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CY3BOLUN

Y36ekncToH Pecnybnnkacu Basmpnap MaxacamacuHuHr 2010
|'Ilnngarn pecrnyb6MKaHn MXXTUMOUA-UKTUCOANIA PUBOXIAHTUPULL
sAKyHnapu Ba 2011 NN MKTUCOANA AACTYPUHUHI SHT MYXAM YCTY-
nop Basucpanapura GarvinaHraH mMaxnavcmga Y36ekucTtoH Pec-
nyénukacu MpesngeHTn Ncnom Kapumos «bapya pexa Ba jac-
rypnapvmus BaTaHyMn3 TapaKbCUETUHM HOKCANTUPULL, XaslK;UMU3
()apoBOHAUTMHK OLLIMPULLTa XU3MaT KuiaamM» HOMIM Mabpy3acuja
IOPTUMU3LArN HOKCA/TULL Ba PUBOX/IAHULL XapaéHu 0Nunii Tab/ium
TU3UMUHN SHaa TaKOMWIIaWTUPULLHA Tafo30 3TaéTraHInrnHn
Tabkngnagn. 2011 mn 20 maiga 3bfoH KNWMHIaH Y36eKUCTOH
Pecnybnukacu Mpe3naeHTUHUHT «Onunii Tabium Myaccacanapu-
UWMHT MOAAWIA-TEXHMKA 6a3acuMHM MyCTax;Kamsall Ba HKopu Ma-
nakasin MmyTtaxaccucnap Tarépnaw cugatuHu Tyb6aaH sxn3unail
yopa-Tagoupnapu Tyrpucuaa»rm Kapopu ywiby makcagra yHan-
TpuaraH. Maskyp I<apopfa OnviA Tab/MM MyaccacalapUHUHT
MOAAMA-TEXHUKA 6a3acnHU MycTa?Kamsall Ba MOAepHU3aLums-
naLu, ynapHu 3amoHaBuin y1yB Ba UIMUiA-nabopaTopus XXmno3napm
6unaH TabMUHMAL, HOKOPU Manakanv Kajpnap Tanépnaw hyHa-
NLWapu Ba MyTaxacCUC/IMKIapuHM MakbynnawTupuil, Tab/ivM
XapaéHUHU cudat Xux;atgaH SHrM 6ocl™Mdra KyTtapuwl, Warop
nejarormk Ba axbopoT-KOMMYHMKaLMA TEXHONOTMSAIapy Ba yul-
TULLHUHE SHIW LWAKAIaPUHA YKOPUIA 3TULL acocua UKTUCOLMET
COX,a Ba TapMoK/iapuja Tasiab KuanHaguraH oninmim MmabiymoTra ara
MyTaxaccucnapHu Taiépnaw cugatnHn TybaaH axwunnaw oynmnya
MyXMM Basudasiap 6enruniaHraH.

Y36eKUCTOH Pecnyb6/MKacMHUHI Tab/iMM coafcuparn UCTUK;-
6onnn Tylylapy Ba ucnoxotnapu Kagpnap Tarépnawl Muiiunii
[JACTYPUHUHT Kabyn KIMMHULWIN X,amaa X,aéTra n3dmnn Tatounk; aTu-
NMwngaH acocnin Ma’*cagnapra UHTWAMLWIK:- 6apKamMosl aBnogHN

TerO  JIK(y.
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KOMW/T MHCOH Japaxacuja Tapbusanawl, cudativ 6unvm bepuiu
Xamfa xamuaTaa ys 3HUHU Tonumnra KeHr UMKOHUATAap Spatu-
nmwn bunaH acocnaHagw.

Tanabanapia manaka Ba KyHUKMaiapHU LWaK/11aHTUpULLAA Tab-
JINM TU3HMUA 3CKWUINK CapKUTNapuiaH BO3 Keuyull Ba SHrunapm
6vnaH anMalwTUpULL, YyKyp 6UNnM, TUHUMCU3 Ky3aTyBYaH/IMKHU
PUBOXNAHTMPULL YUYH Tab/IMM TU3UMUHWU 3aMOHaBWIA TEXHOO-
rvanap acocmja Talkua aTUL Ba Ly OpKav élunapaa Myctak;un
(hmKpnaw Xx;amga VdXOAUN K;00UNNATNAPUHU PUBOXIaHTUPULLra
9bTUBOPHU KyHalTUPUANLLIM MaKcagra mMyBou/.

MamnakaTnmMms TapakkKuétuaa XaJKHUHr 60l MabHaBuli ca-
NOAMATM Ba YMYMUHCOHUIA KagpusTiapra x,amja xo3umpru 3aMoH
MafaHUATUIa, VK;TUCOAMETUra, WIMU, TEXHUKACK Ba TEXHO/IOMNA-
CUHVHT CYHITU KOTYKNapura acocniaHraH Mykammas Tab/ium TU3n-
MUHWN 6apN0 3TULLHUHT axaMUATU XXyaa KartTa.

FOpTvmMmM3garn onuin TabiMM Myaccacanapyu MOLANIA-TEXHU-
Ka 6asacu, ax6opoT pecypcrapuv Ba Kagpsap Casiox;UssTUHU Myc-
Tax;Kkamsawl, >Xa”oH axb60poT-KOMMyHUKaLus Tapmoru 6wuniaH
6ornawly, TabAMM-TapouA >kapaéHuia AHrM axéopoT Ba Nefaroruk
TEXHONIOTMSINAPHM XXOPWIA 3TULL, 3aMOHaBWUI YKYB afabuéTnapuHm
ApaTULL, YKYB MaLUrysioT/iapn >XapaéHura Tatouk aTuwl Tanép-
naHaguraH Kagpnap xamja Tab/MM cudaTuHK owmpuil geboya-
cu X,ucobnaHagn. by 6opaga Tab/IMMHUHI GOLLKApPYB OpraHiapu,
Tab/IMM Myaccaca/lapUHUHT 044N XOAMMUAAH pax;bapnapurava,
Tanaba-yKyB4YM Ba KEHI XamoaTuuankiaH tTanabyaHIvK Ba Macby-
AT Tanab atunagy.

MUVHTaKaBUA UKTUCOANETHUHT PUBOXIAHTUPUIMLLINGA Kafp-
napra 6ynraH ax;TUEXMHU ypraHuwl HaTuxanapy Ba GyropTmaun
KOpXOHaNapHUHI TaknngnapuaaH Kenmé Ynknb, KemmHrn ninnnap-
A KUMEBUIA TEXHONOIMNA, Kacouin Tabnum (KMUMK 6U3Hec Ba Taf-
OMPKOP/IK, TPaHCMNOPT BOCUTA/IapUHM ULLNATULL Ba TabMupaLy),
03K-OBKaT TEXHOM0rusacx, tepmep Xy>aiMrmHu 6olikapuvil Ba
IOPUTULL, FrasHaYUIMK, KOHYUNK UKW, Fe0NIorna-KNaMpyBs uwina-
PUHWHI TeXHWKacuh Ba TEXHOMOrUACU, He()Tb Ba ras KOH/apUHU



nwira TyLumpuLl Ba ynapfaH onganaHuil, HehTb Ba ras KoHiapu
rconorusicK X,amga passegKacu, TeEXHO/IOMMK >kapaéHnap Ba uULnab
UYMK;apULLHM aBTOMATNALITUPULL, TUAPOTEXHUKA WHLIOOT/1apy Ba
Hacoc cTaHuusinapugaH goiganaHunl, cepBuc TeXHUKacu Ba Tex-
nonorvsacn (xusmat KypcaTuwl cox;anapu 6yimya) Kabu Tab/ivum
nyHanuwnapy 6)~Mya MyTaxaccucriapHu Tanépnawl x,amga neja-
ror KagpnapHu KanTa Tanépnawl Ba yNapHUHI ManakacvHWN OLun-
pyLl (alHMKCa, ypTa Maxcyc, Kaco-X,yHap Tab/IMMU TU3IrMA YUY H),
NKTUAOPAN TaniabanapHu nsnatl Ba ynap unaH nwiiatl, Xopuxmui
TUNNAPHW YPraHULLHW YyKypalTmpuLl, axopoT pecypc, UHHOBa-
OVOH TEXHOMOMMANAPHUHT KeHT TaTOMK 3TUNULLIMHU TabMUHALL,
acnuga, o Tab/IMM CoX,ac CUaTUHM oWMpULLAarM KamMmTapoHa
y3rapvinapamp.



TABUATLUYHOC/IMKHVHI MAUAO BYNLLW.
ACOCUIN BA3NDANTAPU BA NYHATINLLNAPU

WHCOHHMHT  MOKTTLLIONA MOWATU acocu-
HW YHUHT GYHEQKOPAWK LOBUAMATH, LO6TUAT
acocuHKM 3ca, GWMMnap Tawkui uwagu.

. KAPMOB

Pe>ka:

1 Tabunii haHNapHMHI 3aMOHaBWIA KOHLENMUMSICK (haHM X,akna.
2. TabnaTLLyHOCTMKHUHE UIMUIA acoc/1apw.

3. ®aHHWHI HaTypas1 hniocotma cnaTmta PUBOXKIAHLLIN.

MaB3yHMHTI Maucagn: XaunkuiA WiMmia fyHEKapalLH PyHLamMeHTau
KOHYH/1ap acocuaa TyLLUYHTUPKUG, YHUHT UIMUIA METOLIapW X,aKaa Mab-
JIYMOT GepuLL.

MaB3yHUHT Basudanapu:

- (haH X,aKmgaru facTiadbky TyLyHYa/TapHN EPUTULL;

- (haHHWHI MOSLLUATUHM (hyHAAMEHTan KOHyH/Iap acocuga TyLUyHTU-
pr6 GepuLw;

- (haHHWHT 6oLwNa thaHnap 6unaH ano™aTapyiHA ypraHuLL;

- thaHMHMHT LLIMAAacocnapyty YhraHuLL Ba X,.K

TasHy nbopa Ba aTamasiap: >XOHNM Ba XKOHCKU3 TabuaT, yHaa-
MeHTan LOHYHNap, MUKPO, MaKpo, Meraonam, acTpPOHOMMUS, 3KOMOrus,
TabuaT haHnapugarm acocuii TabmmoTnap, Mogennap, runoTesa-
nap, aMNMpUKymMyMaawTupuwnap, Tamoiunnap, aniMHu3m, Tabuuii Ba
V>KTTLIOWA naMnap, pMeésnBT, MHTerpauus Ba y;.K

Tabuunii aHNapHUHI 3aMOHaBWIA KOHLENUMACU Kypcu Tana-
6anapga X,aknkuii UM fyHEKapalHW LWaKIIaHTUPaAW, XOHIN



ii;i XXOHCM3 TabvaTHU TyLWyHTUPUWAE, (yHLAMEHTan LOHYHMap
ncocuga MMKpPO, MakpoosiamgaH TO Meraosiamrada mysoxasaniap
oputnnaan. by Kypc, aBBanambop, 6up Heva (haHnap cox,acmaa:
([(n3mka, buonorusa, KNME, acTPOHOMUSA, 3KOM0rnsa Ba 6oLLKa Tabu-
iiii (|)aHnapgarv acocuin TabAMMOTNAP, Mab/lyMOTNap, KOHLENUMs-
Juip xabguga Tanabanapra TywyH4a 6epagun. LLyHUHT 6unaH 6upra,
KEeMNHI Avnnapgarn gonsap6 mMacananap xamga siroHa mMogaui
AYHE XaKugarn Tabunii-unmuii napagmrmaniapHu Kypcatmnb bepa-
an. TabuaTtpa pyn GepaéTraH X03Mpru 3amoH dmsmKacmaarm ys-
rapuLiapH/ YyKyppoK Ba COLAapoK, MakcuMan japaxaga 3apyp
bynraH matemaTuk udoganapnHmn éputnt depca, MKKMHYM TOMOH-
[laH, Xo3uprun gaBpga yHaameHTan ¢aHNapUHUHE acoCcuin MyHa-
nnwnapu puBoXknaHmb 6opaétraHnnruHn ndoganab bepagu.

TabnaTLwyHOC/IK - WHCOHUAT MabHaBUN MafaHUATUHUHT 3HT
MYXMM Ba aXKpasiMac KUCMUANP. Y HUHT X03UPTY 3aMOH acocuin nin-
MWIA Konganapu, gyHéKapawl Ba MeTOA0/10M MK Xy/iocaniapy xakmaa
ounnmra ara 6ynuwl xap KaHfali coxaja yMymMmagaHuii Tanép-
rap/nkKkKa ara 6ynraH myTtaxaccucnapHu TaképnallHuHE 3apypuii
IXTUEXM caHaNaan. BUAMMHUHT Typnun coxanapvHU TalKui aTyB-
4y TabnaTLyHOC/IUK, TEXHUKABWUIA, XKTUMOWIA Ba r'yMaHuTap aH-
nap 6up-6upun 6unaH y3Buin 6OrIMK XongarnHa tabuar, XXamuat
Ba MHCOH T3Ucupa axamt ounmm bepuin MymKuH. Pasncada
XaMm Maxcyc bunmmra cysHmacgaH Typmo, xycycaH, TabmaTLuyHoc-
JIMKKa acocnaHmain 6y BasugaHu Gakapa oniMacnnru TaluH. bu-
HobapwuH, hancadmin gyHéKapaw y3naa TabuaT T3 pucmugarn daH
IOTYK/Iapy Ba YHUHT MYXUM HPUHLUMHWA KOULaTaPUHN ONTAaMHUHT
Tabunii-nnMunii MaH3apacu acocua ongnHnawaan. nmuia bnnuiu
TapakKKMETUHVHI KOHYHWIA Ba 3apypuin nyHanmwn aHnap gudde-
peHUuMsCMAa XaMm, UHTerpaumsacuia xam HamoéH Gynagu.

TabuaTwyHoCMKAa WIMUA TaAKUKOT HaTwKanapu Hasapwus,
KOHYHNap, Mogennap, rmmoresanap, SMNMpMK yMmymaawTupuinap
Ba Tamonunnap (HpvHUMnnap) socutacuia ugoganaHagn. AHa wy
UNMUIA TafKMKOT SKYHNAPUHUHT Gapya MaKmyacu TabuaTy-
HOCNMK KoHUenuunacu feb oputunagw.



Tabunii aHNapHUHT 3aMOHaBUIA KOHLENUUA KYPCUHWU YK;U-
TUwga Tanabanap y3napuHUHE AyHEK;apallnHU Tabuwnii taHnap-
HW ypraHuw 6unaH MycTaxkamiall Ba Kenaxakpja y3 UXTucoc-
NIMKNapUHN YyKyp arajifawja Ba Myxum MacasiaslapHu eyunlja
Kynnawnapu kepak. TabvaT UIMUHUHE 3aMOHaBUiA KOHLENLMSACH
(haHV - 051aM 3BOJTOLUACK Ba YHUHT Tabumnii, UKTUCOANIA, couman
Ba 60WKa rymaHuTap haHnap tabcupuja LUMBUAN3ALMOH OyHéra
MyHocabaT/iapy Ba XakKvKuiA TabmaT KOHYHNapuHU bunauuira Ka-
patunraH Kypcamp. by thaHHUHI Basudacy Tanabanapra, abHu éul
aB/lojrasHru mabaymoTiap 6epuil, MabHaBUi Ba MmaTepuan UMTK-
é3nap ApaTuLL, XXaMUATHN PUBOXK/TAHTUPULL, ArOHA YMYMUHCOHWA
MaJaHuAT apaTuira xm3mar Kuamwgmp.

Ly ypuHAa KoHUenuma a T a M a -
CUHWHI MasMmyHW 6unaH TaHULUnG
yTULw 5puHAnanp. MabiyMku, ni-

MU TafKMKOTNAPHUHI HaTuXana- PHILOSOPHIC

pu - 6ynap Hasapusiiap, KOHyHnap,

Mogennap, rumotesanap, IMNUPUK iNATuURALIS

yMymialimManap xucobnaHagu. by

TYLUYHYAIAPHUHT 6apUYaCUHUN KOH- PRINCIPIA

uenumsa cysm octmga bupnawitu-

leLlJ MyMKVlH. MV1ATHEIV1IATICA
TabmaTLuyHOCNNK JderaHga AN QKNS

0NaMHW YHW KaHfjali 6ynca, LUyH-
[ali ypraHuil, YHUHT Tabuuii xona-  Yfieckith S8 0L
TVHM WHCOHra 6ornamaraH xogua
TagKMK 3TaguraH 6mnmm coxacu
Hasapja Tytunagn. X osmpru 3aMmoH
TabmatwyHocnmrmra XX —acppga 1-pacM. HaTypan dunocodpus
f03ara Ke/raH KOHUENUMAnap T€-  maTemMaTWK TY3UTULIUHUHT
rmwnuanp. dax Tes cypwvatiap 6u-  kuto6garu TUTYN Baparwm.
NaH puBOXNaHMOKAa, NIMWIA Kall-

rnéTnap GU3HUHI Ky3 0N1ANMN3AA SHTUIaHWG, TAKOMWAAALUKNG, Wy
6unaH 6upra, mykammannawimné 6opmMokKaa.

UMPRIMATUR
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| abKmgnaw >oOUsKu, WIMUIA XoAncanapHUHT Y31 X03Upru 3a-
Monuu ngoganad Konmangm, 6anku 6y TywyH4a Xo3mpru aHiap
cysimagmraH 6apya TasHUY1apHW XxaM Hasapja TyTagu. X,03upru 3a-
MeH TabmaTLyHOCIUT KOHLENUMANapy axaMmaTi Ba Ty3umacu-
MA l'acaBBYyp 3TULL YUYyH, aBBaslaMbop, (PaHHUHT Y31 HAMA, YHUHT
Tapuxu, TY3UIULWLN Ba AMHaMMKacu MacanasiapuHu TafKUK 3TuL
ELLPYD.

daH acocn Kagumru IMpeuusiga Hatypan uaocopna Wwakmaa
IceHr puBoxknaHgw. LUy 6omc y HaTypan uiocous ged xam ropu-
mrwiaan. AHTUK aaBpaarv aHga MHCOH Ba TabmaTtHu 6up OYyTyH
[1e6 Kapab, 6uTTa KOHyHra 6yncyHaan aenuniwiraH. KennHuyanuk
aca 'y Tabuuii Ba rymaHuTap paHnapra 6ynuHan. Tabuwuii haHnap
TabuatHW, rymaHuTap haHnap aca XaMUATHUHT KTUMOUA-UKTU-
coamii myammosnapu 6unaH LwwyrynnaHagw.

TabuaTwyHOCANMKHUHT U3UYUIUTA YHUHT 0/Ira PUBOXK/IaHULLIN-
fa KaiTmac (TakpopnaHmanguraH) TacHugra onmb kenagu. X.ap
6up Tapuxmnii 6ocKknYga NAMUIA BN PyHaAMEHTaN KaTeropus-
nap Ba TyllyH4Yanap, MeTognap, Tamonunnap, SbHU TadakKypHU
TywyH4a 6unaH GupnawTmpagurad 6unuLl WakfapyHUHE Mab-
Nym AnrnHgncengad organaHagm. MacanaH, KysaTuw aHTUK Ta-
(hakKyp ycnyom yyyH OUINM OSIMLLIHUHE acoCuii yCynmaup. AHrm
3aMOH (PaHW 3KCMepUMEHT Ba OAAMW, Kenrycuia TagKUKOTHUHT
axpanvanguraH 6MpMHYM 31eMeHTNapPUHN U3natura nyHanTupwn-
raH Tagakkyp, aHaMTUK EHfallyB 6oLlKapyBura TasHaau.

3aMoHaBWi (haH ypraHunaéTraH 06beKTNapHU AXANT Ba Kyn To-
MOH/1laMa Kampab onuwira UHTUAnWK 6unaH TascunaHagn. by -
TU3UMAN EHAALLYBANP.

TabuaTWwyHOCIMKHUHT B6YTYH Tapuxupa avddepeHumayms sa
WMHTErpauusaHUHI MypaKKab ANaneKTUK GUPUKMacMHN Konianau.
nmuii bunmnwga guddepeHuymaumanall Kyn acpavk Tapuxra ara.
ACTPOHOMMS Ba MaTeMaTuKa oupuH4Yn haHnapgaHanp. K agymrm
Tabmat ancaacmngarn «aHnapHUHE (aHu» - acTPOHOMUSA Ba
MaTemaTuka GupuHUYMN haHnapgaH caHaiaju.



L M-X1X acpga amddepeHumaumanall xxapaéHn K>LWPOK ha-

Morpadwsi, reonorusi, NaneoHTonorund, gusnka, bmuono-
N =6UpMyHYa BauTAaH C)LIT KUME, m3nonorma myctak™n aH
na MPMoavHaMMKa Ba GolK;aniap haH cudatnga pacMuia-
Y MYHpalh K;umnb, 6apya SIHrM cox,anapHu y3nawTupuil Ba

Kena'M" yyKyprawtmpuw aHHn anddepeHumalmsnatira oo

(PaHVHWHT PUBOXNAHWLL TEHAEHUMACU (haHHW 6up 6rpu-

v nxTucocnawTupuw 6yngu. Bupok; TabuaTtiiyHoc-
HUS P™AMqcnaHuLLIM 6unaH Typnv Tabumin haHNapHUHT NMKO-
AHT YAYnnapy Ba METOANIAPUHM Xanb 3TULLHW Tanab KasiraH

N Mypakkab naMmini Myammonap nango oyngw.
Nampga maBxyn 6ynraH Ba y3apo 060rMK 6apya X;oauca Ba
TabnaTLyHOCINK PUBOXIAHULLMHUHT MabiyM 60CKK-

LLvH TEHAEHLUWNACK YYyH LLIapouT sipatau. Tabwuart-

Tex PUBOXTAHULLMHUHT Gapya 60CKMyYnapuga Tabunii Ba
Tem amanuii e6 atanagurad aHnap WyH4YaIMK mMa-
yna PVWKa Ba KMME 6unaH 6orank éynraHnuru cababnm

VHTe N MP'oupuaaH akpaTtuil KWilMH 6ynrad, aHa Ly xonataa

AHIUAAN  Hamo8H Oynaan. [actnab, TabmaTllyHOCUKHUHT
TapMoKzapy npeameTnIK Genrucura K5a LakinaHay.

NUKANFANNAN TaBUaTLLYHOCIMK YUYYH NpeaAMeT/IMKAaH MyaMMo-

F\uLw xocamp. byHaa mabym MMprK Hazapuii EKu

HUHT " MyaMMO warapu Cypuivwin MmyHocabatu 6unaH 6unuiu-

OVOK- ~oanapv nango 6ynaan. LyHaan knnmb, 6modmsmnka,
Yna 3NEKTPOKNME Kabu BUpKKaH haHNap BY>XYAra Kenau.
CUHIA ®Y)KY[ra Kenuwin TabnaTtLLlyHOC/IMK guddepeHumaumns-
aBga™ N Laknnapuga gasom atan. bupok, wy 6unaH 6upra,

axpasiraH aHnap MHTerpauusacy yyyH sHrm acoc 6yngw.
anoac™ [apaxaa Te3 pyBOX/1aHraH AHrn aHnapgad 6upm - pa-

yekn 3amoHaBuii, MyKamman TyHIraH Teseckonnap
TYNK UMKOHMATIa ara. PagmoacTpoHoMUALa Ky3aTuLl pagno
JIeeK- Apoamn 6unaH onnbé 6opunaan. XycycaH, pagnoTe-

N FApaamy 6UNaH KOMHOTHUHT 3HT KaTTa 00beKTU - ynyamm
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2x10'N épyrnnk nnura TeHr GynraH ranaktuka aHuulaHan. Ha-
3apuii-MaHTUKANA K,aTbUIMK, MyKaMMa//IMK, HOK;0py mMateMaTu-
Kanawtnpvw Tabunin haHnap 61I0KUHUHT MyX,MM XYCYCUATU X,U-
cobnaHagn. TabmaTlyHOCMKAA 3KCNEPUMEHTHUHT >NlaHraH Ba
Tabunin PU3NK TUNKU LWAKNAHAW, CYHT yiap Hasapuii-amaiuim um-
KOHUATAapU 6unaH uamMuii nwnab ynkapuw gapaxacuraya ycau,
X,031prv BaK,TAa aca y MallnHan €K1 MaTeMaTuKamp. Y mypakka6
EKN BaXapuMwn MyMKUH OynmaraH TafKMKOT BocuTanapu 6um-
NaH 6unuil obbekTnapuga KynnaHunaan. TabmaTilyHOCNKHUHT
6UTTa ITYKNN XycycuaTnapugaH siHa upn - KynrvHa TapKuoui
thaHNap 6unaH y3MHUHI 06BLEKTUB Ba METOL0/I0MMK YerapanapuHm
arannawl, ynapHu yMyMuUaMuiA fapaxara Yvkapuwamp. AnHuKcea,
boLUKapyB XapaéHnapu Ba X,ap KaHaal Tabmnat Tmanmm (MHopma-
LWOH acrnekTjarn TUpUK opraHusmnapgaH 6ownab)Hu ypraHagu-
raH (msnka, KnbepHeTMKa xampja atonorus (OKopu opraHu3mIun
XaBOHNAp Ba YNapHUHI X,aMXaMUATU X,akngarn aH) Ba 9KoJio-
rMsHW aiiTnG yruw 3apyp.

Kyn acpnunk Taxpubanap ogamnapra tabnaTHU UAMWIA MeToj-
nap 6vnaH ypraHuw MyMKWH feraH xysocara Kenuw UMKOHUHU
6epan. MeToa TyllyH4Yacu OHOHYa métodos cy3naaH onnMHraH 6y-
M6, Hazapuii Ba amasinii y3NalwTUPULLIHUHT yCynnapu Ba onepa-
unsinapy MNrMHAMCUHW aHrnatagn. TaHukay dainacyd, XVII acp
onumii @. B3KOH MeTOAHW KOPOHIruga KetaétraH MyNOBUMHUHE
NynuHn éputaétraH oHap 6unaH Knécnangm. MetognapHu max-
CyC ypraHuvw 6unaH wwyrynnaHagurad, MeTogosornsa geé Homaaww
Kabyn KUAMHraH 6yTyH unumniap cox,acu Mmaexys. Metogonoruns-
HUHT MyX,MM Basundgacy 6unuwl MeTOL/TapUHUHT Kennb YmkuLn,
MOX,MATW, caMapagopanrn Ba 60oLKa TaCHU(IAPUHN ypraHuLl X,u-
cobnaHagn. MAMnii GUNULLIHUHE MeTOANaPUHU WUIMUA TaaKUKOT
KapaéHuja KeHr KynnaHuwmra kapaé oynuil Kabysn KWUINHraH.
AbHKM Gapya Hapcanapra TaalyKaM, YMyMUii UIMUA Ba XyCyCuii
UIMniA Typnapra 6ynnHagn. bapua Hapcanapra Taannykam MeToa-
nap VKKu xun 6ynub, metaumsnK Ba AVasIeKTUK MeToanapaup.
XIX acpHUHT ypTanapurada XyKMpoH 6ynraH meTajusnk mMeToj-
HM ANaneKTUK MeTof CMKMG dnKapa GoLunagw.
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X,031pru 3amoH (om3mKacu x,amma MaBXxy[l XkapaéHnap, matepu-
annap xaksnga Hasapus apatvl ycTua uwnaMmoBga- Arap «sroHa
Hazapusa» spaTuaca, 6U3 X,amma >XapaéHnapHu onaMHAaH aiTuo
bepamu3 feraH (UKpP TyruamMacamrn kepak. YyHKu GyHra ukku-
Ta cabab 6op: 6UpMHUMgaH, KBaHT MexaHuKacu, [elizeH6epr Hoa-
HUKVKNAPW; NKKNHYNLaH, 613 6y Ha3apUAHWHT TeHrnaManiapuHun
TYNUK eunb 6eponmarimma. Hatypan unocodnap pusnka haHMHH
X,apakaTHUHI YMYMWUI KOHYH1apn Ba MaTepust 3BosioLmnsacn 6unaH

WyrynnaHagu nep aau.

HWNbC BOP c 1 I nll
P-Hrit lint e fut oao1,3 Li Ilu Ll Y
TYyTUnN<:aH 1908 MNMnnaa ‘<oner"c<YNiHyWBEPCTIIOTUHOG'
TYraTrm 1911 CuHu K< nnpux Kamir'inii nano/bl
TopuaAnapuan ammueT yTa-*T Kembpwux vHiiecpai-
roTwua amanmoT ym,ju. aanpudd 3 Po3opdopk) tni-
naH mahuuiiio yj ULundpiiMi cjeoM nunwparu h Bop

XKyaaagH >awwnllkr',a nwnay 6ownuiniin ANKOMUHYT
nnaveTap MOOOHWUHU APPTULLIMY y3napuHaH? GupuHUn
rm BTTdacn ae6 Genrmningn LUHCHEt y y3ummHr Bop noc TynaTna

H. Bop MUKpO 3appadanap TYSIKUH Ba KOPNYCKyNAp Hasapusna-
pyn opacugarn Kapama-KapLUWInKHN e4urLl YYYH Y3UHUHT KyLUWUM-
YanapuHn Kuputan. by Kylimmuya XycycuaT yMyMWUIMWIA METO-
[OMOTUK XyCycnAaT 6ynnb kKongn. Bronorunk >kapaéHnapHu Tyrpu
TywyHUWw ydyyH H. Bop KylumMmuyanapuHuUHr QuU3nkK-KuMEBUiA ca-
6abnapvHmn Ba 6MOOrMK MaKcagra nyHanraHIurmHu aHrnab etuw
Kepak.

Tabunii haHNapPHUHT 3aMOHaBMIA KOHLIEMNLMSICM KYPCU acocuaa
3BOJIIOLMOH CUHepreTnkK napagurma éragn. by Kypc masmyHujga
MaTepuan gyHeaaru BoKea Ba »XapaéHnap acocuia yHMBepcas 3Bo-
JNIIOLUMOHN3M BUIaH XXOHCK3 Ba XXOHIN TabUaTHUHI Y3-y3naaH nai-
[0 6ynnLl XycycusaTnapn up-oupura 60rnnknmrn étaau.
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WBH AN-APABUA ABY BAKP MYXAMMA/ (Taxannycu - Laiix anyAk-
aap~ytok Waix») (1165 7. 8-1240.J 6. 11) - apab myTadakkupu
npu, cyq@uUANUKHUHT Ky3ra KppuHeaH nToiHgacu. -dpancapun”gynék;spewur!o”
BaxgaT YN-BYXY[ TabiuMMoTu Xoc 6pnu6, kamma HapcaHull aroHa acérf
bUOXI/ cy6cTanuuii (pyx;, uaes)aup ae6 )cobnaii&u. Cyduit cudaTuga.,.
ANNOX,UN ONUIA, MyTNaH, X.aumkaT XONAB aHrnaw Ba YHra KYHrMNHU NOKT LW
obKanu 3apuWw N "HM TaH onraH. YHuHa «An-oyTyxoT an-Makkuiiia» («Ma,k-,
ka>ranabanapw>), «®ycyc as-x"vkam» (LlnTwuwap gypgoHacu») «Kwxob
ac-cabba» («ETTMU X,uKMaT KNTOOU»), «MadoTux, an-raiib» («ran6 kanyT-"
napu»), «<KnTob an-xau» («XaymkaT KUT06U») kabu 400 ra aumH acapu 6op.

TabuaTgarn yHuBepcasa 3BOMIKOLMOHM3M Ba y3-y3ujaH naigo
OYNMULWHWNHT 6Up-6upura GOrMMKANTMHU TacOMK;/I0BYM YCYy11apu
MaBXXy[, aKaHNnuruHm M6H an-Apaébn, Mwnpso Abaynk;oaup beann
(1644-1721), akagemuk B. WN. BepHaackwii, IN. Teinap ge Llap-
neH, W. P. MpuroxuH, I'. XekeH, 3. Xab6/HUHT TabAuMoTnapuga
xamja uaMvii nwnapuga ncbotTnaHgun.

r .. B = -
MUP30 ABAYNNNOOUP BEAWN (Begun ~ yHUHI Taxansycu: ac/i UcMmmu
Mwup3o Abaynkoaup) (1644-1721) - wowup, myTadakkup X,apbuii xuamaT
un onnacuga TyrpnraH OTa-6060cKu 'kuy (wax,pucaé3)nuk,, Typkuii 6eplioc
ypyTaaH. Ewnarngad Typav paHnapra uWwmukkoH. Wabix Kamon, wox ®osun
Ba Mup3a A6aynt*ocum kaby onumnapgad Tab/aum onraH. X,MHAUNCTOH 6yiinat
kyn caéx;aT ({onraH, 1685 WinngaH yMpUHUHT oxupuraya fexnupa swa™ H.
dopc TUNNAB nxopg K;unrad. Apab, gopc, XvHa, ypay TunnapvHn Myk' T man
6unran,®, wap(™ xan(plapn egabuéTaHn, TacaBBy” T OHOH pancadacuHa,
aliHukca, ApucToTenb hasncagpacuHu aTpodamya ypraHran. KO'éwnapgaH
6ownab 6agunini wxop 6anaH wWyrynnaHraH, Mypakkaé vXTUMOUA-UHTUCO~
Ouii waponTaa Awab wxog uuaraH wowup y3 gaBpura 6edapl, K;apamaraH

>(MHALWP Ba MYCY/IMOH/IAPHUHI TUHY-TOT/B AWIAlLUNHU, OPTHN 0604 Xan/Huy]

- TUHY-OcoMIWITA, haporaTha, >amxaTAwaa KypuwHy opay Yun-ran’ UH-

COH 3PKUHAUIU. Tadakkypu thancaduin hTpnap 6aeH sTraH. YHUHT
' hancadmii-axnok,uii K,apawiapu TacaBByd a/mpganapy Tabcupuaa LaH-
TTT.. N ' -41

W pukK acapu «4op yHcyp» («TypT yHCyp», 1703) Hacpga e3wirad bynvo,
webpaap XxaM unosa KuavHraH KnTo6HuHr gocTnabku 606napnga beguny?
XaéTu xaknga knkost KN\ gau. CyHrrm nkkm 606ga aca TYpT YHCYp - KBBO,-
cyB, ep, 0/10B T\ rpucuaa; pcMmavkniap,, KanBoHnap Ba ofamMHUHI nango 6ynu~,
Wwa xakmaa cysnaiam *
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KypeHn 6aéH knnuwpa Tabunii-unMuiii Ba rymaHuTap Maga-
HUATHUHT 6upnurn Ba 6Mp-6upn 6unaH y3Buin GOFNIMKANTN Me-
TOAONOMMK acocnapu TabpudnaHagn. buUsHu ypab TypraH LyHEHU
onnuwaa yirotyByum oMuanapn, XakmkaTHm 6uamw HUCOmin akaH-
INTW, 3MIMVPUK Ba Hasapuii, ces3rn opraHnapw, WAMui ganun, Ky-
3aTuLL Ba 9KCNEPUMEHT, TEXHUK BocUTaap, Tafakkyp, TakKociatw
Ba CUHTE3, MaBX;yM Ba aHVK yXLUALL/IMK TOMULL, MOZennalTUpuLL,
NHAYKLMA Ba fefyKLUMS, TOMMK Ba 60LLIKa LWaKl xamga ycynnapaaH
topanaHmnagn. OnaMmHUHI Tabunin - UAMUIA MaH3apacuHu épu-
TULWAa (ha30 Ba BaKT KOHLUEMUUACK, aiHMKCA BaKTHUHI KalTMmac-
JINTY, aCTPOHOMUK, 6UOMOrNK, NCUXONOTMK (ha30 Ba BaKT X,amga
(ha30 Ba BaKTHUHI YHUBEPCAIINT XaKBAa (PUKP topuTuUnagn.

ByHaaH Tawkapu, MaTepust Ty3USTULLMHUHT 6UON0MNK, KUMEBWUIA
Wak/napy xaknga cys oputunagn. by 6opasa kKumésunii Ba 6mo-
NOMVIK KoHUenuusanap, Matepus TY3UIUWWMHUHT OfLMALaH Mypak-
Kabra, )XOHCU3 TabmaTaaH XXOHMM TabuaTra yTuLl xxapaéHnapu, 6y
6vnaH 6MoNOrNK 3BOMIOLMA MEXaHU3MUHU XapakaTra KeNTupys4u
KOMMJIEKC OMUNIAP XaKuaa PUKp asiMalumHaiu.

YKOHCK3 Ba XOHAW TabuvaTHW GunuLba CUMMETPUSHUHT POJN,
(bM3nKa KOHYHNAPUHUHT CUMMETPUKAUTK, TabuaTha atoM Ba MO-
NeKynanapHUHr 6etapTu6 >XonawiraHnamr, tTabvaTHU Ymgamiu,
ynyamau, 4vpoinnv, nponopuymoHaTt Oynuwiga CUMMETPUSHUHT
ponn Xakuga ukpniap opuTuiagn.

BuoctepagaH noHocepara 5™Mw TabuaTtga Xunama-Xuaauk,
TUPUK CUCTEMANTAPHUHT Yy3-y3naaH nango 6ynuiin, TabnaTHUHT
ouMp GYTYHAUIWN, TUPUK OpraHmsM Ba aTtpod MYXUTHUHI y3apo
TabCUpW, reMocTaTuK (MYKKM) 60LIKapULL, TUPUK CUCTEMasTaPHUHT
(MYHKLMOHaT aCMMMeTpUsAcH Kabyu Myammosap xakuga xaMm (ukp
anmallinHagm.

LLyHWHr ek, WiMuii TaKUKOTNap Xamja yIapHUHT HaTwvxana-
pu, MPCUAT Ba XyXXapa MyXaHAUCANT MHCOHMATIa haHaa 6ynné
yTaguraH 6apya Hapcanap y4yyH >kamoaT HasopaTu 3apypatu cu-
(haTnga abTMbopra ONIMHraHu KentupuaraH. X,.ap 6up TMpuK opra-
HU3MHUHI naigo 6ynraHugaH ynuwmnra Kagap BakT aBoMuga xap
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XUN Te3nnkKaa metabonunk >xxapaéHniap, Mopdonormk, Guanoaornk
Ba 610 XWU/IMa-XWU/IJTUK AHTUIAHULLIAPVHU MablyM JaBOMUANNKAA
TUPUK OPraHuU3MHUHI OYyTYH XaéTuaa MyBO(MKIALTUPUITAHINK-
nlapu yKyBUM y4yH oiganu 6ynub, Kywummya maHba cudarmnga
ypraHuw 3apyp.

Takpopnall yuyyH casonnap

1 Hartypan dwmnocogpus S’ v Huma?

2. KoHUenumMsa Cy3sMHWHI ac/l MabHOCU HUMaHW aHrnaTagm?

3. Tabuuin haHNapHWMHT 3aMOHaBUIA KOHLEMUMUSICU Kypcy acocupa ac-
nvga Huma étaan?

4. ONamMHUHT Tabumnii-uNMnin MaH3apacuHn épuTuLLAa, acocaH, HUMa-
napraabTnbop bepunagn?

TABUATLIYHOCAVNKHUHI NAMAO BYNNLLA

BTuM oMW opuany KWW wungaTHU aT -
naca, axnoy Ba 04061M KWK AXWLWKUKHK 6una
onagu y;amgayHu uuna onagu.

ANI-®OPOBUIN

Pe>ka:

1. TabnaTLyHOCMKHUHI METOA0/I0MMK acocnapu.

2. Tabnnn-unmnin xamga MeTausmk Kapaiunap.

3. OnumMnap WAMHUHT Ty6 MOXUATU Tyrpucuga.

4. TabnaTWwyHOCAMKHUHT (haHap TM3MMUaarn ypHu Ba axammnsiTu,

MaB3yHUHT Malcan: aHHUHI Makcaiu, YHUHI MeTOA0/I0rMK acoc-
napu, TapMoK/iapn Ba YHUHT WIMWI TafKUKOT MeTOA1apn Xakuja mab-
NyMoT GepuLul.

MaB3yHUHT Basuanapu:

- (DaHHUHT XTUMOWNIA axaMUSATW, MaKCaAUHN EpUTULL;

- (DhaHHVHI MeTOAO0M0MUK acoc/IapuHN KypcaTuL;
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- (haHHUHT 6oLIKa (haHNap 6unaH anokanapuHM acocnall;
- (PaHUHUHT NAMWUIA TALKUKOT METOATAPUHVHI BasudanapuHmn 6enru-
naw Ba x-K.

TasAH4y nbopa Ba aTamanap: mogennap, CuHepreTWK mapagurva,
rmoTesanap, 3MNUPUK yMyMaawTupuwnap, Tamoiunnap, 3nIMHU3M,
Tabuuii Ba M>KTTLWOWA rTMIap, pUEsnET, HOH thancadacu, HaTypdn-
nocous, ananekTuka, «eMokpuT iynn», «AGNOTYH iynuy», meTadu-
3MKa, TOMMKa, HMKOMA” 3TnKacu Ba y;K

TabuaTwyHocAnkKga WIMUIA TafKUKOT HaTUXanapuHulm Ha-
3apusi, KOHyHapw, Mofennapw, runotesanapu, aMMIUpUK yMyM-
NawITMpULL Ba TAMONUNNAPUHI 3(hraHnLL, UIMWIA GUNNLL PUBOXKA-
HULWK Tapuxuga aHaap TacHUMKN macanacyu 6unaH b6apya Tabmat
(haHNapy 6unaH MXTUMOMA-UKTUCOAMIA Ba MabHaBUA-MabpUgHIi
(haHNapHUHT y3apo MyHocabaTu opacmaa LOUMO Y3BUiA 60rINKAINK
oynraH.

MabnyMKuW, Kagumru Baktaa 6apya Tabumii Ba MOKTUMOUIA UNM-
nap acoc/iapuHn y3 nuura ofiraH AroHa - ancaa uiMm mMmaBXyp
oynraH Ba, Tabuniikn, Xe4 KaHgain namnap TacHUgU xakupa ran
bynmaraH. dpamusgaH onguHrn Il acpgaH 6ownab, AbHU annu-
HU3M JaBpuaa 6ab3v 6up aHnap, aBeano, PUENET Ba TM6 ano”™m-
aa aH 6ynne axpannb yHkau. Ly 6unaH 6up BakTaa, Kagumru
IOHOH (hancadacn Hadhakat thancaduii, 6ankn puésmnéT, Tabunii Ba
MXTUMOMI haHnap MacananapuHu Kampab onraH HaTtypgumnoco-
uva cudaTraa pUBOXIaHAN.

MnmnapHUHI 6opraH capy puBOXIaHULLM UAMAAP TaCHU(UHK
Tako30 kungu. by aca uamuii 6unm macananapuHmn xap TOMOH/a-
MaypraHull y4yH KatTa3aMuH apaTan. AHTUK fjaBpha uamniap tac-
HU(W aHUK LWaKIaHaM Ba 6y COXaHUHT GUPUHYM TabIUMOT/Iapu
JemokpuT, AnoTyH Ba, aliHMkca, ApacTty Kabu kagumrn KOHOH
MyTaakkKupiapy acapnapuga nwniab Yuknngn. Ynap TabimmoTu
Hervsuga unmnap oguniigaH Mypakkaora, anoxugagaH yMmyMuinra,
TabnataH MasMyH-MOXUATU >XUXaTugaH yTuwl TapTubura Tyrpm
Kengu.

16



A®PNOTYH (spamusgaH onguH 427-347 iinnnap) namnap TacHudgm maca-
nacuHu xan aTuwga gnanekTuka, AbHU QUKP LOPUTULW caHbaTUHU BUPUH-
4n ypuHra kysgu. lnanekTuka aca y3 muura, 6upuHumMgaH, usvka - xumccui
Kabyn aTuW Ba, MKKUHYMAAH, 3TUKA - XOXWUL Ba MpojaHu k3mpab onagu.
Nnmnap TacHugu macanacOra éHgawmwiga UKKA Xun yHanuw naingo 6yn-
an. By xam 6ynca maTépuanmcTuk «4eMoKpUT Rynu»"abHU MaTepus pyxra
HMucbaTaH GUPALW YL 3KAHNULW, Ba naeauncTuK «ANOTYH Aynu», SbHU pyx
MaTepus?a HucbaTaH Gupnamunnnriy.

ApacTty uKpu4a, xap 6up haH Y3MHUHI Maxcyc MaHTUKWI
KYPVHULLW - «BOpNNKKa» ara. «bopnvk», y3 HaB6atuaa, ymymuii
npeameT Ba aHanorns (K,mécnaw) acocu 6ynmeé, aroHa 60p/IMK; HUHT
TYPAN KYPUHULLMAPUHU BupnawiTupraHn ca6abnm waMaapHuUHP
OUPUHN MKKMHYUCK BunaH 6ornawl MymMKuH. [emak, WUaMIapHn
raCHAM KWnW xam MyMKUH. Ynap y4 Kucmra 6ynvHagu. Ynap
OMPVHYM KMCMHM boLunaHunLL Ba cababHu y3nra acoc Kuimb onraH
Hasapuin namnapra axparagu.

Wnmnap TacHutun Ba, ymymad, pancada WIMUHUHI MaTepuanncTuk
MyHanuwunra kaTTa xucca kywraH APACTY (3pamusgaH onguHrm 384-322
nunnap) unmnap TacHudun macanacuHun «MeTadusuka», «Tonuka», «HuUKo-
Max aTwukacu» kKabu acapnapuga Kypub 4Yukau Ba pUBOXAAHTUPAU.

Hazapuii nnmnap aHanMtMka (MaHTUK), TabuUnET, pUENET Ba
MeTalmankagaH noopat 6ynm6, x.ap 6upu 60PANKHU 06BLEKT CU-
(hatnga ypraHagn. MIKKMHUM KMeM amannii unmnap: aTuka (axnok),
WKTUCOZ Ba CMECATHU y3 nuura onagn. AManuii unmnap, y3 Has6a-
TUAA, XKOA LapT-LLaponuTnapuHn 6enrvnaingn. AHa Ly vxoauia
€KW TacBMpUn UAMMaP NO3TUKA, PUTOPMKA Ba caHbaThaH mbopat
Oynnob, Yy4MHUN KUCMHU TalLKW 3Tagpm.

3EHOH (spamuspgaH onguiru 33b-264 iinnnap) acoc coniraH cTouknap
MakTabu HamosAHAanapu xam yw oy macanaHum Kypub uumkuwja sroda ganca-
da nIMUHN TabuméT, MaHTUK Ba aTukara axparTuwgu. ®ancadaHn xyaau
wyHaaih 6ynuwHn Anukyp (spamusgad ongunHrn 342-270 iimnnap)aa xam yu-
paTamMmus. Ly



LLlapaga tOHOH MyTaakkMpiapn TabIMMOTU Ba. alHWMKCA.
ApacTy acapnapuHWHI KeHr Tapkanviwn Tydainnm yprta acpnap
O/IUM/IapU UN.MIap TacHUMWU Xakuparyn Kapaiuniap 6uiaH xam Ta-
HULWAnNap. Apacty Mepocu Ba YHUHT WaMiap TacHUM dancadga-
HUHI KeMWHIM JaBpnaparn puBoXura Karra TabCup KypcaTau.

YpTa acpnap apab-mycynmoH Lapkunga nammii 6unuw y3 aas-
PUHUHT MXXTUMOMA-UKTUCOANIA Tanabnapura >kaBob TapuKacuga
SHIN Tapuxuii-MalaHnii acocga puBoXNaHAW. AHIM UAMIap nango
Oynuwn nnaMmnap TacCHUUHM Ba Xap 6Up uamra KMpraH KynruHa
Macananap yerapacvHuM aHUKNALWHM TakKo30 KUgQ.

MnmMnapHUHr pyBOXNaHMLLIM HaTwxkacuaa I1X acpgaH 6ouinab
ywa fgaBpga oyniraH 6apya namnapHu TapTuéra conviira sa Uim-
nap TaCHU(UHM MwnNad YmKnwra GUpUHYN ypuHuwnap e6ynian.

ABY IOCY® E1NYB UBH NC)M01"KMHOWI (801-866) - apab dalinacydu.
willlapk apacTbTenuamm acocumnapmaaH. MybLliasunninnap 6unaH umH ano’a-
npa éynraH. Xanuda MyTaBakkun (847-861)HUHI paunoHanucTnap 6uniaHa
' Kypawu BakTuga uyBruHra yyparad, FOHOH myTadakknpnapuHuHr pucona-
bNapuHU apab-Tunura TapxunmaunaraH, ApucToTenHnHr «KarTeropusanap»”"
W<KKMHUM! aHannTuKa»”® EBKINAHUHT «YHcypnap» Ba MNTonemMenHUHr*Anb-'

MarecTs acapsiapurawapknapésraH. ! 1

AGY-KnHaunii hkpuya, olaMHUHT apaTyBuncy - ANNox, y aba-
AW MaBXy/, SroHa.

TabuaTtaarn Hapcanap ysapo cababuin 6ornaHraH, ynap 4 yH-
Cyp: 0N0B, CyB, XaBO Ba TynpokaaH unoopart. Aby-KnHauin 5 Ta
cybcTaHumA: (has3o. BaKT, MaTepus, LLAK/ Ba .\apaKaTHUHI MaBXy/-
JINTU XaKnaa, AYHEHU GUINLW MYMKUHUTU XaKnia (UKp 1opuTan.
ABY-KVHMIA acapnapuHUHI akcapustyu 6musraya eTmb KenmaraH,
(hakat 29 puconacu ToONWAraH, YIapHUHE KyNUUAUTN PUESKMET,
MaHTUK, (pasicatha Ba 60owKa (haHnapra GarvwinaHraH.

A6Y-KVHONMAHWHT hancaduii Kapawnapy KelivHrn gaspnapga
LLlapk myTathakkupiapn ayHékapailuura. ypta acp EBpona thasica-
(hacu puBOXMra ca.mMapaim TabCcup Kypcatan. Myxum acapnapu:
«AKJ Xaknga», «>KoH xakuga myroxasa», «ALUbENAPHUHT Tabpu-
(1 Ba 6aéHn», «belTa cybcTaHUMA XakKmnaa KUT06» Ba 6oLLKanap.
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LLlapkna 6upuHumn 6ynnb nnmnap TacHUgM Macanacmra éHaaLl-
raH Ba YHV X,an KWIMLLIra X,apakaT KuiraH ofiumM - EKy6 MbH Kcx,0K
an-KnHgmnigup Bup BaKTHUHI y3ufa WiIMNapPHUHT dancada, Tro,
PUESNET, NIMN HYXXYM, MyC/Ka Kabu KynruHa »kabx,anapvga karra
MyBahakmaTnapra spuwraH An-KuHanin yangaH KelivHrn myTa-
(hakkupnap oinganaHraH apab Tuangaru ancaduii atamasiapHm
Ty3uLira Ba WiMmii TaCHU(HM KMpuTuLra acoc congn. An-KuHanii
UNMNap TacHUMKU cox,acura ong «IHCOHMIA Gunumnap TacHNMN,
«ANMHUHT TY6 MOXMATU Ba YHWUHI TacHU(pU», «ApacTy KUTOO-
JNIAPVHWHT COHM Ba (hasicaaHn y3naTnpuLL y4yH HUMa N103UM?»
Kabu 6up Heuya acapnapHu é3amM. AMMO, TaacCy(pku, OXMpru Kaimg
KWIMHraH acapvjaH 6owwkanapu 6musraya eTnb KenmaraH. Y3uHUHT
TacHuuraa An-KnHauin hancadara Katta axaMmsaT 6epaan Ba yHU
«XaMma Hapca xakugaru 6unmm» ae6 ataigu. Y gancagaHn 6u-
v Ba (haonnsT, Hasapuii Ba aMaivii IOHULLIMaHAIMKKA axpaTa-
an. An-Knuanii ykpmya Hasapuii 6unum (EKn AOHULLIMAHANK)
PVE3NET, TaBUMET Ba WNOXMETHWN, amManuii 6UNuUM 3ca axnok, yi
nwnapn Ba (yKaposMK CUECATUHWN y3maa Myxxacca™MiallTupagu.
Y nnmunii 6uamil Xxakmgarn TabnMMoTUHM Y4 NOoroHagaH mbopat
KUn6 Ty3agn. BuprvHum noroHa MaHTUK Ba PUESNETAAH, KKUHUN
noroHa TabuméTtaaH, yunmH4YM NoroHa aca MetauankagaH noopar.
dancaa BasncanapvHn aHuknawiga An-KuHamin 1>'TraH ypuH
ApacTy TyTraH ypuHra Xyfa s\KuH Ba yxwawamp. An-KuHgui
(hmKpu4ya, MOAAMIA onamMm NpeameTnapu, AbHU «BMpUHYM Cy6CTaH-
UMSAIap»HU yNapHUHE acoCUin XycycuaTnapu - MUKLOpWU Ba cuda-
TVHUW ypraHuil acocmaarmHa ounmw MyMKuH. emak, xap 6mp nim
acocuHU PUE3MET TawKun aTagu. ApudmeTuka MUKLopra Taas-
Nnykn 6ynca, xaHgaca Ba WIMW HY)XXyM cuaTra Taasinykanmamp.
PnésnéTtaaH CyHr aca MaHTUK, TabUKET, NCUX0N0rnsa, MeTausnka,
axnokK, cuécat Kenagw.

LyHpain knnnb, An-Knuaunii ancaguii dhaHnapHn yprasumiiaa
puésnétra anoxmpa axamuaT 6epagn. YHUHT (mkpuya, ancaga
unm cudatnga puésmnétra acocniaHraHamp.
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AN-KVHANAHWHT haH onguarv 3Hr Myx,uM X1U3MaTu LUyHAa-
KW, Y FOHOH, hopc Ba XUHJ OnMMapu sipatraH 60i rossuii me-
pocnapHU ypraHu6, ynapHUHI WArop aHbaHalapyvHU PUBOXJ/IaH-
TMpULW opkann AKuH Ba YpTa Lapkaa wnrop, Tabumii-unmuin ea
thancadmin MKpnapHU puBOXNaHTUPULLra acoc conan. Amangay
YpTa acpnap Lapkungarv nnmnap TaCHUGOUHUHT UArop Tab/JMMOTU
acocuncngmp. OOBEKTUB HapcaslapHUHE XYCYCUATU, TallK/ ofam
npeagmeTiapy Ba YIapHUHT XYCYCUATIApPUHN aXpaTuLura acocnaH-
raH An-KnHauii TacHUMhU UAMIapHUHT NpeiMeTy Ba Basudanapu-
H/ KEMMHYa/IMK ypraHuL Ba aHMK/Iallga KatTa posib yinHaau.

AN-KVHOVUAHVHT pauyoHan (uKpu apabd Tuanga wxxon Kuira
Ap-Po3uii, An-®dopobunit, NI6H CuHo, An-BepyHuii Kabn nnm Ha-
MOSIHAATaPUHUHT LyHEKapaluun Lak/naHuwnra acoc 6ynau.

* ABY ABAYNNOY, MY)*"AMMAL NBEH YMAP
WBH ¥Y,YCAMNH (1149-1209) - ucrnom onmamuja:;
daxpuaanH, Po3unii Homu 6unaH mMawxyp 6yny,
raH. lWnmonuii SpoHHMHT Paii waxpuga Xuxpuin'
544(1149) caHa PamasaH OWVHWHI -25-KyHu}
(26 aAHBap)pa!pyx,o0HniAi ounnacuga AyHéra KejaraH.m
daxpuaguH ap-Po3niidpuHnii-Ba oyHEBUIA doaH-
napra ouag”150 gaH opTUWK WAMWIA puconanap,,
webpnap ésradH. Po3wnii y3 wamuii paonmaTwn/
XyCycaH, Y3MHUHI unmMmuii-cbancaduii pyuconana-
"puga KaguMru toHoH onumnapu: ApucToTens™al epaknnT,i9nukyp, JemokpuTH?
TcapnapuiaH, WyHWHrgek, LWapkHuHr mawxyp My Tadakkupnapu:;®opobuity >
N6H CuHO acapnapupaH doiiganaHradH”™ ynapra wapxnap ésraH)®

Po3nii y3 faBpuja xam AUHWIA, XaM OYHEBUI nnmaap coxacuja
oupgek wyxpat Tongun. Y LWapkga 6upuHunnapgad 6ynvé namui
MeTofo/IorusAra acoc congn, bepyHuingaH KeimHr gaBp ypTa acp
LapK hancaacHn y3 mkpnapu 6unaH 60MnTau.

Y y3 wapxnapvja ysugaH asBan yTraH annacycnap acapnapu-
ra ys MyHocabatuHu 6ungmpagu, WIMHW. dancapaHmn ynyrnangu.
OnNNMMHUHI «MungTox an-ynym», «Huxoat an-ynym», «Mnm an-
ax/IoK» acapnapuga oflaMHU GUALLIHWHE TYpAn Nyn Ba ycynnapwu,
WHCOH A0MMO Y3 OUAINMUHM OpTTUpa GopuLLI 3apypanrn, 6unnum
XUCCUET Ba ak/I-TadakKyp opKaiu Kynra KAPUTUAULLN MYMKUH-
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NN Xakugarv Myxum rosiiap onra

cypunagn. Po3uii }\3MHUHI KaTop acap-

napvja MaHTUK Macanasapura, Tagak-

KYPHWHI KOHYH-KOMfanapura maxcyc

606nap axpartraH, MaHTUK WIMUHUHT

WHCOH TaaKKypy puBOXUAA MYXUM

posib  YMHAWMHM Maxcyc TabKugnab

yTraH. 2- paem. daxpuagnH
YpTa acpnapga wxoj KwiraH Ba  ap-Po3vHWHI unmnap

apab Tunuaa y3 acapfiapuHu sipatraH TacHuura ong Komycuia

oIMMIap Unmaap TacHUMK bunaH 6up acapu «KoMub yi-ynym»-

KaTopAa anoxuia xap 6up WAMHUMHE  HUHrQoToHycxacu (1913

XaM WYUK/ TacHUKM 6unaH wyrynnaH- uun. LLaxcuii KyTy6xoHa).

raHnap. «Tabunét unmnapvHu ypra-

HULWAH ONAVH YHAAH aBBasl KenraH puésnét nnmiapy MabiyMmoT-

napuvra ara 6ynuw Kepak», - ge6 ésagm A6y Hacp ®opobwuii.

ABY HACP"MYXAMMAA NBH MYXAMMA/L NBH
Y3NYr UBH TAPXOH ®OPOBUI (870-950) Mapka-
3uii Ocné nnmuii TagakkypuHUHT MMpUK Bakunu, ‘Xank'ri™"m»
pauMoHaIM3MNHUHT acocymcu xucobnaHagu.
POpPOBUINHUHT: haH Ba MafaHUAT TapakkMéTura N
KyLUraH XMccacuH YHUHT Typau coxanapga onné 6opLu
raH WIMuMiA TagknkoTNapwu, é3raH acapnapu acocuga’
aHuKNaw MyMKUH: ®OPOBUIHMHE UMK MepoCcy HUXoN
ATAa paHr-6apaHr-6ynmé” yHu, aBBaslo, UKKM KaTTa
MyHanuwra 6ynuw MyMKWUH: >» >
- KagMMru loHOH dhainacydnapu Ba TabuaTwyHocnapn UIMnii MEPOCUHT
n3oxsatl, Taprué Knnuw Ba ypraduvwira éarvwnaHrad acapnap; -
- ypTa acp aHura anokagop 6ynraH MyammosiapHM MycTakui pasuwiaT
WIMWUIA TeKWnpurb Yymknira éarvwnaHraH acapnap. -

nmnap TacHUMUHWMHI acocumnapugaH ouvpn - 6up 103 oNT-
MuLIAaH 3néa acap myannudm Aoy Hacp an-dopobuingmp. Aby
1lacp an-®opobuii OHOH AOHULLIMAHANIN KOTYKNapPUHN YpTa acp-
nap Wapkuga Taprnb KuiraH Ba ynapHUHI uangaH 6opraH Tonmac
wxmaTkawaup. Ady Hacp an-®opobuitHUHI KoMmycuii unmmna-
Py Ha KatTa WIMWIA KOGUANATK YHra y3 AaBPUHMHI GUPUHYN 3HT
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MyKaMMa TaCHU(UHN SpaTULL UMKOHUHW Gepan. invnap TacHu-
(ura 6arvwnaHraH «MaHTUKKa Knpuvw», «Caogarra spuLLmLLy Ba
«nmnap TacHugun» acapnapuga A6y Hacp an-dopobuin wy coxa-
ra Taa/inyknm 6ynraH puKpnapHn 6aéH aTno, Kyhinaarn Lwakngarm
TaCHUMHU KenTupau:

TH XaKkngarn wim et 6ynumgaH néopar
N MaHTuk
Présnér;
m 1) apudpmeTvka; 2) \aHgaca; 3) onTuka; 4) tonaysnap \akugarn wi;
5) Mycuka -\akugarn wim; 6) orvp/MKiap Xakugaru wiMm; 7) MexaHuka
IV TuW6OHET Ba WIOX,VET UiMapy Ekn MeTadmsmnka

v LLbyapH/ Gowkapyl wiMm (BKM CMECAT WIMKM), KOHYHLLYHOC/IMK Ba
Kasiom

BynapgaH Tawkapu, LwaxapHu 60LKapuLl UMK, cécat uiamMu,
KOHYHLLYHOC/IUK UMW Ba Ka/IOMM1apHU KenTupaap.

A6y Hacp an-®opobuii y3 TacHU(pmaa hakaT xap 6up Uam 06bek-
TN XYCYCUATNIAPUHN 3Mac. 6anikv YHUHT y3ura Xoc KOHyH Ba Kouja-
NapUHN Xamfa yHra xoc 6unmL BocuTasiapvHu Xxam xncoobra onagu.

A6y Hacp an-®opobuii gmkpuya, TabumMET nUAMnapuHu ypra-
HULWAAH ONIANH YHAAH aBBasl KenraH pUEsnéT namaapu mabiaymMoT-
napura ara 6ynuiwu kepak. Aby Hacp an-®opobuiAHUHT uaMiap
TacHU(MW y3arn maTepuannucTUKANP, YYHKU Y 00beKTUB XaKuKar
acocnapugaH kenné uvkagn. Onum gprkpuya, xap 6up nam Moaaunii
YXXUCMNApHWHT Y ékn Oy TapagnapvHu, Mabiym rypyxu ékv Mab-
NYM TOMOH/IapuHW ypraHagn. inmnap Ba 6unvmM. ymyma, 60pavk
Maxcynm cudaTunia cyobeKTUB XOXMLLAAH BYXYAra Kenvaw, 6anku
WHCOHMapAa ynapra 6ynraH aXTUEXHUHT nango 6ynuwm Hatuxa-
cuja CeKMH-acTa Ba MyTTacui BYXYAra Kenagw.

A6y Hacp an-dopobuii TMsummnga Typau namnap omp-ompuHn
y3ap0 MHKOpP 3TMaian. akcuH4Ya, ynap y3apo 60rnmk xonga Kypuo
YNKUNAAN. YHUHT nnMmaap TacHUgu Lapkaa KaHYasivk KatTa posb
yilHaraH 6ynca. OBpynofa xam LWyHAan posib YiHaan Ba KeMnHIMm
[aBp MyTaakkupapura Kyuam tabcup KypcaTau.
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Aby Hacp an-dopobuiiaH KeliH X,am Katop onimmiap uamnap
TacCHU(W MacasiaCuHW ypraHaunap.

Ynap yuwa aBp WIMIapUHU Y3 nyura oairaH Komyc (3HLUMKIO0-
neaus) apatannap. by komyc dancaduii nnvmnapra éarviwinaHraH
6ynun6, yHaa NApOK Ba MaHTUKWUIA TahaKKypra acocnaHraH uaMmnap
Hasapfa TyTunapav. Ynap Mmetamsvka Ba UI0XMET KaTopuia yHra
pVé3néT Ba TabUMETHU KupuTraH 3gunap. Komycga puésméT Ba
MaHTUKKa YH TypTTa pucona, Tabumértra yH eTTuTa, MeTadusmka
Ba Mcuxonorvara yHTa, uio\MéT Ba AVH macananapura yH 6utra
pucona barvwnaHraH agw.

ABY AN AN-XYCAVWH WBHTBAYN/OK WBH

ANNXACAH NBH ANW (980. 8, AdioHa kuwnoru -

i1037. 18. 6, X3MaJoOH L., 3poH) - XaoH haHn Ta-

pakkMéTura yskKaH Xucca uylraH ypTaocuénuk 6yrok

Komycuii onum:rap6aaABrLeHHa;HOMM BrNaH MaLuxyp.
XXaxoH MagaHMaTu Tapuxuga Komycuii 6unumra ara’®

OynraH nupmk ap6o6 cudpaTunga anoxumaa ypuH Ty~

Tagun. Y daHHUHIXXypnau coxanapura oug 450 pad

n by :,0pTUK acap é3aan.” Ynapga TnMo6mMéT, mycuka, chan-

"' cadpa, 3TUKA, WIOXNETLLYHOCANK, MKXTUMOWUN-CUECUIA,

TUWAWYHOC/NK, 3cTeTuka macananapun arpodavya Kypub ymkuarad. Onum
~qpaTraH «KnTob aw-wndgo» 21 TomgaH néopaT 6ynub, pancaduii 6unnum-
nap Komycm xucobnaHagw, y3 nuaura 4 Ta kaTTa 6yamm (MaHTUK, husuka,

MaTemaTuka, MeTaduinka)Hn onagu.

«a mAGY Ann n6H CuHO 6ylok ansioma Ba My Tadakkmpanp. Y Byxopo SkuUHU-T
narv AgwoHa kmwnornga TyTnamb6, XamagoH waxpuga saoT 3TraH. VI6HN
CuHOpaH KonraH MabHaBuiAi Mebpoc TaxmuHaH 280 HomMpaaH 3néapokaup. '
Ynap Tu66uméT, hancada, MaHTUK, NCUXONOINNA, ax/oK, Mycuka, papmako->
norvsa Ba 6olwka cox”™apra 6arvwnaHraH:.

MN6H CUHOHMHT «LLndo kKntobun», «Tné KoHyHnapu», «bnnmm-
nap Kntobu», «TabuaT aypAaoHacu» Kabu acapnapv maw\ypamp.
BopnnkHu TankmH atuwga M6H CuHo dopobuii usmaaH 6opub,
YHU BY.>KYAM 60>KNG Ba By, >XKyau My.MKUMJILW mnéopat geb sbTrpod
aTagn. Byxyan BOXW6 6upuHYM cabab BasudacuHu bGakapaaw.
By>XXyan MYMKWH 3ca YHWHI OKMb6aTuamp. Apatunvwim LOVMWiA
OyNraHAUrn yuyyH spatuiaraH BY)XKYAW MYMKUH \am abagmnamp.
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ONNMHUHT cababusTra oung Mynox,asaiapy xam sbTruoopra Monnk-
avp. YHra Kypa, cababnap moaamin (MyamsiH X0naTHWU Kentupuo
unKapyBuK cabab), aon (MyasiH xonaTHU y3rapTupyBum cabab),
Wwaknmii (T3'pnv KyeBBaTtnap bunaH 6ornaHraH cabab) sa Tyranios-
un (bapya cababnapHUHI NMpoBaps Mak;cagu) cababnappaH mb6o-
par.

N6H CUHOHWHI TabuuiA-unmMuin Ba rymaHuTap aHiap Tapak,-
KMETUra KyLlraH Xmccacu xakuga cy3 6opraHfa KyhugarunapHu
TabKMAnaw Kepak:

I daHnapHM TacHuUg KuaMw Myammonapu. YpTa acp
apab-mycy/IMOH MafaHUATUAA PaHHWUHT yiAHaraH eTak4yuInkK ponm
thancaduii xuxatgaH ymymaawTmpué epunagn, myansH Tuanmra
CONMMHaAN, KoMycuii Tap3fga 6aéH aTunaaw.

M6H C1HO KaguMruv FOHOH onuMmn ApUCToTeb iynnaaH 6opuo,
(hancauin nMIapHN MKKK coxara bynagu:

dancauii bunmnap

Hasapuin 6unumnap e I1A|v|au1|/|» 6unumnap

By TacHudg 6unuw npeaMeTUHUHI MHCOH TOMOHWAAH amasira
owmpunagnuran aonusaTn Tamonnnnapura acocnaHagn. Hasapwii
(haHNapPHUHT MaKcagn XakKuKaTHU udoganangn, HapcaapHUHT
MaBXyL/IMITMHN MHCOH (haonusaTura 6ornamacgaH Typub ypraHa-
AN; aManinin GUINMNAPHUHT Makcaan (hapoBOHIMKKA 3PULLINLLHK
Ky3fa TyTu6, Wy aoMATHUHT Y3UHU TeKLnpagu.

Hazapuii thaHnap cupacura pusmka, MaTemMaTnka, metaumsnka
Knpagn. «JOHMLLIHOMax»fa Kaig sTunuwnda, 6y yd aHiaH ogam-
napra Ba YapHWHI GuaMMura sHr AKuMHNapy Tabuat xakugaru
thaHaMp, BUPOK YHAA XaM KyM Hapcasiap aHWK aMac; matemaTnkaga
HOAQHVK/IMKNAP Ba Ya/iKalMK 03POK, MeTaM3NKaHUHI NpeaMeTy
anoxuaa Hapcanap amac, 6anku moxmatamp. Hazapuii bunmmnap-
HUHT amMa/IMET GunaH anokacu ynapga bupnamyum Ba MKKUIam4um
(haHMapHUHT aXKpanbd Ynkuwn 6unaH aMmanara owmpunagu.
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A) Colh dmanka co\acu: npegmeTnap. Hapcanap, YNIapHUHE Xa-
pakat MaH6anapu, 0OCMOH >XXUCMIAPUHUT epaarn xaétra Tabeupw,
YCUMAVKAAp, MUHepannap, XamBOHAApP Ba MHCOH PyXuM. AManinii
(m3nka: TMOOMET, acTponorvs, Wyl TabOMpPUHM anTub GepuL
UMK, Cexprapsvk, ankuvé uwimm sa 6oLukanap.

B) Coh matematvka: apumeTKa, aCTPOHOMUSA, MyCMKa Hasa-
puscn. AMannin MatemMaTuKa: KUHAIaPHUHE YHAUK caHoru, anreob-
pa, reomeTpus, MyCUKaBWin YoNrynap Taiépnawl caHbaTu.

By TacHU(gaH KypyHaguKn, yHaa Mycy/sIMOH ypTa acpuga aH-
NapHN TacHU( Kuauwira Ba yNapHUHI XyHapMangyuuiavuk uwinat
yMKapuLn, caBAo Ba KyHAAIMK TypMyLwl GuiaH aioKacuHWU Tab-
MUHAANaMraH TaxxpubaBuii bunumnap, Manakanap, 3KCrnepumeH-
Tan ycnybnap y3 akcvHu TOMraH.

B) Cop meTadmsmka: (haHHUHT GUPUHYKM acocnapu; XaéTuia-
3apypPUNNNKHU NCO0T KUNNLL; «BUpiaMyumy» Ba «MKKWIaMUn» Mab-
HaBWIA cybCcTaHUuMsANap; oflam Ba epAary XUCMIaPHUHT «MabHaBUIA
cybcTaHUmMsI»ra To6ennrn. AManuii metadmsnka: BaxuininK Ba Ha-
puru onam caeobsiapy xakugaru 6unnm.

1. MaHTUK- N6H CWHO VMHCOHHWHI 6uivw (aonnAaTUHU yp-
FaHVLLHN MHCOH HYTKWHW, CY3UHUW TafKUK 3TullgaH Golunangu.
YHUHT (PUKpUYa, MaHTUK Xap KaH4ai HYyTKHW amac, 6a/ikym MabHO
Ba WaK/IHW noganangmurad HyTKHU ypraHagn. MaHTuK mkpnap
Tapo3ucuanp.

WHCOH aknn Typnu daHnapHu ypraHuiw épgamuga 6onmingu,
6yHAa MaHTUK UWIMUHUHT Pon KalTa. «AKA Tapo3ucuga ynyaHma-
raH xap KaHga O6uaMm umH Oyna ofiManau, AEMakKW, y XaKukui
6unmum amac». by epga M6H CuHo Lapk ancadacmgarn akn Ha-
3apusicura acocnaHagn. VIHCOHHMHI akim 6up Heva fapakara ara
O6ynub, acocaH, y3 Tapakkuétuga TypT 60CKUYHM 60Cn6 yTaau,
CYHITU BOCKMY - eTyK XaKMKaTHWM arannawl AyHEBWIA akpa 6uniaH
6ornaHn6 ketuwigaH noopart bynaan. buHobapuH, N6H CuHo akg-
ra KOCMUK xapakTtep 6Gepagu.

LWyHpain kunub, N6H CuHO (MKpuya, MaHTUK Mabiym 6u-
NMMNapgaH HoMab/lyMm GUAMMNaPHN KenTUpmnG YMKapuLl, yiapHu
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oup-ovpngaH hapkK KWIULW. YiH 6UAMM HUMagaH nbopart, E1roH
HUMa Ba YNapHUHI Typnapu xycycuparn aH €Ky Hasapuii caHb-
araup.

I11. ®dnsmka. M6 CnHo husmka geraHga tTabmart Tyrpucmaarm
(haHHM Ky3fa TyTagum, y ces3runap opkaiv WAPOK 3TunaguraH Ba
X,aMMa BaKT y3rapuLlHu 6oimaaH Keumpub TypaguraH xonatnapu-
HW ypraHagn. TabmaT, I6H CrHO nKpuya, XxapakaTt Ba CyKyHaTHU
6owinab bepaguraH Ky4y amac, 6anku Moaamin HapcanapgaH TopTno
MaBXygoTnaprada 6ynraH Hapcanap MaXMyuaump, Xam Kyd, Xam
MOXUATANP.

dusmMKaHWHT 6eBocMTa 6axc MaB3yn - Oy y3mya xapakat KuyB-
yu Ba CyKyHaT Xo/aTugaru >Xucmnapamp.

IV. Metagumsnka. N6H CrHO MeTam3MKaHW WKKU KKCMra
bynagn: ymymuii Metagmsnka, Unoxuim metaumsmka. YMymMmuii rve-
TamM3nKa TabnaTLyHOC/IMK (haHM1apy HErmM3MHKU, NNOXUiA MeTagu-
3MKa 3ca MKTUCO[, 3TUKa Ba cuécaTra Xu3mart KuiaguraH amasivi
(haH, SbHWM 3MaHaLMOoH - TaXasslyC Hasapusicu TamOWWIIapuHn
noga araau.

N6H CUHOHMHI TU66MET thaHnapuHK acocnab Gepuil, amanuii
TU66MET coxacmparn xumsmatnapu 6ekuécamp. YHUHI TUO6MéTra
farvwnaHraH acapiapuHn Kynugarmda TacCHU®M 3TUL MyMKUH:

- Haszapuin Ba aMasiMii TMBOUETHMHI Gapya KMUCMIapUHW y3ngaa
»xamnaraH acapnap («Tub KoHyHnapu», «TUBOUET ypixKy3anapu»);

- aHaTtomusa Ba (husmonorusra GaruvwinaHraH acapnap («AHa-
TOMHA Gyiinya ypxy3a», «bagaHHK 6owKapuLL», «NUKUANKHUHT
Hat Ba 3apapnapu xakuga» Ba 60LUKanap);

- rUrvieHa Ba casloMaT/IMKHU caknawura 6aruvwinadrad acapnap
(«CanéxnapHUHr pexxumun xakupga», «Cornom 6agaH Xakuaa,
«CornMkHn caknawl Kakuga», «Tubouin macnaxatnap», «Tneoui
BacMsAITHOManap» Ba 6oluKanap);

- Talxuc Ba 6emopnapHu gaBonall xakugarn kutobnap («To-
MUpP ypyLUIn Xakuga», «Acab Kaca/vknap Ba hanaxnap», «K,oH
Kylinl meTognapy Xakuga» Ba 60LuKanap);

- pgopun.lyHocnuk 6ylinya acapnap («TaxpubagaH yTraH gopu-

26



nap x,aknga ypxxysa». «Ofanin fopunapHUHT Mebépriapn xakuaay,
«OBKaT Ba gopunap», «CaupaTki xakuga» Ba boikanap);

- TNOOMETHMHI 60WIKa Macananapra barvwiadraH acapnap
(«Trb xakmnga XMKMaTn cysnap», «CUNnoKpart BacUATIapU XaKu-
fa Tnbbuii ypxysa», «Tn6buii nyrat» Ba 6oLukaniap).

MBH CUHOHMHT «KnTob an-KoHyH unT-Tn66» (Knckada «Ko-
HYyH») acapuja y3urada 6ynraH Tmbé macananapv KantagaH Kapab
YMKUa[M Ba UHCOH OpPraHM3MmnHU ypraHuLL coxacuga xaam uimaa
Mab/ym GynmaraH 6up KaH4da aHrunuknap 6aéH kunnHagn. Kutob
5 Ta MycTakun acapfaH néopart:

]-KnT06 TMO6BMETHUHI Hasapuii acocnapun, 6axc MaB3yun, Basu-
(hanapn, Kaca/llIMKHUHI Kenné YMKMLLIK, COMMIMKHU caknawl ™ ina-
pu Xakuga.

2-KNUTOO KULLIN aHaToMuACK \akuga puKp roputunagn.

3-knto64a 800 ra AKWUH JOPUHUHT XyCyCUATNApU, NCTEBMON KN-
v ycynnapu 6aéH atuaraH.

4-KnT00Aa arpum ab30/IapHUHT: COY, TUPHOKAApP Ba boLlKanap
Kaca//IMKIapn, CysiK CUHULLIX, YMKULLIW, YXapoxaT/iapn xamia 4aBo-
naw ycynnapu éopacufa MabiymoT bepagu.

5-knT06 (hapmakosnoruara daruwnaHrad 6ynmé, mypakkab fo-
PUNAPHUHT OpraHn3Mra TabCcupu, ynapHu Tanépnall Ba UCTebMO/I
KWL TaMOMUANapy Xakuga cy3 toputagu.

N6H CUHOHMHT (rKpuya, TM6BUMETHUHI acocuii Basudacu UH-
COH COM/IMTMHM CaKnall, Kacal/IMKNapPHUHT Kennb Ymkumwmn cabab-
NapviHM aHuKaw, ynapra 6apxam 6epuil BocUTanapuHn 6enru-
nawgaH uobopat. ByHra pykH, Mmxos, XunTt (cok)nap, ab3onap,
pyxnap, KyBBaTnap, uwnap Kupaau. PykHnapra aca Typ/v XUCM-
NapHU Naigo KuayByKM TypT acoCuii YHCYp: TYMpPOK, CyB, 0/10B, XaBo
Knpagn. ByHra xaBo, einw Ba N4uLL, YKy Ba YUroKIMK, Xapakar
Ba XapaKaTCu3MMK, ByLlaHuLl, HaCOHWIA KalnuaTnap Kupaaw.

N6H CWHOHUHT ancadmii  (haHIapHN  PUBOXK/IAHTUMPULLITA
KyluraH xuccacu xam kKarta. Pancadaga y y3MHUHT NaHTEUCTUK
TamonunnapuaaH Kenmé Unmkmb, UAoXMET Ba 6OpAMK 6up-bupura
3ng, 6Up-6UPUHN MHKOP 3TyBUMMIAP 3aMac, 6anikv 6up 6yTyH XoJ-
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Aa MaBXyA geraH xysocara kenagu. Abagninumk mnox,métra \am.
MOAAMI onamra xam gaxngop. JlekvH TaHrpu Ba Mogaumii onam, Ta-
6nat Mabnym noroHanap épgammaa 6ornaHaan. 3aHXUPHUHT 6Mp
TOMOHMAA TaHrpuy - 3apypuin BYXXYA, UKKUHYM TOMOHMAAH Tabumat
étaan. Tabuart TaHrpu TabcupuiaH Wy gapaxkaga y30KKY, y y3 Ko-
HYHUATNApW éppamuia BoKe Oynafgw. y3rapagn, pyuBOXIaHau.
LyHpalh knnnb, Annox, Ba onam 6ornaHuwn cabab sa okmbat
6ornaHuWKM Tap3nga TywyHunagn: Annox abaguii 6ynraHnuru-
AaH YHUHT okmnbaTu 6ynmul onam xam abagyn abagamp. Cababu,
6ornaHuw, AbHW aeTepmeHnsm M6H CwuHo ancaduini rkpna-
LWWHUHT MYXUM TOMOHU 6ynn6, y TabmaTtgarn myansiH TapTUbHM
TYLWYHMLLAA XaMm afioxufa axamuatra Monvk. BuHobapuH, aBsas
TOr-Townap, CyHrpa YyCUM/IMKNap, XarBOHNap, TapakKKUETHUHT
KEVHIN TU3MMMUZLA YHUHT SKYHU cuaTmga MHCOH BYXXyAra Ke-
nagn fgeraH gmkp M6H CUHO TOMOHMAAH MLWIab YikunraH ea 'y
PUBOXNAHTUPW/ITaH MYyXUM  pasicanin-uaMmnii - KoHLenumaamp.
Pean HapcanapHu 4yKyp 6unuwl, 60owkKaya anTraHga, aH 6m-
NlaH WyrynnaHnil MHCOHra xoc asnnat 6ynmb, BYXyan BOXWMO,
BYXXYAN MYMKWH, Cy6CTaHUMSA, aKUMaeHUMS; MaTepuys, LWaKs, ak,
YKOH, YHCYP, XXVUCM, Ce3ULL, KyBBaT, MUHepPasl, XaBOH, HYTK, JINCOH
Kaby KaTeropusifapHUHI MasMyHUHW OWUIMLLIHK TaKo30 3Tajw.
M6H CnHO moamaa MHCOHHUHT Tabumin XxonaTuHM ndoganai-
AuraH Hasm 6unaH ésunraH 8 Ta AOCTOH to3ara Kenagu: COr/ivk-
HW caKfall Ba rMrveHa xakuga ypxysa; WWUIHUHE TypT hacnnapu
XaKunga ypxysa; aHaToMusa xakuga ypxysa; Fmnnokpart BacusTna-
py XakKuga ypxysa; TaxxpunbagaH yTraH amaimétniap Xxakuga ypxy-
3a; TMOOWMIA HacuxaTnap xakuaa ypXkysa; anoka XakKuga ypxkysa;
TabobaT xakuga ypxysa.
Tabunia xogucanap: 3nAAMATNAP, XapakaT, PUBOX/IaHULL 0N1aM-
HXU naopa KWIyBUYM MaHba - «Ty3unuil Ba Gysmnuli»gaH neopat
NOANATAMP; OUPUHYUM MHCOHMap Xakupa adcoHanap (6bupuvHuUn
nHcoHnap: Oparn Ba X,aso, Mapg Ba MapgoHa, Muwo sa Mwuwwuo-
Ha); AaBpwuii xoaucanap; TyoH XakKuaa, Epyrivk Hypu (HYPHUHT
Te3/IMrN, Hyp XapakaTu Ba TOBYLU XapakaTu, Hyp Ba KOPOHIWIUK,
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Ol Hypn Ba KyéLl Hypu); cakiaHWULL rosick; CUMMETPUS; «Tabuart
AHTNULWIMLWINY (MOAAA MybTafun MUKLOPAA cakiaHaau, Tabvartaa
cummeTpus ngogacu - ryn éaprnapu 3. 4, 5, 6 Ba 18 Ta 6ynagu,
7Ta ékn 9 Ta 6ynmaigm); ymp macanacu (y3oK ymp Kypagurad
MUHTaKara PaproHa x,am Kupagp).

Mapkasuii Ocné TabmaTLyHOCANTUHUHT KEAMHIN TapaKKUETK
OylOK 0nnm Y nyrbek HoMU 6unaH y3Buin 60rnmK.

WapadgyaamH Ann A3gmii «3agapHoma» acapuja ésmmya,
Amup Temyp Xysypura 4yonap Kenmb, YNyroeKHuWHr TyruaraHu
Ba MyHaxoKmMmniap Oy HeBapa Kenaxakja X.am 0/IMM, Xam X,yKM-
JOp OynMLWIMHKM GawopaT KuaraHnapy XxylxabapuHu eTKasafu.
CoxuOKMpPOH XypcaHaurugaH MopavH Kabach KamasiMHW TyX-
TaTWG, YHUHI Xa/IKUra HKaHraH Ty/10BHU 6eKop KWiagn. YHWUHr
y3 Habupacura Myxammag Ta]Xirain ne6 NCM KyiraHMHN Xam Mmy-
HaXOKVMTAPHUHT tokopugary bawopatn 6unad 6orsal MyMKUH.

MYXAMMAQL TAPATAN>YNYTBEK (¥Ynyr6ek - Taxannycu;' acn ucmu
- Myxammapg Taparain) (1394. 2273, CynToOHUA waxpn, 3poH O3apbaiixo-
HN-"1449. 27/;.10, CamapkaHp) - 6yloK y36eK acTpoHOMW Ba MaTeMaTuUrur
pasnaT ap6o6u, Woxpyxmidnr yrin, AMmp TeMypHUHT Habupacu. . CoXmoKw;™
POHHUHI «BeL WNnuk. tpuw»naa (1392-1396) Nppkgarn"MopanH Kabacu-Lu,
HU Kaman Kuauvw 4vormga TYyruirax.

TapuxgaH MabnymKn, Ynyrbek 1424-1428 wnunnapga Ca-
MapKaHj Lwaxpu akuHugarn Obupaxmart feraH Xonga pacagxoHa
KypAMpaau, Y3MHUHI acTPOHOMUATa OUg Ky3aTULLINapuHu 6eBoCKU-
Ta LWy epHUHT y3maa onnb Gopaan. YHuHr 1437 iivnga TyratraH
«3MKn Xagnan KyparoHuii» («KyparoHUAHUHE SHIM aCTPOHOMUK
XaaBasim») acapyu aHa LyHAak WiMWA Ky3aTuLl Ba Xysocanap He-
rm3nga gyHéra kenagw.

«Ynyrbek akagemmsicm» HoMnn Kmtobaa (A6QypaxMOHOB. -
TowkeHT, 1993) Kaig aTuamwmnya 6y acap Kupwvw, TypT KUTOO
(6ynum)aaH unbopat. «3MK»HUHI OMPUHUM KUTOOWM 3panap Ba
TYpAn TakBUM/apra 6arviinaHraH. YHaa XvDKpPWii, HOHOH 3pana-
pu, ynapHu xucobnaw ycynnapw, ynap opacugarm myHocabatnap
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Kapab uvkunagn. nn x,ucobupa Kabuca MMAnHM ToNWL Macasa-
cn Kypunagu, YnyréekHuHr dukpuda xap 30 hivnra ]1 1a kabuca
nnnun Tyrpn kenagn. IKKMHUM Kutobaa maTeMaTuK X,MCc06-KNTO6-
nap TmsMMn bepunagn. YumHum KUT06 TPUTOHOMETPUK XafBasl-
napra 6arvwiadraH. YHUHI aMainiA acTpoHoMusAra barviiiaHraH
K/ucMuZa canépanap x.apakatv Hasapusicu, OCMOH EpuUTKuYna-
PUNUHI KOOpAUHATa/IlapyHM aHUKnall, tongysnap Ba cairiépanap
opacugarn macoanapHu benrvnall Kabu macananap éputunagn.
HuX,09T, «3MK»HUHT TYPTUHYM KUTOOU WIMU HYXXYM, SSbHU acTpo-
norvsra 6arnwnaHagn. Invm Hyxxymga carépanapHuHr Typanda
MOC Typuwinapura kapab KULWWIAPHUHE TOSIebHOMAacUHU Ty3UL,
caiépanapHuUHI Typau-TyMaH >XOWNalyBUHUHT KULLKIAP Takau-
pura Tabcvpu macanianapy kapab uvkunagu.

ATV KepakKK, Ynyrbek aasain y3 JaBPUHUHE 3HI MyKam-
Man TyKapugaH xmcobnaHagn. YyHoHUN, Y NyroeKHUHT Ann Xn-
cobM X03MPrn 3amMOH XMCO6-KMTObGMapura KnMéc KManHraHuaa oup
MUHYTY UKKW COHMAra TadoByT Kuiap skaH. Temypuitnap gaspuia
nnMy haHHUHT 6apya coxanapwu, Ly XXymnagaH, TabnaTwyHOC/INK-
Ja XxaM MyXUm uLinap KuavHan. KNvaa ynapHuUHT aipumnapuHn
Kaig Kunb ytamms.

MYXAMMAL NBH YMAP CABANAANH AT-TAGTA30HUN (1322, Huco
AkuHnpgarn TadTasoH kawnoru - 1392. 12. 8, CamapkaHg) - Komycuii omimm?
TadpTazoHnin k3puin6 30 nun (1340 nnngaH 1372 innrava) gasomuga XvpoT
Ba MoBapoyHHaxpHUHI Typau wauapnapujaru magpacanapga gancada sa
MaHTUKAaH gape 6epraH. CyHrpa Temyp gabBaTura 6uHoaH CamapkaHzra m
Kenné, capoiga Xxu3MaT KUAraH Ba YMPUHWHI OXvpuraya wy capoiiga Awa6,
wxkopg 6unaH Wyrynnadras, n

CabamaanH TadTasoHuin - mcnom ancagacn, MaHTUK, LUEb-
puAT Ba apab Tunura barvwnadraH 46 faH opTUK acapfiapHUHL
Mya/IngKU. YHUHT Mallxyp acapnapu: «MaHTUK Ba Kanomra cau-
Kan 6epuLl», «[MH acocnapvHn U3NOBYWIAPHUHT MaKcaLiapu»,
«KeHr TankuH», «yn 6owoBum pax6ap» Ba X0Ka30. YHUHT Uf-
MUR-thancadunini Kapalnapy Hermsuaa npoga spKUHINIMN Myammo-
CWU anoxuia ypviH TyTaju.

30



<5 MMECUAOONH XAMWWA KOWWA (AN-KOWWN) (Taxm. 1430 innga
CamapuaHgga BadhoT 3TTaH) aToMu MaTeMaTWuK Ba acTPOHOM. Acin
OpOoHVK KOLWOH WwaaxpugaH 6ynmb, 6owwnaHrny'maTeMaTk MablyMOTHU.
Wy epfa onraH Ba XV acp 6owmnga Ynyr6ekHMHr Taknmdum éunaH CamapkaHp,
OBa KenraH; 6y epaa 1"o3msoga Pymuin 6unaH 6upra Ynyréek pacagxoHacu Ba
Magpacacu Kypuauwunra pax6apank KaaraH. "oou N«

Kowmnin Ynyréek Kyn octuga uwniarad XycaiH Bupxxonunia, Anu
Kywuy Ba 60LIKa/ITapPHUHI KaMosioTra eTulnmra Karra Kucca
KyLluraH. Kowmin acTpoHoMuUsra oup, «3vmxm XOKOHWUIA fap TakMnam
KN INXOHUI» («DNIXOHUIA aCTPOHOMMUK >KaABas/IMHN TaKOMW/I-
nawtmpuiga XoKOHWA acTPOHOMUK >KafBa/IMHUHT axaMUSATU»),
«Cynnam yc-camo» («OCMOH HapBOHW»), «Hy3xaT Yyn-XalouK»
(«bornap caipu») Ba mMaTemaTukara ounj «Pucona an-myxuTus»
(«AlinaHa xakuja pucona»), «Pucona yn-atBop an-xarb» («Ba-
Tapnap Ba CUHYC XakKuga pucona»), «MugTox yn-xmcob» («Apud-
METMKA KanuTW») acapnapuvHu ésraH. Kowwii 6upuH4n 6ynmob
mMaTemMaTmkara no3vLUWoH acoca YHIN KacprapHu KUpUTAW Ba Ha-
3apuii acocnapu, UXTUEPUIA KypcaTKUUIvM UNAM3 YMKapuLira Jonp
HbHOTOH GMHOMUMHUHI KO3(MUHWNEHTAAPUHM Tonuwaa 6ab3n 6up
(hopmynanapra Tyrpu KenaguraH agantue ycynHu Kynnagn. Ko-
Wi 5wA Ba N (NU) COHUHU YHAMK cucTeMaga 17 XoHa aHUKINK
6unaH xmcobnaan. Kowwmin ¥pta acp LLlapk MaTeMaTnKacuHU HOKO-
py 6ocKMUra KyTapuwira Karra xmcca KyLugu.

Ann KNwun (Bachotn 1474 inn) MMPUMK mMaTeMaTUK Ba acTpo-
HOM cupaTnga CamapkaHgua wyxpaT TonraH. Y 20 gaH opTuK
acap ésraH 0ynub, Kyhngarn puconanapu mailuxypamp: «Xu-
cob xakupa pucona», «Kacpnap puconacu», «Xmcob xakuaar,
«ACTPOHOMMA UNMKU XaKnpa puconax», «Lapxu 3mxm Ynyrbek»
Ba x-K. Haszapwuii-hancadmii Ba Tabumii-unmMmnin oukpnap KemmHya-
kK Mupcaung XXypxxoHuin, Cyt Kopaboruii, UykoH BannxoHos
Ba OOLLKanap TOMOHUAAH VXOAUA puBoxXnaHTupunan. N6H CrnHo
3akapué ap-Po3nin Ba BepyHuii Kabu XaxoH dancaduii Taakkypu
Tapuxuga 6upuHUnnapgaH 6ynmé KysaTyB Ba Taxpubara Myxumm
9bTNOOP KapaTau.
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HU TyLYyHMaAn Ba MyalisiH HapCa/lapHUHT BY)XXY/Ara KesuLl Xapaé-
HK acocuaa maTepusi étca \am, Oy >kapaéH >XOHHWUHI MaTepusira
WHTUAWLLIW Ba 'y BunaH GUpukuiwM Tydainnm 13 6epuiln X,akunia-
r ayaiMcTMK HyKTau Hasapja Typagu. Po3vii MakoH Ba 3aMOHHM
X,aM cybCcTaHUMA aeb TywyHaaum, 6y 6unaH ynapHu matepusifaH Ba
ounp-bmpnaaH axpaTtagn. Po3WIAHUHT OyHAAH MaKcaau ynapHUHIC
O06BEKTUB/IUITUHU TabKuaalwamp.

Po3uin 6unmw Hasapusicuga Moaanii onam ,\ogucanapuHUHI UH-
COH Ce3rn ab3onapura Tabcup 3TM6 YHAA akC 3TULLK, TallKW 0f1aM
OV 0O6BEKTU, MHCOH 3Ca GUNNLL CYOBLEKTM 3KaHWHW TabKWUi-
nangn: «Cesru - Cce3nslyBYM HapCaslapHUHI Ce3yBUMra TabCupm».
PO3nil OUANLLIHWHE 3HT KyuuM Kyponu cuaTtmia akira HKopu
6ax,0 6epagn. YHMHr4Ya. MIHCOHHUHT mXoauii haonmsati akaT akn
T)'(hainmamp. «AKn 6U3HN ONMKaHOO/IMKKaA eTaKNanam, XxaéTumms-
HW rysannawTmpagn, Makcagiapummsra eTkasagm».

PO3VAHWHT axiokka ong 3 acapu; «Kutob Tnbe6 ap-pyxoHuii»
(«Pyx,nin Tabobat»), «Kutob cuinpat an-thancagpuiia» («dancaduia
X,a6T Tap3n»), «Makona u amopoT un-nkbon Ba-gasna» («as-
naTMaHA/IMK Ba 6axT-MK60/ X,akua») 6usrada eTno KenraH. Posuii
CyKpOTHM ax/l0K cox,acnfa y3mHUHI Ba 6apya tarinacypiapHuHr
ycTo3n feb x,ucobnangn. Posnii paunoHan (akiuvi) refoHU3M Ta-
pagopn 6ynmb, AyHE HO3-HebMaT/apuiaH akira MyBoMK Ba
MeBbEpP 6unaH naszsaTnaHULLIHK EKNanaw.

YpTa acp MaHb6anapuaa Po3nii AMHHUHT aiipuM aKuga Ba TaMo-
nnnnapura canbuin myHocabaTtaa OynraHu x,amga nairambéapsivk
Xakuga akugara 3ug oynraH acap é3raHuy TabkugnaHagu. J1ekuH
YHUHI Tabumnin-nnmmin Mmepocun Ba hancadmini Kapainapy AKvH Ba
YpTta Lapk xanknapy mabHaBuii Mepocrja MyxXum axaMusaTra ara
6ynraH. PO3WAHWHT UAMUIA MEPOCUHN GUPUHYN MapTa ypraHraH
onum A6y PaiixoH BepyHuiignp. BepyHuii PO3UIAHWHE Tap)KumMau
X01, AyHEKapalun Ba acapiiapuHn TagKUK aTnb, «Pexpuct KyTy6
Myxamman nbH 3akapué ap-Po3unii» («Myxammag nbH 3akapué
ap-Po3nii KNTOBNAPUHUHE pyiixaTu») acapuHun é3raH. PO3VAHUHT
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acocumin acapnapu ypTta acpnapgaék Mapbuii EBponaga malLx,yp
bynraH, 6ab3nnapy NOTUH Ba 6ouiKa EBpona Tunnapura TapXxu-
Ma KWINHWG, KeHr ypraHunraH. KelvHrn gaBp OIMMNAPUHUHT,
XyMnagaH, y36eKUCTOHINK ONMMNaPHUHE TagKMKoTnapuaa Posuia
acapnapuHUHI UMW XamoaTyWIMKKa Mabiym OynimaraH Kysés-
Ma Hycxaslapy Ba yNapHUHT TapXXumanapy aHUKIaHMOK/a, aipnm
acapnapy Hawp 3TUIMOKJA.

XX acpHUHr 70-Annnapura Kenmbé CUHEPreTuK MyHanuLl Kec-
KVH puBOXIaHa 6oLnaan. YHUHI (hoKycuaa xap KaHaai Mypakkao
TU3NUM Y3-Y3VHU LUAK/ITAHTUPYBUM XKapaéHaup fennnagn, SbHU
yHAarn 3BonouMa TapTubeusnMkaaH TapTubra. cuMmmeTpusifaH
ycn6 6opyBUM Mypakkabsimkka 6opagn perivnagn. CuHepreTuka
CY3VHWHT Y31 3ca FOHOH TU/IMAA «XaMayCT/INK, XXamoa 0406u» 1e6
npoganaHagn say OMpUHUYM MapTa XakeH TOMOHWAAH KUPUTWI-
raH. daHpga cuHepreTnka nyHaamwmn Nnbsa MPpUroXXMHHUHT MyBO-
3aHaTCM3 TePMOANHaAMMKA TafKUKOTNapy Byinya KeCKUH PUBOX-
naHaw.

YHUHT (pUKprya, MyBO3aHaTCU3 OYMK TU3MMIApAa, SbHU Xao-
TUK XapaKaTAaaH y3-y3ugaH TapTubnu cTpyKTypa naigo 6ynagn
neb kypcatunagn. KOMHOTHUHI pUBOX/IaHMLL MacananapyHu Koc-
MOJI0r 1S (haHn TafKUK Knnagn. Xo3nmpru KOCMoJI0rMsi KOMHOT 3BO-
JIOLUMACUHUHT PUBOXIAHULL 3XTUMOIIMK MOJeNUra Kypa KOMHOT
WML UHAAALMOH Ha3apUACUHN KypcaTau, YHra Kypa, 3BoJto-
UMS CMHEPTreTUK Y3-y3MHN BGollKapaguraH XapaéH geb Kypunagw.

Kumé xam TabmatiyHocnInkKka ong ad 6ynmnb, y MaTepusHUHT
KUMEBUI y3rapuLunHy ypraHagn. LLUYHUHraeK, KUME MaTepUsTHUHT
KUMEBWUIA y3rapuLlnapuHn KysataguraH TabmaTHUHI (OM3MK Xapa-
éHnapu bunaH xam wyrynnaHagum. By ysrapuwnap Ba marepusi-
IUH" y3rapuwiy y3apo KUMEBWIA XapaéHnap octuga 6ynmb yragu.

Typnu fapaxkagaru sappadanap UKKu Typra 6ynnmHagn: Mosneky-
na ocTugarv fapaxa a Monekynap gapaxa. Monekyna octuaaru
Japaxa MakpoMoseKynanv noavmMepnap Mosekynsp KoMmnaekcia-
PUHWHI KONJI0UA XOCKUA Bynnwngmp.
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MHY acpfa KUMEHMHI aXX40oAM a/IKUME BY)XXyara Kengun. Hoéb
oynmaraH meTannapHn HOE6 MeTasnapra aiiaHNaHTUPULL YHUHT
Basuacuy sgu.

YiiroHnw pgaspuaaH 6oiunab 6apya KUMEBWIA TagKMKOTNapaaH
KEHI Kynamfa amanunii makcagnap (MeTTailyprus, LWMWacos/mk,
Kepamuka, 6yéknap oML Ba KoKaso)da oinganaHuna 6oiaHan.

N ‘&b MUXAUNNBACUTBEBNY NOMOHOCOB (1714-
1765) - dm3uMk-aTOoMUYM, NCCULNNK Ha3apusacura xamaa -

a 6yTyH pyc paHura xyga: canmounu xucca LywniraH
onuMm. M. B. JIOMOHOCOB 6Mp BaKTHUHI y3nga onTuka”

"'TOor Mwn,KNMMé, kepammka Ba cManbT, pancaga, pusm-
Ka Ba-hunonorusa aHnapu; 6unaH wyrynnaHrad da™t!,
ap6o6u 6ynraHn AT

XVII aCpHUHI UKKUHYM SpMuaa UHIU3 KUMErapy Ba manru
PobepT Boifib UK 60p KUMEBWI 3M1e.MeUT TYLUYHYACUHUHT W/-
MU TabpuuHn nnmuin 6epan. XVIIL aCpHUHT MKKUHYM SpMyga
M. B. JZlomoHocoB Ba A. J1. Jlayasbe 6up-6upunra 6ornnk oynmaraH
X0na KUMEBWNIA peakuusinapiarn Mogaanap orupanruHUHE cakna-
HULL KOHYHWHW LUAKNNaHTUPNG, KUMEHUHI XaKUKWA (haHra aiina-
HULIWHW TabMUHNAAWIap.

Takpopnatl y4yyH casonnap

1. A6y Ann nbH CMHOHMHT Kaiicu acapnapvHn 6unacms?

2. MeTajmsunka kaHfain Hazapuns?

3. ApacTty Ba ®opobuii hancaduini KapaliapuHUHI apKn?

4. [eMOKpUT Ba 3ANuKyp hancaanapuHUHT UNMNap TaCHUMPU Xaku-
farv dapk HumanapgaH néopar?
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TABUIA-UITMUIA BA TYMAHUTAP MAOAHVAT

Bapkamon 6yIMHTTUM yTra nuaT Ku:wbé on-
ravm ofjam LM XXUCMOHUIA, LM PLL WA, LM UK T Y-
MOWii canoMaTaurMycTuraa j allypriuT 103uMm.

. KAPMMOB

Pe>ka:

1 MafaHUATHUHT TabuniA-UAMNA Caox,usaTu.

2. M'ymaHuTap thaHNapHVHE Typaapm X,amaa ynapHUHT y3ura Xocamru.

3. MagaHUATHUHT Tabunin-namuii yaura Xocamru Ba y3apo anokagop-
ru.

4. XKamuaT mabHaBWUlii MafaHuATU Tapkubuga GaHHWHT y3ura xoc-
nnru.

MaB3yHUHT Mayucagn: Tabunii-unMnii Ba rymaHuTap MagaHusIT aco-
cnapuv, TapMOK/Iapy X,ama MeTof/1lapy Xakuaa MabiymoT GepuLl.

MaB3yHUWHT Basuanapw:

- MafaHUATHUHT WXTUMOWI axaMuUsATU, MaKcaguHu EpUTULL;

- TyMaHuTap haHNapHUHT TabnaTLyHOCINK 6UIaH acociapuHn Kyp-
catuw; A

- (haHapHMHT y3apo afioKanapvHu acocnaty;

- MafaHUATHUHT TabMUN-MNMUIA MeToANapUHUHT 6enrunaw Ba X-K.

TasH4 nbopa Ba aTamanap: cenekumounep, yp-ogail. ambana, Mof-
AW MabnaBuaT, couuan MafaHusT, axyol, Xyuyk, madkypa, MeMHaT
Lyponu, 6uoccepa, runoTesa, Tamoiun, Tabuuii Ba MK TUMOUA UNM-
nap, puésnéT, agnanekTuka Ba \-K

MajgaHUATHUHT Tabumn-uaMmnin Ba rymaHuTap Typnapwu
Xxamfa yNapHUWHT y3ura Xoc/auru Ba ys3apo anokagopnuru. Ma-
JAaUNAT TyLLUYHYacU KeHr mabHora ara 6ynné, y yCUMANKNapHUHL
ceneKuMoHepnap TOMOHUAAH ApaTtwuiraH TypnapuHU; UHCOHHUHT
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YXXUCMOHWIA, ax/IOKUi Ba akvin (hasunatiapuHy LakIaHTMpyLL
XapaéHnapuHu; XaaknapHWHr ypd-ofatnapy, aHbaHaiapW, 3b-
TUKOA/1apu Ba TYPMYyLU Tap3vHWU; MHCOHUAT TOMOHUAAH TapuxXuii
TapakknéT gaBomMuja ApatuaraH Ba asnogiap \aétu gasomuja
MyHTa3aMm paBuLLfa KauiTa BYXXyAra KentvpunaguraH TypmyLu-
HUHI afioxuga TYPUHW; KUwmnnap xaétuii gaonuatmngaru mxoouia
axaMusTra MoJIMK Kagpuatiap TU3MMuK Ba 6oLuKa Xygaa Kynnab \o-
AucanapHn y3 numura onagu.

MafaHuaT TyLWYyHYacMHU MW30XJALLUHWHT ycynnapugaH oupu
YHU BOCUTaNap WUrMHAUCK feb TaflKuH aTuwanp. Xyaam wy
Xux,atgaH onmb kapanagurad 6ynca, yHra Kynugaruya tabpud
GepuLl MYMKWH; MafaHUAT MHCOHUI (DaonnAaT BOoCUTaNapyu Max-
Myun 6ynu6, Wy Tyannm nHANBUA, rypyX,, UHCOHUATHUHI aos-
nmrn Tabuat xamja ynapHUHT y3apo asiokagop/ivrn Hermsuga pe-
XanawTtnpunagn, amaara owvpunagm Ba Tesnawtupunagu. by
BOCUTa1ap MHCOHMIAPHUHT Y3M1apy TOMOHUAAH spaTuiagn, MyHTa-
3aM paByLLga TaKOMUNaWTUpnG opmnaam Ba MagaHUATHUHT Y4
coX,acu; MOAAWNM, MXXTUMOMIA Ba MabHaBWIA TypuaaH TalIKWA To-
naaw.

Mopaauii Vbkrvowia
MafaHVsT MaJaHUST

MabHaBwiA
MafiaHUAT

Mopanin MmafaHnaT fednnraHia, MHCOH Ba XaMUAT TYpMyLUN-
HUHI albEBUI-3HepreTMK BOCUTasIapn Hasapfa TyTtunagn. Y ys3
naura Kymmparu paHr-6apaHr oMunIapHU onagn: MeKHaT Kypos-
napu, ¢aon Ba HotaoN TeXHUKA, UHANBWUL Ba axX,0[IMHUHT XXWUCMO-
HUIA («BafaHunra ong») MagaHUsATU, MHCOH Ba XXaMUATHUHI dapo-
BOH/ININ Ba K-K.
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VD>KTuUMonii MmagaHuAT - MHCOHHUHT VMOKTUMOWA WXTUCO-
cnawraH aonuaTu Typnapu gompacugarv XynkK Kovganapu Tu-
MNP, Y Y3 nuura KyhiugarunapHu onagu: (aosMATHUHT UX-
TUcOCNawraH, XyKyKnin, AUHWIA, OyHEBUIA, ax/IOKUIA, 3KO/IOTMK Ba
6ollKa Typnapwu.

MabHaBuii MafaHNAT - WHCOHMAT MafaHWA OTYKNapHUHI
amMoLMoHaN-npogaBuii XonaTuHN xampga ynapHu 6esocuta udoga-
naw waknnapu (benrnnapu)Hn Hasapga Tytagn. MabHaBuin Maja-
HUATHVHI acocuii Typnapura axiok, XyKyK, AyHékapatl, Magkypa,
caHbaT, (haH Ba GoLLKanap Kupaau.

®daH npegmeTn Tapkmbuga tTabmat Tyrpucugaru unumnap tu-
3¥MMU TabuaTLwyHOCIUK cuaTuga, UHANBWL, TYpPyX. AaBnaT, WH-
COHUAT XaéTU YUYyH WX06WIA TapadgaH axamuatnm bynraH Kag-
puaTnap Tyrpycugarm bunumniap TM3MMKM aca rymaHuTap aHnap
cugaTnia aHUK paBLUaH axpainb unkagw.

Maskyp KynnaHmaga vwnarumnagurad Tabunii-uaMmuii magaHm-
AT TyLWYHYacu BOKE/MKHWHI, acocaH, Kyhiugarn ydy kariamura
3bTUOOPHM KapaTagu:

1) TabmaT Ba XaMUATHU ypraHuw Tydannm Kynra KApUTuIraH
NH(opMauUns - axbopoTHUHI TapuxaH Aurnnrad Kynamu;

2) GOP/MKHM y3naluTUPKULL YYYH Kynai 6ynraH Kucka MHdop-
Maums - ax60pOTHUHI XaXMu;

3) Tabuat Ba MXXTUMOUI KafpusaTnap Xxakvuja UHANBUAMAP. My-
Taxaccucnap TOMOHUAAH a.Ma/vii y3nawiTupuarad ounnMnapHnUHL
Ma3sMyHW.

TabuHM-nAMHIA

.MafaHusAT
X
TabwnaT Ba WKTUMOWIA
TabUAT B XaMMATHM BopMKHM y3nawTH KaapusTnap .yakuaa
ypraHui Taganam P Y . . ’
pvw yuyH K)'naii MHAVBMANAP, MyTa-

Ky/nra KUpUTuaraH
WHopMaLms - ax-
6OPOTHMHT TapuxaH
AnrmnaraH Kynamm

OynraH KuUcka MHGop-  xaccucniap TOMOHWUAaH
Mauus - ax6opoTHUHI  amasnunii y3nawTupwun-
XaK. MU raH OMNMMNapPHUHT
Ma3sMyHW
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TabuaTwyHOCNUK (aHNapy TOMOHWULAH TafKvK; 3TUnagurad
TabmaT coKanapu y3 MoxXusitura Kypa butmac-TyraHmacaup. Y y3
nynra MMKpo, Makpo Ba MeraosiaM 06beKTNapuHN Kampab onagu.
BYHUHI MabHOCK LUYKW, TabmaTLwyHOCIMK Ep Ba KOMHOTHWUHT HO-
OpraHvK Ba opraHvk TabvaTnHun Tagkuk atagu. HoopraHuk tabuar
Xakungaru aHnapra gpusmka, Kumeé, pusankasuini KUME Ba ynapHUHT
Kynnab coxanapun kupagu. bronornk paHnapHUHr MaXxmym tabum-
aTHUHT Xy)alpanaprada OynraH gapaxacugaH TopTub 6uocde-
parada ypraHagn. EpHuHr caiiépa cudatngarn xoccanapuHn reo-
norvs Ba 6owka haHnap TagkKukK atagn. KouHOT - acTpoHOMUSA,
acTpohmsnka, arpoKUMEHNHT B 06beKTU. MaTemMaTuKa MUK-
JOPUIA KOHYHUATNAP HamMoéH bynaguraH Tabmat 60pavru coxana-
pYHW TafKUK Kunagn. MatemMaTuK MeTOoA/1ap >XaMUAT Xakugaru
thaHnapra xam gaaun Kupub 6opmokaa.

MyMaHUTap MafaHUSAT ax0KLWYHOCINK, AUHLIYHOC/IUK, XYKYK-
LYHOCNUK, caHbaTwyHoCcNuK, (ancada, afabuETWYHOCUK, rMe-
farormka Ba 6owka (haHnapra cysiHagu. K'ymaHuTtap gaHiapHUHT
KaapusaTaapu TU3MMUra MHCOHMapBap/IvK, 33ryINK, Xakukar, ry-
3a//IMK, MyKaMMa/l/IK, 3PKUHNK Ba O0LIKa vaeanniap Kupagw.

AliHN BakTAa, TabKuanawl Kepakku, Tabumii-uiaMnia Ba rymaHum-
Tap MajaHuAT ypTacuia y3apo y3BU a/loKafop/iMK MaBxys. By
aca KyWhmgarnnapja Kysra talinaHagu;

- Xap UKKasia MajaHuAT XxaM AroHa acocra ara. by Hapca MHCOH-
HUHT 3XTUéXapy Ba MaHhaaTnapuga ngoganaHagm, SbHU MHCOH
Y3-Y3VHU cakall Ba TAKOMUINALWTUPULLHUHT 3HT Kyfai LwapouT-
NapuHKN ApaTau;

- Ky/ira KUpUTuaraH 1TyK/1apHu y3apo 6axam Kypagu;

- y3apo 6upranvkga Tapuxuii-magaHuin xapaéHHU MyBOPUK-
nawTtupagm;

- MHCOH YYYH 3HI acocuii KagpuaT cudatuaa HaMoéH bynaau:
TabnaT Ba XaMUATHUHT OUPAUTMHW utogananu.

YKamunat mabHaBuiA MafaHuUATU Tapkubmga aH anoxmga ypuH
T} Tagn. Tabuuiikn, aHfaH Tawkapu 0y TU3MM caHbaT, ax/ok,
AVH, XYKYK, MaKypa, AyHEKapall Ba O0LLIKa/lapHU XaMm y3 nuura
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onaan. MabHaBUin »MaJaHUATHUHI 60LLIKA LLIAK//1apu cuHrapu daH
TapakkKnETM xam TapuxaH y3 6owumgaH 6up Katop 60CKuYnapHu
KeuvpraH. YMyMmaH, aHHUHT r03ara Kevwn xakuga Typanya Ka-
paliap MaBXyq. YnapgaH 6ab3viapuHn Kypuo YnMKaivk.

- OMpWHUM Kapaw: aonuMAaT Takpubacu cudaTmaga 6yHaaH
2 MNH NN ONAWH - TOLL AaBpuaa MHCOH aMasivii XuxaTaaH axa-
MUATAN BynraH 6unnuMIapHn Kynra KMpuUtradH eBa 6up-éupura et-
KasraH nanTga aH LaKInaHraH;

- VKKMHYM Kapawl, MUgOosornkK AyHékapawjaH ¢apk Kuamb
thaH 6GUIMMHUHI ncboTNoBUM Typu cudgatTmga 3. 0. V acpga FOHo-
HUCTOHJA to3ara Ke/raH;

- YUMHUM Kapall; Taxpubacuaarn tokcak axaMUSATUHN TyLLyHa
0N HaTwkacuga (MacanaH, MHIAM3 auH ap6obnapu P. Mpocce-
TecT, P. BakoH mxoanga) CyHrrn ypra acp MagaHuaTi rynnad-swl-
HaraH jaBpga (haH naiigo 6ynagw;

- TypTuHUM Kapaw; aH XY1-XYT1 acpnapga tosara Kesngw.
ByHra . Kennep, X. ltolireHc, I. Fanvnei, . HbloTOH acapna-
PUHUHT Naiigo 6ynuwn TypTky 6ynaun. KeHr TapkasiraH 6y HykTau
Hasap abTUPOM aTagUKK, (haHHUHT acocuin 6enrmnapn 06beKTHUHT
MaTeMaTUK MOZeNNapuHN ApaTuLL, 3KCNePUMEHTaT 60CKUUYHUHT
AMNUPUK HaTKanapu, U3NK Ba MaTeMaTUK TUNNAPHUHT (OUKPUIA
ymymaawiMacu xucobnaHagn. PaHHUHE VDKTUMOUIA  MYXUTUHU
Aapatvwl 6unaH 6ornmMk éynrad JIOHAOH KUpOn XamuaTu, Mapux
daHnap akafeMUSACUHUHI TalKW TONUWN XYA4M Wy faBpra Te-
rAWANgmp.

- GelwMHYM Kapall okopugarunapgaH apk Kunmo, haHHUHT
to3ara KenuwmHu X1X acpHUHI 6UMpUHYK Yopary 6unaH 6ornai-
an, 6y paBpga WIMMA TagKMKOT 6WnaH Onvi Tab/IMMHU MYBO-
(MKnawTUpuLW to3ara Kenagu. by pgaep daHvHM apaTyBuwiap
B. M'ym60nba Ba FO. JTInbux kabm Hemmnc TabraTLlyHOC1apu XMcoob-
naHagm.

X,03Mprn 3amoH (haHn TapKUOWIA XuxaThaH rostaa Mypakkaé.
MpeaMETUHWHI AroHaNNMM HyKTan HasapugaH 6apya uamuii coxa-
nap TabuaTLyHOC/INK. VKTUMOWIA, TEXHUKAaBWUIA, rymaHUTap, aH-
TPOMosiorMK haHnap Maxmyu cudgatmaa HamoéH Gynmokaa.
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Tabuatwy- >Kamusarwy- TexHukaBuin  N'ymaHuTap | AHTponoso-
HOCINK HOCNNK thaHnap thaHnap | ruk dhaHnap

TabuaTLWyHOCNMK (haHNapy 00bEeKTU TabuaTHU TalLKWA 3Ta-
auraH eunumnap Ba aonvaTnap TuMMnaup. TabuaTwyHOCIK
TabmaT Kakmaarn haH; SxaMT Tap3ga oNnMHraH Tabmmin haHNapHUHL
Ma>KMyM; MHCOHHWHI Gunuw coxanapuaaH oupwn. TabuaTLiuyHoc-
JIMK CaHoaT Ba KULLMOK X,YXKaUTMK TeXHUKacKu, TMOOUETHUHT Tabu-
Wi acocun; TabmaTHM hancadnini TYLUYHTUPULLHUHE TabUnii-nnmmin
norgesopuamp.

TabmaTWyHOCIMKHUHI MaB3ycu - Tabuartga o3 6epnb Typagu-
raH Hapca-xogucaniapHUHI Typanya KypuHULIapu Ba YyNapHUHI
KapakaTtnapvigaH, Y/IapHUHT a/iokasiapy Ba KOHYHWSAT/IapuiaH,
OGOP/IMKHUHI acocuii LWaKnnapugaH noopar. Y3 masmyHu Ba Tabu-
aT KofucanapviHi ypraHuLl yCcynu XuxaTugaH TabuaTtilyHOC/INK
AMMNMPUK Ba Hazapuin TabmaTLyHOC/IMKKA, Y3 OObEKTUHUHI Xa-
paKTepy XuxaTngaH aca XXOHCU3 TabMaTHUHI Xapakar Luak/iiapn
(MexaHUKaBWii, (M3NKaBUA, KUMEBMIA Ba OOLLIKasIap)HN Y3 MaB3yun
Knnné oniraH aHopraHMK TabmaTLlyHOC/IMKKa Ba XaéT xoamcanapu
MaB3ymnaaH mbopat 6ynraH opraHvMK TabuaTLIyHOC/IMKKa 0yNuHN-
LW MYMKVH.

XKaMnATLWYHOCNKK - XaMUAT Xakugarn aHnap TmaMMmanp.
KuwnnapHuHr tabuat Ba 6up-6vpy 6unaH MOLAWIA. 3HEPreTuK,
MHQopMmaLLioH Ba 60LLKA Y3apo TabCuUp/apy »apaéHuia saHru pe-
VK - XaMUAT to3ara Kenagn. Y unmuii bunimil obbekTura am-
NnaHagn, XXaMUSATHUHT y3Ura X0C KOHYHMapuHU MyalsiH fapaxaga
TapTubra convil 3apypusaTn Tyrmnagu. AKC xonga. UHAMBUANap-
HUHT TYpAn MyHanmwigarn aonivrn Kam camapa 6epuiln, Xxarto
Xajiokatra xam onm6é 6opuin MyMKUH. VDKTUMOWI thaHniap fou-
pacuga KULWWIaPHUHT Makpo Ba MUKpo6upialuMmanapu, Kuwmnap
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OGP/ KOHYHIapy Ba XycycuaTnapu ypraHunagn (Coumonorus,
Jemorpadns, sTHorpadgums, Tapux Ba 6.).

TexHUKaBuin haHnap MHAMBUANAP Ba, yMyMaH, WHCOHUSATHUHI
\aétunii haonusatu T\gm cox,anapmga KynnaHunaguraH mypakkao
TEXHUKaBUIA KYPUIMaIaPHUHI ApaTUIMLLN Ba ULLIATUANLLN KO-
HYHUATNIApPU Ba y3ura XocC XyCyCUATNapuHW ypraHagu. TexHuKa
0NamMun rosiTAa MybXU3aKop. Y Y3 KOHYHMapura ara, TeXHUKaBuii
paBHaKKa 3pULLIMOK YUYH Y/lapHU UXTUCOC/IUK HyKTau HasapugaH
ypraHuw 3apyp.

F'ymaHnTap (paHniap >amuaT KagpuAaTIapyuHA NpegmMeT cuda-
Tuda ypraHagurad bunuvnap tmmmuamp. by Kagpuatnapra Kymu-
jarvnap Laxnjopavp: WXKTUMOUI mieannap, Makcagnap, Mebép-
nap Ba TahakKyp Kovjanapu. My/sioKOT Ba XYJK Ba X-K. 'ymaHuTap
thaHNap coxacn HUX0ATAA paHr-6apaHr. Y y3 nuura dancada, AnUH-
LUYHOC/IMK, axNIOKLYHOC/INK, 3CTETUKA, XYKYKLUYHOC/IMK Ba 60LL-
Ka (haHNapHU onagu.

AHTPONONOTNK haHNap WUHCOH, YHUHT Tabunin Ba VMXKTUMOWIA
(hasnnatnapu Gupnurn Ba TagoByTNaApU XakKugarn aHnap max-
MyunaaH noopat. XXUCMOHMIA aHTponoaorus, gancaduini aHTpono-
norvs, nejarornka, MafaHuii aHTponosnorus, TM6oMET, KpUMnHa-
norvsa Ba bowlKanap LWyHra Kipagu.

FOKopuga Tura onMHraH aHNapHUHE y3apo asiokacu Ba Tab-
CUPW acneKTNapuHN axkpaTnd KypcaTuwl MyxXum. Ynap Typauvya
acocnapra cysiHM6 GenrumnaHuInN My.MKUH. BupuHumnpaH, 6enru-
NaHraH ycynum (Metoan) Oyimya, YyHOHYM, Ky3aTull MeToam 6ap-
Yya (paHnapra xoc. VIKKMHUMgaH, 06BEKTHUHI MOXMUSATUra K«puo
6opul Typu Oyinnya GUNNLIHMHT SMAUPUK Ba Ha3apwuii gapaxacu
xap 6up haH coxacuga Typauda Mukécga bepunagn. Y4mHuUngaH,
y3ap0 TabCUPHU YMYMWIA acocnalifa aHTpon XonaT - WHCOHWIA-
VK. BuHobGapwuH, 6apya haHnapHUHI asloKanapuaa MHCOH acocuii
Xasika xmcobnaHagn. BYHUHI MabHOCK LLUYKW, WHCOH:

- 6unmw >xapaéHUHU 6eBocUTa amasira oLwMpagn, YHU MyansiH
MaKaj, capu nyHanTupagu, JacTypuHu 6enrnnaman, y3uHUHI 6u-
ninl coxacmaaru aoIMIrMHN HasopaT Kunagw;
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- Y3 IXTUEXTAPUHN KOHAMPULL YUYH (haH HaTwxXanapugaH om-
fanaHagu;

- WIMWIA PaoIMATUHU MyHTa3am TakoMuanawTnpmé 6opaau;

- (haH, ngeannap MabHOCUHW Genrunaign, TapakKneT NcTukbo-
NIMHW Gallopat Kunagu.

dan 3TnKacu. PaHHUHI MabHaBWiA .MafaHUATUHUHT aBKynoT-
Ja MY>XM3aKop TyLLUyH4Yacu cugatmaarm acocuii Mebepapy UiMui
(hAONNATHUHT ax/IOKUIA HErnsnapuHn ypraHaguraH aH aTmkacu-
[a y3 akCcuHu Tonagu. PaHHWHI acocuin axiokuii Mebép (Hopma)
napv gelinnraHfa XxakmkaTH1 axtapull Ba Ky/ia6-KyBsaTnawgaru
6erapasnuk, haHHM AHIM HaTuXanap 6unaH 6OMNTULLIFA UHTUNLLL
NNrapv cypuiraH WaMni rosiiapHu BYDKAOHaH acocsall, MmyaMMo-
NapHMU MyxoKama KWuL Ba WIMUIA TaHKWUA coXacufa OYUKIIMK,
WIMUIA UXKOA, SPKUHANTU, ONTMMHUHT VDKTUMOWIA MacbyUSITU Kabun
TamMonInap MaXmymn TyLLIYHUNAAN.

TakpopnallyyyH casonnap

1. Tabuatga t03 6epmb TypagmraH Hapca-xo4ucanapHUHE KyPUHWLL-
napu 60pAMKHUHE acocuii Kalicy LwaknnapugaH néopat?

2. TabuaTwyHocnukK haHnapy TagKMK 3TunaguraH Kaicm Tabuart
co.YanapuHn Kampab onagun?

3. ¥YMyMmaH, (haHHUHT t03ara Kenuwiv Xakmja KaHan kapaiunap Mas-
Xya?

4. Tow gaBpuga NHCOH aManii XXnxaThaH axaMusaTiav bynraH 6unmm-
NapHW KaHgan waknnaHTupraH?
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TABVATHV BUSIULLHWUHT TABUNIA-UAMWIA YCYNNAPY
BA TY3NNULLUN

TabuaTHMypraHuw nadawaT gomngall, Ha
(hak,aT WHCOH FypypnaHagu, pyy;aH 03yH;a ona-
AW, 3HI acocuncK aca, TabuaT rysanaup.

ANPE MNMYAHKAPE

Pe>ka:

1 Tabuat UAMUHUHT 3aMOHaBUI KOHLEMLUACK.

2. TabmaTH¥ GUNNLL LWaKN Ba ycynnapu.

3. inmnin Ba acocnaHraH 6ornaHuwnap.

4. Tabumnii-unmMmii GUINLLIHM YAroTYBYM CTUMYIaPp.

MwuB3ywwr mal<fiaqu: mykamman TywyH4YanapHu EputuLl, Tabumii-
WIMWIA yPraHLWHWHE WAk Ba yCcynnapu X,akuga Mab/yMoT 6epuLu.

MaB3yHUWHT Basuanapw:

- Tabuunii-nnmnii BUANLWIHKHE haHnap 6unaH 6orAMKIUIM axammnsaTu-
HU épuTnL;

- (haHNapHWHI CUHEPreTMK NapagurmanapuHin KypcaTuLL;

- HObaHaBWI 3Heprus MaHbanapugaH (Kyéw, Lwamos, reotepMal
3Heprua MaHb6anapvgaH) goiiganaHv xucobmaaH Tabunii sHeprus pe-
CypCNapuHn Texalrl;

- TabwaT pecypcnapfaH OKu/oHa hoifanaHvLl anoKanapyvHu acoc-
naw;

- XO3UPrx 3aMOH (PU3NKACK KOHYHNapU XyCcycuaTnapuHn enrunar;

TasH4y nbopa Ba aTawwuap: HboIOTOH Ba 3BONOLMOH Napagurma,
ta3o Ba BauT, CUMMETPUS XycycusaTyapu, KOPMNyCKynsip Ba KOWTTLUY-
an aMbanaHanap, TUPWK Ba yAnK TabuaT, 6uoctepa, GuocdepagaH
Hoocdhepara yTWll, UAMWIA GuUnML. OpuveHTauWs, AMLLIEKT UK >KapaéH,
CTPYKTYpa, MOKTUMOUIA .Mafj@aHuaT, runoTesa, Tamoiun, ananekTuka
Teneckon, paanoTeneckon, aToM A4pocu, PEHTTEHOCTPYKTYP aHanu3,
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CUHTE3, nieayvallTupLla. ymy.lwawrTupund. abcTpakT, KOUK-
peT, .lorvK, WXTUPO aHanornap, .MOAeMNaW TUPULL UHAYKLMSA, UKOANN
(hvKkpnaw. vHTyuums, r/cboTnaw, akcuo.Ma CMHXpOo(as3oTpoH Ba ya.

TabunaTLwyHOC/IMKHUHI 3aMOHaBUIi KOHUenuuacu 6usHu ypab
O/iraH fyHéaa KedaguraH >xapaéHniap, TabuMaTHUHT QyHAaMeHTa
KOHYHNapwW, onam, TUPUK MaBXXy[AOTHUHI nango Oynvul KoHuen-
umanapu, mMogaacu, gyHénarun Kogucanap apaéHnapuHn TyLUyH-
TUpULLAA YHMUBEPCAT 3BOJIKOLMOH CUHEPreTUK napagurma ounaH
Koguca Ba >kapaéHnapHu TYLWYHTUMpULWIAA y3-y3uaaH nango oy-
MW, ynap opacuia y3BuiA GornaHuULWHW yprataguraH haH sKaH-
UMY Kakuga TylyH4yara ara 6ynank. QHAN YHUHT acocuii Basuda-
cn HblOTOH Ba 3BOMOLMOH NMapagurma, aso Ba BakT, CUMMETPUS
XyCcycuaTaapu, TabuaTHUHI Gunnga KoprycKynsap Ba KOHTUHya
aHbaHaHanap, Tabmataa TapTMb Ba TapTUOCU3NMKNAP, TUPUK Ba
YNVK TabmaTHM y3-y3naaH nanao oynviumn, 6uocepaHnHr Yngam-
amnury, TabmataaH OKuoHa doiganaHuil, 6uoctepagaH HOO-
cthepara yTull Kaby MyamMmonapHuW Tanabanap OHrura CUHAMpULL
6vnaH eTyK WHCOHHM Kamosira eTKasull acocuin Basudgacu 6ynimb
XucobnaHaan.

Nnmuin 6unuw ge6, MHCOH OHIMHUHI (haon mMakcagra iyHan-
TUPUAraH XaKNKNn ndogacun aecak, xato Kuamaimms. nvmmin 6u-
AW aTpod MyXUTHW TYrpy aHriall Ba nyHanTUpUAraH makcagiap
YUYH Tyrpu opyeHTauusa onuwira épgam bepaau.

NMn.mumin 6unmil mypakkab auaneKTukK >XapaéH 6ynmb, WHCOH
OHIMHUWHI Hapcanap CTPYKTYpPacuHW aHrniab, ynapHUHI 6up-6upu
6unaH KOHYHWIA 60rMaHULLIMHL aHUKNaRan.

YTraH acpnapfga amasira owmpuiraH NxXTuponap LyHWU Kypca-
TaguKu, UAMUA BUIMMHUHE Yerapacy MyK, Mup3o A6ayKoAnp
Beown, A. SHWTeNH, . MeHaeneeBnap xap Xun gaspnapga aHru-
AHIN FOs/IapHN MaiioHra mjawaguiap Ba 6y Hasapusinap WHCOH-
NapHUHr Tabuatra 6ynraH MabHaBWA Ba W/IMUIA MYHOCA6aTUMHW
y3rapTupau.

XX aCPHVHI 3HI MyXUM HOTYKIapugaH oupu xyxanpa, aroHa
3M1IEKTPOMarHMT MaifoH Hasapuscy, MeHpeneeB [aBpuil cucTe-
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Macu. afieMeHTap 3appadanap, KOMMbTep TEXHUKACUHUHI Kallg
aTuAMWIn 6ynmb .xucobnaHaaw.

Arap ogamnap, XakukaTaH xam, Tabuatgaru >kapaéHniap mar-
3UHN O MYMKWH 3Mac Ae6 xucobnacanap, XaTo Kwunagunap.
Bunuw xxapaéHn oMMUiA paBuLLIda PUBOXKIaHaan. Xap 6up ounn-
raH AHMMIMK fiHa Kynaab .MyamMMonapHU KenTupmé 4uvkapagu.
M. MnaHkK X1X acpHuHr 80-innnapuga npodgeccop JHonura xat
€310, Y3UHMHI-Hazapuii hrsnKa 6unaH LWyryaiaHuWnHn unnaup-
raHnaa: «Cus Hasapuin msmka 6unaH LwyrynnaHmaHr, 6y gadaa
AHTWINK KOJIMaZW XaMMa SHTUNKAAP OYnIan», - aeraH agn. bus
OVNaMM3KN KeMNHI Annnapga Hasapuin usnkaga KyngaH-Kyn
AHTUIMKNEAP KUVHAW.

Xo3upru naitaa haHNapHUHE 6up-6mpn 6unaH y3apo Tabeupmu
HaTuXacuia Ko.MMieKe aHnap BYXKyAra Ke/iMOKAa, haHIapHUHT
NHTerpaumsacy TesnawiMokga. Tabuuin haHnapfga kKarra WaMui
Ky4 OunaH WHCOHMap Kynain GynraH siHrM sHeprus maHb6anapuHu
ApaTvw yctuga vl oinmd 60puLLIHM TakKo30 KUIMOKAA Ba ApaTuil-
MOK/a.

TabmaTLWyHOCMKHUHT U3YUIZIUTA YHUHT 0/Fra PUBOX/IaHWULLIU-
Aa KaiTmac (Takpop/raHmainguraH) TacHudra onmb kenagu. X P
6up Tapmxuii 6ocKnyga UNMUIA GuNu yHAaMeHTal KaTeropums-
nap Ba TywyH4Yanap, MeToAnap, Tamonuinap, SbHU TahaKKypHU
TywyH4a 6unaH bupnawtMpagurad 6unul LakIIapyHUHE Mab-
Nym ArnHaMcngaH onganaHagn. MacanaH, KysaTuw aHTUK Ta-
(hakKyp ycnybu yuyyH GUIUM ONIULLIHWUHE acoCUin ycynmanp. AHMm
3aMOH (haHW 3KCNEepUMEHT Ba 044U, Kenrycupa TagKUKOTHUHT
aKpanmanguradH 6MpUHYM 3NeMEHTAAPUHN M3nalira nyHanTupun-
raH Taakkyp, aHaIMTUK éHfallyB 6oLKapyBura TasHagu.

3amMoHaBuIA (haH ypraHwnaétraH OOBLEKTApHW SAXUT Ba Kyn
TOXMOH/laMa Kampab o/mwira MHTUAUWKN 6unaH TascudnaHagn. by
TU3UMAN  EHAALLYBAUP.

TabuaTwyHOCINKHUHT OYTYH Tapuxuga uddepeHunaumnsa sa
WHTErpaUusHUHE MypaKKab AuaneKTUK 6UpUKMacuHM Konaanaw.
nmnii bunuwiHm guddepeHumanmsnall Kyn acp/vk Tapuxra ara.
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K,aogumru Tabuat cancadacmaarn «paHnapHUHT aHu» acTPOHO-
MU Ba MateMaTuka 6upuH4un aHnapgaHaup.

XYTM-X1X acga gudhdepeHupaumanall xapaéHn Kynpok ¢aosn-
nawgw. Meorpadms, reosiorus, NaneoHToorns, pusnka, bmonorus,
O6MpMyH4Ya BaKTAaH CyHI KUME, gun3nonorna Myctakmn gaHoyn-
an, TepMoAuHaMyKa Ba bowkanap haH cudatmga pacMuiinaluin.
LLyHaan kunmb. 6apya SHrv cox,anapHn y3nawtvpuil Ba 6uUan.MHu
UyKypaawTmpui aHHu auddepeHunaumanalira onmé Kenagw.

XIX acp (aHWHWHI PUBOXXIAHMLL TeHAEHUUSCU (haHNapHW
6up-bupnaaH axpaTnd nxTucocnaluTupuil 6ynan. bupok Tabmat-
LUYHOC/IMKHVHT PUBOXIAHULUN 6uniaH Typam Tabumii haHnapHUHP
UMKOHUATNAPW, YCY11apu Ba MeTOLNAPUHM XKab KUIULWIHW Tanab
KWIraH sHM Mypakkat uamuii Myammonap nango oyngu.

Onampa MaBxXy[ y3apo 6ornnk 6apya Koguca Ba >kapaéHnap
TabnaTLWyHOC/IMK PUBOXIAHULLMHUHT Mab/iyM OoCKM4YMga WH-
Terpaymsa TeHAEHUMACK YUYH LLAapouUT Apatan. TabuaTwyHOC/IMK
PUBOXNAHULLNMHUHT 6apya 6ocknynapuia Tabunin Ba TeXHUKaBUiA
&K1 amanuin e6 atanaguMrad haHnap LWyH4YanMK mMatemaTuka, -
3MKa Ba KUME 6uniaH 60rnmMK 6ynraHnuru cababnu ynapHu 6up-
OvpuaaH axpaTull KUAMH BynraH, aHa LWy X,0M1atja UHTerpaums
HamMo&H 6ynaan. facTnab TabmaTLyHOCANKHUHE SHIM TapMoK/a-
py NpegmMeTNNK Genrucura Kypa LiakniaHgu.

3amMoHaBMiA TabmaTLYHOCINK YUYYH NpeaMeT/IMK4aH MyamMo-
NIMK RyHanuuwura yTuill xocamp. byHga mabniym Mvpuk Hazapuia
KM aManuii Myammo uarapy cypunuium myHocabatm 6unaH 6u-
JNILLIHUHT SHIW cox,a/1apy Naigo bynagw.

LyHgan kunmnb, 6uodusmnka, 6MOKMME Ba 3/1EKTPOKMME Kabu
OMpUKKaH (haHnap BYXXyAra Kengu. YNapHUHE BYXXYAra Keviu
TabnaTLWyHOC/IMK U hepeHUMaLUACUHVHT SHIW LWaKniapuia aa-
BOM 3TAu, 6UPOK, Wy 6unaH Gupra. aBBas axxpasiraH aHnap nHre-
rpaumscy yyyH sHrm acoc 6ynaw.

Kynpok Te3 pyBoX/1aHraH SHru aHdnapgaH 6upu - pagmoactpo-
HOMUS. 3aMOHaBWiA, .MyKamMMasl TYH/IraH TefieCKonnap YekiaHraH
UMKOHUATTa ara. PaguoacTpoHoMuALa Ky3aTuULl pagno Ty/NKUHNa-
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pv épagammaa onné 6opunagn. XycycaH, paaMoTeneckon épgamm
OuaH KOMHOTHUHI 3HT KaTTa 06beKTu - ynyamu 2 X 10° épyrnnk
Annura TeHr 6ynraH ranaktMka aHWKIaHanM. Hasapuii-maHTUKWiA
KaTbUANK, MyKaMMa/I/IMK, HOKOPU MaTeMaTuKanawTupul Tabu-
WA haHNap 6/10FMHUHE MyX,MM XYyCYCUSATU XucobnaHagn. Tabwuat-
LUYHOC/IMKAA 3KCMEPUMEHTHUHT YANaHraH Ba Tabumnii usmk Tmnm
LIaKNNaHaW, CyHr ynap Hasapuii-amannii MMKOHUATIapu 6unad
UAMAIA MWNad YnKapuwl gapaxacuraya ycam, Xo3mpru BakTaa aca
MalUVHanap éKn AHrm KUpu6 KenaétraH TeXHOMIOrnanapaup. Ynap
MypaKkKab éku baxkapuviv MyMKWUH BynmaraH TagKMKOT BOCUTa-
napun 6unaH 6nJwiw o6beKTNapuga KynnaHunagu.

TabunaTLyHOC/IMKHUHT fiHA 6UTTa TYKIW XyCycUSTapuiaH
6upn KynruHa Tapknbuii taHnapn 6unaH y3sMHWUHI 06BLEKTUB Ba
MeTOLOMIONMK YerapasiapuHy arannawl, yiapHu yMyMuaMuia aa-
paxara unkapvwaup. AliHMKca, 60LIKapyB >XapaéHnapu Ba xap
KaHfain Tabnart TMaMMun (MHGopMaLMoH acnekTaarn TUpUK opra-
HM3MNapAaH 6owwnab)Hn ypraHagmraH gusmka, KnbepHeTuKa, aTo-
norvs (OKoOpu opraHu3mAIN xaliBoHap Ba YNapHUHT XamMKaMUSATU
Xakmaarn haH) Ba 3KOMNOrMsHM alnTnuG yTull 3apyp.

Kyn acpnuk Taxkpubanap ogamnapra tabuatHu WiMuii MeToa-
nap 6unaH ypraHuw MyMKWH feraH xysocara Kenumi UMKOHUHU
6epan. MeToa TyllyHYacK HOHOHYA métodos cy3maaH ONnHraH oy-
M6 Haszapuin Ba amavii y3nawTUPULLHUHT yCyiapy Ba onepawms-
napy ANTMHAWCUHU 6unanpaaw.

TaHnknn tannacyd, XVII acp onummn @®. B3KOH METOAHU KO-
poHrnga KeTaéTraH WMYNOBUYMHUHIE WynvHW EpuTaéTraH qoHap
6unaH Knécnagn. MeTtoLnapHu Maxcyc ypraHuw 6unaH wyrysn-
NnaHaguraH, Metogonornsa ae6 Homnaw Kabyn KuamHradH 6yTyH
6unMmnap coxacu maeXyf. MeTogoormAHUHE MyXuUM Basudacu
OV METOANAPUHUHT KeNnb YMKULLIKM, MOXWUATWU. camapagop-
mrn Ba 60wIKa TacHU(IapuHU ypraHuw xucobnaHagn. Unvuii
OV MeTOANIapPUHM WIMWIA TafKUKOT >KapaéHuaa KeHr Kysnna-
HULWWra Kapab 6ynuil Kabyn KunuHraH. bapua Hapcanapra Taan-
NYKAKW, YMYMWUIA UNMUIA Ba XyCyCuii unMuin Typnapra oynuHaawn.
Bapua Hapcanapra Taanayknam MeTofniap WUKKW Xun 6ynmnb, meTa-
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(OM3NK Ba AVANIEKTUK MeTognapamp. XI1X acpHuHr yptasiapuraya
XYKMPOH 6ynraH mMeTtau3nK .MeTOAHW ANaNeKTUK MEeTOA CUKNG
ynkapa 6oLunagu.

Tabuat pecypcnapgaH OKWIoOHa (horiganaHuil, 6uochepagdaH
Hooc(hepara yTuwl uwnapu. AroHa yMyMUHCOHWUIA NNafaHusAT capuy
ofjamMmnap VHTUAMOKAA. MHCOH Xyga Kyn 6MOKUMEBUIA. 6rnodnsu-
KaBuii Ba (DU3MONONMK XapaéHnap opKaam aTpod MyKUT 6unaH y3-
BUWIA 6ornaHraH. Epra, 4eXKoHUNInKKa 6ynraH 3.XTUEX reoMeTpusi-
HW, epHU TabpudiaLl, reorpa@usaHn, KypuinLl caHoaTu, MexaHnKa
(haHUHWN BY)XXyAra Kentupan. AMasiméT XakmkatHU OUInLWHK aco-
CUIN KpuTepusinapugaH ompuaup.

Bunum Tyrunmaign, Tyrpyu Kyiunrad maHsunga 6unmm ycum
MYMKWH. VIHCOHNap XakKUKWiA GUInL ycyinapuHn aHrnawa amMa-
NMETHUHT ponn KatTa. XycycaH:

- aMaIET UAMWUIA BUANLLHUHT MaHb6ananp;

- aMaIMET XaKUKaTHUHT KPUTEPUSICIA.

Tabnin-nnMmMin_ GUANLLIHA YIATOTYBYN CTUMYNNAPWN, STbHU YIA-
roTyBUM Te3naTkmunapu 6ynuuin Kepak skaH. Bup TomoHnama
aHVK RyHanTupwuaraH WaMuia U aipyum Xonnapga 6up Kapawga
Xe4 KaHgal fHrunuk bynmaraHgjam 6ynca-fa, KaTTa-KatTa UXTu-
ponapHUHr Kawig atunuwra cabab o6ynagn. OnamHU GUULLIHUHT
AHIM TabUni-unMuii metogonoruacu 6ynmb xmcobnaHagn. AMMo
X03Mpya KaH4Ya/IMK TePMOSIAPO peakUMACUHM BoLlKapuLl 3apyp
oynuwunra KapamacgaH, amanméTtga mcboTnawl uwnapy SKyHWUi
Xynocara 6opraHu yk- [emak, OyHUHT y4YyH aTpodinya nnmuii
N3NaHWLL ULLINapu TyrajafaHuwmn Kepak.

WHCOHHUHT TabuaTtHn Tabuuii-unmuin 6unuwl ycynnapuiaH
AiHA 6MPY CUMMETPUSA XYCYCUATUAMP.

XakKukKnin Tabumin-nnmmin- BUAN.M HapcanapHu, XoaucanapHu,
WHCOH OHIuaa Tyrpu ngoganaHnwngmp. Xakmkuii pean TyLlyHYa-
nap, Hasapvsnap ypHura é1roH mkpnap, KoHuenumsaap xam 6op.
By rosnap mykamman 6unmmra, Taxkpmbara ara 6ynmaraH xonnap-
Jla MHCOHNapaa, XaTTo XXaMusTaa xam pyi 6epaan. by xonatnapaa
npeaMeTHU Tyrpu udoganan 6mnnwl, 06LEKTUB Maz.MyHUra Tyrpu
KenagvmMu mykKMu, YyKyp yiinaHraH gukpnap 6ynmwm kepax.
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Xap KaHAai X,aKnkaT 06beKTUB ypraHuil Ba OUNULLIHUHT HaTW-
acu 6ynmb xmucobnaHagw.

MacanaH, [eii3eH6epr HoaHMKAMKNapW. Arap 6U3 3/1EKTPOH-
HUHI KOOPAWHATACKMHW aHUK OWcak, Te3/IMMMHU aHUK Gunmanmms
Ba aKcuHya.

XakukaT HUcomnin xam 6ynagn, MHCOH BUPoOp O6BLEKTHWU ypra-
HULWAA aHWK CTPYKTYypacuHu 6oka 6up obbekTra HucbaTaH yp-
raHaam. Hucomnin xakmkat 00beKTHU TY/UK EpUTUG Geponmaniaw.
AOBCONOT XaKMKaT feraHaa, oup Heda uKpnap TywyHunagn: o6u-
pUHYNaH, 06BEKT, 0/1aM EKM TUPUK OpraHu3M xakuga etapivya
TywyH4a xocun K. OOGBLEKTHU, MaTepuasl XXUCMHWU. TUPUK
OpraHn3MHM1, OflaMHN TYNNK abconoT 6unmnb bynaammm, sHrm 6u-
nMvnap gukpnap 6unaH Tynaupub 6opunaaw.

X031Mprn 3amoH (OM3NKACUMHUHI  KOHYHapW, Xycycusitnapu
(Tamoiinnnapw), ycynnapu aHuK Ba amasiMétaa xaTTo rymaHuTap
(haHNapaa xam arpum xonnapga HoaHNKIMKIap Maexyg. LUyHUHT
YUYYH (m3nKa (haHW KOHYHUATNApW, .XYyCYCUSTNapUHU YMYMUIA
«ANMUIA ycyn» feb Kapaw MyMKUH. nMuid ycynHn Kynugarmya
cxemaga Ty3ull MYMKUWH:

)
/., Mwuknopun cugat "\

T/ .
Ea Taxmusana

*]1a.5apus; 4; vvt-LiapH,-.

Tabunii 06bEKT XaKuga sMnMpuK .MabsiymoTnap.
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XMabyMKW. MUY TUnoTesa acocmja Hasapua Tysunagn. bus-
HW ypab onraH AyHEHW 6unuwl ycynnapwu éae/THUHT TynMkKmac
aKcmomaTuK Teopemacuanp. by Teopemana, acocaH, «\ap KaHgam
ENUK Kapama-KapLUNINKCM3 aKCMOMaTUK CUCTeMaza AOMMO LUYH-
Jan Tacauknap ydpab TypaguMku, 6yHM nocTynatnap. Koupanap
opKann ncbotnab Gynmangm».

MacanaH, TUWIHW YerapasiaHraHnM, SbHU X,ap KaH4ail TUIHUHT
MyKamMman nyratu \am arvipum udoganapra TywyH4a 6epa’onmvaii-
on. AYHEHWN OVUINLLIHUHT fHA MYXUM YycynnapugaH 6upu vpnaH-
AVANnK ¢usnk benn Teopemacuaup. by Teopema H. Bop 6unaH
A. DVHLWITENH opacupary TOPTULLYB HaTKacuga Kenmb YMKKaH.

H. Bop aintagn: «ATOM (PUIMKACUHWUHI KOHYHMapu - TabuataH
CTaTUCTUK KOHYHMap, aipum aTomarun xapaéunap aca gMHaMuK.
ByHAa Knaccuk (hmsnka XycycusaTiapu 3apyp amacs.

A. JliHWTeNH anTagn: «KBaHT MexaHMKacugaru anpvm foKa
6ornaHuwNap ysrapyByaH, MUKPOOPraHU3MIapHN TYLYHTUPULL-
HUHT 3x.TMo v BY)XXYAra Kenagus.

AnbatTa. H. Bop 6y TopTULLYBAA X,aK 34M.

Tabunii-nnMnii BUANLLHUHT WaKNnapyugaH 6upn sMnNuUpuK Ba
Ha3apuini KysaTuwinap HaTwkacu xucobnaHaan. Tabumin-nnmui
OUNULLIHUHT TapuUXnini Mynm 6mMsHM ypad TypraH AyHEHWHT, TUPUK
OPraHM3MHWHI Ce3rv OpKav aHUKaHuwm Gynca, TUPUK OpraHnu3mM
cesnwaaH, mkKpnawgad 6ownaHagn. Tabunin-nnMmin GUNNLWLIHNHT
acocuii hopmacum KysaTuLl, IKCNePUMEHT YTKasuL, SbHU 3MANPUK
onnuwianp. 3AMONPUK GUANLL Ba Ha3apusl AroHa ><apaéH 0ynmo,
Kap KaHaai Tabumin-unMnini TEKWIMPpULL 60CKM4napuaa HaMoEH
bynagn. BusHu ypab onraH AyHEHW OGUAWLLIHWHE LUaKNiapuaaH
O6vpn cesnL opKasiv BUaMLLIANP. X,aKMKATHA BUNUNLLHUHT 3HT COA-
ja op*ManapugaH 6upu ce3rn opkKann Gunnwgmp.

Bu3HM ypab onraH LyHEHW GUALLIHWHT LWaKA Ba ycynnapuaaH
AHa 6Upy TeXHWK BocuTanap opkanu. MacanaH. onamHu, Hnays-
napHu bunuuiaa Teneckor, pagvoTesecKor, aToM Aagpocura Knpuo
bopullga PeHTreHOCTPYKTYP aHasm3, CUHXPOda3oTpPoOH Ba X,0Ka-
3oMapgaH hoiganaHnnagy. BUNMWHWHE WwaknnapuaH sHa 6upn
Taakkyp, SbHU (PrKpnaw opkasiv ounuwgup. busHu ypab onraH
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OYHEHN BUNVLLHMHE SHa 6UP LWakn Ba ycynnapugaH WiMnia ¢axT,
Ky3aTuLL Ba 3KCMEePMMEHT yTKasuwl, rmnotesa, noctynarnap, on-
AMHAaH 6MAMLW Ba ce3un] Kabunap X,am MaBXy[,.

ByHaaH Tawkapu, 6M3HM ypab onraH AOYHEHW OUANLLHWUHT
TaKKocnall, TaxAwWa, CUHTE3 KUAMW. wuieannawTUupul. YMyM-
nawTMpULL, abcTpaKT, KOHKPET, NI0rMK, UXTUPO aHasori1ap, Moges-
NaWTUPULL UHAYKUNSA, WXXKOANA (huKpnawl, MHTyuumns, ncéotnawl,
aKcmoma Kabu Lakn Ba ycynnapu maexyg. Xynoca Kiinb antraH-
Ja, 6u3HM ypab onraH AyHEHW BUIMLLIHUHI WaK/ Ba yCy1apu Kyn
6ynnb, SHrM-AHIN ycynnap odunnaeepagu.

Takpopnall yuyii caBonnap

1 Nnmuia bunnwl KaHgain >xapaéH?

2. SMNNPUK MabymoT/ap Huma?

3. Tabunin \ogucanap HasapuACMHW U30.4s1aHr?

4. BusHM ypab ofraH LyHEHM BUNNLIHMHI KaHgal wakn Ba ycynna-
pvHU 6unacus?

KOCMOJ10Irid S/IEMEHT/IAPU BA
KONHOTHWHIT KOCMOJTOIMMK MOAENNAPU

Yunb 6unvob; - 6ounwanapunmr Quk-
B Py TYrpu 3KaHAUTUHW TYLLYKMOLANP.
FErENb

Pe>ka:

1 Kocmonorus 3nemeHTIapu.

2. Kocmonornsa MogenMHUHE XyCyCcuaTnapu xakuaa.
3. KOMHOTHUHI gacTnabku WAMWIA Kapaluiapw.

4. anakTnka afIMeHTAapwn.

MaBUyTTI Mak“Cafu: KOWHOTHMHI KOCMOJIOTMK MOAENNapPUHNHT
facTnabkm WaMmMiA KapawwiapyHi ypraHuwl Ba ynap xakvga mMab/ymoT
GepuLu.
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MaB3ynuur sasucanapu:

- KOCMO/0runa (*)aHVIHVIHF axXaMUATUHN épVITVILU;

- KOCMONIOTUK MOoAeNnnapHMHI Matepmnagarn ypHu;
- KOWHOT XUCMapPUHWN ypraHnul;

- KOCMOMNOTUAHWUHT UIMWUIA XonatnapuHu ypraHuia.

TasaH4y nbopa Ba aTamanap: Makpo fOywé, mMera fgywé. maTepus,
Makpo Ba MUKpPO 3appayanap, NnpoTybepaun, Monekynanap, aToMm, anek-
TPOH, OpOTTa/!, MONEKYNAP, opbuTan .LWpKM, (haso, >KapaéHnap. pusnk
LUOHYHMSITNap, TabuaT, (PU3MK Bakyym, MakpOCKOMWK >Xuc.\4.uap, mnou-
nap, KOCMMK >XMCM, 3KBaTOp, MarHuT, cdepa, paguauyuoun UyTo6, .mar-
HUT MailfoHW, 3apsgnaHray 3appadanap, LyT6, KOC.MUK Hypnap Ba y.k.

BuUsHUMHIr EpyMn3 makpo AyHE fapakacura Tervinm, ammo
Ko>'élHmHr 6mp caiépacn cuatmga y 6up BakTha mera gyHé aa-
paxacuga xam 6ynagn. MatepussMy Makpo Ba MUKPO [apakaja
6ornoB4M 3appadasiap mosekynanap geb aranagn. Oxupru aTom-
napfaH yxwaw Ty3warad, amMmo Oy eppga srannaraH 3/1EKTPOH,
opbuTan Ba 6up Heva 6apobap KaTTa MOMEKYNSP 0pbUTan Xaxmu
thasora WMyHanTUPUAraH.

Hatmxaga xap 6up Monekyna MabiyMm LIaKara ara 6ynaaw.
Mypakkab mosiekynanap yyyH, anHMKca, Xas KWIyBYM Kuiimatra
ara by/raH aHopraHvk Luakniap xoc. MopganapHUHI XyCycus-
TV MOJIEKY/ap TapkKubu, noHnap 6unaH anokacu Typw, YIapHUHT
(hasogarv Ty3WIUWKWHU aHUKNakgn. YpTa feb atanaguraH «ypta
XaXM»farn obbekTnap AyHécu OU3HUHI caiépamns - Epraya mo~
nekynanapfaH Tapkanagn. dasosuii xucm cudatmga Ep Kyinmgarm
Mab/ymoTiiap 6unaH TascudiaHagn: xaxmm 10N Ky6. Kwm, orup-
mrm 6x 10°- T, MogfaHuHT ypTada audnurn 5,5 r/cm\ 3keatop aii-
naHacn 6378 KM, KyTOHMKM 3ca 21 KM fjaH Kam. Ep t03acMHUHT
yMyMUiA ManfoHn 510 MH KM, ynapgaH 361 MIH KM 1 IyHé OKeaH
cyBnapn Ba 149 M/IH KM U KyPYK/IMKKa TYrpyu Kenaaw.

KMN8wigad 150 MAH KM Y30KNUKAA Ba YHUHT atpoguga 30 Km/c
Te3NMK 6unaH ainaHagn. Ep 4,6 mnpg vn aBBan nango GynraH.
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3-pacm. MTonemeiiHMHT Ep xaputacu.

Ep atpodmparn ¢aso mMarHMT mMangoHu 6wunaH ypanraH Ba y
MarHuT cepacu aeb atanagn. MarHuT cdepacu pagnalmoH KyTo
6ynn6, MarHMT MafoHN 3apsiaiaHran 3appadvanap 6unaH KonnaH-
raH. Ep 6ynap Ba KyT6nap 6unaH 6apya TUPUK MaBXy[oT Y4yH
XaB(h/im 6ynraH KOCMWK HyprapAaH X,uMosi KUINHagW.

EpHun yparaH caiiépanapapo MyxuT Typau yndamgarv KatTuk
XUCMMap, YaHr, aTtoMm, MoJieKy/nanap, 3/eMeHTap 3appadvasiap,
CYHBbUIA liynaoLunap Ba MHCOH (ha3ora 0nmb WiKK;aH 60LLIKa 06 beKT-
napfaH TalwKWa ToMraH.
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Ep KabpyHu OMAMLWI KOMHOTAA aXpaTuiraH coxajapHu ypra-
HULWIAAH Kypa MypakKab. Ep ocTu 6oiinuknapn TabmaTtun X,akmgarm
KYNpoK MyKUM Mab/lymoTnap 3un3uia Ba nopT/ialiapga nango
OynaguraH mMexaHuK TebpaHuwnap - CeMCMUK Ty/IKUHAAp Taxan-
NHK 6epaan. Ep ocTn 60iAnnKnapu y4 acocuin cox,ara bynmHagn:
MMKPO. MaHTUS Ba KOOMK. Ep Kabpuaaru x,apopar owwiné 6opunb. Ep
Mapkasmga 10000 gapaxkara etagw.

3nunuk Ba 60cnM Kyinnaaru wwaknaga éynagn. Kutbanapgaru ep
KoOGuUrn 65 KM rada KaivHAMKAE, CyB ocTugarnnapuy aca 8 Km rava
oynagn. Ep r03acMHUHI makcuman 6anaHgnurn: XXamonyHrma sa
Xumonai Tornapu 8848 M, sHI YyKyp KON TUHY OKeaHura Kynm-
naguraH MapwuaHa vyykypnairu 11022 M. Ep ocTu Koburu MaHTusaga
Xoinawirad 6ynnm6, EpHUHE 3HI Kyuy KaTTUK napganapugaH noo-
paT. ¥ 2900 KM rada uyKypnukga tapkasiagn sa Ep ormpanMruHuHr
60 dhomsgaH Kynporu Ba XaxkKMMHUHT 80 (honsra AKMHUHU TallKn
Knnagw.
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Ep Agpocn Kyunu ypraHunmaraH. Y Tawku (CYOK) Ba UYKK
(KaTTUK) KncmgaH noopat aed xmcobnaHaan. EpHUHI 6olLKa cainé-
panapgaH hapku 6mM3 y3MMn3 TywyHaguraH gapakagarn mMmaexyq
XaéTha Awawra UMKOH 6epaguraH xapopar Ba aTMocepaHuHT
Kucnopogra 6onnvrugup.

3KoTu3NM BeHepa opbuTtacugaH Mapc opbuTacuMrada Tapkana-
an. Ep akotmsmmn 6y Kyéll HypnaHuwm obnactu 6ynu6, silatl
Yy4YyH MOC LIapouT spatagn. Ep A4pOCUHUHT TeMup MabhaHun 6u-
NaH 60rnNuK 6ynraH Myctaxkam MarHuT ManaoHn Ep xycycuatura
moc.

'"WLULUIMA

5-pacM. 17éW TM3NUMK Ba YHUHT aTpodmaa
TacBupnavrauv cavépanap: 17°éw, Mepkypuii, BeHepa,
Ep, Mapc, FOnuTtep,CatypH, YpaH, HentyH, NayToH
Ba 60LLKA KMUMK XUcMmnap.

AHa Ep 103aCMHUHT Kyn KUCMK CyB 6WnaH KomnjaHraHavrm
Xyfa aXonmnb. Y TypT NUKM canépanap numnga Kkatracu bynca xam,
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YHUHT KYPYKIMK Kucmmn MapcaaH
aHya kaMm. Mapc cMpTu to3acu maii-
JoHura TeHr. ONHN TafKMK KWL
EpHUHT umn 4,6 MApa nnn skaHn-
rMHW KypcaTraH, OMHMKM X,av LUYH-
ya. 3aMOHaBMI Ha3apusa X,.ed KavoH
«Kyél TymaHu» Kabu Humagup
MaBXypa 6ynmaraH, yHaa LiyHaah
mMoada 6OpKW, Y TYAUHWO, MYH-
TasaM canépaHy TalKun Kunaau
Aeb TaxMuH Kunagn. Arap LyHaan
bynca, y x.onga KNéw Ba caliépa-
nap 6up xun Kenué umkuwra ara
Ba OUp XMN xampga anHaH LyHAamn
MofdaTaphaH Ty3wuaraH.

KYEWHMHr 8l TaxXMUHaH
5Mnpg nnn ge6 xmcobnaHmokga.
Ouametpn epHukugaH 109 map-
Ta, OMUPAUTUA  YHUHT  OrUPAUrn-
fgaH 3330000 6apobap Kyn. Kyéiwu
H03aCMHUHT ypTaya xapopatu 6000
Ke/lbBMHra, MapKasuii xoinapuga-
r xapopat 15 MNH jgapaxkara eta-
an, 6ocMmuM aca 31ab MunMapa
atmocthepa. byHaan wwapontaa re-
NI appocugarn BOAOPOL AAPOCU-
HW CUHTE3 KUTYBYM SAPOBUIA peak-
unsnap coaump 6ynagw, HaTwxkaga
OYHWHI Xucobura ynkaH 3Heprus
axpanagw.

Klyéw agpocy ycTmaa KOHBEK-
TWUB 30Ha, YHAaH 6anaHapokaa o-
Tocthepa KaTna.mm 6unaH aTmoc-
(hepa, xpomocepa Ba KyELl TOXMW

6-pacm. K™éw Ttacsumpw.

7-pacM. MepKypwii TacBUpMU.

8-pacm. BeHepa Tacsupu.



6op. Xap 11-12 innpgadoTtocde-
pagary fornap Ba Malbasaiap,
Xpomocepaga 4akHalunap, Ka'él
TOXMAa aca (MpoTybepaHL) KyéLl
yeTngaH oTUNNG YMKNG EHnG Typ-
raH ras anaHranapvjaH o6upu Ky-

yaagm.
Xo3mp Kyéw y3maga acocuii
KeTMa-KeT/IMKHUHT MyCTaxKam

IONAY3VHU HaMOEH Kunagn, ammo
0y uekcus gaBom 3Tmanan. Ken-
rycuga K™8w Kmsun ruraHTra aii-
NaHnbG  KeHramvwHu  6owunawm
Kepak, LyHAah BaKT Kenaguku
xo3uprura HucbataH 100 6apobap
Kyn HypnaHnb 3aHeprusa ynkapagu.
CyHr K”™éw kucunub, canépanap
TU3UMWN 6UNaH ypasraH Ba YHUHT
ab30/1apy XKomnawraHu OK, Kyu-
CU3 MUTTWN Hapcara annaHagn. Xo-
3mprn BakToa Kyéw Tmsmmmn 6mp
tongy3 - Kyéw, Tykku3Ta caiépa
Ba yHYa axamuatra ara 6ysmMaraH
caliépanap wyngowmngaH wbopar.
KyéLu AaroHa y3nHu éputuwira sra
Ba 3HI OrMpP XXWUCM XU-cobnaHagm.
KyéLw TU3MMUHMHT 60oLLKa ab3osia-
py Kyéll Hypu OpKau akc 3TraH
Hyp 6unaH éputunaan. Canépanap
WKKWN (hapKnaHaguraH rypyxra 6y-
nnHagw.

BuprvHuncura yHya katta 6yn-
mMaraH canépanap: Mapc, Mep-
Kypwuii, BeHepa Ba Ep kupaaw.

9-pacm. Ep Taceupm.

10-pacnl. Mapc TacsBupmu.

M-pacm. KOnuTep Tacsupu.
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Mapc Mepkypuii, BeHepa Ba Ep-
JaH 12756 km pgaH 4880 KM rava.
Mep-Kypuii 3ca MapcaaH KeivH
KEHI «YHUPWUAraH >Xoi» 6ynuo,
YHAa actepougnap €K KU4YMK cai-
épanap feb atanaguraH MUHrNa6
yHYya Karta O6y/nimaraH >Xucmnap
X,apaKatsiaHagu. AcTepoungnap
acocuin 30HacugaH y3okga TypTTa
ynKaH caiépa: HOnutep, CaTtypH,
YpaH Ba HenTyH >koMnaiuraH.
YNapHUHT OrVpAUrn Xyja KatTa.
3HI y30K Mab/lym caiépanapgaH
oupun MnytoH 6ynmn6, 1930 nnaa
Kawd sTun-raH. Kometanap xam
K™MLW TU3MMUHWHE ab3onapn Xu-
cobnaHagw.

Ynap anekTpcusfiaHraH rasnap
O6vnaH bupra ydyBuM XUcMIap Ba
YaHICMMOH 3appavanapgaH n6o-
pat. Ba, HWX0AT, KyEWw TU3NMU-
HUHI y3ura xoc axnatu cudgartuga
Kyprb YMKULL MYMKWUH GynraH me-
TEPOUT XUCMIAP XaM MaBXy/.

KomeTtanap - K7W Ttusnmu-
HUHI 0faTUii 3Hr Y3yH 06beKT-
napugmp. YnapHuHr 6ab3vnapu
KyéwaaH 10000 mnpg Km - 6up
épyrnuk nnnu macodacua y3okaa
oynagun. 1<yéuwipaH 6yH4Ya y30KINK-
fa oy KMew tnsumm verapacu-
ra Tyrpu kenaam aeb xucobnaHagu.
KelinH 6ollKa tonaysnap Tabcup
povpacu 6ownaHagn. KOngysnap
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13-pacMm. YpaH Tacsupu.

14-pacm. HenTyH Tacsupwu.



Kyélura yxiwiatl, rpaBuTalmoH KoH-
JeHcaumnsa HaTmxkacmga xocun oyn-
raH rasnnm Ba YaHr MyXuT, acocaH,
BO-0POJ Ba renviigaH xocun oyn-
raH. putaguraH ras Liapnapugup.
HOngy3 octmaa OKOpU 3UYIMK Ba
xapopat 10-12 mnH KenbBWH aTpo-
mga bynraHuga KynruHa tongys-
nap 3HeprusACMHUHI acocunini MaHb6a-
napy xmucobnaHraH TepMosiApoBuii
peakuusinap CUHTEe3n GolunaHagw.
KOngysnap éputuiln, ro3a xapopa-
TN, KUMEBWUI TapKMOW, CreKTp Xy-
CYyCcuATU Ba orvpnurura Kypa T3'pnapra axparunagn. KOngysnap
03126 MUNnvapg tongysnap. TymaH, tgy3napapo MyxuT, aso-
BWIA Hypnap Ba 3/1IeKTPOMarHUT Ty/IKUHAapAaH nbopart rajaktuka-
HU XOCU/T KWiagn. BUBHWHI ranakTnkamus MKKUEKNama Kabapuk
NMH3ara yxwab KypuHaan, KannHamrn 1,5 MUHT épyrank nnnm,
AvameTpun aca 100 8pyrnnkK Munura TeHr.

ManakTMKaHWHT TyIMK orvpaurn 150 mnpg Kyéw orumpaurura
TeHr. bmara sikuH GynraH ranaktuka - 6u3 Kypa onaguraH Maren-
naHoB OynyTu Ba aHApoOMefap TyMaHW.

3aMoHaBWiA haHra KUpUTWraH AyHégarn sHr Katta 06beKT Oy
MeTaranaktuka 6ynm6, yHUHr ynuamnapu 15-20 mnpg épyrnvk
v Ba élum 15-20 mnpa nnnnapra Tyrpu Kenagw.

KOWHOT 3BONIOLUMACUHUHT KYMNPOK WMLIOHYIN KOHUenuuanapu
A. ®puamaH, A. IliHWTENH, 3. Xa66n, XK. JlemeTpa Ba 60wIKa
OIMMTAPHUHT TafKUKOTapuia uwiab yYnmkuaraH.

ANEKCAHAP ANEKCAHPOBWY ®PUOAMAH (1888-
1925): MyTaxaccucnnrun meTeoposor, bow reodgunsnk o6-
cepBaTOPUSAHVHI ANPEKTOpU, DAHLWITEAHHUHT HOCTaumno-
Hap rpaBuTauUnoH TeHramanapeymMmuraacocsiadmo 19 L

XAnMNga KOMHOTHUMHI HOCTauMoHap Hasapusicura acoc cos-
raH. Y3u onampgaH xyga €l KeTraH/Inrn yyyH y3ok BakT”
dpuamaH mMogenn mabnym OynmaraH. KenunHuyanuk daH

%onamMmmga y3 yYpHUHU TonraH” :

15-pacm. TnyToH TacBupwu.
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YHra myBoMK MeTaranakTtmka 6M3HUHI KOMHOTAA Naigo oyn-
raH 6owaHrMy Mapkas rafiaktmkacugaH Koumb, KeHramuw xapa-
éHnaa >konawraH. KovHoOT maTepusifjaH Kenmb YmkkaH feb Tax-
MWUH KuavHagn. TaxmuHaH 15-20 mapg vivn aBBan MaTepUsIHAHT
napyacv Homab/lyMm cababnapra Kypa noptiiab, X,apopar nacanunium
6unaH Te3 KeHras 6oLwinangn.

ANBbBEPT 3NHLWTEWH YnbMe waxpuga KMumk Tu-
xopaTun ounacOpa> ayHéra”xkenraH. OTa-OHACUHUHI
?7Te3-Te3: Kyuno N topunmncabad y3nykcms makTad mab-
NYyMOTUWHW ononmaraH%lLitopuxgarm onnii TexHnka Mak-
Tabura UMTUXOH Tomnwupa oNMaraHnrv yu4yH kabyn
KWNWHMaraH Ba:kKelinH4yanuk Aapayfa KaHTOHan Mak-,
WwabnHN TyraTunb; K3MTaUMTUXOH Tonwmprad kaobyn
o,FKWMHraH. TagkukoTnap XapaéHuga o6vpuHUYN Makona--;
CUHU MOMEeKynsp domsukacura éarvwnaman. Y, 6yHaaH
'Talwkapy, HOCTaunoHap rpaBuTauioiileHrnamanap, HACOUANNK Ha3apusr;
cn, x3pakaT 3/1eKTpoANHaAMUKacK, KOCMOJIOrnsa Ba AroHa MaioH Hasapusana-
pVHKM ApaTraH. , !

Kocmonoruk KeHraiuvw cnekTprapuga Kusumn 4nmsnk Oyiinda
NMHUANAP apanalunHn TonraH Xa66a Hasapusicura Kypa, ranaktu-
Karaya 6ynraH macodgaga ycaguraH Te3nnK 6unaH ranaktvkagaH
«KOUNLL» 3dhtheKTUra oMb Kenagw.

LLIyHUHr geK, KoMHOTra nynbcauns 6epaguraH (Kyyu, Te3nuru-
HUHT y3rapué TypuLum) Mogenn x,.am maexyf 6ynmoé, YHUHT CUKN-
MWW anMatnm 6unaH KOMHOT KeHrasiau.

KOMHOTHUHI KOCMO/IOTUMK Mofenn A. SNHLWITEAHHUHT OrMP/nK
TEHrnamacvHu ednwngaH kenné umegaH. KomHoT 6yinya marte-
PUSHUHT ypTaya 3U4lLlry Xxaxxmmra MyBOUK NKKWN eynmMra ara.

Arap 6ab3u KpUTUK Kuiimat KatTa bysnca, yHaa KOMHOT «Enuks»
6ynaan Ba KOMHOTHUHI NyNnbcauunsa 6epaguraH mogesmra MyBopuk
Kenagn. Arap 6y KpUTUK KaTTa/IMKKa OLUMPWIICA, Y X,0/14a KOUHOT
«OUMK» 6yNn6, xammMa BaKT KeHrannb 6opagu.

FONay3 3BOMOLUMACUHUHT acoCUin BoCKMYNapu: tngysnap opa-
cugarn ras Ba YaHrIApPHUHE rpaBUTALMOH KOHAEHCAUMACU HaTu-
Xacuga tongysraya tongysdanap xocun 6ynuiin, ongys3napHuHr
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MapKasfa CUKUANLLIMAA 3HEPTUSHUHT TEPMOSIAPOBMIA MaHbanapu,
HONAY3NaPHUHE KaTTa Gy/NMLIKM, CYHT 3ca OK MUTTU Hapcara avina-
HWLLUK, Y 3Ca acTa-CeKUH CyHW6, EHMangmraH Kopa MUTTU Hapcara
aiinaHagw.

Orvp tongy3nap 3BOMOLMACK XaIOKaTIM Te3 CUKUANLL HaTuXa-
cuia HEMTPOH tonay3nap ékn Kopa TYWHYK xocun 6ynuiwm - rpa-
BUTALMOH CycainLl 6unaH Tyrawm MyMKUWH.

1967 innga Kawd KUAnHraH nynbcapnap Aespav HeWTPOH ton-
Ay3napra avinaHraH. KOngysnap ysnapvHWUHI uuuga cogup 6yna-
AvraH 4po peakuusanapy wapodaTt 6unaH Hyp coyagn. Y MymaH,
Gapya tonigy3nap ra3 ocMoHuga xocun bynagum. Orupnurura 6or-
NINK X0N4a 3BOMOLMSA OXMpKUaa € OK MATTK Hapca, & HEMTPOH to/1-
Ay3, & Kopa TylMHyKKa ainaHagn. K agumrn gaspnapgaH ¢aso, BakT,
Xapakar, MaTepus Kateropusnapu Tabumat tainnacydgnapm Ba gai-
nacydnap ypraHaguraH obbektnap 6ynraH. ATOMUCTUK Kapalunap
Ba KafUMr1 HaTypasuct TabuaTwiyHocnap T0 WArnpmMaHum acpra-
ya (pasoHn BYLINNK 6UnaH TeHrnawTupraHaap, yYHu Hucouin aeb
XucobnaraHnap, xap 4OMM Ba XxaMMaékfa 6up Xun Ba Xapakatcus,
BaKTHW 3ca TeHr yTaaum aeb xucobnaraHnap.

Takpopnaw y4yin caBsonnap

1. EpHuHr 6owka caliépanapgaH apku Humaga?

2. Ep ocTn 60iinnkKnapmn HedTa acocuini coxanapra 6ynmHaan Ba ynap
Kalicnnap?

3. KM8WHWUHT ELlIKM TaXMMHAH Hedva nn geb xmcobnaH.Mokga Ba YHUHT
ypTayda xapopaTu He4ya rpagycHu TalKun atagm?

4. KOMHOTHUHI KOCMOJIOTMK MOJenun Huma?
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®A30, MATEPUA, YNTHOB BA BAKT
TYLWYHYANTAPUTA ®ANICAGUNI KAPALLJIAP

Bax;T nathauaT odawiap, éarop:Luk.nap
ycnwaau .yam Aykmpon. TK Kiiaadu.

Pexka:

] BakT, KaneHaap, aCTPOHOMMK BaKT Ba GMO/IOMMK BaKT/ap, sKcnepu-
MEHT/NapP X,aKaa TyLLYHYa.

2. ®a30 ynyoBW. MaTepusi Ba BaKT TyllyHuyanapura gancamii ka-
palllnap x,axkuia.

3. Knaccuk MexaHVKaHWHI LUaKNNaHUWnaa WIMUIA Kapawwiap.

4. EpYrnMK MHTep(epeHLmscH Ba ANDPAKLMACKA X,aKATA.

Mag3synuur makcaau: Tabumin haHnapga AacTiabky acTpOHO.MYK Ba
OMOMIOrMK BaKT/ap Xakuga Mab/lymMoT GepuLL.

MaB3yHUHT Basuanapu:

- BAKT Ba KaJIEHAAPHUHT VDKTUMOMWIA axaMUSTUHW EPUTULL;

- Tabuuin (haHNapHUHT MaTepus Ba BaKT TYLLUYHYanapy Xakuaa Mab-
NyMOT GepuLL;

- Tamneld Ba HbHOTOH KOHYHNapUHWHIE y3apo 60OrMKAUMMHKA acoc-
naw;

- MexaHuKa NpuHLMniapy Ba APUCTOTESb (IU3UKACUHWHT UIMUIA XO-
NaTNapUHN ypraHuLLL.

TasH4y nbopa Ba aTcLicMap: KnaccMk uMsnka, HaTypamcT, ade-
MEepUA CeKyHa, TPOMuK Awn, Ccekyma.yap cou, aTO.MUCTUK Lapalunap,
Bpagpy, abbepaunoH, MaTepus .LIWAOPU, 3KBMBANEHT Macca, 3UYIUK:
y,apakaT .MrLLiopy, 3KBUBaNEHT, MMWYNbC, SKCNEPUMEHT, 3/1eKTpomar-
HAT MaigoH, cucTe.MaTuka, KUMEBUIA .Moafadap Ba >KapaéHnap, gpusmnk
uoHyunaTnap, buotmsnka, TabvaT, aTom.uap, .Monekynanap, Ppusnk sa-
KyyM, MakKpOoCKOMUK >Xucmnap, 6uocdepa, 3.MumpuK, gpusnk aso sa K
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BakT: 1) mMaTepusiHWHI acocuil fwawl LaknnapugaH oupu;
2) TabuaTgarn 6upop gaBpuii xoaucara. sbHU EpHUHE y3 yKu
aTpothmpa alinaHvll paspura HucbaTaH \mcobnaHagwuraH ynyos
oupnurn.

BakTHu ynuaw. EpHUHTr y3 yku atpoduia arnaHvw paspu
OunaH ynuyaHaguraH BakT OUMPIMIKA CcyTKa €ku 6Mp Keya-KyHAy3
neb atanagn. BakTHMHI KaTTapok Gupnuknapu: o - OWHUHE Ep
aTpouga arinaHuw gaspw, nun - EpHuHr Kyéw atpodmaa aina-
HULW JaBpuavp. EpHUMHT y3 yKu atpodmia aiinaHuwl gaspu ton-
Ay3napra €k 6axoprut TEHr KYH/IMK HyKTacura HucbaTaH O/IMHCa,
tonay3 cyTkacu, Kyéwra HucbataH X,mcobnaHca, X;ak vk uii Kyéuw
cyTKacu, YpTadya Kyéwra HucbataH aca yptada Kyéw cyTkacu
pevivnagn. OVHUHT Ep aTpoguga tongysnapra HicbaTaH ainnaHuw
[aBpu - cuABpuK Oi (tonay3 oiin), OMHUHT MKKMUTa 6up xun a-
3anapv opacuga ytaguraH faBpy CUHOAWK OW aelimnagn. HuxosT,
KMWHUHT Ep atpouia KypuHMa (BU3yasn) Xapakartu tsgysnap-
ra HucbaTaH ONMHCca, cuaepuk un (rongys nunu), 6ax,0pru TeHr
KYH/IMK HyKTacura HucbartaH X,ucobnaHca, TPOMMK WA X,0CUN
Oynaan. BaKTHUHT 3HT KUYMK BUPAnMru Kunmé cyTtkaHuHr 1/86400
KUCMWTa TEHT BaKT - CEKYH[ Kabyn kunvHraH. ®aH Ba TeEXHUKaaa
CeKYHAHVIHT MUHTaH, MUANOHAAH 6up ynywnapu unad xam ui
Kypunagu. Onumnap EpHUHT y3 YK aTpodmaa HOTEKUC ainnaHu-
LUNHW MHVKNALW AN,

LLYHWHT y4yH BakT OUPAWUTMHUHE y3rapMac/iUrMHU TabMUH-
naw makcagmfa Hasapuin achemepug cekyHpa Gumpnurn kabyn Ku-
NnHraH. ddemepng CeKyHA TPOnuK MuaHuMHE 1/31556925,9747
ynywura TeHr 6ynn6, maxpaxugarv pakam acpummus 6owm - 1900
TPONWK Mnngarn ceKyHanap coHW. BakTHMHI 6olika 6upavknapu
BakKT 5™wmra 6ornuk GynmaraH ysrapmac 6upnvk - ademepus
CeKyH[, épfamuia ucTairaH Aasp YUYyH XUCO6MaHULIU MYMKUH.
[emak, BaKTHVWHI acocuin 6upnuru Kunmb, stheMepus CyTKaHWUHT
1/86400 ynywimra TeHr ahemMepus CeKyHs Kabyn KUnuHraH. byH-
fa EpHUHT y3 yKU aTpouiary HOTEKMUC Xapakatu Xucobra onvH-
raH. beBocuta KysaTuiunapra acocnaHv6 ronay3 BakTu aHUK/aHa-
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AW, YHWUHT acocuii yN4oB GUpAnry 1nay3 cyTkacu xmcobnaHaau.
KOnay3 CyTKaCMHUHI GOLNaHULIN 6a.XOPrn TEHr KYHIUK HYKTa-
CUHVHT IOKOPW Ky/NbMUHaLMa navtura Tyrpu kenagu. Ly naitga
t014y3 BakT 6unaH topaguraH coatnap Ocoat OMuH OcCeKyHAHU
Kypcatuiiy Kepak. baxopru TeHr KyHNVUK HyKTacu EpHUHT HyTa-
UMOH (noT. Tlalo - Tebpatuil) xXapakaTu TabCcupuaaH xonu aeb
Kabyn KWUIMHraH Bak, TypTaya tongys eauTw feb atanagn. EpHuHT
tonay3napra HucbaTaH y3 yku atpojuia anaHuw gaspu 24 coat
OmuHyT 0,0084 cekyHf ypTaya tonay3 BakKTura TeHr 6ynagu:

1) MexaHVKaga KaTTUK XXUCMHUHT Y3 YKK atpoduia ainaHuwm
XapaéHugaru TebpaHMa xapakatu; Y XKXUCMHUHT XyCYCUiA aiinaHunLL
yKuga coamp 6ynagm; X1WCM KaHuya Te3 aiifiaHca, YHUHT HyTauMoH
TebpaHULL YacToTacy LWyHYa KaTTa, aMnaUTyfacu LWyHYa KAYMK
oyna-gn. Hytaumsa npeueccus 6unaH 6up BakTaa o3 6epagn. Hy-
TauMs BaKTUAA XXUCMHUHI XYCYyCWUiA aiinaHuw yku 6unaH npewec-
cua 103 bepagnraH yk opacugarn 6ypuyak ysrapagu;

2) acTpoHomuMsaga - Ep alinaHuww YKUHUHT 6Up 03 TebpaHuLwun.
EpHUHT cyTKanuk ainanmiwmra Kyéw sa ONHUHI TOPTULW Ky4yna-
pU TabCup 3TaAu. EpPHMHI CyTKaiMK alinaHuw yKu aKAMnTukarta
KUAMMTMHW y3rapTMpMaraH xonga y3 WyHaJWLWWHU y3raptupuo
bopaau, yyHkn Kyéw Ba ONHWMHI NPeLecCcUoH Kyunapu xam y3-
rapu6 Typagu Ba Kyéw xampa Oi Ep skeatopupa 6ynraHuga 6y
Kyu/iap Honra TeHr 6ynagu, Orun aHr katta 6ynraHuja aca Mak-
CUMYMra apuLlagn. EpHUHT ainaHnw yku HyTaumscuHn 1737 ivn
XK. Bpagnein kawd kwnraH. byHpaid HyTaumoH TebGpaHuLLnap
18,6 nunnunk gaspra, abHN O opoUTacK TYTYHNAPUHUHT ailflaHuULL
faspura TeHr. OCMOH cepacn KyT6 fpum yknapu 9, 21 xampga
6, 86 HyTaUMOH 3NMMNC Ym3agn. HyTauMSHUHT aHUK KUAMATUHM
1953 nn amepuKanMk acTpoHOM 3. Bynaph TonraH Ba xapakartu
TabcupugaH xXonu feb kabyn KWAMHraH BakT ypTaya t/igy3 BakTu
neb atanafu).

KyHganmk xaétummsga, acocaH, yptadya KMéw BakTugaH ¢oi-
fanaHamus. Yprtada Kyéw akeatop 6yinab Tponuk nn nunga up
MapTa TeKMC ainaHnb YnkaguraH xaénuii HyKTaamp. Yptada KNéw
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MapKasuHUHI HOKOPU KyNbMUHAUMA MailTu ypTadya Tyl MoWn-
Tn feb atanagn. Yprtada KM BakTw Wy nantnaH GolunaHaau.
YpTaua Kyéw MapKasMHWHI MacTKM KylbMUHaUMs Mantu aplw
TyH ge6 atanagn. ®ykapo BakTv Wy NaiTAaH, SbHU coaT 24 aaH
X,amaa oiifiaH xmucobnaHaan Ba TakBMM (KasieHAapb) KyH y3rapaau.
AcTpoHommsga 1925 imnrava KyH xucobu Tyw naintuaa ysrapap,
SBHU AHTU KYH KYHAY3K coaT 12 gaH 6ownaHap agn. 1925 nnngaH
6oLunab acTpoHoMMALa XaM (PyKapo BaKTUAaH origaTtaHUIMOKAA.

Tponuk 1inn 366,2422 tongy3 cytkacugaH moéopart; 6yHaa Ep
Kyéw aTpotmHun 6vup MapTa TyNMK aiinaHnb umkagu, wy cababnm
Kyéwra HucbaTaH EpHUHT y3 YK/ aTpouia ailnaHuL COHU Kawm,
AbHN 365.2422 cyTKa 6ynagn. LLyHUHT yuyH 366,2422 tonay3 cyT-
Kacu 365,2422 yptaya KNEw cyTkacura TeHr. byHgaH Kyiugaru
Xynocanapra Kenvw mMymkuH. HKOngy3 BakTUHWHI 24 coat ypTa-
ya Kyew BakTUHUHI 23 coaT 56 MuHYT 4,090 cekyHaura, yptaya
Ky&8Ll BaKTUHWHT 24 coaTu t0ay3 BaKTUHUHT 24 coath 3 MUHYT
56,555 cekyHgura TeHr. KOaays saktngaH yprada Ky'éw Baktura
Ba aKCMHYa yTULW YYYH aCTPOHOMWK MnHOManapga 60LwnaHrny
MepUAVaHHUHE Xap ApUM Keyacura ouf ongy3 Baktu bepunaau.
Ep wapvHUHT xap 6up >oinga Ly XXONHUHT Y3 Maxainnin BakTu
6op. By BakT ylwa Ol mepuguaHu - reorpauk y3yHAurura
bornuk. bup mepuguaHgarn coatnap 6up BakTHW Kypcatagu. Ep
rapbaaH Lwapkka kapab avinaHraHu ydyH 6epunraH mepuavaHiaH
LapKaaru xonnapga coat Keupok BaKTHU, rapbgaru >xovinapaa ap-
TapOKHU KypcaTagn. VKKV XXOWHUHI Maxannuii BakTnapyu opacu-
Jaru gapk Ly >orinap reorpauk y3yHIMKNapUHUHE Coat. .MAHYT
Ba CeKyHAnap 6unaH xucobnaHaguraH (apkura TeHr.

Xankapo kenuwysra 6uHoaH, 'puHBUY MepuamaHy 6owiaHrny
(HOMMHUKM) mepupmaH aeb kabyn KuamHraH. puHBUY  (hyKapo
BaKTW OyHé BauTu feb Kabyn atunraH. Xap 6Up XXOWHUHT Y3
(hyKapo BakTu OynMwKM y3apo asioka Ba caéxaTnapga Kyn HOKy-
navnuknap Tyraupagu. Ly cababnu 6up BakTnap TypauM Mamna-
KaTnapza y3 nouTaxT BaKTNapuHu kabyn kuauwrad. 1884 hinngaH
6ownab. Ep wapn 24 coar MUHTakara GynuHan. Xap 6up MuH-
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Takajiaruv xoinnap 6up Xua BakTra, AibHU ypraya MepuamaH Baktura
ara bynagn. MuHTtakanap 'pvHBMY MepumaHugaH bowwnad OpaH
23 raya pakamnaHagun. LUYHWHr ydyH MabiymM MUHTaKa pakamu-
ra TeHr coHra apk KunyBum GyTyH coaTra TeHr 6ynagn. Maca-
naH, Mocksa Ba CaHKT-IleTepbypr 2- MMHTaKaga ETraHInrn yuyH
YNapHUHI Max,ainiA BakTU pUHBUY BakTUAaH 2 coat (X,03vprut
BakTAa 1coaT), TOWKEHT 5-MMHTaKaja >XOMNawraHaurn yuyH
5coat thapk kunagn. Cobuk UtTuokga muHTaka Baktm XKC
aekpetn 6unad 1919 iiun 1 niongaH 6ownab KuputunraH. Tabm-
Uil EpyrnnkhaH camapanu oinganaHuil xama Xanak XyXanuru sa
TYpPMYLUZa DNEeKTP IHEPTUACMHN MYTAHOCMO TakCcUMnall Makcam-
Aa Kyn Mamnakatnapfa €3 naintnapuga coat munnapyu 1éku 6up
Heya coaT 0/N4uHra cypunagu.

[exkpeT BakTu (noT. cecrelLiT - (hapmMOH, Kapop) - OnuiA Xo-
KUMUAT EKM BOLLKapyB OpraHu 4YmkapraH Ba KOHYH Kyuura ara
oynraH kapop. dactnab gekpeT atamacu K agumrn Pumpa uviina-
Tunrad. X,03up ®padHumaga [ekpetHu MNpe3ngeHT Ba bow Basup
ymkapagm, byHga MNpesngeHT Oekpetn bolw Basvp €ku Teruwnm
Ba3up MM30 YeKKaHMAaH KennH puanK Kydra ara oynagu. AHr-
nnsa-CakCcoHMA XYKYKWIA TU3MMU MamiakaTnapuia anpum cyg Ka-
popnapu Oekpet Aeb aTanagn. TOWKEHT BaKTK 4eb opuTUnaguraH
5- MUHTaKaHWHI AeKpeT BakTU AyHE BakTUAaH 6 coaT onaunHLaaunp.

dusnkaga BakTHU ynuawl ypraHunaguraH >kapaéHnapra tes-
nMrn KM TakpopiaHuW [aBpu Mab/yM 60LuKa XapaéHnapHu
TakKoc/allra acocnaHraH. Kartta BakT OpasvKiapu, MacanaH,
M/H Ba MApA Annnap 6unaH ynyaHaguraH oc,MOH XXUCMIAPUHUHT
éLUN ynapHUHI Tapkmbura (BO4OPOJ Ba renvii MMKaopura) kapab
aHuKnaHagn. KN4mMkpok BakKT opasivrn - CyTka, coaT, MUHYT Ba Ce-
KYHZ Typau coaTnap épfamuia ynyaHagu. Minrapm Kyéll coatw,
CyB COaTW Ba KyM coaT/iap KynnaHuaraH. X,031p BaKTHU Xya aHuK
ynyawira UMKOH bepaguraH MasTHUKIN, KBapL, Ba 3/1eKTPOH coart-
nap vwnatunagu. BakTHUHT Xyaa KMYuK ynylwnapu (macacanaH,
0,2-0,01 cek) 6owka ycynnap 6unaH ynyaHagn. MacanaH: nopr-
naw peakumanapu CeKyHAHVHI t03/1apya Ba MWHrnapya ynywm
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faBoMmaa ytagu. byHpain »kapaéHnap ocuunnorpag 6unaH Kaig
KnnnHagu. bab3aH aTom Ba A4pO >kapaéHnapu CeKYHLHWUHI MJH
Ba M/IpA. yNywnapu nunga ytagu. AHUK BakT aCTPOHOMUA pacap-
XOHaNapuHUHI BaKT Xu3Matnapuga maxcyc acé6obnap éppamuia
H0/14Yy3NapHN Ky3aTnb aHUKNaHagw, Xya aHUK ropaguraH coatnap
éppammia «caknaHagu» Ba paguocurHannap épgammpja tapkaTtu-
naan. BakTHMHT KaTTa GynaknapuHu ynyail yuyH hun upnurura
acocfiaHraH TakBMM KyJinaHUIaam.

SNEeKTPOHUKAHVHT PUBOXIAHULLM MyHOcabaTn 6unaH XX acp-
HUHI 60-nnnapnaa acTPOHOMUK Ky3aTyBnapra 60rnvk 6ynmaraH
BaKTHW YNYaLLUHWUHI OYTYHNal AHIM TU3UMK Naingo 6ynaw. by Tu-
3MM KBaHT reHepatopnap (atom coatnapu) 6unaH HasopaT Kunmb
TypunaguraH aHuK KBapl, coaTnapgaH (poiganaHuwira acocnaHa-
o, BakTHW ynyallHUHT 6y TU3MMKW aTOM BakTW HOMWHW Ofi4W Ba
TA peb 6enrvnaHan. STanoH GUPAKK cugaTuia aTom CeKyHAAaH
(hopanaHnnagn. YHUHr KAmatu uesnin 133 atomugaru aHeprus
yTuwinapugaH GUPUHUHT pe3oHaHC YacToTacu épfammaa aHukna-
Hagn. BakT Xu3matu atom coatnapu épfammnaa aHuK BakKT pagmno-
curHannapuHmn 6epnb Typagu. TA BakT CeKyHA/1apy LaBOMUANUTM
X,ap MnnM acTPOHOMMK Ky3aTyBnap épfamuia HasopaT KUIMHALW.
BakTHM ynualHWHT 6apya TU3MMIapy XMyHTasam pasuLlja 6up-
6upura Takkocnab Typunaau. byHgain Takkocnalnap HaTuxkanapu
ngopacu Mapmxkaa >konawraH Xankapo BakT 61opocn «Ax60poT-
napuv»aa 3bfoH Kunmb bopunagn. Y36ekuctoH ®A ACTpoHOMUSA
MHCTUTYTMAA XaM BaKT XMU3MaTu BunaH LWyrynnaHunagu.

BakT aiinaHunLLM, BaKT MHBEPCUSICK - Hasapuil xmcobnapaa BakT
MWOPACUHUHT y3rapuwimn. KnaccMk mexaHuKa €KW KBaHT Mexa-
HUKaga OOBLEKTHWHI CYHITW Xonatura kapab factnabku xonatu
M. HbtoToH ékn 3. LLpéamHrep andepeHyman TeHrnamanapuaan
aHVKnaHagn. ®u3nK xopucanap ysrapuwinHu udoganosum ¢op-
Mynanapga MaHhuii uwopann BakT UWTUPOK KUAULWIN MYMKUH

KaneHnpgapb (not. calenclanuT - kap3 fadpTapu), TakBUM - Ann,
Oi, xathTa Ba KyHMap XUCOOMHWM toputuw Trsmmn. Kyéw, O,
caliépanapHUHI KypyvHMa Xapakath, KyH 6unaH TYHHUHT ajmMa-
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wuHyBKn. Ol haszanapu Ba MU (hacnNapuHUHT AaBpUA paBuLga
TakpopnaHm6 Typuwinra acocnaHagu. KaneHgapHuHr nanigo 6y-
NNLLN OJAMHUHT XYXa/IMK (Pao/IMATUHN IOPUTULL SXTUEXN BunaH
6ornmk. Opgamnap KyE8WwHUHT YMKULI-60TULLNHK Ky3aTWb, KyH; O
YPOTrVMHUHT aBBas1 KaTTanawmb, CyHr Knypanviwmra kapab, ow; nmn
(hacnnapvHuHr fasoMuga KNEWHWHT y(KAAH KaHYaIMK KyTapu-
NNWWHWA Ky3aTub, Hun TylwyH4Yanapura KenuwiraH. AcTa-CekuH
BaKTHM SiHA XaM aHWKPOK XMcobnatl axXTMéxu bunaH coat, MUHYT
oupnuknapn, MUGONOrMK aHbaHanap acocuga xadra TyLyHYa-
CU KMpUTUATaH. BakT X1COBUHM TYrpu HOpUTULL YUYYH facTnabKu
pacafiXxoHaTap KypwunraH, Kyéu coaTu yinnab TonuaraH.

KaneHaapb XUCOBWHUHT acocwii 6upaurut - inn. Aun sca oii-
napra, ornap aca KyHnapra 6ynmHraH. by 3 TywyH4ya 3 Xxun actpo-
HOMUWK xoAuca - moc TapTnbaa EpHuHr Kyéw atpoduaa annaHu-
wn, ONHWHT Ep aTpoduga anaHuium Ba EpHUHT y3 yKu atpodmaa
aiinaHywm 6unaH 6ornuk. by 3 xoguca [AaBOMUANIUTUHUHT aH4ya
MypakKabanru AnMaHN oinnapra, OMHW KyHnapra OynuwHN Mypak-
Kabnawtupagu. by macana Typau xanknapga Typau ycynga xan
3TWAraH Ba LWy Tap3fa Kyéw KaneHgapy (Lamcuii TakBuM), OV
KaneHgapv (kamapuii TakBrM) xamja Oi-Kyél KaneHgapw (Luam-
CUA-Kamapuin TakBMM) U0 YMKWUTaH.

Ka/fieH4apUHUHI acocuid BUPANTKU - TPOMUK AW, YHUHT
Y3YH/IUTY KEeTMa-KeT UKKN 6axopru TEHT KyH/IMK opanurugaH noo-
pat 6ynunb, 365,2422 KyH, AbHU 365 KyH 5 coat 48 xmuHyT 46 ce-
KyHAra TeHr. [actnabku wa.Mcvii KageHaapaaH oinganaHraH Ka-
aumru mucpnnknap 6up nunHnM 365 KyH fe6 onuwiraH. bup un
30 KyHAuMK 12 olira 6ynuHraH Ba KA oxupuaa Kylmmya 5 KyH
Kywwnnrad. Kagumrmn Pumpga xam 6vp nnvn 365 KyH ae6 OnvHraH,
NEKNH MWUNHUHT oinapra OyNMHULLM SiHa XaM MypakKabpok 6yn-
raH. byHgaH Tawkapu, Kagumru Mwucp Ba PuMm KaneHpapnapuga
NN Y3YHNUTW TPONUK ANNAaH TaxXMUHAH 6 coaTura Kucka bynraHm
YUyH 6axopru TeHr KyHAuK Xap 4 mnga 1 KyHra cypuniraH Ba 6y
XaM yankalunuknapra cabab éynraH. Y napHu 6aprapad aTmLl yyyH
Pum KoHcynu HOnuid Llesapb munoagaH asBanru 46-iivnga HOHOH
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actpoHoMu Co3ureH TakmMpura MyBoQUK KaneHaapb UCNOKOTUHM
yTKazagu; xap 4 nmngaH 6mupn 366 KyHnuK (kabuca) feb kabyn Ku-
nvHagn. by kaneHgapb HOnuii kaneHgapu ae6 toputunagu. Konwuii
KaneHgapuga émp inun 12 oitra 6ynmHn6 ToK oiinap 31 KyH, Xyt
orinap 30 KyH, hakaT heBpanb oiin 28 KyH (Kabuca rinam 29 KyH)
HU TalKua atagn. JyHEHUHT Kyn MamMiakatiapuia xosupraya on-
napHuHT KOnuin kaneHgapmaarv HoOMapy KynnaHagu.

FOnnin kaneHgapuga 6up nn Tponuk MmngaH 11 MuHyT 14 ce-
KyHZ OpTMK OynraHu yuyH 6y capk xap 400 hunga TaxmmHaH
3 KyHHU Tawkun kunagun. by dapk nnrunné XVI acpga 10 KyHra
eTraH, HaTwkaga 6axopru TeHr KyHAvk 11 mapTra Tyrpu Kenub
KonraH. By HOMYTaHOCUONUK XPUCTUAHNAPHUHT AWHWIA Gaipam-
napuHu Genrunalfa Yankalnnk Kentupno ymkapap agu. LLyHuUHT
yuyH HOnuii KaneHgapugaru .HaTonvkHW Ty3aTu yuyH Pum nana-
cv Mpuropuin X1 1582 1inn 24 hespanga ntanmsnvnk Wnokop Ba
.Matematuk JTymxu Jlynamo nolimxacu 6yiinya KaneHaapb 1Cnoxo-
TUHW YyTKa3aau:

1) 1582 inn 4 okTA6pAaH KelinHrn KyH 15 okTa6pb Ae6 onnHa-
Ay Ba 6axopru TeHr KyHAMK 21 mapTra Kaintapunagu;

2) TypTra 6ynuHaguraH wunnap KOnuili kaneHgapuparn Kaou
366 KyH ge6 onuvHagw;

3) xap 400 nnnga 3 KyH yunkapmb TawnaHagn - 400 ra 6ynuH-
mMaiigiraH nnnnap 365 KyHAMK (SbHW 04aniA) nn Ae6 3bioH Ku-
nnHagn. Y puropwuii kaneHgapy ae6 toputuna 6ownagm. CaHa-
napHu puropuii KaneHgapura mMyBO(MK Xucobnawl sHru ycny6
ne6 atangn. CaHanapHu aBeanrmaek HOnuii kaneHgapu acocupa
Xuncobnawiia 4aBoM 3TULL 3ca 3CKU ycny6 HOMUHK onraH. Ipuro-
puii kaneHgapn XVI acppaH 60wwnab acta-CekuH AYHEHUHT Kyn-
YMIMK MaMaKaTiapura Tapkangn. Y36ekuctoHga xam y 1918 iiun
14 deBpangaH Kynnab kKenvHagw.

vn y3yHAnrv Ba oii-KyHnapra 6yIMHULL KaieHaapra MyBojuK
topuTUACa, MNNap Xncobm anoxmaa Kenuwys 6unaH 6enrnnaHu-
Wy No3nM. K"ha4oH GMpuHYK Wnn aed onvHuwmn bunad 6y macana
xan 6ynagu Ba MCTaraH CaHaHW Xucobnawl MMKOHW TYrunagu.
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ByHpain kenuwyB kaneHfgapb 6unaH 6upra xpoHonorus ge6 ata-
nagun. Fpuropuin KaneHgapy Kabyn KWAVHraH mamnakaTnapHWUHT
Kynuuanrunga xpoHonorus Mico MacuxXHWHT TYruaraH KyHuaa
6ownaHagmn, svHn Nco (a.c.) TyruaraH KyH 1-WnWAHUHT 1 sHBapu
Aeb kabyn kunuHraH. TapuUXHUHT MaHa LUy caHacurayva faBpu 3CKu
spa (MMNopfaH aBBan), KEMWHIW AaBpu 3ca AHrM 3pa (MUIOLMUIA)
[eb xam atanagu.

O kaneHpapupa acocuini 6GUpAMK BasM(acMHN CUHOAMK O
yTaingun. Oii Ep aTpodumaa ainnaHuwy gasomumga KyEWwHUHE Tyrpu-
cura Kenuwmn oin 6owmn geinnnagn. by Baktaa Oi Kysra KypuHMail-
v, 1-2 KyHZaH KelivH y rap6aa KeukypyH YTKUp YPOK (SHIu OiA)
Wwaknuaa KypvHagn. O KaneHgapuga 12 ol 6mMp AWMAHU TawKun
atagn. CuHoguk oi 29,5306 cyTka, SbHU 29 KyH 12 coaT 44 MUH
3 cek BynraHu ydyH 6up run TaxmmHaH 354 KyHra TeHr 6ynagu.

X,03up O kaneHgapu apab Mamnakatnapuga amasn Kunagw.
XX acpraya y acocuii axonmcum MyCy/nMOH OynraH Mamsakar-
nap, XXymnagaH, OU3HUHI OPTUMU3LA XaM Ky/nnaHraH Ba XUKpuUii
(aHuMKporn, Xmxpuin-kamapuin) TakBuM Aeb atanraH. Xukpuil
TakBMMAa XpoHonorus narirambap Myxammaz (c.a.B.)HUHr Mak-
KafaH MaguHara Kyumb 6opraH (Xwxpart) KyHuaaH 6olunaHagm.
By caHa FOnuin kaneHgapunga 622 nn 16 non xxyma KyHura Tyrpu
KeNuWn aHuKnaHraH. Xmkpuii takeumaa 12 oligaH Toknapu 30,
XydhTnapu aca 29 KyH. byHaa 6up nmn 354 kyH 6ynn6, 12 cuHo-
[OVK OfaH K1UCKa 6ynraHn yyyH xap y1tus nungad 11 ivnv kabu-
ca vunu ge6 onvHagn. Kabuca WMNHUHT CYHITU YH UKKUHYM 0K
(3ynxmxoka) 30 KyH 6ynagn. XuXpuin TakBuMpAa yTTu3 NUIINK
paspnap (1-nungaH 30-iimnrava, 31-imngaH 60-nnrayva Ba X-K.)
KynnaHagu. Xap yTTu3 WWnInK AaBpHUHr 2-, 5-, 7-, 10-, 12-, 15-,
17-, 19-, 21-, 24-, 27- Ba 29-nnnapn Kabucagup.

MacanaH, xwxpuii 1426 1inn kabucammn, MYKMU 3KaHAUTVHK
aHVKnaw y4yH yHgaH 30 ra kappaay KucMu Yervpub TawunaHagu:
1426-30 X47= 1426 - 1410 = 14. gemak, Oy nn ogaunii akaH,
1427 Annpa aca Konguk 15 umkaam Ba Kabuca OynuiIMHK Kypca-
Taau.
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Aipum LLlapk mMamnakatnapuga X,ukpuii TaKBUMHUHT Kabuca
imnnapyn 6oWKa ycynga xaMm aHuwknaHraH. LLyHuHrgek, SpoHpa
XWKPUIA-KaMapuii TakBuM OunaH Oup nmamTga XvKpuia-Luamcuia
TaKBUM Xam Ky/niaHafn. YHAa XpOHONOrna Xmxpart KyHujaH 60Lwu-
naHagun, aMMo unn y3yHanrn KMéw kaneHgapu 6yinya xucobna-
Hagu. nn 6owwm cudatnga 6axoprut TEHT KYHAUK - Haspy3s KyH,
olinap aca 6ypxxnap 6unaH geapan ycTMa-ycT TyLluaaw.

Alipum Lapk mamnakatnapuga \am ivn, xadM o acocunii 6up-
nunk 6ynraH On-Kyéw kaneHgapnapv KynnaHagu. KaneHgap Tapu-
Xnaa Ymap Xainém Taknmg) KuaraH MCnoxoT xam axalYmstra mMo-
NUK. Y ywa faspga amanga oynraH kaneHgapnap 6unaH taHmwmo,
ynapfary KamumnuknapgaH Xxonu OynraH Kyéew KaneHaapuHu
MWwnab YMKKaH Ba Ca/KyKuinnap cyntouu >XanonuaaumH Manvk-
LLOX TOMOHUAAH >XOopuii XaM KunuHraH (Konuii kaneHgapu 6yiin-
ya 1079 nnn 15 maptaa). AMMO cynToH BadoTuaaH (1092) keinunH
aman KWNMHMalk Konub keTraH. Ymap Xaiém Takeumumga xap 33
WungaH 8 Tacu: 4-, 8-, 12-, 16-, 20-, 24-, 28- Ba 33-nnnap kabu-
ca nun 6ynraH. byHga 6up nn yptada 365 + 8/33 = 365,242 424
KyHra TeHr 6ynmb, Tponuk nnngaH aturn 19,7 cekyHara apk Ku-
nagn. Ymap Xaiém TakBMMUHW amangarv KaneHgapnap nuuga sHr
COAAA Ba aHWrn Aelini MyMKuH. K.agumgaH Typau xanknap Typ-
NnYa KageHaapnap Ba XpOHOMOrna TusumnapugaH oinganaHraHu
6up KaneHgapgarv caHanap 6oLIKa KaneHhapja Kaicu caHara moc
KevLy mMacanacuHu yprara ymkapraH. by macanaHu xan aTuuira,
ainHmKca, An-Xopasmuii, bepyHuii Ba Ynyrbek karta xmcca Kylu-
raH. XycycaH, Y nyr6ekHuHr «3mkm xaanan KyparoHuii» acapmga
ywa gaspga AkuH LLapk, Xutoin, EBponaga KynnaHunraH yHgaH
OPTWK KaneHaapnap ypracugarv MyTaHOCUMOMK BaéH KWUIMHTaH.

MycynmoH LUapku, xxymnagaH. YpTta Ocné xanknapu Tapuxu,
K/iacCuK Ba »MaflaHuiA 8rop/iMKnapua caHanap XvKpuii-kamapuii
TakBumga b6epunraH. LLyHUHT yyyH OyHpalii éaropnvknap ypra-
HUAFaH XWKPUA caHanapHu MUAoAWIA, AbHWU HOniA-Ipuropuii
KaneHjapura yTkasuw macanacura gyy KenuHagu. bup xonatga
Oy mMacanaHu Takpubuii xan aTuL - XUXKPUA Mnnra Moc MUoAMiA
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ANNHM XMcobnall Kugos KUca, UKKUHYM XOMaTha YHU aHUK Xan
3TV TallMH XVMXKPUIA caHara MUNOAMIA Gyinya Kaicu KyH Tyrpu
KeIMWMHA TonuL N1o3uM Bynaau.

Bup kaneHgappary TaliMH A KyHra WKKWHYM KaneHgapza
Kaicu B KyH Tyrpu KenuwmnHW aHuWKnaw nos3um 6ynca, y xonga
[acTaBBa/ Xap WKKW KaneHAapb YYyH MyTaHOCUMOMUIN Mab/iyMm
KyH - 60LUNaHrMY XMcob HyKTacu onvHagn. XycycaH, XvdXpuii Ba
KOnunin-I'puropuin KaneHgapnapy ydyH 6oLnaHrny HykKTa cugaTtu-
[a XWXKPUIA 1-AWNHKHT 1-MyXappaMu Munogui 622 nnn 16 unionra
MOC KeNuWKn OfIMHULLIN MYMKUH. CYHr GUpUHYM KaneHzapra my-
BO(PMK "M KyHraya Heuya KyH yTraHu xucobnaHagm Ba 60LUKa KasleH-
fapda WyHYa KyH yTca, Kalicu caHa YMKWLLK TOnwunagu.

LLyHpaali knnnb, kaneHgapnap ypracugaru MyTaHoCM6uK ynap-
HWUHI XpoHonoruacura (apacura) xam 6ornunk. Typnu xanknapga
MWHI Annnap mMobariHmaa Typnauya spanap KynnaHraH. Xutolga
Ann xmcobm xykmgop XyaH v noawonurn GoLlunaHraH caHa -
MUNoALaH aBBanru 2637 nunpaH xucobnaHraH. K.agumrn Mucpga
AroHa y3/yKcu3 hun xucobu bynmaraH: xap 6up gupbaBH TaxT-
ra ytupuwn 6unad imn xmcobu bowmgaH 6olunaHraH. 17aaumru
bobunga HaboHaccap nogwonurn 6olwnaHraH MunoagaH asBa-
rm 747 ivngaH xucobnadraH apa KynnaHraH. KOHOHMCTOHAA Xpo-
Honorusira 1-OnMmnuaga GownaHraH Wua - MUNOLAaH aBBasiry
776 nn acoc KMnn6 onuHrad. Kagumru Pumaa iinn xucobwm adgco-
HaBMI KaxpamoH Pomyn Luaxapra acoc CONraH caHa - MuaoggaH
aBBanirm 753 iinngaH 6ownadraH. KelinHyannk nvnepatop Auok-
netnaH (JakbEHyC) XyKMZopnuru 6olunaHraH apara yTunrad, y
mMunogaaH aeeanru 284 nunra Tyrpu kenagn («JakbéHycaaH (an-
MWUCOKAAH) KONraH» fieraH néopa LWyHAaH Kenmb YMKKaH).

«JYHEHUHT ApaTununn»aaH 6oLunaHraH apaHUHr 6up Heya Ba-
puaHTK Xam 6op. XKymnafaH, Kagumru axyanin kaneHgapu byirvya
AYHEHWHT ApaTuanwyM MunoagaH assanru 3761 nvn, BusaHtus ka-
neHgapu byinya aca munogaaH aseanrm 5508 nun cogmp 6ynraH.
Xo3upru BakTAa Kynuuavk MaMmnakatnapia kabyn KuavHraH aHru
3pa- Wco Macux TyrunraH KyHpaH 6oLuniaHraH apa KynnaHagu.

74



puropuin X1l HUHT UCNOXOTW KaneHAapb BaKTUHM acTPOHO-
MUK BaKTra AKMHMawTmMpraH 6ynca xam, KafeHZapHWHT UYKU Ty-
3UNMWIMEarn onnapgarv KyHnap COHW 6up Xun amacauru, xad-
TanapHUHI olinap nunga 6ynnmHMG KeTuln Kabu HOKynainMknap
caknaHmw6 konraH. LLYHUHT y4yH MyKaMMasipoK KaneHgapb fioi-
nxanapvHn nwnab ynkuwra ypunuwnap 6ynrad. MacanaH, XuH-
OMCTOH XYKYMaTUHUHI Talwabbycnm 6unaH KaneHfapHW WUCNoX
Kunuw macanacu 1953 imnga bMTra kyivnraH. BMTHUHT VKTu-
coauin Ba WXTUMoui KeHrawmn (SKOCOC) povmuini KaneHaapb
NOMMXacMHU MabKynnaraH. YHra Kypa, xap 6up yopakga 13 Ta
TYNIMK €TTU KYHAUK XadTa (xammacy 6ynm6 6up hinnga 364 KyH)
Ba 1N oxmpuaa Kywmmya 6mp KyH (31 gekabpb ypHura) - TWHY-
NMK Gaiipamn KyHu Genrvnadrad. Kabuca vimnnapu aca, LWYHUHT-
[eK, 6- Ba 7-oiinap opacuga siHa 6up KyH - Kabuca invn banpamu
Kywunagn. Kywmmua KyHnap xadranap Ba oinap xucobra Kvpu-
rmaMaingy (SbHW ynap Kaicu ol Ba XaTaHWHT KyHnapy 6ynuiim
Kypcatunmaiign). by noiimxa Oyimya Xap YOPakHUHT OGUPUHYK
onnapwv (sHBap, anpen, uton, okTabpb) 31 KyHAaH, KOAraH onap
aca ponna-poca 30 KyHAaH TallKua Tonuwmn kepak. LLyHaa xagpTa-
cura 6up KyH fam onmw KyHU XmucobnaHca, XxaMMa oinapgary mi
KyHNapu COHW Joumuid - 26 KyHgaH 6ynagu. Xap 6up XankHWHT
MUNWIA Galipamnapy 60paury Ba Aam OfMLW KYHU 2 KyH KUAn6
6enrnnaHraHnurn Tydainm, 6y noimxaHun anpum Mamaakatnap
MabKynnamagm.

LLYyHWHr yuyyH 1956 MungaH KelivH KaneHgapb MCNOXOTW On-
AnHr cumknvagn. KelimHuanuk 6oLlka KaneHgapnap nonuxana-
PU TaKINg KUINHAW, NEKMH YNapHU XaBTra XOpuid 3TULL Macanacu
OUMK KOJ.MOKJA.

KaneHgapb Tapuxu - WUHCOHUAT TamMafAyHUHWHT Y3BUI axpan-
mac 6ynaru. Tawku onam Tyrpucugarn 6unumnap KynaviraHu
capv Ba Typ/in faBpnapfa Xank XyXaamru aXTnéxnapun éunaH 6or-
NVK paBULLIAA KaseHaapnap Takomunanawmné 6opan. MacanaH, oi
KaneHAapUHWHT Naiigo 6ynnWMHU U6TULOMIA OLAMHUHT TYpMYLU
Tap3u 6unaH 6ornaw MyMKUH. Y faBpnapfa 0OBYMIMK Ba TepMayu-
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NUK ofaM paonMATUHMHE acCOCUMHWN TaLlIKWA KUAraH agu. Acrta-ce-
KMH JEXKOHYMIMK Ba 4YOpBaunaukka ytuamim Oi-Kyéw KaneH-
fapn Ba KMéw kaneHAapvHUHI nanigo 6Gynuwiura onmb Kengw.
KeNnHIrn MKk 103 WNNANK KaneHAapnapHUHT UYKN TY3UANLLNHA
TaKOMUMNALWITMPULLTA MHTUAULW 6unaH Tapuxra kupan. XVIII acp
oxupunaaru EBponagaru caHoaT TyHTapuwm, XI1X acpgarn nHayc-
TpnawTtmpuw, XX acpgarn (aH Ba TEXHUKA MHKNI00M KaneHaap-
HW TaKOMUINAWTUPULL MyaMMOCUHW A0oNn3ap6 Kuimb Kyinau.

PaH-TexXHUKa TapaKKMBTUHUHE XaNlK XYXaUTMHW 3MEKTPOH-
nawTMpuL, KOMMIEKC MexaHusauusnawtnpuw, 3X™M Ba KOM-
NbIOTEPNAPHY XanK Xy)Xanurura KeHr >opuii knamw 6unaH 6or-
NINK X,031pru 6oCKMYNga JOMMUIA KaneHaapnap Ty3ull MyammocK
non3ap6 6ynm6 konau. JIeKuH oxupru nantnapga KaneHaapHU mc-
70X, KWW Macanacu KyTapunmai Tipubaw.

KaneHgapb 1inn, ol Ba KyHnap, xXadta KyHnapw, acocuin 6ai-
pamnap Xxakuparu axéopotnapgaH méopar, 6ab3aH acTPOHOMUK
Mab1yMoTnap xam 6GepunaguraH 6ocma Halwlpfarv KaneHgappa-
rM KMTOoGYa, XXypHas, coBra Ba peknama anbbomniapu, nmpTma Ba
Bapaknama afipas, nnakar Ba 60LIKa Lakniapia Hawp aTunagu.
Kagumrun Pumpa Kap3 gadTapnapu KaneHgap geinnaraH, yHra kKaps
GepyBUM Xap OMHUHI facTnabku KyHnapuga kuputunaguraHd go-
n3nap - KaneHgapHu é3m6 6opraH. busraya mabiym OynraH sHr
KaguMuin Pum KaneHgapura munnofguii 354 caHacu Kywunirad.
YpTa acpnapfa KaneHgapb Hawpu 6unaH YepkoB LUYry/naHraH,
XIV acpgaH EBponaga AgyHEBUIA MasMyHAaru KaneHiapb naingo
oynan. byHzan kaneHgapnapaa AANHWHT hacn Ba oinapu, ongys-
nap TypKyMu Ba OOLUKanapHW afsan Tap3ufa KypcaTull paem
oynraH. byHpain kKaneHgapnap Mycy/MOH Mamiakatnapuga xam
KeHr TapkanraH. Kutob 6ocul UXTUPO 3TUAULIM BunaH Typau
»Mamnakariapga 6ocma kKaneHfgapnap xam TanépnaHa GowunaHau.

Y36ek TunMpga 6GupuHumM 60cma  KaneHgap LLloxumapgoH
N6poxnmoB TOMOHMAaH Ty3unmb, 1871 un TowkeHTaa Typ-
KUCTOH -Xapbuii okpyrn 60cmaxoHacufa uUuMKapuiaraH. YHUHT
1872 iiunru 2-Hawpu Anuwep HaBouit Hommparn Y36eKMUCTOH
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Mwunnnii KyTyb6xoHacmaa caknaHagn. by KaneHgapaa acTPOHOMUK
Mab/yMOTNap4aH Talkapu sapMapka-6o3opnap, gasnat 6aHku 6y-
nnmnapun, TYpKUCTOH Ba Poccuspary wwaxapnapra onmé 6opuna-
ouraH nynnap, Cyf HW30M/IapuW, noyta asiokacu TapTnb-kougana-
pu, 6axTcn3 xopmcanap pyin bepraHga KypcatunaguraH 6upuHUm
TM66UIA Epam Ba LY Kabunap xakunga MabaymoTnap KenTupuaraH.

VIKKMHUM XKaxoH ypylumra Kagap ¥Y36eKMcToHaa. acocaH, Xaf-
Ba/l KaneHAapnap Hawp 3tuaraH. 1966-67-imnnapga 4yHTaK
KaneHgapu uukapunrad. 1963 ungaH 60wnab «Y36eKUCTOH»
HalWwpunétnga myHTasam pasuwga (dakat 1973 hiunga unkmagn)
y36eKya KaneHgapb Hawp aTnnm6, agaam 400 muHrra etraH (1963-
83). KelivH wWyHbain KaneHAapHW Y36eKUCTOH XXypHanuctnap
YHOLLIMACK Kollnja TalKua sTuaraH KaneHgapb 6ynumu ymkapam
(1983-89).

®a30 Ba BaKT - MaKOH Ba 3aMOH - GOPANKHWUHT YMYMWIA fLuaLLl
Wwaknnapu; ¢aso AyHEHW TalKWN 3TYBYM OOBLEKTNAP Ba ynapja-
M TapKMOWI HYKTanapHWHI y3apo >XOnnawmi Taptnéu, Kynamu
Ba MUKECWHM wndoaa 3Tca, BakT LyHEAa coaup 6ynyBunm xopuca
Ba YKapaéHNapHUHT KeTMa-KeT pyil 6epulin Ba JAaBOMUANUTUHM
npopanaign. Paszo Ba BaKTHUHI TabmaTn xama MOXUATU Xakuja
KagumaaH arinacydnap Xuama-xua HyKTanm HasapHu uiarapu cyp-
raH. YnapHu ymymnawtnpmb vkkura: cybcTtaHuman Ba pensiuuoH
KOHLLenuuara axparuil MyMKUH.

Cy6cTaHuman KoHuenuusaga ®aso Ba BAKTHUHI MYyT/aK »Xuxar-
napu, pensaumMoH KoHuenumsaga aca ynapHUHE HUCOMI XuxaTnapu
MyTnaknawTtupunagm. Cy6ctaHuman édpallys Tapadopnapu:
Jemokput. MnaToH, 3poHLWaxpuin. 3akapué ap-Posnii, bepyHuii,
Matpuuyunin, KamnaHenna, MacceHan, HblOTOH, 3iinep Ba 60LIKa-
NapHUHT (UKpu4a, ha3o matepusi Ba MOALUIA anoKagopinknap-
[aH Tawkapuga, ynapra 6ornvk 6ynmaraH xonga maexyg 6ynraH
MYyCTaKun cy6CcTaHUMALNP; Y MOAANIA 06 BEKTNAPHMHT XORNaLLmnLL
MakKoHU, a3o myTnakamp. BakT aca 60pnvkka, (ha3o Ba xapakat-
ra Xugaui Tabcup Kypcatagu; BakT MyHocabaTnapu xamja xvmcob
cuctemanapuga up xunga ytagn. ®aso Ba BaKTHU MyCTakus cy6-
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CTaHUuMA feb Xx,ucobnaraHnnKnapy yu4yH ynapHUHr éHgawysu ¢aH-
ra cybcraHuman KoHUenums HOMM 6unaH Kupra.

PendumoH éHpawlys Bakuinapu; Apuctotenb, ABIYCTUH,
An-Knngunii, 6H CuHo, Hocmp Xucpas, ®axpuaauH Poswmia, Hac-
puaanH Tycuin, Oekapt, JleibHuy, TonaHg, HOm, ®duxte, KaHT,
[erefIHUHT uKpuya, haso MOLANIA AYHEHUHT TapKUOWUIA Ty3nnu-
UM TAPTUOMHUHT HAMOEH OYNMLLKW, XUCMIAPHWUHT Y3apo XXoina-
WA YPHU Ba MOLAWI HapCanapHUHT MaBXyLaUrn TapTUOUHM
noganangm. aszo Xy3buii Xonga xam, y.MymuiA Xxonga xam Mof-
ANA BYHEHWHT .xonatura 60rnnk; matepus hasoHMHI MaBXya/inru
YUYYH acocuii BOCUTAAMP, BaKT 3Ca MaTepUAHUHI aTpubyT axpan-
Mac XycycuaTu. y matepusfaH Tallkapuga MaBxyq oynuwm .Mym-
KWUH 3aMac, y HUcomngmp.

daHfa y30K faBp MobaiHMaa (ha3oHN BaKTAaH axpaTuné TyLly-
HUL XYKMPOHMK Kunmb kengu. LLly xuxathaH BakTra Huc6aTaH
AVHAMVK Ba CTaTUCTMK Kapaluiap xam MaBXyq. [uHamMuK Kapal
Oyinya, BaKTHUHT (hakaT X03upru 3aMOHUTMHA pean MaBXy[, yT-
MWL YTMO KeTraH, Kenaxak aca xaim nyk- CTaTUCTUK Kapalwl Ba-
KUNNapUHUHE (PUKpMYa, BaKTHWMHI 6Gapya na,\3anapu 6up iyna,
AXNUT Xonga, 6up BakTAa MaBXyLAUP, BaKTHUHI nax3anapuHu
Xap 6up CyObekT y3 6owmnaaH Keumpaam Ba yHra ryékum BakT okuo
yTaéTraHgek Tyhunagn. XX acpHuHr 6ownapuga A. OMHLLTENH
TOMOHWAAH HUCOMNNNK HA3aPUACUHMHT APaTUAULLKN (ha30 Ba BaKT-
HWHT y3apo 4yambapyac 60rnMknuru, ¢aso Ba BaKT CUCTE.MaHWHT
Xapakart Te3nuru 6unaH, BakT (a3o CTPYKTYpPaCMHUHT Moaga 3uy-
ANrK 6unaH 6OrMKANIA Xakngaru gukpnap Tabunii-uaMunin Ba Ha-
3apuili UCOOTUHW TONAW.

ByHZaH unrapupok fpatuiraH HOEBK/NA FeOMETPUSCH T3XMO-
nnnapn 6unaH AyHE 3NeKTPOAUHAMUK MaH3apacUHWHE 60rnaHu-
WK (ha3OHMHI CTPYKTypacu Xakuparn Tabumin-unmuii TacaeByp-
napHU AHafa KeHraitupgu. PaH toTyknapy Pa3o Ba BaKTHUHT
XyCycuaTnapun MWUKPO. Makpo Ba MerafyHénapga 6up-6upuaaH
(hapK KUIMWuHW ncboTnagn. X,03vpru 3amMoH aHnapu aHuknab
bepraH ®a30 Ba BaKTHUHI XYCYCUAT/IAPUHU 2 Typra axpartuil
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MYMKWH: 1-Typra Teruwnu yn4os ac6o6napy (4nM3rud, pyneTka,
coar kabwunap) 6unaH ynyaw MyMKUH 6ynagurad, Typau \ucob
cucTemManapufa Typavmya HaMoéH OynaguraH HUCOWUIA XyCYyCUAT-
napv Kupagu Ba ynap MeTpuk xycycusatnap feb atanagu. byHaali
Xycycuatnapra hasoHUHE Kynamu, 6up XXUHCAUAUTIA, N30TPONIN-
NATW, 3TUATAHAUTN. BaKTHUHT OUP XXUHCAUAUTWA. GUPp XUNauruy,
[AAaBOMUANUTK, aHU30TPONAMUIK Ba GOLIKanap Kupagu. 2-Typaarv
XycycusaTnapu (aso Ba BaKTHUHI Ty6 MOX,usTura anokagop 6yn-
raH, 6apya .\ncob cucrtemanapuga bup xunga HamoéH Gynagmrat,
y3rapmac, hyHLaMeHTan XycycuaTnapanp. Ynap Tonosnoruk xycy-
cuaTnap aebd atannoé, PasoHMHT Y3NYKCU3NUTU (EKU OUCKPETANTI),
YNYaMAnANIn, TapTUGNaHTraHINIW, KOMMNAKTANIUAA, BaKTHUHT 3ca
Y3MYKCU3UTKN, BUP YNUYOBAUAUIY, OpKara KanTMac/iuru, Ynsnkim
bornaHraHnMrnga Ba 6owkanapia HaMoéH 6ynagu.

®a30 Ba BAKTHUHT .METPUK XyCcycuATnapu 60pINKHUHT MUK-
[opuini MyHocabatnapuHu noga atca, TONOMOrMK XyCyCcusaTiapu
aca Ty6 cudar »xmx,atnapuHu akc sttupagu. Ly cababnu anca-
(hasia (ha3o Ba BaKTHUHI METPUK XYCYCUATIapY MUKLOPUIA XyCych-
ATnap, TONONOrMK XycycuaTnapu aca cugatuin xycycusatnap aeb
atanagn. ®a3o Ba BaKTHUHI METPUK XYCYCUATNApU y3rapraHuga,
BOKE/NMKAA XUAANIA CTPYKTYpaBuil y3rapuwinap pyn 6epmacimru
MYMKWH, TOMOMOMMK .XYCYCUAT/IAPHUHT y3rapulln 3ca BOKenK-
HW, anbaTTa, Ty6AaH CTPYKTypaBuii y3rapTupagun. ®as3o Ba BaKTHM
aHrnawja pean, nepLenTyasnb Ba KOHLeNTyanb (ha30 Ba BaKrnapHu
o6up-6upugaH axparta onvw no3um. O6bLEKTUB BOKENMKAArW pear,
XXUCMOHWIA, (hM3UK 06BEKTAp, Hapca Ba X,04MCaNapHUHT y3ura Xoc
(ba30 Ba BaKT a/I0KafopAnKNapu pean (paso Ba BauT Jeivnagu.
Pean ha30 Ba BAKTHUHI MHCOH TacaBBypuAa UAPOK 3TUAULIN nep-
uenTtyanb (a3o 6ynca, pean pa3o Ba BaKTHUHI MaTeMaTUK TEHT-
nama Ba XmMco6-kutobnapLa MoAennalTUPUANLLIN - KOHLEeNTyaslb
(pa3o Ba BakTaup. lNepuenTyanb Ba KOHUeNTyalb (Pa3o Ba BakT
pean (ha3o Ba BAKTHUHI UHBUKOCK 3KAHAUTUHK X1cobra onuw no-
3UM, YNapHW aiHaHNAWTUPULL KULIUHW YanTUTULWN MYMKUWH.

Xo3upru paspga OGOPAUKHUHE TYpAM TawWKWAUA CTPYKTypa
Japaxanapura anokagop (guanK, KUMEBWIA, reoNnornk, 6UONoruK,
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(hM3MONOTUK, MKTUMOMA (COLMONOTUK), NCUXONOTNK (ha30 Ba BaKT
XaKmgary KOHUenuuanap xam fpatuiMokua. Ynapaa OfaMHUHT
TY3UNLL XUXATULAH XUNIMa-XUNAUTW Ba BUPAUTK, KYN Kuppanu-
NATU Ba YEKCU3NUTW, MYPaKKabnnuru Ba HUXOACU3NUIA acocnaH-
MoKfa. XX acpHUHI oxuvpu-XX1 acpHuHT 6olinapuaa Hasapwii
(hm3mka, TONONOIUA, YU3UKNIM anrebpa, KBaHT (uU3MKacu, pens-
TUBUCTUK KOCMOMOrUA Kabwu (aHNapHUHT pUBOXNAHULIM (a30
Ba BaKT Xakujarn tacaBBYp/apHW >XWAAWN y3rapTupau, §aso Ba
BaKTHVHI TYPAU-TYMaH MOZEeNNapUHN TaAKUK KUAULITA KEHT Ayn
ounngun. by TagkukoTnap onamparu SiroHa 3Hr yMyMuWi, YHUBEP-
can Ba (hyHAaMeHTan anokafopavk - (ha3o Ba BaKT aloKaLopaunru-
Avp feb xynoca ymkapuiira acoc 6ynau.

Eppa TopTuwunw, aBeano, EpHUHI Xap KaHZain MOAAMIA XUCM-
napv TOPTULLNLLW HaTUXaCcKU XMCOBMAHraH TOPTULUNLL Ky4u MaB-
Xyanuruga naigo 6ynagw.

Anoxuga nHTerpan sappavanapHuUHr TOPTULINLL KyYun afanTuUB-
NIMK XyCYyCcUsiTUra ara, SbHU 6up Heya 60LLKa 3appayanap TOMOHMN-
AaH 6ab3un 3appavanapra Tabcup KunaguraH Kyd xap 6up sappava
TOMOHWAAH TabCUP KWUNaguraH KyYHUHT FeoMeTpuK MUrmHamcura
TeHTr.

LLly ycyn 6unaH arap Liap mapkasuiaH macoga ynyaHca Liap-
CYMOH XXUCM aiiHaH LWYyHJak MOLAWUNA HYKTaHW TopTagu. AcoCaH,
TOPTULLIMLL Ky4M KOCMMUK (Dasofarm OCMOH >KMUCM1apy XapakaTtu
TaBCUUHW aHuMKnangn. LLyHpal kunub Knaccuk MexaHukara
Kypa, KOMHOT 4yekcus, 6apkapop Ba abaguid.

ABCONIOT (ha30 Ba BAKT XakKufarun KnacCuK MexaHuka TacBupu
XUCMMap Xapakatu xakuaaru Knaccuk tacesupra Tyrpy Kenmarad
ONTUKa Ba MeXaHuKa opacuja naingo OynraH kapama-KapLunivk-
nap okmbatmnpga 6ekapop 6ynnb kongum. X,akMkataH Xam, K/iaccuk
MexaHVKa KOHYH/Mapu acocuja ednnmaingurad, €pyrivk Ba yHU
macogaZiaH y3aTuil MmyaMMOocy MaexXyf 3au. HbloTOH Hasapuscu
matepua TabmaTn Ba yHAa Oynmb yTtaguraH >kapaéHnapHu yetga
Konaupub, acocaH, Oyl asofarv OCMOH >KUCMMAPUHUHT y3apo
TabCcMpW Ba XapakaTura onm6 6opraH. HbOTOHLAH KeNuH (u-
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3UKnap EpYrnnKHUHT TYNKUHAW TabuaTy xXakugaru xynocara Ken-
amnap. Epyrnvk Tapakanagurad My\uT - agmp TyLlyH4Yacy naiigo
oynau.

dnemeHTap 3appavasapHUHr y3apo 60rnaHUWMHU  aHMKnaw
HOKOPU 3Heprusara oug y.Mmymuidi HazapusaHu apatuil 6unad 60rnmk
OynraH myamMMosiap X03upru 3aMOH (PU3NKNAPUHUHT 3HT MYXUM
Macanacugmp. Mcaak HblOTOH EpYrnMKHU Maliga KoprnycKyna cu-
(haTnga KypraH 6ynca, MHTepgepeHUMa Ba ANGPaKUUAHUHT Kawi®
ATUNNLLN EPYTNNK TYNKUH XYCYCUATUrA 3ra 3KaHWHU KypcaTau.

MAKC KAP/Z1 3PHCT ntoaABUI MNNAHK (1858-
1947) - bywk Hemuc u3nK-HasapuéTumcu. Kune
waxpuga jxXykyKwyHoc npodpeccop ownacupa AyHéra
kenraH. JacTna6é MwoHxeHAa, kelinHyanuk bepnvHaa
yKuraH. 1889 iimngaH 1928 innrava MiwoHxeH, Knnn ea”™
BepsinH yHuBepcnTeTU npodheccopn nasosnmnapuia
vwaraH. YHUHr WaMnid paomMaTUHUHE GolinaHnwmg;
acocaH,1 XIX acpHuHr 70-linnnapura .Tyrpu kenagu., m

1900 nunga Hemmc uanry Makc MnaHK EpyrVKHUHT KOTK-
NNLLIN Ba 3HEPTUAHUHT TapaiULIMHW AUCKPeT nopuumanap, AbHU
3HEpPrus KBaHTMapu opkanu TywyHTupn6 6epamn. 1905 innga diiH-
LITENH ywby Hasapusara acocnaHun6, épyravk Hagakat TUANLWN
Ba TAPKa/IMLLMHWN TYLUYHTUPUOTMHA KO/IMaA, HYpPaHULLHKN Xam Ty-
LWYHTMPMG Gepan. ANHW BakTAa, MeTaN K3acuaaH EpyrivK Hypu
TabCUPUAA 3NEKTPOHNAPHUHT YPUO YNKULLMHK, ABHU POTOIMDEKT
XOAMCaCUHUN TYLWIYHTUPUOIMHA KOMachaH, 6anku Epyrfink KBaHT
3HepruscKu, SbHU POTOHHUHT 3NIEKTPOHHM YpUb YmKapull faspu-
[ia 3HepruaACUHU NYKOTULLNHN XaM Tabkuaiab ytan. AbHu (hOTOH
3Hepruscu TebpaHma xapakar YyacToTacura nponopLuoHaNINrnHn
Ba ywWOy 60rnaHuL épyrnMk KBaHTW 4aCcTOTaCMHUHI meTanjaru
3NIEKTPOHHUHT 60rNaHnL Kyyura nponopuuoHaiIurMHn Xam Kyp-
caran.

X,03uprn gaspfa TabuatwyHoCNMKAa BOCUTaNN Ky3aTyBnap-
HUHI ponn opTnG 6opmMokaa. ByHaa KysaTyB Hasapusra acocna-
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HWO, Ky3aTunaéTrabl 06BEKT Ba YHUHT KaTTaMKIapu X.amga Kys3a-
TUNIMangMraH XoAucanapHUHr 60rnaHUWN opKaau UgoganaHagm.
JKCNEepUMEHT 3MMIMPUK BUAMMHUMHI Mypakkab MeToauamp.
ByHAa TagKMKOTYM TOMOHWMAAH ypraHunaétraH obbekTra Hucba-
TaH (haon, Makcaf/M Ba KaTbMil HasopaTfarm TabCup Hasapia
TYTUNagN. IKCMEPUMEHTHUHI KaTop Xycycusitnapu 6ynné, 6u-
PUHYMAAH, OOBEKTHUHT CO() KYPUHULLMHWU YpraHagun, SbHU yHra
TabCUP 3TYBYM KyLUMMYa OMUSINAPHM MHOGAaTra onmMarian. Skcne-
PUMEHT [aBOMMA OOBEKT CYHBLUIA, XyCycaH, 3KCTpeMas LuapounT-
fa 6ynuwn, sKCnepumMeHTaTop 3ca XapaéHra apanallyBu opkanu
YHUHT YTULL XONaTUHU Y3rapTUpULLIA MYMKUH. SKCNEPUMEHTHUHT
AXWN TOMOHNapuaaH GMpWU YHUHT KanTapunyBYaHAUINAMP.
1MAanmnraH macanaHuHr TacHudura Kapab, 3KCMEPUMEHT MKKM
XWUN YNNI MYMKWH, SbHU TafKUKUIA Ba TEKLWIMPULL HaTUXKacK-
fa 6ynaan. TafKMKOTAA OOBLEKTHUHI SIHTWM HOMab/lyM XYCYCUAT-
napu aHWKNaHca, TEKWMPULL 3ca Ha3apuil TaaKMKOTMapHW Tac-
OUKNAW YyYyH yTKasunagm. SKCNepUMEHTHU YTKasuwl MeToasapu
Ba ONIMHraH MablyMoTnapra kapab, MuKOopuiA €ku cudatnura
aKpaTuw MyMKUH. CrudaTnm MyHanuw mM3naHuL XapakTepura ara
6ynnb, MUKLOPUIA HUCOATNAPHM ONILLTa MHTUAMaRAN. MuKaopwia
TaAKUKOT/Iap 3ca ypraHwnaérraH XOLWCAHWHI MWK/™opuil KaTTa-
NNKNaPUHN aHUKaLra UMKoOH 6epaaun. AManunéraa by UKk MeToz
OVp-6UMpMHK Tynauprad xonga onné 6opunagn. nmuii Tapakkm-
ETHUHI KaliCu coxafa KynnaHuwura kapab, TabuaTwyHoCIMKaa
amainini Ba VKTUMOWIA-UKTUCOAUIA 3KCMEPUMEHTNap YTKasuna-
AN, DKCNEPUMMEHT XakKmaa ranvpuiraHmga yHuW pexxanawThpuLL
Tyrpucuga Gukp puTUW No3uM. by Myammo 61Mp OMWUAIKW, SibHK
TEKWNPUNAETraH XapaéHHUHI GMPrMHa oMuan 3bTMbopra ONnH-
raH 6ynca, Kyn oMunnaa aca aKCnepMMeHTAa KaTHalaéTraH 6apya
OMWUNNAPHUHT y3apo MyHocabaTugaH Kenmé umkagn. Kyn omunnm
mMeTof XX acpHuHT 20-Annnapunga UHraM3 ctatuctu P. duwep To-
MOHW[AH amannin aHda UK mapTa KyanaHraH. Hatmkaga uiMui
TaAKMUKOTNapAa 3KCNepUMEHTHM pexanatuT HpuLl AHM NpeaMeTHN
nango Kungu, SbHU 3KCNEPUMEHTHUHT MaTeMaTUK Ha3apuscu By-
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XyfAra Kenmob. y opkaiv TafKUKOT ONTUMaNNaluTUpUAAN Ba MU
TALKUKOTHUHT HOKOPU CUaTU TabMUHNAHAM.

Kynnab vnmuini akcnepumeHTNap Ba KysaT}'Bnap KynruHa Ba
X,ap XN yn4yoBfapHU Hasapfa TyTafu. YN40B 3ca MaxcyC TeXHUK
Kypunmanap épgamuia ypraHwnaétraH 06beKTHUHI XycycusTna-
PUHN MUKAOPWIA aHUKNANAW. YI40B HaTwKanapum aca yn4os 6up-
NNKNapu acocuga ONUHIaH MUKAOPAMP.

YnuoB 6upnuru aTanoH 6ynunoé, ynyaHaétraH 06 beKTHUHT MUK-
Jopnapn y 6unaH conuwitupunagn. Xosumpru faspga Tabuatily-
HOoC/NMKAa ynyamnap Ba Tapo3unap 6yinya 1960 nnnga XI Xanka-
po Bow KoHthepeHumsaaa kabyn KunuvHraH Xankapo tmsum (CU)
AaH onganaHunaan. VIHCOH aHUK ce3nl 6unaH Kabyn KMAnHraH
npeameTnap Ba KoAucanapHu KysaTuL >KapaéHuaa KaHjangup
yMyMJialiraH TacaBByp, TYLIYHYa, Ha3apuil Kouaa, SbHU MaBX,yM-
NNKKa yTagu. MaBKyMnawTMpuw ypraHunaétraH OObLeKTHUHT
KaHJalamMp Kam MaBXy[ XyCyCUATW, TOMOHMapU Ba GENrUCUHN Y
6vnaH 6up BaKTAa NarMao 6ynaguraH Ba LWakNnaHaguraH omp éxku
O6Vp Heya 06BLEKTHUHT MaBXy [ TOMOH/IapK, .XycycusTtnapn, benrn-
napu 6unaH TacaBByp/iM TacBMpfallfaH ubopar.

Nnvmmii Gunuwiga yxwaw Ba W30MALMAN0BYN MaBX,yMIallTu-
PULL KEHT KynnaHagu. YXwaw MaBKyMaawTupuw 6ab3v Kynru-
Ha NpeAMeTNapHUHT KaTop MHAMBUAYan Xoccanapu, 6enrunapuw sa
ynapHu anox,mga rypyx,ra éumpnawtmwga HaMoéH bynaan. Maca-
NaH, KynrvHa ycuMmavMKnap Ba AaiBOHNapHW anox,mia Typ, oTpag-
nap, ounanap Ba 6owKanapra 6GumpnawTUPULL.

N301441A10BUM MaBX,yMAALUTUPULL MYCTaKuU/ MaBXyZd, MOA-
OWiA onaMm Ba npefgmeTnap 6unaH 60rnvMk MyHocabatnap, 6ab3u
XoccanapHu axpaTuw ynu bunaH x,0cun KUnuHagu. TabKuaniall
NO3UMKW, WUIMWA MaBXYMIAWTUPULLHWUHT LUaKANaHWUIWLKM Buanw-
HUT OXMPrn Makcagu XxucobnaHmanam, 6aniku ysumpa TepaH, Kap
TOMOH/MaMa aHUK 6uMM BOCUTACUHM HaMOEH Kunagu. MacanaH,
3NMEKTPOMAarHUT XoAucanapHu TyLWYHUW MaKCBeNNHUHT MaLLXyp
TeHrnamacuiaH CyHr BYXXYAra KeiraH Ba eTap/v KeHrautupunrau
xamga GoinTunrad. Ekn 6oika mucon, X1X-XX acp 6oLunapu-
fa fHrM (haH mMabnymoTniapyu HaTwkacuaa eii3eH6eprHUHr Hoa-
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HUKIMK NPUHLUMNW WaKNNaHAW, 6yHAa ce3nnapiun yarapTupuaraH
HbIOTOHHWHT ONlaMHUHT MeXaHWK CypaTu noigesop 6ynaw.

TakpopnaLl yuyH casonnap

1 KayoHgaH 60Lwn1ab acTpoHOMMSAAA (PyKapo BaKTWdaH qoinganaHni-
MOKaa?

2. Caliépanap KaHgal thapknaHaguraH rypyxnapra 6ynmHagn?

3. K'Y KaneHaapyHUHE acocuid Bupnnr KaHgai 1nn xucobnaHagm?

4. KaneHpapnap 1cioxoTu Byiinya MabiymoT/1ap KenTUPKHT.

BYTYH OZTAM TOPTULLUNLL KOHYHNAPW BA
HUCBUWNUK HA3APUACUHUHI MPUHLUMNIAPYU

VIHCOHHMHT Lau6mn Ba aui-LL ./am Xyaam
OHa TWwm Kabu BaTwH TumMcomaup.
®PAHCYA JIE IAPOLL®YKO

Pe>ka:

1 ByTyH onaM TOPTULLMLL KOHYH/apW XaKuaa TyLLYyHYa.

2. HUCOMIANMK Ha3apUACUHUHT MPUHLMNIAPKU Ba 31eMeHTNapu.

3. JekapT KoopAvHaTanap cucTemacy TyLlyHYanapura ancauin Ka-
paLLiap xakuaa.

4. Tanunei anMalITUpULLNapuaa WIMWIA Kapawiap Xakuga.

Mag3yHUHrMavucaam: 6yTyH o1aM TOPTULLIMLL KOHYHNapK Ba HUCOUIA-
JINK Ha3apVIsICK XaKnaa MabilyMOT GepuLL.

MaB3yHWHT Basudanapu:

- OYyTYH Of1aM TOPTULUMLL KOHYHUHWUHT DKTUMOMIA axaMUSTUHN Epui-
THLL;

- HUCOUIANMK Ha3apusacK TYLLYHYaNapu Xaknaa MabiymoT GepuLL;

- [lekapT KoopavHaTasiap CUcTeMack Wi.MUA X0ONnaT/1iapuHn ypraHuL,

- Fanuneli aMaLLTUPULLIAPUHMHT Y3ap0 B0TIMKANTUHIA aCOC/aLL.
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TasH4y nbopa Ba aTamayap: uyaccvk (usvka, naTypanucT. aTo-
MUCTUK Uapaiwinap, bpagpu, abbepalion, maTepmus MULLOPKW, 3KBMBA-
/eNT macca, 31M4IMK: );apakaT MUK,A0pW, 3KBMBAYEUT, MMMYMbC, 3KCMe-
PUMEHT, 31EKTPOMarHUT MalifoH, CUCTEMATMKa, KAMEBWI mogaanap
Ba >KapaéHnap, M3nK j“OHyHUsITNap, 6uodmsmka, TabwaT, aTomnap,
Monekynanap, usnk Bakyym, MakpoCKOMMK >Kucmnap, buoctepa, amnu-
pUK, pusmnk aso Ba >.K

Knaccuk qusmka a3o Ba BaKTHU (PM3NK 0ObEKTNIAPHUHT YHU-
Bepcan apeHacu cugatmaa Kypub umkkaH. anuneid, Kennep, Je-
KapT ONaMHWHI MexaHWK cypaTu feb atasraH KiacCuK MexaHu-
KaMy fipaTuLl y4yH acoc co/iraHnap Ba YHWHr acocuucu Kcaak
HblOTOH X,ucobnaHagn. anunein x,apakaTHUHT 4 aKCMOMAacCUHW
LAKNNAHTUPAN. BUpUHYMCK SOMMUWIA Te3NWK WyHaNMLWIN Ba KaTTa-
NVK Byinya yTaguraH TUK TEKUCIMK Bylinya apKum xXapakat UHep-
UMSA KOHYHUANMP. VIKKMHUYMCK 3ca 3pKWH TyllaauraH XWCM MYyH-
Tasam Te3NMK OunaH xapakatnaHagu. YumHuucu - 90° Bypuyakpa
KWSt TEKUCNUKAATN X,apaKaTa >KUCMHUHT 3PKUH TYLLMLLIWHW KYpu6
UMKULL MYMKUH, TUK TEKUCNUKAA 3Ca MHepLuMs KOHYHU 6ynaaw.
TypTUHUMCHK - HUCOMIANUK npuHumnK, Gapyacn (MCO)aa umsmk
KOHYHNap 6up xun 6axapunagn. HblOTOH Y3UHWUHT «Tabuat dan-
capaCMHMHI MaTeMaTKK 60LNaHUWM» AeraH acocmin nwnga Manm-
nein KawW@UETUHUHT MKKN KOHYHVHW Y.MyMNaLUTUPKO, YHIa YUnH-
YN KOHYH - OYTYH 0f1aM TOPTULLULL KOHYHUHW KUPUTAN.

FANVEO FANVAEWN 1564 fnnHuHr 15 doeBpanngs <
WTanuaHHnHr MNusa waxpuga, caHbaTKopaap oniacu- «
Ja Tasannyg Tonrad: Musa yHuBepcuTeTUaa ypw *
paspuja TN66MET, reomeTpusa Ba MexaHuka paHnapu n
6unaH KU3MKu6 MycTakui Taxpubanap onmé 6opraH:
1889 nnpgaH 6ownab Wy yHMBEpPCUTETHUHT nNpodec-
copu cudhaTunga dhaonuaT kypcaTraH. I Fanuneii men,;
XaHukaga 6up MHepuunan cucTemagaH VKKAHYM'uHepy
uman cucremara yTuwga-koopanHaTa Ba Tesnvknap'.
opacugarn 60rnaHvLWLHN, XXUCMAAPHUHT 3PKUH TYLUIULL
Te3/1aHULWMHUHE OrMp/Mkka 60rnnk aMacnurnHn Taxpuba opkanum ncéorna-
rad. I FTwuneli ywa pgaspga [chusmnknap opacuga Taxpubanap 6opacuga y3
ypHura ara ¢gaH ap6o6u 6ynraH. ‘
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HblOTOH y3 Mwnga Kyimgarn gactnabku TylwyH4yanapra Tab-
pud Gepagn: matepus MUKAOPW, 3KBUBAJIEHT Macca, 3UYIUK; Xa
pakaT MUKLOPW, 3KBUBaNEHT UMNY/bC Ba KYUHUHT TYPAU XUNapu.

X,ap KaHAal XXUCM Y3UHUHT TUHY KN TEKUC Ba TYrpy YUK
xonaruga Typuwa LaBoM 3atagu, y 6y x,0mMaTHM y3rapTupumil yuyH
KylinMMya Ky4Hu Maxoeyp aTmaigu. X/ pakatnap MUKAOPUHUHT
y3rapun KyLimmya x,apakaTiatMpysyuy Kyyra nponopuuoHan 6y-
NNG, Ky4 TabCup KunaguraH Tyrpu nyHanuw 6yiinya 6ynné ytagu:

a = PlT.

Tabcup X,ap JOMM TEHT Ba Kapama-KapLiy Tabcup 6ynaam, 6oLu-
Kaya KUnnb ainTraHaa, MKKW XXUCMHUHT 6up-6upura y3apo Tabcu-
pU y3napy opacuaa TeHr Ba Kapama-kKapluuM TOMOHra iyHanaam.
HblOTOH hU3nK 06BEKTNAPUHUHT XapakaT MaifoHu abcontoT haso
Ba BaKT XmcobnaHagn. KnacCcMk mexaHuKa XapakaT KOHYHMapu
abcontoT (ha3o Ba BaKTra HucbaTaH MHepLMan xapakaTnaHaguraH
TM3UM cudaTmaa aHnKNaHaguraH XmcobnaWHUHT nHepuman TU3mn-

Muga Tyrpuamp:

Rip—Ror

HbIOTOHHWUHT GYTYH Onam TOPTMLIMW KOHYHW: Xap KaHpjal
MOJANIA XXMCMNap Maccanapura Tyrpy NponopuyoHasn, opacuaarm
MacogaHUHI KBajpaTura Teckapy NponopLmMoHan Kyy 6unaH Top-
TUWagn:

P=y mm-

OyHAa 7 - rpaBMTauMoH fouMuiicK; y = 6,6745 « 10“” MYKr ¢\
Moganii onamHy ypraHull Y4yH MaBXyM/IMK Ba HUCOMANMK
MYXUM axamuaTra ara. X,akmkaraH, MaBXyMInK feraHja, HUCOUiA-
NINK XapakaTura 60rnvMk 6ynmaraH npegmetnap (MOAANIA XX1cMNap)
Ba (PU3MK XOLMCANAPHUHT MOXUATW Ha.MOEH Bynagu. anuneii my-
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BO3aHaT TYrpy YM3unK, Ba Tyrpu ynyam 6yinna6 6up-bupura Hucba-
TaH KyLUWMaraHUrMHU Kypcatnb, MexaHUK XapakaTHUHT YHUHT
MeXaHWK MyBO3aHUTWUra HUCOMNUTMHK Genrunagn. ByHpai xo-
NaTAArM XNUCM X;UCOGNALUIMMHT UHepunan TusmmMu feb alanagu.
annAeit HUCOMINMK NPUHLUUNMHUHT MabHOCK KO'ngarnya; 6apya
nHep\),Man Tusmmnapa MmexaHvka KOHyHNnapu 6up Xun waknra ara,
AbHUY Hepuman Tusumnapia 6apya mexaHuk xapaéHnap 6mp xun
yTaait® byHaal T3nMnapaa X1UCMIapHUHT MaKOH-BaKT (YNapHUHT
ynyam™l, xonaTtu, MaBXy[/IMK X0naTu, ynap opacugarvm BakTuH4Ya-
MK O]abnknap) XycycuaTnapu ynapHUHI XapakaTuja xapakarna-
HagUMK EKun ykK, byHra 60ramMk aMac. AMMO Typaiu xmucobnawl Tu-
3MMNapy YYYH yNapHUHE Xapakat Te3nuru Typanya nioganaHagu.
Xwucobnawl TM3MM Mymgarn xapakat xucobnawl TUSUMUHUHT apa-
nawimw Te3nnurn 6unaH anrebpank kywunagn. Oparaa, by .xakvaa
WyHAai feb ranvpunagn, swHU Fanuneit-HbloTOH MexaHUKacuza
(hakaT Te3NUK HUCOWIN KaTTaMK XucobnaHagn. SNHWTEAHHUHT
Maxcyé HUCOWMNMMK Hasapusicy HUCOMANMK npuHUMnura Kypa
KynpoK yMyMUiA KypyHULLAA LIaKniaHagu. XUco6nalluHUHT nHep-
uvan TMnumnapuga Hadaxkar MexaHuK, G6anku (UMK xapaéHnap
Xam 6up xun ytagu. Ywoby Hasapusaga 6y npuHuun 6up-bupu
OunaH y3BuiA 60rNMK: Bakyymgarn Hyp Te3IMMMHUHT AOUMUNANNK
NPUHLMNK, HYp MaHbacy xapakaT Te3/IMTMHUHT YHra 60riMK aMac-
mrun. ®

Epaa TopTMWMW, aBBano, EpHUHT Xap KaHAai MOALMIA YKUCM-
napyu TOPTULLIMLLIN HATMXaCU XMCO6M1aHraH TOPTULLMLL Ky4n maB-
Xygnuruga naigo 6ynagu.

Anoxuaa uHTerpan 3appadvasapHUHr TOPTULLINLL KyYn afauTme-
NNK XyCYCUATUra ara, AbHU 6Up Heya boLuKa 3appayvasnap TOMOHU-
[aH 6ab3y 3appavanapra Tabcup KunaguraH Kyd xap 6up sappava
TOMOHMWAAH TabCUP KWaauraH KyYHUHT TeOMeTpUK MUTrMHAMCHUra
TEHT.

LLly ycyn 6unaH arap wap mapkasujaH macoda ynyaHca, Luap-
CMMOH XXMCM aiiHaH LyHAaih MOLAWIA HYKTaHW TopTagun. AcocaH,
TOPTULLMLL Ky4n KOMHOTZArM OCMOH XXWCM/apy XapakaTu TaBCu-
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(uHn aHuknavign. WyHaalh Knamb. KnacCUK MexaHukara Kypa,
KOMHOT YeKcu3. 6apkapop Ba abaauii.

A6CONIOT (ha30 Ba BAKT KakuMiarn Knaccuk mexaHumKa TacBupu
XUCMMap KapakaTu X,akuaaru Knaccuk TtacBupra Tyrpu Kenmarad
ONTUKa Ba MexaHWKa opacufa nainfo 6ynraH Kapama-kapLulnuk-
nap okmbatmga 6ekapop 6ynnb kongu. X,akmkataH X,am, Knaccuk
MexaHWKa KOHYHMapy acocufa evynmnManguraH, épyriavk B™ yHu
mMacogafiaH y3atuil MyaMMOCK MaBXyf 341. HblOTOH Ha3asuscu
maTepusa Tabuatu Ba yHAa Oynub yTaguraH >xapaéHnapHu/yetga
Konanpmb, acocaH, Oyw asofgarn OCMOH >XUCMMAPUHWHT, y3apo
TabCcupW Ba X,apakatura onnb 6GopraH. /

CuMMETpPUK yTaguraH >apaéHnap Tabuartha KeHr TapkairaH.
Yw6y x,oamucara Kyrnpok Kop napyacuHuU mMucon Kunmé ke tmpumil
MYMKWH: KOp napuanapv unaH yHUHT Kuppanapu opacugaru yp-
yak 12° HM TalKua Kunagn. YyHKM cyB MOfieKynacmaaru ? atom:
BOJOPOL aTOMM KWUCNOPOZ atoMu 6unaH 12° 6ypuyak x0C3n Ku-
nagw.

My3HUHI KOp NaHXapanapy axoumnb Tyrpunnkaa xonnawran
KynruHa wyHgai MonekynanapgaH néopat 6ynmé, ynap cummet-
pUK akc atagn. CUMMETPUKIUKHU aTpoMMu3HM yparaH 6apya
06beKTNap, XoAmcanap Ba >kapaéHnapja Ky3aTULMMU3 MYMKUH:
KYH-TYH, KYELHWHT YMKAWKM Ba 6GOTULWIM, LIMMOMWUIA Ba >KaHy-
6nin KyT6, yCUMAMKNAp Ba KaMBOHMAPHWHI CUMMETPUK TY3Wan-
wn. CUMMeTpUA LWebp TY3UIULWKN caHbaTuha X,.am y3 ypHura ara.
Tabuunii paHnap Ba maTeMaTmkaga \am CUMXMETPUAIAP Kym;Lwru
MaBXyfl. MabnyMmku, Tapuxga CUMMETPUS Xakugarun TabanmmoT
XMaTeMaTvKiap Ba MWHeposiornap TOMOHWAAH WULINa6 YMKUraH.
MaTemaTuka CUMMETPUAHU anrebpaHuHr onnii 6ynnMmra Teruni-
NN Typyxnap Hasapuacu éppamupa 6aéH Kunafu. YHUHr uwinab
ynkuanwmra byoK matemaTuk aén dMma Hetep cesunapim xuc-
ca KywraH. 'ypyxnap Hasapusacu XIX acpgarn matemaTuKaHWUHT
KawpuétnapuaaH 6upn 6ynmb, GaHaa KeHr KynnaHagu. Y gpusmka
Ba KWMEHUHT ByNIMHMac Kucmu 6ynub, Kpuctansi Ba Monekynanap-
HUHT HO3MK CUMMETPUANapyu Ba YNapHUHI 3HEPreTMK XOMaTUHU
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TaflKUK Knnagurad 6ynumnapura Teruwnuaup. Xap kaHgani npeg-
METHUHI CUMMETPUA Typyxu onpeaumsnapgaH wnoopaTt 6ynu6.
ynapHu TekMcamkaa ake atraH 90° 6ypuamiuga yTkasuw MyMKUH.

WcTanraH npegmMeT Kabu TakpopnaHyBYM NaHXapa CUMMETPUK
Oynuwin mymkuH. MpegMeTnapia KynnaHaguraH cCUMMeTpuUs one-
paumsacy xam ys3fnykKcu3 naHxapanapfa xam KynnaHagu. Ly 6u-
naH 6upra, 6yHaan naHxapanap Tawku CUMMETPUK onepauusnap
Tabcupuga yrapmac 6ynmo konaau. YnapaaH 6upun «tpaHcnauuns
naHXXapaHUHT KaHAakaup hyHanuwmy byinya Kysranmwmanp. Xap
61p nNaHXapaHu Takpo/finaHaguraH syelikanapra 6ynuw MyMKUH.
Bup Aueiikagarn Kysraavw cuMmeTpus onepauusacmuamp. Cummert-
pUa NPUHLMNN (U3MKAHWHT 3/1eMeHTap 3appadanapun acocuia Ha-
MOEH 0ynn6, 3appaya Ba aHTM3appaYa XXyPTaIMrmHu Xocua Knnaau.

' '"AEKAPT (DESCARTES) PEHE'(noni. Homu - Kap-
YTéanii;:1596. 31. 3, Nlas, TypeHb - 1650. 11, 2, CTOK-
i“ronbm) -¢ppaHyys cainacydpu, maTemaTurn, usu-

m, dusunonoru. fla~®new nesynT Konnexuaa Tabaum
LWONraH; IOHOH Ba /IOTWUH TUAMapyMHU, MaTemaTurka Ba
6<dhancadanHu ypra'Hrawl629:innaa HngepnaHgusara ky]
¢unb 60punb, haH 6uNaH WyrynnaHa 6ownaraH. K vponu-
;,ya Xpuctwa raknudu 6unad 1649 iunga Lseyusira
<_L;€_opa,qv| Ba yLla xoipga BacoT 3Taau, ,

[ekapT hancadacn YHUHI MaTeMaTUKacu, KOCMOrOHUACK, (K-
3MKacu 6unaH 60ornMk- MaTemaTuKaga aHa/IMTUK reOMeTpuUs acoc-
napugaH 6upu Tyrpu 6ypyaknm KoopauHaTanap TU3UMWU YHUHT
HOMW 6unaH atanagu. Y3rapyBum MUKAOP Ba (PYHKUMA TYLYHYa-
CUHK GepraH («MeomeTpusi», 1637), 6up KaH4ya anrebpa 6enruna-
PUHW XOpWUiA KnnraH. «Auontpuka» (1637) acapupa Epyrnvk Hy-
PUHWMHT UKKN MYXUT Yerapacuia CUHULIN XaKngarn KOHyHHN 6aéH
KunraH. XapakaT MUKAOPUHUHI CakKNaHUL KOHYHWHU Tabpudgna-
raH. OCMOH YXWCMIapUHWHT t03ara Kenuwiy Ba .xapakaty Matepus
3appanapyvHUHT yIopMa XxapakaTujaH feb TyLWyHTMPYBYM Hasapus,
AbHU [lekapT yrop.Manapyu myanamgu. Y dusnonoruara ong 6up
KaH4a Taxkpubanap yTKasau Ba bupuHun 6ynmnb Laptcuns pedexkc
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X,aKngary TacaBBypHu apatan. JekapT ¢aso .Matepus 6unaH Tyna.
matepusacu3 aso yk aeb TywyHan. [ekapT gancagacy acocuga
YKOH Ba TaHa, «(MKPOBUYMN» Ba «KynaMam» cybCcTaHUms Lyanns.mu
éraan.

MaTepusaHn Kynam éku (hasora TEHrNnawTupraH, XapakaTHu
XUCMMAPHWHT Y3 XXOMUHW y3rapTupuwingaH nbopat fgeb ouniraH
[ekapT ukpnya, xapakaTHUHT yMyMuii cababumcu .xygo 6ynmo.
y MaTepus. .\apakaT Ba OCOMMLUTAIMKHW ApaTraH. VIHCOH YOHCK3
ab3on GagaHHWM Taghakkypra Ba mpogara ara OynraH >OH 6unaH
6ornab typagn. Oekapt thancagacn Xymo, XMCM Ba XOHAaH n6o-
paT yuTa Tyrma ros 6op geraH Kougara acocnaHagn. Y XyfOHUHT
MaBXYyL/IMIMHW, TalWKW ONTAMHUHT pealiurnHu mucbotnawura xa-
pakaTt KunraH. [lekapTt rosicura Kypa, UHCOHHUHT MOXUATU YHUHT
hukpnawngaomp. «PukpnasnmaH, AeMak, MaBXyAmaH» [0aH
aopm3.M LWYHOAH Kenmb UMKKaH.

YHUHT UKpuya. Wi.Maa WLWOHYNW. UCOOTNaHraH. Taxpubasa
TeKLWMpWAraH Aactnabkm acoc MKKU yn 6unaH: GUPUHYMUCK WH-
AYKLMA Ba aHaNN3 OpKain; UKKUHUYNUCK JefyKLus Ba CUHTE3 OpKa-
nv um3nab Tonunagu. [exkapT MKKUHYM WyNHWU Mabkyn Wyn feb
XMUCO6Mainan. Y MHCOH akn-uAPOKUHUHT GUNULL XapaéHugaru yp-
Hura toKcak 6axo 6epagm. «X,ap 6mp Xynocara wy6xa 6munaH KapaLw
Kepak», - Jeran y. Xap Xu.xaTgaH pauuoHan ainnacyd 6ynraH
OekapT XYWU-XYT1! acpnap ancagacu Ba (paHW TapakkuéTtura
Ca/IMOKM XMcca KyLWAW. YHUHT (hancaa Ba TabmaTLLYHOC/IUKKA
OMA TabMMOTNapW TabCUpuia BYXXyAra KefiraH UnaMuin maktabnap
MaXKMyacu KapTeaninumnmk ancadacm Homu 6unaH mawxyp 6yn-
an. Acocuii acapnapu: «CeomeTpus» (1637), «MeTog Xakuga My-
noxasanap» (1637), «®ancata acocnapu» (1644) sa 6oLikanap.

[exkapT KoopauHatanap TU3UMWU - TEKUCNUK EKu hasoparv
TYrpyv 4M3nK KoopAuHatanap TU3MMWHW PeHe [lekapT KupuTraH
(1637). bup HyKTa TekucnMkaa KoopAauHatanap 6owwmvaaH ytaau-
raH ukku: Ox Ba ()y YK éku yu: Ox, Oy Ba 01 ykaaH nbopar. byHaa
KOOpXLHaTa YyKnapura KyiuunaguraH ysyHAuK Gupnuknapu ysa-
po TeHr 6ynagn. KoopauHarta yknapu y3apo TUK 6ynraH [ekapt
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KoopAuHaTanap TM3nuMu Tyrpu 6ypyaknu KoopauHartanap TUsummu
[eb atanagu. [dekapT KoopauHatanap TU3MMMK [eraHfa KyHuH4a
aliHaH LWy TU3UM TyLWYyHUNaaW, ymymuii ekapT KoopauHaTtanap
TM3UMK 3ca apdnH KoopamHatanap Tuumn aeb atanafu.

Takpopnall yyyH casonnap

1 ®a30 Ba BaKTHWHI GUP-6MpmaaH aXXpaMacInMrMHn Kavicu onumnap
y3 vwiapuga ncbotnagmnap?

2. DVHLWITEAHHWHI HACOUIANVK Ha3apusaCcK KaHaal Ba Heva NpuHLMN-
ra acocnaHagu?

3. CUMMETPVK yTaauraH xapaéHnap Tabmatia KaHgain TapkaaraH Ba
MUCO/IIAP KETUPKHI?

4. MaTemaTvKa KawméTnapgaH Kaicv 6mpm haHga KeHr KysiaHuna-
[V Ba ynap Kaiicv bynimnapra Tervwnuanp?

TEPMOANHAMUK YXAPAEHNAPOA BAKTHUHI
NYHANTUPUATAHNUTA. SHTPOMUSA.
KNTAY3NYC TEHIJTAMACW. KAPHO LUKIJTAPU

BTwum - uaiTapuw Ba Takpopnawl MeBacugup.
- ABY PANXOH BEPYHU

Pe>ka:

1 SHEPrusHUHWUHI CakMaHULW KOHYHW. [oTeHUpan Ba KUHETUK 3Hep-
.

2. MaTemMaTUKaHUHI TabyaTLLyHOC/IMKAAr PO/n.

3. CratucTvkK (hm3nka Ba TePMOAVMHaMUK XapaéHnapia BaKTHUHT
AYHaNTUPUATaHAUTA.

4. SHTponuA Ba KapHO LMKNIapK Kakuga TyLlyHYanap.

MaB3yHLLW MaKcagu:
D MaTeMaTUKaHUHT TabuaTLLlyHOC/IMKAArn [acTiiabku WIMWA - Ka-
paLlfapMHM ypraHul Ba ynap Xakuja mabiymMoT Gepu,
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2)  CTaTUCTUK (hM3MKa, XapopaT, abConT HOMb Ba TePMOAMHAMMKa
KapaéHnapu GyiiMya WIMMIA Kapawwiap.

Mag3ynuur sasuganapu:

- MaB3yfapHUHT aHaary WKTUMOWIA axaMUSTUHN EPUTHLL;

- TepMOAMHAaMIKA >KapaHTapUHUHI BaKT/lapu Byiinya mMaTepusigaru
YPHW .4,38K10A MabllyMOT GepuLL;

- (haHNAPHUHT Y3apo 60rIMKINIHK acoc/aLLl.

TasHy wnbopa Ba aTamanap: y;apakaT, MaTepus, xapakannTwur
ynyamu, 3Heprus, noTeHUMan, KUHETWK, éumnry, noTeuuman 3Heprus,
KUMEBWI 3HEPTT, WYKM 3HEPTUsl, OpraHusMm, CUCTeMaTuKa, KUMEBUIA
mMofjanap Ba >KapaéHnap, (M3MK K;OHyHusTnap, \apopaT, j"aiHaw
HyLTacu, Monekynanap coHu, 6yr 6ocumun, aTmocgepa 6ocummu, mogaa-
nap y;onaTu, UCCULANK MULLAOPW, MOAAAHUHT GepuaraH AnLgopu. meci™
NVK X;@KTT, KOHBEKLMS, HypnaHuw, TabwaT, am.mnap, mMofekynanap.
(b TUK Bakyym Ba Yy, K

XapakaT MaTepusHUHI axpan.Mac XyCyCuaTU XucobnaHaau.
MaTepusra yxwab yHun xam Wyk; K,umb 6ynmaian. Matepus xa-
pakaTUHUHE yn4yaMu 3Heprus xumcobnaHagn. MInMuii HykTam Ha-
3apfaH 3Heprus UKKW Typra 6ynvHagu; noTeHuuMan Ba KUHETUK.
EKunrnnap Ba 03vK-OBK;aTnapda MoTeHuuan aHeprus 6ynagu, y
0y mopganapga TyniaHraH KUMEBUI SHEPTUAHN HAMOEH K;Wnaaw.
MMoTeHUMan sHeprusa TM3IMMUra ULWHW amanra owmpagurad akar
NYKN SHEPTUAHWHT KUCMU Teruwnu. bus xamuiia 6mp aHeprus-
HUHI 60LIKa 3Heprusra annaHraHuHW Kypamus.

EHMW >kapaéHuaa axpanub UMKKaH KyMUPHUHT  KUMEBWIA
3HEPruACU UCCUKIIMK Ba HypnaHWLW 3Heprusicura annaHagn. As-
TOMOGW/b EKUNTUCUHUHT KUMEBUIA SHEPTUACK YHUHT EKUAULLINAA
(holigann MexaHWK 3Hepruara ytaguraH ra3 MosieKynacu KMHeTuK
9HEPrUACUHMN KainTa XOCWUN Kunagn. SHeprusHUHT Xap KaHgan y3-
rapuLLM YHUHT KACMaH yKonuwura onmb kenagu. Xap LOVM Kaii-
Ta xocun éynuwgarn MK 100% paH kam 6ynagn. KymMUpHUHT
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éHMwnga TaxmmuHad 20% KUMEBWIA aHeprus oraann NCCUKINKKA
anaHagn. dnektpoasuratens PUK 80% aTtpoduga 6ynagw.

OHEPIUAHVHUHT CaKMaHWLW KOHYHM Kyihuparuya: MyK Hapca-
[aH 3Heprusa naigo Oynmanrgn Ba M3cu3 yKonmangn. Mccnknmk
SHEPTUACMHUHT BUp >KolMaaH BoLLKa Xolira y3aTunuw ycynu, uc-
CUK/IMKHWUHT 3HEPTrUSHUHT GOLLKa Lakura annaHuwmy TepMoau-
HamuKaga TafKuK aTunagn. MICCUKNUK y3rapuwinapy xapaéHuia
Kapopart, 60cMM Ba XaXXM Kammacu bupranvkia éku ano\mpa typ-
NV Waknnapga ysrapuwn MyMKuH. TepmogmHamuka tokopuaaru
napaMeTpiapHUHT y3rapuwl nyHanuwnapy Kaknga ranupu6, by sa
OoLIKa NnapaMeTpaapHUHI MaTemMaTUK 6aéHy GunaH LWyrynnaHagu.
TepmoguHamuka puBoxnaHuwm XVII acpHuHr 60-innnapvga
6olnaHraH caHoaT MHKMNOGK oKmbaTnapw, aBBasio, GUpUHUN By
MalumHacyu, GMPUHYM MApPOBO3HUHI APATUAULLM BuaH 6OrnK.
HaTtwxkaga moaganap Ba UCCUKINK XapaéHNapvHU TaAKNK KUULL
YUYH jMaxcyc nabopatopuanap Ty3ungn. factnab UCCUKIUK Ba ys3-
rapuw 6unaH LWyrynnaHraHd, CyHr aca 6apya Luaknnapgaru aHep-
rmara ainaHULWHUHE MacananapuHn YpraHuWHY KUpUTraH TepMo-
AMHaMUKa pyvBOXNaHa boLunagu.

"a3napHUHT KMHETUK 3HEPTUACU K3LMPUTaH Ba COBYK ra3 apa-
nawTMpUNraHuaa ynapHUHr Kapopatu HUMa y4yH TeHrnatlniLIHmn
Ba YHUHI 6ab3n ypTa KuiiMatu 6enrunaHuLLnHN TYLWYHTUPaaK.
MuHrnaé TykHallysnap Bocutacu 6unaH Ku3gupuaraH ras mone-
Ky/nacu y3 KUHeTUK 3HeprusiCUHM COBYK rasra 6epagu. Xanm OyH-
[ia KKana rasHuHr kdMypra KUHeTUK 3HEPIrUACK TeHrnamanm.
Bapua mMonekynanap xap 6up TyKHalUWAaH KelinH y3rapaguraH
TYP/Y KaTTa/IMKnap Ba Te3nmknap bunaH xapakart kunagu. LUyHuHr
YUyH ra3 (éku xap KaHaal 60LIKa MOALA)HMHT XapopaTyi Mo/ieKyna
ypTa KUHETUK 3Hepruscu ynyamu xucobnaHagu. K,msgupuwgaru
mMoAJa MyKoTaguraH XONaTHUHE Y3rapulivHU, WYHUHTOEK, KUHe-
TUK Hasapus acocufia TYLYHULW MYMKUH. KMaTTvK Xucmpga atom
€Kn mMonekynanap 6up-6mpu 6unaH Myctaxkam 6ornaHraH. dakar
KaHAaraup ypTta olnawysnap atpoduaa TebpaHagn. XXUCMHK
KM3OMPULLAArN KMHETUK 3HEprusifa YHUHI Monekynacu éku aTo-
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MW pUBOX/aHafM Ba ynap fiHa X,am Te3poK TebpaHaan. Hatmxaga
3appadvasnap opacupary macoga owagmn Ba, HUXOAT, ynapHu 6up-
Ovpura aKuUH (UKCUpnaHrad xonatnapga ywnab Typuil My.MKUH
Oynmaigun, Hatuxaga uTapuw Kyum 6unaH xam owagn. Kyucus
fornaHraH CylKIMK X0naTu MycTaxkam 6ornaHraH xonargaru
MOALANapHUHT y3rapuiin yuyH 3apyp OGynaraH WCCUK/IMK MUKAO-
pu 3puLl UccuKaurn aeb atanagu. Arap UCCUKIUK Kenvwu fpa-
BOM 3Tca, Y X0Nj4a aToM Ba MOJIEKYNalapHUHT KUHETUK 3Hapruscu
owlaan, KaTTa Te3/IMK 6unaH CyKINK numaa xapakatnaHagu. Ly
GunaH 6upra, CyIOKIMKLaH aXpannb YMKKaH MoeKynanap MMKLO-
pu owagn (6yr 6ocMmm owagm). X,apopaT KaiHall HyKTacura et-
raHnza axpanumb YMKKaH Monekynanap CoOHU LyHYanuK opTaguku,
6yr 6ocummn atmoctepa 6ocumm 6unaH TeHrnawagn. CyrKINK-
HUHT KaiHall HyKTacuja rasra ailaHuln yyyH ras Xocui Kuauil
nceuknurn fe6 atanaguraH Mmab/iym 3Heprus Tanab KunvHagw.
Nceuknmk  kenuwmnparn Mogganap XONaTWHUHIE  y3rapuiimniaH
TalKapy XXUCM XapopaTHUHT LOVMUIA owmnwmn 6ynunb ytagu. 1°C
Aa MabyM MUKAOpAArn MOALAHW KU3LMPULL YUYH 3apyp OynraH
NCCUK/IMK MUKAOPW, MOAAAHUHT 6epunraH MUKLOPU WCCUKANK
X;aKMM aeb atanagn. NCCMKNMK 6Up XucmaaH 60LKa Xncmra yu
XWUn ycyn 6unaH y3aTunagu: KOHBEKLUUA Ba HYpaHWLL.

MycTaxkam 60rfaHraH KaTTuK XXucmiapgaru TyKHallyB KyLi-
HW aTomap opacuga cogup 6ynaaum, Wwy cababnm NCCUKNUK y3aTn-
MWK (hakaT KaTTUK XXUCMIAPHUHT UCCUKNNK YTKa3yBYaHIUIUra
6ornnk. CytoK ékn ras xonaTmgarv >ucmnap KysraayByaH/IUKKa
ara Ba COBYK >XOiflapra aTomMnapHu y3aTn6, by epaa 6owika aToMm-
napra UCCUKNUK 6epmn6, y3u SxXnuT Xonga apanawniin MyMKuH. by
KOHBEKLMA ycynnamp.

Bupok ncenknuk 6esocuta atomniap opacuja anoka KuaMacaH
XaM y3aTUAULWK MyMKWUH. MacanaH, Kyéw Hypu abcontoT KOCMUK
(ha3o BakyyMm Gynuwimra Kapamai, Epra ysatunagu. TepxmoamHa-
MUKa acocuga 6up Heva KOHyHMap MaBXyf, ynap TepMoAvHamMu-
KaHUHT neTugocnamp.
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N Bytok Hemuc dpusnrn PYLONIb® HONTNYC 3IMMA-
"HY3/1b KNAY3WYC 1822 nnnpa KecnuH waxpuga (cp-
6vkK KowanwvH, Monblia) nacTopnap ownacuga gyHera
kenraH. Onuii MabNymMOTHU BepnvHpga onraH. Pu3nk
€KM Tapuxum 6ynu xakmga xygaa Kyn yinaraH, HUXo-
'iaT, 1850 un ¢omsmnka coxacuHU TaHMab, TepmMmoguHa-
MUKa coxacupa Y3UHUHI GUPUHUYM MakKo/laCUHU 4YukKap-
KraH. YHAa ymymnalurad CyroK/IVK Ba napaapHUHr yTuLl
pasanapu TEHrnamanapu kenTupuirad. 1865 hnnga
P. Knaysnyc TepmMogMHaMUKaHUHI AHIU TYyLlyHYyacn —
3HTpPONUAHN KNpUTAW, 1869 hungaH BoHH yHUBepcu-
TeTu npoceccopu, CyHrpa pekTop Basudanapuga vwinarat;

Tabuatgarn 6apya UCCUKNNK Xoamucanapu, UCCUKINK 3Heprus-
CUHUHI MeXaHWK 3Heprusira ainnaHuw xapaéHu usmka npegme-
TUHWHT TepMOAUHaMuKa Oynumuga ypraHunagn. TepMmofuHa-
MUKa (DaHWHWHT PUBOXM, acocaH, WCCUK/IMK MallnMHanapuHUHT
(oingann nw koathpumumeHTn (PUK) Ba YHUHT camapafopanrnHm
owmvpuw 6unaH 60ramK. LLyHU MWOHY BunaH anTuwl MyMKUHKW,
NCCUKNNK 3HEPTUACUHN MEXaHUK 3Heprusra annaHTupuLL ycynna-
PUHWUHT amasira olwmpunnwn gpusmnka aHm gonpacuia MHCOH akny
3aKOBaTUHUHT BYIOK KallméTnapnaH ompm xncobnaHagn. YyHku
X03UPru 3aMOHAA UCCUKNNKHW MeXaHWK MLra annaHTupyB4umn ABu-
ratensiapcms xaéTHU TacaBBYp Kunub Bynmangn.

byHfa ynap mccr TK y;odiica.'iapu 6ynunwga UCCUKINK xapa-
KaTu, MYKN 3HEPTUS, UCCUKIIUK YTKa3yBYau.LLK, KOHBEKLMSA, HYp-
NaHWLW .xoamucanapun, UCCUKNNK MUKLOPU, CONULLTUPMA UCCUKIUK
CUTUMU, UCCUKNUK ABUraTennapun, U4ku éHys aBurartesniv, UCCUK-
NMK asuratenvHmHr ®VK TywyHyanapu 6unad TaHuwagunap.

ByHZa TepMOAMHAMUK CUCTEMA TEPMOAUHAMWK napameTprap,
TEePMOAMHAMUK XapaéHnap, UKW 3HEPTUs, UCCUKAUK MUKLOPU Ba
MW Xaknga TywyHuyanap 6epunmo, TepMoLMHAMUKAHUHT BUPUHYN
KOHYHW Tyrpucuga Ty.XTanmé ytunagn. byHaaH Tawkapu Tepmo-
OVUHaMKK cuctemara 6epunaétraH UCCUKIUK MUKAOPU TEepMOAM-
HaMWK CUCTEMA WYKM IHEPrUACUHUHT OPTULIUTA Ba CUCTEMaHUHT
TalKM Kyunap yctupa baxapraH vwura capd Oynuwm yktupu-
nagu.
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Q=AU-rA. (1)

Ammo, nccuknmk MUKAOPU, UUYKU 3HEPTrUsa Ba ULWHUHI 60lWKa
xoccanapu Tyrpucmpa x,ed Hapca gennnmangw.

CAOV HNKONA NEOHAPA KAPHO 1796 iinn MNa-
pmxpga TaHUKNM MaTemaTuknap ounacuja pyHéra
kenraH. OTacu Jlazap KapHO ®paHUUAHUHI PEBONIO-
LNOHep reHepannapugaH 6ynraH. Y, acocaH' Tapousa- «
HU yhunga onmb, yH-takkm3 éwmpa Aparo, [lyaccoH,
Man-Nlloccak, AMnepnap yknraH nosMTexHnka MakTa-
6uHKN TyraTraH. CuécuiixapaéHnapga xam xyga gaon
KaTHalwraH. inm, caHbaT Ba cnopTraXyga KU3UKKaH..,
NcCrMKNnK MallMHaACUHNHT LMKAapuHn apaTunob, daHra-
acoc CO/raH. '

TepMoAVHAMUKAHUHT UKKUHYN KOHYHUHW YTULIAA alpyuM aja-
6véTtnapfa aBBas KOHyHra Tabpud 6epnnno, KemmH UCCUKNUK ABU-
ratennapu tyrpucuga mavnymotnap 6epusca, 6owka agabuétaa
aca aBBa/l UCCUKNUK aBuratennapu. yHuHr ®UVK, KapHo uuknn,
YHUHT ®UK 6epnnnb, KelimH TepMOAMHAMUKAHUHT UKKUHYM KO-
HyHUra Tabpud Gepunran.

«TepMOLNHAMUKAHUHT OUPUHUYN KOHYHW 3HEPIUSHUHI cakfa-
HMLL Ba allNnaHuLW KOHYHWHM udodanaca-fa, TepMoAMHaMUK Xapa-
EHHUHT pyi Bepul MyHaMLLIMHK KypcaTa onMaingu. Mucon ydyH
OVPUHYN KOHYH UCCUKIUK MUKLOPWUHUHI MCCUK >XUCMIAH COBYK
XUCMra yTULW UMKOHUATW KaHaal 6ynca, COBYK XXMUCMAAaH MCCUK
XMCMra yTULL UMKOHUATM X,aM LWyHJan fe6 Kypcatagm».

Acnnga, 6y ukpra Kywmnmné 6ynmangn, YyHKNU 6UprMHUN Ko-
HyHZa WCCUKIUKHUHI y3aTUAUW WyHauwm Tyrpucuga ymyman
cy3 6opmaingu.

Tabkngnaw Kepakku, TEPMOAUHAMUKAHUHT WKKUHYM KOHY-
HU Tapuxuii XunxatgaH 1824 nunga cdpaHuys nexeHepu C. Kap-
HOHUHT «ONOBHUHI XapakaTnaHTUpPYBYM Kyuu» HOMAM acapuja
TabpunaHrad agu. TepMoAMHaMUKaHWHT OGMPUHYM KOHYHM 3ca
NHIN3 Wwudgokopn PobepT Maiiep, MHIM3 onumu XKemc XKoy/b,
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FepMaH enMbrony xv3marnapu, WIMUIA n3naHuwnapy Tydannm
XIX acpHuHr 40-annnapuga TabpugnaHau.

TepMOAMHAMUKAHWMHT BUPUHYM KOHYHUra Tabpudg bepunraHu-
fay anpum agabunétnapaa

cl0 = cln + dA (2)
Waknaa, aipum agabuétnapaa [6-8]
60 = (Im + 6A (3)
Lwaknga éepunagn.
KenHrn é3yega yykyp M3k MabHO 60p. UyHKN UYKM 3HEp-

M M HU CMCTEMA X,@KMN Ba X,apPOPaTUHMHI PyHKUMsicuaaH noo-
pat n=n(¥,T) ae6 kapaingmraH byncak, 6y QyHKUMS yUyH

8-1 -
all 4)
ayaT atpy
eKku
[¥r7=0 (5)
LapT 6axapunagun. AbHA
ctO=n.-u, (6)

TeHr. (5)-ndoga NuKM 3HeprusHUHI Tyna aupdepeHumangaH noo-
paT 3KaHAUTMHUHT 3apypuil Ba eTap/in LWapTuamp.

Arap TepMOAMHAMUK CUCTeMa Uaean rasgaH nbopart aeb kKapan-
ca, cMCTeMaHuHI 1-x,0natgaH 2-\onatra yTuwnia U4k SHeprus-
HUHT y3rapulin cucTema KaHzan nyn 6unaH ytca X,aM, YHUHT UYKK
3HeprusacK ysrapuwmnga hapk 6ynmanam.

(3)-npogara kupysun SQ Ba 6A 3aca Tyna guddepeHunangaH
néopat bynmacaH, CUCTEMaHUHT B1p X,0naThaH UKKMHYM \onatra
yTuW ynura 60rnvMK €K Matematuka Tunamaa
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\'a (7)
M2=18A A,-A"
eKun

BANDEAN 7)

AbHM 1-a 2 Ba 1-6 2 KapaéHnapga 6axapuaraH mw X,am, y3a-
TUNTaH UCCUKNUK MUKLOPY X.aM y3apo 6up-bupura TeHr amac.

(3)-thopmynara KumpyBum Gapya udoganap mMycbaT KMAMaTHU
X,aM, MaH(puin KuiAMaTHU X,aM Kabyn Kunagw.

TepmoavHaMUK cucTemara 6epunaétraH WCCUKNUK MUKLOPU

> O (mycbart), yHAaH ONUMHaBTraH UCCUKIUK MUKLOPW )
(MaHwuiA), cuctema MYKKM 3Hepruscu optaétraH 6ynca, clU> O
(Mycb6art), kamasiéTraH 6ynca (MaH(uiA), cuctema y3u KeHrammo
nw GaxkapaétraH Oynca, YHUHr GaxapraH nwm i 4 > O (myc6ar),
cuctema yctmaa wvw b6axapunaétraH 6ynca, cU1-<0 (maHduin)
OynMwn MyMKuH. Arap cuctema yctmaa baxapunaérraH >kapaéH
afunabaTuk <" = O6ynca, yHAa CUCTEMAHUHT UYKN 3HEPTUaCH Ka-
Mainwn xmucobura nw Gaxapunagn:

60 =-LU

LyHaad Knnnb, TepMOAMHAMUKAHWHT GUPUHYM KOHYHU CUC-
Temara OGepuaraH WMCCUKIMK MUKAOPW, CUCTEMA WYKWU 3HEprus-
CUHVHT y3rapullin Ba CUCTEMaHWHI GaxapraH MWW ypTacupaa-
rm 6ornaHuwHN ndopanad, Tabuaraa ys-y3ugaH pyin 6epagurad
XapaéHNapHUHI WyHaMWWHN KypcaTMaingn. ByHfaH Tallikapw,
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TEPMOAMHAMMNK cucTtemara 6epunaérraH UCCUKINK MUKLOPUHUHT
KaH4ya KUCMWUHW Y ULLIra aiinaHTupa onum Tyrpucmaa x,.am maby-
MOT Gepmaiign.

TepMoAvHaMUKa 1-KOHYHUHWHT aHa LWy KaMYUanKniapuHu Tep-
MOAVHAMWUKAaHWHT 2-KOHYHW TyNAnpagu.

Kyingarn TaxpubaHn yTKasnb kypainnuk. KusgupunraH me-
Tann napyacvHW MAMLWIAArKn COBYK CyBra Tylumpainnuk. Metann
napyacu COBWIAgW, CyB GUPMyHYa UCUAAM. KayoH MeTan
Oynary siHaga ucmb, cyB fHafja COBUManAM.

AHa WyHAaid yTKasunraH KynruHa taxpubanap Tabuatga ys-
y3uaaH pyi bepaguraH xapaérnap akar Mabaym 6up hyHanmwaa
pyin GepuLLIMHI KypcaTaau.

TepMOANHAMUKAHUHT 2-KOHYHWHUW TabpudnallgaH ONanH Kai-
Tap Ba KalTMac xapaéHnap. ynap opacugaru gapk Tyrpucuga Tyx-
Tannb yTuwira Tyrpu Kenagu.

TepmognHaMuK xapaéH 103 6epaéTraHmga TepMOANHAMUK CUC-
TeMaga x,.am Ba y 6unaH ys3apo Tabcupga (MyHocabataa) 6ynraH
Xucmnapga \am x.ed KaHgai ysrapui pyii 6epmaca, 6yHgai xxapa-
éHra K,alnap >kapaéH, akc xonfa, ysrapuw pyi 6epaguraH >apa-
€Hra yanmnuwac >kapaéH feb atanagu.

Xap KaHfai uvwkanaHvwnap pyi 6Gepagurad”™  x,apopatnap
thapkun 6ynraHnga pyi 6epaguraH NCCUKINK a/IMalLNHYB XXapaéH-
napn KanTmac >XapaéHnapaup.

AMMO 6ab3n 6up 3XTMET Yopanapu KypunraHuga oynagurad
KapaéHnapHu Kaiitap apaéH aeb xucobnawl XMyMKUH. AHa LUYH-
[ali KaliTap >XapaéH acocuia ULWIoBYM naean MalivHa MOAENNHM
1824 innpa C. KapHo TaloTU( KuaraH 3gu. YHUHr4a, byHgan ma-
WMHa naean ras bunad Tynampunrad UUAnNHLP-nopLIeH cucTema-
cngaH mnéopart 6ynmb, xapopatu I, 6ynraH UCUTIMY Ba XapopaTu
NCUTTUYHUHT XapopaTungaH aHya nact I, 6ynraH coByTrnygaH néo-
pat. ByHaah MalivHa ainaHMa LMKIMK XapaéH acocmpa wwwinab,
oup uMKn fasommaa HemtrmdgaH O, UCCUKNNK MUKLOPUHU 01nb,
COBMTIMYra  WUCCUKIUK MUKAOPUHUW Gepaan Ba O, - (hapKHW
nw A ra annaHtupagn. byHpai LMk acocuga UWNOBYM (MKKUTa
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n30TepmMa, MKKUTa aamabara) maMHaHUHT PUVIK MallmHaHUHT Ty-
3UNMLLINTA Ba ULLIYK XUCMra 60rnnK ynmaciaH .

A 0,-0. T1:-r,
mn 13 a
ra TEHr 3KaH/IMTUHU KypcaTraH agn. by ugogaaaH

T (9)

3KaHNNTU KYypUHaaW.

Tanabanap Y4YyH 3HI KWAWMH y3nawTupunaguraH TyLllyHYa
(9)-nhoga 6GunaH 6oOrnaHraH.

(9)-vpomanaH KypuHaguku. I, xapopatfa ofivHraH Q. WUCCUK-
NNK MUKLOPK xapopatga 6epunraH O™ UCCUKIMK MUKAOpWUTra
9KBMBA/IEHT 3KaH. bollkaya ainTraHga. I, X,apopatia kaHya UCCUK-
nMK mukgopu (~|) 6epunraH 6ynca, 7; kapopaTga LyHYa MCCUK-
NnK Mukgopu (O™ onuHraH, svHY 0/T= cons/ aKaHAUTU KypuHagu.

AHa Wy ndogaHn Knaysnyc ékn ds = neb6 6enrnnaw-

HW Taknu® 3TAM Ba YHW 3HTponus Aeb atagn. SHTPONUAHUHT
MyX,MM XoccanapugaH 6upn YHUHT \aM WYKW 3Heprus kabw Tyna
AndepeHUnanIMrngnp, AbHU

rf*=0. (10)

LyHpai knnub, Tyna auddepeHuman Oyn.maraH WCCUKIUK
»MUKopn ¢ O HU LWy \apopaTgarn 7'kKuiimartra 6yncak, y Tyna ang-
(hepeHumnangaH nbopat 6ynap aKaH. Eku

1~ =0. (11)

(] D-npopamaH KypuHaguku. arap TepMOAMHAMWK CUCTEMA
KnsgmpunaétraH bynca 0), YHVHI KU34MPpUAULL AaBOMUAA
aHTponusack x.am optn6 {ds >0) 6opagn. Cucrtema COBUTUITaHN-
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paaca [S0<0), yHUHr aHTponusacu kamasagu (i/.v-i 0). Agnaba-
TUK >XapaéHnapa

60 = Tds = 0. (12)

ByHzaH aca ds = Q v= cons/ skaHnuru KypuHagu. LLyHWHT yuyH
XaM KaWTyBYaH aamabaTuk XapaéHnap M303HTPONUK >KapaéHnap-
onp.

Ke3n kenraHga Tabkuanawl Kepakkui. NYKN 3Heprus cucteMaHu
TalWKUA 3TYBYM 3appanapHUHT Bapya sHeprusnapu nMrmHancnaaH
néopat 6ynraHn Kabwu. 3HTPONUA Xam cucTemara Kupysuu bapya
XUCMIAp 3HTPOMUACUHWUHT UTMHAMCULAH nbopaT bynaan Ba sK-
KanaHraH cuctemanap SHTPOMUACUHUHE WMTUHAMCK y3rapmainin.
UYHKM MCCUKNUK Y3aTUNWLL XapaéHuaa UCCUKIVKHUW y3aTyBuuM Ba
YHU Kabyn KuayBUM Xuc.Mnap xapopatu (7) gonumuia 6ynagw.

FOkopupaaru mynoxasanap Tanabanap abTuéopura .\aBona atTus-
raHMgaH KelvH Tep.MOAWHAMWKAHUHT 2-KOHYHW TabpudnapuHu
ynapra anTuLl .MyMKVH.

AVinaH.ma LMKIVK XapaéHaa akaT MCUMTruyjaH ONMHraH uc-
CUKUK MUKLOPUHWHT 6UP KUCMUHUTUHA MLLTa ainaHTUpULL MyM-
KVH.

Ncenmknuk y3-y3mpaH akat UCCUK XUCMAAH COBYK >XUCMra
yTagu.

P. Knay3snyc Tabpudu: «bupgaH-6up HaTvKacu WCCUKIUKHU
COBYK >XUCMJaH WUCCUK XXMUCMra y3aTuingaH nbopart xapaéHHUHT
OyNMLWIN MY.MKUH 3Mac».

Y. ToMcOH: «bupgaH-6up HaTWXacu 6Up >XXUCMHUHT COBMLLIN
Xucobura bynaguraH >XapaéHHUHT OyIUWN MYMKWH 3Mac».

fAKKanaHraH cuctemMaga 3HTPOMNUAHWHI Ka.Maliuwm HyHanm-
lnga >KapaéHHUHT By MyMKWH amac. Kaitap apaéHnapga
ds = 0. Kalitmac »apaéHnapga ds >O.

1872 vnpa J1. BonbumaH Tep.MOAUHAMWK CUCTEMaHWHI 3H-
TPONMACKM Ba SXTUMONUATU ypTacuparn myHocabaTHu ypraHuo,
CUCTEMAHWHI 3HTPOMUACK CTATUCTUK XapakTepra ara 3KaHIuru-
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HW K>(caTan. IXTUMONUAT Ba SHTPOMUAHUHT (UMK MabHOCUHU
aHuknaé 6Gepaw.

5 = binP

By dopmynaga k = 1,38-10"""— - BbonbumaH goumuiicu. by

(hopmyna fikkanaHraH TepMOAVHAMUK CUCTEMaHWUHI XonaT 3XTu-
MOMMATU YHAA KeyaguraH 6apya >kapaéHnapja Kamainmaingu pge-
raH xynocara onmb kenagu. bowkava aitraHga, TEPMOAVHAMUK
cucTema M3onaumsa KUaMHraH 6ynca, YHUHr Xonatu 3XTUMONMNATY
AP Y O ékun AP = O(kaliTap »apaéHnapga AP = O kainiTMac apa-
éHnapga AP Y 0) bynaaw.

By aca TepMOAMHAMUKAHUHT UKKUHYM KOHYHW CTaTUCTUK Xa-
pakTepra ara 3KaHIUMMHW TacAuKnangu.

LyHaali kunmb, Tep.MOAUHAMWKAHUHT OUPUHYM Ba UKKUHYM
KOHYHWUra Kynugarnya tabpud 6epuil xam MyMKUH:

1 ByTyH onam 3Heprusicu JOUMuiA Ba y3rapmacamp.

2. ByTyH onam aHTponuscK optnb 6opaamn éku BoKeanap aHTPO-
MUAHVHT OPTULLIM MYHanuwInaa pyi epagu.

TaxpubanapHUHIr Kypcatuinya, TepMOAMHAMUK CUCTeMa Xa-
POPaTUHUHI nacaiuwn 6unaH, cucTemaga TapTub opTa 6Gopagw.
Mogfanap Ty3sunvwKM Ba MarHUT XOMaTMHW MacT Xapopatnapja
ypraHuw LWyHW KypcaTagu. AHa LWy Xynocanapra acocniaHu6,
HepHcT 1906 innga Kyingarn ukpra kengu. «MyTaoK HOM Xapo-
patga cMcTeMa XONaTUHMWHI Y3rapuiin JOVMUWIA 3HTPOMUS KUiiMa-
Tuga pyv 6epagu». AHa Wy QuUKpra TepMOLUHAMUKAHUHT YUYUHYM
KOHYHU peiunnagu.

SHTpoNuA JOMMUIA KMAMaTra ara 6ynuwngaH aca MyTI0K HOM
XapopaTtra apuwmné Gynmacnurm xakuga xynoca Kenvé yvkagu.

TepMOLMHAMUKAHVUHT UKKUHYN KOHYHU UCCUK/WK Ba ULLHWUHT
y3apo ainaHumy MyTaHOCUO 3Mac/iUIMHU KypcaTagu: WLLIHU Ty-
MK UCCUKNKKA annaHTUpuW MyMKUH 3Mac, UCCUKIUKHU TYNK
vwra anaHTUpULWL MyMKUH 3.Mac. Tabuataa yHaamMeHTan acum-

102



meTpua xaMmaexys. by y3-y3ujaH apkuH yTaguraH 6apya xapa-
EHNapHUHT 6Up TOMOHra WyHanuwunanp. Knaysuyc Ba KenbBuH
TOMOHW[AH axpaTuiaraH accum.meTpus 6usHuM ypab TypraH Gapya
Kogucanapza MaBxyg. dHeprus 6epk Tu3n.Miapga cakiaHca X,am,
a.MMO YHWHT TakCMM/IaHULLN KaliTMac ycyn 6unaH y3rapagu. bap-
4a KOMHOTra S3HTPONUAHWUHT YCULL NPUHUMNK Tapkanuwn Knaysu-
yc Ba KenbBUHHUHI « KOMHOTHUHT UCCUKIMK YIUMU» TUMNOTE3acu-
ra onné Kenam.

Bywkuw nirnus  gusuru . YNJIbAMTOMCOH
; (KENbBWH) 1824 nnpa: bendaT waxpuaa; maTema-
TuKnap ownacmga pyHéra kenraH. KelinHuyanuk ynap
) WoTnaHgMsaHWHE Tna3ro waxpura Kyynb yTuLliraH.
1 y A-YMPUHUHI oxupura kagap wy epga ko6 33 iiun, ssbHu
nunrava kacpenpaHu 6owwkapraH. :1892 nun Y. Tom-
[ ] >AcoH nasro’ waxpu sknHuparn KenbBuH fgapécii Homu
KTUTYNMHN'ONAWTYY3N WIMUA MKOAUHN TepMoguHamu-
%l<§.kara Ba X3pOpPaTHWHI acocuii LKanacuHuispaTuwra
l6aTwnagn. YHgaH Tawkapu, Y TOMCOH MarHeTuU3m
coxacu Ba (PM3MKaHMHI TebpaHma X3apakaT/lapura xam acoc COJiraH.,

Yunesam ToOMCOH TabuaTga 6ynub yTaguraH AAPUK Kynamau
XapaéHnapHW 3HTPOMUAHUHT OPTUL NPUHLMNM 6UNaH Takkocna-
an. bapua u3nk xapaéHnapfa UCCUKIUK RyHaIMLWIU UCCUKPOK-
[aH COBYKPOK >ucMpnapra WyHanraH 6ynagu. ByHaaH Xxynoca
KUIMG alTul MYMKWHKW, KOUMHOTAA .\apOpaTHUHI MyBO3aHaTura
YTULW XapaéHW Kys3aTuamokga. Mnmui HykTam HasapgaH Knay-
3NYCHWHT TakKKocC/al MyamMMOCW YPUHAUMW [eraH caBoJl, AbHU
Knay3nycHuHI: «Arapfa KOMHOT 6epK TU3MM Aelinnca, y xonga
ONAMHVHT 3BOOLMACY YHUHT BUp XonataaH UKKUHYM 6up xonat-
ra yTuwm MyMKUH» feraH rosHu 6epagu. Knaysuyc tabimmortumra
Kypa, 0/1aMm 3HEpruscy SOMMUAAUP. YHAArn 3Heprus TakCUMOTK
AXTUMOJIIUTK 3Ca XONTATHUHT MyBO3aHaTu 6ynn6, y SHTPONMUAHUHT
MakCUMYyMUHWU undoganaingm. Onam 3HEPrusick SHTPOMUAHUHT
IOKOpM fapaxkacura vHTunagu. JlaHgay Ba Jlndununiapra Kypa,
onam 6epK TM3MM cugatnga KypunmaciaH, 6anku ysrapysyaH rpa-
BUTALMOH MaingoHAa TypyBUM TU3UM cudatumga Kypunmnoé, yHaaru
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SHTPONUAHWHT YCULIM CTATUCTUK TEHTIMKKA 0116 Kenuwmn wapT
amac Agerivnagu.

Takpopnawuy4yi caBonnap

1 SHeprysiHUHI CaknaHULL KOHYHW X,aKaa TyLlyH4Ya 6epuHr?

2. TepmogvHamuKa ApaTUIALLMOATA ONN.MNaPHUHT oMb 6opraH
vwnapuaH  HUManapHu unacms?

3. DHTponUs TyLIyHYacK KaHgav naigo oynaun?

4. KaHfjain KeTMa-KeT/IK X,0/aTh UCCUKIK UMKK aeb atanaan?

5. KapHo umknnga NcCnkMk MamHacuHHr UK KaHzgain gapaxara
apuiagn?

AKYCTUK TEBPAHULLUJTIAP BA TYJTKUHIAP.
EPYTNIMKHVHT TYJIKUH BA KOPMYCKY/IAP HA3APUACH.
ONEKTPOMATHUTUK TYJIKUHNAP

BUTLWICM3NNK KyyanraHu cainm, Wwy6™\a-rymon opTa 6opaan.
®P3HCUC BIKOH

Pe>ka:

1 AKyCTuKa 3nemMeHTNapw.

2. AKYCTUK MOZENNAPHUHT XyCYCUATNapU XaKunaa.

3. TebpaHuLLnap Ba TY/IKUHIAP XaKaary WiMMn Kapawwiap.
4. EpYI/MKHVHT TY/IKUH Ba KOPMYCKY AP Hasapusiiapu.

5. AneKTpoMarHUTUK TynkuHnap, LLpeanHrep TeHrna.Macu.

MaB3ynuur .Luiicann: EpyrIMKHUHT TY/IKUH Ba KOPMYCKYNSAP Hasa-
pUsicK Xamfa akyCTUK TebpaHuLLnap, TYSIKUHIap WIMUA KapaLiapuHm
ypraHvLL Ba ynap .\akuga mabiyMoT GepuLLl.

Masg3ynuur sasudpanapu:

- aKYCTUKaHUHT WXTUMOWIA aXxaMUATUHN EPUTULL;

- TebpaHULL Ba TYNKUHNAPHUHI MaTepusari ypHU .Yakuaa Mabiy-
MOT GepuLL;
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- 8pyrnukK TYNKWUHAApPW Ba KOPMYCKYNAP Ha3apusinapuMHUHE y3apo
60rNMMKNUITMHM  acocnall;

- TebpaHuL Ba TyNKMHNapra oua aHnapHUHT UAMUIA XonaTaapuHK
ypraHuiu.

Tasny nbopa Ba aTaMasniap: cucTe.MaTvKa, QUMK BaKyyM, .MaKpo-
CKOUMK aKyCTMKa, Y.MyMWil akyCTUKa, (1310.a0TVK aKyCTUWKa, 3/1eKTPo-
aKycTuWKa, .MebMOpuiA akyCcTuKa, Njypwimrn akycTukacu, .mycuua akyc-
TuKacu, rmapoakycTuka, aTMocepa akycTumkacu, xapbuii akycTuka,
y.My.MWiA aKycTUKa, TOBYLU, aKyCTMWKYynyall, 3Heprus, TebpaHul, .MyK-
pohoH, rMAPOQOH, TePMOMOH, LIOBUUM ynyarny, cyuampuwl 6Gy.rmacw,
pesepbepauus Oynmacy, ayavo.MeTpnap, ka.MepTou, pagvonpué.MHUK
KOTWYpW, KOHAEHCATOP LOMMa.Manapy, 3neKTPo.MaruvT, 31eKTpo.Me-
Xauuk, TebpaHu a.MnAMTygack, TebpaHuw LWak-l, TOBYL TY.LrTw,
TYWWH Y3YHAUTY, Ty.Wuunap Tapuanvl Teuwrn, TYIUUH 3Heprusacu,
JKllc.m:lap, Kopnyckynsp Ba y.ic.

AkycTuka (toH. akllstikos - awmTamaH) - (OM3NKaHWHT TOBYLL
XO4UCaNapuHU, SbHU XNCMAA MEXaHUK TYNKUHIaPHUHT nango 6y-
AWK, TapKaauLWn Ba YNapHU Kabyn KUavW XapaéHnapuHu, To-
BYLU Xoamcacu bunaH boluka hm3nK xoamcanap opacugaru 6orna-
HULLIHW ypraHagurad 6ymmu. TOBYLUHUHI TapKaaull Ba KanTuLl
KOHyHNnapn EBKNnMA 3amoHuga aHuKnadvraH agn. XVII acpra Ke-
NG, TOHHWHI HOKCaKNUIy Ba TebpaHuLiap COHW opacuia 6orna-
HULW 60pnMrn aHUKNaHan. Fanunein Ba paHLy3 gusnrn MepceHH
(1588-1648) TOBYL! TYNKUHWUHWHI XaBOAa TapKa/MLIUHL UAMUIA
TYLWIYHTUPAMNAP Ba TOBYLU Te3NIUTUHW ynyaaunap. Toppuyennu
BakyyMAa (XaBocCu3 XO0Kaa) TOBYLU TapKaJIMaC/IUIUHU UCOOT Ku-
an. Penaii akyCTUKaHWHT Hasapuii acocumcu Oynau; YHUHr «To-
ByLW Haszapuscu» (1877) knutobu 6ocunmb ynaam.

AKyCTUKa Kyiugarn coxanapra 6ynvHagn: yMyMUin akyCcTuKa,
(hM3MO0NIOTNK aKyCTUKA, 3NIEKTPOAKYCTNKA, MEBMOPUIA aKyCTHKa Ba
KYpUNuL akycTuKacu, MycuKa akyCTUKacu, rmapoakycTuka, aT-
.Moc(epa aKycTuKacu Ba xapbuii akyCcTuKa.
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YMyMUIA akyCTVKa TOBYLUHWHI Naiifo 6ynmim Ba TapKaiuvlim-
HM Xamga akyCTUK ynyalwl ycynnapuHu >raHagu. ToByLl - KuUCKa
BaKT [aBOM 3TafuraH X0fuca, YHU 3Heprus ounaH TabMnHnab Ty-
pnbrvHa y3oK AaBOM STTUPULL MYMKWH. TOBYLW Xocun 6ynuwin
YUYyH TebpaHuLL JaBOM 3TULLM Kepak (aBToTebpaHuL). TebpaHuLL
TebpaHUW amnAuTygacu, COHMW, AaBpu, TebpaHWUW LIakanM, To-
BYL TYNKWUHWU TYNKUH Y3YHAUTW, TYIKUHNAP TapKanuw Te3nuru,
TYNKWUH 3Hepruscu 6unaH udgoganaHagm.

®PU3N0NOTMK aKyCTUKa TOBYLUHUHT SWMTUAWLIN, OpraHu3Mmra
TabCUPW Ba X-K. 6UnaH WyrynnaHagu. byHgan akyCTUKaHUHE aco-
cuii TywyH4yanapuHm Om Ba enbMrosbl, ApaTraH.

ONeKTpoaKkyCTUKa TOBYLU 3HEPrUACUHUHI 3MEKTPO3HEeprus-
ra, 3NeKTPO3IHEPTUAHWUHI TOBYLU 3HEprusacura annaHuwm, ToByLL
€316 onmL, 6MHO aKyCTMKAacu Ba YNbTPATOBYLL TeXHUKAcU GunaH
wyrynnaHagn. Hemuc mnxtupoumncn ®. Pelic TenedoH (1861) Ba
NHrM3 nxtupouucn A. I. benn (1876) MUKPOMOH UXTUPO KuW-
raHnapuaaH CyHr, Tenerpad anokacv amanra ownpungn. 1900 rnn
TOBYLUAWN KMHO BYXyfAra kengu. 1925 nngaH ToByLww €316 onumu-
HUHT 3/1EKTPOaKYCTUK YCYNN YXOPUIA KUNUHAW. DNeKTPOH namna-
nap UXTUPO KWWHTaHUAAH CYHI 3/1IeKTPOaKyCTUKa Te3 TapakKuii
aTam.

MebMOpUii akyCcTMKa Ba KypuanLw akyCTUKacu OMHOHUHT XaMm-
Ma Xolnaa TOBYLU Ba MYCMKAHUHT XM SWNTUANLIWHN Tab.MUH-
nawl, TalKW LWOBKMHHM KaManTupuw macananapv 6unaH wyrysn-
naHagn. KMpumw akyctukacmja pesepbepauusiHn aMmepuKanuk
oMM Y. CabuH (Sabine) TaAKMK KunraH Ba Kypuavw matepuanna-
PUHUHT TOBYLU YTKa3uL KYpPCaTKUYNapvHU aHUKNaraH.

Mycurka akycTukacu, mMycuka xogucanapu (TOByLl, TOBYLUKa-
TOP, XaMOXaHINNK, MyCuUKa TU3MMIapy Ba 6GOLUKANap)HUHI 06b-
eKTUB (PU3NK KOHYHUATNAPUHUN YpraHuno, ynapra MyCcukaHu Uapok
3TV XapaéHu HyKTau HasapupaH éHpailasm.

ATMOC(epa akycTMKacu Ba TMApPOaKyCTUKa TOBYLUHWHI 6up
XWHCAN ByNMaraH Ba Katnamau MyxuTiapa TapKanvwunHu Ypra-
Hagu. [leHrn3 6up >XMHcnu 6ynmaraH MyxuT, YHAA TOBYLU TY/IKWH-
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napw 6ypwunagu, rTunagum Ba couunagu. 6y y3ok, macodagaru
KEMaHWHT TypraH >XOMUHW aHWKNaWHN KUAnHNawTupagu. by xo-
Avcanap atMmoctepara xaM Ternwanamp.

X,apbuin akyCcTuka TOBYLU Te3/IMIMHU GunraH Xonga AyLl.MmaH
TypraH »OWHN aHWKnaLl, TOBYLU KaTuwn épgamuga camonétnap-
HUHI yuul MyHaaulnHW, Ky3aTuw NYHKTUAAH Y30KIUTUHU Ba
XOKa30/1apH1 aHuKaw 6unaH wyrynnaHagu. ToByLW TyTUW - pa-
AMONOKaUWs, TOBYLU 3LWIMTWLW - MefeHrauns xapouii vwga KeHr
TaT6uK KnnvHagu. CyBOCTM Kemanapu, camonéTnap, akycTmk mu-
Hafap ynbTpaToByLl 6wunaH Golukapunagu.

AKYCTUK pefie - TOByLW TebpaHuULLNapyu Takpopuinuru (4ac-
TOTacu) ysrapuiiapuHu, akyCTuK 60Ccum EKu MaTepuaniapHuHT
KypcaTKnunapy (I0TULL Ba KaikTapull Ko3gguumeHTnapun) yarapm-
LUMHK ce3aauraH Kypuima. MexaHuK Ba aneKTp Tabcup ycynnapu-
ra acocfiaHraH xuinapy 6op. MebMOpIUK aKyCcTUKacu, KypuimL
aKycTMKacu Ba GoLLKa coxanapga KynnaHunagu.

AKYCTUK PUALTP - MabayM TaKpOPUAANK (4acToTa)/im TOBYLU-
HW axpaTnb yTKasaguraH €ku 1Tu6 KonaguraH akyCTUK Kypui-
Ma. SHI 0AAMIA aKyCTUK (UNLTP - aKyCTUK pe3oHaTop, akyCcTuK
Hasapusacy 3NeKTPOpUIbTP Ha3apuscy acocuia uwnab YMKUraH.
BolwnaHrny TakpopunnnkaaH mab/y.M Takpopuinmkkada 6ynraH
6apya TOBYLU TYNKWUHNAPUHU YTKa3aauraH akycTuK (unbTp nact
TaKpPOPUNANKAN, MablyM TaKpOPUANMKLAH KOKOPU TOBYLL TY/IKUH-
napuHu 5°KasaguraH akyCTUK (uIbTP HKCaK TaKpOpUANKAN Ba
nacT TaKpopUiInK 6unaH KcaK TaKpopuiaMK opacuaarv ToByLL
TYNKUHNAPUHW YTKaszaguraH nonocanm akycTuk puabTp Aeiin-
Nn6, y MacT Ba HOKOPW TaKpOPUWIUKAN aKyCTUK (uNbTpnapaaH
néopat BynnLN MyMKUH. AKYCTUK (DUNbTP LLIOBKMHIAPHN KaMal-
TUPULL MaKCcafmaa TeEXHUKALA, MEBMOPYUIVK Ba KyPUIULLAA KEHT
TatbuK KunuHagn (macanaH, aBTOMOOGWU/b CYHAMPruyiapn).

AKYCTUK LLOBKWH - rapMOHUK 6ynmaraH TOBYLU TY/KUHNapW.
TypmyLaa akyCTUK LLIOBKUH HYTK Ba MYyCUKaHW TYrpu awnMTULLIra
Xanakut 6epyBun Typau TOBYLUNap LWaknuMaa yypangu. AKyCTUK
LWOBKNH KyWunaaru Typnapra axpanagu:
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1) KaTTUK XXncmnap TebpaHULWIN HaTUXKAcKZa BY)XXy/Ara Kenaan-
raH MexaHUK LLOBKWH;

2) \apakaTnaHaéTraH ras, 6yr éku CyroKnmknapaa ytopMa okmm-
nap KatnammHWHE TYp/in Te3NMK 6unaH xapakatnaHuwy Tydanm
Xocun BynagmraH aspo ékn rmapoLMHaMuK LLOBKUH;

3) rasnapHuHr EHULIM HaTwKacuia o3 bepaguraH yropma OKuUm
Ba 3VY/IMK y3rapuwnapujaH xamaa nopraaw éku 3apsag naituga
KMCKa BaKTAa G0CMMHUHT OpPTULLM Tyaiinm BYXyAra Kenagura
TEPMUK LUOBKUH;

4) cyloKnmkaaru nygakyanapHuUHI épuanin Hatmxacmja Xo-
cun BynaguraH KaBuTauWMOH LLUOBKMH.

TyTall CneKTpAX LWOBKUH OL, LWOBLWH Aeinnagn. AKYCTUK
LUOBKMHHMN Ha3zapuii ypraHuwga aXTUMO/IMK Hasapuscura acoc-
NaHraH cTaTUCTUK (hM3MKa KOHyHNMapugaH goliganaHunagn. Akyc-
TUK LUOBKMHHW ypraHWLLAAaH acoCuil Makcag YHUHT MaH6anapuHu
aHukKnab, ogam opraHuamura xamga 6ab3v 6up TUMmnapra Kyp-
cataguraH canbuin TabCUpUHWN KamakTupuigaH néopart. AKyCTUK
LLIOBKMH XOoccanapu Typau aHanm3aTopnap épgamuaa aHuknaHagu.
AKYCTUK LUOBKUHHWHT 3LIUTULL ab30Nnapura TabCUpyU YHUHT a-
Jannurn Ba Takpopuinurura 60rnnk. ¥Y30K BakT TabCcup 3TyBYM
aKyCTUK LUOBKWMH KuULIMra catouii Tabcup KypcaTagu, yYapyallHu
Ky4yanTnpmo, nw KOGUNUATUHM Nacantupagu.

AKYCTUK ynyawiap - TOBYLW TebpaHULINapn TYNKUHAAPWUHN
XaMja akyCTUK y3rapTupruynap, yCKyHanap, marepuannap. KOH-
CTPYKLMSA Ba MMOPATNAPHUHT aKyCTUK XYCYCUSATNapW KaTTaaurun-
HW aHMKNaw BocuTanapu. Ofgam, XainBoH, XallapoT, nappaHaaHUHT
TOBYLLU YMKApULLM Ba 3WNTUL XYCYCUATNAPUHN MUKLOPUIA 6axo-
naw xaMm akycTMK ynyalira Kvpagu. AKYCTUK ynualifa TOBYLLU
Te3NUrn, LTUANWN. KakTULWK, 60CMMN Ba TOBYLL MaH6anapuHUHT
6ab3n 6Up KypcaTKMunapu xam yndyaHagm. AKyCTUK ynyail TeXHu-
Kacuga 3nekTpoH yCcynnap KeHr KynnaHagu. by ycynnap Kynnas-
raHuga tebpaHuw 6y3unmain, snekTp TOKU KM KyuynaHuwira ain-
NaHTUpUNaan. dNeKTpoakycTuK annapatnap, TeneoH, MMKPOGOH
Ba pajmokapHalnapHWHI KypcaTKMUiapyvHU ynyall XaM akycTuK
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ynyail xymnacura Kupagu. Kypunui sa MEbMOPUUINK aKyCTUKa-
cufa 3an Ba Typ/ym GMHONAPHUHT TOBYLU TapKaTuLLl XyCyCcusaTnapu
ynyaHagu. AKYCTUK yn4yalwija uwnatunaguraH acbobnap: Mnkpo-
(POH, TMAPOCGIOH, TeP.MO(OH, LLOBKMH yn4yarmy, CcyHaupuw oynva-
cu, pesepbepauna 6ynmacu, ayanomeTpap.

TebpaHuLNap - MyaisiH BakT opa/imkniapuia TakpopnaHmoé Ty-
paguraH xapakatnap. MacanaH. coaT MasTHUTMHUHE TebpaHuLn,
yonry acbobnapy TOpPMapUHUHT EKU KaMepTOH OEKYanapuHUHT
TebpaHULWK, pagnonpUEMHUK KOHTypuaary KOoHAeHcaTop Konna-
Maniapu opacuarv Ky4iaHuWHUHT TebpaHULKn Ba 60LLKa LyHAa
TaKpop/iaHyBYaH/INK xoccacura aragup. TakpopnaHaéTtraH apa-
EHHUHT (M3NK TabnaTura Kapab. MexaHUK, 3NeKTPOMarHuT, 3fek-
TpOMexaHUK Ba 6OLLKa TebpaHuLLNapra axpanagu.

TebpaHuLwnap Tabuata Ba TeXHUKaaa KeHr Tapkanrad. Kynuum-
NNK Xonnapga ynap canéuii Tabcup Kunagu. Moess penbcnapHuHr
KyLUMAWLW XXOMAaH yTaéTraHnaa yHUHT rungupaknapy 6epaguraH
FYpTKUAap KyNpUKHWHE TebpaHuLIunra, Cy3ull BUHTUHUHE alina-
HULIX KeMa TaHaCUHWHI TebpaHuLwura, caMoNéT KaHOTNapUHUHT
TebpaHMLLIM Xanokatra onné Kenuwn MymkuH. bByHaail xonnapga
TeOpaHWLWHMHI XaB(iM 4rraparaya Kytapuaviwura nyn Kymimac-
NINK YUYYH Teruwnm yopa-tagbup kypunagu. LLyHra KapamacaaH,
TeOpaHULW TeXHUKaHWUHI Typau coxanapufa Myxu.M axamuatra
ara. MacanaH, paguoTexHWKa TebpaH.ma apaéHnapra acocnaH-
raH. TebpaHaéTraH TuM3MMra KypcaTunaétraH TabCcup Xapaktepu-
ra Kypa, TebpaHuLL 3pKUH TebpaHWULL, MaxXOypuii TebpaHWULL, aB-
TOoTebpaHMLL Ba Napa.MeTpuK TebpaHuwra 6ynuHagn. MyBo3aHat
XonaTuiaH YmkapuiraHujaH KelinH y3nda TebpaHaguraH Tusumaa
t03 GepaguraH TebpaHuLIra spKUH TebpaHuLL: AaBpuii pasuwa
y3rapyBuun TallKy Ky4 Tabcupu octupa bynaguraH TebpaHuLlra
Ma>Xk0ypuii TebpaHuL feb oputunau.

ABTOTEOpaHMLWNap BakKTMaa Maxoypuili TebpaHuwparn Kabu
TebpaHyBYM TU3UMra TallKK Kyuniap Tabcup Kunagu, 6upok 6yH-
Jaii Tabcup KypcaTunuwin 3apyp OynraH BakT MO.MEHTapvHU
TebpaHyBYUM TUSUMHUHT Yy3uU Genrunangn, Tawku TabCUPHU Tu-

109



3MMHUHT Y31 Golwkapagu. MacanaH, MasTHUKAM coaTAa MasTHUK,
KyTapub KynunraH TOLWHWHI KM OypanraH MpYy>XUHAHWHT 3Hep-
rmacu xmcobura T}HpTKM oMb Typaan, byHaa Oy TypTKunap masT-
HWK ypTa XonatfaH yTaétraH MOMeHTnapgarvHa 6epunagu. Mapa-
MeTPUK TebpaHULL BaKTWAa TalUKW TabCup XMcobura TUSUMHUHT
6upop HapameTpu, MacanaH, TebpaHaéTraH Liapya ocunnb Typrau
WMHWHT Y3YHAWUTW AaBpuil paBuwfa y3rapmb Typaau.

SHr cofpa TebpaHWW rapmMOHUK TebpaHuuHp. MapMOHMK
TebpaHuLWwga TebpaHyBUM KaTTa/IMK BaKT Oyinya CUHYC EKU KOCU-
HYC KOHYHW 6ylinya ysrapagu. by Typgparn TebpaHul Kyimgaru
cababnapra Kypa Xyga Myxum; TabuaTga Ba TeXxHUKaja yupanam-
raH TebpaHuLL Y3 XapakTepy 6yiinya rapMoHUK TebpaHuLLra Xyaa
AKMH; O0LWKaya KypuvHMLWAArn paBpuii TebpaHULLIHK yCTMa-yCT
TywiraH 6up Heya rapmMoHUK TebpaHuUW cudaTnia TacaBByp Ku-
NN MYMKWUH. TebpaHuLl >KapaéHNapUHUHT (PU3NK MOXUATU Typ-
nunya Gynuwinra kapmai, ynapgarv TebpaHuULLIHUHT y3ura Xoc Xy-
cycuaTnapn 6up Xun KOHyHusTra GyicyHaaw.

TynkuHnap - ¢asofa Yeknm Te3NUK 6UnaH TapkanyBynm mMop-
Aa €K MYXUTHUHT Xonat y3rapuwinapu. TYNKUHNAPHUHT TapKa-
NUW XapaéHuaa 3Heprua (asoHWHT BUp HyKTacufaH WMKKUHYK
HyKTacura ysatunagu, ammo 3appanapv Kyumangu. Typau (Me-
XaHUK, WCCUKMIMK, 3NeKTPOMAarHuT) XonaT y3rapuviunapura Typau
TYNKUHNAP MOC Kenaau. AnacTuK TYNKUHAAp, CUPTUI TYNKUHNAP,
3N1EKTPOMArHUT TYNKUHMAP Typrapy KeHr TapkaiaraH. 3nacTuk
fedopmaLmanapHUHL ras, CYIOKINK Ba KaTTUK XUCMIapa Tapka-
NNLWN 31acTUK TYNK MHAap feinnagn. TOBYyLW TynKIUHIapW Ba
Ep koburngarn cemcMuK TyNIKUHNAP 3NaCTUK TYNKUHNAPHUHT XY-
cycuin xonu xucobnaHagn. VIKKM MyxuT dyerapacu cupTu Gyiinab
TapKasyBuM TYNKUHAAP CUPTWIA TYNKUHNAPAUP. DNEeKTPOMarHuT
TYNKUHNAP: Paguo-TYNKUHNAP, EpYrivnK TYNKWUHNApW, ynbTpabu-
HalhLla TY/NKWUHMAp, PeHTreH Ba ramma TY/NKWUHMap TapkanaéTtraH
y3rapyBumM 3MeKTPOMarHUT MaifoHnapgaH wbopat. bynapgaH
TallKapy, rpaBUTaLnOoH TYNKUHNAP Xl MaBXys. TYNKUH XapaéH-
napu QU3NK XoaucanapHUHI fespan 6apya coxanapuga yypangu.
TYNKUHNAPHWU ypraHWLL ur3nKa Ba TEXHUKA haHapy YHYH MyXUM.
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MyalisiH BakT OpaiuKnapuga TakpopnaHu6 TypaauraH Kapa-
Katnap TynuuHnap geniunnagu. TynKUHNAp TapKanuvw AyHanmiim
Oyiinya bynca, 6yrn(wa TyNUMH, TapKaavw nyHanuwwmra nepneH-
Ankynap 6ynca, KyHganaHr TYNUnH geiinnagn. byiinama TynKuH-
nap TapkanaétraHuga my.\uT 3appanapv TyfKAHMap TapkanaéTraH
yHanuw 6yiinab Tapkanagn. KyHganaHr TyfKMHAap4a aca Myxut
3appanapy TYAKWHAap NyHanuwura neprneHAnKYnsp nyHanui
Oyiinab TebpaHagu. [asnap, CyloKauKNapgaru anacTuK TYNKWH-
nap Oyinama TynkuHnapaup. KatTuk >xucmnapgarv 3nactuk
TYNKUHNap (KymnagaH, epHUHr CEMCMUK TyNKuHNapu) 6yiinama
TYNKUHNAP WaKIMaaruHa amac, KyHaanaHr TyiKUHap xam 6ynu-
WY MYMKUH (MYXWUT 3appanapuHUHI TebpaHuLwnapu TynKUHNap
TapkanMwy nyHanuwmra nepneHAuKynapanp). dneKTpomarHuT
TYNKUHNAP KYHAANaHr TYNKUHNapAnp, ynapaa tebpaHyBum anekTp
MalijoH Ba MarHUT MakfoH Kyu4iaHraHANKNapUHUHT RyHanuwina-
PU TYNKUH TapKaauwmn nyHanuimra nepneHankynap éynagn. Me-
XaHUK TYNKMH MaHban Tallku Ky4 TabCupuia Xonatu ysrapuiira
MOMWN ByNraH Yeknn XWUCM Ba mogganap 6ynunb6, anekTpomarHuT
TYNKUH MaHb6an TebpaHuLl KOHTYpW Ba XapakaT/iaHaéTraH 3apsf-
nap xucobnaHagw.

TYNKUHHUHT MYXUM XYCYCUATU LWYHAAH MBopaTKu, ynap aHep-
rMs OKUMKM 6unaH 6ornaHrax.

SNeKTPOMArHUTUK TYNKUHNAp - BakT OyiinMya faBpuii ysra-
paguraH 3neKTpoMarHuT maingoH (y3apo 6ornaHraH E anektp sa H
MarH1T MaiAoHNap)HUHT (ha3oda YeKnm Te3NMK GunaH TapKanuLu
XapaéHu. ¥Y3rapyBun MHAYKUMS OKUMU YIOPMa 3/1EKTP MaiOHHW,
y 3ca, Y3 HaBbaTuAa, ytopma MarHuT MaiigoHHK yiirotagn. TapKa-
naéTraH 3/1eKTPOMarHMT MalifloH 31eKTPOMarHn TUK TYNUuHNap
Jevivnagn. SNeKTPOMarHUTUK TYNKUHMAP KyHAAnaHr TYNKuHMap
6ynn6, Bakyymia KatTta Te3NIMK bunaH Tapkanagmn.

SNeKTPOMarHUTUK TY/NKUHMAp Xoccanapura y TapkanaérraH
MYXUT Ce3nnapin Tabcup Kypcatagu. SNeKTpoMarHUTUK TYNKUH-
nap 6owkKa UXTUEPUIA TYNKUHAAP Kaby CMHULLW, Tyna WYKKN Kali-
WK, AWCNepcus, WHTepdepeHLMs, Andpakuna Xxogucanapura
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yupawm MyMKUH. ONeKTPOMarHUTUK TYNKUHNAPHUHT Gapya Xy-
CyCUATNapW, YNapHUHT YATOHWULW Ba Tapkanuw KOHyHnapy Mak-
CBeNsl TeHrnamanapy épgamupa Tyna TaBcugiaHagm.

ANeKTpo.MarHuT TebpaHuLwnap - 31eKTPOMarH1UT MaoHHM
x.ocun KWUYBYM 3MIEKTP Ba .MarHUT MaloOHNapHUHT y3apo 60rnaH-
raH TakpopnaHyBYaH y3rapuwiapu. TebpaHuUW KOHTYpuAa Xocun
KunuHagn. TebpaHuW KOHTYpupax'm factnab 3apsgnaHrav KOH-
[leHcaTop Konnamanapy WHAYKTUB/AMK rantarn OpKaau ynaHca,
KOHTYpa KOHAEHCATOpP 3apALVMHUHI Ba rantakia TOKHUHI 3pKUH
TebpaHuLNapy to3ara Kenagw.

Arap KOHTYPHUHI YM3UKAM yNn4yaMu yH4Ya KatTa Gyfnmaca, Ba-
Kyymzarv épyrnvk Te3nnru, y-KoHTypgaru TebpaHuLLnap yacrora-
cu, y xonga (BakTHUHT UCTaNraH NanTnaa) TOK KyYnHU KOHTYPHUHT
bapya kucMmuga 6up xmn geb onuw MymkuH. ByHfaii y3rapyByaH
TOK KBasucTaumoHap TOK geiunnagn. KsasucraynoHap Tok Om
KOHyHura 6yicyHaan. KoHTypgaru anektp Kapwwunuk /? = O byn-
raHuga, KOHAEHCATOPHUHI g 3apsaf4u Ba TOK Kyuu TebpaHuLunapu
rapmoHuK TebpaHuwnap 6ynaaw.

TebpaHnLW KOHTYpUAarn 3pKWH TrapMOHMK TebpaHuwwnapaa
KOHAEHCATOPHWHI 3M1eKTP MailfoH 3HEPruscu WHAYKTUBAWK ran-
Tarura 6epaguraH anekTp Te6paHNLLl KOHTYpAaru 3neKTpoMarHuT
TebpaHuULW ferinnagn. MapMOHUK 3N1eKTpoMarHuT TebpaHuLlnapaa
aneKTp Ba MarHuT {W" Ba \¥/ XMaiioH 3HeprusanapuHMHI KuiMat-
napu OfjaH MOC paBuLLAa MakcMMan Kuimatnapraya ysrapasu, Ly
6unaH 6upra, ynap TeHr bynaau.

Xap KaHgal pean KOHTYPHUHT akTUB Kapwmaurn K Honra TeHr
amac. LLIyHWHT y4yH xocun 6ynaguraH sneKTpoMarHuT TebpaHuii-
nap cyHyeuu 6ynagm. CyHMac éku MaxOypuil 3neKTpomarHuT
TeOPaHULLIHM XOCU/T KUMWLW YYyH KOHTypra tawkapuiaH [AouMo
3Heprusa 6epu6b Typunagw.

Cynepnosuvums npuHUMnura MyBOpuK, Xap KaHial 31eKTpo-
MarHUT TebpaHUW OAAWI 3NEeKTPOMarHUT TebpaHWLLIHMHT Yy3apo
KylumnuwngaH mnéopat. by NpvHUMMHK Kynnawja Teruwnm Kart-
TanmKnap: 3NeKTP MafoH KyunaHraHamru; O - 3f1eKTp UHAYK-
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umsa; H- MarHuT mMaoH KyynaHraunmru; B- MarHuT uHayKumus-
cu; / - yTKa3yBYaH/IMK TOKU 3UYIUTX y3apo Yn3nKIvM 6ornaHuwia
[e6 kapanagn: O = ME B =W LA

Bynap aca Moc paBuLifa 3MeKTp Ba MarHuT gommuiinapu: £ -
MYXWUTHUHT U3NEKTPUK KUPUTYBYAHUTU; [ - MarHWUT CHHIAUPYB-
YaH/VK.

BusHn yparaH onamga akart (asoga kv (hakat BakTaa 6ynmb
yTaguraH, éku maBXxyf 6ynraH mojgganap, Xofucanap Ba BOKea-
nap Wyk- bepuaraH KateropusnapHuUHr anoxuga Masxyg oynuwmn
(hakaT MaBxyMm Tadakkyp Hatmxkacuamp. MacanaH, reometpus a-
30BWI LWaKNnap Ba MyHocabaT/napHM BakKTAaH MaBXymiawTupué
ypraHagu.

DNHLITEAHHUHT MaxcyC HUCOMANNK Ha3apursaCcK TEKNC XapaKar-
NapHUHT 6apya Typnapu HUCOMI akaHAMrura acocnaHraH. [emak,
006beKT (hakaT XMcobnalHWHT BenrunaHrad TuMmura myHocaba-
T 6yinya TEKMC XapakaT XonaTuia XOonnawmwm MyMKUH. SiH-
WTENH Xap KaHgail xucobnawl vHepuuan TUUMUgarn €pyramk
Te3UIN Xap KaHgal MyHanuw yyyH Bakyymza buTTa Ba LyHAal
KaTTa/IMKKa araiMrnHy anTagu.

Y arap 00beKT Ky3aTyBuura HucbaTaH xapakaT Ku/ca, 00beKT
OrMpPAUIK Ba Y3YHNUTM Xamaa y 6unaH 60rfvMK BakT MHTepBasn
y3rapuwuHu Kypcatan. Arap acTpOHOMIa Xy/a Te3 xapakat/iaHa-
éTraH (paso KemacuHW KysaTuiwira Tyrpyu Kenica. y Kema orupam-
IV OLUTaHW, YHUHT y4aMun Ba XapakaT NyHanuwy KamamraHnuri,
oopTharu BakT 3ca CeEKMHMaWraH1HW TonraH 6ynap agu. LUy 6unaH
bupra, Kemaga xe4y Hapca y3rapmac 3au. JNHLWTeRH Xucobnall-
HWHI 6ab3n MHepumnan TuMMura HucbataH Tes3nMK 6unaH xapa-
KaTnaHaétraH >ucmgarn usnk xapaéHnap bepunraH xucobnaiw
VHepuuan TU3MMUra HucbaTaH CeKMH YTULIN, LIYHWUHTAEK, XUCM-
nap ynyamy xapakatu WyHanmwunga bylinamMa KMCKapuwn LWyHYa
mapTa 6ynimé yTULIMHK KypcaTraH.

dopmyna Oyimnya X1CM .Maccacu YHUHT Te3nry owmwy 6unaH
owwaamn. XapakatiaHaéTraH XUCMHUHT Maccacu
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HUc6aTy GunaH aHWKIaHa4W, XapakaTCus XUCMm
E=To

3Heprusra ara.
Arap 006beKT Te3nrn Epyrimk Te3nrura SKUH Keamaca, max-
CyC HUCOWINMK Hazapusick camapacuMHU Ky3aTul MYMKWH 3Mac.
BMpoK Xypaa cesyByaH aToOM coatnapu épgamu 6unaH xaTTo y4a-
éTraH caMoNéTa Xam BaKT CEeKMHMAWULLMHKL TonuLwra MmyBaddak
oynuHaW.
' Cy6atomnu 3appavanap CyHbWUi iyn 6unaH >kaggannawtmpu-
AN .MY.MKVH. By 3(bheKT yuyH 3appaya Te3natruynapu acanagu.
TWHY TypraH XucM SUHLITENHHWHT Hasapuacuja

E =1

maLuxyp opmynacu 6unaH aHUKnaHagw.

LLlyHAai Knanb, Maxcyc HUCOMMAMK Ha3apmsacn UKKWN MPUHLAN-
ra acocrnaHagu:

1) xap KaHAan TeKUC TYrpu YM3nKAnU xapakaT HUCOUAIUIun;

2) BaKyy.marn épyramk Te3nrn 4ov.MUAINII.

YMyMUid HUCOMANUK Hazapusacu. TOPTULWNLW KyUYUHU XMCO6-
nawga SUHLWTENH YMYMUA HACOMNNNK Hasapusacuia ep tosacuia-
r 6apya Xucmniap 6up Xun Tesnawnw 6unaH Tywaam aeb tax-
MWH Kunafun. bollkaya anTtraHga, EpHUHT rpaBUTaLvoH MaioHu
YHUHT aTpogmparn (hasoHMHI Xoccacu xXucobnaHagn. SUHLWTENRH
Oy xoccaHu arpu (a3o 6unaH 6ornagn: KatTa Oruwl KatTa rpaBuTa-
LMOH Kyura TeHr Kenagu.

Arap (ha3oHMHT oruwmy 6unaH 6up Katopga BakKT oruwura iyn
Kynusca, y xonga rpaButaunoH mangoHgarn xapakatHu 6aéH ku-
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v yuyH xapakaT HUCOMANUIW TOACUHN Xanb KUAULW MyXMKVH.
KatTa Xrcmnap TOMOHMAaH Ky3raTuaraH (ha3o-BakT OruLIn Katra-
MTUHU DUHLUTEAH OMULLHKW KaTTa XUCMAap SKUHAUTura 60ornmk
X0nja xmcobnaw MyMKUHIUTUHW KypcaTau.

Orup Xucmnap SKUHUAArM EpyrankK HYPUHUHT oruwmn agdgek-
TV 6y TE3UCHUHT UCOOTM XUcobnaHaau. EpYrnnk aHeprusra ara,
LIyHAaN 3KaH, OTMpP/nKKa Xam ara 6ynagn. LLYHUHT yuyH Yy XXUCM
KaTHalmwWKn 6unaH 6ysmnraH asogarn orraH TpaekTopus 6yiin-
ya xapakatnaHagn. Kyew akvHugaru épyrivkK KyYMHUHT OormLiun,
XaKuKaTaH, Kyéw TyTunuwnapuga KysatusraH.

Bab3n tongy3nap y3VUHWHT A4Pp0 EKUNTUCUHN cad) KMANG. Kyunu
rpaBUTaLMOH MalijloH XOCWN KUraH MycTaxkam >XuUCmiap Aou-
pacuja CUKAAUWKN MYMKUH. By yMyMuiA HUCOUANMK Hasapuscu-
HU TEKLWNPUL YYYH 3KCrepumeHTan 6asa 6ynné Xm3MaT KMauwm
MYMKUH.

By HasapusafaH Kenmb umkagmky, XXyfa KatTa ongysnap WyH-
Ya/IMK CUKUIMLLW KepPakKW, YNapHUHT t03acuiaH KOUULL Te3nru
XalTo EépyrnvkK TesurngaH opTuK 6yuMwn Kepak, aHa LWyHAa Xey
HUMa, XaTTO EpPYr/IMK XaM YNapHWUHT t03acHKN TapK aTmanam. LLy-
HUHT y4yH 06beKTnap Lopa TYMNHYK HOMUHW OfraH.

BU3HWMHI raTakTMkamm3garn Kopa TYWHYK - y3rapyB4yaH peHT-
reH tongysu typugarm X-1 OKKyLn.

LLyHaai Knnnb, SMHWTEAHHUHT HUCOMNNNK Hasapuacn (n3nK
XapaéHnapHUHT (ha30-BakKT xoccanapuHu Kypub 4mkyBun unsmka
Haszapusacugup. KhadoH maiigoHnap 6unaH TOPTULLML CaKNaHULLIN
MYMKWH OyfniMaca, AKUHAMKAArK (a3o-BakT xoccanapuHu ugoja
3TYBYM Hazapusi Maxcyc Hucominuk Hasapusacn (MHH) ge6 ata-
nagn. MHHpa ndoganaHraH gusnk xogucanap penstue (HUCO6UiA)
[eb atanub, Bakyymgarn Epyrnvk Tesnurura aKuH Tesnuknapga
naingo 6ynaaw.

TopTUWMIL MaNfoHU MaBXyanuruaarn ¢aso-BakT xoccanapu
YMYyMUIA HUCOMINNMK Hasapuscn (YHH) 6unaH TagkuK KuavHaau.
LLyHVHr ek, Y SQUHLWTEAHHUHT TOPTULLMLL Ha3apusacK aeb atana-
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an. YHHpaH épyrnnk te3nnrn 6mnaH KnécnaHraH Te3fIMK Ba Kyu-
NN MaikgoHnap .Honnapwia goriganaHunagu.

A»ap Epyrnnk Te3nnrn 6unaH KmécnaraHga XMCM CEKUH Xapa-
KaTnaHca Ba rpaBulauMOH y3apo TabCup HUCOMI Kyycu3 bynca. y
Xonga HelTOHHWUT 6YTYH OnaM TOPTULLIWLL KOHYHW TYrpu. OiiH-
WTelH Hasapuacuja TOPTULLIMLW (DM3UK XMaTepusra y3apo TabCcu-
pu (pa3o-BaKTHUHI reoMeTpuK Xoccacu cudatuga mhotanaHagu.
TOPTULWNLWIHUHT Ky4v XMaigoHuaa reoMeTpus ofaTuid yu ynusxv-
M (hasoHVHI TeoMeTpuacuM HoeBKNULG Gynaaw, BakT aca MalifoH
Tawkapucmaa cekvH ytagun. LLyHaai knamb, YHH TypT ynusxwimn
KoopAuHatara ara fe6 TaxXMUH KUnagn, YHUHT TYPTUHYU KOOPAW-
HaTacu 3ca BaKT xucobnaHagun. bus reomeTpuk y4 ynyaxmiv aso-
Aa Awaimns, 6y onamga (M3MK >XapaéHnap BakT 6unaH 60OrauK,
Ky3aTyBUM YUYH BAKTHUHT YTULLIWN 3Ca >KapaéHnap Te3nuru sa aso
xoccanapura 60rnuK-

LLyHpain kunmb, YHHpa MeTpuk xocca TOPTULLIMLL OFUpAu-
TMHUHT TaKCUXM/IAHULLIM Ba y3apo TabCUpU OGWUNaH aHWKIaHULLIW,
TOPTULIMLW Kyun 3ca (pa3o Xxoccanapura 60OrnmnKAMrn mcbotnaH-
raH. MHH Ba YHH 6apya (OM3NKaHUHT SHIU TY3UULWN Ba SHIU
KOHYHf1apura acocfaHrad (paso, BaKT, XapakaT, moajanap .Xaku-
farn tacaesyp/siapga ucbotnaHuo, acpnap owa wuarop 6ynmbé ken-
Mokaa. KBaHT .MexaHMKacu MUKpoosiaxmra MyBOPUK (a3o Ba BakT
TaCaBBYPNAPVMHUHT PUBOXNAHULLIWIA XUCCa KyLUAW.

Martepusi Kabpuga xapakaTt Kuavbé, onumnap C'™ uerapa-
ra Kengunap Ba cy6atom (pa3o Ba BaKT MyHocabaTnapu coxacuja
TaAKMKOTNapHU 6ownagmnap. by epga (ha3o Ba BakT - OOLUKaya
TYLWYyHYa.

Mwukpoonam Xycycuatura Kypa, OyTyH Ba KUCXMNAp Xakugaru
OupnawiraH TacaeBypsiap Moc kenmarigu. LLyHgain knnmno, .makpo-
O/laXM - KJTaCCUK MeXaHuKa; XMeraonam - pensiTue MexaHuka; MUK-
pooriaxM - KBAHT XMeXaHukacu 06bekTu. LUy 6unaH 6upra, oxmpru
Bakrnapga aH 6ytyH amxM Typnu gapaxanapuHuHr gUanekTuk
y3apo TabCupW Xakuaaru tacasBypra kengunap. ®aso, BakT, xapa-
KaT Ba XMarepus TyLUyH4Yanapy HUCOUANUK 6unaH 60ramk- Y3apo
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TabCUP KUMaguraH CUMMEeTpUA, y3apo TabCup, KapakaT. HOaHWK-
NIMK, cynepno3uums Ba 60LIKanap HUCOMMNMK NpuHUMNnapyu 6u-
naH 60ornuK.

LLyHAan Knnmb, SMHIWTEAHHUHT HUCOMIANMK Ha3apusacyh UKKK
NPUYHLUMINTa acocnaHagun; TeHr Tyrpy YA3UKIN Xapakat HUCouinnm-
MM Ba BaKyymgaru Hyp Te3nuru gouMuinuru. XXucmnap ynyamu.
YNapHUHT MaBXyZA/Mrv AaBOMUANUIA BOKeanapHUHT 6up BakTAa
€KV Xap XUN BakTa cogup 6ynuwmn HUCOMMAMK XmucobnaHaau.

Nabopatopua Ba Taxpubanapaa TacamkiaHraH MakCcBeNNHUHT
Xynocanapura MyBOUK, HOKOpuaa alTUAraHUaeK, Hyp 31eKTpo-
MarHuT MaligoH TYNKUHW XucobnaHagn. Hyp TynkuHW Tapka-
NULWIN YYYH MOALAMIA MYXUT - 3chup Tanab KunuHmangn. Hyp 6y
MOLANIA MyXUT 6ynnb. Bakyymaarn 6ywnmkaa goummin C Te3nuk
(300 QOO KMm/c) bunaH Tapkanagu.

SUPHMHT Xap 6up 3appavacn UKKuUIaMuu TynK1UH maH6au cu-
(haTnga TacBupnaHuG, EpyravMKHUHE KaTTa Te3MIMHU 3up 3ap-
payacu KaTTa KaTTUK/IUIW Ba 31aCTUKAUTUA BUNaH TYLUYHTUPULL
MYMKWH O6ynraH. bolkaya aWTraHga, aup HbHOTOH abcontoT
(ha3oCuHM MoaLMAnawTUpULL 3aM. Bupok 6y HbIOTOHHUHT (haso
Xakumgary acocuin koujanapura kKapama-kapLiv 3gu.

dusiikagarn MHKMN06 PEMepHMHT KawdnéTn 6unaH GoLlnaH-
an. Y épyrnvk te3nurn taxmmHad 3 Q00 QOO KM/C ra TEHTIMTUHM
aHunKnagu.

1728 vnpa bpagpwn tongy3 ab6epaunoH XOAMCACMHU Kalldg)
KUNOM Ba YHUHI acocupa épyrnvk Te3nurn npuémHnK Ba MaH6a
Xapakatura 60rfivK amacnurn aHuknavgu. LUyHpan kunmb, Ty-
WYHTUPWUG OynmaiguraH KenvwmMOoBYMAMK Maingo 6ynm6, onTuk
X0[Mca fiHa XaM MexaHuka 6unaH Tyrpu KesMain Kongw.

AmMo dapagein Makcsenn EpyravK 31eKTPOMAarHuUT TYNKUH-
NAPUHVIHT TYPAN KYPUHULLN 3KAHIMTUHU Kawd KUanb, onaMHUHT
MeXaHUK TacBUpuUHW ByTyHnai 6y3an. Kynnab akcnepu.meHTan
KOHYH/1ap MPUHLMUNMAN AHTU KOHYHUSATNApHU 6aéH kunraH Mak-
CBe/NJ TeHrna.Manap TM3MMuga akCuHu Tonau. by KoHyHnap ape-
Hacu MeXaHUK KOHYH/Iap yYyH Kabyn KWANHraH 3apagnap Ba Moj-
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[lanap >onnawraH 6uUTTa HyKTa 6ynnb Konmai. 6ankm 6yTyH (haso
aau.

LyHaad Knunnb. mMaTepusHUHT 3/1eKTPOMarHUT MaifoH Hasa-
puaAcK BYXKyAra Kengum Ba mMaTepusHWHI MaifoH Lwaknu e TaH
ONIMHAN.

®PuU3NKaHUHT HaBbaTAarn pMBOXMaHULWIN abCcoNtoT (Pas3o Ba BaKT
KOHLENUMACUHIN TapTULL KAWL, abCONIOT X,apakaTHU paj, KAInLL,
KaH4anamp ynyalwHWHT aXpaTtuiaraH TUSUMUHU Kabyn KWUAULLHW
paj KWW, KNacCUK (u3MKa acocuii KOHLENUWAnapuHu Kanta
Kypu6 umkuw inynu byinndya 6ynuné ytan. by upruHa SnMHWITENH-
HUHI Maxcyc HUCOMMNMK Hasapuscu 6GunaH KuamHraH agu. 3a-
MOHaBMWIN TacaBBypra Kypa, (ha3ofia CeKUH y3rapaguraH Ba YHUHT
6apua HyKTanapuga 6up Xvun aHMKNaHraH Kap KaHgain ¢umsuk Kat-
TaIMKHU MafoH cudatmia Kypmuo YMKULL MYMKUH.

PafnoTynkKuHnap Anuppakumusacu - paguoTynknuHnap Tycukka
yuparaHfa KysatunaguraH koguca. PagvoTynkKuH 6uUp XMHCAK
MYKUTLA TapkanaéTraHufa TyCMKKa y4ypab, y3 amnantypacu Ba
(hazacuHM y3rapTupuno, Tyrpu YMsmkiv NyHanuwngaH vyetnaiagm.
by x,oauca épyrnvk gudpakuymacuta yxwab ketagu. Pean wapo-
UTAa TYCUK TYpAu WakKAAM Ba 'y paguoTynkKuHnap yyyH Luaddod
ékn Howamdod GynuIN MyMKUH. OUDPakLMOH YyTULL KOAMUCACH
TYCUK ynyamu 6unaH TYNKWUH Y3YHIUTUHWHT y3apo Hucbatura
6ornunk. by 6ornaHvw TYNKUH Y3YHAUTU OWALWIN BUNaH Kydasau.

EpHUHT chepuk to3acugarn paguoTynKuHAap angpakumsacu T)'-
(havinu pagnoTynKuMHAap TYrpu KypUHULL YerapacujaH Tawkapuaa
X,aM Kabyn KunvHagu. PafnoTynKUHAAp ep t3acu SKUHUAA TapKa-
Naétnoé, TYNKNUH 3HEPTUACUHUHT epAa KUCMaH ITUInLWK Tydainm
CyHagW. YHUHT TYNKUH Y3YHIUTU KaH4a Kucka 6ysca, LWyHYanmK
KYNpoK y3 aMnauTyfacuHu Kamantupagn. LUy cab6abnv TynkuH
Tapkanuw mMacogac TYNKUH y3yHaurura 6ornuk 6ynmo, TynkuH
Y3YH/IUTY eTapan y3yH BynraH paguoTynkuHNap paguoTynKuHIap
Anpakumnsacu Tygainm 6up Heva MUHT KM rava TapKaamwm Mym-
KVH.
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fC TEPLU, XEPIf(HERTZ) TEHPUX PYAO/JIb® (1857.

" 22. 2, Fambypr -J894. 1, 1, BOHH) - Hemuc cusuru.
TIOnekTpoagMHaMmmnka mMacananapu éunaH LWyryniaHrat,
OMPUHYN ByNNG 3N1EeKTPOMarHUT TYJ/KUHAapHU Kalilll}
waTN6L1888), ynapHUHI XOCCACUHW TeKWupraH. 3ek-

W TPOMarHMT TYNKUHNAP Ba EPYrMK HypaapuHuUHEéL”

) Po yxwawnuknapuHmn mc6oT kunrad, BuU6paTop Hasa-

pusacuHN uujnadjuwaH. M,

I". Fepy Taxxpmbanapn XK. MakcBenn 3n1eKTPOMarHUT MaligoH
Ha3apuACUHW aManga ucboT KUNAM Ba YNapHUHT aMmanja KynnaHu-
LWMHK 60ownab 6epan. Y EpYrnMKHUHT 3NeKTP paspsgura éynrau
TabCUPUHM Malikagu Ba LWy 6unaH (OTO3MEKTP X,04Mcacy ycTuaa
Tekwmpuwinap onnb 6opunuwmnra cabad éynan. I'. FepuUHUHT Ha-
3apuin Wnapu xapakat KunyBuu XXUCMAAp 3N1eKTPoAnHaMMUKacu-
[aH, MakcBenn TeHrnamanapuHu taxpubaza TekLWMpULL Ba Kyd
TYLIYHYaCMHN 3bTUbOpra ofiManguraH MexaHHKaHu Tys3ulljaH
noopar. epy, (Hertz) yctas Jlogsur (1887. 22. 7, Fambypr -
1975) - Hemuc usmrn, MioHxeH Ba bepnnmH yHuBepcuteTnapuia
ykurad. 1954 inngaH Nleanuyurgarn Qusnka UHCTUTYTU AUPEK-
Topn BynraH. nmuii vwnapu cnektpockonusara oung XK. ®dpaHk
OunaH XxaMKOpPAUKAA 3NEKTPOHNAPHUHT aToMNap bunaH TyKHally-
BUra gonp Taxpubanap (PpaHk-Iepu Taxpunbacu, 1913) yTkasraH.
PeHTreH HypnapyvHWHI OTUNLL CNEKTPUHW YpraHraH, auddysus,
3NIEKTPOH 3mMucCUA, rasnapgarn paspagnap, nnasma usmkacu,
YNbTPaToOBYLU, APUMYTKa3ruunapra ouf Katop TaLKUKoTnap 0nv6
6opraH. Ho6enb mykodoTtun naypeatu (1925, XK. ®dpaHk 6unaH xam-
Kopnukga). epy - CIC Ba Xankapo 6upnuknap TU3MMK YactoTa
oupnuru; I, P. Mepy wapadura Kyinnrad. 'y 6unad 6enrunadagn.
1Ty gaBpuin xxapaéH vactotacu 6ynmb, 6yHaa 1c ga XapaéHHUHT
1 umknn amanra owagu. 'eply Kappanu éupnvknapga xam mhoga-
naHagu: kunorepy (1 klfy = 10’ I'y), merarepy, (1 MIu= 10* u)
Ba X-K

lepy, Bubpatopu - lepy Avnonn yynapuia MeTtann Liapnapu
OynraH Ba wapnap opanurura Pymkopd rantarm ynaHraH Muc
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CTEPXXEHb KypuHMLUMAArM OAAWIA aHTeHHa. - epu yHAaH anek-
TPOMArHUT TYNKUHIAPHUHT MaBXya/MIMHU TaCAUKI0BUYN TaXPU-
6anapuaa toriganaHraH (1888). Mepy, KynnaraH BubpaTopnapHuHT
3HT KUYUTUHWUHT Y3yHAUTK 26 cM BynraH; yHaa 5 ¢ 10* 'y ra TeHr
yacToTasin TYNIKUHNap Xocun 6ynraH; 0y TYNKUHNAPHUHT Y3YHIN-
rm X 60 cMm ra Moc Kenaaw.

TakpopnallyuyH casonnap

1 AKyCTVKa Ba LLIAK TYpPnapuHN 13oxnab 6epuHr?

2. TyNKuHnap Ba Te6PaHULLNIAPHUHT MyXVM XYCYCUATNapn Ba Ty3u-
NLWNAPU Xakuga HUMaY'apHu 6unacms?

3. MexaHWK, UCCUKNVK, 3NEKTPOMAarHUT TY/IKMHMapPHUHE Xonar y3ra-
puyLLTapura HAMaIap Moc Kenagu?

4. Paayo Ba yHra afioka,Lop KaHaaii TyNIKUHIap Typ/iapn KeHr Tapkasi-
raH TyNIKUHAap cupacura Knpagun?

MATEPUSA TY3WITNLLVWHUHT CTPYKTYPABUIA OAPAXATIAPU

Mawvicaz amac, 6ank1yHra ewinu Bocu-
Tanapy 41 upTyBUNYPUANM Sraryaiiam.
APACTY

Pe>ka:

1 MaTepuAHUHT TY3UIALLK.

2. MunKpo, Makpo Ba Meraosiam Xamza ynapHUHT y3ura XoC/Imru.
3. Tabuwin (haHnapa >KOHCK3 Ba XXOHIN O/1aM XaKufa.

4. Matepust - aUCKpeT MO/af Ba Y3MyKCU3 MaioH.

MaB3ynuur Maucaamn: maTtepus Ty3UINWUHUHT CTPYKTYpaBuiA fapa-
Ka/lapyHM ypraHuLL Ba yNiap Xakuga MabiyMoT 6epuLL.

MaB3ynuur Basvdanapu:

- MaTepus TY3ULLIHUHT WKTUMOWIA axaMUSTUH EPUTHALL;
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- TabmaTLWyHOCNNKAA XOHIN Ba XXOHCM3 0N1aM X,aKnga Mab/lymoT 6e-
pu;

-(haHNapHWUHT y3apo 60rINKAUTUHN acocnall;

- MaTePUSHUHT TabUnin-uamMuii X,0naTnapuHn ypraHuil.

Tasan4y nbopa Ba anHwanap: >XoUcT TabmaT, MaTePUSHUHT Talu-
KWW CTPYyKTYypacu, 3neMeHTap 3appanap, aTomnap, Monekynwap,
(hun3mk Bakyym, MakpoCKOMMK >XMUCMap, caiépayap Ba caiépawp cuc-
Temacw, Hngy3nap Ba tongysnap cucTemMacu. ra.vyakTukanap, rafakTu-
Ka.l|? cucTe.macy, .MeTaranakTuka .Mex;HaT b;yponm, 6uoccepa, rumno-
Tesa, Tamonun, Tabumnin uimnap, guanekTurka Ba Ji.K

Tabuwnii haHnapga Tabmat XXOHCW3 Ba XXOHN, SbHU UKKW KaTTa
MOLAWIA cucTeMara axpaTunagu.

YKoHcu3 Tabuatga MaTepuUsHUHT TalWKUAWA CTPYKTypacu ane-
MeHTap 3appanap, atomnap, Monekynanap, Pusnk Bakyym, makpo-
CKOMVK XMCMAap, cariépanap Ba cariépanap cuctemacu, 1ongysnap
Ba t0N14y3N1ap cucTemacu - ranakTukanap, ranaktukanap cuctema-
cW, MeTaranaktTukanapgaH néopar ged Kapanagu.

YXoHnu Tabmataa aca 6y CTpyKTypara X,y»kanpanapraya 6ynraH
TU3UMMAP: HYK/EUH KucnoTanap Ba oKcunniap; 6up X,yxaipanu
OpraHu3mnap KypuHuWunga Ba TUPUK MOALANapHUHE 3feMeHTap
KuCcMK cudpatmga Kapanagurad X.amga 61onorvk waknnaHuwaa
MYXUM YPUH TyTaguraH Xyxaripanap, YCUM/MKNap Ba XanBOHOT
ONaMUHUHT Kyn Xy>aipanu opraHusmaapu typnapu, 6ruoueHosna-
PUHW Y3 M4ura onyBUM CTPYKTypanap; HUXOAT, TUPUK Moadanap-
faH noopaT 6uochepanap TernwInaup.

TabnaTlWwyHOCNUK cuUCTeMann EHAawyB ynu GunaH mog/ania
TU3UMNAPHUHT TUNNAPUHWM aHWUKNabrmHa KonmachaH, ynapHUHr
aflokanapy Ba HucbatnapuvHm xam o4umb Gepaam.

PaHfa MaTePUAHUHT Ty3UMLWLIK Y4 BocKuubaH néopar geb ka-

panagu;
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MUKpPOOo/1am

Meraosiam

MUKpPOO/Iam

Makpoonam (ha3oBuii ynyamnapu MUIIUMETP, CAHTUMETP, Ku-
NoMeTpnapaa, BaK;T CEKyHA, MUHYT, COaT, nnnapaa ynvyaHaguraH,
ynyamnapy MHCOH Taxpubacmparn maclitabnapra Moc Makpooob-
eKTnap o1amunamnp;

Mukpoonam hazoBuin ynuamnapn 10“*gaH 10 * caHTumeTpra-
ya, BaKT YN4OBM 3ca YeKcu3nmkaaH 10*“"*cekyHarada 6ynraH, 6eBo-
cuTa Ky3aTnb 6ynmaignraH Xyga KM4nk MMKpPOO6beKTIap 0naMu
XucobnaHagu;

Meraonam - ynkaH ha3oBuii macluTabnap Ba Te3MKIap onamu.
By epga macotanap épyravk rnnnapu, ¢asoBuin 06bEKTNAPHUHT
flall BaKTW 3ca MUANMOH, MUNAPA nnnnap bunad ynyaHaau.

MHKpO, MaKpo Ba McraoosiamnapHHHI a3oBuii 6yHHManapu

1

dazo
coxacu

Mera-
onam

Makpo-
onam
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1 9nekTpoHnap!

10--  10-="

_ Ba siAponap.
ATOM Ba Mosie-  10-10 o - $apo Ba aponap. |
nana B HyknoHnap-
Mukpo-  10-*- Kynanap. HUHT 6OLLIKa
" QnemeHTap o --' 10->  TPoOHANap.
onam 10- sappanap
3appanapHUHr HYK/10H
aToM A4posiapn  10-4 0 nap 6unaH couu-
Aponp e Lo N \ampa
_ - FOTUINLLN

MwuKpo, Makpo Ba Meraosiamnap y3apo y3Buii 6ornaHraH.

Y H. KonepHuK rennoueHTpuK cMcTeMacuHu KynnabruHa Kon-
Mal, 6aKn NHEPLMA KOHYHUHW XaMm Kawld atagu, TabuaTHu ypra-
HULLHWHT SIHTW WIMWIA-HA3apuiA MeTOLONOMUACUHIN apaTagu.

LyHpain knnub, XIX acpHUHr oxupnapura Kenné ¢usmkaga
maTepus UKKW: LUCKPET MOAAA Ba Y3/MyKCU3 MaliloH KypUHMLLIMAA
MaBXy[ feraH xynocara kenvHgu. [emak:

- MoAda Ba MailfoHnap 6up-6upuaaH Kopnyckynsp xamga
TYNKUH MOXUATNapu 6unaH (hapknaHagn. Mogganap gUcKpeT 6y-
nn6, atomnapgaH Ty3wunaraH, MaifoH aca Y3nyKCU3Aup;

- MOAfa Ba MaifjoH y3apo u3mK TaBcudnapm bunaH gapknaHa-
OV: MOALAHVIHT 3appanapy TUHYIMKAA maccara ara, ManfoHHUHT
aca maccacu iyk;

- MOjJa Ba MaifoH YTYBYaH/IMK fapaxanapura Kypa (apkna-
HaaW: MOAAANAPHUHT YTYBYAHAUTU KaM, MalifloH 3ca TY/NK yTyB-
YaH;

- MaliOHHWHT TapKanuw Te3nurn EpyrnvK Te3NUrura TeHr,
3appavaaapHuHI Xapakart Te3/Iurn aca yHaaH 6up Heya gapaxa Ku-
YUK.

®ur3nKagarn pesBosIOLMOH MXTUPONap okubatuga yTraH acp-
HUHT OXMpPW Ba acpummu3 6owmnga punkK peanIMKHUHT Gupaunrun
Xamja mogganap 6unaH MaoH opacuja Xap/imK Nykauru: mai-
[OH Mofaara yxwab KopnycKynsap xoccara, MOALAHUHT 3appaniapu
3ca MailfoH Kabu TYNKWH Xoccacura ara sKaH/IUrnm aHUKNaHgu.

1. OnaMHUHT Typnapw.

2. AApoHnap Ba hOTOHNAp 3pacu.
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3. OHeprua anMmaiMHULK.

1965 iimnga 6up rypyx, onumnap Amepukaga «Mccuk onams»-
HUHT HYPNAHULIUHW TEKWMUPULL YYYH Maxcyc annapat huirgunap
Ba (DA30BUI PENUKTUB HYpMaHWULWHW Kaig ataunap. by tasosuit
HypnaHMW ONaMHWHI ONAWH WCCUK Xonatga OynraHAuruHUHT
ncéotunaup.

[demak, xo3mpru «Mccuk onam» Hasapusich mcboTnaHraH 6y-
nn6, OYHUMHI MCO0TW penekTUB HypRaHULWAMp.

OnamMHUHT puBOXNaHMUWKM 6ocknuynapn. ONaMHUHT KeH-
raivwmHy Kynyauank myannudgnap ~ 10* (Bpyrnuk tancupmn)
3KBMBaANEeHT fengmnap. ONaMHUHT PUBOXNAHULWIWHWU Kyinaaru
6ockuunapra OynuLLIraH.

ALpoOH 3pacu W< t < 10" ¢ - orup 3appadvanap Ba me3oH/ap
apacu. byHga onaMHUHT 3nynurn P > 10™ Ba xapopatu T> 10'-K
afipoHNapu apacugarvm acocuii XycycusaTu NpoToHAap Ba aHTUNPO-
TOHNAPHUHI MaBXYyLJ/INTU.

By gaBpaa HyKMoHNap COHU (NPOTOH Ba HENTPOHNApP) hoToHNap
6unaH 6mp xun 6ynraH. KeinHYyannmk onaMHUHI KeHramuwmn Ha-
TKacuga orvp 3appavanap aHHUrUAAuns xapaéuura yypab. aH-
Tu3appadanapra Tyrpu KenraH. by gaBpfa onaMHUHT Ty3unmwmnia
TYNUK 3apagan cMMMeTpus GynmaraH: HYKNOHMap 6unaH aHTUHY-
KMoHNap mukgopu 10°* hoTOHNAP COHWHM TalluKWA 3TraH. AAQpPOH-
nap apacufaH xosupraya penuKTUB KBapknap KOMULWW Kepak 3aum.
XapakTtepnu 6enrunapu 6mnaH 3appavanapHu usnaw +2/3 Ba-1/3
3apALIN 3NEKTPOHNAPHUHT HATUXACUHKU Gepmagu.

[emak, Kacp 3apagnu xonatgarv sappanapy maBXxyj amac.

NeHTOHNap apacuT /~ 10" gaH moi ~ 10 ¢ BakTgarn xapopar
nacaagun: 10'- paH 10 5 m10RK raua, suunurn KO aaH To 10°r/cm\

By maBpaa aHeprusHuW (HOTOHMIAP, 3/IEKTPOHMAP, MO3UTPOHNAPp,
Me30H/Map, HeNTPMHO Ba aHTUHeENTpMHONap opacuja 6up Tekuc
TaKCMMNaHraH.

d0oTOH nnasma 3pacmgat~ 10CpaH 170/~ 10" C 1 MnH
Ann faBommaa OnaMHUHT 3nuaurm 10™*r/cm’ gaH 10 10 r/cm rava,
xapopaTu aca 10° gaH To 3000° K rava ka.masagu. by apa 6owmnga
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reMAHUHT CUHTe3n Tyraigu Ba 3/1IEKTPOH-MO3UTPOH aHHWUIUNA-
uuacK faBom aTaan. by apaga hOTOHNAPHMHI 3/IeKTPOHNapha UH-
TEHCMB coumMnunwwmn pyin 6epagun. LLly aaBpaa HypnaHull xapopaTu
mMoAfanapHukn kabu 6ynagu. T="3000° K KBaHT 3HEPruacu LIyH-
yanunk Kamasanku. BOAOPOS aTOMUHU MOHNALLTMpPa onmaign. LWy-
HWHT YYYH Xa.M 3/1eKTPOH NPOTOHMap 6unaH peKoMomnHauus Tecka-
pu >xapaéHnap 6unaH MoHNawaam Ba MyBo3aHaTnawagun. LyHpaai
KUNn6, moafdafaH HypnaHuw axpanagu. Ly momeHTgaH 6ownab
ONaMHUHT KeHravwunga acocuin ponHu HypfiaHuwWw 3mac, mMoAana
yiHangw.

PckomMbuHauunagaH KeimHru apa éku mopganap apacu. by
3pa pekombuHaumnsa gaspuaaH 6ownaé xoauprava AaBoM 3TANTW.
OnaMHWHI KeHraiuwmy Hatmxacmaa arpunuk pagmycm (/") Ba
xo3mp 0,01° K HKM Tawkun sTagn. AHa Wy AaBPHUHI Kalicuanp
6ockuunga rngysnap, ranaktukanap Xxocun 6ynuul xapaéHum 6o -
NaHraH.

KBasapnap Ba raflakTuKanapHUHT Xocun 6ynuwn. Xo3mpru
nanTaa ranakTvka Ba KBasapiapHUHI Xocun 6ynuwunHn B. A. Am-
6apuyMsaH Kyngarvya Tabpudnaingn: «Fanaktnka yta 3nd Xucm-
NapHW nopTnawnapu Hatwxkacuga xocun bynagu. Keasapnap aca
rafakTUKaHWHI pUBOXNaHUwWwn Gowmparn agpocuanp». X~ co-
6nawnapra KaparaHga, ranakTUKaHUHI XapakaT Mukgopu 2 « 10°*r
* cM/c, EpHUHT raaakTuka mapkasugad macogacu J1 ~ 2500 épyr-
NUK Annura Tyrpu kKenagw. Manaktuka ainnaHma V ~ 250 Km/cek
Te3nnK bunaH xapakatnaHagu. [ManakTuka paguycu 6ownaHuwmnaa
EpyrnnK wnnura Tyrpu Kenagu.

«KaTTa coHnap myamMmocu». MakKpOoOnaMHWHI Knaccuk gu-
3MKafa ypraHunuwmnga, acocaH, Mogfa Ba ManfoH TylwyH4Yacu-
ra acocnaHagu. Knaccuk gusvkaga anTunaguku, Matepus UKKu
lwaknga MaBxyj: Mmoaga Ba MaoH KypuHuwa. bus mangoH ge-
raHga 3/IeKTpoOMarHUT MafoHHN TywyHamus. LLyHu xam antuw
Kepakku, GU3HK ypab onraH XuMcmnap MakpoOCKOMMK >Xucmnap
jeiunnagn. dnekTpoguMHaMuKaZa MOALAHWHT  aTOM-MOMEKYNsp
CTPYKTypacu Ba 3apAfHUHT AUCKPETAMTU Xucobra onuimangmn.
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Moggza y3nykcus mMyx,uT geb xucobnaHagn. yHUHT XycycusTnapu
OV3NEKTPUK CUHTAUPYBYAHINK - S; MArHWUT CUHTAMPYBYAHMMK -
T: COMMLLITAPMA 3NEKTP YTKa3yBYAH/IMK - 6 Kabu 044N KOHCTaH-
Tanap opkanu kucobra onvHagu. 3apsj Ba Toknap asofa y3nyk-
CW3 TaKCMMMaHraH Aeinnagn Ba 3apAfHUHT XaXMUA 3UUINTY TOK

3nunurn / 6unaH mndoganaHagu.

XXEMMC KNEPK MAKCBENN acnu: LUoTnsHAWIAT
HUHT 3AMHOYpPr waxpuga TyrunradH. OTacum yHu énuk”
SAMHOYpPr MakTabura ykumura éepraH. 5 cMHg wuray =
reomeTpua dgaHura {nsmnd6, GupuHUM Uamuii ma/(o-'
nacuHu YOl 3TraH. 1847 iimnn SauMH6Ypr yHueepcu-
TeTwura kiipray: dusmka daHura gnsvkK;uwm yiroHagm
Ba 1850 iunnpga 9a4MHGYPr Y ponnik xammaTuaa anac-K:
TUKIUK Haszapuscu Oyiindya mMabpysanap yi“ulduslUy
nnnn Kem6pnTyHuUBepcMTeTUra ykura kabyn kunm-
Haan. 1854 hivnpaH 6ownab uaMkaHUHI 3/1EKTP Ba
onTukKa 6ynumnapura, xymnagaw, ®apageii Taxpubanapura xyga Knnkagu.
dapafeliHMHI anekTp Tyrpucugaru rosnapura Makceenn maTemaT MK KOHYH
iApaTN6, GUPNHYUN BYNN6 aNeKTpoMar TUNK ManfoH AeraH TyLyHYa KupmuTa-
on. WyHpah knnnb, MakcBenn anekTpoOMarHuT Hasapusacu 606uga anekTpo-
MarHMT TeHrnamanapum 6unaH maw)(yp 6ynué kerTaau. -

,£I,e|\/|a|<, aTOM-MONeKynap TY3UIUWHW, 3apAAHUHT OUCKPEeTIn-
rMHKM Xucobra 0n|v|a17|,u,|/|raH Ha3apus (*)EHOMeHOHOFVIK INeKTpoan-
HaMuKa EKku MaKpPOCKOMUK 3NEKTPOANHaMUKa ,qe|7||/|na,q|/|. MaKpo-
CKOMUK 3neKpoagnHaMUKaHUHT acocui TeHrnamanapuHn XK. K
MakcBenn Aparagn. MO,D,,anVIHF aTOM-MONEKynAp TY3NINLWWUHN,
3apaaHn ANCKPETINTUHN xucobra onnb, Makceenn Ha3apuAaCnHN
pI/IBO)K!'IaHTVIpVI6, KNaCCUK 3N1EKTPOH Hasapusa €K Knaccuk .MUKpPO-
CKONWUK 3NEKTPOANHAMNUKAHWUHT aCOCUHN I. J'IopeHu, apatan.

XEHOAPWKAHTOH/TOPEHL, (1853-1928) 1853 nn-

« AalronnaHgnaga TyrunraH. fleigeH yHsepcuTeTumaa
* ykuraH. Maxcyc Tabcuc aTunraH «Hasapuin dumsnka»
; Kadbegpacuga npodeccop Basudacuga nwnarad. 1923
nun wy yHmBepcuTeT npodeccopn kamga YMPUHUHT
oxupurada Maapnemgarv namuii TagkMKoT WHCTUTY-
Tura pax,6apnuk kuaraH: ATOMUCT UK KapaLuniap onmbé

60pnb, Pn3nKa cokacuaa MaliJoH Ha3apusacu CUHTEe3Nn:
6unaH aNeKTpPOH Hazapusira acoc cosngu.
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Xo3upru nantha tabuat onaMuHK TYLWYHTUPUG BepaguraH fro-
Ha Haszapus Nyk-

MakcBenn 3M1eKTPOMarHuT MailfoH Ha3apUACUHWUHE acocui
Typrra Mawxyp AuddepeHunan TeHrnamanapuHu 6epau:

rolg=-~ -, (@)
or
roll =1+" ; ()
of
B = 0; 3)
A0 =/, (4)

MakKCcBeNIHUHT By Mallxyp TeHrnamanapu 6apya MakpoCcKonuk
3N1eKTPOMArHUT xogucanap yyyH sipoknugup. Makcsensi TeHrna-
mManiapy 3N1eKTPOMarHUT MainfoH Ha3apUACUHUHT aCOCUHU TallKun
3Tafu Ba Kyimparu xynocanapra onmb kenagw:

(1) - anekTp MalgoOHHW (hakaT 3MeKTp 3apagnap amac, 6anku
y3rapyB4YaH MarHUT »MailfjoHnap XaM X,0CUn Kunagw.

(2) - marHuT mMaipgoHHM (akaT XxapakaTnaHaéTraH 3apsgnap
amac, 6anku ysrapyB4yaH 3M1€KTP MalgoH Xam XOCUA Kunagu.

(3) - anekTp mMaliiOHHUHT MaHb6an 6ynnb Ky3ranmac 3apsanap
XxucobnaHagum.

(4) - Tabnatga marHuT mMaliloH MaH6anapu mMaBXyf 3mac.

MakcBenn y3nHuHr TeHrnamacuga Octporpaackuin-layce, ®a-
pafeli KOHYHNapuHu ymymaawtupan. Makceenn Hasapuacuga ma-
KPOCKOMUK 3apsignap, Toknap 6unaH BYXyfara KenaguraH Makpo-
CKOMWK MaigoH Kapanagun, Kancuky aToM Ba MONEeKynanapHUHr
ynyamura HucbataH ynyab OynmaiguraH Xyfa Karra xaxmja
XamnaHraH MaingoH Kapanagw.

ATOM Ba MONEKYyNanapHUHT YN3UKAN ynyaMuiaH MaifoH MaH-
6an opacmgarn macoa xyga Kyn mapra katra. LUyHVHT yuyH aTom
Ba MOJIeKYNaflapHUHT yn4yamura HucbataH MakpoCKOMMK MaikoHM
Xyfa KaTTa Macoaga cesnnapan ysrapagu.
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MakpocKonuK 3apagnap MWKPOCKOMWK 3apagnap Ba Toknap-
HUHT AurnHgmenanp. Makpockonuk MarigoH Makcsenn Hasapus-
cuga yprayanawTMpuaraH MUKpomangoHaup neb Kapanagu.

MakcBenn Ha3apuacu AKUHWLAH TabCuUp KWL Ha3apuaCcuanp.
ANeKTp Ba MAarHUTHUHI Y3apo TabCupu 6eBOCUTA 3NEKTPOMArHuT
mMangoHmaa amanra owmpunagn Ba épyrnnk Teannruga Tapkanagu.
By MykuMm HaTuxa MakcBenn, DWHLWTEAH TOMOHMUAAH ApaTuaraH
EPYTrIMKHUHT 3/1eKTPOMArHuT Haszapmacuga Kucobra onimHagm.

Bu3 x,03up MyBO3aHaT BynmaraH cucTeMasnapga 6apkapopink-
HUHT. SBbHU YUSAMAUAUKHUHT AyKOAMWKU K 6up Lwakngarun ys-
y3ngaH Tapkmb TonuwaH 60owka waknga Tapkmo tonuwra ytu-
LWMHU Kypnb 3”ainuk. AHa Wy Macananap 6unaH wyrynnaHyBuu
COKa 6uypkaumns éku katactpoa Hazapusicu genmnagu.

KartacTtpotha aeb6, cucteMaHUHI cakpab-cakpab ysrapul ékwu
HOTeKUC y3rapuwnra aintnnagn. Karactpoda cMCTEMaHUHT MopT-
nawmn Hatwxacuga eMmupuanwmn X,aM MyMKUH.

KatacTpoma Hasapuacu Hathakat coppa cucrtemanapga, LWy
6unaH 6upra, >Xygaa Mmypakkab 6ynraH WXTUMOWA-UKTUCOANNA,
NMCUXONOrMK Ba 6GOLIKa COKanapra xam TaaTnyk/u.

WHCOH naigo 6ynraHngaH 6yEéH aTpod MYXUTHUHE Ty3uUauwu,
HUMafaH Tapku6 TOMraHAUry, KyELWHWHI HYp COYMLIKN, Keya Ba
KYHAy3 Ba X0Kasonap tyrpucuaa yinangn. Keimurn 300-400 iun
Mob6aliHnaa 6y caBoNapHUHT Kynura aH Ba TEXHUKAHUHT PUBOXK-
NaHULWKW HaTmxacuga >xasob Tonungu.

N KAABANA NTONEMEMN Il acpaa siwaraH, apaé Tu-
nvra AnmarecT. fie6 Tapxuma u,uavHraH acTpoHOMU-
AHUHI 6ytokfMaTemaTuk Ty3mnuwmn aeb ‘nomnaHraH
TpakTaTn bunaH mMaw>{yp 6ynraH. byHga y 6ump'vHYLL.
6yNN6 KOMHOTHUHI FeoLEeHTPUK Ha3apuUSACUHU ApaTar

, An. ONTUKaHWHT EPYINIVK HYPNapuHUHE 6up Myy,nTaaH
WKKMHUM Myl(nTra yTuwmaaru aHw/” yHasMWmHU* TO--.
naau. EpyrnMKHylHr CUHMLL KOHyHMra acoc ﬂpaT.ﬂ]'M.*.'.—

. 4> »

ONaMHWHT TY3UNLIM XaKnaa GUPUHYM TEOLLEHTPUK Ha3apusHu
acpumusHuHr Il acpuga Mtonemein ApuctotenHunr (340 innnapga
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OV3HUHT 3paMu3gaH 0n14uH) hmMKpnapura cysHn6, EpHu wapra yx-
LaLWINIK. Ky3raamac aKaHMrura acocnadn6. Ep atpojuga Kyéu,
O/ Ba OelwTa cailépa ainaHagn ae6 Tabpudnangu. 1515 innu
Monbwanuk anHgop H. KonepHWK onam TY3WIULWUHUHT Tenu-
LEHTPUK MOJENVHW .MailfoHra Tawnagn. SbHU refIMOLEeHTPUK Ha-
3apusara acocaH Kyéw Kysranmac.

HUKOJMIA KOMEPHWK 1473 iinnun MonbwanuHr To-
pyH wa>“puga casgorap ounacuga Tasannyg TonraH Y
TpakoB Ba NTanuaHuHr bonoHwii Nagyn yHuBepcuTeT-
napuga y¥uraH; . KonepHUK KOMHOTHUHI FefleoueHT-
pUK cucTemMacuHn apaTran. |

y.

g

Mapka3sja xoinawraH Ba 60owKa caliépanap alinaHa 6yiinab xa-
pakat kunagunap. by Hazapua xakukaTra 6Mpo3 AKUH 3aU.

H. KonepHuk HasapusacmHn 100 iWnnnap yTraHumja KemnH He-
Muc actpoHomu Kennep Ba utanuanuk Fanunein kynnab-kysBart-
nagmnap. 1609 wnnn Fanunen 0CMOH XNUCMAAPUHU Ky3aTULLl YYyH
TeneckongaH tonganaHnb. KOnutep carépacn nynaownapuHuUHC
annaHMWwunHU Ky3atnb, ApuctoTtens Ba [MToN0Meidl Ha3apuACUHM
OyTyHNain pag aTaw.

Hemuc onummn MOFAHH KENJEP 1571 ivnn ggop-':
7 %Hnap ounacuga Tyruarad. Y auHunii makTab Ba akaje-
TMUSAHN TYraTuo, acTpoHOMUsA dpaHapu éunaH /gmsuka
6ownaraH. 1609 WAW Y3UHUHT SHIM aCTPOHOMUST KU-
'""Tobuga caliépanap kapakaTwuHU udoganosun cHy/d.}
- napHu apaTraH: by /uoHyHnap Vicaak HblOTOHHUHI .6y :
TyHO0MaM TOPTULWMKLL HOHYHUHU sipaTuaiwmra acoc
OynraH.

1687 iimnn N. HbloTOH Y3MHUHT «HaTypan ancajaHuMHI maTe-
MaTWK acocnapu» KuTobmaa OC.MOH XMUCMNAPUHUHT aHUK Xapaka-
TUHUK Kypcatamn. Ncaak HbtoTOH 6YTYH ofla.m TOPTULWIMLW KOHYHU-
HU sipaTan. ByTyH Xucmnap 6up-6mpura TOpTMWKMG TypuLl Ba, LY
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6unaH 6mpra. maccacura 60rnMK pasuiLaa TOPTMLLMLL Ba XapakaTu
KypcaTungu.

Onam abaguin yarapMmac KaHpaai-
OVp BakT uumupa spatuiraH, OyH-
fJaH KeiluH xavm ysrapmac 6ynun6
Konagw aeb TyLUYHW/IraH.

A. JWHWTEeAH  y3rapyB4aH
oflamra uwoHMac 3au. Xonbykw,
onam TY3WIUWMWUHU BGUPUHYM pe-
NATUBUCTUK Mogennga xam. IUH-
IWITEAH OYTYH o0nam TOPTMLIWLL
KOHYHUHWHT  pensTUBUCTUK MO-
AeNUHN Ty3raHuga, SbHU YMYMUi
HUCOUMNUK Ha3apuUACUHKU Ty3ra-
HM4a Xam, HOCTauMoHap eYnMUHU

onraHuga X.am WWoHMagMn. 16-pacm. I". FanuneiHmHr
CTaTUCTUK €YUMHWN OINLL YYYH  3KCNepHMeHTan MaigoHu.
OMHWTEeNH KywuMmya y3rapyByu- Mn3a MynHopacwu.

NapHW TeHrnamara KuUputgu.

NWCAAK HbOTOH 4 sauBap 1643 ihnn ByncTopn
ywiawnornga cdepmep arpad: JIMHKONBHWMP owunacuga
TMUITaH V. HbloToH ayHéra KenryHra i“adap oTa-
i/cu onamgaH yTaanM2 iinn 6yBUCUHUHI Kynuaa Losmb
TapbuanaHagn. Y3VHWHI Kuwiorura sk;uH FpaHTama
. wax,apyacuga Tabanum onmb, cyHr Kem6pux yHneepcu-
TEeTUHUHI TPUHNTU Konnexura y/uwra kupagn™. 1665
nnpga' 6akanasp, 1668 Mnnga aca marucTp/AuK gapa-
wacuHu onrad. 1669 iimngaH ycTo3u Wcaak Bappoy =
WOrupAvHN Y3UHUHI daBoMuncu cudpaTurga Jlykacos\
HoMMAarun kadegpara; vwira onrad, kyn nnnap Kemo6-
puX yHuUBepcuTeTMAA ONTUKaAaH Mabpysa -yumiaT Wnmuii daonvsaTuHn
(MaTemaTwuKaga HaTopiap HasapusacugaH TOKU Y3UHUHT Tefeckonura kagap
AHrnnnknap apaTunbé, xyga maw){yp 6ynué keTaawu.

BU3HUHI OYHEMM3 y4 yn4yoBaM (asofa MaBXynd. Pu3nkaBuii
(ha3o Hera y4 yn4osnn? dakaT yd yn4yoenum asofa xaét MaBxya.
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(hakat y4 ynuoBnu (pasofa MexaHUKaHUHT Tabmat KOHYHNapu mas-
Xyg, hakat yy ynyosau asofa X,03Upru 3amMoH 0/laMu MaBXyf.
JZIMMO HMMara wyHgannurura x,03upru gat »aso6 6epa onmain.
Ko3mprn nantaa A. CTapobuHckuii, A. JluHga onam T>"3uauwn-
HUHT AHTM MOLEeNUHW ApaTaunap. by mogenra acocaH onam y3nyk-
CU3 paBuLAa y3VHN y3n apatagn. AbHU 0ONaMHUHT KYNTHa XXOonu-
[a yTa 314 KallHOK BaKyyM MaBXyS.
Onampga noptnawnap goum 6ynué
Typagu. aMM0 XaéTHUHT narigo 6ynuwm
Xyfa kam cogup 6ynagu. TabuaT Kap
XWUn Xycycuatnapra ara 6ynraH onamnap
ApaTullra uHTUNagn. by agpoH xycycus-
TW X,am gennnagu.
Kenaxakga onam KaHpgain 6ynagw,
OM3HM HU.Manap KyTMokaa? by caBos-
napra >aso6 TONWW O0fla.MHUHT 3UY-
NNTU ENUK EKN 04YUK Bynuuira 60rnuk.
Arap 6u3 fdwaéTraH 0NaMHUHI Moaja-
17-paem. HbloToH Napy 3UUAUTN KPUTUK KONaTAaH oKopy
Teneckonw. 6ynca, Xyfa Y30K BakTnapgaH KenuH
Kyéwpga aHa kncunuw 6ynagn Ba CUH-
rynsap Konatura Kenagum kampja siHa keHrasgu. LUy >kapaéH uukn
cugatuga TakpopnaHagu.

Takpopnall y4yH caBonnap

1. Tabunii haHnapga XOHCM3 Ba XXOHMW TabuaTnap KaHiai KatTta
MOAAMIA cucTemara akpaTunagu.

2. MUKpo, MaKpo Ba Meraosiamnap y3apo KaHgali 6ornaHraH?

3. ONaMHUHT T>"3UANLWN X,aKna 6MPUHYM TeOLEHTPUK HA3apusi Knm-
nlap TOMOHMAAH MLWIa6 YMKUIraH?

4, KaTacTpotmsl Hasapusicu KaHaaii cucteManapga KynnaHunagu?
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KMME BA 3KO/IOTUNA. KUME ®AHUHUHI CAHOATAAIN YPHI

Tablum dhaunT cy3 anypraTuwl 6unTrumna ynagu.
Tapbusa sca a.manuii v, Ta>kpuba 6uyamn bynagu.
ABY HACP ®OPOBUW

Pe>ka:

1 Knumé haHMHMHT 60LLKa thaHnap GunaH y3apo 60rnnknnri.

2. Kumé daHuHnHr 6uonormk mogganap 6unaH ysapo tabcmp Xycy-
CUATNapU Xakmga.

3. Kumésnin ZB/HALIA

4. Ku.mé Ba aKonorus.

5. TabmaTHu ypraHuwga MeHaeneeB AaBpuii CUCTEMACUMHUHE ax.a-
MUSATW.

Mag3ynuur maucagu: KAME DaHUHUHT caHoaTt, TUBBMET, Gruonorus,
reoniormst Ba (PU3mMKa COX,aIaPUHVHT PUBOXTAHMLLKAAMA PON XaKmaa
MabymMOT GepuLL.

MaB3ynuur sasudanapu:

- KUME (PaHUHUHT VXKTUMOWIA axaMUATUHN EPUTHLL;

- Tabumnin haHNapHUHT MaTepusaari ypHU Xakuaa MmabiymoT 6epuLL;

- (haH/IapHUHT y3ap0o 6OrNUKIUTMHK acocnall;

- KMME Ba 3KONOrns (haHNapuHUHT UMW XONaTNapyHA YpraHuLL.

Tasny nbopa Ba a/Twanap: sKaaTHWLWTA, rad.ums, ra4yamii, akabop.
cKanguw, 3KaCUIUUWIA, rep.Maunii, 3KoNorusi, GMOKILWE, KUMEBUIA Moafa-
nap Ba >kapaéHnap. UK ,-cnekTpnapu, Tepmorpadus, anekTp yTKasys-
Yaunuk. penTren-asasunid, PU3NK /NOHYHUATNAP, a/TIKUME, .MUHEPaorns,
rmn, .MuHepan Oyé/™dap, gucnepc cucTe.manap, rMapo.nmusnap, Ko.unoug
yyKmadap, Koary.usHT/ap, Koaren, Kceporeanap, nonumepnap, (usuk
KUME. Tep.MOKUMECK, ra3 KOHAeHcaTnapu, 4modob ruapososn.yap, nno-
cdmnn nonmmepnap, J1Tuepan copbeHTNap, KUMEBWIA ane.MeHT.4ap, paguno-
aKTWB Uyp.uap, HypIaHULL y;0aucacK, pagnoak TUB.UMK "Njogucacu, TOpWiA,
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ypuH MiaiepcuiMipii, pagnoakTus 3neMeHT, M0.1oHHH. padtni, MaKpocKo-
MWK >KUCMnap Ba X.K.

KM.ME - MopaanapHUHI Ty3UAWULWKM Ba y3rapuwmnHW ypraHagu-
raH (paH. Knumé 6owka haHnap Katopyu MHCOH PaoUATUHUHT MaX-
cynu cuhatuia BYXKyara Kenub. Tabunii 3.\Tuéxxnapmm KoHAMpULL,
3apypuii Maxcynotnap uwnab ymkapuw, 6upuaaH UKKUHYUCUHU
XOCWUN KUIWW Ba, HW.YOAT, TYpP/IX XoAucanap cupiapuHun 6uami
mMakcagmgaa pyéoéra umkan. Ogamnap Kagumga pyganapgaH metan-
NapHN axxpaTné onuw, TYpan KoTUwManap Tanépnaw Ba Kynnaw,
XymnagaH, wuwa Tanépnaw Ba yHAaH Typan makcagnapga qoii-
JanaHulHKM 6unraHnap.

MwnoggaH aBeanrm Mucpga KMMEBUIA >XapaéHnapra acocnaH-
raH XyHapmaumguuank puBOXAaHraHnkn] mavaym. MUWMK yapm
Tanépnawl, yH1 6ysL, paHriv Wwuwa onunL, yeumnanknapgaH gopu-
JapMOH Ba XyLW6Yyi Xxmanu moaaanap Tanépnai, conon 6yromnap
nwnab ynkapuw nynra K)'munrad. Ywa gaspnapga Ku.Mésuii max-
cynotnap X,MHAUCTOH, XnUTOi Ba ¥YpTa Ocuépa x,am uwnad vmnka-
punrad. «Kuméum xyHap» co.xubu 6ynraH kumérap 6up mopaagaH
NKKMHYN MaxCynoTHW Tailépnaw vwmn 6unaH wyrynnaHraH. Ys-
6eKNCTOHAAH yTraH ByloK mvnak Wynn opkanu MunogfaH aBBasirun
| MUHT AMANNKHUHT 2-spmuaH 60wwnab Mamnakatra caBo-CoTuK
6unaH 6upra X N'HapMaHZUUAINK Xam Kupub Kengu. TonunraH xygaa
Kyn Tapuxuin 6ytom Ba éaropnvknap Y36eKncToH xygyaunga fwa-
raH axo/IMHWHI KUME XyHapuaH KagumpaH 6oxabap skaHIMru-
AaH papak 6epagun. byxopo akuHugarn MoikeHn MaH3UNroxmnaaH
VIl acpra Taannyknu knumé nabopartopus TonuaraH. Jlaboparopumsa
XUX03N1apu nunga Typam nauwnap, wuwa acéobnap, 6onanap cy-
maru yuypangu.

KUMEHMHI haH cudpaTMfa WaknfaHUWUHU TafKUKOoTYMnap
Mwucp 6unaH 6ornawagun. CaBfo-CoOTUK, XyHapMangymanmk Ba ma-
[AaHWA anokanap XXyja puBoXnaHraH 6y mamnakarga wunm, gan-
camii Kapawniap, caHoaT Ba KWLUIOK XYXalurm AXWu PUBOX
Tonagn. Hun 6yhnparn MckaHpapusa waxpupa | acpga ésmnrad
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TpakTaTnapfa KynruHa KAMEBUI Mab/iymoTnap, XXymnagaH, KUM-
EBUI XUXO03NAPHUHT KYPUHULLINAPKW, KYRAMPULW, NUWKPULW, TOO-
naw, KypyK xaifall, apuTuLL, KpucTaniaHuw. axparmiw Ba 60Lka
ycynnap xakufga MabaymoTnap kKentupunagu. Maskyp maH6aga
O4AMIA MeTannapfaH ONTWH ONMLW FOSICUM XaM WArapu CypuaraH
6ynn6, maBxym 0Oy M3naHuW (aHHWUHT PUBOXIAHULLINTA MabayM
fgapaxaga TYCKUHANK KUgu, onnumnap UKpnHM bowka - amanra
owmanguraH hyHanuwra o6ypmn6 tobopan. MckaHgapus TpakrtaT-
napu mabnymoTnapuiaH oiganaHraH apab onumnapu Te3 opaja
Ovp HeuTa AHIM MoAAanap, XXymnagaH, HATpaT KACnoTa, Tysnap Ba
OoWKanapHU ONULIHKU Kawg Kungunap.

Mwucpnuk onumnap Tunmaarn Kuméra apabnap an- nogacmHu
KyWunb Mawxyp, afKMmeéra acoc congmnap. Hatmxkaga KynruHa uin-
MW acapnap, KMTo6nap, Makonanap Ba Taxpubanap udoganapu
naingo 6yngun. KeiinHyanuk 6y cys EBpona mamnakatnapuga Kumeé
HO.MM 6MnaH oMManawaun. Myxammag Xopas.muin X acpga: «Kumé
Cy3n apabya KamOSIKNT, ibHU «SLNPMOK», «6EPKUTMOK»HUN aHr-
natagu», - gengn. Typk onvmMu TOWKYNUP304aHUHT (UKpuUra
Kypa, MasKyp Cy3 AXyauiva «KUMSX»[aH OJINHTaH.

bab3n onnmnap Kuxmé cysm MUCPHUHT KaguMru HOMKW - Xem
€k XamefaH OfIMHraH geraH PUKpHW mnrapu cypuwagn. by cys
«Kopa» EKN «KOpamTup» MabHOCWMHW aHrnatnb, maHb6anapga Kumeé
- «Mwucp haHu» feraH MabHOAa Kenagu. bowka 6up rypyx onvMm-
nap aca KMME cy3u toHOHYafaH Kennmob YmkkaH 6ynnb, «CyOKINK»,
«3PUTWUAITAH MeTalI»HW aHrnaTuwura mwopa Kunagunap. AmMMO,
KaHAan 6ynmwmnaaH Katby Hasap, Maskyp aHHuHr Lapk mamna-
KaTnapuga 6up KaTop puBOXNaHraHauru, by 6opaga ypTaocuénmk
O/IMMMIAPHUHT XWM3MaTK KaTTa 3KaHAUru Tapuxuii maHbanappgaH
MabyM.

Anknmé acocumcu XKobup nbH XaiiéM MeTannapHUHI nam-
[0 Oynuwngarn ONTUHTYTYPT-CUMO6 Ha3apusACMHWM oNra CypraH,
AbHN ep Kabpuaa Kypyk O6yrnaHuwpaH ONTUHIYrypr («metaniap
oTacu»), HaMm byrnaHuwgaH aca cMMob («MeTannap OHacu») nango
Oynafan feraH PUKpPHU ainTagu. Y napHUHT T>'pam HucbaTnapga 6u-
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PUKULWIWAAH ONTWH, KYMYLW, MUC, TEMUP, Kanal, K,>'prowwvH, wuwa
xocun 6ynagun. LWy acHofda oaanin meTannapHu HOAMP MeTannapra
yTKasunLl Xakmja MabaymoTnap 6epunagn. 3neMeHT TyllyHYacura
Kypa, ONTUHTYTYPT - EHYBYaH/IMK, CU.MOD - Y4yBYaHIUK, TY3 3ca
3pyBYAH/IMKHU 6ungupagu.

LLyHra kypa, 6y mogganap TYPUHUHI Kaww® KUAVHULWIKN acocuil
(hmKp 6yngn. ONUMHUHT n3gownapugad oynraH Aéy Hacp ®opo-
6ui y3nHUHT «Yctoan CoHul» acapmpia ankumeé UAMUHUHT RyHa-
AMWnHN Mabkynnanigu. LWapk annomanapugaH A6y bakp ap-Po-
3min «Cupnap KuTobu»fa ankmména mabnym 6GynraH MoaLanapHu
ypraHuw, ac606-yckyHanapHu nuruw Ba QoljanaHuw xampja
TaxXpubanap yTKasuWHW Kentupagu. Po3umii y3 acapmpa yHrava
MabayM O6ynraH mMoaganapHu tacHudnao, ac6o6 Ba TaxpubanapHu
Mab/ly.M 6Up TU3MMra Co/raH.

Aby A6aynnox an-Xopa3.MUAHUHT «bunumnap Kanutn» Kuto-
onpa Kuméra anoxuga 6ynum axpartununb, yHga Typaum mogganap,
acbobnap, Taxpubanap Tyrpucmaa Mykamman mab/iymoTnap Kes-
Tupunrad. Aéyn Xakum an-XopasMmuii aca anknumé aHu Taxpunoa-
napua KynnaHunraH taposura axamusT 6epagu.

An-XasnHunini TomoHngaH 1125 iiinina’ é3i/iraH «[JoHO Tapo3y
Xakuga Kutob»fa Typau KypuHuULW Ba“Tysnnuwgaru taposunap-
fa TopTUW ycynnapu 6aéH KUAMHraHauru maHbanapgaH Mabiaym.
AGY Ann n6H CUHO «AN-KOHYH» KUTO6GMAA YCUMMK, XaliBOHOT,
MUHepannap, Tysnap, Kucnotanap, UWKopnap, Metannap, OKCuA-
nap Ba 6owka 6upuKManapHUHr 750 gaH OpPTUK TYPWUHU E3aau.
YnapHUHT HOMU, XO0ccanapu, MWNaTUANLWKUHA Tyna ndogananim.
YHUHT «Tabowmnp Kynyanapu»gaH (MHaoHesusaa ycagnraH 6am-
OyKAaH onMHaguraH Kynyara Kywmo, o8k-Kynm cuHraH 6emopnap-
ra bepunaguraH KpeMHWUn OKCUAN - MHCOH OpraHm3muia Te3 apmo
CMHraguraH mojaga) KaHyajaH-kaH4a ogamnap wugo tonraH. M6H
CuvHo >XobupgaH (hapkiu paBuwja MeTanlapHUHE XYCYCUATUHW
4YyKyp Ba MyKamman ypraHfu, YHUHr xaTonapuHu tysatgu. WV6H
CuHo Hadakat XX06MpHUHT, 6ankn 6apya anku.MErapnapHuHI xa-
TONAPUHU MNMWUIA XUXaTaaH acocnab 6epan. Y oganin meTannap-
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JaH HOAMP MeTannap, XXymaafgaH. onTUH 0Nn6 BynmMacnnrnHu 6m-
puH4YM 6ynnb amanga uUcboT 3TAW.

®paHuys onumu .M beptno, pyc onn.mun b. MeHLWYTKUH, akage-
Muk O. CoanKoBnapHUHT (mkpuya, A6y Anm noH Cwu)io acapna-
prufa Xo3Upru 3a.MoH aHOPraHWK KUME (DaHUHWUHT UK KypTaknapwu
HaMOE&H OynraH.

AGy PaiixoH BepyHUIHMHT «MwuHepanorus»cuga moaganap-
HUHT MOAAANNK XYCYCUATNAapW Y3 akCMHW TOMnraH. Y36eKucToH
®A LUapKWYyHOCNUK WHCTUTYTU (POHAMAA MUHepanorvara oug
18 Ta, KuMéra ong 31 Ta Kynéama mMaexyq. bynap apa6, qopc, acku
y36eK (TypK) Tunnapuga 6utunraH «XyHapnap »XaBoXupu» KUTo-
o6ugarn mapsapug, 6yéknap, cup, 3axapra Kapwu uwinatunaguran
Jopwnap, yna-anuk Tanépnaw ycynnapuHu y3 nyura onraH MmaHb6a-
napgup. VIl acpgaH XVII acp yptanapurava asom 3TraH ankume,
O6Up TOMOHAAH, (haHHW PUBOXNIAHTUPraH 6ynca, UKKMHYN TOMOH-
[aH, YHUHT Te3 Kagamnap 6unaH ycuwunra TYCKUHINK KUK,

NHran3 knxmérapu P. Bolinb KUMEHWM ypraHuwja siHruva éH-
jawni Ba (akaT Taxpubanap épjamMmmpa ONMHraH MabiymoT-
napra VWOHWWra YHAaAW. YHUHT (MKpruya, KUMEHUHT Makcaau
XUCMap TY3UIULWWHW aHUKNALW, WYHAAH CYHT YHU 3/1IeMeHTnap-
ra axpatub, Taxnunra ytuwgaH néopaTt bynuwn kepak. byHpaain
UArop WAMWIA GuUKpnap naingo oynuiiura Kapamain, KUMEHWUHT
XaKWKUIA Mynra Tywuwnra aHa 6up acp kepak 6ynau.

Hemuc knumérapm . 3. Wtan (1659-1734)HUHT (hNOTUCTOH Ha-
3apusicura Kapwwu ynapok, M. B. JlomoHocoB 1756 iinnga éHu,
AbHU OKCUANAHMLI OKCMANOBYN MOALAHUHT XaBO OunaH GUMpUKK-
WwmnaaH nbopart aKaHIUIMHU MUKLOPWIA Taxkpubanap acocmja Kyp-
catub Gepaun.

®paHuy3 kumérapu A. JlaByasbe aca 1772-77-iimnnapga Typam
mMoffanap yctmga taxpubanap ytkasumb, ynap éHraHuwpa Kucro-
poA 6unaH OUPUKULLINHK KypcaTAn Xama KUMEBUIA peakuuanapaa
mMoAfanap OTMPJUTUHUHT CaK/aHULW KOHYHUHU ucbotnagn. Mas-
KYp KOHYH TacAmknaHray. Kumé cudat-taBcud nammgaH MUKLO-
puii GunumMra annaHgn. SHAWNMKLA MACCAHUHI CakNaHWUL KOHY-
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HU ae6 atanyBuM MasKyp KOHYH MyXMUM axamusT Kact atagu. bup
KaH4ya rasnap Kawg KUIVMHWWK HaTuxKacuia nHeBMaTUK KUMEra
acoc coMHAN. ®NOrncToH Hasapuacyu Tamomuna pag aTuagn. Knuc-
nopognu é'wil HasapusacuK y3 TacagurnHu tongu. Hatmxaga Kynru-
Ha Hasapuin TacaBBypfap y3rapau, SbHU KMUMEBMII HOMeHKNaTypa
nwnab unmkungn. MaHawy faBpAa KUMEHUHT aHaIUTUK Taxaun
Nynu WaknnaHaun.

XIX acp KMMEé (aHM Tapuxuaa Hasapuii acocnapHu uwnao
YMKUW faspu 6ynau. Hatwkaga atom - MOJSIEKYNAp TabAUMOT
maiigoHra kengn. WHrnu3 onummn XXoH Adanbto}! 1803 inn moa-
JAHVHT aTOM TY3WIMLWIKN XaKufaru TacaBBypnapra CysHraH xosnjga
TaxXpubanap yTkasgu. dnemMeHTNapHUHT MyalsH 6up MUKLOpAa
peakuuara KUpULWYBUHU YNapHUHT aipumM 3appavanapfaH, SbHU
bowkaya aWTraHga, atomnapjaH Tawkua TonraHnurugaH aeb
ounan. Kappanu HucbaTnap KOHYHW fAe6 atan.muw uKpu aco-
cupa KUMEBMI 3NeMeHTNapHUHT 6up-6upn 6unaH mMabaym orup-
NMK Hucbatnapuga GMPUKULWLNHK KypcaTnb, aToM orupanknapura
anoxmga axammat 6epan. Hucbuii atom OrMpAMK TYLYHYACUHM
(baHra KMpUTUG, 3HT EHruUa 3NeMeHT cudgatnga BOAOPOL aToOMW
OTMPIUTUHKN GUpra TeHr Ae6 Kabyn KUIan Ba yHU GUpnnk cudatm-
fa Taknug atan. JanbToH 31eMEHTHUHT aTOM OrMpAnrn cugartuia
Ma3Kyp 3/1E€MeHT aTOM OrMPJUTMHUHT BOAOPOA ato.mura Gynrad
HucbaTuHn onan. Utannsnuk onum A. ABoraapo atoMm Ba Mose-
Kyna TYWYHYaCUHUHI 6up-6upuaaH apkK KWAWWWHW aHWUKNab
bepan. Y MOALAHWHT KWUYMK 3appayacUHU MOJIEKYNa, 3N1eMEHT-
NapHUWHT 3HT KNYMK 3appadacu)l sca aTom aeb ta7zpudnagn. Jle-
KWUH YHUHT 6y (bMKpW (hakaT opajaH aH4ya BaKT yTray TaH O/IMHAMN.
[eli-JTlocCakKHUHT XaXXMUiA licbaTnap KOHYHW 3bTMpoOd aTuarad,
ABOrafpoHUHI 6Up XMn xapopat Ba 60cUMAa ONIMHTaH UXTUEPWUIA
rasfiapHUHr TEHT XaXmaapugarn Monekynanap COHM TeHr 6ynunn
XaKuparn KoOHyHu (rumnortesacu) amanuétra kuputungu. XI1X acp-
Ja haHaarn Tapuxuii KawdguétnapaaH upn 1869 nn 4. . MeH-
feneeB TOMOHWUAAH,04MNTaH KUMEBUIA afieMeHTNap AaBpuii KOHYHU
Ba cuctemacu 6yngu.
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18-pacm. . . MeHaeneeBHUHT KUMEBUN 3aneMeHTNap
JaBpui cuctemacu.

MeHjeneeB afeMenTNapHN UIMUIA acocha CUH(Napra axparau,
ynap opacmparun nyku 60rnaHuw KOHYHUATNapUHW TONAWU, Xaiu
HOMab/lym OynraH anemeHTnap "MaBXy4/MrMHu onguHaaH 6awlo-
pat KANAW. Y4 HOMabnym 3IEMEHTHUHI XoccanapuHu ONAuMHAAH
aTn6 Gepub, ynapra «3kabop», «3KaaNlOMUHWIE» Ba «3KacuIu-
Uni» feraH waptam Homnap Gepan. OpagaH 15 iimn yTap-yTmac
YHUHT 6awopatu amanga TacagukgaHamn. by anemeHTnap paHuyms-
nuK Jlekok e byaboppaH, Weeunsnuk H1uibCoH Ba repMaHusAImnK
BuHknepnap TOMOHMAAH Kawdg 3TunaW. dKaantoMuHuiira ®pax-
LUMSHMHT 3CKM HOMM [annmsagaH onuHUG «rannunit» Homu, akabop-
ra «ckaHguin» (CkaHAMHaBMA HOMUAAH) Ba aKacunuuuinra «rep-
MaHWli» feraH Homnap 6epunan. MeHLeneeBHUHT MabyMOTNapu
6oLUKa 0IMMAap MabaymMoTnapura Xygaa SKUHAUTW 6unaH uamMuia
TacAUTMHU TONAW. YHUHT aHa 11 3n1eMEeHTHUHT Te3 opaja 04un/u-
LIWHW Ha3apaa TyTub Oyl KaTaknap KYMraHauru KOHyH Ba YHUHT
rpagmk nogacu 6ynraH faBpuii CUCTEMaHWHT KaTTa UAMUIA rana-
6acu oynaun.
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Cuctemaga faspnap Ba rypyxnap WwyHgan XonnawTupungmku,
OyHAa BasieHT/IMK, aTOM maccanapu, atom pagnyCcnapuHuHr ysra-
pywn Ba X-K xoccanap y3 ugogacvHu tonan. Hatmxkaga nnrapm
yacAuknaHMmaraH KUMEBWIA 3nemeHTNap cucTemanapujaru xato-
;LUK Ba Kamuunuknapra 6apxam 6epungun, atom maccanapura Tysa-
ruwnap KWpuTungu, HoAMp 3NeMeHTNap Ba ac/ rasnap xoccanapu
TYrpy TankuH KWINHAW-

[aBpnin KOHYH HathaKaT K/ameé yuyH, 6ankn 60LlKa Tabunii haH-
nap, thancagagarn MUKLOPHUHI cudaTra yTULW KOHYHUATIAPUHM
aKC 3TTUPYBYUM TabUATHUHT hyHAaMeHTan KOHYHW 6ynub Konaw.
BYHMHT nc6oTn cuaTnia faBpuii KOHYH Ba CMCTEMa acocmia Kumé
KOHYHNapy Ba TabuvaTHUHT 1031ab 6oLWwKa KOHYyHNapwy, XymnagaH,
pPagMoakTUB 3/1IEMEHTNAPHUHI Kawd KUAVUHWULWIW, UHIAN3 DU3nrn
3. Pe3epopfHMHI aTOM TYy3UNULWM MOAESIMHU TaKIU®M KUINULLIN,
Janna dusnrn H. BopHUHr atomnapfa anekTpoH Kobuknapu Ba
KOGMKYanapn KeTMma-KeT XXOWnawyBUHM TOMULIK, aTOM 3Heprus-
CUHWUHTI HMXO0ATAA Y/IKaH KyunfaH oijanaHul KabunapHu Kyp-
caTtuwl MyMKUH.

AWHKN BaKTAa, KUME thaHn MeHaenees AaBpuii KOHYHW Ba cucTe-
mMacu acocmpa ykutungu. XIX acpHuHr 70-annnapugad 6owwnab
OpraHuK KUME Te3 puBOX/aHa bownagn. Y rnesogopoanap, cnupT-
nap, anbgerngnap, KetoHnap, KapboH Kucnotanapu, ranoreHnap,
HUTPOOMPUKMANAPHUHT MYXMM XOCWnanapu ONIMHAM, Xoccanapu
ypraHvunau sa 6ynapHUHT Mablym KUCMU CaHOAT MUKECK A ULLNa6
yMkapuna 6ownaHan. 80-imnnapga TyinmHMmaraH yrnesogopoanap
acocuparv CUHTe3fiapra acoc COAUHAW, NYyPWUH MOLAanapw, KaHvzi-
nap, Tabunii NTUrMeHT Ba OKCUAnap ypraHuna 6ownaHau. XIX acp
oxupn Ba XX acp 6owwnapy pusnkaga atom Ty3UIUWLNHUHT ypra-
HUIMLWW, PaAN0aKTUBIVK XOANCACUHUHT OUUIULLN, 3NIEKTPOHHUHT
aMannétarn axaMusT ypraHuanim Ba KBaHT KUMECUHUHT YyKYp
Hasapuii lTyKnapugaH gonganaHuil KUME GaHMHUHT 0namLwymy
IOTYKNnapugaH oynau.

1895 Wnnn B. PeHTreH TOMOHMAAH Kalldg 3TUAraH Hypnap xam
WYHAAR xoccanapra ara aKaHIMrmHuM bekkepenb Kypcatub yTraH
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agn. M. CknagoBckas-Kiopu 0y HypnapHu paanoakTuB Hypnap.
HypiaHUW XOAMCAacCUHM 3ca pPajnoakTUBIMK Xoamcacu aeb ara-
An. Y By xofucaHW LlaxcaH y3u TOpMIA 3neMeHTMaa yypatau. Y
M. Kiopn 6unaH 6uprannMkga ypaH .MuHepaniapugaH 2 Ta fHIM
pagnoakTUB 3M1IEMEHT: MONOHWIA Ba paguiiHM axpatub onuwra
MyBagdak 6ynau. AHrM anemeHTnapHUHr 6upn M. CknafoBcKas-
KlopuHuHT BataHu 6ynmuw MonblWaHWHT 3CKM HOMM Lwapadura
nonoHuin fe6 HomnaHagw. LLUyHAali KeliMH akTUHOMANAp KaTopwu
TY3Ungu.

Aapo peakumsnapu épgamupga AaBpuili cuctemagaru 6apua
KUMEBUI 3NEMEHTNAPHUHT CYHBUIA pagmoakTuB M30TOMMAPUHM
ONULL MYMKUHAUIW MLWINap KynamumHu usnka 6unad 6up katopga
KMMEra xam oMb kmpau. HaTuxkaga KUMEHUHT 3aHXUP peakums-
napu MykKamman ypraHuwigu Ba amanuii axamuat kac6 atau. lMo-
3UTPOH YnKMWN kN 3+ - emmpunnw Ba K- 3a0T aTUL ALPOHUHT
AKMHuAa Typrad K-kobukyagarn 3neKTPOHHWU HOTULLK TYPANU are-
MEHTNAap Pagnuon3oTonNapuHK ypraHuwra épgam 6epaun. Xosup-
raya 6yHgan paguoaktus msotonnapgaH 1500 faH OpTUIU ONWH-
raH. CyHbuin pagmon3oTonnapHN ypraHuw ainaHuLWNapHUHT SHIU
XUNNapuHN TOonuwra UMKOH 6epan. PagnmoakTue MoAfanapHUHT
XoccanapuvHy ypraHaguraH, ynapHu axpatué onuuw, Wiruw Ba
To3anaw ycynnapuHu nwnab ymkagurad haH pagrmoKMMé HOMUHM
Onan. KUMEHWHT Te3 cypaTtnap 6unaH pMBOXIaHULIM HaTwxKacuaa
3/IEKTPOH Ba Yy Xakfaru TylyHYanap aHWKNaHub, KBaHT KUMECK
Xamfa CyHbWIA CUHTE3 KUIWHIaH TpaHCypaH 3/IeMeHTNap KUMEcH
LwaknnaHan.

Okcunnap KMMECKAa MUCNK KypuiMaraH aHruanknap ounngu.
MwuJwmroH atmocgepa 6ocummaa oMb 6opunagmraH KUMEBUIA Xa-
paéHnap ypraHungn. CyYHbUin 0NMOC ONULIHWHT Hasapuii nynnapwu
KypcaTuagn, Xunma-xun noaumepnap cuHTes kuamHan. XVIII acp
oxupn Ba XIX acp yptanapupa ap6 mamnakatnapupa puBOX
Tona 6ownaraH KMMé Poccms opkanu Y306eKUCTOHra Xam Kupub
Kengu. TowkeHTaa 1869 nnn kumé nabopatopus TalKu 3TUNLN.
KeiinH Wy epa KYMUpHU ras3nawiTupyBym mocnama Kypub mwra
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rywvpungu, naboparopusgary xoHanap rasnawtupungu. Jla6o-
patopus xogumnapu Tomo}WMpoaH maxaniuin Ba 0M6 KennHyBYM
nopTN0BYM MoAdanap Tapkubu tekwunpungn. Kykom XoHAUrun sa
1)yxopo amupnurnga 3ap6 KUAWHraH tavranap ypraHungu. Typ-
NN YyCUMAUKNapAaH anusapuH OYEruHn axpatnod oNuLl. YNTUTHM
103anall, ToNaHyW npeccnawl, cyB Ba TYNPOKHU aHanU3 KUauw, yn-
Kajila CaHOaTHWN PUBOX/IAHTUPMLLTA 3apyp BYy/iraH TOT XXUHCNapUHU
ra;OKVK KW, cab3aBoT 3aKMHNapU Tapkubugarn wakap MuUKAO-
PVHN aHMKMaLW, Wuwa y4yH Kepakau ru Ba Ky.M-TYNpoK TapKu-
61 xamga cmaTtMHU aHWKNaw, y3ymMHU OMKrutub cnupt Tanép-
nawl, aHop nycT/iorngaH OWwaoBYM .moafanap Taképnawl, LeMeHT
apuTMasapu Ba TOLIKO O/INLW, OH Ba AYKKaK/IW YCUMANKNApAaru
KpaxMasHy aHWKNal, Kamuw, ry3anos Ba fapaxTnapuuHr yTWUH-
napmgarv éHunru GMpAuKNapuHU xucobnaw kabw mwnapu onuoé
6opungu.

1918 inn TowkeHTAa TYPKUCTOH YHWUBEPCTETMHUHI TallKWU/
ATUNNLIN Ba YHUHT Tapknbuga KMmME pakynbTETUHUHT OYUIMML
Y36eKNCTOHAA KUME (haHWHUHI PUBOXMAA AHTU BOCKUY Bynaw.
Maxannuii axonm opacufaH xam gactiabku Kumérapnap etuné
ynkau. Ynap éw KaapnapHu Taépnawira KatTa Xucca Kylaunap.
[opuBop BocuTanap Tanépnab, aHanuTukK Taxnunnap onub 60-
punan. 1927 Ann Y36eKUCTOH CaHOoaT-UKTMCO[ WUAMWUIA TagKUKOT
WHCTUTYTU, KeMMHYaNUK Y36eKUCTOH Maxaiiui caHoaT WAMWIA
TaAKUKOT MHCTUTYTU TaLWKUA KUAMHAW. VIHCTUTYT nabopaTtopums-
napuga kKepa.Muka, 60riioB4nM martepuarnap. Le//103a-Koros sa
EKWNTU CEKTOpnapu OYUNAu.

YMyMUii Ba aHOpraHuk Kuméga Tysnap KUMECK, TUAPOAM3K
Ba 9pyBYaH/IMIN coxacumparn Myammosnap Xan KUanHub, epra co-
NMHAZUTaH yrutnap \amga ynapHuUHr KUMECK YyKyp YpraHuigu.
JKUHra CoNMHaguraH MMUKpPO3neMeHTNap KMMECU TOMOHUAaH pu-
BOXNAHTUPUNAW, YNAPHWUHI aHYyarnHa Maxmyuii 6upukmanapu
CUHTE3 KUNuHAW, 6ynappaH fopu-gap.MoH Tahépnawga goigana-
HULW Xam ypraHungu.
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KpeMHWin, repMaHuil, TUTaH, LUWUPKOHWA, radHuii, monnbaeH
Ba BaHagWi (TopuANapHUHT BoAopoA (hTopupg KucnoTacu 6unad
Tabcupu ypraHungun. KOkopu monekynanu Topauv Kommnaekc 6u-
PUKManapHUHI 6apKapopanMK KOHCTaHTanapu TONUAAW, aHWOH an-
MaLULWWHUHT MeXaHU3MU Taxaun KunmHan. Katop komnnekcnap-
HUHT WK-cnekTpnapu, TepMmorpausacu, 3NeKTp yTKasyBYaH/IUTK.
peHTreH-thasaBMii TaxInaM amanra owupungn. Bonbhpam axpa-
TMO ONMW MWK Rynra Kynungu. SHrM Komnnekc 6upnkmanapgaH
KULLIOK XyXanurnaa, TM66ueT Ba hapMaLeBTuKaga gonganaHmil
Ooyinua amanuii mwnap KUANHAW.

Kyn atomnun cnuptnapgaH apuTtyBuuM cugatupa qoiganaHraH
X0Nja KynrvHa peakumanap KWHeTMKacu Ba MeXaHU3MuU PUBOX-
naHTMpunagn. Ywa paspnapga run. Tabumnin muHepan 6yéknap,
Nnoika cyenap Ba Wy kabunap 60wka gucnepc cuctemanap; rmapo-
nu3nap, Konioug Yykmanap xvmcobnaHraH KoarynsHtiap, Koaren,
Kceporennap ypraHungu. 50-imnnapgaH 6ownab aca noaumepnap
(hM3MK KMMECK Ba TepMOKMMECUTa onf Tabumnii rasnap xampja ras
KOHAeHcaTnapugaH cupt - ¢aon Mo’ Bgasap 0/mul, CyBfAa 3pyBYaH
IOKOPU MOJieKyNann 6upmkManap CUHTEe3 KUAuLW, ynapHUHT XOcC-
canapuHu ypraHuw uwnapyu amanra owunpungun. Jinohob rugpo-
3onnap, Mopuna NOAMMEPNAPHUHT KOMOUL XoccanapuHu ypra-
HULW, YNAPHWUHT TY3UAMWMHN 60LWKapuLL Ba 3apyp XyCYCUATNAPHU
CUHTANPUL. Tabumnii MnHepan copbeHTnapgaH amannéTtaa goiga-
NnaHuWra Joinp aHYarnHa uwnap AnKkKatra casosopamp. 1946 iun-
faH 6ownab naxra Lentnso3acy Ba YHUHT Typau agmpnapu yctu-
Aa UAMWIA n3naHmwnap onmb 6opungn. AHrM MoHoMepnap CUHTe3
KWW, ynapHyu nonuMmepnail, Tona 4ysuil kKabu uwnap nynra
Kynmnan.

Cunukatnap Knmécu Ba TexHonormsacu coxacmga M. C. KaHue-
NONCKNIA TOMOHWUAAH TabMUWiA KyitraH Tynpok (ravex)napHu nopr-
naguemMeHTra Kywumya cugatmga Kynnaw, LeMeHT KOppo3numnacu
Ba YHra Kaplu Kypail yopanapuHu usnawra fouip TagkukoTnap
0/m6 6opungn. ®oCcHOrnmnCHUHI KanbUUn antomMuHaTnapu 6unaH
peakuusnapu ypraHungu, Maxaniumii Xom awlénap acocuja Ccyfb-
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(hoantoMUHaATOENUTAN LEMEHT ONIMHAN. KaM dHeprus capgnab ue-
MeHT o/ TexHonoruacu uwnad unkmngn (T. A. OTakysues).
Nwkopuid - ep MeTannapu CUAMKaT/iapu Ba astoMOCUNKATAApU
X,amga YNapHUHT rannuii Ba repMaHuiiin aHanornapuHuUHE KKopU
X,apopatnapa y3apo bupukuiun, Typaum wapontnapga éup-bvpuga
3pULL KOHYHUATNApW UMW XunxatgaH acocnab 6epungun. CaHoar
YMKWMHAUNAPM Ba UKKUNaMuM XOM alénapgaH qonganaHno, xauk
XY)XXanury yyyH 3apyp Wuwa Ba KepamMuk OGytomnap Tanépnaiu
TEXHONOTrMANapu MWNad YnMKUALM Ba amanmétra TaTbuk aTungu.
OnumMmnapmMm3s TOMOHUAAH AHTU TapKWUBKW, paHrnum, 6yruk xampga
Maxcyc OMTMK LwWuwanap ONUHAWM Ba MWNab 4vmMkapuwra TaBcus
aTUNAMW.

Axkagemuk C. PawunpoBa Ba YHWHI LWwoOrnpgnapu TOMOHWAaH
3PKUH pagukannapHu Tm6, ctabunnaw xycycuartura ara 6ynraH
(hYHKLMOHAN rypyxyanapHu y3 nyura oaraH MOHOMepPapHUHT no-
NMMEPNaHNLL peakumnsnapu ypraHungn. YnruTHUHT YHUO YnKK-
WWHWX GOl KapaauraH nwaa Kyn KenaguraH noaumep Konaamanap
Kawg KUANMHUG, KULWIIOK Xy>XKanurura taTouk aTungu.

Pecnybnnkammaga KUME paHMHUHT pUBOXKNaHULLINAA Y 30eKnc-
TOH ®A Tapknbuga xamga Typav Basupanknap TapMoK MHCTUTYT-
napu cugatmga gaonmar Kypcatud kenaétraH UAMWA TafKWKOT
Ba /I0MiMXa WHCTUTYTNapu Xu3Matu Xam canmoknmaup. Kumé
NHCTUTYTK (XO3UPTM YMYMWA Ba HOOPraHUK KUME WHCTUTYTW),
YcocuMank mogganapu KMMECUM MHCTUTYTW, Tonumepnap usmka-
Cu Ba KUMECU MHCTUTYTU. Katanns nHetutytu, YsMY, Tow4TY,
TOLWKEHT KUME-TEXHONOINSA UHCTUTYTU, TOLIKEHT TYKUMayYnnumK
Ba €HrW CaHoAT MHCTUTYTK Ba OOWKa ONUIA YKYB HOPTIapn KNUmé
nabopartopusnapuaa onnm6 6opunaétraH MAMUIA TaAKUKOT uLiNapwu
MamiakaTuMmsga KuMé (haHUHM KKOpPW MoroHanapra Kyrapuiiaa
MYXUM OMunnapgaH 6ynau.

Kumé caHoaTu - orup caHoaT TapmoknapugaH 6upu, Xxunma-
XUN KAMEBWUIA MaxcynoTnap Typnapu: KOH-KMME XOM allécw,
acocuin Kumé maxcynotnapu (aMmuak, HOOpPraHUK KucnoTanap,
NWKOpNap, MUHepan yrutnap, coAa, X/iop Ba X/J0paM Maxcynot-
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nap. CyronTupuaraH rasnap sa 60LWKa). nnacTMacca Ba CUHTETUK
cMofianap. Wy Xymiafad. KanposakTtam, Lentono3a auerarnapu.
KUMEBUIA Tona Ba unaap, nnactmacca Ba LIMLWA-NAacTUK MaTepu-
annap ea 6yomnap, Nok-6yék matepuannapu, CUHTeTUK Gyéknap,
KU.MEBUI peakTMBnap, (HOTOKUME mMaxcynotnapu, Mauwuin Kumé
mMaxcynotnapv Ba 60LIKanapHU uwnab ymkapagu.

Y36eKUCTOHAA Ternwam Xom awé maHb6anapu oynuwinra Kapa-
Mmali, XX acpHUHT 30-iAnnnapuraya KUME caHoaTn Aeapnn nyK sgu.
1910 linnnapga oxak Kynaupwuil, YyCUMAUK OYErn onuil, ONTUH-
ryrypt vwnad 4Ynkapwil, ULLIKOPUIA moadanap Talépnail, COBYH-
rapauk 6unad wyrynnaHradH 6up KaH4ya KM4mMK KopxoHanap (12 Ta
COBYH 3aB0/iu), He(hTHM Xailgall 3aBoau, 2 Ta byék thabpukacy 6op
3au. X03Upru KyHaa 3aMOoHaBuii KUME CaHOATUHUHI LWaK11aHULW K
HaTwKacuga ONTUHTYTYpT Kasub onuw 6up Heva 6apobapra ownb
KeTan. YyHKM co6uK TTUOK gaBpuia ONTUHTYTYPT nwiab ynka-
puw Mamnakatga 57% Hu Tawkun Knnapau. Knmé caHoaTUHUHT
3HT WNPUK KOPXOHAcKU YMpUUK 3NeKTP KUME KOMbMHaTHLa aMMu-
aK, Ky4ucus3 a3oT Kucnotacy Ba aMMuak CeiuTpacy nwnad ymkapuiu
KeHT Munkécpaa nynra kynmngu. 1947 sa 1957 nunnapgaH KykoH Ba
CamapkaHpg cynepdgocdar 3aBogiapu uwra Tywnpungm sa by 3a-
BoAnap pecnybnmMka KULWNOK XYXanuruHUHI gochopnun yrutnap-
ra 6ynraH aXTUEXMUHN TabMUHAALITA XM3MAT KWIMOK/A. XKun33axaa
nnactmacca Kysypnap 3asoamn (1972), 1973 innga Onmanukaa am-
MOhoC Mwna6 YmkapagnuraH MMpMK KOPXOHaHUHT 1-HaB6aTu mwra
TYLWWUPUAAN.

XX acpHuHr 90-iimnnapu 6owmnra Kenné Y36eKncToH Pecny6-
NIMKAcu UKTUCOAMETMLA MYXUM YPUHHWU 3rannaraH KMME caHoatwu
6apno atungu.

1991 iinnga pecnybnimMka KUME caHOaTu KOpXOoHanapu Hernsmga
«Y3KUMECAHOAT» KOHLEPHW TalWKun aTungu. 1994 AUAHWUHT AH-
S>> KOHUEPH «Y3KMMEcaHoaT» YyroliMacura annaHtupungu.

\CTOH Pecny6nukacu Basupnap MaxkamacuHuHr 2001 inn
parn «Kumé caHoaTMHWM 6GOLWIKapuLl TY3W/IMAacuMHWU Tako-
rmpuw yopa-Tagbupnapu Tyrpucuga» Kkapopura MyBoguK.



«Y3KMMB-CaHOaT» 0UYMK aKUMOHepnunK xamuatn (AXK) waknungaru
[aBnat-akumafop/IMK KOMMNaHUACK Tawkun atungu. Pecny6nnka
KyKymaTy TOMOHMAAH Y36eKUCTOH KMME caHOaTu KOpXoHanapu-
HW SNNW PUBOXNAHTUPULI-HUHT 23 UHBECTMLMSA NolinxanapuaaH
néopart factypu nwnad YnKuLM Ba .MabK3'/iaHAM, KUME caHoaTu
KOpXOHafiapuHu pUBOXIaHTUPULL Ba Kynnab KyBBaT/all amrap-
Macy TalWKun 3TUNAN. «Y3KUMEcaHOoaT» KOMMNaHWACK Tapknbuga
34 Ta KOPXOHa, Wy >XymaagaH, 4 Kylwma KOPXOHa wnamokia.
WynapaaH 22 Tacu O4MK akUMsgopauk xamuatnapu (AXK)ra aii-
naHtupunau (2002). Y napHuHr 20 gaH Kynporu nmpuk 3aMoHaBui
KOpXOoHanapaup.

MwuHepan yrutnap uwnab yvkapuw pecny6sivka Kumé caHoa-
TUHUWHT acocuii TapMoknapugaH 6upu. Pecny6ivkaga KULWIOK Xy-
XannkK yyyH 3apyp 6ynraH ammooc, a.MMUaK cesmtpacu, aMmmo-
HUA cynbhaT, cynepgocdaT, Kapbamui, CYONTUPUATAH aMMUaK,
WYHWHT4EK, camapajop Mypakkab a3otnu Ba ocqopnm yrutnap-
HU MWnab Yymkapuw ynra Kynungu.

Yet mamnakatnapgaH AK,LU, AnoHua, PP, dpaHuns, bylok
bputaHus Ba Wtanuda, Poccms KUMEBMIA Maxcynotnap uwnao
ynKapui 6yinya eTakum ypuHnapaa Typaaun. Xa.\oH 6yiinya Knmé
CaHOATUHMHI MWNab YNKapUWHUHT 3/4 KNCMUW WY mMamnakatnap
X,uccacura Tyrpu Kenagu.

KUmMEBUIA TEXHONOINS - TabMWUIA XOM allé, caHOaT YMKUHAW-
napw, WYHWHIAEK, CUHTETUK SPUM MaxcynoTnapHU KUMEBWIA yn
6unaH KalTa uwnab, NCTEL.MOM MaxCynoTnapu Ba ULWWNa6 Ynkapuil
BOCUTanapura annaHTUPULLHUHE UKTUCOAWNIA Ba 9KOMOTUK XKMX,aT-
[aH Kynai ycyn Ba >apaéHniapu xakugaru aH. Mwnab ymkapumw
ycynnapu Ba XapaéHNapuHUHI (PU3NK-KUMEBUIA LIapOUTNapUHN
TEKWMPULL, TEXHOMOTNK >KapaéHNapHUHT CXemanapuHu uwwnao
YMKULW, acb606-yCKyHaNnapHWHI Ty3WIuUWW Ba ynapHU Taiépnall
YUYH 3apyp martepuaniapHu aHuknaw KuME TeXHONOTUACUHWHT
Basudacuanp. Xap KaHgah KUME TEXHONOTUs XXapaéHUHUHI aco-
CUIN 3neMeHTNapu - XOM alé, aHeprus, acbo6 Ba ycKyHanapgmp.
Kumé, metannyprus, Kypunuw .matepuannapu, EKunru, Tykuma-
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UMUK, KyH, O3MK-OBKAaT Ba OOLUIKA caHOAT TapMoKfiapuja Kumé
TEXHONOrMA ycynnapugaH ¢onganaHunagn. byHjaH Talikapw.
nwnab ymkapuw ycynnapu Ba XapaéHnapuHuHr yMyMuid, my,\um
acocnapn Ba KOHYHWATNApPWHWU ypraHaguraH yMyMuUin KUME Tex-
HOMorma x,am MaeXyg. Knumé TexHonorns taép maxcynoT onvuw
MaKcagmnaa XoM awé Ba APpUM MaxCynOoTHWU Talépnail, YHUHT XO-
naTtu, Xoccanapu, WakAMHW Mablym mwnab ymkapuw BocuTana-
pu épfamMmnpa ysrapTupuLl ycynnapu Ba apaéHnapuHu ypraHagu.
Knumé TexHonorna aHopraHuk Mojgganap TeXHOMOMMACKU KUCOoTa,
WWKOP, cofa, Ty3, MUHepan yrutnap Ba 6owwkanap caHoatu \ampa
OpraHukK Mojgaanap TeEXHOOrUSACK, CUHTETUK KayuykK, naacrmacca,
KUMEBWIA Tonanap, 6yésum mogaanap, CMpT, OpraHMK Knucnotanap
Ba 6owkKanap caHoatura 6ynnHagu.

KWMCBHIA anemeHTNap - S4PONapUHUHI MycbaT 3apagm X,amga
atoM Koburmuparu 3NeKTPOHNap COHWUHWHI 6up Xunauru 6unad
TaBCU(pnaHaguraH ato.MaapHUHT anox,uga 6up Typu. Macca CoHm
(aToM A4pOCMHM TalWKWA 3TaguraH NPOTOHNAp Ba HeNTpoHnap
mMaccanapuHUHI AMTUHAUCK) Xap Xun 6ynraH KUMEBWUIA 3NeMEHT-
nap mnsoTonnap Aeb atanaan. Tabwatga Kyn KWMEBWIA 3/1IEMEHT-
nap 2 8kM yHAaH Kyn musotonnapgaH Tawkwua TonraH. Ep nyctu-
Ja TapkKanraH Tabuuii KMMEBWUIA 3NEMEHTHWUHI M30TOM TapKuowm
y3rapmacamp, WYHUHT YUYYH YapPHUHT 3HT MYXWM XucobnaHraH
TaBCU(U: aTo.M maccacu gespnu ysrapmac oynagun. Tabumii Kumé-
BWIA 3NeMEHT, acocaH, HOpaaMoakTuB 6ynub, Typan-TymaH oaauii
KAMEBUI XUxXaTAaH MapvyanaHMalguraH Ba Mypakkab KUMEBWI
6upnkManap MofjanapHu TalwKwua atagn. a, P, y - HypnaHyBuu
KUMEBWA (ypaH, TOPWIA, MONOHWIA, pagunin) pagnoaKTUB 3/1EMEHT-
napamp.

dnemeHTnap Tabuataarm 6yTyH MaBXXyAOTHUHT 3HT 0Aaunii Tap-
KN6UIN KMCMNapu geraH TywyH4ya MunoafgaH 6up Heya acp uara-
pu BYXYyfAra KefiraH. ApUCTOTENHUHT (MKpuya, 6oliaHrmy Ma-
Tepus 4 mMaBkym npuvHUuMn (acoc): UCCUKINK, COBYKUK, Ha.MIUK
Ba KYPYKNMKAAH TalWKWa TOMNraH. Y NapHWHT XydTnapmuga KACM-
nap MUKLOPU MablyM OUp COHHWU TalKua 3Trad, 4 acocuin ane-
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MeuT: 0/10B, CYB, XaBO Ba TYNpPOK xocun éynapmuw. KeinHyanmk
nakumérapnap ApPUCTOTETHWUHT MPUHLMN Ba 3/IEMeHTIapura apys-
yannuk (Ty3), €HyBYaHNUK (ONTUHIYTYPT) Ba META/NICUMOHNINK
(cMmo6) geraH TyLlIyHYanapHW KupuTaunap.

Wapk onumnapmnaaH A6y PaixoH bepyHuit, A6y Ann W6H
C'vHo, KuHanin Ba 6owka KynrmHa onMmaap anemMeHTnap xakumga
y3 MKpnapuHu antuwrad. MacanaH, KWHANAHWMHT dnkpura KYpa,
rabvatgarn 6apya Hapcanap mMatepusfaH TalWKWA TOMraH, mate-
pus 3ca 0N0B, CyB, XaBO Ba TynpokgaH mnbopat. Wik 60p Kumé-
BUI 3nemMeHTNap TabpuguHm 1661 hnnga vHraM3 kumérapu Po-
6epT boiinb GepraH, y oaanii MogaanapHun 6enrunawl yyyH Kuméra
OneMenT feraH atamMaHu KupuTraH, wy ca6abnu ogguii mogga Ba
NeMeHT feraH TywyH4anap y30K BakTraya 6up MabHOHW aHrna-
Tagn geb xucobnab kenuHan. XIX acpHuHr 60-inmnnapupa og-
Anid mopfa bunaH KUMEBMIA aneMeHTNap MosieKyna 6unaH aTomra
Yxuwanan, SbHA OAANIA XMOoAda Xa.M, Xap KaHAail .mogja CMHrapw,
MonekynanapgaH TN'3UAraH, KUMEBWIA 3/eMeHTNap aca aTomsap-
[aH TysunraH ge6 xucobnaHapaun. 1869 vnnga A. N. MeHgenees;
«.. 0y TywyHyanapgarv apk xap A4ouM xucobra OIMHULLIN Ke-
pak», - ae6 TabkugnaraH agu. CyHrpa KMMEBUIA TeXHONOrusanap
aTomra, SbHU 3N1eMeHTHUHI Mofekynanapga 6ynaguraH sa 6apua
XoccanapvHu ysmaa my>kaccam 3TraH aHr KMuuk sappadvara Tobopa
KYNpoK yxuwarngurad 6ynau. [ernak, xap KaHfgai atom KUMEBWIA
3MIEMEHTANP, a.MMO aTOMNAPHUHT Xap KaHAan 6upnKMacu afieMeHT
6yna on.marign; 6Up XN 3NEMEHT aTOMIAPUHUHT Y3ap0 6UPUKMLLIN
HaTwxacmuga ogauin mogganap xocun 6ynagu. Kynumnuk Knmé-
BUIA 3NeMEHT TY3UAULIX Ba Xoccanapu Typau4ya 6ynraH 6up Heva
044N Moffanap XOCUA KWWK MYMKWUH; 6Up XU 3NeMeHTAaH
Xocun 6ynaguraH oganin MOALANapHUHT Y3M ylla 3/1eMEHTHUHT
annoTPONMK WakKn ysrapuwnapu geb atanagu; Typaum anemeHTnap
aTOMMIapPUHUHI GUPUKWLLM HaTuxXacmpa aca € oaguin mopganap
apanawmacu éknm Mypakkab mogga xocun éynagn. Kuméswuii ane-
MeHTNap Ku.MEeuii kapaéHnapga ysrapmangu, aMMo A4po peak-
uuanapu 6up-6upura annaHMWn MyMKUH. Xo3mpru KyHaa 109 Ta
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(2001) kuménin anemeHTnap Mabvnym; ynapaaH 21 tacu (Tc, PT.
A1, Pr, K'p, Pu Ba anemeHTNap gaBpuii cucteMacuHuUHr 95-gaH 109-
raya 15 3fieMeHT) UK 60p CyHbUIN paBuLAa ONIMHIaH, KeMMHYanmuK
Tc, PT, Pr, Np 3nemeHTnapu Xyfga 03 MUKAOpAa ypaH pyganapu
Tapkubuga TonuaraH.

KWMEBWIA 3M1EMEHTHUHT fHA BUP MyX,UM TaBCU(MW YNapHUHT Ep
nyctuga TapkanraHnuruamp. Pyc onumu akag. A. . BuHorpagos
Ty3raH Ep nyCTUHMHI ypTaya KUMEBMI TapKMOK >aasanura Kypa,
3HT KyM TapKaaraH 3/IeMeHT - KWUC/I0po4 mMacca xxuxatungaH 47,2%
HW Tal KW 3Tagn, CyHrpa KpemHuin - 27,6%, antommHuii - 8,80%,
Temup - 5,10%, kanbuuin - 3,6%, Hatpuii - 2,64%, kanuin - 2,6%.
marHuii - 2.10%, Bogopoa - 0,15%. by anemeHTnap Ep nyctu
MaccacuMHUHT 99,79% nHW, KonraH 6apya KMME afnemeHTnap akaT
0,21% HK TaWKWUN aTagu.

Tabunartfa aToM Maccacu KMYMK 3/IEMEHTIap 3HT Kyn TapKarax,
opraHuamnapga sca HucbartaH eHrun anementnap (H, C, K, O) kyn
6ynagn. KonHoTga xaM 3Hr €Hrun afe.MeHrniap - BoAopos o6unau
rennii xyga Kyn TapkanraH. Yrnepog, KAcnopog, Bogopod, asor,
ONTUHTYTYPT, (hocdop, XN0p, KPeMHUI, Kanuid, MarHUi, Kaabuui
Ba Te.MVp 3/1eMeHTNIapu YCUM/IMK Ba XaliBOHNap xaétuga my.\um
ponb yiNHangun.

Bab3n anemeHTnapHuUHr Ep nyctugarn ymy.Muin MUKLOPU Kam
bynca-ga, ep r03mpa TynnaHub, katnamnap Xocun Kunagu, by kat-
namnapfaH ynapHu kasué onuw MymkuH. KuMEBWiA anemeHTnap
6ab3aH Tyrma (Em6u) xonga xam ydpangm (ONTuH, cumob, nnatu-
Ha Ba 6oLukanap). by aneMeHTNapHU Kasnb onuw GupmMyHYa OCOH
O6ynn6, ynap MHCOHMATra KagumgaH mabaym. bab3u anemeHTnap
Ep NYCTUHMHI Ka3nb ymkapuwl MyMKWH GyniraH Katnamupja xyjga
TapKoK xonga 6ynagu; ynap Hogup anemeHTnap Aeb atanagu.
ANMMO «HOAMpP» feraH Tyl YH4Ya KUMEBMIA 3/1eMEeHTra HucbataH
MyT/NaKo y3rapMmangmraH TywyHya amac. MacanaH, xo3up Kyn
nwinatunaguraH antoMUHWA Ba MarHUin 6yHAaH 6up Heva yH un
MyKaggam HoAup 3neMeHT feb xucobnaHap Ba XXyfha KuMmmar Ty-
pap 3au. JIEKUH KelnH4yanuk 6y anemMeHTNapHU Uwnad Ymkapuil
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YCYNNAPVHWHT Takorauinawuniin ynapHuHr Maz,aym 3/IeMeHTiap
KaTtopura KupuyHauwumra cabab 6yngu.

Kumésnin xu.mof ycynu (ycumnnknap xmmoscuga) - yCcum-
NHK 3apapKyHaHjanapuv, Kacannvknapu sa 6eroHa yrtnapra Kap-
HA kypawpga KuMmEBMIA MopgdanapgaH QoiganaHuw. Ku.méswuii
XVMA ycynuaa akaTrmHa xXyxXanuk X,amfa caHuTapus-rurneHa
XuxatgaH anpobauusfaH yTraH Ba [aBnaT KOMUCCUACK pyxcat
nTaH nectuuumanap KynnaHuwnagu. by Tagbupnapra pvos Kuau
KULWIOK XY>XanuK maxcynotnapuja nectuumanapHuUHr 6yTyHnan
KONMAC/IUTUHW €KW ynap MUKLOPUHUHT WYN KyRUAraH gapaxagaH
OpTM6 KeTMacnuUruHyu TabMUHNAKAM. Y36eKUCTOHAA AeXKOHYM-
;LWUKHWHT Xap 6up Tap.Morm yyyH KUMEBMI BOCUTaNapHU Ky/nawl
Tagbvpnapu, SbHU Xap 6up npenapaTtHUHr capd Mebépu, WLIIOB
GepuliHy Gownaw xamga TyraTuw Myajatinapu Ba Takpopnal
COHW 6enrunadraH. JexkoHuynnukga goigany opraHmsmnapra 3a-
pap KenTupmaii, ¢akaT 6ab3n 3apapKyHaHfga XallapoTiapraruHa
TaHnab TabCuMp KWAYBYM KUMEBWIA BOCMTanap, alHuWKca, Kagpna-
Hagn. Knméenii xmmosn ycynuaa akaTrmHa 3apapkyHaHjanapHu
3axapnamguraH mopfanapjaH amac, 6anku xawapotnap XaTTu-
XapakaTura TabCup KypcaTyBuu [LOPW BOCUTanapuw: aTTpakTaHT-
nap, hepomMoHfap, penenneHTnap, ropMmoHan 4opu BocuTanapu Ba
bolKa KMMEBMIA GupuKmanapaaH xam doliganaHunagu.

KuméTtepanus, Kn.mEBWiA ycyn 6munaH gaBonalil - xaBhim ycMma-
napra KapLuv TabCcup aTuL XycycuaTura ara 4opu socutanapu 6u-
naH pgasonaw. by ycyn 6yHaaH 50 iun aBBan onMmnap TOMOHM-
JaH Kawg 3TuAraH; yHaa asoTUNPUTHUHT 6ab3n (apmMakonorunk
MoAzanapu Te3 YCyBUM XyXKailpanapra TabCup 3TULIKN Ba YHWU KOH
Mwnab YMKULL ab30NapuHUHT XaBMin yecmacuga Kynnaw MyMKUH-
nurn 6aéH aTunrad. KeiMnHyalwk wy acocga KuMmétepanuaga Kyn-
naHwnagurad gopunap vwnaé ynkapuna éownaHan.

Kumétepanuaga KynnaHunagurad Aopu Bocutanapu, apma-
KONIOTMK XYCYCUATUra Kypa, >afan ycaérraH XyxanpanapHuHr
PUBOX/IAHWLIN Ba KynaWWWHU XWNO0BMAW Ba W3[aH 4YMKapuLl,
WyHuHrgek, AHK, PHK ékn Teruwnm okcunnap CUHTE3UHN TyX-
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TaTULW, AbHU UMTOCTaTUK Tabcupra ara. K,oH spaTuw ab3onapu Ba
numMda TyryHnapu xaegam ycmacu (remo6nacTtos. nuMmgoma) capa-
TOH Kaca//IMTUHWHI TapKanraH xuanapuga KuMmérepanus acocui
faBofiaw ycynm xucobnaHagn. CapatoH Kacal/MIUHUHT YUYOKN
(TapkanmaraH) Xx,ofatnapuja KewnHru nunnapga sHru tabcup-
YyaH Jopu BocuTanapu (Takcos, HaBenbOWH, remsap, LcnnatuH)
nwnad unkapuamwn Tydannnm kKumétepanusaHu Maxmyuii LaBo-
naw Tapkubura KMpuUTULL MYMKWH, MacanaH, XXappox/ankK amanmné-
TUaaH oNauH (HeoafbloBaHT) €KW YHAAH KeMUH Kacalnuk Tapka-
NNWWHWUHT ONAUHW ONULW Makcagmia npounakTuk (afgbloBUHT)
KUMETepanus KynnaHunagu.

Alipum xaBhnv ycma Kacannuknapuga (6avagoH xopuokapuu-
HoMacu, 6onanapga yypangmrad num@o6nacTenonkos. numgorpa-
HynemaTo3) KMmETepanusa axwu Had Gepuwwn Ba 6emop coraiinb
KETULWMN MYMKUH.

Alipum xaBnv ycmanap (6yiipak, mebaa ocTu 6e3u capaToHK)
KUMEBUIA opunapra HUcbaTaH KaM ce3rmpnuri cababnm Kumére-
panuaga KynnaHunaguradH 4OPUHUHT AaBonall XyCyCUsTU Terunu-
nn Gaxonawl gapaxanapu 6unaH 6enrunaHagu.

Bab3aH KMMETepanusagaH CyHr aipm HOXYLL acopatiap Kysa-
TUNaan, NeKNH KelnHYyanmk 6y xonat y3-y3uaaH WyKoONnoG KeTulmn
MYMKWH.

TakpopnaLl y4yH casonsap

1 Kagum LUapk annomanapvHUHI KUME (haHWHUHI Nango 6ynuiumn
pUBOXNAHULINTA KyLUraH Xxuccanapu xakuga ranvpué 6epuiHr.

2. Y36eKMUCTOHAA KUME CaHOATUHUHI Kalicu TapMOKNapuHu 6unacus?

3. Knmé caHoaTu acocaH Kaicu xygyanapga xohnawraH?

4. KNWIoK XyXanurnga KMmé caHoaTUHUHI YPHU KaHaan? Knmésnii
XUMOS ycynnapu geraHfa HUMaHu T)'lWyHacus?
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BNOJIOTVA ®AHU, YHUHT NMPEOAMET BA
PUBOXNAHNLI BOCKUYNAPWU. BUOJTIOTUK MATEPUAHWHT
MOXUVATN BA TAPKVNBUN

TabuaTpa y;ed napca origacus mae.
To (pollgacliz:nikTnirysm wm gorganuanp.
MOHTEH

Pe>ka:

1 Knmé haHMHUHT MaTepusa TalWKWA TONUWKUAArn Xycycnatnapu.
2. Buonorusa aHWHWHT y3apo TabCup .XycycuaTnapu xakuga.

3. Tabuunii thaHnappa gactnabky n’Muii Kapawnap.

4. My.MT03 Ba CTaTUCTUK (IM3MK Kapaiunap.

MaB3yHUHI Maucagu: Tabuuii daHnapga pgactnabky WIMUIA  Ka-
pawnap AapaxanapuHu ypraHuwl Ba ynap .Xxakuja mabaymoT 6epuiu.

Mag3ynuur sasucanapu:

- KUME PaHVHMHT WXTUMOUA axaMUAaTUHN EpUTULL;

-Tabuunn paHNapHUHT MaTepuagarn ypHu \akmga mabnymoT bepul;

- (haHNapHWHT y3apo 60rMMKANTUHKN acocnall.

-Tabumnin haHNapHUHT UAMUIA XO0NaTNapUHN ypraHuL.

Taanuy mnbopa Ba ankwanap: 6uonornsa, LUWTO.UOTMS Ba FEHETUKA,
9BO/OLNSA, BMPYCONOTUA, 3KOMOTWUA, NaNeoHTON0rnsA, am6puonorus, .vo-
nekynap 6uonorua, 6rioreoneno.vorus. 6uoTexHonorms, 6oTaTKa. aHa-
TOMMSA. OpraHM3M, ab3osap cucrTemacu, u3noioris, opraHuam, cucTe-
MaTMWKa, 3MOPUOMMMMUT PUBOXKNATUUN. OGMOKMME. KMMEBMI mogpanap
Ba >KapaéHnap. wmsuk /onynusTnap. 6uodusuka, TabmaT, anomnap,
Mosiekynanap, MU3nK BakyyMm, .MakpoCKOMUK >Kuncmaap, buocdepa sa x;.K

XIX acpfia puBOXNAHULWHWHI LUaNleKTUK rofcu 6uonorus Ba
reonornsga xam KeHr tatouk atuna 6ownagu. buonorms coxa-
cugarv 3BOJIIOLMOH TablMMOTHU (hpaHUy3 TabuaTwyHocu Ba
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TagkukoTumcm XaH batuct Slamapk (1744-1829) apatan. 3BoSt0-
LUMOH rosnapra acocnaHraH OvMonorus, reoorMAHUHI NaneoHTo-
norva 6unaH >kagan pusoxnaHuwuy Y. JapBuH Hazapuacu yyyH
3aMUH sipaTau.

Buonorua aHu, YHUHr npegmeTn Ba puBOXNaHuUW 6oc-
Knynapu. Martepus Ty3unuwun 6MONOTUK fapaXKaCUHUHT y3ura
XOC/IUTN  KyWunparnya Kentmpunagu.

BMONOTMAHUHT TeKWMpULW 06bEKTU: YCUMAUKNAP, XaliBOHNap.
3ambypyrnap, MMKpoopraHuamiap, ogamnap, ynap ab30n1apuHUHT
Ty3unuwu, Basudanapu, KUMEBMIA Tapkubwu, ynapfa KeyaguraH
TYPAN >KapaéHnap, TapuXuii pUBOXNAHMLIW. YNApPHUHT Yy3apo Ba
AWab TypraH MyXum LIApoUT GunaH anokacu xmcobnaHagu.

Buonorus gaHn TabmatwyHOCAUK (paHnapyu KaTopura Kupagu.
Tekwunpnw obbekTUra Kypa, y 6up KaHuya coxanapra 6ynuHagu.
BoTaHnka - YCMMAWKNAPHWUHI TalWKW Ba WYKU TY3UIULWIK, Ke-
NM6 YMKULIMHW, YCULWI Ba PUBOXMAHWLW KOHYHUATNapwW, ynappga-
M KaéTuin xxapaéHnap, Tapkanuwu, awabd TypraH MyxXmM LIapouT
6unaH MyHocabatnapu Ba ycumauknapgaH gorganaHuw iynna-
pUHK ypratagn. 300/10TNS 3ca XailBOHNap Xakuparn taH 6ynuo,
6y xa.Mm 60TaHMKA CUHrapu XalBOHMApHW Xap TOMOHNama ypra-
HUW Ba ynapAaH (orjanaHul KoupanapuHu ypratagn. AHaTO-
MWS UHCOH OpraHu3Mu Ba ab30n1apy CUCTEMACUHUHT TY3UINLWLIN Ba
LWaKANHKW ypraHagan. dur3nonorna opraHnMsM Ba yHra maHcy6 ab3o-
NapHWU, YNapHUHT XaéTuUin yHuMsnapuHu Tekwunpagn. CucTema-
TUKa YCUM/IMK Ba XalMBOHMAPHUHI CUCTEMATWUK Fypyxnapu Ba
YNapHUHI y3ap0 KapuHAOWMANK MyHocabaTnapu, Kenmb Ynkuin,
ynapfaH ¢oiganaHuw nynnapuHu ypratagu. ManeoHTonorns
Kasunma Xonga caknaHuwb KonraH opraHu3M/iapHM Ba ab30/1apHWU
y3apo Takkocnab ypraHagu. 9mMopmnonorna sMOpUOHHUHI PUBOX-
NaHULWIWHN TeKWMpyBYM MaHanp. BUOKUME - opraHusMm xaét
(haoNMATUHN TalKUA 3TYBYM KUMEBMI MoALanap Ba XapaéHnap
Xakuparn aH. TMpUK opraHmamnapgarv u3nK KOHYHUATNAp Ba
KypcaTKnunapHu ypraHagurad coxa 6uousmka aHngup. Ymy-
MW 6uonorman'nw Basngacy TUPUKANKHUHT MOXWUSATU, YHWHT
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TY3UNNLWL fapaXkanapu. Wak;wapu, pUBOXIaHULWHUHT YMYMWUIA KO-
HYHVATNAPUHN ypraHuwgad wnoéopar.

Buonornsa aHWHWHT .403MPrY KyHAa pUBOX/aHWMG GopaétraH
cox,anapu; LMTO/IOrns Ba reHeTrKa, 380U, BUPYCOOrUs, 3KO-
Noruns, NaneoHToNOrns, aMo6pUoONOrnsa, .Monekynap éuonorus, éuo-
reoueHosnorus, 6MoTexHoNorMa Ba 6oLka coxanapgarv eunumnap
acocuja >xamnaHraH KoMmnnekc gaH - yMymuin 6uonorusagnp.

Buonorna aHMHUHT pUBOXNAHMLLIUAATN acocuii 6ocKuynap:

1. CyHBUiA cuctema ApaTuanLLN.

2. Tabunin cuctema ApaTuInLLN.

3. OBOMOLUMOH cuUCTe.mMa ApaTUanLLIn.

XIX  acp gaBoMuja haHHUHT pUBOXNAHULLK Xagdan ycan. XKoyn
TOMOHW/JAH 3NEeKTP Ba .MarHeTu3sMm anokacu aHuknaHau. enbm-
roNbl, 3HEPTUAHUHT CaKNaHWULW KOHYHWHW apaTau. Vccnknuk an-
HamunkKacu (TepMOAUHAMMKA) PUBOXMAHULLN OYNAN, YHUHT KOHY-
HUATNAPY KAl KUANHAW. ICCUKNMK AMHAMUKACK MLLAA UCCUKHU
KaiTa .XoCWU/T KUNULLIHWHT aManunii macananapuHu eqnwla myxum
axammaTtra ara éyngun. LWyHpain knnm6, XIX acpga mexaHuKagaH
CYHI KUM@, TepMOAMHaMWKa, 3NEKTP Xakupa TabiMMOT Hasapui
thaHnap 6ynau. KuMEHM HazapuanawTMpuil, 6GMPUHYM HaBbaT-
aa, nHrnu3 onumn XK. [JanbTOH TagKUKOTAapu 6unaH 60rnuk. Y
MOA4aNapHUHT KUMEBUIA y3rapuwlnapy acocura aToMUCTUK FOSHU
KUpUTAN. By aTOMUCTUKA PUBOXNAHUILINAE KUMEBUA BOCKUYHUHT
6olNnaHnLWmM 3au.

1861 Wmnga pyc Kumérapm A. M. byTnepoB Mosnekynanap
KUMEBUIN TY3UINLWWHWHT aCOCUIn KOuAanapuHu LWakAnaHTUPAW.
O. . MeHaeneeBHUHT 3N1eMEHTNapPHUHT aTo.M OTUpJUKNapura Ka-
pab faBpuin 60rNUK N LIKLA XOCCANapUHUHT y3rapuim Tyrpucugarm
Kal@UETN KUMEBUI GOCKMUYHWHI PUBOX/AHTaH HyKTacu 6ynaw.

SNeKTPOo.MarHUT ManfoOHUHU TaAKWUK KWW ONaMHUHI Mexa-
HUK cypatu Oy3uMWUHUHT 6ownaHuwmn 6ynan. byHra maHpwuii
Ba Myc6aT 3apsag/iap xaxxmura Kapab Tyrpu nponopunoHan TopTu-
nMwnHW ncbotnarad Wapne Ortoct KynoH, (haHra anektpomar-
HUT MalfoHN TyLYHYaCUHU KupuTraH Maiikn ®apageit, épyrnnk
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(hasofa lapk;anraH 3/IEKTPOMArHUT TYSIKWHNAP 3KaHIUTUHU NCBOT-
naraH Makcsenn y3 x,uccacvHn Kyw /.

MaKCBeNHWMHT XynocanapuHu Hemuc ¢usnrn eHpux [epy,
aKCnepuMeHTan Tachuknagu.

Buonorvsa aHVHUHT pyuBOXNIaHWWMAA pyc onumnapu: ops-
HWUHOB (OpraHuamaap Tysuauwngaru Xyxanpanap HasapusaCcUHK
apatraHnapgaH 6upun). K. @. Pynee, A. H. bekeTos, N. N. MeyHu-
KOBHWHT Xn3matnapu karta. . M. CeueHoB 6ol mus 6unaH 6oLu-
KapunaguradH 3pKWUH XapakaTtnap Xxapaktepupgaru pednekroprap
rosCUHK ainTn6, bynap pykuii xogmcanapra TEFMLWAN 3KAHANUTUHK
ncbotnab, gusmonornsaga Kawhneét Kunau.

Ly 6unaH 6upra, 60w MUsgarn Mabaym mapkasnapHUHI Oy-
3UNWK OpKa MUSHWHE TyXTawura onmé KenuwuHu mcboTna-
an. W. M. CedyeHoB wWwapogatn 6unaH 60w MUA 3KCNepu.MeHTan
TaAKWUKOT, pyX1il Xo4ucanap aca aHUK UAMWUiA aknga matepmanuc-
TUK TYWYHYa 6ynuwnHn ncbotnagn. V. M. MaBnOBHUHT wWapTau
pednekcnap Kawguétn 06y rosSHUHI gaBomu Oynau.

1896 nunpga bekkepenb pPagnMoOaKTUBAWK XOAMCACUHW Kalld
Kungu. Tabuatga maBXxyg 6ynmaraH sSHrM pagnoakTMe Mogaanap-
HW ONULLITA 3puLLITaH dpaHuy3 usnknapn - ap-xoTuH Meep Kropn
Ba Mapua Cknafosckad Krpu YHUHT TaAKMKOTUTA KYLLIUAULWIAN.

1897 imnga MHrAN3 U3Nrn TOMCOH GMPUHYN 3/1IEMEHTap Yac-
TMLA - 3NEeKTPOHHM Kawd kunan. 1911 hnnga mMawwxyp WHIAn3
(hnsnrn Peseptops aTOMHUHT naaHeTap MOAENUHU TakKIug Kus-
an. Hunbc Bop yHra acoc cugaruga tagHnb, KBaHT HasapusACUHU
ApaTnG. Y3VHWHI aTOM MOAENVHWU Taknug kungu. Ywoby mogenra
MYBO(MUK, 3M1eKTPOH O6UPp CTaHUMOHap xonatfhaH 6Golwkacura, 6up
opbuTafaH OGowKacura yTuwga atom HypnaHagum éku aHeprus
nykonagu.

Anb6epT SHEWTERHHUHT HUCOMIANMK Ha3apuscKu xalipatra co-
naguraH Kawdgueét yngm, 1905 iinnga apatuaraH Maxcyc HUCOuii-
MK Hasapusacu xapakat/iaHaéTraH >KuUCMiap BaKT XapakaTtu
cypbaTu OmnaH y3rapuwunHW Kypcatagu. DNHWTERH 6y roscuHu
PUBOXNAHTUPNG, YMYMWUI HasapuaHW ApaTanm xamfja rpasuTa-
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[HS (hasojaH YeTra yMkmwaa nango oynuwmnHu kypcatam. XI1X-
XX acp 6ownapuparn Kaw@uétnap TYPTUHUYM WUAMUIA UHKWN06
xuncobnaHagn. ONaMHUHT pPenaTUB Ba KBaHT-MeXaHUK KYPUHULLIN-
HW TaH onuwra onmé Kengu.

AHrn roanap, 6up TOMOHAAH, aToOM Ba 3/IeMeHTap yacTuua-
nap Ty3umnmwmn 60LKa TOMOHJaH KOMHOT Xa.MAa YHUHT TapKn6uii
KUCMMIAPUHUHT UAMWUIA BUAUM Ba UMWIA OHT XXMUXaTuAaH pUBOX/a-
HULIMTAa UMKOH 6epan. TabuaTwyHOCAMK 6apya KOMHOTAA MaBXy [
O6ynraH HoopraHuk AyHé Ba TabumaT xakugaru aHHu éupnawitu-
pagu.

Kumé taHuga matepus TawKua TOMNUWMWMHUHE aTOM-MOJEKY-
NAp fapaxagaru ysapo Tabcup XyCcycustnapu xakuga Kynungarmya
Mab/lyMOTNap Kentupunagu.

Kuméparn gactnabkum nnmuid kapawnap 1860 inunpa Kapnepya
(FCepmaHua)ga 6ynub ytraH KMmErapnapHuHr | Xankapo cbes3au-
na nwnab ymkunaraH. by ato.m MoneKynsp TabIMMOTra acoc/iaHraH
O0ynnb, YHUHT acocuini Komganap KywungarnnapgaH noopar:

- bapya mogfanap mosekynanapgaH TawKua TOMraH, Kancukm
ynap y3-y3umjaH TyXTOBCWU3 XapakaTga 6ynagu;

- 6apya Monekynanap atomiapAaH TawKua TONrax;

- atomnap xam Xyaaum Monekynanap CUHrapu oMM TyXTOBCU3
xapakartfa;

- aTomnap Xyfa mainga, XxaTTo MofeKynanap Tapknouaa 6ynuH-
Maii KonaguraH sappadanapamp.

By KoupanapHUHr gactnabkum ydytacu KelnmH4aMK TacAuKIaH-
raH 6ynca xam, NeKUH TYPTUHUYUCKU IHAUIMKAA TaPUXUIA a.XxaMuaT
Kacb atagw.

KeinHrn TagknkoTnap aTOMHUHI Mypakkab Tysuamwu 3appa-
Yya 9KaH/JMTUHU KypcaTraHugaH CYHT, YIapHUHT y3apo OMPUKULL
cababnapuMHu TYWYHTUPYBYM KUMEBUIA GOr/CLUMLL Ha3apuacKu spa-
TUNAN.

X,031Mprn 3aMOH KWMECUHMHI 6apya Myammofiapu Kynugaru
TYPT XU KUMEBUIA GuUAMMANap TU3MMK GUNaH TYWYHTUPUNAAN:
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1. Tapknb xakugarun Hasapus 1660 iimnnap

2. Tysunuw KUMECH 1800 nnnap
3. KnméBnii xapaéHnap xakugaru Hazapusi 1950 Wmnnap
4. OBOMOLNOH KUME 1970 Avnnap Ba X03MPr1 3aMoH

Meorpauk jMyxut. Ofgam Ba KULIUINK XaMUATK Tabuat bunaH
Ba OMpUHYM HaB6aTAa, yHM ypab TypraH Tabunini MyxuT 6unaH ys3-
BUI 6OrnaHraH.

BusHn ypab onraH .Myxut 6unaH OfaMHWHI afioKkacu .MOLAMN
6onnuknap wuwnab 4mkapuw coxacupaa, alHWMKCa, Ky3sra SKKON
TawnaHaan. Tabuuii 6onnnknap Moaanin nwnab YMkKapull Ba Xa-
MUAT Xa8TUHUHT Tynuruya tabunin acocn 6ynub xmcobnaHaan. ¥3
HaB6aTnga, Tabmart ofam Ba KULIMUK XKXaMUATU PaoUATUHUHT
Tabumnii acocuanp. Opam Tabmat Bay TOMOHMAAH ApaTuaraH 6oi-
NMKnapcus Ba yHAaH hoiganaHmacgaH Typub dwar onmangn. Aii-
HUKCa, ogam Tabuat Ba 6uoctepaHUHr bupnurmaaH noéopat oyn-
raH aTpodp Myxut 6unaH myctaxkam 60rnaHraH.

OpamMHMHI XaéT daonustura Tabuuii xogmcanap, .macanaH.
KYProKYnnuk, CyB TOLWKWUHW. CeN, 3UN3UNa, BYJIKOH OTUULLNIAPHU.
Ty(oHNap Ba Tal(yHnap Xam Ky4daum Tabcup 3aTafw.

OpaMHuHr Tabuatra Tabcupu. TexHochepa. WMHCOH naii-
0O 6ynuwmn 6unaH Tabuatra YHUHr Tabcupu 6ownaHraH. MHCOH
6unaH Tabuat ypracupgaru myHocabatnap Kagum 3amoHNaphad
6ownab haH Ba TeXHWKA TapakKuii 3TraH X03upru gaspra kKagap
3HT MyXUM MacananapgaH 6ynub kengn. Tabuat atamacu Ep caiié-
pacurarnHa gaxngop 6ynué konmacgaH, y Kyéw cuctemacuHu
XaM y3 nyura onyBUM rafiaktmkanapra xam gaxngop. YyHkm Kyéuw
cucteMacy xam, ranaktMka xam. ysura xoc tabuatra ara. bupok
EpHWMHT Tabnatn yHAa TUPUK MaBXyAoTiap MaXMyacUHUHT 6op-
NIATW Ba YHUHT JOMMO YUK Tabuat 6unaH anokaga 6ynuoé Typuiin
6unaH xapaktepanaup. EpHuHr Tabuvatn 6enoéH asona, yYekcus
BaKT [aBOMMAA MaBXy[ MaTEPUAHWUHT paHr-6apaHr KypuHMLIN-
faH nbopart. bu3z xamma ab30/1apMMnU3 OpKanu XUc KUNnb Typrax.

156



Kypu6 TypraH Hapcanap: X,aBo. CyB, TYNpPOK. yCUMNK Ba \anBOHOT
OYHECK TabumaTaa >ka.MiaHraH.

®du3nmka PaHMHUHI X,03MprM KyHa PpuUBOXNaHM6 6opaéTtraH
co\anapupaH Kyinugarun 6ab3um acocuil mab/ly.MOTiap OpKanu Ta-
OuniA (haHNapHUHT MaTepuara 60rMUKANTUHN KeNTUPULL MYMKWH,

XIX acp o\npnapu-XX acp 6ownapuaa hmsmka co.\acnga-
rm pyHgameHTan Kawdguctnap. XX acpHUHT oxupnapura Kenno
EMYyMTO3 (DU3MKAHUHT Kyiugarn 6ynumnapy Tyran wakniaHau:

a) XVI acppa lanunein, XVII acpga HblTOH acoc conraH
MYMTO3 MeXaHWKa;

6) Maliep, lenmrony, Knansmyc Ba Kensunap TOMOHWAAH 3HT-
PONMUAHUHT OPTUG 6OPULLIN Ba IHEPTUAHMHI CaKNaHWULL KOHYH/a-
PUHUHT Kawd aTunnwmy 6munaH 60rnuk 6ynraH TepMoLMHaMUKE;

B) dapageli-MackBenn TOMOHWAaH 31eKTPOMarHUT MaifloH Ha-
3apuacura acocnaHraH afekKTpogMHaMUKa,;

r) Knamsmyc, Makcsenn, bonbumaH Ba 'm66cnap MymTo3 cTa-
TUCTUK (pu3vka 6mnaH TaBcudnaraH rasflapHUHI KWHETUK Hasa-
puscum.

XIX acpga amanra owmMpunraH y4 KawueT: 3/1eKTPOH, PEHT-
reH Hypu (1895) Ba paguodaonnuk (bekkepen, 1806), WYHUHI AeK.
XKaxOoH 3PUPUHUHT RYKAUTUHN NCBOTNOBYM MalikencoH Taxpuba-
CW yula BaKT MyMTO3 (D13MKa KOHyHNapu épaamuia TyLWyHTUpWI-
Maian. YnapHuUHr 6Uupn KBaHT U3MKACKU, OXUPTUCKU HUCOUIANNK
Hazapusacy (A. SiHwWTelRH. 1905) HUHT ApaTunuwmnra onmMoé Kenaw.

1859 iinnpa B. MnoKKep KaTtofra Katta 3/1eKTp .MaifoH Tab-
cupnga Kenub ypunaétraH 31eKTpoHNap Xucobura KaTOLHUHT
CUpTUra TUK Ba YM3MKIN TapKanaétraH HypHW o4an. By HYpPHUHT
MaH(hWiA 3apagnaHran 3appadanap TynjaamugaH WO0paTAUrvHu
XK. MeppeH (1895) Ba XK. XK. TomcoH (1897) aHMKnawraH agu.

Bopopog atonnTtunHr bop Hasapusacu. 3. Peseptopga, I. eir-
rep Ba 3. MapcaeHNnapHUHT Taxpmba HaTuxanapu HykneannaHe-
Tap XMOLE/IMHUHT ULLOHYIM 3KaHura acoc congu. by nogen 6yimya
ynyamnapu 10™" cm 6ynraH yta naccuB figpo atpodumia annaHmo
IOPYBYM EHTUN 3NEKTPOHNAp XolnawraHaup. by mogen, 6up Ka-
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paraHfa, MyMTO3 3/1eKTPOAUMHAMMKA KOHyHnapura 3ug Kenap-
AW, YYHKU TalKW YAroTyBYM Mal[oH TabCUp 3TMaryHra kagap
3NeKTPOHNap afgpora topTunagn. by sca aTOMHUHI cTabun y3okK
dlwlalmra MMKoH 6epmanaun. 3. Pesepdopa nabopatopusicuga ys
UAMUA nwnapuHn onnb 6opaétraH H. bop (1913) Kyimpaarunap
aHUKNaHau:

1 ATOMfAa 3NeKTPOHNAPHUHI BMp HeyTa cTauumoHap Xonatna-
pu 6ynun6, By xonatra ynap y30K BaKT X,apakatnaHa onagu. byHpaa
3M1EKTPOH 3HEPrus TMangn X.av, Hypramtupmanm xam.

2. JneKTpoH 6up cTauMoHap XonaTaaH WKKMH4YMCUTa YyTca,
3Heprua Tagn €k HypnaHTupunaguM Kabum WKKuTa NoCTynatu
épgamuia MymTO3 3/IeKTPOANHAMMKA Ba MeXaHWKa KOHYHapura
OynaguraH 3uaauaTHW ykotagu. By noctynatnap épgamuga Bo-
[0POL aTOMUHUWHT CMEKTPU YM3UKIN 3KAHW Ba Xap CnekTpas 4u-
3MKKa MOC KenaguraH 31eKTPOHAN yTuwnap Tyna-TyKUC TYLUYH-
TMpungn. By nocTynatnapcus sca MyMTO3 (PU3MKa CMNEKTPHUHT
y3nyKcu3 bynuwnra onmb Kenap agw.

ACTpo(hM3nKaBnin Ba KOCMONOrMABMIA KOHLUENUMANapHW ypra-
HUW4a OCMOH XUCMNapuaaH Tawkun TonraH gyHé meragyHé ae6
TywyHunagn. byHga rongysnap éku ongysnap TU3UMU, SbHU Ta-
NaKTUKanap, ranaktnkanap TU3MMU, SbHU MeTarasakTuKanapHuHr
naingo 6ynuwun Ba yNnapHUHI 3BOMOUMACK ypraHungun. by 6opaga
MaTepUAHUHT KypUHULIN cudaTuia hasoBuii XXUcMnap TaHnaHagu.
OndhdysnanaHraH matepus geimnraHga aca yYaHr Ba rasfapHuHT
TUraHT Tynaamaapu, rasnu, YaHrnm TyMaHanknap TywyHunagu.

MyMT03 HbIOTOH KOCMOMOruMacu Kyimaaru noctynarnapra
acocnaHraH.

1 Onam - 6up BYTYH MaBXyAJIUKANP.

2. Onampa ha3o Ba BaKT MyTnakaup. Ynap mogauii 6opankka
Ba >KapaéHnapra 60rnmMkK smac.

3. ®a3o Ba BaKT METPUKABUIA YeKcusamp.

4. Onam cTauymoHapgup. Ly cababnu asonwouma (pueoxna-
HUW)ra MaxkKymgup.

158



OnamMHUMHI X03UPryX 3aMOH KOCMONorusaBuii mogenn A. OiiH-
IWTEAFHHIHT YMYMUA HUCOMANNK Ha3apusicura acocnaHraH. YHra
acocaH (pa3o Ba BaKT rpaBUTaLuAaBMIA MaCCaHUHI oflaMfarn Takcu-
MoTura 60rnMkK. OnamHUHI 6Up B6YTYH XonaTaarn Xxycycusatnapw
MaTepUSHUHT ypTaya 3u4nuru Ba 6owka xmn husnkasuin Tabnatm
6unaH aHWKaHagu.

Takpopnall y4yH casonnap

1 Buonorma aHUHWHI pUBOXAAHMLLINAArN acocuii 60cKuYnap Hu-
mManapgaH wnéopart?

2. X03Upru 3amMoH KMMECMHWHI 6apya MyaMMonapu KaHgah 6unvmm-
nap TuanMmM 6unaH TYWyHTUpunagm?

3. AcTpohm3MKaBuMil Ba KOCMOMOrMABMUIA KOHLENUMANApPHU ypra-
HULLAA OCMOH >XXUCMAapUaH TallKua TonraH AyHé KaHaam ayHé ne6 ty-
wyHunagn?

4. AndbdysmsanaHraH matepus gennaraHga KaHgam TymaHnumknap Ty-
wyHunagmn?

TYMNMPOKLWYHOC/UK ®AHNHWNHT ACOCNAPK

Knwwn ycnwanra nx:roc nna rwaT Kuica,
§ aTLWr MaTuwwmnn >kanmanT pnu3son aTagn.
POKNM

Pexka:

1. Tynpok .\aknga ymymMmuini mabaymoT.

2. TYNpoK KOMMOHeHT/1apwn Ba 3neMeHTNapu.

3. Tynpok Typnapu, TYNPOKHUHT U3MKaBUiA Ba KUMEBUI XyCYCUAT-
napu xakuga.

4. JKonorua aHMHUT acocnapu.

MaB3ynnur maycagn: TYNnpoKLYHOC/IMKHUHT (aH cudaTtmga puso-
XVHUHT WIMWIA KapallfiapuHy ypraHvil Ba ynap xakuga MabiaymoT Ge-
puL.
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MaB3yHUHT Basundanapu:

-TYNPOKWYHOCANK (PaHUHUHT axaMUATUHU EPUTULL;

- TYNPOKLWYHOCNUK (haHU Ba KULLNOK XYXKa/IUTUHUHT XaéTharn ypHu
XakKnga MabJslymoT 6epVILIJ;

- TYNPOKLWYHOC/UK Ba 60owkKa (aHNapHUHT y3apo 60rAMKANTUHU
acocnald;

- 3KO0N0rvMsa haHMHUHT NAMUIA X0NaTAapuHN ypraHuLl.

TasiH4 nbopa Ba aTamanap: 6uonorns, nuTocdepa, penbed, 3Ko-
nornsa, Kanuansap, rymyc, uvpumamn, Moggadap mudgopu, asoT, dgocdop,
Kauuii, KanbUuiA, MarHuin, oNTUHIYrypT, Temup, 60p, MapraHew, .4MKpo-
anemMeHTNap, Monekynap 6uonorns, 6uoreoLeHoNorns. BUoTexHoONorus,
6oTaHuKa, ab3onap cmcTemacu, M3nonoris, opraHu3M, CUCTemMaTnKa,
6VMOKNME, KMMEBWI Mogaanap, (PuUsMK LOHyuusnbiap, TYNpPo/MUynocnvk,
WNMUMLLYHOCAKK, reoMopdoiornsa, neTporpadus, yeumanknap usmnono-
rusicu, 3posns, rpaBuTauuoH, NapgacvMoH, TYMPOK; apyuTMacy, o3lyya-
HULW, (OM3MK-KUMEBWUIA, OMOKMMEBWIA peakuusnap, ammoHMLIW Ty3nap,
HUTpaTnap. ocop, Kauid, KanbUWii, MarHuii, roeak Ba yk.

Tynpok - nutocgepa t3a KaBaTNapuUHUHE CyB, XaBO Ba TUPUK
opraHuMamnap TabCupupa ysrapuwnpaH LwaknnaHaguraH Ba re-
HeTUK XnxaThaH y3apo O60rnmMK ropusoHTNaphaH TawKua Tonrax
Tabuunii Ty3unma; Ep NyCTUHUMHI t03a Ba YHyMAOp Katnamu. Tyn-
POKHUHI HyparaH TOr XWHCnapuaaH apk KunaguraH aHr Myx,um
XYCYCUATU - YHYMAOPAUTUAUP. TYMNPOKHW YpraHuw Ba YHWUHT
TaCHU(UHU Ty3ULW, TaPKNONHW AXLInaaw xamga YHYMAOPANUTUHN
OWNPULL YyCYNNapuHU nwnad Ynkuw cuHrapm macananap 6unad
TYNPOKWYHOCAUK (paHW WyrynnaHagn. TYnpoKWYHOCNUK XOCun
KWNYBYM acOCUA OMUANAP; UKIUM. TYNPOK OHa XXUHCKU, YCUMUK-
nap Ba Xa/iBOHOT 0n1amMW, KYLYAHWHT pefnbedy Ba reosornk &wm
Xamfa OfaMHUHI XYXanuk (aosimsaTu.

Ep to3acura 4YMkub TypraH TOr XXUHCNapu ErnmH-counH, kapbo-
HaT aHruapua, KUcnopog, XaBo Xapopatu, MexaHWK Kyudnap, cyB
Ba YHAa apuraH Mojjanap, XaBo, MUKpoopraHuamnap Ba Tyb6aH
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yCcUMAUKNap Tabcupupa emupunagn. HyparaH XuHcnap manfga-
NaHn6, roeak KaTtiam Xocun Kunagu. by katnam BaKT yTuwin 6um-
NaH SHTU XYCYCUAT - HaMm CUTMMWUra Ba yCUMJIMKNap y3snawTupa
onaguraH 6up 03 Mmukgopgaru 03vK mogganapra ara éynagn. By-
Xy[Ara KefiraH SHrm Myxutgarm MMKpoopraHusMnap y3 xaét gao-
NMATK Tyakm YCUMINKNAPHUHT YCULIKN YYYH LapouT spaTaan,
YCUMJIMKNAp TYNPOKAaH Y3 XaéTu yuyH 3apyp 03K MOAJanapHu
y3nawTupagn Ba y3uga Tynnaign. Hobyg 6ynraH YCUMANKHUHT
OUp KUCMU MUKpOOpraHusMnap tabcupupa napyanaHmb, MuHe-
pan mofjanapra, KojaraH KACMK 3ca Mypakkab GMOKUMEBMI Xa-
paéHnap HatTwxacuga unpmHamn (rymyc)ra arinaHagu. by xapaéH-
NapHUHI G6apyacu y3nyKcu3 [aBOM 3TafuraH Hypaw wapoutuia
coaunp 6ynnb, ycuMMIMK UNAM3Napu axpatraH HOpPAOH Mojadanap
Xamja OpraHuK Koffuknap Tabcupuga sHaga tesnawagu. Hatum-
Xaga Ep nyCTAOrMHUHT cMpTuaa yHyMaop roBak Katiam - Tynpok
nango 6ynagu. Knvm, TYNpPoK OHa XXUHCKU, YCUMIUK Kamia X,ait-
BOHOT 0/1aMW. XYLYA penbeyt Kabu OMUNNAPHUHT TYNPOK XOCUI
Oynuw >xapaéHura Tabcupu Typanda 6ynraHnurngaH Tynpok Ky-
Mnparnnapra 6ynuHagwu:

1) cyropunaguraH yTioku, cyp, rneinmn, KyMoKau Tynpoknap;

2) cyropunaguraH od Tycnv cyp Tynpoknap;

3) TUNWK Taknp Tynpoknap.

OJfaMHUHT Xy>XanukK (aonuaTn xaMm TynpoK Xocun 6ynui xa-
paéHUHUHT 6ab3n oMuInapura, MacanaH, yCUMINKAApra, WYyHWHT-
[EK, epra nwnos 6epuil, YHUHT MeMOPaTUB X,0/1aTUHM AXLWnnaLl,
OpraHuK yruT conuw Ba OowKanap 6wunaH Tynpokka 6eBocuTa
TabCcMp Kypcatagu. by Tavcmp Kypcatuw Tyrpu mytaHocubnumkia
016 6opunraHnga Tynpok yocun 6ynuil xapaéHnHU Ba Xycycu-
ATNAPUHN MaKcafgra MyBOMPUK y3rapTupul MyMKUH.

TynpokK KaTTWK, CYKK, ra3 xofatufaru Ba TUPUK TapKuouin
KUCMnapaH TawKua TonraH. Y napHuUHr 6up-upura Hucbatun Typ-
N TynpokniapgarnHa amac, 6askun 6up TynpoK TUMUHUHE Xap Xun
KaTnamnapuga xam Typanya. TYNPOKHUHT KaTTUK KUCMUHU MUHE-
pan mogfanap Tawkun Kunagu. Tabuunii XonaHuw ga KaTTuK 3ap-
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panap TynpokK; MacCaCUHUHT MablyM KUCMUHW arannangn, KonraH
KUCMWUHW 3Ca 3appanap Ba yNapHWHI arperatnapu opaaurugaru
Kap Xun KaTTalnk xamfa waknra ara 6ynraH KoBaknap (roBak/mvk)
TaWKNN Kunagu. by 6yWnnKnapHUHT yMYyMUin AATUHANUCK TYNPOK,
ropakaury geinnagu. Tynpok roBakaury Kanwuansp Ba HOKanus-
nap 6ynagn. Kanunnap rosaknm TYNpPOKHUHT Maifa 3appanapu Ka-
NUNNAP opanurngarn Xaxmra, HoKanuaiap roBakankK aca Makpo-
CTPYKTYypa 3feMeHTNapy opanurujarn MMpuK KoBaknap Xaxmura
TeHr. TYNPOKHWHI MWHepan Kucmugarn roeaknurn 40-60%,
60TKOKW Ba rneinaHraH Tynpoknapaa aca 27% arpoguaa 6ynaau.

F0BaKNMK TYNPOKHUHT COMULLITUPMA BA XXM Orupnaurura 6or-
NuK. ToBaknapfa TYMPOKHWUHI CYKOK KMCMWUHW TalKW KWUIyBYU
Tapkmbupa apuraH mogganap - TYnpoK aputmacu 6ynraH Tynpok
Hammn xa.Mga TYNPOKHUHT ra3 xonatugarn KUICMUHW TallKua 3TyB-
4yn TYNpoK X,aBocu Gynagm. Tynpok Tapkmbuparn cyB Ba XaBo
MUKLOPUHWUHT HUCcGaTh aTMocdepa ErMHnapu, Cyropuil Ba rpyHT
CyBNapu xampa CyBHUHI capiaHuun, AbHU TYNPOK KaTtnaMmuaH
OKMNO YMKMO KeTULIK, ByrnaHULLIN Ba YCUMAMK UNAN3NApK OpKanu
WAMWAMWIKA Xamaa 6oliKanap 6wunaH 60rnuMkK xonga ysrapub Ty-
pagn. MaHa Wy wapontnap TYNPOKHUHI CYyB Ba XaBO PeXUMUHU
6enrnnangu.

TYNPOKHMHI XaBO YTKa3yBYaHIWIX YHAarn XaBO MUKLOpUra
TYrpy NponopumoHan KaTTaank 6ynuné, Tynpok Ty3uauun, Tapku-
61 Ba cyBra ungamnurura 60rnuk.

TYNPOKHMHI HaMm TYTULW XYCYCUATUHU XapaKTepsoBYM KaTTa-
MUK TYNPOK, Maccacu ékn Xaxmura HucbataH pomsnappa npoaa-
naHagun. TynpokK Hamnu CUTMMWUHUHT acocuidi Typnapu: Tyna (Tyn-
POK KOBakfapu cyB 6unaH Tyna); yMyMuid (TpyHT CyBnapu 4ykyp
OynraH kKoinapga ep yctufaH cyropuiaraHuga Ba rpyHT cyBnapu
AKWH >Xolnapga CyB TynpoK TarmgaH 6GepuaraH wapoutga Tyn-
pokfa Ham Y30K cakfaHu6 Typagu); kanunnap (TyrnpokK ropusoHT-
napuparn myBo3saHaTfa TypXxaH HaMAUK TYMPOK, Kanunisp XoLus
yerapanapuga onnawmb, Wy roOpM3OHTNAPHUHT TPYHT CcyBnap
caTxupgaH KaHfarn 6anaHgnnkga typuwmra 60rnnk xonga ysrapmno
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lypagn): gana (3Hr KMYMK, YyerapaaaHraH gana, HUCOuiA-kanunnsap
OCWUATaH HAMHUWHT 3HT Kyn MUKAOPK); Makcuman monekynap (Tyn-
poajarn KaTtTVWK 3appavanap t3acuja TOPTULML Ky4apy TabCcu-
pufa ywnaHnm6 TypraH 3Hr Kyn Ham/IMK MUKLOPW).

[ana Ba Kanunnsp HaMm CUTMMAAPU KULIMOK XY>KaJIMK 3KUHNa-
py oNTUMan Cyropuw TapTUBMHU Xa.yla Menuopauus yuyH 3apyp
CYB Meb&pnapuvHM X,ucobnab yvMkuwpa Katra axamusTra ara. by
KULINOK XYXanuK 3KUHNAPUHUHT SXLWW YCULWW Ba XOCUNAOPINK-
HUHT OWWIUIWHWA TabMUHNANAN. Jana HaMm curumu 1 m KanuHIuk-
Jarv runnn Tynpok y4uyH, ogatga, Maccacura HucbataH 25%, ormp
K>'mMoknm Tynpokga 22%, ypraya K3'Moknuga 19%, eHrun k>'Mok-
nmpa 16%, kymnokmga 13% Ba k3'mnuga 10% atpoduga 6ynagu.
MacanaH, rysa Tynpok Hamu fasa Ham CUTMMUHUHT 65-70% wnHK
TalKWA 3TraHnga SxXwWy puBoXKIaHaaun.

TynpoK HOPLOHAWUIUN, TYNPOK KUCNOTaMAUIN - TYNPOKHWUHT
acocuin xycycumatnapuaaH 6upn; 6yHra Tynpok 3puTmacu, BofO-
pO4, MOHNapW, LYHWHILEK, TYNPOK CUHTAUPYBYM KOMMeKcuAia
BOAOPOA Ba aNtOMUHUIA anMallMHYBYMN UOHNAPUHUHT MaBXyanru
cabab 6ynaan. TynpokK HOPAOHAUTU YCUMANKAAP XaéTuaa, TYNpoK
MUKpoQopacy X,aét aonmatnga, MogaanapHuUHr 6up xonatgaH
boluKacura anaHuwinga, Mogganap Murpauusacu xamga TyniaHu-
Wwmnaa KatTa axamuartra ara. Bogopog (H) MOHNapuMHWHE XonaTu-
ra Kypa TynpokK HOpPAOHAUTKU 2 Xun: akTtyan (haon) Ba noTeHuman
(naccmB, «AWMPUH») Oynagn. TYNPOKHUHI aKTyan HOPLOHANTK
apuTMagarv BOLOPOA NOHIAPN KOHLEHTPALMACUHUHT TECKapu /10-
rapummaaH noopat éynraH pH kattanuru 6mnaH ngoaanaHagn.
pH 7 ra TeHr 6ynraHmga TynpoK 3puUTMacUHUHT peakuusacu Hel-
Tpan, yHAaH nact 6ynraHuga MopaoH, yHAaH tokopu GynraHuga
nuuLopuin neb atanagu.

TynpoK 3pUTMaCUHUHT peakumnacu Typam Tynpokaapaa xap Xun
(pH 3,5-9 Ba 6yHAaH OKopK). Khopa Tynpoknap HeilnTpan akTyanra
AKWH, Cyp TYNpPOKAap 3ca, acocaH, Ky4ycu3 WLIKOPWIA peakumsara,
LYpXOKfap, anHukKca, cofanunapu Kyuday WLKOPUIA peakuusra
ara. Ycumnuknap Tynpok peakuusacura typaunya tanabyaH. Kyu-
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CU3 HOPLOH KN Ky4CW3 WLLIKOPUIA peakuusanu Tynpoknap aHr Ky-
nan xucobnaHagn. KOKOpM HOPLOH/IMK KyNruMHa 3KUHNAp Ba MUK-
pPOOPraHM3M/IAPHUHT YCULLW Ba PUBOX/aHWULWIMIa canbuii Tabcmp
Kypcartagu.

TynpoKHWHI ONTUMan peakuuacu 6yrpoira 6-7, 6epara 7-8,
rysara 6-7,3, makkaxyxopura 6-7. TYNpPOKHUHI MOTEHLMaN HOp-
JOHMUTU TYNPOK KaTTUK hasacy 6unaH 60rnnmk 6ynmo, TYNPOKHUHT
Ty3nu apuTManap 6unaH y3apo Tabcupuia Ty3 KaTMOHNapu BOAO-
poA Xampa astoOMUHUIA MOHNAPUHWU CUKWUO 4YMKapajuraH LiapouT-
napfa to3ara umkagu. Cuknb umkapuil Tap3ura kapab, noTeHuuan
HOPLOH/IMKHUHT a/iMallMHYBYMN Ba TMAPOAUTUK Liakniapu 6op.

MuHepan yrutnap TypuHW TaHnawja TynpokK HOPAOHAUIN fa-
paxacuHmn x,ucobra onuw no3mmM. Ypta Ocué Tynpoknapu kap6o-
HaTnapra 6ovnuru cababnu, acocaH, Kyycus ULWKOPWUIA peakums-
ra ara. LUYyHWHT yuyyH (hM3MONOIMK XnXaThaH HOPAOH YrUTnapHM
Kynnaw TYnpoK peakumACUHU HopAoHnawTupmangn. OpTukya
HOPAOH/MKKA KapLlin TYMPOKKa 0XakK, UWKOPUINNK Ky4unu Bynca,
TUNC CONNHAAMN.

TynpoK TacHUMW - TyNpOKNapHM MyaiisH 6enrmnap acocuaa
TaKCOHOMUK bupnuknapra 6ynuw. Xo3upru 3amoH reHeTuKk Tyn-
POK TaCHU(M TYNPOK XOCUA BYNNLLIW, PUBOXNAHWLIN, 3BONOLNA-
cv XapaéHnapy Ba XYCYCUATNAPUHU y3u[a akc 3TTupraH Tynpok
NPOPUANHUHT  Ty3UMWMra acocnaHraH. ACOCUMI  TacHM(naL
OUpANrK - TY'MPOK reHeTUK TUNUAMP. X0o3upru 3aMoH TacHUguaa
100 faH OPTMK TYNpOK TUNapu axparunrad 6ynu6, ynap, y3 Has-
6atmga, Tunyanap, TYpPKyMm, Typ Ba Xunnapra 6ynnHagm. Tynpok
Tawxucu, SbHU 06beKTUB Genrnnap cucTteMacu TaCHUPHWUHE 3HT
MYKUM KUCMWU 6ynn6, TYNPOKHW TaCHUMPHUHT 6apya TAKCOHOMUK
Japaxanapuja axpatuwra UMKOH 6epagu. TynpokKHW amanuii
ar'pap, vwnad umkapuw. MenuopaTtMs, YPMOHUYMIUK Ba 6OLLKa-
nap XuxatfaH rypyxnapra axpaTull Katta axamuatra ara. AroHa
Xankapo Tynpok tacHugpun nwnab ymknnmarad. A0, OHECKO
TOMOHMAaH (1968-74) ayHE TYNPOK .XapMTacuHW Ty3uLira, GUpuH-
4yn AYHE TYNPOK CUCTEMACUHUN ApaTuLLTra YPUHUO KYpUIAMn.
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Ypta OCUEHUHT cyropma Aex,K,0H4MIuK MWUHTakanapu Tyn-
poKfapy cyropunaguradH TYMNpoknap Tap3uja TacHudraHagw.
AHIM TYNPOK TacHM@uUAa cyropuil Tabcmpua Tynpok xapaéHna-
pu XapakTepUHWHT Tyb6aH y3rapraHavruHu xucobra onubé, ynap
anoxmpa Tynpok Tunu cuatmuga axparuarad. byHaa TYNPOKHUHT
:L)HaN XKoMnawnw X,01atu, Cyropuwl tTabcupuia ysrapraHivk ga-
paXkacu, aBTOMOPG /MK Ba rmapoMopdhInK WapouTnapm abTuoopra
ONUHaAW. 30Han Xonnawuw x,0natu cyropunagurad TYNPOKHUHT
Mab/lyM KeHrNK €ky 6anaHaNMK MUHTaKacura MaHCyonuruHu
Kypcatagun. LLUyHra kypa, ¥Ypta OCUEHMHI TEKUCUK KUCMU CYp
rYCAN KYHTUP, KYMAW Yyn, TaKMpau Ba Takup, WYHWHTOeK, rug-
pomopg wapouTga ynapra wyngow yTnoku, 60TKOKU-YTNOKN Ba
O60TKOKM TYNpOKNap TapkanraH 4Yyn 30Hacu cudartmpa Kapanagu.
BanaHANMK MUHTaKacu CUCTEMACUHUHT Ky KUCMW - TOTONAM Ba
TOr 3Tarv TeKUCANKNapmnaa o4 Tycnm TUMNUK Ba TYK TYCaum cyp Tyn-
poknap, gapé BoAuinapu xampa casnapfa aca cyp TYMNpOK MUWH-
TaKaCUHUHT TUAPOMOPY, YTIOKW, GOTKOKU-YTNOKN Ba OGOTKOKMU
TYNPOKIapun puBoX/aHraH. by 30Ha Ba MWHTakKanap LapouTtuja
PUBOXNaHTraH cyropunagurad Tynpoknap npogpuanga Tabumii 30-
Ha/l TYNPOKHUHT 6ab3n 6enry Ba XycycumaTnapu caknaHagu.

LLly acocpa cyropunagurad TynpokKnapHuUHT K3'ingarv Tunnapu
axpaTtunraH (1974):

1) 4yyn 30HACUMHUWHI YT/IOKN-BOKA, HOTKOKM-BOKA Ba TaKupun
BOXa,;

2) cyp TYNPOKNap MWUH rakaCUHUHI YT/I0OKK BO\a;

3) 60TKOKM BOKa, Cyp BOKa TynpokKnapu.

TynpokK YHYMZOPAUTU - TYNPOKHWUHT YCUMJIMKNAPHU CYB,
031K Moffanap Ba 6owikanap 6unaH TabMuHNALW XyCyCuATH. Tyn-
POK TOT XWHCNapugaH YHYMAopauru 6unaH gapk Kunagu. Y HyMm-
[0p TynpoknapAa MHCOHra acocuil 03MK-OBKaT Maxcy/noTnapuHu
6epyBUM KULLIOK XYXaNNK yCUMINKNapu yctupunagun. Ep gakar
YHYMAOP/NK XYyCYyCuATU Tydaihn KULWNOK XyXanurnga uwnab
yMKapuw BocuUTacura awnavraH. TynpoK YHYMAOP/AWIM Tymnpok
x.ocun KUYBYU OMUANEP: UKNUM, penbed, TYNPOK X,0C1N KUNYBUM
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YXMHCNap. Tabuwnii Ba MagaHuii ycuMamknap 6unaH y3suii 60rnuk.
aMMO YHYMAOPAMK gapaxacuja. ainHukca. epfaH oiganaHm xa-
pakTepu KatTa axa.mmuaTra ara. TYNnpoKyHY.MA0OPAUTnAa SHT MyXuUM
oMunnap KyiuparunapgaH nbopar: YCUMINK PUBOXIAHULIN YUYH
3apyp 03MK .Mogjanap Ba ynap TYPUHUHT eTapnum Mukgopga 6y-
ANWK; YCUMAUK Y31aWTUPUWN MYMKUH OynraH Ha.MHUHT MaB-
XYLNUTU; AXIWN TYNPOK aspaymacu; TYNPOKHUHT TpaHy1oOMeTpUK
TapKnobu, CTpPykKTypa Xonatu Ba TY3WIuLWIKM; 3axapau mogganap,
KMCOTa, ULWKOP, Ty3 Ba 60LKanap MUKLOPKW; TYNPOK peakumnacu
Ba 6owkKanap. by xycycuarnap WArMHANCKA T}NPOKHUHT MajaHWii-
NawraHanK Xonatu papaxacuHu 6enrunangn. YHYMLOPUKHUHT
6apya anemeHTnapu 6up-bupmn 6unaH yambapyac 60rnnk- by ane-
MeHTNnapAaH 6MpoOPTACMHUHT y3rapumn 6oLKanapura xaM Tabeup
Kypcatagu. Xap Xun YCUMAUKNAPHUHT TYNPOK YHYMAOPAUTUra
Tanabu T}'pnvya éynraHnurn cababnm Ba ycumank éuonormacura
60rnnkK xonga 6up Typ YCUMAUK YYYyH YHYMAOP XMcobnaHraH Tyn-
POK 6oWKa Typ YYYH YHYMAOp 6yamacinru MyMKUH.

YHYMAOpPAUK. acocaH, Tabuuii Ba camapanu Typnapra 6ynnHa-
an. Tabunii yHyMAOPAUK TYNpoKAarn 03K Mogaanap yMyMuii 3a-
Xupacu 6unaH xapaktepfiiaHagn; YHUHT LWaKANaHULWKU 3ca TYNpoK
X0CuN GynuL WapouTnapyu Ba OMUInapu xampja reHesmcura 6or-
nvk. Camapanu (CyHbUIA) YHYMAOPANKHWN UHCOH MexHaT (aonms-
TN BunaH, SbHU epra UWIoB 6epuLl, Cyropul, yrutnaw, WypuHu
IOBULL Kaby MaXMyWil arpoTexHUK Tagoupnap 6unaH 6owkapagu.
CyHBUIA 1yNn 6unaH KyMIMK, TOWNOK, 6O0TKOKINK Kabu YHYyMCu3
epnapga yHymgop Tynpoknap naingo Kuamw MyMKWUH. Tabuwuii
YHYMJO0p Tynpoknap 6ab3aH Kam camapara ara 6ynuwm MyMKUH
Ba, aKCMHYa, IOKOPY arpoTexHuKa TafbmpnapmHu Kynnaw HaTuxa-
cuaa YHyMcu3 Tynpokiapaa tokopy yHyMAOPNKKA 3pULLIALL MYM-
KMH. Tynpokaarn o3vkK moaaanap MMKAopu asoT, octhop, Kanuii,
KanbLuWii, MarHuii, oNTuW yrypT, Temup, 60p, MapraHew, Ba 60owka
MWUKPO3NeMEHTNAp, TYNPOK XOCU/ KUYBYM XUHCNAP Ba YHWUHT Ta-
rmgarn 8Tkusnknap (tarsaMuHun) Tapkubura xamga TynpoK Xocun
KUNYyBYM XapaéHnapra 60rnukK.
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Y CUMNNKNAPHUHT MUKPO3NEMEHTNAPHN Y3nawTupuwimra Tyn-
POK peakumscu KaTTa TabCup Kypcatagu. Tynpokgarn 03uK Mof-
nanap 3axupacu MuUHepan Ba OpraHuMK yrutnap conuw éunaH éow-
Kapub Typunagu. Tynpokfja cyBfa OCOH 3pyBYM Ty3fap, acocaH,
NaTpWid, WYHWHT4EK, MarHui, KanbUuii Ba 60LWKa KaTUOHNAPHUHT
OpTUKYa MUKAOpAa 6ynMacnnru YHyMAOPAUKHUHT MYyXUM LLapTu-
anp. Tynpokga Ty3nap MUKLOPUHUHT MebéphaH owmnb KeTuwm -
TYNPOKHWUHT WYPAaHWLWK, acoCaH. HOTYrpy CyropuaaH By)Xyara
Kenagmw, HaTvxaja YHyMAOP/IUK KeCKUH nacainé ketagu. Tynpok
KaTnamujaru 3apapiau Ty3napHu NyKOTULL YYYH LIyp epiap HBu-
nagn. LWypnaHWWHWHE ON4UHN ONINLW YYYH 3Ca TYNPOK XYCYCUATH
Ba TapKkubura kapab cyropuw TapTubu benrunadHaan. KNprokumn
XyAyanapaa, XymnagaH, cyropma gex,KoH4uank 3oHanapuga cyro-
PUW TYNPOK YHYMAOPAUTUHN Ty6AaH owwnpagn. TynpoK yHyMm-
JOPNUTMHUHT NacT 6YNnLLIK, KYNWHYa, NaToreH opraHu3maap Xvas-
XyAurura xam 60rnuk- Y napHu KMMEBUIR xawwapoTnapHu 6enywT
Kunmw, yHruymuanap cenuw Ba 60WKa arpoTeXHUK Tagbupnap,
anMalinab 3kull, TynpokKKa MUWIoB 6epuil épaamuaa MyK Kunuil
TYNPOKHUWHT camapany YHYMAOP/IMTMHWN KEeCKWUH owwmnpaan. Tynpok
YHYMOPAUTUHY CaKfal y4yH TYMNpPOKKa 3apo3usara Wyn Kynmai-
Aurad ycynnapga vwaos 6epunagun, fana ux,0Ta YpMOH30psapu
6apno KunuHagw, fapé Ba KaHaniap Kuproru mycrta.\kamnaHagwu
Ba XK

Tynpok xaputacu - myaisH Xyaya TYNpoK KaT1aMUHUHT Mab-
nyM MacwTabfa Kuupantupunrad tacsmpu. Tynpok .xaputacu oump
Heya xun 6ynagn. YMyMuid TYNpoK xaputacumpa TYnpoK TEHETUK
rYPyXNapuHWHI reorpavkK TapKanuwmy TtacBupfaHagn; Tynpok
Menunopayuacu xaputanapupa Kywumuya paBulla TYNPOKHWUHT
MefinopaTuB, AbHW PUAbTPIAL Ba 6OLIKA XyCyCUATNApU XaM Kyp-
catunagu; TYnpoK 3po3uscy xaputanapuga TYNPOKHUHT 3p03ua-
ra yuyparaHavk japaxacu, apo3us xasu 60p mMaigoHnap Ba X-K.
TacBupfiaHagun; TYNpoK arpokKUMECU Xaputanapy yCUM/IMK 03yKa
mMojjanapy xamfa MUKPO3NeMeHTNap MUKAOPUHU Ba YCUMI/IUK-
HUHT PUBOX/IAaHWLIKN Y4YyH 3apyp 60LIKa LIapouTiIapHU akc 3TTu-
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pagu. Tynpok xapuTtacu TYNPOKMapHWHT ep to3acuga tapkanuin
TMNNapu Ba Kenub Ynknil 6enrmnapura Kapab axpatunaraH 6owka
TAKCOHOMUK OUPNUKIAPHU, YNApPHUHT y3Ura XOC/nuMrn Ba TynpokK
Kocun 6ynuul wapouTtura 60rnnK x,0n4arm XycycuatnapuHm Kyp-
caTagm, WYHUHI4EK, acocuii arpap nwnab ynkapui xycycuatnapm
rpaHy/IOMeTpUK TapKnMou, WYypnaHraHauru, WypToo6anurn. aposn’s-
ra yuyparaHivk fapaxacu Ba 6owkanap xakufa MmabaymoT 6epag|l

Tynpok 3puTMacyu - TYNPOKHWHI CYKK Tapkubuin Kucm”;
YHAa MUHepan Ba opraHnk mogganap spuraH xonga éynagu. Tyn-
POK 3pUTMaCUHUHT TYNPOK HamiaHraHAWK gapaxacura kapab ka-
NUNNApP, rpaBUTaLUOH Ba NapAacMMOH LWakKanapy maexyg. Tynpok
apuTMacuy xyga ysrapysyaH 6ynu6, y yCUMAMKIap 03UKNaHULWKn-
[a Ba TYNPOK MOALaNapHUHI ainnaHuwnga, Tynpok Xocun 6ynui
XapaéHuaa, Qpu3nK-KUMEBWUIA, GUOKU.MEBUI peakUUANapHUHT 60-
puwnaa NWTUPOK 3Tagn. TYNpoK apuTMacuga yCuMamknap yyyH
3apyp 03MK mopfanap, aMMOHWIANKN Ty3nap, HUTpatnap, WYHUHT-
AeK, ochop, Kanumin, Kanbumil, marHuii Ba 60LLIKa 3neMeHTnap-
HWHT cyBfa apyBuu Ty3napu, rasnap (O”, CO,, N, N¥'3) Ba opraHuk
mogfanap maBxyg. Tynpok spuTmacuga Ty3napHUHT Kyn 6ynu-
WM YHUHT OCMOTUK OGOCUMMWHW OLWINPNG, YCUMIMKHUHI TYNpPOK-
[aH HaMm Ba 03MK MOAJanapHy WUMWULWWHA KUAWHNAWTMpagm Ba
(hM3M0NOrNK YaHKOKIMKKa cabab 6ynagn. TynpokK apuTMAacUHUHT
PeaKUMACK YHUHT 3HT MYyXUM XyCycuaTuaump. Arap TynpoK Myxu-
TW XKyJa HOPLOH €KW WUWKopinM 6ynca, 3KUHNAPHUHT yCULWMK Ba
pUBOXNaHULWIMTA Canbuii TabCuUp dTaaw.

Tynpok aposuacy (10T. erai7o - eMUPUINLL, HypaLl )-TYNpoK-
HWUHT 3HT YHYMJOP HOKOpW Katnamnapu Ba TYMPOK OCTU XXWUHCNa-
PUHWHT atMocepa &rvHnapy xamjga Cyropuwl cyBsnapu, Lwamosn
Ba OolUKanap TabCcupuaa eMupunnil >xapaéHu. KO3 6epuwl gapa-
Xacura Kypa, Tabumii Ba afgannawraH (emupaguraH) Typnapra
O6ynnHagn. Tabuumii TYNpoK apuTMcu HucbaTaH CEKUH Keuunb, Tyn-
pOK Tabuuin xocun Gynuu xapaéHupa KailTa TUKNaHMG Typagu.
XagannawraH TynpokK 3apuTMacu OfaMHWUHT XY>anuk ¢haonmatu
MaflaHWii  YCUMANKNAPHU YyCTUpuWAa epAaH HOTYrpu, YKyBCU3
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(horifanaHuwl, aposusara Kapwu yopa-tagéupnapra puos Kuimain
Op/lapHX y3nawTUpuLW, Cyropuil, 4yopsa MOAnapuHu 60KULW, yp-
MOH30pMapHN NYK KUMWLW, KYpUauW vwnapuHu onmé 6opuil Ba
boLlKanap HaTuxacuga 3 6epunb, TynpoK YHyMAOPUTUHW Ce3U-
napnu gapaxaja nacantupub robopagu.

Tynpok 3po3usicu, acocaH, penbe)u HOTEKUC mnacT-6anaHg,
)po3us 6asncu (Mabaym 6Up XKOMHUHT M Kucobuga AeHrus carx,u-
faH 6anaHAnMrn 6unaH CcyB Kenub KyinmnaguraH epHUHT AeHru3
caTknpaH GanaHanuru ypracuparu gapk) katra 6ynraH epnapga
6ownaHagn. Tynpok 3po3mnsacKM Xocun O6ynuu oMunnapura Kypa,
CyB, WamMos, caHoaT. abpasus, AiN0B, MeXaHUK TYNpPOK apo3usna-
pn Ba Typnapura 6ynnHagm.

CyB 3pO3MACUHUHT GOWNaHULWIN Ba KyYanuwn penbedu Tysu-
nmwn 6unaH 6ornnk 6ynub, ogataa, ep H3aCUHUHE HUWa6bauru
1-1,5° paH owraHuaa 03 6epa 6ownangn, cyropunaguraH epnap-
fa cyropu spo3suacu 103 6epaan. CyB 3po3usacy eMUpUInLL >Ka-
paéHuaa TYNPOK 3appayvanapMHuUHT 6ynaknapra 6ynnHNULL Ba KaiiTa
XOonnawmw ycynura Kypa, BN 3pO3MACK, XWUra Ba Xapna-
HULW 3po3usacura 6ynmHagn. KOBUAULI 3p03UNACK TYNPOKKA CUHTNG
yarypmaraH CyBHWHI OKUMWU TabCUpuAa BYXyfAra Kenmb, Tynpok
KaTnamUHWUHT HucbaTaH 6Mp Tekucga BUANG KeTuwmn 6unaH TaB-
cudnaHagun. XXunra aposuacy Xuara CyBUHUHT OKUMK Tabcupuaa
yHYa Yykyp 6ynmaraH ynaum-4ykypavkniap xocun éynuwm 6unat
t03 6epaamn Ba 6yHW ogaTaaru epra uiinos 6epuil 6unaH Gaptapad
3TULW MYMKWH. YKap/iaHuL 3p03nACK CyB 3PO3UACUHUHT 6Up Typu
6ynn6, CyB OKMMMWHWHI TOp Yy3aHAa TynnaHuG OKMLIKW, TYMPOK-
HUHT BEPTUKaN eMUPUIMLIM Ba HOBUNULLM HaTMXacuga BYXyAra
Kenagu. CyB TabCMpua epHUHT t03acuja ynkoHnap naigo 6yna-
An. Bup KaH4ya BaKTAaH CyHr 6y YnKoHnap eMupunmnb >apavknap
xocun bynagu.

Y36eKUCTOHHUHI CyropMa AexKOHYMIMK 30Hacmpa CyB 3po-
3UACK HaMIMK GunaH eTapan TabMUHAAHTaH AUANNK ErMH-COUYUH
mukaopu 350-400 MM JaH HOKOpKW Ba SpUM TabMUHAAHTaH (MMNNUK
ErmH-counH mukgopu 200-300 mm) nanMmUKop epnapga xamga Tu-
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MUK Ba TYK TYCAU Cyp TynpoknapAa, KUCMaH TOr on4u Ba TOr 3Ta-
rm kuanuknapuga (macanaH, TowkeHT, CamapkaHp, Kawkagapé
Ba CypxoHaapé Bmnositnapuaa; ymymuii MainaoHn 969,4 MUHr ra)
TapKanraH.

LLlamon aposuscn (getpnaumns) 2 xmn 6ynagn: Te3Nnrn yHya Kar-
Ta 6y/niMaraH LWaMONHUHI TYNPOK Maija 3appavanapuHu yumpuob
KeTuwmnaaH Kenub 4YMKyBYM OfAMIA Ba KaTTa Te3MKAArn Lamon
Ty(hainm ByXyAra KenyBuum Ty30HAW OypoH. LLlamon aposuscu
cyropunaguraH epnapra kKatTta 3uMéH eTkasagu. Mapkasuin ®apro-
Ha, Byxopo Boxacu, K,apwm uynu, K,opakasnorucToOHHUHI rapouii
30Hanapuga ymymunin maifoHm 1,8 mnH rektapra etagu. Lamon
aposusAcura, penveiaH KatbM Haszap, acocaH, 6up MyHanuwpga
acafiuraH Kyunu wamos, TYNPOKHUHT eHrWn MeXaHWUK TapKuou
Ba WYpPNaHraHAuMru, cyropunaguraH ep malifoHNapHUHT Tabuni
LWapouTra HOMYyBOMUK MUPUKIUTA XamAa YPMOH [apaxT3opnapu
MUHTaKaCMHUHT NYKAUTN KN KOHWKAPCW3 axBO/4a 3KaHIUTK ca-
6ab 6ynaam.

TynpoK 3pO3NACUHUHT, WYHUHI4eK, Uwnab ynkapuw Ba ofam
(haonuatn 6unaH 6ornuMk GynraH Kynuparn Typnapu xam ydpan-
AW caHoaT 3po3mAcK - (holigann KasuamanapHu Kasuuw, ainHukca,
OYMK yCynfaa, yin-xoin, nwnab ymkapmw 6MHoNapu Ba nyn Kypuil,
raz xamga HethTb KyByp/iapuHUW yTKasuL HaTmxacmaa cogup 6yna-
an; abpasus - gapé Ba 60LIKa CYB XaB3aflapyu KWProKMapuHWUHT
eMupunuin Tygainm xahganma ep, AiMnoB MaiaoHNapu Kucka-
paan Ba CyB XaB3aflapuHKW folika 6ocagn. Ainoenapga opTMK4Ya
yopBa 60KULW AKRN0B 3po3msacura cabab oynagn. MexaHuK 3po3ms
Xap 6vp 30Hara Xoc TYNPOKHWUHT KaiTa TUKNaHWULW UMKOHUATKN fa-
pakacuHu xucobra ofiMain Typu6, yTa orup TpakTopnapfaH KeHr
(hoinpanaHmw Hatwxacuia o3 6epagu. MexaHuK 3po3uns Tabcupu-
[a TYNpOoK CTPyKTypacu 6y3unagmn, YHUHr cyB-pU3nK Xycycuatna-
PU, WYHWUHIAEK. TYNPOK XOCWUA BYNUWMHUHT acoCUini oMmunnapu-
fJaH 6ynraH 6Monornk aonink émoHnawagun.

TYNPOKHUHT KUMEBUIN TapknMbu - Tynpokgarn MmuHepan, op-
raHWK, opraHuk-mMnHepan Ba 6ab3V KUMEBWI anemeHTnap. Tyn-
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POKHWHI MWHeEpan KuWCMK Oupnamyuu Ksapu, fana Lnatiapu,
amubonnap, NUPOKCUH, COAA Ba K.K. XaMAa UKKuiamum (MOHT-
MOPUW/IIOHUT, Kao/IMHUT, TUAPOCNI0LA Ba X.K. MUHepannapfaH
TaWwkKu TonraH. TYNPOKHUHI OpraHuK KUCMW rymycfaH nbopar.
Y ry.MuH, (hynbBO KMcnoTanap X.amga rymuH MogganapiaH Tapkuo
TonraH 6ynm6, anemeHTNap Tapkmbu gonmuin amac. Oy Tycnm cyp
TYNPOKAApPHUHT A ropusoHTUgarn rymyc mukgopu 1-1.5% Hu,
asot 0,08-0,14% Hu, TUNukK 6y3 Tynpoknapga aca 1,5-3,5 sa 0,1-
0,2% Hwn, Taknpga 0,3-0,8 Ba 0,03-0,06% Hu, cyp T>'cM KYHrup
Tynpokgapga 1% rava Ba 0,07% [aH KampOKHMW TalKui 3Tafu.
Tynpok apuTMacua opraHMk Ba MMHepan .Mofaanap Xxamaa ras-
nap 6op. OpuraH moAjanap WOH, MOJIEKYNAP Ba KONMOWA LUaK/-
napfa maexyg 6ynagn. 3putmaga MuHepan 6upukma aHMoHNapu
(Co”, Hco: HPO. H,PO; 30', cr PONM). katuoHnap (Ca,+, Mu,+, K'a+,
K+, H+), raznap (CO», O, Ba X-K.). opraHuk éupuk.manap (opraHuk
Kucnotanap, KaHg, a.MUHOKMCNOTanap, cnuptnap, pepmeHTnap,
oWwnoBYM mMogfanap Ba 6oLliKanap), opraHUK-MuHepas mogganap
(rymyc Kucnotanapu, nonveHonnap, KNYMK MONEKYNsp opraHuk
Kucnotanap Ba X.K.)HUHT Oynuwuy xapaktepnu. TYNPOKHUHE ras-
CUMOH Kucmm 78,1% K, 19-21% O» 0,1-1,0% CO, pgaH nbopar;
Kylwnmya cudatnga ammmuak, rneiinm sa 60TKOK Tynpokiapja aca
BOLOPOZA Cynb(unfi, MeTaH Ba BOLOPOS yupangu.
TYyNpoOKWYHOCAUK - TYNPOK Xakufarn ¢aH; yHUHT Tapkmbu,
xoccanapu, Kenné YmMKuwmn, TapakkMEtu, reorpaduk TapKaamiu,
YHYMAU (poifanaHnwl ycynnapu Ba YHYMIOPAUTUHW OLUMPULL
AynnapuHyn ypraHagu. TynpoKWYHOCAUK Tabumii-Tapuxuii aH-
napra maHcy6 6ynué, TynpokHu Ttabuart ma.\cynu, .Me.xHaT npej-
MeTu, uwnab ynmkapuw BocuTacu cudaTuga TafkKukK atagu. Tyn-
POKLIYHOC/IMK WK/IMMLLYHOC/NK, reoMopgonorus, netporpagus,
yCcUMAnKnap Guanonornsacyu kabu 6olika Tabuuii thaHnap 6unad
y3BUiA 60rnnK. KMWNoK xyxanuruga TYnpoK YHYMAOPAUTUHK
OWMpUL, caHoaT YrUTNapuHWU Kynnaw, epHUHr MenopaTuB XO-
NaTUHW AxXwWwunaw, TYnpoK, aposusacura Kapwm kKypaw Ba 60LKa
.MacananapHu xan Kunuwpa, anHuKca, Katra axammsaTtra ara.
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TynpokHu yprannw XVIII acp oxupnapupaH  6oLunaHaw.
XIX acp ypTanapuja TYNpoKHU reofiormk xocunia geb Kaposuwu
arporeoniormk yHanuw ByXyara kengu. XIX acp oxupnapuga
B. B. loky4yaeB Poccusaga TMPUK Ba yNMK TabmaTt XycycuaTnapu-
ra ara TabMnn-Tapuxuii XXMHC - TYNPOK TYrpucmparn TywyH4aHu
acocnaraH reHeTMK TYMPOKWYHOCAMKHU ApaTtan. TynpoKLyHoc-
NUKHWHT arpoOHOMUK WyHanuwm, TYynpokK 6unaH ycuMamK ypracu-
Jaru y3apo 60rinknvkK, TynpokK yHymaopnurudm M. A. Koctuues,
reorpamk MyHanuwn, TYNpPOK KeC*MAaCUHUHI TYNpoK Xocun Oy-
nnw kapaéHu 6unaH 60raMK Xonga conmwTmpma TaxanaMHu aca
K. O. F'nuHka, H. M. Cnbupues Ba 6Gowkanap PpUBOXIAHTUPAMN.
ATPOHOMUK, YPMOH Ba MENMOpPaTMUB TYNPOKLUYHOC/NK - TYMPOK-
LUYHOC/IMKHUHI aManunin coxanapuamp. XX acp 6ownapuga Tyn-
POKLWYHOC/IMKHUHI AAHTU - KUMEBMWI MyHaNUWun BY>XXyAra Kengu.
By MyHarwwHmn Tynpok konnoung kumécun acocuncu K. K. legpoiiy,
ApaTam.

20-nunnappa B. . BepHaAckuil Tynpok xocun 6ynuwunga Tu-
PUK OpraHu3maap axaMuaTUHW YpraHuo6, TynpoKWYHOCAUKAA
6uoreoknmé MyHanuwra acoc conaun. 30-rinunnapra Kenmé, Tynpok
(hU3MK KuUMECK, (DU3MKacK, MUHEpPanorusacu, Mmkpoobronoruscu
Kaby 6olwka éynumnap xam waknnaHam. TynpoKLWYHOCIUKHUHT
Wy AaBparn xampa KelnH4yanuk pmsoxnaHuwmnga H. A. Aumo,
H. A. I'epacumos, E. H. MiBaHoBa, B. A. KoBga, b. b. lNonnHOB,
1. V. Mpaconos, H. H. Po3os, W. B. TiopuH Ba 60LWKAHWUHT MLINa-
pu eTakynm axamuAaTra ara 6yngu.

TYNPOKLWYHOCANKHUHT ¥Y36eKUCTOHAA pUBOXIaHULWN TypKuUc-
TOH YHUBEPCUTETW KOLWMAA TYNPOKLWYHOCAWK Ba reoboTtaHuka
WHCTUTYTUHUHT TaWKUa aTUANLWK 6unaH y3eBnii 6ornnk. byHrauva
Ypta Ocné xyayam tynpoknapuHn A. Muagengop®d, A. H. Kpac-
HoB, H. Teix Tagkmk aTraH. . C. KoccoBuy paxbapnuruga Ep
Ty3uW Ba AeXKOHYMAMK 60l 6OLWKapMaCUHUHT KULIMOK XyXa-
MK KUMEcK nabopatopuacu TOMOHUAAH Mup3adyn Ba AHOUXOH
Taxpuba pananapyu TYNPOTMHWUHT KUMEBWIA Ba rpaHy/IOMETPUK
Tapknbnapu Tagkuk KUNMHAW. By TafKuKOTnap Hatmxacuga cyp
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Tynpoknapga ¢ocgop, KaaMMHWUHT KYMAUrn, rymyc, SbHU 4u-
PUHAWHWUHT 3Ca KaM 3KaHAWrn Ba kapboHatnapra TYWUHIaHanrm
aHuknaHgn. C. C. HeycTpyeB uwnapuja TUNUK Cyp TYnpoknap
TaBCU(/iaHraH Ba Wy TUngaru Tynpoknap TepMUHONOTUACUTa acoc
COJINHTaH.

TYNPOKIWYHOCANKHUHT TreorpafuKk. Ku,MEBuin Ba OMOreoKMmé
AyHanuwnapn CUHTE3N TYNPOKHUHT 4 Ta acocuii KucmnaphaH
nbopart 3KaHIUTUHW KypcaTun: KaTTUK, CYHOK, ra3CMUMOH Ba TUPWUK.
TYNPOKHUHT Oy TapknMbuii KMcMnapuga mMoaja Ba 3Heprus an.ma-
WMHYBX JOUMO Y3ap0o TabCup 3TUO, y3nyKcu3 Kedagn. Tynpokaa
TUPWUK OPraHU3MIapHUHT BYNnMLWN YHN 6UoCHepaHUHT TUPUK MaB-
XyZoTnapy Katopura KWputuw WMKOHWHW 6Gepan. Ly acocpa
TYNPOK YHYMAOPANTU, TaCHU(M Ba TalIXMUCU X,aKugarv TabiumoT
TaKO.MWUINALWTUPUIIAN.

Y36eKncToHaa TYnpoKWYHOCNMK pusoxuga M. b. baxoau-
pos, b. B. lopbyHoB, B. B. l'yccak, H. B. Kumbepr, M. A. Op-
nos, M. A. MNMankos, A. M. Pacynos, C. V. Pmxos, X. Maxcyaos,
M. Y. ¥.mapos, O. KomnnoB Ba 6GOWKanapHMHI XWUccacu KatTa.
Y36eKUCTOH TYNpOKLWYHOCNapu CyropMa AexXKOHUYUINK MUH-
Takasiapu y4yH arpokomniekc tagbéupnap cucrte.macu, SbHU epHu
YyKyp Xaihgaw, cyropuw, MUHepan Ba Maxaiinin yrutnappaH
YHYMAWU poifanaHuLl; wypnaHraH Ba G0TKOKNaHraH epriapHuHT
MenMopaTmB XofaTuHu Ty6aaH axwwmniaw vyopanapm Ba 6olikanap-
HU nwnaé uymkgunap. TYMNpPOKLWYHOCAUK Ba arpOKUME WMHCTUTY-
TUAa TaAKUKOT HaTmxanapy ymyMnawTupuagu, Kam ypraHuiarad
Ba XaAu ypraHunmaraH Koinnap Tynpoknapu 3p0o3noH-reorpaduk
XuxatfaH TagKUK aTunau. AHru MmabaymoTnap TynpokK TacHUu-
HW Ha3apuil TOMOHAaH KalTa Kypub YMKULI Ba YHUHT SIHIU Bapu-
aHTUHWU ApaTull W.MKOHWHMK 6epau.

TYNPOKIWYHOCANKHWUHT WIMWIA, Ha3apuii Ba amanunini macana-
napun Y3sb6ekuctoH Pecny6nvkacu Ep pecypcnapu gasnat Kymu-
TaCUHUHT TYMNPOKLIYHOCINK Ba arpokMMé WHCTUTYTU, KULUIOK
XY>XanuK 0N yK3'B OpTNapy Ba Y3MYHUHT TYNPOKLIYHOCIUK
Kathegpanapu Ba 60LwKa nnmnii Myaccacanapuga ypraHunagu. n-
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MWIA MWINap HaTuXanapu JaBpuin NAMUIA XYpHannap. WYHUHTAEK,
UAMUIA Tynnamnapga Hawp KuUavHagw.

3Konorns aHWHUHT acocnapu. Xo3mMpru 3aMOoH 3KON0rnsAcK
CUECUI, MKTUCOAMI, XYKYK, NCUXONOrnsa, nejarornka sa mabHa-
BMAT 6BuMnaH Yyambapyac anokaga 6ynmo, UHCOHHUHT TallKW MYXUT
6unaH y3apo anokacu Ba 6y 6opagar u MyamMOnapHuW MyTTacun yp-
raHm6 6opagu. Xamuatga pUBOXNAHULIHUHT UKTUCOAURA, VXKTK-
MOWIA, MabHaBWii WyHanuwnapu ycub 6opuwin xamga aH Ba Tex-
HUKa HOTYKNaPUHUHE alipum KypcaTKM4ynapyu Hatmxacuga WMHCOH
Ba TalKW MYyXWUT ypTacuparn canbumini okmbaTnapHu MUHUMYMTa
KENTUPULL Xakuga v onm6 6opuil xmcobnaHagu. JKoNorusa arta-
Macu BYryH acTa-CeKMH Xap GMp WMHCOH OHrura eTmé Gopmokaa,
y3n fAwab TypraH MyxXMT Xakuaa yhnawra Maxoyp Kunmokaa.
JKONOrMK Kapawnap KAWWAKK XamuaTu Ba TabuaT ypTtacupga
6roMapKasnii NPUHLMNNAPHM aManra OWMpPULLITa XMU3XMaT Kunagu.
Jkonorusa TabuatgaH paunoHan goiganaHuw Ba aTpod MyXUTHU
XUMOS KUIMLWHUHT Ha3apuii nokigesopn 6ynnb xucobnaHagw.

ByryHrn skonormsa (aHu MHCOH TabCUpWU Ba aTpPogh MyXUT yp-
Tacmgary mypakkaé mMyamMMonapHu ypraHaguraH gaHnap WnruH-
auengnp. By MyamMmonapHUHr fon3apbnury Ba Mypakkabnuru
HaTuXacuga KynrmHa Tabunin, TeXHUK Ba rymaHuTap ¢aHnap Ko-
NOrvAnawWwTUPUAAN, HaTuUXKada 3KONOruMs Tapmoknapra 6ynuHm6
6up KaTop WyHanuwnap 6apno 6ynam; reo3KoNorns, KMWNoK xy-
Xanurn 3KoNoruscu, MyxaHAUCAMK 3KONMOTMACK, KOCMUK 3KOJO-
rms, MaTeMaTWUK 3KOMOrus, Yin-oi akonoruscu Ba bouikanap.

DKONOTUAHHHT ypraHuw ycnybnapw.

JKonorusgaH ypraHUWHUHT 6ewTa ycnyou maBxya:

1) Ky3aTnb Ba €316 60pnw ycnyou. byHaa ypraHmnaguraH 06s-
eKT/ap Xakuga MablymoT aBBan TynnaHagu Ba KenH €3mb 6opu-
nagw;

2) TakKocnaw ycnybu. byHaa ypraHunagnraH o06beKTnapHUHT
yXwawmru Ba hapku Taxaun Kunub Kypunagw;

3) Tapuxuii ycny6 puMBOXNaHWLW [faBpaapuvHy ypraHuwra myn-
XaBAaHraH;
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4) Taxxpuba ycnybupa tabnatga oynaguraH xxapaéHnap mabaym
lwaponTa Taxpuba acocnga ypraHaau;

5) mogynnawTupuw ycnybuga tabmatgarn Mypakkab X,0cun-
JOpPNVK oaaui ycynnap Hucbatmpa ypraHm6 6opunaamw.

Xamuatga MHCOH OHrura 3KONOrMAHU CUHTAMPULW. ByryH
WHCOHUAT YUYH 3KOJIOTMAHWN, 3KOMOTUK OHI Ba TYLIYHYaHN KYyH-
JanuK XaéT Tap3ura CUHIAUPULLAAH Kypa 3apyp Macana nyk. 9Ko-
NOTUK OHTHM 3KOJIOTUK Tab/MM Ba Tapbus, MabayMoTnap opkanu
WHCOHNapAarn 9KOMOMMK Tab/iM.M OpKain KahTa Kypull, YHWUHT
KaéT Tap3nMHM Ba MabHaBUSATMHM y3rapTupuw 3apyp. X,03uprava
MHCOHMap OHIMAa 3KONOrMK KOHyHNapra 6yiicyHmacnuk, tabmatra
WYHYaKM Hasap 6unaH Kapaw TacaBBypnapu CUHrn6 ketraH. WH-
COHNApPHUHI TabmaTtra 6ynraH HoMuWcaHA MyHocabaTu HaTuXacu-
fa rnoban mcuw Ba MK MM y3rapuwu, dyynnanuw, Opon geHru-
3UHUHT Kypub 6opuwn Kabu myammonap Ty3atub 6ynmaniguraH
3KONOMMK NHKUPO3NIapHN KENTUPUG YMKapamn. SKOMOTUK TyLYHYa-
HWHT (DakaT MHCOH/ap TOMOHWUAAH, (hakaT yiapra Xoc LaK/inaHu-
WK aHTponoMapkas TylyH4a aeb aranagw.

AHTponomMapkas TyLyH4Ya XyCcycuaTnapu Kymnugarun xonatnap-
fa y3 TacAuruHm Tonagu:

- WMHCOH y4yH TabuaT 3HT KMMmaT6axo, ONMIA AaeraH TylyHYa
6ynn6 WwaknnaHuwmy Ba Tabuat MUHCOHHUHT LWaxcuini MyfiKn geé xm-
cobNnaHuULWN;

- QYHE TylWyHYacu nepapxuk Tap3fa nupamuga xonuga Kypwu-
HULWKN €KW 3HT HOKOpUAa WMHCOH Typaau, YHAAH Kyiuaa Hapcanap
(MHCOH TOMOHMAAH WMHCOHMAP Y4YyH), fiHaja Kyhuga TabuaTHUHT
TypnAn o06bekTnapu;

- WHCOHHMHT 6apya Tanabnapy KOHAUPUANLIN,

- Tabuat 6unaH y3apo 60rAnK, MHCOH Ba MHCOHUAT YUyH TYrpu
eymMMIapHn TONULW ycTuaa uw onnb 60pmunmMoKaa;

- ep t03ajarv ofamnap ypracufa axJ0Kuii KOHYH Ba Komganap
(hakat ofamnap y4dyH, ynap tabuat 6unaH 6ornaHuwga MyTiako
axaMuaT Kacb aTmainaum;
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- TabMaTHUHI KeWWHI PUBOX/AHMLIN XapaéH cudatuia ta-
CaBBYp KWIMHWG, y3 PUBOXNAHULIW XapaéHuga MHCOHra byicy-
HULWKX NO3UM.

Acnnaa, puMBOXMaHMLI KakKuaa TacaBBypnap y3rapué 6o0p-
MOKAa. WHCOH Ba Tabuart axnuT 6YTYHAWK, ynapHu 6up-bupuaaH
axpaTtnoé 6ynmaign, WYHWHI Y4YH UHCOH Ba TabuaTHu 6up-oupu-
ra Kapwm Kywuw HoOTyrpu Ba 6emakcag xucobnaHagaun. bup Hapca-
HW YHYTMAac/uK N03MM, MHCOH TabuaTcu3 slai onManaun, tabuat
aca MHCOHCK3 MaBXyfn 6yna onagu. VIHCOH TabuaTt KOHYHNapuHu
y3rapTupuLl 8k MyKOTULW UMKOHUTa 3ra amac, TabuaT KOHyHnapu
WHCOH OYMpyrn ékn Xox;Umncus xam pusoxxnaHasepagun. WHCOH
Xe4y KayoH Tabumat yctmgaH Xykmgop 6yna onmangm. MHCOH Tabu-
atra xoc 6ynu6, yHMHIr nunga awanan. VIHCOH Tabmat KOHYyHnapu-
ra 6upop ysrapTull Kuputa onmaingm, 6anku YHUHr 6YTYyH Kyuw,
(haonuaTK, ywa KoHyHnapgaH Tyrpu goinganaHuwgmp.

JKONOTUK TabJIUM - Makcagin NyHanTUpPUAraH pexa acocuga
TU3UMAN 3KONOTUK BUANM, MaJaHMAT, Maiaka Ba YKYBHWU PUBOX-
naHuwWw >xapaéHuga ypraHu6 6Gopuw. Xo3umpru KyHAa 9KOMOrUK
Tab/IUM TUIUMU Y3NYKCU3, TYNaHraH, paHnapapo bupnawraH xa-
pakTepin MyTaxaccucnnkgaH kenmb 4nkmb waknnaHagu. AXonu-
ra 3KONOrMK Tab/nm 6epyBUM MapKasnap TallKua KUIMHMokza, oy
Xolija ogaunii axonun 3KONOrus coxacmga y3 6unmMmnapuHn KeHrai-
TMpn6 Ba yyto'prawTupunb onagunap.

JKONOrMK Tapbms - LWaxXCHUHI TabuaTHU Myxodasza KUAULL
6opacugarn 6UANMUHN KydyanTmpuil. VIHCOH TabuaTHN XUMOS K-
NULW Ba 3KONOTMK YKyBNapHW factnab maktabga, onmii yKyB HOpT-
napuaa onagn. VHCOHNApPHWMHI éwnapu ynrairaHn capu aTpod
MYXUT Xakugarn TacaBBypiapu KeHrasfum, tabuatra 6owikaya Ky3
6unaH Hasap conagu Ba CeKMH-acTa TabwaTHU CEBUO, YHM XMMOSA
KUNNLWHN y3 6ypun feb bunagn. SKOMOTUK TapOUAHUHT XO3MPru
KyHAa acocuii Basuacu KyinmparmnapgaH mbopart:

- bapua xaétuii xapaéHnap yta Myxum, kummatbaxo Ba 6eTak-
pop, MHCOH 6Gapya TUPUK TabuaT yuyH xaBobrap;
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- Tabuat abaguii Ba Tyramac, WYHUHT YYyH X,aM Y WHCOHAaH
Kyunu. NHcoH Tabuat 6unaH y3apo anokaga 6ynub, AOMMO YHra
mMocnawmiLy Ba, 103uM Bynca, yHra épgam 6epulin kepak, Tabuat-
ra Kapwy 6ynvwn MHCOHHWHT y3ura EMOHINK KenTupaau;

- buoctepa kaH4Ya xuUnMa-xun o6ynca, y wyH4a b6apkapop 6y-
nagm;

- MHCOH aTpody MyX,uTra ynyab 6ynmainamraH gapaxaga sapap
eTKa3MoKAa;

- Tabmat MHCOHUATHUHT y3unra 6epaéTraH 3apapura Kaplm Kar-
Ta Ky4y 6unaH 3ap6a 6epmin MyMKUH;

- @HTPONOMOrMK 3apap aKomapkasga 01mé 6opunaétraH TyLWyH-
yanap 6unaH anMallnLLmn Kepak;

- MHCOHNap y3 AyHEKapallnapun Ba Xy/iK-aTBOP/apuHmM y3rapTu-
PULLIY Kepak. Ynap Kyn UCTeb.MOM KUIMLW HaTuXacuia xam, eTuil-
MOBYM/INK HaTMXKacKUa xa.M TabuaTtra 3apap eTkasagunap, YyHKu y
éKn Oy xonaa Xxam 3KONOrMK XXaBo6rapaunk cycasau.

TabuatHy Myxodasa Kunuw 6yinnya TabnvM Ba TapouUsHU Ky-
yanTUpuLW. UAMUA nwnap onmé 6opuwl abTM6OPra NONNK- KelmnH-
rm navtnapga 6monorus pakynbteTnapma 3Ko0rnK MyB0o3aHaTHM
TUKNaLl Ba YHWU caknall, aTMocepaHn caHoaT Ba KULWIOK XY>Kanunk
YMKUHAMNapuaaH To3anal, TyrnpoK Ba CyBHM T03a caknall, ypMoH
Ba ANN0BNapAaH yHyMau oijanaHunil Ba ynapHu Kaita Tuknawra
ypraHuw 6yiivya naMuin nwnap onm6 6opunmokga. Cornom xaér
Apatuw (hakaT My raxacCucnapHWHr amac, 6apya WHCOHMAPHUHT
Oypum BynuLn Kepak. IKOMOMUK Tab/iUM Ba Tapbus 6up TonToHNa-
Ma aMac, 6anku yMymuin Tabanmaa Xam y3 akCUHuU TONULLK 3apyp.
LLlaknnaHaéTraH MHCOH 3KONOTUK GUAMMHKM aBBan y3 yinuga, Ke-
MMH MaKTab, KONMeX Ba MHCTUTYTAA ONULLIN Kepak.

JKONOIMMK MafaHUATHUHT LWaKNNaHULWKM 3KONOTMK OHI Ba Ty-
WYHYAHWHT WwaknnaHmwun 6ynné, atpod Myxmt 6unaH yambapyac
6ornuk 6ynmwnanp. SKOMOrMK MafaHUATHUHT acoCuii roscU WH-
COH Ba Tabuat ypracmgarn 60rnanknaMK matepuan TOMOHAaH 3Mac,
6anKn mMabHaBWI XunxatgaH 6ynuwin kepak. TabuaTra 3apap 6ep-
Mac/nunK Ba rno6an ynnaw xap 6up MHCOHHWUHT Bypyun Gynuwn no-
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3um. Epga abaguii X,a8T 60puLLIM YUYYH MHCOHUAT y3W AaingmraH
epHM JOUMO acpawliy Ba 3KONOTMK MafaHUATHU PUBOXIAHTUPULLN
3apyp.

JKonoruk Tapbmsa - tabmatill myxodasza kunuiw 6opacmaa 6um-
NMMHW Ky4YyaTupuw Ba TabuaTHU XMUMOA KUAUWAUP. SKOMOTUK
Tabium agactnab maktabaa, CyHrpa ofvid Ba ypTa-maxcyc Tabaum
Myaccacanapuga nynra Kynunagu, tanabanapra mytaxacCUCMK
Xamja MyHanuwnapura kKapab mabiymotnap 6epunagu.

X03uprun opraHM3mMaapHUHT OHTOreHe3n XyfAa Y30K 3BOMOLMS
XapaéHuga waknnaHraH Ba YHUHT TapuXuii puBoXnaHuwu guno-
reHes fgennnagn. SKONOTUAHUHT AXAUTAUTA YYYH KaikBOH, YCUM-
NIMK Ba MUKPOOPraH1M3m/ap Xocun 6ynuiin, aBoNoLUiaCUHN Kaita
ypraHuw 3apyp. byHu ypraHaguraH aH ounoreHeTuka feb arta-
nagu Bay mopgonorus, aMmopuonorns, naneoHTonorus aHnapu
Mab/lymOoT/iapura acocaH LUaK/iaHraH.

leH, XyXaipa, ab30. opraHu3M, nonynsuus, 6MOLEHO3 epaa
XaéT nango OyNUWMHUHT acoCcuid TawkunoTumnapuamp. buononu-
mepnapaaH buocgeparava 6ynraH 6apya TMPMK opraHn3maap aHuK
6up TU3nmra 6yncyHuW acocmupa WwaknnaHradH. byHga 61Motmsnm
04AnIA fapaxajaH Mypakkab fapaxarada puBoXnaHub Gopagu.

BMONOrMK TUSUMHUHT TaWwKun Oynuw papaxacu uepapxmk
Tabuunin Tusnmga 6opagm €KUM KMYMK TU3MMYanap Katta TUSUMHWU
TalKWUA  Kunagu.

TUPUK MaTEPUAHUHT CTPYKTYpanu TawKUANawTUpuInWmM mMo-
NeKynap, XyxanpaBuin, TyKuma. ab3o, OpraHusMm, nonynaums Ba
buoctepa gapaxacuaa 6opaan. IKONOrns 6MONOTrMK TallKuWana-
WYBHUHI fapakanapuHu OAAWIA OpraHusMaH 3KOTM3UMraya Ba
6uochepaHn TYyNUK ypraHagu.

Monekynsap fapaxafa mMofja anMallnuHyBW Ba UPCUIA Mably-
MOTNapHU Tawuw >xapaéHu 6Gepaaw.

Xy>Kaipa - MycTakun fwawra mocnawraH TUPUK OpraHu3m-
HWUHT 3/1IeMeHTap CTPYKTypacuamp.

Tyuunuw - y3uga 6up Xun Xyxaipa Ba xyxalripanapapo moaaa-
NapHUHT y3ap0o MYBOMUKIUTUAMP.
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Ab30 (opraH) Kyn Xxyxanpanum OpraHU3MHUHI 6Mp Kucmmu Oy-
nmb, anoxmaa BasudaHu baxapagwu.

OpraHnsm 6y TUPUK XKOH, TallKW MYXUT 6MNaH y3apo 60rnmkK
o6uonornk Typ 6ynub, AxXnuT TMaumpgaH mbopart, 6up-6bupura yx-
Wwaw, aMMo anoxupannmk Xycycuatura ara, Typ numga Kynamuiu
UMKOHUSATK 6op.

Monynauunsa - BakT Ba MakoHAa MabiyM GMp TYPHUHT anoxuga
y3-y3ufaH Kynanuw mysoduknurura antunagu. Monynsuymaga-
M yMyMWUIA y3rapuiunap TypT Hapcara 60rauk 6ynaau: TYruauL,
HOOyA OynuL, KNpMG KeNWUL Ba YMKUO KeTuw (Murpauus).

BroLeHO03 KM 3KOTU3M - Mab/lyMm 6Mp aHUK Xyayaaa ycmb pu-
BOX/1aHYBYMN TYPAN MUKPOOPraHM3Map, yCUMINKNap Ba XanBOH-
NapHUHT 6Up-6upura MyBOPUKINTHA.

Buocdepa - epHUHT TUPUK MaTepusaaaH noopart Koouru.

TabuaTtaa 6apya TUPUK OopraHM3Map >kamoara 6upnawine, y
ékn Oy fapaxagarvn LOMMUANNK XOC 6ynraH TYpKyM XOCWUA Kuna-
an. TYpKYM Tapknou mabayM abnoTukK OXMUANAPHUHT KYLLUUAWLLN,
WYHWHT4EK, YHUHT Tapknbura Knpysun, axTuéxnapu oyinya yx-
waw 6ynraH Typau OpraHU3MAapHUHT y3apo OOrNUKAUIK, 03WK,
XUMOS, TYPKYMNAPUHUHT 6Gapya TYpNapuHWUHT Kynakuwmn 6unax
TabMWUHNaHaan. TUPUK OpraHM3MIapHUHI y3apo Tabcupiawmim
HaTuXXacmpja 3KOJIOrnK TU3MM BYXYyAra Kenagu. Y TUPUK opra-
HWU3MNap Ba yIapPHUHT Awlal MyXUTUAAH Tal KW TONraH saroHa Ta-
6unin MaXxXmyagaH noopart. AKOTU3MMHUHT 6apya TapKMbUin Kncmm
(KOMMOHEHTK) y3apo Tabcupnawagnm Ba 6up-bupnapura Tabcup
Kypcartagu.

Epparn 6apya TMpPWUK opraHusMaap O4YMK TU3uUM 06ynub, veT-
faH KN TalkKapuiaH KenaguraH mogganap Ba aHeprusara 60rivmk
oynagn. Knmésuin mopfanap TaHa Ty3uauWKn yuyH 3apyp 6ynca,
3Heprua xaéTuii >xapaéHNapHWHI 6opuwn y4yH Kepak. MeTtabo-
Nn3M faBpuia Mypakkab mogaanap napyanaHull peakunsacu HaTu-
Xacmpa ogaunii mogaara annaHagn, 6yHga sHeprusHUHT axpannb
4yMKMWKUra Katabonmsm Ba o4AMIA MogaanapfaH CMHTe3 HaTuxka-
cupa mypakkab mogganap xocun 6ynuwm aHabonmsm geinnagu.
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JKOTU3MM 6MoTa Ba 6uoLeHoO3aaH noopat 6ynnb. YHUHT opra-
HUK KUCMU 6uoueHo3napgaH TUPUK OpraHn3MNapHUHE Typrapw,
aHOpPraHMK KucMy 6moTa TYpPNapUHUHE Allawl XOWMHM TallKun
Kunagu. Y3 Hasbatupga, Kynunank akotusumnap éupnawmé, 6uoc-
(hepaHun x.ocun Kunagu. SKOTU3MM atamacy (haHra UHrInM3 3Koaor
onumn A. Tencnm (1935) TomoHugaH kuputungu. B. H. Cykaues
6r/oreor/eHo3 aTaMacuMHWU haHra KApUTAW.

Acnnga, 3KOTM3MM KOMMOHEHTNapy Ba ynapjarun masXy[ Xa-
paéHnap KyinmgarnnapgaH noopat: 6M0N0rnK 6UpPNNK, aHepPruna Ke-
NUWK Ba MoAjanap anmallvHULWN.

3KoTmanmnap TpouK (03MKNaHuW) Ty3uauwm Gyinya Kymm-
Jaru noroHanapra 6ynuHagu: o3vkiaHaguraH aHeprus maHb6avra
Kapab opraHu3mnap goToTpodnapra 6ynumHagu, (oTocuMHTE3aa
KyElw aHepruscugaH onganaHagu. XemoTtpognap KUMEBUIA MOA-
Janap OoKcuanaHuwuaaH Hocwun 6ynraH aHeprusagaH 63vknaHagm.

Takpopnalu y4yii casonnap

1 SKONOrMAHUHL ypraHuw ycnyonapn \akmia Mab/iymoT 6epuHr?

2. DKONOMMK MafaHUATHUHT LUAKNaHULLIW, 3KOOTMK OHT Ba TYLUYH-
ya feraHf HUMaHu TyLlyHacus?

3. DKOJOTMIK XapakaT, TabCuMpiaHuL, YCULL, PUBOXIAHWLL, PUTM/IN-
MUK, KyNainui Ba MPCUANMK TyLLYHYanapy Xakuaa HuManapHu 6vunacus?

4. BMONOTMK TUSUMHUHT TalKUNaHWLL Aapaxacy HUManapaaH nbo-
paT?

5. BroLEHO3 BKM 3KOTU3M XaKuaa Mab/lymoT 6epuHr?
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TABVAT BA BUOCOPEPA. TABMATHUHI OOAMIA TABCUPA

dauaT Tabumii Hapcanap,nTa rysangmp.
BOJIbTEP

Peska:

1 TabunaT-6mocepa-ogam TU3MMU X,aKfa.

2. TabvaTHWUHT ofaMra TabCeupm.

3. Tabwmart Ba aTpodh MyX,UT MyX,0(0a3achHN YpraHuLl.
4. Xo3mpru 3amoH haHJ"apy puBoXN. *

Mas3ynuur nuwicaan: Tabmat 6uoctepacHUHT Ty3uauwy \akuga
Mab/lyMOT GepuLL.

Mas3ynuur sBasuanapu:

- TabumaTHUHT Grocdepacy X,aknaa TyLLyHYa;

~ TabuaTHWHT aTpod My.yodasacura TabCupmn X,akuga Mab/ymoT Ge-
pULL;

- TabuaTHUWHT thaHnap 6unaH y3apo 60rNMMKANTUHK acocnalll;

- XO3UPru 3aMOH (DaHNaPUHUHI PUBOX/IaHWLL XOnaT/iapuHu ypra-
HULL.

Taany unbopa Ba aTamanap: 3BoawOUMA, yTa Tabuwii, Kpear/va-
Tr3M, YIMKMOAAa, y3-y3ujam TYrTuLW, cTauuoHap, XonaT Hasapus-"
CW, MaHCnepmusi, KUMEBWIA, GMOKMME 3BosrOUMACK, BUOKUME, buoctepa,
ep 6uocepacwn, caiiépa, onTuman, Bo]eanap Kyun, KMMEBUA 3NEMEHT
3BOMOLMACK, BOLOPOA, .MeTaH, aMMuaK, aTmocdepa, KUCIOPOA, yrie-
KUCMOPOA/N ras. asoT, TUPUNTUPYBYM aTMocdepa, oucuiiap, HyKYeuH
KucnoTavap, 6MoTuK, 6UOTUK Ba DK TUMOWIA, BUPYCONOTMS, 3KOMOTUS,
naneoHTOoNOrMNsA, aM6PMONOrns, OpraHusM, ab3onap cucrTemacu, usmno-
norusl, 3SMOPUMOMHUHT PUBO.XK:MaHTUM Ba Y;K

EpHUHT Ba Epfia XaéTHUHT Naingo Oynuwmn xakmaa Typam gukp-
nap 60p Ba ynap yH4YanuK Xakmkatra SskuH amac. XaéTHUHT naifgo
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Oynuwun Hasapusacuga Kyniugarunap acra ofiMHagn: Xaét Mab/iym
BaKTAa yTa Tabumii MaBXyAoT TOMOHWAAH ApaTuaraH (Kpeauwo-
HMUM); XaéT 6Up Heya MapTa YIMK mMopafafaH nango oéynraH (ys-
y3ngaH Tyrunuu); xaéT xap Aoum MaBxXyjg (cTayuoHap Xonat Ha-
3apusien); GU3HUHT caliépammusra xaéT TalwkapuiaH KenTupuirau
(naHcnepmus); xaéT KUMEBUIA Ba (PU3MKaBUIA KOHYHnapra Oyicy-
HaguraH xapaéHnap HaTukacuaa naigo 6ynraH (6UOKMME 3BONHO-
uunscu).

BMoOKUME puBOXNaHULWLIKN Hasapusacura myBognK Ep 6muocdepa-
CU MaTepPUSHUHT Y30K PUBOX/IaHWLWIW XapaéHuga naingo 6ynraH sa
WwaknnaHraH. Epfa XaéTHUHI 6ownaHnWwmn caiépaHuHT onTuman
ornpnuru 6unaH 60rnuk.

LLUyHMHraeK, 1OKOpK XapopaT Ba 3axapnu XaBo Tydannm \aét-
JaH Maxpym 6ynraH KaHpanaup ¢ha3oBuii BoKeanap Kyyu 6unad
Ep nainpgo 6ynraH ge6 TaxmuH Kunagunap, AsBano, COBUraH epaa
3HT O4AWMIA TUPUK MaBXYLOT nango 6ynuwun Ba y KUMEBWIA 3ne-
MeHT/Nap 3BoMoLMACK 6unaH Tyrawm MyMKuH. Bogopog, meTaH,
aMMumak Ba cyB 6yrufaH nbéopar 6ynraH xasiokaTam atmocgepa Ha-
TMXacuaa >xapaéH oownaHgn.

EpHUHI OMpMHYM nailgo 6ynuwmn yyyH xapaktepnu OynraH
KWUCIOPOJ Ba YrNeKUcnopoaau ras Ba asoTgaH TUPUNTUPYBYN aT-
mMocepa naingo 6ynam xamga y okcunnap, HyKIemH kucnotanap
Ba &r Kabu Mypakkab Gupukmanap apatunuwura éppam 6epau.
YMyMaH, 3BOMOLUA XapaéHWHU yd BOoCKuUra 6ynun MyMKWUH:
OMOTMKKaya, BUOTUK Ba MXXTUMOWNA.

MaTepusHUHT BMOTMKKa4ya OynraH 3BOMKOLMACK KyiAmaarun
6ockmunapgaH mbopart: wAAy3nap onamugarn BOAOPOALaH Orvp
3N1eMEHTNIAPHUHT XOCWU BYNuWn; TYpAu KUMEBMUIA 3neMeHTnap-
HWHT 014y301ap opacugarn MyxuT 6unaH 60MMTUANLWLN Ba ONAY3-
NapHUHT nopTnawmn; TYpau 3Heprus maHb6anapu Tabcupu ocTmaa
OAANIA OPraHMK GUpuUKmManap Xocun bynuil; Typam oaanin opraHuk
OupvkKmManapgaH TawKua TonraH cavépanapHUHT LWaKANaHuLWK;
MapKasuii épyrank HypnaHuwmy 6unad nango 6ynraH caiépa tosa-
cugarn mogganap abmoTuK anNaHULWNHWUHT XOCU BYNNLWIN; KUME-
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BUMA peakumsanap Hatmxkacugarun opraHuk Gupukmanapgarv Hyp
3HEpPrusacyk akKymynaumacu.

Kyiungarnnap 61MoTuK 3Bonouus 60cKMYnapu xucobnaHagu:
KyHasauraH TUPUK MaBXygoTnap naifo 6ynuwm 6unaH 6uoTuk
anaHnw KOMMOHEHTNapUHUHT Mypakkabnawmiwmn; xaétuii gao-
NUATHUHT nogacu cuatnga aToMaapHUHT GUOreH MUTpaumacu;
Kyn Xy)kalipanu opraHusmnap naigo éynuwm; mopgohnsnonornk
XapaéH.

VDXTUMOMIA 3BONIOLMALA UHCOH XaMUATU LWaKNNaHULIW Ba pu-
BOXNaHMLWKW 6ynnb ytanm. OfamnapHUHT MexHaT (paonmaTtn 6uoc-
thepa agontouuacu omunu 6ynau. AGMOTUK, BUOTUK Ba UXKTUMO-
WA Gupnukaarn 6uocgepa AHrM xonat - Hoocdepara ytau. Epaa
LaKnaHraH KUMEBMIN CMHTE3 ynbTpabuHagLla Ba UCCUKNK HYp-
NaHULWK, KyELW, YaKMOK, BY/JIKOH WCCUKIUIA Ba pafuvoakTUBINK
Kabu Tabuunii sHeprus MaH6anapura 60rnuk. buonornap yuyH \aét
MOXMATM YMYMUI Tap3ga mabiym Bysca Xa.M. Xy.M60K 6ynn6 kon-
MOKAa. BUpuHUM TMPMK opraHn3Mnap oKeaHga naigo 6ynraH geo
xucobnamgunap. 1923 nunga A. . OnapuH EpHWMHI gactnabku
aTMmocepacu \osmprugar 6ynmaraH feraH (GUKpPHU aiTraH. Y op-
raHuK Mojajanap okeaHfa >Xyfa OLAUA OGMpuKManapfaH apanraH
[e6 TaxMUH KunraH.

A. OnapuH ¢ukpura Kypa, 6y peakumsnapHUHI CUHTE3N YUYyH
3HEprus, sXTUMO/, KeUpoK Naingo 6ynraH 030H KaTNaMUHWUHT yK-
TN YYYH UHTEHCMB KyEll pagunaumnsicu Epra spkuH TywraH ai-
HaH OKeaHfa acTa-CeKWH opraHukK GupukKmanap TynsaHraH Ba xaért
nango 6ynuun yuyH «gactnabkm 6ynboH» xocun éynrad. A. Ona-
PUH HOTUPUKAPHUHT TUPUKKA alllaHuLwmnaa OKCUnnap Myxum pon
yiHaraH fe6 Ta.uMmnH kunraH. OKcun Monekynanapyu mMosekyna Ba
CyB OunaH rugpodun Komnnekcnap apatuwra koaup. LyHpaai
KOMMAEKCNApPHUHT BUp-6Mpn GunaH KyWWAULWIKN - KOHLUEepBaLus
[eb atanafuraH >apaéH cyBfaH KO/IOUANAPHU axpaTuwira oimb
Kenagw.

A. . OnapnH KOHLepBaHT TOMYMNap maccacuja MycTaxkam
LApPOMT YUYYH TaH/0Bra 60puw nos3um ae6 Tax.MUH KuniraH. TaH-
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naw agcopéusicm KobunnaTuaaH acta-CeKMH TypryH mogganap an-
MallyBKM KarTa X,0cun 6ynaun. TapMoKKa TyWuwaarn ToMuniapHu
TaHnaw >apaéHuga y3 Ty3UanLWKN XycycuaTnapu caknaHagu, SbHu
Y31 Mwnaé unmkapul XycycusaTtura ara oynagu.

A. . OnapuH runoTesacu ynnkaaH TUPUKKA cakpaluiap KaH-
Jai YyTraHWHW TYWYyHTMpManaun. bupok A. . OnapuH runoTesa-
cura acocaH x,aét bupgaHura nailgo 6ynraH amac, 3BONOLMA XKa-
paéHufa WakNaHraH geraH xynoca Kenmb yvkagu.

KeTma-keT, TapTM6amMm Ba YyMYyMWIA acTa-CEKMH PUBOXIaHULL
aponiouuaamp. TUpWUK opraHu3Mnap 3BOOLMACKM copfa opra-
HM3MMNAPHWUHT BaKT YTULIM 6unaH Mypakkab opraHusmnapra Kapab
PUBOX/TAHULLW 3BOTIOLMAHN 6enrunangn. BUpnHYN mapta 3Bost0-
UMa runoTesacu papaHr oMMy Slamapk TOMOHWAAH anTunraH. Y
HOTUPUK TabumatgaH LOMMO coffa opraHusmaap nango 6ynaaw,
ynap atpod Myx,UT TabCupufa fHa Xam Mypakkabra aninaHuu-
ra kogup fe6 xmucobnangn. XansoHnapgarn ab30napHUHI aon
MalKN ynapHM MyKammannawTtumpuwra onmé kenagu. Jlamapkka
Kypa, MHAMBMAYaNn PUBOXNaHWUWAA XYCYCUSATNApPHW 3rannawl as-
noaninnKka onné Kenaaw.

Namapk 3BOMIOLMOH runoTesacn acocmpja WKKuTa n3ox 6op:
opraHuM3mMnap Kucmiapu MallKu Ba 3arajfaHraH Xycycuatnap-
ra BOPUCUANWK, SbHW, Slamapkka Kypa, XXupagaHuHr OyliHu Ba
OBKNAPUHUHI Y3YHUTU YHUHT aXA041apy Y30K My AaT/IN MaLL KK
HaTvxKacuanp.

KelnHrn TagKukoTnap aranfaHraH Xycycuatiap UPKWA :amac
Ba aBnojjaH-aBnoAra yTmangu geraH KapawHu naifo Kungw.
MacnaH. XXWUCMOHWIA MawK 6unaH WyrynnaHuw YHWUHT aBioAu-
HW amac, 6anknm MyCKynnap XaXMWHUHI owuwunra onné Kenagu.
LLlyHra kapamai, JTamapk Ha3apusaCcu XXMHCUIA Kynanuwgarv npKuii
XycycuaTnapra BOPUCINK KAMLWHKN TaH O/INLW YYYH TapUXMUin n30x
oynawn. Yapnb3 OapeuH Ba Anbpen Yonnec Tabuuin TaHnaw hynm
3BOMOLMACKU TOACUHU adiTAHNAp. [apBUH Ha3apUSCMHUHI acocuil
Konganapu TUPUK OpPraHU3MNapHUHT y3rapuwm, tabuuii TaHnaw
Ba Allall y4yyH KypawgjaH mbopart.
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[apBuH Hasapuscura myBouk. 6apya Hapca o/LWmnin XyCcycusT-
nap ysrapuwugaH 6ownaHagu, nHaMeuayan (sikka) ysrapuw aca
3BONOLMOH XapaéH acocuaup. AapsuH: «OpraHusmnap tanabna-
Py Ba yNapHU KOHAUPYBYM BOCUTANaPHUHT YEKNAHTaHAUIM opacu-
farn Kapama-kKapwuavknap fwaw yyyH KypawHu mykappap Ku-
nagu», - geign. AHrn Typnap Xocun 6ynuwn yuyyH nyku Typnap
pako6aTn MyX,MM ax,aMusTra ara. Tabunin TaHnaw aTtpod MyXuT-
HUHT TYypau LwapouTnapura mocnawuvw 6unaH auddepeHuman
KynavwHu éungupagn. bup xonatnapga sHr Kyununap, 6owika
Xonatnapfa sHr Maifanapu. YumHum xonatfa .MocnawysyaHniap,
TYPTUHYM XOonaTfha aca HKopu Ty3unraHnap Awangun. Y. JapeuH
Ha3apUSACUHUHI acocuii Kompaanapyu 1859 mnga «X,aéT yuyyH Ky-
pawja Makbyn 30TnapHuU cakniaw Ba Tabuuii TaHnaw nynu 6unad
TYPNapHUHI Naingo oynuwmn» ae6 HoMNaHraH Kutobuga Hawp Ku-
NUHAN.

1871 wnnpa fapBuH «OfaMHUHT Nango OynuMwwmM Ba XXUHCHM
TaHMaW» UWUHU 3bA0H KUAAN. JapBUHHUHT 6y MWLIMAA XalBOHOT
onamuaH MHCOHHWUHT Kennb YmKuL MacanapuHun Xan KAAULWAaru
3BOMIOLMA Ha3apuaCcyh aHUKNaWTUPUAraH 3au. YHUHT 3BONOLMSA
Hasapuscy onumnap 3aMOHaBWiA UAMWUIA MablymoTnapuga uwnab
YNKMNAW Ba KEHFaWTUpuUnau. AMHaH y3naa Kynantmpuiw Xycycu-
ATNapy ANTMHAUCUHN HaMOEH KWIYBYM TYpP 3BONOLMOH GUPMMK
XxucobnaHagn. YMymuii aBnogniapyu MaeXyLaUrn TaxMuH Kuau-
HyBYM TN 6Up Typra 6upnawagn. AKMH Typnap MMpUK onnanapra,
ounanap aca oTpsagnapra (xanBoHnap yyyH) Ba xunnapra (ycum-
NVKnap yyyH 6upnawagun). KapuHgow ounanap ékn xunnap éup
CUH® ab30CK, CUH(NAP 3Ca IHT UMPUK BUPANK - TUNLAH TaLIKWI
Tonagn. Onumnap Ep KO6GMIMHM y4 acocuii reonioruk gaBpra dyna-
Annap: naneoson («KaguMru xaét»), Me3030i («ypTa XaéT»), Kai-
HO30M («SHIU XaéT»).

BMpUHUM TUPUK MaBXy[oTnap - TaxmuHaH 3,5 mMapg inn asean
naingo 6ynraH 6aktepusinap Ba 6up Xyxanpanu cyB YCUMIMKNAPW.
CyHr amubuna Ba 6anmknap rypyxu (naneosoin ypracu), cyapa-
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NyBYN XKOHMBOPNAp (Me3030MHUHI eTakuu rypyxu). cyT 3MU3YB-
yunap (kKaliHo30#aa) naiigo Gynrax.

MwunnnoH unya asBan 3BOMKOLMOH iyn 6unaH Homo ereclus
- 0faMCUMOHNap TypuaaH cyT aMu3yBuunap nango 6ynraH aeb
benrnnaHraH.

WyHaad kunmb, 6UpMHYM opa.m narigo Oynuwun yuyyH 4 mnpg
AnngaH Kynpok BakT Kepak 6ynau. AWALHUHT acocuii 6upauru
Ky>kalipanapfaH, 3HT 044nii TMPMK opraHn3Maap oup XyxaripaaaH,
MypaKkKabu 3ca MUHI Ba MUINMOHMA6 .YyXailpatapfaH Ty3uarad.

AMMO ynapHUHIr 6apyacu y4dyH Kynanuil, XapakaT Kuauu,
TalKW OMWINAPHU XUC KWW, YCUL Ba Y3 3XTUEXSApU Y4yH
HEPrns 0NN XYCYCUATNAPU XOCAMP.

AwalwHy mapoMuga ywnab TypuLl y4yH aHeprua nwnab yuka-
puW Ba UCTEBMON KUAWULW 6MnaH opraHmM3m KoowunmaTu opacuja
MyBO3aHaT 6ynuwmn Kepak. Xap KaHfal xonaTga xaM TUPUK opra-
HU3MAa CUHTE3 YYYH (ep-MeHTNapHUHI MyBO3aHaTnawraH TUsMMu
Ba MOJIeKynanapHu napyanawl TU3UMWU MaBXy[d. by WMKKU TU3NUM-
HUHT AUTMHAMCK OpraHuM3Mpa moffanap anaMawlyBWHU TabMMWH-
nangu.

TWpUK opraHuMsamnap KaH4yanuk Kyn Ba Typ/iu-T>'MaHAurun-
ra Kapamai, ynapHuUHr éapuyacu 6up Xun mMonekynsp Ty3uUauLamn
6noknap: okcunnap, yrneesognap, €rnap Ba ErnapHUHI HYK/IenH
KucnotanapufaH mbopat. HyknemH kKucnotanap oTa-OHajaH aB-
noAra ytaguraH Mpcuii ax6opoTNapHUHI TalwyBYUCU XMcobnaHa-
an. Okemnnap Ty3unuw ¢GyHKUUACMHK amanra owupagu, byHaaH
TawkKapu, OPraHU3MHUHT TUPUKAUTUHU TabMUHNARAUTaH KynruHa
KUMEBMIA peakuusnapha Katanus3atop ponvHu Gaxapagu. Yrne-
BOZNap Ba érnap -- 6apya TUPUK MaBXyAoT YYYH Ty3unuw 6/10K-
napu Ba aHeprma maH6an. Kumésnin apontoumsagarn acocuii Bokea
HYKNEeUH KWUCNoTanapHU XOCUN KUAUW OYyNAW. YYHKWU YNapHUHT
MONeKynanapu ys-y3suHu uwnab ymkapuwira Kogup 3au.

Wpcnin 6enrunap (aiHUKCa, HYKNEWHAApP PON)HW y3aTULL Me-
XaHU3MU MabNyM fapaXkafa Aespan AKUH BakKT numnga aHuk 6yngu.
KynruHa xyxalipanap vmumga acocuii LiaknnaHTUpyBYM SApOCH
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MaBXyj. YHAa Mpcuii MabnymoT >XolnawraH 6ynnb, Xxpomoco-
manapga fgesokcIfmboHyknennun kucnota (OAHK) KypuHuwmpa
6ynaan. Xyxanpagarn okcunnap Xyxavipa Ba ropmoHnapaa 6yna-
AUTaH peakumsnapga KkatanusaTop BasugacuHm baxapuno, Xyxxai-
pafjaH uukKapuaraHuga KypuHuwmn ysraprad 6ynagu. Okcunnap-
HUHT y3rapuwin Ba YNapHUHI TPaHNOPTMPOBKacK .MeMbpaHanun
CTPYKTYpa - TO/b/DKM KOMMJEKCH EpA3Xmuia amanra owmpunagu.
OHK monekynanapmHUHT UKKU XWUN XyCycuaTn 6op, by XycycuaT-
nap acocufa xaétuii xxapaéHnapga 60w ponHN MXPO 3Tafu, AbHU
MablyMOTHU cak/iaw XyCyCUATWU Ba Y3UHWUHI aHWK HYCXacuHu
Wwaknnautupa onvwn. AHK Tysunuwmnga xyxanpa oKCunnapuHu
CUHTE3 KUIVLWHUHT MaxcyC Koau ésunraH. Mpcuatgarn KognaH-
raH OKCU/ITapHUHT 6uocnHTe3 MabnymoT AHKHUHT eTapnmn y3yH
HapBOHUra aragup. byHAa OKCW/IHU CUHTE3 KWAULW [LacTypUHU
PHK (OHKra yxwatl KuMEBMin maxcynoT) b6axapagu.

leHeTUKa AHIM puBOX/aHaétraH (haH 6ynnb6, amMo aenoffaH
aBnofjra yTyBuM XyCyCUATNAPHUHT UMKOHUATY aHya unrapu 6axo-
NnaHraH. FeHeTUKaHWHI acoCYMUCU HYXaTHUHT 6ab3n 6up Xycycu-
ATNAPUHN YpraHuw opkKanum mMaingoHra oMb YMKKaH aBCTPUANUK
PYXOHWIA Ba TagKukoTum . MeHgenb xucobnanagun. Mpcwuii enrn-
nap anoxuja reHnap opkanv aHuknaHman, 6ankv ynapHUHr KOM-
O6uHauusnapu opkanu ytagn. HuagepnaHansanmk 6otaHuk e dpus:
«Y CUMNNKNAPHUHT PUBOXNAHULIN JaBpuAa KaHLalgup BakT opa-
nmruga 6owkanapura HucbaTaH KeCcKuMH (hapknaHyBuu Typnapu
b6ynagu», - pne6 antagn. e ®pus yHn myTauma ge6 Homnao,
y3ulyBYaH Ba y3rapyBuaH 3BOMIOLMNA faBpua MYTALUAHUHT SHIU
KOHUenuuacuHu apatan. XXymnagaH, PeHTraH HypraHuwmn éku
6ab3 KUMEBWI MaxcynoTiap .YpOMOCOMAaNaPHUHT y3rapuiunra
0/Mb Kenagu Ba MyTauuaHu Gepagu.

Xo3upru faspfa reHeTUK ONuMaap aHbaHaBUil [apBUHU3M
6vnaH MyTauus Hasapusacu ypracuia KeckuH yerapa 6ynmacpa,
6anku ynap 6up-6MpUHN TYNAUPULLN MYMKWH [eraH Xynocara
Kenmokganap. TaHnaw npUHUANU MaBXyg OynraHiiMruHu 3bTu-
6opra 0116, SIHIM FOSAHWM HeojapBMHU3M Ae6 HoMMaMoKaanap.
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LWyHpali Kunnmb, MONEKYNap Aapaxkagarn reHeTuka 3aMoHaBUi
0aPBUHU3M YUYYH MyCcTaxkaMm noingesop 6yHER kungn. XX acpHUHT
70-innnapuga AHKAaH reHMm axpatuil xampga Kepakiu TeHHW
KynanTupuiw TeXHMKACMHW SipaTWULll HaTuxXacuja reH MyxaHguc-
NUTU BYXY[Lra Kengun.

TWpuK opraHm3amra 60owwka Typaarv reHeTUK Mab/lyMOTHM XKOWA-
nawTtmpuw Ba Oy Mab/llyMOTNapHU yuwoby opraHuMsmpa Kysiaw
YCYNNapuHN TaToUK KUAWUL OUOTEXHONOTUSHUHT UCTUKOONMIN
AyHanuwmamnp. FeHeTKa MyxaHAUCAUT MeToANapu 6unaH NHCy-
NINH Ba UHTeP(epPOH onuLLra apuwmnnan. byryHrn KkyHga Haakar
anoxupa reH, 6anky 6yTyH Xyxaripa 6M0TeEXHONOTUAHUHT 06bEKTH
bynmokga. Xyxanpa MyxaHAUCAUIN caHoat nynn bunaH mMabiaym
XYCYCUATAN XyXapanapHu sipaTul UMKOHUHK 6epmokaa. AMMO,
Wy 6mnaH 6upra, CyHbuiA spaTUAraH opraHu3Mm epgarv TUPUK MaB-
XYAOT YUyH aTnb b6ynmanguraH okubatnapHuU Kentmpuob uvmka-
puw xasthu xam 60p.

MpcuaT Ba XyxKailpa MyxXaHAUCAUTU MHCOHMATIa haHaa 6ynno
yTaguraH 6apya Hapcanap y4yH »KamoaT Ha3opaTtu 3apypaTu cuda-
Tuaa 3bTUO0pP Kapataw.

TUPUK MATEPUAHWUHT ONWHIaH WAMWUIA 3BOMOLMOH Mab-
nymoTtnap moxuaTtu Epga 3 mnpa nvwnnapgaH 6yéH gaBom aTa-
éTraHnHu acocnab 6epau. lManeoHTONOr onMMAap ofiraH mMabny-
MOT/ap epfa flwaianraH TUPUK OpraHusMaap swaw >kapaéHuia
y3rapuo TypuwmHn Kypcatan. MacanaH, oga.\lUWHI naigo 6ynuil
3BOMIIOLMACMAAH XO3Mpraya y30K JaBp yTraH, Xo3upru ofam y3su-
HUHT facTtnabku yTmuwgownapmuiad ¢gapk kunagu. Apxeonor-
nap acocnawura Kypa, ogamra yTuw Aaspuparn yTMuL oL iap
Ba MaliMyHra yxuwaw YTMULAOWAAPHUHT Xamia ynné O6uTrad
XxanBoHnapHuHr AHK Taxnunm xamu epga sillaraH TUPUK opra-
HU3MMAPHWUHT FEHETUK XnxathaH 6up-oupura yxwawnuru, ynap-
HUHT YMyMUIA 6Up aBnogdaH Kenmb UYMKKaHAUTUMHW KypcaTagu.

Epgarn TMpuK matepus 3pKUH, Y3MHK y3u GolKapaguraH Tu-
v 6ynmob, OKCUN Ba HYKNEMH KucnoTanap éku 6uononumepnap-
JaH Tawkun tonraH. Hotupuk xucmnapgaH gapk™u 6enru sa xoc-
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canapuHUHT MYBOPUKANTN BunaH axpannbd Typagu Ba yNapHUHT
acocuin benrunapu:

1) Xy)Kanpanu TawKuiawysum,;

2) Moaja anMallnHyBMAa OKCUA Ba HYKNIEUH KUCOTanapHUHT
acocuii eTakyum ypHu 6unaH, y3-y3ugaH eHrnanawmno, aSHrm MyxuT-
[a 6apKapopnMKHU caknab Typaau.

Tupuk opraHm3mnapga, ofgatra Kypa, xapakaT, TabCupaaHuL,
YCULL, PUBOXNAHMLL, PUTMAUANK, Kynakul Ba MPCUANNK Benru-
napu HamoéH 6ynagu, WYHWUHILEK, ynap Talwku MyxuTra mocna-
waan. byHpaH Tawkapu, ynap y3 KUMEBUIA TapKMONapunHW caknao,
MoAja anMalluHyB XapaéHuUHW Te3nawTupagn. TUPUK MaTepus-
nap KUMEBUI aneMeHTNap: yrnepos, KAUcnopos, a3oT Ba BOLAOPOS-
faH nbopat 6ynagn. LUyHn aiTuw Kepakku, HOTUPUK TabuaTaa
XaMm ywoéy aneMeHTNap MaBXy[, aMMO YIapHUHT MUKA0pK 60LiKa
Hucbatga 6ynaau.

Tawkun Myxut 6unaH ysapo 60rnuknuMk, 6up TomoHaaH, bap-
Yya TUPUK MaTepua AXIUT BMp TU3UM cudatmga KypuHULWN ymy-
MWIA KOHYHNapra 6yncyHaan, UKKMHYN TOMOHAAH, XamMmma 61ono-
MK TU3UM y3ura xoc anoxupa 6ynub, anemeHtnap 6unaH ysapo
6ornaHraH Gynaamw.

Mogaa anmaliMHyBM €K MeTabonunam xapaéHuaa TUPUK opra-
HU3MMapaa KynruHa KMMEBWIA peakumsanap 6opuim Hatmkacuia
opraHu3amra 3apyp mogganap vwnab Ymkunagm Ba ynap aHeprus
6unaH TabMWHNaHagn. bopaguraH acocuii peakuusanapgaH 6upu
(hoTOCUHTE3 6YNNG KyELl Epyrnnrn aBasura aHopraHuk Mmogaanap-
[aH opraHuk mopganap xocun 6ynagum. ®oTocuHTe3 bunaH 6up
KaTopZa opraHuMK 6UPUKManapHUHI CUHTE3N XapaéHW aHOpPraHuK
monganap opkanu 6opagn. ONTUHTYTYpT, BOLOPOS, CEPOBOAOPOL,
TemMup, aMMuaKk, HUTpaT Ba GOLIKA aHOPraHWK MoAfanapHUHI OK-
CMANaHNULIN KMMEBUIA 3Heprmsa opkanu 6opaau. by >xapaéHra xe-
MOCMHTEe3 aeb aTanagu.

Xap 6up TUPUK OpPraHU3MHWUHI MNaingo OynraHugaH ynuwura
KaZap BaKT [aBo.Mua Xap Xun Te3nukga Metabonnk >xapaéHnap
Kedaau Ba Oy >kapaéH OHTOreHe3 aeiinnagn. OHTOreHes ysuja
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MOP(ONOrnK, GU3MONOTMK Ba GMO XUIMA-XUMANK SHIUAAHULLIHN
MabayM [4aBOMWUWAMMKAA TUPUK OPraHU3MHUMHT OYTYH X.aéTu MO-
6aliHnga myBOoMKNaWITUPNG 6Gopaaw.

TakpopnaLl y4yH casonnap

1 TabuaTHUHI Buocdepacn Xakuaa HAManapH1M 6munacus?

2. BUpMHYN TMPUK MaBXyA0TNap TaXMUHAH KayoH Mainao oynraH?

3. MatepusiHUHI 6MOTUKKaYa bynra sBooLMACKA KaHa 60CcKuunap-
AaH néopar?

4. MeTabonnK XapaéHniap HUManap Ba yHra HuMma ae6 atanagm?
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SOZBOSHI

0 ‘zbekiston Respublikasi Vazirlar Mahkamasining 2010-yildagi
respublikani ijtimoiy-igtisodiy rivojlantirish yakunlari va 2011-yil
igtisodiy dasturining eng muhim ustuvor vazifalariga bag‘ishlan-
gan majlisida 0 ‘zbekiston Respublikasi Prezidenti Islom Karimov
«Barcha reja va dasturlarimiz Vatanimiz taraqqiyotini yuksaltirish,
xalqimiz farovonligini oshirishga xizmat giladi» nomli ma’ruzasida
yurtimizdagi yuksalish va rivojlanish jarayoni oliy ta'lim tizimini
yanada takomillashtirishni taqozo etayotganligini ta'kidladi. 2011-
yil 20-mayda e’lon gilingan O'zbekiston Respublikasi Prezidenti-
ning «Oliy ta’lim muassasalarining moddiy-texnika bazasini
mustahkamlash va yugori malakali mutaxassislar tayyorlash sifa-
tini tubdan yaxshilash chora-tadbirlari to‘g ‘risida»gi Qarori ushbu
magsadga yo'naltirilgan. Mazkur garorda oliy ta’lim muassasala-
rining moddiy-texnika bazasini mustahkamlash va modernizatsi-
yalash, ularni zamonaviy o‘quv va ilmiy-laboratoriya jihozlari bi-
lan ta’minlash, yuqori malakali kadrlar tayyorlash yo'nalishlari va.
mutaxassisliklarini magbullashtirish, ta’lim jarayonini sifat jihat-
dan yangi bosgichga ko‘tarish, ilg‘or pedagogik va axborot-kom-
munikatsiya texnologiyalari va o‘qitishning yangi shakllarini joriy
etish asosida igtisodiyot soha va tarmogqlarida talab gilinadigan oliy
ma’lumotga ega mutaxassislarni tayyorlash sifatini tubdan yax-
shilash bo‘yicha muhim vazifalar belgilangan.

O'zbekiston Respublikasining ta’lim sohasidagi istigbolli yu-
tuglari va islohotlari Kadrlar tayyorlash milliy dasturining gabul
gilinishi hamda hayotga izchil tatbiq etilishidan asosiy maqgsadlar-
ga intilishi: barkamol avlodni komil inson darajasida tarbiyalash,
sifatli bilim berish hamdajamiyatda 0‘z o‘rnini topishiga keng im-
koniyatlar yaratilishi bilan asoslanadi.
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Talabalarda malaka va ko'nikmalarni shakllantirishda ta’lim
tizimida eskilik sargitlaridan voz kechish va yangilari bilan almash-
tirish, chuqur bilim, tinimsiz kiizatuvchanlikni rivojlantirish uchun
ta’lim tizimini zamonaviy texnologiyalar asosida tashkil etish va
shu orgali yoshlarda mustaqil fikrlash hamda ijodiy qobiliyatlarini
rivojlantirishga e’tiborni kuchaytirilishi magsadga muvofig.

Mamlakatimiz taraqqiyotida xalgning boy ma’naviy salohiyati
va umuminsoniy gadriyatlarga hamda hozirgi zamon madaniya-
tiga, iqtisodiyotiga, ilmi. texnikasi va texnologiyasining so‘nggi
yutuglariga asoslangan mukammal ta’lim tizimini barpo etishning
ahamiyati juda Kkatta.

Yurtimizdagi oliy ta’lim muassasalari moddiy-texnika bazasi,
axborot resurslari va kadrlar salohiyatini mustahkamlash, jahon
axborot-kommunikatsiya tarmog‘i bilan bog‘lash, ta’lim-tarbiya
jarayonida yangi axborot va pedagogik texnologiyalarni joriy etish,
zamonaviy o‘quv adabiyotlarini yaratish, o*‘quv mashg'ulotlari ja-
rayoniga tatbiq etish tayyorlanadigan kadrlar hamda ta’lim sifatini
oshirish debochasi hisoblanadi. Bu borada ta’limning boshgaruv
organlari. ta’lim muassasalarining oddiy xodimidan rahbarlari-
gacha, talaba-o‘quvchi va keng jamoatchilikdan talabchanlik va
mas’uliyat talab etiladi.

Mintaqgaviy iqtisodiyotning rivojlantirilishida kadrlarga boigan
ehtiyojini o‘rganish natijalari va buyurtmachi korxonalarning tak-
liflaridan kelib chiqib, keyingi yillarda kimyoviy texnologiya, kas-
biy ta’lim (kichik biznes va tadbirkorlik, transport vositalarini ish-
latish va ta’mirlash), ozig-ovqat texnologiyasi, fermer xofaligini
boshqarish va yuritish, g'aznachilik, konchilik ishi, geologiya-qidi-
ruv ishlarining texnikasi va texnologiyasi, neft va gaz konlarini ish-
ga tushirish va ulardan foydalanish, neft va gaz konlari geologiya-
si hamda razvedkasi, texnologik jarayonlar va ishlab chigarishni
avtomatlashtirish, gidrotexnika inshootlari va nasos stansiyalaridan
foydalanish, servis texnikasi va texnologiyasi (xizmat ko‘rsatish
sohalari bo‘yicha) kabi ta’lim yo‘nalishlari bo‘yicha mutaxassislar-
ni tayyorlash hamda pedagog kadrlarni gayta tayyorlash va ular-
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ning malakasini oshirish (ayniqgsa, o ‘ri;amaxsus, kasb-hunar ta’limi
tizimi uchun), iqtidorii talabalarni izlash va ular bilan ishlash, xori-
jiy tillarni 0 ‘rganishni chuqurlashtirish, axborot resurs, innovatsion
texnologiyalarning keng tatbiq etilishini ta’minlash, aslida, oliy
ta’lim sohasi sifatini oshirishdagi kamtarona o‘zgarishlardir.
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TABIATSHUNOSLIKNING PAYDO BO’LISHI.
ASOSIY VAZIFALARI VA YO'NALISHLARI

Insonning ijlimoiy mohiyali asosini uning
bunyodkorlik gobiliyati, gobiliyat asosini
esa, hilimlar tashkil giladi.

. KARIMOV

Reja:
1. Tabiiy fanlarning zamonaviy konsepsiyasi fani haqida.
2. Tabiatshunoslikning ilmiy asoslari.

3. Fanning natural filosofiya sifatida rivojlanishi.

Mavzuning magsadi: haqiqiy ilmiy dunyoqgarashni fundamental
goniinlar asosida tushuntirib, uning ihniy metodlari hagida ma’lumot
berish.

Mavzuning vazifalari:

- fan haqidagi dastlabki tushunchalarni yoritish;

- fanning mohiyatini fundamental gonunlar asosida tushuntirib berish;

- fanning boshqa fanlar bilan alogalarini o ‘rganish;

- fanining ilmiy asoslarini o ‘rganish va h.k.

Tayanch jhora va atamalar:jonli vajonsiz tabiat, fundamental gonun-
lar, inikro, makro, megaolam, astronomiya, ekologiya, tabiatfanlaridagi
asosiy ta limotlar, modellar, gipotezalar, empirik umumlashtirishlar, ta-
moyillar, elUnizm. tabiiy va ijtimoiy ilmlar, riyoziyot, integratsiya va h.k.

Tabiiy fanlarning zamonaviy konsepsiyasi kursi talabalarda
haqiqiy ilmiy dunyogarashni shakllantiradi, jonli vajonsiz tabiatni
tushuntirishda, fundamental gonunlar asosida mikro, makroolam-
danto megaolamgacha mulohazalar yuritiladi. Bu kurs, avvalambor,
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bir necha fanlar sohasida: fizika, bioiogiya, kimyo, astronomiya,
ekologiya va boshga tabiiy fanlardagi asosiy ta’limotlar, ma'lumot-
lar, konsepsiyalar hagida talabalarga tushuncha beradi. Shuning bi-
lan birga, keyingi yillardagi dolzarb masalalar hamda yagona mod-
diy dunyo hagidagi tabiiy-ilmiy paradigmalarni ko'rsatib beradi.
Tabiatda ro‘y berayotgan hozirgi zamon fizikasidagi o ‘zgarishlarni
chuqurroqg va soddaroq, maksimal darajada zarur bo‘lgan mate-
matik ifodalarini yoritib bersa, ikkinchi tomondan, hozirgi davrda
fundamental fanlarining asosiy yo'nalishlari rivojlanib borayotgan-
ligini ifodalab beradi.

Tabiatshunoslik - insoniyat ma’naviy madaniyatining eng
muhim va ajralmas gismidir. Uning hozirgi zamon asosiy ilmiy
goidalari, dunyogarash va metodologik xulosalari hagida bilimga
ega boiish har ganday sohada umummadaniy tayyorgarlikka ega
boMgan mutaxassislarni tayyorlashning zaruriy ehtiyoji sanala-
di. Bilimning turli sohalarini tashkil etuvchi tabiatshunoslik, tex-
nikaviy, ijtimoiy va gumanitar fanlar bir-biri bilan uzviy bog‘liq
holdagina tabiat, jamiyat va inson to'g‘risida yaxlit bilim berishi
mumkin. Falsafa ham maxsus bilimga suyanmasdan turib, xususan,
tabiatshunoslikka asoslanmay bu vazifani bajara olmasligi tayin.
Binobarin, falsafiy dunyoqarash o‘zida tabiat to‘g‘risidagi fan yu-
tuglari va uning muhim prinsipial goidalarini olamning tabiiy-il-
miy manzarasi asosida oydinlashadi. llmiy bilish taraqqiyotining
gonuniy va zaruriy yo‘nalishi fanlar differensiyasida ham, integrat-
siyasida ham namoyon bo‘ladi.

Tabiatshunoslikda ilmiy tadgiqot natijalari nazariya, gonunlar,
modellar, gipotezalar, empirik umumlashtirishlar va tamoyillar
(prinsiplar) vositasida ifodalanadi. Ana shu ilmiy tadgiqot yakun-
larining barcha majmuasi tabiatshunoslik konsepsiyasi deb yuri-
tiladi.

Tabiiy fanlarning zamonaviy konsepsiya kursini o'gitishda ta-
labalar o‘zlarining dunyoqgarashini tabiiy fanlarni o‘rganish bilan
mustahkamlash va kelajakda o'z ixtisosliklarini chuqur egallashda
va muhim masalalami yechishda go'llashlari kerak. Tabiat ilmining

199



zamonaviy konsepsiyasi fani - olam evolutsiyasi va uning tabiiy.
igtisodiy, sotsial va boshga gumanitar fanlar ta’sirida sivilizatsion
dunyoga munosabatlari va haqigiy tabiat qonunlarini bilishga ga-
ratilgan kursdir. Bu fanning vazifasi talabalarga, ya’ni yosh av-
lodga yangi ma’lumotlar berish, ma’naviy va material imtiyozlar
yaratish, jamiyatni rivojlantirish, yagona umuminsoniy madaniyat

yaratishga xizmat qilishdir.

Shu o‘rinda konsepsiya atama-
sining mazmuni bilan tanishib
o'tish o'rinlidir. Ma’lumki, ilmiy
tadgiqgotlarning natijalari - bular
nazariyalar, gonunlar, modellar,
gipotezalar, empirik umumlashma-
lar hisoblanadi. Bu tushunchalar-
ning barchasini konsepsiya so0'zi
ostida birlashtirish mumkin.

Tabiatshunoslik deganda olamni
uni ganday bo‘lsa, shunday o‘rga-
nish, uning tabiiy holatini insonga
bog‘lamagan holda tadqgiq etadigan
bilim sohasi nazarda tutiladi. Ho-
zirgi zamon tabiatshunosligiga XX
asrda yuzaga kelgan konsepsiyalar
tegishlidir. Fan tez sur’atlar bilan
rivojlanmoqgda, ilmiy kashfiyotlar
bizning ko‘z oldimizda yangilanib,
takomillashib, shu bilan birga, mu-
kammallashib bormoqda.

PHILOSOPHIC

NATURALIS

PRINCIPIA

MATHEMATICA

Autorcjy NtmONPI.b.CIJi Cfi/I. Sof.Maibrfiw *

Pu)Hrorc LvHG». & SoSnifii Rnpf« Jotiip.

IMPRIMATUR

I- rasm. Natural filosofiya
mateniatik tuzilishining
kitobdagi titul varag‘i.

Ta’kidlash joizki, ilmiy hodisalarning o‘zi hozirgi zamonni ifo-
dalab golmaydi, balki bu tushuncha hozirgi fanlar suyanadigan bar-
cha tayanchlarni ham nazarda tutadi. Hozirgi zamon tabiatshunos-
ligi konsepsiyalari ahamiyati va tuzilmasini tasavvur etish uchun.
avvalambor, fanning o'zi nima, uning tarixi, tuzilishi va dinamikasi

masalalarini tadgiq etish zarur.
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Fan asosi gadimgi Gretsiyada natural filosofiya shaklida keng
rivojlandi. Shu bois u natural filosofiya deb ham yuritiladi. Antik
davrdagi fanda inson va tabiatni bir butun deb garab, bitta gonunga
bo‘ysunadi deyishgan. Keyinchalik esa u tabiiy va gumanitar fan-
larga bo‘lindi. Tabiiy fanlar tabiatni, gumanitar fanlar esajamiyat-
ning ijtimoiy-igtisodiy muammolari bilan shug’ullanadi.

Tabiatshunoslikning izchilligi uning olg‘arivojlanishida gaytmas
(takrorlanmaydigan) tasnifga olib keladi. Har bir tarixiy bosgichda
ilmiy bilish fundamental kategoriyalar va tushunchalar, metodlar,
tamoyillar, ya’ni tafakkurni tushuncha bilan birlashtiradigan bilish
shakllarining ma’lum yig‘indisidan foydalanadi. Masalan, kuzatish
antik tafakkur uslubi uchun bilim olishning asosiy usulidir. Yangi
zamon fani eksperiment va oddiy, kelgusida tadgigotning ajralmay-
digan birinchi elementlarini izlashga yo'naltirilgan tafakkur, anali-
tik yondashuv boshqaruviga tayanadi.

Zamonaviy fan o‘rganilayotgan obyektlarni yaxlit va ko‘p to-
monlama gamrab olishga intilishi bilan tavsiflanadi. Bu - tizimli
yondashuvdir.

Tabiatshunoslikning butun tarixida differensiatsiya va inte-
gratsisaning murakkab dialektik birikmasini qoplaydi. limiy bi-
lishda differensiatsiyalash ko‘p asrlik tarixga ega. Astronomiya
va matematika birinchi fanlardandir. Qadimgi tabiat falsafasidagi
«fanlarning fani» - astronomiya va matematika birinchi fanlardan
sanaladi.

XVII-XIX asrda differensiatsiyalash jarayoni ko‘proq faol-
lashdi. Geografiya, geologiya, paleontologiya, fizika, bioiogiya,
birmuncha vaqgtdan so‘ng kimyo. fiziologiya mustaqgil fan bo‘ldi.
Termodinamika va boshgalar fan sifatida rasmiylashdi. Shunday
gilib, barcha yangi sohalarni o‘zlashtirish va bilimni chuqurlashti-
rish fanni differensiatsiyalashga olib keladi.

XIX  fanining rivojlanish tendensiyasi fanni bir biridan ajratib,
ixtisoslashtirish bo‘ldi. Biroq tabiatshunoslikning rivojlanishi bi-
lan turli tabiiy fanlarning imkoniyatlari, usullari va metodlarini
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jalb etishni talab gilgan yangi murakkab ilmiy muammolar paydo
bo‘ldi.

Olamda mavjud bo'lgan va o‘zaro bog'lig barcha hodisa va ja-
rayonlar tabiatshunoslik rivojlanishining ma’lum bosqgichida inte-
gratsiya tendensiyasi uchun sharoit yaratdi. Tabiatshunoslik rivoj-
lanishining barcha bosqichlarida tabiiy va texnikaviy yoki amaliy
deb ataladigan fanlar shunchalik matematika, fizika va kimyo bilan
bogiiq bo'lganligi sababli ularni bir-biridan ajratish giyin bo‘lgan,
ana shu holatda integratsiya namoyon bo'ladi. Dastlab, tabiat-
shunoslikning yangi tarmoglari predmetlik belgisiga ko'ra shakl-
landi.

Zamonaviy tabiatshunoslik uchun predmetlikdan muammolik
yo'nalishiga o'tish xosdir. Bunda ma’lum yirik nazariy yoki amaliy
muammo ilgari surilishi munosabati bilan bilishning yangi sohalari
paydo bo'ladi. Shunday qilib, biofizika, biokimyo va elektrokimyo
kabi birikkan fanlar vujudga keldi. Ularning vujudga kelishi tabi-
atshunoslik differensiatsiyasining yangi shakllarida davom etdi.
Biroq, shu bilan birga, avval ajralgan fanlar integratsiyasi uchun
yangi asos bo‘ldi. Ko*‘prog darajada tez rivojlangan yangi fanlardan
biri - radioastronomiya. Zamonaviy, mukammal tuyulgan teleskop-
lar cheklangan imkoniyatga ega. Radioastronomiyada kuzatish ra-
dio toiqinlari yordami bilan olib boriladi. Xususan, radioteleskop
yordami bilan koinotning eng katta obyekti - oichami 2 x 10’
yorugiik yiliga teng bo‘lgan galaktika aniglandi. Nazariy-mantiqiy
gat’iylik, mukammallik, yuqori matematikalashtirish tabiiy fanlar
blokining muhim xususiyati hisoblanadi. Tabiatshunoslikda eks-
perimentning o'ylangan va tabiiy fizik tipi shakllandi, so‘ng ular
nazariy-amaliy imkoniyatlari bilan ilmiy ishlab chigarish darajasi-
gacha o‘sdi, hozirgi vaqtda esa u mashinali yoki matematikdir. U
murakkab yoki bajarilishi mumkin bo‘lmagan tadgiqot vositalari
bilan bilish obyektlarida qo‘llaniladi. Tabiatshunoslikning bitta
yutugli xususiyatlaridan yana biri - ko‘pgina tarkibiy fanlar bilan
0‘zining obyektiv va metodologik chegaralarini egallash, ularni
umumilmiy darajaga chiqgarishdir. Aynigsa, boshgaruv jarayon-
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lari va har ganday tabiat tizimi (informatsion aspektdagi tirik or-
ganizmlardan boshlab)ni o'rganadigan fizika, kibernetika hamda
etologiya (yuqori organizmli hayvonlar va ularning hamjamiyati
hagidagi fan) va ekologiyani aytib o'tish zarur.

Ko‘p asrlik tajribalar odamlarga tabiatni ilmiy metodlar bilan
o‘rganish mumkin degan xulosaga kelish imkonini berdi. Metod
tushunchasi yunoncha métodos so'zidan olingan bo‘lib, nazariy
va amaliy o‘zlashtirishning usullari va operatsiyalari yig'indi-
sini anglatadi. Taniqli faylasuf, XVII asr olimi F. Bekon metodni
gorong‘ida ketayotgan yo'lovchining yo‘lini yoritayotgan fonar
bilan giyoslaydi. Metodlami maxsus o‘rganish bilan shug‘ullan-
adigan, metodologiya deb nomlash gabul gilingan butun bilimlar
sohasi mavjud. Metodologiyaning muhim vazifasi bilish metodla-
rining kelib chigishi, mohiyati, samaradorligi va boshqa tasnifiarini
o‘rganish hisoblanadi. Ilmiy bilishning metodlarini ilmiy tadgigot
jarayonida keng qo'llanishiga garab bo‘lish gabul gilingan. Ya’ni
barcha narsalarga taallugli, umumiy ilmiy va xususiy ilmiy turlar-
ga bo‘linadi. Barcha narsalarga taallugli metodlar ikki xil bo‘lib,
metafizik va dialektik metodlardir. XI1X asrning o'rtalarigacha
hukmron bo‘lgan metafizik metodni dialektik metod sigib chigara
boshladi.

Hozirgi zamon fizikasi hamma mavjud jarayonlar, materiallar
haqida nazariya yaratish ustida ishlamoqgda. Agar «yagona nazari-
ya» yaratilsa, biz hammajarayonlarni oldindan aytib beramiz degan
fikr tug‘ilmasligi kerak. Chunki bunga ikkita sabab bor: birinchi-
dan, kvant mexanikasi, Geyzenberg noaniqliklari; ikkinchidan, biz
bu nazariyaning tenglamalarini to‘liq yechib berolmaymiz. Natural
filosofar fizika fanini harakatning umumiy gonunlari va materiya
evolutsiyasi bilan shug'ullanadi der edi.

N. Bor mikro zarrachalar toigin va korpuskular nazariyalari
orasidagi garama-garshilikni yechish uchun o‘zining go'shimchala-
rini kiritdi. Bu go'shimcha xususiyat umumilmiy metodologik xu-
susiyat boiib qoldi. Biologik jarayonlarni to‘g‘ri tushunish uchun
N. Bor go‘shimchalarining fizik-kimyoviy sabablarini va biologik
magsadga yo‘nalganligini anglab yetish kerak.
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NILS BOR - 1885-yilda Kopengagen universiteti®
ning fiziologiya'professori oilasida tug'Ugan: 1908-yilda~
Kopengagen universitetini tiigatgans1911-yiU Kembrij va
Kavendish laboratoriyalarida amaliyot o'tagan. Kembiyi
universitetida amaliyot o'tash davrida E. Rezerford bilan
tanishib o'z ishlarini davom ettiradi. N. Bor 1912-yildan

boshlab Rezerford Manchesterida juda
nllkda ishlay boshlaydii Atomning planetar modelini yara-s
tishni o'zlarining birinchi galdagi vazifasi deb belgilaydia
Shunda un o”zining Bor postulatlari deb atalgan beshta
postulatini yaratib, mashhur 'oHm sifatida e 'tirof etiladi. " ”

Tabiiy fanlarning zamonaviy konsepsiyasi kursi asosida evo-
lutsion sinergetik paradigma yotadi. Bu kurs mazmunida material
dunyodagi vogea va jarayonlar asosida universal evolutsionizm bi-
lan jonsiz vajonli tabiatning 0‘z-o‘zidan paydo bo‘lish xususiyat-
lari bir-biriga bog‘ligligi yotadi.

IBN AL-ARABIY ABU BAKR MUHAMMAD (taxallusi - Shayx al-Akbar
(«Buyuk Shayx») (1165. 7. 8-1240.16. 11)- arab mutafakkiri va shoiri, sufiylik-
i'ningiko'zga ko'ringan namoyandasi. Falsafiy dunyoqarashiga vaxdatvl-vujuds
Ja limotixos bofib® hamma narsaningyagona asosi ilohiy substansiya (ruh, ide-
iya)dir-deJ} hisoblaydi. Sufiy sifatida;Allohni oliy mutlaq hagigat holda anglash
“va unga ko'ngilnipoklash orgali erishishni tan oigan.jUning«Al-Futuhot al-Maké
fkiyya» («<Makka g'alabalari»’)) «Fusus all kaTt» («<Hikmatiar durdonasi»), «Ki-
tob as-sab’a» («Etti hikmat kitobi»), «Mafotih al-gayb» («G'ayb kalitlari»), «Ki-

tob al-haqg» («Hagigat kitobi») kabi 400 ga yaqin asari bor.

Tabiatdagi universal evolutsionizm va o0°z-o‘zidan paydo
bo‘lishning bir-biriga bogiigligini tasdiglovchi usullari mavjud
ekanligini Ibn al-Arabi, Mirzo Abdulqodir Bedil (1644-1721), aka-
demik V. I. Vernadskiy, P. Teyyar de Sharden, I. R. Prigojin, G. Xe-
ken, E. Xabblning ta’limotlarida hamda ilmiy ishlarida isbotlandi.

Kursni bayon gilishda tabiiy-ilmiy va gumanitar madaniyatning
birligi va bir-biri bilan uzviy bog‘ligligi metodologik asoslari ta’rif-
lanadi. Bizni o‘rab turgan dunyoni bilishda uyg*‘otuvchi omillari,
hagigatni bilish nisbiy ekanligi, empirik va nazariy, sezgi organ-
lari, ilmiy dalil, kuzatish va eksperiment, texnik vositalar, tafakkur,
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tagqoslash va sintez, mavhiim va aniq o‘xshashlik topish, model-
lashtirish. induksiya va deduksiya, logik va boshga shakl hamda
usullardan foydalaniladi. Olamning tabiiy - ilmiy manzarasini
yoritishda fazo va vaqt konsepsiyasi, aynigsa vaqtning gaytmas-
ligi, astronomik, biologik, psixologik fazo va vaqt hamda fazo va
vaqgtning universalligi hagida fikr yuritiladi.

'w MIRZO ABDULQOPpPIR BEDIL (Bedil - uning taxallusi; asl ismi - Mirzo
Abdulqodir)f(1644-:177) ~f Shoirfmutafakkir. Harbiy xizrnatchi oilasida tug'il-
'-gan: Ota-bobosi kesh :(shahrisabz)lik; turkiy®barios urug'idanmYoshligidan turli:
Pfanlarga giziggan: Shayx Kamol. shoh Fozil va Mirza Abdulqosim kabi olimlar-
;pan talini olganrHindiston boyiab ko-p sayohat gilganw1685-yildan umrining
oxirigacha Dehlida yashagan. ForsiHidaiijod giigan. Arab, fors, hind, urdu til-
"larini mukammal bilgan, sharqg xalglari adabiyotini, tasavvufva yunon falsafa-
{¢ini, aynigsa, Aristotel falsafasini atroflicha o'rgahgan. 10 yoshlaridan boshlab:
badiiy ijod bilan shug'ullangan. Murakkab ijtimoiy-igtisodiy sharoitda yashab
"ijod gilgan shoir.o'z davriga befarg garamagan, hindlar va musulmonlaming:
tinch-totuvyashashini, yurtniobodi xalgnitinch-osoyishta;farog‘atda;hamjihatm
niikda ko rishni orzu gil-gan. Inson erkinligi;: tafakkuri hagida falsafiy fikriar bayon ¢
ietganWningfalsafiy-axlogiygarashlari.tasavvufagidalarita'siridashakllangané
fe, Yirik; asari <<Chor unsur» («To't, unsur»r 1703f nasrda yozilgan bolib,”
\she'rlarliam ilova gilingan"Kitobning dastlabkiboblarida Bedilo'z hayotihagida
i hikoya giladi. rSo'nggi ikki bobda esa to'rtunsur-havo, suv, yer, olovto'g'risida; "

'o'simliklar, hayvonlar va odamning paydo bo'lishi hagida,so'zlaydi. =

Bundan tashqgari, materiya tuzilishining biologik, kimyoviy
shakllari hagida so'z yuritiladi. Bu borada kimyoviy va biologik
konsepsiyalar, materiya tuzilishining oddiydan murakkabga. jonsiz
tabiatdan jonli tabiatga o‘tishjarayonlari, bu bilan biologik evolut-
siya mexanizmini harakatga keltiruvchi kompleks omillar hagida
fikr almashinadi.

Jonsiz va jonli tabiatni bilishda simmetriyaning roli, fizika
gonunlarining simmetrikligi, tabiatda atom va molekulalarning
betartib joylashganligi, tabiatni chidamli, o‘lchamli, chiroyli, pro-
porsional bo‘lishda simmetriyaning roli haqida fikriar yuritiladi.

Biosferadan ionosferaga o‘tish tabiatda xilma-xillik, tirik siste-
malarning o0°‘z-o‘zidan paydo bo'lishi, tabiatning bir butunligi,
tirik organizm va atrof muhitning o‘zaro ta’siri, gemosta™’k (ich-
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ki) boshqarish, tirik sistemalarning funksional asimmetriyasi kabi
muammolar hagida ham fikr almashinadi.

Shuningdek, ilmiy tadgigotlar hamda ularning natijalari, irsiyat
va hujayra muhandisligi insoniyatga fanda bo*lib o‘tadigan barcha
narsalar uchun jamoat nazorati zarurati sifatida e'tiborga olingani
keltirilgan. Har bir tirik organizmning paydo bo'lganidan o'lishiga
gadar vaqt davomida har xil tezlikda metabolik jarayonlar, mor-
fologik, fiziologik va bio xilma-xillik yangilanishlarini ma’lum
davomiylikda tirik organizmning butun hayotida muvofiglashtiril-
ganliklari o‘quvchi uchun foydali bo'lib, qo‘shimcha manba sifati-
da o‘rganish zarur.

Takrorlash uchun savollar

1 Natural filosofiya 0‘zi nima?

2. Konsepsiya so‘zining asl ma’nosi nimani anglatadi?

3. Tabiiy fanlarning zamonaviy konsepsiyasi kursi asosida aslida nima
yotadi?

4. Olamning tabiiy-ilmiy manzarasini yoritishda, asosan, nimalarga
e’tibor beriladi?

TABIATSHUNOSLIKNING PAYDO BO'LISHI

Bilim olish orgali kishi hagigatni artglasa,
axlog va odohli kishi yaxshilikni bila oladi
hamda uni gila oladi.

AL-FOROBIY

Reja:

1. Tabiatshunoslikning metodologik asoslari.

2. Tabiiy-ilmiy hamda metafizik garashlar.

3. Olimlar ilmning tub mohiyati to‘g ‘risida.

4. Tabiatshunoslikning fanlar tizimidagi o‘rni va ahamiyati.
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Mavzuning magsadi: fanning magqgsadi, uning metodologik asoslari,
tarmoglari va lining ilmiy tadgigot metodlari hagida ma'lumot berish.

Mavzuning vazifalari:

- fanning ijtimoiy ahamiyati, maqgsadini yoritish;

- fanning metodologik asoslarini ko ‘rsatish;

- fanning boshqga fanlar bilan aloqalarini asoslash;

- fanining ilmiy tadqigot metodlarining vazifalarini belgilash va h.k.

Tayanch ihora va atamalar: modellar. Sinergetik paradigma, gipo-
tezalar. empirik umumlashtirishlar, tamoyillar, elhnizm, tabiiy va ijtimoiy
ilmlar riyoziyot, yunon falsafasi, naturfilosofiya, dialektika, «Demokrit
yo'li». «ARotun yo'li». metafizika, topika, nikomah etikasi va hk.

Tabiatshunoslikda ilmiy tadgiqot natijalarining nazariya, gonun-
lari, modellari, gipotezalari, empirik umumlashtirish va tamoyil-
larini o'rganish, ilmiy bilish rivojlanishi tarixida fanlar tasnifi
masalasi bilan barcha tabiat fanlari bilan ijtimoiy-igtisodiy va
ma'naviy-ma'rifiy fanlarning o'zaro munosabati orasida doimo uz-
viy bog'liglik boigan.

Ma’lumki, gadimgi vagtda barcha tabiiy va ijtimoiy ilmlar asos-
larini 0“z ichiga oigan yagona - falsafa ilmi mavjud boigan va, ta-
biiyki, hech ganday ilmlar tasnifi hagida gap boimagan. Eramizdan
oldingi m asrdan boshlab, ya’ni ellinizm davrida ba’zi bir fanlar,
avvalo, riyoziyot va tib alohida fan boiib ajralib chigdi. Shu bilan
bir vaqtda, gadimgi yunon falsafasi nafaqat falsafiy, balki riyoziyot,
tabiiy va ijtimoiy fanlar masalalarini gamrab oigan naturfilosofiya
sifatida rivojlandi.

IImlarning borgan sari rivojlanishi ilmlar tasnifini tagozo qildi.
Bu esa ilmiy bilish masalalarini har tomonlama oiganish uchun
katta zamin yaratdi. Antik davrda ilmlar tasnifi aniq shakllandi va
bu sohaning birinchi taiimotlari Demokrit, Aflotun va, aynigsa.
Arastu kabi gadimgi Yunon mutafakkirlari asarlarida ishlab chigil-
di. Ular ta’limoti negizida ilmlar oddiydan murakkabga, alohidadan
umumiyga, tabiatan mazmun-mohiyati jihatidan oUsh tartibiga
to‘g'ri keldi.
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AFLOTUN (eramizdan pldin 427~347-yillar) ilmlar tasnifl masalasini hat
etishda dialektika, ya'ni fikr yuritish san'atini birinchi o ringa qo'yadi. Dialekti-
ka esa 0'z ichiga, birinchidan, fizika - hissiy qabul etish va, ikkinchidan, etika
- xohish va irodani gamrab oladi: limlar tasnifi masalasiga yondashishda ikki
xil yo'nalish paydo bo'ldi. Bu ham bo'lsa materialistik «<Demokrit yo'li», ya'ni
materiya ruhga nisbatan biriamchi ekanligi va idealistik «<Aflotun yo'li», ya'ni ruh
materiyaga nisbatan biriamchiligi.

Arastu fikricha, har bir fan 0‘zining maxsus mantigiy ko‘rini-
shi - «borligga» ega. «Borlig», 0‘z navbatida, umumiy predmet va
analogiya (qgiyoslash) asosi bo’lib, yagona borligning turli ko‘ri-
nishlarini birlashtirgani sababli ilmlarning birini ikkinchisi bilan
bogiash mumkin. Demak. ilmlarni tasnif gilish ham mumkin. Ular
uch gismga bo‘linadi. Ular birinchi gismni boshlanish va sababni
0°‘ziga asos qilib olgan nazariy ilmlarga ajratadi.

; llmlardasnifi va, n Tn T, falsafa ilmining materialistik ya'nalishiga katta
hissa go'shgan ARASTU (eramizdan oldingi 384-322-yillar) ilmlar tasnifi ma-
salasini «<Metafizika»: « Topika», «“Nikomah etikasi»,kabi asariarida ko'rib chigdis
va rivojiantirdi. n

Nazariy ilmlar analitika (mantiq), tabiiyot, riyoziyot va
metafizikadan iborat bo‘lib, har biri borligni obyekt sifatida o'rga-
nadi. Ikkinchi gism amaliy ilmlar: etika (axloq), iqtisod va siyosatni
0°‘z ichiga oladi. Amaliy ilmlar, 0‘z navbatida, ijod shart-sharoitla-
rini belgilaydi. Ana shu ijodiy yoki tasviriy ilmlar poetika, ritorika
va san’atdan iborat bo‘lib, uchinchi gismni tashkil etadi.

ffZENON (eramizdan oldingi 336-264-yillar) asos solgan stoiklar maktabi
namoyandalari ham ushbu masalani ko'rib chigishda yagona falsafa ilmini ta-
biiyoti mantiq va etikaga ajratishdi: Ealsafarii xuddi shunday bo'lishni Epikur
(eramizdan oldingi 342-270-yillar)da ham uchratamiz.

Shargda yunon mutafakkirlari ta’limoti va. aynigsa. Arastu asar-
larining keng targalishi tufayli o‘rta asrlar olimlari ilmlar tasnifi
haqgidagi garashlar bilan ham tanishdilar. Arastu merosi va uning
ilmlar tasnifi falsafaning keyingi davrlardagi rivojiga katta ta’sir
ko ‘rsatdi.
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Oila asrlar arab-musulmon Shargida ilmiy bilish 0z davrining
ijtimoiy-igtisodiy talablarigajavob tarigasida yangi tarixiy-madaniy
asosda rivojlandi. Yangi ilmlar paydo bo'lishi ilmlar tasnifini va har
bir ilmga kirgan ko'pgina masalalar chegarasini aniglashni tagozo
qgildi.

IImlarning rivojlanishi natijasida IX asrdan boshlab o‘sha davr-
da boigan barcha ilmlarni tartibga solishga va ilmlar tasnifini ish-
lab chiqishga birinchi urinishlar boidi.

/ B ABU YUSUF YOQUB IBN ISHOQ KINDIY (801-866) arab faylasufi.
.Sharq aristotelizmi asoschilaridan. Mu’shaziliylar bilan yaqin alogada bo'igan.
Xalifa IVIutavai<l<il (847~861)ning ratsionalistlar bilan kurashi vaqtida quvg'inga
mMchragan. Yunon mutafakkirlarining nsolalanni arab tiliga tarjima gilgan, Aristo-
telning «Kategoriyalar», «lkkinchi analitika», Yevklidning «<Unsuriar» va Ptole-
"meyning «Almagest» asarlariga sharhiar yozgan. *' “» '

Abu-Kindiy fikricha, olamning yaratuvchisi - Alloh, u abadiy
mavjud, yagona.

Tabiatdagi narsalar o‘zaro sababiy bogiangan, ular 4 unsur:
olov, suv, havo va tuproqgdan iborat. Abu-Kindiy 5 ta substansi-
ya: fazo, vaqt, materiya. shakl va harakatning mavjudligi haqida,
dunyoni bilish mumkinligi hagida fikr yuritdi. Abu-Kindiy asarlari-
ning aksariyati bizgacha yetib kelmagan, fagat 29 risolasi topilgan,
ularning ko'pchiligi riyoziyot, mantiqg, falsafa va boshga fanlarga
bagishlangan.

Abu-Kindiyning falsafiy garashlari keyingi davrlarda Sharq mu-
tafakkirlari dunyogarashiga. o‘rta asr Yevropa falsafasi rivojiga sa-
marali ta'sir ko‘rsatdi. Muhim asarlari: «Agl hagida», «.lon hagida
mulohaza», «Ash’yolarning ta'rifi va bayoni», «Beshta substansiya
hagida kitob» va boshqalar.

Sharqgda birinchi boiib ilmlar tasnifi masalasiga yondashgan va
uni hal gilishga harakat gilgan olim - Yoqub ibn Ishoq al-Kindiydir
Bir vagtning o'zida ilmlarning falsafa, tib, riyoziyot, ilmi nujum,
rausiga kabi ko‘pgina jabhalarida katta muvaffagiyatlarga erishgan
Al-Kindiy 0‘zidan keyingi mutafakkirlar foydalangan arab tilidagi
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falsafiy aiamalarni tuzishga va ilmiy tasnifni Kiritishga asos sol-
di. Al-Kindiy ilmlar tasnifi sohasiga oid «In.soniy bilimlar tasni-
fi», «lImning tub mohiyati va uning tasnifi», «Arastu kitoblarining
soni va falsafani o'zlashtiri.sh uchun nima lozim?» kabi bir necha
asarlarni yozdi. Ammo, taassulli, oxirgi gayd qilingan asaridan
boshqalari bizgacha yetib kelmagan. 0 ‘zining tasnifida Al-Kindiy
falsafaga katta ahamiyat beradi va uni «hamma narsa hagidagi
bilim» deb ataydi. U falsafani bilim va faoliyat, nazariy va amaliy
donishmandlikka ajratadi. Al-Kindiy fikricha nazariy bilim (yoki
donishmandlik) riyoziyot, tabiiyot va ilohiyotni, amaliy bilim esa
axloqg. uy ishlari va fugarolik siyosatini o‘zida mujassamlashti-
radi. U ilmiy bilish haqidagi ta’limotini uch pog'onadan iborat
gilib tuzadi. Birinchi pog'ona mantiq va riyoziyotdan, ikkinchi
pog'ona tabiiyotdan, uchinchi pog'ona esa metafizikadan iborat.
Falsafa vazifalarini aniglashda Al-Kindiy tutgan o‘rin Arastu tut-
gan o‘ringa juda yagin va o ‘xshashdir. Al-Kindiy fikricha, moddiy
olam predmetlari, ya’ni «birinchi substansiyalar»ni ularning aso-
siy xususiyatlari - miqdori va sifatini o'rganish asosidagina bilish
mumkin. Demak, har bir ilm asosini riyoziyot tashkil etadi. Arif-
metika migdorga taallugli boisa, handasa va ilmi nujum sifatga
taalluglidir. Riyoziyotdan so'ng esa mantiq. tabiiyot, psixoiogiya,
metafizika. axloq, siyosat keladi.

Shunday qilib, Al-Kindiy falsafiy fanlarni o‘rganishda riyozi-
yotga alohida ahamiyat beradi. Uning fikricha, falsafa ilm sifalida
riyoziyotga asoslangandir.

Al-Kindiyning fan oldidagi eng muhim xizmati shundaki, u
yunon, fors va hind olimlari yaratgan boy g’oyaviy meroslarni
0°‘rganib, ularning ilg‘or an'analarini rivojlantirish orgali Yagin va
0 ‘rta Shargda ilg'or, tabiiy-ilmiy va falsafiy fikrlarni rivojlanti-
rishga asos soldi. Amalda u O'rta asrlar Shargidagi ilmlar tasnifi-
ning ilg‘or taMimoti asoschisidir. Obyektiv narsalarning xususiyati,
tashgi olam predmetlari va ularning xususiyatlarini ajratishga asos-
langan Al-Kindiy tasnifi ilmlarning predmeti va vazifalai'ini keyin-
chalik o'rganish va aniglashda katta rol o'ynadi.
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Al-Kindiyning ratsional fikri arab tilida ijod gilgan Ar-Roziy,
Al-Forobiy, Ibn Sino, Al-Beruniy kabi ilm namoyandalarining dun-
yogarashi shakllanishiga asos boidi.

ABU ABDULLOH MUHAMMAD IBN UMAR

HUSAYN (1149-1209) -(Mom olamida Fax-

friddinRoziy nomi bilan mashljurbo'igantShimoHy

Eronning Ray shahrida hijriy 544(1149) sana ra-:

mazon oyining 25-kuni: (26-yanvar)da ;njhoniyM

pilasida dunyoga kelgan. Faxriddin ar-Roziy diniy

>ydaliunyoyiyfanlarga oid 150 dan ortiq ilmiy riso-

lalar, sfie'riar yozgan. Roziy o'z ilmiy faoliyati,

xususan, 0%zining ilmiy-falsafiy risolalarida ga-

dimgi yunon olimlari: Aristotel, Geraklit, Epikur,®

Demokrit asariaridan, shuningdek, Shargning mashhur mutafakkirlari: Forobiy
Ibn Sino: asariaridan foydalangan, ularga sharhiar yozganr

Roziy o'z davrida ham diniy, ham dunyoviy ilmlar sohasida
birdek shuhrat topdi. U Shargda birinchilardan boiib ilmiy me-
todologiyaga asos soldi, Beruniydan keyingi davr o‘rta asr sharq
falsafasini o‘z fikrlari bilan boyitdi.

U o'z sharhlarida o'zidan avval oigan faylasuflar asarlariga
0°‘z munosabatini bildiradi, ilmni, falsafani ulugiaydi. Olimning
«Miftoh al-ulum», «Nihoyat al-ulum», «llm al-axlog» asarlarida
olamni bilishning turli yoi va usullari, inson doimo oz bilimini
orttira borishi zarurligi, bilim hissiyot va agl-tafakkur orgali goiga
kiritilishi munikinligi haqidagi muhim g'oyalar olg‘a suriladi. Ro-
ziy 0°zining qator asarlarida mantiq masalalariga, tafakkurning
gonun-qoidalariga maxsus boblar ajratgan, mantiq ilmining inson
tafakkuri rivojida muhim rol o‘ynashini maxsus ta’kidlab o‘tgan.

0 ‘rta asrlarda ijod qgilgan va arab tilida o‘z asarlarini yaratgan
olimlar ilmlar tasnifi bilan bir gatorda alohida har bir ilmning ham
ichki tasnifi bilan shug‘ullanganlar. «Tabiiyot ilmlarini oiganish-
dan oldin undan avval kelgan riyoziyot ilmlari maiumotlariga ega
boiish kerak», - deb yozadi Abu Nasr Forobiy.
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ABU NASR MUHAMMAD IBN MUHAMMAD IBN
0ZLUG'IBN TARXON FOROBIY (870-950) Markaziy
Osiyo ilmiy tafakkurining yirik vakili, xalq ratsionalizmi-
riing asoschisi hisoblanadi.
Forobiyning fan va madaniyat taraqgiyotiga qo shgan
hissasini uning turli sohalarda olib borgan ilmiy tadgiqgot-
lari: yozgan asarlari asosida aniglash mumkin. Forobiy-
ning ilmiy merosi nihdyatda rang-barang bo'lib. uni, av-
valo, ikki katta yo'nalishga bo'Ush rnumkin:
- gadimgiyunon faylasiflari va tabiatshunoslari ilmiy
merosini izohlash,:targib qilish va o'rganishga bagishlangan asariar;
- O'rta asr fariiga alogador bé'lgan muammolami mustagil ravishda ilmiy>i
tekshirib chigishga bagishlangan asariar ] '

IImlar tasnifining asoschilaridan biri - bir yuz oltmishdan ziyod
asar muallifi Abu Nasr al-Forobiydir. Abu Nasr al-Forobiy yunon
donishmandligi yutuglarini O'rta asrlar Shargida targ‘ib gilgan va
ularning izidan borgan tolmas zahmalkashdir. Abu Nasr al-Forobi-
yning qornusiy bilimlari va katta ilmiy qobiliyati unga o'z davrining
birinchi eng mukammal tasnifmi yaratish imkonini berdi. IImlar
tasnifiga bagMshlangan «Mantiqqa kirish». «Saodatga erishish» va
«lImlar tasnifi» asarlarida Abu Nasr al-Forobiy shu sohaga taallugli
bo’lgan fikrlarni bayon etib, quyidagi shakldagi tasnifni keltiradi:

I Til liagidagi ilra yetti boMimdan iborat
i n Mantiq
Riyoziyot:
lii 1) arifmetika; 2) handasa; 3) optika; 4) yulduzlar hagidagi ilm; 5) miisiga
haqgidagi ilm: 6) ogMrliklar hagidagi ilm: 7) mexanika
11V Tibbiyot va ilohiyot ilmlari yoki metafizika

1V 1Slialiarni boshkarish ilmi (yoki siyosat ilmi), gonunshiinosik va kalom

Bulardan tashqari, shaharni boshqgarish ilmi, siyosat ilmi. gonun-
shunoslik ilmi va kalomlarni keltiradi.

Abu Nasr al-Forobiy 0’z tasnifida fagat har bir ilm obyekti xu.su-
siyatlarini emas, balki uning o'ziga xos gonun va goidalarini hamda
unga xos bilish vositalarini ham hisobga oladi.
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Abu Nasr al-Forobiy fikricha. tabiiyot ilmlarini oTganishcian
oldin undan avval kelgan riyoziyot ilmlari maiumotlariga ega
boiish kerak. Abu Nasr al-Forobiyning ilmlar tasnifi o'zagi ma-
terialistikdir, chunki u obyektiv haqgigat asoslaridan kelib chigadi.
Olim fikricha, har bir ilm moddiy jisinlarning u yoki bu tarailarini,
maium guruhi yoki maium tomonlarini oi'ganadi. llmlar va bilim.
umuman, borlig mahsuli sifalida suby”ktiv .\ohishdan \ ujudga kel-
may, balki insonlarda ularga boigan ehtiyojning paydo boiishi
natijasida sekin-asta va muttasil vuji-'Jca keladi.

Abu Nasr al-Forobiy tizimida turli ilmlar bir-birini o'zaro inkor
etmaydi, aksincha. ular o'zaro bogUq holda ko'rib chigiladi. Uning
ilmlar tasnifi Sharqda ganchalik katta rol o'ynagan boisa, 0\ ru-
poda ham shunday rol o'ynadi va k> davr mutalakkirlariga
kuchli ta'sir ko'rsatdi.

Abu Nasr al-Forobiydan keyin ham gator olimlar ilmlar tasnifi
masalasini oi'gandilar.

Ular o‘sha davr ilmlarini 0‘z ichiga olgan qomus (ensiklopediya)
yaratdilar. Bu qomus falsafiy ilmlarga bagishlangan boiib. unda
idrok va mantiqgiy tafakkurga asoslangan ilmlar nazarda lutilardi.
Ular metafizika va ilohiyot qatorida unga riyoziyot \a labiiyotni
kiritgan edilar. Qomu.sda riyoziyot va mantiqga o'n to'rlla risola,
tabiiyotga o'n yettita, metafizika va psixologiyaga o’nta, ilohiyot
va din masalalariga o'n billa risola bag'ishlangan edi.

Ibn Sinoning «Shifo kilobi», «Tib qonunlari». «Bilimlar kito-
bi», «Tabiat durdonasi» kabi asarlari mashhurdn. Borligni talgin
iii mumkindan iborat deb eiirof etadi- Vujudi vojib birinchi sabab
vazifasini bajaradi. Vujudi mumkin esa uning oqibatidir. Yaratilishi
doimiy boiganligi uchun yaratilgan vujudi mumkin ham abadix -
dir. Olimning sababiyalga oid mulohazalari ham e tiborga molikdii.
Unga ko'ra. sabablar moddiy (muayyan holatni keltirib chigaruv-
chi sabab), faol (muayyan holatni o’zgartiruvchi sabab), shakuy
(turli quvvatlar bilan bogiangan sabab) va tugallovchi (barcha sa-
bablarning pirovard magsadi) sabablardan iborat.
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' ABU ALI AL-HUSAYN IBN ABDULLOH IBN AL-

y HASAN IBN ALI (980. 8, Afshona gishiogi- 1037. 18:
LIJ 6, Hamadon sh., Eroh}- jahon fani taraqgiyotiga ull<an
j hissa go'shgan o'rtaosiyoiik buyuk qomusiy olim: G'arb-
Avitsenna nomi bilan mashhur. Jahon madaniyati
terr'"A’, J. tanxida qomusiy bilimga ega bo'igan yirik achob sifatida ,

i alohida o rifi tutadi. U fanning turii sohalar
ortig asaryozadi. Uiarda tibbiyot. musiqa, falsafa, etika,
iiohiyotshunosiik, ijtimpiy-siyosiy, tilshunoslik, estetika
masalalari atroflicha ko'rib chigilgan. Olim yaratgan «Ki-

tob ash-shifo» 21 tomdan iborat bo'lib, falsafiy biiimiarqomisihisobianadi, o'z

ichiga 4 ta katta bo'lim (mantiq, fizika, matematika, metafizika)hi pladi.

Abu Ali ibn Sino buyuk alloma va mutafakkirdir U Buxoro yaqinidagi Af-
shona gishlog'ida tug'ilib: Hamadon shahrida vafot etgan. Ibn Sinodan golgan
ma’naviy me'ros taxrriinan 280 nomdan ziyodroqdir Ular tibbiyot, falsafa, man-
tig, psixoiogiya, axloq, musiga, farmakologiya va boshqga sohalarga bag'ishlan-
gan.

Ibn Sinoning tabiiy-ilmiy va gumanitar fanlar taraggiyotiga
go'shgan hissasi hagida so‘z borganda quyidagilarni ta'kidlash
kerak;

1 Fanlarni tasnif qilish muammolari. O'rta asr arab-musul-
mon madaniyatida fanning o‘ynagan yetakchilik roli falsafiy jihat-
dan umumlashtirib beriladi, muayyan tizimga solinadi, qomusiy
tarzda bayon etiladi.

Ibn Sino gadimgi yunon olimi Aristotel yoiidan borib, falsafiy
ilmlarni ikki sohaga boiadi;

Nazariy bilimlar . Anialiy bilimlar

Bu tasnif bilish predmetining inson tomonidan amalga oshiri-
ladigan faoliyati tamoyillariga asoslanadi. Nazariy fanlarning mag-
sadi hagigatni ifodalaydi, narsalarning mavjudligini inson faoli-
yatiga bog‘lamasdan turib o'rganadi; amaliy bilimlarning magsadi
farovonlikka erishishni ko'zda tutib, shu faoliyatning o'zini tekshi-
radi.
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Nazariy fenlar sirasiga iizika, matematika, metafizika kira-
di. «Donishnoma»da gayd etilishicha. bu uch tandan odamlarga
va ularning bilimiga eng yaqinlari tabiat hagidagi fandir, biroq
unddvham ko'p narsalar anig emas; matematikada noanigliklar \'a
chalkashlik ozroq, metafizikaning predmeti alohida narsalar emas,
balki mohiyatdir. Nazariy bilimlarning amaliyot bilan alogasi uiar-
da biriamchi va ikkilamchi ianlarning ajralib chigishi bilan amalga
oshiriladi.

A) Sof fizika sohasi: predmetlar, narsalar, ularning harakat
manbalari, osmon jismlarinig yerdagi hayotga ta'siri, o‘simliklar,
minerallar, hayvonlar va inson ruhi. Amaliy fizika; tibbiyot. as-
trologiya. tush ta’birini aytib berish ilmi, sehrgarlik. alkimyo ilmi
va boshgalar.

B) Sof matematika; arifmetika, astronomiya, musiga nazariyasi.
Amaliy matematika; hindlarning o'nlik sanog‘i, algebra, geometri-
ya, musigaviy cholg‘ular tayyorlash san‘ati.

Bu tasnifdan ko'rinadiki, unda musulmon o'rta asrida fanlarni
tasnif gilishga va ularning hunarmandchilik ishlab chigarishi. sav-
do va kundalik turmush bilan alogasini ta’minlaydigan tajribaviy
bilimlar, malakalar. eksperimental uslublar o'z aksini topgan.

V) Sof metafizika; fanning birinchi asoslari; hayotiy-zaruriylik-
ni isbot qilish; «biriamchi» va «ikkilamchi» ma'naviy substansi-
yalar; olam va yerdagi jismlarning «ma'naviy substansiya»ga tobe-
ligi. Amaliy metafizika; vahiylik va narigi olam savoblari hagidagi
bilim.

II.  Mantiq. Ibn Sino insonning bilish faoliyatini o ‘rganishni
son nutgini, so'zini tadqiq etishdan boshlaydi. Uning fikricha, man-
tig har ganday nutgni emas, balki ma’no va shaklIni ifodalaydigan
nutgni o'rganadi. Mantiq fikriar tarozisidir.

Inson agli turli fanlarni o'rganish yordamida boj'iydi, bunda
mantiq ilmining roli katta. «Agl tarozisida oMchanmagan har gan-
day bilim chin bo‘la olmaydi, demakki. u haqigiy bilim emas». Bu
yerda Ibn Sino Sharq falsafasidagi agl nazariyasiga asoslanadi. In-
sonning aqli bir necha darajaga ega bo'lib, asosan, o'z taraqgiyoti-
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da to'rt bosgichni bosib o'tadi. so‘nggi bosgich - yetuk hagigatni
egallash dunyoviy agl bilan bogianib ketishdan iborat boiadi. Bi-
nobarin. Ibn Sino aqlga kosmik xarakter beradi. /

Shunday qilib, Ibn Sino fikricha, mantig maium bilimlardgn no-
maium bilimlarni keltirib chigarish, ularni bir-biridan farq qilish.
chin bilim nimadan iborat. yolg‘on nima va ularning turlari xususi-
dagi fan yoki nazariy san’atdir.

I11. Fizika. Ibn Sino fizika deganda tabiat to‘g‘risidagi fanni
ko'zda tutadi, u sezgilar orgali idrok etiladigan va hamma vaqt
0 ‘zgarishni boshidan kechirib turadigan holatlarini oiganadi. Tabi-
at, Ibn Sino fikricha, harakat va sukunatni boshlab beradigan kuch
emas, balki moddiy narsalardan tortib mavjudotlargacha boigan
narsalar majmuyidir, ham kuch, ham mohiyatdir.

Fizikaning bevosita bahs mavzui - bu o'zicha harakat giluvchi
va sukunat holatidagi jismlardir.

IV. Metafizika. Ibn Sino metafizikani ikki gismga boiadi:
umumiy metafizika, ilohiy metafizika. Umumiy metafizika tabiat-
shunoslik fanlari negizini, ilohiy metafizika esa iqtisod, etika va
siyosatga xizmat giladigan amaliy fan, ya’ni emanatsion - tajallus
nazariyasi tamoyillarini ifoda etadi.

Ibn Sinoning tibbiyot fanlarini asoslab berish, amaliy tibbiyot
sohasidagi xizmatlari begiyosdir. Uning tibbiyotga bagishlangan
asarlarini go‘yidagicha tasnif etish mumkin:

- nazariy va amaliy tibbiyotning barcha gismlarini o'zida jam-
lagan asariar («Tib qgonunlari», «Tibbiyot urjuzalari»);

- anatomiya va fiziologiyaga bagishlangan asariar («Anatomi-
ya bo‘yicha urjuza», «Badanni boshgarish», «lchkilikning nafi va
zararlari hagida» va boshqalar);

- gigiyena va salomatlikni saglashga bag'ishlangan asar-
iar («Sayyohlarning rejimi hagida». «Sogiom badan haqida»,
«Sogiigni saglash hagida». «Tibbiy maslahatlar». «Tibbiy vasiyat-
nomalar» va boshgalar);

~ tashxis va bemorlarni davolash hagidagi kitoblar («Tomir uru-
shi haqida», «Asab kasalliklar va falajlar», «Qon quyish metodlari
hagida» va boshgalar);
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- dorishunoslik bo‘yicha asariar («Tajribadan o‘tgan dorilar
hagida urjuza», «Oddiy dorilarning me’yorlari hagida». «Ovgat va
dorilar», «Sachratgi hagida» va boshqalar);

- tibbiyotning boshga masalalarga bagishlangan asariar («Tib
hagida hikmatli so'zlar», «Gippokrat vasiyatlari haqida tibbiy urju-
za». «Tibbiy lug‘at» va boshqalar).

Ibn Sinoning «Kitob al-gonun fit-tibb» (gisgacha «Qonun»)
asarida o'zigacha boigan tib masalalari gaytadan garab chigila-
di va inson organizmini oiganish sohasida hali ilmda maium
boimagan bir gancha yangiliklar bayon gilinadi. Kitob 5 ta mus-
taqil asardan iborat:

1-kitob tibbiyotning nazariy asoslari, bahs mavzui, vazifalari,
kasallikning kelib chigishi, sogiiqni saqlash yoilari hagida.

2-kitob kishi anatomiyasi haqgida fikr yuritiladi.

3-kitobda 800 ga yagin dorining xususiyatlari, iste’mol qgilish
usullari bayon etilgan.

4-kitobda ayrim a’zolarning: soch, tirnoglar va boshqalar kasal-
liklari, suyak sinishi, chigishi, jarohatlari hamda davolash usullari
borasida maiumot beradi.

5-kitob farmakologiyaga bagishlangan boiib. murakkab dori-
larning organizmga ta’siri, ularni tayyorlash va iste’mol qilish ta-
moyillari hagida so‘z yuritadi.

Ibn Sinoning fikricha, tibbiyotning asosiy vazifasi inson
sogiigini saqlash, kasalliklarning kelib chigishi sabablarini
aniglash, ularga barham berish vositalarini belgilashdan iborat.
Bunga rukn, mijoz, xilt (sok)lar, a’zolar, ruhlar, quvvatlar, ishlar
kiradi. Ruknlarga esa turli jismlarni paydo giluvchi to‘rt asosiy un-
sur: tuproq, suv, olov, havo kiradi. Bunga havo, yeyish va ichish,
uygqu va uyg'oglik, harakat va harakatsizlik, bo'shanish, nafsoniy
kayfiyatlar Kkiradi.

Ibn Sinoning falsafiy fanlarni rivojlantirishga go'shgan hissa-
si ham katta. Falsafada u o'zining panteistik tamoyillaridan kelib
chiqgib, ilohiyot va borliq bir-biriga zid, bir-birini inkor etuvchilar
emas, balki bir butun holda mavjud degan xulosaga keladi. Aba-
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diylik ilohiyotga ham. moddiy olamga ham daxldor. Lekin Tangri
va moddiy olam, tabiat ma'lum pog'onalar yordamida bogianadi.
Zanjirning bir tomonida Tangri - zaruriy vujud, ikkinchi tomoni-
dan tabiat yotadi. Tabiat Tangri ta'siridan shu darajada uzogki, u
0‘z gonuniyatlari yordamida voge boiadi, o'zgaradi, rivojlanadi.
Shunday qilib, Alloh va olam bogianishi sabab va ogibatbogia-
nishi tarzida tushuniladi: Alloh abadiy boiganligidan uning oqgibati
boimish olam ham abadul abaddir. Sababi, bogianish, ya’ni de-
termenizm ibn Sino falsafiy fikrlashining muhim tomoni boiib. u
tabiatdagi muayyan tartibni tushunishda ham alohida ahamiyatga
molik. Binobarin, avval tog‘-toshlar, so‘ngra o'simliklar, hayvon-
lar, taraqqgiyotning keyingi tizimida uning yakuni sifatida inson vu-
judga keladi degan fikr Ibn Sino tomonidan ishlab chigilgan va u
rivojlantirilgan muhim falsafiy-ilmiy konsepsiyadir.

Real narsalarni chuqur bilish, boshgacha aytganda, fan bilan
shug'ullanish insonga xos fazilat boiib, vujudi vojib, vujudi mum-
kin, substansiya, aksidensiya; materiya. shakl. aqgl, jon, unsur, jism,
sezish, quvvat, mineral, hayvon, nutq, lison kabi kategoriyalarning
mazmunini bilishni tagozo etadi.

Ibn Sino ijodida insonning tabiiy holatini ifodalaydigan nazm
bilan yozilgan 8 ta doston yuzaga keladi; sogiigni saqlash va gigi-
yena hagida urjuza; yilning toil fasllari hagida urjuza; anatomi-
ya hagida urjuza; Gippokrat vasiyatlari hagida urjuza; tajribadan
oigan amaliyotlar hagida urjuza; tibbiy nasihatlar hagida urjuza;
aloga hagida urjuza; tabobat haqida urjuza.

Tabiiy hodisalar: ziddiyatlar, harakat. rivojlanish olamni ido-
ra qiluvchi manba - «tuzilish va buzilish»dan iborat ziddiyatdir;
birinchi insonlar hagida afsonalar (birinchi insonlar; Odam va
Havo, Mard va Mardona. Misho va Mishona); davriy hodisalar;
to'fon hagida, yorugiik nuri (nurning tezligi, nur harakati va to-
vush harakati, nur va gorongilik. Oy nuri va Quyosh nuri); sagla-
nish g'oyasi; simmetriya; «tabiat yangilishishi» (modda mo'iadil
migdorda saqlanadi, tabiatda simmetriya ifodasi - gul barglari 3, 4,
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5, 6 va 18 ta boiadi, 7 tayoki 9 ta boimaydi); umr masalasi (uzoq
umr koiadigan mintagaga Farg'ona ham kiradi).

Markaziy Osiyo tabiatshunosligining keyingi taraqgiyoti buyuk
olim Ulug'bek nomi bilan uzviy bogUq.

Sharafuddin Ali Yazdiy «Zafarnoma» asarida yozishicha. Amir
Temur huzuriga chopar kelib, Liug'bekning tugilgani va mu-
najjimlar bu nevara kelajakda ham olim, ham hukmdor bolshini
bashorat gilganlari xushxabarini yetkazadi. Sohibgiron xursand-
ligidan Mordin gal'asi gamalini to‘xtaiib, uning xalgiga yuklangan
toiovni bekor giladi. Uning 0‘z nabirasiga Muhammad Tarag‘ay
deb ism go'yganini ham munajjimlarning yuqoridagi bashorati bi-
lan bogiash mumkin.

MUHAMMAD TARAG‘AY ULUG'BEK (Ulug'bek - taxallusi; asi ismi- Mu-
hammad Tarag'ay) (1394. 22. 3, Sultoniyashahri, Eron Ozarbayjoni- 1449.
27. 10, Samargand) - buyuk o'zbek astronomi va matematigi, daviat arbobi. .
Shohruhning o'g'li, Amir Temuming nabirasi. Sohibgironning «besf vyillik yu-
rishrida (1392-1396) Irogdagi Mordin gal'asini gamal qgilish choglda tug'ilgan.

Tari.xdan maiumki. Ulug'bek 1424-1428-yillarda Samargand
shahri yaginidagi Obirahmat degan joyda rasadxona qurdiradi,
0'zining astronomiyaga oid kuzatishlarini bevosita shu yerning
o'zida olib boradi. Uning 1437-yilda tugatgan «Ziji jadidi Ko'ra-
goniy» («Ko'ragoniyning yangi astronomik jadvali») asari ana
shunday ilmiy kuzatish va xulosalar negizida dunyoga keladi.

«Ulug'bek akademiyasi» nomli kitobda (Abdurahmonov. -
Toshkent, 1993) gayd etilishicha bu asar Kirish, to'rt kitob (bo'lim)
dan iborat. «Zij»ning birinchi Kitobi eralar va turli tagvimlarga
bag'ishlangan. Unda hijriy, yunon eralari, ularni hisoblash usullari,
ular orasidagi munosabatlar garab chigiladi. Vil hisobida kabisa
yilini topish masalasi ko'riladi, Ulug'bekning fikricha har 30 yilga
11 ta kabisa yili to'g'ri keladi. Ikkinchi kitobda matematik hisob-
kitoblar tizimi beriladi. Uchinchi kitob trigonometrik jadvallarga
bag'ishlangan. Uning amaliy astronomiyaga bag'ishlangan gismi-
da sayyoralar harakati nazariyasi, osmon yoritgichlarining koordi-
natalarini aniglash, yulduzlar va sayyoralar orasidagi masofalarni
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belgilash kabi masalalar yoritiladi. Nihoyai. «Zij»ning to’ninchi
kitobi ilmi nujum. ya’ni astrologiyaga bag'ishlanadi. llmi nujumda
sayyoralaming turlicha mos turishlariga garab kishilarning tole'no-
masini tuzish, sayj oralarning turli-tuman joylashuvining Kishilar
tagdiriga ta’siri masalalari garab chigiladi.

Aytish kerakki, Ulug'bek jadvali 0z davrining eng mukammal
yutuqglaridan hisoblanadi. Chunonchi. Ulug'bekning yil hisobi ho-
zirgi zamon hisob-kitoblariga qiyos gilinganida bir minutu ikKki
soniyaga tafovut gilar ekan. Temuriylar davrida ilmu fanning bar-
cha sohalari, shu jumladan, tabiatshunoslikda ham muhim ishlar
gilindi. Quyida ularning ayrimlarini gayd gilib o'tamiz.

' . MUHAMMAD IBN UMAR SA'DIDDIN AT-TAFTAZONIY (1322, Niso Yyaqi-
nidagi Taftazongishlog'i- 1392. 12. 8, Samargand) - qomusiy olim. Taftazoniy
gariyb 30yil (1340-yildan 1372-yilgacha) davomida Hirot va Movarounnahming
turli shaharlaridagi madrasalarda falsafa va mantiqdan dars bergan. So'ngra.
Temur da'vatiga binoan Santarqandga kelib, saroyda xizmat gilgan va umrlnlng
oxirigacha shu saroyda yashab, ijod bilan shug‘ullangani%,, (]

Sa’diddin Taftazoniy - islom falsafasi. mantig, she’riyat va
arab tiliga bag'ishlangan 46 dan ortig asarlarning muallifi. Uning
mashhur asarlari; «Mantiq va kalomga sayqal berish». «Din asosla-
rini izlovchilarning magsadlari», «Keng talgin», «Y o'l boshlovchi
rahbar» va hokazo. Uning ilmiy-falsafiy qarashlari negizida iroda
erkinligi muammosi alohida o'rin tutadi.

mCIYOSIDDIN JAMSHID KOSHIY (AL-KOSHIY) (iaxmf 1430-yilda"*Sa-
>marqgandda vafot ettan) - atogli matematik va astronom: Asii Eronlik Koshon i
shaahridan bo liby boshlangich matematik ma’lumotni shu yerda olgan va XV
ast boshida Ulugbekning taklirr bilan Samargandga kslgan; bu yerda Qozizo-™
da RBumiy bilan birga Ulugbek rasadxonasi va madrasa3| qurilishiga rahbariik'
gilgan. - n t'

Koshiy Ulug'bek go'l ostida ishlagan Musayn Birjoniy. Ali
Qushchi va boshgalarning kaniolotga yetishishiga katta gissa
go'shgan. Koshiy astronomiyaga oid «Ziji Xoqoniy dar takmili
ziji Elxoniy» («Elxoniy astronomik jadvalini takomillashtirishda
Xoqoniy astronomik jadvalining ahamiyati»), «Sullam us-samo»
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(«Osmon narvoni»), «Nuzxat ul-xaloig» («Bogiar sayri») va
matematikaga oid «Risola al-muhitiya» («Aylana hagida risola»),
«Risola ul-atvor al-jayb» («Vatarlar va sinus hagida risola»), «Mii-
toh ul-hisob» («Arifmetika kaliti») asarlarini yozgan. Koshiy bir-
inchi boiib matematikaga pozitsion asosda o'nli kasrlarni Kiritdi
va nazariy asoslari, ixtiyoriy ko'rsatkichli ildiz chigarishga doir
Nyuton binomining koeffinientlarini topishda ba’zi bir formulalar-
ga to’g'ri keladigan additiv usulni goiladi. Koshiy sinn va n (pi)
sonini o‘nlik sistemada 17 xona aniqlik bilan hisobladi. Koshiy
O'rta asr Sharq maternalikasini yuqori bosqichga koiarishga katta
his.sa qo‘shdi.

Ali Qushchi (vafoti 1474-yil) yirik matematik va astronom si-
fatida Samargandda shuhrat topgan. U 20 dan ortig asar yozgan
boiib, quyidagi risolalari mashhurdir: «Hisob hagida risola»,
«Kasrlar risolasi», «Hisob hagida», «Astronomiya ilmi haqida riso-
la». «Sharhi Ziji Ulug'bek» va h.k. Nazariy-falsafiy va tabiiy-il-
miy fikriar keyinchalik Mirsaid .lurjoniy, Suf Qorabogiy, Cho'gon
Valixonov va boshgalar tomonidan ijodiy rivojlantirildi. Ibn Sino
Zakariyo ar-Roziy va Berviniy kabi jahon falsafiy tafakkuri tarixida
birinchilardan bo'lib kuzatuv va tajribaga muhim e’tibor garatdi.

. yABU RAYHON MUHAMMAD IBN AHMAD BERUNIY"
(973-1043) Markaziy ORjyq tabiiy-ilmiy va ijtimoiy;fikri®
' mga katta hissa qo'shgan gomusiy olimdir. Beruni®irig3
madaniyatimiz tarixida sairnogli o'rin~tutaidigan: yfnk;
- asarlari mavjud:.«O'tmish yodgortiMari» \«Xoraz
Amashhur zotiari», «Geodeziya», «Hindiston», «Qonunij,
t Mas'udiy», «Minerologiya», «Saydana» va boshgalar’
/Beruniyninglyirik: asariaridan biri «Qadimgi i*qtardan”®
~ qolgan yodgoriiklar» bo'lib'i shargshundslik fanida «Osor
al-bogiyarsi«Xronologiya», «Yodgortiklar» nomlan bilan mashhur

«Mening butun fikri-yodim, galbim bilimlarni targib qilish-
ga qaratilgan, chunki men bilim orttirish lazzatidan bahramand
bo'ldim. Buni men o'zim uchun katta baxt deb hisoblayman», -
deb yozadi olim.
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Bunga Abu Bakr ar-Roziyning (865-925) yuqorida zikr etilgan
kimyoviy jismlar tasnifini misol gilib ko'rsatish mumkin.

ABU BAKR MUHAMMAD IBN ZAKARIYO AR-ROZIY (865. 28. 8-925.
26:10) - Shargning gomusiy olimi, tabib va mutafakkir. O'rta asr Yevropasida
Jotincha Razes nomi bilan tanilib, tabobat sohasida oz davrining Jolinus (Ga-
len)i deb sanalgan. Shuningdek, kimyo, botamka matematika, astronomiya,
mantiq va falsafa kabi fanlarni chuqur o'rgangan: adabiyot va musiga bilan ham
shug”~angan: Roziy bir gancha vaqt Ray va Bag dod shifoxonalarini boshqarr:
gan. U O'rta Osiyo, jumladan, Buxoro ilm ahllari bilan ilmiy muloqotda boigan:
Ko'z kasalligiga uchrab, umrining oxirida ko'r bo'lib golgan. Roziyning tabobat-
ga oid asariaridan 36 tasi bizgacha yetib kelgan. }'

U terapiya, xirurgiya, diagnostika, sanitariya-gigiyena, farma-
kognoziya, farmakologiya, anatomiya, psixoiogiya kabi ilmlar-
ni yangi g‘oya va ixtirolar bilan boyitgan. Tabobat bilan bogMiq
bo'igan botanika, mineralogiya va kimyo fani sohasida ham an-
cha muvaffagiyatlarga erishgan. Roziyning eng muhim asariaridan
biri «Kitob al-hoviy fit-tib» («Tibbiyotga oid bilimlar majmuasi»)
nomli to‘plamidir.

Roziy o‘rta asr Yaqin va O'rta Sharq xalglari falsafasida mav-
jud boMgan ta’limotlaming birortasiga bog'lig bo'Imagan holda
borlig va uning mohiyati haqgida o'z mustagil ta’limotini yaratdi.
Uningcha, borlig - yagona bir-biriga bo'ysunmagan 5 mustaqil
boshlang'ich mohiyat (yaratuvchi, jon, vaqt, makon. materiya)dan
vujudga kelgan.

Boshlang‘ich
mohiyat

Yaratuvchi Jon Vaqt Makon Materiya

Bularning har biri borligning vujudga kelishi va mavjud bo'lib
golishida zaruriy vujudlardir. Roziy materiya. makon, zamonni
yaratuvchi va jon bilan bir xil zaruriy mohiyat deb hisoblab, mod-
diylikni ilohiylikka, ilohiylikni moddiylikka bo'ysundinnadi. U
0'z davrining yirik tabiatshunosi sifatida moddiy olam hodisalari
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va Jarayonlarini materiya va uning xususiyatlari bilan izohlashga
harakat qildi, 0'z natur falsafiy garashlarida ma’lum darajada ilmiy
nugtayi nazarga yaginlashdi. Roziyning o'rta asr falsafasda erish-
gan eng katta yutuglaridan biri - narsalar moddiy atom zarralardan
tuzilgani haqgidagi ta’limotidir. U Demokrit va Epikur atomistik
ta’limotini O'rta asrlarda birinchi marta gayta tikladi. Uningcha,
materiya dastlab bo'linmas zarralar (atom) holatida boMadi, og‘irlik
va tanaga ega, moddiy zarralarning bo'shliq zarralari bilan go'shili-
shi natijasida 4 unsur: tuprog, suv, xavo va olov paydo bo'ladi.

Unsiirlar

Tuproq | Suv | Havo Olov

Atomlarning moddiyligi, abadiyligi va obyektivligi tufeyli ular-
dan vujudga kelgan moddiy olam ham obyektiv va abadiydir. Ro-
ziy zarralarning o'z-o‘zidan harakati masalasini tushunmadi va
muayyan narsalarning vujudga kelish jarayoni asosida materiya
yotsa ham, bu jarayon jonning materiyaga intilishi va u bilan biri-
kishi tufayli yuz berishi hagidagi dualistik nugtayi nazarda turadi.
Roziy makon va zamonni ham substansiya deb tushunadi. bu bilan
ularni materiyadan va bir-biridan ajratadi. Roziyning bundan mag-
sadi ularning obyektivligini ta'kidlashdir.

Roziy bilish nazariyasida moddiy olam hodisalarining inson
sezgi a’zolariga ta’sir etib unda aks etishi, tashqgi olam bilish obyek-
ti. inson esa bilish subyekti ekanini ta’kidlaydi: «Sezgi - seziluvchi
narsalarning sezuvchiga ta'siri». Roziy bilishning eng kuchli quroli
sifatida aglga yuqori baho beradi. Uningcha, insonning ijodiy faoli-
yati faqgat aqgl tufaylidir. «Aql bizni olijanoblikka yetaklaydi, hayo-
timizni go'zallashtiradi. magsadlarimizga yetkazadi».

Roziyning axlogga oid 3 asari: «Kitob tibb ar-ruhoniy» («Ruhiy
tabobat»), «Kitob siyrat al-falsafiya» («Falsafiy hayot tarzi»), «Ma-
gola fi amorot il-igbol va-davla» («Davlatmandlik va baxt-igbol
hagida») bizgacha yetib kelgan. Roziy Sugrotni axloq sohasida
0'zining va barcha faylasuflarning ustozi deb hisoblaydi. Roziy rat-
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sional (agliy) gedonizm tarafdori bo‘lib, dunyo noz-ne’matlaridan
aglga muvofig va me’yor bilan lazzatlanishni yoglaydi.

O'rta asr manbalarida Roziy dinning ayrim agida va tamoyil-
lariga salbiy munosabatda bo'lgani hamda payg'ambarlik haqi-
da agidaga zid bo‘lgan asar yozgani ta'kidlanadi. Lekin uning
tabiiy-ilmiy merosi va falsafiy garashlari Yagin va O'rta Sharq
xalglari ma’naviy merosida muhim ahamiyatga ega bo‘lgan. Ro-
ziyning ilmiy merosini birinchi marta o'rgangan olim Abu Rayhon
Beruniydir. Beruniy Roziyning tarjimai holi, dunyoqarashi va asar-
larini tadqiq etib, «Fehrist kutub iMuhammad ibn Zakariyo ar-Ro-
ziy» («Muhammad ibn Zakariyo ar-Roziy kitoblarining ro‘yxati»)
asarini yozgan. Roziyning asosiy asarlari o'rta asrlardayoq G ‘arbiy
Yevropada mashhur bo‘lgan, ba'zilari lotin va boshqga Yevropa til-
lariga tarjima qgilinib, keng o'rganilgan. Keyingi davr olimlarining,
jumladan, o‘zbekistonlik olimlarning tadgiqotlarida Roziy asarla-
rining ilmiy jamoatchilikka ma’lum bo'lImagan go'lyozma nus-
xalari va ularning tarjimalari aniqlanmoqgda, ayrim asarlari nashr
etilmoqda.

XX asrning 70-yillariga kelib sinergetik yo'nalish keskin rivojla-
na boshladi. Uning fokusida har gqanday murakkab tizim o0'z-o0'zini
shakllantiruvchi jarayondir deyiladi, ya’ni undagi evolutsiya tar-
tibsizlikdan tartibga, simmetriyadan o'sib boruvchi murakkablikka
boradi deyiladi. Sinergetika so'zining 0'zi esa yunon tilida «ham-
do'stlik, jamoa odobi» deb ifodalanadi va u birinchi marta Xaken
tomonidan Kiritilgan. Fanda sinergetika yo'nalishi llya Prigojin-
ning muvozanatsiz termodinamika tadqiqotlari bo'yicha keskin
rivojlandi.

Uning fikricha, muvozanatsiz ochiq tizimlarda, ya'ni xaotik
harakatdan o'z-o'zidan tartibli struktura paydo bo'ladi deb ko'rsa-
tiladi. Koinotning rivojlanish masalalarini kosmologiya fani tad-
qiq giladi. Hozirgi kosmologiya koinot evolutsiyasining rivojlanish
ehtimollik modeliga ko'ra koinot shishish inflatsion nazariyasini
ko'rsatadi, unga ko'ra. evolutsiya sinergetik 0'z-o'zini boshqaradi-
gan jarayon deb ko'riladi.
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Kimyo ham tabiatshunosUkka oid fan boMib. u materiyaning
kimyoviy o°‘zgarishini o'rganadi. Shuningdek. kimyo materiyaning
kimyoviy 0°‘zgarishlarini kuzatadigan tabiatning fizik jarayonlari
bilan ham shug'ullanadi. Bu o°‘zgarishlar va materiyaning o'zgai'i-
shi o‘zaro kimyoviy jarayonlar ostida bo‘lib o'tadi.

Turli darajadagi zarrachalar ikki turga bo'linadi: molekula os-
tidagi daraja va molekular daraja. Molekula ostidagi daraja mak-
romolekulali polimerlar molekular komplekslarining kolloid hosil
boMishidir.

I1-1V asrda kimyoning ajdodi alkimyo vujudga keldi. Noyob
boimagan metallarni noyob metallarga aylanlantirish uning vazi-
fasi edi.

Uyg‘onish davridan boshlab barcha kimyoviy tadgigqotlardan
keng koMamda amaliy magsadlar (mettallurgiya, shishasozlik,
keramika, bo'yoglar olish va hokazo)da foydalanila boshlandi.

A MIXAIL VASILYEVICH LOMONOSOV (1714-1765)
fail{-atomchi::issigli™
faniga 'juda saimoqiii‘hissa qo'shgan “otim:
X.monosov bir vaqtning o'zida optika, togljshi,kimyo, kera-..,
mika va'smalt"ifalsafapfizika va filoiogiya fanlari bilan.
shug'ullangan fan arboﬂ bo'igan.., , ", . .

XVII asrning ikkinchi yarmida ingliz kimyogari va fizigi Ro-
bert Boyl ilk bor kimyoviy element tushunchasining ilmiy ta'rifini
ilmiy berdi. XVIII asrning ikkinchi yarmida M. V. Lomonosov va
A. L. Lauazye bir-biriga bog'lig bo'Imagan holda kimyoviy reaksi-
yalardagi moddalar og'irligining saglanish gonunini shakllantirib,
kimyoning hagiqgiy fanga aylanishini ta’minladilar.

TukrorUush uchun savoHar
1. Abu Ali ibn Sinoning gaysi asarlarini blasiz?
2. Metafizika ganday nazariya?
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3. Araslu va Forobiy falsafiy karashlarining farqi?
4. Demokrit va Bpikur falsafalarining ilmlar tasnifi hagidagi farg ni-
malardan iborat?

TABIIY-ILMIY VA GUMANITAR MADANIYAT

Barkamol ho'lishlikni o*ziga niya! giUh olgan
odam hamjismoniy, ham nihiy ham ijtimoiy salo-
matligi ustida gayg "iirishi lozim.

. KARIMOV

Reja:

1. Madaniyatning tabiiy-ilmiy salohiyati.

2. Gumanitar fanlarning turlari hamda ularning o‘ziga xosligi.

3. Madaniyatning tabiiy-ilmiy o'ziga xosligi va o‘zaro alogadorligi.
4. Jamiyat ma'naviy madaniyati larkibida fanning o'ziga xosligi.

Mavzuning magsadi: tabiiy-ilmiy va gumanitar madaniyat asoslari,
tarmogqlari hamda metodlari hagida ma'lumot berish.

Alavziining vazifalari:

- madaniyatning ijtimoiy ahamiyati, magsadini yoritish;

-gumanitar fanlarning tabiatshunoslik bilan asoslarini ko'rsatish;

- fanlarning o'zaro alogalarini asoslash;

- madaniyatning tabiiy-ilmiy metodlarining belgilash va h.k.

Tayanch ihora va atamalar: seleksionen urf-odat. cm‘ana, moddiy
mu naviyut, sotsial madaniyat. axloq, huquq, mafkura, mehnat giiroli,
biosfera, gipoteza. tamoyil, tabiiy va ijtimoiy ilmlar, riyoziyot. dialektika
va h.k.

Madaniyatning tabiiy-ilmiy va gumanitar turlari hamda
ularning o‘ziga xosligi va o‘zaro alogadorligi. Madaniyat tu-
shunchasi keng ma’noga ega bo'lib, u o‘simliklarning seleksioner-
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lar tomonidan yaratilgan turlarini; insonning jismoniy. axlogiy va
agliy fezilatlarini shakllantirish jarayonlarini; xalglarning urf-odat-
lari, an’analari. e'tigodlari va turmush tarzini; insoniyat tomonidan
tarixiy taragqgiyot davomida yaratilgan va avlodlar hayoti davomida
muntazam ravishda gayta vujudga keltiriladigan turmushning alo-
hida turini; kishilar hayotiy faoliyatidagi ijobiy ahamiyatga molik
gadriyatlar tizimi va boshga juda ko'plab hodisalarni 0‘z ichiga
oladi.

Madaniyat tushunchasini izohiashning usullaridan biri uni vo-
sitalar yig‘indisi deb talgin etishdir. Xuddi shu jihatdan olib gara-
ladigan bo‘lsa, unga quyidagicha ta’rif berish mumkin: madaniyat
insoniy faoliyat vositalari majmuyi boiib, shu tufayli individ, gu-
ruh, insoniyatning faolligi tabiat hamda ularning o'zaro alogadorli-
gi negizida rejalashtiriladi, amalga oshiriladi va tezlashtiriladi. Bu
vositalar insonlarning o’zlari tomonidan yaratiladi, muntazam ra-
vishda takomillashtirib boriladi va madaniyatning uch sohasi: mod-
diy, ijtimoiy va ma'naviy turidan tashkil topadi.

Moddiy ljtimoiy
inadaniyal madaniyat

Ma’naviy
inadanivai

Moddiy madaniyat deyilganda. inson va jamiyat turmushining
ash’yoviy-energetik vositalari nazarda tutiladi. U o‘z ichiga qu-
yidagi rang-barang omillarni oladi: mehnat qurollari, faol va nofaol
texnika, individ va aholining jismoniy («badaniga oid») madaniya-
ti, inson va jamiyatning farovonligi va h.k.

Ijtimoiy madaniyat - insonning ijtimoiy ixtisoslashgan faoli-
yati turlari doirasidagi xulg qoidalari tizimidir. U o‘z ichiga qu-
yidagilarni oladi: faoliyatning ixtisoslashgan, huqugiy, diniy, dun-
yoviy, axlogiy, ekologik va boshqa turlari.
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Ma 'naviy madaniyat - insoniyat madaniy yiituglaming emot-
sional-irodaviy iiolatini hamda ularni bevosita ifodalash shakllari
(belgilari)ni nazarda tutadi. Ma'naviy madaniyatning asosiy turla-
riga axlog, huquq, dunyogarash, mafkura, san’at, fan va boshgalar
kiradi.

Fan predmeti tarkibida tabiat to‘g‘risidagi bilimlar tizimi tabi-
atshunoslik sifatida. individ, guruh, davlat, insoniyat hayoti uchun
ijobiy tarafdan ahamiyatli boMgan gadriyatlar to‘g‘risidagi bilimlar
tizimi esa gumanitar fanlar sifatida aniq ravshan ajralib chigadi.

Mazkur goilanmada ishlatiladigan Tabiiy-ilmiy madaniyai tu-
shunchasi vogealikning, asosan, quyidagi uch gatlamiga e’tiborni
garatadi;

1) tabiat va jamiyatni o'rganish tufayli goiga kiritilgan infor-
matsiya - axborotning tarixan yigilgan koiami;

2) borligni o'zlashtirish uchun qulay boigan gisga informatsiya
- axborotning hajmi;

3) tabiat va ijtimoiy gadriyatlar hagida individlar, mutaxassislar
tomonidan amaliy o°‘zlashtirilgan bilimlarning mazmuni.

i Tabiiv -ilmiy
1 madainiyat
Lo e e . !
Tabiat va ijtimoiy
i jami i 1 driyatl
Tably_at vajam_lyatm Borligni o‘zlashtirish qa r_|ya_ ?r
O‘rganish tufayli qo‘lga hagida individlar,
R - . uchun qulay boMgan .
kiritilgan informatsiya . . . mutaxassislar
. . gisga informatsiya - . .
- axborotning tarixan . Do tomonidan amaliy
L . a.vborotning hajmi . .
yig‘ilgan ko‘lami o‘zlashtirilgan
bilimlarning mazmuni |

Tabiatshunoslik fanlari tomonidan tadgiq etiladigan tabiat soha-
lari 0‘z mohiyatiga ko'ra bitmas-tuganmasdir. 1J 0'z ichiga mikro.
makro va megaolam obyektlarini gamrab oladi. Buning ma’nosi
shuki, tabiatshunoslik Yer va koinotning noorganik va organik tabi-
atini tadqiq etadi. Noorganik tabiat haqgidagi fanlarga fizika, kimyo,
fizikaviy kimyo va ularning ko’plab sohalari kiradi. Biologik
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fenlarning majmuyi tabiatning hujayralargacha boigan darajasidan
tortib biosferagacha oiganadi. Yerning sayyora sifatidagi xossala-
rini geologiya va boshqa fanlar tadgiq etadi. Koinot - astronomiya,
astrofizika, agrokimyoning bilim obyekti. Matematika migdoriy
gonuniyatlar namoyon boiadigan tabiat borligi sohalarini tadqiq
giladi. Matematik metodlar jamiyat hagidagi fanlarga ham dadil
kirib bormoqda.

Gumanitar madaniyat axlogshunoslik, dinshunoslik, huqug-
shunoslik. san’atshunoslik, falsafa, adabiyotshunoslik, pedagogi-
ka va boshqa fanlarga suyanadi. Gumanitar fanlarning gadriyatlari
tizimiga insonparvarlik, ezgulik, haqgigat, go'zallik, mukammallik,
erkinlik \'a boshqga ideallar kiradi.

Ayni vaqtda, ta’kidlash kerakki, tabiiy-ilmiy va gumanitar
madaniyat oitasida o'zaro uzviy alogadorlik mavjud. Bu esa qu-
yidagilarda ko'zga tashlanadi:

- har ikkala madaniyat ham yagona asosga ega. Bu narsa inson-
ning ehtiyojlari va manfaatlarida ifodalanadi. ya’ni inson 0‘z-0°zini
saqlash va takomillashtirishning eng qulay sharoitlarini yaratadi;

- goiga kiritilgan yutuglarni o'zaro baham ko'radi;

- 0'zaro birgalikda tarixiy-madaniy jarayonni muvofiglashti-
radi;

- inson uchun eng asosiy gadriyat sifatida namoyon bo'ladi: ta-
biat va jamiyatning birligini ifodalaydi.

.lamiyat ma’naviy madaniyati tarkibida fan alohida o'rin tutadi.
Tabiiyki, fandan tashqgari bu tizim san’at, axlog. din, huquqg, mafku-
ra, dunyoqarash va boshgalarni ham o'z ichiga oladi. Ma’naviy
madaniyatning boshqa shakllari singari fan taraqgiyoti ham tarixan
0'z boshidan bir gator bosqgichlarni kechirgan. Umuman, fanning
yuzaga kelishi haqgida turlicha garashlar mavjud. Ulardan ba’zila-
rini ko'rib chigaylik.

- birinchi garash: faoliyat tajribasi sifatida bundan 2 minyil oldin
- losh davrida inson amaliy jihatdan ahamiyatli bo'igan bilimlarni
go'lga kiritgan va bir-biriga yetkazgan paytda fan shakllangan;
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- ikkinchi qarash: mifologik dunyoqarashdan farg qilib fan
bilimning isbollovchi turi sifatida e. 0. V asrda Yunonistonda yu-
zaga kelgan;

- uchinchi garash: tajribasidagi yuksak ahamiyatini tushuna
olish natijasida (masalan, ingliz din arboblari R. Grossetest, R. Be-
kon ijodida) so‘nggi o‘rta asr madaniyati gullab-yashnagan davrda
fan paydo boiadi;

- to‘rtinchi garash: fan XVI-XV1I asrlarda yuzaga keldi. Bun-
ga l. Kepler, X. Gyuygens, G. Galiley, 1 Nyuton asarlarining pay-
do boiishi turtki boidi. Keng targalgan bu nuqgtayi nazar e’tirof
etadiki, fanning asosiy belgilari obyektning matematik modella-
rini yaratish, eksperimental bosgichning empirik natijalari, fizik va
matematik tiplarning fikriy umumlashmasi hisoblanadi. Fanning
ijtimoiy mubhitini yaratish bilan bogiiq boigan London girol jami-
yati, Parij Fanlar akademiyasining tashkil topishi xuddi shu davrga
tegishlidir.

- beshinchi garash yuqoridagilardan farq qilib, fanning yuzaga
kelishini X1X asrning birinchi choragi bilan bogiaydi, bu davrda
ilmiy tadgiqgot bilan oliy ta’limni muvofiqglashtirish yuzaga keladi.
Bu davr fanini yaratuvchilar V. Gumbold va Y. Libix kabi nemis
tabiatshunoslari hisoblanadi.

Hozirgi zamon fani tarkibiy jihatdan g‘oyatda murakkab. Pred-
metining yagonaligi nuqtayi nazaridan barcha ilmiy sohalar tabi-
atshunoslik, ijtimoiy, texnikaviy, gumanitar, antropologik fanlar
majmuyi sifatida namoyon boimoqda.

IImiy
sohalar
majmiivi
Tabiat- Jamiyat- Texnikaviy =~ Gumanitar Antropologik
shunoslik shunoslik fanlar fanlar fanlar

TabiatshiwosUKk fanlari obyekti tabiatni tashkil etadigan bilim-
lar va faoliyatlar tizimidir. Tabiatshunoslik tabiat haqidagi fan;
yaxlit tarzda olingan tabiiy fanlarning majmuyi; insonning bilish
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sohalaridan biri. Tabiatshunoslik sanoat va gishlog hofjalik texni-
kasi, tibbiyotning tabiiy asosi; tabiatni falsafiy tushuntirishning ta-
biiy-ilmiy poydevoridir.

Tabiatshunoslikning mavzusi - tabiatda yuz berib turadigan nar-
sa-hodisalarning turlicha ko‘rinishlari va ularning harakatlaridan,
ularning aloqgalari va gonuniyatlaridan, borligning asosiy shakl-
laridan iborat. O'z mazmuni va tabiat hodisalarini o‘rganish usu-
li jihatidan tabiatshunoslik empirik va nazariy tabiatshunoslikka,
0*z obyektining .xarakteri jihatidan esa jonsiz tabiatning harakat
shakllari (mexanikaviy, fizikaviy, kimyoviy va boshqalar)ni o‘z
mavzui qgilib olgan anorganik tabiatshunoslikka va hayot hodisa-
lari niavzuidan iborat bo‘lgan organik tabiatshunoslikka bo'linishi
mumkKin.

Jantiyatshunoslik - jamiyat hagidagi fanlar tizimidir. Kishilar-
ning tabiat va bir-biri bilan moddiy, energetik, informatsion va
boshqga o‘zaro ta’sirlari jarayonida yangi reallik - jamiyat yuzaga
keladi. U ilmiy bilish obyektiga aylanadi, jamiyatning o‘ziga xos
gonunlarini muayyan darajada tartibga solish zaruriyati tug'iladi.
Aks holda. individlarning turli yo'nalishdagi faolligi kam samara
berishi, hatto halokatga ham olib borishi mumkin. Ijtimoiy fanlar
doirasida kishilarning makro va mikrobirlashmalari, Kishilar birligi
gonunlari va xususiyatlari o‘rganiladi (sotsiologiya, demografiya,
elnografiya, tarix va b.).

Texnikaviyfanlar individlar va. umuman. insoniyatning hayotiy
faoliyati turli sohalarida qo'llaniladigan murakkab texnikaviy qu-
rilmalarning yaratilishi va ishlatilishi gonuniyatlari va o‘ziga xos
xususiyatlarini o'rganadi. Texnika olami g’oyatda mo‘izakor. u
0°‘z qonunlariga ega. texnikaviy ravnaqqa erishmoq uchun ularni
ixtisoslik nuqtayi nazaridan o’rganish zarur.

Gumanitarfanlar JaxdydiX gadriyatlarini predmet sifatida o'rga-
nadigan bilimlar tizimidir. Bu gadriyatlarga quyidagilar daxldordir:
ijtimoiy ideallar, maqgsadlar, me’yorlar va tafakkur qoidalari. mu-
logot va xulg va h.k. Gumanitar fanlar sohasi nihoyatda rang-
barang. U o'z ichiga falsafa, dinshunoslik, axlogshunoslik, esteti-
ka, huqugshunoslik va boshga fanlarni oladi.

231



Antropologik fanlar inson. uning tabiiy va ijtimoiy fazilatlari
birligi va tafovutlari haqgidagi fanlar majmuyidan iborat. Jismoniy
antropologiya, falsafiy antropologiya. pedagogika, madaniy antro-
pologiya, tibbiyot, kriminalogiya va boshgalar shunga kiradi.

Yuqorida tilga olingan fanlarning o‘zaro alogasi va ta’siri as-
pektlarini ajratib ko'rsatish muhim. Ular turlicha asoslarga suyan-
ib belgilanishi mumkin. Birinchidan, belgilangan usuli (metodi)
bo'yicha, chunonchi, kuzatish metodi barcha fanlarga xos. Ikkinchi-
dan, obyektning mohiyatiga kirib borish turi bo'yicha bilisjining
empirik va nazariy darajasi har bir fan sohasida turlicha migyosda
beriladi. Uchinchidan, o'zaro ta’sirni umumiy asoslashda ¢ntrop
holat - insoniylik. Binobarin, barcha fanlarning aloqgalarida inson
asosiy halga hisoblanadi. Buning ma'nosi shuki, inson:

- bilish jarayonini bevosita amalga oshiradi, uni muayyan ma-
gad sari yo'naltiradi, dasturini belgilaydi, o'zining bilish sohasida-
gi faolligini nazorat giladi;

- 0'z ehtiyojlarini qondirish uchun fan natijalaridan foydalanadi;

- ilmiy faoliyatini muntazam takomillashtirib boradi;

- fan, ideallar ma’nosini belgilaydi, taraggiyot istigbolini ba-
shorat qgiladi.

Fan etikasi. Fanning ma’naviy madaniyatining favqulotda
mo'jizakor tushunchasi sifatidagi aso.siy me’yorlari ilmiy faoliyat-
ning axloqiy negizlarini o'rganadigan fan etikasida o'z aksini topa-
di. Fanning asosiy axlogiy me’yor (nomia)lari deyilganda hagiqa-
tni axtarish va qo'llab-quvvatlashdagi beg'arazlik, fanni yangi
natijalar bilan boyitishga intilish, ilgari surilgan ilmiy g'oyalami
vijdonan asoslash, muammolarni muhokama gilish va ilmiy tangid
sohasida ochiglik, ilmiy ijod erkinligi, olimning ijtimoiy mas’uli-
yati kabi tamoyillar majmuyi tushuniladi.

Takrorlash uchun savollar

1 Tabiatda yuz berib turadigan narsa-hodisalarning ko'rinishlari bor-
ligning asosiy qaysi shakllaridan iborat?

2. Tabiatshunoslik fanlari tadgiq etiladigan gaysi tabiat sohalarini
gamrab oladi?
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3. Umiiman, fanning yuzaga kelishi hagida qanday garashlar mavjud?
4. Tosh davrida inson amaliy jihatdan ahamiyatli boigan bilimlarni
ganday shakllantirgan?

TABIATNI BILISHNING TABIIY-ILMIY USULLARI
VA TUZILISHI

Tabiatni o ‘'rganish nafagalfoydali, nafaqgat
inson g'tinirlanadi, rnhan oziiga oladi, eng
asosiysi esa. tabiat go'zaldir.

ANRE PUANKARE

Reja:

1 Tabiat ilmining zamonaviy konsepsiyasi.

2. Tabiatni bilish shakl va usullari.

3. llmiy va asoslangan bogianishlar.

4. Tabiiy-ilmiy bilishni uyg‘otuvchi stimullar.

Mavzuning magsadi: mukammal tushunchalarni yoritish, tabiiy-il-
miy o'rganishning shakl va usullari hagida maiumot berish.

Mavzuning vazifalari:

- tabiiy-ilmiy bilishning fanlar bilan bogiiqligi ahamiyatini yoritish;

- fanlarning sinergetik paradigmalarini ko ‘rsatish;

- no’anaviy energiya manbalaridan (quyosh, shamol, geotermal ener-
giya manbalaridan) foydalanish hisobidan tabiiy energiya resurslarini te-
jash;

- tabiat resurslardan oqilona foydalanish alogalarini asoslash;

- hozirgi zamon fizikasi gonunlari xususiyatlarini belgilash;

Tayanch ihora va atamalar: Nyuton va evohitsion paradigma, fazo
va vaqt. simmetriya xususiyatlari, korpuskular va kontinual an ‘ananalar,
tirik va o 'lik tabiat, biosfera, bio.sferadan noosferaga o fish, ilmiy bilish,
oriyentatsiya, dialektikjarayon, struktura, ijtimoiy madaniyat, gipoteza,
tamoyil, dialektika teleskop, radioteleskop, atom yadrosi, rentgenostruk-
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Im- analiz. lahlil. sintez. ideallasininsh. ummniashtiri.sh. a/xsircal. konk-
ret, logik. ixtiro anaioglar. modeHashtirish induksiya, ijodiyfikrlash, in-
titilsiya, ishollash, aksioma sinxrofazotron va h.k.

Tabiatshunoslikning zamonaviy konsepsiyasi bizni o‘rab olgan
dunyoda kechadigan jarayonlar, tabiatning fundamental gonunlari.
olam, tirik mavjudotning paydo boiish konsepsiyalari, moddasi,
dunyodagi hodisalar jarayonlarini tushuntirishda universal evolut-
sion sinergetik paradigma bilan hodisa va jarayonlarni tushunti-
rishda o‘z-o‘zidan paydo boiish, ular orasida uzviy bogianishni
o’rgatadigan fan ekanligi hagida tushunchaga ega boidik. Endi
uning asosiy vazifasi Nyuton va evolutsion paradigma, fazo va
vaqt, simmetriya xususiyatlari, tabiatning bilishda korpuskular va
kontinual an’ananalar, tabiatda tartib va tartibsizliklar, tirik va o i k
tabiatni 0‘z-o‘zidan paydo boiishi, biosferaning chidamliligi, ta-
biatdan ogilona foydalanish, biosferadan noosferaga oUsh kabi
muammolarni talabalar ongiga sindirish bilan yetuk insonni kamo-
Iga yetkazish asosiy vazifasi boiib hisoblanadi.

IImiy bilish deb, inson ongining faol magsadga yo‘naltirilgan
haqiqgiy ifodasi desak, xato gilmaymiz. llmiy bilish atrof muhitni
to‘g‘ri anglash va yo‘nahirilgan magsadlar uchun to‘g‘ri oriyentat-
siya olishga yordam beradi.

IImiy bilish murakkab dialektik jarayon boiib, inson ongi-
ning narsalar strukturasini anglab, ularning bir-biri bilan gonuniy
bogianishini aniglaydi.

Oigan asrlarda amalga oshirilgan ixtirolar shuni koisatadiki,
ilmiy bilimning chegarasi yo‘q, Mirzo Abdulqgodir Bedil, A. Eyn-
shteyn, G. Mendeleyevlar har xil davrlarda yangi-yangi g‘oyalar-
ni maydonga tashladilar va bu nazariyalar insonlarning tabiatga
boigan ma’naviy va ilmiy munosabatini o‘zgartirdi.

XX asrning eng muhim yutuqlaridan biri hujayra, yagona elek-
tromagnit maydon nazariyasi, Mendeleyev davriy sistemasi, ele-
mentar zarrachalar. kompyuter texnikasining kashf etilishi boiib
hisoblanadi.
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Agar odamlar, hagigatan ham, tabiatdagi jarayonlar mag‘zini
bilish mumkin emas deb hisoblasalar, xato giladilar. Bilishjarayoni
doimiy ravishda rivojlanadi. Har bir ochilgan yangilik yana ko'plab
muammolarni keltirib chigaradi. M. Plank XIX asrning 80-yillarida
professor Enoliga xat yozib, o'zining nazariy fizika bilan shug‘ul-
lanishini bildirganida: «Siz nazariy fizika bilan shug'ullanmang, bu
fanda yangilik golmadi hamma yangiliklar ochildi», - degan edi.
Biz bilamizki keyingi yillarda nazariy fizikada ko'pdan ko'p yan-
giliklar gilindi.

Hozirgi paytda fanlarning bir-biri bilan o‘zaro ta’siri natijasida
kompleks fanlar vujudga kelmoqda, fanlarning integratsiyasi tez-
lashmoqda. Tabiiy fanlarda katta ilmiy kuch bilan insonlar qulay
boigan yangi energiya manbalarini yaratish ustida ish olib borishni
taqozo gilmoqgda va yaratilmoqda.

Tabiatshunoslikning izchilligi uning olg'a rivojlanishida
gaytmas (takrorlanmaydigan) tasnifga olib keladi. Har bir tarixiy
bosgichda ilmiy bilish fundamental kategoriyalar va tushunchalar,
metodlar, tamoyillar. ya’ni tafakkurni tushuncha bilan birlashti-
radigan bilish shakllarining ma’lum yigindisidan foydalanadi. Ma-
salan, kuzatish antik tafakkur uslubi uchun bilim olishning asosiy
usulidir. Yangi zamon fani eksperiment va oddiy, kelgusida tad-
gigotning ajralmaydigan birinchi elementlarini izlashga yo‘naltiril-
gan tafakkur, analitik yondashuv boshgaruviga tayanadi.

Zamonaviy fan o‘rganilayotgan obyektlarni yaxlit va ko'p to-
monlama gamrab olishga intilishi bilan tavsiflanadi. Bu tizimli
yondashuvdir.

Tabiatshunoslikning butun tarixida differensiatsiya va integrat-
siyaning murakkab dialektik birikmasini qoplaydi. Ilmiy bilishni
differensiatsiyalash ko‘p asrlik tarixga ega. Qadimgi tabiat falsafa-
sidagi «i“nlaming fani» astronomiya va matematika birinchi fan-
lardandir.

XVI1I-X1X asda differensiatsiyalash jarayoni ko'proq faollash-
di. Geografiya, geologiya, paleontologiya, fizika, bioiogiya, bir-
muncha vaqgtdan so'ng kimyo, fiziologiya mustaqil fan boidi, ter-
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modinamika va boshqalar fan sifatida rasmiylashdi. Shunday qilib.
barcha yangi sohalarni o°‘zlashtirish va bilimni chuqurlashtirish
fanni differensiatsiyalashga olib keladi.

XIX asr fanining rivojlanish tendensiyasi fanlarni bir-biridan
ajratib ixtisoslashtirish bo’ldi. Birog tabiatshunoslikning rivojla-
nishi bilan turli tabiiy fanlarning imkoniyatlari. usullari va metod-
larini jalb gilishni talab gilgan yangi murakkab ilmiy muammolar
paydo boidi.

Olamda mavjud o°‘zaro bogiiqg barcha hodisa va jarayonlar ta-
biatshunoslik rivojlanishining maium bosgichida integratsiya ten-
densiyasi uchun sharoit yaratdi. Tabiatshunoslik rivojlanishining
barcha bosgichlarida tabiiy va texnikaviy yoki amaliy deb ataladi-
gan fanlar shunchalik matematika, fizika va kimyo bilan bogiiq
boiganligi sababli ularni bir-biridan ajratish giyin boigan, ana shu
holatda integratsiya namoyon boiadi. Dastlab tabiatshunoslikning
yangi tarmogqlari predmetlik belgisiga ko‘ra shakllandi.

Zamonaviy tabiatshunoslik uchun predmetlikdan muammolik
yo'nalishiga oiish xosdir. Bunda maium yirik nazariy yoki amaliy
muammo ilgari surilishi munosabati bilan bilishning yangi sohalari
paydo boiadi.

Shunday qilib, biofizika. biokimj'o va elektrokimyo kabi birik-
kan fanlar vujudga keldi. Ularning vujudga kelishi tabiatshunos-
lik differensiatsiyasining yangi shakllarida davom etdi, biroq. shu
bilan birga, avval ajralgan fanlar integratsiyasi uchun yangi asos
boidi.

Ko'proq tez rivojlangan yangi fanlardan biri - radioastronomiya.
Zamonaviy, mukammal tuyulgan teleskoplar cheklangan imkoni-
yatga ega. Radioastronomiyada kuzatish radio toiginlari yordami-
da olib boriladi. Xususan, radioteleskop yordami bilan koinotning
eng katta obyekti - oichami 2 x 10' yorugiik yiliga teng boigan
galaktika aniglandi. Nazariy-mantiqiy gatiylik. mukammallik.
yugori matematikalashtirish tabiiy fanlar blogining muhim xususi-
yati hisoblanadi. Tabiatshunoslikda eksperimentning o'ylangan va
tabiiy fizik tipi shakllandi, soiig ular nazariy-amaliy imkoniyat-

236



lari bilan ilmiy ishlab chigarish darajasigacha o‘sdi, hozirgi vagtda
esa mashinalar yoki yangi kirib kelayotgan texnologiyalardir. Ular
murakkab yoki bajarilishi mumkin bo'lmagan tadgigot vositalari
bilan bilish obyektlarida goilaniladi.

Tabiatshunoslikning yana bitta yutuqli xususiyatlaridan biri
ko‘pgina tarkibiy fanlari bilan 0°zining obyektiv va metodologik
chegaralarini egallash, ularni umumilmiy darajaga chiqgarishdir.
Aynigsa, boshgaruv jarayonlari va har ganday tabiat tizimi (in-
formatsion aspektdagi tirik organizmlardan boshlab)ni o ‘rganadi-
gan fizika, kibernetika, etologiya (yuqori organizmli hayvonlar
va ularning hamjamiyati hagidagi fan) va ekologiyani aytib o ‘tish
zarur.

Ko‘p asriik tajribalar odamlarga tabiatni ilmiy metodlar bilan
0‘rganish mumkin degan xulosaga kelish imkonini berdi. Metod
tushunchasi yunoncha métodos so‘zidan olingan bo‘lib nazariy
va amaliy o‘zlashiirishning usullari va operatsiyalari yig‘indisini
bildiradi.

Tanigli faylasuf, XVII asr olimi F. Bekon metodni gorongMda
ketayotgan yo'lovchining yo‘lini yoritayotgan fonar bilan giyos-
laydi. Metodlami maxsus 0°‘rganish bilan shug‘ullanadigan, met-
odologiya deb nomlash gabul gilingan butun bilimlar sohasi mav-
jud. Metodologiyaning muhim vazifasi bilish metodlarining kelib
chigishi, mohiyati, samaradorligi va boshqa tasnifiarini o'rganish
hisoblanadi. Ilmiy bilish metodlarini ilmiy tadgigqot jarayonida
keng go'llanishiga garab bo'lish gabul gilingan. Barcha narsalarga
taallugli, umumiy ilmiy va xususiy ilmiy turlarga bo'linadi. Barcha
narsalarga taallugli metodlar ikki xil bo'lib, metafizik va dialektik
metodlardir. XIX asrning o‘rtalarigacha hukmron bo‘lgan metafizik
metodni dialektik metod siqib chigara boshladi.

Tabiat resurslardan ogilona foydalanish, biosferadan noosferaga
o'tish ishlari, yagona umuminsoniy madaniyat sari odamlar in-
tilmoqgda. Inson juda ko'p biokimyoviy, biofizikaviy va fiziologik
jarayonlar orqali atrof muhit bilan uzviy bog'langan. Yerga, deh-
gonchilikka bo'igan ehtiyoj geometriyani, yerni ta’rifiash, geografi-
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yani. qurilish sanoati. mexanika fanini vujudga keltirdi. Amaliyot
haqigatni bilishni asosiy kriteriyalaridan biridir.

Bilim tug'ilmaydi, to'g'ri qgo'yilgan manzilda bilim o'sishi
mumkin. Insonlar haqiqiy bilish usullarini anglashda amaliyotning
roli katta. Xususan:

- amaliyot ilmiy bilishning manbayidir;

- amaliyot haqigatning Kriteriyasi.

Tabiiy-ilmiy bilishni uyg*otuvchi stimullari, ya’ni uyg'otuvchi
tezlatkichlari boiishi kerak ekan. Bir tomonlama anig yunaltiril-
gan ilmiy ish ayrim hollarda bir garashda hech ganday yangilik
bo'Imaganday boisa-da, katta-katta ixtirolarning kashf etilishga
sabab boiadi. Olamni bilishning yangi tabiiy-ilmiy metodologiyasi
bo'lib hisoblanadi. Ammo hozircha ganchalik termoyadro reaksi-
yasini boshqarish zarur boiishiga garamasdan, amaliyotda isbot-
lash ishlari yakuniy xulosaga borgani yo‘q. Demak, buning uchun
atroflicha ilmiy izlanish ishlari tugallanishi kerak.

Insonning tabiatni tabiiy-ilmiy bilish usullaridan yana biri sim-
metriya xususiyatidir.

Hagiqgiy tabiiy-ilmiy bilim narsalarni, hodisalarni, inson ongida
to‘g‘ri ifbdalanishidir. Haqiqiy real tushunchalar, nazariyalar o ‘rni-
ga yolg‘on fikriar, konsepsiyalar ham bor. Bu g ‘oyalar mukammal
bilimga. tajribaga ega boimagan hollarda insonlarda, hatto jami-
yatda ham ro‘y beradi. Bu holatlarda predmetni to‘g‘ri ifodalay bi-
lish, obyektiv mazmuniga to‘g‘ri keladimi yo‘gmi, chuqur o‘ylan-
gan fikriar boiishi kerak.

Har ganday hagigat obyektiv oi’ganish va bilishning natijasi
bo'lib hisoblanadi.

Masalan, Geyzenberg noanigliklari. Agai- biz elektronning koor-
dinatasini aniq bilsak, tezligini anig bilmaymiz va aksincha.

Hagigat nisbiy ham boiadi, inson biror obyektni o'rganishda
aniq strukturasini boshga bir obyektga nisbatan o'rganadi. Nisbiy
hagiqat obyektni to'lig yoritib berolmaydi. Absolut hagigat degan-
da, bir necha fikriar tushuniladi: birinchidan, obyekt, olam yoki
tirik Organizm haqida yetarlicha tushuncha hosil gilish. Obyektni,
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material jismni. tirik organizmni, olamni toiig absolut bilib boia-
dimi, yangi bilimlar fikriar bilan toidirib boriladi.

Hozirgi zamon fizikasining gonunlari, xususiyatlari (tamoyil-
lari), usullari anig va amaliyotda hatto gumanitar fanlarda ham
ayrim hollarda noanigliklar mavjud. Shuning uchun fizika fani qo-
nuniyatlari, xususiyatlarini umumiy «ilmiy usul» deb garash mum-
kin. llmiy usulni quyidagicha sxemada tuzish mumkin:

Fkspiiricm

Miifjdoriysif'ir " '\
/ ‘ , ko‘is.ilkiclilar

m  Gipotc/a v (a\ininlar

cld tupcic/.i'

Tabiiy obyckt hagida empirik ma’lumotlar.

Ma’lumki, ishchi gipoteza asosida nazariya tuziladi. Bizni o'rab
olgan dunyoni bilish usullari Gyodelning toiigmas aksiomatik teo-
remasidir. Bu teoremada, asosan, «har ganday yopiq garama-gar-
shiliksiz aksiomatik si.stemada doimo shunday tasdiglar uchrab
turadiki, buni postulatlar, qoidalar orqgali isbotlab bo'Imaydi».

Masalan, tilni chegaralanganligi, ya’ni har ganday tilning mu-
kammal lug'ati ham ayrim ifodalarga tushuncha bera olmaydi.
Dunyoni bilishning yana muhim usullaridan biri irlandiyalik fizik
Bell teoremasidir. Bu teorema N. Bor bilan A. Eynshteyn orasidagi
tortishuv natijasida kelib chiggan.
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N. Bor aytadi: «Atorfi fizikasinirig qonunlari - tabiatan statistik
gonunlar. ayrim atomdagi jarayonlar esa dinamik. Bunda klassik
fizika xususiyatlari zarur emas».

A. Eynshteyn aytadi: «Kvant mexanikasidagi ayrim lokal
bog‘lanishlar o'zgaruvchan, mikroorganizmlarni tushuntirishning
ehtimoli vujudga keladi».

Albatta N. Bor bu tortishuvda haq edi.

Tabiiy-ilmiy bilishning shakllaridan biri empirik va nazariy ku-
zatishlar natijasi hisoblanadi. Tabiiy-ilmiy bilishning tarixiy yoMi
bizni o‘rab turgan dunyoning, tirik organizmning sezgi orqali
aniglanishi bo'lsa, tirik organizm sezishdan, fikrlashdan boshla-
nadi. Tabiiy-ilmiy bilishning asosiy formasi kuzatish, eksperiment
o'tkazish, ya'ni empirik bilishdir. Empirik bilish va nazariya yago-
na jarayon boMib, har ganday tabiiy-ilmiy tekshirish bosqichlarida
namoyon bo'ladi. Bizni o‘rab olgan dunyoni bilishning shakllari-
dan biri sezish orgali bilishdir. Hagigatni bilishning eng sodda for-
malaridan biri sezgi orqali bilishdir.

Bizni o‘rab olgan dunyoni bilishning shakl va usullaridan yana
biri texnik vositalar orgali. Masalan, olamni, yulduzlarni bilishda
teleskop, radioteleskop, atom yadrosiga Kirib borishda rentgeno-
struktur analiz, sinxrofazotron va hokazolardan foydalaniladi.
Bilishning shakllaridan yana biri tafakkur, ya’ni fikrlash orqali
bilishdir. Bizni o‘rab olgan dunyoni bilishning yana bir shakl va
usullaridan ilmiy fakt, kuzatish va eksperiment o'tkazish, gipoteza.
postulatlar, oldindan bilish va sezish kabilar ham mavjud.

Bundan lashqari, bizni o'rab olgan dunyoni bilishning taqqos-
lash, tahlil. sintez gilish, ideallashtirish, umumlashtirish, abstrakt,
konkret, logik, ixtiro anaioglar, modellashtirish induksiya, ijodiy
fikrlash, intuitsiya, isbotlash, aksioma kabi shakl va usullari mav-
jud. Xulosa qilib aytganda, bizni o'rab olgan dunyoni bilishning
shakl va usullari ko'p boiib, yangi-yangi usullar ochilaveradi.

Takrorlash uchun savoHar
1 IImiy bilish ganday jarayon?
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2. Empirik ma’lumotiar nima?
3. Tabiiy hodisalar nazariyasini izohlang?
4. Bizni o‘rab olgan dunyoni bilishning ganday shakl va usullarini

bilasiz?
KOSMOLOGIYA ELEMENTLARI VA
KOINOTNING KOSMOLOGIK MODELLARI
O'gib hilmoq - boshgalarning fila-i
to'g'ri el<anligini tiishiinmoqciir
GEGEL
Reja:

1. Kosmologiya elementlari.

2. Kosmologiya modelining xususiyatlari haqida.
3. Koinotning dastlabki ilmiy garashlari.

4. Galaktika elmentlari.

Muvztining magsadi: koinotning kosmologik modellarining dastlabki
ilmiy garashlarini o‘rganish va ular hagida ma’lumot berish.

Mavzuning vazifalari:

- kosmologiya fanining ahamiyatini yoritish;

- kosmologik modellarning materiyadagi o’rni;

- koinotjismiarini O‘rganish;

- kosmologiyaning ilmiy holatlarini o'rganish.

Tayanch ihora va atamalar: makro dimyo, mega dunyo, materiya,
maki‘o va mikro zarrachalar. protuberans, molekidalar, atom, elek/ron,
orbital, molekular, orbital hajm, fazo, jarayonlar. fizik gonuniyatlar, tabi-
at, fizik vakitum, makroskopikjismlar, ionlar. kosmikjism, ekvator, mag-
nit, sfera, radiatsioii qutb, magnit maydoni, zaryiadlangan zarrachalar,
qutb, kosmik nurlar va h.k.
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5-rasm. Quyosh tizimi va uning atrofida
tasvirlangan sayyoralar: Quyosh, Merkuriy, Venera,
Yer, Mars, Yupiter,Saturn, Uran, Neptun, Piulen
va boshga kichik jisnilar.

Zichlik va bosim quyidagi shaklda boiadi. Qit'alardagi yer go-
bigi 65 km gacha qgalinlikda, suv ostidagilari esa 8 km gacha bo la-
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di. Yer yuzasining maksimal balandligi: Jamolungma va Himolay
togiari 8848 m, eng chuqur joyi tinch okeaniga quyiladigan Ma-
riana chuqurUgi 11022 m. Yer osti qobig‘i mantiyada joylashgan
bo'lib, Yerning eng kuchli qgattiq pardalaridan iborat. U 2900 km ga-
cha chuqurlikda targaladi va Yer og'irligining 60 foizdan ko'prog'i
va hajmining 80 foizga yaqinini tashkil giladi.

Yer yadrosi kuchli o'rganilmagan. U tashqgi (suyuq) va ichki
(gattiq) gismdan iborat deb hisoblanadi. Yerning boshga sayyo-
ralardan fargi biz o'zimiz tushunadigan darajadagi mavjud hayotda
yashashga imkon beradigan harorat va atmosferaning kislorodga

boyligidir.

Ekotizim Venera orbitasidan
Mars orbitasigacha tarqaladi. Yer
ekotizimi bu quyosh nurlanishi
oblasti bo'lib, yashash uchun mos
sharoit yaratadi. Yer yadrosining
temir ma’dani bilan bog'liq bo'igan
mustahkam magnit maydoni Yer
xususiyatiga mos.

Yana Yer yuzasining ko'p gismi
suv bilan goplanganligijuda ajoyib.
U to'rt ichki sayyoralar ichida kat-
tasi bo'lsa ham, uning quruqlik qis-
mi Marsdan ancha kam. Mars sirti
yuzasi maydoniga teng. Oyni tad-
gig gilish Yerning yoshi 4,6 mird
yil ekanligini ko'rsatgan, oyniki
ham shuncha. Zamonaviy nazariya
hech gachon «quyosh tumani» kabi
nimadir mavjud bo'lImagan, unda
shunday modda borki, u to'yinib.
muntazam sayyorani tashkil giladi
deb taxmin giladi. Agar shunday
bo'lsa, u holda Quyosh va sayyo-

6-rasin. Quyosh tasviri.

T

7-rasm. Merkuriy tasviri.
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ralar bir xil kelib chigishga ega va
bir xil hamda aynan shunday mod-
dalardan tuzilgan.

Quyoshning yoshi taxminan
5 mlrd yil deb hisoblanmoqda. Di-
ametri yernikidan 109 marta, og‘ir-
ligi uning og‘irligidan 3330000
barobar ko‘p. Quyosh yuzasining
o'rtacha harorati 6000 kelvin-
ga, markaziy joylaridagi harorat
15 mIn darajaga yetadi, bosimi esa
yuzlab milliard atmosfera. Sun-
day sharoitda geliy yadrosidagi
vodorod yadrosini sintez giluvchi
yadroviy reaksiyalar sodir boia-
di, natijada buning hisobiga ulkan
energiya ajraladi.

Quyosh yadrosi ustida kon-
vektiv zona, undan balandroqda
fotosfera gatlami bilan atmosfera,
xromosfera va quyosh toji bor. Har
11-12 vyildafotosferadagi dogiar
va mash’alalar, xromosferada chag-
nashlar, quyosh tojida esa (pro-
tuberans) quyosh chetidan otilib
chiqgib yonib turgan gaz alangala-
ridan biri kuchayadi.

Hozir Quyosh o°‘zida asosiy
ketma-ketlikning mustahkam yul-
duzini namoyon qiladi, ammo bu
cheksiz davom etmaydi. Kelgusida
Quyosh qgizil gigantga aylanib ken-
gayishni boshlashi kerak, shunday
vagt keladiki hozirgiga nisbatan
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100 barobar ko‘p nurlanib energi-
ya chigaradi. So'ng Quyosh qisi-
lib, sayyoralar tizimi bilan oTal-
gan va uning a’zolari joylashgani
0q, kuchsiz mitti narsaga aylanadi.
Hozirgi vagtda Quyosh tizimi bir
yulduz - Quyosh, to'qqgizta sayyora
va uncha ahamiyatga ega bo'lma-
gan sayyoralar yo'ldoshidan iborat.
Quyosh yagona o'zini yoritishga
ega va eng og'ir jism hi-soblanadi.
Quyosh tizimining boshga a’zolari
quyosh nuri orqgali aks etgan nur
bilan yoritiladi. Sayyoralar ikki
farglanadigan guruhga bo'linadi.

Birinchisiga uncha katta bo'Ima-
gan sayyoralar: Mars, Merkuriy,
Venera va Yer kiradi. Mars
Merkuriy, Venera va Yerdan 12756
km dan 4880 km gacha, Mer-kuriy
esa Marsdan keyin keng «o'piril-
gan joy» bo'lib, unda asteroidlar
yoki Kkichik sayyoralar deb ataladi-
gan minglab uncha katta bo'Imagan
jismlar harakatlanadi. Asteroidlar
asosiy zonasidan uzoqda to'rt-
ta ulkan sayyora: Yupiter, Saturn,
Uran va Neptun joylashgan. Ular-
ning og'irligi juda katta. Eng uzoq
maium sayyoralardan biri Pluton
boiib. 1930-yilda kashf etilgan.
Kometalar ham Quyosh tizimining
a’zolari hi.soblanadi.

WM

12-rasm. Saturn tasviri.

13-rasm. Uran tasviri.
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Ular elektrsizlangan gazlar bilan
birga uchuvchi jismlar va changsi-
mon zarrachalardan iborat. Va, ni-
hoyat, quyosh tizimining o ‘ziga xos
axlati sifatida ko‘rib chigish mum-
kin boMgan meteroh jismlar ham
mavjud.

Kometalar - Quyosh tizimi-
ning odatiy eng uzun obyektlari-
dir. Ulaming ba’zilari quyoshdan
10000 mird km - bir yorug‘lik yili
masofasida uzoqda boiadi. Qu-
yoshdan buncha uzoglikda boiish
Quyosh tizimi chegarasiga to‘g‘ri
keladi deb hisoblanadi. Keyin bosh-
ga yulduzlar ta’sir doirasi boshlana-
di. Yulduzlar quyoshga o ‘xshash,
gravitatsion kondensatsiya nati-
jasida hosil boigan gazli va chang
muhit, asosan, vo-dorod va geliy-
dan hosil boigan, yoritadigan gaz
sharlaridir. Yulduz ostida yuqori
zichlik va harorat 10-12 min Kelvin
atrofida boiganida ko‘pgina yul-

14-rasw. Neptun tasviri.

mmA 1

w

15-rasm. Pluton tasviri.

duzlar energiyasining asosiy manbalari hisoblangan termoyadroviy
reaksiyalar sintezi boshlanadi. Yulduzlar yoritishi, yuza harorati,
kimyoviy tarkibi, spektr xususiyati va ogirligiga koi'a turlarga
ajratiladi. Yulduzlar yuzlab milliard yulduzlar, tuman, yulduzlararo
muhit. fazoviy nurlar va elektromagnit toiginlardan iborat galakti-
kani hosil giladi. Bizning galaktikamiz ikkiyoglama gabariq linza-
ga o'xshab koiinadi, galinligi 1,5 ming yorugiik yili, diametri esa

100 yorugiik yiliga teng.

Galaktikaning toiiq ogirligi 150 mlrd quyosh ogirligiga teng.
Bizga yaqin boigan galaktika - biz koia oladigan magellanov bu-

luti va andromedlar tumani.
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Zamonaviy fanga Kiritilgan dunyodagi eng katta obyekt bu
Metagalaktika boiib, uning oichamlari 15-20 mlrd yorugiik vyili
va yoshi 15-20 mlrd yillarga to'g'ri keladi.

Koinot evolutsiyasining ko‘prog ishonchli konsepsiyalari
A. Fridman, A. Eynshteyn, E. Xabbl, J. Lemetra va boshga
olimlarning tadgiqotlarida ishlab chigilgan.

ALEKSANDR ALEKSANROVICH FRIDMAN (1838-
'1925). Mutaxassislgi meteorolog, Bosh geofizik observa-
doriyaning direktori, Eynshteynning nostatsionar gravitatsion
ftenglamalaryechimigaasosianib 1922-yilda koinotning nos-¢,
Aatsionar nazariyasiga-asos solgan. O'zi oiamdan juda yosh
ketganligi uchun uzoq vaqt Fridman modeli ma’lum bo'Ima-
gan. Keyinchalik fan olamida o'z o'mini topgan.

Unga muvofiq Metagalaktika bizning koinotda paydo boigan
boshlang'ich markaz galaktikasidan qochib, kengayish jarayonida
joylashgan. Koinot materiyadan kelib chiggan deb laxmin gilinadi.
Taxminan 15-20 mlrd yil avval materiyaning parchasi nomaium
sabablarga ko‘ra portlab, harorat pasayishi bilan tez kengaya bosh-
laydi.

" ) . " ALBERT EYNSHTEYN Ulme'shahrida kichik tijo-
Siratchi oiiasidai dunyoga keiganr Ota-onasining tez-teff

isko'chibiyurishi sabab; uzluksiz maktab malumotini olol-

magan. Syurixdagi oliy. texnika. maktabiga imtihon top-;

»shira oimaganiigi uchun gabul gUinmagan va keyinchalik

~Aaiauda kantonakmaktabini tugatib, qayta imtihon top-

mmshirgach qabul gilingan. Tadgiqotlar jarayonida birinchi

maqolasini molekular fizikasiga bag'ishlaydi. U, bundan

; tashgari”™ nostatsionar gravitatsion tenglamalar, nisbiylik

nézafiyasi, harakat elektrodinamikasi, kosmologiya va yagona maydon nazari-'
yalarini yaratgan. n f < L., -

Kosmologik kengayish spektrlarida qizil chiziq bo'yicha lini-
yalar aralashini topgan Xabbl nazariyasiga ko'ra. galaktikagacha
bo'igan masofada o'sadigan tezlik bilan galaktikadan «gochish»
effektiga olib keladi.
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Shuningdek, koinotga pulsatsiya beradigan (kuchi. tezligining
0 ‘zgarib turishi) modeh ham mavjud bo*‘Hb, uning siqilishi almash-
ishi bilan koinot kengayadi.

Koinotning kosmologik modeli A. Eynshteynning og'irlik teng-
lamasini yechishidan kelib chiggan. Koinot bo'yicha materiyaning
o‘rtacha zichligi hajmiga muvofiq ikki yechimga ega.

Agar ba’zi kritik giymat katta boisa, unda Koinot «yopig»
boiadi va koinotning pulsatsiya beradigan modeliga muvofig ke-
ladi. Agar bu kritik kattalikka oshirilsa, u holda koinot «ochig»
boiib, hamma vaqgt kengayib boradi.

Yulduz evolutsiyasining asosiy bosqichlari: yulduzlar orasi-
dagi gaz va changlarning gravitatsion kondensatsiyasi natijasida
yulduzgacha yulduzchalar hosil boiishi, yulduzlarning markazda
sigilishida energiyaning termoyadroviy manbalari, yulduzlarning
katta boiishi, so‘ng esa og mitti narsaga aylanishi, u esa asta-sekin
so‘nib, yonmaydigan qora mitti narsaga aylanadi.

Ogir yulduzlar evolutsiyasi halokatli tez sigilish natijasida ney-
tron yulduzlar yoki gora tuynuk hosil boiishi - gravitatsion susa-
yish bilan tugashi mumkin.

1967-yilda kashf gilingan pulsarlar deyarli neytron yulduzlarga
aylangan. Yulduzlar o'zlarining ichida sodir boiadigan yadro reak-
siyalari sharofati bilan nur sochadi. Umuman, barcha yulduzlar gaz
osmonida hosil boiadi. Ogirligiga bog'liq holda evolutsiya oxiri-
da yo oq mitti narsa, yo neytron yulduz, yo qora tuynukka aylana-
di. Qadimgi davrlardan fazo, vaqt, harakat, materiya kategoriyalari
tabiat faylasuflari va faylasuflar oi'ganadigan obyektlar boigan.
Atomistik garashlar va gqadimgi naturalist tabiatshunoslar to yigir-
manchi asrgacha fazoni bo*shlig bilan tenglashtirganlar, uni nisbiy
deb hisoblaganlar, har doim va hammayoqda bir xil va harakatsiz,
vaqtni esa teng oiadi deb hisoblaganlar.

Takrorlash uchun savollar

1 Yerning boshga sayyoralardan fargi nimada?

2. Yer osti boyliklari nechta asosiy sohalarga boiinadi va ular qaysi-
lar?
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3. Quyoshning yoshi taxminan necha yil deb hisoblanmogda va uning
o'rtacha harorati necha gradusni tashkil etadi?
4. Koinotning kosmologik modeli nima?

FAZO, MATERIYA, O'LCHOV VA VAQT
TUSHUNCHALARIGA FALSAFIY QARASHLAR

Vagt nafagat odamlar, yodgoriiklar us-
tidan hum ImkmroiiUk giladt.

Reja:

1 Vaqt, kalendar, astronomik vaqt va biologik vaqtlar, eksperimentlar
hagida tushuncha.

2. Fazo oichovi, materiya va vaqgt tushunchalariga falsafiy garashlar
hagida.

3. Klassik mexanikaning shakllanishida ilmiy garashlar.

4. Yorug‘lik interferensiyasi vadifraksiyasi hagida.

Mavzuning magsadi: tabiiy fanlarda dastlabki astronomik va biologik
vagtlar hagida ma'lumot berish.

Mavzuning vazifalari:

- vagt va kalendarning ijtimoiy ahamiyatini yoritish;

- tabiiy fanlarning materiya va vaqt tushunchaiari hagida ma’lumot
berish;

- Galiley va Nyuton gonunlarining o‘zaro bogiigligini asoslash;

- mexanika prinsiplari va Aristotel fizikasining ilmiy holatlarini
0 ‘rganish.

Tayanch ihora va atamalar: klassikRzlka, naturalist, efemerid sekimd,
tropik yil, sekwidlar son, atomistik garashlar, Bredri, uhheratsion, ma-
leriya miqgdori, ekxivalent massa. zichlik: harakat miqdori, ekvivalent,
impuls, eksperiment, elektromagnit maydon, sistematika, kimyoviy modda-
lar vajarayonlar, fizik gommiyatlar, biofizika, tabiat, atomlar, molekulalar,
fizik vakmmt, makroskopikjismlar, biosfera, empirik, fizikfazo va h.k.
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Vaqgt: 1) materiyaning asosiy yashash shakllaridan biri; 2) tabi-
atdagi biror davriy hodisaga, ya'ni Yerning o‘z o'gi atrofida ayUi-
nish davriga nisbatan hisoblanadigan o‘lchov birligi.

Vaqtni o‘lchash. Yerning o'z o'qi atrofida aylanish davri bilan
o‘lchanadigan vaqt birligi sutka yoki bir kecha-kundiiz deb atala-
di. Vaqgtning kattaroqg birliklari: oy - Oyning Yer atrofida aylanish
davri, yil - Yerning Quyosh atrofida aylanish davridir. Yerning o‘/.
o‘qi atrofida aylanish davri yulduzlarga yoki bahorgi teng kunlik
nugtasiga nisbatan olinsa, yulduz sutkasi, Quyoshga nisbatan hi-
soblansa, haqigiy Quyosh sutkasi, O'rtacha Quyoshga nisbatan esa
o'rtacha Quyosh sutkasi deyiladi. Oyning Yer atrofida yulduzlarga
nisbatan aylanish davri - siderik oy (yulduz oyi), Oyning ikkita bir
xil fazalari orasida o'tadigan davri sinodik oy deyiladi. Nihoyat,
Quyoshning Yer atrofida ko'rinma (vizual) harakati yulduzlarga
nisbatan olinsa, siderik yil (yulduz yili), bahorgi teng kunlik nuqgta-
siga nisbatan hisoblansa, tropik yil hosil bo'ladi. Vagtning eng
kichik birligi qilib sutkaning 1/86400 gismiga teng vaqt - sekund
gabul gilingan. Fan va texnikada sekundning mingdan, milliondan
bir ulushlari bilan ham ish ko'riladi. Olimlar Yerning 0'z 0'qi atro-
fida notekis aylanishini aniglashdi.

Shuning uchun vaqt birligining o'zgarmasligini ta'minlash ma-
gsadida nazariy efemerid sekund birligi gabul gilingan. Efemerid
sekund tropik yilning 1/31556925,9747 ulushiga teng bo'lib, max-
rajidagi ragam asrimiz boshi - 1900 tropik yildagi sekundlar soni.
Vagtning boshga birliklari vaqt o'tishiga bogiig bo'Imagan o'zgar-
mas birlik - efemerid sekund yordamida istalgan davr uchun hi-
soblanishi mumkin. Demak, vaqtning asosiy birligi qilib, efemerid
sutkaning 1/86400 ulushiga teng efemerid sekund gabul gilingan.
Bunda Yerning 0'z o'qi atrofidagi notekis harakati hisobga olingan.
Bevosita kuzatishlarga asoslanib yulduz vaqti aniglanadi. Uning
asosiy oichov birligi yulduz sutkasi hisoblanadi. Yulduz sutkasi-
ning boshlanishi bahorgi teng kunlik nugtasining yuqori kulminat-
siya paytiga to'g'ri keladi. Shu paytda yulduz vaqti bilan yuradi-
gan soatlar 0 soat 0 min 0 sekundni ko'rsatishi kerak. Bahorgi teng
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kunlik nuqgtasi Yerning nutatsion (lot. nutatio - tebratish) harakati
ta’siridan xoli deb gabul gilingan vaqgt o ‘rtacha yulduz vaqti deb
ataladi. Yerning yulduzlarga nisbatan o‘z o'qi atrofida aylanish
davri 24 soat 0 minut 0,0084 sekund o'rtacha yulduz vaqgtiga teng
boiadi:

1) mexanikada qattiq jismning o'z o‘gi atrofida aylanishi ja-
rayonidagi tebranma harakati; u jismning xususiy aylanish o'gida
sodir boiadi; jism gancha tez aylansa, uning nutatsion tebranish
chastotasi shuncha katta, amplitudasi shuncha kichik boia-di. Nu-
tatsiya pretsessiya bilan bir vagtda yuz beradi. Nutatsiya vaqgtida
jismning xususiy aylanish o‘qgi bilan pretsessiya yuz beradigan o‘q
orasidagi burchak o‘zgaradi;

2) astronomiyada - Yer aylanish o‘qining bir oz tebranishi. Yer-
ning sutkalik aylanishiga Quyosh va Oyning tortish kuchlari ta’sir
etadi. Yerning sutkalik aylanish o‘gi ekliptikata giyaligini o‘zgartir-
magan holda o'z yo'nalishini o'zgartirib boradi, chunki Quyosh va
Oyning pretsession kuchlari ham o‘zgarib turadi va Quyosh hamda
Oy Yerekvatorida boiganida bu kuchlar nolga teng boiadi, ogishi
eng katta boiganida esa maksimumga erishadi. Yerning aylanish
0°‘gi nutatsiyasini 1737-yil .1 Bradley kashf gilgan. Bunday nutat-
sion tebranishlar 18,6 yillik davrga, ya’ni Oy orbitasi tugunlarining
aylanish davriga teng. Osmon sferasi qutb yarim o‘glari 9", 21
hamda 6", 86 nutatsion ellips chizadi. Nutatsiyaning aniq qiymatini
1953-yil amerikalik astronom E. Vulard topgan va harakati ta’siri-
dan xoli deb gabul gilingan vaqt oitacha yulduz vaqti deb ataladi).

Kundalik hayotimizda, asosan, o'rtacha Quyosh vaqtidan foy-
dalanamiz. O'rtacha Quyosh ekvator bo'ylab tropik yil ichida bir
marta tekis aylanib chigadigan xayoliy nugtadir. O'rtacha Quyosh
markazining yugori kulminatsiya payti o ‘rtacha tush payti deb ata-
ladi. O'rtacha Quyosh vaqti shu paytdan boshlanadi. O'rtacha Qu-
yosh markazining pastki kulminatsiya payti yarim tun deb ataladi.
Fuqgaro vaqti shu paytdan, ya’ni soat 24 dan hamda oydan hisobla-
nadi va tagvim (kalendar) kun o'zgaradi. Astronomiyada 1925-yil-
gacha kun hisobi tush paytida o'zgarar, ya’ni yangi kun kunduzi
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soat 12 dan boshlanaredi. 1925-yildan boshlab astronomiyada ham
fugaro vaqtidan foydalanilmoqda.

Tropik yil 366.2422 yulduz sutkasidan iborat; bunda Yer Qu-
yosh atrofini bir marta to'liq aylanib chigadi, shu sababli Qu-
yoshga nisbatan Yerning o'z o‘qgi atrofida aylanish soni kam, ya'ni
365.2422 sutka bo‘ladi. Shuning uchun 366.2422 yulduz sutkasi
365.2422 0 ‘rtacha Quyosh sutkasiga teng. Bundan quyidagi xulo-
salarga kelish mumkin. Yulduz vaqtining 24 soat o‘rtacha Quyosh
vaqtining 23 soat 56 minut 4,090 sekundiga, o‘rtacha Quyosh vag-
tining 24 soati yulduz vaqtining 24 soati 3 minut 56,555 sekundiga
teng. Yudduz vagtidan o'rtacha Quyosh vagtiga va aksincha o ‘tish
uchun astronomik yilnomalarda boshlang'ich meridianning har
yarim kechasiga oid yulduz vaqti beriladi. Yer sharining har bir jo-
yida shujoyning o'z mahalliy vaqti bor. Bu vaqt o'shajoy meridiani
- geografik uzunligiga bog'liq. Bir meridiandagi soatlar bir vaqgtni
ko'rsatadi. Yer g'arbdan sharqqa garab aylangani uchun berilgan
meridiandan sharqdagi joylarda soat kechroq vagtni, g'arbdagi joy-
larda ertarogni ko'rsatadi. Ikki joyning mahalliy vaqtlari orasidagi
farg shu joylar geografik uzunliklarining soat, minut va sekundlar
bilan hisoblanadigan fargiga teng.

Xalgaro kelishuvga binoan, Grinvich meridiani boshlang'ich
(nolinchi) meridian deb gabul gilingan. Grinvich fugaro vaqti dun-
yo vaqti deb gabul etilgan. Har bir joyning o‘z fugaro vaqti bo'li-
shi 0'zaro aloga va sayohatlarda ko'p noqulayliklar tug'diradi. Shu
sababli bir vaqtlar turli mamlakatlarda o'z poyta.\t vaqtlarini gabul
gilishgan. 1884-yildan boshlab, Yer shari 24 soat mintagaga bo'lin-
di. Har bir mintagadagi joylar bir xil vaqgtga, ya'ni o'rtacha meri-
dian vagtiga ega bo'ladi. Mintagalar Grinvich meridianidan bosh-
lab 0 dan 23 gacha ragamlanadi. Shuning uchun ma'lum mintaga
ragamiga teng songa farg giluvchi butun soatga teng bo'ladi. Ma-
salan: Moskva va Sankt-Peterburg 2- mintagada yotganligi uchun
ularning mabhalliy vaqti Grinvich vaqtidan 2 soat (hozirgi vaqtda
1 soat), Toshkent 5-mintaqada joylashganligi uchun 5 soat farq
giladi. Sobiqg Ittifogda mintaga vaqti XKS dekreti bilan 1919-yil
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1-iyuldan boshlab kiritilgan. Tabiiy yorugiikdan samarali foyda-
lanish hamda xalq xofaligi va turmushda elektr energiyasini mu-
tanosib tagsimlash magsadida ko‘p mamlakatlarda yoz paytlarida
soat millari 1 yoki bir necha soat oldinga suriladi.

Dekret vaqti (lot. decretum - farmon, qgaror) - oliy hokimiyat
yoki boshgaruv organi chigargan va gonun kuchiga ega boMgan ga-
ror. Dastlab dekret atamasi Qadimgi Rimda ishlatilgan. Hozir Fran-
siyada Dekretni Prezident va Bosh vazir chigaradi, bunda Prezi-
dent Dekreti Bosh vazir yoki tegishli vazir imzo chekkanidan keyin
yuridik kuchga ega boiadi. Angliya-Saksoniya huquqgiy tizimi
mamlakatlarida ayrim sud qarorlari Dekret deb ataladi. Toshkent
vaqti deb yuritiladigan 5- mintaganing dekret vaqgti dunyo vaqgtidan
6 soat oldindadir.

Fizikada vaqtni oichash oi'ganiladigan jarayonlarga tezligi
yoki takrorlanish davri maium boshqga jarayonlarni tagqoslashga
asoslangan. Katta vaqt oraliglari, masalan, min va mlrd yillar bilan
oichanadigan osmonjismlarining yoshi ularning tarkibiga (vodorod
va geliy migdoriga) garab aniglanadi. Kichikroqg vaqt oraligi - sut-
ka, soat, minut va sekund turli soatlar yordamida oichanadi. llgari
quyosh soati, suv soati va qum soatlar qoilanilgan. Hozir vaqtni
juda anig oichashga imkon beradigan mayatnikli, kvars va elek-
tron soatlar ishlatiladi. Vaqtning juda kichik ulushlari (masasalan,
0,2-0,01 sek) boshga usullar bilan oichanadi. Masalan: portlash
reaksiyalari sekundning yuzlarcha va minglarcha ulushi davomida
oiadi. Bunday jarayonlar ostsillograf bilan gayd gilinadi. Ba'zan
atom va yadro jarayonlari sekundning min va mird. ulushlari ichida
oiadi. Aniqg vagt astronomiya rasadxonalarining vaqt xizmatlarida
maxsus asboblar yordamida yulduzlarni kuzatib aniglanadi, juda
anig yuradigan soatlar yordamida «saglanadi» va radiosignallar
yordamida tarqgatiladi. Vagtning katta boiaklarini oichash uchun
yil birligiga asoslangan taqvim qoilaniladi.

Elektronikaning rivojlanishi munosabati bilan XX asrning
60-yillarida astronomik kuzatuvlarga bogiig boimagan vaqtni
oichashning butunlay yangi tizimi paydo boidi. Bu tizim kvant
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generatorlar (atom soatlari) bilan nazorat qgilib turiladigan aniq
kvars soatlardan foydalanishga asoslanadi. Vaqtni o‘lchashning
bu tizimi atom vagti nomini oldi va TA deb belgilandi. Etalon bir-
lik sifatida atom sekunddan foydalaniladi. Uning qiymati seziy
133 atomidagi energiya o‘tishlaridan birining rezonans chastotasi
yordamida aniglanadi. Vaqgt xizmati atom soatlari yordamida aniq
vagt radiosignallarini berib turadi. TA vaqt sekundlari davomiyligi
har yili astronomik kuzatuvlar yordamida nazorat gilinadi. Vaqt-
ni o'lchashning barcha tizimlari muntazam ravishda bir-biriga tag-
goslab turiladi. Bunday tagqoslashlar natijalari idorasi Parijda joy-
lashgan Xalgaro vaqt byurosi «Axborotlari»da eion qilib boriladi.
0 ‘zbekiston FA Astronomiya institutida ham vaqt xizmati bilan
shug4illaniladi.

Vagt aylanishi, vaqt inversiyasi - nazariy hisoblarda vaqgt
ishorasining o‘zgarishi. Klassik mexanika yoki kvant mexanikada
obyektning so‘nggi holatiga garab dastlabki holati I. Nyuton yoki
E. Shryodinger differensial tenglamalaridan aniqlanadi. Fizik ho-
disalar o‘zgarishini ifodalovchi formulalarda manfiy ishorali vagt
ishtirok qilishi mumkin

Kalendar (lot. calendarhim - qarz daftari), taqvim - vyil, oy,
hafta va kunlar hisobini yuritish tizimi. Quyosh, Oy, sayyoralar-
ning ko‘rinma harakati, kun bilan tunning almashinuvi, Oy fazalari
va yil fasllarining davriy ravishda takrorlanib turishiga asoslanadi.
Kalendarning paydo boiishi odamning xofjalik faoliyatini yuritish
ehtiyoji bilan bogiig. Odamlar Quyoshning chigish-botishini ku-
zatib, kun; Oy oi'ogining avval kattalashib, so‘ng kichrayishiga
garab, oy; yil fasllarining davomida Quyoshning ufgdan gancha-
lik koiarilishini kuzatib, yil tushunchalariga kelishgan. Asta-sekin
vaqtni yana ham anigroq hisoblash ehtiyoji bilan soat, minut bir-
likiari, mifologik an’analar asosida hafta tushunchasi Kiritilgan.
Vagt hisobini to‘g’ri yuritish uchun dastlabki rasadxonalar quril-
gan, quyosh soati o'ylab topilgan.

Kalendar hisobining asosiy birligi - yil. Yil esa oylarga, oylar
esa kunlarga boiingan. Bu 3 tushuncha 3 xil astronomik hodisa -
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mos tartibda Yerning Quyosh atrofida aylanishi, Oyning Yer atrofi-
da aylanishi va Yerning 0‘z 0’qi atrofida aylanishi bilan bog'lig. Bu
3 hodisa davomiyligining ancha murakkabligi yilni oylarga, oyni
kunlarga bo"lishni murakkablashtiradi. Bu masala turli xalglarda
turli usulda hal etilgan va shu tarzda quyosh kalendari (shamsiy
tagvim), oy kalendari (gamariy taqvim) hamda oy-quyosh kalen-
dari (shamsiy-gamariy tagvim) ishlab chigilgan.

Quyosh kalendarining asosiy birligi - tropik yil. Uning uzun-
ligi ketma-ket ikki bahorgi teng kunlik oraligMdan iborat bo'lib,
365,2422 kun, ya’ni 365 kun 5 soat 48 minut 46 sekundga teng.
Dastlabki shamsiy kadendardan foydalangan gadimgi misrliklar bir
yilni 365 kun deb olishgan. Bir yil 30 kunlik 12 oyga boiingan
va yil oxirida go‘shimcha 5 kun go‘shilgan. Qadimgi Rimda ham
bir yil 365 kun deb olingan, lekin yilning oylarga boiinishi yana
ham murakkabroq boigan. Bundan tashqari, gadimgi Misr va Rim
kalendarlarida yil uzunligi tropik yildan ta.xminan 6 soatiga gisqa
boigani uchun bahorgi teng kunlik har 4 yilda 1 kunga surilgan
va bu ham chalkashliklarga sabab boigan. Ularni bartaraf etish
uchun Rim konsuli Yuliy Sezar miloddan avvalgi 46-yilda yunon
astronomi Sozigen taklifiga muvofiq kalendar islohotini o'tkazadi:
har 4 yildan biri 366 kunlik (kabisa) deb gabul gilinadi. Bu kalen-
dar Yuliy kalendari deb yuritiladi. Yuliy kalendarida bir yil 12 oyga
boiinib tog oylar 31 kun, juft oylar 30 kun, faqgat fevral oyi 28 kun
(kabisa yili 29 kun)ni tashkil etadi. Dunyoning ko‘p mamlakatla-
rida hozirgacha oylaming Yuliy kalendaridagi nomlari qoilanadi.

Yuliy kalendarida bir yil tropik yildan 11 minut 14 sekund or-
tig bo'lgani uchun bu farg har 400 yilda taxminan 3 kunni tashkil
giladi. Bu farq yigilib XVI asrda 10 kunga yetgan, natijada bahor-
gi teng kunlik 11 martga to'gii kelib golgan. Bu nomutanosiblik
xristianlarning diniy bayramlarini belgilashda chalkashlik kehirib
chiqgarar edi. Shuning uchun Yuliy kalendaridagi xatolikni tuzatish
uchun Rim papasi Grigoriy XIIl 1582-yil 24-fevralda italiyalik
shifokor va matematik Luiji Lullio loyihasi bo‘yicha kalendar is-
lohotini oikazadi:
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1) 1582-yil 4-oktabrdan keyingi kun 15 oktabr deb olinadi va
bahorgi teng kunlik 21 martga gaytariladi;

2) to‘rtga bo'linadigan yillar Yuliy kalendaridagi kabi 366 kun
deb olinadi;

3) har 400 yilda 3 kun chiqgarib tashlanadi - 400 ga boiinmay-
digan yillar 365 kunlik (ya’ni oddiy) yil deb e’lon gilinadi. U Gri-
goriy kalendari deb yuritila boshladi. Sanalarni Grigoriy kalendari-
ga muvofiq hisoblash yangi uslub deb ataldi. Sanalarni avvalgidek
Yuliy kalendari asosida hisoblashda davom etish esa eski uslub
nomini olgan. Grigoriy kalendari XVI asrdan boshlab asta-sekin
dunyoning ko‘pchilik mamlakatlariga targaldi. O'zbekistonda ham
u 1918-yil 14-fevraldan goilab kelinadi.

Yil uzunligi va oy-kunlarga boiinish kalendarga muvofig yu-
ritilsa, yillar hisobi alohida kelishuv bilan belgilanishi lozim. Qa-
chon birinchi yil deb olinishi bilan bu masala hal boiadi va istal-
gan sanani hisoblash imkoni tugiladi. Bunday kelishuv kalendar
bilan birga xronologiya deb ataladi. Grigoriy kalendari gabul qi-
lingan mamlakatlarning ko‘pchiligida xronologiya Iso Masihning
tugilgan kunidan boshlanadi, ya’ni Iso (a.s.) tugilgan kun 1-yil-
ning l-yanvari deb gabul gilingan. Tarixning mana shu sanasigacha
davri eski era (miloddan avval), keyingi davri esa yangi era (milo-
diy) deb ham ataladi.

Oy kalendarida asosiy birlik vazifasini sinodik oy oiaydi. Oy
Yer atrofida aylanishi davomida Quyoshning to‘giisiga kelishi oy
boshi deyiladi. Bu vaqtda Oy ko‘zga koiinmaydi, 1-2 kundan ke-
yin u g‘arbda kechqurun oikir o'rog (yangi oy) shaklida koiinadi.
Oy kalendarida 12 oy bir yilni tashkil etadi. Sinodik oy 29,5306
sutka, ya’ni 29 kun 12 soat 44 min 3 sek boigani uchun bir yil tax-
minan 354 kunga teng boiadi.

Hozir Oy kalendari arab mamlakatlarida amal giladi. XX asr-
gacha u asosiy aholisi musulmon boigan mamlakatlar, jumladan,
bizning yurtimizda ham qoilangan va hijriy (aniqrogi, hijriy-qa-
mariy) taqvim deb atalgan. Hijriy tagvimda xronologiya payg'am-
bar Muhammad (s.a.v.)ning Makkadan Madinaga ko'chib borgan
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(hijrat) kunidan boshlanadi. Bu sana Yuliy kalendarida 622-yil 16-
iyul juma kuniga to'g'ri kelishi aniglangan. Hijriy tagvimda 12 oy-
dan toglari 30, juftlari esa 29 kun. Bunda bir yil 354 kun boMib.
12 sinodik oydan qisga bo'lgani uchun har o'ttiz yildan 11 yili ka-
bisa yili deb olinadi. Kabisa yilning so‘nggi o'n ikkinchi oyi (zul-
hijja) 30 kun bo'ladi. Hijriy tagvimda o'ttiz yillik davriar (1-yildan
30-yilgacha, 31-yildan 60-yilgacha va h.k.) go'llanadi. Har o'ttiz
yillik davrning 2-, 5-, 7-, 10-, 12-, 15-, 17-, 19-, 21-, 24-, 27- va
29-yillari kabisadir.

Masalan, hijriy 1426-yil kabisami, yo'qmi ekanligini aniglash
uchun undan 30 ga karrali gismi chegirib tashlanadi: 1426-30 x
47 = 1426 - 1410 = 14, demak, bu yil oddiy ekan. 1427-yilda esa
goldig 15 chigadi va kabisa bo'lishini ko'rsatadi.

Ayrim Sharg mamlakatlarida hijriy tagvimning kabisa yillari
boshqga usulda ham aniglangan. Shuningdek, Eronda hijriy-gamariy
tagvim bilan bir paytda hijriy-shamsiy tagvim ham go'llanadi. Unda
xronologiya hijrat kunidan boshlanadi, ammo yil uzunligi Quyosh
kalendari bo'yicha hisoblanadi. Yil boshi sifatida bahorgi teng kun-
lik-Navro'z kuni. oylar esa burjlar bilan deyarli ustma-ust tushadi.

Ayrim Sharg mamlakatlarida ham yil ham oy asosiy birlik bo‘lgan
Oy-Quyosh kalendarlari go'llanadi. Kalendar tarixida Umar Xay-
yom taklif gilgan islohot ham ahamiyatga molik. U o'sha davrda
amalda bo'igan kalendarlar bilan tanishib, ulardagi kamchiliklar-
dan xoli bo'igan quyosh kalendarini ishlab chiqgan va saljugiylar
sultoni Jaloliddin Malikshoh tomonidan joriy ham gilingan (Yuliy
kalendari bo'yicha 1079-yil 15-martda). Ammo sulton vafotidan
(2092) keyin amal gilinmay qolib ketgan. Umar Xayyom taqvimida
har 33 yildan 8 tasi: 4-, 8-, 12-, 16-, 20-, 24-, 28- va 33-yillar ka-
bi.sa yil bo'igan. Bunda bir yil o'rtacha 365 + 8/33 = 365,242 424
kunga teng bo'lib. tropik yildan atigi 19,7 sekundga farq giladi.
Umar Xayyom taqvimini amaldagi kalendarlar ichida eng sodda
va anig'i deyish mumkin. Qadimdan turli xalglar turlicha kalen-
darlar va xronologiya tizimlaridan foydalangani bir kalendardagi
sanalar boshga kalendarda gaysi sanaga mos kelishi masalasini
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o'rtaga chigargan. Bu masalani hal etishga. aynigsa, Al-Xorazmiy.
Beruniy va Ulug'bek katta hissa go'shgan. Xususan. Ulug'bekning
«Ziji jadidi Ko'ragoniy» asarida o'sha davrda Yaqin Sharqg, Xitoy,
Yevropada go'llanilgan o'ndan ortiq kalendarlar o'rtasidagi muta-
nosiblik bayon gilingan.

Musulmon Shargi, jumladan. O'rta Osiyo xalglari tarixi, klassik
va madaniy yodgorliklarida sanalar hijriy-gamariy tagvimda beril-
gan. Shuning uchun bunday yodgoriiklar o'rganilgan hijriy sanalar-
ni milodiy, ya’ni Yuliy-Grigoriy kalendariga o'tkazish masalasiga
duch kelinadi. Bir holatda bu masalani taqribiy hal etish - hijriy
yilga mos milodiy yilni hisoblash kifoya gilsa, ikkinchi holatda uni
aniq hal etish tayin hijriy sanaga milodiy bo'yicha gaysi kun to'g'ri
kelishini topish lozim bo'ladi.

Bir kalendardagi tayin A kunga ikkinchi kalendarda gaysi V
kun to'g'ri kelishini aniglash lozim bo'lsa, u holda dastavval har
ikki kalendar uchun mutanosibligi ma’lum kun ~ boshlang'ich hi-
sob nugtasi olinadi. Xususan, hijriy va Yuliy-Grigoriy kalendarlari
uchun boshlang'ich nuqta sifatida hijriy 1-yilning 1-muharrami mi-
lodiy 622-yil 16-iyulga mos kelishi olinishi mumkin. So'ng birinchi
kalendarga muvofig A kungacha necha kun o'tgani hisoblanadi va
boshga kalendarda shuncha kun o'tsa, gaysi sana chigishi topiladi.

Shunday qilib. kalendai’lar o'rtasidagi mutanosiblik ularning
xronologiyasiga (erasiga) ham bog'lig. Turli xalglarda ming vyil-
lar mobaynida turlicha eralar qo'llangan. Xitoyda yil hisobi huk-
mdor Xuan Di podsholigi boshlangan sana - miloddan avvalgi
2637-yildan hisoblangan. Qadimgi Misrda yagona uzluksiz yil hi-
sobi bo'Imagan; har bir fir’avn taxtga o'tirishi bilan yil hisobi boshi-
dan boshlangan. Qadimgi Bobilda Nabonassar podsholigi bosh-
langan miloddan avvalgi 747-yildan hisoblangan era go'llangan.
Yunoni-stonda xronologiyaga 1-Olimpiada boshlangem yil - milod-
dan avvalgi 776-yil asos qilib olingan. Qadimgi Rimda yil hisobi
afsonaviy gahramon Romul shaharga asos solgan sana - miloddan
avvalgi 753-yildan boshlangan. Keyinchalik imperator Diokletian
(Dag'yonus) hukmdorligi boshlangan eraga o'tilgan, u miloddan
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iivvalgi 284-yilga to'g ‘ri keladi («<Dagyonusdan (almisoqdan) gol-
gan» degan ibora shundan kelib chiggan).

«Dunyoning yaratilishi»dan boshlangan eraning bir necha vari-
ant] ham bor. .lumladan, gqadimgi yahudiy kalendari bo'yicha dun-
yoning yaratilishi miloddan avvalgi 3761-yil, Vizantiya kalendari
bo'yicha esa miloddan avvalgi 5508-yil sodir bo'igan. Hozirgi va-
gtda ko'pchilik mamlakatlarda gabul gilingan yangi era - Iso Ma-
sih tug'ilgan kundan boshlangan era qo'llanadi.

Grigoriy XIII ning islohoti kalendar vaqtini astronomik vagtga
yaginlashtirgan bo'lsa ham, kalendarning ichki tuzilishidagi oylar-
dagi kunlar soni bir xil emasligi, haftalarning oylar ichida bo'linib
ketishi kabi noqulayliklar saglanib golgan. Shuning uchun mukam-
malrog kalendar loyihalarini ishlab chigishga urinishlar bo'igan.
Masalan, Hindiston hukumatining tashabbusi bilan kalendarni is-
loh gilish masalasi 1953-yilda BMTga qo'yilgan. BMTning Iqti-
sodiy va ijtimoiy kengashi (EKOSOS) doimiy kalendar loyihasini
ma’qullagan. Unga ko'ra, har bir choragda 13 ta to'lig yetti kunlik
hafta (hammasi bo'lib bir yilda 364 kun) va yil oxirida go'shimcha
bir kun (31 dekabr o'rniga) - Tinchlik bayrami kuni belgilangan.
Kabisa vyillari esa, shuningdek, 6- va 7-oylar orasida yana bir kun
- Kabisa yil bayrami go'shiladi. Qo'shimcha kunlar haftalar va oy-
lar hisobga kiritilmaydi (ya’ni ular gaysi oy va haftaning kunlari
bo'lishi ko'rsatilmaydi). Bu loyiha bo'yicha har chorakning birin-
chi oylari (yanvar. aprel, iyul, oktabr) 31 kundan, qolgan oylar esa
roppa-rosa 30 kundan tashkil topishi kerak. Shunda haftasiga bir
kun dam olish kuni hisoblansa, hamma oylardagi ish kunlari soni
doimiy - 26 kundan bo'ladi. Har bir xalgning milliy bayramlari
borligi va dam olish kuni 2 kun qilib belgilanganligi tufayli, bu
loyihani ayrim mamlakatlar ma’qullamadi.

Shuning uchun 1956-yildan keyin kalendar islohoti oldingi silji-
madi. Keyinchalik bo.shga kalendarlar loyihalari taklif gilindi, lekin
ularni hayotgajoriy etish masalasi ochiq golmoqda.

Kalendar tarixi - insoniyat tamaddunining uzviy ajralmas bo'la-
gi. Tashgi olam to'g'risidagi bilimlar ko'paygani sari va turli davr-
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larda xalg xojaligi ehtiyojlari bilan bogiiq ravishda kalendarlar
takomillashib bordi. Masalan, oy kalendarining paydo boiishini
ibtidoiy odamning turmush tarzi bilan bogiash mumkin. U davr-
larda ovchilik va termachilik odam faoliyatining asosini tashkil
gilgan edi. Asta-sekin dehgonchilik va chorvachilikka otlishi
Oy-Quyosh kalendari va Quyosh kalendarining paydo boiishiga
olib keldi. Keyingi ikki yuz yillik kalendarlarning ichki tuzilishini
takomillashtirishga intilish bilan tarixga kirdi. XVIIl asr oxirida-
gi Yevropadagi sanoat to'ntarishi, XIX asrdagi industrlashtirish,
XX asrdagi fan va texnika ingilobi kalendarni takomillashtirish
muammosini dolzarb gilib qo‘ydi.

Fan-texnika taraqqiyotining xalg xofaligini elektronlashtirish,
kompleks mexanizatsiyalashtirish, EHM va kompyuterlarni xalq
xo'jaligiga keng joriy gilish bilan bogiig hozirgi bosqgichida doi-
miy kalendarlar tuzish muammosi dolzarb boiib goldi. Lekin oxir-
gi paytlarda kalendarni isloh gilish masalasi koiarilmay turibdi.

Kalendar yil, oy va kunlar, hafta kunlari, asosiy bayramlar
haqidagi axborotlardan iborat, ba’zan astronomik maiumotlar ham
beriladigan bosma nashrdagi kalendardagi kitobcha. jurnal. sovg‘a
va reklama albomlari. yirtma va varaglama jadval, plakat va bosh-
ga shakllarda nashr etiladi. Qadimgi Rimda garz daftarlari kalen-
dar deyilgan, unga garz beruvchi har oyning dastlabki kunlarida
kiritiladigan foizlar - kalendarni yozib borgan. Bizgacha maium
boigan eng gadimiy Rim kalendariga millodiy 354 sanasi qo'yil-
gan. Oita asrlarda kalendar nashri bilan cherkov shug'ullangan,
XIV asrdan Yevropada dunyoviy mazmundagi kalendar paydo
boidi. Bunday kalendarlarda yilning fasl va oylari, yulduzlar tur-
kumi va boshqalarni jadval tarzida koisatish rasm bo'igan. Bunday
kalendarlar musulmon mamlakatlarida ham keng targalgan. Kitob
bosish ixtiro etilishi bilan turli mamlakatlarda bosma kalendarlar
ham tayyorlana boshlandi.

O'zbek tilida birinchi bosma kalendar Shohimardon Ibrohimov
tomonidan tuzilib, 1871-yil Toshkentda Turkiston harbiy okru-
gi bosmaxonasida chiqgarilgan. Uning 1872-yilgi 2-nashri Alisher

262



Navoiy nomidagi O'zbekiston Milliy kutubxonasida saglanadi. Bu
kalendarda astronomik maiumotlardan tashqari yarmarka-bozor-
lar, davlat banki boiimlari, Turkiston va Rossiyadagi shaharlarga
olib boriladigan yo'llar, sud nizomlari, pochta alogasi tartib-qoida-
lari, baxtsiz hodisalar ro‘y berganda ko'rsatiladigan birinchi tibbiy
yordam va shu kabilar hagida maiumotlar keltirilgan.

Ikkinchijahon urushiga gadar O'zbekistonda, asosan, jadval ka-
lendarlar nashr etilgan. 1966-67-yillarda cho'ntak kalendari chiga-
rilgan. 1963-yildan boshlab « 0 ‘zbekiston» nashriyotida muntazam
ravishda (fagat 1973-yilda chigmadi) o'zbekcha kalendar nashr
etilib, adadi 400 mingga yetgan (1963-83). Keyin shunday kalen-
darni 0 ‘zbekiston Juraalistlar uyushmasi qoshida tashkil etilgan
kalendar bo‘limi chigardi (1983-89).

Fazo va vaqt - makon va zamon - borligning umumiy ya-
shash shakllari; fazo dunyoni tashkil etuvchi obyektlar va ulardagi
tarkibiy nugtalarning o'zaro joylashish tartibi, ko‘lami va migyosi-
ni ifoda etsa, vagt dunyoda sodir bo‘luvchi xodisa va jarayonlarn-
ing ketma-ket ro‘y berishi va davomiyligini ifodalaydi. Fazo va
vaqtning tabiati hamda mohiyati haqida gadimdan faylasuflar xil-
ma-xil nuqtayi nazarni ilgari surgan. Ularni umumlashtirib ikkiga;
substansial va relatsion konsepsiyaga ajratish mumkin.

Substansial konsepsiyada Fazo va vaqtning mutlag jihatlari,
relatsion konsepsiyada esa ularning nisbiy jihatlari mutlaglashtirila-
di. Substansial yondashuv tarafdorlari: Demokrit, Platon, Eron-
shahriy, Zakariyo ar-Roziy, Beruniy, Patritsiy, Kampanella, Gas-
sendi, Nyuton, Eyler va boshqalarning fikricha, fazo materiya va
moddiy alogadorliklardan tashqarida, ularga bogiiq bo‘lmagan
holda mavjud bo‘lgan mustaqil substansiyadir; u moddiy obyekt-
larning joylashish makoni, fazo mutlagdir. Vaqt esa borliqqga, fazo
va harakatga jiddiy ta’sir ko‘rsatadi; vagt munosabatlari hamda hi-
sob sistemalarida bir xilda o‘tadi. Fazo va vagtni mustagil substan-
siya deb hisoblaganliklari uchun ularning yondashuvi fanga sub-
stansial konsepsiya nomi bilan kirgan.
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Relatsion yondashuv vakillari: Aristotel, Avgustin. Al-Kindiy.
Ihn Sino, Nosir Xisrav, Faxriddin Roziy. Nasriddin Tusiy, Dekart,
Leybnits, Toiand, Yum, Fixte, Kant, Gegelning fikricha, fazo mod-
diy dunyoning tarkibiy tuzilishi tartibining namoyon boMishi,
jismlarning o‘zaro joylashish o‘rni va moddiy narsalarning mav-
judligi tartibini ifodalaydi. Fazo juz’iy holda ham, umumiy holda
ham moddiy dunyoning holatiga bogiiq; materiya fazoning mav-
judligi uchun asosiy vositadir, vaqt esa materiyaning atribut ajral-
mas xususiyati, u materiyadan tashqarida mavjud boiishi mumkin
emas, u nishiydir.

Fanda uzoq davr mobaynida fazoni vaqgtdan ajratib tushunish
hukmronlik qilib keldi. Shu jihatdan vaqtga nisbatan dinamik va
statistik garashlar ham mavjud. Dinamik garash bo'yicha, vaqtning
fagat hozirgi zamonigina real mavjud, o'tmish oiib ketgan, kelajak
esa hali yo‘qg. Statistik garash vakillarining fikricha, vaqtning bar-
cha lahzalari bir yo'la, yaxlit holda, bir vaqtda mavjuddir, vaqtning
lahzalarini har bir subyekt o'z boshidan kechiradi va unga go'yoki
vagt oqib oiayotgandek tuyiladi. XX asrning boshlarida A. Eyn-
shteyn tomonidan nisbiylik nazariyasining yaratilishi fazo va vaqt-
ning o'zaro chambarchas bogiigligi, fazo va vaqt sistemaning
harakat tezligi bilan, vaqt fazo strukturasining modda zichligi bilan
bog'ligligi hagidagi fikriar tabiiy-ilmiy va nazariy isbotini topdi.

Bundan ilgariroq yaratilgan noevklid geometriyasi tamoyillari
bilan dunyo elektrodinamik manzarasining bogianishi fazoning
strukturasi hagidagi tabiiy-ilmiy tasavvurlarni yanada kengaytir-
di. Fan yutuglari Fazo va vaqtning xususiyatlari mikro, makro va
megadunyolarda bir-biridan farq qilishini isbotladi. Hozirgi zamon
fanlari aniglab bergan Fazo va vagtning xususiyatlarini 2 turga
ajratish mumkin: 1-turga tegishli oichov asboblari (chizgich, ru-
letka. soat kabilar) bilan o'lchash mumkin bo'ladigan, turli hisob
sistemalarida turlicha namoyon boiadigan nisbiy xususiyatlari Ki-
radi va ular metrik xususiyatlar deb ataladi. Bunday xususiyatlarga
fazoning ko'lami, bir jinsliligi, izotropliligi, egilganligi, vaqgtning
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kiradi. 2-turdagi xususiyatlari fazo va vaqtning tub mohiyatiga
alogador boigan. barcha hisob sistemalarida bir xilda namoyon
boiadigan, 0‘zgarmas, fundamental xususiyatlardir. Ular topologik
xususiyatlar deb atalib, fazoning uzluksizligi (yoki diskretligi),
oichamliligi, tartiblanganligi, kompaktligida, vagtning esa uzluk-
sizligi, bir oichovliligi, orgaga gaytmasligi, chizigli bogiangan-
ligida va boshgalarda namoyon boiadi.

Fazo va vaqtning metrik xususiyatlari borligning miqdoriy
munosabatlarini ifoda etsa, topologik xususiyatlari esa tub si-
fat jihatlarini aks ettiradi. Shu sababli falsafada fazo va vaqtning
metrik xususiyatlari migdoriy xususiyatlar, topologik xususiyatlari
esa sifatiy xususiyatlar deb ataladi. Fazo va vaqtning metrik xu-
susiyatlari o‘zgarganida, voqgelikda jiddiy strukturaviy o‘zgarishlar
ro‘y bermasligi mumkin, topologik xususiyatlarning o‘zgarishi esa
vogelikni, albutta, tubdan strukturaviy o‘zgartiradi. Fazo va vaqgtni
anglashda real, perseptual va konseptual fazo va vaqgtlarni bir-biri-
dan ajrata olish lozim. Obyektiv vogelikdagi real, jismoniy, fizik
obyektlar, narsa va hodisalarning o‘ziga xos fazo va vaqt aloga-
dorliklari realfazo va vaqt deyiladi. Real fazo va vaqgtning inson
tasavvurida idrok etilishi perseptual fazo boisa, real fazo va vaqt-
ning matematik tenglama va hisob-kitoblarda modellashtirilishi -
konseptual fazo va vaqtdir. Perseptual va konseptual fazo va vaqt
real fazo va vagtning inikosi ekanligini hisobga olish lozim, ularni
aynanlashtirish kishini chalgitishi mumkin.

Hozirgi davrda borligning turli tashkiliy struktura darajalariga
aloqador fizik, kimyoviy, geologik, biologik, fiziologik, ijtimoiy
(sotsiologik), psixologik fazo va vaqt hagidagi konsepsiyalar ham
yaratilmoqtsa. Uiarda olamning tuzilish jihatidan xilma-xilligi va
birligi. ko‘p qgirraliligi va cheksizligi, murakkabligi va nihoyasizligi
asoslanmoqda. XX asrning oxiri-XXI asrning boshlarida nazariy
fizika, topologiya. chizigli algebra, kvant fizikasi, relativistik kos-
mologiya kabi fanlarning rivojlanishi fazo va vaqt haqidagi tasav-
vurlarnijiddiy o‘zgartirdi, fazo va vaqgtning turli-tuman modellarini
tadqiq qgilishga keng yoi ochildi. Bu tadgiqgotlar olamdagi yagona
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eng umumiy, universal va fundamental alogadorlik - fazo va vaqt
alogadorligidir deb xulosa chigarishga asos boidi.

Yerda tortishish, avvalo, Yerning har gqanday moddiy jismlari
tortishishi natijasi hisoblangan tortishish kuchi mavjudligida paydo
boiadi.

Alohida integral zarrachalarning tortishish kuchi additivlik xu-
susiyatiga ega, ya’ni bir necha boshqa zarrachalar tomonidan ba’zi
zarrachalarga ta’sir giladigan kuch har bir zarracha tomonidan ta’sir
giladigan kuchning geometrik yigindisiga teng.

Shu usul bilan agar shar mai'kazidan masofa oichansa sharsi-
mon jism aynan shunday moddiy nugtani tortadi. Asosan, tortishish
kuchi kosmik fazodagi osmon jismlari harakati tavsifini aniglaydi.
Shunday qiUb klassik mexanikaga koi'a, koinot cheksiz, barqgaror
va abadiy.

Absolut fazo va vaqt hagidagi klassik mexanika tasviri jismlar
harakati hagidagi klassik tasvirga to'gii kelmagan optika va me-
xanika orasida paydo boigan garama-qgarshiliklar ogibatida bega-
ror boiib goldi. Hagigatan ham, klassik mexanika gonunlari asosi-
da yechilmaydigan, yorugiik va uni masofadan uzatish muammosi
mavjud edi. Nyuton nazariyasi materiya tabiati va unda boiib oia-
digan jarayonlarni chetda qoldirib, asosan, bo‘sh fazodagi osmon
jismlarining o‘zaro ta’siri va harakatiga olib borgan. Nyutondan ke-
yin fiziklar yorugiikning toiqinli tabiati hagidagi xulosaga keldi-
lar. Yorugiik taragaladigan mubhit - efir tushunchasi paydo boidi.

Elementar zarrachalarning o‘zaro bogianishini aniglash yuqori
energiyaga oid umumiy nazariyani yaratish bilan bogiig boigan
muammolar hozirgi zamon fiziklarining eng muhim masalasidir.
Isaak Nyuton yorugiikni mayda korpuskula sifatida koi‘gan boisa,
interferensiya va difraksiyaning kashfetilishi yorugiik toigin xus-
usiyatiga ega ekanini koisatdi.

1900-yilda nemis fizigi jMaks Plank yorugiikning yutilishi va
energiyaning taralishini diskret porsiyalar, ya’ni energiya kvantlari
orqgali tushuntirib berdi. 1905-yilda Eynshteyn ushbu nazariyaga
asoslanib, yuiugik nafagat yutilishi va tarqgalishini tushuntiribgi-

266



na golmay. nurlanishni ham tushuntirib berdi. Ayni vaqtda, metall
yuzasidan yorugiik nuri ta’sirida elektronlarning urib chigishi-
ni, ya'ni fotoeffekt hodisasini tushuntiribgina qohiiasdan, balki
yorugiik kvant energiyasi, ya'ni fotonning elektronni urib chiga-
rish davrida energiyasini yo‘gotishini ham ta'kidlab oidi. Ya’ni fo-
ton energiyasi tebranma harakat chastotasiga proporsionalligini va
ushbu bogianish yorugiik kvanti chastotasining metaldagi elek-
tronning bogianish kuchiga proporsionalligini ham koisatdi.

MAKS KARL ERNST LUDVIG PLANK (1858-
i1947) ~ buyuk nemis fizik-nazariyotchisi. Kile shahn-
<da huqugshunos professor oilasida dunyoga kelgan.
Dastlabj Myunxenda, keyinchalik ;BeiHnda O‘gigan.
y889-yiidan 1928-yilgacha Myunxen, Kill va Berlin uni-
iyersiteti professori, lavozimlanda ishlagan; Uning ilmiy
ifaoliyatining boshlanishi, asosan, X1X asming 70-yillar-
iga to'g'ri keladi.™ . n . AV .

Hozirgi davrda tabiatshunoslikda vositali kuzatuvlarning roli or-
tib bormogda. Bunda kuzatuv nazariyaga asoslanib. kuzatilayotgan
obyekt va uning kattaliklari hamda kuzatilmaydigan hodisalarning
bog'lanishi orgali ifodalanadi.

Eksperiment empirik bilimning murakkab metodidir. Bunda
tadgigotchi tomonidan oiganilayotgan obyektga nisbatan faol,
magsadli va gatiy nazoratdagi ta’sir nazarda tutiladi. Eksperiment-
ning gator xususiyatlari boiib, birinchidan, obyektning sof ko‘ri-
nishini oiganadi, ya'ni unga ta’sir etuvchi go‘shimcha omillarni
inobatga olmaydi. Eksperiment davomida obyekt sun’iy, xususan,
ekstremal sharoitda boiishi, eksperimentator esa jarayonga ara-
lashuvi orgali uning oiish holatini o’zgartirishi mumkin. Eksperi-
mentning yaxshi tomonlaridan biri uning gaytariluvchanligidir.

Qo'yilgan masalaning tasnifiga garab, eksperiment ikki xil
boiishi mumkin, ya'ni tadqiqiy va tekshirish natijasida bo'ladi.
Tadgiqotda obyektning yangi noma'lum xususiyatlari aniglansa,
tekshirish esa nazariy tadgiqotlarni tasdiglash uchun o'tkaziladi.
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Eksperimentni o°‘tkazish metodlari va olingan maiumotlarga qar-
ab, miqgdoriy yoki sifatliga ajratish mumkin. Sifatli yo'nalish izla-
nish xarakteriga ega boiib, migdoriy nisbatlarni olishga intilmay-
di. Miqdoriy tadgiqotlar esa oi'ganilayotgan hodisaning migdoriy
kattaliklarini aniglashga imkon beradi. Amaliyotda bu ikki metod
bir-birini toidirgan holda olib boriladi. llmiy taraggiyotning qay-
si sohada goilanishiga qgarab. tabiatshunoslikda amaliy va ijti-
moiy-igtisodiy eksperimentlar oikaziladi. Eksperiment hagida
gapirilganida uni rejalashtirish to'giisida fikr yuritish lozim. Bu
muammo bir omilli, ya’ni tekshirilayotgan jarayonning birgina
omili e’tiborga olingan boisa, ko‘p omilida esa eksperimentda
gatnashayotgan barcha omillarning o‘zaro munosabatidan kelib
chigadi. Ko‘p omilli metod XX asrning 20-yillarida ingliz statisti
R. Fisher tomonidan amaliy fanda ilk marta qoilangan. Natijada
ilmiy tadgiqotlarda eksperimentni rejalashtirish yangi predmetni
paydo qildi, ya’ni eksperimentning matematik nazariyasi vujud-
ga kelib, u orgali tadqigot optimallashtirildi va ilmiy tadgigotning
yugori sifati ta’minlandi.

Ko‘plab ilmiy eksperimentlar va kuzatuvlar ko‘pgina va har xil
oichovlarni nazarda tutadi. Oichov esa maxsus texnik qurilmalar
yordamida o'rganilayotgan obyektning xususiyatlarini miqgdoriy
aniglaydi. Oichov natijalari esa oichov birliklari asosida olingan
migdordir.

Oichov birligi etalon boiib, oichanayotgan obyektning
miqdorlari u bilan soiishtiriladi. Hozirgi davrda tabiatshunoslik-
da oichamlar va tarozilar bo‘yicha 1960-yilda XI Xalgaro Bosh
konferensiyada gabul gilingan Xalgaro tizim (Sl)dan foydalaniladi.
Inson aniq sezish bilan gabul gilingan predmetlar va hodisalarni
kuzatish jarayonida gandaydir umumlashgan tasavvur, tushun-
cha, nazariy goida, ya'ni mavhumlikka oiadi. Mavhumlashtirish
o'rganilayotgan obyektning gandaydir kam mavjud xususiyati, to-
monlari va belgisini u bilan bir vagtda paydo boiadigan va shakl-
lanadigan bir yoki bir necha obyektning mavjud tomonlari, xususi-
yatlari ielgilari bilan tasavvurli tasvirlashdan iborat.
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IImiy bilishda o'xshash va izolatsiyalovchi mavhumlashtirish
keng gqoMlanadi. O'xshash mavhumlashtirish ba’zi ko'pgina pred-
metlarning gator individual xossalari, belgilari va ularni alohida
guruhga birlashtishda namoyon boMadi. Masalan, ko'pgina o'sim-
liklar va hayvonlami alohida tur, otryadlar, oilalar va boshqalarga
birlashtirish.

Izolatsiyalovchi mavhumlashtirish mustaqgil mavjud, mod-
diy olam va predmetlar bilan bogiiq munosabatlar, ba’zi xossa-
larni ajratish yo'li bilan hosil gilinadi. Ta’kidlash lozimki, ilmiy
mavhumlashtirishning shakllanishi bilishnig oxirgi maqgsadi hi-
soblanmaydi, balki o'zida teran, har tomonlama aniq bilim vosita-
sini namoyon giladi. Masalan, elektromagnit hodisalarni tushunish
Maksvellning mashhur tenglamasidan so'ng vujudga kelgan va
yetarli kengaytirilgan hamda boyitilgan. Yoki boshga misol, X1X-
XX asr boshlarida yangi fan ma’lumotlari natijasida Geyzenberg-
ning noaniglik prinsipi shakllandi, bunda sezilarli o'zgartirilgan
Nyutonning olamning mexanik surati poydevor bo'ldi.

Takrorlash uchwuu savollar

1 Qachondan boshlab astronomiyada fugaro vagtidan foydalanilm-
okda?

2. Sayyoralar ganday farglanadigan guruhlarga boiinadi?

3. Quyosh kalendarining asosiy birligi ganday yil hisoblanadi?

4. Kalendarlar islohoti bo'yicha ma’lumotlar kehiring.
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BUTUN OLAM TORTISHISH QONUNLARI VA
NISBIYLIK NAZARIYASINING PRINSIPLARI

Insonning galhi va aqli ham xuddi ona
tili kabi Vatan timsolidii:
FRANSUA DE LAROSHFUKO

Reja:

1 Butun olam tortishish gonunlari hagida tushuncha.

2. Nisbiylik nazariyasining prinsiplari va elementlari.

3. Dekart koordinatalar sistemasi tushunchalariga falsafiy garashlar
hagida.

4. Galiley almashtirishlarida umiy garashlar hagida.

Mavzuning magsadi: butun olam tortishish gonunlari va nisbiylik
nazariyasi hagida maiumot berish.

Mavzuning vazifalari:

- butun olam tortishish gonunining ijtimoiy ahamiyatini yoritish;

- nisbiylik nazariyasi tushunchaiari hagida maiumot berish;

- Dekart koordinatalar sistemasi ilmiy holatlarini 0 ‘rganish;

- Galiley almashtirishlarining o‘zaro bogiiqgligini asoslash.

Tayanch ihora va atamalar: klassik fizika, naturalist, atomistik ga-
rashlar, Bredri. ahheratsion, materiya miqdori, ekVivaleni tnassa. zich-
lik; harakat migdori, ehnvalent. iinpuls, eksperiment. elektromagnit may-
don, sisletnalika, kimyoviy moddalar va jarayonlai\ fizik gonuniyatlar,
biofizika, tabiat. atomlar, molekulalar. fizik vakuum. makroskopik jismlar,
biosfera, empirik, fizik fazo va h.k.

Klassik fizika fazo va vaqtni fizik obyektlarning universal arenasi
sifatida ko‘rib chiqggan. Galiley, Kepler, Dekart olamning mexanik
surati deb atalgan klassik mexanikani yaratish uchun asos solganlar

va uning asoschisi Isaak Nyuton hisoblanadi. Galiley harakatning
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4 aksiomasini shakllantirdi. Birinchisi doimiy tezlik yo'nalishi va
kattalik bo'yicha o'tadigan tik tekislik bo'yicha erkin harakat iner-
siya gonunidir. Ikkinchisi esa erkin tushadigan jism muntazam tez-
lik bilan harakatlanadi. Uchinchisi - 90° burchakda giya tekislik-
dagi harakatda jismning erkin tushishini ko'rib chigish mufflkin,
tik tekislikda esa inersiya gqonuni bo'ladi. To'rtinchisi - nishiylik
prinsipi, barchasi (ISO)da fizik gonunlar bir xil bajariladi. Nyu-
ton o'zining «Tabiat falsafasining matematik boshlanishi» degan
asosiy ishida Galiley kashfiyotining ikki gonunini umumlashtirib,
unga uchinchi qonun - butun olam tortishish qonunini kiritdi.

jy-" LY JeEm@E'»
GALILEO GALILEY 1564-yilning 15-fevralida Ita-
iliyanning Piza shahrida/ san’atkorlarioilasida tavallud
itopgan. Piza universitetida o'gish davrida tibbiyob, geo--
metriya va mexanika fanlari bilan gizigib mustaqil tajrib™
alar olib borgan. 1889-yildan boshlab shu universitetning
professori sifatida faoliyat ko'rsatgan. G. Galiley mexa-
mikada birinersial sistemadan ikkinchi inersial slstemaga
'‘o'tishda koordinata va tezliklar orasidagi bog'lanishni,
jisrrilarning erkin tushish tezlanishining og'iriikka.bog'liq
emasligini tajriba orgali isbotlagan. G. Galiley o'sha davr- --J
da fiziklar orasida tajribalar borasida 0'z o'miga ega fan artiobj bo'igan.

Nyuton o'z ishida quyidagi dastlabki tushunchalarga ta rif be-
radi: materiya miqgdori, ekvivalent massa, zichlik; harakat migdori,
ekvivalent impuls va kuchning turli xillari.

Har ganday jism o'zining tinch yoki tekis va to'g'ri chizig-
li holatida turishda davom etadi, u bu holatni o'zgartirish uchun
go'shimcha kuchni majbur etmaydi. Harakatlar migdoriningo‘zge-
rishi qo'shimcha harakatlatiruvchi kuchga proporsional bolib,
kuch ta’sir giladigan to'g'ri yo'nalish bo'yicha bo'lib otadi:

a = Fhn.

Ta’sir har doim teng va garama-qgarshi ta’sir bo'ladi, boshgacha
gilib aytganda, ikki jismning bir-biriga o'zaro ta’siri o'zlari orasida
teng va garama-garshi tomonga yo'naladi. Nyuton fizik obyektla-
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rining harakat maydoni absolut fazo va vaqt hisoblanadi. Klassik
mexanika harakat gonunlari absolut fazo va vaqtga nisbatan iner-
sial harakatlanadigan tizim sifatida aniglanadigan hisoblashning
inersial tizimida to‘g'ridir:

F =-F

Nyutonning butun olam tortishish gonuni: har ganday moddiy
jismlar massalariga to‘g'ri proporsional, orasidagi masofaning
kvadratiga teskari proporsional kuch bilan tortishadi:

F=yemjemjr,

bunda y—qgravitatsion doimiysi; y = 6,6745 « 10" mVkg « S'
Moddiy olamni oTganish uchun mavhumlik va nisbiylik
muhim ahamiyatga ega. Hagigatan, mavhumlik deganda, nishiylik
harakatiga bogiiq boimagan predmetlar (moddiy jismlar) va fizik
hodisalarning mohiyati namoyon boiadi. Galiley muvozanatto‘gii
chizig vato'gii oicham bo‘ylab bir-biriga nisbatan qo‘shilmagan-
ligini koisatib, mexanik harakatning uning mexanik muvozani-
tiga nisbiyligini belgiladi. Bunday holatdagi jism hisoblashning
inersial tizimi deb ataladi. Galiley nisbiylik prinsipining ma’nosi
quyidagicha: barcha inersial tizimlarda mexanika qonunlari bir xil
shaklga ega, ya’ni inersial tizimlarda barcha mexanik jarayonlar
bir xil oiadi. Bunday tizimlarda jismlarning makon-vaqt (ular-
ning oichami, holati, mavjudlik holati. ular orasidagi vaqtinchalik
oraliglar) xususiyatlari ularning harakatida harakatlanadimi yoki
yo'q, bunga bogiiq emas. Ammo turli hisoblash tizimlari uchun
ularning harakat tezligi turlicha ifodalanadi. Hisoblash tizim ichi-
dagi harakat hisoblash tizimining aralashish tezligi bilan algebraik
go‘shiladi. Odatda, bu hagida shunday deb gapiriladi, ya'ni Gali-
ley-Nyuton mexanikasida faqat tezlik nisbiy kattalik hisoblana-
di. Eynshteynning maxsus nisbiylik nazariyasi nisbiylik prinsipi-
ga koi-a ko‘proq umumiy ko'rinishda shakllanadi. Hisoblashning
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inersial tizimlarida nafagat mexanik, balki fizik jarayonlar ham bir
xil oiadi. Ushbu nazariyada bu prinsip bir-biri bilan uzviy bogiiq;
vakuumdagi nur tezligining doimiylik prinsipi, nur manbasi harakat
tezligining unga bogiiq emasligi.

Yerda tortishish, avvalo, Yerning har ganday moddiy jismlari
tortishishi natijasi hisoblangan tortishish kuchi mavjudligida paydo
boiadi.

Alohida integral zarrachalarning tortishish kuchi additivlik xu-
susiyatiga ega, ya’ni bir necha boshga zarrachalar tomonidan ba’zi
zarrachalarga ta’sir giladigan kuch har bir zarracha tomonidan ta'sir
giladigan kuchning geometrik yigindisiga teng.

Shu usul bilan agar shar markazidan masofa oichansa, sharsi-
mon jism aynan shunday moddiy nuqgtani tortadi. Asosan, tortishish
kuchi koinotdagi osmon jismlari harakati tavsifini aniglaydi. Shun-
day qilib, klassik mexanikaga koi'a, koinot cheksiz, bargaror va
abadiy.

Absolut fazo va vaqgt hagidagi klassik mexanika tasviri jismlar
harakati hagidagi klassik tasvirga to‘g‘ri kelmagan optika va me-
xanika orasida paydo boigan garama-garshiliklar ogibatida bega-
ror boiib goldi. Hagigatan ham, klassik mexanika gonunlari asosi-
da yechilmaydigan, yorugiik va uni masofadan uzatish muammosi
mavjud edi. Nyuton nazariyasi materiya tabiati va unda boiib oia-
digan jarayonlarni chetda goldirib, asosan, bo‘sh fazodagi osmon
jismlarining o‘zaro ta’siri va harakatiga olib borgan.

Simmetrik oiadigan jarayonlar tabiatda keng targalgan. Ush-
bu hodisaga ko'prog qor parchasini misol gilib keltirish mumkin:
gor parchalari bilan uning girralari orasidagi burchak 12° ni tashkil
giladi. Chunki suv molekulasidagi 2 atom: vodorod atomi kislorod
atomi bilan 12° burchak hosil giladi.

Muzning gor panjaralari ajoyib to‘g‘rilikda joylashgan ko'pgi-
na shunday molekulalardan iborat boiib, ular simmetrik aks etadi.
Simmetriklikni atrofimizni oiagan barcha obyektlar, hodisalar va
jarayonlarda kuzatishimiz mumkin: kun-tun, quyoshning chigishi
va botishi, shimoliy vajanubiy qutb, o'simliklar va hayvonlarning
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simmetrik tuzilishi. Simmetriya she'r tuzilishi san'aiida ham oV,
o’rniga ega. l'abiiy fanlar va matematikada ham simmetriyalar
ko'pligi mavjud. Ma'lumki. tarixda simmetriya hagidagi taiimot
matematiklar va minerologlar tomonidan ishlab chigilgan. Mate-
matika simmetriyani algebraning oliy bo'limiga tegishli guruhlar
nazariyasi yordamida bayon giladi. Uning ishlab chigilishiga
buyuk matematik ayol Emma Neter sezilarli hissa go'shgan. Gu-
ruhlar nazariyasi X1X asrdagi matematikaning kashfiyotlaridan biri
boiib, fanda keng qoilanadi. U fizika va kimyoning boiinmas
gismi boiib, kristall va molekulalarning nozik simmetriyalari va
ularning energetik holatini tadqiq giladigan boiimlariga tegishlidir.
1lar ganday predmetning simmetriya guruhi opreatsiyalardan iborat
boiib. ularni tekislikda aks etgan 90° burilishda oikazish mumkin.

Istalgan predmet kabi takrorlanuvchi panjara simmetrik boii-
shi mumkin. Predmetlarda qoilanadigan simmetriya operatsiyasi
ham uzluksiz panjaralarda ham qgoilanadi. Shu bilan birga. bun-
day panjaralar tashqi simmetrik operatsiyalar ta’sirida o'zgarmas
boiib qoladi. Ulardan biri «translatsiya» panjaraning gandaydir
yo'nalishi bo'yicha go'zg'alishidir. Har bir panjarani takrollanadi-
gan yacheykalarga boiish mumkin. Bir yacheykadagi qo'zg'alish
simmetriya operatsiyasidir. Simmetriya prinsipi fizikaning elemen-
tar zarraehalari asosida namoxon bo'lib, zarracha va antizarracha
juftligini hosil giladi.

i, K DEKART (DESCARTES) RENE (lot. nomi-Karteziy;
AN ITinm 1596. 31. 3, Lae, Turen- 1650. 11. 2, Stokgolm) - fran-,

joi. suz faylasufi® maternatigi, fizigi, fiziologL |"a-Flesh iezuit;
/o, kollejida ta'lim olgan, yunon va lotin tillarini, rrtatemati-
* , ka va falsafani o'rgangan. 1629-yilda Niderlandiyaga

A~ fip ko'chib borib, fan bilan shug'ullana boshlagan. Qirolicha
(C Xrintina taklifi bilan 1649-yilda Shvetsiyaga boradi va
o'sha joyda vafot etadi.

Dekart falsafasi uning matematikasi, kosmogoniyasi, fizikasi
bilan bog'liq. Matematikada analitik geometriya asoslaridan biri
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lo‘gi'i burchakli koordinatalar tizimi uning nomi bilan ataladi.
0 ‘zgaruvchi migdor va funksiya tushunchasini bergan («Geometri-
ya», 1637), bir gancha algebra belgilarini joriy gilgan. «Dioptrika»
(1637) asarida yorug'lik nurining ikki muhit chegarasida sinishi
hagidagi gonunni bayon gilgan. Harakat miqdorining saglanish
gonunini ta'riflagan. Osmon jismlarining yuzaga kelishi va haraka-
ti materiya zarralarining uyurma harakatidan deb tushuntiruvchi
nazariya, ya’ni Dekart uyurmalari muallifi. U fiziologiyaga oid bir
gancha tajribalar o'tkazdi va birinchi boiib sharsiz relleks hagida-
gi tasavvurni yaratdi. Dekart fazo materiya bilan toia, materiya-
siz fazo yo‘q deb'tushundi. Dekart falsafasi asosida jon va tana,
«fikrlovchi» va «koiamli» substansiya dualizmi yotadi.

Materiyani koiam yoki fazoga tenglashtirgan, harakatni
jismlarning o'z joyini o'zgartirishidan iborat deb bilgan Dekart
fikricha, harakatning umumiy sababchisi xudo boiib, u materiya,
harakat va osoyishtalikni yaratgan. Inson jonsiz a’zoi badanni ta-
fakkurga va irodaga ega boigan jon bilan bogiab turadi. Dekart
falsafasi Xudo, jism vajondan iborat uchta tugina g'oya bor degan
goidaga asoslanadi. U Xudoning mavjudligini, tashgi olamning re-
alligini isbotlashga harakat gilgan. Dekart g'oyasiga koi'a, inson-
ning mohiyati uning fikrlashidadir. «Fikrlayapman, demak, mav-
judman» degan aforizm shundan kelib chiggan.

Uning fikricha, ilmda ishonchli, isbotlangan, tajribada tekshiril-
gan dastlabki asos ikki yoi bilan: birinchisi induksiya va anahz
orgali; ikkinchisi deduksiya va sintez orqali izlab topiladi. Dekart
ikkinchi yoini ma’qul yoi deb hisoblaydi. U inson akl-idrokining
bilish jarayonidagi oi'niga yuksak baho beradi. «llar bir xulosaga
shubha bilan qarash kerak», - deydi u. Har jihatdan ratsional fay-
lasuf boigan Dekart XVII-XVIII asriar falsafasi va fani taraqqi-
yotiga salmogqi hissa go'shdi. Uning falsafa va tabiatshunoslikka
oid ta’limotlari ta'sirida vujudga kelgan ilmiy maktablar majmuasi
karteziychilik falsafasi nomi bilan mashhur boidi. Asosiy asariari:
«Geometriya» (1637), «Metod haqgida mulohazalar» (1637), «Fal-
safa asoslari» (1644) va boshqgalar.

275



Dekart koordinatalar tizimi-tekislik yoki fazodagi to'g'ri chiziq
koordinatalar tizimini Rene Dekart kiritgan (1637). Bir nuqta teki-
slikda koordinatalar boshidan o'tadigan ikki: Ox va Oy o0'q yoki
uch: Ox, Oy va Oz o'qdan iborat. Bunda koordinata o'qlariga qo'yi-
ladigan uzunlik birliklari o'zaro teng boiadi. Koordinata o'glari
o'zaro tik boigan Dekart koordinatalar tizimi to'g'ri burchakli
koordinatalar tizimi deb ataladi. Dekart koordinatalar tizimi degan-
da ko'pincha aynan shu tizim tushuniladi, umumiy Dekart koordi-
natalar tizimi esa affin koordinatalar tizimi deb ataladi.

Takrorlash uchun savollar

1. Fazo va vaqtning bir-biridan ajralmasligini gaysi olimlar o'z ishla-
rida isbotladilar?

2. Eynshteynning nisbiylik nazariyasi ganday va necha prinsipga
asoslanadi?

3. Simmetrik oiadigan jarayonlar tabiatda ganday targalgan va misol-
lar keltiring?

4. tMatematika kashfiyotlardan qaysi biri fanda keng qgo'llaniladi va
ular gaysi bo'limlarga tegishlidir?

TERMODINAMIK JARAYONLARDA VAQTNING
YO'NALTIRILGANLIGI. ENTROPIYA.
KLAUZIUS TENGLAMASI. KARNO SIKLLARI

Bilim - cjciylarish va takrorlash mevasidir.
ABU RAYHON BERUNIY

Reja:

1. Energiyanining saqlanish gonuni. Potensial va kinetik energiya.

2. Matematikaning tabiatshunoslikdagi roli.

3. Statistik fizika va termodinamik jarayonlarda vaqtning yo'naUiril-
ganigi. *
4. Entropiya va Kamo sikllari hagida tushunchalar.
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Mavzuning magsadi:

1) matematikaning tabiatshunoslikdagi dastlabki ilmiy qgarashlarini
O‘rganish va ular hagida maiumot berish;

2) statistik fizika. harorat. absolut no! va termodinamika jarayonlari
bo'yicha ilmiy garashlar.

Mayzuning vazifalari:

- mavzularning fandagi ijtimoiy ahamiyatini yoritish;

-termodinamikajarayonlarining vaqgtlari bo'yicha materiyadagi o ‘rni
hagida maiumot berish;

- fanlarning o'zaro bogiiqligini asoslash.

Tayanch ihora va atamalar: harakat. materiya. harakatning o ‘Icha-
ini. energiya. potensial, kinetik, yoqiJg'i, potensial enei-giya, kimyoviy
energiya, ichki energiya. organizm, sistematika, kimyoviy moddalar va
jarayonlar, fizik gonuniyatlar, harorat, gaynash miqtasi. molekulalar
soni, bug' bosimi, atmo.sfera bosimi, moddalar holati, issiglik migdori,
moddaning berilgan miqgdori, issiglik hajmi. konveksiya, nurlanish. tabi-
at. atomlar, molekulalar fizik vakuum va hk.

Harakat materiyaning ajralmas xususiyati hisoblanadi. Materi-
3aga o'xshab uni ham yo'q qilib bo'Imaydi. Materiya harakatining
o'lchami energiya hisoblanadi. Ilmiy nugtayi nazardan energiya ikKki
turga bo'linadi; potensial va kinetik. Yoqilg'ilar va ozig-ovqatlarda
potensial energiya bo'ladi, u bu moddalarda to'plangan kimyoviy
energiyani namoyon giladi. Potensial energiya tizimiga ishni amal-
ga oshiradigan fagat ichki energiyaning gismi tegishli. Biz hamisha
bir energiyaning boshqga energiyaga aylanganini ko'ramiz.

Yonish jarayonida ajralib chiggan ko'mirning kimyoviy ener-
giyasi issiglik va nurlanish energiyasiga aylanadi. Avtomobil yo-
gilgisining kimyoviy energiyasi uning yogqilishida foydali me-
xanik energiyaga o'tadigan gaz molekulasi Kkinetik energiyasini
gayta ho.sil giladi. Energiyaning har ganday o'zgarishi uning qis-
man yo'qolishiga olib keladi. Har doim qayta hosil bo'lishdagi
FIK 100% dan kam bo'ladi. Ko'mirning yonishida taxminan 20%
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kimyoviy energiya foydali issiglikka aylanadi. Elektrodvigatel FIK
80% atrofida bo‘ladi.

Energiyanining saqlanish gonuni quyidagicha: yo'g narsadan
energiya paydo bo'lmaydi va izsiz yo‘qolmaydi. Issiglik energiya-
sining bir Joydan boshga joyga uzatilish usuli, issiglikning energi-
yaning boshga shakliga aylanishi termodinainikada tadqiq etiladi.
Issiqlik o°‘zgarishlari jarayonida harorat. bosim va hajm hammasi
birgalikda yoki alohida turli shakllarda o'zgarishi mumkin. Termo-
dinamika yuqoridagi parametrlaming o'zgarish yo'nalishlari haqi-
da gapirib, bu va boshga parametrlaming matematik bayoni bilan
shug'ullanadi. Termodinamika rivojlanishi XVIII asrning 60-yil-
larida boshlangan sanoat ingilobi ogibatlari, avvalo. birinchi bug’
mashinasi, birinchi parovozning yaratilishi bilan bog'liq. Natijada
moddalar va issiglik jarayonlarini tadqiq gilish uchun maxsus la-
boratoriyalar tuzildi. Dastlab issiglik va o'zgarish bilan .shug'ul-
langan. so'ng esa barcha shakllardagi energiyaga aylanishning ma-
salalarini o'rganishni kiritgan termodinamika rivojlana boshladi.

Gazlarning Kinetik energiyasi gizdirilgan va sovugq gaz ara-
lashtirilganida ularning harorati nima uchun tenglashishini va
uning ba’zi o'rta giymati belgilanishini tushuntiradi. Minglab
to'gnashuvlar vositasi bilan gizdirilgan gaz molekulasi o'z Kinetik
energiyasini sovuq gazga beradi. Hali bunda ikkala gazning ham
o'rta kinetik energiyasi tenglashmaydi. Barcha molekulalar har
bir to'gnashishdan keyin o'zgaradigan turli kattaliklar va tezliklar
bilan harakat giladi. Shuning uchun gaz (yoki har ganday boshqga
modda)ning harorati molekula o'rta kinetik energiyasi o'lchami hi-
soblanadi. Qizdirishdagi modda yo'qotadigan holatning o'zgarishi-
ni. shuningdek. kinetik nazariya asosida tushunish mumkin. Qattiq
jismda atom yoki molekulalar bir-biri bilan mustahkam bog'lan-
gan. Fagat gandaydir o'rta joylashuvlar atrofida tebranadi. Jism-
ni gizdirishdagi Kinetik energiyada uning molekulasi yoki atomi
rivojlanadi va ular yana ham tezroq tebranadi. Natijada zarrachalar
orasidagi masofa oshadi va, nihoyat. ularni bir-biriga yaqin fiksir-
langan holatlarda ushlab turish mumkin bo'lImaydi. natijada ita-
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rish kuchi bilan ham oshadi. Kuchsiz bog'langan .suyuglik holali
mustahkam bog'langan holatdagi moddalarning o'zgarishi uchun
zarur bo'igan issiglik miqdori erish issujHgj deb ataladi. Agar is-
siglik kelishi davom etsa. u holda atom va molekulalarning Kkinetik
enargiyasi oshadi, katta tezlik bilan suyuqlik ichida harakatlanadi.
Shu bilan birga. suyuqglikdan ajralib chiggan molekulalar migdori
oshadi (bug' bosimi oshadi). Harorat gaynash nugtasiga yetganida
ajralib chiggan molekulalar soni shunchalik ortadiki, bug' bosiini
atmosfera bosimi bilan tenglashadi. Suyuglikning gaynash nugta-
sida gazga aylanishi uchun gaz hosil gilish issigligi deb ataladi-
gan maium energiya talab gilinadi. Issiglik kelishidagi moddalar
holatining o'zgarishidan tashgari jism haroratning doimi}- oshisin
bo'lib o'tadi. 1°C da maium migdordagi moddani gizdirish uchun
zarur boigan issiqlik migdori, moddaning berilgan migdori issiglik
hajmi deb ataladi. Issiglik bir jismdan boshqga jismga uch \il usul
bilan uzatiladi: konveksiya va nurlanish.

Mustahkam bogiangan gattiq jismlardagi to'gnashuv qo'shni
atomlar orasida sodir bo'ladi. shu sababli issiglik uzatilishi fagat
gattiq jismlarning issiglik oikazuv'chanligiga bog'lig. Suyuq yoki
gaz holatidagi jismlar qo'zg'aluvchanlikka ega va sovuq jo\ larga
atomlarni uzatib. bu yerda boshqga atomlarga issiglik berib. o°‘zi
yaxlit holda aralashishi mumkin. Bu konveksiya usulidir.

Buyuk nemis fizigi RUDOLF YULIUS EMMANUEL
K1AuZiUS 1822-yilda Keslin shahrida (sobig Koshalin,
Polsha) pastoriarpilasida dunyoga kelgan. Oliy ma’lu-
motni Berlinda olgan. Fizik yoki tarixchl bo'lish hagida
jOda ko'p o'yiagan, nihoyat, 1850-yil fizika sohasini tan-
lab, fennodinamika sohasida o'zining birinchi maqolasini
chigargan. Unda umumlashgan suyuqlik va parlaming
o'tish fazalari tenglamalari keltirilgan. 1865-yilda R. Klau-
iziusjtermodinarnikaning yangi tushunchasi- entropiyani
Q<iritdi. 1869-yildan Bonn universiteti professori, so'ngra
rektor vazifalarida ishlagan.

Birog issiglik bevosita atomlar orasida aloga gilmasdan hajn
uzatilishi mumkin. Masalan, quyosh nuri absolut kosmik fazo
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vakuum bo'lishiga garamay. Yerga uzatiladi. Temiodinamika asosi-
da bir necha gonunlar mavjud, ular termodinamikaning ibtidosidir.

Tabiatdagi barcha issiglik hodisalari, issiglik energiyasining
mexanik energiyaga aylanish jarayoni fizika predmetining termo-
dinamika bo‘limida o'rganiladi. Termodinamika fanining rivoji,
asosan, issiglik mashinalarining foydali ish koeffitsienti (FIK) va
uning samaradorligini oshirish bilan bog‘lig. Shuni ishonch bilan
aytish mumkinki, issiglik energiyasini mexanik energiyaga aylanti-
rish usullarining amalga oshirilishi fizika fani doirasida inson aql-u
zakovatining buyuk kashfiyotlaridan biri hisoblanadi. Chunki ho-
zirgi zamonda issiglikni mexanik ishga aylantiruvchi dvigatellarsiz
hayotni tasavvur qilib boimaydi.

Bunda ular issiqlik hodisalari boiimida issiqlik harakati, ichki
energiya, issiglik oikazuvchanlik, konveksiya, nurlanish hodisala-
ri, issiqlik migdori, solishtirma issiglik sigimi, issiglik dvigatellari,
ichki yonuv dvigateli, issiglik dvigatelining FIK tushunchaiari bi-
lan tanishadilar.

Bunda termodinamik sistema termodinamik parametrlar, termo-
dinamik jarayonlar, ichki energiya, issiglik migdori va ish hagida
tushunchalar berilib, termodinamikaning birinchi gqonuni to‘g‘risi-
da to‘xtalib oiiladi. Bundan tashgari termodinamik sistemaga be-
rilayotgan issiglik migdori termodinamik sistema ichki energiyasi-
ning ortishiga va sistemaning tashqgi kuchlar ustida bajargan ishiga
sarf boiishi ugtiriladi.

Q =AU +A. 1)

Ammo, issiglik migdori, ichki energiya va ishning boshga xos-
salari to‘g‘risida hech narsa deyilmaydi.

Termodinamikaning ikkinchi gonunini oiishda ayrim adabi-
yotlarda avval qonunga taiif berilib, keyin issiglik dvigatellari
to‘g‘risida maiumotlar berilsa, boshga adabiyotda esa avval issig-
lik dvigatellari, uning FIK, Karno sikli, uning FIK berilib, keyin
termodinamikaning ikkinchi qonuniga ta’rif berilgan.
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i{. SADINIKOLA LEONARD MRNO 1796-yil Parijd"~""
aanigirmatematiklaroilasida dunyoga kelgan, gtasi Lazar¢”™
KamoFransiyaning revolutsione'rgenerallandan bo'igan. '
U, asosan, larbiyani uyida olib, o'n sakkiz yoshida Ara-,|
go, Puasson, Gey-Lussak] Amperiar o'qigan politexnika »
imaktabini tugatgan” Siyosiyyjarayonlarda ham juda faol w
gatnashgan. Iim. san’at vet sportgajuda qgiziggan. Issiqlik
mashinasining sikilanni'yaratib, fanga asos solgan.v'- e,

«Termodinamikaning birinchi gonuni energiyaning saglanish
va aylanish gonunini ifodalasa-da. termodinamik jarayonning ro‘y
berish yo'nalishini ko‘rsata olmaydi. Misol uchun birinchi gonun
issiglik migdorining issig jismdan sovug jismga o ‘tish imkoniyati
ganday boisa, sovuq jismdan issiq jismga oiish imkoniyati ham
shunday deb koisatadi».

Aslida, bu fikrga qo‘shilib boimaydi, chunki birinchi gonunda
issiglikning uzatilish yo'nalishi to‘g‘risida umuman so‘z bormaydi.

Ta’kidlash kerakki, termodinamikaning ikkinchi gonuni tari-
xiy jihatdan 1824-yilda fransuz injeneri S. Karnoning «Olovning
harakatlantiruvchi kuchi» nomli asarida ta’riflangan edi. Termo-
dinamikaning birinchi gonuni esa ingliz shifokori Robert Mayer,
ingliz olimi Jems Joul, German Gelmgols xizmatlari, ilmiy izla-
nishlari tufayli X1X asrning 40-yillarida ta’riflandi.

Tennodinamikaning birinchi gonuniga ta’rif berilganida u ayrim
adabiyotlarda

dO =dU + dA (2)
shaklida, ayrim adabiyotlarda [6- 8]
OQ =dU +0A 3)

shaklda beriladi.
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Kevingi yozuvda chuqur iizik ma'no bor. Chunki ichki energiya
i/ni sistema hajmi va haroratining funksiyasidan iborat U=U(VJ)
deb garaydigan boisak. bu funksiya uchun

d"u
(4)
evdT dTdv
yoki
rfk/i; = o (5)
sharl bajariladi. Ya'ni
du=U,-U, (6)

teng. (5)-ifoda ichki energiyaning toia differensialdan iborat ekan-
ligining zaruriy va yetarli shartidir.

Agar termodinamik sistema ideal gazdan iborat deb qaralsa,
sistemaning 1-holatdan 2-holatga oiishida ichki energiyaning
o0'zgarishi sistema ganday yoi bilan oisa ham. uning ichki energi-
yasi o°‘zgarishida farg boimaydi.

(3)-ifodaga kiruvchi SO va dA esa toia differensialdan iborat
boimasdan, sistemaning bir holatdan ikkinchi holatga oiish yoii-
ga bogiiq yoki matematika tilida

va (7)
A2= SA"NAN- 4
voki
(7>)

SCINSQ,.
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Ya'ni \-a 2 va I-h 2 jarayonlarda bajarilgan ish ham, uzatilgan
issiglik migdori ham o‘zaro bir-biriga teng emas.

(3)-formulaga kiruvchi barcha ifodalar musbat giymatni ham,
manfiy giymatni ham gabul giladi.

Termodinamik sistemaga berilayotgan issiglik migdori S0>-0
(musbat), undan olinayotgan issiglik migdori SO <0 (manfiy),
sistema ichki energiyasi ortayotgan boisa, dU>0 (musbat), ka-
mayayotgan boisa (manfiy), sistema o‘zi kengayib ish bajara\ot-
gan boisa, uning bajargan ishi dA> 0 (musbat), sistema ustida
ish bajarilayotgan boisa, dA<Q (manfiy) boiishi mumkin. Agar
sistema ustida bajarilayotgan jarayon adiabatik SO = 0 boisa, unda
sistemaning ichki energiyasi kamayishi hisobiga ish bajariladi:

SO = -dU.

Shunday qilib, termodinamikaning birinchi qonuni sistemaga
berilgan issiglik miqgdori, sistema ichki energiyasining o'zgarishi
va sistemaning bajargan ishi oitasidagi bogianishni ifodalab,
tabiatda o0‘z-o‘zidan ro‘y beradigan jarayonlarning yoiialishini
koisatmaydi. Bundan tashqari, termodinamik sistemaga berilayot-
gan issiglik migdorining gancha gismini u ishga aylantira olishi
to‘g'risjda ham maiumot bermaydi.

Termodinamika 1-gonunining ana shu kamchiliklarini termodi-
namikaning 2-gonuni toidiradi.

Quyidagi tajribani oikazib koiaylik. Qizdirilgan metall par-
chasini idishdagi s.ovuqg suvga tushiraylik. Metall parchasi soviydi,
suv birmuncha isiydi. Hech gachon metall boiagi yanada isib, suv
janada sovimaydi.

Anashunday oikazilgan ko‘pginatajribalar tabiatda o‘z-o0'zidan
ro‘y beradigan jarayonlar fagat maium bir yo'nalishda ro'y be-
rishini koi'satadi.

Termodinamikaning 2-gonunini ta’riflashdan oldin qaytar va
gaytmas jarayonlar, ular orasidagi farq to‘g‘risida to'xtalib o'tishga
to'g'ri keladi.
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Termodinamik jarayon yuz berayotganida termodinamik siste-
mada ham va u bilan o'zaro ta'sirda (munosabatda) boigan jism-
larda ham hech ganday o'zgarish ro'y bermasa, bunday jarayon-
ga qaytar jarayon, aks holda, o'zgarish ro'y beradigan jarayonga
gaytmas jarayon deb ataladi.

Har ganday ishqgalanishlar ro‘y beradigan, haroratlar farqi
bo'lganida ro‘y beradigan issiglik almashinuv jarayonlari gaytmas
jarayonlardir.

Ammo ba’zi bir ehtiyot choralari koiilganida boiadigan jara-
yonlarni gaytar jarayon deb hisoblash mumkin. Ana shunday gay-
tar jarayon asosida ishlovchi ideal mashina modelini 1824-yilda
S. Karno taklif gilgan edi. Uningcha, bunday mashina ideal gaz
bilan toidirilgan silindr-porshen sistemasidan iborat boiib. haro-
rati I, boigan isitgich va harorati isitgichning haroratidan ancha
past Tj boigan sovutgichdan iborat. Bunday mashina aylanma sik-
lik jarayon asosida ishlab, bir sikl davomida isitgichdan 0™ issiqlik
migdorini olib, sovitgichga O, issiglik migdorini beradi va 0 ,- Oj
fargni ish A ga aylantiradi. Bunday sikl asosida ishlovchi (ikkita
izoterma, ikkita adiabata) mashinaning FIK mashinaning tuzilishi-
ga va ishchi jismga bogiig boimasdan ,

A Q.-Q, T-T.

ga teng ekanligini ko'rsatgan edi. Bu ifodadan

an
- (9)

ekanligi koi'inadi.

Talabalar uchun eng giyin o ‘zlashtiriladigan tushuncha (9)-ifoda
bilan bog'langan.

(9)-ifodadan ko'rinadiki. 7, haroratda olingan 0" issiglik migdori
7™haroratda berilgan issiglik migdoriga ekvivalent ekan. Bosh-
gacha aytganda, 7' haroratda gancha issiglik migdori {Q") berilgan
bo'lsa, 7, haroratda shuncha issiglik migdori (Q") olingan, ya’ni 0/
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T=cons/ ekanligi ko‘rinadi. Ana shu ifodani Klauzius S T yoKki
Oof'j

ds - deb belgilashni taklif etdi va uni entropiya deb atadi. Ent-
ropiyaning muhim xossalaridan biri uning ham ichki energiya kabi
to‘la differensialligidir, ya’ni

liv=0. (10)

Shunday qilib, toia differensial boimagan issiqlik migdori SO
ni shu haroratdagi T qiymatga boisak, utoia differensialdan iborat
boiar ekan. Yoki

tl— =0. 11

o .

(I-ifodadan ko'rinadiki, agar termodinamik sistema qizdi-

rilayotgan boisa {SO >0), uning qizdirilish davomida entropiya-

si ham ortib [ds > O) boradi. Sistema sovitilganida esa 0),
uning entropiyasi kamayadi [ds =O). Adiabatik jarayonlarda

SQ = Tds = 0. (12)

Bundan esa ds = 0,s = cons/ ekanligi koi'inadi. Shuning uchun ham
gaytuvchanadiabatikjarayonlarizoentropikjarayonlardir.

Kezi kelganda ta’kidlash kerakki, ichki energiya sistemani tash-
kil etuvchi zarralarning barcha energiyalari yigindisidan iborat
boigani kabi, entropiya ham sistemaga kiruvchi barcha jismlar
entropiyasining yigindisidan iborat boiadi va yakkalangan siste-
malar entropiyasining yigindisi o'zgarmaydi. Chunki issiglik uza-
tilish jarayonida issiglikni uzatuvchi va uni gabul giluvchi jismlar
harorati (T) doimiy boiadi.

Yugoridagi mulohazalar talabalar e’tiboriga havola etilganidan
keyin tei-modinamikaning 2-gonuni ta’riflarini ularga aytish mum-
kin.

285



Aylanma sikiik jarayonda faqat isitgichdan olingan issiglik mig-
dorining bir gisminigina ishga aylantirish mumkin.

Issiglik 0‘z-o0'zidan fagat issiq jismdan sovuq jismga o ‘tadi.

R. Klauzius ta’rifi: «Birdan-bir natijasi issiglikni sovuq jismdan
issig jismga uzatishidan iboratjarayonning boiishi mumkin emas».

U. Tomson: «Birdan-bir natijasi bir jismning sovishi hisobiga
boiadigan jarayonning boiishi mumkin emas».

Yakkalangan sistemada entropiyaning kamayishi yo'nalishida
jarayonning boiishi mumkin emas. Qaytar jarayonlarda ds = Q.
Qaytmas jarayonlarda ds > 0.

1872-yilda L. Bolsman termodinamik sistemaning entropiyasi
va ehtimoliyati oitasidagi munosabatni oiganib, sistemaning ent-
ropiyasi statistik xarakterga ega ekanligini koi'satdi. Ehtimoliyat
va entropiyaning fizik ma’nosini aniqlab berdi.

5 = kInP

Bu formulada k = 1,38 «10*“/ - Bolsman doimivsi. Bu for-
K

mula yakkalangan termodinamik sistemaning holat ehtimoliyati
unda kechadigan barchajarayonlarda kamaymaydi degan xulosaga
olib keladi. Boshgacha aytganda. termodinamik sistema izolatsiya
gilingan boisa, uning holati ehtimoliyati AP 0 yoki A/’ = 0 (qay-
tar jarayonlarda = 0, gaytmas jarayonlarda AP 0) boiadi.

Bu esa termodinamikaning ikkinchi qonuni statistik xarakterga
ega ekanligini tasdiglaydi.

Shunday qilib, termodinamikaning birinchi va ikkinchi gonuni-
ga quyidagicha ta’rif berish ham mumkin:

1 Butun olam energiyasi doimiy va o'zgarmasdir.

2. Butun olam entropiyasi ortib boradi yoki vogealar entropiya-
ning oilishi yoiialishida ro'y beradi.

Tajribalarning ko'rsatishicha, termodinamik sistema harorati-
ning pasayishi bilan, si.stemada tartib orta boradi. Moddalar tuzili-
shi va magnit holatini past haroratlarda oiganish shuni koi’atadi.
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Ana shu xulosalarga asoslanib. Nern.st 1906-yilda quyidagi fikrga
keldi. «Mullog nol haroratda sistema holatining o'zgarishi doimiy
entropiya giymatida ro'y beradi». Ana shu fikrga termodinamikan-
ing uchinchi gonuni deyiladi.

Entropiya doimiy qi) matga ega bo'lishidan esa mutlog nol haro-
ratga eri.shib bo‘lmasligi hagida xulosa kelib chigadi.

Termodinamikaning ikkinchi gonuni issiglik va ishning o‘zaro
aylanishi mutanosib cmasligini ko'rsatadi: ishni to'liq i.ssiglikka
aylantirish mumkin emas, issiglikni toiig ishga aylantiri.sh mum-
kin emas. Tabiatda fundamenta] asimmetriya ham mavjud. Bu o'z-
o'zidan erkin o'tadigan barcha jarayonlarning bir tomonga yo'na-
lishidir. Klauzius va Kelvin tomonidan ajratilgan assimmetriya
bizni o‘rab turgan barcha hodisalarda mavjud. Energiya berk tizim-
larda saglansa ham. ammo uning tagsimlanishi gaytmas usul bilan
o'zgaradi. Barcha koinotga entropiyaning o'sish prinsipi targalishi
Klauzius va Kelvinning «Koinotning issiglik o'limi» gipotezasiga
olib keldi.

' Buyuk ingliz fizigi UILYAM TOMSON (KELVIN)
1824-yilda Belfa! shahrida matematiklar oilasida dun-
yoga kelgan. Keyinchalik ular Shotlandiyaning Glazgo
shahriga ko'chib oHshgan. Umrining oxiriga qadar shu
yerda qclib 3 3yil, ya'ni 1899-yilgacha kafedraniboshqar-
gan. 1892-yil U. Tomson Glazgo shahriyaqinidagi Kelvini
daryosinomi titulinioldi. U o'zi Umiy ijodini temiodinamik-
aga va haroratning asosiy shkalasini yaratishga bag'ish-
ladi. Undan tashqari, U. Tomson magnetizm sohasi va
fizikaning tebranma harakatlariga ham asos solgan.

Uilyam Tomson tabiatda bo'lib o'tadigan yirik ko'lamli jara-
yonlarni entropiyaning ortish prinsipi bilan tagqosladi. Barcha fizik
jaraxonlarda i.ssiglik yo'nali.shi issigroqdan .sovugrog jismlarga
yo‘nalgan bo'ladi. Bundan xulosa gilib aytish mumkinki. koinot-
da haroratning muvozanatiga o'tish jarayoni kuzatilmoqgda. limiy
nugtayi nazardan Klauziusning taggoslash muammosi o'rinlimi de-
gan savol, ya'ni Klauziusning: «Agarda koinot berk tizim deyilsa, u
holda olamning evolutsiyasi uning bir holatdan ikkinchi bir holatga
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0 ‘tishi mumkin» degan g‘oyani beradi. Klauzius taiimotiga ko‘ra,
olam energiyasi doimiydir. Undagi energiya tagsimoti ehtimolligi
esa holatning muvozanati bo'lib, u entropiyaning maksimumini
ifodalaydi. Olam energiyasi entropiyaning yugori darajasiga inti-
ladi. Landau va Lifshitslarga ko'ra, olam berk tizim sifatida ko'ril-
masdan, balki o'zgaruvchan gravitatsion maydonda turuvchi tizim
sifatida ko'rilib, undagi entropiyaning o'sishi statistik tenglikka
olib kelishi shart emas deyiladi.

Takrorlash uchun savollar

1. Energiyaning saqlanish gonuni hagida tushuncha bering?

2. Termodinamika yaratilishidagi olimlarning olib borgan ishlaridan
nimalarni bilasiz?

3. Entropiya tushunchasi ganday paydo bo'ldi?

4. Qanday ketma-ketlik holati issiglik sikli deb ataladi?

5. Karno sikiida issiglik mashinasining FIK ganday darajaga erishadi?

AKUSTIK TEBRANISHLAR VA TO'LQINLAR.

YORUG‘LIKNING TO'LQIN VA KORPUSKULAR NAZARIYASI.
ELEKTROWIAGNITIK TO'LQINLAR

Bilimsizlik kuchaygani sayin, shubha-gumon aria boradi.
FRENSIS BEKON

Reja:

1. Akustika elementlari.

2. Akustik modellarning xususiyatlari haqida.

3. Tebranishlar va to'lginlar haqgidagi ilmiy garashlar.
4. Yorug'likning to'lgin va korpuskular nazariyalari.
5. Elektromagnitik to'lginlar, Shredinger tenglamasi.

Mavzuning magsadi: yorug'likning to'lgin va korpuskular nazariyasi
hamda akustik tebranishlar. to'lginlar ilmiy garashlarini o'rganish va ular
hagida ma’lumot berish.
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Mavzuning vazifalari:

- akustikaning ijtimoiy ahamiyatini yoritish;

- tebranish va toMginlarning materiyadagi o ‘rni hagida maMumot be-
rish;

- yorugMik toiqginlari va korpuskular nazariyalarining o‘zaro bog*‘-
ligligini asoslash;

-tebranish va toMginlarga oid fanlarning ilmiy holatlarini o'rganish.

Tayanch ihora va atamalar: sistematika, fizik vakmim, makroskopik
akustika, umumiy akustika, fiziologik akustika, elektroakustika, me 'woriy
akustika, qurilish akustikasi, musiga akustikasi, gidroakustika. atmosfera
akustikasi, harbiy akustika, umumiy akustika, tovush, akustik o ‘Ichasli,
energiya, tebranish, mikrofon, gidrofon, termofon. shovgiu o'lchagich,
so'ndirish bo'lmasi, reverberatsiya bo'lmasi, audioiuetrlar kamerton,
radiopriyomnik koiituri, kondensator qoplamalari, elektromagnit, elek-
iromexaink, tebranish amplitudasi, tebranish shakli, tovush to’lgini,
to'lgin uzunligi, to'lginlar tarqalish tezligi, to'lgin energiyasi, jismlar,
korpuskular va h.k.

Akustika (yun. akustikos - eshitaman) - fizikaning tovush
hodisalarini, ya’ni jismda mexanik toiginlarning paydo boiishi,
targalishi va ularni gabul gilish jarayonlarini, tovush hodisasi bilan
boshqa fizik hodisalar orasidagi bogianishni oiganadigan botimi.
Tovushning tarqgalish va gaytish qonunlari Yevklid zamonida
aniglangan edi. XVII asrga kelib, tonning yuksakligi va tebra-
nishlar soni orasida bogianish borligi aniglandi. Galiley va fransuz
fizigi Mersenn (1588-1648) tovush toiginining havoda targalishi-
ni ilmiy tushuntirdilar va tovush tezligini oichadilar. Torrichelli
vakuumda (havosizjoyda) tovush"targalmasligini isbot gildi. Reley
akustikaning nazariy asoschisi boidi; uning «Tovush nazariyasi»
(1877) kitobi bosilib chiqgdi.

Akustika quyidagi sohalarga boiinadi: umumiy akustika,
fiziologik akustika, elektroakustika, me’moriy akustika va qurilish
akustikasi, musiga akustikasi, gidroakustika, atmosfera akustikasi
va harbiy akustika.
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Umumiy akustika tovushning paydo boiishi va targaHshini
hamda akustik oichash usullarini oiganadi. Tovush - gisga vaqt
davom etadigan hodisa, uni energiya bilan ta'minlab turibgina uzoq
davom ettirish mumkin. Tovush hosil boiishi uchun tebranish
davom etishi kerak (avtotebranish). Tebranish tebranish ampUtu-
dasi, soni, davri, tebranish shakli, tovush toigini toiqin uzunligi,
toiqinlar targalish tezligi, toigin energiyasi hilan ifodalanadi.

Fiziologik akustika tovushning eshitilishi, organizmga ta’siri va
h.k. bilan shug'ullanadi. Bunday akustikaning asosiy tushunchala-
rini Om va Gelmgols yaratgan.

Elektroakustika tovush energiyasining elektroenergiyaga, elek-
troenergiyaning tovush energiyasiga aylanishi, tovush yozib olish,
bino akustikasi va ultratovush texnikasi bilan shug'ullanadi. Nemis
ixtirochisi F. Reys telefon (1861) va ingliz ixtirochisi A. G. Bell
(1876) mikrofon ixtiro gilganlaridan so'ng, telegraf alogasi amalga
oshirildi. 1900-yil tovushli kino vujudga keldi. 1925-yildan tovush
yozib olishning elektroakustik usuli joriy gilindi. Elektron lampalar
ixtiro gilinganidan so'ng elektroakustika tez taraqqiy etdi.

Me’moriy akustika va qurilish akustikasi binoning hamma
joyida tovush va musiganing yaxshi eshitilishini 'ta’minlash, tash-
gi shovginni kamaytirish masalalari bilan shug'ullanadi. Qurilish
akustikasida reverberatsiyani amerikalik olim U. Sebin (Sabine)
tadqiqg gilgan va qurilish materiallarining tovush o'tkazish ko'rsat-
kichlarini aniglagan.

Musiga akustikasi, musiga hodisalari (tovush, tovushgator,
hamohanglik, musiqga tizimlari va boshqgalar)ning obyektiv fizik
gonuniyatlarini o'rganib, ularga musigani idrok etish jarayoni
nuqtayi nazaridan yondashadi.

Atmosfera akustikasi va gidroakustika tovushning bir jinsli
boimagan va gatlamli mubhitlarda targalishini o'rganadi. Dengiz
birjinsli boimagan mubhit, unda tovush toiginlari buriladi, yutiladi
va sochiladi, bu uzoq, masofadagi kemaning turgan joyini aniglash-
ni giyinlashtiradi. Bu hodisalar atmosferaga ham tegishlidir.

Harbiy akustika tovush tezligini bilgan holda dushman turgan
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joyni aniglash, tovush gaytishi yordamida samolyotlarning uchish
yo'nalishini. kuzatish punktidan uzogligini va hokazolarni aniglash
bilan shug'ullanadi. Tovush tutish - radiolokatsiya, tovush eshitish
- pelengatsiya harbiy ishda keng tatbiq gilinadi. Suvosti kemalari,
samolyotlar, akustik minalar ultratovush bilan boshqariladi.

Akustik rele - tovush tebranishlari takroriyligi (chastotasi)
o‘zgarishlarini, akustik bosim yoki materiallarning ko'rsatkichlari
(yutish va gaytarish koeffitsientlari) o'zgarishini sezadigan qurilma.
Mexanik va elektr ta’sir usullariga asoslangan xillari bor. Me’mor-
lik akustikasi, qurilish akustikasi va boshga sohalarda go'llaniladi.

Akustik filtr - ma’lum takroriylik (chastota)li tovushni ajratib
o0 ‘tkazadigan yoki yutib goladigan akustik qurilma. Eng oddiy akus-
tik filtr - akustik rezonator, akustik nazariyasi elektrofiltr nazari-
yasi asosida ishlab chigilgan. Boshlang'ich takroriylikdan maium
takroriylikkacha boigan barcha tovush toiginlarini oikazadigan
akustik filtr past takroriylikli, ma’lum takroriylikdan yuqori tovush
toiginlarini oikazadigan akustik filtr yuksak takroriylikli va past
takroriylik bilan yuksak takroriylik orasidagi tovush toiginlarini
oikazadigan polosali akustik filtr deyilib, u past va yuqori tak-
roriylikli akustik filtrlardan iborat boiishi mumkin. Akustik filtr
shovginlarni kamaytirish magsadida texnikada, me’morchilik va
qurilishda keng tatbig gilinadi (masalan. avtomobil so‘ndirgichlari).

Akustik shovqgin - garmonik boimagan tovush toiginlari. Tur-
mushda akustik shovqin nutq va musigani to'gii eshitishga xalagit
beruvchi turli tovushlar shaklida uchraydi. Akustik shovgin qu-
yidagi turlarga ajraladi:

1) gattiq jismlar tebranishi natijasida vujudga keladigan mexa-
nik shovqin;

2) harakatlanayotgan gaz, bug' yoki suyugliklarda uyurma
ogimlar gatlamining turli tezlik bilan harakatlanishi tufayli hosil
boiadigan aero yoki gidrodinamik shovqin;

3) gazlarning yonishi natijasida yuz beradigan uyurma ogim va
zichlik 0 ‘zgarishlaridan hamda portlash }oki zaiyad paytida gisga
vagtda bosimning ortishi tufayli vujudga keladigan termik shovqin;
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4) suyuqlikdagi pufakchalarning yorilishi natijasida hosil bo*-
ladigan kavitatsion shovqin.

Tutash spektrli shovgin og shovgin deyiladi. Akustik shovqin-
ni nazariy o'rganishda ehtimollik nazariyasiga asoslangan statistik
fizika gonunlaridan foydalaniladi. Akustik shovginni o'rganishdan
asosiy maqsad uning manbalarini aniglab, odam organizmiga ham-
da ba'zi bir tizimlarga ko'rsatadigan salbiy ta’sirini kamaytirish-
dan iborat. Akustik shovqin xossalari turli analizatorlar yordamida
aniglanadi. Akustik shovqinning eshitish a’zolariga ta’siri uning
jadalligi va takroriyligiga bog'lig. Uzoq vaqt ta’sir etuvchi akustik
shovqin kishiga salbiy ta’sir ko'rsatadi, charchashni kuchaytirib,
ish kobiliyatini pasaytiradi.

Akustik o‘lchashlar - tovush tebranishlari to'lginlarini ham-
da akustik o'zgartirgichlar, uskunalar, materiallar, konstruksiya va
imoratlarning akustik xususiyatlari kattaligini aniglash vositalari.
Odam, hayvon, hasharot, parrandaning tovush chigarishi va eshi-
tish xususiyatlarini migdoriy baholash ham akustik o'lchashga ki-
radi. Akustik oichashda tovush tezligi, yutilishi. gaytishi. bosimi
va tovush manbalarining ba’zi bir ko'rsatkichlari ham o'lchanadi.
Akustik o'lchash texnikasida elektron usullar keng qo'llanadi. Bu
usullar go'llanganida tebranish buzilmay, elektr toki yoki kuchla-
nishga aylantiriladi. Elektroakustik apparatlar, telefon, mikrofon va
radiokarnaylaming ko'rsatkichlarini o'lchash ham akustik o'lchash
jumlasiga kiradi. Qurilish va me’morchilik akustikasida zal va tur-
li binolarning tovush targatish xususiyatlari o'lchanadi. Akustik
o'lchashda ishlatiladigan asboblar: mikrofon, gidrofon, termofon.
shovqin o'lchagich, so'ndirish bo'lmasi, reverberatsiya boimasi,
audiometrlar.

Tebranishlar - muayyan vaqt oraliglarida takrorlanib turadi-
gan harakatlar. Masalan. soat mayatnigining tebranishi, cholg'u
asboblari torlarining yoki kamerton oyoqchalarining tebranishi, ra-
diopriyomnik konturidagi kondensator qoplamalari orasidagi kuch-
lanishning tebranishi va boshga shunday takrorlanuvchanlik xos-
sasiga egadir. Takrorlanayotgan jarayonning fizik tabiatiga garab,
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mexanik, elektromagnit. elektromexanik va boshga tebranishlarga
ajraladi.

Tebranishlar tabiatda va texnikada keng targalgan. Ko’pchilik
hollarda ular salbiy ta'sir giladi. Poyezd relslarning qo'shilish jo-
yidan o'tayotganida uning g'ildiraklari beradigan turtkilar ko’pri-
kning tebranishiga, suzish vintining aylanishi kema tanasining
tebranishiga, samolyot ganotlarining tebranishi halokatga olib ke-
lishi mumkin. Bunday hollarda tebranishning xavfli chegaragacha
ko‘tarilishiga yoi qo‘ymaslik uchun tegishli chora-tadbir koiiladi.
Shunga garamasdan, tebranish texnikaning turli sohalarida muhim
ahamiyatga ega. Masalan, radiotexnika tebranma jarayonlarga
asoslangan. Tebranayotgan tizimga koisatilayotgan ta’sir xarak-
teriga ko‘ra, tebranish erkin tebranish, majburiy tebranish, avtoteb-
ranish va parametrik tebranishga boiinadi. Muvozanat holatidan
chigarilganidan keyin o‘zicha tebranadigan tizimda yuz beradigan
tebranishga erkin tebranish-, davriy ravishda o'zgaruvchi tashqi
kuch ta’siri ostida boiadigan tebranishga majburiy tebranish deb
yuritiladi.

Avtotebranishlar vagtida majburiy tebranishdagi kabi tebranuv-
chi tizimga tashqi kuchlar ta’sir giladi, birog bunday ta’sir koisa-
tilishi zarur boigan vagt momentlarini tebranuvchi tizimning o‘zi
belgilaydi, tashqi ta’sirni tizimning o°‘zi boshqgaradi. Masalan,
mayatnikli soatda mayatnik, koiarib go'yilgan toshning yoki bu-
ralgan prujinaning energiyasi hisobiga turtki olib turadi, bunda bu
turtkilar mayatnik oila holatdan o’tayotgan momentlardagina beri-
ladi. Parametrik tebranish vaqtida tashqi ta’sir hisobiga tizimning
biror parametri, masalan, tebranayotgan sharcha osilib turgan ip-
ning uzunligi davriy ravishda o'zgarib turadi.

Eng sodda tebranish garmonik tebranishd'n. Garmonik tebra-
nishda tebranuvchi kattalik vagt bo'yicha sinus yoki kosinus qo-
nuni bo'yicha o'zgaradi. Bu turdagi tebranish quyidagi sabablarga
ko'ra juda muhim; tabiatda va texnikada uchraydigan tebranish
0'z xarakteri bo’yicha gannonik tebranishga juda yaqin; boshqga-
cha ko'rinishdagi davriy tebranishni ustma-ust tushgan bir necha
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gannonik tebranish sifatida tasavvur gilish mumkin. Tebranish ja-
rayonlarining fizik mohiyati turlicha boiishiga garmay. ulardagi
tebranishning o'ziga xos xususiyatlari bir xil gonuniyatga bo'ysu-
nadi.

Toiginlar - fazoda chekli tezlik bilan targaluvchi modda yoki
muhitning holat o‘zgarishlari. Toiginlarning tarqgalish jarayoni-
da energiya fazoning bir nuqtasidan ikkinchi nuqtasiga uzatiladi,
ammo zarralari ko'chmaydi. Turli (mexanik, issiglik, elektromag-
nit) holat o'zgarishlariga turli toiginlar mos keladi. Elastik toiqin-
lar, sirtiy toiginlar, elektromagnit toiginlar turlari keng targalgan.
Elastik deformatsiyalarning gaz, suyuqlik va gattiq jismlarda targa-
lishi elastik to ‘Ighilar deyiladi. Tovush toiqginlari va Yer qobigida-
gi seysmik toiqginlar elastik to'lginlarning xususiy .xoli hisoblana-
di. Ikki muhit chegarasi sirti bo'ylab targaluvchi toiginlar sirtiy
toiginlardir. Elektromagnit toiqinlar: radio-toiqinlar, yorugiik
toiginlari, ultrabinafsha toiqginlar. rentgen va gamma toiginlar
tarqalayotgan o°‘zgaruvchi elektromagnit maydonlardan iborat.
Bulardan tashgari, gravitatsion toiginlar ham mavjud. Toiqin ja-
rayonlari fizik hodisalarning deyarli barcha sohalarida uchraydi.
Toiqginlarni oiganish fizika va texnika fanlari uchun muhim.

iMuayyan vaqt oraliglarida takrorlanib turadigan harakatlar
to‘lginlar deyiladi. Toiginlar targalish yo'nalishi bo'yicha bo'lsa.
hoyiama to‘lgin. targalish yo'nalishiga perpendikulér bo'lsa,
ko‘ndalang toUqin deyiladi. Bo'ylama to'lginlar tarqalayotganida
muhit zarralari to'lginlar targalayotgan yo'nalish bo'ylab targaladi.
Ko'ndalang to'lginlarda esa muhit zarralari to'lginlar yo'nalishiga
perpendikulédr yo'nalish bo'ylab tebranadi. Gazlar, suyugliklardagi
elastik to'lginlar bo'ylama to'lginlardir. Qattiq jismlardagi elastik
to'lginlar (jumladan, yerning se>smik to'lginlari) bo'ylamato'lgin-
lar shaklidagina emas, ko'ndalang to'lginlar ham bo'lishi mumkin
(mubhit zarralarining tebranishlari to'lginlar targalishi yo'nalishiga
perpendikulardir). Elektromagnit to'lginlar ko'ndalang to'lgin-
lardir, uiarda tebranuvchi elektr maydon va magnit maydon kuch-
langanliklarining yo'nalishlari to'lgin targalishi yo'nalishiga per-
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pendikular boiadi. Mexanik toigin manbayi tashqgi kuch ta'sirida
holati o'zgarishga moyil boigan chekli jism va moddalar boiib,
elektromagnit toigin manbayi tebranish konturi va harakatlanayot-
gan zaryadlar hisoblanadi.

toiginning muhim xususiyati shundan iboratki, ular energiya
ogimi bilan bogiangan.

Elektromagnitik toiginlar - vaqgt bo'yicha davriy o'zgaradi-
gan, elektromagnit maydon (o'zaro bog'langan E elektr va //mag-
nit maydonlar)ning fazoda chekli tezlik bilan targalish jarayoni.
0 ‘zgaruvchi induksiya ogimi uyurma elektr maydonni, u esa, 0°z
navbatida, uyurma magnit maydonni uyg'otadi. Targalayotgan
elektromagnit maydon elektromagnitik to’lginlar deyiladi. Elek-
tromagnitik to'lginlar ko'ndalang to'lginlar bo'lib, vakuumda katta
tezlik bilan targaladi.

Elektromagnitik to'lginlar xossalariga u targalayotgan muhit
sezilarli ta’sir ko'rsatadi. Elektromagnitik to'lginlar boshga ixti-
yoriy to'lginlar kabi sinishi, to'la ichki gaytishi, dispersiya. interfe-
rensiya, difraksiya hodisalariga uchrashi mumkin. Elektromagnitik
to'lginlarning barcha xususiyatlari, ularning uyg'onish va targalish
gonunlari Maksvell tenglamalari yordamida to'la tavsiflanadi.

Elektromagnit tebranishlar - elektromagnit maydonni hosil
giluvchi elektr va magnit maydonlarning o'zaro bogiangan tak-
rorlanuvchan o'zgarishlari. Tebranish konturida hosil gilinadi. Te-
branish konturidagi dastlab zaryadlangan kondensator goplamalari
induktivlik g'altagi orgali ulansa, konturda kondensator zaryadi-
ning va g'altakda tokning erkin tebranishlari yuzaga keladi.

Agar konturning chizigli oichami uncha katta boimasa,
vakuumdagi yorugiik tezligi, v-konturdagi tebranishlar chastotasi,
u holda (vaqgtning istalgan paytida) tok kuchini konturning barcha
gismida bir xil deb olish mumkin. Bunday o'zgaruvchan tok kvazi-
statsionar tok deyiladi. Kvazistatsionar tok Om gonuniga bo'ysu-
nadi. Konturdagi elektr garshilik R = Qbo'lganida, kondensatorning
g zary'adi va tok kuchi tebranishlari garmonik tebranishlar bo'ladi.

Tebranish konturidagi erkin garmonik tebranishlarda kondensa-
toming elektr maydon energiyasi induktivlik g'altagiga beradigan
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elektr tebranish konturdagi elektromagnit tebranish deyiladi. Gar-
monik elektromagnit tebranishlarda elektr va magnit OK va PVJ
maydon energiyalarining giymatlari 0 dan mos ravishda maksiinal
giymatlargacha o'zgaradi, shu bilan birga, ular teng bo'ladi.

Har ganday real konturning aktiv garshiligi R nolga teng emas.
Shuning uchun hosil bo'ladigan elektromagnit tebranishlar so'nuv-
chi bo'ladi. So'nmas yoki majburiy elektromagnit tebranishni hosil
gilish uchun konturga tashgaridan doimo energiya berib turiladi.

Superpozitsiya prinsipiga muvofigq, har ganday elektromagnit
tebranish oddiy elektromagnit tebranishning o'zaro go'shilishi-
dan iborat. Bu prinsipni ko'llashda tegishli kattaliklar: £ - elektr
maydon kuchlanganligi; D - elektr induksiya; A - magnit may-
don kuchlanganligi; B - magnit induksiyasi; j - o'tkazuvchanlik
toki zichligi o'zaro chizigli bog'lanishda deb garaladi: D =s;

Bular esa mos ravishda elektr va magnit doimiylari: s - mubhit-
ning dielektrik kirituvchanligi; }Ja- magnit singdiruvchanlik.

Bizni o'ragan olamda fagat fazoda yoki fagat vaqtda bo'lib o'ta-
digan, yoki mavjud bo'igan moddalar, hodisalar va vogealar yo'q.
Berilgan kategoriyalarning alohida mavjud bo'lishi fagat mavhum
tafakkur natijasidir. Masalan, geometriya fazoviy shakllar va mu-
nosabatlarni vagtdan mavhumlashtirib o'rganadi.

Eynshteynning maxsus nisbiylik nazariyasi tekis harakatlarning
barcha turlari nisbiy ekanligiga asoslangan. Demak, obyekt fagat
hisoblashning belgilangan tizimiga munosabati bo'yicha tekis
harakat holatida joylashishi mumkin. Eynshteyn har ganday hi-
soblash inersial tizimidagi yorug'lik tezligi har ganday yo'nalish
uchun vakuumda bitta va shunday kattalikka egaligini aytadi.

U agar obyekt kuzatuvchiga nisbatan harakat gilsa, obyekt
og'irligi va uzunligi hamda u bilan bog'lig vaqt intervali o'zgari-
shini ko'rsatdi. Agar astronomga juda tez harakatlanayotgan fazo
kemasini kuzatishga to'g'ri kelsa, u kema og'irligi oshgani. uning
o'lchami va harakat yo'nalishi kamayganligi, bortdagi vagt esa
sekinlashganini topgan bo'lar edi. Shu bilan birga, kemada hech
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narsa o'zgarmas edi. Eynshteyn hisoblashning ba’zi inersial tizimi-
ga nisbatan tezlik bilan harakatlanayotgan jismdagi fizik jarayon-
lar berilgan hisoblash inersial tizimiga nisbatan sekin o ‘tishi, shu-
ningdek, jismlar oichami harakati yo‘nalishida bo'ylama gisqarishi
shuncha marta boiib o'tishini ko'rsatgan.

Formula bo'yicha jism massasi uning tezligi oshishi bilan os-
hadi. Harakatlanayotgan jismning massasi

m.
m=

nisbati bilan aniglanadi, harakatsiz jism
E =mdc-

energiyaga ega.

Agar obyekt tezligi yorug'lik tezligiga yagin kelmasa, maxsus
nisbiylik nazariyasi samarasini kuzatish mumkin emas. Biroq juda
sezuvchan atom soatlari yordami bilan hatto uchayotgan samolyot-
da ham vagqt sekinlashishini topishga muvaffaq bo'lindi.

Subatomli zarrachalar sun’iy yo'l bilan jaddallashtirilishi mum-
kin. Bu effekt uchun zarracha tezlatgichlari yasaladi. Tinch turgan
jism Eynshteynning nazariyasida

E = m?

mashhur formulasi bilan aniglanadi.

Shunday qilib, maxsus nisbiylik nazariyasi ikki prinsipga asos-
lanadi;

1) har ganday tekis to'g'ri chizigli harakat nisbiyligi;

2) vakuumdagi yorug'lik tezligi doimiyligi.

Umumiy nisbiylik nazariyasi. Tortishish kuchini hisobla.shda
Eynshteyn umumiy nisbiylik nazariyasida yer yuzasidagi barcha
jismlar bir xil tezlashish bilan tushadi deb taxmin giladi. Boshgacha
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aytganda, Yerning gravitatsion maydoni uning atrofidagi fazoning
xossasi hisoblanadi. Eynshteyn bu xossani egri fazo bilan bogiadi:
katta og‘ish katta gravitatsion kuchga teng keladi.

Agar fazoning ogishi bilan bir gatorda vaqt ogishiga yo‘l
go'yilsa. u holda gravitatsion maydondagi harakatni bayon qilish
uchun harakat nisbiyligi g*oyasini jalb gilish mumkin. Katta jism-
lar tomonidan qo'zg'atilgan fazo-vaqt ogishi kattaligini Eynshteyn
ogishni kattajismlar yaqinligiga bogiiq holda hisoblash mumkin-
ligini koisatdi.

Ogir jismlar yaqginidagi yorugiik nurining ogishi effekti bu
tezisning isboti hisoblanadi. Yorugiik energiyaga ega, shunday
ekan, ogirlikka ham ega boiadi. Shuning uchun ujism gatnashishi
bilan buzilgan fazodagi og‘gan trayektoriya bo'yicha harakatlana-
di. Quyosh yaginidagi yorugiik kuchining ogishi, hagigatan, Qu-
yosh tutilishlarida kuzatilgan.

Ba’zi yulduzlar o'zining yadro yoqilgisini saf qilib, kuchli gra-
vitatsion maydon hosil gilgan mustahkam jismlar doirasida siqi-
lishi mumkin. Bu umumiy nisbiylik nazariyasini tekshirish uchun
eksperimental baza boiib xizmat gilishi mumkin.

Bu nazariyadan kelib chigadiki, juda katta yulduzlar shun-
chalik sigilishi kerakki, ulaming yuzasidan gochish tezligi hatto
yorugiik tezligidan ortiq boiishi kerak, ana shunda hech nima,
hatto yorugiik ham ulaming yuzasini tark etmaydi. Shuning uchun
obyektlar gora tuynuk nomini olgan.

Bizning galaktikamizdagi qora tuynuk - o'zgaruvchan rentgen
yulduzi turidagi X-1 Oqqushi.

Shunday qilib, Eynshteynning nisbiylik nazariyasi fizik jara-
yonlarning fazo-vaqt xossalarini koiib chiquvchi fizika nazari-
yasidir. Qachon maydonlar bilan tortishish saglanishi mumkin
boimasa, yaqinlikdagi fazo-vaqt xossalarini ifoda etuvchi nazariya
maxsus nisbiylik nazariyasi (MNN) deb ataladi. MNNda ifodalan-
gan fizik hodisalar relativ (nisbiy) deb atalib, vakuumdagi yorugiik
tezligiga yaqin tezliklarda paydo boiadi.

Tortishish maydoni mavjudligidagi fazo-vaqt xossalari umumiy
nisbiylik nazariyasi (UNN) bilan tadgig gilinadi. Shuningdek, u
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Eynshteynning tortishish nazariyasi deb ataladi. UNNdan yorugiik
tezligi bilan giyoslangan tezlik va kuchli niaydonlar hollarida foy-
dalaniladi.

Agar yorugiik tezligi bilan giyoslaganda jism sekin harakat-
lansa va gravitatsion o‘zaro ta'sir nisbiy kuchsiz boisa, u holda
Nyutonnig butun olam tortishish gonuni to‘g ‘ri. Eynshteyn nazari-
yasida tortishish fizik materiyaga o‘zaro ta’siri fazo-vagtning geo-
metrik xossasi sifatida ifodalanadi. Tortishishning kuchli maydoni-
da geometriya odatiy uch oichamli fazoning geometriyasi noevklid
boiadi, vaqt esa maydon tashqarisida sekin oiadi. Shunday qilib,
UNN to‘rt oichamli koordinataga ega deb taxmin giladi. uning
toitinchi koordinatasi esa vaqt hisoblanadi. Biz geometrik uch
oichamli fazoda yashaymiz, bu olamda fizik jarayonlar vagt bilan
bogiiqg, kuzatuvchi uchun vaqtning o'tishi esajarayonlar tezligi va
fazo xossalariga bogiiqg.

Shunday qilib, UNNda metrik xossa tortishish ogirligining tag-
simlanishi va o'zaro ta’siri bilan aniglanishi. tortishish kuchi esa
fazo xossalariga bogiiqgligi isbotlangan. iMNN va UNN barcha
fizikaning yangi tuzilishi va yangi gonunlariga asoslangan fazo,
vaqt, harakat, moddalar haqgidagi tasavvurlarda isbotlanib, asrlar
osha ilg'or boiib kelmogda. Kvant mexanikasi mikroolamga mu-
vofig fazo va vaqt tasavvurlarining rivojlanishiga hissa go'shdi.

Materiya ga’rida harakat qilib, olimlar 10"”2sm chegaraga kel-
dilar va subatom fazo va vagt munosabatlari sohasida tadgigotlarni
boshladilar. Bu yerda fazo va vaqt - boshgacha tushuncha.

Mikroolam xususiyatiga ko’ra, butun va gismlar hagidagi bir-
lashgan tasavvurlar mos kelmaydi. Shunday gilib, makroolam
- klassik mexanika; megaolam - relativ mexanika; mikroolam -
kvant mexanikasi obyekti. Shu bilan birga, oxirgi vaqgtlarda I"n
butun olam turii darajalarining dialektik o'zaro ta’siri haqgidagi
tasavvurga keldilar. Fazo, vaqt. harakat va materij a tushunchaiari
nishiylik bilan bogiiq. O'zaro ta’sir giladigan simmetriya, 0'za-
ro ta’sir, harakat, noaniglik, superpozitsiya va boshqalar nisbiylik
prinsiplari bilan bogiig.
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Shunday qilib, Eynshteynning nisbiylik nazariyasi ikki prinsip-
ga asoslanadi: teng to‘g‘ri chizigli harakat nisbiyligi va vakuum-
dagi nur tezligi doimiyligi. Jismlar oichami, ularning mavjudligi
davomiyligi vogealarning bir vaqtda yoki har xil vagtda sodirboii-
shi nisbiylik hisoblanadi.

Laboratoriya va tajribalarda tasdiglangan Maksvellning xulosa-
lariga muvofig, yugorida aytilganidek, nur elektromagnit maydon
toigini hisoblanadi. K'ur toigini targalishi uchun moddiy muhit
- efir talab gilinmaydi. Nur bu moddiy muhit boiib, vakuumdagi
bo'shligda doimiy C tezlik (300 GO0 km/s) bilan targaladi.

Efirning har bir zarrachasi ikkilamchi toigin manbayi sifatida
tasvirlanib, yorugiikning katta tezligini efir zarrachasi katta gat-
tigligi va elastikligi bilan tushuntirish mumkin boigan. Boshgacha
aytganda, efir Nyuton absolut fazosini moddiylashtirish edi. Biroq
bu Nyutonning fazo haqidagi asosiy qoidalariga garama-garshi edi.

Fizikadagi ingilob Ryomerning kashfiyoti bilan boshlandi. U
yorugiik tezligi taxminan 3 Q00 Q00km/s ga tengligini anigladi.

1728-yilda Bredri yulduz abberatsion hodisasini kashf gildi va
uning asosida yorugiik tezligi priyomnik va manba harakatiga
bogiiq emasligi aniglandi. Shunday qilib, tushuntirib boimay-
digan kelishmovchilik paydo boiib, optik hodisa yana ham me-
xanika bilan to‘gii kelmay qoldi.

Ammo Faradey Maksvell yorugiik elektromagnit toiginlarin-
ing turli koiinishi ekanligini kashf gilib, olamning mexanik tas-
virini butunlay buzdi. Ko‘plab eksperimental gonunlar prinsipial
yangi qonuniyatlarni bayon gilgan Maksvell tenglamalar tizimida
aksini topdi. Bu gonunlar arenasi mexanik gonunlar uchun gabul
gilingan zaryadlar va moddalar joylashgan bitta nuqta boiib gol-
may, balki butun fazo edi.

Shunday qilib, materiyaning elektromagnit maydon nazariyasi
vujudga keldi va materiyaning maydon shakli deb tan olindi.

Fizikaning navbatdagi rivojlanishi absolut fazo va vaqt kon-
sepsiyasini taftish qilish, absolut harakatni rad qilish. gandaydir
oichashning ajratilgan tizimini gabul gilishni rad gilish. klassik
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fizika asosiy konsepsiyalarini gayta ko‘rib chigish yoii bo'yicha
bo‘Hb o‘tdi. Bu birgina Eynshteynning maxsus nisbiylik nazari-
yasi bilan gilingan edi. Zamonaviy tasavvurga ko'ra, fazoda sekin
o0'zgaradigan va uning barcha nuqtalarida bir xil aniglangan har ga-
nday fizik kattalikni maydon sifatida ko'rib chigish mumkin.

RadiotoMqinlar difraksiyasi - radioto'lginlar to'siqqa uchra-
ganda kuzatiladigan hodisa. Radioto'lgin bir jinsli muhitda tarqa-
layotganida to'siqga uchrab, o'z amplitudasi va fazasini o'zgar-
tirib, to'g'ri chizigli yo'nalishidan chetlashadi. Bu hodisa yorug'lik
difraksiyasita o'xshab ketadi. Real sharoitda to'siq turli shaklli va u
radioto'lginlar uchun shaffof yoki noshaffof bo'lishi mumkin. Di-
fraksion o'tish hodisasi to'siq o'lchami bilan to'lgin uzunligining
0'zaro nisbhatiga bog'lig. Bu bog'lanish to'lgin uzunligi oshishi bi-
lan kuchayadi.

Yerning sferik yuzasidagi radioto'lginlar difraksiyasi tufayli ra-
dioto'lginlar to'g'ri ko'rinish chegarasidan tashgarida ham gabul
gilinadi. Radioto'lginlar yer yuzasi yaginida targalayotib, to'lgin
energiyasining yerda gisman yutilishi tufayli so'nadi. Uning to'lgin
uzunligi gancha gisqa bo'lsa, shunchalik ko'proq o'z amplitudasini
kamaytiradi. Shu sababli to'lgin targalish masofasi to'lgin uzun-
ligiga bog'liq bo'lib, to'lgin uzunligi yetarli uzun bo'igan radio-
to'lginlar radioto'lginlar difraksiyasi tufayli bir necha ming km
gacha targalishi mumkin.

GERS, XERTS (HERTZ) GENRIX RUDOLF (1857.

22. 2t Gamburg” 1894i 1.1, Bonn) - nerrus fizigi. Elek-

trodinamika masalalari bilan shug”llangari;biiinchi bd1ib

w, elektromagnit to'lginlami kashf etib (1888), ularning xos-

if';sasini; tekslvfgah. Elektromagnit toiginlar vaSyorug'lik

nuriarining o'zaro o'xshashliklarini isbot qUgarr~vibrator
mnazariyasini ishlab4gpiqqanvr’\ n Sk '

G. Gers tajribalari J. Maksvell elektromagnit maydon nazari-
yasini amalda isbot gildi va ularning amalda qo'llanishini boshlab
berdi. U yorug'likning elektr razryadiga bo'igan ta’sirini payqa-
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di va shu bilan fotoelektr hodisasi ustida tekshirishlar olib boril-
ishiga sabab bo‘ldi. G. Gersning nazariy ishlari harakat giluvchi
jismlar elektrodinamikasidan, Maksvell tenglamalarini tajribada
tekshirish va kuch tushunchasini e’tiborga olmaydigan mexanikani
tuzishdan iborat. Gers (Hertz) Gustav Ludvig (1887. 22. 7, Gam-
burg - 1975) - nemis fizigi. Myunxen va Berlin universitetlarida
o'gigan. 1954-yildan Leypsigdagi fizika instituti direktori bo'igan.
IImiy ishlari spektroskopiyaga oid J. Frank bilan hamkorlikda elek-
tronlarning atomlar bilan to‘gnashuviga doir tajribalar (Frank-Gers
tajribasi, 1913) o'tkazgan. Rentgen nuriarining yutilish spektrini
o'rgangan, diffuziya, elektron emissiya, gazlardagi razryadlar, plaz-
ma fizikasi, ultratovush, yarimo'tkazgichlarga oid gator tadgiqotlar
olib borgan. Nobel mukofoti laureati (1925, J. Frank bilan ham-
korlikda). Gers - SGS va Xalqgaro birliklar tizimi chastota birligi;
G. R. Gers sharafiga go'yilgan. Hz bilan belgilanadi. 1 Hz davriy
jarayon chastotasi bo'lib, bunda 1 s dajarayonning 1 sikli amalga
oshadi. Gers Kkarrali birliklarda ham ifodalanadi: kilogers (1 kHz =
10" Hz), megagers (1 MHz = 10" Hz) va h.k.

Gers vibratori - Gers dipoli uchlarida metall sharlari bo'igan
va sharlar oralig'iga Rumkorf g'altagi ulangan mis sterjen ko'ri-
nishidagi oddiy antenna. G. Gers undan elektromagnit to'lginlar-
ning mavjudligini tasdiqlovchi tajribalarida foydalangan (1888).
Gers go'llagan vibratorlarning eng kichigining uzunligi 26 sm
bo'igan; unda 5 mIO*Hz ga teng chastotali to'lginlar hosil bo'igan;
bu to'lginlarning uzunligi X 60 sm ga mos keladi.

Takrorlash uchun savollar

1. Akustika va shakl turlarini izohiab bering?

2. To'lginlar va tebranishlarning muhim xususiyatlari va tuzilishlari
haqgida nimalarni bilasiz?

3. Mexanik, issiglik, elektromagnit to'lginlarning holat o'zgarishlari-
ga nimalar mos keladi?

4. Radio va unga alogador ganday to'lginlar turlari keng targalgan
to'lginlar sirasiga kiradi?
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MATERIYA TUZILISHINING STRUKTURAVIY DARAJALARI

Magsud emas, balki uiigayetish vosi-
talari hal giluvchi o 'rinni egallaycli.
AR.4STU

Reja:

1. Materiyaning tuzilishi.

2. Mikro, makro va megaolam hamda ularning o‘ziga xosligi.
3. Tabiiy fanlarda jonsiz vajonli olam haqgida.

4. Materiya - diskret modda va uzluksiz maydon.

Mavzuning maqgsadi: materiya tuzilishining strukturaviy darajalarini
O‘rganish va ular hagida ma’lumot berish.

Mavzuning vazifalari:

- materiya tuzilishining ijtimoiy ahamiyatini yoritish;

-tabiatshunoslikda jonli vajonsiz olam haqgida ma’lumot berish;

- fanlarning o‘zaro bog‘ligligini asoslash;

- materiyaning tabiiy-ilmiy holatlarini O‘rganish.

Tayanch ihora va atamalar: jonsiz tabiat, materiyaning tashkiliy
strukturasi. elementar zarralar, atomlar. molekulalar, fizik vakuum, mak-
roskopikjismlar, sayyoralar va .sayyoralar .sistema.si. yulduzlar vayulduz-
lar sistemasi, galaktikalar, galaktikalar sistemasi, metagalaktika mehnat
quroli. biosfera, gipoteza. tamoyil. tabiiy ilmlar. dialektika va hk.

Tabiiy fanlarda tabiat jonsiz va jonli, ya’ni ikki katta moddiy
sistemaga ajratiladi.

Jonsiz tabiatda materiyaning tashkiliy strukturasi elementar
zarralar, atomlar, molekulalar, fizik vakuum, makroskopik jismlar,
sayyoralar va sayyoralar sistemasi, yulduzlar va yulduzlar siste-
masi - galaktikalar, galaktikalar sistemasi, metagalaktikalardan
iborat deb garaladi.
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Jonli tabiatda esa bu strukturaga hujayralargacha boigan tizim-
lar: nuklein kislotalar va ogsillar; bir hujayrali organizmlar koii-
nishida va tirik moddalarning elementar gismi sifatida garaladigan
hamda biologik shakllanishda muhim oiin tutadigan hujayralar,
o'simliklar va hayvonot olamining ko'p hujayrali organizmlari tur-
lari, biosenozlarini o'z ichiga oluvchi strukturalar; nihoyat, tirik
moddalardan iborat biosferalar tegishlidir.

Tabiatshunoslik sistemali yondashuv yo'li bilan moddiy tizim-
larning tiplarini aniglabgina golmasdan, ularning alogalari va nis-
batlarini ham ochib beradi.

Fanda materiyaning tuzilishi uch bosgichdan iborat deb garaladi;

makroolam mikroolam

megaolam

Makroolam fazoviy o'lchamlari millimetr, santimetr, kilometr-
larda, vaqt sekund, minut, soat, yillarda o'lchanadigan, oichamlari
inson tajribasidagi masshtablarga mos makroobyektlar olamidir;

Mikroolam fazoviy o'lchamlari 10°*dan 10™ santimetrgacha,
vaqt o'lchovi esa cheksizlikdan 10““sekundgacha bo'igan, be-
vosita kuzatib bo'Imaydigan juda kichik mikroobyektlar olami hi-
soblanadi;

Megaolam - ulkan fazoviy masshtablar va tezliklar olami. Bu
yerda masofalar yorug'lik yillari, fazoviy obyektlarning yashash
vagti esa million, milliard yillar bilan o'lchanadi.

Mikro, makro va megaolamlar o'zaro uzviy bog'langan.

U N. Kopernik geliotsentrik sistemasini go'llabgina golmay,
balki inersiya gonunini ham kashf etadi, tabiatni o'rganishning
yangi ilmiy-nazariy metodologiyasini yaratadi.
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Mikro, makro va megaoolamlarning fazoviy boMinmalari

Obyekt
i tashkil
Soha I\./I.aterl_yz?l Obyekt Obyekt Obyekt . fis .I
Fazo davo- tuziimasining . . gihivchi tu-
. L . oMcha- massasi tuzilma . .
sohasi  niiyligi bo‘llnish mi (m) lari zilma gism-
(m)  obyektlari (ko) lari ichidagi
harakat
- = - - Yulduz-
M.ega 10 Galaktikalar 10- 10 ulduz Yulduzlar
oiam 10= lar
Sayyoradagi
>'ulduzlar Atom va
Makro-  10* - sistemasi. 104%- 10="- moleku Atom va
olam 10  Sayyoralar va 10= 10-’ molekulalar
. lalar
Yemi o'rab
turgan Jismlar
* Elektronlar
Atom va g 10-="- va yadrolar
I0-0 _  Yadrova y '
molekulalar. 10= Kuklonlar-
. * eleklron- .
Mikro-  10-*- Elementar »”» ning boshga
. . 10- o lar. .
olam 10- zarralarning 10= zarralar bilan
Nuklon R
atom yadro- 10-" - lar sochilishi
lari m  0- 102 hamda yu-
10- N
tiiishi

Shunday qilib, XIX asrning oxirlariga kelib fizikada materiya
ikki: diskret modda va uzluksiz maydon ko‘rinishida mavjud degan
xulosaga kelindi. Demak:

- modda va maydonlar bir-biridan korpuskular hamda toiqin
mohiyatlari bilan farglanadi. Moddalar diskret boiib, atomlardan
tuzilgan, maydon esa uzluksizdir;

-modda va maydon o‘zaro fizik tavsiflari bilan farglanadi: mod-
daning zarralari tinchlikda massaga ega, maydonning esa massasi
yo'q:

- modda va maydon oiuvchanlik darajalariga ko‘ra farglanadi:
moddalarning o'tuvchanligi kam, maydon esa toiig oiuvchan;

- maydonniiig tarqalish tezligi yorugiik tezligiga teng, zarra-
chalarning harakat tezligi esa undan bir necha daraja kichik.
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Fizikadagi revolutsion ixtirolar ogibatida o‘tgan asrning oxiri
va asrimiz boshida fizik reallikning birligi hamda moddalar bilan
maydon orasida jarlik yo“‘qligi: maydon moddaga o‘xshab korpus-
kular xossaga, moddaning zarralari esa maydon kabi to‘lgin xos-
sasiga ega ekanligi aniglandi.

1. Olamning iurlari.

2. Adronlar va foionlar erasi.

3. Energiya almashinishi.

1965-yilda bir guruh olimlar Amerikada «Issig olam»ning nur-
lanishini tekshirish uchun maxsus apparat yig‘dilar va fazoviy re-
liktiv nurlanishni gayd etdilar. Bu fazoviy nurlanish olamning oldin
issig holatda bo‘lganligining isbotidir.

Demak, hozirgi «Issig olam» nazariyasi isbotlangan bo‘lib, bun-
ing isboti relektiv nurlanishdir.

Olamning rivojlanishi bosgichlari. Olamning kengayishini
ko‘pchilik mualliflar ~ 107 (yorug'lik ta’siri) ekvivalent dey-
dilar. Olamning rivojlanishini quyidagi bosgichlarga boMishgan.

Adron erasi  </< 10"™s- og‘ir zarrachalar va mezonlar erasi.
Bunda olamning zichligi R> 10™va harorati T> W -K adronlari
erasidagi asosiy xususiyati protonlar va antiprotonlarning mavjud-
ligi.

Bu davrda nuklonlar soni (proton va neytronlar) fotonlar bi-
lan bir xil bo‘lgan. Keyinchalik olamning kengayishi natijasida
og‘ir zarrachalar annigilatsiya jarayoniga uchrab, antizarrachalar-
ga to‘g‘ri kelgan. Bu davrda olamning tuzilishida toiiq zaryadli
simmetriya bo‘lmagan: nuklonlar bilan antinuklonlar migdori 10°*
foionlar sonini tashkil etgan. Adronlar erasidan hozirgacha reliktiv
kvarklar golishi kerak edi. Xarakterli belgilari bilan zarrachalarni
izlash +2/3 va -1/3 zaryadli elektronlarning natijasini bermadi.

Demak, kasr zaryadli xolatdagi zarralari mavjud emas.

Leptonlar erasiadi t ~ 10" dan mot ~ 10 s vaqtdagi harorat pa-
sayadi: 10™dan to 5 « 10" K gacha, zichligi 10**dan to 10* g/sm”.

Bu davrda energiyani fotonlar, elektronlar, pozitronlar, mezon-
lar, neytrino va antineytrinolar orasida bir tekis tagsimlangan.

306



Fotonplazina erasida /= 10 Cdanlo r=10"” C ~ 1 min yil davo-
mida olamning zichligi 10”*g/sm’ dan to 10 g/sm gacha, harorati
esa 10° dan to 3000° K gacha kamayadi. Bu era boshida geliyning
sintezi tugaydi va elektron-pozitron annigilatsiyasi davom etadi.
Bu erada fotonlarning elektronlarda intensiv sochilishi ro'y bera-
di. Shu davrda nurlanish harorati moddalarniki kabi boMadi. T =
3000° K kvant energiyasi shunchalik kamayadiki, vodorod atomini
ionlashtira olmaydi. Shuning uchun ham elektron protonlar bilan
rekombinatsiya teskari jarayonlar bilan ionlashadi va muvozanat-
lashadi. Shunday gilib, moddadan nurlanish ajraladi. Shu moment-
dan boshlab olamning kengayishida asosiy rolni nurlanish emas,
modda uynaydi.

Rekombinatsiyadan keyingi era yoki moddalar erasi. Bu era
rekombinatsiya davridan boshlab hozirgacha davom etyapti. Olam-
ning kengayishi natijasida egrilik radiusi va hozir 0,01° ni
tashkil etadi. Ana shu davrning qaysidir bosgichida yulduzlar, ga-
laktikalar hosil bo‘lish jarayoni boshlangan.

Kvazarlar va galaktikalarning hosil boMishi. Hozirgi paytda
galaktika va kvazarlaming hosil bo‘lishini V. A. Ambarsumyan
quyidagicha ta’riflaydi: «Galaktika o‘ta zieh jismlarni portlashlari
natijasida hosil bo‘ladi. Kvazarlar esa galaktikaning rivojlanishi
boshidagi yadrosidir». Hisoblashlarga qaraganda, galaktikaning
harakat miqdori 2 « I0*g « sm/s, Yerning galaktika markazidan
masofasi R ~ 2500 yorug‘lik yiliga to‘g‘ri keladi. Galaktika aylan-
ma V ~ 250 km/sek tezlik bilan harakatlanadi. Galaktika radiusi
boshlanishida yorugiik yiliga to‘g‘ri keladi.

«Katta sonlar muammosi». Makroolamning klassik fizikada
o'rganilishida, asosan, modda va maydon tushunchasiga asosla-
nadi. Klassik fizikada aytiladiki, materiya ikki shaklda mavjud:
modda va maydon ko'rinishda. Biz maydon deganda elektromagnit
maydonni tushunamiz. Shuni ham aytish kerakki, bizni o‘rab olgan
jismlar makroskopik jismlar deyiladi. Elektrodinamikada modda-
ning atom-molekular strukturasi va zaryadning diskretligi hisobga
olishmaydi. Modda uzluksiz muhit deb hisoblanadi, uning xusu-
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siyatlari dielektrik singdiruvchanlik - §; magnit singdiruvchanlik
- solishtirma elektr oikazuvchanlik -<)' kabi oddiy konstantalar
orgali hisobga olinadi. Zaryad va toklar fazoda uzluksiz tagsim-
langan deyiladi va zaryadning hajmiy zichligi tok zichligij bilan
ifodalanadi.

JEYMS KLERK MAKSVELL asH Shotlandiyaning
Edinburg shahrida tug'ilgan. Otasi uni yopiq Edinburg
maktabiga o'gisliga bergan. 5 ’sinf o'gigach geometri-
ya fanigaqiziqib, birinchiilmiy maqgolasini chop etgan.
1847-yili Edinburg universitetiga kirgach, fizika faniga
qizigishi uyg'onadi va 1850-yilda Edinburg qirollik jami-
yatida elastiklik nazariyasi bo'yicha ma'ruzalar o'giydi.
Shu vyili Kembrij universitetiga o'gishga gabul qilinadi.
1854-yildah boshlab fizikaning elektr va optika bof1im-
Jariga, jumladan, Faradey tajribalariga juda qizigadi.
Faradeyning elektr to'g'risidagi g'oyalariga Maksvell matematik gonun yaratib,
birinchi bo'lib elektromagtiik maydon degan tushuncha kiritadi. Shunday qilib,
;Maksvell elektromagnit nazariyasi bobida ’elektromagnit tenglamalari bilan’

mashhur bo'lib ketadi. N ]
if..hv''K

Demak, atom-molekular tuzilishni, zaryadning diskretligini hi-
sobga olmaydigan nazariya fenomenologik elektrodinamika yoki
makroskopik elektrodinamika deyiladi. Makroskopik elekrodina-
mikaning asosiy tenglamalarini J. K. Maksvell yaratadi. Modda-
ning atom-molekular tuzilishini, zaryadni diskretligini hisobga
olib, Maksvell nazariyasini rivojlantirib, klassik elektron nazariya
yoki Kklassik mikroskopik elektrodinamikaning asosini G. Lorens
yaratdi.

XENDRIK ANTON LORENS (1853-1928)"' 1853-yil-i

da Gollandiyada tug'ilgan: Leyden universitetida o'gi-

gan. Maxsus ta’sis etilgan «Nazariy fizika» kafedrasida

professor vazifasida ishlagan. 1923-yil shu universitet

professori hamda umrining oxirigacha Gaariemdagi ilmiy

j tadqgiqgot institutiga rahbariik gilgan. Atomistik garashlar-
;Molib borib, fizika sohasida maydon nazariyasi sintezi bin:
lan elektron nazariyaga asos soldi.® £
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Hozirgi paytda tabiat olamini tushuntirib beradigan yagona
nazariya yo‘d.

Maksvell elektromagnit maydon nazariyasining asosiy to‘rtta
mashhur differensial tenglamalarini berdi;

rote =- ™\ (1)
dt
ro/ll =./+ ™ (2)
dt
divB - 0; (3)
divD =j- (4)

Maksvellning bu mashhur tenglamalari barcha makroskopik
elektromagnit hodisalar uchun yaroglidir. Maksvell tenglamalari
elektromagnit maydon nazariyasining asosini tashkil etadi va qu-
yidagi xulosalarga olib keladi;

(1) - elektr maydonni faqgat elektr zaryadlar emas, balki o‘zgaruv-
chan magnit maydonlar ham hosil giladi.

(2) - magnit maydonni fagat harakatlanayotgan zaryadlar emas,
balki o‘zgaruvchan elektr maydon ham hosil giladi.

(3) - elektr maydonning manbayi boiib qo'zg'almas zaryadlar
hisoblanadi.

(4) - tabiatda magnit maydon manbalari mavjud emas.

Maksvell o‘zining tenglamasida Ostrogradskiy-Gauss, Faradey
gonunlarini umumlashtirdi. Maksvell nazariyasida makroskopik
zaryadlar, toklar bilan vujudga keladigan makroskopik maydon
karaladi, gaysiki atom va molekulalarning oichamiga nisbatan
oichab boimaydigan juda katta hajmda jamlangan maydon ga-
raladi.

Atom va molekulalarning chizigli oichamidan maydon man-
bayi orasidagi masofa juda ko‘p marta katta. Shuning uchun atom
va molekulalarning oichamiga nisbatan makroskopik maydoni
juda katta masofada sezilarli o‘zgaradi.
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Makroskopik zaryadlar mikroskopik zaryadlar va toklarning
yigindisidir. Makroskopik maydon Maksvell nazariyasida o‘r-
tachaiashtirilgan mikromaydondir deb garaladi.

Maksvell nazariyasi yaqinidan ta’sir gilish nazariyasidir. Elektr
va magnitning o°‘zaro ta’siri bevosita elektromagnit maydonida
amalga oshiriladi va yorugiik tezligida targaladi. Bu muhim natija
Maksvell, Eynshteyn tomonidan yaratilgan yorugiikning elektro-
magnit nazariyasida hisobga olinadi.

Biz hozir muvozanat boimagan sistemalarda barqgarorlikning,
ya’ni chidamlilikning yo*qolishi yoki bir shakldagi o‘z-o‘zidan
tarkib topishdan boshga shaklda tarkib topishga olshini koiib
oiaylik. Ana shu masalalar bilan shug‘ullanuvchi soha bifurkatsi-
ya yoki katastrofa nazariyasi deyiladi.

Katastrofa deb, sistemaning sakrab-sakrab o'zgarish yoki note-
kis o‘zgarishiga aytiladi. Katastrofa sistemaning portlashi natijasi-
da yemirilishi ham mumkin.

Katastrofiya nazariyasi nafagat sodda sistemalarda, shu bilan
birga, juda murakkab boigan ijtimoiy-iqtisodiy, psixologik va
boshga sohalarga ham taallugli.

Inson paydo boiganidan buyon atrof muhitning tuzilishi, ni-
madan tarkib topganligi, quyoshning nur sochishi, kecha va kunduz
va hokazolar to‘g‘risida o'ylaydi. Keyingi 300700 yil mobaynida
bu savollarning ko”piga fan va texnikaning rivojlanishi natijasida
javob topildi.

KLAVDIYA PTOLEMEYH asrda yashagan, arab till-

*ega Almagest deb tarjima gilingan astronomiyaning buyuk

matematik tuzilishi deb nomlangan traktati bilan mash-

hur bo'igan. Bunda u birinchi bo'lib koinotning geotsent-

rik nazariyasini yaratadi. Optikaning yorug'lik nuriarining

birmuhitdan ikkinchi muhitga o'tishidagi aniq yo'nalishini
topadi. Yorug'likning sinish qonuniga asos yaratadi.

Olamning tuzilishi haqgida birinchi geotsentrik nazariyani asri-
mizning 11 asrida Ptolemey Aristotelning (340-yillarda bizning

310



eramizdan oldin) fikrlariga suyanib, Yerni sharga o'xshashligi,
go‘zg‘almas ekanligiga asoslanib, Yer atrofida quyosh, oy va beshta
sayyora aylanadi deb ta’riflaydi. 1515-yili Polshalik dindor N. Ko-
pernik olam tuzilishining gelitsentrik modelini maydonga tashladi.
Ya’ni geliotsentrik nazariyaga asosan Quyosh go‘zg‘almas.

. NIKOLAY' KOPERNIK 1473-yili Polshaning Torun
shahnda savdogar oilasida tavallud topgan. U Trakov va
llaliyaning Boloniy Padui universitetlarida o'gigan. N. Ko-
pernik koinotning geleotsentrik sistemasini yaratgan. i

markazda jOylashgan va boshqa sayyoralar aylana bo‘ylab
harakat qiladilar. Bu nazariya hagigatga biroz yaqin edi.

N. Kopernik nazariyasini 100 yillar oiganida keyin nemis as-
tronomi Kepler va italiyalik Galiley qoilab-quvvatladilar. 1609-
yili Galiley osmonjismiarini kuzatish uchun teleskopdan foydalan-
ib, Yupiter sayyorasi yoidoshlarining aylanishini kuzatib, Aristotel
va Ptolomey nazariyasini butunlay rad etdi.

o -

’Nemis blimi IOGANN KEPLER 1571-yili dvoryanlar®
~oilasida tug'ilgan.iU diniy maktab va akademiyani tuga-*
Mtib; astronomiya fanlari,bilan qiziga boshlagan. 1609-yili
w\9'zining yangi astronomiya kitobida sayyoralar haraka-
¢itini ifodalovchi gonunlarni yaratgan. Bu qonunlar Isaak

wNyutonning butun olam tortishish gonunini yaratilishiga ~
asos bo'igan. " S

1687-yili 1. Nyuton o‘zining «Natural falsafaning matematik
asoslari» kitobida osmon jismlarining aniq harakatini ko ‘rsatdi.
Isaak Nyuton butun olam tortishish gonunini yaratdi. Butun jism-
lar bir-biriga tortishib turish va, shu bilan birga, massasiga bogiiq
ravishda tortishish va harakati ko'rsatildi.
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Olam abadiy o'zgarmas ganday-
dir vaqgt ichida yaratilgan, bundan
keyin ham o‘zgarmas boMib goladi
deb tushunilgan.

A. Eynshteyn o'zgaruvchan | m s»"“-
olamga ishonmas edi. Holbuki,
olam tuzilishini birinchi relativis- i ApR 'V o=
tik modelida ham. Eynshteyn butun
olam tortishish gonunining rela-
tivistik modelini tuzganida, ya’ni
umumiy  nisbiylik  nazariyasini
tuzganida ham, nostatsionar yechi-
mini olganida ham ishonmadi.

Statistik yechimni olish uchun
Eynshteyn qo'shimcha o'zgaruv-
chilarni tenglamaga Kkiritdi.

16-rasm. G. Galileyning
eksperimental iMaydoni.
Piza minorasi.

I ISAAK NYUTON 1643-yil A-yarwarda yuistorpiqish-ii.

log'ida fermer graf Linkolnshir oilasida tug'ilgarfi I: Nyu-

ton dunyoga kelgunga gadar otasi olarndah o'tadi: 12,
f:yilouvisining go'hda qolib tarbiyalanadjaO'ziriing gishfi>

log'iga yagin Grantema sfjaharchasida talim oUb, so'h”)

KKembrij universitetining Triniti kollejiga ,0°gishgS;, kiradi:i'

- - fv'iv 1.1665-yilda bakalavr, 1668-yilda esa magistriik darajasini
"i ol gan 1669-yildan ustozi [saak Barrou shogirdini o'zin-

i"9 davomchisi sifatida tukasov” hdividagi kafedraga

ishga olgaeh, ko'p yillat Kembrij universitetida optikadan
ma'ruza q'qiydi: lImiy faoliyatini matematikada qatorlarf

nazariyasidan toki o'zining teleskopiga gadar yangiliklar yaratib;:juda mashhur]

bo'lib ketadi. > ’ !

Bizning dunyomiz uch oichovli fazoda mavjud. Fizikaviy fazo
nega uch oichovli? Fagat uch oichovli fazoda hayot mavjud. fagat
uch oichovli fazoda mexanikaning tabiat qonunlari mavjud, fagat
uch oichovli fazoda hozirgi zamon olami mavjud. Ammo nima-
ga shundayligiga hozirgi fan javob bera olmaydi. hozirgi paytda
A. Starobinskiy, A. Linda olam tuzilishining yangi modelini yarat-
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dilar. Bu modelga asosan olam uzluksiz ravishda o'zini o‘zi yarata-
di. Ya’ni olamning ko’pginajoyida o‘ta zieh gaynoq vakuum mav-

jud.

77- rasm. iNyuton
telcskopi.

Olamda portlashlar doim bo'lib tura-
di, ammo hayotning paydo boiishi juda
kam sodir boiadi. Tabiat har xil xususi-
yatlarga ega bo’lgan olamlar yaratishga
intiladi. Bu adron xususiyati ham de-
yiladi.

Kelajakda olam ganday boiadi, bizni
nimalar kutmoqgda? Bu savollarga javob
topish olamning zichligi yopiq yoki
ochig boiishga bogiig. Agar biz ya-
shayotgan olamning moddalari zichligi
kritik holatdan yugori boisa, juda uzoq
vaqtlardan keyin Quyoshda yana qisilish

boiadi va singular holatiga keladi hamda yana kengayadi. Shu ja-
rayon sikl sifatida takrorlanadi.

Takrorlash uchun savollar
1. Tabiiy fanlarda jonsiz va jonli tabiatlar ganday katta moddiy siste-

maga ajratiladi.

2. Mikro, makro va megaolamlar o'zaro qanday bog‘langan?

3. Olamning tuzilishi haqgida birinchi geotsenlrik nazariya kimlar to-

monidan ishlab chiqgilgan?

4. Katastrofiya nazariyasi ganday sistemalarda qo'llaniladi?
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KIMYO VA EKOLOGIYA. KIMYO FANINING SANOATDAGI 0 ‘RNI

Ta'Uw fagat so z va o 'rgatish hilangina bo 'laJi.
Tarbiya esa amaliy ish, tajriba bilan bo 'ladi.
ABU NASR FOROBIY

Reja:

1. Kimyo fanining boshqga fanlar bilan o‘zaro bogMiqligi.

2. Kimyo fanining biologik moddalar bilan o'zaro ta’sir xususiyatlari
haqgida.

3. Kimyoviy evolutsiya.

4. Kimyo va ekologiya.

5. Tabiatni o'rganishda Mendeleyev davriy sistemasining ahamiyati.

Mavzuning magsadi: kimyo fanining sanoat, tibbiyot, bioiogiya,
geologiya va fizika sohalarining rivojlanishidagi roli hagida maMumot
berish.

Mavzuning vazifalari:

- kimyo fanining ijtimoiy ahamiyatini yoritish;

- tabiiy fanlarning materiyadagi o'rni hagida ma’lumot berish;

- fanlarning o'zaro bog'ligligini asoslash;

- kimyo va ekologiya fanlarining ilmiy holatlarini o'rganish. i

Tayanch ibora va atamalar: ekaaliiminiy galUya, galUy ekabor,
skandiy ekasilitsiy, germaniy, ekologiya, biokimyo, kimyoviy moddalar
va jarayonlar. 1Q-spektrlari, termografiya, elektr o ‘tkazuvchanlik, rent-
gen-fazaviy, fizik gonuniyatlar, alkimyo, mineralogiya, gil, mineral bo §o-
glar, dispers sistemalar, gidrolizlar, kolloid cho'kmalar, koagiilandar,
koagel, kserogellar, polimerlar, fizik kimyo, termokimyosi, gaz konden-
satlari, liofob gidrozollar, liofill polimerlar, mineral sorbentlai; kimyoviy
elementlar radioaktiv nurlar. nurlanish hodisasi, radioaktivlik hodisasi,
toriy nran minerallari, radioaktiv element, poloniy, radiy makroskopik
jismlar va hk.
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Kimyo - moddalarning tuzilishi va o'zgarishini o'rganadigan
fan. Kimyo boshqga fanlar gatori inson faoliyatining mahsuli sifa-
tida vujudga kelib, tabiiy ehtiyojlarni qondirish, zaruriy mahsulot-
lar ishlab chiqarish, biridan ikkinchisini hosil gilish va, nihoyat,
turli hodisalar sirlarini bilish magsadida ro'yobga chiqdi. Odam-
lar gadimda rudalardan metallarni ajratib olish. turli gotishmalar
tayyorlash va goilash, jumladan, shisha tayyorlash va undan turli
magsadlarda foydalanishni bilganlar.

Miloddan avvalgi Misrda kimyoviy jarayonlarga asoslangan
hunarmandchilik rivojlanganligi maium. Pishiq charm tayyor-
lash, uni bo'yash, rangli shisha olish, o'simliklardan dori-darmon
va xushbo'y hidli moddalar tayyorlash, sopol buyumlar ishlab
chigarish yoiga qgo'yilgan. O'sha davrlarda kimyoviy mahsulot-
lar Hindiston, Xitoy va O'rta Osiyoda ham ishlab chigarilgan.
«Kimyoi hunar» sohibi boigan kimyogar bir moddadan ikkinchi
mahsulotni tayyorlash ishi bilan shug'ullangan. O'zbekistondan
o'tgan Buyuk ipak yo'li orgali miloddan avvalgi 1ming yillikning
2-yarmidan boshlab mamlakatga savdo-sotig bilan birga hunar-
mandchilik ham kirib keldi. Topilgan juda ko'p tarixiy buyum va
yodgoriiklar O'zbekiston hududida yashagan aholining kimyo hu-
naridan gadimdan boxabar ekanligidan darak beradi. Buxoro ya-
ginidagi Poykend manzilgohidan VII asrga taallugli kimyo labo-
ratoriya topilgan. Laboratoriyajihozlari ichida turli idishlar, shisha
asboblar, bolalar sumagi uchraydi.

Kimyoning fan sifatida shakllanishini tadgigotchilar .Misr bi-
lan bogiashadi. Savdo-sotigq, xunarmandchilik va madaniy aloga-
lar juda rivojlangan bu mamlakatda ilm, falsafiy garashlar, sanoat
va gishloq xo'jaligi yaxshi rivoj topadi. Nil bo'yidagi Iskandariya
shahrida | asrda yozilgan traktatlarda ko'pgina kimyoviy maiu-
motlar, jumladan, kimyoviy jihozlarning ko'rinishlari, kuydirish,
pishirish, toblash, qurug haydash, eritish, kristallanish, ajratish
va boshqga usullar hagida maiumotlar keltiriladi. Mazkur man-
bada oddiy metallardan oltin olish g'oyasi ham ilgari surilgan
boiib, mavhum bu izlanish fanning rivojlanishiga maium dara-
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Jada to‘sqinlik gildi, olimlar fikrini boshga - amalga oshmaydigan
yo'nalishga burib yubordi. Iskandariya traktatlari ma’lumotlaridan
foydalangan arab olimlari tez orada bir nechta yangi moddalar,
jumladan, nitrat kislota, tuzlar va boshqalarni olishni kashf gildilar.

Misrlik olimlar tilidagi kimyoga arablar al- izofasini qo*‘shib
mashhur, alkimyoga asos soldilar. Natijada ko'pgina ilmiy asariar,
kitoblar. maqolalar va tajribalar ifodalari paydo bo'ldi. Keyinchalik
bu so'z Yevropa mamlakatlarida kimyo nomi bilan ommalashdi.
Muhammad Xorazmiy X asrda; «Kimyo so'zi arabcha kamoyak-
mi, ya’ni «yashirmog», «berkitmog»ni anglatadi», - deydi. Turk
olimi Toshko'pirzodaning fikriga ko'ra, mazkur so'z yahudiycha
«kimyax»dan olingan.

Ba’zi olimlar kimyo so'zi Misrning gadimgi nomi - Xem yoKi
Xamedan olingan degan fikrni ilgari surishadi. Bu so'z «gora» yoki
«goramtir» ma’nosini anglatib, manbalarda kimyo - «Misr fani»
degan ma’noda keladi. Boshga bir guruh olimlar esa kimyo so'zi
yunonchadan kelib chiggan bo'lib, «suyuqlik», «eritilgan metall»ni
anglatishiga ishora giladilar. Ammo, ganday bo'lishidan gat’i na-
zar, mazkur fanning Sharq mamlakatlarida bir kator rivojlanganli-
gi, bu borada o'rtaosiyoiik olimlarning xizmati katta ekanligi tari-
xiy manbalardan ma’lum.

Alkimyo asoschisi .lobir ibn Xayyom metallarning paydo
bo'lishidagi oltingugurt-simob nazariyasini olg'a surgan, ya'ni yer
ga’rida quruqg bug'lanishdan oltingugurt («metallar otasi»), nam
bug'lanishdan esa simob («metallar onasi») paydo bo'ladi degan
fikrni aytadi. Ulaming turli nisbatlarda birikishidan oltin, kumush,
mis, temir, galay, qo'rg'oshin, shisha hosil bo'ladi. Shu asnoda
oddiy metallarni nodir metallarga o'tkazish hagida ma’lumotlar
beriladi. Element tushunchasiga ko'ra. oltingugurt - yonuvchanlik,
simob - uchuvchanlik, tuz esa eruvchanlikni bildiradi.

Shunga ko'ra, bu moddalar turining kashf gilinishi asosiy fikr
bo'ldi. Olimning izdoshlaridan bo'igan Abu Nasr Forobiy o0'zining
«Ustodi Soniy» asarida alkimyo ilmining yo'nalishini ma’qullay-
di. Sharq allomalaridan Abu Bakr ap-Roziy «Sirlar kitobi»da al-
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kimyoda maium boigan moddalarni oiganish. asbob-uskunalarni
yigish va foydalanish hamda tajribalar oikazishni keltiradi. Roziy
0°‘z asarida ungacha maium boigan moddalarni tasniflab, asbob va
tajribalarni maium bir tizimga solgan.

Abu Abdulloh al-Xorazmiyning «Bilimlar Kkaliti» kitobida
kimyoga alohida boiim ajratilib, unda turli moddalar, ashoblar, taj-
ribalar to‘g‘risida mukammal maiumotlar keltirilgan. Abul Hakim
al-Xorazmiy esa alkimyo fani tajribala-rida qoilanilgan taroziga
ahamiyat beradi.

Al-Haziniy tomonidan 1125-yilda yozilgan «Dono tarozu hagi-
da kitob»da turli koiinish va tuzilishdagi tarozilarda tortish usul-
lari bayon gilinganligi manbalardan maium. Abu Ali ibn Sino «Al-
gonunx» kitobida o‘simlik, hayvonot. minerallar, tuzlar. kislotalar,
ishgorlar, metallar, oksidlar va boshga birikmalarning 750 dan ortiq
turini yozadi. Ularning nomi, xossalari, ishlatilishini toia ifodalay-
di. Uning «taboshir kulchalari»dan (Indoneziyada o‘sadigan bam-
bukdan olinadigan kulchaga go‘shib, oyoq-qgoii singan bemorlarga
beriladigan kremniy oksidi - inson organizmida tez erib singadigan
modda) ganchadan-gancha odamlar shifo topgan. lbn Sino Jobir-
dan fargli ravishda metallarning xususiyatini chuqur va mukammal
oigandi, uning xatolarini tuzatdi. Ibn Sino nafagat Jobirning, balki
barcha alkimyogarlarning xatolarini ilmiy jihatdan asoslab berdi. U
oddiy metallardan nodir metallar, jumladan, oltin olib boimasligini
birinchi boiib amalda isbot etdi.

Fransuz olimi M. Bertlo, rus olimi B. Menshutkin, akademik
O. Sodiqovlarning fikricha, Abu Ali ibn Sino asarlarida hozirgi
zamon anorganik kimyo fanining ilk kurtaklari namoyon boigan.

Abu Rayhon Beruniyning «Mineralogiya»sida moddalarning
moddalik xususiyatlari 0‘z aksini topgan. 0 ‘zbekiston FA Sharg-
shunoslik instituti fondida mineralogiyaga oid 18 ta, kimyoga oid
31ta goiyozma mavjud. Bular arab, fors, eski o‘zbek (turk) tillari-
da bitilgan «Hunarlar javohiri» kitobidagi marvarid, bo‘yoqlar, sir,
zaharga garshi ishlatiladigan dorilar, upa-elik tayyorlash usullarini
0°‘z ichiga olgan manbalardir. VII asrdan XVII asr oitalarigacha
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davom elgan alkimyo, bir tomondan. fanni rivojlantirgan bo‘lsa.
ikkinchi tomondan. uning tez gqadamlar bilan o‘sishiga to‘sqinlik
qildi.

Ingliz kimyogari R. Boyl kimyoni o‘rganishda yangicha yon-
dashish va faqat tajribalar yordamida olingan ma’lumotlarga isho-
nishga undadi. Uning fikricha, kimyoning magsadi jismlar tuzili-
shini aniqlash, shundan so'ng uni elementlarga ajratib, tahlilga
o‘tishdan iborat boiishi kerak. Bunday ilg'or ilmiy fikriar paydo
boiishiga garama)’, kimyoning haqigiy yoiga tushishiga yana bir
asr kerak boidi.

Nemis kimyogari G. E. Shtal (1659-1734)ning flogiston nazari-
yasiga garshi oiarog, M. V. Lomonosov 1756-yilda yonish, ya'ni
oksidlanish oksidlovchi moddaning havo bilan birikishidan iborat
ekanligini miqdoriy tajribalar asosida ko'rsatib berdi.

Fransuz kimyogari A. Lavuazyeesa 1772-77-yillarda turli mod-
dalar ustida tajribalar oikazib, ular yonganida kislorod bilan biriki-
shini koisatdi hamda kimyoviy reaksiyalarda moddalar ogirligi-
ning saqlanish gonunini isbotladi. Mazkur gonun tasdiglangach,
kimyo sifat-tavsif ilmidan miqgdoriy bilimga aylandi. Endilikda
massaning saqlanish gonuni deb ataluvchi mazkur qonun muhim
ahamiyat kasb etadi. Bir gancha gazlar kashf gilinishi natijasida
pnevmatik kimyoga asos solindi. Flogiston nazariyasi tamomila
rad etildi, kislorodli yonish nazariyasi 0‘z tasdigini topdi. Natija-
da ko‘pgina nazariy tasavvurlar o‘zgardi, ya’ni kimyoviy nomenk-
latura ishlab chigildi. Mana shu davrda kimyoning analitik tahlil
yoii shakllandi.

XIX asr kimyo fani tarixida nazariy asoslarni ishlab chigish
davri boidi. Natijada atom —molekulai' ta’limot maydonga keldi.
Ingliz olimi Jon Dalton 1803-yil moddaning atom tuzilishi haqida-
gi tasavvurlarga suyangan holda tajribalar oikazdi. Elementlarning
muayyan bir mikdorda reaksiyaga kirishuvini ularning ayrim zarra-
chalardan, ya’ni boshqacha aytganda, atomlardan tashkil topgan-
ligidan deb bildi. Karrali nisbatlar gonuni deb atalmish fikri asosida
kimyoviy elementlarning bir-biri bilan ma’lum ogirlik nisbatlari-
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da birikishini ko‘rsatib, atom og‘irliklariga alohida ahamiyat berdi.
Nisbiy atom og‘irlik tushunchasini fanga kiritib, eng yengil element
sifatida vodorod atomi og'irligini birga teng deb gabul qgildi va uni
birlik sifatida taklif etdi. Dalton elementning atom og‘irligi sifa-
tida mazkur element atom ogirligining vodorod atomiga boigan
nisbatini oldi. Italiyalik olim A. Avogadro atom va molekula tush-
unchasining bir-biridan farq qgilishini aniglab berdi. U moddaning
kichik zarrachasini molekula. elementlarning eng kichik zarracha-
sini esa atom deb ta’rifladi. Lekin uning bu fikri fagat oradan ancha
vagt oigach tan olindi. Gey-Lussakning hajmiy nisbatlar gonuni
e’tirof etilgach, Avogadroning bir xil harorat va bosimda olingan
ixtiyoriy gazlarning teng hajmlaridagi molekulalar soni teng boii-
shi hagidagi qonuni (gipotezasi) amaliyotga kiritildi. XIX asrda
fandagi tarixiy kashfiyotlardan biri 1869-yil D. I. Mendeleyev to-
monidan ochilgan kimyoviy elementlar davriy qonuni va sistemasi
boidi.

D. . MEM)ELE\ EV.MNG KI/INM ONM' ELE MENTbAR

IS-rasm. D. I. Mendeleyevning kimyoviy elementlar
davriy sistemasi.
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Mendeleyev elementlarni ilmiy asosda sinflarga ajratdi, ular
orasidagi ichki bogianish qonuniyatlarini topdi, hali nomaium
boigan elementlar mavjudligini oldindan bashorat gildi. Uch no-
maium elementning xossalarini oldindan aytib berib, ularga «eka-
bor». «ekaaluminiy» va «ekasilitsiy» degan shartli nomlar berdi.
Oradan 15 vyil oiar-oimas uning bashorati amalda tasdiglandi. Bu
elementlar fransiyalik Lekok de Buabodran, shvetsiyalik Nilson
va germaniyalik Vinklerlar tomonidan kashf etildi. Ekaaluminiyga
Fransiyaning eski nomi Galliyadan olinib «galliy» nomi, ekaborga
«skandiy» (Skandinaviya nomidan) va ekasilitsiyga «germaniy»
degan nomlar berildi. Mendeleyevning maiumotlari boshga
olimlar maiumotlariga juda yaginligi bilan ilmiy tasdigini top-
di. Uning yana 11 elementning tez orada ochilishini nazarda tutib
bo'sh kataklar go‘yganligi gqonun va uning grafik ifodasi boigan
davriy sistemaning katta ilmiy g'alabasi boidi.

Sistemada davriar va guruhlar shunday joylashtirildiki, bun-
da valentlik, atom massalari, atom radiuslarining o‘zgarishi va
h.k. xossalar o‘z ifodasini topdi. Natijada ilgari tasdiglamnagan
kimyoviy elementlar sistemalaridagi xatolik va kamchiliklarga bar-
ham berildi, atom massalariga tuzatishlar kiritildi, nodir elementlar
va asl gazlar xossalari to'gi’i talgin gilindi.

Davriy gonun nafagat kimyo uchun. balki boshqa tabiiy fanlar,
falsafadagi mikdorning sifatga oiish gonuniyatlarini aks ettiruvchi
tabiatning fundamental gonuni boiib qoldi. Buning isboti sifatida
davriy gonun va sistema asosida kimyo qonunlari va tabiatning yuz-
lab boshga gonunlari. jumladan. radioaktiv elementlarning kashf
qgilinishi, ingliz fizigi E. Rezerfordning atom tuzilishi modelini tak-
lif gilishi, Daniya fizigi N. Borning atomlarda elektron gobiglari va
gobigchalari ketma-ket joylashuvini topishi. atoni energiyasining
nihoyatda ulkan kuchidan foydalanish kabilarni ko‘r.satish mum-
kin.

Ayni vaqtda, kimyo fani Mendeleyev davriy gonuni va siste-
masi asosida o'gitildi. XIX asming 70-yillaridan boshlab organik
kimyo tez rivojlana boshladi. Uglevodorodlar, spirtlar. aldegidlar.
ketonlar. karbon kislotalari. galogenlar. nitrobirikmalarning muhim
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hosilalari olindi. xossalari o'rganildi va bularning maium qismi sa-
noat migyosida ishlab chigarila boshlandi. 80-yillarda to‘yinmagan
uglevodorodlar asosidagi sintezlarga asos solindi, purin moddalari,
gandlar, tabiiy pigment va oqsillar oiganila boshlandi. XIX asr
oxiri va XX asr boshlari fizikada atom tuzilishining oiganilishi,
radioaktivlik hodisasining ochilishi, elektronning amaliyotdagi
ahamiyati oi'ganilishi va kvant kimyosining chuqur nazariy yu-
tuglaridan foydalanish kimyo fanining olamshumul yutuglaridan
boidi.

1895-yili V. Rentgen tomonidan kashf etilgan nurlar ham
shunday xossalarga ega ekanligini Bekkerel koisatib oigan edi.
M. Skladovskaya-Kyuri bu nurlarni radioaktiv nurlar, nurlanish
hodisasini esa radioaktivlik hodisasi deb atadi. U bu hodisani
shaxsan o°‘zi toriy elementida uchratdi. U R Kyuri bilan birgalik-
da uran minerallaridan 2 ta yangi radioaktiv element: poloniy va
radiyni ajratib olishga muvaffaq boidi. Yangi elementlarning biri
M. Skladovskaya-Kyurining vatani boimish Polshaning eski nomi
sharafiga poloniy deb nomlanadi. Shunday keyin aktinoidlar gatori
tuzildi.

Yadro reaksiyalari yordamida davriy sistemadagi barcha
kimyoviy elementlarning suniy radioaktiv izotoplarini olish mum-
kinligi ishlar koiamini fizika bilan bir gatorda kimyoga ham olib
kirdi. Natijada kimyoning zanjir reaksiyalari mukammal oiganildi
va amaliy ahamiyat kasb etdi. Pozitron chiqgishi yoki 3+-yemirilish
va K - zabt etish yadroning yaginida turgan /C-qobiqchadagi elek-
tronni yutishi turli elementlar radioizotoplarini oiganishga yordam
berdi. Hozirgacha bunday radioaktiv izotoplardan 1500 dan ortigi
olingan. Suniy radioizotoplarni oi'ganish aylanishlarning yangi
xillarini topishga imkon berdi. Radioaktiv moddalarning xossala-
rini oiganadigan, ularni ajratib olish, yigish va tozalash usullarini
ishlab chigadigan fan radiokimyo nomini oldi. Kimyoning tez su-
ratlar bilan rivojlanishi natijasida elektron va u hagdagi tushuncha-
lar aniglanib, kvant kimyosi hamda suniy sintez gilingan transuran
elementlar kimyosi shakllandi.
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Ogsillar kimyosida misli ko‘rilmagan yangiliklar ochildi. Mil-
lion atmosfera bosimida olib boriladigan kimyoviy jarayonlar
o'rganildi, sun'iy olmos olishning nazariy yoMlari ko'rsatildi, xil-
ma-xil polimerlar sintez gilindi. XVIII asr oxiri va XIX asr o‘rta-
larida G‘arb mamlakatlarida rivoj topa boshlagan kimyo Rossiya
orgali 0 ‘zbekistonga ham kirib keldi. Toshkentda 1869-yil kimyo
laboratoriya tashkil etildi. Keyin shu yerda ko'mirni gazlashtiruv-
chi moslama kurib ishga tushirildi, laboratoriyadagi xonalar gaz-
lashtirildi. Laboratoriya xodimlari tomonidan mahalliy va olib ke-
linuvchi portlovchi moddalar tarkibi tekshirildi. Qo'qon xonligi va
Buxoro amirligida zarb gilingan tangalar o‘rganildi. Turli o‘sim-
liklardan alizarin bo‘yog‘ini ajratib olish, chigitni tozalash, tolani
presslash. suv va tuprogni analiz gilish, o‘lkada sanoatni rivojlan-
tirishga zarur bo‘lgan tog‘jinslarini tadqiq gilish, sabzavot ekinlari
tarkibidagi shakar migdorini aniglash, shisha uchun kerakli gil va
qum-tuproq tarkibi hamda sifatini aniglash, uzumni bijgitib spirt
tayyorlash, anor po'stlog‘idan oshlovchi moddalar tayyorlash, se-
ment eritmalari va toshqol olish, don va dukkakli o‘simliklardagi
kraxmalni aniglash, gamish, g'o‘zapoya va daraxtlarning o ‘tinla-
ridagi yonilg“i birliklarini hisoblash kabi ishlari olib borildi.

1918-yil Toshkentda Turkiston universtetining tashkil etilishi
va uning tarkibida kimyo fakultetining ochilishi 0 ‘zbekistonda
kimyo fanining rivojida yangi bosqgich bo‘ldi. Mahalliy aholi orasi-
dan ham dastlabki kimyogarlar yetishib chigdi. Ular yosh kadrlar-
ni tayyorlashga katta hissa go'shdilar. Dorivor vositalar tayyorlab,
analitik tahlillar olib borildi. 1927-yil O'zbekiston sanoat-iqtisod
ilmiy tadqiqgot instituti, keyinchalik 0 ‘zbekiston mahalliy sanoat
ilmiy tadgiqot instituti tashkil gilindi. Institut laboratoriyalarida
keramika, bog‘lovchi materiallar, selluloza-qog‘oz va yoqilg'i sek-
torlari ochildi.

Umumiy va anorganik kimyoda tuzlar kimyosi, gidrolizi va
eruvchanligi sohasidagi muammolar hal gilinib, yerga solinadigan
o'g'itlar hamda ularning kimyosi chuqur o‘rganildi. Ekinga solina-
digan mikroelementlar kimyosi tomonidan rivojlantirildi, ularning



anchagina majmiiyiy birikmalari sintez gilindi, bulardan dori-dar-
mon tayyorlashda foydalanish ham o°‘rganildi.

Kremniy, germaniy, titan, sirkoniy. gafniy, molibden va vanadiy
ftoridlarning vodorod ftorid kislotasi bilan ta’siri o'rganildi. Yuqori
molekulali ftorli kompleks birikmalarning bargarorlik konstantalari
topildi, anion almashishining mexanizmi tahlil gilindi. Qator komp-
lekslarning 1Q-spektrlari, termografiyasi, elektr o'tkazuvchanligi,
rentgen-fazaviy tahlili amalga oshirildi. VVolfram ajratib olish ishi
yo‘lga go‘yildi. Yangi kompleks birikmalardan gishlog xo'jaligi-
da, tibbiyot va farmatsevtikada foydalanish bo'yicha amaliy ishlar
qgilindi.

Ko‘p atomli spirtlardan erituvchi sifatida foydalangan holda
ko‘pgina reaksiyalar kinetikasi va mexanizmi rivojlantirildi. 0 ‘sha
davrlarda gil, tabiiy mineral bo‘yoqglar, loyga suvlar va shu kabi-
lar boshqga dispers sistemalar; gidrolizlar, kolloid cho'kmalar hi-
soblangan koagulantlar, koagel, kserogellar o‘rganildi. 50-yillardan
boshlab esa polimerlar fizik kimyosi va termokimyosiga oid tabiiy
gazlar hamda gaz kondensatlaridan sirt - faol moddalar olish, suv-
da eruvchan yuqori molekulali birikmalar sintez gilish. ularning
xossalarini o‘rganish ishlari amalga oshirildi. Liofob gidrozollar,
liofill polimerlarning kolloid xossalarini o'rganish, ularning tuzi-
lishini boshqgarish va zarur xususiyatlarni singdirish, tabiiy mine-
ral sorbentlardan amaliyotda foydalanishga doir anchagina ishlar
diggatga sazovordir. 1946-yildan boshlab paxta sellulozasi va uning
turli efirlari ustida ilmiy izlanishlar olib borildi. Yangi monomerlar
sintez qilish, ularni polimerlash, tola cho‘zish kabi ishlar yo'lga
go‘yildi.

Silikatlar kimyosi va texnologiyasi sohasida I. S. Kansepols-
kiy tomonidan tabiiy kuygan tuproq (gliej)larni portladtsementga
go'shimcha sifatida qo'llash, sement korrozitsiyasi va unga garshi
kurash choralarini izlashga doir tadgigotlar olib borildi. Fosfo-
gipsning kalsiy aluminatlari bilan reaksiyalari o'rganildi. mahal-
liy xom ashyolar asosida sulfoaluminatbelitli sement olindi, kam
energiya sarflab sement olish texnologiyasi ishlab chiqgildi (T. A.
Otaqo'ziyev). Ishqoriy - yer metallari silikatlari va alumosilikatlari
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hamda ularning galliy va germaniyli analoglarining yuqori harorat-
larda o'zaro birikishi, turli sharoitlarda bir-birida erish gonuniyat-
lari ilmiy jihatdan asoslab berildi. Sanoat chigindilari va ikkilamchi
xom ashyolardan foydalanib, xalq xo'jaligi uchun zarur shisha
va keramik buyumlar tayyorlash texnologiyalari ishlab chiqildi
va amaliyotga tatbig etildi. Olimlarimiz tomonidan yangi tarkib-
li, rangli, bo‘g‘ig hamda maxsus optik shishalar olindi va ishlab
chigarishga tavsiya etildi.

Akademik S. Rashidova va uning shogirdlari tomonidan erkin
radikallarni yutib, stabillash xususiyatiga ega bo‘lgan funksional
guruhchalarni o'z ichiga olgan monomerlarning polimerlanish
reaksiyalari o'rganildi. Chigitning unib chiqishini boshgaradigan
ishda go‘l keladigan polimer goplamalar kashf gilinib, gishloq
xo0'jaligiga tatbiq etildi.

Respublikamizda kimyo fanining rivojlanishida O'zbekiston FA
tarkibida hamda turli vazirliklar tarmoq institutlari sifatida faoliyat
ko'rsatib kelayotgan ilmiy tadgiqot va loyiha institutlari xizmati
ham salmogqlidir. Kimyo instituti (hozirgi Umumiy va noorganik
kimyo instituti), O'simlik moddalari kimyosi instituti, Polimerlar
fizikasi va kimyosi instituti, Kataliz instituti, O'zMU, ToshDTU,
Toshkent kimyo-texnologiya in.stituti, Toshkent to'gimachilik va
yengil sanoat instituti va boshga oliy o'quv yurtlari kimyo labora-
toriyalarida olib borilayotgan ilmiy tadqigot ishlari mamlakatimiz-
da kimyo fanini yugori pog'onalarga ko'tarishda muhim omillar-
dan bo'ldi,

Kimyo sanoati - og'ir sanoat tarmoglaridan biri, xilma-xil
kimyoviy mahsulotlar turlari; kon-kimyo xom ashyosi, asosiy
kimyo mahsulotlari (ammiak, noorganik kislotalar, ishqorlar, mi-
neral o'g'hlar, soda, xlor va xlorli mahsulotlar, suyultirilgan gazlar
va boshga), plastmassa va sintetik smolalar, shu jumladan. kapro-
laktam, selluloza atsetatlari, kKimyoviy tola va iplar, plastmassa va
shisha-pla.stik materiallar va buyumlar, lok-bo'yoq materiallari,
sintetik bo'yoqlar, kimyoviy reaktivlar, fotokimyo mahsulotlari,
maishiy kimyo mahsulotlari va boshgalarni ishlab chiqgaradi.

O'zbekistonda tegishli xom ashyo manbalari bo'lishiga gara-
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may, XX asrning 30-yillarigacha kimyo sanoati deyarli yo'q edi.
1910-yillarda ohak kuydirish, o‘simlik bo'yog‘i olish, oltingugurt
ishlab chigarish, ishqoriy moddalar tayyorlash, sovungarlik bilan
shug'ullangan bir gancha kichik korxonalar (12 ta sovun zavodi),
neftni haydash zavodi, 2 ta bo'yoq fabrikasi bor edi. Hozirgi kunda
zamonaviy kimyo sanoatining shakllanishi natijasida oltingugurt
gazib olish bir necha barobarga oshib ketdi. Chunki sobiq Ittifog
davrida oltingugurt ishlab chigarish mamlakatda 57% ni tashkil qi-
lardi. Kimyo sanoatining eng yirik korxonasi Chirchiq elektr kimyo
kombinatida ammiak, kuchsiz azot kislotasi va ammiak selitrasi
ishlab chigarish keng migyosda yo'lga qo'yildi. 1947 va 1957-yil-
lardan Qo‘qon va Samarkand superfosfat zavodlari ishga tushirildi
va bu zavodlar respublika gishloq xo'jaligining fosforli o'g'itlarga
boMgan ehtiyojini ta'minlashga xizmat gilmoqgda. Jizzaxda plast-
massa quvurlar zavodi (1972), 1973-yilda Olmaligda ammofos ish-
lab chigaradigan yirik korxonaning 1-navbati ishga tushirildi.
XX asrning 90-yillari boshiga kelib 0 ‘zbekiston Respublikasi
igtisodiyotida muhim o‘rinni egallagan kimyo sanoati barpo etildi.
1991-yilda respublika kimyo sanoati korxonalari negizida
«0 ‘zkimyosanoat» konserni tashkil etildi. 1994-yilning yanvarida
konsern «O0 ‘zkimyosanoat» uyushmasiga aylantirildi. O'zbekis-
ton Respublikasi Vazirlar Mahkamasining 2001-yil 13-martdagi
«Kimyo sanoatini boshgarish tuzilmasini takomillashtirish chora-
tadbirlari to‘g ‘risida» garoriga muvofiq, «0 ‘zkiniyo-sanoat» ochiqg
aksionerlik jamiyati (AJ) shaklidagi davlat-aksiyadorlik kompani-
yasi tashkil etildi. Respublika hukumati tomonidan 0 ‘zbekiston
kimyo sanoati korxonalarini yalpi rivojiantirish-ning 23 investitsiya
loyihalaridan iborat dasturi ishlab chigildi va ma'qullandi, kimyo
sanoati korxonalarini rivojlantirish va qo'llab quvvatlash jamg‘ar-
masi tashkil etildi. «O'zkimyosanoat» kompaniyasi tarkibida 34 ta
korxona. shu jumladan, 4 go'shma korxona ishlamoqgda. Shulardan
22 tasi ochiq aksiyadorlik jamiyatlari (AJ)ga aylantirildi (2002).
Ularning 20 dan ko‘prog'i yirik zamonaviy korxonalardir.
Mineral o‘g‘itlar ishlab chigarish respublika kimyo sanoati-
ning asosiy tarmoqlaridan biri. Respublikada gishlog xo'jalik
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uchun zarur bo‘lgan ammofos. ammiak selitrasi, ammoniy sulfat,
superfosfat. karbamid, suyultirilgan ammiak, shuningdek, samara-
dor murakkab azotli va fosforli o‘gMtlarni ishlab chigarish yoMga
go'yildi.

Chet mamlakatlardan AQSH, Yaponiya, GFR, Fransiya, Buyuk
Britaniya va ltaliya, Rossiya kimyoviy mahsulotlar ishlab chiga-
rish bo‘yicha yetakchi o‘rinlarda turadi. Jahon bo‘yicha kimyo sa-
noatining ishlab chigarishning 3/4 qismi shu mamlakatlar hissasiga
to‘g‘ri keladi.

Kimyoviy texnologiya - tabiiy xom ashyo, sanoat chigindi-
lari, shuningdek, sintetik yarim mahsulotlarni kimyoviy yo‘l bilan
gayta ishlab, iste’mol mahsulotlari va ishlab chigarish vositalari-
ga aylantirishning iqtisodiy va ekologik jihatdan qulay usul va ja-
rayonlari hagidagi fan. Ishlab chigarish usullari va jarayonlarining
fizik-kimyoviy sharoitlarini tekshirish, texnologik jarayonlarning
sxemalarini ishlab chigish, asbob-uskunalarning tuzilishi va ular-
ni tayyorlash uchun zarur materiallarni aniglash kimyo texnologi-
yasining vazifasidir. Har ganday kimyo texnologiya jarayonining
asosiy elementlari - xom ashyo, energiya, asbob va uskunalardir.
Kimyo, metallurgiya, qurilish materiallari, yoqilg'i, to'gimachilik,
ko‘n. ozig-ovgat va boshga sanoat tarmoglarida kimyo texnologiya
usullaridan foydalaniladi. Bundan tashgari, ishlab chigarish usul-
lari va jarayonlarining umumiy, muhim asoslari va gqonuniyatlari-
ni o‘rganadigan umumiy kimyo texnologiya ham mavjud. Kimyo
texnologiya tayyor mahsulot olish magsadida xom ashyo va yarim
mahsulotni tayyorlash, uning holati, xossalari, shaklini ma’lum
ishlab chigarish vositalari yordamida o'zgartirish usullari va ja-
rayonlarini o'rganadi. Kimyo texnologiya anorganik moddalar tex-
nologiyasi Kislota, ishgor, .soda, tuz, mineral o'g'itlar va boshgalar
sanoati hamda organik moddalar texnologiyasi, sintetik kauchuk,
plastmassa. kimyoviy tolalar. bo'yovchi moddalar, spirt, organik
kislotalar va boshgalar sanoatiga bo'linadi.

Kimyoviy elementlar - yadrolarining musbat zaryadi hamda
atom qobig'idagi elektronlar sonining bir xilligi bilan tavsiflan-
adigan atomlarning alohida bir turi. Massa soni (atom yadrosini
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tashkil etadigan protonlar va neytronlar massalarining yig’indisi)
har xil bo'igan kimyoviy elementlar izotoplar deb ataladi. Tabiatda
ko‘p kimyoviy elementlar 2 yoki undan ko'p izotoplardan tashkil
topgan. Yer po'stida targalgan tabiiy kimyoviy elementning izo-
top tarkibi o'zgarmasdir, shuning uchun ularning eng muhim hi-
soblangan tavsifi; atom massasi deyarli o'zgarmas bo'ladi. Tabiiy
kimyoviy element, asosan, noradioaktiv bo'lib. turli-tuman oddiy
kimyoviy jihatdan parchalanmaydigan va murakkab Kkimyoviy
birikmalar moddalarni tashkil etadi. a, B, y-nurlanuvchi kimyoviy
(uran, toriy, poloniy, radiy) radioaktiv elementlardir.

Elementlar tabiatdagi butun mavjudotning eng oddiy tarkibiy
gismlari degan tushuncha miloddan bir necha asr ilgari vujudga kel-
gan. Aristotelning fikricha. boshlang'ich materiya 4 mavhum prin-
sip (asos): issiglik, sovuglik. namlik va quruglikdan tashkil topgan.
Ularning juftlarida gismlar migdori ma’lum bir sonni tashkil et-
gach, 4 asosiy element: olov, suv, havo va tuproq hosil bo'larmish.
Keyinchalik alkimyogarlar Aristotelning prinsip va elementlariga
eruvchanlik (tuz). yonuvchanlik (oltingugurt) va metallsimonlik
(simob) degan tushunchalarni Kiritdilar.

Sharg olimlaridan Abu Rayhon Beruniy. Abu Ali ibn Sino,
Kindiy va boshga ko'pgina olimlar elementlar hagida o'z fikrlari-
ni aytishgan. iMasalan, Kindiyning fikriga ko'ra. tabiatdagi barcha
narsalar materiyadan tashkil topgan. materiya esa olov. suv. havo va
tuprogdan iborat. Ik bor kimyoviy elementlar ta’rifini 1661-yilda
ingliz kimyogari Robert Boyl bergan, u oddiy moddalarni belgilash
uchun kimyoga element degan atamani kiritgan, shu sababli oddiy
modda va clement degan tushunchalar uzoq vaqtgacha bir ma'noni
anglatadi deb hisoblab kelindi. XIX asrning 60-yillarida oddiy
modda bilan kimyoviy elementlar molekula bilan atomga o'xshay-
di. ya'ni oddiy modda ham. har ganday modda singari, moleku-
lalardan tuzilgan, kimyoviy elementlar esa atomlardan tuzilgan
deb hisoblanardi. 1869-yilda D. I. Mendeleyev: «... bu tushuncha-
lardagi farg har doim hisobga olinishi kerak», - deb ta’kidlagan
edi. So'ngra kimyoviy texnologiyalar atomga. ya'ni elementning
molekulalarda bo'ladigan va barcha xossalarini o'zida mujas.sam
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etgan eng kichik zarrachaga tobora ko'proq o‘xshaydigan bo‘ldi.
Demak, har ganday atom kimyoviy elementdir, ammo atomlarning
har ganday birikmasi element bo'la olmaydi; bir xil element atom-
larining o‘zaro birikishi natijasida oddiy moddalar hosil bo'ladi.
Ko'pchilik kimyoviy element tuzilishi va xossalari turlicha bo'igan
bir necha oddiy moddalar hosil gilishi mumkin; bir xil element-
dan hosil bo'ladigan oddiy moddalarning o'zi o'sha elementning
allotropik shakl o'zgarishlari deb ataladi; turli elementlar atomla-
rining birikishi natijasida esa yo oddiy moddalar aralashmasi yoki
murakkab modda hosil bo'ladi. Kimyoviy elementlar kimyoviy
jarayonlarda o'zgarmaydi, ammo yadro reaksiyalari bir-biriga
aylanishi mumkin. Hozirgi kunda 109 ta (2001) kimyoviy element-
lar ma’lum; ulardan 21 tasi (Ts, Pm, At, Fr, Np, Pu va elementlar
davriy sistemasining 95-dan 109-gacha 15 element) ilk bor sun’iy
ravishda olingan, keyinchalik Ts. Pm, Fr, Np elementlari juda oz
miqgdorda uran rudalari tarkibida topilgan.

Kimyoviy elementning yana bir muhim tavsifi ulaming Yer
po'stida targalgan!igidir. Rus olimi akad. A. P. Vinogradov tuzgan
Yer po'stining o'rtacha kimyoviy tarkibi jadvaliga ko'ra, eng ko'p
targalgan element - Kislorod massajihatidan 47,2% ni tashkil etadi,
so'ngra kremniy - 27,6%, aluminiy - 8,80%, temir - 5,10%, kalsiy
- 3,6%, natriy - 2,64%, kaliy - 2,6%, magniy - 2,10%, vodorod -
0,15%. Bu elementlar Yer po'sti massasining 99,79% ini, qolgan
barcha kimyo elementlar fagat 0,21% ni tashkil etadi.

Tabiatda atom massasi kichik elementlar eng ko'p targalgan,
organizmlarda esa nisbatan yengil elementlar (H, C, N, O) ko'p
bo'ladi. Koinotda ham eng yengil elementlar - vodorod bilan geliy
juda ko'p targalgan. Uglerod, kislorod, vodorod, azot, oltingugurt,
fosfor, xlor, kremniy, kaliy, magniy, kalsiy va temir elementlari
o'simlik va hayvonlar hayotida muhim rol o'ynaydi.

Ba’zi elementlarning Yer po'stidagi umumiy migdori kam
bo'lsa-da, yer yuzida to'planib, gatlamlar hosil giladi, bu gatlam-
lardan ularni gazib olish mumkin. Kimyoviy elementlar ba’zan
tug'ma (yombi) holda ham uchraydi (oltin, simob, platina va bosh-
galar). Bu elementlarni gazib olish birmuncha oson bo'lib, ular in-
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soniyatga gadimdan ma’lum. Ba’zi elementlar Yer po'stining gazib
chigarish mumkin bo'igan gatlamida juda targog holda boiadi;
ular nodir elementlar deb ataladi. Ammo «nodir» degan tushuncha
kimyoviy elementga nisbatan mutlago o'zgannaydigan tushuncha
emas. Masalan, hozir ko'p ishlatiladigan aluminiy va magniy bun-
dan bir necha o'n yil mugaddam nodir element deb hisoblanar va
juda gimmat turar edi. Lekin keyinchalik bu elementlarni ishlab
chigarish usullarining takomillashishi ularning ma’lum elementlar
gatoriga Kiritilishiga sabab bo'ldi.

Kimyoviy himoya usuli (o'simliklar himoyasida) - o'simlik
zararkunandalari, kasalliklari va begona o'tlarga qgarshi kurash-
da kimyoviy moddalardan foydalanish. Kimyoviy himoya usuli-
da fagatgina xo'jalik hamda sanitariya-gigiyena jihatdan apro-
batsiyadan o'tgan va davlat komissiyasi ruxsat etgan pestitsidlar
go'llaniladi. Bu tadbirlarga rioya qilish gishlog xo'jalik mahsulot-
larida pestitsidlarning butunlay golmasligini yoki ular migdorining
yo'l go'yilgan darajadan ortib ketmasligini ta'minlaydi. O'zbekis-
tonda dehgonchilikning har bir tarmog'i uchun kimyoviy vositalar-
ni go'llash tadbirlari, ya’ni har bir preparatning sarf me’yori, ishlov
berishni boshlash hamda tugatish muddatlari va takrorlash soni bel-
gilangan. Dehqonchilikda foydali organizmlarga zarar keltirmay,
fagat ba’zi zararkunanda hasharotlargagina tanlab ta’sir giluvchi
kimyoviy vositalar. aynigsa, gadrlanadi. Kimyoviy himoya usuli-
da faqgatgina zararkunandalarni zaharlaydigan moddalardan emas,
balki hasharotlar xatti-harakatiga ta’sir ko'rsatuvchi dori vositalari:
attraktantlar, feromonlar, repellentlar, gormonal dori vositalari va
boshga kimyoviy birikmalardan ham foydalaniladi.

Kimyoterapiya, kimyoviy usul bilan davolash - xavfli o'sma-
larga garshi ta’sir etish xususiyatiga ega dori vositalari bilan davo-
lash. Bu usul bundan 50 yil avval olimlar tomonidan kashf etilgan;
unda azotipritning ba’zi fannakologik moddalari tez o'suvchi hu-
jayralarga ta’sir etishi va uni qon ishlab chigish a’zolarining xavf-
li o'smasida go'llash mumkinligi bayon etilgan. Keyinchalik shu
asosda kimyoterapiyada qo'llaniladigan dorilar ishlab chigarila
boshlandi.
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Kimyoterapi)'ada qoilaniladigan dori vositalari, farmakologik
xususiyatiga ko'ra, jadal o'sayotgan hujayralarning rivojlanishi
va ko‘payishini jilovlash va izdan chigarish, shuningdek, DNK,
RNK yoki tegishli ogsillar sintezini to'xtatish, ya’ni sitostatik
ta’sirga ega. Qon yaratish a’zolari va limfa tugunlari xavfli o'sma-
si (gemoblastoz, limfoma) saraton kasalligining targalgan xillarida
kimyoterapiya asosiy davolash usuli hisoblanadi. Saraton kasal-
ligining o'chogli (targalmagan) holatlarida keyingi yillarda yangi
ta’sirchan dori vositalari (taksol, navelbin, gemzar, sisplatin) ishlab
chiqgarilishi tufayli kKimyoterapiyani majmuyiy davolash tarkibiga
kiritish mumkin, masalan, jarrohlik amaliyotidan oldin (neoadyu-
vant) yoki undan keyin kasallik targalishining oldini olish magsadi-
da profilaktik (adyuvint) kimyoterapiya qoilaniladi.

Ayrim xavfli o'sma kasalliklarida (bachadon xoriokarsinoma-
si, bolalarda uchi-aydigan limfoblasteloykoz, limfogranulematoz)
kimyoterapiya yaxshi naf berishi va bemor sog‘ayib ketishi mum-
kin.

Ayrim xavfli o‘smalar (buyrak, me’da osti bezi saratoni)
kimyoviy dorilarga nisbatan kam sezgirligi sababli kimyoterapiya-
da goilaniladigan dorining davolash xususiyati tegishli baholash
darajalari bilan belgilanadi.

Ba’zan kimyoterapiyadan so'ng ayrim noxush asoratlar kuzati-
ladi, lekin keyinchalik bu holat 0‘z-o‘zidan yo”qolib ketishi mum-
kin.

Takrorlash uchun savollar

1. Qadim Sharqg allomalarining kimyo fanining paydo boiishi rivojla-
nishiga go'shgan hissaiari haqgida gapirib bering.

2. 0 ‘zbeki.stonda kimyo sanoatining qaysi tarmogqlarini bilasiz?

3. Kimyo sanoati asosan qaj’si hududlarda joylashgan?

4. Qishlog xoialigida kimyo sanoatining o'rni ganday? Kimyoviy hi-
moya iisiillari deganda nimani tiishiinasiz?



BIOLOGIYA FANI, UNING PREDMETI VA
RIVOJLANISH BOSQICHLARI. BIOLOGIK MATERIYANING
MOHIYATI VA TARKIBI

Tahiakia hech narsafoydasiz emas. HaHo
fovdasizliknhiv o zi ham foydalidir
MONTEN

Reja:

1. Kimyo fanining materiya tashki! topishidagi xususiyatlari.
2. Bioiogiya fanining o'zaro ta'sir xususiyatlari haqida.

3. Tabiiy fanlarda dastlabki ilmiy garashlar.

4. Mumtoz va statistik fizik garashlar.

Mavzuning magsadi: tabiiy fanlarda dastlabki ilmiy garashlar dara-
jalarini o°‘rganish va ular hagida ma'lumot berish.

Mavzuning vazifalari:

- kimyo fanining ijtimoiy ahamiyatini yoritish;

-tabiiy fanlarning materiyadagi o ‘rni hagida ma’lumot berish;

- fanlarning o‘zaro bogiiqgligini asoslash.

-tabiiy fanlarning ilmiy holatlarini oiganish.

Tayanch ihora va atamalar: bioiogiya, sitologiya va genetika, evohit-
siya, viriisologiya, ekologiya, paleontologiya, embriologiya, molekular
bioiogiya, biogeosenologiya, biolexnologiya, botanika, anatomiya, orga-
nizm, a zolar sistemasi, fiziologiya, organizm, sistematika, embriomiing
rivojlanishi, biokimyo, kimyoviy moddalar va jarayonlar fizik gonutti-
yatlar biofizika, tabiat, atomlar molekulalar, fizik vakuum, makroskopik
jismlar, biosfera va hk.

XIX asrda rivojlanishning dialektik g‘oyasi bioiogiya va
geologiyada ham keng tatbiq etila boshladi. Bioiogiya sohasidagi
evolutsion ta’limotni fransuz tabiatshunosi va tadgiqotchisi Jan Ba-
tist Lamark (1744-1829) yaratdi. Evolutsion g'oyalarga asoslan-
gan bioiogiya, geologiyaning paleontologiya bilan jadal rivojlani-
shi Ch. Darvin nazariyasi uchun zamin yaratdi.
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Bioiogiya fani, uning predmeti va rivojlanish bosqgiehlari.
Materiya tuzilishi biologik darajasining o'ziga xosligi quyidagicha
keltiriladi.

Biologiyaning tekshirish obyekti: o'simliklar, hayvonlar, zam-
burugMar, mikroorganizmlar, odamlar, ular a'zolarining tuzilishi,
vazifalari, kimyoviy tarkibi, uiarda kechadigan turli jarayonlar, ta-
rixiy rivojlanishi, ularning o‘zaro va yashab turgan muhim sharoit
bilan alogasi hi.soblanadi.

Bioiogiya fani tabiatshunoslik fanlari qatoriga kiradi. Tekshirish
obyektiga ko‘ra, u bir gancha sohalarga bo‘linadi. Botanika -
o'simliklaming tashqgi va ichki tuzilishi, kelib chigishini, o°‘sish va
rivojlanish qonuniyatlari, ulardagi hayotiy jarayonlar, targalishi,
yashab turgan muhim sharoit bilan munosabatlari va o ‘simliklardan
foydalanish yo'llarini o‘rgatadi. Zoologiya esa hayvonlar haqgidagi
fan bo‘lib, bu ham botanika singari hayvonlarni har tomonlama
o‘rganish va ulardan foydalanish goidalarini o‘rgatadi. Anatomi-
ya inson organizmi va a'zolari sistemasining tuzilishi va shaklini
oi'ganadi. Fiziologiya organizm va unga mansub a’zolarni, ular-
ning hayotiy funsiyalarini tekshiradi. Sistematika o ‘simlik va hay-
vonlarning sistematik guruhlari va ularning o'zaro garindoshlik
munosabatlari, kelib chiqishi, ulardan foydalanish yoilarini o‘rga-
tadi. Paleontologiya gazilma holda saglanib golgan organizmlarni
va a’zolarni o'zaro tagqoslab o'rganadi. Embriologiya embrion-
ning rivojlanishini tekshiruvchi fandir. Biokimyo - organizm hayot
faoliyatini tashkil etuvchi kimyoviy moddalar vajarayonlar hagida-
gi fan. Tirik organizmlardagi fizik gonuniyatlar va ko'rsatkichlarni
o'rganadigan soha biofizika fanidir. Umumiy biologiyaning vazifa-
si tiriklikning mohij'ati. uning tuzilish darajalari, shakllari, rivojla-
nishning umumiy gonuniyatlarini o'rganishdan iborat.

Bioiogiya fanining hozirgi kunda rivojlanib borayotgan sohala-
ri; sitologiya va genetika, evolutsiya, virusologiya, ekologiya, pale-
ontologiya, embriologiya. molekular bioiogiya, biogeosenologiya.
biotexnologiya va boshga sohalardagi bilimlar asosida jamlangan
kompleks fan - umumiy biologiyadir.

Bioiogiya fanining rivojlanishidagi asosiy bosqichlar:
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1 Sun’iy sistema yaratilishi.

2. Tabiiy sistema yaratilishi.

3. Evolutsion sistema yaratilishi.

XIX asr davomida fanning rivojlanishi jadal o'sdi. Joul tomoni-
dan elektr va magnetizm aloqasi aniglandi. Gelmgols energiyaning
saglanish gonunini yaratdi. Issiglik dinamikasi (termodinamika)
rivojlanishi bo‘ldi, uning qonuniyatlari kashf gilindi. Issiglik di-
namikasi ishda issigni gayta hosil gilishning amaliy masalalarini
yechishda muhim ahamiyatga ega boidi. Shunday qilib, X1X asrda
mexanikadan soiig kimyo, termodinamika, elektr hagida ta’limot
nazariy fanlar boidi. Kimyoni nazariyalashtirish, birinchi navbat-
da, ingliz olimi J. Dalton tadgiqotlari bilan bogiig. U moddalar-
ning kimyoviy o‘zgarishlari asosiga atomistik g‘oyani Kiritdi. Bu
atomistika rivojlanishida kimyoviy bosgichning boshlanishi edi.

1861-yilda rus kimyogari A. M. Butlerov molekulalar kimyoviy
tuzilishining asosiy goidalarini shakllantirdi. D. I. Mendeleyevning
elementlarning atom ogirliklariga garab davriy bogiiglikda xos-
salarining o‘zgarishi to‘g‘risidagi kashfiyoti kimyo\ iy bosgichning
rivojlangan nuqtasi boidi.

Elektromagnit maydonini tadqiq gilish olamning mexanik surati
buzilishining boshlanishi boidi. Bunga manfiy va musbat zaryad-
lar hajmiga qgarab to‘g'ri proporsional tortilishini isbotlagan Sharl
Ogyust Kulon, fanga elektromagnit maydoni tushunchasini kiritgan
Maykl Faradey, yorugiik fezoda targalgan elektromagnit toiginlar
ekanligini isbotlagan Maksvell 0‘z hissasini qo‘shdi.

Maksvellning xulosalarini nemis fizigi Genrix Gers eksperimen-
tal tasdiqladi.

Bioiogiya fanining rivojlanishida rus olimlari: Goryaninov (or-
ganizmlar tuzilishidagi hujayralar nazariyasini yaratganlardan biri),
K. F. Rulye, A. N. Beketov, 1.1. Mechnikovning xizmatlari katta.
I. M. Sechenov bosh miya bilan boshqariladigan erkin harakatlar
xarakteridagi reflektorlar g‘oyasini aytib, bular ruhiy hodisalarga
tegishli ekanligini isbotlab, fiziologiyada kashfiyot qildi.

Shu bilan birga, bosh miyadagi ma’lum markaziarning buzilishi
orga miyaning to'xtashiga olib kelishini isbotladi. 1. M. Sechenov
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sharofati bilan bosh miya eksperimental tadqiqot, ruhiy hodisalar
esa aniq ilmiy shaklda materialistik tushuncha boiishini isbotladi.
1 P. Pavlovning shartli reflekslar kashfiyoti bu g'oyaning davomi
bo'ldi.

1896-yilda Rekkerel radioaktivlik hodisasini kashf qildi. Tabi-
atda mavjud boimagan yangi radioaktiv moddalarni olishga erish-
gan fransuz fiziklari - er-xotin Pyer Kyuri va Mariya Skladovskaya
Kyuri uning tadqgigotiga go‘shilishdi.

1897-yilda ingliz fizigi Tomson birinchi elementar chastitsa -
elektronni kashf qgildi. 1911-yilda mashhur ingliz fizigi Rezerford
atomning planetar modelini taklif gildi. Nils Bor unga asos sifatida
tayanib, kvant nazariyasini yaratib, o‘zining atom modelini taklif
gildi. Ushbu modelga muvofig, elektron bir stansionar holatdan
boshgasiga, bir orbitadan boshgasiga oiishda atom nurlanadi yoki
energiya yo'qoladi.

Albert Eyneshteynning nisbiylik nazariyasi hayratga soladigan
kashfiyot boidi. 1905-yilda yaratilgan maxsus nisbiylik nazariyasi
harakatlanayotgan jismlar vaqt harakati sur’ati bilan o'zgarishini
ko'rsatadi. Eynshteyn bu g'oyasini rivojlantirib, umumiy nazari-
yani yaratdi hamda gravitatsiya fazodan chetga chigishda paydo
boiishini koisatdi. XIX-XX asr boshlaridagi kashfiyotlar to'rtin-
chi ilmiy ingilob hisoblanadi. Olamning relativ va kvant-mexanik
koiinishini tan olishga olib keldi.

Yangi g‘oyalar, bir tomondan, atom va elementar chastitsalar tu-
zilishi boshga tomondan koinot hamda uning tarkibiy gismlarining
ilmiy bilim va ilmiy ong jihatidan rivojlanishiga imkon berdi. Ta-
biatshunoslik barcha koinotda mavjud boigan noorganik dunyo va
tabiat hagidagi fanni birlashtiradi.

Kimyo fanida materiya tashkil topishining atom-molekular da-
rajadagi o‘zaro ta’sir xususiyatlari hagida quyidagicha maiumotlar
keltiriladi.

Kimyodagi dastlabki ilmiy garashlar 1860-yilda Karlerue (Ger-
maniya)da boiib o’tgan kimyogarlarning | Xalgaro s’ezdida ishlab
chigilgan. Bu atom molekular taiimotga asoslangan boiib. uning
asosiy qoidalar quyidagilardan iborat:
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- barcha moddalar molekulalardan tashkil topgan, gaysiki ular
0‘z-o0'zidan to‘xtovsiz harakatda boiadi;

- barcha molekulalar atomlardan tashkil topgan;

- atomlar ham xuddi molekulalar singari doim to'xtovsiz
harakatda;

- atomlar juda mayda, hatto molekulalar tarkibida bounmay
goladigan zarrachalardir.

Bu qoidalaniing dastlabki uchtasi keyinchalik tasdiglangan
boisa ham, lekin toitinchisi endilikda tarixiy ahamiyat kasb etadi.

Keyingi tadgiqotlar atomning murakkab tuzilishi zarracha ekan-
ligini koisatganidan so‘ng, ularning o‘zaro birikish sabablarini
tushuntiruvchi kimyoviy bogjanish nazariyasi yaratildi.

Hozirgi zamon kimyosining barcha muammolari quyidagi to‘rt
xil Kimyoviy bilimlar tizimi bilan tushuntiriladi;

1 Tarkib hagidagi nazariya | 1660-yillar
2. Tuzilish kimyosi 1800-villar
3. Kimyoviy jarayonlar hagidagi nazariya 1950-villar
4. Evolutsion kimyo 1970-yiilar va hozirui zamon

Geografik muhit. Odam va Kishilik jamiyati tabiat bilan va bi-
rinchi navbatda, uni oiab turgan tabiiy muhit bilan uzviy bogian-
gan.

Bizni o‘rab olgan muhit bilan odamning alogasi moddiy boy-
liklar ishlab chiqgarish sohasida, ayniqgsa, ko‘zga yaqqol tashlana-
di. Tabiiy boyliklar moddiy ishlab chigarish va jamiyat hayotining
toiigicha tabiiy asosi boiib hisoblanadi. O'z navbatida, tabiat
odam va Kishilik jamiyati faoliyatining tabiiy asosidir. Odam tabi-
at va u tomonidan yaratilgan boyliklarsiz va undan foydalanmas-
dan turib yashay olmaydi. Aynigsa, odam tabiat va biosferaning
birligidan iborat boigan atrof muhit bilan mustahkam bogiangan.

Odamning hayot faoliyatiga tabiiy hodisalar, masalan, qur-
g'ogchilik, suv toshgini, sei, zilzila, vulgon otilishlari, toTonlar va
tayfunlar ham kuchli ta’sir etadi.
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Odamning tabiatga ta’siri. Texnosfera. Inson paydo bo‘lishi
bilan tabiatga uning ta’siri boshlangan. Inson bilan tabiat o'rta-
sidagi munosabatlar gadim zamonlardan boshlab fan va texnika
taraqqiy etgan hozirgi davrga gadar eng muhim masalalardan bo'lib
keldi. Tabiat atamasi Yer sayyorasigagina daxldor bo'lib qolmas-
dan, u Quyosh sistemasini ham o'z ichiga oluvchi galaktikalarga
ham daxldor. Chunki Quyosh sistemasi ham, galaktika ham, o'ziga
X0s tabiatga ega. Biroq Yerning tabiati unda tirik mavjudotlar maj-
muasining borligi va uning doimo o'lik tabiat bilan alogada bo'lib
turishi bilan xarakterlidir. Yerning tabiati bepoyon fazoda, cheksiz
vagt davomida mavjud materiyaning rang-barang ko'rinishidan
iborat. Biz hamma a’zolarimiz orqali his qilib turgan, ko'rib turgan
narsalar: havo. suv, tuproq, o'simlik va hayvonot dunyosi tabiatda
jamlangan.

Fizika fanining hozirgi kunda rivojlanib borayotgan sohalaridan
qguyidagi ba’zi asosiy ma’lumotlar orgali tabiiy fanlarning materi-
yaga bog'ligligini keltirish mumkin.

XIX asr oxirlari-XX asr boshlarida iizika sohasidagi funda-
mental kashfiyotlar. XIX asrning oxirlariga kelib mumtoz fizika-
ning quyidagi bo'limlari tugal shakllandi:

a) XVI asrda Galiley, XVII asrda Nyuton asos solgan mumtoz
mexanika;

b) xMayer, Gelmgols, Klaizius va Kelvilar tomonidan entropi-
yaning ortib borishi va energiyaning saqlanish gonunlarining kashf
etilishi bilan bog'liq bo'igan termodinamika;

d) Faradey-Maskvell tomonidan elektromagnit maydon nazari-
yasiga asoslangan elektrodinamika;

e) Klaizius, Maksvell, Bolsman va Gibbslar mumtoz statistik
fizika bilan tavsiflagan gazlarning kinetik nazariyasi.

XIX asrda amalga oshirilgan uch kashfiyot: elektron, rentgen
nuri (1895) va radiofaollik (Bekkerel, 1806), shuningdek, jahon
efirining yo'gligini isbotlovchi Maykelson tajribasi o'sha vaqt
mumtoz fizika gonunlari yordamida tushuntirilmaydi. Ularning biri
kvant fizikasi, oxirgisi nisbiylik nazariyasi (A. Eynshteyn. 1905)
ning yaratilishiga olib keldi.
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1859-yilda V. Plukker katodga katta elektr maydon ta'sirida ke-
lib urilayotgan elektronlar hisobiga katodning sirtiga tik va chizigli
tarqalayotgan nurni ochdi. Bu nurning manfiy zaryadlangan zarra-
chalar to‘plamidan iboratligini J. Perren (1895) va J. J. Tomson
(1897) aniglashgan edi.

Vodorod atomining Bor nazariyasi. E. Rezerford, G. Gey-
ger va E. Marsdenlaming tajriba natijalari nukleaplanetar modeli-
ning ishonchli ekaniga asos soldi. Bu model bo'yicha oichamlari
10"~ sm boigan oia passiv yadro atrofida aylanib yuruvchi yengil
elektronlar joylashgandir. Bu model, bir garaganda, mumtoz elek-
trodinamika gonunlariga zid kelardi, chunki tashqgi uyg'otuvchi
maydon ta’sir etmagunga qadar elektronlar yadroga tortiladi. Bu
esa atomning stabil uzoq yashashiga imkon bermaydi. E. Rezerford
laboratoriyasida o'z ilmiy ishlarini olib borayotgan N. Bor (1913)
guyidagilar aniglandi:

1 Atomda elektronlarning bir nechta statsionar xolatlari bo'lib,
bu holatga ular uzoqg vaqgt harakatlana oladi. Bunda elektron energi-
ya yutmaydi ham, nurlantirmaydi ham.

2. Elektron bir statsionar holatdan ikkinchisiga o'tsa, energiya
yutadi yoki nurlantiriladi kabi ikkita postulati yordamida mumtoz
elektrodinamika va mexanika qonunlariga bo'ladigan ziddiyatni
yo'gotadi. Bu postulatlar yordamida vodorod atomining spektri
chizigli ekani va har spektral chizigga mos keladigan elektronli
o'tishlar to'la-to'kis tushuntirildi. Bu postulatlarsiz esa mumtoz
fizika spektming uzluksiz bo'lishiga olib kelar edi.

Astrofizikaviy va kosmologiyaviy konsepsiyalarni o'rganishda
osmon jismlaridan tashkil topgan dunyo megadunyo deb tushu-
niladi. Bunda yulduzlar yoki yulduzlar tizimi, ya’ni galaktikalar,
galaktikalar tizimi, ya’ni metagalaktikalarning paydo bo'lishi va
ularning evolutsiyasi o'rganildi. Bu borada materiyaning ko'rinishi
sifatida fazoviy jismlar tanlanadi. Diffuziyalangan materiya deyil-
ganda esa chang va gazlarning gigant to'plamlari, gazli, changli
tumanliklar tushuniladi.

Mumtoz Nyuton kosmologiyasi quyidagi postulatlarga asoslan-
gan.
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1 Olam - bir butun mavjudlikdir.

2. Olamda fazo va vagt mutlagdir. Ular moddiy borligga va ja-
rayonlarga bog'lig emas.

3. Fazo va vaqt metrikaviy cheksizdir.

4. Olam statsionardir. Shu sababli evolutsiya (rivojlanish)ga
mahkumdir.

Olamning hozirgi zamon kosmologiyaviy modeli A. Eynshteyn-
ning umumiy nisbiylik nazariyasiga asoslangan. Unga asosan fazo
va vagt gravitatsiyaviy massaning olamdagi tagsimotiga bogiiq.
Olamning bir butun holatdagi xususiyatlari materiyaning o'rtacha
zichligi va boshga xil fizikaviy tabiati bilan aniglanadi.

Takrorlash uchun savollar

1. Bioiogiya fanining rivojlanishidagi asosiy bosqgichlar nimalardan
iborat?

2. Hozirgi zamon kimyosining barcha muammolari ganday bilimlar
tizimi bilan tushuntiriladi?

3. Astrofizikaviy va kosmologiyaviy konsepsiyalarni o'rganishda os-
mon jismlaridan tashkil topgan dunyo ganday dunyo deb tushuniladi?

4. Diffuziyalangan materiya deyilganda ganday tumanliklar tushuni-
ladi?

TUPROQSHUNOSLIK FANINING ASOSLARI

Kimki ustodiga ixlos ila izzat gilsa,
Haq ailing manzi/inijannaii rizvon ayladi.
ROOIM

Reja:

1.Tuprog hagida umumiy maiumot.

2. Tuprog komponentlari va elementlari.

3. Tuproq turlari, tuprogning fizikaviy va kimyoviy xususiyatlari ha-
gida.

4. Ekologiya faninig asoslari.
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Mav7unijng maqgsadi: tuprogshunoslikning fan sifatida rivojining il-
miy garashlarini O‘rganish va ular hagida ma’lumot berish.

Mavzuning vazifalari:

- tuprogshunoslik fanining ahamiyatini yoritish;

-tuprogshunoslik fani va gishloq xo jaligining hayotdagi o ‘rni hagida
ma’lumot berish;

-tuprogshunoslik va boshqga fanlarning o‘zaro bogiigligini asoslash;

-ekologiya fanining ilmiy holatlarini O‘rganish.

Tayanch ihora va atamalar: bioiogiya, litosfera, relyef ekologiya,
kapillar, gtimiis, chirindi, moddalar miqgdori, azot, fosfor, kaliy, kalsiy,
magniy, oltingugurt, temir bor marganes, uiihvelementlar, molekular
bioiogiya, biogeosenologiya, biotexnologiya, botanika, a zolar siste-
masi, fiziologiya, organizm, sistematika, biokimyo, kimyoviy moddalar,
fizik gonuniyatlar tuprogshunoslik, iglimshunoslik, geomorfologiya,
petrografiya, o Ssimliklarfiziologiyasi, eroziya, gravitatsion, pardasimon,
tuproq eritmasi, oziglanish, fizik-kimyoviy, biokimyoviy reaksiyalar am-
moniyli tuzlar, nitratlar fosfor kaliy kalsiy, magniy, g‘ovak va li.k.

Tuproq - litosfera yuza gavatlarining suv, havo va tirik orga-
nizmlar ta’sirida 0‘zgarishidan shakllanadigan va genetik jiliatdan
o‘zaro bog'liq gorizontlardan tashkil topgan tabiiy tuzilma; Yer
po'stining yuza va unumdor gatlami. Tuprogning nuragan tog'
jinslaridan farq giladigan eng muhim xususiyati - unumdorligidir.
Tuprogni oTganish va uning tasnifini tuzish. tarkibini yaxshilash
hamda unumdorligini oshirish usullarini ishlab chigish singari ma-
salalar bilan tuprogshunoslik fani shug'ullanadi. Tuprogshunoslik
hosil giluvchi asosiy omillar: iglim, tuprog ona jinsi, o'simliklar
va hayvonot olami, hududning relyefi va geologik yoshi hamda
odamning xo'jalik faoliyati.

Yer yuzasiga chigib turgan tog' jinslari yog'in-sochin, karbonat
angidrid, kislorod, havo harorati, mexanik kuchlar, suv va unda eri-
gan moddalar, havo, mikroorganizmlar va tuban o'simliklar ta’sirida
yemiriladi. Nuragan jinslar maydalanib, g'‘ovak gatlam hosil giladi.
Bu gatlam vaqt o'tishi bilan yangi xususiyat - nam sig'imiga va
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o'simliklar o'zlashtira oladigan bir oz migdordagi oziq moddalarga
ega boiadi. Vujudga kelgan yangi muhitdagi mikroorganizmlar o‘z
hayot faoliyati tufayli o'simliklaming o'sishi uchun sharoit yarata-
di, o'simliklar tuprogdan o'z hayoti uchun zarur oziq moddalarni
o'zlashtiradi va o'zida to'playdi. Nobud bo'igan o'simlikning bir
gismi mikroorganizmlar ta’sirida parchalanib, minera] moddalar-
ga, golgan gismi esa murakkab biokimyoviy jarayonlar natijasida
chirindi (gumus)ga aylanadi. Bu jarayonlarning barchasi uzluksiz
davom etadigan nurash sharoitida sodir boiib, o'simlik ildizlari
ajratgan nordon moddalar hamda organik qoldiqglar ta’sirida yana-
da tezlashadi. Natijada Yer po'stlog'ining siitida unumdor g'ovak
gatlam - tuproq paydo bo'ladi. Iglim, tuprog ona jinsi, o'simlik
hamda hayvonot olami, hudud relyefi kabi omillaming tuprog hosil
boiish jarayoniga ta’siri turlicha bo'lganligidan tuproq quyidagi-
larga bo'linadi:

1) sug'oriladigan o'tloqi, sur, gleyli, gumoqli tuproqlar;

2) sug'oriladigan och tusli sur tuproglar;

3) tipik taqir tuprogqlar.

Odamning xo'jalik faoliyati ham tuproq hosil bo'lish jarayoni-
ning ba’zi omillariga, masalan, o'simliklarga, shuningdek, yerga
ishlov berish, uning meliorativ holatini yaxshilash, organik o'g'it
solish va boshqgalar bilan tuprogga bevosita ta’sir ko'rsatadi. Bu
ta’sir ko'rsatish to'g'ri mutanosiblikda olib borilganida tuproq ho-
sil bo'lish jarayonini va xususiyatlarini magsadga muvofiq o'zgar-
tirish mumkin.

Tuproq qattig, suyuq, gaz holatidagi va tirik tarkibiy gismlar-
dan tashkil topgan. Ulaming bir-biriga nisbati turli tuproglardagina
emas, balki bir tuproq tipining har xil gatlamlarida ham turlicha.
Tuprogning qattiq gismini mineral moddalar tashkil giladi. Ta-
biiy joylanishda gattiq zarralar tuprog massasining ma’lum gis-
mini egallaydi, golgan gismini esa zarralar va ularning agregatlari
oralig'idagi har xil kattalik hamda shaklga ega boigan kovaklar
(g'ovaklik) tashkil giladi. Bu bo'shliglarning umumiy yig'indisi
tuproqg*ovakiigi deyiladi. Tuproq g'ovakligi kapillar va nokapillar
boiadi. Kapillar g'ovakli tuprogning mayda zarralari kapillar ora-
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lig‘idagi hajmga. nokapillar g'ovaklik esa makrostruktura element-
lari oralig'idagi yirik kovaklar hajmiga teng. Tuprogning mineral
gismidagi g'ovakligi 40-60%, botgoqi va gleylangan luproglarda
esa 27% atrofida boiadi.

G'ovaklik tuprogning solishtirma va hajm og'irligiga bog'liq.
G'ovaklarda tuprogning suyuq gismini tashkil giluvchi tarkibi-
da erigan moddalar - tuproqg eritmasi bo'igan tuproq nami ham-
da tuprogning gaz holatidagi gismini tashkil etuvchi tuproq havosi
bo'ladi. Tuproq tarkibidagi suv va havo miqgdorining nisbati atmo-
sfera yog'inlari, sug'orish va grunt suvlari hamda suvning sarfla-
nishi, ya'ni tuproq gatlamidan oqib chiqgib ketishi, bug'lanishi va
o'simlik ildizlari orgali shimilishi hamda boshgalar bilan bog'liq
holda o'zgarib turadi. Mana shu sharoitlar tuprogning suv va havo
rejimini belgilaydi.

Tuprogning havo o'tkazuvchanligi undagi havo miqgdoriga
to'g'ri proporsional kattalik bo'lib, tuprog tuzilishi, tarkibi va suv-
ga chidamligiga bog'lig.

Tuprogning nam tutish xususiyatini xarakterlovchi kattalik
tuproq, massasi yoki hajmiga nisbatan foizlarda ifodalanadi. Tuproq
namli sig'imining asosiy turlari: to'la (tuproq kovaklari suv bilan
to'la); umumiy (grunt suvlari chuqur bo'igan joylarda yer ustidan
sug'orilganida va grunt suvlari yaqin joylarda suv tuproq tagidan
berilgan sharoitda tuproqda nam uzoq saglanib turadi); kapillar
(tuprog gorizontlaridagi muvozanatda turgan namlik tuprog, ka-
pillar hoshiya chegaralarida joylashib, shu gorizontlarning grunt
suvlar sathidan ganday balandlikda turishiga bog'liq holda o'zgarib
turadi); dala (eng kichik, chegaralangan dala, nisbiy-kapillar osil-
gan namning eng ko'p miqdori); maksimal molekular (tuprogdagi
gattiq zarrachalar yuzasida tortishish kuchlari ta’sirida ushlanib tur-
gan eng ko'p namlik miqdori).

Dala va kapillar nam sig'imlari gishloq xo'jalik ekinlari optimal
sug'orish tartibini hamda melioratsiya uchun zarur suv me’yorla-
rini hisoblab chigishda katta ahamiyatga ega. Bu gishlog xo'jalik
ekinlarining yaxshi o'sishi va hosildorlikning oshishini ta’minlay-
di. Dala nam sig'imi 1 m galinlikdagi gilli tuprog uchun, odatda,
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massasiga nisbatan 25%, og‘ir qumogli tuproqda 22%. 0 ‘rtacha
qumoglida 19%, yengil qumoglida 16%. qumlogida 13% va qum-
lida 10% atrofida boiadi. Masalan, g‘o‘za tuproq nami dala nam
sig'imining 65-70% ini tashkil etganida yaxshi rivojlanadi.

Tuprog nordonligi, tuproq kislotaliligi - tuprogning asosiy xu-
susiyatlaridan biri; bunga tuproq eritmasi, vodorod ionlari, shu-
ningdek, tuproq singdiruvchi kompleksida vodorod va aluminiy
almashinuvchi ionlarining mavjudligi sabab bo'ladi. Tuprog nor-
donligi o'simliklar hayotida, tuprog mikroflorasi hayot faoliyati-
da, moddalarning bir holatdan boshgasiga aylanishida, moddalar
migratsiyasi hamda to'planishida katta ahamiyatga ega. Vodorod
(H) ionlarining holatiga ko'ra tuproq nordonligi 2 xil: aktual (faol)
va potensial (passiv, «yashirin») bo'ladi. Tuprogning aktual nor-
donligi eritmadagi vodorod ionlari konsentratsiyasining teskari
logarifmidan iborat bo'igan pH kattaligi bilan ifodalanadi. pH 7 ga
teng bo'lganida tuproq eritmasining reaksiyasi neytral, undan past
bo'lganida nordon, undan yugori bo'lganida ishqoriy deb ataladi.

Tuproq eritmasining reaksiyasi turli tuproglarda har xil (pH 3,5-
9 va bundan yuqori). Qora tuproglar neytral aktualga yaqin, sur
tuproqlar esa, asosan, kuchsiz ishqoriy reaksiyaga, sho'rxoklar,
aynigsa, sodalilari kuchli ishqoriy reaksiyaga ega. O'simliklar
tuproq reaksiyasiga turlicha talabchan. Kuchsiz nordon yoki kuch-
siz ishqoriy reaksiyali tuproqglar eng qulay hisoblanadi. Yugori nor-
donlik ko'pgina ekinlar va mikroorganizmlarning o'sishi va rivoj-
lanishiga salbiy ta’sir ko'rsatadi.

Tuprogning optimal reaksiyasi bug'doyga 6-7, bedaga 7-8,
g'o'zaga 6-7,3, makkajo'xoriga 6-7. Tuprogning potensial nor-
donligi tuproq qattiqg fazasi bilan bog'lig bo'lib, tuprogning tuzli
eritmalar bilan o'zaro ta’sirida tuz kationlari vodorod hamda alu-
miniy ionlarini sigib chigaradigan sharoitlarda yuzaga chigadi.
Sigib chigarish tarziga garab, potensial nordonlikning almashinuv-
chi va gidrolitik shakllari bor.

Mineral o'g'itlar turini tanlashda tuproq nordonligi darajasini
hisobga olish lozim. O'rta Osiyo tuproglari karbonatlarga boyligi
sababli. asosan, kuchsiz ishqoriy reaksiyaga ega. Shuning uchun
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fiziologik jihatdan nordon o‘g‘itlarni qoilash tuproq reaksiyasini
nordonlashtirmaydi. Ortiqcha nordonlikka garshi tuprogga ohak,
ishgoriylik kuchli boisa, gips solinadi.

Tuproqg tasnifi - tuproglarni muayyan belgilar asosida tak-
sonomik birliklarga boiish. Hozirgi zamon genetik tuproq tasnifi
tuproq hosil boiishi, rivojlanishi, evolutsiyasi jarayonlari va xu-
susiyatlarini o‘zida aks ettirgan tuproq profilining tuzilishiga asos-
langan. Asosiy tasniflash birligi - tuproq genetik tipidir. Hozirgi
zamon tasnifida 100 dan ortiq tuproq tiplari ajratilgan boiib, ular,
0°‘z navbatida, tipchalar, turkum, tur va xillarga boiinadi. Tuprog
tashxisi, ya’ni obyektiv belgilar sistemasi tasnifning eng muhim
gismi boiib, tuprogni tasnifning barcha taksonomik darajalarida
ajratishga imkon beradi. Tuprogni amaliy agrar, ishlab chiqgarish.
meliorativ, oimonchilik va boshqalar jihatdan guruhlarga ajratish
katta ahamiyatga ega. Yagona xalqaro tuproq tasnifi ishlab chigil-
magan. FAO, YUNESKO tomonidan (1968-74) dunyo tuproq xari-
tasini tuzishga, birinchi dunyo tuproq sistemasini yaratishga urinib
koiildi.

Oita Osiyoning sug'orma dehqgonchilik mintaqalari tuproglari
sug'oriladigan tuproglar tarzida tasniflanadi. Yangi tuproqg tasni-
fida sug'orish ta’sirida tuproq jarayonlari xarakterining tubdan
0‘zgarganligini hisobga olib, ular alohida tuproq tipi sifatida ajratil-
gan. Bunda tuprogning zonal joylashish holati, sug‘orish ta’sirida
o0°‘zgarganlik darajasi, avtomorflik va gidromorflik sharoitlari e’ti-
borga olinadi. Zonal joylashish holati sug'oriladigan tuprogning
ma’lum kenglik yoki balandlik mintagasiga mansubligini koisata-
di. Shunga ko‘ra, 0 ‘rta Osiyoning tekislik gismi sur tusli qoiigir,
qumli choi, taqirli va taqgir. shuningdek, gidromorf sharoitda ular-
gayoidosh oiloqi, botqoqgi-oilogi va botqogi tuproglar tarqalgan
choi zonasi sifetida garaladi. Balandlik mintagasi sistemasining
quyi gismi - tog'oldi va tog* etagi tekisliklarida och tusli tipik va
to‘q tusli sur tuproglar, daryo vodiylari hamda sazlarda esa sur
tuproq mintagasining gidromorf, oiloqi, botgoqi-oiloqi va botgo-
gi tuproglari rivojlangan. Bu zona va mintagalar sharoitida rivoj-
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langan sug'oriladigan tuproglar profilida tabiiy zonal tuprogning
ba’zi belgi va xususiyatlari saqlanadi.

Shu asosda sug'oriladigan tuproglaming quyidagi tiplari ajratil-
gan (1974):

1) cho‘l zonasining o‘tlogi-voha, botgoqi-voha va taqirli voha;

2) sur tuproqglar mintaqgasining o'tlogi voha;

3) botgoqi voha, sur voha tuproglari.

Tuprog unumdorligi - tuprogning o‘simliklami suv, ozig mod-
dalar va boshqalar bilan ta’minlash xususiyati. Tuproq tog' jinslari-
dan unumdorligi bilan farq giladi. Unumdor tuproglarda insonga
asosiy ozig-ovqgat mahsulotlarini beruvchi gishlog xo'jalik o'sim-
liklari o'stiriladi. Yer fagat unumdorlik xususiyati tufayli gishlog
xo'jaligida ishlab chigarish vositasiga aylangan. Tuprog unumdor-
ligi tuproq hosil giluvchi omillar: iglim, relyef, tuproqg hosil giluv-
chijinslar, tabiiy va madaniy o'simliklar bilan uzviy bog'lig, ammo
unumdorlik darajasida, aynigsa, yerdan foydalanish xarakteri katta
ahamiyatga ega. Tuproq unumdorligida eng muhim omillar quyi-
dagilardan iborat: o'simlik rivojlanishi uchun zarur ozig moddalar
va ular turining yetarli mikdorda bo'lishi; o'simlik o'zlashtirishi
mumkin bo'igan namning mavjudligi; yaxshi tuproq aeratsiyasi;
tuprogning granulometrik tarkibi, struktura holati va tuzilishi; za-
harli moddalar, kislota, ishqor, tuz va boshgalar migdori; tuproq
reaksiyasi va boshgalar. Bu xususiyatlar yig'indisi tuprogning
madaniylashganlik holati darajasini belgilaydi. Unumdorlikning
barcha elementlari bir-biri bilan chambarchas bog'liq. Bu element-
lardan birortasining o'zgarishi boshgalariga ham ta’sir ko'rsata-
di. Har xil o'simliklaming tuproq unumdoriigiga talabi turlicha
bo'lganligi sababli va o'simlik biologiyasiga bog'liq holda bir tur
o'simlik uchun unumdor hisoblangan tuproq boshga tur uchun
unumdor bo'lmasligi mumkin.

Unumdorlik, asosan, tabiiy va samarali turlarga bo'linadi. Tabiiy
unumdorlik tuprogdagi ozig moddalar umumiy zaxirasi bilan xarak-
terlanadi; uning shakllanishi esa tuprog hosil bo'lish sharoitlari va
omillari hamda genezisiga bog'liq. Samarali (sun’iy) unumdorlikni
inson mehnat faoliyati bilan, ya’ni yerga ishlov berish, sug'orish,
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o°‘g‘itlash, sho‘rini yuvish kabi majmuyiy agrotexnik tadbirlar bi-
lan boshgaradi. Sun’iy yoi bilan qumlik, toshloq, botgogiik kabi
unumsiz yerlarda unumdor tuproqlar paydo gilish mumkin. Tabiiy
unumdor tuproglar ba’zan kam samaraga ega boiishi mumkin va,
aksincha, yuqori agrotexnika tadbirlarini goilash natijasida unum-
siz tuproqglarda yugori unumdorlikka erishish mumkin. Tuproqdagi
ozig moddalar miqdori azot, fosfor, kaliy, kalsiy, magniy, oltingu-
gurt, temir, bor, marganes va boshga mikroelementlar, tuproq hosil
giluvchi jinslar va uning tagidagi yotqiziklar (tagzamini) tarkibiga
hamda tuproqg hosil giluvchi jarayonlarga bogiig.

O'simliklaming mikroelementlarni o‘zlashtirishiga tuproq reak-
siyasi katta ta’sir koisatadi. Tuprogdagi oziqg moddalar zaxirasi
mineral va organik o‘gitlar solish bilan boshqarib turiladi. Tuprog-
da suvda oson eruvchi tuzlar, asosan, natriy, shuningdek, mag-
niy, kalsiy va boshga kationlaming ortigcha migdorda boimasli-
gi unumdorlikning muhim shartidir. Tuprogda tuzlar migdorining
me’yordan oshib ketishi - tuprogning shoilanishi, asosan, noto‘g‘ri
sug‘orishdan vujudga keladi, natijada unumdorlik keskin pasayib
ketadi. Tuprog gatlamidagi zararli tuzlarni yo*‘gotish uchun sho‘r
yerlar yuviladi. Shoilanishning oldini olish uchun esa tuproq xu-
susiyati va tarkibiga karab suyurish tartibi belgilanadi. Qurg‘oqchil
hududlarda, jumladan, sug‘orma dehqgonchilik zonalarida sug‘orish
tuprog unumdorligini tubdan oshiradi. Tuprog unumdorligining
past boiishi, ko‘pincha. patogen organizmlar mavjudligiga ham
bogiig. Ulami kimyoviy hasharotlarni bepusht qilish, fungitsidlar
sepish va boshga agrotexnik tadbirlar, almashlab ekish, tuproqga
ishlov berish yordamida yo‘q qilish tuprogning samarali unum-
dorligini keskin oshiradi. Tuproq unumdorligini saqglash uchun
tuprogga eroziyaga yoi qo‘ymaydigan usullarda ishlov beriladi,
dala ihota oimonzorlari barpo gilinadi, daryo va kanallar girg‘ogi
mustahkamlanadi va h.k.

Tuproq xaritasi - muayyan hudud tuproq gatlamining ma’lum
masshtabda kichraytirilgan tasviri. Tuproq xaritasi bir necha xil
boiadi. Umumiy tuproq xaritasida tuproq genetik guruhlarining
geografik targalishi tasvirlanadi; tuproq melioratsiyasi xaritala-
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rida go'shimcha ravishda tuprogning meliorativ, ya’ni filtrlash
va boshqga xususiyatlari ham ko‘rsatiladi; tuprog eroziyasi xari-
talarida tuprogning eroziyaga uchraganlik darajasi, eroziya xavfi
bor maydonlar va h.k. tasvirlanadi; tuprogq agrokimyosi xaritalari
0‘simlik ozuga moddalari hamda mikroelementlar miqgdorini va
o ‘simlikning rivojlanishi uchun zarur boshga sharoitlarni aks etti-
radi. Tuproq xaritasi tuproglaming yer yuzasida targalishi tiplari va
kelib chigish belgilariga garab ajratilgan boshqga taksonomik bir-
liklarni, ularning o'ziga xosligi va tuprog hosil bo'lish sharoitiga
bogiiq holdagi xususiyatlarini koisatadi, shuningdek, asosiy agrar
ishlab chigarish xususiyatlari granulometrik tarkibi, shoilanganli-
gi, shoitobligi, eroziyaga uchraganlik darajasi va boshgalar hagida
ma’lumot beradi.

Tuproq eritmasi - tuprogning suyuk tarkibiy kismi; unda mi-
neral va organik moddalar erigan holda boiadi. Tuproq eritmasi-
ning tuprog namlanganlik darajasiga garab kapillar, gravitatsion
va pardasimon shakllari mavjud. Tuproq eritmasi juda o‘zgaruv-
chan boiib, u o‘simliklar oziglanishida va tuproq moddalarning
aylanishida, tuprog hosil boiish jarayonida, fizik-kimyoviy, bio-
kimyoviy reaksiyalarning borishida ishtirok etadi. Tuproq erit-
masida o'simliklar uchun zarur ozig moddalar, ammoniyli tuzlar,
nitratlar, shuningdek, fosfor, kaliy, kalsi}, magniy va boshga ele-
mentlarning suvda eruvchi tuzlari, gazlar (O,, CO,, N, NH,) va or-
ganik moddalar mavjud. Tuproq eritmasida tuzlarning ko‘p boii-
shi uning osmotik bosimini oshirib, o‘simlikning tuprogdan nam
va 0ziq moddalarni shimishini giyinlashtiradi va fiziologik chan-
goglikka sabab bo'ladi. Tuproqg eritmasining reaksiyasi uning eng
muhim xususiyatidir. Agar tuproq mubhiti juda nordon yoki ishqorli
boisa. ekinlarning o‘sishi va rivojlanishiga salbiy ta’sir etadi.

Tuproqg eroziyasi (lot. erasio - yemirilish, nurash) - tuprog-
ning eng unumdor yugori gatlamlari va tuproqg osti jinslarining at-
mosfera yoginlari hamda sug'orish suvlari, shamol va boshqgalar
ta’sirida yemirilish jarayoni. Yuz berish darajasiga ko'ra, tabiiy va
jadallashgan (emiradigan) turlarga bo'linadi. Tabiiy tuproq eritmsi
nisbatan sekin kechib, tuproq tabiiy hosil boiish jarayonida gay-
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ta tiklanib turadi. Jadallashgan tuproq eritmasi odamning xo'jalik
faoliyati madaniy o'simliklarni o‘stirishda yerdan noto‘g‘ri, uquv-
siz foydalanish, eroziyaga garshi chora-tadbirlarga rioya gilmay
yerlami o'zlashtirish, sug‘orish, chorva mollarini bogish, o'nnon-
zorlarni yo“q qilish, qurilish ishlarini olib borish va boshqalar nati-
jasida yuz berib, tuproq unumdorligini sezilarli darajada pasaytirib
yuboradi.

Tuprog eroziyasi, asosan, relyefi notekis past-baland, eroziya
bazisi (maMum bir joyning m hisobida dengiz sathidan balandli-
gi bilan suv kelib quyiladigan yerning dengiz sathidan balandligi
o'rtasidagi farg) katta boigan yerlarda boshlanadi. Tuproq eroziya-
si hosil boiish omillariga ko‘ra, suv, shamol, sanoat. abraziya, yay-
lov, mexanik tuproqg eroziyalari va turlariga boiinadi.

Suv eroziyasining boshlanishi va kuchayishi relyefi tuzilishi
bilan bogiig boiib, odatda, yer yuzasining nishabligi 1-1,5° dan
oshganida yuz bera boshlaydi, sug'oriladigan yerlarda sug'orish
eroziyasi yuz beradi. Suv eroziyasi yemirilish jarayonida tuproq
zarrachalarining bo'laklarga bo'linish va qayta joylashish usuliga
ko'ra, yuvilish eroziyasi, jilg'a va jarlanish eroziyasiga bo'lina-
di. Yuvilish eroziyasi tuproqga singib ulgurmagan suvning ogimi
ta’sirida vujudga kelib, tuproq qatlamining nisbatan bir tekisda
yuvilib ketishi bilan tavsiflanadi. .Tilg'a eroziyasi jilg'a suvining
ogimi ta’sirida uncha chuqur bo'Imagan o'ydim-chuqurliklar hosil
bo'lishi bilan yuz beradi va buni odatdagi yerga ishlov berish bilan
bartarafetish mumkin. Jarlanish eroziyasi suv eroziyasining bir turi
bo'lib. suv ogimining tor o'zanda to'planib ogishi, tuprogning ver-
tikal yemirilishi va yuvilishi natijasida vujudga keladi. Suv ta’siri-
da yerning yuzasida o'pqgonlar paydo bo'ladi. Bir gancha vaqtdan
so'ng bu o'pgonlar yemirilib jarliklar hosil bo'ladi.

O'zbekistonning sug'orma dehgonchilik zonasida suv eroziya-
si namlik bilan yetarli ta’minlangan vyillik yog'in-sochin miqdori
350-400 mm dan yuqori va yarim ta’minlangan (yillik yog'in-
sochin miqdori 200-300 mm) lalmikor yerlarda hamda tipik va
to'q tusli sur tuproglarda, gisman tog' oldi va tog' etagi giyalikla-
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rida (masalan, Toshkent, Samargand. Qashgadaryo va Surxondaryo
viloyatlarida; umumiy maydoni 969,4 ming ga) targalgan.

Shamol eroziyasi (deflatsiya) 2 xil boiadi: tezligi uncha kat-
ta bo'Imagan shamolning tuproq mayda zarrachalarini uchirib
ketishidan kelib chiquvchi oddiy va katta tezlikdagi shamol tufayli
vujudga keluvchi to'zonli boion. Shamol eroziyasi sug'oriladigan
yerlarga katta ziyon yetkazadi. Markaziy Farg'ona, Buxoro voha-
si, Qarshi cho'li, Qoragalpog'istonning g'arbiy zonalarida umumiy
maydoni 1,8 min gektarga yetadi. Shamol eroziyasiga, relyefdan
gati nazar, asosan, bir yo'nalishda esadigan kuchli shamol, tuprog-
ning yengil mexanik tarkibi va sho'rlanganligi, sug'oriladigan yer
maydonlarning tabiiy sharoitga nomuvofiq yirikligi hamda o'rmon
daraxtzorlari mintagasining yo'qligi yoki goniqarsiz ahvolda ekan-
ligi sabab bo'ladi.

Tuprog eroziyasining, shuningdek, ishlab chigarish va odam
faoliyati bilan bog'lig bo'igan quyidagi turlari ham uchraydi: sa-
noat eroziyasi - foydali qazilmalarni gazish, aynigsa, ochiq usul-
da, uy-joy, ishlab chiqgarish binolari va yo'l qurish, gaz hamda neft
quvurlarini o'tkazish natijasida sodir bo'ladi; abraziya - daryo va
boshga suv havzalari girg'oglarining yemirilishi tufayli haydalma
yer, yaylov maydonlari gisqaradi va suv havzalarini loyga bosa-
di. Yaylovlarda ortigcha chorva bogqish yaylov eroziyasiga sabab
boiadi. Mexanik eroziya har bir zonaga xos tuprogning gayta
tiklanish imkoniyati darajasini hisobga olmay turib, o'ta og'ir trak-
torlardan keng foydalanish natijasida yuz beradi. Mexanik eroziya
ta’sirida tuproq strukturasi buziladi, uning suv-fizik xususiyatlari.
shuningdek, tuproq hosil bo'lishining asosiy omillai'idan bo'igan
biologik faollik yomonlashadi.

Tuprogning kimyoviy tarkibi - tuproqdagi mineral, organik,
organik-mineral va ba’zi kimyoviy elementlar. Tuprogning mine-
ral gqismi biriamchi kvars, dala shpatlari, amfibollar, piroksin, sluda
va h.k. hamda ikkilamchi (montmorillonit, kaolinit, gidrosluda va
h.k. minerallardan tashkil topgan. Tuprogning organik gismi gu-
musdan iborat. U gumin, fulvo kislotalar hamda gumin moddalar-
dan tarkib topgan bo'lib, elementlar tarkibi doimiy emas. Och tusli
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sur tuproglaming A gorizontidagi giimus i-jiiqdori 1-1.5% ni, azot
0,08-0,14% ni, tipik bo‘z tuproglarda esa 1,5- 3*5 va 0.1-0,2% ni,
taqgirda 0,3-0,8 va 0,03-0,06% ni, sur tus]- go™ng'ir tuprogdarda
1% gacha va 0,07% dan kamrogni tashkil gjajj

Tuprog eritmasida organik va mineral Moddalar hamda gazlar
bor. Erigan moddalar ion, molekular va koHoid shakllarda mavjud
boiadi. Eritmada mineral birikma anionlarj nso: HPO. H PO;
so', sg POM), kationlar (Ca,+, Mg™+, Na+, k+,'N+), gazlar (CO,,’
O, va h.k.), organik birikrnalar (organik kislotalar, gand, amino'-
kislotalar, spirtlar, femientlar, oshlovchi moddalar va boshqalar),
organik-mineral moddalar (gumus kislotgian® polifenollar, kichik
molekular organik Kislotalar va h.k.)ning boiishi xarakterli. Tup-
rogning gazsimon gismi 78,1% N. 19-2lo/,, 0,, 0.1-1.0% CO, dan
iborat; go'shimcha sifatida ammiak, gleyij botgoq tuproglarda
esa vodorod sulfid, metan va vodorod ucj"j-aydi.

Tuprogshunoslik-tuproq hagidagi fa; uning tarkibi, xossalari,
kelib chigishi, taraggiyoti, geografik targaijghj* unumli foydalanish
usullari va unumdorligini oshirish yoilgj-inj o'rganadi. Tuprog-
shunoslik tabiiy-tarixiy fanlarga mansub bo'lib. tuprogni tabiat
mahsuli, mehnat predmeti, ishlab chigarish vositasi sifatida tadqiq
etadi. Tuprogshunoslik iglimshunoslik, geomorfologiya, petro-
grafiya, o'simliklar fiziologiyasi kabi boshqga tabiiy fanlar bilan
uzviy bog'lig. Qishloq xo'jaligida tuprog unumdorligini oshirish,
sanoat o'g'itlarini qo'llash, yerning meliorativ holatini yaxshilash.
tuprog, eroziyasiga qarshi kurash va boshga masalalami hal gilish-
da, aynigsa, katta ahamiyatga ega.

Tuprogni o'rganish XVIII asr oxirlaridan boshlandi. XIX asr
o'rtalarida tuprogni geologik hosila deb garovchi agrogeologik
yo'nalish vujudga keldi. XIX asr oxirlarida V. V. Dokuchayev Ros-
siyada tirik va o'lik tabiat xususiyatlarjgg gga tabiiy-tarixiy jins -
tuproq to'g'risidagi tushunchani asoslgg™j* genetik tuprogshunos-
likni yaratdi. Tuprogshunoslikning agronomik yo'nalishi. tuproq
bilan o'simlik o'rtasidagi o'zaro bog'lig];]** tuprog unumdorligini
P. A. Kostichev, geografik yo'nalishi, tuproq kesmasining tuproq
hosil bo'lish jarayoni bilan bog'lig holda solishtirma tahlilini esa
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K. D. Glinka, N. M. Sibirtsev va boshgalar rivojlantirdi. Agrono-
mik, o‘rmon va meliorativ tuprogshunoslik - tuprogshunoslikning
amaliy sohalaridir. XX asr boshlarida tuprogshunoslikning yangi
- kimyoviy yo'nalishi vujudga keldi. Bu yo'nalishni tuproqg kolloid
kimyosi asoschisi K. K. Gedroys yaratdi.

20-yillarda V. I. Vernadskiy tuproq hosil boiishida tirik orga-
nizmlar ahamiyatini o'rganib, tuprogshunoslikda biogeokimyo
yo'nalishga asos soldi. 30-yillarga kelib, tuproq fizik kimyosi,
fizikasi, mineralogiyasi, mikrobiologiyasi kabi boshga bo'limlar
ham shakllandi. Tuprogshunoslikning shu davrdagi hamda keyin-
chalik rivojlanishida N. A. Dimo, N. A. Gerasimov, Y. N. Ivanova,
V. A. Kovda, B. B. Polinov, L. 1 Prasolov, N. N. Rozov, I. V. Tyu-
rin va boshganing ishlari yetakchi ahamiyatga ega bo'ldi.

Tuprogshunoslikning O'zbekistonda rivojlanishi  Turkiston
universiteti qoshida tuprogshunoslik va geobotanika institutining
tashkil etilishi bilan uzviy bog'lig. Bungacha O'rta Osiyo hudu-
di tuproglarini A. Middendorf, A. N. Krasnov, N. Teyx tadqiq et-
gan. P. S. Kossovich rahbarligida Yer tuzish va dehgonchilik bosh
boshgarmasining gishlog xo'jalik kimyosi laboratoriyasi tomoni-
dan Mirzacho'l va Andijon tajriba dalalari tuprog'ining kimyoviy
va granulometrik tai'kiblari tadqiq gilindi. Bu tadgiqotlar natijasida
sur tuproqlarda fosfor, kaliyning ko'pligi, gumus, ya’ni chirindi-
ning esa kam ekanligi va karbonatlarga to'yinganligi aniglandi.
S. S. Neustruyev ishlarida tipik sur tuproglar tavsiflangan va shu
tipdagi tuproglar terminologiyasiga asos solingan.

Tuprogshunoslikning geografik, kimyoviy va biogeokimyo
yo'nalishlari sintezi tuprogning 4 ta asosiy gismlardan iborat ekan-
ligini ko'rsatdi: gattig, suyuq, gazsimon va tirik. Tuprogning bu
tarkibiy gismlarida modda va energiya almashinuvi doimo o'zaro
ta’sir etib, uzluksiz kechadi. Tuproqda tirik organizmlaming bo'li-
shi uni biosferaning tirik mavjudotlari gatoriga kiritish imkonini
berdi. Shu asosda tuproq unumdorligi, tasnifi va tashxisi haqidagi
ta’limot takomillashtirildi.

O'zbekistonda tuprogshunoslik  rivojida M. B. Bahodirov,
B. V. Gorbunov, V. B. Gussak, N. V. Kimberg, M. A. Or-
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lov, M. A. Pankov, A. M. Rasulov, S.N. Rijov, X. Maxsudov,
M. U. Umarov, O. Komilov va boshgalarning hissasi katta. 0 ‘zbe-
kiston tuprogshunoslari sug‘orma dehgonchilik mintagalari uchun
agrokompleks tadbirlar sistemasi, ya’ni yemi chuqur haydash,
sug‘orish, mineral va mahalliy o‘g‘itlardan unumli foydalanish;
sho‘rlangan va botgoglangan yerlarning meliorativ holatini tub-
dan yaxshilash choralari va boshgalami ishlab chiqgdilar. Tuprog-
shunoslik va agrokimyo institutida tadqiqot natijalari umum-
lashtirildi, kam o‘rganilgan va hali o‘rganilmagan joylar tuproglari
erozion-geografik jihatdan tadqiq etildi. Yangi ma’lumotlar tuproq
tasnifini nazariy tomondan gayta ko‘rib chigish va uning yangi
variantini yaratish imkonini berdi.

Tuprogshunoslikning ilmiy, nazariy va amaliy masalalari
0 ‘zbekiston Respublikasi Yer resurslari davlat go‘mitasining
Tuprogshunoslik va agrokimyo instituti, gishlog xo'jalik oliy o‘quv
yurtlari va 0 ‘zMning tuprogshunoslik kafedralari va boshqga il-
miy muassasalarida o‘rganiladi. llmiy ishlar natijalari davriy ilmiy
jurnallar. shuningdek, ilmiy to‘plamlarda nashr gilinadi.

Ekologiya fanining asoslari. Hozirgi zamon ekologiyasi siyo-
siy, igtisodiy, huqug, psixoiogiya, pedagogika va ma’naviyat bilan
chambarchas alogada bo‘lib, insonning tashqi muhit bilan o‘zaro
alogasi va bu boradagi muammolarni muttasil o‘rganib boradi.
Jamiyatda rivojlanishning igtisodiy, ijtimoiy, ma’naviy yo‘na-
lishlari o‘sib borishi hamda fan va texnika yutuglarining ayrim
ko‘rsatkichlari natijasida inson va tashgi muhit o‘rtasidagi salbiy
ogibatlarni minimumga kehirish hagida ish olib borish hisoblana-
di. Ekologiya atamasi bugun asta-sekin har bir inson ongiga yetib
bormoqda, o'zi yashab turgan muhit hagida o'ylashga majbur gil-
moqda. Ekologik garashlar kishilik jamiyati va tabiat o‘rtasida bio-
markaziy prinsiplarni amalga oshirishga xizmat giladi. Ekologiya
tabiatdan ratsional foydalanish va atrof muhitni himoya qilishning
nazariy poydevori bo‘lib hisoblanadi.

Bugungi ekologiya fani inson ta’siri va atrof muhit o ‘rtasida-
gi murakkab muammolarni o‘rganadigan fanlar yig'indisidir. Bu
muammolarning dolzarbligi va murakkabligi natijasida ko‘pgina

351



tabiiy. texnik va gumanitar fanlar ekologiyalashtirildi, natijada
ekologiya tarmoqlarga boiinib bir gator yunalishlar barpo boidi:
geoekologiya, gishlog xo‘aligi ekologiyasi, muhandislik ekologi-
yasi, kosmik ekologiya, matematik ekologiya, uy-joy ekologiyasi
va boshqgalar.

Ekologiyaning o‘rganish uslublari.

Ekologiyadan oiganishning beshta uslubi mavjud:

1) kuzatib va yozib borish uslubi. Bunda oi-ganiladigan obyekt-
lar hagida maiumot avval to ‘planadi va keyin yozib boriladi;

2) tagqoslash wuslubi. Bunda oiganiladigan obyektlarning
o‘xshashligi va fargi tahlil qilib koiiladi;

3) tarixiy uslub rivojlanish davrlarini oiganishga moijallangan;

4) tajriba uslubida tabiatda boiadigan jarayonlar maium sha-
roitda tajriba asosida oiganadi;

5) modullashtirish uslubida tabiatdagi murakkab hosildorlik
oddiy usullar nisbatida oi'ganib boriladi.

Jamiyatda inson ongiga ekologiyani singdirish. Bugun in-
soniyat uchun ekologiyani, ekologik ong va tushunchani kunda-
lik hayot tarziga singdirishdan koi-a zarur masala yo‘q. Ekologik
ongni ekologik taiim va tarbiya, maiumotlar orgali insonlardagi
ekologik taiim orgali gayta ko‘rish, uning hayot tarzini va ma’navi-
yatini o‘zgartirish zarur. Hozirgacha insonlar ongida ekologik
gonunlarga bo‘ysunmaslik, tabiatga shunchaki nazar bilan garash
tasavvurlari singib ketgan. Insonlarning tabiatga boigan nopisand
munosabati natijasida global isish va ig lim o‘zgarishi, choilanish,
Orol dengizining qurib borishi kabi muammolar tuzatib boimay-
digan ekologik ingirozlarni keltirib chigardi. Ekologik tushuncha-
ning fagat insonlar tomonidan, fagat ularga xos shakllanishi antro-
pomarkaz tushuncha deb ataladi.

Antropomarkaz tushuncha xususiyatlari quyidagi holatlarda o‘z
tasdigini topadi:

- inson uchun tabiat eng gimmatbaho, oliy degan tushuncha
boiib shakllanishi va tabiat insonning shaxsiy mulki deb hisobla-
nishi;
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- dunyo tushunchasi iyerarxik tarzda piramida holida ko'rinishi
yoki eng yukorida inson turadi, undan quyida narsalar (inson to-
monidan insonlar uchun), yanada quyida tabiatning turli obyektlari;

- insonning barcha talablari qondirilishi;

- tabiat bilan o‘zaro bogiig, inson va insoniyat uchun to‘g‘ri
yechimlarni topish ustida ish olib borilmoqda;

- yer yuzadagi odamlar oitasida axlogiy qonun va qoidalar
fagat odamlar uchun, ular tabiat bilan bogianishda mutlago ahami-
yat kasb etmaydi;

-tabiatning keyingi rivojlanishijarayon sifatida tasavvur gilinib,
o‘zrivojlanishijarayonida insonga bo‘ysunishi lozim.

Aslida, rivojlanish hagida tasavvurlar o‘zgarib bormoqda, inson
va tabiat yaxlit butunlik, ularni bir-biridan ajratib boimaydi, shu-
ning uchun inson va tabiatni bir-biriga garshi go‘yish noto‘g‘ri va
bemaqgsad hisoblanadi. Bir narsani unutmaslik lozim, inson tabiat-
siz yashay olmaydi, tabiat esa insonsiz mavjud boia oladi. Inson
tabiat gonunlarini o‘zgartirish yoki yo‘gotish imkoniga ega emas,
tabiat gonunlari inson buyrugi yoki xohishisiz ham rivojlanavera-
di. Inson hech gachon tabiat ustidan hukmdor boia olmaydi. Inson
tabiatga xos boiib, uning ichida yashaydi. Inson tabiat gonunlariga
biror o‘zgartish kirita olmaydi, balki uning butun kuchi, faoliyati,
o0°‘sha gonunlardan to‘gi'i foydalanishdir.

Ekologik ta’lim - maqgsadli yo‘naltirilgan reja asosida tizimli
ekologik bilim, madaniyat, malaka va uquvni rivojlanish jarayoni-
da oiganib borish. Hozirgi kunda ekologik taiim tizimi uzluksiz,
to‘plangan, fanlararo birlashgan xarakterli mutaxassislikdan kelib
chigib shakllanadi. Aholiga ekologik taiim beruvchi markazlar
tashkil gilinmoqda, bu joyda oddiy aholi ekologiya sohasida 0°‘z
bilimlarini kengaytirib va chuqurlashtirib oladilar.

Ekologik tarbiya - shaxsning tabiatni muhofaza qilish borasi-
dagi bilimini kuchaytirish. Inson tabiatni himoya gilish va ekologik
o‘quvlarni dastlab maktabda, oliy o‘quv yurtlarida oladi. Insonlar-
ning yoshlari ulg‘aygani sari atrof muhit haqgidagi tasavvurlari ken-
gayadi, tabiatga boshgacha ko‘z bilan nazar soladi va sekin-asta
tabiatni sevib, uni himoya qgilishni 0‘z burchi deb biladi. Ekologik
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tarbiyaning hozirgi kunda asosiy vazifasi quyidagilardan iborat:

- barcha hayotiy jarayonlar o‘ta muhim, gimmatbaho va betak-
ror, inson barcha tirik tabiat uchun javobgar;

- tabiat abadiy va tugamas, shuning uchun ham u insondan kuch-
li. Inson tabiat bilan o°‘zaro alogada bo‘lib, doimo unga moslashishi
va, lozim boisa, unga yordam berishi kerak, tabiatga garshi boii-
shi insonning o‘ziga yomonlik keltiradi;

- biosfera gancha xilma-xil boisa, u shuncha bargaror boiadi;

- inson atrof muhitga oichab boimaydigan darajada zarar yet-
kazmoqda,;

- tabiat insoniyatning o‘ziga berayotgan zarariga garshi Kkatta
kuch bilan zarba berishi mumkin;

- antropologik zarar ekomarkazda olib borilayotgan tushuncha-
lar bilan almashishi kerak;

- insonlar o‘z dunyoqarashlari va xulg-atvorlarini o ‘zgartirishi
kerak. Ular ko‘p iste’mol gilish natijasida ham, yetishmovchilik
natijasida ham tabiatga zarar yetkazadilar, chunki u yoki bu holda
ham ekologik javobgarlik susayadi.

Tabiatni muhofaza qilish bo'yicha ta’lim va tarbiyani kuchayti-
rish, ilmiy ishlar olib borish e’tiborga loyigq. Keyingi paytlarda bi-
oiogiya fakultetlarida ekologik muvozanatni tiklash va uni saglash,
atmosferani sanoat va gishlog xo‘jalik chigindilaridan tozalash,
tuproq va suvni toza saqlash, oi'mon va yaylovlardan unumli foy-
dalanish va ularni qayta tiklashga oiganish bo‘yicha ilmiy ishlar
olib borilmogda. Sogiom hayot yaratish fagat mutaxassislarning
emas, barcha insonlarning burchi boiishi kerak. Ekologik ta’lim
va tarbiya bir tomonlama emas, balki umumiy ta’limda ham o°‘z
aksini topishi zarur. Shakllanayotgan inson ekologik bilimni avval
0'z uyida, keyin maktab, kollej va institutda olishi kerak.

Ekologik madaniyatning shakllanishi ekologik ong va tushun-
chaning shakllanishi boiib, atrof muhit bilan chambarchas bogiiq
boiishidir. Ekologik madaniyatning asosiy g°‘oyasi inson va tabiat
o'rtasidagi bogiiqlik material tomondan emas, balki ma’naviy ji-
hatdan boiishi kerak. Tabiatga zarar bermaslik va global o'ylash
har bir insonning burchi boiishi lozim. Yerda abadiy hayot borishi
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uchun insoniyat o0‘zi yashaydigan yerni doimo asrashi va ekologik
madaniyatni rivojlantirishi zarur.

Ekologik tarbiya - tabiatni muhofaza qilish borasida bilimni
kuchaytirish va tabiatni himoya qilishdir. Ekologik taiim dast-
lab maktabda, so‘ngra oliy va oi-ta-maxsus taiim muassasalarida
yoiga qgo‘yiladi, talabalarga mutaxassislik hamda yo‘nalishlariga
garab maiumotlar beriladi.

Hozirgi organizmlaming ontogenezi juda uzog evolutsiya jara-
yonida shakllangan va uning tarixiy rivojlanishifilogenez deyiladi.
Ekologiyaning yaxlitligi uchun hayvon, o‘simlik va mikroorga-
nizmlar hosil boiishi, evolutsiyasini gayta oiganish zarur. Buni
oiganadigan fanfilogeneiika deb ataladi va u morfologiya, embrio-
logiya, paleontologiya fanlari maiumotlariga asosan shakllangan.

Gen, hujayra, a'zo, organizm, populatsiya, biosenoz yerda ha-
yot paydo boiishining asosiy tashkilotchilaridir. Biopolimerlardan
biosferagacha boigan barcha tirik organizmlar aniq bir tizimga
bo‘ysunish asosida shakllangan. Bunda biotizim oddiy darajadan
murakkab darajagacha rivojlanib boradi.

Biologik tizimning tashkil boiish darajasi iyerarxik tabiiy tizim-
da boradi yoki kichik tizimchalar katta tizimni tashkil kiladi.

Tirik materiyaning strukturali tashkillashtirilishi molekular, hu-
jayraviy, to‘gima, a'zo, organizm, populatsiya va biosfera darajasi-
da boradi. Ekologiya biologik tashkillashuvning darajalarini oddiy
organizmdan ekotizimgacha va biosferani toUq oiganadi.

Molekular darajada modda almashinuvi va irsiy maiumotlarni
tashish jarayoni beradi.

Hujayra - mustaqil yashashga moslashgan tirik organianning
elementar strukturasidir.

To‘gima - o°‘zida bir xil hujayra va hujayralararo moddalarning
o'zaro muvofigligidir.

A*z0 (organ) ko'p hujayrali organizmning bir gismi boiib, alo-
hida vazifani bajaradi.

Organizm bu tirik jon, tashgi muhit bilan o‘zaro bogiiq bio-
logik tur boiib, yaxlit tizimdan iborat, bir-biriga o'xshash, ammo
alohidalik xususiyatiga ega, tur ichida ko'payish imkoniyati bor.

3S5



Populatsiya - vaqt va makonda maium bir turning alohida o'z-
o'zidan ko'payish muvofigligiga aytiladi. Populatsiyadagi umumiy
0°‘zgarishlar to'rt narsaga bog'liq bo'ladi: tug'ilish, nobud bo'lish,
kirib kelish va chigib ketish (migratsiya).

Biosenoz yoki ekotizm - maium bir anig hududda o'sib rivoj-
lanuvchi turli mikroorganizmlar, o'simliklar va hayvonlarning bir-
biriga muvofigligi.

Biosfera - yerning tirik materiyadan iborat qobig'i.

Tabiatda barcha tirik organizmlar jamoaga birlashib, u yoki
bu darajadagi doimiylik xos bo'igan turkum hosil giladi. Turkum
tarkibi maium abiotik omillarning go'shilishi, shuningdek, uning
tarkibiga kiruvchi, ehtiyojlari bo'yicha o'xshash bo'igan turli orga-
nizmlarning o'zaro bog'ligligi, ozig, himoya, turkumlarining bar-
cha turlarining ko'payishi bilan ta’minlanadi. Tirik organizmlam-
ing o'zaro ta’sirlashishi natijasida ekologik tizim vujudga keladi.
U tirik organizmlar va ulaming yashash muhitidan tashkil topgan
yagona tabiiy majmuadan iborat. Ekotizimning barcha tarkibiy gis-
mi (komponenti) o'zaro ta’sirlashadi va bir-birlariga ta’sir ko'rsatadi.

Yerdagi barcha tirik organizmlar ochiq tizim bo'lib, chetdan
yoki tashqgaridan keladigan moddalar va energiyaga bog'liq bo'la-
di. Kimyoviy moddalar tana tuzilishi uchun zarur bo'lsa, energiya
hayotiy jarayonlarning borishi uchun kerak. Metabolizm davrida
murakkab moddalar parchalanish reaksiyasi natijasida oddiy mod-
daga aylanadi, bunda energiyaning ajralib chigishiga katabolizm
va oddiy moddalardan sintez natijasida murakkab moddalar hosil
bo'lishi anabolizm deyiladi.

Ekotizim biota va biosenozdan iborat bo'lib, uning organik
gismi biosenoziardan tirik organizmlaming turlari, anorganik gis-
mi biota turlarining yashash joyini tashkil giladi. O'z navbatida.
ko'pchilik ekotizimlar birlashib, biosferani hosil giladi. Ekotizim
atamasi fanga ingliz ekolog olimi A. Tepsli (1935) tomonidan Kiri-
tildi. V. N. Sukachev hiogeosenoz atamasini fanga kiritdi.

Aslida, ekotizim komponentlari va ulardagi mavjud jarayonlar
guyidagilardan iborat: biologik birlik, energiya kelishi va moddalar
almashinishi.
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Ekotizimlar trofik (oziglanish) tuzilishi bo'yicha quyidagi
pog'onalarga bo'linadi: oziglanadigan energiya manbayiga garab
organizmlar fototroflarga bo'linadi, fotosintezda quyosh energi-
yasidan foydalanadi. Xemotroflar kimyoviy moddalar oksidlanishi-
dan hosil bo'igan energiyadan oziglanadi.

Takrorlash uchun savollar

1. Ekologiyaning o'rganish uslublari hagida ma’lumot bering?

2. Ekologik madaniyatning shakllanishi, ekologik ong va tushuncha
degand nimani tushunasiz?

3. Ekologik harakat, ta’sirlanish, o'sish, rivojlanish, ritmlilik, ko'pa-
yish va irsiylik tushunchaiari hagida nimalarni bilasiz?

4. Biologik tizimning tashkillanish darajasi nimalardan iborat?

5. Biosenoz yoki ekotizm hagida ma’lumot bering?

TABIAT VA BIOSFERA. TABIATNING ODAMGA TA'SIRI

Fagat tabiiy narsalargina go ‘zaldir.
VOLTER

Reja:

1. Tabiat-biosfera-odam tizimi hagida.

2. Tabiatning odamga ta’siri.

3. Tabiat va atrof muhit muhofazasini o‘rganish.
4. Hozirgi zamon fanlari rivoji.

Mavzuning magsadi: tabiat biosferasining tuzilishi hagida ma’lumot
berish.

Mavzuning vazifalari:

-tabiatning biosferas) hagida tushuncha;

- tabiatning atrof muhofazasiga ta’siri hagida ma’lumot berish;

-tabiatning fanlar bilan o'zaro bog'ligligini asoslash;

-hozirgi zamon fanlarining rivojlanish holatlarini o'rganish.
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Tayanch ihora va atamalar: evolutsiya, o ta tabiiy, kreatsionizm.
o'lik modda, o'z-o'zidan tug'ilish, statsionar, holat nazariyasi, pansper-
miya, kimyoviy, biokimyo evolutsiyasi, biokimyo, biosfera, yer biosfe-
rasi, sayyora, optimal, vogealar kuchi, kimyoviy element evolutsiyasi,
vodorod, metan, ammiak, atmosfera, kislorod, iiglekislorodli gaz, azot,
tirUtiruvchi atmosfera, ogsillar, nuklein kislotalar, biotik, biolik va ijti-
moiy, virusologiya, ekologiya, paleontologiya, embriologiya, organizm,
a zolar sistemasi. fiziologiya, embrionning rivojlanishi va h.k.

Yeming va Yerda hayotning paydo boiishi hagida turli fikriar
bor va ular unchalik haqgigatga yagin emas. Hayotning paydo boii-
shi nazariyasida quyidagilar esga olinadi: hayot maium vaqtda
oia tabiiy mavjudot tomonidan yaratilgan (kreatsionizm); hayot
bir necha marta oiik moddadan paydo boigan (0o‘z-o‘zidan tugi-
lish); hayot har doim mavjud (statsionar holat nazariyasi); bizning
sayyoramizga hayot tashgaridan keltirilgan (panspermiya); hayot
kimyoviy va fizikaviy gonunlarga bo‘ysunadigan jarayonlar nati-
jasida paydo boigan (biokimyo evolutsiyasi).

Biokimyo rivojlanishi nazariyasiga muvofiq Yer biosferasi ma-
teriyaning uzoq rivojlanishi jarayonida paydo boigan va shakl-
langan. Yerda hayotning boshlanishi sayyoraning optimal ogirligi
bilan bogiiq.

Shuningdek, yugori harorat va zaharli havo tufayli hayotdan
mahrum boigan gandaydir fazoviy vogealar kuchi bilan Yer paydo
boigan deb taxmin giladilar. Avvalo, sovigan yerda eng oddiy tirik
mavjudot paydo boiishi va u kimyoviy elementldar evolutsiyasi
bilan tugashi mumkin. Vodorod, metan, ammiak va suv bugidan
iborat boigan halokatli atmosfera natijasida jarayon boshlandi.

Yerning birinchi paydo boiishi uchun xarakterli boigan kislo-
rod va uglekislorodli gaz va azotdan tiriltiruvchi atmosfera paydo
boidi hamda u ogsillar, nuklein kislotalar va yog*‘ kabi murakJcab
birikmalar yaratilishiga yordam berdi. Umuman, evolutsiya jara-
yonini uch bosgichga boiish mumkin: biotikkacha, biotik va ijti-
moiy.

Materiyaning biotikkacha boigan evolutsiyasi quyidagi bos-
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gichlardan iborat: yulduzlar olamidagi vodoroddan og‘ir ele-
mentlarning hosil boiishi; turli Kimyoviy elementlarning yulduzlar
orasidagi muhit bilan boyitilishi va yulduzlarning portlashi; turli
energiya manbalari ta’siri ostida oddiy organik birikmalar hosil
boiish; turli oddiy organik birikmalardan tashkil topgan sayyora-
larning shakllanishi; markaziy yorugiik nurlanishi bilan paydo
boigan sayyora yuzasidagi moddalar abiotik aylanishining hosil
boiishi; kimyoviy reaksiyalar natijasidagi organik birikmalardagi
nur energiyasi akkumulatsiyasi.

Quyidagilar biotik evolutsiya bosgichlari hisoblanadi: ko‘paya-
digan tirik mavjudotlar paydo boiishi bilan biotik aylanish kompo-
nentlarining murakkablashishi; hayotiy faoliyatning ifodasi sifatida
atomlarning biogen migratsiyasi; ko‘p hujayrali organizmlar paydo
boiishi; morfofiziologik jarayon.

Ijtimoiy evolutsiyada inson jamiyati shakllanishi va rivojlanishi
boiib oidi. Odamlarning mehnat faoliyati biosfera evolutsiyasi
omili boidi. Abiotik, biotik va ijtimoiy birlikdagi biosfera yangi
holat - noosforaga oidi. Yerda shakllangan kimyoviy sintez ultra-
binafsha va issiglik nurlanishi, quyosh, chagmoq, vulgon issigligi
va radioaktivlik kabi tabiiy energiya manbalariga bogiiq. Biologlar
uchun hayot mohiyati umumiy tarzda ma’lum boisa ham, jumboq
boiib golmogda. Birinchi tirik organizmlar okeanda paydo boigan
deb hisoblaydilar. 1923-yilda A. I. Oparin Yerning dastlabki atmos-
ferasi hozirgiday boimagan degan fikrni aytgan. U organik modda-
lar okeanda juda oddiy birikmalardan yaralgan deb taxmin gilgan.

A. Oparin fikriga koia, bu reaksiyalarning sintezi uchun ener-
giya, ehtimol, kechi'oq paydo boigan ozon gatlamining yo'qgli-
gi uchun intensiv quyosh radiatsiyasi Yerga erkin tushgan aynan
okeanda asta-sekin organik birikmalar to'plangan va hayot pay-
do boiishi uchun «dastlabki bulyon» hosil boigan. A. Oparin
notiriklarning tirikka aylanishida ogsillar muhim rol o‘ynagan deb
taxmin gilgan. Ogsil molekulalari molekula va suv bilan gidrofil
komplekslar yaratishga qodir. Shunday komplekslarning bir-biri
bilan go'shilishi - konservatsiya deb ataladigan jarayon suvdan
kolloidlami ajratishga olib keladi.
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A.l. Oparin konservanl tomchilar massasida mustahkam sharoit
uchun tanlovga borish lozim deb taxmin gilgan. Tanlash adsorbiya-
si gobiliyatidan asta-sekin turg'un moddalar almashuvi gayta hosil
boMdi. Tarmogqga tushishdagi tomchilarni tanlash jarayonida o°‘z
tuzilishi xususiyatlari saglanadi, ya’ni o‘zi ishlab chigarish xusu-
siyatiga ega bo‘ladi.

A. 1 Oparin gipotezasi o‘likdan tirikka sakrashlar ganday
o'tganini tushuntirmaydi. Birog A. |. Oparin gipotezasiga asosan
hayot birdaniga paydo bo‘lgan emas, evolutsiya jarayonida shakl-
langan degan xulosa kelib chigadi.

Ketma-ket, tartibli va umumiy asta-sekin rivojlanish evolutsi-
yadir. Tirik organizmlar evolutsiyasi sodda organizmlaming vaqt
o'tishi bilan murakkab organizmlarga garab rivojlanishi evolutsi-
yani belgilaydi. Birinchi marta evolutsiya gipotezasi farang olimi
Lamark tomonidan aytilgan. U notirik tabiatdan doimo sodda orga-
nizmlar paydo bo'ladi, ular atrof muhit ta’sirida yana ham murak-
kabga aylanishga qodir deb hisoblaydi. Hayvonlardagi a’zolarning
faol mashqgi ularni mukammallashtirishga olib keladi. Lamarkka
ko'ra, individual rivojlanishda xususiyatlarni egallash avlodiylikka
olib keladi.

Lamark evolutsion gipotezasi asosida ikkita izoh bor; organizm-
lar gismlari mashqi va egallangan xususiyatlarga vorisiylik, ya’ni,
Lamarkka ko'ra, jirafaning bo'yni va oyoqlarining uzunligi uning
ajdodlari uzog muddatli mashqi natijasidir.

Keyingi tadgiqotlar egallangan xususiyatlar irgiy emas va av-
loddan avlodga o'tmaydi degan garashni paydo gildi. Maslan, jis-
moniy mashq bilan shug'ullanish uning avlodini emas, balki mus-
kullar hajmining oshishiga olib keladi. Shunga garamay, Lamark
nazariyasi jinsiy ko'payishdagi irgiy hususiyatlarga vorislik gi-
lishni tan olish uchun tarixiy izoh bo'ldi. Charlz Darvin va Alfred
IJolles tabiiy tanlash yo'li evolutsiyasi g'oyasini aytdilar. Darvin
nazariyasining asosiy qoidalari tirik organizmlaming o'zgarishi,
tabiiy tanlash va yashash uchun kurashdan iborat.

Darvin nazariyasiga muvofig, barcha narsa oddiy xususiyatlar
0°’zgarishidan boshlanadi, individual (yakka) o'zgarish esa evo-
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lutsion jarayon asosidir. Darvin; «Organizmlar talablari va ularni
gondiruvchi vositalarning cheklanganligi orasidagi garama-gar-
shiliklar yashash uchun kurashni mugarrar giladi», - deydi. Yangi
turlar hosil boMishi uchun ichki turlar ragobati muhim ahamiyatga
ega. Tabiiy tanlash atrof muhitning turli sharoitlariga moslashish
bilan differensial ko ‘payishni bildiradi. Bir holatlarda eng kuchlilar,
boshga holatlarda eng maydalari. Uchinchi holatda moslashuvchan-
lar, to‘rtinchi holatda esa yugori tuzilganlar yashaydi. Ch. Darvin
nazariyasining asosiy qoidalari 1859-yilda «Hayot uchun kurashda
magbul zotlarni saqglash va tabiiy tanlash yo'li bilan turlaming pay-
do bo'lishi» deb nomlangan kitobida nashr gilindi.

1871-yilda Darvin «Odamning paydo bo'lishi vajinsni tanlash»
ishini e’lon qildi. Darvinning bu ishida hayvonot olamidan inson-
ning kelib chigish masalarini hal gilishdagi evolutsiya nazariyasi
aniqglashtirilgan edi. Uning evolutsiya nazariyasi olimlar zamonaviy
ilmiy ma’lumotlarida ishlab chigildi va kengaytirildi. Aynan o'zida
ko'paytirish xususiyatlari yig'indisini namoyon giluvchi tur evo-
lutsion birlik hisoblanadi. Umumiy avlodlari mavjudligi taxmin qi-
linuvchi tur bir turga birlashadi. Yagin turlar yirik oilalarga, oilalar
esa otryadlarga (hayvonlar uchun) va xillarga (o'simliklar uchun
birlashadi). Qarindosh oilalar yoki xillar bir sinf a’zosi, sinflar esa
eng virik birlik - tipdan tashkil topadi. Olimlar Yer gobig'ini uch
asosiy geologik davrga bo'ladilar; paleozoy («gadimgi hayot»),
mezozoy («o'rta hayot»), kaynozoy («yangi hayot»).

Birinchi tirik mavjudotlar - taxminan 3,5 mlrd yil avval paydo
bo'igan bakteriyalar va bir hujayrali suv o'simliklari. So'ng am-
fibiya va baliglar guruhi (paleozoy o'rtasi), sudraluvchi jonivorlar
(mezozoyning yetakchi guruhi), sut emizuvchilar (kaynozoyda)
paydo bo'igan.

iMillionyilcha avval evolutsion yo'l bilan Homo erectus - odam-
simonlar turidan sutemizuvchilar paydo boigan deb belgilangan.

Shunday qilib, birinchi odam paydo bo'lishi uchun 4 mird
yildan ko'proq vaqt kerak bo'ldi. Yashashning asosiy birligi hu-
jayralardan, eng oddiy tirik organizmlar bir hujayradan, murakkabi
esa ming va millionlab hujayralardan tuzilgan.
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Ammo ularning barchasi uchun ko‘payish, harakat gilish, tashqi
omillarni his gilish, o‘sish va 0°‘z ehtiyojlari uchun energiya olish
xususiyatlari xosdir.

Yashashni maromida ushlab turish uchun energiya ishlab chiqa-
rish va iste’mol gilish bilan organizm qobiliyati orasida muvozanat
boiishi kerak. Har ganday holatda ham tirik organizmda sintez
uchun fermentlarning muvozanatlashgan tizimi va molekulalami
parchalash tizimi mavjud. Bu ikki tizimning yigindisi organizmda
moddalar almashuvini ta’minlaydi.

Tirik organizmlar ganchalik ko‘p va turli-tumanligiga qara-
may, ularning barchasi bir xil molekular tuzilishli bloklar; ogsillar,
uglevodlar, yogiar va yogiarning nuklein kislotalaridan iborat.
Nuklein kislotalar ota-onadan avlodga oiadigan irsiy axborotlar-
ning tashuvchisi hisoblanadi. Ogsillar tuzilish funksiyasini amalga
oshiradi, bundan tashqgari, organizmning tirikligini ta’minlaydigan
ko'pgina kimyoviy reaksiyalarda katalizator rolini bajaradi. Ug-
levodlar va yogiar - barcha tirik mavjudot uchun tuzilish bloklari
va energiya manbayi. Kimyoviy evolutsiyadagi asosiy vogea nuk-
lein kislotalarni hosil gilish boidi, chunki ulapning molekulalari
0°‘z-0‘zini ishlab chigarishga godir edi.

Irsiy belgilar (aynigsa, nukleinlai- roli)ni uzatish mexanizmi
ma’lum darajada deyarli yagin vaqt ichida anig boidi. Ko'pgina
hujayralar ichida asosiy shakllantiruvchi yadrosi mavjud. Unda
irsiy ma’lumot joylashgan bo'lib, xromosomalarda dezoksiribo-
nuklenli kislota (DNK) ko'rinishida bo'ladi. Hujayradagi ogsil-
lar hujayra va gormonlarda bo'ladigan reaksiyalarda katalizator
vazifasini bajarib, hujayradan chigarilganida ko'rinishi o'zgargan
bo'ladi. Ogsillarning o'zgarishi va ularning tranportirovkasi mem-
branali struktura - gollji kompleksi yordamida amalga oshiriladi.
DNK molekulalarining ikki xil xususiyati bor, bu xususiyatlar aso-
sida hayotiy jarayonlarda bosh rolni ijro etadi, ya'ni ma’lumotni
saglash xususiyati va o'zining anig nusxasini shakllantira olishi.
DNK tuzilishida hujayra ogsillarini sintez gilishning maxsus kodi
yozilgan. Irsiyatdagi kodlangan ogsillarning biosintez ma’lumoti
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DNKning yetarli uzun narvoniga egadir. Bunda ogsilni sintez gilish
dasturini RNK (DNKga o'xshash kimyoviy mahsulot) bajaradi.

Genetika yangi rivojlanayotgan fan boiib, ammo avloddan av-
lodga 0 ‘tuvchi xususiyatlarning imkoniyati ancha ilgari baholan-
gan. Genetikaning asoschisi no'xatning ba’zi bir xususiyatlarini
o'rganish orgali maydonga olib chiggan avstriyalik ruhoniy va tad-
gigotchi G. Mendel hisoblanadi. Irsiy belgilar alohida genlar orqali
aniglanmay, balki ularning kombinatsiyalari orgali o'tadi. Nider-
landiyalik botanik De Friz: «O'simliklaming rivojlanishi davrida
gandaydir vaqt oralig'ida boshqalariga nisbatan keskin farglanuv-
chi turlari bo'ladi», - deb aytadi. De Friz uni mutatsiya deb nom-
lab, uziluvchan va o'zgaruvchan evolutsiya davrida mutatsiyaning
yangi konsepsiyasini yaratdi. Jumladan, rentgan nurlanishi yoki
ba’zi kimyoviy mahsulotlar xromosomalaming o'zgarishiga olib
keladi va mutatsiyani beradi.

Hozirgi davrda genetik olimlar an’anaviy darvinizm bilan mu-
tatsiya nazariyasi o'rtasida keskin chegara bo'Imasdan, balki ular
bir-birini to'ldirishi mumkin degan xulosaga kelmogdalar. Tanlash
prinsipi mavjud bo'lganligini e’tiborga olib, yangi g'oyani neodar-
vinizm deb nomlamoqdalar.

Shunday qilib, molekular darajadagi genetika zamonaviy dar-
vinizm uchun mustahkam poydevor bunyod gildi. XX asrning
70-yillarida DNKdan genni ajratish hamda kerakli genni ko'payti-
rish texnikasini yaratish natijasida gen muhandisligi vujudga keldi.

Tirik organizmga boshqa turdagi genetik ma’lumotni joylash-
tirish va bu ma’lumotlarni ushbu organizmda qo'llash usullarini
tatbig gihsh biote.xnologiyaning istigbolli yo'nalishidir. Genetika
muhandisligi metodlari bilan insulin va interferon olishga erishil-
di. Bugungi kunda nafagat alohida gen, balki butun hujayra bio-
texnologiyaning obyekti bo'Imoqgda. Hujayra muhandisligi sanoat
yo'li bilan ma’lum xususiyatli hujayralami yaratish imkonini ber-
moqgda. Ammo, shu bilan birga, sun’iy yaratilgan organizm yerdagi
tirik mavjudot uchun aytib boimaydigan oqibatlami keltirib chiga-
rish xavfi ham bor.
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Irsiyat va hujayra muhandisligi insoniyatga fanda boiib oiadi-
gan barcha narsalar uchun jamoat nazorati zarurati sifatida eiibor
garatdi.

Tirik materiyaning olingan ilmiy evolutsion ma’lumotlar
mohiyati Yerda 3 mird yillardan buyon davom etayotganini asoslab
berdi. Paleontolog olimlar olgan maiumotlar yerda yashaydigan
tirik organizmlar yashash jarayonida o'zgarib turishini ko'rsatdi.
Masalan, odamning paydo bo'lish evolutsiyasidan hozirgacha uzoq
davr o'tgan, hozirgi odam o'zining dastlabki o'tmishdoshlaridan
farg giladi. Arxeologlar asoslashiga ko'ra, odamga o'tish davridagi
o'tmishdoshlar va maymunga o'xshash o'tmishdoshlarning hamda
o'lib bitgan xayvonlarning DNK tahlili jami yerda yashagan tirik
organizmlaming genetik jihatdan bir-biriga o'xshashligi, ularning
umumiy bir avloddan kelib chigganligini ko'rsatadi.

Yerdagi tirik materiya erkin, o'zini o0'zi boshqgaradigan tizim
bo'lib, ogsil va nuklein kislotalar yoki biopolimerlardan tashkil
topgan. Notirikjismlardan fargli belgi va xossalarining muvofigligi
bilan ajralib turadi va ularning asosiy belgilari:

1) hujayrali taslikillashuvi;

2) modda almashinuvida ogsil va nuklein kislotalarning aso-
siy yetakchi o'rni bilan, 0'z-o'zidan yengillashib, yangi muhitda
bargarorlikni saglab turadi.

Tirik organizmlarda, odatga ko'ra, harakat, ta’sirlanish, o'sish,
rivojlanish. ritmlilik, ko'payish va irsiylik belgilari namoyon bo'la-
di, shuningdek, ular tashgi muhitga moslashadi. Bundan tashqari,
ular o'z kimyoviy tarkiblarini saglab, modda almashinuv jarayoni-
ni tezlashtiradi. Tirik materiyalar kimyoviy elementlar: uglerod,
kislorod, azot va vodoroddan iborat bo'ladi. Shuni aytish kerak-
ki, notirik tabiatda ham ushbu elementlar mavjud, ammo ularning
migdori boshga nisbatda bo'ladi.

Tashqi muhit bilan o'zaro bog'liglik, bir tomondan. barcha ti-
rik materiya yaxlit bir tizim sifatida ko'rinishi umumiy gonunlarga
bo'ysunadi, ikkinchi tomondan, hamma biologik tizim o'ziga xos
alohida bo'lib, elementlar bilan o'zaro bog'langan bo'ladi.

Modda almashinuvi yoki metabolizm jarayonida tirik organizm-
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larda ko'pgina kimyoviy reaksiyalar borishi natijasida organizmga
zarur moddalar ishlab chigiladi va ular energiya bilan ta'minlana-
di. Boradigan asosiy reaksiyalardan biri fotosintez bo'lib quyosh
yorugiigi evaziga anorganik moddalardan organik moddalar hosil
bo'ladi. Fotosintez bilan bir gatorda organik birikmalarning sintezi
jarayoni anorganik moddalar orgali boradi. Oltingugurt, vodorod,
serovodorod, temir, ammiak, nitrat va boshga anorganik mod-
dalarning oksidlanishi kimyoviy energiya orgali boradi. Bu jara-
yonga xemosintez deb ataladi.

Har bir tirik organizmning paydo bo'lganidan o'lishiga ga-
dar vaqt davomida har xil tezlikda metabolik jarayonlar kechadi
va bu jarayon ontogenez deyiladi. Ontogenez o'zida morfologik,
fiziologik va bio xilma-xillik yangilanishni maium davomiylikda
tirik organizmning butun hayoti mobaynida muvofiglashtirib bo-
radi.

Takrorlash uchun savollar

1. Tabiatning biosferasi hagida nimalarni bilasiz?

2. Birinchi tirik mavjudotlar taxminan gachon paydo bo'igan?

3. Materiyaning biotikkacha bo'lga evolutsiyasi gqanday bosqichlar-
dan iborat?

4. Metabolik jarayonlar nimalar va unga nima deb ataladi?
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