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KHPHIII

Wuripma 6upuiyn acpra KeAu WHCOHMAT TabUATHHHT KYIUTad
MYXHM YHHBepcan KOHYHHATTApHHH Kauid >Tdmira spuuraum. By
KalpUETIAD WHCOHMSTHHHT TaOUui COpIMKHM fAHada YyKYppoK,
AHafa MYKaAMMAalpoK, sfHaaa Mydaccanpox OHAKO OAMILHra
UMKOHHST ApaTau. By KOHyHUSTIApHM YIRamTUPHIU, VAaplaH
dolinanaHu® WHCOH Ba TAOGWAT, XaMuAT Ba TabHar YpracHIaru
MYTaHOCUOAMKHHY, TapMOHHMK MYBO33aHAaTHH  cakKjJaui,
DHBOXNAHTHPHUI, WHCOH Ba WHCOHWATHMHT AUIAINK YIVH 3apyp
Byiaran UMKORUSTA2pHYU, alHu Taiitna TaGnui MyxuTra, Qaopa
Ba daydHara (YycuMmavkirap Ba XalBOHOT oJlaMura) sapap
KeATHPMACIHaH SHANA KeHraHTHpun OyTYHFH KYHHHHT 3HT Aon3apd
sasrdanapngan 6upura aibtasragmp. HIyviuur yuyd xaM Xo3dpru
3aMOH TaGHATIHYHOCTHIH KOHUENLMANApK PaHHHH OJTHI MabIyMOT
onaérrad énmmapHMu3ra YpraTvil YIApHMHT AyHEKapamHHU
UYKYPARIUITHPHIITa, TAOUKH-UNMHEA OMIHMAAPHHH TH3HMFa
COAMNIra, Xa€TAa yupaiguraH alipdM Xoauca Ba XapacéHnapra
3bTHOOPMUPOK MyHocabartna OVauiunra épiam Hepamd. bymmaii
OwaHMIap UHCORTApHMUHT GyryHra xaérunM $apOBOHAAITHPHIN,
xaphcUUIriHyM Myxodasaranl Ba KejaxarMHu TabMHUMHIIAL, acpail
YYYH Xyha 3apyprnup.

MabaymMoTnap MaXMyH Tap3WIATH JYFAT IAKAWAR TY3WATAH YOy
KYAmaHMaHH YpraHuiiga YHAHr TaGuHil ¢aHIapHUHD TYpIAH
COXANAPUTA axpaTWwiranaurura eTudop Oepuur. Kyrananmanaru
H3OXJIAPDHH TaDHATUIVHOCHUK TaApHXH, METOHOHOIHs, (PH3HKa Ba
KOCMOJIOTUA, XMMUA Ba reolorus, OHoOmoTHS Ba (PUIKHOROCUS
KMcMAapura axpatut xypearink.

XO3UpryY 3aMoH TaGHATHIYVHOCAMIHN XOHUCHUHANApH ¥KYB
NpeAMETH XKAXOHAATH KVIIHHa oDpYIy YHHBEPCHTCTIADHHMT YKYB
JACTYpAapATAa Maxcyc hapc cH(aThiia KHpHTHITAH.

Kurobuu é3vimna VaGekncTonIa Ba 4eT MamIaKaTiapaa hA0H
KUAMHTAH XO3HPTH 3aMOH TaOHATLUYHOCAMTHTA OHIE XHAMA-XHI
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agabuérnapiaH, NYFaT Ba MAbLAVMOTHOMANApIAH, XyCYCaH,
V36eKHCTOH MMIUIMI DHUMKIONeXUACHAa GocHaut YHKKAHW
MaKojdanapiaan Keur ¢oligasaHauk. AHpHM KOHYHHAT B8
TylIyH4anap ycTvna kedr, 6aradounpox tyxranub yraouk. by Kurob
YHH VKYBUMJIApMHHT oOJiaM XaKHJAard TacaBRYpJAapHHH
KeHTaHTHPUIIIA MYXHM BOCHTA 6YIM0 XHM3MaT KHuagd, aeb
YiinasimMma.



XO3HPTH 3AMOH TABHATHIVHOCJIHUK
KOHUENHHUSAIAPH ®AHUHHHE
ACOCHH TYTIIYHYAJIAPH

X034pra 3aMOH TAOHATHIYHOCAMK KOHIeNuHsiapn (haHAHAAT
upeAMeTH. X O3UPrU 3aMoH TaCNaTINYHOCTTUK KOHIeMIRATapH daHKl
GyTyr OSOpAHKHUHT VHHBepcanl Taluui pHBOXIaHUIN
XyCYCUITAaPH, ¥3ap0o aloKaZOpAMKAapM, TapKHOWH Ty3wiMink Ba
MOXHSITH XaKHAars yMyMmMHil OHMuMnapuum Vpragaad, ¥ TaOHHH
anrapra oUb MyXMM FOSTIap, KOHYHUATIap Ba OPUHIHIUIADHHHT
MOXUATHHH VpraHyBuUH, CHCTeMara coiayedi (panmup.

Taounénuynocauk XM TabHATIIYHOCIHK — Tabuar Xakujard
daxnap MaxMyacuamp. :

TabuaTmyHoCARKHUEr BazHGacH  TaGUATHUHT OGHLEKTHUB
KOHVHIapUHK OHMUO onvul Ba yrapaaH UHCOH MaHdbaaTnapu
ynioa amanvit doipanaHuira UMKOH ApaTHLI.

Xo3upra 3aMoH TaO0RATUHIYHOCAHK KoHDenuAsnape (anMAHHT
00BeKTH  TalbuUM PUBOXKNAHYBYHM, ¥3rapyBYaH Ba Mypaxkad
Ty3WiraH o0bekTB Monnuii Oopauk. LHy HyKTau HasapaaH Oy daH
MOOOHH OJiaM Ba YHAA HHCOHHHET YpHH, HHCOH AILAaROHraH Tabunit
MYXMT, YHHHT TYZWIHUIM Ba TapKubW, $HIHK, XWMHK, GHOJOTHK
Ba ¢uslosoruk o0bekTaap, XoAdcanap Ba XapaéHiap xakuia
MabNyMOT Oepaay, yNapra Xoc KOHYHMSITIApHM TaXJIMN KHIAIH.
by daH AXIUT KOMHOT, YHHHI Keju0G UMKHINK, pPHBOXJIAHHIIH
KORYHHATNAPY, TAPKHOWHR TYIHIHIIM, VHAQ XYEMPOHMHK KHIYBYH
dbyHAaMeHTal Kywiap, Oy KYUMapHMHT TaGHatH, XyCYCHATIAapH
XAKWAArY acocHit GunuMaapuy Yprataim.

Xo3upru 3amMoH TaOHATIIYROCIRK KoHuenmmsiapy (anHungr
axaMuaTi. KOKopy Matakamy Kalpnap Tafi€pnaiiila YIapHUHI OfaM
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TYFPUCKHIArH TacaBBYPIAPUHH PHBOXAAHTHPABRH Ba CHCTEMETA
coMaad, AYHEKapailMHHM KeHTalTuUpaA#d, SOpPAHKAArM Hapca BA
XoaMcanap ¥pracuMZard TYPAM XM AJOKAROPAMKIAPHUHT
MOXHATUHU, (PYRIAMEHTaJ KOHYHHATHapHHK OSuiavwiura, 6y
KOHYHUATAApIAH Y3MHUHT aMaTHil daoiudaTHAa TETHULTH MUKECHA
QolizanaHyIInra UMKOHUAT Apatagyu. by ¢an kxaxoHHuHT Oapua
PHUBOXJIAHTAH MaMmiakatiapuia dyHiaMeHTal Hapc cmbarmla

Maxcyc YKMTHAMOKEA.

Onamuunr erTH XKymOorn TYFpUcHia HeMuc OHoIOTM DpHCT
Fexkenp (Haeckel) (1834 1919) Ba Hemuc ¢$u3ronord Ba
¢aitmacydu IMuns Tenpux Hiolya-Peitvod (Du Bois-Reymond)
(1818 1896) KylumarunaphHu afTHWraH: 6y XyMOOKNTAPHUHD
dxxuTacy ¢Ppuszmkara (1-,2-) HKkuTacu Smonorudara (3-, 4-} Ba
ydTacH ncuxoporusara {5-, 6-, 7-) maHcy6. By xymGoknap
Kylugaruaapaup:

1-xyMO0K: MaTepHs Ba KYYHUHT MOXMSATH OXHPHTAYa OYW/IMATAH;

2-xyMGOK: XapakaTHHHI KeJHG YUKXHWH cababll aHMKNaHMaraH;

3-xyMO0K: XAETHHHT Kenud YMKMILKM ucloTnaHMaran;
4-xyMGoX; TalHaToarn MaKcaara MyYBOPHKIMKHUHI WIHH3H
HOMABAYM;

5-XyMO0K: ce3rH Ba OMIHHHT naiino OVmuim cababu Mabaym
sMac;

6-xyMB0K; FTapakkyp Ba HYTKHHHT KeNH0 dTUXKMIIHHHA OUIMaiiMH3;

7-kyMOOK; MpORA IPKMENHIHHUHI HUMAAHTH XeY KHMIa aéH aMac.

by XKyMOOKJapHMHI €YUJIMINU XOHCH3 TaOHATARH XOHAM
TAaOMATHHHI acocHil ¢apKHHE, YcuMankinap GuraH XalBoHmap
Vpracuaari acocHii dapkHH, Xakisowrap OunaH omaM ¥ypracugaru
acocHi GapKIapHRHT acA MOXHATHHH ¢YHLI HMKOHHATHHM Oepaai.

Konuennas cy3u (10T1. conceptio) MyaitiH acapHHHT MabHOCHHHK
GeNMTUNOBYM AXIWT BA etakuu dUkp (FOA)HK aHTAaTamn, XOo3upry
3aMOH TAOHATHIYHOCIUK KOHLETIIMANAPH XyJAa KV TaGuuii-iwmuii
fan coxanapuapo OOFIaHHLLIAP Ba YMYyMHANHKIapHH acocad
Geprarnmurn cababay y TPaRCIHEHILTHBANIRK XYCYCHUSITUTA, SHHY
coxanapapo ajoKaaopiavk XycycusitTura srauup. by dban oxup
okubatna MogAMH omaMHHHT riaoGan MuKécaaru yMyMui
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SUPNHTHHH, SrOHANHTHHH, SIXNTHTAHIMHM acocial GepHILH No3uM.
Iily xwuxaTmaH XaM XO3MpL# 3aMOH TabuaTBIYHOCITHK
KoHuenuusiiap $hanu TaGuHK-WIMWIA TAAKMKOTABPHHHT yMyMMUi
FOAJIAPH Ba MPHHIHILIAPUHHA V3ura Kampab onanu. byHaai roanapuy
xap OHp HHCOH arpodinya Ouaumin, Gup-OMpuiran gapxiai
OAMILY BA YHMHT aTpodguima pyit GepacTraH XapaéHmapra corioM
a1 HYKTAH HasapMoaH THipak Gaxo Oepa omvurd no3nM. byHaaii
OBAMIApHUHT PHKPH acOCHH, MAHTHKJIA Ba MIIOHWIN OVIamw.



TABRATIIIYHOCJAHUK TAPHXH

TadHATHMYHOCMKHMAY PHBOAIIANMII HOCEHYIAPH:

BUPHHYHN BOCKHY saryppancapa (aHTHK nasp)
TAGHATIEYROCHTH.

Harypbdancada (motunua natura  tabuat) Tabuat dancadacu
cV3MAaH OAMHTAH BYmub, TabMATHUHT XycycWATIApHHH dancaduii
TANJHA 3TYBMKM aH MabHOCHHH Oepanu. by dbaH gaaumra
IOnonncronna (I'peumsaa) naino 6ynrad. Y Y3HHHHT Tapuxuii
TapakKHETHRa OMp Heua moroHamapHH GocHb YtradH. Ynap
KyHHIarHnap:

1. Kadumeu HOnon HATYPPAACAPACHHHHI BHPHHYH
[HHOFOHACH  uonusa daspu maduammynocaueu. by maspna
dailinacypnap AYHEHHUHI acocHOa ETYBYHM 3AEMEHTAAPHU
axTapraHuap.

OyHEHUHT GUpAaMul 3AeMEeHTIapd XaKKaard TabJIHMOTIApTa
Kyiingarunap xupanya: Jgecaux Fepaxaum (M.a. 544 483) dukpuia
ONaMHHHYT acOCHZa onoB éTamu. Musemaurx Dasec (M.a. 625 3547)
dbukpuya, osaMHMHAT acocufa cys ETagn. Amaxcumen (M.a. 585
524) douMKpHYa, ONAMHUHT acocHAa XaBo STalu. Awaxcumandp (M.a.
610 546) dukprua, oxaMHMHI acocula aneupon éranu. Hugazop
(m.a. 582 500) dukpuya, OAAMHHHT acoCHIa coMnap €Tald Ba
AyHE OewTa SAeMEHTIaH  TYNPOK, ONOB, CYB, XaBo Ba 3¢upnan
TAIIKUA Tomrad ged xucobjaraH.

2. Kadumzun BOnon HATVPOPAJTCAPAHHHI HKKHHIH
HHOFOHACH aguna daspu mabuamuyrocauzyu xucotranud, 6y daspoa
GMOMUCIMIK MAsAMem SAPATHATAH Ba YHMHT paBHaKH APHCTOTEND
TALIUMOTH A Gopub Takananu. Imnedoxs (M.a. 483 423) onaMHHBHT
acocHia TYNMPOK, CYB, XaB0 Ba oxoB €Tazd AeG xucodnaraH. YHHHI
dbukprua, Gapua Hapcanap ury TYpTra 3JeMeHTHHHT TypiH
MMKIOpAa OMpUKHUIMEaH XOcHR OViaranaup. Jleexunn (M.a. 500
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440) aTOMUCTUK TAWIMMOTHHHI acocduiapiaaH. Jemoxpum (M.a.
460 370) JepxunmiaH ¢VHI ATOMHCTHK TARIMMOTHH SIXAHT
dancadbuit KkoHUENUUA cHPATHIA PHBOXJAHTHPTaH. YHUHI
dukpiya:

1. Bymyn Kournom amomaap éq GYwau0an mauixunr mMonean.

2. Amomaap iVKkoamaiddu, manzy 6a amomaapoan MAUKHl Monean
Kourom abaduidup.

3. Amomaap 3n2 maiida, 6ysuumac, yzeapmac 3appauaaapaup

4. Yaap doume xapaxamoa Gyaub, y3uunume azodacy sazusmunu
YaeapmupuO mypadu.

5. Amomaap xammaauzu ea wiarxsu ouaan Oup-oupudan dapx
Kuaacu. AMMO yaap wly Kaoap KuuKunarKu, UHCORKUKE Ce3ey OPeaHIapu
fuaan yaapuune Gopaucuny cesub Gyamaliou.

8. Moodouii onamoazu bapua npedMemanp mypau MaKadazy a mypay
mapmudogzu amoMaaprurz Oupuxuudan xocua Gyneanoup.

Apucmomeav (m.a. 384 322) AvHEHM MOIORMH Ba HAOXUH
caGabaap Tawikun 3ragu, Ael6 uragn pa MaTepHsa XaKHAarH
KOHUETHHSHA WirapH cyprad. by xonuenuusara SMHOaH ONaMHHHT
acocuna Mopanii maccup caba®é  Marepus Ba akTue caGab  makn
éramn. by konuenums XIX acpra xenu® ezutemopihusm  11e6 arana
Sounany.

3. Kadumeu [Onon HATYPPATACAQACHHUHI YUHHIN
[TOFOHACH  sasunucmux daep matuarmuyuocauzu. by 6ockuy
MeéXaHuKa Ba MaTeMaTUKa CHHFapd (QaHIapHHHI pHBOXUTAHMINE
GiiaH axpamud Typaau. by maepma wxol KWAraw TabuaTiyHoc
dafisacydnap tablHaTHUHr acocufa E€TYBRYH YruaMiapHu
aHHKJAatiraH Ba 6y ynYaMIapHu TaxKocaall acocHiia MaTeMaTHK Ba
TeoMEeTPHK OHAHMAAPra acoc coOJUWraH. YHAaH TauiKapu,
TaOUATHUHT 3aMUpHAa €TYBUYH OHW3UK XapaéHjiapHH Ky3aTHIl
acocuia factiabxku MexaHMK OMmumnapdHu sipatmiurad. by nasppa
Kyitiigary Mmyradaxkupiap ermiiud uvkran: FEexaud (M.a. 3-acp)
FEOMETPHAHMHT AcOCHi akcHOMATApUHHK acocsiab OepraH. YHUMHT
acocnal GepraH TeOMETPMACHAAH MaTeMaTUKIap Oyrydrd KyHraua
mypadpdakuarin dojfiganannwanu. Inuxyp (m.a. 324 270)
JeMOKpUTHUHI TAaBJIHMOTHHM PHBOXJTAHTHpHO, aTomaap
OFHPAMKKA XaM sragup Re6 xucolnalad. ATOMAAPHUHT
XapakarJaHUIIHKKUHT cabadu yJlapHUHI HYKia XoWlalliTaHRMp,
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JICTaH FOSHH WITapH cypraH. Apxemed (M.a. 287  212)  iMpuK
MATEMaTHK Ba MeXaHHK. PRYaTiap KOHYHH, COMHMLITHPMA OFUPIHKHH
xicobaam ycynM, BUHT, oiiHanapAan coiiaanagnul MeTogu yHra
mancybanp,

4. HATYPPATCAPAHUHT TYPTHHYH NOFOHACH  xadumeu
pum daepu mabucmuyrocauey. by raBpna KyHUAATH OTMMAAP MXOX
kunraH: Jlykpegui Tum Kap (M.a. | acp) JeMOKpHT Ba DNHUKYPHUHT
aTOMHCTHK TABAHMOTHHH pPHBOXAAHTHPraH. ¥ VY3HHKHT

Hapcanapiudr rtabuatw acapuiaa tabuuii GOpIMKHMHT
xycycuariapu t¥rpucuaa dancaduii roanap Gepran. KOHoH
acrpoHoMu Kaaeousi IImoaemeis (90  160) onaMHHHT TeOLEHTPHK
CHCTEMacHHH acocHaiiii. YHUHT AfbMarecT acapHia ONaMHUHTD
Mapkasuga Ep Ba yHHHT aTpodHaa Oit, Ky&iu Ba 6011.11(3 caliépanap
alinaHamgM AeraH ¢uxp GepHnraH.

HUKKWHYHY BOCKHY  ypra acprap rabuarumynoc;m.

Ypra acpiaapia Ucaom dancadacd ANMHEA SHWIAMAAPra Kefr
Bya ouagh. byHuHr oxubatpa SAkuu Wapk Ba Mapkazuit Ocué
Xankjaapu opacuaaH sabapiacT TabMaTIIYHOC ONUMIAp STHIIKO
UUKaAM. Yiap OWp TOMOHHAH, AHTHK JaBpHarH IOHOH
HatypdancadacKra oMa acapnapHi apal THANTa TapxHMa KWIHILTAH
O¥ica, MXKWHYY TOMOHRaH, Ta0uME MAMIAp coxacuaa OpMIiHaA
xamwpuétnap kuanwrad. by nappha ¢uzuka, MaTeMaTHka,
MEXaHHKa, MIUHEPAIOTHS, XHMHA CHHIapH dalIap TapaKKHil 3Taad.
OnBMIapHEAT WAMHEHA TYrapaknapH, WIMHA MapKasmap TalIKWn
6yaaau. lliyuna#t mapkasnap Karopura barionna badm-ya xuxma
HOMJIH ¢aH Mapkasu, Xopasmia xaauga MabMyH 1aBpHAA TAWIKWIL
roriraHn  Masmyn axademuscu xvpanu. by wiMuii Mapkasnapia
daonuAT XYpcaTraH OMHMAAP XKAXOH (paHK TapakKKHETHAa MyHOCHO
YpuH araanamirad. Myco as-Xopazmud (783  850) TaOmmii-wimuii
SHIHMAAPHHHT pHBOXJaHHWHra Oeknéc Xucca xyuirad,
HHCOHMSITIa YHJIMK CaHOK CHCTEMAacHHH, apab pakamjJapH HOMH
OMyiaH aTATYBUYM pakamiap cUcTeMacuHM Oeplu, HYJIB paKaMHHH
KUpHTAH Ba YHU apaduama cHdp Hed Homianu. Pycua uudp
c¥ou mwyHnad Kenuf umkxad. Xopasmuil anrebpa daHHHE Kauld
ITIH, AITOPUTMHK TapTUG CHCTEMACHHH APATIM.

Axmad as-Dapronuii (797  865) linpux acTpoHoM oaUM 6¥nuos,
OCMOH €pHTKUYAApPU Xapakatiapu TacHUdHHH Ba chepHK
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CHPTIAPHHHT 103aCHAM Yimdall yCY/uiapuHy uivab yuxkas, Kyéur
Ba O TYTWIHII XafpalnapuHu Tysrar. 40y Hacp Dopobuii (873
950) lllapkaa MaHTHUK HIMMra acoc CcOIraH, KaAMMIH IOHOH
dailnacydpAapHBUHT THPHK acaplapMHH TapXHMa KWITaH, ylapra
mapxiap ésran. Hynéra myaqnuMmy ac-COHWH (MKKMHYE MyalLTiM)
HOMH Ounad Maurxyp O6ynran myragakkup, 4yHKH OVTyH IyHE
ONMMIADKH APHCTOTCIHUHI TablumoTuHy Qopobuii acapnapu
Tydaiiny TAHUTaH. APHCTOTERHH 3¢a MYAUTHMH aBBajii  OMPHHUM
MYaJaNKHM HoME OHNaH yiayrnawaan. Dopidk Xakuma, OnaMHUHT
TY3WIANIH, BaKT Ba XApakaT XaKHaa, BaKyyM XaKHNa, WKTUMOKH
TY3WJIMaAap Xakuia, MaHTHK, dancada TapHXH, MYCHKa
HasapHaICHIa OMJ OpuUTHHAN acapiap ¢3raH. As-Kunoui (801  866)
apa® dancahacHHUHT OTACH, ONAMHMHT TY3HIHLIK Ba PHBOXJIAHHLI
XYCYCHATIApU XaKHaa K¥rmad Ha3apuil acapnap apatradH. Pancada,
MAHTHK Ba TaOMaTHIyHOCAMK ¢aHNapH TapakkKUETHra YIKAH XHCCa
KYIraH onuM. 46y Baxp ap-Posui (865 925) iipuk TabHaTIIYHOC,
MeAUK, JOPHIHYROC, XHMUK, reorpad Ba acTpOHOM OAMM. Y XUMHA
pannHn aMaIMeT GwiaH GoFnasM, KIMHUK MEeHUWHAHH OMpMHYK
Byu6 xopuit Kwian. 184 Ta acap SsraH. 46y Paiixon Bepynuit (973
1048) Ypra acpHHHT Oyioxk KoMycuii Myradaxxupi. ¥  kymuiab
TabHaTMYHOCAUMK GaHAapMHHHT acocdyucu. [Teopesna,
¢GapMakoTHO3WA, MHHEpANOrMsA, TONMOHAMMKKA Ba Kaprorpadws
daunapura BepyHuii acoc coaranmup. Y $u3nKa, XMMHA,
reorpadsi, MaTeMaTHKa, aCTPOHOMHS Ba acTpomeTpusra owa OHp
Heua 103146 acapnap €3u6 KoxaupraH. A6y Asu ubn Cune (930
1037} ¥pra acpnapaa bepyHvinaH kellHHIA BAPHK KOMYCHIT OJIHM.
K¥ynruna rabumii danaapra acoc conain. Qaacadana maix yp-
paHc YHBOHHTA casopop Oynran. TuG6uéT, dancada Ba dusmxara
oHA k¥nnab opurHHan acapnap €i3raH. OgaM aHaTOMHACUHU
MykamMaa OHAraH, xy3 xappoxauriuy oonuiad Sepran. Focyd Xoc
Xowcnt (1017 1070) MeamilMHa Ba ACTPOHOMMAHH OHp-Onpura
Gomalira YypuanG, oJaMHUHT acocHaa 4 YHCYp  CYB, XaBO, OJIOB
B TYIIPOKHHHT OUpauTH €TMIIMHKM, 0y KOHYHUATra acocjaHut
onaMIard YHFYHJIMKHH CakAallra JabeaT Traku. A6y Xamud Fazsoauii
(1058  1111) onaMuuur aGaidilinTy Ba Aa3ATHILTUIMHEKM acocTIalura
ypuHran. Ymap Xadém (1048  1123) acTpoHOMHMK Ky3aTHLiNnapra
MYpakkad TPHTOHOMETPUK XHCOO-KUTOD yCyAnapHHH K¥uLiab,

12



YHUBEpCAX KaleHZaphk AparradH, 0y KaleHAapp Y3UHUHI aHUKIMCH
KMXaTAAH XO3Hpru malTaa xaMm ycTyeopaukka ara. XI acpaa
Anpanycusinuk Hon as-Xawcaem (XI acp) ontnk dusukara acoc
conau. Iy naepna apab omumnapu Héw bawmwca (X! acp), Hon
Tvaiia (1110  1185), Hon Pywmo (1126  1198) crdrapu onnmiaap
vucnoM TabHaTWYHOCHUTUHM pUBoXnNaHTHpHIau. X1 xXiv
acpiapsarn Mapkazuli Ocuéra MyFynap XyxyMu daH Ba MaTaHuAT
TApAKKHETHHH MHEHposra yupatad. XIV XV acpnapra Kenu0
Temypuiinap gaBpuaa TadDHaTIIYHOCNMK WIMH AHA XOHNAHA
oouinafiny. Hecupuodun Tycui (1201 1274), Yarmunuii, Ymap
Tagpmazonnii (1322  1392), Mup Hlapugp Kypwconwii (1339 < 1413),
Kozuzoda Pymuii (1360  1437), Mupsze Yayrtiex (1394 . 1449),
Fuécuodun Kowuii (sagh.1430), Az Kywuu (1403  1474) cunrapn
TaOMaTUIYHOCHAD acTpOHOMHA, QH3MKa, XUMUA, reorpadud,
MAHTHEK, Ba MaTeMaTHKa daHjapHH DUBOXIAHTHUPHINTAE XUILIHA
xHcca Kynidiuran. OcMoH cdepact KOOPAUHATIAPMHMHE aHHK
yasamiiapd XMCOOGNaHZH, 104AY3Tap XaABajidd Ty3HO YHKWAOM,
TPUTOHOMETPHK XUCOOAALULAAPHHHT SIHMd MCTOAMAPH ApaTHALN.

YYNHYH BOCKUY  knacCHK TaOHATHIYHROCHHK (SHIM AABD
TAOHATIIYROCATH).

by nappna EBponamard yi#roHum daspuia HXOHA Kuiarat
ONHMMAAPDHUHI HAMME Xacopat#l Tydalina XoHnaHraH Tabuuii-
Myt Gunumanap cucreMara comuuad. [Honax onumy Hukonmait
KonepHHKHHHT TeIHOUMEHTPUK OJlaM cHCTeMack Kapop tonrau. K.
BpyHOHHHT OJAMJIAPDHMHT KYIUIMTA HasapHacH, P. JeKapTHHHT
dusuk Kouyhuariapu, M. HeioTOHHMHT MexaHHKa KoHywhapy, T.
JlelGHmiuuar ManTuKui cucremacw, I1. Jlamnac Ba Y. Kertepuunr
OCMOH XKCMJIapH MEXaHUKACH KNaccHK TaOHATIIYHOCIHKHU I0KOpH
YYKKHTa OJIHO YMKAH.

TVPTUHUY BOCKMY  pensrunmcTik Taduarmynocamk (XX
acp TADHATINYHOC/HTH).

XIX acpHMHT oxupnia TAGHATUIYHOCTIUK ¢anwiapHaa KWIKHIaH
KawdueTnap: pagHoakTUBAHK XOAHCacH, aTOMHUHI MypakKkal
TY3WITAHINTY XaKWAALM TACABBYPHAp, EPYEIMK HYPUHHHT TapKATHII
TEINUTHHHHF €pYFIUK MaHGauwra GOrIUK >MaciUrM XakKuaarm
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Tacapsyplap TabHaTIIYHOC OAMMIApD KApPHIMCKIA 0jaM XaKWiarn
KJacCHK TacaBBYpJAapHU TyOZaH ¥3rapTUpUIl IapypUATHHH
TYEAVDIH.

1905 #wm HeMEC OMHMMH A, DHHIUTCHH XYCYCHH HMcOMILTHK
Ha3zapyACHHH ApPaTAd Ba HHCOMHAMK NPHHUHMIIAADHHN HACapH
CYDAM. YHI2 K¥pa KnaccuK u3HKagarn 6apuas MEXaHMK XKapacHmap
6apua uMepunan Xucob cucreManapuga 6up XWina yTanu , AeraH
NMPHHUMKIITA EPYFNHK TE3NUTH EPYFIHK MaHGaHHUHT XapaKaTIaHHI
TeIUrUTa GOFAMK 3MAC, Y RAOUMWNHAMD , AETAH NPUHLMITHY KYIIWIH
TO3UM. A, DiHITeHHUWHT BHcOnlnMK Hasapuscuna ¢azo Ba
BaXTHHHT XYCYCHATJIApPH CHCTEMAHHUHI XapakaT Te3qurura GOFIMK,
OyauG, v JJopeHl anMamiTHPHILAAPUTA MYBODUK Kenamu. YMyMui
HHCOMMUIHK Ha3apuscuTa Kypa $a30, BakT Ba XapakaT Mojjaa
MaccacHra GOFAWKIMp. by rosnap KOMHOTHHHT TY3WJIWINK Ba
PUBOAUIAHMINY KOHYHMATHApH XAKMAATH TACABBYPAApHH TyOHaH
Y3rapruphd 1000paH.
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METOIOJOI'nA

Meradnsnka (0H. meta fta physika) dusMxanan cyHr
OOPAMKHHHT CE3TWIADAAH I0KOPH TYPYBYH MPHHITHILIAPH Ba YMYMHH
acocjiapn TVFpucuiara dax. Pusnkaga TagKHKoTYH GeBOCHTA
XuccHll obbexTnap ycTHAa Wanamuil oiud Oopca, MeTadH3MKana
3ca TAOKHKOTYM CE3THAap BOCWTACHAA aHINIAG OAMIH MYMKWH
6VaMaral o0beKTIapHy Taaxuk, 3tamn. Metadusnkanusr Tankuxor
MAB3yHIa KHpPYBYM o0beKkTaap  cudar, MHKDIOP, Ma3sMyH, aKi,
MOXHAT, Xoauca Ba Oolkamap TYFpUCHIa DUKp IopUTraHa YHapHH
6epocHTa Kypub G¥nmaliny, ynap Oourka Hapca Ba XONMCANapHUHT
V3apo anoKanopaukiapy xapaéHuaa Hamodu 6Vnaau. by cys aacTiab
{lnaTtoH Ba ApHCTOTENb acapiapHia KY/LTaHHITAH.,

Mmanekrnka (w0H. dialektike (techne)  cvxbar ommnb Gopuul,
faxcnmamuul canbaTH)  GOPNUKHMHT BYXKYATA KeNUIUW, YHUHL
TapaXkKHETH XakKugard daicabui TabAMMOT XaMAa BOKS/IHKHH
OIWIKLI Ba YHIA acocaHran tagaxkyp yoaybu. IOHoH dancadackia
J¥aReKTHKa MYXONHGHUHT MYyXOKaMacKOaTn 3MAZAATIapHY o4yHb
TaliAanl, MYHO3apa OpKaldM XAKHKATHU TONHI CAHBATHHH
aHimatrak. Kefusmuanuk 6y yova TabMar Xxonucanapira Tatomk, 3TURa
Souparan, OWAMII yoayGura aiinadran. byryHrv KyHia AvanekTuka
Ta0HaT, XaMHAT B2 HHCOH TagaKKypH PHBOXNAHAIIKWHUHI 3HT
YMYMH{l KOHYHUATAAPHHU Ba NMPHHIUILTAPHHM Ypranyeud dau
cuaTaa TAMKHH YTWIMOKAA. JHanekTKa XoHydnapuHu [, Ferens
cucremanaurruput Geprad.

CuaepreTrHka (IOHOH. sinergia  <«XaMKOPJIHK», <«XAMXKXHXATIHK»)
MYPAaKKabd HOYHIMKIH PHBOXJIAHYBYU cHcTeManapla ¥3-Y3MHHU
TAIKHATAUl MeXaHH3IMK Xakuaard ¢ad O¥nub, GyHmaf mexaHuM
0apua TaOHMATIIYHOCTHK Ba KaMHATIOVHOCNHK (anmapura Oupaail
xocnup. CHHepreTHKa CHCTEeMANApHUHT ¥3-¥3WAaH TaluKwi S¥namni
HaslapusacHu, ¥3-Y3WHM OCLWIKApHLII, HOYUIMKAU XOLHCAJIAPDHY
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yprandin, IYHEHH MypakkaOmukAa H30xAaul, Taduuii, wxruMonii-
HXTHCOAMIT MYpPakka® CTPYKTYpanH KapatHAapHUHT TaOMaTWHU
GITHLITa KapaTiirad WIMHMEA dVHamw, ragaxkyp ycayod. by dan
yrran (20) acpuuur 60 70-iumnapuna miaxAnaHAW Ba YHHHY
pyxyara KeaumiMas I Xaken, WM. Mpuroxus, M. Crenrepc, T.
Huxoane, A. KauMonToBHWIap MyXUM poip Viimamranw. (M.
Abdyasaeea, H. Paxumos, Y. Xaiidapos).

DannapHunr MeTedJApH BE METONONOTHN Xakuaa. Memoo
MAKCalra IPHIIKLITA épaaM GepyBuHd yoyurap HHFHHAHCH. Meroa
(toHOHYA methodos TAPXWUMACH HUMAzaoup Iamyeyit 4ya ). X03upra
3aMOH TAaOMaTIIYHOCTHK (aunapuia WIMHNA GHRIHIIHMHT TYPJIH
Oocxuunapuaa dbolgalaHUIaAHTAH METOLAap MaBXYIRHP.
MeTomnap ¥3MHHHT KYIMaHHAWII MUKECHTA Kapab yu rypyxra
akpananyu. bupurur, xamMmMma daniiapia Ba WiMHA 6amuHuHr 6apua
SockHuUNapHia KYMIaHWIaAWTaH YHUBepcaa meTomwiap. Bymmait
mMeToanap suuma ymymuii (dancapnii) Meronnsap meilwnan. Viap yTa
YMYMMIl Ba YHUBEpPCAT xycycHdaTra ara 6ynud, dancaduii MeTomnap
xucobnanaau. Ynap aiiHu maiitna 6oika $aniap yivH MeToOR0JOTHA
ponnnu Vraitgu. byHnail Metomnap rypyxura MeTtadusuka,
NUATCKTHKA, CHHEPTeTUKA METOLNAPHHH KUPHTHHI MYMKHH.

HMKEHEYH rypyx MeToanap HAMHHA OHNKIUHUHT ¥ €KH OY
GoCKMUMIA, TbHU € SMIUPHK, € Ha3zapiil 0ocKuuKMaa, €KH 3MIIMPHK
GockuuMAaH Hasapwuil GocKHYra ¥THIWI derapaciia KyLTaHWIYBYM
YMYMH# AaMHE MmeToxrap AelHnaaKH. Imnupux Oockuyda
KVAAaHWIYBYH MeToNJIapra xy3amull, KCRePUMeHIn, MACeUPAQIY,
Yauaw MeTomNapu Kupaiu. Haszapud Oockuuda KYnNavunysuu
METOIAPTA (OPMANIZAYUA, KCUOMAMUIALUN, 2UNOMemUK-0edyKmue
Memodadp KWpapu. Imuupux Gocxuudan nazapuii Gockudza Yrwid
qerapacHaa KyAnaHWAaguradH yMyMui wiMHil MeTomnmapra awaaus
ed CitHmes, UHOVKUUR 60 OeOYKUUR, IKCMPANOASKUA 6a URINEPROAAUUA,
acempaKmAGUIMUPIIE, YMYMAQUIMUPHI, QHAA02UR, KAGCCHDUKAUUR,
Modenguemuput Ba GoLIKANAD KHpaaH.

YuuHus Typyx MeTORJApH 3ca alipeM OAHHTaH ¢aH €ku daH
coXachia KVLTaHMNYBYM XYCYCHH WiaMPl MeToaaapamp. Xycycuit
HIMHBI MeTON1apra, MacanaH, Pu3vKaia crexmpar anaaus
METONMHH, TPAMMATHKANA KUECHE MaXAuA, COUKONOTUNIE anKemal
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cypoe, KPHMHUHANKCTHRANATY quiéauii anatus pa GONIKA MeTORADHH
MHCOJI TapMKACHAa KypcaTHll MyMKHH.

KysaTemi #wiMHI TAIKHKOT YUyH JacTIa0KK MabayMoTaap OepyBun
meTol 66, ¥ TAlUKWU AYHCHHHT Makcaara OMHOAH Ba TALIKHAMI
HIpOK sTHAnNKHK Hbopanaitny. Kyzaruia Sesocura EKH BUABOCUTS
aMajira OWMPHAMIIM MyMKYH. KysaTHl Xapaéauga Ky3aTHJTYBYH
00LEKTTa €KM Y MABKYR OYAraH MyXMTTa XeU KaHHOall TAhCHP STHUI
Ba Y3rapTHpUilIap KHPUTHLI MYMKHH >Mac,

DEcnepament  SHPOp XOANCAHHW, YHTA TAOKHKOTHRHT MakCcagura
MYBO(HK KeJTyBYM SIHMH 1APT-UIAPOUTAAp sipaTHHI Hynawm BuIad
haon TabcUP KHAMLI OpKanau YpraHUi. DKcIepUMEHTHa
¥prauunysuH OOBEeKTHUHT ¥3Wra €K sillail MYXHTHIAa TerHLiTH
V3rapTHpHIIAap KMPHTHII K¥3Aa TYTUIAAMW. DKCHEPUMEHT
¥XHcMoHKl  (PH3UK acob-yckyHanap OuiIaH aMmanra
OMIUPWIAOATAH) €KH DUKpUA OYIMHIM XaM MYMKMH.

Tacsupaam  Ky3aTHIl €KM IKCHEPHMEHT YTKasHLiaH OTHHraH
MALIYMOTHApHKR MyadaH Gearnaap cHcTeMacH éplaMuia, MyaliaH
TapTHé acocHma Kana 3tHG Gopwuul

Vavam  06BbeKTNapHUHT ACOCHI XyCYCHATIAPHHY MyaHstH Y1408
acGobnapu €paaMHuAaa, MyalsH KaTTamHKIapla aHMEKiauL.

Qopmanuzaupa  GUKpAal HATHKATIADHHA aH.]‘lK TYIIYHYARAP
Ba AaNWUIapAa akc STTHPHLI. '

AxcHoMaTH3IamMA  HA3ApUAHU MYalisIH akcHoManap (MMHIMIUHU
vcBoriain Tanald KUAMaliIHraH Myi1oxazanap) BOCHTACHAA THEKMAILL.

THnoTeTHR-aeAYKTHE MeTod  Gan3n GHp ‘Mynoxa3amapHH
TUNIOTE3aNap Tap34aa Wirapy Cypyil Ba 6y rUnoTe3aNapHHu JaHiap
€praMHIa TeKILMPUIIL

Anaauz Ba cuATe3 OYTYHHY $UKpaH €KHM amanga TapkKuOui
KHCMJIAPTa aXPaTHUI Ba KUCMIApaaH OYTYHHH XOCOWT KHIULL.
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Hugykous Ba AefyKiHs  XYCYCHINIMKAAH YMYMMILNHKKA, 9KKa
dakTnapmaH ymMyMuil Myjoxazanapra Ba akcuiH4Ya, YMyMHIUIMKIaH
XycycHHnukKa, OMp yMyMuil MyjloxazanaH GoOINKa XVCYCHUH
MynoxXasara MaHTHKHI! KOHYHIAD AacocKIa Y¥THUL

DKCTPATOAAUASA BA HETEPOGNAEMA  WUKADHIAH TallIKapura €K
TAWKAPHAAH HMYKAPUra BOKEAWKHHM OWAHIL METOHNUMHA KyuupHO
Kinnam. DKeTpanonsuMsaa 6Msra Wy XKOHAArM MabIyM TAAKMKOT
LIApT-WAPONTAAPU BA KOHYHUSTIAPDHHU TAXTKHKOTYMIAK Y30KIa
Kofaamirak odbeKTra KV4UPHII acOCHIA YHH TaOKUK STHII.
Hutepnonguuaga sca TaWKapHIATH TAIKHKOT O0GbekTHRA
YTKa3WIraH TAXpUOanapHy Wy cyOBeKT XolnauiraH xoira Kyqupuo
kemnn. Macana, XaHBOHTapIa YTKa3WIraH TaXpHGaHM WHCOHIapra
KA. : .

" AbcrpakriamTapam (MaBXYMAAMITHPHIN) YpraHnIaéTrad
00BEKTHH YHIA YHYA MYXUM O¥nMarad MyHocabaTnap sa tacogaduii
ATOKATOPNMKIApAAH aXpaTHO TagKWy, >THIL

Wpeannamrrupmn  TaxpuOana Ba BOKEIWKAA aMalra olspusb
6¥Majiaurad, Gab3d MAaBXYM OOBEKTNApPHM Ty3uil Gunan OORIHK
Oynran dbukpuit yeryd. MatemaTukagaru HyKTa , TYIPH YH3HK ,

AKTYaT YeKCHIIMK TYWIYHYANapH, OH3HKATATH MYTIAK, KATTHK,
KHCM , HFean rai , MyTIag Kopa XHCM , XKMMANArd Haean
IPUTMA  TYLUYVHYAMAPH HAea/UTAIITHPUIATAH OGBEeKTIAapra MHCON
oVnansu (M. A6dyrraesa).

YMyMARm@THPHH AKKANUKIAH YMYMUHIUKKA, TOPPOK,
YMYMHUHRUKAAH KeHIpoK YMyMHHIHKKA VTull Smian OOFAHK
MAHTHKHH aman.

Asanorns  PEKpHMHT 6Mp XKy3bRi X0NAaH GOLIKA LLIVHTA ¥X1Ian
Ky3bH X0Jra TagbuK 3THIHINH OKnaH OOFMaHTaH MAHTHKMH aman.

Mogeamrapmn  TAAKHKOT YUYH ONHHATAH ONPop OOBEKTHMHT
XYCYCHATNAPHHHN, VpraHHll YYYH MaXcyc ApaTuiaran OOWIKa
obnexTha Kaira TMXMad cUHa® xVpuil.
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AATOPHTMIANITHPHII MyajiigH TapTHOra, KoMjara coiauu,
MabhyM Oup THUNra oOuMI XaMMa MacajdajiapHH evuluaa
HIINATHIAAMTAH AHWK KOHIAaTa KeNTHpHLL. YpTa acprapia
CAHOKHMHT ¥HAM cHUcTeMacH OViH4ya TVpT apUPMeTHK aMan
GaxapuaanuraH KoMjia anropMtM Aeb atanraH. by xoupamapHu
danra 1X acpaa y306ex mareMaruri Myxammaa an XopasMuil
kuputraH. (0. Paiizyasaes).

Knaccupuranua (Tacandiam)  YpraHuiIaérraH npeaMeriapHi
TAIKMKOT YYYH aXaMHUATHIa OHHOaH VYxwiall Oenrunapura Kypa
rypyxaapra axpatumi. bynra [I. U. MeHneneeBHHHT XHMUABHI
IMEMERTIAPHUHT JABPHH XaIBAIMHH MHCON TapHKACHIA K¥pcaTiin
MyMKMH. Kraccudukamasiza xap Oup GVIMII ab30CHHHHT KATBHU
¥3 ¥pHu Gynaau.

Jyné OJTaMHUHTF, QOpPNUKHHHI ¥3Ura Xoc OeATHIApra sra
KHCMUHH Kampad oJyBYM yHHBepcan TyuwyH4ya. Macanan,
MHKpOIOYHE, MeranyHe, MaKpo,ilYHe VCHUMAHKNAD ,uyHecn x,auBOHDT
oyHecH; 6y OyHE, HapHIrH JyHE.

Onam  OyTyH GOpiaMK, MaBXyHAOn, KOWHOT, JIYHSHH xampaﬁ
ONYBYH 2HI YMYMHH, YHHBEpCaa TYLIYHYA. ,

Bopang MaBXYANHKHHUHI Gapya (MOZAMH BA MabHABUil)
IWaKIapHHH, (peaj Ba Hopean) TyplapHRu Ba (¥rMuiiaary,
XO3MpPTH Ba KeNMaXaKIarH) KYpUHHEDIAPHHAHM ¥34Ta Kampald OmyBYM
3HT YMyMHI Ba yHuBepcan dancaduit kareropus. bopaumkHUHT
MABXYRJIMK IIApTH  XapakaT. BopaHKHUHT sAlall iHaKuiapu -gaso
Ba BaKT. BOpAMKHMHY Typnapn MHANBHAYAR (KMCMMI Ba GHKpPHIT)
6opnKK, couran OOpAMK (XaMUIT OOPAMFH), HXTHMOHH
XapaéHnap Gopaurd, pyxui Gopauk  our, Tadakkyp. bopaukHuHr
TYIWIHIL Hapaxalap TAWKKAWRE TYIUTUE JapaxaXapH
(aHOpraHUK, OPraHHK Ba XaMUAT) Ba MUKECHW TY3IMAULL
Japaxanapn (MMKpPORYHE, MaKpOIVHE Ba MerajyHeE)ra OYiuHanM.
Dancadbanga OCOPAMKHHHI TY3HJAHINH, PHBOXJIAHHIUH Ba
XYCYCHSTNAPHEHY VpraHyBud ¢aH oHrTon0IMA e aTamamu.
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Hovenmean Sopamg  (0H. pofentia  Kyu) GOPIHUKHHHE 3HIM
p¥ii GepMILM MYMKHH OVIITaH KUCMH, WMKOHUSAT 1IAKIKAAry 6opmik,
BopnuKHUHT Kenaxaxaa SYAMUE MyMKHH O¥nraH xucMH. Xplo Jie
OpepeTTHUHT KOHUSMUUACHIa OHHOaH, OOPIUKHUHT KelaXakaaru
xap OuMp MMKOHMATH BOKENMKKA alnaHanu, nAekuH xap O6up
HMKOHHST anoXpilIa OJIHHIaH OJaMIa BOKEHHKKa aiaHaad. SbHH,
arap 6Mp HapcaHUHT Keaaxakaa pii Gepiin MyMKHH 63ras MHHT
XHA UMKOHHMATH G¥nica, OHp OJaM MMHT XHJ OflaMTa TapMOKJIaHHG
KeTalH Ba Xap OHp omaMmpa Via HMKOHMATHapHaH GHTTacH pyit
Gepanu. Xap OHp oJaM AHA Y3MAATU UMKOHHITAapra Kypa
TapMOKAaHHO xerapepanu. (Kapadr: KBaHT MeXaHHKACHHHHT Y4
XWI TaNKHUHH ). BOpTHKHHET Kenaxkary.,

Agtyan Dopimx  (MHUA. gktual 3aMOHABUH, XaKMKuii, aManga
MaBXyl) OOPAHKHUHI XO3UIKM 3aMOHAA MapBXyA, pyi Oepaétran,
cyObexT Gunan xaMHadac KHCMK, AKTYaZ OOPJIMK MABXKYIIHK XaM
Jedunanu.

Tapuxmii Sopyimk  COpNMKHMHr YTMuuima 6yaub yrtran Ba
TapuxMH xoTHpara alinanraH KMCMH. BOPIMKHHHT YTMULIH.

Bupryan GopiuK (f0T. virtuglis  3XTHMONHK)  OOPAHKHHMHT
pyii Gepyin 3XTUMOUTMIH GOp KUCMH, Xaénuli 6opmux,

Mapxkyammk  GOpPAMKHUHT cyObekT Gmiman €HMa-€H SNIOBYH,
XO3HPTH 3aMOHJATH KHCMKAKP. MabayMKH, GOpIMKHHHI ¥ITaH
3AMOHAATH KMCMU 3HIW MaBKyZ 3Mac, OOPIHKHHHT KeNaXaKJarH
KucMi xanu MaBxya sMac. Uy kuxarnan, Mapxymk  Ou3s Ginax
énMa-Ew aoBuYH COPAHK, YV MomaMii kM MabHaBhil, pyxult, Tabuni
€K#l WXTHUMOMIT GOpPAHK DIAKIHAA HaMOEH GVnaau. MasXyaruk
uucOMit TyuryHdanup. CH3 YYyH Magxyn GVirad Hapca GolIxa KMIIM
YUyH MaBxyn OynMacauru MyMmkuH. byryH Mapxyn Gy¥nran Hapca
3pTara Magkyn GyaMaciur MyMKHH.

Peawmx (10T. realis  Xakuxuii, Moaaui)  MaBXYATHKHHHT
xaMmara aéH OyaraH, K¥NMYWIMK TOMOHWIAH TAH OJIMHIaH KUCMH.
Peanank, MyalaH acocha OOPJIMKHMHI KHCMWHH aKC STTHpAnM,
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macanad, QH3WK peanndKk  OOpAMKHHHI (PH3UK KOHYHHATIAD
NOUPACHTA KMPATHIAH KMCMH, XMMUK pPea/inK  XHMMHA, OHMOJIOTHK
peaannk 6uonorus acocdna OGopnaukkKa EHAAMWMWINAMD.
PeanAukHUHT dHa ©Up MabHOCH OOBEKTHB PEa/UTHKHUHT
HOpeaNNHKAAH, MABXYM, NMOTeHIIMaA, 3XTHMOMAATH, BHPTYaA
Gopauxnapaan dapx KWIHHALHK, aXpaTHO OAHHMIIHHR
udopanaiigy. Iy MabHOIa ¥ akTyan GOpaHK MOXMATHHH Oepaiu.

Mazo (MaKoH) BaKTHUHT MyalifH Nax3acHla MyXaccamIallraH
ONAMHWHT MaBXyZ HVKTalapH Ba yjlap Vprachuaard myHocabarnap
MAaXKMYacH, YAApHUHT ¥3apo Xoinaiiniil TapTHOH, K&‘naMH MHKECH,
Ba3HATH, Yryamaapyn (x¥n YmiamIwinry).

Baky (3amon) dazoHUHr MyaliaH HyKTacuaa p¥it OepyBuM
Xoaucanap, xXapa€Hnap KeTMa-KeTIHIH TapTHOM. YaapHuHT
JABOMUWNHIH, CYPBATH, YIJIYKCHINAMIH, AHH3OTPOILTHIU, SHp
VIYaMITHIUIM Ba OpKara KaHTMaCiKIu.

Qa3 BaxT  peJATHBHCTUK dH3Mkaga kamd stwiraH ¢aso
Ba BAKTHHHI 4amBapyac Ba Yy3BUil OOFINaHTaHAHMTMHH,
MHBAPHAHTAHIMHU UGOIATOBYH KOHUENTYANR Tyury}rqa Ymmr
dopMynacy Kyiingarnua ;

ds? = c2de-de-dy?-dz?

by dopMynana S HMKKU Xoauca ypracugar ¢azo-BakT OPATHFY,
¢  EpPYDIIMKHMHI BaKyyMZard Teanur; { BakT, x, ¥, T $aso
KOOpHKHATNAPH.

Pean tba3o (saKr) TalGuui, BOKenukia pyit GepyBum (haso
{BaKT) MyHocabaTsapH. Oﬁ'beKTHB OJJAMHMHT ¢a3o (BaKT)

CTDYKTYpacH.
[epnentyan a3z (paky) pean GaszoHMHr (BaKTHHHT) MHCOH

CCI3rvNapiia HHBUKOC 3THNHILH, TYIMNYBYH, XUC 3THIYBYH (13330
(BaKT).
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Koruenryan dhaszo (saxr) peand $hazoHUHI (BAKTHUHT)
MaTeMaTuk HPORANMAHKILH, MOACUIALUTHPUIMIIH, MATeMaTHK
uonanapga, gopMyianapaa ake ITHIIN.

®azo xagunarn cyberawmuman kounennws — ¢QasoHH GopaHK, Ba
MATEpHAHAH MycTakusi abconioT Ba ysrapMac cyGcraHiups neb
TANKHH 9TypuH KoHnenuus. Macanan, M. HeworounuHar abeomor
¢razo Konuenmacy. by xounenua 6¥iinuya dazo abeonior GYuUIHK
6Yymub, yHIA Hapcanap Xo#l sramnaiiam.

BakT XakHparn cyOcTaHOWAA KOHBEHNDHA  BAKTHH GOp/MK Ba
MaTepusizaH TAlUKapHaa, viapra GoRmMk, Gynamarad Xonma MaBxyl,
y3rapMmac cybcTaHUMS Ae0 TaaKMH STYBYM XoHuernuwsa. Macanax,
MratonumHr abconioT BAKT KoHUenuMscu. by koHuenuus OVituga
BaKT Xonucanap pyil Oepanurad O¥11 JaBoMMHITHK.

Pazo XaKuIaAry persnuoH xoRuennuk HasoHUHT HMUCOHIUIHIUCE
acocaaHTaH O¥nAHG, yHra xypa xap 6Mp Hapca (a3oBHil TY3WIHIITA
sTa, HapcagapiaH axqpanran xonmarn 6¥w ¢ascHMHr GymuLIH
MYMKIH SMac.

Baky XagRHnard peiAnHoH KoHNEnoMs BAaKTHHHT HucOuiimirura
acoctanran 6ynu6, yHra Kypa xapaéHiap BakT AaBOMHWILIMrHra
ara, BakKT HucOHAAUp Ba v ¢da3zo Ba Xapakartra dambapuyac
GOF/IAHTAHIHP.

@OI30HHHT METPHK XYCYCHATIAAPHA dazoHuHr HucbataH
yarapypuaH, HucOH#, 6exapop, Teryuriy acGob-yekyHasap (YUIFHY,
HUPKyYAL) €plaMHAa YIdall MYMKHH OVnaAuraH, SKKomn K¥zra
TallMaHaguraH, TalIKH Xycycuariaapu OVaub, ynapra bup
scuncauanen (Dapuya HykKTanapupa OMp XWIUIMIH), H3OMpPONAuzu
(Gapua WydHanuupmap. 6yituva Gup XMANMHTH), 22uszananeu (mychar,
Manduil €Kn Tekuc), K)ramMu CUHIAPH MUKAODUH XyCYCHsTiapyu
KHpaliu.

BakHMHr METPHK XYCYCHATRAPH BAXTHHHT HHcHATAN ¥3rapyBuaH,
Gexapop, TerHinH acbobiap (MacangaH, coat GumaH) OMJIAH
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YMaHaMrad, Kysra TauUliaHAaMraH, TaiikM, HUCOHIH XyCyCUTTIapy
oynub, ynapra BaKTHHMHT daegomuiliuzu, b6up Mukcauruzy,
anuzomponauaney (Gup Hynaruwauasuzu) xabuw MUKIOPHIH
XYCYCHATHAPH KHUPATH.

Da30HMHEI TORMIOTHK XYCYCHATNApH  ¢azoHMHr HucHataH
Oapkapop, Gapua XMcol cucreMalapuaa OHpoall HaMo¢H OYayBuH,
HuKkd, QYHAAMEHTAA XYCYCHATIapH O¥mub, ynapra $azonmnHr
VAHAMAUAUSY, YIAYKCUIAU2H, OOFAQHZAHAHZY, MAPMUDAGHZAHALIZY,
we2apacuzauey Ba dexcuzauy cuHrapu cudartmii xycycustiaapy

KMpaIH.

BakKTHHHr TOHOJOCMHME XYCYCHATAAPH BaKTHHHI HucGaTaH
fapxapop, 0apuya xucob cHcTeMajapuia OMpnai HaMoeH Oymys4n,
WYKH, PYHAAMEHTAT XYCYCUATAApH OYmHO, ynapra BaKTHUHI Gup
Favamaupuen, VIAYKCU3AUZU, OPKE2a KQUMMACAUZU, HUIUKAU
borranzanauzu, mapmubaaneanasuzy ciHrapu cudaTwii XyCyCHsiTIapH

KHpaIH.

Xapagar SOpAHKHHHT axXpajgMac XYycycHATH Oyiaran
yarapyBuaHiMKHE ndonatosud dancaduil kateropusa. Onamaark
Xap KaHnail Xapaés Xapakat Tydaitny comyp b¥aamu. Xap KaHaafi
Y3rapHuiiap XapakaTAKp. Yirapuiunap XaM MOANHE, XaM MabHaBuii
Xapa¢unapra 6upAaii xocamp. Xap XaHIal MOMIHB Ba MabHABUH
00BEKT/IAPHUHT MABAYJUTUTY yHAArd Yarapuioiap, stH¥ Xapakariap
Tydaitth Hamogn 6ynand. Uy cabaGnu xapakaT GopAHKHUHKT acocui
MaBXYILUIMK LUaKJAHIHP.

Xapakar waxanapu Ae0 kiaccuk daicagala MexaHuk, Pu3mnK,
XMMHSIBHI, OMONOTHX Ba WXTUMCHH XapaxaTIapHy KypcarulliraH.
WxTumMonit xapaxatr ¥3 MYHra MOLIH# Ba MabHasHi Xapaxar
WAKIUTapUHH KaMpal omamH,

OnaMBMHT TAOKHA-WIMIH Mal3apach  OJIaMHUAT MaBXys Tabvuii

basnapHUHr Kamid TTaH KOHYHUSTIAPH acOCHAa TACBKPJIAHKILIY.
VHIa OnaMHUHT TapkuOGHil TY3UIHIIM, 3AeMeHTRapH, Oy
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eMEHTNAp YpTacuiaru ¥3apo amoKagopJHKIAp XaMAa MasKyp
ANOKATOPNHK OWIAH OOFIHK KOHYHHATI2D V3 aKCMHH TOIIRNH.

BopankHHEr TaWKKIuH TY3WIMW papaxaiaapn Gup-Supunan
TaKWAUi KHXATAAH YIOUITAaHAMTR Ba akTHBAHIM OmiaaH ¢apk
KWIYBYH TALWKWIMI cUcTeManap 6¥nub, ynapra anopzanux dapawca

XOHCHM3 TaOHaT, opearur oapaxca  THPHK TaBHAT Ba couuas
Capaxca  KaMMAT KMpaoM.

Anopranexk Japaxa Oy aubaHaBHH agadHETHapEa «KOHCH3
Tabuat» ne6 aranud, Oy Japaxana o0beKTAap MeXaHWK, GU3NK Ba
XMMHABHE XapakaT Wax/itapH OpKank ¥3uHi HaMOtH 3TaaM. by
Japaxafa Y3MHH-VY3H TAIKWLIAL MeXaHW3MH TaKOMHWILTalIMaraK
Oynamu. DOPMUKHMHI AHOPIaHMK NapaxacHH#, ojaTma, HucOaTaH
COa Ty3WITaH fapaxa aed xucobnaami. AMMo 6y cOAaNHK GHp-
eKjiaMa EHAAIIMINAA ITYHAAHIeK TYIONadH, achiMiAd4, MHUKpO Ba
cYOBMHKPOAYHE HUHIa KKpMO Gopran capu By lapaXaHHHT
HUXoATHa MypakkaGaurura TYIMYHHE eTHil MyMKHH.

Opranex gapaxa. by aapaxa xaémiil xapaénnap 6M1aH GOFlaHraH
Oymub, yHOA 10KOpHAATH XapakaT Waxinapura SHONOTHK XapaKaTr
XaM KVunolagd. YHEA V3-VSMMM TIIUKIIAUI MEXAHW3MK, TEHETHK
ax0opoT ATMAUIYB, Ce3Wlll, XMCCHET CHMHTapH MHBLHKOC UIAK/UIapH
TakoMuanaumiran 6¥iaaau. by Aapaxanma axGopoThapHuHT
caJianumun, 6Hp cyOpekTaaH Gomixa cy0LEeKTra y3aTHAHILH,
XOTHpaaa CaKJaHWUIM Ba XOTUpPaXaH KafiTa XOHAAHTHpHII
MEXaHM3IMH aH4Ya TAKOMHNMAaIraH dymann.

Couuan mapaxa (XKammsar) V3unu-y3u 10KOpDH Japaxaia
TAIUKWAAOBYM, Mypakka® Ba Tadakkyp OumnaH OOWKapuAyBYM,
1I0KCcak papaxana dhaona Ba yomrak xapaxa. by napaxagaru xapaxar
LIAK/UTAPHIa COMUAN XApaKaT WAKIA XaM Kyunwnaan. by aapaxanuHr
TapkuOWit 2neMeHTH GMKPNOBYH, OHTNH WHcoH., Hxtumowuii
HHBHKOC, CYOBEKTIapHMAT GUp-Oupura-puKkp y3aTHII XYCYCHATIADH
Oy napaxaia 1oKcak pHUBOXIaHT2aH O¥aamu. by napaxa sneMedTH
MHCOH OyTyHnail SHITM Ta0MaTHH  UKKWHYH TAOMaTHH BYXYATa
KeATHpAM, Tabuuii Xogda Mapxyld OGYIMaiaurad XMMHUABHEH
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OMPHMKMAXApHH BYXYATAa KeJTHPAMK, XaliBOHOT OiIaMH Ba
YCUMIRKITAPHHHT AHTH TYPNAPDUHU SPATIU.

BopaBkAWHr MHKECHA TY3WIMM Aapakaaapd Oup-O6upuaaH
(hyHIaMeHTan KyWIapHUHT TARCHP Acupacy OwiaH (apk KWIyBYU
cHcTeManap 6Ynub, yiaapra Mmusxpodyné, Makpodyné ea mezadyué

KHpaIH.

Mugponyné Kyqau 6a KyMcus aAdposutl Viapo mascup xyuaapy
6unan YyerapananraHi sfeMeHTap 3appavaiap OyHECH. ATOM Ba YHHHT
TapKubUil 37eMeBTHNap¥ MHKECHIATH KHYHUK [IYHE. ATOM
CTPYKTYPACH KYWIM Ba KYYCH3 SIAPOBMIl ¥3apo TabCHp Ky4JIapH
ryafiIK CTPYKTYpaBHil AXIHTIMIMHH caknaliny. Kywiw gaposuit
¥3apo TabCHpRap aToOM SAPOCHHR TAlOKHN 3TYBYH NPOTOH Ba
HEeTPOHMAPHUHI CTPYKTYPAaBHU SAXMHTAHNTUHY TabMHMHAAHIM.
[MpoToH Ba HeHWTPOHAAPHM TALUKWA 5TYBYM [HMIOTeTUK 3appadajiap
KBAPKIAP OpacHBaTH ¥3apo aioKaANOPAMKIAPHH TabMUHIOBYM
TAIOOHIAP KYWIH SAPOBHII V¥3apo aloKaNopXdKHHHT HAMOEH
Oynmuuuaup. By KYYHHHr MWKECHHM aHLIaWl YY4YH Kyhugard
KHECTAIIHA KEeATHPHIN MYMKHH: (apas KMHr, yrdon Tynnitek
KaTTAAMKEATH XHCM (MarKUT TOII ASMINK) VHAAH 32 KM. Y30KIUKAa
AHOUMAIITAH TeHHUC WHapYacKAeKk XHCMHH (TeMup 1MapHH) Y3ura
TOPTHO 0JaAWNTaH JapaXanary Ky4Y KyWIH dApoBHH ¥3apo
AMOKAZOPNHK KYUHAUD.

Magpoxyné 3qeKmpoMazrRum V3apo mascup Kyvaapu OWNaH
yerapaJlaHraH AyHE. AToM MMKECHZAH IUIAHETA MUKECHTaYa GynraH
6M3 oJaTNaHTaH VAYOBOATH OyHE., DAEKTPOMATHHT MalaoHH
EpYFENMK HypH Tydaiinu ep 103MIa Xa€T MaBXyl Ba Oy AyHEHUHT
baonHATH BaBOM 3TagM. DICKTPOMATHHUT ¥3ape TabCHp Ky4i1apH
MaKpOOYHEHHHI, MONeKyjianap Ba XKUCMIAAPHHUHL CTPYKTYpaBHi
MUTHTJIATHHN TADMUKAGHAH. SAeKTpOMarHuT ¥3apo aloKamopiaHk
KY'WIapH 3NeKTp 3apaijid 3appavyajlapHy, UoHIapHU Oup-Oupura
SUpIALUITHPYBYM Ky4aHp. by Kyu 6¥nmaca, MONeXyRaHHUHT aToMIapH
TapTUOCH3 cOUAMO KeTrad Gynap, yMymaH, #Ha MONeKynanap, Ha
MaKpo XHCMJAAp XOCHA OynMac »aH.
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Meraayué [PABUTAUMOH ¥3apo TABCHP Kydlapu OuiaH
yerapanaHraH karra onaM. Ep iuapn Muk€cHaaH TopTHOG OYyTYH
KoudoTr Mukécuraya 6¥nraH avHeé. I'paBuTauuf XKyud OyTyu
KonHoraark oGbeKTnapHHHI ¥3apo MyHocalaTiapH CTPVKTYpaBHi
AXTATAUMAHK cakjial typapu. By kyu 6¥amaca, OYVTYH KOMHOTAA
ONRYINAp, IVIAHEeTANap CHCTEMATAPH Xocun O¥aMac, 6YTyH KOMHOT
V3 SDUTATAUTHTA 3Ta O¥aMarad 6¥nap 30d. MeraoyHéBMHT Y3HUTa Xo¢
KOHYHUSATHapH Oy OVHEHMHT MaKpo Ba MerayHeéTap OwraH ¥3apo
aJOKaZopAMKAapra KUpPHMIIMINUWAAH Aanonatr Oepaau. MeragyHné
MaKpo- KM MUKPOIYHETa ajfilaHHIIM MYMKMH.

Tabuar  TabWATIWIYHOCAMKHMHT Ypranuil oGwekTH. 1. Kenr
MabHOAa: OYTYH MaBXyaoT, Oapya XHAMA-XHIUIHKIapH OMAaH
ONMUHTaH GYTYH OYHE, onaM, KOCMOC, VHHBepCHYM, KOWHOTHHHT
Gapua Momuii-3HepTeTHK Ba axBopoT myHécH. 2. Top mMarwHoaa:
KMINOTHK KAMHSTH Slaifadrad TaGuUH WapT-IApovTAap MaXMyl
G¥aub, yHra 3unm xKuéc MagaHuaraup. HUHcon HAXKMHYHM
Ta0HATHHHT ApaTyBUYMCHAWD. Tabuar omamra, XKaMuarra GOFIHK
O¥nmaraH XoHyBHATIapra 6yilcyHanu.

Bupwwyw Ta0nar  EpHuvr tabumif skocucremach.

WkguudH  Ta0MAT  MHCOH TOMOHWAAH ApPATWIraH, aBBano,
VY3Hra MOC LapT-IapoHTIap (yi-kof, KHAWM-KedaK, O3MK-OBKAT
Ba Oouikanap), TaGHHH MYXMTHU Y3rapTHpMIU acocHIA SIpaTHITAH
HHIHIOOTNAp, KaHaiap, fap€ Ba kyianap, cys omOopnapu, iiyanap,
Ypmoxnap sa Gowmkanmap GYiud, ynap xaMMa BaKT XaM KYTHATaH
HaTIDKara ojnl KedapepMaiay. KHIIWIMK XaMUgTH YIOLITaH XoJia
faparral  MKKUHYK  Talduar Oab3al arpod-MyKHTHHHY, CYB, €p Ba
XaBOHHMHT ¥T2 uduocnaHynivra, SKoNorvK XalokaTiapra (Mac.,
Opon ZeRTHU3WHUHT KYPUINW CHAHTapH), XOCHAJOP epAapHHHT
WYpIARYITNTA, CH3OT CYBTAPUHUHT 3aXapRaHvurara onut Gopuinu
MyMkBH. HMxXMHYM Tabdar HHCOH TOMOHHIAaH KafTa HLLTaHIAH,
JMeKHWH Y30K BaxT, oAaM HIITHPOKHUCH3 V3UHU-¥3u THkiIab Typa
ONMMAaHONTaH SKOCHACTEMA  3KMH30pnap, Gor-pofnap Ba Soulkanap.
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Yuanud TadMar  HHCOHHUHI CYHBUH sipatraH atpod MYXUTK

HIAXapaap, XOHANAPHHHT WYKH MYXMTH, Ta3, CVB, 3JAEKTp
TAPMOKAAPH TABMHHOTH Ba Sowkanap 6Vaub, ynap vucharal KUCKa
pakT nYBAa Xam V3uHM-V3H TyTuO Typa oAMaliiH. YYHHYH
rabHaTHU MHCOH ODOMMHI HAZOPATAA TYTMLIM J03HM. )

Espoiin Tabmar  TaGMATHMHI TYpTMHUM Xyiaymd OVIuG, y
TabuaTHUHT Tabunil Gopauk cudatHaa Mapxyn Gyirad Ba Xanu
HHCOHHWHI Y3rapTHpYBYaH TabCHPHra UVaMkKmaran xHcMK. AfpHM
onamMnap €BBoMM Tabuatra ¢akarriHa OHOJOrMK MaBXyAOT
(oBUHM, O3YKa axTapyBuM, caifiéx, TanpKukKoTum) cHdaTHiarHHa
CE3WNAPCH3 TALCHD OTHINK MYyMKHH.

ArpodHMH3AATH MYXHT Ep mapu arpoduna XOHAMK
OpraH¥3Maap, YcUMIHKIap, XalBoHnap Ba MHCOH acaIHAT
k¥pcaraiurad ¢aso Ba ynap Ay4 KenagdraH TabuaT KywiapH Ba
XOOHCANAPH MaXMyacHHM KaMpad onraH TaOHATHMHT KMCMM.

Tabawih MyxuT  aTpod MYXHTHHHI HHCOH Ba HOIUKA XOHIH
OpraHU3MIap AMIZLIK YUYH 3apypHil WapT-11apouTRapra sra 6¥nraw
KHCMH.

Kamuar UHCOHHATHHHT OYTYH TapUXHU TapakKKHETH
MOGAMHANA KHIUMAapHUHT V3 Xa€THH XTUERNMApUMHH KOHIOHPHILI
MaKcanuia ysapo Ba Tabuar OWIaH XKHPHIZAIWTAH ATOKAAOPAWKIAPH
HATHXACHAA BYXYAra KelraH GOPJMKHHMHI FOKTHMOWH-HKTUCONHH
daonuaTHu amanra OIUHPYBUH, OHINTH GaoiaHAT WOPHTYBYH
ONAMIapAAH TALIKW TONTaH HIAKNHIHD.

WxTeMoHi MyXHT  UHCOHHUHT SIUALUH YIYH XM3MAT KHWIYBYH,
WHCOH OMjIaH Ta0WaT Ba WHCOHNIAP OWIaH HHCOHWIAp VpTacHAAarH
ATOKANOPIHIADHHHT aMaIra ORIWILUFA 1HAPOHT SIPATYBYH MABXYR
BasUATIAD, BOCHTANAp, OMWINAp, HMKOHHUATIAP, 3HEPTETHK,
UKTHCOOWH, MCUXONOTHK, HHpopMaumoH GOMAHK MaubanapHHH
¥3 HYUTA OJITAH pealinK.
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OU3IUKA BA KOCMONOT NS

OnamusHr GysaaMeHTAN KyYJapH MOLOWI OMIAMHMHT
CTPYKTYPABHH MXINTIHTHHE cakiad TypyBuM acocHi ¥3apo TancHp
Ky4napy. by Kywiap KaTopHra xywau s0posuii ¥3apo TabCHUp Ky4iapH,
Kyucus adpoeuil Y3apo TaLCHp KYUNapy, aqeKmpomazaum ¥3apo TapCcHp
KYYNApH, epasumaiior ¥3apo TABCHP Kywiapd KupaaH. by xyunap
OCGBEKTHB OOPAMKHHHT MABXYIJAUTHHKE, CTPYKTYpaBHik
SIXAHTAHITHHM, V¥3apo AaNOoKAZOpAHKIAapHHH, PUMBOXJIAHHINN Ba
V3rapuilvHA TabMuHnabiag. by kyynap 6up-Oupu GunaH y3sHit
Boraaxra’ xaMua OMp-OHPHHH TaKo30 KWiagW Ba Xap OMPUHUHT
¥3Ura: X0C XYCYCHATIapu Gop.

Macca (10T. massa  Katrra Toiit, 6VAAK)  KMCMHMHC HHEPTIMK
Ba TPAaBMTALMOH XYCYCUATIAPMHU Hoaanosun GU3MK KaTTanHK.
Macca tymiyauacuid ¢anra M. Hrioron 1687 liunma Harypan
dancapaHHHT MaTeMATHK acociapd  HOMAHM acapria ofHd KMprao.
Xap KaHaai XMCM YHTa GoIKa XHCMIApP TabCHP 3TMaryH4ya THHY
€Kil TYFPHM YM3HKAH TEKHC XapakKaTHHM cakiaiaun. KucMiapHuur
Oy XYCYCHATH HHEPTIWIHK AeO aTamanu., KHcM HHepTIHWIHTHHHHT
YmyoBK  HMHEPUHOH Macca. JKMCMIIApHHHI Maccalapu Xankapo
Gupauxnap THsHMu(CH)aa KunorpaMmiapiaa, aToM Ba AXpo
bH3AKacKH1a aToM Macca OupaKknapHoa Ba
DB(3aeKTpOHBOILT)IapHa YAvasagu. THHY X0MaToard Maccack HoATa
TeHr 6¥nran sappanap xam 6op. Macanau (otonnap), ammo Oynzait
3appanap THHY XonaTiga Mapxyn OViIMaiinu, naitno 6YaraH oHmaex
¢ Te3nmuK OWnad XapakaTAaHa SouUaHnn.

Armocepa (10H. armos Oyr Ba cghepa) ep wapH arpopuHM
Kypiuad onarad Ba y GuiaH GHpramMKia aillaHajguraH XaBo KATAaMH
6Ymub, yuuar mMaccacu 5, 15410V 1. 6ynub, ep wiapy OFUPSTHTHHHT
TaXMMHAH MIWLIHOHIAH Oup OVyiaryra TeHT. ATMOCKhEpaHMHT ep
cupTgary Tapxubunum 78,1% asor, 21% xkucnopon, 0,9% aprowx
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I O3rMHa MUKIOPAa KOpOOHAT aAHTHAPHE, BOKOPOL, PeaUi, HEOH
ns GouIka Taznap TAKIKWI KWiaguw. ATMocdepa KaTnamnapu
mponocpepa, cmpamocihepa, mezocthepa, mepmocepa, sxzocgepa. Ep
wiacHgai 20 kM.raya cye Gymrapu Mapxya, 20 25 kM opaldkia
00H KaTJaMi MaBxya, 100 kM. pad OamaHAAMKAA eHIMJI Tasaap
CAIMOTH OlNaAM, YHAAH aHya OKOpDH KaTnaMga aToMJjaap, HORIap
na 3PKWH SJeKTPOHNapra axpanub wonocepawn TAUIKWI TAIH.
X.o3upru arMoctepaMua XoHAN Monaa OuocdepaHuHT MaXCYA0TH.
CafiépaMHu3maTd XOHIH Molfanap atrMocdepaZard KHCAOPOAHA
TYIVK Kaiita aarwiaiid yayH 5200 5800 ifun xerams.

Tponocdepa (IOHOH. fropos OYPHAHIU BA ¢depa)  arMocdepaHBHT
I1ACTKH KarnaMu (akBatopga 16 18 kM, ypraya kenrmukiaapaa 10
12 KM/ Kyromapaa 8 10 xm) 6¥aub, yHaa 6yTyH atMocdepa XaBOCH
MaccacHHUHT 4/5 xKuMcMH Myxaccamnmaitrad. Tpomocdepa xyiin
KHCMHAE alipuM Xoinapaa mnpocd:epa Gwian, alipuM XoHapna
Jutocdepa OMAAH TYTalagn.

Crparocdepa (ioT. sfratuv  KaBaT Ba cghepa)  atMocdepaHUHT
Tponocdiepa OmaH Mezocdepa opanMFMAa XOHMaWITaH KAaTaaMu
(kytonapaa Ep cuptioan 8 10 xm. maw Sournanu®, skearopza 16
I8 xm. mam To 40 xa. raya, Ganazu Maubamapza 3ca 55 kM. raua
OaNaBmiiuKia Xolnamran). ¥ MYBTagun HxanMi OuiaH, KyTh
KCHIAMKIAPHAR NOMMUE XapopaTra STATHTH Oiian axpaiud Typaau
(fiun bacnnapura xapat MuHyc 45°  75° C). 22 25 xm opanurina
030H KaTaaMu xoiutainrad. CrparocdepaHMHAT Kyl KHCMMIA KYWIH
(180 m/c Teanuknaru) wamonnap acub Typaim.

Mesocdepa (IoHOH.mesos  opallHK, Ba chepa)  crpatocdepaial
wKopuna (ep wos3acdgad 50 80 xu. woxKopuma) repMmocdepanas
Kyiikaa xoitaauiran armocdepa xaraaMmi. Mesocdepana temneparypa
- 90°C rava copMiioH.

Tepmocdepa (I0HOH. therme HCCHK Ba chepr)  atMocdepaHuAr
mesocdepa xatnmamumad (Ep wo3acuman 80 800 xm GanaHmaa
KOWISINTaH) I0KOPHAA XoHnalrad CHiipaxiiamras KaTiaMu. Y HUHT
200 300 xwm. mapuna xapopar + 1500°C raya xyrmapmiann. Lily
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cababau aTMochepaHHHr Oy Karaamu tepMocdepa ( TepMo
IOHOHYA therme  HCCHKNHK) Ael aTanazu.

Oxksochepa (atMochepaHHAT counwnd kKetHiu cepacn) (IoHOH,
eco  TaHIKapu Ba cgepa) Ep 103acvaaH sHr 10KOpPHAa Xoinamran
armocdepa Kavtamu (700 800 xa. zax 1o 1600 xm. raua). by
KamiaMaa Xaeo ¥Ta cuifpakiaiirar 6ymub, Xapopard Xyla IOKODH
TeMueparypaia. by KaTnamaa BOAOpOZ Ba Te/idii aTOMAApPH UKKHHYH
KOCMUK TEITUKAA arMocepataH OTHIHO yuku®b KeTaau. ByHMHT
okubarulla ‘armMocdepanaH rasAapHHHI KocMuK ¢dasora yukKeb
KeTHLIH XomMcac comup Gyiamu. Mwmra 50 MUHT m KHCIOPOL
XaM yyu® Keraau.

Q300 (IOHOH. oZon XHA TapatyBuH), O,  KHCIOPOIXHHHT
2JLTOTPONUK KYpHHUMM OYNMO, paHrcus, YTKHUp XHAJH, (tqwn
112°C) Xyunu oxcumirosyd Moapaa. Hoprramr GumadH KaTra
MHKAOpAArn Ba KOHLEHTPaUWAIATH 030H rasnapu arpodra Efilnamy.
O, snexTp paszpaaM naiiTuaa (MacanaH, aTMocepalary sIUTHH
YakHarau maitna) sa O, KKCNO0pOA MOJNEKyAalapHra
cTpatocdepasa (KyémmaH wukypyM) yiasrpabunaduia HYpIApPHBHT
TABCHP STHIIM HATHXacHAa XocHin 6¥aazu. AtMmocdepana O,
o30Hocdepa KaTiaMu cudaTiia MaBXyAgup. Arap atMocdepagari
Gapua o30HNap O6Mp KaTnaMra KeATHPHJIcaA, 0y KATNAMHHMT
Kamuiiurd 1,5 4,5 MM. HM TaIUKUA 3Tadk. Y36eKUCTOH XyAyau
YCTHAAId O30HHMHI KUIHHIMCH diun paBomuaa ypra xucoGaa 1,9
IaH 2,7 MM opaTKFHEa Y3rapnb Typaal. ArMmocdepasa anpens OifHAa
3HI K¥n, OKIA0pD OfiMaa 3HI KaM 030H 6¥aanu. YaerpabuHaduia
HypJap YMKAPYBYH MOCAaMara SNeKTp pa3psiiHH TAbCHP 3THIN
OPKaIH OAAKi XoHagaru KHCIHOpPOX MOJEKYJIATapHHH XaM O30HT]
alnaHTHPHID MYMKHH.

O3z0n KaTaame €k o30HO0Cpepa  crparocdepajgaru ep K03acHiaH
10 50 xm oxopuaaz xoiinauiraH kariaM. O, HUHT OKOpPH
KoHcedTpallMiacK 20 25 xm opamMFHIa Xolnawrad 6¥iub, yHHHT
KAMHHIKIH ¥praya 3 mam, TAamlKMA 3TagK (3KBaTopia 2 MM HH,
XyTonapna 3 4 mm, HH Tamxm stag. by katnam Ep 1o3uaa ApioBux
fapua XOHJIM OPraHM3MJapHU KYEUINAH TApKANyByH KHCKa

30



TYAKUHAR yaeTpabunadmia HypIapHHHT XAMOKATAH TAbCUPHAAH
xuMos Kunamu. XX acpHWHT OXMplapura Kennd, MHAYCTpPHAT
({HBIIH3201HS TabCHPH OKMOaTHaa 030H KATIAMH TAapKMOM KecKuH
kamasg Oowinad, o30H Tyi#nyknape xocHa 6¥na Gowsnazu. O30H
TYRHYTA JacTnald ANTapKTMAA VCTMAZ aHMkaauny (auamerpu 1000
KM. TTMK), CYHTpPa APKTHKA VCTHIA, UIVHHUHIIEK, ABCTpaiui,
Eppona, AMepuka yCTHAa XaM 030H TYHHVKIapW anuKnadan. Q3o
TYHHYKNIApHHHHT X0cH OVIMINWIA caHoaTia Ba py3ropaa XIOpiH
XWMUKaTAaplaK, xnaloHhapiaaH (¢peoHnapnaH) doliganaHum
MHUKECHHUHT KeHTaiHuiM cabab OynraH. @peoHaap 030H. GHIaH
XMMHABUH peakuuAra KMPHIWING, O3CHHHHI NapyajlaHMILIUFa
cababuu 6ynany. O30H KATIaMHHH XMMOS KHIHIY MaxcagHza 1985
W 030H KaTnaMK XyMosAcHra OarMmuiaHral BeHa KOHBeHITHsICH
Ba }IAZOHJIApDHH MILIA0 YHKADHIIHHM Yexnaiura GardMuiaurand 1987
finarn MoHpeanb WHAPTHOMaCH MM30MaHIH. :

ByTYH Ba KHCM XAKHEANH MEXAHHCTHK KOBUEHHWAHHHP ACOCHI
apuBuanaapu. byTyH Ba KWCM TYUWIVHYACHIA MEXaHMCTHK
€HAALIYBHMHT 372 XHXarH Oop: 1. ByTyHra aleMeHTIApHUHT OBONH
6upnamyeu ge6 gapaui. ByryHHH aXpaTHill MYMKHH, ARHE GYTYHHH
YeKCHU3 paBHUIgz 3JeMeHTHapra 6VAKRG YMKUIL MYMKHH neb
xicobnaw. byHn MypakkabGauxHW cojlaamukka alaaHTHPWUIL,
pPEOYKUMA KUAMW MYMKWH AeG TywiyHca 6¥naam. 2. ByTyHHRHr
SMeMEHTIAPHTa ¥3rapMac, coaga, OyndHMac Hapcamap Aed Kapaiu.
3. OneMeHTra, v GYTYHHUHT MuMHAA XaM, OYTVHIAH TaLIKAPURA XaM
Ooup xungup ne6 xapaw. By Xxuxariap, YpraHWIaérran OOBEKTHH
TAWIKY MYXHTTA XaM, YHU OWiMy WapT-UlapouT/Japila XaM, YHH
Onnysun cybbexTra xam OORMMK GyyiMaraH Xoia MaBXyll OyaraH
¥3ura Xoc XyCYCHAT/IAPH Ba XOCCATApMIa 5ra MYCTaKMI MOXHATIH
cicTeMa ieb xucobmatira oaub Gopaad. Anbatra, Oy Xoifa XacCcHK
dU3UKAa HYKTaH HasapHAaH CUCTeMAHHMI 3deMedTnapu Gourka
CUCTEMA JJIEMEHTVIADMHHHT TAbCHpHAA ¥3rapHiura yapalli MyMKHH,
NeKHH Oy y3rapuuuiap HasopaT KWIMLI MYMKWUH OVIraH, KaTbHit
cabab-oxku0aT neTepMHHaLHMAcHra G6YHicyHyBYW YarapHuLiapaup ne6
Xapanaiu.
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Y30KAaH TAHCHP KH/HDI BA SKHHOAH TABCHP KIIHII EPHHIHIIAPY,
HetoToH dusnxacuna xucMiap OMp-O6Mpura y30KIaH (fapyy Tabcup
STYBYM XHcMaap Gup-OMpHIaH KaHYanux y3oxiaa G¥iaca xam) Oup
3vMAa TABCHP KWlaau nefinarad. by yzoxden mascup xusnm
npunyene geiiviagn. Macamau, epyruk gypy xap KaHaah Macodara
Onp 3ymaa Gopagu ae6 xucobgamran. XIX acpuuur 60 80-
Avniiapuna 3ReKTPOMATHMT MaWAOHHMHMHT Kawmd aTHAMK §y
MPHHUKIHUHHT XATOAUTMHA ucBornazu. P. Hekaptr adup
TYIUYHYACHHR ¢aHra KUpWTHG, OMp KHUCMIAH HXKMHYH XHUCMIa
TabCcHpaap >pHp OpKaaK TapkKanagd. D¢HUp TABCHPHH Y3aTYBUYH
Myxur XucobaaHamn, meiav. Y. HsloTon €pyEiMK HYpHHH Maiina
INEMEHTAP 3appadya OKHMM, KOpIlycKyila Wax/IKia TYWIYHTHPILaH
6¥nca, HdexkaprHdHr »>dup xXaxularu KoHUENUHICHHU
prsoxnayTuprad X. loijiredc sca €pyFIMKHU TVIKMH cudaruia
TAIKUH TAAN. YHEHT PUKpHYa, EPYFIMK TApaHT MeXaHWK MYXWUTIa
TapXanybByy TVIKUHAUP, OyHARH MyxuTHUH €pPYEIHK TallyeuyM 3dup
ae6 xpcobnaitny. IlyHnait kw6, 61p-0npunan y3oKaa XoAnaiurad
HKKH X¥cM ¥3apo anoXaaopiadKKa ¢akaTTHHA yAapHH GOFmOBYH
OpaiAnK MYXHTM OpKaTHruHa GoktaHangu, ne® sxundan mascup
Kuaum npunyquny WIrapu CypUiaM.

TasaneHaur HMcONIAKRK opuAnMEM  GHIUK XOAUCATAPHMHT
Gapua Xucob cHcreManapHiaa V3rapMacJAHTHHH TabKHAJIOBYH
npuHunn. By npunnvn wynaal neG atananu: Dbapwa Quiux
XOONCAAGD XAMMG UNEPHUAl Xucob cucmemarapuoa bup xuaida pys
Gepaodu . bupopra wHepiMal CHCTeMaHW ONAHNKK Ba YHHU 1LAPTNH
paB#iuaa THHY TypraH K cucrema ne® ataiinivk. Sina OGomwka 6up K
cucTeMmara HHcGatan U TesndKa TYFpH YM3MKIH TEKHC XapakaT
Kiwrypuy K! cucreMaHH OflaMA3. YHHHT TE3MHTH EPYETHK TeIUTHARH
Xyla KHYKKCIHIHHEY OJAuHAaH aiftub k¥sitnuk. X sa X' yknapn xap
HKKaIa cucTeMafa Moc kenanu, Y ea ¥V, Z Ba 2’ ¥iJTapH 3ca Moc
papMilaa Gup-6Gupura mapamnen. Hlynmaii xunu®, K’ cucrema K
cucTeMara HucOaTaH X yxu 6yiinaé U reamikaa xapakamiaHanu. by
MyHocafaTHU [icKapT KOOpAMHATalapy CHCTeMacHra Kyiicak, ynap
opacHia Kyiunars GOFTHKIMK COpPAMTUHM KylaTHII MYMKMH:

X =X"+1,

Y=y,

Z=7 (1)
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Arap ©OHM3 MKKH CHcTeMara HMcHaTaH yAapHYHI
KOOPITUHATIAPHHHHT BAaKT Ba JXUCM TEINHTH MYHocabaTHUHH OAHO
Kapacak,

V=¥+¥ ¢2)

KeJTUO YHKaAH. Arap 2-TeHITTaMaHMHT YHT Ba Yan KMCMHIa BAKTHH
KYIIHO TeaTaHMIIHEH aHUKNACcaK ’

a=aq (3)

keiub yvukaau. 1-, 2-, 3-tenranamanap [lanunchi
anMamTHpumnapy. geiinrxaau. Illyuaai xuaué, Tanuneii
aNMaUITHpKINAApH GU3IHMHI GUP XMCOoG cHcTeMacHAAH HUKKHHYH
xHcob cucreMacura YTuiuga ¢azo Ba BakT Macm'raﬁnaﬁmmmr
AHBapHaHTAWIY (V3rapMaciauIiy) XakKugard oOJAaTIaru
TacaBBYPNAPUMM3HH aXC TTHpaAH. XaKHKaTad XaM, K cHcreMacHaa
KUCMHHHT V3YHIHTH

I=X-X; . _

ra TeHr 6yncuH. Yupa K’ cucremacupa KV = X, - Xjnp, yHnas
I =8 GYnravnurd yuyH At =A¢ Keané yMKanu.

Jopenn amMammupmmaapn. 1904 vty rowtann Gusnru X. A.
JlopeHU TOMOHHMIAH WITAPH CYPHAraH $a30-BakT AMMAIITHPHLLIADH.
VHra k¥pa, arap XapakKaTNaHyB4Yd CHCTEMaHMHI XapakKaT TE3JTUIU
EPYFIHK TE3NUTHTa AKUH Te3nukma G¥aca, yHpa lanunei
ATMAINTHPKIITAPH KYHHAAIW KYPHHHLITA KMpaJu:

4

X’ X—-Vtz ;'=1_FX
- s y=vz=2; 7 s

c I-—=

C-

Jloperu aaMawrmHpuuuTapy 6ViiHva, arap K7 xucob cHcreMacu
TRHY Typrai K cucreMacura HucOataw V Te3lukia
XapakarihaHaérran OVaca, K' cucreMala Y3yHJIHK XapakKaT
yHamum Gyitnua Kyltupnard dopMynara 6HHOAH KHCKApaau:

2
1=zr'1{1-~'f-r
C..
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Baxr 3ca xapaxatpary cuciemana, arap ' K — Ar, Ba H¥nca, y
Kytiuaary popMynara OMHOAH CeKVH ¥Tam.

¢

AI:AM

1_‘6‘5

HncOniinnk HazapHACHHHHT DOCTYAATRaph. 1903 munm A.
DHHUTEHH TOMOHMAAH XyCycHil HHCOWMARK na3apuacy, 1915 funu
BCA YMYMUR HHCOMANMMK HazapuAcH dapatunad. by Hasapuanap
HUCOWHAKK NpHHUURAapura 6ViicyHaan. Hucbuitauk
Ha3apHACHHHHI acocyll TocTyaaTiapH Kyiidaarmya:

1. HucOuitaux npungunu: maduamnune 6apwa KOHYHAGDU 6apua
HHEPUUAR XUCOG cucmemanapuda Gup xuaoup.

‘2. Epyraux mezauzunanz doumuiiaueu npunugunu: 6ywauxda
EpyFauK mezauzy Gapua uHepyuan Xucob cucmemaiapuoa 6up xua ea
SpyFauK marbasapu aa épyriukru Kabya Kuaysuukune Xapaxam
mezaneuea DOFAUK IMAC. . ) '

K — A

Knapr Mexauugacn (THIKMHIH MeXawMga)  MuKposappadaiap
BA YIApHWHI CUCTEMACHra O KOHYMMSTIapHH Xamia 0y cHcTeMa
KATTATMK)IApA OPAcHAArd afoKAZOPAMKIapHY Taxpubana GepochTa
Ymyanagurald GU3MK KaTTaaMiap opxkaar mdopmanaml ycynuHH
GeNnrHnoBYA Kazapud., XX acpHUHr 20-Hwuiapuaa maifno G¥nraf.
by Haszapngd HpIOTOHHHHT KAacCHK ME&XaHHKAacH Ba KAACCHK
IMCKTPOIUHAMKKAHMHE EPYFIMK Ba aToMaa PyH OepyBuH Xapaswiap
ypTacHIar# aaoXalopnuignapra X¥Aiall MYMKHH SMaciHTH
aHuKNanray, OyHzai Xoaumcanapra sSHIMYa €HARMNI 3apYPUATH
naiino OYVANIIM acocKHaa Byxyara Xenrad. Keaur cisu Gomxa Gupop
dbu3zuK MEKHopra axpatu® OyiamaiinuraH sykma ( nopuus )
MAabHOCHHHM aHr;iaTagu. KBaHT Mexawukacy  Hasapuii PU3IHKAHHHT
Kyla KMYUK MaccalW 3appadaiapHHBI XapakaT KOHYHAApHHH
Vpranysud OYnuMH. by cdaHHUHI BYXKyAra KelHIHIa ATOMIAPHUHT
TYPEYHINTH, poToadudekT, paTIHOAKTHBIKK Ba (OLUKA XONdcalapHH
KJAACCHK MeXaHMKa Ba KAACCHK DIAEKTPOAMHaMWKa €ppamuna
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TYWIYHTHPHID MYyMKHH OYIMaif KONTaHAMTH MyXuM oMu1 GVaral.
by xommcamapH TYIUYHTHPYBYM HasapuMsSHH ApaTHIL Foacu M.
TMaadk, A DiiHwreiid sa H. Bop cHHrapy olMMIapHUHT acapiapnia
HArapM CYpHITaH.

Knaccuk ¢H3MKa KOHYHTAPHHU XyAa KHYHK Maccalu
appavyaiapra TarOMK KHIHILAA OAWHIaH Xylocalap KJIacCHk
TAacABBYPJApHH Ty0HaH Y3rapTHpHUIHK TanaG kunau. Kaaccuk
(H3MKana 3appa HYPNAHKILH HEPrASCHHHIAT KUAMATIapH Y3AYKCH3
6ynanpu. 1900 #fiunga M. IInanxk Moaiaga 3A€KTpPOMATHET
HYPAAHHLWIHHHI MYBO3aHaTaa OVIHII 1apTHHY TAOKMK KHIAH. Y
HYPNAHHIN 3HCPTUACH YMKAETTanda €KW ioTHnaéTraHia ¢akar
YIAYKIN (KBaHT/JaHraH) KulimMaTmapraruHa »>ra OyJIuiru
MYMKHHJTHTH TYFPUCUAArH THITOTE3aHU WirapH cypau. 1905 iwiu A.
DJHHUITeHY EpYFIMK TYIUASTTaH MeTAUIapAAH TAILKAPUTa CKTPOH
Yk xoxucacu (doroadubexT)HH Tekuiupud, 3Heprus pakat
OTHANG EKM YEKMOTHHAa Xoamail, vy HypmaHuin KeBaHTH  QOTOH
KYPUHHIIMIA XaM MABXKYA OVnanM, aeraw xynocara xkenmy. ®Doron
sHepruscH E=hv ra Tedr, 6yHEa A Flnavk poumMuiicd, v -
IMEKTPOMATHUT HYPAaHHLI YACTOTACH.

1913 finnga H.bop €pyFIMKHHHI KBAHTNap Ha3apHACHHW
ATOMJIAPHUHAT TY3MIHWIIM MacalacHura TaTOMK Xunub, atoMiuary
3MEeKTPOH WY aroM SIAPOCHHMHI arpodMaa KiacCHK MexaHHKa
KOHYHnapura OViicyHaaHuran aHHK opOHTamap O6¥iinua
XapaKaTiaHWIIWHY Kypcarad. byHnoa opBuTanapHHUHr xap Gpuza
SACKTPOH AHHK, FIHEePrUANd XOMATIa, sibHm GapkKapop XoaaTda
O¥nHO, Xed Kauaail HypaaHWul pyil GepMaini. ATOMHHHI HYp IOTHHIN
EKHM HYPp UHKApPHIUH (HakaT 3JeKTPOHHUHr Gup opGHTagaH OolIKa
opGHTara ¥THIIK Guiaan GoEMHK, Bop HazapHACH Hr colma aToM
BOAIOPOJ aTOMHUHUHIT HYPIAHHKII XYCYCUSTAAPHHHU TYLIYHTHPpHO Gepa
OJIAM. AMMO Mypakkad atoMmapra, MoNeKynaiapra Oy HasapusHu
K¥nnam MyMKHH OYrmaiinu.

1924 inna J. ne Bpoiins moama €pyrink Kaby XaM 3appa, XaMm
TYNKHH XycycHATIapura 3ra OVnaaM, NeraH THIOTE3AHW WiiapH
cypar. by dapas, SbHH MOANWA 3appaHMMI TYAKHH XYCYCHSTIAPH
Xap ToMOHJaMa Tacaukaangyw. IHyHpah kunub, Kopryckyasp-
TYAKHH Zyanu3My FOSICH TacAUKIaHmH: 6y rosAra OWHOaH, TYIKHH
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XYCYCHATra 3ra obbekTha 3appa XyCYCUATH XaM YHFoOHauu, 3appa
3¢a MAbIyM IaponTaapia Y3HHA TVIKMHIAPICK TYTAZH.

1926 itunu B. Illpéauurep 3appanap XapakaTMHKHHI TVJIKHH
HA3aAPUACH YCTHEA WILMR0, MOANWI 3appanapHiHr 3appa Ba TYIKHH
XYCYCUATAAPUHH HQPOAaTOBUYH TeHIMNaMaHu uininab unkau. by
TCHIMIaMAa SHT COoAJa aToM BOJOPOA ATOMH MACaNlaCHHH aHUK
euud Oepam. o

KBaHT 3NMeETPOAHHAMMKACH  MailloH KBaHT HA3APUACHHHHT
EMEHTAD 3appayYalapHUHr 3NMEXTPOMArHUT MaifioH GuaaH ¥3apo
TALCHPHHH ¥pTanysunr OynuMu. Knaccux saekTpoznHamuKkana
3INEKTPOMarHUT MaAOHHWHT ($akKaT V3NYKCH3 Xoccajaaph xHcobra
ONUHCa, KBAHT DNEeKTPOAMHAMHKACHIA 3JEKTPOMATHHT
MAMAOHHWHT YAIYKIIHM (AUCKDET) XOCCACKH XaM 3BTHOOpra OfMHHAIM.
1900 iiunpa M. TInaMvk abcosatoT Kopa XdUCM HypAaHWIIMAA
MOHOXDOMATHK EPYFIHK ANCKpeT JHeprus (KBaHT) XOAHAa
OyAMINMHM THIOTe3a Tapaupa airrad. 1905 fiwmma A. DiiHIUTedH
SMEKTPOMATHHT HYPIApHUHT TapKAIIYN Ba I0THAHIUMK KBaHT/iaHI3H
OVaubHU Ba 1917 MK ¢a GOTOBHHHE HYPJAAHUIIH BA IOTHIHLIN
IXTUMOJLTHTH TyIIyHYacuHH Wdopanab Gepmn. [1. Aupak 1927 itunaa
HYPAAHMIDHWHE KBAaHT Ha3apusACHHHK SpaTaM. '

KBaHT MEXAHMKACHHMHI YY XHA TAAKHAH (MHTEPNpPeTALMACH).
KBaHT M¢XaHHMKAacH TapHXHAA YHHHI KOHYHUATIADMHM YU XU
HYKT2H Ha3apiaH TankuH 5THLI daHaa KeHT éiunraHmup. bupunvwy
MAAKUN  KONneH2a2eH uHmepnpemayuacy HOMHW OMIaH ATAYBYU
xoRuenuua Hunsc bop ToMonKaan acocnaHtan. Hxxunsu masxun

cmamucmux unmepnpemauyua HoMu 6unaH atanub, v Make bopn
XaMaa KaHmaliaup MabHOoma A. DHHmMTeHH TOMOHWIAAH Wiraph
cypwirad TanKuH 6¥aus, 6y TanikuH  KBAHT Ha3apHACH KYPOJIHHE
aManuit MaLHORA KYUTOBUH HAZAPHETYU DU3HKNAp TOMOHUAAH KCHT
MUKECHa KYAnah-KyBBATNAHYBUH KOHUENMUNA. Yuunvwu maaxun Xb10
ge DpepeTT TOMOHHMAAH WIATapH CYPMITAH K¥n OyHéau
unmepnpemayua  O6ymu6, y nactnabky WKKM XHA TaAKHHIAH
keHuHpoK {1957 #i.) naitmo 6¥nran. by TATKMHHKMHT Tapaduoprapi
KaM, Aekun KeluHrd Wwutapna XX acp oxupn sa XXI acpumur
ouwitapyaa YHHHI Tapadaopaapy COHM Ce3WIapH Japaxaga OwHb
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KeTAH. 1-TaakKuH GVitya y-GyHKIUS MUKPOOOBEKTHHHIL
MaKpooOBeKT OMNaH ¥3apo anoKaJOopiHKKa KUPHIIK oxvbarwaa
IXTUMONIHKAAPIaH (PakaTriHa GMTTACHAA aMaiira OWaau. 2-TamKuH
Oyiivya GyHnail anokanopaukna MuUxposappadanap aHcam8an ¥sapo
TYKHAAAW BA VIApPHKHT Kaiicu OUpH aMamra owaiH HeTan ¢apas
VpUHCH3BKP. 3-TankuH GVituya OyHA2i aToKamopIMK HaTUXacuaa
WMKOHHATAGPHUHT Gapyacd aMaiara oliald, JCKHH Xxap OHp
UMKOHHAT aTOXMHIa OMHIaH AyHEpa pyebra yukanu. AbvHu,
ATOKAJOPINK Tyhaiiy zappayamap KMCMlapra axpalnaiH, xap Oup
KMCM aToxuia gyHE cudaTiia pHBOAIARMINHHH FABOM FTTHDaIM.

Kopnyckyrap-Ty¥ikMH ayamasMR  KIacCHK dM3UKaga MoaAa BAa
MaiknoH Oup-OupHra Kapama-kKapuid Kyiuxap 3aM. Aciuaa.
MaTepHAHHKI Oy UKKH KYPHHHUIK OMD Hapca SKAHIIHTH, yAap TYPAH
XHcol CHCTeMacHIaH XapaMilijdfa Typiuya KYpHUHHLUIapU KBaHT
puzukacuaa aéy Oynau. MacanaH, EpYFINK HYpH OMp TOMOHIAH
Gotontap ned ueMeHTap 3appaya, SeHU KOPITYCKYAa KYpHUHUIINAS
aKC 3TTUpHAca, OOLIKA TOMOHIAH Y 3AEKTPOMarHuT HYpPJaHHLIW

MaliioH, TYIKMH KVpuHHImUAa, ©Gomxawya aHTranaa,
3MEKTPOMATHMT TYAKMHNADH TAp3UNA aKC TTHPMAAgH. TYAKHH Ha
Molfaa O6Hp XMCMHWHF HMKKU  XHR  KYpHHMIHEAUD. .
MukposappayanapHe THpPKHWAAH  ¥TKascak, yaapaa
nHrepdepeHUMa XOOWCACH comup OVAMO, yHUHI TYIKMH XOccacu
AKKOJNPOK HaMOEH O¥aaau. Maxpoayué Xomwcainapu OWIaH
MHXPOIYHE XOBHCAMAPHHH TANKHH 3THIUINZ TYpiHya MaHTHKHM
KVLTawra TVEpH Kelmaau. '

Jde Bpoium rumotezacd 1924 iwmm dpaHlys onumun JIyu je
bpofine EpyFIUKHHWHP MKKWIAHraH TabuaTH, ABHH XaM
KODPIYCKYAAp, XaM TYJIKHHAM TaOMaTH Xakuaard uxkpuu OyTyH
MoK oObekTnapra TaTOMK >THIO TYFPUCHIArW FOAHM WITapy
CYPAH. YHUNT TYAKHH XaKuiarn Tacassypiapu e Bpoiie TVAKaHM
e aTamaad. YHHHT ¢ukpuua, GOTOH KOPHYCKYASp Ba TYAKHHITH
TabHaTra ara »KaH, AeMak, OOWKa 3appadanap SACKTPOH.
TMO3UTPOH, MPOTCH, HEHTpOH Ba JoluKa MOIHHA 00beKTAap XaM
UIyHAAK TaGuatra sra 6yminK kepak. Hatwxasuit smovabcn P ra
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Tedr Oyarad OGapua 3appayajnap TYIKHHIW XOCCATa 5fa Ba YNapHHHT
XapakaTh KaHgaioup T¥axuind xapaéu Gwnaxn Gomianrangup. Ly
acocla HHCOMHNMK HazapHACHHHUHT yMyMHH NpUHHHOJADHTA
TasgsHUG XapakaTnaHyBuyd 3appadaHMHT TVWIKWH Y3YHIHIMHMHIL LIy
3appada WMITYIbCHTa GOETMKJMIKA XaKRIaTH KOHYHHM Kauid HTau.

By dopmynaga 4 [lnaux AoMMHiicH. Arap 3appayas
JHepIMATa Ba UMIIYABCTA 3ra OVAca, YHUHT aGconmior KuiiMaTH p ra
TeHr 6Vaus, v Oian OoFIaHTal TVIKMHHIHT YACTOTACH v £ Ba

A h
TYAKHH Y3YHAWTH >ca A “’; ra Tenrnup. Keiunru naspaaprna

§TKasuwIraH PH3UK IKCIepUMeHTiap A¢ bpolisiHMHr riunoTesacHHmn
tacmukaaau. K. Jdapuccor sa 1. IxepMep ¥TKaszran taxpudamapaa
CKTPOHJIAP KpHCTajnapaan Yrumuipa ne bpoiinp akiTrauuaex,
TYAKMH CHHrapu AMdpakiusra yupap osKaH. KeligHrn
AKCHIEPUMEHTNApAR YAEKTPOHJAAPHUHT AUdpakuMACH KYII MapTa
UCcOOTIaHIM. 2

Heasngmknap npeuunnn (Teiisenbepr). KpaHT MeXaHUKaCHHMHI
ApatyBudaapuigan 6upu, HobGens Mykodorn naypeatH Bephep
[eifseHOepr KBaWT MEXAaHHKACHHM TaIKHMK 3TYBYU MAaTEMAaTHK
dopMyranapaad dolizataHubé, OHp BaKTHHHT V3uAa
MHAKpo3appalalapHHHI KOOPAHHATACH Ba WMITYJIBCHHEHT SHT aHHK
KHHMATHHM aHMKAAara Xapakar KWianb, Kyiinpard GopMmMynaHu
sipaTanu:

XAP, h

By dopMmynana X  xoopasiHaThap KHEMATHAAIH HOAHWKJIHK;
P uMnyibc KMAMATHAATY HOAHUKIHKHM Wdonanaiinu; h oca
TlnaHK ZOMMKEACH AcHiIaNnu.
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Tyaanpysuannmk npurnume (H. Bop). Hanuwsanuk onum Huiwe
bopHUHI ¢duUKpHuUa, MUKpooOBeKTAap XaKHAArKW ©Oapuya
MALAYMOTAAPHH ONMWMAAD MyafidH aHUKIHKIA HIUIUIOBYU MAaKpo
YCKYHamap BOCHTACHMAA OJafM. Xap KaHaail MakKpOCKONMK YCKYHa
BOCHTACHAE MMHKPOODBEKTAAPHHUHAI €KU KOPTIYCKYNSApP €KH TVIKHH
XOCCARAPHHHTHHA TADKHE, STHIIH MYMKiTH. MHEKpOOGBEKTHHHT XaMm
KOPNVCKYAApP, XaM TYAKHH XYCYCHATHHH OHp BakTHHHT V3nga
TAaRKHK 36 GynMaiinn. by o6beKTIapHUHT CHPH MKKHHIHCHTA
TYRIUpyBYu O¥AH6G KenWILH MYMKMH, Xojoc. MaxkpoyekyHanap,
makpo npudopnap KraccuK (pM3MKXa KOHYHIapura OVicyHaaud Ba
yAap MEKpoRyHE Xakuzard HHGOpPMalLMLIapHH*KAACCHK (PH3MKA
TYWYHAAHIAH THJIra ardaprH® OGepwitH kKepakx. [emak,
MHUKPORYHENATH Xap KAHZAH XoHCAHU Y3H4a aloxyaa oMb Taxiun
JTHII MYMKHH 3Mac, 0ajlky ¥ ¥3ura KIaccHMK MakpoCKOITHK YCKYHa
Ounay anokanopauMKHu xam Kampad oamiun no3suMm. Konkper
MAKPOCKOINIMK YCKYHa épiaMKia OU3 MHKpPOOOBEKTHHHI &
KOPHYCKVISIP XYCYCHATIAPHHHM €XKM TYIKMH XYCYCHSTIapHHH
AHUKARIUUMH3 MYMKMH. JIEKRH YNADHMHT XaM YHHCHHH, XaMm
GyHUCHHM OUp BAKTHMHT V3uja Tankuk 3THO G¥mmaiimm. [lEynunr
yavd H. bop TYIOHpYBYWIHK NPHHUHEOHHU HATAPH CYPIaH.

Dinmreiin  [lonoanckuiéi  Pozen napamoxcn. H. bBop, B.
Ielizenfepr Ba ylapHUHT TapadIophapMHUHT HVKTAK HA33apH KBaHT
MeXaHHKacKaary KolmeHrarcHYa TajkKie aeb atanany. by koHuenyua
tapadopiapH MHKpPOOOBEKTNApPHH CTAaTHCTHUK YCYAla TalkKMK
ITHIIM Gunan axpanu® Typaau. A. DHHIITCHH KOMCHrarcH4a
TANKKHIArH MKEKpooObeKTAapra CTaTHCTHK £HOAINYBra MyTHako
Kaplid YMKAM Ba YHUHr QHUKpUYA, MMXPO XapatHaapaaru
XapaKaTHU XaM xaTbuii AerepMuHalusara, cabad Ba OKUGATHHHT
Y3BHH ATOKATOPAMIATA ACOCAAHNUO TACBUpAAI MYMKHH, DWHITEHH
6unan bopHuHr MyHO3apacu ¥H HiMaya JaBoM 3TAM Ba 1935 iiwin
A. DiHumiTedin, b. losoabexkuit, H. Posernap @Pusux
PEAMMKHUHUHT KBAHT MEXaHWK TACBUPIAHUIIUHU TYIHK, AcHUil
MYMKHHMH? [ef HOMIaHTaH MaKO/a SWI0H KWIHILAH, by Makoiana
Ditmureitn  Hoponsckuit  Poszen mapamokcu (DTIP nmapagokcH)
0aéH KIWIHHIAH 3AM. YHMHT Ma3sMYHH KyiiHparnva: ¢apa3 KWIHHT,
KaHaaliaup zappa ¥3-Y3Mya MKKHTa 3appauara OyaunHub
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napyanasub, SHp-dHpHAaH 1ily Kalap y3okIailnG XeTraHkH, YIapHh
Xed kaumafl ¢uskk anokapopauk Gornailt onmMaiiny. Arap XBaHT
MexXaHHKacH xax O¥ica, yHaa 3appauaitaplaH OSupuHu Yagaumn
(MMIOYAbCHHH, MMIIYABC MOMEHTMHH, CHMHWHM) HaTHXacuxa
YHKApUATaH Ganiopar, HKKHHYMA 3appaya yyyH XaM IIVHYATHK MOC
GyaMiY Repak. BollKaua alirraina, KBaHT MeXaHHKACHTA 4COC/IaHHG
WKKMHYM 3appada YCTHAA 3IKCIEPUMEHT YTKasMacaaH, yHW
KY3FATMACHZH, YHIA TALCHD 3TMACHAH TYpHO YHUHT XYCYCHATIapHra
OMI MyailsiH COHM KMUMATAAPHH oMUl MyMXdH 3KaH-za?! (OI1P
napagokcH OYTYHIH KyHia KCTepHMEHTAN TaAKHKOT/IAp acocHIa
VIHOHYAYW TacHuKnauray). by Makonara H. bop napxon xapob
fepapkaH, QHU3UK PeaNANKHMHI IKCMEPUMEHTAN BASUATAAH
AKpaNMACAUTH, KBaHT XondcanapHWHr GVAMHMAcAMTH Ba
AXJIMTAKTH FOSICH acocila TAAKHH 3THIU JO3HMJIMIHTAa HHIOpa
Kuarad. by xodpa ran Hadakar >KcrepHMeHTad Ba3vuATHMHI
SXVINTANTH, Gajkd OyTyH KBAHT CHCTEMACHHMHT SXIMTAWIH, OHp
OYTYHIHIHM, KBAaHT OOBEKTAAPHUHI ATOXUIA KOPPEeNsTHUB, ¥3apo
GornaHran TabHaTH Xaxkuaa GopMoKaa.

bup BakTnap AroHa SXAUTAMKHH, GUp OYTYHIMKHH TallKWil
3TraH oOmexTnap rapyu OHp-OupHIaH ¥3apo atoKamopAMKKa
KUpHIIMARANTAH Japaxala y3oKAamTHpHO, axpaTu® TalnaMrax
B{nca-ma, ¥3auna YTMHUILHUHT MYXpUHM KonmupraH Oynagu Ba
yAapHUHY OHTTacHIArd y3rapuil) LWUYHIA XaMOXaHT pasdltpia Golka
LIEpUMIMOA XaM IIVHASH KOPpeasiTHB Y3rapHIUKKWHT 6¥Ininunra onmnb
Kenagy. by Gup 3appaya XOJATHHUHI MXKMHYU 3appayara {rapuy y
3appava OMpHMHYH 3appavaiaH XaHYaduK y3okHa GVAMLIHIAH KaTbH
Ha3ap) KYUHUIH KBART Texenoepranuacu neiiunany. by xounemumsra
OuHOaH, OyHE OM3Ira MexaHMK paBHLiAa TapKuOWil Kpcmiapra
axpanMatinuras GHp OyTyH, AXNMT OMpIMK cHdaTHAA HaMOEH
Oynanu.

DaexTpon (10H. elekiron  KaxpabGo, KatpoH) du3uka danuaa
OHPMHYU Kalud KWIHHI2H, 3HT KMYUK IeKTP 3apsaamra 3ra Syiurad
sjieMenTap 3appa. benruc e, ¢ . Dnextporun 1897 Hunna HHITHS
dusuru XK. Tomcod xauid >TraH. BiIekKTpoH Xap KaHAaall aToM
TapkuOugaru MaH®wri 3appanapaad ubGopar. Heittpan atomma
SNEKTPOHNAD COHM SAPORATH TUPOTOHMNAP COHWIA TEHT.
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DIeKTPOHHUHE 3apsiid (e) Ba Maccacu (m) Kyiuaarura TEHI: e
=1,6021910-°K; »,=0,9109510-® xr = 0,51100 M3B/c’. DnekTpoH
¥3-¥3unaH 6011Ka 3appanapra alilaHMacliaH cak/laHKd K0JyBuM 3appa
630, nenToHnap rypyxura Kupaiu.

DneMenTAp 3appanap  MaTepWsiHUHT 3HI KIMHK 3appayanapu.
JacTrabky MabHOCHIa KVpa, n/leMeHTap 3appajap Marepus
TY3UWTAIHHEHT BolllnaHrHy OVnuHuMac sneMernTaapuanp. XK. Tosmcon
1897 iwin OvpHHYH 6YaR6G MaHOMN 3apaiyid 3AeMEHTap 3appa
IEXTPOHHH Kaid 3taK. 1919 ifuwnn 2. Peszepdopn MycGar 3apamm
NMPOTOHHHA Kalud >tmv. 1932 immz K Yeapuk HeiiTpan zappaua
HeHTpOHHH Kalud 31au. T1. JIHpak 2JeKTpOHHRHMHT AHTHNIONH MycHat
3apAMLTA NO3UTPOHHH Kamid stau. M. Ilaank ameKTpoMaraur
HYPIAHUILIAPH  €PYRIMK HYPJIApWHH TAallyBYH 3appa  (OTOH
TyliyHYacura acoc connu. Amod ¢usuru X. KOkapa nH-Me30HMApHH,
K. Anzepcon Ba C. Henepmeitep moonmapHu kaimd stad. XX
acpuHHr 50-iiunmapuna K-Me3oHnap pa runepoHaap Kalld >TwiaM.
Xo3uprava 350 maH opTUK 3seMeHTap 3appa Ba aHTU3appanap Kaliid
ITWITAH.

3appa-anTH3appa xXydTe  sappanap OHNAH aHTH3appPANAPHHHT
Oup BaKraa Oupraiuxaa (Xydt xonaza) XxocHn 6ynunm. By xapaén
JHEpPrysi, HMUYIbC Ba BOIIKA KATTANHKJAADHHMHT CaKJdaHKIN
KOHyHnapura OyiAcyHanu. 3appa-aHTH3appa XybTH Xocwt 6¥miimu
Aapo HuiaH TYKHAIYBYM 3appa SHEPTHACUTA Ba XXKapa€HAa HINTHPOK
TYBUK OGolIKa 3appajapHHHI xOoccanapura GOFMHK. DiemeHTap
3appaTapHUHT eMHPWIMUIH, YJIAPHMHT ¥3apo €KH arpoiap OUnaH
TYKHAUIYBH HATHXacHAa TYPAM 3appa-aHTH3appa XypTH XocHn
6¥namn. Macanad, npotoH GHAaH TIPOTOH TYKHALIYBY HATHXACUIA
NPOTOH B2 aHTROPOTOH, (OTOH OMIAH NMPOTOH TYKHAUIVBHY
HaTHXacHia MycHaT MIOOH Xocka G¥namu. EMupimm HaTHXXacHAA
HelTpan kaoH (K° MesoH)man MycHarT nuoH (MycGar n-Me30H,
n*) Ba mMaHduil nuoH (MaHdud T-Me30H, T}, Heltrpan nuMCH
(m°)naR anekTpoH (¢} Ba MO3WTPOH (e*) xocun OGynaam. Onataa,
3appa-aHTH3appa XyQpTH XOCHA OYNMINM Aeraniaa (poTOHAAH
ITEKTPOH Ba NO3UTPOHHHUHT Y- (e te*) BYyXyAra Keaulld
TymnyHunaau. bupop zapaann zappa (MacanaH, aTOM SLIPOCH)
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MalloHuAarH (OTOH 3NeKTPOH-NOZUTPOH XYQDQTIMIUHK XoCWn
KHNAOH.

ARTHRYBE  aHNTMMOIAASAM TAIIKWI TONTaHd THINOTETHK OOLEKT.
AHTUMOLAA Ba aHTWAYHEHUHT GVAMLIK TYFpUcHAAr TUROTe3a 1933
i I1. dupax ToMoxuuaH afiTWaradH. BHpox yiapHHEr GOpIHIrd
KyJaTHIUiapAa TacAHKAaHMaraH Ba WHKOP 3THMarad. Macanan,
10/U1Y3 HEHTPHHO, aHTHIOINY3 3Ca AHTUHCHTPHHO COMHMINM Kepak;
JEMaK, VAapHH HEHTPHHO TEAeCKONM AXPATHINA MYMKYH. BHpox
HEeHTPHHOC TERECKONMHMHHHI Ce3THPJIHIH Xyza IacT OYNradHaAuru
cababnu yrap Xald Kaitl KWIHHMAaraH.

ANTH3Appanap  3JeKTp 3apaAM Ba Mard{WT MOMEHTH 3appanapra
HKMcOaTaH KapaMa-Kapuin KuitMatra ara §yAran aneMeHsTap 3appanap
MaXMyacH. AHTH3ADPATAPHUHT MaBXYIUTMTH XaKifiaruy HYKTaW
Ha3apHy gactial wHraus oMy I8 Jupax 1931 i warapy cypran.
. Hypax aactiaad 3NeKTPOHHUHET MycOaT 3apsjid aHTHIIOOU
AHTHIAEKTPOH  NOZHTPOHHHU Kauid 3Tau. CYHIPAa AHTHIPOTOH,
AHTHHENTPOH Ba OOLIKA AHTU3APPAIAPHUHI MABXYIUIHTH aHHKTAHAH.
Mandmit 3apsammm aHTHSAPO Ba MycOaT 3apsmiv TO3MTPOHNAPAAH
TALIKMA TOMNraH AaToM AHTHATOM JeliMnaan, 1Oy Tapsja
AHTUMOJIEKYIa, aHTHXHCM, aHTucaiiépa Ba X0Kaszo Tap3la
aHTHUTANAKTHKA Ba AHTHKOHHOTIaprada JKCTParosaumsa KHIMin
MYMKHH. Dapua aneMenTap 3appanapHUHr aHTHRoLIapH Gop.

Ansarnassans (T, annihilatio Hykonuu) 3appaHHHT
aHTY3appa OMIaH TYKHAUIKWIM HaTdxkacuza Gowixa sappasapra
ajilaHMID XapaéHd. AHHUTHAAUMAHHHT CopHmm nafkgo GV¥arax
3appanapHBHT cOHY Ba TaOMaTWra, 3appa OWIaH aHTU3APPaHHHT
KaHAak xonaTaa OyNMILATA, YIADHUHT ¥3ap0 TabCHPH KaHaaliurura
GOFMHK, AHHATHW/SIMS MyalaH caxlaHul KOHYHIaphra OVHCcyHamH.
AHHUGHIAUMA NaliTHIa 3appajiap TUSUMHUHWHT YMYMMIL SHEPIUsACH
{MaccacH), XapakKar MHUKIOPH, X2paKaT MHKAOPH MOMEHTH, NEKTp
3apAdM YarapMaciaaH cakjlaHalid. AHRUTIDIAUMAAA XyAa KT 2HepTrHA
axpanud YMKanH. DnexTpoH OWIAH MO3KTPOH(AHTHIEKTPOH)HHHE
AHBUTHAANMACH Hasapuil xXHXarnaH pa Taxpubaiappa Oatadcun
TeXuwdpunrad, 3appa ©Ousay adTH3Appa  yupallraHia
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AHHUTHNANMATAHUG, MaTepMsTHHHT OolKa akiura aiinaHagu.
MacanaH, >3eKTpoH (e¢) Ba MO3ATPOH (&'} AHHUTHASLHICKH
HATHXacHIa yaap HYKoaumG, ¢orok vy (EpYFIHK KBaHTH) XO0CHA
OYmaum. AHTURPOTOH (p°) BA aHTUHEHTpOWIap HYKAOHIAp &WnaH
AHHMIWISLMARaHaaH, OyHEa ® MesoHAap XocHn OVaagu. Xymanac,
ARHUTHASALNA XOOHCACH MaTepHSHHUHAT GHp Waxigad GomIKa IaKara
(MOoIa WaKNHZaH MalOOH WaKJIATa) Ba, aKCHH4Y4, YTHINWHH
wcbornmamra gamua 6¥naau.

Aapounap (loHoHua hadros  KaTTa, Ky4iaH) Kywin ¥zapo
TABCHPJIAPIIA UINTHPOK DTYBYHM 3MEMEHTap 3appadanap cHHbH.
Aaponnap cuHdura 6apua SapHOHAaP Ba ME30HTap (pe30HAHCHaD
XAM) KMpanai.

Bapuonnap (ioH. barys oOFMp) MaccacH NMPOTOH MaccaculaH
KHYHK O¥ImaraH fipuM GyTYH CAMITIA OFHp 27eMeHTap 3appavaiap
rypyxu. bapHounapra npoToH Ba HeHTpoH, FHOEPOHJIAp,

MaTYHXOp 3appajiap Ba PE3OHAHCHAPHUHT GUp KUCMH KHpaIH.
bapMOHAApHHHT 3HI ¢HTHJIM NpoToH 6¥nnd, yHHHr Maccacu
IEKTPOH MaccacugaH 1836 GapoGag: ormp.

MadTyn sappanap  XBaHT COHH HOJTa TeHr G¥iMaraH
MadTYHINK Ka 3ra 6¥nran 3appanap. MadTyHnux XBaur coHk ch
(asnu charm) Oenrucy Gunan udopanaHany.

Bupryan sappanmap (not1. virtualis  SXTUMONHIL)  KHCKA BaKT Af
HaBOMUNA MaBXyha OVAyBUM OpATHK, XOMATAArH 3appatap. Bupryan
3appafap peailb 3appajlap CUHTapy KBaHT COHJIApHMra (cRBHHH,
3ASKTPHK  Ba OapuoH 3apaznapH) sra Oynaran umiyroait
3appavanapkd, yiapiarH 3Heprust (£}, iMOynec (p) Ba Macca (m)
¥pracumard ajloKafOpJHK peanb 3appalaphalrMiek 3Mac.
2 W+ mic’. ByHaKa XoiaTnap, Xyaa KMCKa BaKT OpaiurHia piit
Gepul (Oy BupTYan 3appavanapHu 3KCNEpHMEHTan ycymla xaiin
3THINTa XajJdaKuT Oepaian), 3Heprud Ba BAKTHH KHECIaWaard
HoaHHKMKapnan Kenud uuxamu. Iy cababnu BupTyan 3appaniap
KMCKXa MYDRATAH OpajiHK XonariapHia mafino 6Ymany Ba yHU Kailg
THG G¥nMalinn. Bupryan sappanap anoxagopiuxsiapHM Taimldiiga
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MYXHM poab VitHalinn. Macanas, HKKiTa 31eKTpoH Gup-0upH 6Hnad
OWTTa 3EKTPOHHEM YHKApHD I000pHiT Ba GolIKa BUPTYan GOTOHHA

TMI 3Ea3Ura Y3apo anoKaaopiuKKa KHPpHEIAAH. ATIPOHIap 10KOpH
IHCPrHA TARCHPHIA BUPTYAl 3appaiap KOMIUICKCH §1IaH amMauri
M 6unaH Y3apo aNoXaAopAHKKa Kiprurand. byrna (Xap 6Hp Hyp
YMKAPHIN Ba IOTHU XKeTMa-KeTAMTHAA) MMIYAEC Ba IHEPrHd
¥pTacMIaryd AA0KAAOPAHK By3unamu.

BHptyan XoJaar KBaHT Ha3apHAICcHIArH MUKpPOCHCTeManap
OpACHAATY KIHCKA BAKT HABOM 2TYBYH OpalHk Xojaar. by xomatma -
CHCTEMAHMHI JHEPIHACH, WUMNYJALBCH BAa MaccacH ¥pracHizaru
OFATOATH alOKanopMHK Oy3wnaad. Onmarna, MHKpO3appaJlapHHHE
TYKHaINYBKAR XTHMOAWNH OUp BMPTYad Xonat coiup OYiaau.
Macanan, uediTpoHnap OGuimad npoToHIap TYKHAUWITAHIA
JeATPOHHMHT Xocun 0¥nuiil Ba AapX0e napyalaHWlM pyi Gepanu,
Oy 3ca BHPTYAN XOJATHHHT COAMp BYAHUNEIND.

Jlesrronnap (IOHOH. lepfos  eHTHI)  KYWIH ¥3apo TabcHpiaapia
KarHalMalinrad X cHHAW 37eMeHTap 3appadanap. Jletrmormap
cHHbUra neKTpoH, Manbuil 3apAANTM MIOOHNAp Ba Maccack 2Ta
MPOTOH Maccack arpoduna 6yiran orup t-7enToHNap, BACKTPOH
B2 MIOOH HEUTPHHONAPH XaMaa YIADHHHT aHTH3appanapy KHpaaH.
JNerrroH HoOMMR, YIapHIWHI TAPKUGHHOArd OFHp 3appaiap XanH Kalud
KHNAHMarag oup nadraa (1950 #.) Oepwwran 3am.

I'nneposnap (loHOH. hyper yTa, OKOPH) MAaCcCacH
HYKJAOHJAap MaccacHUIaH KaTTa Ba KaTTa (sapoBHil MHKEcma
ONMHIAHAa) SWIall JABpHra 2ra 6¥araw aneMeHTap 3appadanap.
Tunepounap aApoHnapra MaHcy0, JIeKWH DaproH xaM xMcobTaHanH.
I'inmeponnap anoxuna KBaHT COHMra  axuOamukka (S) sra Ba K-
Me3oHAap Ba alpHM pe3oHaHcaap Ounan OHpranukza axud
sappayaiap TYPYNMHU TAITKWI KMRaaH.

Tmoonnap (MHTA. glue  enyum)  cnUHHU 1 ra, TUHHYWIHKIArH
Maccacu ( ra TeHr G¥nrap ksapxiap ¥YpracHOary Xywid AApoBUi
ANOKANOPNHKHHHT TALIYSYMcH XHCOBGJAHYBYM TUMOTETUK
3NMeKTPOHeHTpaN 3appavasap. XO03HPrH 3aMOH KY4YAH ¥3apo
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ATOKAIOPIHKIIAP HasapuAcH  KBaHT XpoMOAMHaMHMKacuia Oup-

6upupan  parey  OMAaH QapkK KWJIYBYM CAKKH3 XA DAIOOHAAp

Gopiuru raxMuH KuauHagu. Keapxurap opacHjparv aaMamiuii

KBAPDKAAPDHWUHI PAaHrd HH ¥Y3raptupanv. bydaa axuonurn (s),
maprynauru (ch), r¥sanauru (b)ra oW KBAHT COHNAPH

YsrapMaciaH KoNaBepaaM, SBHHY KBapKIApHUHI TRIH (YAapHKHI
XyIoyimurn {d, u, s, ¢, §) cakigaHaOM.

AxnOmux (rapoiinbmux) (8)  ampownapHuur axubaux {(C)
Ba [Y3amauK (b} CHHrapu Maxcyc XycycusTiapHial Ompu G¥arad
ALGUTHB KBaHT COHH. bapua aaponnap myaitsH GyTyH coH (HOM,
mycOaT €k MaH(pmHii) KuiiMaTHMra sra OYAraH S KaTTAMTMTHIa ora,
JeKHH /§/<3 xuiiMaThia. AWTH3appadaiap 3ca 3appadaiapra
uicbaran xapama-Kapii Oearund rapoiiubiukka ara. $#0 (amMMo
C=0 pa b = 0 G¥nran)n anpounap axnrb 3appadanap Ae6 aTaIAdM.
Kyuan ¥3apo anokagopaHKIapla KATHAUIMAHIWIAH 3appadaiap
doToHra, aenToHaapra S=0 gKuiliMat Sepunanu. Kyuin pa
3NMEKTPOMATHHUT ¥3apo TabCcHp/IapH 6unak OoFdaHraH XapaéHnapaa
AXMOAKK cakKilaHaad, ABHM JacTnalky Ba HaATUXaABHit
3appavaJsapHUuHT FAapolHORHKIapH HUFHHAHCH OHp XHAAHD.
3apganaHraH TOXnap XucoBura pyit Gepysum KydcHs ¥3apo
ANOKAZOPAAKNApIA aXUOIHK OY3MAHINH MYMKHH. Y Xonja
GoumaHFny Ba CYHITH 3appavyalapHHHT axHONUTH AMFMHRIHCHIarK
dapk |AS| = 7 ra TeHrmmp.

AXxué 3appanap AXUGNHK KBAHT cOoHM KuliMaran S
{ odamdazu , axcubmac s3appasapdan apk xuaub, macaran p-
ME3OHAGPHUNZ, HYKAOHAapHUHaz S = ( 2a menz) HOATA TeHr G¥amaraH
aaponnap Ba OolIKA Y3HMTa XOC XYCYCHATIAPH Mapmyrxopaueu
Zsaaruey  HOMb KMIMaTiau aapoHnap. K-MeszoHnap, rumepoxnap
Ba alfpuM pe3oHaHcIap Fapoitkb 3appadanap KatopHra Kupagu. bapya
axub zappanap Hocrabuwmaup. Kyunu ¥3apo anoxamopnukaap
HaTHXAcHIa axXub pe3oHAHCAAp XyHa Te3NWKIA RapyajJaHagu
("10% ¢ BakTHa).

Krapgnap 3aMOHaBUH UMMM TacaBBypJapra k¥pa, XaMma
AZPDOHAAPHHUHT TApKUOUN KHCMHHR TAMKMI 3TYBUH THIOTETHXK

45



moamiti obwexTiap. by runoreza 1964 itunmm M. I'enn-Mann Ba T
Ireiir (AKIE) ToMouupan uarapu cypuiran. YHra x¥pa,
fapUOHJap y4YTa KBapkiAaH, aHTuGapdonirap 3ca y4Ta
AHTHKBADKIAH, Me30HNAp KBapK Ba aHTHKBApKIaH TAlIKill TONTaH.
Viura maiitaa ‘MabIyM O¥nrad Oapya aipowrapHd Kyiugard yd
TYDIATH KBAPKIADIAH TY3W1H MYMKHWH Aeiiiran. Yaapra 1/2 crivura,
1/3 GapHWoH 3apAfHTa Ba Xap GUpHra MocC KeJIYBYUM JIeKTP 3apsgf
273, -1/3 va -1/3 ra, a3nemeHTap 3apsay e ra TeHr Ginram 3appavanap
u, d Ba s Kupaau. Axcub 3appayanap TapKubura axuGHIKHHHT
TAUIYBYKCH S-KBADX Kupany. Kelinnuanuk Xsapkiap owracHHN SHaaa
KeHTAHTHPKIL 3apYPUSTH TYFANTAY, Magimyniop C-KBapkiap Ba
wypotiau b-KBapknap KWpHTHAAM Ba ADPOHAAPHHHI SAHTH
OMTATAPDHHHHE MaBXYITUTU Xakuaa Oamopariaap afmwinu. Byryuary
KVHAa KBapKNapHHHF 6 Typu MaBxyn O6ynnd, ynap Kyitmaaru
Genrunap O6unav udonaiaHamuw: u, 4, ¢, s, t, b. Kpapknap Ba
AHTUKBAPKIAPHHHT 3EKTP 3apsiiapd 3NeXTpoH 3apsaaHuHT 1/3 éKu
2/3 KMcMHra TeHT Ba MychaT €km MaHpuil uuropanu GYIsurd
MYMKHWH. YIapHUHI ciuhaapu 1/2 ra teHr Ba ®epmu-dupak
cratucTUKackra G¥licyRand.

Me3onaap (ICHOH. mesos ¥prava, opandKmarH)  agpoH7Iap
¢UH(pNra KApyBYH OeKapop IEMeHTap 3appadanap. MesoHnap
Gapuornapgan ¢apk KA, GapMOH 3apgAMra >ra Mac Ba HOJIb
E€XH OYTYH COHIH (fozor XNCOBNaHTaH) cnAHra »ra. Jacrnab kamd
ITWITAH TH-Me30H Ba K-Mez0HAap MaccacH TMpOTOH Ba 3JEKTPOH
MACCATAPHHUHT OPAIMFHAATH KHHMaTra 3ra OVATaHNHIE YYYH XaM
OyHpait 3appayayiapra Me30H aTamacuHu Kymnawrad. (Jactnab Mro-
Me30H Aed atanran MIOOHAAp MEe3CHNapra KupMaiis, yvyHku ynap
1/2 criudra sra sa Kyund ¥3apo TancuUplapia KaTHaluMaitnon).
ANpPOHABPHUHT KBapK Molenura OMHoaH ME30HIAp KBapK Ba
AHTUKBAPKAAH TAIUKUN TOUTAHIHP. :

Pezonancanap [pesoHauc sappanap] (JoT. resono aKc cafo
GepaMaH) APOHAAPHUHI KHCKAa BaKTHM KY¥3FajaraH XOJaTH.
Pesonancnap GolIKa HOTYPEYH SJeMEHTAap 3appanapiad dapkid
PABHILIA KYWIH SApOBHH ¥3ap0 TabCHpJAp OCTHIA NapyanaHald.
Uiy Tydalii yaapHMHT Suialll Kaspu sape Bakr# (7102 c)ra xoc
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6inran Karranukka SKUH OYmu6,10:2 [0 ¢ opanuruma G¥nmanm.
bupuHuy 6op pesoHaHc sappadand D, Mepmu yrrad acpHuHr 50-
#niiapnga xXamkacbnaapu OWiaaH n'-ME30HAAPHHMHI TIPOTOHJIAD
On1aH V¥3apo TabCHPMHM Vprawuin naiiruna kawmg sragu. by
JApPAYaHUHI XO3HPFH Serunanuui A, " €xu A, (1232). Pesonancap
KK Typyxra O¥auvdaau (B=1) GapuoH 3apsaura sra Gyaran
Oapuonsu peszonarciap Ba Mmesonan pesonanciap (B=0). bapvonnu
pezoHaHchap Me30oHra Ba OMTTa TYPFYH OapWOHTa . napuaiaHagy,
ME3OHIM PE30HAHCHAP PCa ME30HNapra mapuanaHamM. AXHGIn™3
HOUITa TeHr G¥AMarad pe3oHaHcaap axHb pe3cHaHcaap AcHHnamd.

QoTou (IOHOH. photos EPYFIHK) 3NeMeHTap 3apna,
WIEKTPOMArH¥T HYPAIHWII {TOP MAaBHORR  E€PYFAWK) KBaHTA. riviii
Maccanu CiMHH® Ira TeHr Oyarad HedTpas 3jJ€MeHTap 3appa.
3apannaHran 3appanap YpracHIArH >AeKTpPOMarHHT ¥3apo
TELCUPAAPHHUHBT TAIUYBYHCH. YHHHF 3HEPTUACH £=h@ BA HMIIYIBCH
p = hwe, Oy Xoliga, h Mnauk nowmulicn, ¢ EPYFABKHMHE
BAKVYMIAIH TE3AMIH, @ - MEKTPOMATHUT HYPJIaHHIIHRHI YacTOTA
OypuarH.

Coun (MHTA. spin afinaHMox, MNHRIAZHEPAMOK)
MUKPO3APPAYATAPHAHT XYCYCHIl Xapakar MUKJIOPDHHHHT OHUK
KaiMaTH 6ynub, sappaydadapHUHI AXAMT XapakaTAaHHUIA,
CHAXUINUra SOFIHK 6¥AMaraH KBaHT TaOHATIa 3raaup. AToM
AOPOCKHAHT (Gab3nia aTOMHHHI) XapakKaTJaHHII MAKIOPHHHHI
XYCYCHH MOMEHTHHM XaM CiliHH Ael aTaliaau. by Xoida ciiuH BEKTOP
fureHIR cudaTHaa ofBHAZW. DJIeMeHTap 3appadanap CHCTeMacH
sa Oy 3appayaTapHUHT OpOUTAT MOMEHTH CHMHM cHCTeMa HUYMzard
xapaxkar Ounan OearwiaHaIM,

Duank BakyyM (not. Ou3HK + vacuum Oyuisux). KpaHT MaiifioH
HasapUACUJA (u3uk eaxyysm AcO KBaHT MAOOHUHMHT Xe4 OUp pean
3appaya MaBxXy/ O¥/IMaraH SHI HacT SHEPTeTHK XOJMaTHra afTHIaiu.
®OU3BK BaKYYMHHHT XaMMa KBaHT COHJapH: UMNYABCH, IASKTP
zapsaid Ba Gollxa KBauT KypcaTkuwiapi O ra TeHT. AMMO QH3HK
BAKYYMJIA VHMHT peal 3appasaiap OWIaH ¥3apo aloKazoplIWKKa
KMpHIUYBHAA pyit GepyBuu BHPTyaT XapacHnap GUp KaTop Maxcyc
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PPeKTIAPHA TYEIMPANH. BakyymMia sAeKTpoH-NOSWTPOH XyPTaapH
BHPTYAT Maiino OV Ba aHHUTWISIAATA YYPAlIA MYMKHH.

firona Malinon Hasapuscsm  Gapua 3/eMEHTap 3appavyanap Ba

YAAPHUHI ¥3ap0 aIMalIMHMILTapH, olaMAard Gapya ¥3apo TabCHp .
KyYJlapHHH froHa yHMBepcan NPUHIMI acocuna SHpAalITHPYBYH -

groHa Matepusi Haszapusacu. byHnail Hazapua xo3Hpua sipaTHIMaraH,
JEKMH MMUKPOAYHE (GUIHKACHHUHT HCTHKDONIHAR TYpPraH MyXHMM
Bazudanup. SAroHa MalifoH Ha3zapHACHHU SpaTHII HYmupary
GupuHuu Sockuy XIX acpma typiuua UMK Xoaucanap — 3seKTp,
MarHMT Ba €PYETHK XojMcanapMHW CHPIAIUTHPYBYH MAaKCBEIN
3JEKTPORMHAMUK TEHITIAMATAPHHUHT ApaTWIMLIM 6Vinu. Makcsenn
3AeKTp BA MAardHuT XOAWCATapH ATOHA KYUHHW TalUKMn 3TUIIWHH
acochaann. UxkxknHyKH Gocknuv DHHINTeHHHHHT yMyM#ili nHcOMILINK
HazapHACH acocuja MATEpHAHHHI TPAaBHTALHOH ¥3apo
TALCHpAApUHH (a30-BaKT reoMeTpoAvMHaMMkacy Ouian GoOrRmail
acoCHla 3NeKTPOMarHWT Ba TIPABUTALMOH XoHHCanapH#
OMpHAlITHPHINTA WHTWIHID ¥ucoOsaananu. Bywja rapuu daso-paxr
Ba XApaKaTHMU MaTepus 6unaH GOFAOBYM FeoMETPOIHHAMHUKA
apaTHATaH 6ynca xaM, MaBXyd ¥3apo TawCHp KY4YlapHH SirOHa
reOMETPOAMHAMHUKATA KEeJTHPUHIHMHT WI0XKH OViMamu.

XX acpumur 60-isumapuaa amepukamdk dusnkap 1. Fasmoy,
C. BaiinOGepr Ba moKHCTOHIMK Pu3MK A. CamaM JNEeNTOH Ba
KBAPKJIAPHWHI KYYCH3 AAPOBHMIH Ba 3MeKTPOMATHUT ¥3apo
TALCHPAAPUHN GUPAALITUPYBYM HA3aPUSIHH SIPATHLIAN. YAap Ky4ycH3
BA 3ACKTPOMATHUT KYUNAPUHMHT OUTTA KYY 3KAHAUTVHRA
ucGoTaammd. by HasapusHu gpatramwmiry yuyd C. BaiinGepr, A.
Caaam Ba 1. Iassoy 1979 i HoGenr MykogoTHra casosop
6ynuman. by nazapusi Xo3upya IKCIIEpHMEHTNapAda 3UABHATIA
yypaMaigd. 1983 Hunna Kydcus ¥3apo adoKaAOPAMKIAAPHUHT
TAILYBYHCH PONIMHE GaxapyBuyM yura oFdp Maccaau (80-90 mpotoH
Maccacura sra BVnraR) BeKTOpHU 3appavajiap{OpaiHK BeKTODIH
OO30OHAAP)HHHT MABXYAIUIH XaKuaard Dawiopar skcnepuMeHTan
Tacaukaadad. by cxemara Kywnd ¥3apo anoKAIOPIWKIAPHYU XaM
KywrHmra weatunmd S¥amokna. bynHaail mHTUAKIN  OyioK
SupnamiMit HasapuacH ned aranub, Oy Hasapud KBapKiap Ba
NenTorIapHi GUTTa omnara GupialTHpaid. by ¥3apo TarcMpnapra
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'PABUTALHOH ¥3ap0o TAbCHP KYWIapHHM XaM OGHpAaITHpHLI
UYHATMIOH  CYMEePTPABWTALIMSA HA3aPHACH XaM TAIKHK STHIMOKIA.
flroHa Mai{ioH HA3ApUACHHMHI OHp KaTop Galloparnapu xaidrada
TACAMKJIAHMAIU. YIADHUHT KATOPUTa KyHHAATH MyaMMOJIap KHpaau:

I. by Hazapuara xypa nporoH 10° itunmas CYHI napyatiaHHIUY
JO3UM, NeKHH aliHU NaiTia sHaga KVIPOK ALISITWIa XaMm acocaap
Gop.

2. HeHATpuHO THHY MaccacHra sra 6)”umum Ba oconrm-la Y3N1MHT
TYPHHH &aAMalITHPa OJUINKH JIO3IUM. AMMO Oy Xx03Mpua
ucboTaaHMaraH.

3. MarHuT MOHOHOMHHHHT MaBXYILIHI'H XaKugard Gawopat
WIrapHd CYpWIMOKIA, aMMO Y XO03Hpya aHMKJTaHMaraH.

4. Xurrc 3appadyalapiHWHT MaBXYZTHIH Oalopar KWIHHMOKAA,
AMMO V XaM XaJHraua TOMWIMATAH.

5. Haszapusaga adiTwiraH Ba MaBxyl OyaHwIH wapr OViaraH
jappadaiap  KBapknap Ba TIOOHAApHMHI OOpaHrH OeBocuTa
Ky2aTHAMaAraw (TVFpH, Ha3apHaga yaap NPHHIMNHAN
KYpUHMAaNIMraH 3appadanap. 3e0 TabKMJMaHTaH).

Ha3apHAHWAT KOHHOTIA TAAANYKJIH GUp KaTOD caBO/UiapH XaM
x03dpya ¥3 XaRoOMHM TOIMMATaH:

I. Kounor ouukMu €xH EmMuKMu?

2. KonHot Kanaajli maiito 6¥aran?

3. Karra nopmrawraya HuMa 6ynrad ogi?

Xynnac, Xo3Mpr KyHraya AToHa MaifIoH Ha3apUSACHHU ﬂpaTmu
SIXLIH OP3YJIHTHYa KOIMOKAA.

KoecMmoronna (lonoH. kosmogonia KOMHOTHHMHI BYXKYAfa
KEAHIUH) ACTPOHOMHA (haHRHHMHI KOCMHX XUcMAap (naaHeTranap
Ba OyTyl Kyélll CUCTeMACH, IOJAYanap, raakTHKalzap Ba X.K.) Ba
VAAPHHUHT CHCTEMACHHUHI BYXYVATA KEJUIUM Ba PUBONJIAHHILMHU
ypraHysud kucMu. Ky€ul cucreMacu KOCMOTOHUACH (IUTaHETaIap
KOCMOTOHHACH) Ba IOAZY3Jap KOCMOTOHHSICH  aHua
PHBOXJIAHTAHAUD-

Kocmonorna (1oHOH. kosmos  KOMHOT Ba fogos — TaWIMMOT)
KOWHOTHH AXAMT cHcTeMa cMdaThla YpraHyBUd TabJIHMOT,
KOHMHOTHHHT TY3HJWIGH, KeAuO YUKHIUH BA DUBOXJIAHUILYU
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KOHYHMSTIAPHHH YpTanypul Tabuuit day. by dban Kaaumru 3amMonza
BY:KYOTA KenraH 6ymi6, y najino 6ynraH naitia KOMHOT XYyEa Top
6up ep aTpodMAArd yerapajaHTaH MYXUTHHU aHrIaTrafd. Jaepaap
YTHUE OMJAH MHCOHHMHI KOMHOT Ba YHMHT TY3HJIHIIM XaKMiar#
TacaBBypAapH XeHraitub Gopanu. Mucon Ep Ba yHuHr arpoduaaru
OCMOH EpHTKHYIApH, KY€l cHcTeMacd Ba YHMHT TapkuGura
KHPYBUM OCMOH XUCMIADH, IOJLIYIMAD CHCTEMAacH, TYMaHJIHXiap
B& rajJakTHKa XaKuhard Tacassypra sra OVaumuigu. Kyszatuin
ACTPOHOMUSICHHIHT HMKOHHATIAPH KeHralirau, uncoH Ep [mapusan
KUna y3o0Kda XoHnaliraH XOoCMMK oOBeKTIapHM XaMm Vprama
Souutagu. Paguoreneckoniaap naigo 6¥nrau, xmasapnap Ba
KBazarnapHM, OyryH meraraiaktukani, GH3HUHI TranakTHKara
KVIIHH TaMakTHKAIApHH XaM Ky3aTHULUI UMKOHMSITHTA 3Ta Oyiau.
AMHHKCA, KOHHOTHH ¥praHHLITa HHcOUNINK HA3apHUIACHHHHT
KOHYRWATAApUMHM TaTOHK 2THIN, YHHHT TY3HAHIIH Ba
PHBOXJIAHHULIN XaKHJark WHCOHWH TacaBBYpAapHH OyTyHnaii
yaraptupu® 100opaH. KOHHOTHHHI MaccacH MacailacH, YHHHT
OMPKHHCAIWIUTH BAa H3OTPOIUIMIM XaKHIATH rosgnap faime OVmau.
Kopa TyiiHyknap Hasapusic, KOMHOTHUHT SIUKPHWHTAH MACCacH
XAKMIATH Kapaluliap OXAMHUHT TY3WAMHIM XaKHHarA GUKpIapHu
AHALA UYKYPAAIUTHPIH.

KocMol0THE Mogeaap A. DHHUWTeHHHUHr rpaBHTALHA
TeHIAMATApHHUHT eYHMAAPHAAH Keaud uYHKYBYH XYIOCATADHH
KOHHOTHUHT TY3WIIIMIA TATOMK, 3TUIL 3COCHA TY3WITaH Hazapuil
MATEMATHK KOHCTpykuusiap. KOMHOTHHHE ¥pTaya 3HWIMTHHUHT
KaHpail Gyauira Kapa® GHp XWHCAH BA W30TPON KOWHOTHMHT
TYPAUHA MOAeIiapH GYmHIIM MYMKHH. A. DitHurreiin 1915 #iuwm
WIrapH cypraH MojeX 1UUTUHAPCHMOH KOUHOT MOOEAH Aeiwriamu.
Tomnann acrpodusury B. ge Currep, pyc onuMu A. A. OpHamaH
KEHTal0BYy Ba 3HWIANIYBYY KOUHOT MONEIUNAPDUHM WITAPK CYPraH.
KOoHHOTHHHF ¥pTaya 3MWIHIU I KPHTHK 3VUTHK T, 32y Karra (r>1)
6ynca Kounor &mmk ©0ymb, KoHHOTHUAT xeHTaiiuuin MyalfaH
BaKT ¥Tray Topaiivi OMlad anMamrHHamM (nmyisciadysdn Kowuor
MoJenu), arap r<r, Gynca, KosHor o4YHK ©O¥auG, y AouMo
GeTVxTOB KeHTalinG Oopamn. IIyHu Kalin >THil JAO3UMKH, GYTyHTH
KyHTauya r HUHT KWIMAaTH AXLWH aHWKIaHMarad. XO3WprH mnaiitioa
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cranuoHap XeHraiosum Kounor mogenu (D. Xoitn, I'. Bouau, T.
lonn), HOGHP XMHCAM Ba AHW30TPON KOHHOT MOAEILIapH Xam
MABXYIKH, YA4ap oNaM XaKMAar# TAcaBBypIapHMM3HH SHald
foliuTann.

Q@aykryanmsg (noT. fluctuatio TeOpaHuil) busnx
KaTTUTHKIADHHHI V3 ¥praya KMiiMaTaapHiaH TacOAH(HH OFHHINH.
Tacomuduit ommwinapra Gormik 6¥nTaH Xap KaHAall KaTTamuiIapia
nyxryauua conqup O¥ymaau. Craruciuk dbRaMkaga HIyKryaudanap
TH3UM 3appaJlapHHHUHI HCCHKMHK XapakaTH Tydaiiin ByXyIra
kenaau. BpoyH xapakaru Mmaiiia zappanapra MyXHT MOJEKyNanapn
K¥pcaraérrad OOCHMHUHT (QIYKTYaUHACH HaTXKacHAa coqup bymagy.
Oaykryanusiiap GUIMK yyaluiap aHHKJIHTHHH gerapanab Kysiau,
pagHONpHEMHKKIapaa HOBKHH xocwn G¥magn. Illynupr yuya
cTaTHCTMK (M3MKA, PaliNOTeXHHUKA Ba XoKaslonapila QIyKTyaLusnap
xucobra onuHaau. Paykryauusirap Xap Kaugail racopmdpui
KapaéHapra TerniwLin.

HInazaran WHIyBYH KOWHOT Moaean  MaccayyceTc TeXHOROTHS
AHCTHTYTH OJNHMM AnaH I'yr ¢uxprHua, KoHHOT Bykynra
KETTMITHHWHT nacTIabKu Aax3acuaacK XKyaa Karra TeNHKA2 mMuiasy
6unaH Keuraiiran 0ynuG, Gy Xonar KocMOJoruwk amabuérmapnz

9KCMOHCHLHAA KGHTAIOBYH MOAeR , HH{UISILHOH cUcHapud .
IHAATIM LIHOTYBYH KOMHOT MOAEAN Ach atanand. by Hasapusra
K¥pa pactiab KoMHOTHMHT OYyTYH ZHEprUaCH KBaHT BaKyyMHIa
Myxaccamialiran Oynany Ba BaKyYYMHKWHE KY3FaIlraH. Xo/aikia
FHEPIrUTHHHT OTUIHO YWMKHUIIK Xonaucacu comup 6Vnanu. By xonuca
KBaHT BakyyMHaa xocun G¥nran MaHduil 6ociMm tydaiinu Byxyaia
KENraH KOCMHK HTAPWIMLI KydH TabcHpuma py¥it GepraH mopriall
HAaTHXKAcHAA Maligo 6yaraH. By wTapuil Kyyd DHHINTeHHHMHY
MOAENHAA cTaTHK KOUHOTHHHI MyBO3aHATMHW Cakjiad TypHLU yuyH
Kepak OymamuraH Kydra HHcOaraH 10'** mapra karra Kyyaup. by
KyAparii Kyd KoHHOTHHHI IIHAaatT OMAaH KeHraliHiiura oiind
kesiraH. bynaa KonHoTHeHT Xaxme xap 10-* ¢ muna uxkku Gapasap
KaTTANALUTAH Ba KHCKAa BAaKT HUXJA XO3HPrH XOAaTIaruick
katranautrad. Karramuri, paguycu 10 Spyrivk iwnira Tesr 6Yand,
yHaa 10% ta sneMeHTap 3appava Myxkaccammaurranmaup. Konue:
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naifgo OYIHIKHAA XyAa KaTTa UCCHKJIMK SHEPTHICH YHKKaH 6¥nub
yHdHI KuiiMata ~ 107 DB (1758 weeukmuk 10K ra TeHTAHD)
Karra nopmiam okubamuaa Konnorruur 108cm® xaxmura 10% gum
urdbopMauya TaKcHMITAHTaHAMp. By HMCCHMKIHK 3HEprusicH GyTYH
KouHoT 6Vitnal Tapkanu, acta-cexit COBUTAH Ba XO3UPrd Maitna
Oy sHeprusa XxapopaTH 3°K 6¥au0, y X03HPTR 3aMOH KOCMOJIOTHACKIA
peauxm wypaanuuiaap aed aranani. KoMHOTHHHT acoCHH TapKUOHMH
aneMeHTH ‘He WM3OTONHAHP, KONraHW OFHp 37eMeHThAap KouHoT
MACCACUHHHI 2%HU Talukun >THO, yiap, acocaH, 0amysaapia,
KAAY3 TYIUIapuaa Myxaccamwinauiranaup. XKyaa KaTTa HCCHEJIHK
nappua 6apya ¥3apo TabCHP KYWIApH ATOHA KyYHH TAUIKHN 2TTaH.
Katra nmoptiam oxubaTHAa Aacinal rpaBHTAUMOH ¥3apo TanCHp
KYWIapH axXpaau® YHKKaH Ba KOCMMK HTapuw Kydd KouHoTHMHI
OHPIAaH KeHraiind xeTrirura iy ouran. HIvauar yayd KoHHOTHUNT
naligo O¥anwmuaary 104 ¢ raua 6YATaK AaBp KBauwTAAITaH
rpaBuTANA Aaspu Aeiwnami. 104 ¢ gan 10-® ¢ masp Ilnank BakTH
raspu ne6 Gyupa KowHoTHHHr daszo-sakr curnatypacu SU(S) 11
yraornu da30-BaKT KYTIHTHAAH uBopar 6§aran. Ya orup 3appayanap
Byxkyara keiran. 10-% ¢ yrrau, Oyiok GHprawivul HasapHsICH aMan
KMIATAH, FbHH KY'WIH, KyJICWU3 SIPOBH Ba IEKTPOMATHUT ¥3apo
TabCHpAapH ATOHA Kyu OVAHO, YHUHT (daso-pakT CUTHATYpacH
SUBISU()xU(1) xyprummmina 6¥naau. 1012 ¢ yrrau, Kyucus
SAPOBHE ¥3ap0 TABCHPAAPH AXPATHD YUKAIH BA YHHHT CUTHATYPACH
SU(2)xU(1) moaenun 6epanu. 10-* ¢ gan 10 ¢ raya 6ynras paspaa
KBapK-NelfTORIap 1Y¥pBacH XocwWia OVNmafd Ba KBapKiIapHH¥ KYUnH
¥3ap0 TALCHP KyWIapH TYTHO, aTOM SOPOCHHHHE TAPKHOMIT KHcMuM
xocun G¥aa Gouumakan. 105 ¢ nan 10 1 ¢ rava aapoHnap Ba
JIETITOIUTAPHKHT BYXKYIra Kenuil aspu. Moana pa aHTUMONIAHHHT
aHHWIWSILASCH pYil GepanH, IPOTOH 3jekTponnap Naiino G¥namm.
1 c.jaH 3 mup. rada HYKACOCHHTE3 JABPH ATOM SAPOCH XOCWT
6y¥naauran gasp. By maBpaa xyucH3 ¥3apo TabCHp Kyudaapy
sqtommanann. 3 mur. man 1o 100 000 fdua Yriyaua, gactnab aspoprit
{y3apo Tabcupnap AWrosnaHagn, dorounap naligo OVaagm Ba
rmxoar Karra mopmnauman 100 000 dus Yrray snexrpoMardur ¥3apo
TABCHPJIAPH XWIOBNAHWO, EpyFrank HWypH malizo 6ynaaM, Kounor
waddodbnamamu. [Hynaar cyHr ranakTHkanap, AAy3iap naiiao
Gima Souwnalimy,
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Antpon npHHEIMI (EKH AHTPORONOMVIE DPHANME)  KOCMOJOTHIA
KOMHOT PHBOXIAHMIIHHUAT KeAakaru, XO3WPrH XONaTH YHMHD
YyTMUIIAAFM MMKOHWATIApH OHMAaH OOFNAHTaH 3KaHJIHWTUHY
TYWyHTHpHO GepyBYH Ba KenaxarmHu GamopaTrT KWIYBYW
HpUHOHOaAP. by npmwyn  KoHHoT Ba YHHHD pHBOXIAHMUWNAL
KY3aTYBUHHWHI mnafiac OVIMIIM VpTACHAATH 3apypHi
ANOKATOPIHKHH K¥pcarysud npuHigi. by npuHuumHu 1974 ivmu
b. Kaprep ¢aura xipuran Ba y 6y NPHHUMITHUHT KyWiK 8a KYYCH3
JabBOAAPHHH HIMHME acocnad Oepanu. YHra kypa, OM3 Kyzaiyey
cidaTHIa MaBXKYITHIHIMHM3 YUyH 3apyp O¥araH wapr-loapoutiap
Onnad yerapaTaHTraIHIYMH3EaH KeauO YHKKAH xonga KouHOTHHU
Ky3aTHIMMU3 JO3UM. DH3 YHBAH OPTUK, HApCAHM Ky3aTHIIHH YMUIL
¥UIMacaK XaMm G¥mamm, uyukM Owzrnuz Kounomdazu seaanazan
BASUAMUMUS WY MABHOOA 3apypaH kyaaixu, Gy easuam OGusmune
xyzamyewu cugamuda maexncyd Gvmumumus Gusan Myeouy, Keazan.
by zamd (xyucm3) asrponoiernk ppusmun. Kyducus aHTPOIMOJIOIHE
npuHIinra kypa 6usHuAr Konuoraarn YpHUMWIHUHT ad3annury
IUYHAAKH, GH3HHHT BasUATHMH3 OM3HHMHI Iy KOHHOTAA Ky3aTyBui
cudaTaa MABXYA SKAHAHTHMH3 OWIaH Moc kesrarvruganup. by
NPHHUHAN XO3KPIH BOoKenaMruMna3 KOWHOTHHHI BYXYyAra KeHAlaH
MafiTMAATH HMKOHHATAAp GHIaH OOFNaHTAHIMTHHU Hoosanafn.
AbvHu, KoHHOT ByXyara KearaH maiitza Oollkaua HMKOHHATARD
OynraHMaa 304, XO3UPI¥ BOKENWK MyTIakKo ¥3rava Gynrad Oynap
304, Kydw/m agTponosoriy npuHumMnra Kypa, Kournom (Oemax, y 6oraux
Oynzan qyndamenman Kuiimamaap xam) wynoai Oyanuy A03UMKl,
VHIHZ 360RFOUUACHHLINS MABAYM OOCKUTHOA KY3QmYsuuIapHinG Magicyo
oyaumwuca iya xyiuacun. puu, Oy npuHounra x¥pa, Koudor
WwyHiall naino O6¥araHKM, YHUHI' BYXXyHAra KeJull [aWT#Aa siy
KOHHOT 2BONIOLUACHHHHT MaIyM OHp OOCKMYHAA KY3aTyBUBIIUHT
Aaiao OVAMIIM OTIHHAAH MYLKAJUIAHTZH, PeXanamTUpHATaHmup,
JeraH xynocanu Gepagn. By npunoun KowHoTHRHT naiigo 6¥nuuimaa
KelnHYaANUK BOKE OYAaXaK Ky3aTyBYMHHHHT MABXyd OVIRIIN yuyH
3apyp OVIraH MMKOHHATIAD OANUHAAH OCNTMIaHTaHAHP, DeraH
bukpHn Gepasu. AHTPON MPUHIRKITH HYKTad HasapuliaH KoMHoTaal»
KOHYHISITJIApHA Ky3arcaK, OJJaMHHHT TapakkHéTHaa pyil Gepaétray
Xap OMp XOAMCAHWHT 3apypHil GCOFIAHTAHIUTHHH, QHIHK
BOKeNnMKAaTH Oapuya HOMMHHJIMKAap Ba KaTTAJAHKIapHHIHT
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GoylnadFid Ba XO3UpPry malitoary KpiMatnapy YpracHpa KOHYHHIH
MYTaHOCHOTHKIIaD GOpNMIMHN nalixaiiMus.

Pequkr Hypaammumiaap (ot. relictum KONZHK)  KOCMHK
hazoHHHT POH HypAaHUI G¥IM0, YHUHT CIEKTPH abcolioT Kopa
XKUCM clleXTpHra sSIKMH, Xapopatu sca 3°K éku  270°C awp. by
HYpPAAHMILLUIAP acocaH H30Tpon Tabdamin O6Viaud, YHHHT TYAKHH
YIVHJIHTH OHp de4ya MM. RaH TO VH ¢M. HR TAWKUR >Taad. by
HypnaHumnap KoHHOTHMHT Hactiabku KaTta nopriall BaBpHia
BYXYAra KeJTaH. ¥ MaiTia HUXOSTAA HeeHK 6Yau6 ( ~10°°IsB - 1B
=j°Ky, 10 20 munnaunapa duniap wukia coBrOG GopraH. by
HypTauwapdn 1964 #innH aMepHKaTHK paluoHHXeHepnap A.
[Mermsmac Ba P. Visicon cynbuit H¥naoWINM Ky3aTyBuH pymopau
PATHOAHTEHHAHM TeKINHPHIU MaRTHAA Tacomndan MHUKPOTYIKHHIH
KOCMHK PaAHONIOBKIHNAPHHN TYTaH. By peNHKT HypiIaHHULIaD SIH.
S5yHAall pagHOTYNKMHNApra pe/InKT palMOHYpAaHMIWIAP JcraH
HovHHY W, C. IHxknosckuii Gepran.

Yuymui mucOuwiinmk nasapuscn $aszo, BaxkT Ba MaTepHAHMHT
6upARTHHY wdonanaiign. AwHH, obbexTaarn Baxt Ba (pazoHMHHT
TadHaTy WY OOBLCKTHHHF WHMEPHHAN MAccacH Ba XapaKAT TeJIMrH
Grnan Sornukaup. by Hazapua A. DitHurmeitH TomoHugas 1915 iiunu
HATAPY CYPMITAH. YHHHT MaTeMaTHK Hbonacy KyWHiardya:

Ry—-%Rgu=ATy- Agy

By HazapMsHH rpaBMTalMsa HazapHacH Hebd xam aramaau. by
HA3apHAra Kypa XUCM MACCRCHHHHI MHKIOPM YHMHT $a3zo-BaKT
XycycHarnapi OwraH JambGapyac GoFMaHraHgip. MacanaH, MaccHB
onay3nap AKHHHAA $a3o CTpYKTypacH MycHaT TOMOHTra 3Irwiaaigd
B3 BAKTHHHE OKHIIIH DCa CEKMITAILIAAH.

Xycycnil HACOMIUTHE HA3apHACH (Maxcyc HHCOMILTHK Ha3apUsaCH)
A. DiiHmreitH Tomonuzan 1905 #iwnm wirapa cypwirad 6¥nub, oy
Hazapusa ¢hale Ba BAKTHHHI XYCYCHATIADMHHHI CHCTEMa XApaxar
Te3MTH 6mnaH yaMbapyac GOFTUKINCHHM acocnalad. HucOuitnuk
HA3apHACWIA YPraHuwsaliural Xonucanap pelsSTUBKCTUK XORNCaiap
ne6 atanub, 0y c¥3 JdoTHHua relativus HUcOHA c¥3mpaH
OJIMHTAHAMHD. YHra X¥pa XapakaTIaHyBuYH OOBEKTHUHT TEMIHTH
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CPYFIMKHMHT BaKYYMBAru Teslidrura (¢ = 299 792 458 xm/c) AKMH
Te3HUKAA XapaKaTsaHca, OyHaall of0bekTaa BaxTHHHT YTHIUH THHY
TypraH CHcTeMara HACOATAH ccKHHMALIank Ba OOBEKTHMHT Xapakat
fiyHanmey O¥iiMda YnyaMd THHY TypraH cHcTeMajarH yiyamra
nucbaraH KuckKapamu. by MmyHocabar JIopeHu aNMaITHPHILAAPH
KOMRAcHTa MYBO(MK Keaain.

Kyém  xyéiur cucreMacMHMHT Mapkasuit xaicmi; Epra sHr akuu
xotinauwiras onay3s. Kyéur cucremacu Maccacn (M, ~1,99-10"r)Huur
99,866% xucmu Kyénma xoinamran. Kyém guawuran niasmanu
mapaaH ubopar, panuycu 696000 kM. YHHHT Maccdcn Ep maccacuias
332958 mapra, nuametpu Ep auaMerpunaH 109 mapra karra. Kyém
¥3 yku arpopuna Ep cunrapu mywraszam llapxgan Fapbra Tomon
atiaHamW. AMWTaHHIN Te3THTH KYEIl »KBatopuaa 2 kM/cex GVIiub,
KyTONapH TOMOH KaMainG Gopanu. DKeaTopma aliadUil JaBpH 25,
KyTOnapu SKdHHAa 3ca 31 cyrxara tenr. Kyéumma 69 xuMMaBuii
3JeMeHT OopaUTH aHMKaadraH. Kyéui, acocaH, BOIOPOJ Ba
renpiynad TapkuG Tomran. Xap Oup 1000 ta Bomopon aromra 100
Ta refIiit, 6GMp Heva ¥H KUCHOpol, YINEpos, a30T Ba SOILKa, 3NeMeHT
aTOMH TYFpH Kenagu. Kyéun arMocdepacu 31a acocHi KaTiaaM, SpHH
OHT MACTKM KatriaM  ¢oTochepa, ¥pTa KaTiaM  xpomocdepa Ba
TAIKA KamiaM  Ky@um ToxMaad TamKWA TONTAHIUup.

Kyém cucremacu Kyéw, vauHr arpoduna ailbiaHypdH 9 Ta
caiiépa Ba VYJapHMHI #yagoulTapd, KHYHK IMJaHeTanap
(acTepoMINap) Bs YJA2pHHHT CHHHK Oynaknapd, KOMeTajaap Ba
caliépanapapo KOCMHK MYXHMTAAaH TalIKWI TONTaH aCTPOHOMHK
OGLLKT.

KyEu cucremacura KHpYBYM acTpPOHOMHKK Oﬁ‘ch'l"J'lap KYENTHKHT
IPABKTALHOH TabCHp MalIOoHU unumuga Xapakartaanaau. Kyém
cucTeMacHia Y Ta TulaHeTa XapakaTlaHagu: Mepkypuii, Benepa,
Ep (1), Mapc (2), ¥Onurep (28), Carypn (30), ¥pan (15), Hentyn
(8), 1ayTOoH (1) (KaBc WuYWAA TUIAHETAHMHT HYAmONLTApH COHU
Hepynrad). Kyéur MaccacH Epra nuctaTas 332 958 mapra Katra. Kyér
maccacH = |,989-10% r. Ep Kyéw arpoduuau 1 dunga 1 mapra
ainagaub yvKaay. Epaan Kyéumraya 6¥nran macoga 149 504 0060
+17 000 xM. Mapc 6unan KOnuTep iiaderacy opoHTATapu OpasvEi.ia
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KWYMK NaaHeTanap opbuTacd koinamran. Kyl cucreMacHHUHT
kaTranury KyC€ilHMHT TpaBHTalisa KY4W Tabcupu cdepacu 6umaH
Genrvnanulb, v 30 MApH. KM. HU TaTHKMA 3Tagm. Kyélll cuereMacu
[anakTuka (V36ex THAaa CoMod WYAHYHHHT MapkazuaaH 8 Knk!l.
y3oKAuKna xolnawran. Kyéiil cMicteMacn TamaxTuka Mapxasu
atpodbunu 220 kM/c. Tenukna alinaHagy. Ky€ur cMcTeMacMHUHT
émm 4,6 Mapa. .

Tinaneranap (V30ek nwdiaa cadépasap, WHOHYA, planels CaHKHO
I0pYBYM)  loAayanap atpoduaarn opbuTa 6yinalb XapakaTmaHyBuH,
Ly Mapka3pgar¥ o08y3daH YWKYBYH HYPHHU aKcAaHTHPHO, V3umad
EPYFAUK YHMKapMaHiHTaH HHPHK WAPCHMOH OCMOH XKHCMAapH.
ITnaHeTaTapRUAT KATTATTMIY WOJUIYSHAHT KaTTAIHTHIAH OWMp Heya
yHaab Gapapap kuuuK 6¥nagn. Mepkypuii xyénman 57,91 MAH. kM
y3oKaa, Benepa 108, 21 man. km, Mapc 227,94 MaH. KM,
Mayron 5947 MaH. KM Y30KZa Xollnalras.

Oii  EpuuHr tabumii itynnoum 6¥1u6, y Epra 3nr AKUH ocMOH
xucmu. O Epman 344400 xMm y3iokma xoiinamraH. OWHHHT
actpodomMuk Genrucu O. Ot Ep arpobuna Fapbaan Illapkka
XapakatnaunG, 6upop lonaysra HucGaTaH TYRa aliflaHMBl DABPH
YHUHT CUACPHK  KJIAY3 NaBpH aeH atanagu. by paep 27, 32 ypraua
Kyéur cyrkacura TeHr. Off opOMTACHHHHTr 3KIHATHKA TEKHCNHMIH
Gunan xecUUIVIL WYKTARApM YHUHT YMKMII Ba TYNRMUL TYTYIUTADK
acitvnand. O TYryRIapH 3KIMIITHKa O¥itia6 OlHWHr xapakartsra
KapaMa-KapillH Mysanuia, sbun Fapbra Tomon cwoxmb Gopanu
Ba Oy cwikum 18 fowry 7 ol (6793 cyrka)aa 3KIWNTHKAHH TVIa
Dup MapTa aivtaunbd yukanu. OWHKHT OHpop TYIYHIAH YBKHG, gHa
Wy TYryHra xaurdd xeauwy opacuAa YIraH BakT axnap oMM
Aeituand, vy Yprava 27,21222 cyrkara teHraup. Kyémr pa Oii
TYTWIMILNAPWHHMHT JaBpditnury wy oil Ounan Oormyk. OHHHHT V3
k1 atpoduna aitmanue Aappu 27,32 cyrKa cugepukK oi NaBpHTA
TeHr, Wy cabadbau O xamMa Bakt Epra 6Mp ToMoHy 6WwiaH  Kapab
Typan. O Hiap Wakivga 6ymu6, yHUHT paguych 1737 KM, ABHH
0,2724 EpHHHr sKpaTop#ail pansycHra teMr. O cHpTH MaiaoH#
13,8107 xv’um, Xaxmud 40,0743 =1/49 Ep XaxXMUHM TaliKKA 3Taly.
Qi1 maccach 7,35 10%r.

1] Kag=1000 nk., 1 nx.=30860000000000 kM éxn 3,2616 &épyrank HunH.
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Acrepornaap (I0HOH. asteroeidels  1OMAY3CUMOH)  JTHAMETPH |
KM. AaH 1o 1000 KM. raua GynraH KWYMK nnaderanap. bapua
ACTEPOHIIADHUHT XaMu MaccacH 10-° Ep Maccacura teHr. Kmuuaux
actepoupiapayur opouracy Mapc Ba I0nurep opburanapu
opanuFHaa Xotinawmrad 6Yymmb, ogatma, Oy XoiitHM acTepoManap
fenboru geb aTamanu. SHT MalIXyp acTepoHiyiap Katopura [lepepa
(Nel), Hanraada (Ne2), HOnona (Ne3), Becma (Ned), Jpom, Amyp,
Tudaaveo, Hrap Ba Goulkamap xupanu. '

Komeranap (oHOH. kometes Y3YH COMNAH) Kyéni
cHcTeMacHAATH opOUTacH ¥Ta uysWirad sJuvac Waknuia Oyarau
Ba Kyémira sxuHiamraHuga ©OGomu Ba agymd  dapxupab
KV¥pHHAAMT2H OCMOH XHCMH. KomeTa SOWHHHAT Mapkasuil KUucMu
KOMeTa SApOCH AefiMi1aan Ba yHHHr aHamerpu 0,5 20 XM Hu
TAIWIKILT 3Taam, maccacy 101 10 rp 6§au0, Ma3Kyp Aapo My3raraH
Ta3nap Ba YaHT 3appadanapUHMHI KOpUIUMaculaH HOOpaT MAaccus
MY3EaH TAlIKKA TONTaHAKp. KOMETAHWHT OYMM KYEWl HyprapH
TABCHPHAA AApPORAH YYHO YHKYBYM Ia3 Ba YaHr 3appauziapu
MOJAeKyNaTapyd (MOHJAApPH)IAH TAUIKWI TOMIAHAMP.

Ksazapaap (MHOn. guasistellar radiosource  XBa3nioAnyinu pagmo
MaHfGa)  Gypdak yauyaMmapM Xyvia KHYHK KOCMHK OOBEeKTIap.
[ManakTHkaMK3gad aHva y30KIa XOMIALITaH KyWiIH paTHCHYpPRaHMil
maHban 6¥nub, onTHMK AvanasoHaa XHpa IONJy3cMMOH KYPHHMINIA
ara. Unx Gop xmasapaap 1960 iiuau pamnosypnaluinl MaHOau
cHdarHIa TONMWIraH Ba KeHHMHYANIMK ynapHuHr 16™ 187 kipuiMa
KATTaIUKIaTH ONTHK XHPa IOAY3 SKaHIHIM MabayM 6varan. Tes
opala KBazapNApHHHT CNEKTPpaN YH3IMKJIADH KH3MA YU3HKJapra
KeCKHH paBHIlJA CIWLKMIaHJIMIH aHAKNAHEM. Macanah, 3C273 sHr
EpYF KBazap XucoblIaHHO, YHHHT KM3KAra cwxkuuy 0,158 ra Teur,
ALHH OH3gaH yHTaya O%¥nram Macoda 630 Meramapcex
(Fanaktkamus ¥nuamu 30 kuionapcek). byryura xanap 2000 ra
AKHH XBazapiap TONMWIraH. Kpazapsnap OM31aH KaTTa KOCMOJIOTHK
Macodana xoimamr6, KouHOT KeHralumg xapaéHHAR
KATHAIUAIMraH acocHi o0BexTnap XucoOmaHamK.

KeiiuHrd BaKTaa TONUATaH KBa3apHWHF KU3WITA CHDKAL 5,0
IaH Karra 6¥nus, y Ouanan Jeapmu Hyp TeINHTH OHaH y3okjalud
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bopmoxna. Ksaszap »neKTpOMarHHT HypAaHHHl crekTpH OViinua
cekynanra 104 104 apr sHeprus rapkarany. Adcyeky, SyHnaait kyunn
HYPTAHUIN MeXaHH3MH MabiyM 5Mac. K¥HUHIMK Ha3zapUETIH
dusuknap ¢uKpuua: 1) 6y NPOTOFATAKTHKA Ta3HHHHT
Mapkasfard ¥ra MacCHB Kopa Vpara akkpelHscH {CHHIu0 KeTHni)
TyQaiinu axpanaéTraH HeprHAAHp; 2) Kpaszapaap KonHOTHHHT
V30K KHCMMIA TYFWIAETIaH 6¥1axaKk 4YakaloK TIaAaKTHKaAapHHHT
saponapy xucobaaHaaun. By 2-dukp Vibekucron MY AcTpoHOMHS
kadenpacuga NPOTOrANAKTHKAIAPHUHI HOYHIHKIH MOOCAAApUHE
TY34II Ba YAAPHMHI rpaBuTaunod OexapopiauXnapHHE TONKI
-BopacHia aHaNHTHK XaMAa COHAM XUcoB-kuTOoO ycymiapuna
xypcatub Gepwirad. DHr y3ok kpasaprp Matiianak Ganaiaror
obceppaTopuacHAa Y30ekucToR PA ACTpOHOMHA HHCTUTYTH Y3MY
GuMMal XaMKOPNMKIA TPaBHTaLUMOH JIMH3AJAPHU 3apsia HUFYBYH
MaTpHUaiap ycyan OunaH oaud GopUIaéTraH gacTypy €piamuia
Kysarriumoxaa. ( Caroxudoun Hypuddunoe.)

Kopa Vpa rpaparauna {(TOpPTHUIMUI) KY4H TabCHUPHRA
AHACMHMHMI MAPKA3d TOMOH XYIa KaTTa Te3MUKRA CHKWAU0 Gopuim
{TpPaBWTALMOH KOJNANC KapadHM) HATIKACHIA BYXYATa KelaJMral
KOHHOTNArH oObeKT. Kyunu Taliigy IpaBHTAlMOH Malifoura »>ra, A.
Diinurreiin HasapuAacy 6Viiuya Kopa ¥pa HWHI AKHR aTpoduaari
XKHACMAAp AOUMO ETHK OYNMaraH >rpu YU3KKIu4 opOnra 6¥itnab, Y.
HploToH MexaHuKacura MyBOMK, Y30KAarH XHCMIap 3¢a KOHYC
KeCHMAApHHKAT OMpH Oyinab xapakar xunagu. Kopa ¥pa ,
acocay, KaTra MacCalM MOIY3iap 3BOMOLHACHHHHT 3HT OXHpPTH
O0CKMYHAZ BYKYIAra Kefaaly Ba YHWHI MaBRYyIANHrH GeBOCHTA
KysaTHAMaian, y KfpuHMaiay. bupok Kopa ¥pa Jap 3u9 KYmanok,
IONOVIMAPHHUHT KYPUHMAC KOMIIQHEHTA3PH XaM GV MyMKHH.
VY xonna MXKKHHYH I0Y3NaH KOopa ¥pa ra PeAdTHBUCTHK (€pYFAUK
TEINHINI2 SKMH) TEIMKAA THHUMCH3 ¥Ta€TraH ra3 OKMMH Y3uaaH
pPeHTreH HYpnapuBH Tapkatazu. Kimanok onnys xucodnanran Og,
kyiz X-1 obbekTd myHmaflt Kopa ¥pa napaal SupumaHp. Kopa
V¥pa HHHI I'paBUT2UHOH MomenH Hemuc oaumu K. HBanizdnsa
HOMM OHAaH OOFNAHrak rpasHTalHUA TeHINaMalapH AcoCHlIa
TY3UIEAH.

Hlpammanea chepacn  Hemuc acrponomy Kapn ldsamnnnen
(i873 1916) sapartran rpaBUTAUMN TeHDIamanaphia HboFaTaHTAH
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chepuK XHCMHUHT $a30-BaKT CTPYKTypacu. by TeHriama
KyilHgarnda R=2x /c?-M

Maskyp TeHrnamaga R cdepHK XKHCMHHUHT TpaBHTaALUA
paaARycuHH, M o1y XHCM MacCacHHH, C €PYFIMKHHWHE
OVIINTHKAATY TeaTUIMHH, § - 5ca HBIOTOHHHHT TOPTRUIMII KYYH
JoNMUMNTHTHHY ndopanainy. by TeHrIaMmara Kypa, XMCMHHUHT
rpaByTAIFs pafHyCcH XucM Maccacura 6ormuk,. 2KucM Maccacu XKaH4a
KaTra O¥nca, yHMHr I'pDaBHTALHS MaccacH XaM IHYHYAJIHK KaTra
oymanu. Hiynupriek, cdepuk XHCMHUHT TeOMETPMK pallycH
KUCMHHHI TPABHTAUMS paguycura KanyadtMK AKHH Ginca, OyHnaaii
XHCMHHHT 3IRUIHTH XaM Iy Kagap Karra 6¥nagu Ba yumHr daso-
BAKT CTDYKTYpacH UIY Kalap KyWid srunagi. XKHcM palHycH YHHHT
IPABHTALMA PagHyCHTa TeHTHaITaHAa OvHiail »XMCMHHMHT dazo-
BAKT CTPYKTYPAacH KywiH orinul Ba énwinb xonamm. byHpail xucm
V3WIaH TAlIKApUra Xe' Gup HypJlaHMIIHH YMKapMaitay Ba atpodaaru
INEMEHTAp 3appalapHu V3Hra Topra Oomiainu. YuuMr arpoduia
3appajap aKpeluusra yuypaizu, sSbHU TpaBUTanidd MaigoHW HYMIa
xupu6 xeragu. By Kopa ¥pa Humr ¥smamp. Mazo-BaKTHMHT
STHATAHJIHEK pafUuycH r, HHHI cdepa MapkasHIaH Y30KIHUTH
YpTacuiarm MyHocabar Kyidugarn dopmynaga Gepunrau
r, =R By xofiga R rpaBHTaLiA PARMYCH. ATap r IpABHTALMA
panuycura TeHr 6¥1ca, yHia Xap yyana Katramux R, r Ba 7, TeHr
Oymamu.

IOanyznap. Kyénl cHHrapu EpyRIHK COYYBUM OCMOH XKHCMIApPH.
IOnayanap, acocaH, KaliHOK IMa3ManaH tapkud tonraH Oymwb, y
rpaBUTALIMS KyWIAPH TALCHPHIA BOAOPOH Ba TeNRItIaH XocW1 6inran
ra3-yaHr MyxHTHaaH nGopar. HOnmys Mapxas3una 0KOop# WYUK Ba
1oKopH Temmepatypa (10 12 man. K atpoduna) Byxynra Kenrauga
SJEMEHTIApAHHHT CHHTE3NaHHUI TEPMOSAPO PEaKUMACH CONUp
6ynanu. Epra anr skuu onny3 Kyéupmup. Kyéunan Epraya €pyriuk
nypw 8,3 Munyria eTdd Kedca, KyEI CMCTEMAaCHaH YeTnaru sHr
akuH KiILy3 LlenTagp 10A0Y3 TYPKYMHHUHT & CHIAH EPYRTHK HYPH
Eprauya 4 iimny y4 oina ern® Kenagu. BH3HMHT ranakTvkaMusfga
TaxMHHaH 120 Mipa loanys Gop. KOnaysaapaw TonMum Ba
Genarwiaillii oCOMMAlITHPHII YIYH OCMOH TYMBa3H 11apTid pagHLILIA
KHCMAapra axparwiuG, oay3 TYPKYMAAPUHHA TALUKII STagv. DHT
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EpKHH IONAYIIAP XOCH KIITaH 1Wakuiap adbcoHa KaxpaMOHTapH
(Fepryaec, Hepcelr, Spudan, Andpomeda, Kaccuones sa 8.), xatiBownap
(Hron, Kamma aitux;, Kamma um, Kum Ba 6.) Ba Hapcanap (Me3ox,
Kamgon, YVy-éii, Cexcmanm, Teseckon Ba 6.) HOMH OMNaH aTatany.
I0nany3 TypKyMura KMpral 0Anyanap €pKHHAHK ZapaXacHra Kapal
IOHOH anmbﬁocu xapdiiapy Gwiad o, 8, 7, 6, Ba X. Genmnana.uu
OHT EpyFM &, YHIaH XHpaporFd B, KeiiuH Y Ba X.

KOnnys sinan  Epeunr Kyém arpodunu OKp Mapra TVra
aiinann® yuKmmaa yras sakr. Y 365,25636 yprava Ky€m cyTkacura
TeHT O¥aub, cHaepHK Hun aed aramagd. Kyem cHcTeMacHIark
6upop cali€paHuur ¥3 opburtacu O¥ilnad xapakaTiaHK®, eplaH
Ky3aTwiaérranga Ky€ura HucGaTat agBaiTy Xonatura KalTrumraya
YTraH S BakT 5ca CHHOAMK alTaHMIL AaBpH Acituranu Ba Oy 360°/
T, ra Tenr. T, tonoys HWiu.
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XUMMS BA TEOJIOIvd

XuMns  MOINANAPHWHY ANMAIIHHHIIM XaMiaa Oy XapaéHHUHT
okubGaTHiEa Moaaaiap TapKHOH Ba TYIMJIHINMHUHT ¥3rapHILHHK
¥ypranyBun TabuueTInyHOCHHK tdawu. Y Soumika damnap cuHrapu
HHCOH GAOTHATHHUHI MAXCYIH cHpaTHna BYXYAra Keiau® Tabuii
IXTHENUTADHM KOH/IMPHIIL, 3apYPUI MaxCyJoTnap HHUad 4uKyill,
SMpHMIAH MKKMHYUCMHH XOCHMI KHIHIL Ba HHXOIT TYDPIH
XoAMcanapHUHT cababjaapyHy OWIMm Maxcaguiga maiigo Gynarad,

Xumus dann gactnad Mucpaia naiino 6¥nrad peiinanu. Apabuap
yHH AaxxuME aeb aranmran. MyxamMan XopasMUHHHHT MARTYMOT
Gepumuua, XumMaA apabua KHMOAKMH , SbHH SUIHPMOK ,

OeKMTMOK HOeraH MabHOJapHM aHLIaTagu. TYpK ONMMH
TouikynupsogaHuHr GUKpHYa, XHMHA SXYOHRHYA VHMIX JaH
ONWHIaH. ban3n onuMaap XUMES c¥3d MHCPHHHD KaAuMIH HOMH

XeM ¢€xu Xame fgaH ONMHraH merad GUKPHU WIrApH CYPUIHANM.
by c¥3 Kopa EXHM KopaMTHpP MAbLHOCHHM aHIMATHO, XUMHS

Mucp danu neraH MavHOma KenamH. Babsu onwmnap XuMmuA
ci3u 1HOHYA KHME wHOopacHIaH Keaumb YHKKaH OVnub,

CYIOKJINK , DPUTHIATAH MeTa/U1 HM aHINATaIH AcHMIIamK. AMMO
6y daHHMHT wWaKNJaHHIOH Ba pHBoxXJaHumuga Hiapk
MAMJAKATIAPHHUHT, Xycycad Ypra OcHEMMK 0IHMIAPHUHT XHCCACH
KATTA.

ANKMME HHMHr acocudcu XoOup ubn Xajiém MeTaLTapHUHT
naifno GyIUmUAaTH ONTHHTYTYPT-CHMOO Ha3apHACHHH WITapH
cyprai. YHuHr dukpuya, ep Xabpuia KypyK OOFmaHWIZaH
ONTHHTYTYPT ( MeTaniap oTacH ), HaM OyEMaHHILAAH 3ca CHMOO
{ Metaymap oHacn ) maiigo 6¥nagn. A6y Hacp ®@opobuii, A6y bakp
ap-Posuli, A6y Abaynno an-Xopasmuli, A6yn Xakum ai-
Xopasmuit, An-Xasuuuit, Bepynnit, M6u CHHO cHHrapu onvmiap
XHMAA GaHK TapakKKUETHTA ¥3 XHCCAMAPHHH KYITHILIaH.
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XuMusAsmil aneMenT  OMp XMI sApoBMH 3apsdara Z, (XUMWABMH
3JIeMeHTIap AaBpHil xagsanuaa 6up xun raprabiarun atoM
paxKamyra) sra Gyaran aromaap Maxmyacd. 1998 ¥uarn x¥MHsaBHiA
SACMEHTIAp AaBpMil cUcTeMacn XKaasanura 109 ta xumHasui
3NeMEHT KMpuTWiIraH o¥aca, (109-snement  MeiitHepnii Mt),
X03HpIra naftaa Z = 110 112, 114, 116 Ba 118 agemeHTNap
CHHTE3H XaKHia XaM MawiyMotrnap 6op. Texweunit  Te, npomernid

Pm, acrar At, dpanuuii  Fr sa Z > 92 sieMenTIapn cyHbHli
pPaBHLIA ONMHIaH. X03UpIH naiitia 118 ta xaMusapuit smeMe HTHHUHT
GopnUrd aHHKnaHraH. JIeKHR, XMMUABHI 3NeMeHTAApPHMHT
anAaTPONMK KypuHuuUtapuHu (Macanad, 0,,0, xabn) xam xucobra
onaxurad Oyacak, xuMMABUi snemeHTaap coHY 300 maH omué
kevanu. Ep uycinornna sHT K¥T TapKairaH XMMRABKI sneMeHTAapra
xucnopor O (46,1%), xpemuuit  Si (26,7%), amoMuumii Al
(8.1%), Temup Fe (6,0%), xanpimii  Ca (5,0%), Maramii Mg
(3,0%)nap xvipann, KxocMuK asona somopon  H Ba remii He
TapKANTAHAND.

Xumunenii OupukmMa  Oup €M OMp Hewa TYpIM 3NEMEHTHArd
ATOMJIAPHHHD XUMUABHA aNoKaZopiHK BOCHTACHNa, OHpOH-OHp
XHMHUSIBHH 60- épaamuaa yrapo OHPHKHIIM HATHXACHAA XOCHN
OYaraH MyaiisTH MOala. BHp XN XHMHABHNA 3MIeMEHTIAH TY3MJITaH
onruuit Monaanap (mac., sonopoa H,, xucropon O,, oson O,, asor
N,). Typau Xun XUMHABAHA 37A€MEHTNIApIAH TY3WITaH Mypakka0
Mofaamap (Mac., cyabdar kucnora H,SO,, cys H,0O, ammuak NH,,
Hopmanwn cnupt NH,OH) xumusisuii 6upukManapadp. XuMuasuii
OUPUKMAHUHE MYXMM OeJTHCH YHMHAT OUp XUHCTHAMIMINRD. Y aHa
mwy OeNTHCH OMAaH MEeXaHHK apajalimajapieH Japk KHIagH.
XUMWABHI OUPHKMATADHH CHHTE3 XUIMUI BA TEKIUPHII XHMHS
¢aHHHUHT SHT MyXMM Macananapuia OupH xucobaaHamu. X 03upry
DaRTAA 8 MIH. XUMUABMI GYPYKMAHIMT MABXYAIIHTH dasra ManiyMm.
Yiapuuur acocuii KucMuny (96 %) opranux GMpHMKManap TAIIKI
TN

AtoMm (IOMOH. glomos  OYIMHMAC)  MOJNEKVISAP CUCTEMAHWHT
TapKMOHiE 2eMeHTH, XHMUSBHI 3NeMEHTHUHT Gapya XoccalapuHu
¥3dia MyXacCaMAalUTUpraH 3Hr KHY®K 3appava. XIX acpHMHr
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OXMpJapHraya aToMH¥ GVJIMHMac snemeHT Aeb xmcobnalirak. XX
acpra KeiuM0® aTOMHHHI TapKUOUH 3JeMEHTAapM XaKUAary
MaBIYMOT/AAp aHMKAaHAW. AToM Mypakkal Ty3uwiran. ¥ mycGar
3apaIH AEPO Ba MaHGHI 3apAITH JICKTPORIAD KRBATHAAH TalLKWI
TONTaHJZUP. ATOM AAPOCcH 3¢a Mychar 3apAgif JTpOTOH Ba Ba HelTpan
HeliTpoHIapAaH HOOpaT. ATOMIAryd 3JEKTPOHIAp COHM AApClArd
MpOTOHASP COHHWTA TEHI, aTOMIATH Gapya SJIEKTPOHJIAp 3apsAiy
AEpO 3apAANCa TEHT, MPOTOHAAP COHH IEMEHTHHHT AaBpnid
TH3UMKAATE TapTHO PaKaMHMra TeHr. ATOM 3AEKTPOHJApHH TYTHO
onub ¢ku Oepub, MaHdHH éku MycHAT 3apANNAHIAH HOHIAPTA
afnaHaaH. ATOMHHHT XMMMABMI XoccalapM, acocaH, TallKH
KOOHMKIArd 3jeKTpoHiap cOHY OMNAaH aHHKIaHaiu. AToMrAap
XMMUASBHH KYHIWTHO MONeKyaanap Xocha KMNagu. ATOMHUHT HYKH
SHePTHACH MabiayM {MMCKpeT) KHiMaThapra ara GOVAMIIM B2 ¥
CAKpalCHMOH KBadT YTHULIaApIardHa V3rapHil¥ MYMKHH.

Kncaoranap ne6 rapkubusa sopopon 6yaran (HCI, HNO,,
H,80,, CH,COOOH Ba x.x.) Ba cyBia spurad (apanailrau)ia
IHccoudaluMsTague, wounap H* (npoTonnap) €KH aHHKpPOFHM,
raapokcoHui H,O* wounapm xocun KWmanuraH Mopaanapra
alimiiagi, Axpanu6 YyMKyBYH MPOTOHIAp COHUTA Kapal Gup acocau
(Macanas, MMTpaT, XJIOpMA, cHpKa kuciotaiap  HNO,, HCI,
CH,COOH), wnkxu acocni (cynbdar, KapBoHaT kucnoranap
H,SO,, H,CO,), yu acocnu (oprodocdar xucioTa H,PO,)
KHCAOTajIap MaBXyll.

KHcHOTAHMHT CYBAATH 3pHTMACHIA THAPOKCOHHI HOHMApH KaHya
Kifrt 6¥nca, ABHH XMCnoTa KaHya K¥i JUccolHalManaHca, ¥ UiyHya
xywid 6ynamy. Mowranuim xoucranTacwH 107 zan kaMm xuacaoraaap
(cupka kucxora 1,810, xapGSoHat kvcnora 3,5-1077, quanma KMCIOTa
7,810 xyycus xucnota xucobaaHaaK. KucinoTalapHHHT CyBAATH
3PUTMANIAPH DJIEKTP TOKHHU YTKA3adH, WHIMKATOPNApP PaHTHHH
y3rapTHpany (MacanaH, KHCIOTa TAbCHPHAA KYK JIAKMYC KHM3apafH).
Mipen onumu C. AppeHUYCHHHT 3NEKTPOJIHTHK NHCCOLHALMS
Hazapudcura kypa (1887), cypga gucconyarmsuianrad sogopon H*
HOMRAPH Ba AHHOHJIAP XOCWI KWIaluraH OHpHKManap KHciloTalap
AeHn.7anu.
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Mopna  MaTepHAHHHI THHY Maccara »ra Oyaran KypHHMIZH
(KYyNYMANK 37eMeHTap 3appayajiap, aToMiap, MOJNEKynanap,
HOHNAD Ba yaapAaH TallKHA TOMCaH cucTeManap, THPUK
OPraHM3MNIAp IIyAap XKyMmaacura KHpaiH), XHMHALaZ 3ca MoAua
onguit (OMp XHA XUMUEBUN ZNMeMEHTAZH TAalIKKA TONraH) Ba
Mypakkad (XuMUsBHI OUpWKManap) Typnapra 6YIHHAIH.

AHTHMOAZA  MATEPHSHMHI AHTH3appavalapHaH TAWKIA TOTICAH
TYpPU4. AHTUMOAHA aTOMJIADHHHHT AIpPOCH aHTHNPOTOH Ba
SHTHHEATPOHAAPNaH, aTOM KODMFH 3Ca TO3MTPOHIADAAH TALIKHI
TormraH O¥aamn. Xosupya KOHHOTIA aHTHMOANAMAH TAILKWT TOMIay
KOCMME XUCMIIap TYAACMHHKHI COPJIHIH aHHKAAHMaraH, aMMo
3apAOIARTaH 3appadalap TeaNaTKuWIapHia aHTuAeiiTepHit Ba
AHTHTCAMI SAPONIAPH XOCIWT KWIMHIAH.

Hanorexnonorna {joHoHua ngnos  IlakaHa + TeXHOAOIWA)
Vauamnapu 10 (aToMmap, Molexyralap ¥auaMH) napaxacHia
Gynran ofvexTAapHU WUUTAWl OHAAH HIYFYLAAHYBYH TEeXHOJAOIHs
SYnub, y aroMaapiaH MOACKYIAIApHU HUFWIL, WHPOPMALMIHY
€3MHI BAa CAHAIUHHUHT AHTHY3 METOAJapHHU NLNad YHKHM,
MOJEKYISp Napakafard XUMHSABHIE peakKupaTapra JOKAT CTHMYI
KWiaMui . Ba Gomtka Wy CHHIApR MUKPOCKONUK XapadHjiapHH
Oowxkapumaa xyviaHunany. HaHoTeXHONOrHA XKapaéHnapH KBAHT
MeXaHHKacH KOHYHHATHApura GvitcyHaad. Xos3Hprd mairia
nonuMepap XHMHIACH HVHATHIIMIA HAHOXHMHSA COXacH Naino
Oynran. byHiali xuMHsS dcTebMONYM yYyH 3apyp O¥araH xoccara
3ra 6Yaran XUMISBHI OHpUKMATAPHU TAHEpaall HMKOHUHH ApaTaim.
Vi6eKucToH XHMUKIAPH HAHOXUMMS COXacHHa XUIMuK Kalnduérrap
KHAKIUMOKIA.

Acocnap  TapkuGuoa rumpokcwit rypyxu OH- (KOH, NaOH,
Ca(OH),) 6ynraH xaMaa CyBaard 3pHTMacHa IMAPOKCHI HOKJAp
OH- xpcun Kwiaguran Mognanap. K¥nrusa acocnap cysna spuMaiin.
Cypna spHHIATaH acociap MIUKophap ael ataramn. HMuixopnap
WHAHKATOPIAp DAHTHHH ¥3rapTHpalk. TapKHOGHAArH THIPOKCHI
TYpYXy COHUra kapald OMp, MKKU, Y4 KUCTOTATH acochap Gynamu,
Cypaa T¥aa GUcCoONHAHHANAHMAHIHTaH acocnap Ky4dcH3 acociiap
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(macasiaH, aMmouri rHapoxenn NH,OH), xanuii ruapoxcua KOH,
Hatpuii ruapoxkcun NaOH, 6apuii ruppokcun Ba(OH), kyunu
acocnapaup. Hisen onumu C AppeHHYCHHHT 3AEKTPONHTHK
NHCCONHAIMA Hajzapusicura kipa {1887), CYBRA
JHCCOMMATINIaHTana rHIpoKcHn Mownapn OH- Ba xaTwoHnap
axXpaTH® umkapardraH OWpHKManap acocnap neG aTtajiamgm.

Oxcnanap XUMHUABKH 3Me¢MEHTNAPHUHI KHCIOpod Gunan
OUpHKUIIMRAH XocuA O¥aran xuMusasuit GupukMaiap. Oxcumiap
TY3 XOCHI KWIyBYM Ba Ty2 XOCHA KWiMaiinmraH (Mac., NO)
Typnapra OVaMHand. Ty3 XOCHA KWJAVBYM oKcHanap acocnu (CaQ),
kHcnoTanu (CO,) Ba amdorep (ZnO) oxcuanapra 6¥nunagm,
YIapPHHHI THApatT/iapH 3Ca MOC pPAaBHINEE ACOCHH, KHCIOTAIH EKH
aMtboTepIMKHY HAMOEH KuAauu. MetamnapHHHT KMcnopod OWIanR
(onanii Ba Mypakka® Tabumii oxkcumnap) €KH THOPOKCHA Ipyita
(taGuuit rnapoxcuanap)iapaaur O sa OH- (okcurunpar)nap Guaax
Tabuuid XuMUABMil OUPUKMIIH HatHXacuaa xXocun Giaraa
MUHEpasap cHHhH TabMHH oKcHIIap AeHHAAIM.

Opranorennap  THPHK OPraHU3MIADHUHT TAPKHOMH KUCMMHKH
TAHIKMI 3TYBYH ONTHTa XHMMSBHIE 3/MemMeHT. ¥aapra yrnepon (C).
soaopoa (H), xucaopoa (O}, azor (N), docdop (P) Ba oaTHHIYIYVPT
(S) xupagu. OpraHOHAAp KaMH THUPHK OpraHU3MAapHUHT 97,4%Hu
Tamkun 513a4. AHa 12 ta anement (Na, K, Ca, Mg, Fe, Si, Al
Cl, Cu, Zn, Co, Mn) 1,6 % HM, KOJITAaHAAPH TIPHK
opraHu3Miiapda XaMm ¥puH srammadnu. OpraHHK MOIIANap XOCH7?
GVAuMIa CHpHMHYH JapaxalHd aXxaMMAT Kacld 3TYBUH Moa:aa
yIAEPOLOUP.

Tyznap oMMNH WapowTna MOHAM TY3WIWINTA 3ra Gynrau
KPDHCTAUT MOOHANap. SACKTPOAMTHK IUCCOLMALMA HazapHICcHra
MYBOQMK, Ty3Jlap IpUTMaRa MycOaT 3apsaaNaHTaH HOHIap
KaTHoHNap (acocaH, MeTajlap) Ba MaH(U 3apsaNaHTadH “oHAAD

aHHOHJIApra AMCCOlHANAHAOHIAH KMMEBHH OHpHKManapiup.

Tysnap Kyiuparn Typnrapra OynvHanu. ypra (€KY HefiTpan)
TY3nap, HOPAOH (EKH TUApPO) TY3Nap, ACOCHM{EKH THAPOKCO)
TY3Jap, apajaul Tyanap, KYIU Tysinap, KoMIUieke Tysnap. Ypma
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myzaap KMCAOTAJarM BOAOPON ATOMJIADHHUHI MeTavlapra 6aTaMoM
ANMalIHHMIIMAAH Xocun OYmaau: macanam, Na,SO,  Harpuit

cyappar, K,P,O, xamuii mupogocdar, CH,COONa  narpmit -

auerar. Hopdon myzsap xocun OYATaHMAA KWCHOTAAArd BOZOPOXR
aroMIapH MeTaira HaraMOM aMauiMHMaiine: macamad, NaHSO,

Hatpuk ruppocyibdar, Ca(HCO,), Kajgbumii rmrpokapboHar.
Acocar myzarap Xocun OYITaHHAa acOCHRHI Dapya rHApPOKCHI
FYPYXTapH MeTalira TY/IMK anMallHHMaigu: macaiad, ZnOHCI
pyx ruapoxcoxnopun, [Fe(OH),JSO,  remup (1) -rumpoxcocynsdar.
ACOCJIH TY3NapAaH TalIKapy oxcomy3sap XaM MabliyM. Yap acocnu
TY3/1apH# CYBCH3JAHTHPAL HaTUXACHAA ONMHARIM; MacajiaH,
smarusiil tHapoxcoxitopun MgOHCI cyscusnantHpuica, MarHui
okcoxnopun MgOCl, xocHa 6¥nanu. Apasaw mysaap acoc
TUAPOKCHANAPHUHT OowWKa-0owxa kKucaoTa KONIUKIAPHTA
ATMAIIKHHAWIA HATHXAacHIa XocHn G¥naauraH Maxcynoriap,
macanaH, Ca(OH), marn OH ™ rypywiapuuMHr SHPHHK X10p HOHM
Cl- ra, uxkkunuacuan CIO-. ra anmammTvpuica, apamam Tys
Ca(OCDHCI kenu6 yuxkann. Kym myzsap GUpop KHCOTARATH BOROPOX,
ATOMIADHHHHT TYPJAH METAJUIapra alMallHHMIN MaxCyIOTNADH,
macanaH, KNaCO,, KANSO,),. Bymapwa Na,CO K,CO,,
K,SO,AL(SO,), maxiusa XaM E3u MyMKMH. Arap GBpop Kyl Ty3
TAPKHOHIAry MeTaiaphad OMpH aHMOH TapkuMbura xupca, Gynaait
KYII TY3HU xommaexc my3 Ne® Kapall Kepak, MacalaH, arap
KCI'MgCl, TapkuGumary MATHUI METATH aHHOH TapKubura Kupea,
K{MgClL] maknnu xommaexc rysnap, 3NaF-AlF, rapkubugarn
AJIOMMAME MeTany aHuon Tapkubura ¥rca, Na JAIF Jmaxinn
KOMIDIEKC TY3 KeJIUO YHKAOA. YMYMaH, Kyl Ty3iap GHiaH KOMILTEKC
Ty3Nlap OpacHfa aHHK, yerapa UyK; xVill Tya1ap alHROKOMILIEKCIap
XKYMIACHTA KUPHTHNAAH.

ABOT2EpO KOHYHH  TEHT XQKMAM Wiean rasapna Sup xui1 60cHum
ga OMp XWJI TeMIlepaTypaja 3appayajap (atomnap, MOleKyaalap)
coHu 6up xun Gymaau. By KOHYHra Kypa Hopean mapontaa (1,01-10°
[1a, 0°C) mcraray nuean Ta3HMHT IpaMM-MOJIeKylacH OMp XHA
(22,41383 + 0,00070) 10-* M3 XakMHM SFAURRIAKN. By KOHYyHMN HTambsaH
dU3HTH Ba Xxumury Amene Asoragpo (1776 1856) 1811 diwnu
Kamd 3rraf.
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Kappann HucOaTnap KOHYHMIa Kypa, UKKH 3JIEeMEHT ¥3apo
Onpukubd, 6Hp OGHpHKMA Xocua Kuiaca, Dy OupMxmanapaard GHp
Heya IeMEHTHHHE Macca MUKIOpATa TVFpU KelaAWTaH MKKUHYMK
sfieMeHT MUKROPH ¥3apo ofaHit kappati coHnap Hucbatuaa 6y1an;
macanaH, metan (CH,) tapknbuma 75% yrnepox sa 25% Bonopo.d
OB, yHAaa 1 Macca KUcM BOOOPOAra 3 Macca KMCM YIIEPOA TYFPH
kenagu, abHu 3:1. 3maien (C,H,) tapkubuna sca 85,71% yraepon
8a 14,29% pogopoa Oop; 6y moazaga 1 Macca KMCM Bogoposia &
Macca KUCM yriepon TYFpyd kenaau, sibHd 6:1. Jemak, 6y
OupUKManapiary yriaepoj MUKIOPUHUHI BOAOPON MHKIOPUIa
HucOat 3:6 €xku 1:2 ra TVPpH Kenand. by XOHVHHH MHIIM3 OMUMH
XK. JlanbTOoH aAHKUKJIATAH.

Ieit-JIwccak xoryru. Xumua daHuaa Oy KOHYH XaXMul
HucOGaTnap XoHyHu Beb atanagn. by KoHyhra GHHOaH TeMRnepaTypa
Ba OocuM Gup xun GY¥nraHga XMMMSIBHI peakuMAra KHpHIBAEiTaH
ra3AapHuHL XakKMu O6up-Gupura HWcOaTaH Xam Ba Oy peakiusiga
xocui OYIral rascMMoH MOIANAHWHT XaXMUIa HUchaTtaH Xam oanui
HucBatoa oynaam. Macanas, 1 xaxs Bogopoa 1 Xaxm xnop Gunax
Oupukagu Ba aifHW BaKTHA 2 XaXM BOJOPOA XIOPHA XocHA Dynaan:
H,+CL,=2HCL. By epga rasnap xaxmuauar HucGarn 1:1:2 ra tenr.
By k;oHyH thakar upean raszsap yuyyHruHa TYepH. by KOHYHHH X. L.
Tei-JToccax 1808 itwim aHHKTaraM.

Banenrank (JloT. valentia  Xy4) MabIyM 2JAeMeHT ATOMHUHHHI
OoufKka 3JeMeHT ATOMH OMNaH XHMHSBHH BOF YOoCcHN KMIHOD
CupramiMi XM aIMallivil XYCYCHATH. BaleHTIUK TYWYHYACHHH
¢anra 1853 hwin O. OpaHkieHs KHPUTTaH.

KBAHT X4MAACH  Ha3apui XHMUSHHHT Oup OVIMMU. XHMHIBMIA
GUpUKMATAPHUHT TYIWIHIIK, PUIHK-XUMHUABUH XOCCATAPUHK KBaHT
Ha3apHICH, XYCYCaH, KBAHT MeXaHHUKa KOHYHHSITIApH acocHaa
ypraHagiH. KBaHT XMMHACH 3N¢MEHTAADHHHT BaNeHTINTH,
aToMAapapo KHMEBHI GOFHHMHT TabuaTH, MOACKYIAJIAPHWHI
CIIEKTPOCKOTIUK, ANMEKTPHK, MAarHUT XOc<cakapH, peakuHOH
AKTHBIIMIHA BA TY3WJIHLUIM MACANAlAPMHN TaxiWn KuaaaH. KBaHT

67



xuMusicH R3HKa Ba XuMKs baHTapH Ypracuarn MyCTAKH Ha3apuii
daHaHp.

Maccauuar casjianmin koaysR  Jlomouocos  JlaByasse KOHYHH
XUMUSBHH peakHuaAra KUPHILUTaH MOANAIAP MacCaTapHHMHI
HUFHHAMCH peakius MaxCyIomiapy HMFMHAMCHTA TeMr. By koHyH
yuMus GaHy Ba aMATMETH YUYH HHXOSTEA MYXHM aXaMUATra ora.
MopgramrapHUHT Y3rapdllli TYFPHCHIATU OYTYH TaBIMMOT aHA LIV
KOHYHI'A acoC/HaHalH.

Oprannk XAMHS  YIJIEDOZHMHT GOLIKA 3aeMeHTIap GuiaH
OGupHKMatap Xocun KWIMIK Ba Oy GHPUKMAIapHMHT ¥3rapHul
KOMYHAApUHH Ypranysud ¢ad. Xumusa dbaguBuHr 6up OVanmu.
OpPrauuK XHMHUSHWHT acocii BasudacH  OpraHMK GHPHKMaNapHu
cod X0Mga OAHI BA YIAPHUHI TYIWIMHIMHN aHUKAAIL, PeaKi{#ara
KUEHUITHIUH, peakilMsiiap MeXaHW3IMMHH, MONIATAPHUHT XHMMABHIL
TV3WIUINK BA XOCCalapd opacujard OOFTaHWUUTADHH VpraH#il,
UIVHHHTAEK, yAapaiaH aManuetna doligatanmu WyUIapuH TaIKUK
Kinduaad ubopat. Oprarvk OMpHKManap HHCOHHUHr Ep Mapxya
OYAUiNY BA YHWHT aManii (aomudTaa ¥Ta MyXUM axaMusTTa STagup.
TupHK opraHusMIapHH TallKKWJI 3TaaMraH Oapua acocHi
KOMIIOHEHTJIAap  OKCWINAp, HYKJICHH KMCIOTajiap, YrAesoiiap,
griap, BHTaMWHJAap, TFopMoHnap Ba Oomxajlap OpraHMk
GupukManapaup. Mespau 6apya cHHTeTHK Ba Taluwil Tomanap,
niacTMaccanap, NecTHUHIUIAP, O¥Mrdynap, AOpUIap XaM OpraHHK
Onpuxmanapra Taasuryknu. WHcoHHAT Xap dman 250 muurzan 300
MHUHTaYa OPraHuK GHPMKMANapHH CHHTe3 KWIMoKda. OpraHHK
OMPURMANIAPHUHT YMYMHH coHH 10 MIH. AaH olra.

Xumnapnii TepMoamRaMuKa  QUIMK-XUMUSHUHT MOANANap
Tapkubn, TYIMIWIIK Ba XOCHN OY¥IMIL WAapodThapd YNApHUHT
TEPMOAHHAMMKA XOCcaIapRra COFTHITUTHHK YpraHaural 6YauMy,

XuMuABHil PeaKTHBIRP, XUMUSGW peazewmaap  XHMHSBHU
peakI[HsaIapHH aMAIra OIUMPHIL YUYYH HIWIATHAAOMTAR MOAZAnap.
Typnapu: To3anuTHra Kypa: ¥Ta TO3a XHMUSBHHA pPCaKTUBIAD;
XMMHSABHIT To3a XHMHABHI pPEaKTHRIAD; XMMHABUH aHAIM3 YYVH
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TO3a XMMWABHIT peaxTUBNap; To3a XMMUSABUH peakKTUBIAP;
TO3aMaHraH XHMUSBKIA peakTHRIAD, TEXHUK XHUMMABHI peakTHBRap.
Tapkubura Kypa: aHOPraHHMK, OPTAHKK Ba PAIMOAKTHB H30TOIUIAp
OwnaH HMILOHNAKHraH XUMHABHH peakTupiap. Mummarwiwiura kypa:
OpTraHHK  AHANIUTHK PEareHTIap, KOMILICKCOHNAp, (bHKcaHaJmap,
pH wuHauxaropnap Ba Somkanapra OyMHATH,

XaMunpHii peakupanap OHp Typaard KMMEBHA MOAZATAPHKHHT
TAPKHOU Ba XOCcaNapH XuxaTuiaal (apx KWIAguTaH HKKUHIH
TYpIOarH Moajajfapra afnaHyuml xapaéunw. XHMHABHIA peaklIHsLIapHU
XHMHABHI TeHITZIaMa 6:ma udogamall MyYMKKH, MacanaH, cynbdar
KHUCIIOTara pyxX TAbCHP STTHPHITAHAA PyX cynbthaT Ba BOAOPOA Tasy
xocun 6¥namu: H,SO,+Zn=ZnSO,+H,T. Xumugaenit peaxumanapna
aToMnap ¥arapmaiinu, Sup OMPpHKMaTaH HKKMHYHCHTa Y¥Tany, Xojoc.
XuMuapHit KapaéHnapia TVrpu (kKaiTMac) peaklusa (mMacanan,
pogopoA WOOHAHHMHE BOAOPOA Ba HOAZAH XOCHA OVRMIiNu:
H,+1,»2HI) 6uran 6up karopga, KaliTap peaxkuus (MacanaH,
Boaopol HOMMAHHHI napyanaHumu: 2HI-H,+1) xam coaup
6ynagy. XuMUusBHii peakuusana HIITHPOK STANWIAH SieMEHTIApHUHT
OKCHANAHWIU Aapaxaiapu (BaAeHTIHKIapH) ¥3rapca, OyHaali
peaknusiIap OKCWUIAHWILN-KARTApWINW peaklIHsIapy Ieiunanm.
XuMHABHH peakuusana MoJeKyIanap, aTomjiap Ba HOHA&PIiMHT
HIOTHPOK STHIIMIA Kapal peakuusnap OARMi, HOHNIM Ba paguKat
peakIusapra OVIHHAILH.

XAMRAABHH CHHTES OOAMIl MoJaanTapiaH XHMHABHH ycyina
MypakkKalG momganap ofamui. Aliuwkca, OPpraHHK XMMENa Xarta
axamuAaTH Gop. FlnacTmacca, GVarMu mozapanap, CHHTETHK Kayuyk
Ba DomKAMapHH HIWIad YMKAPULI XUMHABHIA CHHTE3 aCOCHAA aManra
OIHPHAALH Ba PUBONITAHAIIH.

X03HprH 3aMOH XAMHACHHHHT KOHUDEWTYad JApaXanapu TYpTTa
JapaxagaH nbopatr ne6 Kapamamgn. Bupumwu dapawca XVI1 acpnaH
Gownanras 6¥aub, 6y sapaxaaa HapcalapHHHY TapKHO®
HUMaRapaaH TalkKuwl TONTAHJIMTH XAKHAATH TABIHMOT YCTYBODAWK
kunraH. llly Hykran Hasapaau xumua Ganu XHMHSBHI 2acMeHTAAD
BA YAapHUHT Oupuxmanapy XakKHaard dad xucobnanub xenraH.
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Hrxunyu bocxuwda OV TABANMOTrAa CHMpPyKmypagui Xumus
KOHUENMUEBIcH Kyiwiad. XuMusBuil Moananap Ha ¢axaT Tapkubu
6unaH, 6adKu XHMUABUH 3HEMEHTAAPHURT CTPYKTYPaBHil
KofmamummK GunaH XaM dapx kuiranu. Tpadgur Ba onMocHuUHr
TApKHOH OHp XMA yDIepoil aroMIapHiaH TAaLUKWI TOITaH, JNeKHH
YAADHUHT MOAEKYIAP CTPYKTYpacu OMp-GMpHAaH Xumnuit dapx
kunajiu. by xoHulemuMsi JaBpuiaa MOANANAPHUHE  peaxiiioH
Koftuamy  IeraH TYIIYHYA XUMHs daHWra KNpUTHIALM.

XX acppudr 50-tiunnapuaan Goninad xuMmus dbaHura xumuneui
NeaApacrHAap xaxuoazu masaumom KUpub xenaau. by ynunwu dapaxca
6ynub, 6y naBpaa xMMHABUK peaxunanapra $pH3HK KeHeTHKa Ba
TePMOAUHAMMKAHHHT OMWINAPY XHMHABHN ATMALTHHHILIADHUHT
OopHILAra, HVHATHIOHTA, Te3NWIUra TAbCHp KMWIHIUH aHMKIaHaH.
XHMRaDa peakiUMsapHH OGOWIKAPHII MMKOHHMATH BYXYATa Keflau.
PeakumnsinapHu Ttanbra K¥pa TeadaTdHll EKM CEKMHAATHLIE
MYMKWRIMIY aHMKiasan. Typmunun dapaxcada (6y yTraH aCpHUHI
70-finaapura MysodHK Kelaau) XuMHa (aHura THPHK
opraEHaMuapia pYik OGepyBdM XUMMABHIH XapaéHaapHH
MOdesNalITUPHUL, opTaHW3MAapaard V3-¥3uHH TalIKWUAAAL
MENAHWIMIAPHHH XMMUSBUH XapaéHnapra XaM TaTOHK 3THII
WMKOHHSATH niaiino 6Vnau. by XKapaéH 3Bomoudod xuMug aeG atana
Gollmagy.

XvMUABRHH Kypoaaap OMMABUI KUPFHH KYPOJTapH TypilapudiaH
Gupn. Inxactaan TabcHpH XUMHSIBHI 3aXapAOBYM MOIIATADHITHT
3aXAprall XOCCANAPHTA ACOCHAHTaH. Acocuii TapkuGHi KHcMnapu:
AKAHTOBAp XHMHABKHU Moananap (3apuH, V-raamap Ba §oll) xaMaa
YAAPHH XK37UTAall BOCUTANApy  DAKeTANapHWHT 3aXapfOBUYH MOINA
TYNIMPHAraH XaHTOBap KUCMIApH, apTHIEpUS CHapSAIapH,
MUHAIAD, aBHallHA Gombanapu, kacceranap, dyracaap, rpaHatagap
Ba Golkaiap. Yiaap aBHaunusi, TYphU MocaaManap, mypKaruyaap Ba
aspo30j1 reHeparopaap ¢pilaMHAa XaM TapKanMILH MYMKUH.
[IlyxacTnosuy TahcHpY KaHY2 BAKT CAKIBHULINTA Kapal, XMMHSBUI
KypoJnhap TypryH {6Kp Heua coaT, cyTka, xadrTa, oinad
cakJaHalMraH) Ba HOTYPFyH (OMp Heya MUHYT caxfiaHAAHWTaH)
Typiapra SViHHaaH.
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XuMusBHi Kypoiap, acocaH, AVIIMAHHHHD XOHJM KYYnapu
(K¥urdH)Ta Kapilld WUUIATHIl YYYH MY/DKaUTaHAAW, JAeKHH THHY
axonura, XxaliBOHOT AyHECHT2 XaM XaBd TYFANpaaH, arpod-MyXHTAYN
3axaplaiiiyn, SKHH30pNapHH HoOyl Kuianin. XHMHSBHH Kypon
aactia® HeMHC apMMacH ToMOoHMAaH 1915 jiunga
Mnpu(benrus)aarn xanraa Kiinawmirad. KejfinHyanuk Goimxa
apMuasap XaM xy¥anaik Gonvranu. Xumussuii Kypoutap KerHesa
G6aéuHoMacu (1925) 6mmaH TaxMKmaHTaH. BUpoK 6aL3H TaXOBY3KOP
Mamaaxkaraap Oy OacHHoManM Oup Heda Gop OysHINTAH (MacanaH,
AKIIl Kopen Ba Byernampa, Hcpoun JluBawia XHMHABHA
KYpOJUlapHY KYJLEauIraH).

Hapux xoHpeHIMACKH(1991)ra MyBoHK, XUMHABHIA Kyponnap
SyTywiall HYKOTWIMIDH JIO3UM. YAap MHCOH CATIOMATINIY Ba Tabuar
yuyH Y1a xasdau OYNraHAMTHIAH, VAAPHHHT 3axXupaiapHHU
HYKOTHIN MILGApH Maxcyc oObekTiapia aMaira OwrHpriagy. 1993
HUATH MabayMoTiIapra Kipa XHMHABME KypoJuiap saxupanap
Poccuanma 40 mupr toHuadn, AKllga 29 MUHr TOHHAHM TAUIKMLA
3TTaH. 2-XaxXOH YPYIIHAa HEMHMCIAPAAH KoaraH (Tpodeit) XuMusgasui
Kypon zaxupacH (TaxmuHaH 300 MHHr T) aeHrU3ra 4ykrupns
ofopwirad. Xalkapo XUMHSEHI Kypo/LTapHU TAKAKIAN TALIKMOTH
(XKTT) ¥3 oagura 2002 duarada 70 MMHT MeYpHK TOHHa XHMUIBHI
KYPONHM HYKoTHIN BasudpacHHU K¥iTaH 314, My Baxr MobaliHnaa
Gop-ityru 9 MuHr 600 MeYpHUK TOHHA XMMKUSBUN KYPOJIHM HYKOTHLITA
3pUIAH, Xonxoc., XMMHABHI KypoanapHH HYKOTHIU KarTa
xapaxarnapHi Tajaab xunrapaury caGabnu kKymMrEHa XUMUSBME
KYPOUTADHM HYKOTHIIHUHT WIOXH TOMHAMAETHD. By HHCOHHAT yuyn
auaayit Taxnamnyp. byraali Kypomnaphn HYKoTHIID yIYH AYHEDRATU
fOapya MamyiakarTiap OMpnalinG xapakaT KLTHLLIAPH JIO3HM.

Feonorus Ep Ba Ep KOOMFUHHMHF TapkuOM, TYIMIUIIH Ba
PHBOMUIARMIL TAPDMXWHH ¥praHyBYH (haHIap KOMIUICKCH.

Teocrerema (reorpadMk cHcTeMa)  reorpadik KOOMKHHMHT Yaapo
6up-6upn O6umaH GoFmaHrad, OMp-OUPHra ¥3apo TABCHP KWIYBUH
XOMOOHEHTNapHHHHT (Mac., JaHawadr, xyayaulil Hunabd Yukapiiu
KOMILIEKCNapH) AXART XHAMa-XWUTHTH,

71



Feochepa EpHHHT KoHueHTpuX KoGHKIapu: Ep ammocdepacH,
Ep eudpocgpepacn, Ep nycmu, Ep mawmuscu, Ep sdpocu.

Ep myctw  EpHMHT Tauniky KATTHK, K0OHFU, reocdepaiapiaH
Supn. Y mutocdepa Ba riapochepaiat TAHKWI TONTaH. KYDYKAWKaa
ep AYCTH Y4 KATIaM: IOKOPMAATH Y¥KHHAM (Kamumaury 15 20 k.
rava), ypragard maprau papiiiia rpauur (10 20 kM), macrnaru

G6azaner (Vpraua 15 20 xM)aaH Talnkui TomraH. OkeaH oCTH
Ep nycTHHUKH 5 10 kM OYnAnd, yHAa rpadMT KaTaaMH Iiyx,
yVKHHAN XKATnaMM XaM Ionka.

Ep manmuacn  Ep nycru 6unan Ep aapock opacuaa xoiirawran
Katiam. ¥ Ep (atMocdepacus) XaxMUHEHT 83% HHU, MACCACHHHHT
63% wuuu sraaiinn. Ep mavTusaca Ep aycthaaH Moxoposdamd
to3acy OMnmaH axpanran. Ep MaHTHACHHUHT Kanuaanrd 2865 kM.

Ep appecn  EpHRuHT Mapxasuil sHr 4ykyp reocdepacd. YHBHT
10KopH yerapacu 2900 kM uyKypiaukaa, panuycd 3500 xm. Epuunr
mapkasugars remneparypa  5000°, snunuru 12,5 MMHF T/M?,
HOCHMH 361 TTa raua. Ep sapocu Karruk, Gyica Kepax Herad
dapas fop. Ep anpocH 3XTHMON HHKEAB Ba OATHHTYTYPT apajialiiMaii
TeMHPOaH TAIUKWI TONTaH geraH ¢apaz xam Gop.

leoxumua  Epuusr XBMHMABHH TapkuOuHH VpraHyBuu daH. by
baH XUMHABUN 3AeMEeHTAAp Ba yaapHuHr OGapkapop
n3oTOIIapuHUHT Ep Tapknbuia kKaupall TapKanTaHAUuru, TYDIHR
reocdepanapia XUMHUABHHA 3JIEMEHTIAPHHHI TAKCHMIIAHMILUH
KOHVHMATA4pHHH, Tafuar Xapa€ujaapuia 3NEMeHTIAPDHUHT
MHTpauMsicl {XOHUEHTpaUWACH Ba CHMAWIMUA) Ba XaTTH-
XapakaTIapUHUHT OUp-0MpHIa KAHOAH MOC KeJIrIUW KOHYHIADHHH
ypraHagu. by Tepmunnn K. @. LHénGeiin 1838 ity daHra KUpUTTAaH.

l'eoxpouonorma  Ep crpryaa pyii GepraH reoflorHK Xapaéwiap
KeTMa-KETHTHHY akce 3TTHpand. Ep nyeTw TaxmuHaH OyHaak 4.6
MIpH HHA MyKaaaaM ByxyAra kearan. Kpunroszoit (kemOpnii
nappurawa 6¥nrad) nafith  20HU 3500 MIH.AMNAAH K¥M BakT
AaBOM 3TraH. by 30H HKKK 3paHM ¥3 #WuKra olagu Apxeil 3pacy
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1000 sIH fwinaH KYnpoOK AaBOM 2Trad yHAaH KeiiuH ITporepo3soii
apacH 2000 MaH Knajgax KVupoK masom >Tu0, HKKH aaBpra
GYMnHADM: WK XpoTtepo3oi 930 mnu -iimn gasoM >1ran. Keiiukru
MPOTEPO30i AaBpH UKKM 3amoH(3moxa)ta  Pudei (1100 smuH nn)
Ba Benx (80 110 man #wnra axpananu. {lly 6unan Kpurrrosoi
20HH Tyraipy. UlyHaad cyur 570 mian iinn gasoM >1ran @aHepo3oii
0HH Douinadagd. V yuta spanu Y3 wuura onanm: Tlameosoit (340
MiH finn), Mesosoi (169 wmiH #uy), KaitHosoit (66 mMad iun)
apajapk. Flaneosofi 3pacu 6 ta JappHH ¥3 Munra oarad ( Kemopuit
maBpu 80 me Hun, OpaosHk 65 vau dun; Cunyp 30 mun
ivin; leson 55 #pn; Towmkymup 65 mun iiun; [lepm 45 Mun
). Me3so3ol spacn 3 xaBpiaH TaiKua tonraH (TpHac AaBpH
50 man diwn; KOpa 53 mau #un; BYp naspr 66 MaH #iun). Xap
6Mp masp ¥3 HasbaTMma y4u 3aMoH(2noxa)Ta WK, ¥pra Ba keu
3amMoH(3moxa)rapra G¥nuHaau. KaifHozol apaci 3 maBpnaH uGopar
6ynuG, IManeoned (§ MIH iinn), Doien (20 mad Hut) Ba OIUroueH
(12 MAH #WWn) 3aMOH(3TOXa)IapuAaH TAUIKKWA TomraH TlajeoreH
naspu, MuoimreH (15 max #una) Ba IlnwoueH (7 Man #un)
3aMOH(aMoXa)napHaak Boopat 6yiraH HeoreH Aaspi Ba [IneiicrolieH
{18 muH #tun), oyumad 10 MHuT HEn yarapu Goumiadran TofoMeH
3aMOH(3110Xa)IapHHK KaMpah olyBuYM AHTPOIIOTeH JaBpAapuHH ¥3
WYKra ONaiaH.

Ieopuanka EpHHHY TY3UNHIUH, YHHHT KoOMKAapuwia pyii
OepyBUH DHIHK XyCYCHATAAPH Ba XapaéHmapHd QUMK MeTooAap
BOCHTACUAR TAIKHMK 2TyBuH (aniap Koumnnekc. HlvHra x¥pa,
reoduzuka Kartuk Ep duzukacu (celicMONorvsg, reoMarHeTH3M,
TpaBUMETPHA, TeodUIHK pa3sejika Ba GOWK.}, rHiapodHiuKa Ba
aTMocgepa pu3MKacHra TapmoxtaHainu. [eodusuk TankukoTaap ob-
XaBOHK TIpOrHo3 xuaumaa, Eprarv sHepretux Ba XoMalué
COMAUKNApHHY Y3TamTHprUAa dofaamaruIaim.

Epanar ryanmmon. Ep  Kyéun ciacreMacuaarl KyEuIaan Y30k HIH
KMXATAAH VUHHYM cafiépa  muaHera. EpHMHI SHT TalUKM Ba 3HT
KaniuH nyctH Maruutochepa neriunanu. Ep moumo Kyéwmaw
KeJaAuTaH KOPIYCKYNdp 3appadajap OKMMH (KyEll 1iamonu)ia
Typamy. Kyémr mwiasmacy okumu EpHMHr Marsmt MafinoHu Gumad
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T¥kHamrranuaa 3ap6a TVIKWAY naiao OYynaam, yHHHT Ep
MapkasygaH ysokyurd 13 14 Ep paguycura TeHr, Uy TYIKHHIAH
KelH 20 MUHT KM KATHHIHKIATH KAaTHaM (OpanukK coxa) KeTain.
Kyéml nnazMacuaarn MarHHT MaiiIoHHIa 3appajiap TaprHOCH3
XapakaTiaHaan. by MalimoHna minasma temnepatypacu 200 MMAT
JapaxanaH 10 MnH napaxarava Kyrapwiagu. Maravrocdepara Kyéi
MAMOAHU OpANHK coxa opxanu ¥ragn. Opanuk coxa Guian
MarHuTocdepa derapacd — MaTHWTONAy3a KYEI! NIAMONMHRHT
A¥HaMHEK Bocumu Ep Maruut Malifon OocHMM MyBo3aHaTmab
TypaguraH xoufaH Vraqu. ¥ Ep Mapkaszuman 10 12 ep paauycu
Macodacuna (70 80 mumr KM.). MarHuTocdepanan kelMHIM KaTiaM
armocdepa, yHAaH KeduM rugpocdepa kenann. Okeaw Ba
NeHrusaap, cyp Gyrlapu tHApocidepara MaHcys. YHpuan c¥ur
KaTTHK ep JmTocdepa xenagu. Y ep myct Jeifunanu. by chepa
Y4 KamiaMaaH Takwi tonrad. Ep capraaad 20 KM YyKypaHKKada
YYKHHAK KATIaM YHAaH KEiHH TPAHHT KaTAaM 40 kM
raya, OasaneT Karmamr 70 kM. rava. Jlutocdepagad KeHHHIH
kartnam Ep manTHacH 6V1u0, v okopH MadTha (900 kM rada) Ba
Kyhn MaH™as (2900 kM. rasa)ra 6yawHagu. YOXopH MaHTHMA yu
Katnamny. CHpTKM KaraaM cyDerpar Karaam Hedwnamm (50 100
KM), ypra Katmam Dyrenfepr Xamiamu peiuaazu (400 xm), 3-
Karnam Tomwuud xarmaMu (900 kM), Madmuanasd kefiniru Epaviur
Tapkubuit Kucmu Ep snpocu neftunagn. Ep aapocH Tamlky Agpo
(4800 511 km) Ba cybpagponad 6371 KM) TAlUKHI TONIAHAHP.

74



BHROJAOI'NA BA OJAM ©PH3IUOJIOTUACH

Buonorna (1oH. bios  XaéT Ba ..MOrusl)  GOPAMKHHHI TRPHK
OPraHM3MNAp TAPKANTAH KHCMMHOALH XaéTull Xapa€haap, ylapHMHT
PHBOMUIAHKIUM, KV¥maMuim, ¥sapo Ba HOTHpWK TaOuar Ounan
al0KANOPANKAADUTA OH KOHYHUATIApHHM YpraHyBYUH Tabumit dad.
Tupuk Tabuar xakugaru dawiap Maxmyacd. buonoruda GortaHuka
(VeuMnuKIap Xakuaary $aH), 30010r1s (XaiiBowaap xaKuzaru ¢aH),
0llaM 4HAaTOMHACH Ba GOH3MONOTHACH, MUKpPpOOHOTOIrUS
(MHKPOOPTAHH3MAAPHH VpraHysum ¢aH), rAagpobuonorus (cysia
SIIOBYH XOHUBOPAAPHH VpraHVBUYH aH), reHeTHKa (HpPCMATHM
¥praiyBuM d¢aH) Ba Gomka x¥nnad Guonoruk daHiapra
TApPMOKJIAHHG KeTanw.

Buomacca (Guo... Ba Macca..)  KypYKIHK €KM CYB XARIACHHHHT
MYaHsH KHCMIWIA Xa€T KeupyBYH Ba ¥3apo OomiaHIaH YCUMIIKKAAp,
XalBOMAAp Ba MHUKPOOPTAHH3IMIAD MaXMyacH.

Buocdepa (6uo...Ba 10KH. sphaira wap) EpHHHI THpPHK
opraHU3MAap TapKanraH kKoO6uri, buocdepa arMocdepanuur 030H
3KpaHurada SanaHaARKNa 6¥nran KueMu {20-25 kM), mutocdepaHMAr
CHUPTKH KHCMM Ba ruiapocdepaHy TViIukK ¥3 M4Hra onalu.
BrocdepaHMHT Kyiin YerapacH Kypykiankia 2 3 KM, OKeaH TyOoraa
| 2 kM wyKypnukkKaia 6opaiu.

Buoteso3 (Guo...Ba IOH. koinos  yYMyMuit) IHAPT-1LHAPOHTH
OMp XWiIard MyXuTra Mocnauinb onraH Ba OWTTAa XOMHMHT V3uIa
Oupra gadkauran fapya opraHuIMiaap.

Buotnn (6uo...Ba 1IOH. fypos  HaMyHa)  MaXaUlMil MONyIALMA
TApPKHOHTa MaHcyd YCUMJIMK TYPUHMHI TalUKW KYpUHWUIH OWIaH
daprradMaiiairad, JeKHH SHONOTHK Ba PH3MONOTUK XYCYCUSITNAPH
Gomixaya Ba ¥srapmac OyaraH TypyxM.
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Broron (6uo...Ba 10H. fopos  XKO) Ep CHPTHHMHT MYXHT
iapouTIapu OMp xuUn Ba Myatign OHoueHOo3 Ounan HSaHa Oynran
KHCMM; TYPJApHUHT MAKOHW.

Cumbuoz (1oH. symbiMosis Gupranuknarn xaé€r)  TYpaM Typra
MAHCY® HMKKM OpraHUSMHHHT OMpraidkaa smail inaknu. byHra
BHTOTOHMCTHK CHMOHO3 1AKAK NAPa3sHTH3M XaM KHpaiw.

Veumaukaap (Plantae, Vegetabilia) THPHK OpTaHH3MITap
JAyHECH; POTOCHHTE3 KKAWI XycycusiTura ara GyaraH astoTpod
OpraHu3MIap; XyxXadipa TIVOTH, OMaTEA, KaJudH LUe/LTIONo3ajlaH,
3axKMpa O3MK MOLNACKH KpaxManlaH ubopaT. AfpuM YcHMIMKNap
(canpoduTtiap, mapazutnap) ydyH Xoc 6¥araH rerporpod
OBMKJIAHKII MKKWIAaMYH XpcoOnaHaalu. YcHMIMKKa X0C GomIka
Xycycustnap (¥3mMra Xoc pUBOXAAHMIN UWKIW, OPTARJNAPHWHT
WaKNIaHMID Hyan, énuumMb smant 8a 6.} XamMma VCHMAHKAApra
TerdiLm sMac. Jlexuy Oy CenrapHUHI MaxXMyH YCHMIHEJIBPHM
DOIIKA THPHK OPraHU3IMIAPAiaH OCOH (hapk KIUiiiIra TMKoH Depamm.
daxar TYIMIHIIWHUAT Kyiiu, alfuugca, OUp xyxakpaawaap
Japakacuia YeHMAMKnap OWnaH GoluKA opraHmuamiap Ypracupary
dapk yH4a aHMK ce3unMaiau, wmry cababan 3IBrIcHACHMOH
CYBYTIAPHHU 3coaornap OMp Xyxalipaiu XailBoHNApra XKPpHTHNIBAY.
Bup xyvxakipaan VcUMAHKIApHUHT OOHIKA OHp XyXailpaiad
OprasHu3MaapAaHd acocHit dapku  xsroporutactnap SyamuHawp. XX
acpHHHT ypraiapurada bapua ycuMmnuxitap Tylau (Saxrepusnap,
cys¥riap, samOypyeEnap, THWARHUKIAPD) Ba I0KCaK VCHMAMKIAp
(#ycurnap, ncunodurnap, nAaayHmap, KUpKOVFuMIap,
KMPKXYNIOKap, OYUK YPYFARIAD, I'YH YCUMAMKIAp)ra axpaTvd
Kenuuran. Xo3up Sakrepusinap pa 3amOypyEIap ajioxyuaa AyHETA
aXparTHaau.

Yeumauknap ayaécH 2 KUYHK IYHE: KH3WE CYB YTiap Ba IOKCAK
yermnmmxorapra 6ynunamy. by xuuvx aysénap 350 000 Typnan wbopar
Gapua YCUMAMKIAPHH V3 yuMra ofagn. Yecumnuxiapuu Ypranyean
dan GoraHmKa Belunagn.

XaitBennap, XaliBOHOT AyHEcCH (Animalia)  OpraHMK OJaM
cHcTeMacHAard HEpuK 6VnnMaapnad Oupu. XalisoHnapuuir OyHaad
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i 1,5 mapr. AuX UATapM okeaH CYBUAA MUKPOCKONHK,
xnopodunncu3 aMEOACHMOH XWBYWHAWAAP umaknuaa maino
OYATAHANTH TAXMUH KHAWHAAM. XaliBOHNApHHHT 3HI KagHMTIH
KasHnMa Koaaugnapd ému 0,8 maphr. Mwigan omimalind. Fosak-
HYBUNAD, YyBandaHrnap, TyOaH OE€XJAMIapHHMHT JacTiabku
KOMAMKAApH 690 570 MIH. KR WITAPY BYXYATA KEATAH TeoJIOTHK
KaTnaMmiapna yypalign. Tanmixd MHHepal CKeleTNH ACHIH3
YMypTKACH3NApK  TpRAcOHTanap, xabpaodiunap, MONTIOCKATAD,
apxeouyatnap 570 490 wrn fiwr wirapu naiino 6¥nran. Cyapanut
fopyBuunap 230 66 muiH Wt wirapn 6Vp paBpaapuaa naiino
6yaran. 230 195 MJAH HHJI AATapU DHHO3ABPJIAp BAa CYT
SMU3yBYMWIAp KenuO umKkKah. Kyiliap opa AappWHHHT OXMPMAa,
Oyuzan 195 136 mnw i aBBant naiixo GYnraH.

XalBowrapHuHar 3 4,5 MIR TYpH MabpnyM. AHHEKJaHraH
XAUBOHIAPHHHT 2/3 KHCMHHM XAIIOpaTIAp TAIDKWN 5Tank. X aligoHoT
AyHECHHH VpraHyBud ¢ad 30000rHs AcHaAnany.

®@ayna (ot Faung  Pum mudonorwacira xypa YypMowiap sa
Rananap masbyiaacu, XaWBOHIAPHHHI ACPOBYMUCH) MYyaiigH
XyAyANa TapuxaH aal KenyBIu X2HBOHAAPHUHT TYPIAPH MaXMyacH.
PayHa araMacH MyalfH CHCTeMara KHpPYBYM XOHHBOPAap
MaxMyacura HHcGaTaH XaM K¥/UlaHWIaaM. MacanaH, Kynuiapra
oprumogpayna, Ganvkiapra  uxmuogayng aefivnany.

®nopa (ior. Flora ®nopa masbynacy Homuaal; nor. flos Kapar.
kenumuraga  Jjfloris, TYN Oerad TymiyHuaHd Oepamil)  TapHXaH
Ep o3unHyr Mmyvaitay xyayr¥aa Veub wenaértran KM yTMMINSATH
TEOJOTHK 3aMOHIapia YeraH YeuMIMKIap MaXMYacH: MaTepukiap
(aopacu, KuThAIap diopacu, MyalgH MamiakaT Xyayiuma YCyBUH
yeumiinknap driopack Ba Howka.

Hecon  tapuxdii ¢aonWaT Ba MagaHMATHUHT CYOLEKTH Ba
Ma3kyp XapaéHia Y3HHH-Y3u maxc cudaTdia HAMOEH KWIYBYM,
OHITa, aKATa 3ra OYnrad WATUMOMI MaRrxyaoT. XaMHATHHHYT
TApKMOHI SFeMeHTH Ba TAPUXHMHT ApaTYBYHCH.
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Xyxaiipa  THPHK OPraHM3MAapHHHT, Gapya XaliBornap Ba
VCUMIW ICIAPHMHAT X2ETHI DA0TUITHHHHT 2C0CHAA ETYBYH TAPKHO K
aMeMeHT., XyxXalpanap MycTtakuit opranusM cudaruma xam (6Hp
XyKalipadu cofpa Gakrepusiiap, 3Hr COfAa XalBoHIap, alipuM
CYBVIVIap Ba 3aMOYpyFEnap), k¥m Xyxaitpand opraHuamnap cddatiia
XaM yupaiod. T'eHeTHK anmapar syKapuomiapAa HMTOINA3MaNaH
MeMOpala OUNAaH axXpalraH SApoja; NPOKAPHOTHApAa 23Ca
HYKJIEOWAAA XKoitmalliagn.

AKunchll xyxatipa Meiioz Hatuxacuaa xocun OVnaaun. Kin
XyXaifipaii OpraHM3MIAPHUHE WY OPTaHU3MHHAN KYHAHNIUK YYYH
KMHCUH xyxkaWipanapn xam O6¥nany, OyHIAH TAWIKAPH COMATHMK
Xyxatipanap xam Oyam0, yaap TY3WIHHIM Ba GvHKUIMARapH Gyfivya
Typinda G¥naan. Macana, Heps Xyxalipanapit  Helipornap, cysaK
XyXalipanapu, MyCKyJl XyxafipalnapH, ceKpeTop XyvXaipanap.
XyxalpamapHUHT Kattasumkiaapu 0,1-0,25 wmkm (0an3u
BakTepusinap)iaH 1o 155 MM (TySKyLWIHUMHT TyXyMH)Tada 6¥nanu. Sluru
TYFWIraH Yakanokaa 2-10"2 Ta xyxaiipa 6ynamu. Xap Oup Xyxaiipa
KKK KMCMIAH TAWKWI TomraH OYnMG, ynap xyxaiipa sipocH Ba
ouTonIasMack Xucobnanamu. YCHMAHKIApDHUHT XyXalipaiapu,
OFATAA, KATTHUK KOOUK OMNaH KoruiaHraH O¥manum.

XVKaWPAaHUHT XUIMA-XHI GHYHKUMSICHHH WXTHCOCHAWITaH WYKH
CTPYKTypasap  opraHoumiap baxapaau. XyxaidpaHHHT YHMBepcan
OpraHoHANapKH: sSApolJa XpoMocoMadap, LUuTol1a3sMaza
pubocoManap, MUTOXOHAPHUSNAD, PHAONAAIMATHK TYp, [OAbXH
KOMILIEKCH, TH30COMANAp. YCHMAUKAAPHRHT THPHK XyXalpacHaaru
UMTOIIA3MA aXpaTaAHuTaH CYIOKAWK XyKaipa wupacu neitvmanu,
y BakyoJanap wuKnaa 6¥nanu.

Xymaikipa HazapuscH 0apya THPHK OPFaHM3MJIAPHHHT
TY3HAWLWYU, PHBOXJIAHKIIY Ba KeIHO YUKHIUHAAIH YMYMHHIHKHY
K¥pcaTyBuH HupHK CHOJOTHK HasapnaaapnaH OHpH. By Hazapusara
GuHoaH XvXalipa SaxTepuanap, 3aMmOypyeaap, VCHMIHAKIap Ba
XAHBOHAAPHMHT 3HT KMMUK TY3MAHII CUpaurH. Xyxaipa Hasapusach
TUPRKJIMK OJIAMHUHKHI OMPNHIM Ba YHHHT TapHXMil pPHBOXIIAHWUIU
XaKWIard 3BOJIOLUWOH TacaBBYpHM Tacauiuaiau. ¥ XIX acpna
sApaTwiraH y4yra 6viok Kauibuéraan oupuaup. Konaran 2 ta kalidbner
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. JapBUHHHHT 3BOMIOLHOH HA3APUSCH BA SHEPTHIHAHT GUp TypAaH
VKKHHYH TYpra YTHild, ShHH SHeprMSHUHT CakJIaHKIIH KOHYHH.

Xyxaiipa Hazapusclitu pacMuivtamrrapyiaa T. IUsapuunr(i839)
xusmarh Karraiup. T. IlIBann ¥3u onray Mawtymomiap, M. Illneiinen
Ba . Iypxune mMakTaby Ba G0IUKA OMMMEAPHHHI TAOKHKOTAAPHTA
acocmanud, Xyxalpa HazapuscMHH HIMHHA acocnagd. By nazapus
THPHK OTAHH3MIADHUATD CHpAHTHHK HcboTaaiau. Keiiuuru 150 ftun
MYUfa XyxalpaHyd VpraHdml AHaja TakoMuaaamub Soppu.
Xyxailipagary Gapua acoCHii OpraHOMAJIADHHHI MahiyM BasudaHK
faxapMIIra MOCHANITAHJIMIH AHUKAZHAMH; SMEKTPOH MHKPOCKODN
épaaMuza XyXalipaHMHI SHala  HO3HKpoK O¥Vnram
VIBTPACTPYKTYPAIApH YPraHWH; YIapHWHT MOJIEKYRAD TY3WIALIH
oun® OepMAIH.

Baktepusinap (1ou. bakterion  Taéxua)  Gup Xyxaiipann
MHKPOOPraHU3MIIADHHHI KATTA TYpYXM; IIAKJUIaHran gaapora ara
O¥aMaraH MMKPOCKONHK OPTAHH3IMJIAp npoxapHoTaap.
bakTepusiiapaa Xyxalipa mapgacH, xyn mukmopaa JHK, comga
sapo 6op. MuToxoHIapHit Ba XimopomnacTiap, onatma, Dyamaiign,
SOPOHUHT XpoMOcoManapd Ba XoOurM Ky3ra KYpHHMAaitIn.

Bapycnap (nor. virus  3aXap)  VcHMAMKRapha, XaliBonnapia
Ba HHCOH OPraHM3MAIA IOKYMITH KaCALTHKJIAPHU Ky3raryByul, dakar
THPMK XYXaUDaTapHHHT WYHAATHHA KYNAOBYH MAKPOOPFaHU3MIAP.
VIMHLIZ2 BHpYC TEpPMHHH Xap Xwl KacallMK K¥3raTyBYMIapra,
alifHKKCa, HOMAWIYM areHTiapra HucOaTad YUiaHuwaraH. PpaHnys
onumi JI. Tlactep 6Hp KaHua KACATTHKIADHUHT Keand YMXMLIMAA
DaKTepUAMAPDHUHT pOoNHHN HcOOTHAG GepraHuiaH cyHI  BHpYC
TYUIYHYacH MHKpoO CY3HHHHT CHHOHMMH chdarnaa KyulaHwia
Somnanan. bakrepusanap Ounan Bupyc ¥pracugard ¢apkKHH
J.WsaHosckuik 1892 iliwiu aHWgiaraH. BupyCHMHI KymaiiMumm
WHTOTIA3MAlIArN aMHHOKMCIoTaap Gunan Gornuk. MacanaH, OMTTa
TMOIMOMHENUT BUPYCH 3appacH  MoJeKylacHAaH §Hp Heua coaria
MEAIMApAIat BUpyCc ByXyiara kenaan. Munnuonna® BHpyc
MoneKylanapd MMFHHIHCH MHKpo6 OCTHRA KpucTajynap éKu X
TaHayanap LIAKTHIA KYDUHAIM.
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Fen (10HCH. genos YPYF, Kenu6 YHKMLIH) HPCUSTHUHT
IfeMeHTAp OMPAMTH Ba MoJAUM acocu. T'eH oprawusm Oeirn Ba
XYCYCUTTAAPUHM HacHIaH Hachra Yrrazuil GyHKIMACHHE Saxapau.
TeH TyllyHYacHHH reHeTHKara Jauusanmuk ostum B. Plorancen (1909)
kuputrad. I'en JHK, Gaw3u Bupyciaapna PHK MonekynacuHBBr
oup kHcMu O¥AuG, TUpHK Xyxaipa oKcuianapHiaH OMpPUHWHT
TY3WIHUIMHE Oenrunad Oepalld Ba UIY OKCWLUIAP ODKATH alipum
fenru €KW XocCamapHHHT PUBOXUIAHHIUMHH TAabMUHJaMIU.
Opradu3MHHHT Typra X0C Ba HHAWBWAYan XVCYCUATIAPH
TYFPUCHAATH XKAMH TeHeTHK axOopoT, seH# reqnap WMFHHINCH
reHotTunaa 6ynaan. bapua opraHusmiIap, XyMrafaH, Gakrepusa Ba
BUPYCAAPHHHT HpCHATM TeHIArW HykiaeotuamapHuur HAHKza
KOMAAIIWIN TapTHOHMIa Ba YJApHUHT coHHTa Oorauk. IOkcak
PHBOXKIAHTAH OpraHW3Mjapia TFeH Maxcyc HYKAEeONpOTEHH
TY3WIMATAD  XPOMOCOMANAD Taprubura KUpamw.

['eHBHAT acocui (PyHKUMACH ¢epmeHT Ba HelIKa OKCHATAP
cHHTe3UHM Xyxakipa PHKcH unrmupokuna Gearunad Sepuuimmp.
YHHHT Oy GyHKUMACH KUMEBHH Tyswivwiura GorMHK, [eHHHHAT
TY3UTHIUM VY3rapranma xyxXalipajiapaarn MyaiifaH GHOKMMEBU
Kapaéwiap Oy3HnamH, HaTHXala MaBXyl XapacHnap €k Hearunap
KyJyastid, cycasau ékd HyKoaHb keramn. (Xypa Mycaes).

Fenermka  Gapua THpPHK OpraHM3mapra xoc OViaraH upcusr
Ba ¥3rapyBua/JIWKHH XaMIa yJapHH GOIUKApHUI METOATapHHM
Vprapanurad ¢ad. [eneTHKAHUHT acockit BasHPacH HUPCHATHHHT
MOBAHI acoCNapH XMCcoBIaHaAMTaH XpoMocoMa, reHAap Ba HYKJIeWH
kucaotramap (JHK, PHK) Tysunnuie xamma byHKUMATAPUHH
TAAKUK, KHAHII OPKAIH OPraHM3MAAp OeNrd Ba XYCYCHATIapUHWHI
PUBOXTAHMLIM Ba KeJNIYCH aBAOLIApra YTUIUMHH 04M0 OepuuinaH
Hoopar. Xap XHUJ PH3HK Ba KUMEBUH OMIWLIAP TaBCUpHIa
OPraHu3MAapia HPCHH Y3rapyBUaHAMKHUHT naizo O6¥nuwm Ba
VHUHT OPTaHM3MIAD SBOHONUACHAATE aXaMHUATHHU TAIKHK, KWIMIL
XAM TeHETHKAHHHT Ba3HanapH KATOPHIa KHpPald.

IeHeTHKaHHHT MycTakmuit daH cHGpATHAA WAKUIAHAIINAZ YeX
onumy [ Meuaens TomonmnaHd 1865 itnnna UpcHST KOHYHNAPHHUHT
OUTMINM KaTTa axamuarra 3ra 6ynmu. (Kypa Mycaes, Caitépa
Mycaeea).
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FenerHx Xys#aiipa (KApaHr. TeHETUK KoJ )

FemeTnE Koa Hpcuii axCOpOTHH HYKJIEHH KWCJaoTajlap
MOJCKYIACHAA HYKICOTHAJIAD KeTMa-KeTIMTH. TapTHOMAA €31 UIHHRL
THPHMK opranu3miapra xoc OViaraH sAroHa CcHCTeMacH.
Hezoxkcupubonyknenn kucmotacH (JJHK) Mmonekyracuma Mabiym
Taprubaa Xo#HaawiraH MyaiissH COHZArH HYKIEOTRANAD
CUHTE3NAHAETrAaH OKCHA 3aHXWPUHHHP Tapkubugaru
AMMHOKHMCAOTANAD XMNM, COHH, VAAPHUHI XOWnaliMlu TapryOuH1
Genrunad Oepagu. JHK MosekynacHaard HyrjieoTumnap 4 Xui
oynnG, ynap aneHMH A, TuMuH T, rvauuH I, uutozkn Y
JapaaH wBopar. TaGuatna 300ra aKMH aMUHOKUCTOTAIAp yupainu,
NIeKHH THPUK OpTaHU3IMAApRard OXcMimap Tapkrbura 20 ra
AMUHOKHCAOTA KHPaIH.

Xyxaiipana OKCWJIHMHT CHHTE3 KMIHHHIIM XapacHUAA YHUHT
Tapkuduaaru xap 64p aMHMHOKMCHOTAHHMHI XOWjiaHMIIM yuTta
HYKJICOTMIL TOMOHMIAH KOOAGHAAM. ¥ TPUHIDIET (YUMHMK) €KM KGAOH
ned avamagu. JJHK MonekynacHoarR KOZOHNAPHMHT XOHTamiuii
TApTHOW YIAp CUHTE3 KHIAAMIAH OKCWI MOAEKYNACH TAPKHOWHATH
AMMHOKWCTOTATApPHKHT XoHaaliy TapTiORHaR udopanaiiau. Oxeun
MOJNEKYTacKAa aMHHOKHCAOTAIap coHM Kawya O¥nca, JAHKmurr
Wy OKCWIHA H(pOIANoBYH, AbHH CHHTE3 KMAMHULIMHU TaLMHK
STYBYM KUCMH OVYNraH reH xaM WyHYa KOAOHAAH TAalUKHIT TONAAHM.

OkcwtHiar cuHTesnaa /IHK Ba yAuHT KucMu 6§nran reH »mac,
fanku GolIka HYKICHH KHcnora — pHGOHYKIeHH KHemota PHR
RINTUPOK 3Tafgu. Y yu xun: undopmaumon WPHK, Tpaucnoprt
TPHK Ba pntocoMma pPHK. nPHK ZHK acocwaa cuutes
KHAUHED, yHIArH reHeTHK ax0opoTHM pubocoManapra onaut
kenagm, MuPHK rapknowaa xam JHKgary ka0 4 xaiin HyKIeowansp
MaBxyn. YmapHuirt yyracHh A, I, 1l IJHKaara kabn, dakar
uPHKaa T nunr Ypuura V-ypauun yupatiau; TPHK
OHTOIIA3MANAr AMHHOKHCIIOTATApHU pubocoManapra erkasu®
Ocpanu. Pubocomanapia aMUHOKHCIOTANAP MabjJdyM Tapruiia
KETMa-KeT YIaRuO MONMMOSITHA, 3aHXHP CHHTC3AaHanH. Yiaphuwur
MABJIYM COHAa OMpuKHIWM Tydalinn okcwanap xocun 6ynazu.
Oxcuanap opraiusM Oe/IIH Ba XYCYCHATAAPUHMHT PHEOXIAHWILN, A
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RUIITHPOK 3TATH. XO3MPrH maitia Gapua aMUHOKUCAOTANAPHHHT
KOMOHNAPH aHWKNaHTAH. 20 XM aMUHOKMCIOTANAPHHHT HKKUTACH
(axar Oup xun KoAaoH GaH, KOATAHAAPH 3Ca MKKHM Ba YHIaH
OPTHK, KOMOHapiaH OMTTACH OpKamu KomnaHal . MacanaH, JTH3UH
AMUHOKWCTIOTACH AAA E€km AAT, cepun aca  VIIV éxu VIIII
6unaH Komauaid. 64 TpHnneTsaH 3 Tacu VAA, VAT, VTA
AMHHOKHMCIOTATAPHH KOJUTaMaliny Ba MOJHRENTHI, 3aHXHp CHHTE3H
TyraraHaEd OWwigupany. Yinap TepMHHANUSA CHIHANMHHM OepajiM.
TeHeTHK KOOHMHI TY3HJWIIM Ba QYHKIHOHAN OGeard xamaa
XycycHATIIapu Gapya OpraHu3MiIapra Xoc¢, YHUBEpcad Xoccanapra
3ra Ba TYpryd Oymann. (Ki¥pa Mycaes).

paPHK MoJeKylacHHHMEr réeHeTHX KOIH

KodonOgeu azoman acocine xoaamy
Kodonmne ks wyeaenmudy
¥ H A T
Yyy Yy YAY Iy v
v Y¥H Pen yIn YAIl Tup %}1&{ Huc I
A
YYA JHeii VIIA YAA  mepsunamop jyrr mpu;;amop r
YyT vIr YA mepmunamop
1Yy LIy HAY nry v
H vy fei i LIALL Tuc Ura Ape 11
1IYA ura A
HYT 110 S L TIvg r
LT HAT The
AYY AllY AAY ATY v
A AV Hae Al AAQT Acn Cep 1
AAA AlA A
AllA Auz AlT Ape r
AMT Mem AT
vy Ty TAY my ¥
r YL Bax T Al Acn jnal Tiu 11
VA ITA A
™r oA FAT Lay nar r
Tir

Han momonda KooHUHZ OUPUHYY HYKACOMUOW, VHE MOMOROQ KOOHUNE
yuaunuy wykaecomudu. (XKypa Mycaee).

Fenerik AAKeHEpEA  MONEKYIFP TeHETHKA COXACH, TEHNAPpHWHT
TabuaTtna y!{pamaﬁm{raﬂ AHTH 6upnkmaﬂapuun TCHCTHX Ba
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GHoKMMEBHI yeyiutap €épaaMnia MaKcanra MyBodHK Xosaa ByXyAra
KeJTHpiil! OWIAH 1UyFY/UTAHAIH.

I'enoTnm (reH Ba JOHOH. fypos M3, 1IAKA)  MyaiiiH OpraHu3M
XpoOMOCOMANApH Ba IHTOMIAsMacHaard 6apya rewiap Maxmyu.
lenorun TtepMuHunn danra (1909) nannanuk 6uonor B.
Horancen xuputradH. l'eHOTHN XeHI MabHOIAa OPTaHU3M
XPOMOCOMAJIapHAAry, WYHHHIZEK, XpOMOCOMalapfAaH TaillKapu
(IMTOIINa3MA Ba FJIACTHA)AATH TCHIAPHU XaM Kampaiiny. TeHoTRr
¥3apo TabCHP KypcaraiuraH relapHHUHI AroHa cUcTeMacH
XHucoGNaHaH B2 YHAArH Xap OMp reHHUMMT (yHKUMOHAN HaonnaTH
FEHETHK MYXHTTa GOrnuK, [eHOTHIT opraHU3M MYXMTH Ounray ysapo
TabCUPra KUPpUHIUO, GeArMHMHI (QeHOTHMNMK HAMOEH OYNHLINEH
TABMUHTATIH.

TepoM (HeM. genomn) xpoMocomanap (VHAAZ Xoiiaalurad rewjiap
OninaH OHprajinkiaa) Tranaonn (fowsanruy myp COMaMUK
XPOMOCOMARAPH MYNAAGMURUNHZ (axam spmuzaeuna 3eza 0Oyiean
uhOuaud) TYINaMM, MHAMBHA TEeHETHK TYSHJIHIIHHHHI acochi
NeMEHTIAPH MMy, [TeHOM TepMMHMHM daHra Hemuc 6Hosori
I'. Bunxnep 1920 iwnu xupwrran. Famnodasaia xap GHp xyxkakpa
BuTTa reHomMra, gunnodasaia »ca HKKHTA TeHomra ara O¥540,
3ATOTa XOCHJT O¥NMNMIZA YIAPHHUHT GHPH 5PKAK, HKKHHYKCH YDFOUH
raMeTasnapnaH ¥traH 6ynanu. I eHom acocif reHeTHK pa GUBMONOTHEX,
CHCTEMANIAPHH ¥3MAa HaMOSH KMIUO, YHHHI TeHCTHK XHXaTdal
MYKaMMQITHIH HOPMAJI FaMETa Ba 3UTOTANAPHHHI XOCHI O¥utnu
3aMUHKANP.

lenoMuxa  reHeTHKa GaHMHMHI TYPAM XWI OpraHM3Mmiapia
TEHOMJAPDHHHI' CTPYKTYPACH Ba (PpyHKUHOHAN aMal KHIHWHHH
GRONOTUK, QR3IUK, XUMUSABIH Ba KOMIBIOTEp METOAIApH €pAamMujia
YpTanyBun OYIUMY.

Ienodona  rererdk GoHI  UHANMBHIApAA MaBXyd Oynran
BA MAa3Kyp MONYIAIMSHH TAWKWI KIWIYBYM TeHaap WHFUHIHMCH.
Fenodouna upx Ba TypmapHHMHT maimo Oynuill XapacHU acOCUIHD.
By Tepmunsin danra 1928 iivnu pyc onumu A. C. Cepebposckuit
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kupuTran. lonyasumsagary reHnapHMHT HECOME TaKpopAaHuuin
eTapiInr Zapaxaia Karra IonyasanMaiap MHKECHIA Ba TaHaam piii
GepMmailiqurad MWIApOUTIAPIA ABJONAAH-ARICATA Y3rapHIICH3 VTamgH.
{TonyasuManap reHohoHA MYTAUHUIADHHHT BYXYVITa KeJIHILIH,
Zyparaipiamr (6HpoH-6Hp OomKa MONYNSAUMSNAH TEHMAPHEHT
YTHIIM) Ba TAGUWH TAHNAHWUNI HATHXKaCcHAA Yarapagd. KpoccHHTOBEp
kM Melo31a XpOMOCOMATAPDHMHI KafiTa TAKCHMIAHHMIIMIAH 103ara
KeNYBYH PEKOMOWHALIMA TeHHUWHT SIHTM OHpUKMAIADHHH XOCHII
wunamu. Hatwxkama ByXyara xeiaraH sSHIU ¢eHOTHIDIAp MYyaisH
Dapaxaga SWOBYAHAMKKA Kyiai €KM akcHHYa, HOKYIal OVauinH
MyMKHH., TaKCOHOMHK TapKHOMHHHT KeHT K¥aamaa pyii GepaétraH
KAUIUOKNAHWHIK Ba KYTITUHAZ 3KOCHCTEMANap TYIHIUIMMHHHT
cogpanand CopHIUM VJIApDHHHT ONTHMAMI hapaxaaa daonvar
KVpcaTuIMHN XaMaa OGapkapopanruen yekiab wifimoxma. Kiym
NONYAIUHAAapTHHA 3Mac, 0aNlKH KYATMHa Typjaap Ba XarTo
TypryMmiap AYkomm0 KeTMoKia, HATHXAZA WHCOHUAT KUMMATIH
reHeTHK MaTepHariaH MaxpyM Gynvokaa. TeHeTUk (OHIHM cakjad
KO/THLLILE YCUMTHKIIAp TeoTpapHACH Ba AYHE KOLIEKUHAIAPH FeHTap
GaHKAHWHT aXaMUATH KaTra. (Y3M3,2-x¢, 613-614-6.).

Oxcranap cHETesw. OxcMaaap, MpOTéHHIAP — XaMMa THPHK
MABXYIOTHAP TApKUOUTA KHpagMTaH Mypaxka®, a3zoT TYTYBUH
OpraHnK moaganap. OKCWLIAD THPHUK MATCPUAHMAT TY3WnWuUIdIa,
UWIYHHHTASK, YHHHT XaéT (aonuATHIA MYXHM axaMHaTra 3Ta.
Xyxaitpa vapkuGuaa GUp Heua MUHT XU OKCHUTAD MaBXyl 6¥nus,
yiIapHUHTr Xap OMpH Mawiym Oup BasHdadu Saxapamu. IynuHr
YUYH Ylap NpoTensiap (Abui I0H. protos  SUPHHYK, DHT MyXuMm)
e aranagn. XaMMa OpraHu3MIapHUHT okewuiapy 20 Ta craHjapr
AaMWHOKHCIOTATAPAAH TAalKWn Torran O¥nubd, Gy Rucnoranap
ATOXH/A Xe4 KaHnall 0110n10THK $aosUIMKKA 5ra aMac. OKCHTapHHHT
O¥p-6upunal XMMHIBHIE dapku, ynapiartH aMHHOKHCTIOTAJIADHHHT
KeTMA-KeTJIMIHAra SORTHK, AMUHOKUCHOTAIAp OKCWI TYSWIMACHHHHT
atudbocy Oyaub, yaapHu Typiau TaptGna GMpUKTHPUS, HeKCH3
COHJATH KeTMA-XeTIHKIAPHH, SEHH YEKCH3 MMKIOpIAFH Xap XM
OKCHJUIapHH OJMIH MyMKMH. Macanas, xap 61p Typ opraHM3MAaa
Gup Heda MUET XWwi OKCHILTap MaBkyi O6YanG, ynap TYprapHHMHT
con 10 000 000 arpodmza. 20ma aMHHOKHCHOTaAAH TYpM TapTHOaa
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Xocujl GYIHILH MYMKHH O¥IraH OKCHA MIOMEPIADHHUHT OFMPIUTH
Ep niapn oFMpIMIrHmaH OFMPpOK O¥iap 3/4.

Tl'ennap 6asEm ¢xu reHnap GHGIMOTEKACH  ZOHOP OPraHH3MIaH
axXpaTHO® ONMHTAaH, MAaKCcaara MyBOMMK reHeTHK WHGpopMaLHAra
sra JJHK &xu yHHHr Xpcmiapu MaxMyd. lemnap OaHKMHM XOCHA
ksl yuvH JHK pecmpuxmasa grepmenmu Tarcupraa napuanaHaiy.
KEWHH BYXyAra KearaH 6apuya KMCMJAapHH apajaliMaia BeKrop
Monexkyna (x¥xaliuH Xyxaitpaga MycTakpl KaiiTa THKIaHa oAUl
xycycusaTura sra JITHK monexyracu)ra aurasa gepMeHTH épaamnna
gyumnmany. Hatmkaoa opradnsm Sapya IewIapHH ¥3Wia caioByu
Ayparaii mmasmidgaIap (€KM Gakrepuodariap) apanalliMacH XOCHN
oY¥magn. Arap GyHzaii Jyparafi masmMganap €ku baxrepuodariaph i
GakTepuan Xyxaipa €xu gar O6¥nakiapH HYKHI2 KHpHTWICA,
aJoXuna KioHnap {6y TapHHHT xap SUpHAa OpTaHH3MHWHT Kalicuaup
reHd G6unan 6upra pexomdbunar JIHK 6ymagu) xoanexuuacuy
ByXyara Kedagu. Dy xnounap (yMymuil GolInawFuy apIOMHWHI
KUHCCH3 KYraliumIMaaH BYXKyara KeliraH XyXalipa €Ki WHAMBHMARAD
MAEKMYH} XaMMacH GHpTraTukia opTaHH3M Gapya FEHOMMWHH TAIKHMA
artaM. bakTepuan €ku ¢arnap XKIOHMHMHT OyHAal KoIneKuMAcHHH
YeKCH3 KynaliTapHin XxamMza OolIKa TalUKHAoTAapra Gepuin Ba yHA- U
Xap JOWM 3apyp FeHNapHY Wx1ab Tonuul yYyH GOLUTaHFHY MaTepyan
cudaTuga dolizanavuiu MyYMKUH. (A6dycammop Abdyxapumos,
Comutondu Xamaes).

JHK Je30KCHPHOOHYKIEMH XHCJIOTa HYKJIEM H
KHCHoTanapRHUHT 6up Typu. Tapxubuma nezoxcupuboza, a3or
acocnapugaH aneHuH (A), ryanus (1), uurosud (L) Ba TuMuH
{T) xamna cdocdar xucaoTa OVIaan. bapya TEPHMK OpraHH3aMiap
XyXaiipacHaa yupaliii Ba KyTUWIMK BHpyCIap TapkMOMra kupanu.
TUpHK opraHusMiIapia HpPcuH OcATHIapHHM cakjialll Ba HacianaH-
Hacara yrxazuul BazudacvHn Gaxapamu. JHKHHHT HykneorHmnm
TapKuGn, STGHM YHMHT GMpJaMJuH CTPYKTYpacH Xap OMp opranmsm
yuyH {3Mra xoc Ba KaTeHi HHAHBHAYan O¥nub, 6uogoruk
uHGOPMALMAHHUAT KON, HRAKIMAA E3MIHIIHIHP.

JHKHHHT TeHeTHK axaMUsATHHHE Jactinab O.Osepu (AKL, 1944)
wornupanapn 6unau Oupra aHuxnarad. JHK rapxkuGuaaru
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HYKJICOTHINAPHUHT ¥3apO MyHocaGaTH MALIyM KOHYHMSITAapra
oyiicynaau. by KonyHusarinap AKII omumu D. Yapradd romonmnad
1950 iiunu andgnaHraH. by Kowgara acocan JHKmaru nypun
ACOCTAPUHUHT HUFHHAMCH APUMMIKWH aCOCIADHHHHT HHFHHIHCHTS
TeHT 6YAub, Oynaa A wuHr Mukmopd T MMKAopMra Ba I HMHT
mukaopu Il Muxgopura teHr. Maskyp xouianapra acocaauno H.
VYorcou pa @. Kpux JHKuuur crpyxrypapuit Mogemuud 1953 it
xanigp srdwzu. by moaenra xypa, JTHK Monexymacu i comvpats
XOCUT KHIYBYH WUKKMTA NONUHYKICOTU] 3AHXHUPIAR TaILKHI
TONTAH Ba Xap HKKaNa 3aHXMp OUp yMyMH#H YKKa 578, SaidpHIAr
Oup Ypamu opacugaru Macoga 34 A° ra TeHr Ba sf}rra HYKNEOTUx
KOJJUFHAAH TALIKHA TONIAH.

PHK pUOOHYKIEHH KHchoTadap I0OKOpH MOJAEKYyAam
Mypakka® OGuMpHUKManap, HYKIeHH KHciIoraidapaan OHpH,
MO;IOMEpAapH HYKICOTHIapAaH ubopaT. Xap OUp HYKNEOTHAH
TapkuOura yraeson JI  pudoza, a3omiM acocnap, aleHHH, I'YaHUH,
WITO3HH Ba ypallWwigaH Oupud xamia Gocdop KUCa0TacH KOAAWFK
Kipagd. Bapya TMpHK opraHM3mjap Ba KVNHHYA BUPYCHADHMHT
MyxMM KoMioHeHTH. Hpcril aXO0pOTHHHT HaCIaH-HACIT2 YTRLIMIA
wiutapoxk 3tagd. PHK moaexymacuuuHr daszoBHil CTpyKrypac,
acocaH, OHp UMM MOAMHYKNEOTH 3alxMpumaH ubopar GY¥nub,
rapkirOuga 75 tamar 10000 raraua HykneoTua KoMIMFA Gop.
MosexynacUHWHT alipMM KHCMJapHJa a30T ACOCHAPMHHHT
KOMILIEMEHTAPIHK TPHHUWIHIA DMHOAH KV 3aHXMpAap XOCHA
oynagn. PyuxkuMacu Ba cTpykTrypacHra k¥pa, PHK puSocoman
{(pPHK), tpancnopr (*PHK), undopmaumon (MPHK) Ba xuumx
mostiekynanu (kMPHK) typnapra axpatiwaau. TUpHK XyXaitpanapna
PHK cuntesu JHK marpruacuza PHK-nomumepasza depMenTd
épJlaMHAa aManra omIaau.

(Abdyxapum uxpuées, Myxcum 3oxupos).

OUInoaorus SANJAMT OPraHH3M Ba YHHHT KUCMIApH
xyxaipacH, ab3onapH, GYHKLHOHANL CHCTEMaNapHHMHT XaéTui
daonugTl XakKuaark Ttabuudl ¢dau. OU3NONOTHS THUPHK
OPraHU3MHMHT TYPAH XW1 GYHKUMSAIApH MeXaHU3MuHH (VCHIIH,
xynaitumu, Hatac OJHIUU, O3HKJAHUWHK Ba DowKanapxH#u},
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VAApHHAT ¥3apo a&NOKANOPIHMKIADHMHH, TAlIKH MYXUTra
MOCTAIMITUAN, Xap GHp TYDHHHT KeM$ JHUKHIUM Ba 2BOJIOLMS
Xapa¢HAapUHM VpraHamu.

Llwroniazma (lon. kyfos  uoMm Ba plasma  \Wak/UTaHraH)
XYXaWpaHUHT sanpo OunaH naasMaTMK MeMOpaHa opaiauriia
Xolmauiran acocHii rapkntomit kKnemu. LwroImasMagaril KOO
3appayanap Ba GOLUKA TapKMOMl Kyucmiap AOMM Xapakataa O¥iaznu.
Mukpopubpuana, MukpoHaliyanap Ba OolllKa TOMAaCHMOGH
Ty3dAMaNap XykKaHpaHMHT XxapakaT-TagsHY CHCTEMacH
XUCOGNAH4AUTAH LIMTOCKIICTHY XOCKN Kiaany. XaiiBoH Xyxalpanapu
LUTOIUIA3MACH OpTaHOHATapH KaM GyiraH, IwasMaTik MemGpaHara
AKHH TAWKA KHCMM, HIKH SPOTa SKUH KOMIAIITAH OpTraHouLIapra
G0l Kucml HAOMNA3Ma NeHHIaIN. Vcn._wlm( XyXalipanrapu
HHTOILIA3KACH XalBOH XyXaHpatapHiaH Maxcyc opraHoMIuiap
IacTHRANAp Ba WMPUK BAKYOJNAMApHUHT GYnupiu Gmnad dapk
KWIamu.

T'omeocTas (1oHoHuYa homoios VYxwaw, Oupdaid Ba stasis
Xapaxamcu3s, X0aam CY3NApHAZH OJIMHTAH)  OPTAHW3MHMHI MMKM
MYXHTH TapkHGH Ba XYCYCHATIAapHHUHT HHcOaTaH JOHMMILIATH 84
acocHll (QH3IKONOTMK QYHKUHAAAPUHHHT OapKapop/iMTH
InHaMukacu. ['oMeocTas TylLiyHYacH BHOLeHO3ra {TYp TAPKHOWHUHT
JOUMHINIUrHHHHAr Ba TYP BAKWEIApH COHHHHHI CaKJaHHLIN).
reHeTHKara Ba KuGepHeTUKara HucOaraH KYLIaHIWIaAH. YHU oflavia
HucOaTan Kjuracak, Gy TyLIyHY4a HHCOH OPTaHK3IMHHWHT MyCTaKWi
AMAUIMHWHT WAapTRHH aHIJaTaau.

Kon, mamMpa Ba TYKHMA CYIOKTHTH OpI‘aHHBMHﬂl;I{If‘ HYKH MyXHTH.
Jempa  (not. lympha  TO3a CYB, HaMJIHK_)_.K‘OH Ima3Macuaa
Xocwi GYIyBYM paHTCHU3 CVIOKIHK, YHHNI Tapkubu 03 MMKIOPAa

oKcH/Inap Ba acocaH, MHMdauHTAapdaH TAIDKHWE TONTAH TYpPJlK-
TyMaH XyXaifpamapiad TallKWA TonraH Oy7aaM.

TysuMa cCywEJMrH  XaiiBOHJap Ba OJaMHHHT TYKAManapu Ba
opraHiapujar# xXyxaipanapapo ¢azonud TVaaupH® Typysuw
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CYIOKITHK. Y XyXaiipaZiap Y4yH O3MKJIaHYBYY B2 MOAIA ANTMALIHHYBYHA
MYXHUT pOTHHM YTadaK.

Ken YMYPTKAJIR XalBOHIAD BA OJAMHUHI KOH aimaHHIN
CHCTEMACUHM TAIUKHIT ITYBUH TOMHPAAPHAZ alnaHu® OKyBYM CYIOK,
TyKumMa. KoH Xyxaiipa Ba TYKuManapra eru6 60pH6, yRapHUHT Xaér
GaOAVITHHNY  XxaMIa OGUIMONOTUK  (DYHKUWARADMHMHT
SGuKapHIHIIUHA TAbMHIWIANHAK. DpUTPOUHTIAPHUMT TapRuGUIaTH
reMOTAO0HH KOHTa KH3iA padT Sepann. KOHHHHT TapknOH, OCMOTHK
JocHMM Ba akTWB peakuuscd (pH) zespan ¥3rapmaign. KoH
XyXaiipanapra Kuciopo erkasub Gepamu Ba kapOoHat| aHrHapHI
ra3vHM OMHG xeTam (Hadac oMHLS GYHKUMSICH), OBKAT X23M KIIHII
TBE3ON2PHAAH O3UK, MOIaAIapH OYTYH OpraHHu3Mra TapKaT'a.IIH {03yKa
Tamu GYAKIHUSCH), MOAAANAD aIMAUIMHYBK Maxt:yJIO'mHH
4KapyIl av3onapura (6yiipakxa) onub 6opanu. Kox ansorapHunr
ryMopaja alOKACHHH 103aTa YMKApAAH, ¥ Ta3 anMallMHysW, Hadac,
CYB-TYS aJIMa3MIMHYBHM, KHCAOTAa-HMIKOP MYBO3AHATHAA RINTHPOK
ITAgM.

Konusnr ¢yugnnaaapn:

!. Tomeocmaanu yuwat mypadu. g

2 Tpancnopm gysxuuscu (Kon 0p2aru3Mea 2a3saprY, 03yKa
MOOOQIGPUNY 8Q BOWKA MAXCYAOMAGPHU MAWUtou, MemaboaumHu
aMasea owupacu).

3. Tepmopezyanmopauk.

4. Xumon yuxuusacu (UmMMyH peaxyuilapuoa Kamuauaou).

3. Bxexpemop (wukundusapru axcpamubd wuxapiu) k. Qyucuusc.

DpurpouMTaap  KU3HA KOH XyXaupanapd ¥ KOHHHHT SApOCU3
Ba I0KOPH IapaxaJa WXTHACOCHAINTAaH Xyxakpamapunup. Vaap 6up
satp KoHpa 410" tanan To 51012 noHaraua 6ynaan. ¥Ynap, acocan,
TpaHcopT GYHXKOUACUHHH YTaliaM, xuchopon Ba xapbonar
AHTMAPHNHH TAITHHTK. DPHTPOLWTIAD KH3MA WIHKHA XocHT GYnann
Ba Vs XKofiaa mapuyaiasaiH Ba reMOTIO0MH CHHTe3N comup O¥namu.

Jieikonmuraap  OK KOH Xyxaiipamapum 6Y.inG, supora ara Ba
amMébacuMOH XapakaTiaHafgH. Yiuap 6up satp KoHaa 4-10° taman 1o
910" moHaraua yarapu® Typamu. Jleiixonumiap 2 xuia ¢ppakumsara
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JOoHavanM Ba JoHayacHU3 Typaapra 6ymuHarmn. Jowawanmw
JeHKONMTIAp COHHHMHI AOHAYacH3 JeHKOIWHTAAp cOHHra (POoWaTH
HucGaTH nelixouaurap dopmyna aelivnagH. KoHHuHr Syuaai
XyxkafpanapiHRHF acocMi (DyWKUHACH HMMYHNTETHHM caKiauia
KATHALLUKMIY, STbHE XUMOS (OYHKUMACHAHD.

TpombGonwraap KU3WJ KOH IUIACTMHANAPH  KOHHMHI WBHINH
MeXaHH3MUZa KATHAWMKO, XuMosu QYHKUUICHHAN BGaxapaau.
YAapHUHT MUKIOPH COEJIOM ORAMHUHI 6Wp JHTP XoHHAa 250-10°
tanad To 400-10° ponaraya Varapu6 tvpanu. KOHHUHT HBMLIH
Xapa€H# Maliia TOMHUpAapAa, MacalaH, KamWlUigpaapaa Ba WYroH
TOMHpNapEa  aptepwsiiapia, seHanapaa dapk xunaaw. KoHHUHT
WBULIM XapaEHu TeMoCTa3 feidiunaan. Arap reMocTas Kamwuisapaapia
p¥it Gepca, y TOMAPIapHHHI KUCKA MYAIATIA KMCHWIHO KOAWUINTA,
cyHrpa €nUIHG Konwumra oaHG SopagH, cyHrpa TpoMOomHMTIAD
TOMMPHHHI Iy 3apapjaHTaH KHCMHAa YIOIUO KOoNagu Ba y
TpoMOGouuMTap Rpobka XocuA xuragu. HVroH ToMupmapaa sca
remMocrtas (pepMeHTaTUB ycynna pyil Oepann.

JimmdaTek cucTema nuMdba AIUTAHKGE CHCTEMACH TYKMManapapo
CYIOKJAHKHHUHT iOopak HYHamumura Kapal AOMMHE OKHIUHHH
TALMUHIANIH, JIMMODaTHK CcHCTeMara CysK WIKTH, alipMcHMOH Oe3,
MHHBAN, HYKH aB30JAPHHHT IHWIHMINHK KaBaTHia XolinaliraH
AampaTHK Tyrynyasap Ba numdaruk iffanap kupamu. JInmdarux
A¥niap avMmdbakanuapaap, nNocTKanwnsapiap, auMmeparux
KIamaHiaap, ToMHpiap, JUMdaTak oxpmra OGupnamikG Bewara
Kylonysun muMmcatuk gacragaH uoopat. JinMpaTMK CHCTEMaHMHT
Gouvtanrny 6¥muMM Oy Enuvk xankamd miMdboKanHanaprap 6Vmnt,
yAApnAAH TYKHMAapapo CYIOKIHK YTagi. JIMMGaTHK cVIOKIHK KYKpax
Ba OVIIMH KMcMMTra OKMILZa OHOMOrvk buasrprap  Jiumpatnk
TYTYHYaKnapaaH yragu. Yiapaa numda GaxtepHs Ba TOKCHHIApAAH
TO3ANAHUG, 3apapCcH3TAHTHPURAAH. JIRMbaHHHAT TAPKUBH HCTEbLMO
KHNTaH OBKAT TALCHPHEa ¥3rapH® TypaiH. '

Kon aiinaummn cAacremacH (opamaa)  0opaKk Ba apTepHs, BeHa,
KaMmUgpiapHy GUPIalITHPYBYH €MUK KOH TOMUPNAPHAAH TAIIKIE
Tolnran. Kou ToMHpIapiaH I0paKiiHT YPUIIH 2Ba3HTa XapaKaTIaHAIH.
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Opax kuckapranga 70 Ma. KOH ROPUHSACHHA apTepHsaTa UAKAPAIH,
iopak GyInauirauza 3ca yHra BeHaNaH HIYHYAa KOH KHUpHO KeNagu.
FOpak maccacd 200 400 rp opamdraaa 6¥naav. IO0pak Yprada
XHcoOAa MHHYTHra 75 MapTa ypaan. | MAHyTZa 6 J1 KoH Xafimadiaq.
bassaH ogaM KaTTa XHCMOHMH 3VpHKHIIAA €KM KATTHK XaxJIM
Ky3raiarad nmaiitd MUHyTHTa 30 1 rava KoH xadipaitnn, IOpak wxxH
(7am Ba YHI) KMCMIAH TAlUKKA TomraH OYamd, Xap Gup KucMMaa
HKKMTAEAH (IOpak OJJM Ba KOpHUHYaciH) KamepacH Oop. XamMMacH
oynud, wpaxk 4 xaMepa v KOH XaHgopyd Mortopaup. MOpakHuHT
Yyan KOpPHHYACUIaH OTWIHG YMKKAH KOH 3HT KATTA apTepua] TOMHP

aopTrara KMpagH. AOpTajaH KaiTa KOH alinaHMII XaJKacH
GomtaHaau. YHUHT BadudacH HWHCOHHHHI OYTYH TaHAcHHH
KUCNOPOA, Ba 03yKa Molmanapura 6ol KoH OuNaH o3HKMAHTHPUIIL.
Kanuinapiapaa apTepvaib KOH XapboHAT aHrHAPMA Ta3Hd Ba
napyajiaHraH Maxcyotiap 6IiaH TViuHral seHa KOHHKTA ailiaHamu,
Bena KoHR pacTnab Malima, cyHMIpa WMPHK BeHa TOMMpIApDMJA
WAFMITAY Ba HHXOAT HKKH SpHM BeHa TOMHpiapura ¥rub, yHzad
VHT JopaK OJUIM KaMepacura XaWTuG kenaau. YHr lopak ojaH
KaMepacuia KaTTa KOH ainauuiy xankacd tyralizu. Kmaux (¥nka)
KOH aitmaHmi XaJKACH IOpaKHHHI VHI XKOpHHYacuaaH onuiaHub,
yTiKa JacTacwura yramu, cyurpa ynxara xapal iiyn ogamm. Vrxana
BeHa KOHWIApH KHMCNOpOAra TYHMHrAY apTepHanb KOHTa aitJaHalH,
cVHrpa T¥prTa VIiKa BEeHACWAaH Yan 10paK OJIigy KaMepacura KaiTub
KeJIagH, YHAAH IOpPAKHUHT Yan KopuHyacura yranu. Hiysnail kiwiuo,
IOPAKHUHT KHCKapWiuH Tygainy KoH aprepuara, BeHalapra,
xanuspaapra Yrand. by iiynza KoH okiMu ToMupaapaas 200 000
KM. B¥n 6ocagu.

Hadac oamm cHcTemMacu (WHCOHLA) acocaH, MHCOH
OpPraHU3MMHM KHcHopos OwiaH TALMHHIOBYH Ba YHH Kapboxar
AHTHWAPHAJAH To3anali BasugacHHH Oaxapagu. YHAaH TaMIKapH,
Oy CHCTEMA 0BO3 MHKAPHIIAA, XHA OHTHIIAA Ba H0olUKa BaskdalapHH
faxapHllifa XaM KatHamaad. Hadac onmin cucremacy Hagac oMl
(6ypyH GYILUTHFY, TAMOF, XMKWINOK, Tpaxes, Kekupaak, Opouxnap)
Ba ra3 anMaluTHpdll QYHKUHIAApUHH ajo >THHIrTa
mypkaranraHp. Hadac ommna atMocdepanard Kucaopoa KoH
Owian OupHKagv Ba Y XyXadpanapra Ba OpranM3M TYKUManapmra

80



eTd Oopaau. Xyxailiparap Wuumary Hadac ONHIN 3HEPIUSAHHHKI
YHKHIUUHH TAaBMWHNalAKH Ba 6y Xapaéuma axpanud YHKYBYH
kapbonar anrunpun (CO,} KoH opKamH ynkara yTaan Ba Y opKaId
vHadac OMnaH Tamkapura 4MKHO xeraau. Karra onam Gup Hadac
omumaa 500 cM® XaBOHM 10TaAd Ba MMKAPAIM.

Oepgar xazm Kuaum cucremacn (OXKC) OpraHK3MHHHT
IHepriis MaHban XxucobnaHTaH XaMaa XyXalipamapHUHT SHITARULIN
Ba ONAMHHHI VCeMINM YUyH 3apyp OVAraH 03WK MoIAalapHUHT
ODPraHU3M TOMOHWAAH Y3MAITUPWIHIMIMHE TabMHHNa0 Gepamiran
opraHfaap MaXMYH. ¥ OBKaT Xa3M Kuinur Kyeypu (8 9 M
YIVHAMKIA) B2 ¥ GitaH dyaMmbapuac OoFTaHTaH HHMpHX OBKAT Xa3iM
KWAHI Ge3napu, Xar oCcTH cynak Ge3u, THJA OCTH cynak Oesw,
oFu3 6YILTWFH, THI, KYIOK OCTH ¢¥nak Gesn, xankyMm OVILIUFM,
KM3WAYHIaY, XUrap, olbkKo3oH OCTH Gcanapi, KaTTa Ba KWYHK CHIaK
Geanapuaad Tamxu ronragaup. OXK ity 6HpH MKKMHYNCH O1RaH
ynaaub Keraawran Oup Heda Gy¥iuMpan nOopar  OFH3 GYUUIMFH,
XANMKYM, KM3WTVHTad, Menlda, MHIWUKA, WYFOH Ba TYFpM HYaKIap.
XKurap, Mebaa octu 6e3m xam OXKC ra xkupagu CXKCUHHT
pasidacH OBKATHH (U3NK Ba XMMHIBHMU XailTa HINAAIMIIan
uboparamp. By xapaéHma o3ykKa MoAZaJapH OBKAT Xa3M KWIHIN
AEBODIAPY OPKATH CYpHAUILNTA Ba YHAaH KOHra Ba JduMdbara
VTHIUNT2 MIAapOMT APaTHJIALH.

Moana Ba SHepims AIMAIIMI CHCTEMAaCH  OKcHuiap, €Ffap Ba
YriaeBOMJIAPHHHT GHPHKHIITH HaTHXacHuna AT®
(apenosduHTpHdocdhop KucnoTasiap) xocun O6Ymamu Ba ymap
OPTAHU3M YYVH YHHUEBEpPCAT HHeprus mMaHOay 6YaRG XM3MAT KMNAIH.

Merabonuzm  WHCOH OpPTaHH3MUAArd MOIA BA HEPIUS
anMamivil XapaéHu. By xapagéH HMKKH Typyxra OVIHHaIH
aHabOMHU3M Ba KaTaGou3M.

ARabonnaM  opraHHK MoAJagapiarH GHOCHHTe3 XapaSHu.
AHaGonM3M OPraHH3IMHKHT VYCHIIHM Ba pPUBOXJAHHIIHHY
TabMHUHAANAN, YHUHT TapxuMOMH CTPYKTYpacHHHW STHTHIAHOH Ba
SHepTHA TYIUTAHHIIHHA BYXYATa KCFTHpPamH.
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KaTaGoamam Oy Mypakkad MoneKynanapiaH TOpTHO TO comua
MOgAaNapraya mMapyajllaHMil xapaéHu OYyaud, Oywaa#l
napYaJaHWWla aleHOZHHTpHGochop KHCaoTANap KYpMHHILWIATH
SHEprusl Xocun O¥naau.

Oxkcuanap aamamuwanwn, Oxkcuiarap 6y Tapkubuja
aMHHOKMcIoTaNap Oyiran mMopmamap Oyaud, ynap opraHH3Mia
NAACTHWK (KYPHUIIHII), 3HEpreTuk MYHKIHANAPHU Gaxapamd.
OprauusMaa Ir OKCHJIHHHr mapyanaHumrman 4,1 xkan sHeprus
axpannd umkaau. OnaM O6up cyrkaga 85 90 r OKCHN WUCTEBEMON
KHTHWH no3aM. OkcuitapHAHr Snosnorux Bazudasiapn 6¥iinua
Kyiiugargs KiaccHpHKauua MaBXyld: ¢epMeHTIap (TPHIICHH,
puboHyKieaza) TaMlyBuH OKcHANap {reMoricGuH, 3apmob
ANLOYMHHH, MUODIIOOMH), 03MK-OBKAT Ba 3aXHpa OKCHWIUIApH (TYXYM
anbOyMHHH, CYTIATH KaszedH, (PeppUTHH), KHCKAPYBUHM Ba Xapakar
oKCHWINapH (AKTHMH, MMO3WH), TYSHAMa OKCHIIapH (KoLnares,
TPOTCOrNUKAHARP, KPeaTHH), XUMOA OKCW/Uiapd (aHTHTENOdAap,
dudpuoHoTe, TpOMOHUH, WIOH 3axapH, GYrMa KY3FATYBUHCHHUHT
TOKCHMHHE), HA30PAT KWIYBUM OXCIWLTAp (MHCY/IMH, KOPTHKOTPOITMH,
VoMl ropmoxu) Ba 6.

OKcAn MHHAMYMH  OPraHH3MAA a30T MYBO3aHATH CakAaHHUiH
YYYH OBKaTRa OVIuMIIM 3apyp OKCHJIHMHT 3HT KaM MHKAOPH,
OBKATA4TY OKCHNX OKCHJI MHHMMYMHAAH Kamaiiub xerranga
OPralM3MHHMHI ¥3 OKCHANapu nmapuanadHa Somnaiizu. Ogcuna
MHHUMYMH OPTaHH3MHHHT HRAHBHIEYaJ XyCYCHATIapWra, EIIMra,
CeMH3IJIMIMTa, UWIYHHHTIIACK, OBKATAArH YIACBOANZp, €raap,
BUTAMHHIIAp Ba foimmxkanap cudarura Xamja MHMKAopUra SOFIHK.
OBKAT pallOHIIAPH TY3HLI YVUYH ORCWI ONTHMyMM (OpraHMsMm
SXTHEXAPHRH TYMA TABMUHAALL Y4YH 32pyp OKCHI MUKAOPH) acoc
Kiwtub onnHagu. Katra €umn ogaMra 6Mp cyTkana ypra xucob Gunan
80 100 rpaMmM (oFMp XHcMoHH Minga 150 rpaMM) OKeWI Kepak.
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Ernap aamammarmn. Ernap oM €F KMchoTanapu Ba
LIHUEepHHAAH HGopar 6§1ub, sHepreTux, IUacTUK (yHKUMANapHN
Saxapalli Ba MCCUKJIHK anMAlIWHMINMAA WHITHpOX 3Tanu. WHcox
opranuaMua2a 1 r érfaH 9,3 Kkan sHeprug axpanub ymkKagn. OnaMm
opraHMaMuaa 6up cyTtkaga 30 100 r &érra sxyuéx 6op. Ernap
OpraHH3Mia TCPH OCTHRATH €F XyXaiipanapifa, WMKH ab30JaDHHHE
atpodnia 3axupa cudaTHa TYIUITaHHO GOpHIIM MYMKMH.

Vraesoanap anmamuummn. OpraHusmaard yriueBOMIaApHH Y
cuHdra axparuinl MyMKHH. l-MoOHoiakap (IIi0Ko3a); 2-AHlakap
(manpro3a); 3-monwmiakap (KpaxMan). YIIeBO[Iap TabMM 1IMPHH
Ba CYBIA AXLIM >pHHIH. Yiap xaM 3HEPreTHK Ba MJIACTUK
byHKuMsIIapHu Gaxapany, WYHWHI/IEK, Yap HYKNEHH KUCHIOTANAp
(AHK, PHK) Ba ageHosurTpudocdop Kucioranap TapkuOHTa XaM
KHpagH. YieBoanapra oxruéx 6up cyrkana 350 450 r.iu tamxkun
3Tall. YFIeBoJjjap WHCOH OpraHMsMuja XallBOH Kpaxuaan
rIMKOTEeH KYPHHHUIWIA XHrapla Ba CKelNeT MYycKynnapujaa
TVIUIAHMWH MYMKWH.

Upgapub tamaam dpr3nosorasch. YuxkapyBuH opraniap
Oylipax, TepH, Tep OesnmapR, ymuka. CHHINK YHKAPWII OpTaHiIapH

Oyiipak, cuiliuk Gesm, cuiiauk nydard, cHAAKK YHKADHII
KaHaTH. ByipakWHHT GYHKUMANADH:

- OpPraHW3MAA CYB MYBO3aHAaTHHH MehEépaa cakjail;

- MOHNAD MYBO3aHATHHUHT OapKapopJIMTHHH TabMWRIAWI,

- OPTAHH3MHHHT HYKH MYXUTHIATH OCMOTHK OOCHMHH TapTHOTra
CONHIL;

- KHCIOTAaNH-HEIKOPIH MYXHT MYBO3aHATHHH TYTHG Typuul
bylipakHUHT acocWit GYHKUMACH  3KCKPETOPAWMK  OPTaHW3MIAH
3apapnu Ba GeroHA MoOIJajapHd CHHAMK OpKATH YAKApHO Talrmanm
Ba TIApYyaNallIup.

T'opmonnap Maxcyc HYKM cexpeuna Oesznapn TOMOHHUIAH
munad YuKapwiyedd OHOJIOTHK akTUR Mojaanap 6¥nubd, ynap KoHra
$¥TE0 TerMIUIn opramwiaphuHT GyHKUHLIApHHM YarapTupagu. UHcon
OPTaHA3MHE HEPB OPKANH TapTHOra COMMHWINM OMnaH GHpranukia
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OMONOTHK aKTUB Mojganap ropMoHaap 6Uiar XaM TapTHOT:
CONMUHUO TYPHIIATH.

TopMotilap KyiiMaarn Xycycusrapra sTanmup:

3HAOKPHH Oe3napiary Maxcyc Xyxaiipamapia XocHa GYnanm;

- IOKOpM Aapaxanarvi OHONOTMK aKTHRIMKKA >ra;

- KOHTa cYpHIaju;

- XocHN OVIraH Xo#¥aaH y30K4ard (MMCTAHT) OpPraHIa TabCcHp
9Ta Onagu;

- YIapHUHF KYTUapd ¥3Mra Xoc¢ Typra 3ra aMac;

- Te3AKIA MapUananaiu.

[opmonniap KylMAArd xapaénnapra:

- MOAJa Ba IHEPIUA aNMALIYBHIa;
Yeuura, pHBOXKIaHUIITA;
Kynaininra;
anamTauMa (MOCHalUyB)Ta aKTHB TakCHP KYpcaTanM.

Huakn cexpenna Geznapn mapxasuih Ba nepudepHk Typaapra
6ynunagv. Mapkaaait Oc3napra maods3 (wuiu cexpeyuanune emaryu
desu), Jnadn3 Ba THIOTANAMYC (OPAAUK MuAHUNZ MAapKubuda) XpanH.
Ilepudepux Oesnap cunoguzea boraux byazan Ba 2unoguzea Goraux
fyiamazan Ge3 Typnapura axpanand. KaakeHcuMoH Ges, Gyiipax yorn
KoGWK Mompacu, XHHCHHA Oeanap runodwusra GoFRTUK Geanap
xMcolGnanany. TlapakankoHcUMoOH Gesnap, OMIKO30H OCTH Gesnap,
TUMYC (alipucuMoH 0e3) Ba Oylpak YCTH MHUA MORAANApU
runodusra GormuK, OViMaraH 6e3 Typaapura kupaau. I'wnodus
eTaK49H H4KH ceKpelis 6e3u OVNN0, v MUSSHHHT ACOCHAA XKOMaanirad
B4 y4 OViakaad Tawkda tTonraungup. OnguHru 6¥nak
{aneHorunodus), opamk Gynarn sa opka 6¥narn (Heitporunodms).
INunogus runoranumyc GUNaH siroHa rdroraramo-riunodusap
CHCTEMACHHH TAILKWI STalH.

Kangoncumon $e3  yMypTKanH XaliBoHJap Ba olaMIaTH WYKH
cekpeuua Gesu. BYHHHHMHT KeKMpHaK KWCMH ToFalllapuia
Kolnaurad, by 0e3 OpraHUIMHWHT YCUIIH Ba PHBOXJIAHUIIHHH
TAPTHOTa COAYBYU THPOKCUH, TPUMOATHPOMHHEH, (CYT DMUIYBYH
XafiBOHJIap Ba OfaMAa) THPEOKATBLUHMTOHMH MOAJANapHHK HilL1ad

YHKAPANH.
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Hepr cucTemacH OpraHH3IMHHMHI TAIKH MYXHT Bunau
ANOKANOPJHTHHH TabMHHIaiau Ba Oapua opradHmap Ba
cUCTeEMaJdapHHHI QaoauaTHHH OolKapaaM. ¥ MapKasuili Ba
nepucgepHK XaMIa COMAaTHK Ba BereTaTHB HepR cucTeMajlapura
OVIHHATN.

Mapkasuii HepB cHcTeMACH XaliBoHJIap Ba HHCOH HEPB
CHCTEMACHHWHT HEDPB TONATAPU  HeHPOHJIADAAH TAIUKWI TONraH
acocuii KicMHu 6Ymub, y opxa mus Ba 60w MuA1AH TAITKIA TOTITAHAUD.
Y XaliBoMAap Ba HHCOHHHHT CTpyKTYpaBUHif-byYHKUHOHAT SMeMEHTH
HelpoHTHp.

ComaTax Heps cucreMacn (IOHOH. soma  TaBaa) XallBOWJiIap Ba
WHCOHHMHET Ce3HLI Ba XapakaTaanuin $yHKIHAnapunau GolNKapyBYA
addepent (cezyeuu) Ba >hdepeHt (xapaxamaarmupyeuu) HePB
TONANapU.

Opra MHA YMYPTKA MOFOHACHHUHT HYHANATH KaHAIa >-OiaallraH
Oynu0, YHRHT y3yHaurd 41-45cMm. Y 1oKkopuaa Yy3HMHYOK MUAra
KJNmmb KeTajd Ba MAcTia MHTHYKAMAmmO, MHS KoHycw Ounad
Tyratian. Opka MusgadH 31 XydT opka MUA HepB TONAMApPH HKKH
€KKa Tapxanub Kerauw. ¥ Kyiimmaru dyuknusnapra sra: 1.
Pedaekropaux dyukungcu. XapakaTJaHWil Ba Ce3HIU
pedaekcnapuuy Solkapaik. XapakariaHWI pediieKciaapH
YYIWITHLL, STHIHII, TOPTHIMII, MYCKY/UIApHHM TYTHIU pednexciapi.
Bererarue pedutekciaapra nedexaiust (axiaT YHKApHIN), cUHIL,
TOMHpIapra oua pediexcnap Kupany. 2. Yrkasypuawiuk GyHKIMACK

0o Mua GunaH OOFNMAHWIL.

Bom mMs  ymMyprkans XaBoHJIap Ba HHCOH Mapkasuil Heps
cHCTeMacHMHUHT oNAMHrd (oamii) 6ymaru. ¥ Goml YaHOFHAZ
xoiaamran 6¥nub, 5 6VmaxmaH TalIKWA TOMTAH: Y3VHYOK MHS,
opKa Must (MHS KVIIpUTH Ba MHS4Ya), VpTa MHSA, OPATHMK MUA, MU
yud EKH OJIHHTH MHS (Karra spaMilapiap NYCTIOFH).
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¥ayuuok Muf OopKa MUY OMIaH MHS KYNPUTU OpalUuFHIE
Xofnalmrad, YHHHI WJYKM KHCMM HEPE TOJAMapHAAH, TalKH
(poMBCHMOH) 03acH 5 12-xydT o1 MHST HepBIAPHMHHHI
VaakaapMuad Tyswrran G¥nu6, YcaérraH nHESHMRT Golunra yxira
KeTa M Ba 0PKa MHSHWHT JaBoMU XHcoGaaHand. YHHHT o1 CHPTHAA
niMpaMHMaanap OYnHO, ynap KaTTa ApHMM IDapnap ITVCTIOFMNAH OpPKa
MHS OPKANYE MYCKY/UIapTa YTyB4ui Xapakar HyANapuny TyTaummupaiu.
Yaynuox MusHudr pyHkuusnapu: L. Pedaekyopauk dyHKuusacy
#yTanuly, aKCUPHLI, OBKAT Xa3M KWIMII, KYKpaK SMuIll, IOpak-
TOMHp, Hadac oMMl Ba MyBO3aHATHM caxjail peduiekciapHH¥
GowmKapanu. 2. YTkasrua GyHKUMSCH OpPKA MUAJAH MUST ITCTAOFHTa
Ba VHEZH OPKAFa HEDB WUMNYARCAAPUHMHI YTUIIMHK O0lUKApagH.

VpTa MESHMHI NACTKH CHPTHINA MU OEKYaTapH KYpPHHMO
TYpaAM, YHHHT OpKa KHCMHd TV¥pT Tenaaux Aed aranut, Oy
TENAMHKIAPHHHT IOKOPATKCK AacTAa0KH KYpUlll MApKa2H, NacTKHCH
3ca  SINTHU MapKasd xucoOmaHasu. Ypra MHus XapakaTaaHHII
pediekeIapi, KYpuII Ba SIEATHHI MapKazmHy Solkapany. ¥ Karra
apHMillapRap MYCTIOFHHK opKa MHs OmnaH Gornailign.

Opanng, Mua Ypra Mud OwilaH KarTTa ApMM WApRap OYCTIOFU
opacHaa xoitraimrad. YHAHT TapkuOu daxar ¥3ak cudarugara
KYJIpaHr MOAAANAH TALUKWI ToONraHAHp. Opaauk mus Tapkubura
xypuin aymMOord, AyMOOFOCTH, IYHUHTAEK, HMYKH cexpeius Ge3u

snHdu3 kdapanu. PyHkumanapu: xypuw aymBoru XHA
GunmwnayH Tamkapu Oapya cesrwiap Mapkasu. JymOorocTtH
BETETATHB HEPB CHCTEMACH MapKa3Hd Ba MHCOH OpraHM3MMIary Gapsa
MOJAa AIMAIIYB XapaSHNAPHHMHT PeryastopH. Snudu3  MyYKH
cekpeuua OBesu O6¥nud, yHaaH JYUKAAHTAH rOpPpMOH TepH
NMUTMEHTABICHHY (oliiKapaay.

Karra MuA spHMmapiapu nycTiornumAr byakmusaapn. Katrta
ApuMIlapiap AYCTAOTH KYNpaHT MOARanaH Ba Oup Heua Kapat
XyXKalipanapiaH Talul TONTAHIMP. Y ryéku EHroK MaF3ura Yxiual
orpu-0yrpu, nacr-Ganamun SypMasapiaH TaltKdA TofiraH cuUpira
ara 6Ynu0, Oyupalt Oypmanap xawvyanuk Kyn Oynca, YHUHr CHPT
103acH UIyHUYa KeHT 6¥magi. YHUHT OCTHAR MYCTHUHT HelfpoHAapHura

96



TErMWAH HEpE TOoAaJapHiAAH TAallKWA TONraH OK MOIJa
xolmaranaup. Karra gpuM wapiap Nycr¥OFMAA XapakaTJaHMI
Ba ce3ru QyHKuUMsL1apura xaseGrap soHanap Gop. Xapaxarmrianwiu
30HACU MApPKa3Wil OYpPTMAIAPDHHUHT OJNAH KHUCMHZA XoilamraH.
XapakaTAaHHIl NYCTAOFMHUHF MACTKH KMCMHAa bBpok nyTx
Mapkasd Xolinamrax O¥iub, y wanaxainap MHACHHHHT YT
TOMOHWAA, YHakailrapna 3ca MHAHMHAT Yam TOMOHHAA Gynaan.

BereraTus neps cHcTeMacH (JIOTHH. vegelo Ky3raliMaH.
XKOHNMAHTHPAMAH) XaliBOHJAp Ba WHCOHHHHI HMYK{ Opratjapd Ba
Oe3napHEHT QaoJHSTHHE (KoH aitnawmnim, Hadac ONMHIIM, OBKAT
XA3M KITUIIM, axi1aT 9Ukapyllu, KYmaiduind, MOaga amMalriHyRH
Ba OCLLKa cucTeManapMiu) GOINKAPYBYM HEPB TONATapH MaXKMYacH.
BereTaTUR HepB cuUCTEeMAaCH OpPraHU3MAard O3HKJIaHMIL, radac
onvul, YHKapu® Ttainam, K¥nadinw Ba Xyanac, VCyBUM
OyHKUMARAPHHM Goiukapagu. ¥ cHMIIATHK Ba HapacHMOATHK HepB
CHCTEMAJIAPUTA AXPaNamy.

CHMNaTHK WepB cCcHCTEMacH ODKa MHAHHMHT KYKpak
CHUIrMeHTapuAa xoWnawran O6¥ynub, yHUHr Mapkasu
RAapACHMOATHEE HEePpB CHCTEMacH 3ca ¥prTa, Y3VHUOK MHALA,
WYHHHTREK, OpPKAa MHAHUHI XOUCHMOH CHIMGHTIApMia
Xolramragaup. CUMTATHK HepB yYlapiIaH HOpaipeHAHH ACTaH
XUMUABWI MOANa axpanud YHKagH. by Moana HepB Tabcup oTyBY:
ah30/3pra AHTAFOHUCTHK TAabCHpP Kuiamd. MHcoH THHY xomaTha
O¥nca, yHia WpaKKa NapacHMOATHK HepB CHCTEMACH Tablup
xypcaragu, OyHHHT oxubaTHga 10paK CeKHHPOK KHCKapand ga
CHUCTONTA KAM KOH XaWgalau. AKCHHYa, opraHm3M aKTHB XoaaTsa
6ynca, wpakka CHMNAaTHK HEPB CHCTeMa TabCeHp KMiaamu. HOpax
TE3poK, KyWHpoK ypaau. Oxubatia UHCOHHHHI OFHp BasHdaHit
OaxapMiura XaM Kyd# eTaam.

Ounuii Heps daoauaTH XaitB0H Ba 0aM MapXazHil HepB cHCTeMacH
onuit 6¥iMaapn (6ol MMsST ApHMIIAPNApPH ITYCTH Ba MYCT OCTH
MapKa3AapH)HUHT GaonuaTd; 6yTyH OpraHM3MHHHI TAllIKH MYXHT
Gwiad HOpMan MyHocaGatga 6¥An6 TypUIIMHYU TabMHHIAKEW. Y
WAPTIM Ba 1WapTcH3 pedriekcaap opKams (aolMAT KYpCaTalH.
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Lifaprcu3 pedrexcaap HHCOH XYAKUHHWHF TFcHETHK,
MYCTAXKaMRaHraH, ¢TepeoTRil Typ Wiaxad. Bupdan pyit Oepaan.
Macamay, K¥ara MCCHK Hapca Terca, AapXxol K¥i MYCKy/TapH
KACKAPHG XYHY 4eTra 0jJacu3.

Illapran pedaegcaap XaéTHH Xapaé¢HAa HHCOH Ba
XAl BOHNAPHHHT TAlKK MYXWITA MOCAAILYE peakiiysaci. by peakiius
WAPTINA KY3FATYBUHM OHIaH Ba IHAPTCH3 pedulekTop aKTlaphu
VpTacuaary BaKTHHYA AJIOKANOPAMK acOCHIA BYXYAra KeJlagd.
Macanau, xailisoHra xap cadap oBxaT GepMiliaH WiITApH GHp XMA
ciTHaa Bepud SopHica, XaliBoH Iy CHTHATIHH Ce3HITH OHIaH YHUHT
OIUKO030HKIa cifllak axpana 6ouuiaiiay, rapyd oBKAT xanu ik 6¥mca
XL

Cearu onaMAarH Hapca Ba XOAHCANapHMHT afipuM
X0ccalapUHMHT MHAZAaT HHBUKOcH. Cesrmiap acocupga XHCCHHR
OUMNHIRHUHT MAPOK, TacasByp KalOM WIAKNIMapM 103ara KeNajgu.
CesrilapHH OpTaHU3MHHHT KAepiaa Xolinallralwaurara Kapab 3
TYpra axpaTHIagM: 1) skcTpopenenTtopnap Oymap OpraHHisM
cupruia Oy¥aamu (x¥pu, MWUTHIL, XUA SmMin, Tabm Ouwsiunl,
TYHHIN ); 2) FMHTepopelleITOPAAP  TAHAMW3 HYUIATH CEe3THIAp
(kwrap, wuak, YKaiarH ce3rwiap); 3) nponpHopeuenTopiIap
MYCKYnN, nait, Soltamnapza 6ynaim.

Hnpok THPHK OpPraHW3MIAPHHHT CE3TWIAD OPKANM TAlKH OffaM
TYFPHCHAATH OJIHHTAH MABAYMOTIAPHH KOMIIEKC HHBHKOC
STTUPHIIK. ByHma# ManayMornapHu xaGvil KMaHd xalra Muurain
XKapaéHH. Mapox OHTHUHT, MUSIHUHT WXOAMH Xapa€uw Oyimb,
YHUHT (GH3IMOJOTUK ACOCHHM Ce3THIap OPKAJIW OJHHrag
AHGOPMALMANAPHTHT 0011 MUS APUMIIAPIADY HYCTAOFHAA aHATH3
Ba CHHTE3 KMITMHMILN Tamcu Kunajaw. Macanan, wHcoH OHp mapua
0K, ToHI 6wiaH OMp G¥1aK KaHA AoHACMHU (dakaT KIpHIli €KUM TepH
ce3incKH DWIaAH axpara onMainn, ynapra O0IDKA CE3TWHH — TabM
GWIHI CE3THCHHM XaM KYlITaHAaH CYHITHHA Oy HapcanapHUHT OUp-
OmpuaaH GapkKuHu gximM axparand. Mapok XapaéHuAa ce3rd
ab30J1apH KOMIUIEKS PaBHIlJa KATHAUIAIH.
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Tacassyp  WiAraps HAPOK STHITAH MabIyMOTJIApDHUHT OHTAA
KallTa acra onMHHIDKA. Myaiian napca €Ku XONHWCaHW ylapial 4evaa
TYPHO XOTHpaA THKIIALI XAM TACAEBYp STHIAHD. bus niarapw 6uraq
MEBAHU, MacaiaH, Y3YMHH Yy OJAHMK3Aa O¥nmaca XaM. TacaBBypD
T8 oNaMM3, YyHKH Oy XaKma WIrapw ojirad Taxpubamns 6c:.
VYMyMaH y3yMHY KypMaraH, eMarad HHCOH YHH TacaBBYD XaM 3Ta
onMaiign. Papa3s Kunafinuk, cu3 Kurobma &3miaraH OGupop ¥3ra
MaMNakKaTia eTUIUTHPWIAZHWTaH Ba Y3HHrus Tatud KypMmarar
MeBaHH, ONalIMK MaHIO MEBacHHH, KMTOOIarM MabiyMoTAapra
Kapal TAacapByp STHIIMHIA3 MYMKWH, JIeKMH Oy TacaBBYp Y3¥K-
0AYK, Yajla TacasByp Oymagy, YYHKH CH3 YHYW TOM MabHOHA HAPOK
KHIMaraHcus.

Hyrg QUKPHHHT XOHAA THA OpKanH HbooaNaHuiiLi.

HyTE ab3oaapm HYTKHM QUKPpHH HPOJATOBYE TEPHLULIM
TOBYLNApra ainaHTHPHG OcpyBYH an3onap MaXMyacH €KH HYTK
annapatr Aefinaany. OnaM OprayH3MHEHHHT HYTK TOBYILIADH XOCH
OYNUIIMNA KaTHAUIAANTAH TYPAU KMcMiaapi. Bywupali anzonapra Tvi,
a6, WMIOK TaHTAIal, XHKWIAOK, Myckyrapu, Hadac Myckymnapy
knpagu. Ilepudepux nyrk anmapatH GaoaMATHHU G0l Mus
nyctnoru Gomkapaau. HYTK ab3onapw aKTUB Ba [TACCUB HYTX
ab30Japura GYNKMHAAN. AKTHE HYTK aB30/iapira  THI, nad, JOMILOK,
TaHDail Kupand. [laccus HYTK ab3ofapura 3ca THUVIAP, KATTHK,
TaHDIal Ba Oypyn SVuumrm xXwpagw. Hyrx apzonapm 3 KuCMAaH
ubopar: 1) wadac Wynm  HYTK aTNMApATUHHHT KyHW KHCMU; 2)
XMKWIAOK  HYTK annapaTHHUHD ¥pra KHCMH; 3) TOMOK, OFM3 Lit
OypyH GYIInHKNApU  HYTK afIIApaTHHUHT 10KOpH KHcMu, Hwg
annapaTHHMHT KyAu xHcMmB (Hadac iiyaM) TOBYIL YHKAPHI YY9YH
acoc 6¥1ub xusMar Kumnaam. TypjaWw XHJ TOBYWUIRAp HYTK
ANMNapaTHHUHT I0KOPH KHCMKIA X0cHn O¥namn.

Bro3sTHKa  KOH30TAap ONAMMIa Maicy6 6YAraH Mypakka® xynk-
aTBOp HacTypu O¥nmO, y MHCOH XyAKHHM Tabunii acocnaiiny.
HucoBnunr 6apya XxarTi-xapakarnapy  YHHHF XYAKH XHcoOmaHamy.
WUHCOH XYBKHHMHT XPOHOMeTpMsAcH OU3HMHT 6apuya XaTTu-
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XapakaTiapHMH3 Kail Aapaxana O6Moiorvk tafuarTra SrajdurMHi
k¥pcaragm.

X aiiBOWTapHHHT SMIALT TAP3IUAA KyiTHaaru rakukiiapra 6yicyysm
Ky3aTHATAH: 1) V3MHTHUKMHM $AAMpMa; 2) KyTUAMAarapga opkajnad
KeJUO OroXAaHTHPMACHAH XYXYM KHAMII MYMKHH »Mac; 3)
Y3UHTHUKH OUNaH YpUNIMIULIA XadoK KHJAYBYH YCYJIapAaH
dolinananMaciuk. Xarro 6ypunap xam OMp-6Mpn OGunam
ypHIlIraHuIa ¥AMPYBYH YCY/MapHH Kyu1aMac skaH. Macanad, 6¥pu
Oyry £ku nocHM XaM OVF3ngaH Owp THIAAS YMOMPHIIE MYyMKWI,
siekuH Oy ycynHu Goiuka O¥puiapra nucbataH Kywnamaitmn.

Dmonua (ppany. emotion  XAANCOHAAHUW, A0OM. eMOVED
xaiipamza cotamar)  WHCOH Ba XailBOMAADHMHT WMYKM Ba TalIKH
KY2PATYBUMIIAP TALCHPUTE AKKON CYOREKTUR KeurnnmMmanapra Oysuirad
XWCCHETIM, SXTHPOCIM XaBod peakuusicH. OpraHu3MHMHT TYpIH4a
IXTUEXNAapAaH KXOHMKHWM  (Uxobuilt os>Monmmsa) &xu
KOHHKMacauruiad (canbmii >MouMs) Keaud YMKYBYH XHCCHETTIH
peakumns.

Xnc-Tyiiry  {dakar HHCOHTArHHa Xoc¢ OynradH onwii MHCOHHMH
SXTHEXAAPHUHT KOHAMPWIMIIN KM KOHKKMACIHIH SuilaH DoFTHMK
pyxuii Tylirynap: KyBoHuU, Kaiiry, rasab, Hadpar, Mexp-myxabéar,
Xaé, UIOUIMK, Xaipar, TAIMBWII, paliK Ba NIy KaGwiap.

ApdexT (NoT. gffekius  pyXMit XaskoH, 3XTApoc) GHpAaH Daiao
GYNANMTAH KyWnH pyxuil XaskoH, OyHIall XonaTra TYILTaH Diaxc
V3UHMHT XaTTH-XapakaTHHU MAOpa KHAa OAMall KOJMHIMH MYMKHM
(pusnonorax addekr). IMarogoruk adgepextna 3ca maxc KHCKa
MyanaTiAa pyxXwid XapoxaT oinub, KUCMaH €KH TYIHEK aMBE3Ns
(XOTHpaHH, 3C-XYUIHHHW HYKOTHIN) XONMaTura TYIIHUWIM MYMKHH.
Quzuonoruk addekT Xonarupa KWIMHIAH XWHOATTa YHUAIUK
KaTTiK, Xazo Gepunimvaiind, maronoruk adxpext Xonatuma KUIMHTAH
XHROAT 3ca Xa30IaHMaBAu.

DxTupoc  OYTYH BYXKVIHH KAMPa® ONYBYH Ky4WIH KYTAPHHKIWIHK
TYHFYCH, YRIYKCH3, NABOMIH, Gapkapop XuccHii xonatr: 3%p xmuc-
TYWFY, 3aBK, WIaBK, XHPC.
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HuasBHAHMAr CANOMATANTH VHHHI HXTUMOMH-TabU R,
GHOMOTHK, (DH3HOIOTHK BA HCUXOJOIUK (BYHKIMANAPH, HXTUMOHIN-
MeXHaT, UXTHMOMII-MagaHHH Ba HXOAAN aKTUBAUIHHHHI
MakKcumaJ JFaBOM 3TradH Xa&éTHH IHKJIWAA cakilaHUIIM Rra
PUBOANIGHHMLIMHH K¥pcarysun puHaMuK XapacH. IMomyasumannir
CANOMATAHIE 5Ca WUHCOHMAp XaMOaCHHHHI AIIOBYAHIIHAITH E&
MeXHaTra Ra€KATHHWHI OMp KaHva apRoliap yMpH Mobafinuaa
HXTUMOUR-TAOMHH, MXTHMOMM-TADMXUIH Ba MXTHMOWI-MazaH Wil
PHBOXCIAHHIUWHMHT Y30K, BAKTNAD XaBOM STHIIH. -

XpomocoMayiap  UHAMBHL XyXalipacHHaru TeHjiaphHu ¥3una
CAKJIOBYH, XyXaiipa Ba AXAHT OPraHu3M YUIYH XOC XYCYCHATNApHYW
GeNrMAOBYM OpraHOMIAp. ¥3-Y3ugaH KYTAaRMID XYCYCHSITMTA Dra.
Opranu3Mnap XpoMOCOMANapH Ty3WaAMM Ba QYHKUMHACUra Kypa
Onp-OupuaaH dapk KuIagd. XpoMocoMa TEePMUHHHH HEMHC
aHaToMU Ba THcronoru B. Banwvaeitep taxnud stran (1888 i),
XpoMOCOMa acOCHHHM OKCHIUIAap Ba HYKJIEOTPOTEMAIap Oura
Gornanran 2 zanxupan JHK MomexyinacH TalUKuil 3TAH.
XpomocomanarH upcyii axGopotr JITHK MONeKyTACHHHHT TY3WIH
Ba YHUHT NCHETHK KOAM ODKANIM TAbMUIIAHAanu. XpomocoManaru
JHKuuur Taxnanmwu sa PHK cunteswnm Gomkapuinma okcuanap
MINTHPOK 2TAAH.

XpoMocoMa TY3WIHIIH Ba GYHKUMSICHHHHY ¥3TapHIIH XpOMOCOMa
CYGOUPANKARPH  XDOMOHEMAJAPHUHT CHUPAINAHMIIM Hunan
0ornuK. CnupaaiaHraH XpoMocoMaiap Xyxaiipa GyamuMII#
MeTadazacga €pyFIdK MHMKPOCKONAA sXIuM KypuHanu. Xap Oup
XpoMocoMa UEHTpOMepaiapH OpKaid ¥3apo TyTamiraH 2 Ta
XpoMaTHIAaH HOopaT. XpOMOTHIIAp PeAYTUTMKAUHA HATHKACKIA
xocwn G¥nmamy. CoMatuxX Xyxaiparapa XpoOMOCOMANAP HUILIONA
(2 Tamad), yniapHMHT OAPM OHA, MKKHHYKCH OTa OPTaHU3MIa
TETURLAN.

Xaér THUDMKITHKHMHT HAMOEH OViMIuH. Xa8THHHI MasMyH Ba
MOXMATH XaKMia XKyAa KVuald KoHUenmuManap, MJIMHR-HA3ZapMit
runoTesanap MapXxyn OYVmHinNMra kapamachaH YHTa X03uprada Oupop
acocnd Tabpud OepunmaradH. I'eHeTHK OMWUMAAP XAETHUHT
MOJNECKYNAD AapaXacHAary aAMUHOKHCA0TANap TAPTHOMHH AXIUv
OHAMNIIMra XKapaMacAaH THDVKTMKHM BYXYATA KEATHPYBYM KYUHHHYT
TabHaTH XaMOH HOMaBIYMJAMIHMYa Koamokza. Ulapx
MyTadakkdpiaapy XaéTHH XOH30THApra sipaTTyBYH TOMOHMJAH aro
STWIrAaH HebMaT Zef xucobnaiurad.
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TABHHUH BA AHTPOIIOFEH TAXAUIJIAP

Ogar  tabGuatra, atpod MyxHTra, ogamiapra, waxc Goura
Ky/daT COMYBUH, XaNOKATIH okMbaTnapra, ¢oxXnara onnb 6opysui
BaxTcusmuK; bajdo.

Tabuuit opaTaap CcyB TOWKMHIADH, 3WIsMIalap, BYAKOHAAp
oraauni, T¥dhoxHmap (1ITopM), JoByanap (yparad), KylOHIap
fcMepu), Gyponnap (yaHr Gypounapud, KyM GYpoHiapu, KOp Ba My3
HVpoHnapH), KYPrOKMIIHK, V3YKCH3 ¢HFMHIAP, TPOIHK CMFHpJIap,
AAZAPaMa HCCHKAMK, TapMCcel, KOp OCCHIIM, Mypra, oY1 EFMilIH,
Cell KeAHIUM, €p KVUKHHH, ¢PHUHI YIHPpMAMIIN, KOp KYUYKHHK
(naByHa), MY3 KV4MHIH, UYHAMK, TOPHAAO, TPONUK LHUKIOH,
TaitbyH, ALIMH YPULIH, METCOPHT TYLIUMHIM CHHIApH OIaMiap
XaéTura KyiaT KeATHPYBYH TYPIH-TYMaH TaOMHM Xomidcanap
TaCHPH OCTH/AA BYXYATa Kenran 6axrTcusimk, Kynhar.

Kyadar xwmmuwiapra dbarokar KeNTUPYBIM B2 YIAPHHM KUHWH
axponra, azo6-ykybarra comMf xymouraH ¢oXuanu Xonart.

Tabumii Taxamarap XKaMHATTA Ba YHAQ SWIOBYN KHINWAAPHHHT
THHY Ba OCOMMINTA MTALIMHM W3aH YMKADYBIH, Ofamiap Golmra
KyIaT coMyBuH, TabKMH MyXUTIa XHIUTHY 3apap KeIITHPYBYX peat
Ba UOTCHUMAN mabuuii opamaap.

Awrponores TAXOHAAAP KHUUUIAPHUHT TaOMaT OMiaH MYIOKOTH
xapaéHuaa Tabmargarw Tabuuih MYBO3aHATHHW HM3ZaH THKAPHIN
oxybariia BYKYAra KCAYBUH pean Ba MOTEHUMan xaed-xarmapaap.
Kumwrapuunr aManwii daonust Tydaiiny ByXyldra KenamluraH
€p 3PPO3MACH, HKMH3IOP €PNApHUHI WYplaHHWIUH, aTpogd-
MYXHTHHHT, CYB, €p Ba XABOHMHI MQJIOCIAHHWIIH, PaTHOAKTHB
YUKMHAUTAPHUHI KVIIAWHILA, CYHBUA CYER MHILOOTAAPUHUHT
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VOMPWINIIIH, CH30T CYBAAPHHUHT KOUMO KCTUINHM EKH aKCHHYA,
103ara YHKMG KOoAMIUM, Kasuiama GolnHKnap Kasw® YMKapuiuia
3aXapni MOJZaNapHHHT CH3OT CYBJApUra KYIIHMAKHG KeTHUIH,
KHCNoTanu <MFUpIap, cMoriap (4aHIMH, MY3JH, HaMly
(Jlonaonua), ¢oroxumuk (Jioc-AHXenecuya) cMmoriap),
ADChaapHHHT xanmokatd, I'9C pamOanapHUHT VIIHPIIHIIK, O30
TYWHYKJIAPHHHHE XOCWI OVIIMIIH, MY3JapHHHT 3pn6 ketwmuu, Ep
103aCHIA XAPOPATHHHI OINHO KeTHHIM, Yy4dYK CYB 3aXHpalapWHMIIT
yAOCAAHALLH, KaMalnd KeTHIIM, anTponorcH KYPFOKMHIIMK,
IOKYMANW Xaca/UIHKJApHWHT TapKalHIOH, SMOHAIeMHS Ba
TMAHNEMHANAD, AHIH BUPYCIADHUHT Haiizo OVnrioM, reHOdOHIHHAHT
Oy3UNMINN, HHCOH DACHMATHHHHT TAPTHOCH3AMIH Tydaiinu
BYXY/IIA KEJIYBUH TYPIH MWKECAATH DKONOTHK odarnap.
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XOTHMA

Xo3upry 3aMOH TAOMATIUYHOCHWTH KOHUSNRUANAPR daHHKMH
YpranyeBuHiaap oJaM XaKKJAALH TACABBYDJApHHH MabiayM Gup
CHCTEMara COJIHIEM, alpvM Hapca Ba XOAMcaNap TYFPUCHIATH
OMAMMAApHHH sIHala AHUKJIAWITHPKINH, ©Gab3zu Oup
TYIYHYTapHHK, OANUMRapuad OHp-OupHra Gornab, AHILH
AyJocanapra XKenHIld MYMKMH. Mabaymku, GyryHrd KyHuark
BROKeNRK Xap OuMp cornoMm GUKPAOBYM MHCOHAAH AaTpPOPHMHUIHH
yiab TypraH Tabuar, Gopnux, XaKuia YYKYppoK TacaRBypra sra
Synuutliig tanat kunagd. [IyHoai sxau, V3Hrd 3aMOHaBUIL HHCOH
6 xucoBi0BUM Xap KaHmali KMIUH O1aM XaKMaard, atpod MyXHT
xaKkuaary OM/JIAM AaCOCHApKHH 3ranajarad 6ynummu no3uM. by
GxAMMIap XaéTia Xyma acKoTanu, YyHKH Xap OMp HHCOH ¥2 xagruit
TaxpubacHNa TYPAH KacGparm, TYpAH-TYMaH KH3MKMILIApra ara
Synrad opamlapra YU KeJagn Ba yaap OHiaH MYJI0KoTIa OYIMIIKMTa
ga Oab3aH cyXbaTHBolIMHHM V3 (MKpRapHra HUIOHTHPHLITA TYFpH
kenaau. bynnall mafiTiaapaa XaMMaHWHI KHZUKUII AOWpPAcHra
KMPYBSH MyamMMmosiapaaH Owpura oua ran OGolnacaHris, cyx0art
MAB3YMHMHT YNaHHG keTHLNIMIa Kynal 11apoMT BYXYAFra Kenaiw.

Kynunruszgard xurobaa tabuat cMpiapura oMl 3HTU MYXUM
dvHIaMeHTaNl TYIYHMaNapra uzoxaap Oepunrak. by TywuyHuYanap
CH3UMHT HKpP AOUPAHTH3HHW KEHTAHTHpaIH, 6op OCHIMMIapHHTHIHA
Taptubra collady, Xyanac, 6y kMTo0 XaéTUHMCH3INA ackoTamd, Acd
VitnaiiMms, Arap MasKyp KHTOOra KMpUTHATAH TaOMATHIVHOCAHKKA
ong TYHIyHUasap Katol VKyVBYMAapHMra SHTH OHInmaap Oepca,
YIAPHUHT TACABRYPRapUHU o3rHHA G¥1ca-Ja KeHTaUTHPHIL YYVH
XuamaT Kuaca, 6y GuaMMnap VYKYBUMHHMHT OFaM XaKuaaru
TacaBBYPJapHHH MyaifiH Aapaxaga OolfiuTHlIra TabCHp 3Tca,
K¥mnanMa MyannmdH Y3MHHM acocuif Makcaaura >pHluras, ned
xucobnaian.
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