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MYKAJJIMMA

byIok Kejlaxak capi gajua Kazamaap OWiaail oauMIaéTran
ANCpUMU3 ¥3 kexakarvim & apfiojl TMMcosnuaa kipub, Oy
MAKCAAHY aManra OTUpUiL YUyt acocuit sasudanap xaropHia
TADBJIHM TH3MMHWHN Tyﬁnan HCIIOX KMUIHLLL, MWLTHHN Kaapsiapun
rafiépaam Macasacura 3THOOPHH Kapatiu.

Kenaax apiosl Xap TOMOHAAMA PUROXKAANIAH, KHCMOHAN
DaKyBBaT, IOKCAK JApakKaiga MaaalMsatiy o¥auiun 6uian 6up
KaTop;ia OHIIM CaBHSICH XAaxo!l aH103acH jJapixacHiaa 6Vian-
nui, ¥3 OManM Ba KYHHKMaAapH acocHa XO3HMPTH 3aMOoIl TeX-
HOAOTHSICH Epaamuia 3amouasiii acbob-yekytanap Guian
Hiaait s, Gad I0TYKAADHHN XanK XYXAUTHIHHHHE TYDAH
COXJAPHAA KVN5IAM OIMLIM KCpak.

Ala 1y MaKea i amauira olupuiy GopacHag MyCTaKUn
pecnyGiAMKAMH3HMHT XaMMa BHJIOSTIAPHIA. TYMailaapHaa,
IWaxapiIapHiaa AKAACMUK JuUeiaap, XvHap-TeXHHKA KOICK-
SIApK 3aMOott Ta1alu ACOCHAR KYPHAMOKNA.

Musunit aacTypHu amManra QUIIPHII YUYH 3CKY jacTypiap
acocHaa C3uAraH AapcIHKIap ¥pinira aapp Tasadura xasoG
Cepysun Aactypiap sipatuaul, yiapra O1HOaH dliry JapcinK-
JIAPHH SIPATHIN Kepak OVaaau. AHa 11y MakcaaH aMaira oum-
PHIUTa ¥3 XHCCAUTApHHH KYIIMII YUyl Myamnduiap rypyxy yiudy
KyAnalivany CIHILra KasM Kunawaap.

Kynnainva ipr sprempan ubopar 6V, 1 kuca dmsuka kyp-
crHHHr «Mexanukas, I xuemu «Mosnekyusip dnsikas, 1T kacmu
«DICKTPOMHAMMKA acocaapu» Ba TV kueamu «Olrmiika, atomM, sipo
Ba WIcMeHp sappauwiap dbusuxacu» SYaMMIapIIaH HoopaTMp.

K¥mvryssiar ouanMaiir Oupui kieMn dusmka kyp-
CHHUINT «Mexaiikas OYauMura oMa mapsyiaap;an ubopar 6yans,
yHAa acocH it oL THOop TablaT xoHcanapuii MeXaHHKA HyKTau
HAZAPHIAH TaBCHQIOBYH KOHYHIAD B TYUIYHHEUIADHMHT MOXH-
STHHHM Ba MasMyHHHH COLYA THAMa Oagl ITHHIr KapaTHaratl.
Byuigan ratikap, xo3upri naitaa dholianainuaéiran Japcik-
JIapia TabHaT XOcanapriy TapcH@;IoBYM MaB3yap TVIHK Oe-
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PUIMATaHIIHTH XaM 9bTHOopTa onuHrad. Musrka dhaHK KyH caii-
WH SHrH BHIHMIap OunaH 60HNG bopadTraMaurniy HHobaTra
onub, KOeX TanabaNapAHUHT MAB3YIZPHH MYCTaKHIE Yarai-
THPHLLIAPY Xpcobra OTHHAH,

Kinnanmapa «Onauii MeXanuamaap» Ba «anpoaapoc’ra’m-
Ka Ba ruapoaspoanHaMukas O¥numaapu ty¥nnupuaran. TeGpa-
HMIIAAP MEXaHHK XapakaTHWHT OUD KYPUHMILKM O¥NraHnuru
cababny MaB3yHH DatH DTHINEA MEXAHWK SHEPrHa cakjaHUIN
Ba aiTaHKI KOHYHAIpUHUHT Hamoly GYmM »51nbopra onyn-
ran. K¥ananMana MexanuKara ou Gpuznx Katrannknap Xanxa-
PO CHMPIAKIIAD TUSHMHIA KeJITUPUIraH. Tanabanap OUMTHMHHHA
OLUMPHII Makcanuia Xap 6up 6obra TeTHLLIM MaB3ynapra oux
MacananapaaH eYMil HaMYHANapH KEATHPUATAH.

Mazkyp napprava ¥3GeK XaIKMHUHC Oyiok anjoMaiapH
TYrpucHaa Neapiu MabiymMoT OepriMaran sau, Myannudnap
rypyxn 6yx GoborapiuMu3 KoMmycuil annomanap Aby Paixon
Bepynuit, AxMan an-Mapronuii, ABy And u6H Cuuo sa Gow-
KaNapHMHT Xa€TH Ba WAMUM DaonnaTd TYFPUCHIATH Mabiy-
MOTAApHM Tabanapra eTkasUIHY J03MM ToT M. ByHaaH Taili-
Kapw, pU3MKAHUHT MEXAHWKA KHCMHTA MyHOCHG xycca KYIray
Byiox onumnap Apucroten, Apxumen, lamunelt 2a HuloToH-
HUHT XaéTh Ba MIMHE DaonuaTy KUcKava 6aéH THnraH.

Kinnaumanunr Kupuin koM, i-1X Sobnapun aouent 3. Al
Fozuen, X1 606K npodeccop b. O. Orakynor, X BobHu 0. I1.
Myaaros Ba 3. A. Fosues xamropnukaa, X1 606 B. O. Oraky-
J0B Ba 3. A. Fosner xamkopankia, XII-XIV Gobnapnu H. A.
Xanunos, aqnomanap xaétd Ba WaMHA daomuaTHHA b, O,
Oraxynos, 3. A. Fo3ues &ran.

Kynnanma onuil §kye toptnapu tTanabanapH, akaneMuk nu-
neil, xoJnex pa maxrad VKyBUMIAPH Xamaa VKUTYBUMNAPH
tdoiipananuinapy y9yH Tapcua STUNALU.

Vwby K¥nmnaHMaHK apatuurza Paproya 1apaaT yHUBEp-
CHTETHHNHT yMyMHH MH3MKa FKUTHUI YCIYONETH Kadenpa-
CHHUHT npodeccop-YKUTyRUMNapH Xamua mpodeccop P. 5.
Pacynosra ¢roitgany MacnaxaTiapy yuyH myanaudiap MUH~
HATHOPYUIMK ONANHpagniap. :

K¥nnanma HawaH oUp KaM‘lHJlHKJIap,I[aH XONu ﬁynmacnum
MYMKUWH, WVHHHT YMYH X{I1aHMa Xakulark QUKp-mynoxasa-
JaPKHTH3HU Myannmimap SKAMOACH MHHHamopunmK GHJ‘I'&H

Kabyn Kuaaou. L : R e
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I 600
KHAPHUILI

1-§. MEXAHUKAHHUHI' ACOCHM
TYTIIIYHYAIAPH

* 'Bus K¥31Mu3 GWaH KYpUG TYpraH Ba CE3ry ab30JapuMus G-
JIaH KApOoK ITagyrad OapHa Xucemiaap: Xaso, CyB, ep, Ycumiuknap
OyHécH, Xaltpormap, Kyéw, Oii, nmaneranap, Koudor, GuHo-
Jap, ymyMaH 6u3H#M Ypad TypraH mMoaouit onam TabWaT geinaand.

Tabuatha Xapaxar JouM MaBxya GYIraH Ba maexyn Dynaznu.
VY JnonMo Xapakatna 6¥nnG, yanykeusz y3raput Typanu.

Hecon ¥3 akaM Ba 3aKoBard TyQaind Taduatra MakiyM
MMKxopaa ¥sraprupril xupuTagu. MHCOH MeXHaTH Tydaltnu
WAxAp Ba KALUROKAAD #paTHIAK, Gadpuka Ba 3aBOANAp Kypun-
JH, TYPIH XA MexXaHW3MIap Ba MeKTPOH XUcobAall Mallk-
HRIapK SIPaTHigd Ba X.K.

Onrinsinap Tabuaria S¥IanHras XapakaTIapHWHT Y3rapiiiyHI
Ypraaud, 6y yrraprutHyHL cababnapl Ba KOHYHHATIADMHM aHUK-
naany. Macanat, Epaa KyH Ba TYHHMHY aTMallMHuIINTa cabab
EpHuHr §3 ¥K1 arpoduia aftnanniny 6yRca, HIAMOAARAT Maifo
G¥muiira cabalb — XaBOHMHT HOTeKHC UCH LN Ba Gortikanap. Ta-
OuaTna comup G¥ma€rraH XoxucanapHuAr cababawpuan Ypra-
HyBuM dannapnaH oupu ¢H3nka danrarp. «Duznkas IOHOHYA
«phusiss ¢¥3uaaH KeaMO YHKKar 6nub, Tabuat nqeMaxaup.

Tabwuat Xakuaarv GanrapHuHr Makcagn — TabuaT-KOHYH-
NAapUHW OYHILE, ¥pranvll Ba ynapiaH WHCOH 3XTHEXH VYYH
doiinananuniaup.

Duzuka cyzruu danra Supuayy MapTa 3paMUsIaH aRBal-
i 384 — 322 finnnapga garad SYIoK rpek amioMacy Apucro-
TENsE KUPHUTTaH. Y Y3MHUHE «Du3nkas acapria D puHyK Mapra
¢anra «©MexaHuKa» aTaMaCcHHY XaM KMpUTIH. BYIOK rpek onk-
MU ApxrMen 2¢a SupRHuK 0§RuG mexarVK XoaMcaiapiy Tax-
WA K6, MaTeMaTHK TaBeudisHt KyiAaaq.

N
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«Mexanukas c¥3y wHoHYa «mechanike» c¥3UaH ONUKTAH
BYnub, MalrMHagap XaKUAary, MAMIMHANAp KYPUIH XaKUIarn
TALMMMOTAND. By TABTHMOTHY YyKYPpoK ¥pranuw yuyH taéu-
artnz conup O¥nagTraH YarapyduIApHH, SBHU TabHaT Xoouca~
AApHMHM BunKlL xepak.

My2HMHT 3PWMIIN, CYBHMHT KAHHALUW, NaMNOYKa TONACH-
HHHT EPYRIHK YUKAPHIUH, KOP KYIUIUH, CAMONETHMHT Y4MIIH
Ba DOLUKATAp XO0OMCaaAUuD.

Dduank xoauca aeb, MOAIA 3appayanapy, aToM Ba MOJEKY-
NAnApKH Y3rapmMac Xonra Conup S¥nanyray wapacura ailtunaam.
Mu3UK Xoanacanapra MICOA CYBHHHT Myanally Ba I{ﬁﬁ]—lamw
apToMoOMAR XapaKaTi Ea COLIKANAD. 5

" KuMEBHIT xomMcanapia Moaaa Molekynanapy Yarapajn.

Kumépuit xonvicanapra MUCon, EXunry EHviinv, pyna vap-
KUBHMAAH METaN OIMLL Ba OoWKanap,

XoucanapHn YpraHUiIHUET acOCH Ky3aTHII Ba TaKprOagup.

XopucanapHu Goluka xoaucanap 6unaH ¥3apo GOrTaHuII-
JIapH TYIAnUTHYa caxmaHut KRORAINMTEH MapouTaapaa YpraHunira
Kysarmu Je6 atanany. Macanas, 10KOpUra oTWIraH AKUCMHYWHT
KalTi0 Tyurinaa EpHAHE TOPTHETUIN KYYH HaMOEH GYJIa,uﬂ.,;;

Cyunuit wiapontnapa Gusuk Xxonucanap ¥pracuparu aco-
cuit 6¥nMaran GornaHUUApHY HA30PAT KMAvIra Taxpuba e
aranagl. Mucon yayH, EpHUHT TOPTULIKII KyYW HaTvXacKaa
XUCMAAPHUHT 9PKMH TYIIALIH.

DHIUK XopucanapHu Ky3aTHII Ba Taxpnba yma:mm YUYH:

1. Dusmk xuemaap 6¥miimm xepak. Gusuk xucmnap ned,
TabHaTAA yypaiauraH TYPIH MOAZANapfaH TAUIKWA TONraH
Gapya XUcMIapra aiTiunann.

2. Xucmnap cucTeMacu TaHaad OMMHULIM Kepax. Duzuk
XOAHCANTAPHHHT TaBUaTy XyROW BUTTa XKACMAA HaMOEH O¥naau-
* ran XycMIIap TYInaMura SXKNCMIap cHoTeMack et affrunanu.,

3, MYzUK MYXUTHU ORIFLL Kepak. Du3uK MyxuT Acd, ¢u-
3MK XOAHMcA Ba XKapasHnap coaup O¥naaprad Moamrit dazora
afiTANaLHM. _

(Puzuk xoaucanapHM MMKIOOPHI XuxaTiaH aHuKIIawgg
GUBMK KaTTaMKAapiaH doizaranvnany. JKucsmnapsy nyaiu
HATVKACKAA MUKIOPA MUXATAAR AHMKAAHAAMTEH Xoccanap
Ba xapaéunap tancudy QUMK KaTTATHK el aTamajii.

Du3nK KaTTainKNapHy TYFpY Ba aHMK, y4all yuyH ¥yos
acOobnapupan Goligananuiaan. MacanaH, XApopar TepMoMeTp
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OunAaH, Y3YHIUK ¥nuyoB metrp OHAaH, TOK KY44 amrnep 6uiaH
Yauadagu.

Dusuk Taxkpubanap Ba KyzaTvILiap épaaMuiia TyDAaH Xonu-
canap opacuzary COFNaHHULNAP HATHXATAPHHM TYLUHHTHPHIIT
yuyH rurnoreaa (wiMuit ¢hapas) uarapu cypunaau. Xap Kangaii

rUIIOTe3a TaXPUOalap aCcOCKIa TeKUIMPHATaH Ba TacAHKAaH- -

rad 6Vmuiu kepak. [unorteza taxpufa acocnaa TacqukiaHea
" Ba TYFPU TAIKHMH KUIHHCA, KOHYHTA aitnanaau. KoayH — Ta-

OuaT XOIUCATAPVHUHT XaPaKTePH XAKUIATH SHI YMYMUH KOWAA

xpcobnatany. Macanan, caknaHMIu KodyraapH, KyioH KotyH-

Jlapy Ba Douiganap.

B MyaiiaH xoaydcanapHY TYLHIHHTUPKHII Y4YH (DH3IUK MOJEN
Apatiaagn. Mogen aed ¥pranvnagMraH Xo0MCaAHKUHI MABIYM
TYIHYHYaiap €pIaMyia ApaTiirad MaH3apacHra alTHAAAH.
MacanaH, aTOMHUHT [IAaHETap MOASAH, EPYFIMKHAHT TYIKHUH
Ba KOpHyckylap Mogejad Ba Gomkanap. K¥n Muiiopmaru
XoAMcaap 2cOCUa YTKA3UIraH TAXpUDanap HaTHXATapura
MOC KeXraH MOHen Haszapuara atmanaiy. Hasapas ged,
Taxpnba HaTHXAnapUHH YMYMIALTMPYBUM Ba TaOMaTHUHT
o0BbeKTUB KOHYHIAPHHH aKC STTHPYBYHY rosiap cucTeMacura
aftrunann, Panuuur PUBOXKMEA OVIOK GNNOMARAPHUHT
MEeXHATH Xyga Karramup. By aniomanapian Ypra Ocuéna
sual wxog strad AGy Paiixon Bepyruif, ASy And HoH CuHo,
An-Xopasmutt, Axman an-@aprounii, Mupso Yayrbex, wy-
HUHTOEK, annoManap ApuctoTedb, Apxumen, Hemoxpur,
InuKyp, Jdykpeuuit, Fanmunet, HeloroH, A. Bitnwreiin, J.
Mennenees, D, Pezepdopa, H. Bop, M. HAnauk Ba Gowka
K¥N ONMMIIAPHHHT HOMAHH KeAATHPHLL MYMKWH.

- 2-§. MEXAHUKAHHHT BOIII MACAJIACH.
MOJTHR AYKTA. CAHOK CHCTEMAJIAPHA

TaGuataa Gapua Hapcanap y3fykcM3 Xapaxartaa Gynamy.
Qnamiap liaxap Kyuanapuia, SadHKAap cyB XaB3aaapuia, as-
TomMOOMILTAD KeHr Kyuanapia, caMonernap $azona, 3MeKTPOH-
. map Hapua x¥ucMAapfia, KOH TOMUPAAPAA XapakaTnanany. bua-
HHHI HA3apMMU3ta THHY TYPraH XOHaJarH ¢Toi, GHHoNap Ba
Gowkanap ep cMpTura nucbatan THHY Typran 6¥nca-na, Ep

o »...- 'Z:;
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HUHT ¥3 YU atpodria alinadMa XapakaThaa MINTUPOK 3ragu.
Hemak, TaGuaTaary Gapya Hapcanap TaOHATHUHr BUPOP 3KOHU-
Aa {¢aszona) Ba Oupop BaKT WuKAa BOLIKa XHUCMIIapra HucOa-
TaH Mabiym OHp BasHATHM drajnaiayd. KNUCMHMHE BasUsITH
Bo1Ka KucMaapra HRcGaraH yarapsac O¥nca, KUCM TMHY Typ-
ran D¥nmaay, yarapca MeXaHHK Xapakar KUaraH O¥naiu.
Tabuaraary Hapua HapcaNapHW HACOH ¥3 Cearvcn opKali
GeBOCHTA cezamd KM Maxcye acBobnap opkany auminaitau. by
xosaT darna maTepus Aeb atanaav. MaTepusiHUnT acocuii Xoc-
CaCH Xa2paKaTyaHauruIup. XapakaTHHHT 2HT co/lla TYpH MeXa-
HMK Xapakar xMcobnaHaau. Bakr §yTumn 6unaH KUCMHUHT ¢a-
300arM BA3SUATUHUHT Gowka xUcMmIapra HucbaTaH Y3rapuiiu
MEXAHNK XapakaT ge6 aranamgn. MacanaH, aBTOMOGMIHUKT BUHO
Ba JAapaxtiapra HuchaTan, camonETHUHT Taléparoxra HucHa-
TaH, ¢yrOon KeNnTOrMHHHT ViiHHroxra HACBaTaR xapakaTu.
MeXanMk Xapakarsa AMCMHHHT XapakaTi Ba3HATHWHI BaxT
Fruum Diwnad Kanzait fsrapumuny GHAMKIL Ba 3CM BAIHSTHHH
WCTAINaH BaKT MOMEHTUAA aHUKAZLI MYXHUM Macanaaup. IUIyHHHr
VIVYH MEXaHHKAHWHT acocHii Ba Ootr macaiacy Aed KMCMHUHT
ycTanaraH naitiary Ba3sMATHHU AHKKJIaLIra akTuaany. Macanau,
ACTPOHOMIIAP OCMOH KMCMNAPHHYHT GUp-Oupura HUCOaTaH Xok-
JaliraH BasMATMHY MEXAHMKA KOHYHJADH acocuaa XuocoOnad,
Kyéw pa Ol tyrriMIIHHY ORAMARAH aHKK, aiiTHG BGepuluani.
PyBoatnapra kaparaHaa, SUp BOHHIIMAHA YIMMH QIayuaaH
dapzaHganapra acvAT KONAUPUS, YHIA XOWIMHWHT TYDUIA KO-
Jawrad ¥puk aapaxtd éHura Gopul, 12 Kanam yanra, cyHrpa
10 xanam yHrra opvG yua epay 2 ras kapna® yykyplad xap
BupAapHHITA aTAJTaH MEPOCAAPHH TOTTacK3nap, Aeb aifTraH 3KaH.
Ota ynvMuaaH cyHr dapzanpanap BacuaTra aMan KMnKG, bex-
CHAAHTAH XOoliaaH Xap GMpUra TErnLI¥ MEPOCHH TOMMIITaH.
AKucmnap xapakatu Typauya G¥nrannuri caGabnM Mexa-
HUKGHUHT OOl MaCalacMHH XAk ITHILNAE XapaKaTHH MATEMA-
TUK XKMXaTAaH TascHdnallr Ba MexaHuk XapakaTHi Hdonanos-
4§ KaTTaAuxiap ypracupark CormaHHIUAapHY DWIMII KepakK.
By macanaHiy mMexaHUKAHMHT KMHEMATHKA KMCMH XA 3TalH.
®usuka baHMHAHT MeXanvka BYyauMM yu Kuemaad ubopar
BYNHG, ynap:
1. KuHeMaTHKa XVCM XapaKaTuHW ¥praHanyu, aMMo LIy
XApPAKaTHH 103ara KeITHPYBYM cabadnapuy ypranMaiiau.
2. luHaMHKa SKMEM XapakaT Ba yHTa TaLCHp :-;TquH Ky4-
nap opacuiard MyHocaGartnapHy aHUKIaRIH.
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3. CTaTUKa XUCMAAPHYHE MYBOZaHATIUK WAPTHHK TEKIUK-2
PagH. . A

Hemakx, MEXaHWKA KOHYHJIAPH ACOCHIA XHUCMHMHFE HCTal-
raH MafTIary BasusaTy avMKNaHany. by sasudanu Xan sTHLIAA;
1) KHCM XapakaTy JAROMMEA ¥3 BAIMATHHW Kauiait yarapry-4
PHLUMHEHK; 2) XHUCMHHHI YiIHaMHK Ba IHAKAWHY; 3) XMCMHM Talll-
KW 3TraH Bapua HyKTalapHVHT dazofary xohnalyeHy 61-
i kepak, KVmkK xonapia XapakaTaaHadTTaH XYCcM XaMMa
HYRKTAAPHWHT Ja3ofar BasHATUHM aHUKJIaLUra KMKOH B¥ima-
FalKry cababnu Gu3KMKala Xap XWi CoIanallTUPHITal Mo-*
neslapoaH doiigananunand. 1llyHpait Mogennapaas 6upH Moa-
Iuiil HyKrazup. Momawit Hykra ae6, ypraHunaérraH waponTia
reoMeTPUK VIiaMiapH Ba LAKIH xpcolbra onyHMaiiiuraH Ba
Maccacd OMp HyKTara TYIAHTaH XKHCMra aUTHAAIH. ]

Xap 6Mp XUCMHU MyaiisH IIAPOMTAa MOIIUH HyKTa 1eb,
Kapalll MyMKHAH, Bolrka maponTia sca By KueM MOALUA HyKra
GY¥MTMAacAUIrid MyMKHH. :

Macanax, dazona xapakar KNNaETraH caMosiéT hasora HUG-
Garan ¥ndamMM xyaa kMUK O¥AraHaury cababiu MoIouit HyK-
Ta xucobBnanca, tafiéparoxra HucbataH Mokl HykTa neb
6vimMaiiay. Exu 6YnMaca, yaox Macodara iorypysuu criopryu
Macodara HucGaTtaH Moaanii HyKra Gyiaca, AaM ONMLIT XOHACH-
ra HucHataH MonmMil Hykra 6yamanaun. Jemak, MoBIUil HyKTa
TYIWIYHYACH a0CTPaKT TYLIYHYAIND.

KycMHUHr €kl MOIAHM HYKTAHHHT BasHATHHHA aHHKIAM
YUYH KUCMHHWHT Ba3VATHHH OoWKa XucMra HuclaTaH aHvK-
J1a6, caHOK KMCMHHM TaHaa0 ORUII JO3KM. CaHOK XHCMH MYT-
RaKo UXTHEPHH paBulLga TaHNad onwHagH. Mucon yIyH 6KHo,
xapakartgaryd aetomMobunb, Ep, Kyélu, wonaysaap caHoK XHe-
MY cHPATHIA ONUHM LN MYMKHH. E

CaHOK XMCMH TaHAah ONMHIaHAaH cy¥Hr yHHHT OHpOp HYK-
Tacu OPKan¥ KOOPRMHATA YKiapy ¥TKaswmapy Ba KUCMHHBY
UXTUEPHH HYKTACUHMHT (pa30Jard BasHATH KOOPAWXHATanap
OPKANKM aHUKAaHaau. MHCON YuIyH, W¥nharu apromobunap-
HHHT Ba3WATHHM aHUKnaiankK (1.1-pacM). My 6Viinad OX xo-
opauHaTa VEMHM ¥TKaznb, caHox Gowm 9 Hykra Tannab oan-
Hagu. () HyKTamaH VHP TOMOHAArU KOOPAVMHATA HYKTARAPHHK
MycBar, yan TOMOHAArd HyKTnapuH manebuil geb xucobnaii-.
MUz, OB iynamiiugarn aproMo0uab Basusitd X=0B=500 M ko~
opauHaTa BunaH, AQ A¥Hanuuinary asToMoOUNb BasHATH
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CaHO 60““{1,(1‘(1“ HAall TOMOMIA 5
% A A

kapab® xucoOJaHraHu yuyH = %5 =
X=0A= -200 m 6¥nuau. emax, : ‘
TYEDH UMBMKAArY HYKTAHWHT *-317—‘3*1—*. — 222
BASMSATH BMTTa KOOPAUW1IaTa op- 1.I-pacm.

KAJIM AHUKIAHANUH.

Arap XHCM TEKHCIIMKAA XapakaTt KuiaétrraH Oyica, y Xoiaa
TeKUCIUKIa Taliad oJWHrad caHok, OolMra HUcbartail ¥sapo
MEpHEIMKYsp O¥naral MKKUTA KoopauHaTa YkiapH, spin OX
pa OY VYkiap yrkasuaand. HyKraHuIr sasvsiTd MKKHUTa KOOp-
AHHAaTa OpKaTK aHuK;laHami (1.2-pacm).

XKucm xapaxatu asora 1ucbaraH aIL
aHMIadaétran 6Viica, caHok OGonura al ""‘“"“TA(X"\/)
HucharTan (CapoK, KHCM OPKAIU) V3apo L
LICPTICHAMKYSIP OYraH yuTa KoopamHa-
Ta 0X, 0V, 0Z yrxkasumany (1.3-pacm)
BA KMCMHUHT HATOKATH BA3UNATH YUTa KO-
opannara X,Y,Z Ounati aHWKIAHWMA. v

KucMm xapakatuny Vparauuiuga ca- 1 2 3 4 5 X
HOK, XKUCMUTA GOFNaliral KoopAMHaTaaap 1.2-pacy.
cucreMacH GuaaH OUp KATOpAaa BaKTHU Yi1uaul YUyH cOaT XaM
3apyp Oysany.

CaHok, xucM Oui1aH GOFNAHraH KOOp/IMHATIAap cHcTeMacu
Ba coaTiati uGopar 6ViraH TVILIAM Callok,
cucTeMacy el aranaan. Callox CHCUTEe~ z
macH: 1) caHOK XuvcM; 2) KOOpAMHATa-
Aap cucureMacH; 3) MoB Macuitadbu; 4)
KoopauHaTajiap 6oiun (xyucod onuiu
vuyH); 5) BakTHU ¥iuani yeyau (coar),
6) BakTHU YauoB OOIIM Kabu DieMCHT-
fap TYIUlaMWiIaH uoopat 6ysaau.

w N

{
!
]
|
1
1
i

<Q

e AN Y)

3-§. ®A30 BA BAKT

Mexaluk xapkatHy ypraput jlasomMuysla kinuuua «dasor
B4 «BaKD» TYiuyHuacuiad dofiaatadamMus. AMMO Oy KKK My-
XUM TYUIyHUa hbrsuka haHnig ypravuuary YpHutiv oOiaMaii-
mu3. Uly cababnu Oy ryLryiuaiap MoxusTHHY AHHKJIALIA FBTH-
COpPHHIHU3liY TOPTAMHU3.

10
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Tabuataa maBxy:1 6¥arany Hapcaap — 2
yii, napaxr, kMT10G, onam, cyB, japé, ma-
nma Ba 601Ka xuceMaap Hasoia Manxyit.
(azo Tawkapucuaa Garall BHUPOpTa XaM
MaBXyoT 6ViiMaian, GYIUIIM XaM MYMKIH!H
amac. Mazo Marepus dHAaH Y3IVKeH3 BoF- [ . Po)
JalraH, ¥ YeKCH3 Ba Herapacusiaup. Maca- A ~O 3
AaH, 0CcMoN KHEMIIapuaaH Keaaérrad ¢pyr- L. 4_13“:“_
JIMK TEKUIMPIIT Ba XucoOnapra acocan Ep-
raua 103 Huaaaprad cyar cTnd Kkeauum MawnayM, jiemak, Oy
AKHOMNAP OPKACH;IA SHATR VIOKPOK T HONKA KHCMIap MOBKY;-
JIMCHHH HeBoTsiaimm.

dazoHuir acocuii xoccanap: oOLCKTHB MaXY/LIHIH, Ma-
TEPHIARH aKPAIMACHHIH, YCKCHBINrH, K¥TamMu Ba Ynuami.

Kresm xapapxar KiHiIH fasomuaa Gakar ¥3 pasHITHHAI
dazona Prapupnd vonmait, vart G¥ivua xam Yaraprupaau.
KyHauiik xaérnmnsiia sakr OHp texscita ¥rrann kadn aftian
OMp xua U3k Xoaucanap XaMm alinan Jima niapoyria A0HMo
Oup xn3 Bakria Vramd. Macanan, XxouanHyr HiHra ocHaATan
mapua Ba uiaH wbopat cHETCMAa XoHatHiT 11apoMTH ¥3rap-
saca, A pasnaTaan B pasuaTra XyHIy3WMH EKH KCUACHMH,
Haxopnann SKH Ky3naant, 0api- G1p OHP XHA BAKT JLIBOMNAA
vram. Bakr Y3ura xoc xoccara ora 6§10, o6LeKTHE MaBAKYIL.
Yanykeus, Gup Tekuc yrami, Oup $rrasilie sa $arar oMiira
xapakaT Kuwiesii. Bakr ¢aso, Xapakar pa sMartepusi Oiian yi-
JVKCH3 Oornavral. TaGHaTna Xapakaraanyrai MarepsisiiaH Golu-
KA Xeu Hapea HYK Ba Gyaunii MyMxiH amac. Marepust thakar
MakoH (dhaso) Ba 3amoHaa (BakLia) Xapakar kiai. Baxr
Maxeye achofiiap — coaT EpiaMILia Viuanain,

4-§. XUCMIHNHT WITAPUIAHMA XAPAKATH
KYYHiinu

KHCMHUHT XapakaTHHi! aHIKAaNT VaYI OHT aBBAIO, KHCM-
HHEHT <hasojlary BA3HLTH Y3rapyuHg alinam sapyp. Mab-
JYMKH, Xap 6Hp KHCMHMHT ¥3 miaknd sa Vavamnapy Ginu6,
YHH TAIIKHI 3rad Xap X2 HyKTaaap pasoHuir Typin Xoita-
puaa 6§aaam. Jdemak, KICMHKMHE XAMMa HYKTAdapH BAausiTHHH
AHHKIANT 0coH 3Mac. By Macasatu Xail ITHIN yuyH KIECMHHHT
NXAMMA HYKTQTAPH GUp Xu XapakaT KUAHIIHIIN KY3 OJAHMH3-

11
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ra KeTrupcax erapnunyp. Macaman, 9enaknart CyBHI 61p XoinaH
HMKKHHYH Xolira oud xiuiranga €kl yaparanakHuar aiiaHMa
XApaKaThAA VHIAM YelaKdanapHisT Xapakatiggs, MaprinoH Liax-
punad PapFoRa HIaxpyra KeTaéTraH apToBYC XapaKkaTHIA XapaKaT- -
JATY KHCMAApHMHT §apya HyKTanapi OUp Xt macodara CHIDKHM-

raH 6¥nagy. SeHU KUCMHRH WXTHEPHH HKKK HYKTACHHH TyTall~ - :

TUPYBUM TYFPU UMUK, ¥3-¥31ra napaesiiriya Konaigu. )
KHCcMHUHT XaMMa HyKTaaapH CHp XWI XapaKar Kﬁnaﬂmaﬂ'_-
XOJIAATH XapaKaTH HATAPHJIANMA XApakaT a0 aTaganu.
KucMHMHT ¥nyaMiaapy y xaicM Bocnb Yragurad Macoda-
ra HUCHATAH Kyla KHYKHK DYAraM xonmnapaa sKMCMHKHE Xap 6Mp
HYKTACHHMHI XapakaTUHH TaBcHdHOMAcH XaM 6¥naam.
Macanan, dyrbon Mmalgoumparn dbyrbos KOMTOTMHUHT
XapakaTHHM Ky3aTcak, Mafifioq ¥n1yaMmura KaparaHoa KONTOK-
HHHT ¥14aMM XKyIa KHYHK, WIYHAHT YUyH KONTOKHU HYKTa A¢0
X{cobrnart MyYMKHH. .
" KrcMHMHT (MOAIWIT HYKTRHIHI) Ba3uATH OHPOp SXucMra

HucbaTat auMKIaHaznM (OZATAZ CaHOK, XUCMura HucGaraH). ..

zy |
R A .
: . . o
S ™. o
: N,
{5 Mo
0 q a4
o N X
. '\\ :
B8/ X ~ b
£ |
1.5-pacm. .

~ CaHox xucM cudatiaa Ep cuprunarn GuHo, AapaxT, Moesa
. BAaMOHHHMHC YPUAANKIAPH €xu JeBopnapy Ba Golllkanap osk-
“wain. By xemnapaa Taunadray uxtuépnit O HyKTagad Koop-

~_ muHaranap Gowu cudatia Golnanannd, ¥3apo nepreHankysp
- 20X, 0V, 0Z xoopavHara ¥K/apu yTRazwnamm (\ S-pacm), apHA

HexapT KOOPAHHATANAD CHUCTEMACH.

n
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Uixtuépuit M HykTa alfiHM BaxTAard pasvgTHMHU aHMKIIAI
YMVH VHMHT KOODIHHATANADHHM aHHKIAM Kepak. Mucon yuyH,
X=0A, Y=0B, Z=0C. :

Mogauit Hykra XapaKamaHud A xonataan B xomarra yrcuH.
Moaau#i HyKTAHHHT CaHOK, CHCTEMACHIETH XapakaTHHY aqu- L

Aafnnk,

Monomuit Hykra AKB arpH unasug, 6¥itnad xapaKaT KHJ]CHH :
By 30Ul 4%3UK, MOLIMH HYKTaHHHT TpackTopusgcr O¥am. Jrpu
YM3HKHWHE Y3YHJIMIH 3C4 MOLAMHK HYKTaHuHr Gocub jrraH -
Wyamaup. :

X apaxkaTnaHaéTraH XucM
(Mopaui HYKTa) XapakaT Tpa- - -
exTapuscy 6yinab Gocub yrag .
Macodara iyn neitunanm (1.6- .
pacm). -
Monopet HyranuHr Souma- -
HFUY BA3MATA A BUJTaH OXVPTH
BazuaATH B HH TYTAaWITHPYBYH
AYHaTUIUIA TYFPH YM3HK Kec-
- macd AB Mommiii HykTaHWHT
Kyuuwm ne6 atanagy. Kyuum
BEKTOP KATTaNHK, YYHKH YHHHT

4

. BVHamLIHM 1onuMo Gepusiany Ba L.6-pacw.
HYHanuIL TYFPH Y43HK YIRTa CTPENTKa KYINO kypeatiiam. Crpen- -
KaHMHT KYPCaTHLIH MOARMY HYKTAHWHF AHTM BasUATHHK Oelt- -

- rnad Gepamu (1.6-pacria B Hykra). =
Hyn Ba x¥ami TyuryHuanapy GUp-GUpMIaH tbapk‘ KWIagu.

) FI?J] — CKaJAP KaTTalHK, KYYMlI 3Ca BEKTOP KaTTAIMK.

ﬁs‘m KYYHII MONYAHTa 3rpy YN3HKAW XapaxaTaa TEeHT -
O¥nmMaitay, dakaT TYFpH YM3NKIN XAPAKATAA KY9HIL MOAYIura

‘TeHr Oynanu. MacanaH, Mapranox miaxpugaH PaproHa
maxpura: 1. Maprunou-aproda iyHamumu O¥iinva; 2. . -

. Maprunon-Slkra Maprunon-DaproHa iiyHannmy 6yitnda; 3.
Maprunon- KMprysu-®aprona itynanym 6yidnva; 4. MapruiioH
Temup iyn Gexarn-Kuprynmn-Paprona WyHamIIKM Gyiinya
Gopuw MyMkud, By iVanapna 6ocub Yrunran Macoda Typimiya
Oyicama, KYUMIL KMAMATH Gup XU C¥nami.

"W Ziyouz.




5-§. BEKTOPJIAP. BEKTOPJIAP YCTHIA
AMAJLIAP

CoH kuiiMaTy Ba HVHaIMINY OMAaH Xapakatiatinb, napai-
JieorpaMyM Kouaack O¥nua Kiiaauran KaTraiadkiapra BeK-
Topaap ic6 arananu. Bexropaap yerura crpenka Kyitiiran xapd-
Jap éxu Kopa xapduiap Gustan Geanrmsaniangy. Macanair: A (A)
Ba B (B).

BexTopHMHr ol KHEMaTh YHHHT MO;(¥AH 610, MKKHTA
napa;iies BepTHKai 1isuk Gyarail ekrop oearvim ¢ku 6e-
THen3 Xapd Sunan Genrnaanaan Ba C =] C ] XaMMa Bakr Mve-
Bar ckasp karranyik 6¥aaan. BexTopriap uisMaza yuuiaa kypear-
K4 (cTpeaka) ocarncn 6¥iral TYrpH uM3HK KecMacH opKani
TacBHpsIanail. K¥pcaTket BCKTOPHHHE HVHAAKIIIMHM KVpcaTa-
MM, KECMa Y3VHGHTY COH KHIMATH XUXaTUjlall BEKTOPHMHI MO-
ayamra teur Ofnani. BekropaapHu XapakTepaonuu Kyidujiaru
KOW/IQapii 2CIa Carialil KCPAK: 4) MOYIH HOATa TeHI OsIrarn
BEKTOPIA HOb BeKTOP Aciiniaaail. Hoar sekropHuHr 6otn oxu-
pH OwiaH ycTMA-YCT Tyutaan Ba Y3u nykrara altnauaau; 6)
arap MKKH BeKTOp iapasici Ba OMp TOMOMIa Hyuairar, Mo-
Avanapu tenr 6ica. Oy-BeKTOpRap FCOMETPUK XUXaTHall TeHT
Gynann; B) BCKTOpJapHH V3- ’

Vaura napajsiesl papuia Mc-

Tarad Hykrara Ky4upuii Mym- WA
KHUI (111y BeKTOP/IaH TalllKapi). (/,
Yaapo napasuich T¥epys um- N

3uKiap ¢Ku Oup Oypuak 1¥rpu
YH3uK 6yiaad Oup xun éxu /A
KapaMa-Kapuy iyHasiray Bex- 9"
TopJap KOJMIHACAP BCKTOPAAD
Ach arananu (1.7-pacm).

Vaapo napanaen Tekmc-

anKsiapna 6k GUp TCKHCAUK-

Aa €TTaH BEKTOpra KOMMianap L7-pacu.
BeKTOpPAAD neltuaajin. A Bek-

TOPHRIT KOOPAWHATA YKHIAArH NPOCKIMICH ACI'aHAS MOC KO-
opimHara ¥yapuaary (X sa Y) smychar ga Mandmii muopa
Gusiall oaMHran A BEKTOPHUHE GONIM Ba OXHPH GWIaH Yera-
paiatirain A_sa A) Kecma y3ylidru tymyHwiaad (1.8-1.9-pacu-
jap). Bexrop HpOeKIHacH CKaasp KaTTaHKIHp.

14
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Ay Ay \
__L_._=
' [
I Ax<0 | N
X X
1.8-pacm. 1.9-pacm.
(A sexmop Gynaauw X yxu (A eexmop liyrarum X yxu
Oytivaa apraszan xoada OYiiuua Kapama-Kapui Gyuai-
npoexyus smycban) 2ah X040a npoeKuua Manduii)

Cusra MaTeMaTHKajdaH MawiyMKH, BEKTOP KATTANHKIIAP
TCOMETPHK paBullfa KYwuiaam. Ikkuta A Ba B BekTopnap-
HH K¥uuw yuyit B BekTop y3-¥3ura napasuies xonsa KYuupH-
a6, B BeKTOpHUHT 60LIM A BCKTOPHUHT yuM Dwial ycrMa-
yer kyivnaaum (1.10-pacm).

:“ Er

-

i

1.10-pacm. I.11-pacm.

Murunm sexrop C = A+ B rarenr 6yaam (1.11-pacm). Bup
HEY4 BEKTOPJIADHUA KYUIMIILIA Xap Oup HapbaTaarv BEKTOPHWHT
GoLUH Y3u3al1 ABBUITH BEKTOPHUMIT Yuu OUnaH yeTMa-yeT Kiinna-
M. BUpHHUKM BEKTOPHMHT OOWWASH OXMPIU BEKTOD Y4HTa YTKa-
3UIrall KecMa HaTHXABWIA HHrdiyid BekTop 6¥aaau (1.11-pacm).

Hamxasuii iinrnan ekrop B=A+ B+ C+ K (1-13-pacs)
o6am. Ukxkuta M Ba N BextopaapHuHr alupMacy miytjai

I
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K BekTopra TeHrk1, YHHHT N BEKTOP BujiaH fnFuHancy M
ekTopra TeHr 6ymany (1.12-pacm). ByHaa M Bextopra N Bek-

Toph xyuunagn, K =M - N .

K=fi-N

=4
=1

1.13~
1 12-pacht. 13-pacm

Bupop fl BEKTOPHH y CKangpra KynairupHo, f[ BEKTOPHUHT
MORYAR DUNaH y CKANAPHWHT MOEYIATA KiTladTMacura Texr 6¥nran
AHru. K BeKTOD XOCHJT IGMAMHARM, T(— =y ﬁ (1.13-pacm).

- Wynnaii Kunnb, BekTop Karranik ie6, COH KUHMATH, HyHa-
AWMLY BA TEOMETPHE «FUUIMIUK QUIAK XapakTeplanaaural G-
3MK KATTANMKKA aifTHIA0N.

CABOJIIAP
1. Bextop katranvk A¢0 KaHngl KarTanuk TYLLYHITaau?

2. Bexropnap Kanfait KymnHann?
3. BEKTOPHHHI npoeKUMACH HAMa?

%
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' 6-§. TYFPH YH3MKJIM TEKHC XAPAKATIIA

MexaHHK XapakaTHUHT 3HF CONEA KYPHHHIUH TYFPH YH3HK
6Yitnad coarp O¥naguray xapakaridp, TYFPY YM3IMKRM Xapakar
TekKHC éKK HoreKue G¥many. Tekne xapaxaTaa XucMm (Momguit
HYKTA) TeHr BakTiap OpaauFuia TeHr sacodanapHu Bocub
Vramu. TYrpW YH3HKIM TEKHC XapaKaTiaa 3¢a XUCM TEHD BaKTaap
OpankFrAa TeHr Macodalapra Kyiuiy 6uiaaH TpaeKTOPUICH
THepU YUK vhopat GYIULY Kepak, ZKHCM XApakaTuHu Ypra-
HUAA Ky taliavK y9yH KoopauHaTa Ynapusas Supn X éku Y
HH Kalbyn KuIHH MyMKuH. By
xonga X €k Y KoopauHarta ' y
XapakaT JaBOMHAA Yarapaiu- i z
ray aroda xooparyarta O¥na- e Sl
0. DyHna KU BEKTOpH KO- — T
OpMHara Yki 6¥inad éxu Ko-
OpAWHAaTa ¥KWUra Teckapi -
Hydanran 6¥nanyv (2.1-pacM). - Sz

KycMHIHE SMpoOp t BaKT I %
Hupfary KYSHILHAN aduksaw —
YUYH, LY KHCM t BAKT MYMAA
S MUKAOPra KyQULIMHA BU- 2.1-pacM.

- PENERCINS- 3

Ry
ayw OunaH ? HHcOATHHH

—

hY
XaM SHUKJIAW Kepak OYnaau. 7 HHCGAT KUCMHRHT BakT BUpauri

HUMIA KaH4Ya Macogara KYdranauruHd OUnaupaM, SThHH KHCM

XAPAKATHHIHT Y3TapHil XafaIMrHHA GUARMPHG, KUCM XapaKa- .

THHWHE Te3AWTH Aeb atanagy Ba V xapdu OunaH Geiriiatain:

po .
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V=

""I"JJI

.“_’

S — KY4uIll BEKTOp KaTTamyK, t — BAKT OPANUFM CKanap
KATTANMK, XapaKaT Xafnaiiury, J/ — Te3NHK 3Ca BEKTOp KaTt-
Tanuk G¥1any, SYHKH BEKTOp KaTTAIHKHHHT CKaJSIP KaTTANHKKA
HHcBaTH BexTop OVnany. JKHCM XapakaT TeandrMHH GunraH Xonaa
MXTHEPHI t BAKT MUMIAry KYMHIIHE TOITaMK3:

8=Vt (2)

By dopmyna xiaum dopmynacy: 6¥n1ub, -ryrpn YH3IHKH Te-
KHC XapaxKar TeHTIaMacH neb aranamd.

Kyuuir Gupnura cudatnaa Metp Kabyn KWIMHAIH. . 5

_ Temnux BEKTOPHHWHIT HYHANMLIM XHCM X3PAKATH H?HaJIH—
WHHH 6unauprasanry cababnu Te3aTMK BEKTOPH KyuWHI BEK-.
TopH Buian 6Up xun ynanran G¥nanu.

FKUCMHMHT KYIWIIM BA TSATAIHHM XUcoGnalng BEKTOp KaTTa- |
JMKRAap aMac, Gaaky yrnap-

HHUHI KOOpIIHAaTa ViJIapuia- y

TH TIpOeKLMATapH KaTHania- i mmi‘;
JAraH MartematvK Hgoxana- ' _ ' m RUETS
przaH (o nanatHIa. MY o

BexTopnapHuHT Koop- i e
AWHATA VK1apMAaT fipoek- | ») o )
UKANAPH CKAAAP KATTATMK ® TR
HU Gaxapuul MMXCOHUHU o Yo 42,5 LT
Gepamt. = LS

S=Vt o6yaranauru & 2 S
caBabau, Oy KaTTamuKnap- .4 - e
HH X ¥K@Maarv npoekuns- 2.2-pach. S iell
napy XaM TeHr 6¥nazu: .

-8 "V t. :
Cuara Mawwm S pexropHuHr X gay KOOp]]\HHaTa Yxna-
pUAAry MpoeeKHANApH XHCMHUHT X Ba ¥V KOOPIMHATATAPMHAHT
YarapunHra Tedr 3a1 (2.2- pacm), ABHH

X=X-XD,
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S =YY, : ' ' (2a}
I{?‘{Hlﬂ BEKTOPHHHHT X Ba ¥ KOOPAHHATANAPH:
X=X,*+8,, _
V=Y, 1S, : (3)

(3) opmynara (2a) topmynanu TatbHK yrcak, X Ba ¥
KOOPAHHATATIAPH KyiHIariua aHuKaHaIu:

X=X, V.1,
Y=Y,V t. (32)

AKueM TeafIMIH TpOSKLHAMAPHHR aHKKAAMW YIyH KYuMil
nposKUUscH MatayMm OVIVIGK Kepak, ¥ XoAla Te3nuK npoex-
upsacHHu (4) niboaa opKanM TOMUIN MyMKHH G¥namau;

X-X
Ve @

Teanuk Gupnuru IM/c 6¥mus,
y | cexyHz BakT OUPJAMTHAA XHC~
" MHHUHF | MeTp Macogara Kyuui
KaJATHIMHEE MOIATOBYH KaTTa-
JURAup. TexHUKaga TeTHKHHHD
BUPAMTH Km/coar O¥nub, yHH 4
Ymualaurad acBo® coar crinzoMer- /."
pH neAHMamA. /]

(4) udbonara acocad Te3nuk &:"
MabHOCHHM aHUKIainuK. Cop- |
MWIROAH TE3NMKHUHT KOOPAHHATA a)
YKyJarv [IpoeKIHACH KOop-
JAWHATAHWHI BAKT CHPIHIHU Z
MYHJATH ¥3rapALLIHHE OUIIR- |
pap >KaH. ' 2, 84,2
- JKMCMHWHI MCTaJraH Bak-
THAMA Ba3HATHHH CaHOK CHC- :
TeMacHIa acocaHus, yu yeynaa sy
AHATANE MYMKWE® y o ya rs

1. TaGuuii (TpaekTopusnm} -
yoyil. by veynaa TpaekTopHana . g
XApaKATIAHASTTaH KMCMHUME 7Y 6) .
{(MOZANIA NyKTa) DCPNATAN . Jhjikru righy rismrissifs o Wil

\;m,
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BaKTaarv Ypru GollIaHFMy caHoK cucTeMacu/ia osimHaam. 2Knem
BoruaaFuy Ba3uaT A HykTaga, At BakTjaH cYHT Basusith B
HYKTara yrca, KUCM BasUSITH TPACKTOPHS GYiHUa aHUKIaHA 1
(2.3-pacm, a). PacMaan S EitHunir ysynaurn S=AB 6¥aaiu.
2. KoopiuHara ycynu. by
yCyJLia xapakatiaHaérrall Xuc- 7
MHMHI TAHJIaHTal CaHOK, CUCTC-
Macura HUcbaraH BasvsSITHHUHI
yuta X, Y Ba Z KoopauHaTana- >
pu Tonusiany (2.3-pacu, 6), srehu
X=X0+th’ ;Z
Y=YO+Vyt, (5)
Z=Z,+V}
dopmynana V,, V, sa V, mocY
YKNap/Iark XapaKar TeanHKIapy- B)
HUHT 11poekuusiiapu X, ¥, Ba
Z, XUCMHWHT 6OLLIaHFAY TTaki- 2.3-pac.
TAarH KOOPAWHATANAPH.

e

I

3. BekTop ycynu. By ycyiia XucM (MOIIMHE HYKTa)HUHT UC-
Tanrad ladtiark dasonaru ypHU KooparHata OOLInaH AMCM

Typras HyKraraua YTKaswiraH r Danmyc-BeKTop EpilaMuia aHUK-
JiaHaim (2.3-pacMm, B). M HyKTaHHIIT GOUWIAHFHY TIaHTAarH BasH-
STH Ty pajiMyc-BeKTop GuiIall aHMICIAHCA, At BaKT OpaIHFUia
HyKTa M, BasusitaaH M BasusTra Kyuyca, HyKTaHHHT siry M

Ba3UATH ¥ Painyc-BeKTop OpKai aHuknanaay. HykraHusr Gon-
JIAHFKY BaSUSTUAAH OXMPIA Ba3UATHIA YTKAa3SWIraH HyHaiMMLBIMK
S KecMa Y3YHAUTUTA HYKTAHUHE KY4uind neG avanaiu.

7-§. XAPAKATHUHT HI’ICBI/IIZVJ]I/II'I/I.
KYYHII BA TE3JIMKITAPHHY KYIIHII

TaGuaTna coaup Gy1aérran 6apua XooucajiapHi aHUKIaua
XO/IMCAHUHI KaHIiai coivp 6Ynranianry, Kaepaa coaup 6ynram-
JIUTH B2 YpraHuul yuyH comp O¥iraH xo# arpohuna HUMaTap

www.ziyouz.com kutubxonasi



Gop;Iury, BaKTH HucbaTaH arUKIaHadu. Hemak, xoaucaiu Tas-
cudian yuyH OMpUHYYM HapOATAa XOAUCAHMHT l03ara KCJIHLIIa
KIITHPOK DTTaH KUCM (MOAIMI HYKTA)HUHT BA3UATHUHK XOAuca
coup 6Yaral Xoiaa THHY TYPraH XucM (CaHOK XUCMH)Ta HUC-
HaTaH aHUKIALI Ba KOOPAMHATA1ap cUcTeMack opkanu udona-

A 8
4 | 4.5 4.

2.4-pacM.

'S

sam xepak 6naan. KoopjuHartaaap cAcTeMacH, CAHOK XKHCMIU
Kaal TaHnab oaraHuMusra Kapad XucM BasHSTHHU Typiuya
TYIUYHTUPHIL MYMKHH. MucOJ yuyH axoiu situaijiuras A wa-
Xapra HUCOaTaH ACXKOH 6030pH BasuATH rapb-Aad || Macobaaa
Komalran Aecak, 1apKaa MKKUHYM axonu siairad B wa-
xapra HucOaraH 1, macodaza XoialraHiuruiy Kypamus (2.4-
pacm). V3-y3unan kKYypuHUG TypUOAMKH, XUCMHUHI BA3USITA Kaii-
Al KMeMra HACOaTaH aHUKSIAHHLUUTA BOFIMK 9KaH, SbHU TYp-
JIA KOOPAMHAaTa/1ap CUCTCMACHra HUCOATaH Typilnua 3KaH.

KucMuuHr pasusitu Hucbwit 6ynanm. Macasnat, HHCOH silia-
MaBanral caxpojlard MKKM teMup Ayipia 6UTTa 110e3] BaroHu Ba
YHUHI HUHAAra RYJ0BUMIIap XapakaT KyaMal THHY TypraH 6yiica,
WKKHHYM M¥A0ary noesl BaroHy Ba YHUHI HMWAAru iMynopuu-
Jap XapakaT Xunau6, OupuHud noezatad yrub keraérmb, yHu
THHY TYPraHJWruHM TabKuyiacaiap, Ny naiTHyHr ysuna ou-
PUHYM NIOC3I BATOHM/1AIM HynoBumiap 013 XapakaTt KWIasiIMH3,
HKKWHYM [10€31 Baro11apy THHY TypHOAU, A ULIAPE MYMKHII.
by xos11a nkKasia 1oe3s, Baronuaaru uinsiosuusiap Xax, Gynaminap,
YYHKH XapaxaT Ba THH'DIMK HUCOMMUP.

OHIY XUCM XapakaTy dup-oupura 1HucdataH TVFpU YUBUKIN
TCKUC XapakaT KUiIaérraH caioK cucreMasiapuia Kariau 6ynu-~
WHHA K¥pud yukamuni. Mucos yuyu, SUpUITMU Xonatiia ouaM
napé okuMu G¥iinua cysu6 keraérran 6¥acurt (2.5-pacum). Cysyg-
YrHKHE xapakard XQY KoopiiaTa cucreMacura acocnanra ga
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KHPFOKAA THHY TYpraH Ky3aTyBuu TeKiuupaérran Gyica,
X'O'Y' xapakataaru Ko- yi
ODAMHAaTAnap CHCTeMacHra
acocnamraH Kaiuxaaru Ky-
3aTYBYM TEKIMUpadTrraH
B¥cHH. Kaltnk jape okuMu
G¥iinya JLlKaKcHU3 XapaKar e T
Kunaau aeb onmdcun. Japé B Y o
okxumu 6¥inua xapaxat ‘

i

XI

KunaértraH Cy3yBUMHWHI X
XOY Ba YOV’ koopan- . :
HaTanap CMCTEMACKHTA HIC- o o

SaTaH KYUMIIHHU TOal- -
Ik, KaiuKaaru Ky3atys- 2.5-pacm.
YK Xapakat Oolinamran

BAKTIAH t BaKT ¥TTaHAa CYIYBUMHMHT ¥3ura HucOataH § Ma-

cotbara K¥MuO ¥rraH geh, Cy3yBUH Te3RUTH f", HH aHHK/IaH I

h=—t M

Gy epaia cyayBuuHMHT V| Teanury KalinkKa HUchaTaH onuHraH,’
ABHUM XapakaTgark (CyBHUHr okpMHra BoFnuk) X' O’V Koop-
OWHATANATH TeAMUTH. Kyprokaary Ky3aTyBuu t BakTaaH cfHr XOV

KOOpAKHATANAP CUCTEMACHTa HHCOaTaH (KY3FanMac KoOpIHHAaTa~
. |

nap cucreMacy) Kaiiuk Japé okuMH G¥itnta E; Macodara, cy—'
ayBuM 3ca S macodara kyuran 1e6, YMyMHI KY9HIITHA
: S=8+8, @)

xonyaa xucobnad Tonany Ba Cy3yBUMHUHT YMyYMUNA Kyunim §
HH t BaKira 6§1H0, CY3yBYMHHHT KHPFOKKA HMUCOaTaH Te3NHUIy

V HH aHuKaiign:

Ca] -

V= =14

S, +5,
| . 2 (3)

S,
2.

~ | Lal
~|
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Thrptes b 2 ok R AR IR b S i, w28, s TN, § 4. M st.u-n__m--ﬁ&g_ ey CE . 'd:. s

S
(3) udozana T‘ — CyayBMMHMHI XapakaTiarn X'0'V'

KOOpPAUMHATARAP CHCTEMACKTA HUcbaraH |/ Teanum;

—

-—t—- — kafnKuuHr XOV KysranMac KoopdnHATanap cucTe-
MacHra HucbataH V; TEINMIM, ¥ XON3 YMYMUNH TEUTUK KYiiU-
Barvya TOnHIaaM: . _

V=V+V,. ' 4

(2) ndoma kyunwRapHUHr Kywnr uonacu 6yamud, xapa-
KATHMHT MYCTAKMANMK KOHYHE Ned xam ailTHnanm. :

(4) oz >ca TEINMHKNAPHUHT KYLIU hopMytacuanp. .

JKMCMHHHD K3E3FaIMac KOOPAMHATA CUCTEMAcHra HucBaraH .
TEWUTH KUCMHKHAT KY3ranyBuul KoOpAHHATA CHCTeMacHra HUC-
GataH Tewyrd OHJlaH KY3FAJyBYH CHCTEMAHMHI KY3FAIMac CHC-
TeMara HUCGaTaH TeXMMIMMHHHI NeOMETPHK HHFMEIUCHTA TeHE DKaH.

bH3 KenTHpratd MUCORIA CYy3YBUH, Kaluk Ba Bapé OKUMU
HyHannu X YKu 6¥ituga Gy¥nraryrd cababam (cy3yByud Xapa-
KaT HyHanHiuH Japé OKMMH HYHATHINra Kaplid SYraHia xam)
(4) ndoganH BexTopP KYPHHMUIAR 2MAac, l'[pDeKl.lHH K?pmm-
LiHAa €31 MYMKHH:

V=V +V,, o (5)

(5} ndomanarn V, V,, V, teumknap X ¥Kura HucOartan
HyHanuwm oVitnga MycBar €xu MaHpHH O MyMKHH.

HOKOPHNA KeTTHPHATAH MHUCOIAA CY3YBYH XAPAKaTH AapE OKHMK
Hyranuimmaa {8k yHra Kapu) 6maH Xou ydvH KVpu0 uuxmn-
AW, OJIMHraH HaTiXa dbakar 111y Xonar YIYHrHHAa YpruHaK Oynmal,
Gank cy3yBYd Japé OKMMK iyHanuiuura HucGaTaH THx (epne-
MHKYAAP) AYHATHIIAA XAPAKAT KNNTAHIA XaM YPHHIIH GYIAIM. 5

: CABOJLIAP
=1, Huebuit xapakar kaHaal aHuknaHaan?
2. llIamon 6¥naérrad AVHANKIIAE XapakaT KHAaEITaH Beao-
CUITGAYM TEJTUIH KaHAaii 6ynanu?
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3. XapakaTaarv KOop/iMHaTa1ap CUCTeMacH Karijlall Taruiab
OJMHATH? :
4. AGCOAIOT XapaKarcu3 (TUHY TypraH) Kvcm Gynagumu?

8-§. XAPAKATHHU I'PAOUK HIAKTIA
TACBUPJIAIN

KuieM (Mo HYKTa) TYFPH UH3UK M TEKUC XAPAKAT Kyis-
rama, Oy xapakar KoopauatanapuHunr ysrapuiimn X=X +V,t
vdona opkanu anuxaariap anu. XKucm Gocud yrrann W¥aHUHT
uty iy 6ocub yruw yuyH capdnanraH BaKIra GO MICTUTH
Xapakar KOlyHuHU aHanuTuk (dhopMyna) ycynia tascuduam
6uaair Gup Kartopaa rpaduk ycymia Tascudnanr Kyprasmanu-
poK Gynaan. Kucv TYFpU UMBHKIW TEKMC Xapakar KMJIraHia
XUCMHHUHT ©0cKb Yrrad UyiuHu S Ba wy Mynnu 6ocub yTull
Y4yH KeTraH BakTHH t 6unan 6enrunab, KoopiuHaTa;1ap CUCTe-
MacuHMKI abcuncea Yyrura t BakT (ropuzonTan X YKu) Ba opiu-
Hatanap yKura 6ocud ¥runran S fiyn (Beprikan Y yxu) rarwiab
ofIMHran Macirradia Kyiunaau. Macanay, Kesrrupynran 1-xaj-
Ba/ia BaKT Ba 60ocub ¥rviraH Macodanap ypracuaary 6oraalmil
Gepwaran 6¥a116, xaiaBai acocuia 2.6-pacMia K¥pcaTuaralimiex
rpacuK YA3KHITaH.

I-oadsaa
-l, CCKYIL 1o . 1 - IT j:{ ) T4 |5 “i
'S, meip [ 0 ‘2 g 6 8 0

I'paduk xucM (Moaanii
HyKTa) 60cub YTrani Wyn sa
#intm goent Yrui yuyi
KETTaH BaKT COIAHMLIM [Iep-
HEHAMKYAAP YH3NKJIAD Ke-
CHLLITAH HYKTalapaaH Boopar-
jup. JemMak, TYFpU UM3HKIH
TCKUC XapaKaTaa iy rpacdm-
M Koopaunata OGolupaali
VTYBUM TVFPH YU3MK, DKAH.

Macasau, TYFpH UM3HK-
SIA TEKHC XAPAKATIIA TEXIHK
rparuruiy YM3uIL Kepak
Oviica, 1¥rpy OYpUaKiIM KO-

S )
0

2.6-pacum.
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OpJMHATANAD CHCTCMACH ONHIUO, ropusoHTan YK MYHATUIIN
6Yitnua MabiyM MacluTabaa BakT U, BepTUKal YK 6¥iinad Teamk
V Moy Kyiinnagu.

TexHe xapakar;jia Te3AUK y3rapMac Karrajauk 6y:raliy yyyH
TE3NUK rpadurn uu3uK1ad ubopat OYAu0, BakT YKura 1apai-
jca 6Yaagn. 2-xauBaiga 3 Ta XapakatHUHT Te3nurk OunaH
BaKTH opacuaary 6ornaivil KeATHPWITaH Ba 2.7-pacM-j1a rpa-
¢ury KVpcaTwiraH.

2-acadear
t, CeKyHL 0 i 2 3 4
Ve 2 2 2 12 12 ]
Vo e 5 S 15 s s ]
V3, M/c -2 -2 - -2 -2
U, Tesituk Guaad yyr M/:
XapakaT KujJgaérrai 7
JKMCM XapaKaTy KoopiTi-
HaTa YKMHUHT HYHUT - g. - Viz 5 M/
IMra Kapama-Kaput
TOMOHTa UYHAIraHIUTH
caGabnu Texuk rpadu- 2 Vi 2 M/
I'M BaKkT YKuaaH facrra 1
>Kotallaam. 0 .
Teanuk rpadurn | { 23 4 52 mp 42
acocHila XucMm 6ocub Vp= - 3 - :
V¥TraH fyaHu anuksaw 2.7-paem,

mymxHH. Texuc xapakar-
J1a 60cub YTUATAH WV TE3IMKHMIIT BaKITa Kynaitmacura TeHI:
S=W. By k¥naitmMaHuir MUKIOPU 2.8-pacMia Kypecatunral TYFpy
TYPTOYpYAKHAHT IUTPUXIAHTaH I03UI'a Telil, yHUHT TOMOHJIapH
KOOpIUWHaTa VKM, XAPaKATIaHUIITA BaKTUra TYFpH KeJlyBYM Te3-
JIMK Ba KOOp;iMHaTa rpadmryaad nbopar.

9-§. BUPJIUKIIAP CUCTEMACH

Dusrka gatuig Ypraumuria Xyia Xyn GuUsuk Karrakiap
Ounan Wl kypuaamv. By karranukaap aca ¥3 Gupaurura ara
6YAUIIM Kepak, sibHY OUPNUKIIADHH M(DOjA5I0BUM CUCTCMA 3a-
pyp. PU3HK KaTTaIMKIap OHpAUKAApH TYILIAMU CHPITAKAAP CUC-
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TeMacHy aed ara-
nand. PU3HK ‘
KaTTaINK GUp- 2 ]f, f,

cuperss o ////////

AN

Kalyn KWIUH- S‘ 3= 'U,-; fg
raH pa y Ouian
6UD XHMHCIAH 2.8-pacwm.

6ynraH karra-

JIMKKa GHPOP YCY/T OPKATH TAKKOCIAI TYIIYHWIAAH. «MexaHuka»
6¥numMIIa acocaH yuTa KaTTANUK: Y3YHIMK—METD, BaKT—CCKYH,
Macca—KuorpamMMaapaa yadadan. By yuana KarranmkiMHr 6up-
JIMKJIapy acocuit OUparK XMcobJiaHaay.

V3yunuk 6upanru cudataa KanumaaH ofamiap yanapu 64-
N1 SO GHpIMIUIapiai GoNATAHMLITAH: KafaMm, Kapu, GYFuti
Ba X.K. f/lroHa Ba TypFyH MacuiTaG TaHal onvul 3apypaTy 11aiiao
OynramjaH cyHr 1 Merp kabyi Kyinkrad. Merp—Epuuur Mapux-
JaH ¥Tajuray MepuivaHu y3yiMrmHuur 1/40000000 kucmura
TakpHuOal TeHr, stbHY Ep MepuaManalr altlaHacy yoparuyuur 107
KUCMU Kabyn KMAMHHD, 1U1aTHHALAH 3TaNoH TaiiépaaHraHd. Bakr
yruiumn 6M1aH 3TAIOHHMHT YUAMAApH Y3rapHILUH ce3ub KOTUHA.
Haruxana 1 Metp cudaruia siccu MeKTPOMATHUT TYIKAHHUNIE
Bakyymaa 1/299792458 cexyHmia 60cuG yIraH i¥nu Kabyst KiWIHHIA.
Baxr Supnuru cudatuaa y3oK BaKr mobaliHwia 10AayiapHUHT
KyprHMa XapakatniaH GoiaanaHnb KeJJMHIaH, KeHHYAIMK V/140B
AHUKJIMIVIHU OPTTUPHIL Makcaansa | cekyiy kabyn kunuHraH. 1967
AWM BaKT OMPIIUMTHHHHT SIHTY 9TaIOHH cHdaTiIa 1 ceKyH aToM
Maccacu 133 6¥nraH 11e3mii aToMH acoCHH XQIATHHUHT yTa MHruY-
Ka MKKM Carxy opacUJaryd YTHIUra MOC KelraH HypAaHWLIHUHT
9192631770 naBpura TCHI BaKT OPaIMFH KAOY)l KIWIUHIAIL.

Macca oupriimv K6 1 kunorpavm cugaruaga 15°C xapoparim
| AWTP TO3a CYBHUHT MaccacH anutiraH. Macca araioHu cudarmaa
TMapwx maxpy SHuaa xofiauiran Cespaa Xankapo yavamiap sa
Tapo3Wsiap OI0poCH;ia CaKJIaHAETTaH, JHaMeTpH Ba 6ataruiury 39
MM.JIad 6Ynrait unuHap uEkaupa 90% mnatuua sa 10% vpunui
KOTHLIIMacHaH TaépnaHral 3TaoH Kabyn KHjMHray.
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X.O3UpIH KYHTaua MCXaHUK KaTTalNUK IapHy nyalisa Kyiu-
nary SUpsIUKIap cuctTeMaci Kadyn KUAKHIaH:

1. CT'C cucreMacu—abeomoT cucteMa. Acocuid OUpanKIapm:
V3YHAKK GUpIMri—canTumerp (cM), Macca Gupiuru—rpamm (r),
BaK! Gupiuru—cekyn)L (c). 1832 iunm vemuc onumu K. Tayce
Taknuy OHNaH KaOyn KUIHHIaH.

2. MKIC cucremach. Acochit GUpANKIIADH: Y3YHIIMK OUPIU-
ru-metp (M), Macca 6upaMru—xuiorpamm-kKyy (Krk), Baxkr 6up-
JIMT—CCKYHA (C).

3. MKT cucremacu. Acocuit 6upaniapu: Metp (M), K1jo-
rpamm (KI), cexyHi, (c).

4. MTC cucremacu. Acocuii SupauKiapn: Merp (M), TOHHa
(1), cexyHa (c). 1927 finnna Opaniningaa Kabys KWIMHTaH.

5. Xanxapo oupsmknap cucremacu—CH 1960 iivarnir ok-
Tsi6priia Kadbyn KuauHraii. by cucreMara acocaH eTTH acOCUid
Oupnuk Masxya. HiyHrau y3yHauk Supauru—serp (M), Macca
OUpPIUrH—KUROrpaMm (KT), BaKT GUPAUTIM—CeKYHA (pusnka da-
HAHAHT TETHIIY OVAaMMaapuna Kypuo uuKuaaiu.
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K11 600
10-§. TYFPY YM3HKIH HOTEKHC XAPAKAT

. Tabuarna TYFPH YM3HKY TEKUC XaPAKAT VAR KaM yupaim.
- byHmai xapaKatna TenuK MOIVIN Ba ByHAKHU YarapMac Gina-
. I, AILHH

V =const - M
AManga Xap KaHnait XUCM Xapakar KHIraHIa YHHHT XapaKar
‘Te3nnry BakT Yruuik Gunad Yarapagu, AeMaK, XapakaT HOTeKUG
O¥namm. -
. TV¥Fpu YU3HKIH HOTEKUC XapakaT Aeh, XXUCM XapakaTu qa-
BOMWIA KONAMPUITAH TPAeKTOPHACH TYFPH YH3HK 6¥nub, Bak-
TAap opanMFuia xap xu1 macodanap bocHb ¥THAaINTaH Xapa-
© - KATTa ANTHIAAH. )
T¥rpH YH3HKTH TEKUC XAPAKATIA TE3MUMK MCTANraH BakTaa 3rap-
Mac OVIUG, ¥ XapakaT JaBOMMAZ XKUCM KYMHIUNHMHKTL Uy Kyauira
capduatiral BaKT opaTHFHra HECOaTH OpKATM aHKKAIHAAU:

(2

W
5™ 7]

Horek¥e Xapakatria TedIMK MOLYAH XAPaKaTHHHT Xyaa
KAUMK KUCMMapuna Xam Yarapnb typraunuri cababnu xap oup
KHCMJATH TeWK MOIynnapy Gup-Oupuiay dapk KMaamd:

USSR
t

SN 2 371 77n -t__ {3
A | 2 3 n .

Horekrc xapaxatia Te3uK YarapyeuaH 6yerainmuru caGab-

JIM TE3NNK TYIIYHYACH OMDPMYHYA KEHTAUTHPUIHG, <VpTaya Te3-

AUK> Ba CHYKTAfard TEUWK-OHU TEINMHK> TYUIyHYARAPHAAH
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doipanalIam. ABToMOGH 3 coatT fasoMuaa 180 km macoda-
Hu Gocub ¥rran 6ynca, y Xap coatia ypra xucobaa 60 km.gad
Hocu YrraH 6Vnagi. Brpok asToMoOUALR DUPIAHKIA TETHTUHH
coatira 60 xM.ra ynxkapa onmaitad, OyHyuad Talrkapy H¥AHUAT
GypumiLL XoHTapyaa TSATHMMAK KaMaHTHPaau, cBeTODOPHUHT

KM3UNM YMPOFM EHTaH BakTaa TYXTAG Typamu. Jlemak, aBToMo- -

Oyt XapaKar RaBOMKa coatyra 60 kM macodany Gocul YrMac

3KaH. YpTaua TeRUKHY aHUKIALAA I0KOPHIa KYPCATHITaH ca-

GabnapHi Xucobra onMacgas aBTOMOBHIE Xap coataa 60 KM Ma-

codaHn ¥Tamu, 16 xpucobnaliMus Ba VpTada Te3NMHKHH AHWK-

namna asTomModunb ¥3rapMac Te3iMK GHTaH Xapaxkar K,PUIEI.IIH Jeit-
MU3, OyHaa YpTaua Te3nNK

= S
Vypr= T @
dopmyna oprqému, KyuHu 3ca
§=Vut L ®

GopMyAa OPKANH aHHKJIaHAIH.

By dopMynanap xapakaTHHHr 3 Ba YHIAH OpTHK, COaT JaBo-
MuZa Te3TNrY Ba KyuMIIu yayH T¥rpu 69nnb, 1 €ku 2 coar
WIMAAry ¥prada Te3nuiCiapy yuayr THrpy GyAMacanry MymMKWH.
YMyMaH onranga, ¥prava TeHK XapakaTnaHaéTraH XKUCMHHAD
HCTANMAH BAKTAATH KYUMUIKMHM Ba KOOPAMHATANAPHHY aHMKIA1
HMKOHHHK OepMaitay.

VarapysyaH XapaKaTHURT ¥pTada TeJHTY 16, MabiayM BakT-
712 5XACM KYMHIIAKKAC Iy BaKT W4WAa TEKHC Xapakar GWiaH
K{YHII yayH capduianrad Bakrra HicOaTura aiTHIaan.

FKucm ¥apaxaT JaBOMUHIATH XHcoDNapHMHT AHUKRKK Aapa-
WACKHMA OIMUPHMIL YUyH oKUil TyluyH4YacKaay dofiganaHnnany,

ZKUCM XapakaTd JaBOMMAA TPReKTOPHACHHHHT MAIyM KHC-
MMOard Te3NUIHHY ¥praya TeHK XapaKrepiaca, TpACKTOPUA-
HHHT GHpop A HYKTacUAArd TEINMMIMHY BaKT MOMEHTHIA OHUH
TE3NHK Oenrunaign.

Onuil Teanuk ged, Myafisn OMp nairraarn k1 TpaeKTOPHA-
HUHr MabAyM OUp BYKTACHAATH TE3NTMKKA aliTHIA M.

AKueM TYFpU YHaMK OVHnal HoTekuc xapakaT KUAasTraH
Gyaca, KMCMHHAT ¥3 TpaekTopuacuary Gup A nyragark oHui
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TEIMTUHY XycoGnat Tomaii- R
MK (3.1-pacm). By sHcM 4 & .3-" 4 A A A "

TPAEKTOPUACHHHHT A HYK-
TAHH ¥3 MuMra onra Gjna- 53 -
MMHK KMUMK KUCMAApra

BYG KaMis, KneMHMHD —
AB, x{uMIMHN .§, Ou- —t S
AaH, KYMHHI YYYH KeTral 3.1-pacm.
BaKTHI t, GumaH Genriat, .

S,

ypraua TeRTMKHH ﬁ?pm = T: thopMyna opKaTH TONIaMH3, 5y KHC-

M7z TERMVK YImyKeus Yarapamy Ba A B, xuemaa typinda Gsfnann
HagrBatpary KueM y3yHIMrAHM KHCKapTHpUG, A, B, opaniikHY ana-
MU3i, Oy OpaIMK ¥3 WYWMra A HYKTAHM OJ8AW Ba KYYWILHHK

S, (A232 =S, ), KYYHLI BAKTHHA t, 216, 5, > 5, wapr yuyn

_ B E . .

ypTaua Te3MK V2 Ypm= 5 udona oprand aHuknaHagy. By opa-
. 2

JMKAA KUCM TE3TUTH KHCMaH ¥arapagu. YUHHUYM opanukia

AB,=S§, xonarga xucMm TeMIH xaM J3rapaiy Ba XUCMHMHT

$prava Tesmary V5 Oymamm.

=Si
ypr b

FKucM KSMMUMHE SHAA KaMaiTaprd (BaKT XaM Moc pa-

BHIIZa KaMalind Gopagu) OOpHO, XUCMHHHT KYYHIMW yuyH
KETTaH BaKT KaMaiinb CopHIUHY XHCoOHTra XHCM Te3NTHTHHUHT

Yarapuum xpcobra onMaca Xam Gynaguran fapaxara Oynazm. -, -

- Kucm k¥uniy A Hykrara Terud Typaay ga 60puG kv Kuii-
MAaTH TPAEKTOPUSICWAATH A HYKrara TeHr Gynmd0 kpnanu. By xonaa
¥pTaya TeNUK KUHMATH OHHH Te2NuKKa TeHr O¥nany. o

V. =£§= éxu V, =éS—_
0 A At
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OHUi TeMUK—BCKTOP KaTTANUK, OHUNA Teanuk iyHanin

. MasKyp HYKTAaJary XapakaT H¥HanuumMra Moc kenaau. byus oHut

TEINHKHM AHHKIAIAA KHCM TPAeKTOPHACUHH KUCKapTHPUD

Bopauk, sibHu S >8,>S5. .. Ba XACM KYYHILUK YIYH KETTaH BAKT

-XaM KMCKAPTUPHG COpHIIY, sibHM t >, > ,... . YHIBY ycyn Tekue
XapaKaT YUyH XaM, HOTEKUC XapakaT y4yH XaM K¥nnaHuIagn.

11-§. TEKMC V3TAPYBYAH XAPAKAT.
TEAUIAHNIL

ZKncM HOTEKHC XapaKAT KMAraHAa 3 KUCMHHHY OHMEE TeanldId
BaKr YTHILH BinaH GMp HyKTragaH UKKMHYM OKUpP HyKTara yrraHma
VAUTYKCH? PaBHLLES YarapamH. ZKHCMHMHT UCTANTAH BAKTIATH KOOD-
IUHATACHHE aHMKNANT YY4YH KOOPAHHATAHMHI BaKT YTHILIM GMnay
YarapuiniHY G Kepak. KoopmaaraHyHI Y3rapiill agaiuiirH
TEVIHKHIHT TEFKIM KOOPOMHATA YKWNATH TIPOCKIMSCUTA TEHT.
By:iIaH Talukapy, MCTAAraH BaKT MOMEHTHIATH TeUBIKHIHT Yara-
PUIYHHM XaM aHUKJIAUE 3apyp Gynamy. By MacamaHu xan sl yayH
MabiYM KHSTMKIAH NacTra § M/C TeNMMK GUAaH TYaSTraH Beno-
CHTMeIUHHHHT X3DAKATHHIA KYPHO YiKaitimaK. Benocymemam kpsimik-
JIAH TYHIHIIA Xapaxkatr Teanrd opTad Gopany Ba 5 cekyH AaBoM
ITHO, TYWMIIL oxupuaa TeImTRAau 15 m/c 1eb xpcobmafimuk. Beno-
CUAEXIAHWHT XapaKaT Te3NUIH OHp X1 BaKT OpanirFiaa tup xun
KATTANHKKA opTraH G¥ncuH. K¥puaran MyUCcOiHE aKkcHHYA fiyHa-
TAIIA, STEHH 13 M/ TeslMK GHTAaH KKOpUFa KYTApUIagTraH Befio-
CHAETYHHUHT 5 CEKYH/I JABOMHAA KYTAPWIALIMHHA Ky3aTcak, K¥Ta-
PUIMLIHHAHT OXUpUAa YHUHT Teanurd 3 m/c O¥nany. by xonna Te3-
AWK OUp XK BaKT opaTAFMaa OUp xuiga KaMaitnd Sopany (Kaxm-
Baj).

Hlactra I0xopura

VO=SMKC V°=1 3mfc

V,=Tmfc Vi=lim/c

Vi9%/c - S Vo =9u/c

Vi=limfe V=Tufe ]
Vi=13m/c . V=5Mfc h
V=15m/c V=3m/c

XyaoM WyHIzal Taxpubany Kia TaxradaH TyIHagTraH {uHKa-
érrad) apaBaya MACONHIA XaM Ky3aTHIII MyMKHH. TaxTara Mun-
JRMETP MACIUTAONH KOFO3HH ENMUiTHPHO, YHHHT YCTHAA EHTHA

XapaKaT KIYBYM ADABAYATa PAHITH CYIOKJIMK KyHWITaH JKYMpPAKITH

o g
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vavi Ypratwiaan. Kus raxrazaq apanadaiiv CHIMT XapaKaTiaH-
TUPHUD XKYMPaAKHH OIUOG KYNCAaK, MULTUMETPIY KOFo3l'a ToMrall
PaHIAY CYIOKIMK TOMUMNAPHY opackiaru Macodaliap HOTEKUC XOii-
AGUITAHARIAIIKE KYPaMK3. XapakaT Soustaiimaa ToMUMaap opa-
cytary Mmacogasiap HOTCKUC Xolalural GIMTUHA KypaMua. Xapa-
KaT douaHMWKnAa ToMuruaap 6Up-oupura sskuH, KCHUHIMIAPH
opacuaary Macoda optid Gopranuny K¥pamus. TeHr Bakap opa-
JIMFMAa TOMYMIAp opacuiari Macodanap rypauya 6viub, oy apa-
BavalMHT XapaKaTd HOTEKUC IKAHWHU OUIIMPAIH.

Xapakar dounial IMiIMraya ToMIraH TOMYM OWJ1aH XapakaT Ja-
BOMH;1a TOMI'aH TOMYUAAP Opacuiary MacodaHy MapTiln y3yH-
K Gupauru ¢ nel, ToMuraap opacuiard Macodanap opacugar
¢, 3¢, 5¢, 7¢, 9¢, ... GOFMAHUILIHYN aHUKIA0 BA TCHI BaKTI opa-

.

JUFuila 6ocud Yuaran Macodaniap 6Up xui 2¢ ra OPTHHIMEYA

2¢

k¥pamus. ByHna apaBaya Te3auru t— opragu. t HKKH TOMYH

TYUIMII OPAAUFHAArK BAKT. ApaBaua aKCHHYA JOKOPHTA Xapa-
KATIaHTHPUATAaH 14, XapakaT 6oLIM/a TOMUKAap CHIApaK, OXu-
puAa 3uy oY, JlemMak, TeHr BAKTap Opanvruia aparadatmuur
Bocu6 YrraH Macodanapu kaMaiiu6 Sopanu (3.2-pacm). Viuau
HaTHXacuia Kyhujlard 9¢, 7¢, 5¢, 3¢, ¢ GOFNAHMIIL TOMWIAIN.
ByHnail xapakart TeKHC TC3laHyBYaH (BCJIOCHIICAYHY Ba apaBaya-
HUHI TTaCTTa XapaKaTH) Ba TeKUC CEKHILIaHYBYU (JOKOpYra Xapa-
KaTH) Xapaxar Jied araialiy.

ApaBadaHMHT KUSIHKIAIT TACTTA TOMOI XapaKaTHAa Te3NK
TeKHC opTHO Gopca, IOKOpUTra XapakaThla TC3AUK TeKHC Ka-
Maitul Gopa;jm.

3.2-pacm.

R
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XapakaTHUHI Te3NUrn UXTUEPHN OUp XUl BaxTaapaa, oup
XMJl KaTTaiukka ysrapu®d 6opca, 6yHuaail XapakaTra TeKue y3ra-
PYBYAH XaApaKaT JICHNIA .

HOkopuia KypuiaraH Muco/uiapiaa KMsSUIMK OypuariHUHT y3ra-
puiy GMAaH XapaKaTAaHTUPYBUK XUCMAADHMHT TEIMKIApH MOC
paBvila OpTHIHY (KaMallMlliy) KY3aTHAAAM, AMMO Xapakar Te-
KHC y3rapyBuaH 6ynanu.

Tekuic y3rapyBuali XapakaTHUHIE XapaKTepan XyCyCHSITH Xap
Bup XapakaT yUyH TEINUK YIrapUIUUHUHT XKATUIHHA aHUK-
Jammal noopataup. by cudartHy anukaall yyyH Maxcyc KaTra-
JIMK—TC3NAHMULL KMPUTWNIAIN Ba o Xapdy Onnan 6enrvnaHa;iu.

Arap XUCMHUHT GOWLIAHFUY {, NalTAAIY TE3NUIU YV, 1a TeHr
6Vinb, t Bakr YrraHaaH cyHr Teanuru V 6ynca, y xonaa XucMm-

—

HHUHT , TCAlIBILN Kyliuaary dopmyna épaMiia aHHKIaHAMH:

~ V-V, . = AV
a=—--2L¢é6xu a=—
- Al

; (1)

o~

0

V—VO =AV ga At=t-t; Gearuiaai KHPUTUUK.

AV — BekTOp KaTTaIMK GVITAHU YUVH, g TE3NaHUL XaM
BEKTOP KATTAIUMKAUP. TesnaHuw BCKTOPUHUMHT HVHa My, |/
TEMKIIAD aWMpPMaCcH BeKTOp HYHANNIIKIA MOC TYUIAAHU.

Bexrop kypunuiiivga (1) dopMyna KATTAIUTMHKAHT MOLYIH
KyHrgaruya

_V'—Vo
t—t,

a (2)

€3unaam.
V>V, 6ynranga, XapakaT Tekuc TesjlaHysdaH (o>0),
V<V, 6¥:1ca, xapakaT TeKMc cekuHilaiyBual (o<0) Gyaaau.
Teananuiu geb, BakT OUPAMIH UUHLA TE3AMKIIMHI Y3ra-
PUILNUTA MUKIOP KMXATAAH TEHT OVATal BeKXTOp KaTranmk-
Ka aTuiaay.
TYFPU UM3BUKSIM TCKKC Y3IapyBaH XapakaTaa Te3aHullL Y3rap-
Mac O¥aaim. Bouwtaneny Bakr t,=0 Oyica, Teananui Gpopmyna-
cu Kyiuaruua wdojgaiaianu:
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a=—-*. 3)
!

Arap TC3IMK Y3rapuilii Moyl V-V =] ra TeHr Ba paKI

V-V,

opaguru t-1,=1 ra reHr 6¥iIca, TCIMAHUII MOAYIM ¢ = p

¢gopMynara acocan 1 ra resr 6¥aanu:

M
cl_|\M]
[a]z_m_ lcz

XaiKapo OUPsHMKIIap CUCTEMACKEA acocall TEVTaHU LI GUpIIUTH
cucaTy/ia XUCM XapakaTHHUIIT TCITUIH Xap OMp cexyriia Oup
METP TAKCUM CeKYHI KMIMaTra Y3rapuiiy Kabyn Kyuira.

Arap XUCMHHIT GOLIAHFUY TE3NUTY V, Ba TesnaHuM a
MaTJiyM O¥ica, xucMuunir HxTuEpuit nmaditary resnuru (3)
dopMynara acocau:

TCKUC Te3aHyBUaH Xapakat yuyH: V=V +at @)

TCKUC CEeKMHIAHYBU4H Xapakar yuyH: V=V -at 9)
dopmynanap EpaMraa aHUKAAHAIN.

12-§. TEKMC V3TAPYBYAH XAPAKAT TE3JIMI'U
BA XAPAKAT TEHIVIAMAJIAPHA

ZKueM Tekuc YarapynuaH XapaxaT Kuwiaétral 6§ca, sKucMm-
HHHE ¥pTaua Tesiurd hopMyna ¢plaMuia Xucooaatuliy MyM-
KuH. ByHjait xapakaria xucM TesIMHHUHT GUp Tekucaa op-
TULIX €KM OUP TCKHCIA KaMaiKiIn xpucolra ojiMHnG, bowusiar-
FUu V, Ba oxupry V, TC3IUKIAp KYIUUIaay Ba HUFUHAA MKKHMra
6¥anuHUG, Ypraya TCIJUK TOHWIAIH, SIHHU TEKHC YsrapysyaH
X4PAKATHUHT X4p MKKaa (OPTYBUM Ba KaMAIOB'UM) XolnarTiapH
yayH YpTavua TeaiuK KyilnJarnya almkiaHaim:

_V+h
yor . 2
34
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Tekuc Y3rapyBuan Xapaxar KMJIaETraH XXUCMITWIT OHUM Te3-

V-V
— 0
aurM @ =—"— t'“ dopMyAagaH OCOH AHUKIAHAIM, SIBHU

V=V +at. 2)

(2) popMysialtaH TCKUC Y3rapyByall XapakaTHHHI OHMI Tes-
JIATH XapakaT BaKTUra YUM3UKIM OOFAUK 3KaHU KypuHinb Typno-
Ad. Mucon yuyH GoLUIaHFUY Te3AUrd V Ba Te3iIaHuIIM o= [M/c"
GY;IraH XXUCMHMHT TETHK rpaduruiy Yusaiauk. MareMaTuk
XUco0ap HATHXACH XAABALAA KCTHPWIraH:

tc K 1 |2 [3 |4 5 |6 |7

o, 4 PR PO S
L

V.we 2 3 4 5 6 7 g 9

Tpadukia ropusoHTan YKKa t BaKTHH, BepTHKai Ykka V
Te3AMKHU GeyrmiaHraH MacluTad acocuaa Kyitub uukuaaan
(3.3-pacm). 'padukiaan KYpHHKUO TYpUOANKU, TCKUC Y3rapys-
YaH XapakKarjia Te3JIUK rpapury Te3InK YKMHU 2 HyKTajna Ke-
caiurai 22 TYrpu YM3UKIaH MOopart 3KaH. DAY TCIIUK Ipa-
duruaan ¢oiinasranud, Texuc
Tes3saHyBual Xapakar KujiaérraH 5
MOMIHTE HYKTAHMHT U0 dopmy-
A2CHHHU Kentupul wunkapaiiuxk g
(3.4-pacm). PacMaan Gocub Frui-
raH UynHuHr karranuru OABC
TpallClius 103M OpKaAM aHuKia- 4
Ha;w. Tpancuust 1034 DolLIaHFUY 2
BA OXHUPIY TEJIMK KUMMaTiapu
ANPUILIACHHUHT SpMUHM 1Y Te3- o
JIMK ¥3rapyiiM yuyH KeTrad pax-
Tra Kymaistupu6 ronuna; . Moj-
JAUNA HyKTanuir 6ocud yrran iwyau

6

2
VO;Vtz(V0+V(, }dt)1=Vot+%—

¢ropmyila Bunal aHUKIAHAIM.
Arap Mo/IMiT HyKTAaHWHI Golnaatirny tesiary V=0 6¥:ica,
WY1 y3YHIMTY KYHW1arYM KYPUHUMLLLE AHUKIAHAU:

S=Vi=
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S=—"—_ @

2 grsmee s
DHAM AYN Ba TEIMUK 4 ' 7w, et

Opacnuam CORTAHWLIHH TO-
. " e
n-, _ V V . . 1.},
s 627 oy g
' .

MyZaaaH t BaxrHu aHHK;laﬁ, 3.4-pacM.
(3) dopmynara x¥iicax, -

V-V, a(*\f_\x;,)z VoV
+ — ]
2 2

@

N o o |
bopmysia XocHn SYamy. sk
Tesnuk yuyn T : = E
= vevpas ()
udonanu €3amMms. i

Arap Sowmnanray teanuk V=0 ra tenr 6ynca, (6) uu Ot~
,aanaurmpuﬁ, _
. Vi=2aS ()
stpuﬂuma gaunmagu. U
IOxopuaa keatupuirai (3), (7) (bopmynanapna S,V.,,a Ba
peKTOpNApHUHT OX Yxngary npoekuuanapu S, V, Ba a Karra-

AvKnap Mychart Xam, manduit xam Gyﬂuu.m M};MKHH 4T

Texuc ¥3rapypdan XapakaT KUIAETraH MOLIMH HYKTAHWHE
HCTairadH BaKTOard KOOPAWHATACUHH AHMKJAAWL YIYH YHHHC
BoLIAHFUY KOOPAWHATACH X, Ta KY4rLU BEKTOPHHHHF X yrumaru
NPOEKLMACHHA KYLIHLLE chaK

X= X+S X+Vt+%t-. ‘ )

}KPICMHKHI‘ (Mol HyKTaHWHr} vetanraw naitnary X xo-
OPAVHATACHH aHWKRall yuyH OownanrWy X, KOODAMHATA,
HownaHrKHY V, TeanWK Ba a TEANARMEY DUAKID Kepak.
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IOkopuna uctor armnran (1), (3}, (5} dopmynanap TexHc
yarapyBuaH XapakaT TeHIaMalapk Jefnnaiu.

"+ 13-§. KECMJAPHUHT SPKIHHA TYIIHMIN,
| BPKHMH TYIHWII TEITAHWOIN

: TaGuaraary Gapya xHcMIapra xoc¢ O¥iraH axoiud xycycH-

aTAapAan Ovpu XKecssiapaunr Epra tyminoignvp. XXeemnapauir
Epra TYIIMIIH XYCYCHATWHH GHPHHYY MapTa HTATHINMK ONMM
Tanunelt Texinyprax. Yamineil XMCMIADHHHT TYILIMIN KOHYHIIA-
PUHH TaXpHBa acocHJa TeKIUHPHE, 0y KOHYHJIap XaBocHz dha-
30/ TYLUYBUM KUCMAAPra OFHPIMK KYYH TALCUPH HATHXacHIa
aManra olafu AeraH xyjaocara KesJ1au.

TuH4 xonatia TypraH XUCMHUHT

BAKAT OFMPAVK KYIH TALGUPUIA XAR0- 75
HUHI* KAPUIMAWTMHE Xcodra olIMaraH -~ #
xonna Epra Tyiuuinyw SpKuH TYLEIN .

Ieh aranaad. — ¥

ZKUCMJIapHEHT 3pKHH TYLWHIIY %
TYPJIH YCYIOa Ba TYPAY KypHIManap- . don T
na Teklmpunrad. IHysmail Kypuiama- '
napiaH Oupn 3.5-pacMIa TacBUpIAH-
raH. Taxpuda sxunnad KOpOHFHAALUTUPUIITaH XOHaa MR-
METIIIM KOFO3 GOHMIA Ky3aTinany. Taxprubana 2eKTPOMATHUT
(DM) nymar mapyaiu yuuiab Typaid. DM Maxcyc TaBMUHIIAUT
6nokd (TB) ra ynanran. lllynuurzek, Oy oxokka xap 0,1 ce-

“KyHAOa EHMG-Yuud TypyBuy 4aKHOBYH Jdamna (Y1) yraHanH.
DM Tb ra ymanrasza YJI umati rypanu. KypuaMany EpaTend
épaamuna Eputud, dotoanmapat (PA) 06LeKTHBH oYUIadH Ba
KypuiMa kamut K Sunan ynanaau (3.6-pacM). DoToannapat
00LEKTHBH TaXpHGa JasOMUEA OUMK OVnub, ulapya yamyknu
EPYEVK OHIaH EpHTHNAAH Ba LIapYaHMHI XAPaKaT JaBOMHIArH
pasusT xap 0,1 cexyhaza xaita >ty iamm.

DoTocypaTiard Iapya TACBHPAHMHE MADKAZHADH OpacHIarid
macoatapHK ¥n4yab, KerMa-KeT BaKT OpATHKAZPHAA IApYaAHUHT
6ocub Yrrad Macodanape XKansamra E3uaanm:

3.5-pacm.

BakT gpanury, ¢ 01 102103 04 | 05 1 061 0,7

Bakr OpANnHFHIA
Yruncau macoda, cn | P | 147 24,5 1 343 | 44,1 | 53,9 | 63,7

3
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Arap OMpuHuH BakT opaturviiark Macoda 1 rarerir Jied onpii-
ca, y XoJiia keiinnry macodanap 3, 5,7, 9, 11, 13 ra TeHr 6¥ianu.
By HaTHXa TekyC Te3nalyBYaH XapaKaTIary apasadaHuHI® Xapaka-
THIa MOC TYIUaaH. JleMak, lapuaHuHI TYLUIMLIK XaM TCKUC Tezya-
HYBUAH xapakaTra Mycon 6yiap akaH. Taxpuba acocuaa pkuH
TYUHUHUHT GUPUHUYY KOHYHU
Ky#uaaruia doaianaim:

Bupureu xoryn. JXrcMnapinir [
DPKHAH TYLIUIIM OOULIAHFUY TE3-
JIMKCU3 ¥3rapyBuaH XapaxkatiaH @A ;
nbopat 6YI10, XUCMHUHT Te3jia-
HUIY Y3rapMac cakjialajiu.

DHji HUMa yuyH Bapua XXHCM-

jap Epra 6up xu te3aaHuiu Ou1an
TyLlIagy, JeraH caBoira Tyxranai-
JMK. Merann napuacu, xoros Gina-
T'MHY O6Up X1 GanaHIMKIaH Talll-
Jacak, Iipra aBBan MeTas11 napua- 3.6-pack.
cH, cyHrpa Koros 6Gynaru tyinra-
HUHY KysataMus. Kysartuil HaTHXacHra acocianu6b, XucM-jap-
HMHI 9PKHMH TYIINL TERIAHH LUK XKUCM OFUPAUTUTa BOKINK, 3KaH,
Jeraly xyaocara Keauriajy. JeKuH KOro3 OVIaruHM FUXUMIa6
TAalUJIaraH;ia, y cpra Te3pox, Tyllaau, FUXUMIAHTIaH KOFO3 Obup-
JITH ¥3rapraiy By, 6a51ky XaBora Terysiu 103a yarapsuitu. fle-
MaK, XaBO XUCMHUHT 3pKUH TYLUMILINTA XaTAaKUT GepsiiiTy.

KueMBUHE 3PKUH TYHIWLL Te1alIMLUMIa XHCMHHMHT Okyp-
JIUTH TABCHP DTMACIUIMHU TCKIUMPHUIL YUYH Y3VHIMTHU | M yg-
Macuga OViraH mvina mail onmd, Taxpuoa EppaMuiaa Miiiony
XOCHI KWW MyMKHH. uuia Haltnuir 6up yud Kasilapmab
OepKUTUIIAAN, UKKMHUYM YYUra XaBOHM CcYpub onuil yyyn
XyMpak Vpuatuaaau. Halt mudra TaHra, nykak, Kyt 11aTv ¢o-
0, 1vma Hait re3 araapwica, yyana XXuceM nait Tyoura Typau
BaKTI/la TyLUaAM. BUPHMHUM TaHra, CYHIPa NYKaK, OXUPKIAA Kyl
riatv tyinaau. Haitiaru xaBo c¥pué onuind, xympakHu 6epku-
1O, Taxxpba Takpopaanca, yyana XucM Haii tybura Oup Bakr-
AA TYWHIIMHY K¥paMu3. HaliiaH XaBo cypnG onunrania 6apya
KUCMAAPHHHT DpKUH TYIIUIE Te3NUKiapy Oup xun 6¥i1ap oxaH.
Kysatuaran taxpula acocuia 3pKUH TVIIAWHAUT UKKUHYK
KOHYHMHH Kyiuaarnya ngoiiaiall MyMKHUH:
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Hrrxunse xonyr. Eprivir Myalisi sKoiijla Xapoltyir Kap-
i aru 6yiimaranaa Gapua xxucmiap Oup xua tesnanuig Su-
Aait TyHIANH,

AucemaapHuHr OyHal TeanaHUIBUra SpKRI TYIUHIT Te3dAa-
Humg e® atanagM Ba g xapgu Ousad GearunaHaim. XKuemstap-
Hb i DPKMH TYIIMIN TE3MIYM Ba TEXLIAHWIUM BCKTOPIApy Oup
Wil Uynasiura sra Ba Epra ToMoH fiynanratd 0ynaju.

KucMmaapHuHI 9pKYH TYUIML TetanuiKn EpHuHr reorpa-
Uk Kenrsinrura 6orsunk, Ep lapuHuHI Typau HyKraapyia Kuii-
Maty Typauua: Ep niapununy kytéuga 9,83m/c?, skeartopiia 9,78
M/c?, Ppadumsiiuir CeBp Haxpura Moc reorpamk KCHITIMKAA
9,80665 m/c?, Mocknaja 9,15 m/c?, Toutkendraa 9,8008 m/c?.

OpKMH TYWIHLI TE3NAHHLIMHUHT reorpadmK Kenrirkka 6or-
AUKAMIY Kyiluaary cababiap acocua TyinyHTUpuiaau: Gupun-
uypad, Ep iiapu wap wakiauga 6yaMait, ajuivie mMakivaa,
Eptinir akBaTopaard paamycH Kyroiapra Moc KeJiraH pagdycu-
JaH KaTra, ACMaK, OFUPIIMK KYY TabCUPUAa OJIMHIAH Te3aHuUIl
8,=9,78 m/c?, gx=9,832 M/c?, nkknHuuaad, Ep ¥3 ¥ku atpodu-
Aa aiinaHuiy Xxpucobura 3pKUll TYLUHIT TeaNalMIIKIa TALCUP
STAAN Ba reorpaduik KeHrivikka Sornvik O¥iiniira cabab Oynanm.

Kynuuank Macananapiu Xan oTHLIZA Xyda KatTa alink-
JWKKa 3apypuaT 6¥aMaranndru cababiav XucMaapHuHr IpKUH
TYIUMLT FeaIABMIN Yuyis Epainiir bapya BYXKTADap3a 6up X
Kuitmar Kabya KMaMHraH, Sblud

2=9,78 m/c?.

14-§. 2KHCMHUHT IOKOPUT'A THK
OTHITAHIATI'A XAPAKATH

KyvicM TUK paBuillIa IOKOPUra XapaKaTaaHKY yu4yH XUCM-
ra iy iyHaauimaa Typrku oepuii kepak. TypTKy Oepulll HaTH~
XacHga XucM OoluIaHFUY TesTuK OWnaH 10KOopMra Xapakar
Kuiiany. Bupop XHEM I0KOpUIra THK paBMIIAa OTHACA, XXUCM
HOKOPHTa UWKKaH Capy Xapaxatulii cekunsnata Sopud, cyrrpa
EpHuHr TopTHIWIMIIA HaTHXACKAa KaWTHO Tyiraam. XKucwm ap-
KM TYUIHHT TEXIAHUININATA TCHT TCIaHKWII Gunat Tyuiaérrad 6¥aca,
TeanaHyBYaH XapakaT KMIyIA. By BakIia SKUCMHUHT OXHPIH TE3TU~
Ty Hosira TcHi BYIIryHYa XApaKaT JABOM Tadu Ba cVHIpa XUCM
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Epra ¥3 iiynm Gyitnua apkut Tyutamm. KOxopuaa Kerupuarat hpop-
mynaiapia S UViHM h GalaHIMK OWiaH, @ TCNAHUIITHN OPKUH
TYIHLY TEXIAHNILIN OWall ATMaLLITHpUO I0KOPHEA THK OTWITAH XKHCM
YUY XApAKAT TeHIIaMATAPH KEJITUPHO TUKAPUIAIH:
V: +V 0 _ V/ — Vo
P HU & =

JIMK y4yH OHMil TeannkiaaH QoraanaHcak, V=V tat ypHura
V=V, +gt um €3ui MymkuH 6ym1aam.

ra aIMAlITUPIMK, OXUPTH Te3-

at’ g’ )
S=Vt +—§— wn A=Vt + 3 KYpHHULIKIA E3aMK3.

Texuc ceknnnanysuall Xapakatia OXMpri Tenuk Vt=0 6yara-

HU YYYH OHM Te€3TMKHH 0=V -gt k¥puHMILga E31B, GolunanFuy

Te3NnKHU V=gt Kyputuaa udojganad, cynrpa 6y udonanu h
] hn h®

GanaHuIMK hopMysacHra Kyitcak, b = gh’ — 52— = gT XOCHI

Gynaim. V3=V2 +2aS dopmysnara acocaH ceKHHIaHYBYaH Xapakar
ydayH 0=V2 -2gh HM €31U1 MyMKHH, 4yHKH Vt=0 1a V?-2gh ¢xu
V, = f2 gh dopmyaa keaub unKa;m.

IOKopHTIa TUK OTHIAH XHUCMIIMHT Xapakar TeHIlaMalapy
Kyiuaaruiapaat mdopart KaH:

v,

0
. DpKuH Tywu Teanauuiuy: g = ——t-.

12
2. Okopura Kyrapunui 6aitanumru: b=Vl —g?

3. Onuii Tesnvk: V,=-gt.

Y v =k
- Ypravesiuak: Vo >
o Ch= Vol
5. Banawumk, Vym ovitnua: /1 = —~2 )
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2

6. Bajarivk, Tesnauuiu 6yiiMua: h = V—°

2g

XaBocus OVIIIMKiIA IOKOPUI'a THMK OTHNTAH XHUCMHUHT
I0KOpUTa KYTapuiiniil akTv OUs1aH 11y OaNaH;UIMKAAH TYLIWII
BaKTH TCHT GVnaau, sbHu t =t.

ByHjian Tanikapy, 1Kopura oTiwirai XUCMHKBHT GollatFuy
TCIAUIN XKUCMHUHT K3HTHG TYLUMLLI TE3NMIUIa TeHr 6¥nanu, sibHK
VX=VT, ammo HyHaIMuULIap KapaMa-KapluM AyHairaH Gynaau.

2
3pKUH TYWAETraH XHUcM KoopaunHaracu H=h,+V, t+ g;

dopmyna EpaaMuaa aHUKAAHAAN.

15-§. MACAJTA EYATIIA HUMAJIAPTA
AXAMUST BEPHII KEPAK?

Xap Oup $aHHu UyKyp ypravivul yyyH anfarra, Macananap
eqyuill MyXumaup. Macana euuili KYHUKMacu OupaaHura y3u-
JaH-y3u xocw 6Ynmaiiau. ByHWHT yyyH aBBajl co/yia Macana-
JlapHH, c¥Hrpa MypakkaG MacanaiapHu cuuul Kepak. Macana
EYuHI MaJlakacH OpTraii capy Macana equil KYHUKMach Xam
optub Gopaam. Kyiiuaarn macaaxamiapra aMasl KANCaHIU3, Ma-
casla eyMiilaa Karra €paam Oepaiu:

1. Macana wapruin JuKKaTt orian ykubd unkud, macaiana
Kanjah Gu3MK XoJAMca, KaTTaluK Ba KaHHal KATTAJIUKHU TO-
AL KEPAKIUIMHH aXpaTu® oauur.

2. Macana iaprura acociaHut, MMKoHH 6opuya unsma, pacm
CKM cXeMa YH3HIIL

3. Macana wapinra acociiatin0, Mal muKui Mysioxasanap lopu-
THIIL.

4. Mynoxasanapra acociaiivf, Macaia eduil TapTUbHUHY aHMK-
Jiatir.

5. Macana euvil yuyH 3apyp popMysiaiiapHé KeaTupH6 yu-
Kapuul Ba KyJutard.

6. Osiunran HaTvxajiap yeTHia GUKp IOpHTHIL, MATEMAaTHK
xaronapra Uyn KyiMaciuk.

7. Macanara wxxonuii €HaallnI.

bu3 Macajia eyriliHK 3HT CoANia Macanaiapiaar GonanMus
(3.7-pacm).
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I-macana. ABromMoOuis HYJTHHHT GUPHHYM APMHHK V=50
KM/coaT Te3nnK OuilaH, UKKWHIK apMuHH 3ca 70 kM/coaT Tes-
nuk 6unaH Goewd YrraH Gynca, asToMoGUNHUHE TYIWK AN
Ovitnya ¥pTava Te3AMrd TONHIICHH.

Bepunran:
V=50 xm/coat

V,=70 xm/coar

Tonwui Kepak:

v, =

Bumin: Macana iiapTira acocas aB-
ToMOOWIIE TEINMAHYBYaH XAPaKAT.
KWATaHJa
y htl W
fpr 2
®opmyna épmamuza V, =60 xm/coar
HATKAHU OMTap SAHK.

Ymﬁy MACAIA LIAPTHTA ACOCAH TYINK MYIHU 25 neb onamia.
AsTOMOOUIL RYIHHHT GH-

ABTOMODMIE TYNUK, H¥THHM coaTdra 68 kM ¥praya Te3nHK

Ounan 6ocnd YTran.

2-macana. Coatura 800 kM macodara yun6 Sopysun TY- . -
- 154 camonéru Qapronanad Mockparaua ﬁyuraﬂ 3600 kM Ma- -
4 codany KaHYa BaKTAA VIRG y'ranﬂ‘? K

Aembak w

4.
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_S A 8 - c
puHyy gpMunr i = 7 B 4
t
N
WKKHFYH SDMMHH 3 7 A S g
BakTaa Gocub Yrama. V xonza o 3.7-pacm. A
Ypraya Teanux: - ' : “
?Pm t+t, S LR AN A
V v,
2) QJopmynara COH KHIMaTHHE KVHMG xucobnaiiMuz:
R0 P LV
gy 2XS0xTO KM oo KM o KM
¥pm 50+70 ecoam  coam coam



Bepunrad; -« 0. s s W PR ! v

S5=3600 xm - Buuun: Camon@r TVPPH YUM3HKJIIH TEKUC
V=800 xkm/c xapakat kuinaau neb S=Vi () B
o . S :

- Tomuxuw Kepak: (1) GopMynanan { = v {2)
-T2 _ BaKT GOPMYNZCHHH aHUKIAlMUZ, % &
e (2) dopMynara acocaH BakTHY TONAMH3: '
t—BLm——4SCoam

200 5

s Camonér ®apronanan Mockbaraua G¥aran Macocbaﬂm 4,5
o COAaT NapoMuaa yYHo Yrap skad.

. 3-macasa, V=30 xm/c Teanux 6uran Kyéur atpodmaa xapa-
. rar Kwraérran Ep 6up cyTkana kanva macodanm Gocub yranu?

~ Bepunran:
" V=30 xm/c Ewnu; Ep rexnc xapaxar Kb xap Gup
t=1 cyTka=24coar | cexyrmaa 30 kM Macodanu Bocud yra
Tonuin kepak: . BakrHu cekyHanapaa udotanaiiuk:
s-? Rt t=24-60-60c=1440-60c=86400c.

BocuG jruaran iy dopmynacidi S=Vt ra acocaH xHcobH-
NaliMKa:
$=30 kM/c-86400c=2592000 KM.
: Ep Oyp cytkaza Kycm anquHna 2592000 kM Macodann
% Bocu( yTap 3KaH.

4-macara. Ysynnurn 1300 M, teaaurn V=18 m/c 6yaran
10K TIOG3IH Ba Y3YHAMTM 230 M, Tesnuru Y,= 36 m/c G¥iran
sReKTponoessy ¥3apo Napainen it¥nnan Keraerraﬂ 6¥nca, aneK-
Tpomoe3 IOK MTOe3IdHA KAHYA BaKTaa Kysul Yragu? o

bepunran:

1,=1300 M Eunin: Baextponioesn 10K noe3aura

V=18 /e Hueharad U Tesnuk OHIaH xapakat Kyummﬁ
KepaK, SbHH

1,=250 m V=V,-V. ' I

V,=36 m/c '

Tormu kepax: | Daexrpornoess V mucbuit Teannx Gusan
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Kepak. by MacodaHu apexTponoess T = pakTia Socub yrama.

cub Yran. DIeKTpONoesA 86 ¢ 5 1K TI0e3IMHH KyBUG §rap dkaH. o

“S-macaaa. 1,5 m/c Teanuk OMAAR XapAKAT KMAAE€TTaH ONéfa~-

yayHmurira tenr =+, Macodany yrume - o

Xapakat Kind, HKKA RoeaIHIHT

v

L +1, 1300m+250m 1550m
A tEY T = =86¢. 1a 6o~
8 v v T I8M/c €. Aabo

- AW yHAaH 30 MHHYTZAH cYHT MyJara YMKKan Bejsocurenyy 10

MUHYTAZH CYHr KyBUO $TULNY YIVH Kauaal TeznuK CMAaH Xapa- - e

KarT KWIMIUH Kepak?

BepuaraH:
V=15Mm/c

t =10Mun=600c

At=20MH=1200c
Tonnm Kepak:

V,-?

Eyuur: Tuéna Ba BeoCHNEN4UMHUHT TE3-
surapuHy V), Ba 'V, 1e6 Genrunaiimns
TTuéna ga perOCUNIENYH Macohan
macodaH Bocub Yrranauri yuyH Wi
popMyracHHH Kyitnaariua ésamma:

S=V it =V (t,+At) | (1) -

> t,— BEIOCMNENYH BaKTH, Aty ~ BeENOCHMIICAYN Ba muénaz -
= capqmaraﬂ BaKT d)apm (1) aan

LA, - -
Vp=Vpie— @
iy _ - .
xucoBnaliMns: o
: 1
15 S00e 12000 o 1800 o k3 dS e
e 600¢ 600 g

Bestocurienyu 4,5 M/C TeIHK GHaH XapaKar KPAULILKY KEpaK

6¥namu.
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1V 606
16-§. AVIAHA BEYIUIAB TEKVIC XAPAKAT

* Tabuar pa TexHAKana Xapakar TPaeKTOPHICH TYFPH YH3HK,
BYRMail, arpy yrsuKaay ubopat OYAraH ¥apakaTiap xam Kyaa
. KV yupaiimy. ByRaa¥i xapaxarra 3rpe TH3HKIE Xapagar 1e0 aTa-
.2 Jland. Drpu YH3HKIIA XapaKaT Mypakkab Xapaxar 6¥nud, xapaxar

" JABOMMIA XMCMHHHT KoopauHaranapy (X Ba ¥) $arapam. TYFpu

- . YH3WKIN Xapakatiad dakat OHTTa KoopauHara yarapagn. OTpu

YH3MKIY ¥apaKaTaa TeanmK Ba Tealanuil BEKTOPIapuHuHr Hita-
JHLIH ¥3rapuiiu GWTaH yIapHEMHT MOOYJUIAPH XaM yarapagk. Tes-

-+ JIMK BEKTOPH HYHANMITMHMHT ¥3rapuillK TDaeKTOPUAHWHT 2rpH-
.7 -2 vrura Gornuk Gynagy. .
' Mogauii HykTa MN 20pH YM3HKJIM TpacKTopus O¥itkua . -

xapaxar xpna€tras 6¥ncun (4.1-pacu).

4. 1-pacu.

_ MN =2rpy Yusuk, GViinya TpacK TOpUAHKHT TPUIKTUTA MOC
PABAIIAA altana Elnapy YyM3Uus, XapaKkar afinaHa 6¥iiuua x¥pud
unknaann. O, K=R , O,P=R, sa O,F=R; Karrannxiap Tpaexro-
PMAHIHIE MOC HYKTAIAPHIArK STPHAKK paguycnapt xucotiaHa-
m, Q; O, Ba O, HyKranap TPaeKTOPHSIHVHI 3PAIHK MAPKasia-
PH 1e0 aranagy, STPUAMK PaiiyCHra TeCKapH BYaraH Karraiik-
ka (C=1/R) TpaeKTOpUSHRHT Gepriiral HYKYanaryd ArpuiHra
Ae6 aranamu. Jemak, MXTUEPMIT WIAKITIATH TPEEKTOPUAHUHT A710-
XMia KueMnapnay R panuycura Moc kellyBuM ailnaHaHuHT 81
GYiinab HynaérraH xapakar geb xapan MyMKMH,
DIpY YH3HKJH XAPAKAT 3HT coala MO HYKTaHHHT aitia-
Ha O¥iined Tekue XapakaTHanp.
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Ali1ana 6yiinab Tekuc Xapakarra Mucos1 cudatuiaa Epiiur
OMp cyTKaauk Xapakatuia Ep 103m HyKTajapuHUHE, aitaHaéT-
raH XUcM OMpop HyKTacHHUHI XapakaTtu, Ep aTpoduaa foupa-
BUit opOuta 6¥¥aa0 yuaérrad CyHbui ynmom xapakary Ba 60-
IUKANAPHU KCJITUPHLL MYMKHH.

Mozauii HyKrauvHr aiaalia 6yit1ab rekuc xapakaru je6,
TEeHT BaKwiapsa TeHr éinapiii 6ocub YraamraH xapakarra ai-
THJIA/IN.

Mopmmii HykranuHr aiilaHa 6¥itMua Tekuc xapakaty 6uaaH
TaHUIAIKK (4.2-pacM).
Aitnada 6Vitnua xapakar
KH1aETrad MOJLAMM HyKTa A
t naiTma A BasusITa3, Y
naitiaa aca B BasMsITAZ g
G¥acun, y Xomia At=t,-1 U
Bakr opanruia AB aiina-

Ha &itvra teur 6Vnrau S )

macodaniy Oocub yragu.

MOojLIMIA HYKFaHUHI Xapa- B
AS 4.2-pacM.

KaT TC3JNMTU V=7\—

(opmyna Ounal aHUKIaHAIK. By TE31MK MOAAUIN HYKTAHUHT YU-
SUKSIM TE3NUrKAnp. Aitnana 6¥1a0 TeKHC Xapakatia MoK HYK-
TAHUIIT UCTaraH BasuALard YM3HKIH TCIUrHHM T MOJY;IM Y3rap-
Maitay, HyHanuiuy 3ca aiijlaHa HyKTacura YTKasunran ypuHMa
OVilnua y3iyKeus ¥3rapaiy.

AllaHMa XapakATHU TYWYHTHPULLNA YHM3UKIH TEe3IHKIAH
TalIKApu Oypyak Te3JIUMK TYUIYHYacHIaH XaM hoijaiaHurajiu.
By KaTTaJIMKHU aliK1aul YYYH MOAMI HYKTAHUHI t rafitiaru
A BasMATMHH aitylaHa MapKasy 6unaH Tyrawrtupu6, OA=R pa-
AWYC-BEKTOpra TeHr AcO, At BakriaH CYHI MOAAMI HYKTaHUHI
aliylaHa Oyisgab KYuraH siHrM BasusaTH B Hu allaatia Mapkasu
oustan TyraniTupud, OB=R paiauyc-Bekrop opKasin udonaab,
Ag Oypuauw OGypuary aHUKAaHaIH.

Ao—(rpekua A-fiei1bTa, O—hu)—Moanit nyKraiuir ovpu-
v Oypuard, Ao SypuINLL OYpUarvHUKHT GUPAUTH PAJIMABAUD
(pa); L pax 57,3 ra Teur.

Pajjnan—aitlaHaHMHT MKKU PAJIMYCH opacuaary MapkKasuii
Gypuak 6Viuo0, yaap opacy;lard ¢l y3VHIUTK DAINVC Y3ViLIUIi-

S /
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ra Teur oVaaim (4.3-pacMm), aoun AB=R. KucMmiuur aiiaHa
oViL1a0 xapakarvuy Taserduiatit yavit Gypuak Te3HK TYIyHa-
CU KMPUTWIH. Bypuak Teanuk Ac6 Bakr Gupaury Huuaa 6ypu-
Juil -Gypuarura MUKJAOP XUXaTHAAH TeHTI 6¥1raH KaTTaymMKKa
alirnaamy. bypuak Tesauk o (rpextia oMera) xapgu ounam 6c¢i-
THIaHaau:

0.

)

Mo; vt HyKTaliHr aifsiana
Syitab yarapmac Gypyuax TeuIHK
6unaH KuiagérraH Xapakaty aii- / R &‘
Jana 6Vitiiab Tekuc xapakar gcod )
aranany. |

Bypuak Te3NMKHUHT OUp;IH-
14 Bapya GUPIAMKIAP CUCTCMach- A
Aa Oup xXua OViuG, cexyHaura /@\
paguan Kaly.1 KUsMiTall Ba Kyii- 0
naaruya 6enruiaranm:

panfc=1/c. 4.3-pacm.

Dypuak TC3MK BEXTOD XaT-

TaUK OYM0, YHUHT HYHAIMIIY alaaHu YKy OVitnva OYnann
B4 11apMa KOMIaCH acOCUIA atuKataau (4.3-pacM).

Arap napMma ;JaCTaCHHUHT aii-
JlaHKMu AYHaMUINY aliiaHMa Xapa-
KaT HYHAIMILNIA MOC Keslca, rap- b
MailMHI WIrapuiaHMa XapakaT L1 -
Oypyak Te3JiMK HYHaaMIIMNIHN B v
Kypcaraim.

Tekue aildarMa Xapaxkartia
OypUaK TEIHMK BCKTOPHITUTIT MUK~
aopu (Moiyiau) Ba UVHasiMwu
¥3rapMaciurnial e=const jie6
E3UIH MYMKMIL.

BypHak Teasmkuunr udogacu-
Hu GoLUKA K¥puLiniizia E3ul yiuy 4.4-pacm.
alislaHuLl 4aBpy Ba OMPIIMK BaKT
Huraa altlanKuLIap Coln, LY alnatldii yacrotacuaaH ¢otiga-
Jlavunamm (4.4-pacm).

B
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Mojyinit HyKTaHUHI OUp MapTa TYJIMK alislaHuLL YavH capd-
JlaHraH BaKTH, ailnaHuil gaspu Aeb atasiaau a T xapdm Ousau
BeIaHaM.

Moaau# 1yKTanMHr Oup CeKyHj Wuwia aillannuiap co-
HUra aiaHKII yacToTack el aTanaiy Ba v (rpekua Hio) xapthu
ounaH 6earnaadaigu. Jlasp Ba yacrora ¥3apo TecKkapy KaTTAIMK
OYJATaHAMIM YUYH KYHUHIArHAAPHU C3ULU MYMKMH:

:l 8a T:l
T v

Moaauit Hykra t=T BakT paBoMuia 2m paauall dypiakka
(3609 GypuavuinBM xucobra oncak, 6ypuak TE3NHK Kyiuaa-
rMua aHUKNAHAAU:

0)=9=Z£=27m
T

Hxkumiiuy Tomotigan Mogauii HyKTa t=T BakT uunaa aiia-
HyBuYM Oup Mapra alilaHany Ba aliava ysywimru S=2n R ra
TeHr Macodauu 6ocub Yrapu. Moannii HyKTaHUHT TeKUC aif-
JIAHM4d XapaKaTlia YM3MKJIM TCNIHK MOAYIIM Y3rapMac (g=const)

6yaraHu yuyH Oy TesnukHu V = E copmyna 6¥iinua aHUK a1l
{

MYMKHH, Y X044 YH3UKAM Te3NUK (GOpMYAacH

V=-‘;=—27—R=27IRU

k¥punuiuga €3umiagm. bypuak tesnnK o =2x v 3KaHH xucobra
JIHCA, BypYak TC3IMK BrilaH YU3HKIN TCIMK YpTacuia Kyiu-
Jardua mytocadatiu €3uur MyMkun oynagu: V=oR.
AlislaHa 6¥iinal TCKHC XapakaTr KUAAETTaH XHCM YU3HIGTH Te3-
SIATMHUHT OypYak TesIMKKa HUCOATH aitflaHa paTMyCchra TCHT JKaH:

V_2mRv _
D) 21V
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17-§. XUCMHMHT AMJIAHA BYWJIAB TEKUC
XAPAKATUJIATH TE3JIAHUIIIA

XKueMm (Moagamii HykTa) ainana 6¥iinad Horekuc xapa-
KAT KAAraHda XUCMHHHT YU3KUKAW Teaaurd OwiaH Oypuak
Teanuru XaM yarapaau. [LYHUHr yqyll UM3UKIAHM Te3AaHUII
Kabu Oypuyak TesfaHuIn g (Tpekua SIICHIIOH) TYLIYHYacH,1al
doitrananunau.

Bypuak resnaHuiny ¢ ge6, 6ypuak re3nuru Yarapuin AW
HUHT Wy Y3rapyil yuyH KeTraH BaKI OpajMFu At ra Hucba-
TUTa alTUAau:

£ =—. (1

At
Arap ailiavanmHr paguycu yarapmac (R=const) 6yica,
OYPUIAK TE3AMKHUHT Y3rapuitiu dakar AV UM3HIGIH TE3AUKHUHT

AV
y3rapuiiy xucodura 6ynaam, auHu AV=RAw aaH Ao = T HU

aluKi1ao, (1) dhopMynara xyicak:

AW AV/R 1AV a
gm—— == ———=— )

(2) opmynara acocaH YM3MKIKW Tedilanuil dunan dypyak
TEINMAHKUIU OPACKIA KYHMAArMUA MYHOCAOATHI E311 MYMKHIL

a=g¢ R. 3)

bypuax Teanuk Ba Oypuak TeTaHUILI—BEKTOP KaTTATUKAApAUD.
(1) dopaysara acocaH Sypyak Tef1al MIIY € HUHT HYHAIMIIM aiina-
Huu Vky 6Viinya 6Y5iu0, Oypyak TEIMMK BeKTOpY o HUANT Y3rapuiin
fnanviim Gunan Oup xmn Ofnam. Arap Xapakar TeanaHysuati OVnca,
€ BEKTOp o ra napaien (4.5-pacM), Xapakat cckuiiaiiyByaH Oyica, €
BEKTOP (v I'a aHTUNapabies 6ynanu (4.5-pacu, 6).

AliaHa O¥iinad TeKNUC Yarapysyall xapakariia MOLIMMA HYKTa At
BAKT OVpUaKKa JapoMHaa GYpHANLLKIY XpUcobra O;Ii0, TeKUC Yara-
[PYRUAH XapakaT y4yH oHMH Texuk V=V, + at Ba Wya dopMyracu
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S=rg+ -;_ ra acociaasuG, Gypuak Teanuk Ba OYPHIHIT ﬁypqa-
ru wbananap KyiHAark KYpUHADIAA ARUKIAHATN

THE

- W=W tet ; LAy
*m LT N et Wﬁi 4y xﬁ?"‘x{ﬂ WO
- Q= W tr—o»> @
) _.."'-V-'l"'»’- . . 2 Tepialere,
.' (4) bopmynana W, — Moaauil HyKTaHYHE BourarPyy 6yp-
YaK TEIUTH. e T
Bypuak Tes- @' BN : A
NEHALLHWAE Gup- e . £y
NUTH  CeRyHA A1 4. S
KBa/ipaTira pagu- R -
aH (pan;’cl)( £ \ { (
Kabyn KUAMHIaH., J/ ‘-\
OHIH XKuCM e S
aithava 6¥inab @ - ' & £

TEKUC Xapaxar  4.35-pacm.

KUAraH Xonaaru

TenaHMILHN annknainuk. byHaalt xapaxama KHUCMHUKT YH3HK-
v Te3nurd mogyau G¥itnua Yarapmac 0¥nuG, awHu [V]=const,
UMM TEINHK BEKTOPH ¥V, H¥HanWIUK ¥arapyeyan 6¥nanu sa
TPAEKTOPUAHMHT Xap BUpP HYKTack/ia aitlaHara YTKASHATaH YpUH-
ma Gyinad uyHataan. Jemax, V reanuk HyHanvium BakT YUy
SuNaH yanykeus ¥arapub, TesNaHHIIHKY XOCHN KHABIH. By xom

- V.=V, AF
TeanaH1In & = p -_—= T chopmysa € epﬂamma AHUKAHATH,

& TesaHmw 3EKTOPH AV Teannk BEKTOpH Gmlan OHp XHaT
AyHanaaM, UyHKH 1t BaKT CKANEp KATTanHK.

Aitntana 6yiinab TexMc xapakaT KHAa€rraH XHUCM GONUTaH-
FHUY t BAKT MOMEHTHAA A HYKTala, Xyla KHUIHK BAKT YVTTaHIaH
CyHr BasusTEN B nykTara yaraprHpeyH. JKueMaMBr A HyKTaga-
v Tesnuruby V,, B HyKragaru tesnnruby V, 6unan Genrunai-
nK (4.6-pacm). ABa B uykranapnaru reznuk Monyjuiapu dup
. XWN ped XMCobnzHaan. At BAKT OPANMEMIAIR TEITHKHUHT Yara—,

| PUILIAHYU TOMML YuyH V), BexTopaan V, BeXTOP aliipuaaii. .




AOB Ba BJIC yu6ypuakaap’ ““‘“"’"“ “"“““‘““”M‘ "ﬁ)
yXWALL, YYHKA TeHT EHH, SHHH A [P HERENT
0A=0B=R Ba B/I=BC= V‘, wmy-
HBHraeK, Oypuak OAB Bypuak
CB/ ra tenr (bypuak AOB=6yp-
yak CBHA), v xoama AB:A-
O=CH:BC HpcOaTHH €31l MyM-
KMH. AB BaTtap Xyoa KHYMK
6¥araHaurH cafabau
AB=AB=AB~=Vat &it 6unan an-
Mauthput, AO=R, CHA=AV,

4._6-pac1u.
BC=V TeHrauKIaH Ké{; = ‘QV :
b RV
2
HUCOATHH E211L MYMKMH, Gyma]—] AV = KeIUG YnKamy.
' Faptrp e .
Teananum 3¢a
AV VAt V? \
== = — (S) .
At AR R

wdhona KpruHHHIAL aHVKTAHEAN.

TeznaHuu #¥HaminmHg aHUKIaW yuyH AB €inn kiumkotati-
TapuG, AV sexropru OB pampyera sKRHIATHPUG Gopunau Ba
JNHMMWTH paguyc GutaH mocramtHpeaand. Hatnxaga AV gexrop
Ba ¢ Te3NAHMLI afIaHa Mapkasira paguyc O¥inya fyranagu. Jde-
Mak, TCIMAHHILI MApKa3ra MHTUIMA TeVIaHNLI ned aTanagy,

Mapkasra MHTUIMA TE3NAHULLIA JXKUCMHMHT (MOLAM HYK-
Ta) TEMAHKIIK AiNaHMa XAPAKAT KUNaéITaH XUCMHMAT Xapa-
KaT TPACKTOPHACKHHMHT MCTAITaH HYKTACHAATH XaPakaT T3y -
rura MeprenAUKYISp Ba aitiaHa MapkKasdra TOMoH HyHalran
oyaaam. K¥nMHYa MapKasra MHTHAMA Te3NaHKL HOpMan Te3-
naHMin neb aranagd. ARlaHmMa Xapakat KHRagrrad XMCMHUHT
YU3NKAW TEINHIWHH, Bypyax Te3MMK, JABP Ba YacToTa HunaH
BornaHR MyrocabaTnapiny xiucobra oiub, Mapkasra WHTHAMA
Te3MaHNLI MOAYAMHH Kyiuaaruua wchoganai MyMKHH:

2
_ R = 4n°R
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{0} popmynagan kVpnnud TyprOanKK, MapKasra MHTUIMA
TE3NaHUL AHNAHR PAIRYCHTA TYFPU fTPONOPLIMOHAN KaH. oy
=)

18-§. MACAJIA EYHIIT HAMYHANAPHA R

T-sacara, Peaktyg camonér 720 kM/coar BollinaHEUY Te3-
AMK GHNaH yuMoxaa. X.apakaTHUHr GHpop MoMetTuAad Boli-
126 10 ¢ nasoMuaa 10 M/c? TeanaHMWE GUIAH XapaKaT KHAca,
OXMPTH | c_aa KaH4a Macocbanu yun® ¥Tany Ba OXMpPry TeIMUrH
KaHza# 6yaanu? :

Bepuarati: § ki 15t
V,=720km/coar=200m/coar Eyuur: Camonér
. SouIaHFHY -
=10¢c _ TE3NMUTHHHHYF TEKHC
o Te3NaHyBuYaH XapakKar .
i 4=le LaM flasn Tenrnamacuaan i sat-t, 4,
‘ : SRR BaKT OpANUFHIATH
a=10 m/c? ot $THATAH AYINAp OpKaIM
4 TOTAMHS: .0 3§
Tonuu Kepak: . e
N . ar . .
S,-7 V-2 . _ S=V;,t+_—5—; R
—t ¥
§-8, = Vn(r—t])+£(£§——')_g

.‘.»_.g*_f"- TenrnMrnapHy xagma-xan aﬁupuﬁ, S, Macotba AHMKIAHAMN!

O

"~ LW R — i.;t%-?.k.ﬁfﬁ
I S—(S—S]) [Vz+§t_]_[y(l I)+ﬂ(t t,)}
.....\ ' ._ 2 ] 2 3
2 2 2 ,
S]=V0;+ff__.yo;+yotl+agtl,_£{_._iiﬂ_, N
g TR -
' e
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B IRD WIGHA HPRoguB ar g Y

IOExlcz

- € 200m+100M~5m=295m
Oxupm TeFhMK TEKHC TE3NAHYBYAH XapaKar y<yH onHi
TEINHK hOpMYSIACHIAH TOMTHIANN: PR

V=V +at=200 M/c+10 m/c®X 10 c=300 m/c.
XKaaob, S —295 M; V=300 m/c.

2-macaaa. Wxxe Kuiu xapaxatia GynraH scKanaTtopHUHT xapa-
Kat fifHaniuv 6yitnya nacrra jorypus TyinMoxaa. BUpUHYH KH-
HWUHWKET TEMAMM V), NKKKHYM KWIWHWHT TYLITHUE Te3NHIT nV
G¥ca, Gupuiuu KHU.IH CKWIATOPHHHT 3WHANAP COHMHH & Ta
MKKHHYM OfaM 3¢ca fTa caHany. DckanatopHUHE YMyMui 3UHL1a-
pu coHul N Ba 3CKanaTop TEINMIK V, TOMIICHH.

Enviu. Macana eumiuga 3CKaNaTOpHEHE TYiAW 6VHYa yMy-
MHit y3yriiurv 1 nef onunanu. Y Xomaa yMymuit yayanuk 6¥iinda

N
IHHARAP COHM _1_ Ta 6ynagu. BUPHMHYH KMIIKMHUHT 3CKAJIaTOP-

JAH TYLIMLI BAKTH ,
C W, +¥%)
©ocub yrraH Ay Ay
: P
o bl v 1 (P’Z + V) _ ' R !;%3) . .
OpMYIATAH TOMUNAH. . £
HXkuHYY KM YUYH TYIEMII BAKTH e
. . i Geadna o . [ELEg e ,w" e
85" 2o+ vm) &
Ba OocHb ¥Tran Hynd _ E
L AR T
[V +nV) |
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¥ xoina OMpHHYM KULUM CAHATAH 3HHATAP COHU

_ VI N

TV, 4V, | )
Ba UKKWHYHY KHUIH YUYYH

_ nVII N

”W+fo ©

€311 MYMKUH.
(5) Ba (6) popMyianaH

N _ VK +VK |
7
6a :
7
N___-V21f+nV,lf @
nV,l )

(7) cucrtema alMKIalalu Ba YMYMUH 3uHa1ap COHM TCHI'
OViAraHnurIaH

VAK +VIK _Vif & nVif

V1 Vi acO ¢34 MYMKHH,
1 !

OyH1aH Van+-V,Kn=V2f+V,fn,
V,Kn-V,i+V,fn-V Kn,
V(Kn-1)=V n{{-K),

ICKANATOP TE3IUTH

nlf—k
v, =V, n(f —k). (8)
kn- f
) .Vl N
DeKANIATOPArH YMyMUit suHasiap coHn K = — '——— jaH
TOIMWIAM v,+v, 1
kV,+kV,=V N Jan K(V,+V)=V N

Rt}
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N=_1<<_Vz_+ﬁ)=,<(ﬁ+1) o
Z Z

1
éku (9) ra (8) Hu xVitnd éscak,

relf=k)

N=K(1+5)=K L. b Y
v v

K[1+.n_(,f;'.']f)i|=]<(1m,__f_+_"f:fﬁ); k('?f"f)z kf(”‘f)_
kn-f kn-f kn-f kn-f

kn-f° V. kn— f

Kaaob. V, =V, nlf k), N = K[ Vz) LAY
1

J-macana. 90 KM/coaT TeUIMK GUIIaH XapaKaThaHACTTat JieK-
TpoIoe3a TopMo3 GepraHgan cyHr 350 M MacodaHmn Gocud yrrad
O¥nca, 3nEKTPONOSIAHUHT TEINAHUIIK BA TOPMO3AaNLL BaK-
TH TOTTHJICHH.

Bepuiiran:

V,=90 xm/coar=25 m/c,

S=350 M

V=0

Tonuut Kepak:

a-?; t-?

Eunui. Oxupru teanuk V=0 6¥araunuru caGabau xapakar
TEKHUC CEKUHNaHyB'1aH 6ynaau.

V2=V2-2aS GopMynafaH Tesnanuu g = K’———“ n

TOMWIagun.

-V
Topmosnanni BaKm a = ——2 Gopmynanas
pMY.

=it @
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25) —- :
a=- ( ) _ 025 ~09_],,qym<n V=0,

2x350 70002 ¢

——25]

[= —‘l— =30c-
~0.9-
p

Kaeob. a=0,9 m/c?, t=30c¢.

4-macanra. XKucm OGolnaHrny V, Tesnuk Gunan sepTvkan
IOKOpHIra OTHIIraH O31ca, XXUCMIUTID Kyrapu;mm BaKTH Ba Kyra-
PUIIMILN GaNaHJTHIH TOTTHIICHH. XABOHUHI' KAPILWIMIY XHCOGra
OJIMHMACHH.

Euuii. XKucM BepTHKa 10KOPUTd OTHIFAHAA, KHCMHUHT
9PKUH TYHIWIH TCITAHULUN BEPTUKAL paBULLA Nactra HyHa-
ratr 6ynaam, AcMak, Xapakat TeKMC CCKUHJIaHYBUAH OViagu.
byiiiait xapakatina XUCMIIMHT K¥Tapuani GanaHyIMIu:

P 3)
2

Kirapaenie sakwee V=V gt (2} zan V=0 xorx yiyer
V=gl 1e6, t=V, /g (3) dopmyia acocHaa aHUKNAHALH.
(2) dopmynara (3) dbopmyiann Kyinb, K¥rapuadiu Ga-
JAHLTUPM TONUIA/IM:
2 2 2 2
hng_Vi:.VLVV;) 4
g 2\g g 28 2g

2
XKaegob. I=K°-; hzl/ﬂ—.
g 2g

S-macana. IpkuH TyILAETTaH XUCM oxupru h=196 M i¥nnu
,=4 c.na yrran 6yinca, XUCMHUHI PDKMH TYIIKLI BaKTH 1 By
Tynuul 6anaH;uMry h TONWICHH.

bepwirari:

2=9,8 m/c?

t=4c

56
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h,=196 M

Tonuiu kepax:

t-2; h-?

Eumni. Macaia uiapryra acocaH XMCMHHHI BOUIaHFAY Te3-
aurn V=0.

BPpKHH TyHIUIT GanaHLIMIMHKA aHUKJIAL YYyH | BaKTaa Ty-
i GasaHanuru h Ba t-t, BaKmiard Ty danaHaivryg h
YUVH alloxuia-anoxyaa dpopmynanap €3Uil Kepak, SbHu

h=gt?/2 Ba }; -~ h = _g;(t_gi .

By renrnaManap 6upranukia eyuaany:

£ t? rt’
g2 -h = g2 - gt +2— £
Tymnur BaKru: | =£’-+—};—']—= %c+ 9'896 ¢c=2¢+5¢c=Tc.
8n x4
2 987 x49¢?
Tywnw anadmiru: ='g7 = -75—-—2— =49%49x =2401.x.

XKaeob. 1==7 ¢; h=240,1 M.
19-§. KNCMIINIT MYPAKKAB XAPAKATHU

bua xucM (Moyynii HyKTa) XapakaTuiiy YpraHuLl BaxkTyaa
KHCMTTAHT TYFPU YU3UKAW XapaKaTUHHU, 3TPU UM3IHKJIM XapaKa-
T €K1 aitnaHa 6Viinab xapakarvuyy ¥praHvw Ounan Oup Karop-
J1a XUCMHUHT OUp BaKTHUHT ¥3uaa OUp Heua xapakaTiga UWITH-
POK 3THIIMHM XaM Yprain® UNKMUIMMU3 1*03KM, IYHKW TabuaTt-
Ja 6ynaguran xapakar Typianya 6ynaam. '

bup Heuya cojlla xapakatiapiaH ubopar OyaraH xapakar
MYPAKKa0 xapakar el ataiagu. ByHjal xapakataa XUCMHUNT
XAPAKAT TPAEKTOPUSICH TYFPK UM3UK, CKH 3TPU YMBUKIaH ubopat
oYM MYMKHH.

Mypakkab xapakariapiiv ypranuinaa Oyiinai xapakaTHH
MYCTAKHI COLIA Xapakarjlait noopaT TalIKUII DTYRUUIAPra ax-
partuil ;103uM. Mypakkab xapakarra Mucon cudaruina Ep cupru-
AaH TFOPH30HTIA MahiyM OypuaK OCTH/Ia OTHJIIaH XUCM Xapa-
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Karu &k Ep cupTUAaH rOPpU3OHTAA OTHJITaH XUCM XapakaTHHH
oituul MyMKuH. By xapakaTaapHu aioxuIa-anoxuaa Kypub uu-
Kalnuk.

1. Topu3soHTAJI OTHATaH XHCM XapaKaTH.

Ep cvpTugan ropnsontan OTHIAH XHCM HKKUTA Xapakatia
MIITHUPOK ITa/IM, SHDHUA FOPpU3OHTAN HYHANHILIK TCKUC XapaKar-
na V.=V, Ba seprukai 6¥itMya spkuH Tywdinaa (4.7-pacM).

~g

f 0
|
l

1

4.7-pacM.

By ukxana xapakar MycTakuil xapakat GYarariiMry yuyH XXuc-
MHHHI TYAUK XapakaT BaKTH XUCMHHUHI h 6alaHaMKIaH Ty-
1KLL BaKTUTa TCHI OYnaau, saibHH

t2
h=Vot+%— (I)

¢dopmynara acocan V=0 6yaraHauruHu xucobra oscak, (1)
dopMmynaHu

=gt?/2 2
KYpuHHUUIIa €316, TVINK XapakaT BAKTHHU TONaMK3:
g
Y xouaa XHCMHHUHT TOPU30HTAN HyHamLIa GocnG Yrran Hymm
2h 2h
S=Vt=V [:—; S=V_|— @)
Vg g
dopMyAaNaH TOITUNIN.
8
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Kucmuuir Epra Tyluyin HyKTacHjaary Te3;Iurniu aHuKaai
yuyH V=V, Ba Vy=gt IKAHAUTU xpcobra onuHca, YMYMHH Te3-
JYKHY KyHWIard Kypuliunaa €3uil MyMKAH:

VeV V2 = Ve gt = \’vﬁz + g’ % =/V,’ +2gh (5)

Ep cupTHAaH ropHM30HTl OTHITAH KHUCM XAPAKATH Kabu Xapa-
Kar OyImb, XapakaT TPACKTOPUSICH 11apabosiagad HOOopaT 3KaH.

2. l'opuzotitra HAcGaTaH MabiyM Oypuak OCTHIIA OTUSITaH XUCM
XAPaKATU.

3ambapakiaal VY, GOlLIaHFUY TeNIMK OMIaH OTHJITaH CHapsiL

.. ..... aOypuak xocua KWIKG XapakaT KWIa€TraH

6yncuH (4 8 paCM) Maskyp xapakaTHU MOgIuit Hykra 1e6 Kapab,
X4BOHMHI XApLUMAXIH JbTHOOpra onHMaiian. Xapakat Mypakkat
Oyaranaury cadadbiiy MKKUTA MYCTAKWI cOdjia Xapakalra axpa-
THII MYMKMH.

TopusoHran V)
TALKWI 3TYBYH 4 "
cudatuaa Gou- T
AaHFM4 V Tes- §i . } ’?%Q
mxim V, owian, & . r_v. %,

> ¢ - ki Vs UCmuK >
BLp’lMK(U] TAaWl >,{ d“ u“u’;!s
KWA JTYBYH CH- [ x

)

daruna Vy XUC- i .
MHUHI 3PKAH e Sran N
TYHIMII TE3)1a- 7 o,
HWILIU TEKHUC 4.8-pacM.

y3rapyBuyaH
XapakaTHWHI OHWH TE3AUTN Kabyil KHIUHAAN. V,— I'OPHU3OHTA
TEKUC XapaxaT Tes;urH. Pacmyian V Ba V, Talkuil DTYBUM TE3NIMK-
nap Kyiuaard kKYpuHuliga adaKiaHaiu:
V=V, cosa,
V V sina. )
Macasianu comaﬂammpmu Max.ca,mna KOODAMHATAIAP CHC-
TEMACHHH T OOWNAHFUY TesnuK BeKTOpH V) it XOV Tekuciau-
™aa Eraurad KWIKG oiamMus, y Xonaa a —42—0 a=-g, 2= =0
71¢0 C3UIL MYMKUH.
TesMK BEKTOPUHUIT KOOpPAWHATA YKAApHIAATH NPOEKIIHsi-
Japy
V =V, cosa,
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. }Jq?ﬂ -wsl;lu: o i .~_\':..¢-:... _. V ".:V Sina_gt ’ . .\ -. . (2)

g _ . _
Xapaxgar TCHFJ‘I&MEUIRDH Ica : : B AT
X=V 1 cosu R
Y=V tsma -gt2/2 e 2t (3)
stpnuuuma uchoganaHany. '
 (3) TeHrnamaHWHT DUPUHYUCHIAH BAKTHH
._i':' - X
MDA M t= ———— o - 4
Vocosar NW&&%&)Y

OpKaJII—l udoanab, Mot HYKTAHMHT XapakaT Tpaek:ropnﬂ— ,
CH TOnKJIagH:

: X 1 X? gX?
Y=V — 2 sing-— ————-z)(t o ——=——— (5}
, i 0 VO cOs oL 2 & V cos o & 2V02 COSZ C!. .

) By Y ¥Rura napannen cummerpux ?Kura ara O¥nraH napa—~
Goa TeHrIaMacH aup. i
: KACMHUHT MaKeuMan KyTapuiuit banavymia y=h,  Hu TO- -
TIALE YUYH XHCM TPAEKTOPHUSCKHUHI 3HT I0KOpH HyKracuaa V=0
OYmaLmAM xHeobra oauu Kepax. V. —V sin-gt=0TeHrmamanaH xyra-

V,sina
prnMni Bam Ly = __g HU aHHKIA0, KMCMHHHT MaKeHMan

- Ky rapeTHL GAIARTHTY GODMYTACHTR KYAWTAHAAT] KyAMaTH

: PR Z s 2
By =V, Vnsmasina__hg_[vu sin oc}=V0 sin” o

g g 2g
AHUKIAHAIM . - .
YyHill BAKTHHU AHHKAAWAA CHADAAHHHT yJHLI OXMpHAari
KOOpOnHaTack y=0 SKaHIMIrMHN Xpicobra onuil kepax bynami Ba -
(5) TeHTIAMAaHHHT MKKMHYNCHIAH, SbHH Y=V, sina-gt?/2=0 nan ~
YUK BAKTH o

®

_ 2V, sina

) s .:(7)_;_... -

©OHMTORAMM3. o pa0R VL
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CHapsIHUHT YU Y3OKIMIMHM TOTHIL Y4YH X KOOpAWHATA
$OpMYNAcHLA { BAKT YUMIL DUNAH aNMAWTHDUIAAN, AbHI

. 2V, si 2V, si
X =SMAX = OtY cosu_:vo._mcosc:‘:_gmig (8)
: g g '

dopMynanu Tonamus. TPUTOHOMETPUS KYpPCuAan
2singX coso=sin2c¢ 3KaHANUTH CH3rad MALIYM.

y x : B s
Visin2a THr
Syax = —“’—g— | )

sin2a=1 GynraHaa S, Y30OKAMK 3HT y3yH 6¥nany.

Jemak, 2c=90° 6¥sica, a=45° 6¥nanu.

10 yHmain kxunub, chHapal yavH KyAnIaru TeHrIamaiapHyi
TOIIHK:

1. MakcuMai KyTaprinil Gananmmarn: Kﬂ‘_‘ﬁ
2g
N o ¥, sine
2. Kyrapumm BAKIM: ¢, = -2——.
3. Yuum Balcrvl . Z_V_M
g

7, 2
2V sinacosa 'V, sinla

g 5
S. Yuum Gypuarn: sin2o=1; 26=90% a=45" :

4. Yyuin y30KMru: Sy, =

Pean XonaTnapra XXMcMra XaBOHUHE KapIIHIUIY TARCUP ITHG,
XAPAKAT TEANUIMHA KAMAWTUPANM, HATHKALA WIACM TPAcKTOPUA-
cH napadonagad dapK Kuaubd, nacaiiiiu KucMK THKpOK, b¥nraH
CanMMCTUR 3TPU UHZUKIAH WGopaT TPaexTOpUAHY Yu3aam.

ByHnaaH tamxapy, XABOHUHT KAPLITMIIKCY XUCOOHIa XHUCM-
HHHT KYTapuaan SanaHiaury Ba VaHIU YIOKAMIY KaMasid,

T

LEREAT TR e et
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u'! 20-§. MACAJIA EYHMII HAMYHAJIAPH

I-Macang. COBTHMHT MUHYT KVpCATKMUYY CEKYHI KYpCaTKM-
qHAaH 5 mapta y3yH 6¥nca, coaT K¥pcaTKMYAapUHHHT OXUPK 8-
TH YH3UKIN Teannxnapy nucbaty Karizai 6ynanu?

Euviu, CekyHzn x¥pcaTkvuy Hup MapTa aimanud YHKHIH
yayd 1 MuHYT (n=1 afin/MuB) capd KUATAHOATH MMSKKAK Te3- -
€08 V =2nRn dopmynara acocuna tomuaann. CoaTHHHN MM~
HYT K¥PCATKMYM CERYH/ KYPCATKIIILIAH 3 MapTa y3yH Ginrad- -
Jnry cababiru Bup MUHyTIArM aitmandiunap cosnt n=| /60 ajtn/
MHH OVAuD, YUSHKIN Te3 HrH 3ca :

, V =2r5Rn, il "_“‘"'.’"_"_'_‘
63?J1a;1}1. . . _ . E ﬁ .
¥ xonza Vo _ 27Rn _ 2x1. =.2x60 1.
SV M0aRm 1010

60

" JKaeob. 12 .
L s T
: 2-macana. Ep cUpTHAATH HYKTa YUyH: a) BKBaTopI[aFH 6)
~ 45% keHrMUKAArd YHauKNd TEINMK Ba MADPKA3Ta WHTHAMA Te3-
JaHmr xauaai 6¥nagn? Ep pagdycH 6,4%10° M Ae6 OMHHCHH. -
Bepunrad: )
o=43"
s R=6,4%10¢
R T=24 coar=24-60-60 ¢ o
Tk V-2a-? . e
V -7 a <7 s
Evpm. DKBATOPNA HYKTAHUHE YHIHMKIY TEITUTH alhaHHIH
Aappn T Ba aiinand paadycd R Ounan Kyitiaaryda GornaHTaH:

T
MapKaSFa HHTHJIMA Teal‘laHHum 2ca _ ) . .

e o

' 2n
JIaH TONMAaaM, aMMo © =—— dopMyTaHH XMcobra oacak, Map-
T EF P RTE PR VIPEN LY ISt -
L KA3rs MTHTHAMA TeaNarni o -
L ) L. . v .I.‘.m:: _I_ .
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coie i

a3 = Tz it i e . N S
. R R %" AL
dopMyra €paaMmiia OCOHPOK, TOTIHIAIN, S
Hwxopuaarid Mynoxasanapra acocnanut 430 Kenmumam
YUIHKJIH TEINHKHU

- .:Jf._ - N
27R
V, =——cos¢;
T
MapKaira MHTHUJIMA TCAMAHHIIHW 3CA
R VA —
a, = 7 CoS@

dopMyna acocMnaaz aHUKAAWl MYMKMHIMTHIAa MITOHY XOCHJE
KAUHATY. DI XHcabnaunapHd aManra OuipaMin:

U _2aR_2x314x64x10° _40,92x10° _,  m
_ T 24 x 60 x 60c 86400¢ c _
(19 : A
| _47'R _4x(314)" x64x10° Mot
= 2 2 = 0,034-%
247 x 60" x 60" ¢ _ c
4 :2—7:8(:05(;9 _ 2x314x64x10 cos45° = 465
T 24x60x60¢ o
l. 2 M M !UH‘I .
— =463x0,7—=32565—
2 ¢ ¢
M Mo
1 —cos@ = 0,034 x 0,?? = 0,0238? Mm .
¥ 2Kaeob. V =465 m/c; a =0,034 m/c? SR

Vo=325,5M/c; ap=0,0238 M/t . iy

J-macasa. Epuvar KyEun atpodmiaaryt xapakaTHHWHE YH3UK-

Jy Tesavru ToraacuH. Ep sa Ky€ul opacuaaru Macocba 1,5-104
M ,1186 QJIHHCKH,
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Bepynras:
R=]5-10\ -
Tonuiu kepax: SR
V-2 iy
Eunur. Ep Ky€w atpodhnasa 1 Biunga 1 Mapra ainauus umgH-
IWHHH xcobra oncax, aitmaHuul jaspu

T=365,25=363,25%24%60260c=31,56* 10c 6ynaau.

RASE S

2R
Huankn Te3nvk 3¢a ¥ = ——— ra acocau S
o T R gt
2.3,14-15-10" \ B
R R LA R L P T L X L
& 31,56.10°¢ R S
‘ Kasob. 29,9 kM/c. : o : ’?

4-macana. EpHuur cyasuls iiynoowm Ep cupragan 200 km
Banangnnkia Ep opOvtacura unxapwaran Oynca, cynbuit
HYNMOWHWMHT YM3HKTH TE3MWTH Ba Mapkasra UHTHIMa Tesda-
HMWIY TOTWICUH. YWDy GanaHIIHKRITH XHCMAADRIHT 3pKHH
TVIHKL TE3NaHHIUH 9,2 M/¢? Be® oAUHCHH.

&% Depunran: Eyuur. CyHrbiit H¥pmomHumr
' T *apakar opourtacy :
g§79,2m/c2 Re=R, ,h ra acocan anmka-
. HagH:
h=200x<10° M Re =6400 x+200 xv=6600 m
R =6400 xm EpHuHr cynwuif iiyagoms Ep
MapKasura HVHanran MapKasra
Tonull Kepak: WHTHAMA TEJTAHHIINY Xapakar
KHATAHM YIYH YHHHT Te3NaHH-
V-7; a-? LM 3PKHH TYINALI

Te3naHWmATa TeHr B¥nafy, asan g=a=9,2 M/c? Arap CYHsHHA
Hyngow GyHIal Tesnanuin GunaH xapakaT KHAMaca, YHUHT
XapakaT fiyHasuull TpaekTopud O¥iinua ypunma Xapakataad
pudopar O¥aHG, TYrpY wisuk 6¥inya 6nap agn. [IyvHuHr yuyH

2 .
== hOpMYNaAaH TEINAKHN TOMAMHI:

—
y M \ M
¥ =+aR; R=R." 1eb onamus, V' = \IQ,Z?xG,é]O' = 7,87(103—;
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. . ) 2 7R x.& e
Cyﬂu«m HyHJIOLL[HHHI‘ ajtann nagpy V= —I“:— d}opmyna—

27R,, o
zat = Gymagu.
1%
6 N . v
T_E-’f““x““o =53x10° ¢ = 88 aun
7,8x103-r
c

Kagob. V=7 8x10 m/c’; T=5,3%10 ¢*=88 mud.

S-macana. Ot Ep opGuracusia aiinarma xapakar Kunany 1ed,
Oitnunr Ep opOutacuzary YH3HKIN Te3/lHr1 Ba MapKasra WH-
THAMA TeVIAHWLINA TOTWiIcKH. Ep opbrtack 385000 kM, OauHr

opbura GViiyua atinaniw gaspy 27,3 cyTka Aed ORMHCHH. *
Bepunra: Euuwt. Qiivunr Ep opburacuparu %
: ' YUIUKIAK TEIMHTH: e
S 2#R '
R=3 8510 m V= - {bopmyna,aaﬂ TOTIMAATHU.

T=27,324 6060c

- 3
Tomtiu Kepar: o 2X 314 x3,85x10% a

A ) 193 T ik
27,3x24x60x60¢ ¢
V.7 a-? .
2 %

Mapkasra MHTHIMZ TedAaumil aca & = — tilopmynanaﬂ
TOMNATH. R

(1,02 x 103)’ M M |
a=~——~———g——273x10~s AR
)Kaséaynl,OZx 1 M‘/c;; a=2,?3>( 19 M{Q_ | ‘
SEMEY e e
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6—.uacaﬂa Ba.naH,quru 25 M 657111"31{ MuHOpagaH V=10 M/c
TE3NMK OHTaH rOPU3OHTAN OTHITAH KHCMHMHT xapal(aT BaKTH
t, Epra tymmw ysoxauru S Ba Epra ypuauin tesauru V to-
TIMJICHH.

Bepuiran: Euuin, NopH3oHTan oTHATEH XKRCM-
HHWHF Y4H1IT MacodacH
h=23Mm S HH MKKWTa FOpU3OHTanN S_Ba

BEPTHKAN Sy TANIKKI FTYBUMAAPHTA

axparaMund (4.9-pacm).
Y Xonna ydHWHHHT rOPHIOHTAN] Ba BEPTHKAN TALUKHI 3TYBE-
YMNZpH MOC PABHLILAA KYHHAArA4a TOMHMaIu: _

- L
2 TR S
gt N7 ] U™ Y 2
S, =h= 7 Ba S =V 1=Vt

TOWHUHT XapaKaT BaKTH Bep- h

e e  — —

THKAL yuull TEHIIAMACHARH TOmM- g,
N2 ’ -
.;b'.\: 2 . ,____,_,,..5"_.._._.;... 0&\1
' h=8 '
s : = _ AaH -
v Z ) Y y b
4.9-pagu

" 7 _ [2x25m
t= 2 .(51 2%
g 98M/ =%

KncmuyHr Epra Tyldu y3okiidrn S =Vt ra acocas TOTi~
JNanH: )
S=10 M/ex2,28 ¢=22,8 M.

KUCMBUKE ePra YPHIKL Te3Uv o ur

oz

2

v =‘JV){2 +Vr2 =JV02 +2gh ZJEOM—Q-}-'ZXg,Sﬂ;X 250 =
C [+ o

' 3 2 2

- JI 00244902 = Jssmﬁz— =243%, o
L ¢ ¢ ¢ B Y, ST
FT N by
Kaeod. 1=2,28 ¢; S,=22,8; V=24,3 /.

o
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7-macasa. TopysowTra Huebatan o=45° octuga V=12 m/c
GOMTAHFHY Te3NHK OMAaH OTUJIFAH TOLUHUHT KyTapuiauim Ga-
JaHZAMTH h, yaull BakTH t Ba yuuin Macogacu S TOMMICHH
(4.10-pacm).

bepunrat:
=450 Euwviu. TopuaonTra HieOarar Oypyak
: ocTA A ColTaHFUY Te3AHK BUIaH
V=12 m/fc OTHATAH TCLUHHHI t BAKTAZH KEHHHIA
£=9,8 m/c? TE3IMIH ¥V HUHT BEPTHKAN TALLKIII
STYBYA V, Ba BEPTHKAI CHJDKH Maco-
dacu
KyAuaary TeHriamManapiaH TOTHAALM:
. gh’
V,=Vjsina-gt Ba § =V sinaxt—=—, (D
o : z .
Tolll xapakaT TpAeKTOPHA-
CHHMHT 3HT KDKOPU HYKTacHIa
V=0 Ba S =h Gynranamru i
yuyH (1) HU KyBiugariaa Eamin i
MYMKUH: _ ’ ] -
V sina=gt; | 2
% > |
. 3x
Vysinaxi-E-. ()
z 4.10-pacmM.
TOLIHHHT KYTAPKHIMLI ' -
V{} sine .
BaKTH t, =—— (3)
K g |
(3} vy (2) ra K¥im6, h GanaHMKREY TOTaMK3
. Vsine gV'sin*a V' sin‘a
A=V, sing—> _8% — = )
g 2 g 2g
y N
. 2 4]
144 T sin” 45 144 % 0,5 .
= = M =3,67m.

- .v,,.u.._."a'._. ‘_;‘U.r;i

2x98mlc? 196
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V,sina

ToUHUHT YYUII BAKTU t KYTAPHIIMIIT BaKTH ty =

A2t UKKY MapTa GYarariiri YayH

"l . 0
W,sing 2127845 50007

8 9.8 o8
o4

=21 c=1L7ec.

Towniunr yuuw Macodacu

zV,sina _ V,'sin2a _
g 4

S, =V, =V, cosax

.M3
1442 x5in90°
= M=149m
9,8-;—”2—

Aaeo6. h=3,67u; (=1,71c; S =14,9
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21- §. AMHAMMKA ACOCJIAPH.
HBIOTOHHMHI' BUPHHYN KOHYHH

Iy naditraua MexanmK XapakaTHu ¥prainiiiia XK1ucM xapa-
KATUHHHI TE3JIMIY Ba TC3JAaHMILUMHK acoc KMiuG onauk. Jle-
KMH HYMMa caBaliaH TMHY TYPraH XXUCM XapakaT Kuwiaiu, HuMa
YUYH JKMCMHUHE XAPaKATH TYFPHU UM3HKJIN TCKHUC XapakaT ¢ku
TCKUC Y3rapyBuaH XapakaT, JXMCM Huma cafabsaH aitnanMa
XapaKarT Kuaagu Ba Oy Xapakamiapga Te3flaHWIHWHI 103ara
Kequiun cababnapy Kaliaail, gerad caBojinapra xxaso6 Gepra-
HuMuU3 ¥k, Hapbariaru Basuda XucM xapakatv dunaill Kyd
ypracuaard SoknaHMINHY aliMKiamaan udopar. Kucmnap ypra-
CUAATK y3apo TaLCUPHHUHT 03ara Keauwy cababnapuniv ypra-
HyBUM MeXaHHUKaUHE OYuMu auamMuka gehunnany

JuHamuka rpekya «dynamis» cy3upas ouHras 0ynub, Ky
MabHOCHUHK OHUILIMPAILH.

Kyu 6uiaH xapakar Ypracuia KaHiai anoka oVinum Mym-
KUH, jlerai capo.ira OupuHuM 6v:1ub spamuszaad agsaniru IV acpaa
ssiyarati ApYMCTOTEAb JKUCMHMHE FOPH30HTA] TEKHCAKUKAR Xapa-
KaT KWMLK Y4YH KyU TALCHP KWIMIIM Kepak Jed XKaBod Oepraii.
Mucon yiuyH, THHY TypraH apapavalid XapakaTra KCATHpPHIL
MAKCAIW A ONJMHTE TOPTHI EKM opKara UTapuil Kepak.

APUCTOTCb SKHCM THHY XOJATHIW TaOMMil X0,1 Oyaranu yuyH
Ky4 TALCUPHIA XapakaTra xenanu acd tymyHrupran. Mrannsad
duzuru Iummsaco laimneit Apucroresmiad 2000 Myl dwir keif-
HH XUCMHUHL THHY X0i1aTH Tabuuil 6YiaraHuiek, YHHHT Iopy-
30HTAT TEKMCIMKIATH V3rapMac TC3AMK Ouian KUi1aayran xapa-
KaTH XaMm Tabuuit xonaup geitau. by MKKY OyIOK ONMMIIAPHUHT
TaLIMMOTAAPY OUP-OUPUTA 3UT DMAC, YYHKY arap XKHUCMIa Tah-
cUp HTHG Typyamaca, vy 0opub-0opub TVXTalkau. ApHCTOTCHb
KUCMIAPHUHT THHY XOJaTHITMHT ¥3rapuilinHpn xpucodra ofima-
raH, I'anuacii aca 6yHu Xucolra onraH. Y xucMmiapra XasoHUHr
KAapUWHIAMIMHN, MWUKaJaHUUIMHK, XncMmiaapuuur Epra
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. TOPTHAYLIKHH Ba BOIIKA TAECHpIAPHH Xucobra oaud, xucM 6y
" TancUpApEaH 0307 GYnraHnaryHa yarapmac Te3nmuk 6unaH aba-
IHE ¥apakaT KURans aeigu.

Byrok uHriuz omamy HMcaax HeioToH ¥arnaH appan ﬂmaﬁ
WO 3TTaH GJAMMIAPHWHT UILIapUHH ¥pranuyO, ynapHd yMmyM-
JawrTnpay sa 1667 v yauHudr «Hatypan dancadannnr Ma-
TeMaTuK acocnapus aeC HOMI2HIaH KUTOOKAA TMHAMHKAHKHT
YuTa acocuil KoHyhuHH Datl oTau.

Hp0TOHHHHT 61pHUHYYE KOHYHH. Arap GHpop xHeMra fouu-
KA JXHcMhap Tabeup 3T™Maca (Ekd Goxka XUCMIIAPHHHT TakCH-
PY KOMIeHCcalMANaHca), ¥ V3MHUHI HHUCOMH THHY XONaTHHH
caknaiioy, apuyd F=0 6¥nca, V=0 Gynanu.

DyHAAH Xonar KyHIaniK XaeTHMU3Aa Xyoa KT yupaii.

MacanaH, cton yeTiaa Typrad KUToD, 110X OeKatia XapaKar-
CH3 TYpraH aBTOMOOWIE, SUHONAY Ba Dollkanap. BynapHuur xam-
mMacy EpHHHT ¥3 ¥xu1 atpodrbary Ba KyEur atpoduaars xapaka-
TUIA MIUTUPOK 3TCana, 613 OY XapakaTHM Ce3MAraHHMH3 Tydaitnu
JKFCMIIEP THHY TypuOIM, aeliMus, JieMak THHWIHK XaM HUCOMH.

KOHYHHUHT HKKWMHYM KHCMHAA TYFPH YM3HKIH Xapakar,
Texuc xapakar (V=const, a=0) «¥V3ga TyraRagn. yerur yayu
KHCMEa DOLIKA XUCMIIAP TALCHP STMATaHIA XXACM ¥3 HHEpPLIMS-
cH BuNIaH Xapaxar Kuiand. Macanan, aeroSycna ¥ruprad fijace-
uK, asrolye xaliporunck ToMoHMaad OUp cababra Kipa KecKHH
XapakaTHU TYXTaTHLI YYyH TOpMO3 Kuica, U¥NoBYM OMIHHIA
MYHKMO KeTany Exkm aBrobyc yurra Gypunica, Wynosun ganra,
aKCHH4a, aBToByc wanra Syousica, HYnoBuM YHITA OPAAL.

Exu esToSycHusr Teamuim SUpaaHuya OpTTUPHIICa, HYTOBYH
YpuHoWKEA «Enuiuds Konagy. By xoanapaa i¥nosuy ¥3 mHep-
uMACH B¥itkYa XapakaTHHU Caknallra MHTHIATTH. AMania Heo-
TOHHHHT GUPHHYY KOHYHUHHA TeKHNPHUT MYMKYIH 3Mac.

XKucmunnr xap xaugall xoratd HMCONN BYnraHARTUHE
apTudopra onut, HelOTOHHUHE BUPHHYU KOHYHUAA AUCMHIEHT
THHY XOMaTH €KM TYFPYA YH3WKNM TEKHC XAapakaTh KaHnail ca-
HOK, cHeTeMacHra RUeOartaH aHuKIaHWILIWHKE KYPUD YUKaHIMK.

Cuznapra MawlyMxy, MEXAHHKaHUHT KMHEMATHKA KHMCMH-
Ja KoOopOMHaTanmap cucteMacu OunaH GOFMaHTaH WXTHEPHI
KACM Kadva xununud, K1CcM XapakaTh TYWYHTADWAAP 3AM.

MexaHMKaHHHI AMHAMMKA KHCMHIA 3Ca CAHOK CHUCTEMA-
napn ypracuﬂa MaBJIYM cbapK Gjmaum . A "
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Mucon Tapukacuia 6up-6upura HHcGaTaH dDupop TeananHul
BUAAH XAPAKAT KHAaeTraH UKKH CAHOK, CHCTEMACHHU KYpuO Yn-
kaimk, CaHox cucTeManapaad BUpHTa HUCOSTaH THHY TYpraH
JKHCM MKKMHYM CHCTeMara HUcharaH TezflaHuyl 61aan xapakar-
naHaau. By xompa HepOTOHHUHT DUPHHYH KOHYHKW DUP BakT-
HUHI ¥3MA2 Ma3KYP CAHOK CUCTeMAnapuHHr Oupuaa Gaxapun-
¢a, MKKMHYHCHAA GakapuiamMabian. JHHaMyKaHUHT OUpHHYM KOHY~
H¥ CaKAPUAASHTAH CHCTEMATAD KHEPLIMAT CaHOK cHCTeManap peii-
Hnagu. Bupopra uHepLMAanR CaHOK, CHcTeMackra HUcharaH aAon-
MHI Te3MHK OrilaH XapaKkaTnaHaéTraH Xap KaHaal cucTeMa Xam
MHepLHAT O¥man.

Mucon yuyH, wiox Gexaria TYXTal TYPran naccaxHp noes-
JUid BAaTOHWIATH CTOJ YCTMAA TYPTaH TEHHUC KONTOTHHA Quiait-
aukK. Tloezl xapakat KMAMaHAA KONTOK THHY TYPaAWU Ba MHEP-
uMsl KOHYHY Gaxapuiaagd. Arap rnoess TYFpU “YU3UKJIM Texkuc
yarapMac Te3muK Ouan XapakaTr KWaraMdiaa XaM KonTok THHY
xonataa G¥nany Ba caHOK cUCTeMacHk VHepuuan 6¥aaau, TToesn
XAPAKATHHM TE3NATraHAa €KY CEKMHIATTANAZ, [IYHHHIJIEK, N0~
e3q OypHAraHia KOMTOK THHY XonaTaa Oynmaitnu, neMax, no-
€30 TE3NAITAHAA KOMTOK OpKA TOMOHIA , CEKAHAAIUTaHAA O~
AMHra ToMoH, noesa Oypriagtradia €H TOMOHTa Xapakatrha-
Hagn. HeMax, MHeplua KCHyHH $apua caHoK, cvcTemManapuia
Daxapunapepmaiay. CaHOK CUCTeMACHHM TYFPH TaHNal oL
Kepak. MHepuMan caHoK CUCTeMACHHM eTapiyya aHUKAWKIA
Epra aucOaran Tarnal onuilt MyMKHH.

Mannymgn, nHepums KoHyHH GakaT Ep mrapowTturaruna
DacKapunagu.

Ep ¥3 yxu atpoduaa sa Kyéur atpodyga alinaHumney
xucobra onu6, Ep 6unan Gornuk O6¥araH caHoK CHCTEMacH
Kysranmac Jeb xucobnanran EpaaH xKyla onfcaary wonays-
napra Hucbaran EpHHHT TeanaHyBuaH XapakaTHHK IbTubopra
OJIHIL Kepak. Bynaali xonartia bup TomonaaH Ep 6unad Gor-
AUK O¥AraH caHoK cHUCTeMacHIa WHepUHS KOHYHH YpuHIH
6y)ica, MKKHHYM TOMOHZAH CHCTEMa TE3JaHYBYAH Xapaxar
KUnu0, snagusT Bopra yxwaian, Amanaa sca, Ep Ounad 6or-
JHMEK canok cucreMac Epna cognp 6§naguran K¥nruHa Xoin-
cafapra HUcGaTas udepuuan ned oK MYMKUH, UyHKKH Ep-
HHHF alnaHy{iIM HaTHXacuaa Xocua G¥naauran xKMcMmiap-
HHUHI TeIMaHHIUH Xyka KMYHK O¥naju.
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Mucos yayH, 3KBATOPAA XHUCMIIAPITMHI MAPKA3I'a HHTUAMA
2
Te3NAHULIN g =—-R— MakcuMan, Ep cuptvaaru KUCMHUHT 94~

47 R
3UKAH Te3IUTU I/ =Zf_1i Tenr ach, resnannul a= T dhop-
T p

Mysa acocuia TOMIIAaN.
Ep paauycu R = 6400 km = 6,4 x 10% , ajtranmul JaBpHHH
T = 24 coar =24 ¥ 60x 60 = 86400 c ra reur n1ed oacax:
L (3,14)76,4x10%
(86400)2c?
KucmtapHUIIT 9PKUH TYUIMLU Te31aHuiIKM O1ial MapKasla

=0,03,,/c

HHTHIMA TC3MaHHUIMHU COMNIITUPCaK: —=——2 2 =327 map-
a 0,03,/¢
Ta KMYMK 3KaH. By xonna caliok, CUCTeMaCHHUHI HOMHEPLIYaI
CUCTEMA BKAHIUTHHU CE3UI KMHMIL.
Xynoca Kuiau6, HeloTOHHUHE GUPUHYUK KOHVIIMHUIIT Ma-
TeMaTUK ndoJacuHn KyHujiary KYpuHuiiiga ¢3aMus;.
I'=0 6ynca, V=0 &ku V=const.

22-§. KUCMJUIAPHUHI THEPTJINTA BA
MACCACH

HbIOTOUHHMHT BUpUHIM KOLIYHUTA acocatt Bupop Kucmra
6olIKa KUCMIAP TABCHP KMIMACA, JKUCM HHECPIMAT CAHOK CHC-
TeMacura HUCOaTaH TeLIAHMIICH3 XapaKaT KHJagu. Arap XXucM
TCBAHMILIY XAPAKAT KUACA, ¥ XO/LAa TENAHUTITHUNT 103ara Ke-
Juu cababuHu aHKMKAall Kepak., MacajlaH, IoKOpW/IaH racTra
TYHIaEIraH XucM TC3NaHUIIA XapakaT KUiaca, Oy TeslaHuuH1
103ara kesrrdpuinra cabad Epaup. Meraut wapya MariimT énimaa
d¥ica, UIapyaHWHT TCUIAHUILIM XapakaT KHiHIuura cabab mar-
HUTHUHT Tabcrpu Oynanu. Moannit osaMia XXKUCMAAPHUHT ¥3a-
PO TA'LCUPH HaTHKacKAa TabuaTiia Typau xua ¥srapuiiiap o¥nca-
1A, OU3 yuvh XucMIap Ypracuiiary ¥sapo Tabeup Tydaltiy Krucm-
JAPHUHT XapakaTyd Kainaidl Yarapiiy, abhHu Te3iadulibIg Xapa-
KaTHUHT 103ara Keauim cababnapy KH3uKapay xucobaananu.
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Mucon yayn 6up xun _ Un .
YiluaMiaM ALOMMHUI Ba JfAAT | AARMUH
nynar apagauasap y3apo ;” x
TYKHAUITHPIWICA, apaiaya- w ,,,A
Jap Te3nuru TYKHaluni
HaTHXKacujla ¥arapaad Ba 2 22
TCINAHUIIADY TYPAUIA
oynanu. by xo/ma amoMu- N
1WH apaBa4aHUHI Te3a- :
HUIIH ITYIAT apaBaYaHuHT 5.1-pacM.
Te3NaHUIMWAAH MOJIYNH
Oyiirua 3 Mapra opTUk, GVaan. JKHCMIapHUIT ¥3apo TYKHAILKIUK
HaTHXacuia ONaraH Te3NaHWIIIADYHY ¥vall aHuariHa KUITuH
Macajia, YyHKM V3apo TYKHamull BakTH KucKa Oynagy. AMMoO
¥3apo TAbCUP KWTYBYUM XXUCMIAPHMHT ailyiaHMa XapakaT¥ HaTH-
KacHa 103ara KCIyBYM MapKasta UHTHIMA TeanaHUIILIapHH Ymuani
MYMKHH. BYHMHT YuyH Wrdamaapy 6up xus GYiaran anioMUuHni Ba
NnYyAAT UMIMHAP oauiub, Yiiapy O¥inYa TSIUATaH TeIMKIAPH-
JaH cTepXeHra KUArasysaiy Ba Mapkas3jaH KouMpMa MallidHara
Ypratiaany (5.1-pacm). Taxpubaza lwmpaapHu 6up-ouphra
v Gytat GorTaMacan YTkasuiiratia, MAlLMHA Xapakarra Kejim-
1111 OWJIaH UMIMHAPAAp CTepXCHHMHT Y'Liapura CHpliaHub Keau6
KONWIM KY3ATURAMM. DY X0Aa WAAMpAap Y3apo TauCripaat-
Maiyiu.

AKCHHY2 HWAWHIPIapHU Gup-Oupura un 6uatl 60Fnad Tax-
prba TakpopiaHca, HWIHHAPIAP Wi BOCUTAacW/1a Y3apo TaLchp-
Aauwnb, ainainil ykuuad crepxen 6¥iuya r, Ba r, Macodara
CHIDKHO KOJIAIM Ba MapKasra MHTHAMA Tessiativin (a=4n?vr)
Owilal Xxapaxkar Kdaau.

Harunxana amoMunnit Ba n¥iiat MAMHAPIAD TC3AaHWUIIK
MoAYANapH HUchaTy aiiialiMa Xapakal pajuyCclapuiuur nuc-
Oarn kKabu yauaHaau, sanbHH

G N
a, n

Vnuauptap 6y aucOartuHr 3 ra TeHrMruan ucboramm. Tax-

pU0a MITHUHT Y3YHIUIH, CTEPXCHHUHI BaKT OUpaurnjgary ati-

JIAHULL YacToTacH Y3rapriprd YIrKasWwiraH1a XaM Tes/laHuuuiap

Varapcama, TUCOaT Y3rapMaciiMIuIiv KVpcaTau. 2KHCcMIapliMHr
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(uunuuapnap) ¥3apo TabCUpAalIKUI BAKTH GUP XU OVJIraHIMIH
cadabnu, TeIaHMILM KaTTapok, OYIraH XXUCMHHUHT TeNHry KYTIpoK
yarapaau aerat xyjocara KeJlaMus.

JleMak, XUCMHUHE Te3jinru GowKa Xucmaap 6uial y3apo
TaLcUpIaliranga KaHua KaMm ysrapca, YHUHT XapakaTH HHep-
uust 6¥itMua TYFpU YU3UKIU TCKUC XapakaTra siKyil 6Viaad Ba
VHCPT XUCM jeiinnaay. Maeprark xoccacu 6apua xXucMmaapra
X0C XycycusTaup. ZKMcmuap ¥3apo TabCHPJIALUTAHAA XKUCM Te3-
JIMTHIHNT ¥3rapHIIm Y9yH MAbJIyM BaKT Kepak 0ysaau.

AKucMnapHUHT MTHEPTIMK XOCCACUHN aHUKIATI Y4YH HHIUUKA
WUMra Metaul UMAMHAD Ocu0, YHMHI OCTUra XymIM yijaad uil
Oornaitmus (5.2-pacm, a). TaxpubaHM MacTKU UITHK acTa-CeKUH
TOpTUO §TKascak, Ui LWAHHAP I0KOPUCHIIAH y3uwnaau (5.2-pacm,b),
arap UMK KECKUH CWITab TOpTCak I0KOPUIAIY MIT Y3UAMail, LK-
JIMHAP NMAcTKY KMCMHUAAru un y3winaau. (5.2-pacM, B). BrpuHum
XONfa MIT acTa-ceKUH TOPTUATANJIA, TOPTYBYK K§1 GuilaH un opa-
CUAAry Y3apo TaLCHP Y30KPOK, BaKT JIABOM 3TalM Ba LITHHAP LI1YH-
JNail TCIMMKKA SPUILIAIMKHI, HATHXAaa UMANHIPHUHT KYuuilY Ta-
PaHmIaHraH MIIHUHT 10KOpKaall Y3UAUIIIA YUyl erapau OVnamau.

WKKHHYY X0onaa Wl XeCKUH TopTHIIraliia, Ky Ouiaan ui-
HUHT ¥33p0 TabCUPIALLKMIL BaKTH XY A KUCKa OVnn6, LINJIUHAD

| ) T

a 0 B
5.2-pacmM.
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VY3 TCIAMIUHM Y3rapTUpULUra yiarypa o;IMaiam Ba MIT IOKOPH
KHCM;1a Y3WIMalay, UyHKW IMJIMIJIpHUAIT UHCPTAUIY KaTTa.
TlacTky KHCMIIMHT MHIEPTANIY KaM BYiranamry cababiau unHu
[1ACTKH KUCMJIa Te3AUK Yarapaay Ba UI Y3Wiajn.

ZKucM HHEPTIIHTH MAKAOPHHM BC.ITHIIOBYH KATTAIHK KHCM-
HHIT M3CCACH JICHU 1AM,

Macca acocaH XMCMJIAPHMHI GOLIKA XUCMIApHU TOPTH-
WK €KM yiapra TOPTHAKLLM (rpaBUTALUsI)Ia Xama ynapHUHT
uHepuMsiCuIa HaMOEH OYnalu.

JKucM MaccacMHM YHUHT MHEPTIMTY OpKaiu ynualll HOKY-
Jialt 6Yararnury cababiu, Macca XUCMHWHT Te3IaHULLLIapUHU
¥Auan1 opKany aHWKJIaHaau.

KucMiapHiHr MHEPTIMIYM KaH4ya KaTTa 6y;i1ca, yHUHE Macca-
CY XaM Luyhya opruk 6¥i1aan Ba akCHHYa. Arap y3apo Tancupia-
LIYBYM XKMCMIAPHUHI" MACCAIAPY MOC X0J1da m, Ba m, 6ynca, Tes-
JAHMILNApY @, Ba a,6y)ica, KyRuaark TeHUIMK YpuHm 6yaaan:

4. M

a, m,

V3apo TabCHPAALLIYBYM UKKH XUCM TE3NAHUILIAPH MORY/I-
JIAPUIIMHT HUCOATH ynap Maccanapy HACOATUITUTIF TECKaPUCH-
I'4 TEHT 3KaH.

IOKopyaaru taxpubanapra acocaH ajIOMUHWI LUMIIMHADP-
HUHI Maccacy 1¥naT IMAMHAPHUHT MACCACHAAH VU MapTa Ku-
YUK, geratl XyJiocara KCaaMus.

JKneM MaccacHu fruaning, XXKMCM MAaccack Macca STa10HM
OWIaH CONMIIITUPHIIARM, SIBHM Macca JTaMOHW OWiall YiyaHaau-
I'aH JXUCM ¥3ap0 TAbCUPIAlYBHA HATHXKACKIA XKUCMAAPHHHT TC3Ia-
HUIIY YNUAHALM Ba KYIHAATH TCHITIMKHMA C3HIT MYMKWH OViajm1

(Dopmyaana m Ba a, — XWUCMHMWHI MAaccacH Ba Te3JlaHH-
LW MOIYAH;
m_ Ba 4 — 3TaJOH MACCACH Ba 3TAJIOH TeIIaHUIIN. m | = 1

y a .
6V:iranm cababiu, m. = ' Gynmanu.
a,
X
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Macca Gupavru yuyH | xkunorpamyM (Kr) Kadyy KUanHran.
Erapayia aHUKIMK GWiaaH aiitiuin MyMKHMHKH, 15 ° C xapopar-
Aa 1 antp (am?) To3a cyBiunr maccacu 1 kr Gymanu.

AMaji1a XKUCMAapHUHT MaccacH Taposy CpllaMHia TaKKocha-
Haau. By ycyn kucmaapmuHr Ep 6unan ¥3apo tabcupiianiuiuu
xXoccacura acocaaHraH. MahilyMkH, EpHUHE TOPTHIL KYYM TahcK-
PUIA XXUCMAAPHMHI 3DKHH TYIIHIUKM Te3laHuuid Ep 103MHUHT
xap Oup HyKracHia ¥3rapMac KaTTaauk OYnamm, ssbHH g=const.

M Mmaccanu xucMra P = mg OoFMPAMK KY'UH TabCHP 3T-
FaHIUMY TyQailam , Tapo3u nasuiacura Ky#uaral xucM nan-
NIaHY OFUPJMK Kyuul'a TeHT Ky4 OUs1aH DoCaiM, JeMaK, HKKH
JKUCM MacCalapyuHUHT HUCOATH yaap OFUPAUKIApHHUHT HUC-
faTn XVpUHHUILKAA E3UNANN.

m,_h

Macca ckaisip Karraauk. OFdparK dca BCKTOP KaTTaauK Ba
Oy BEKTOp KATTA/IMK 3PKUH TYHIMIIH Te3NaHHWK BVitaimumaa
EpHHHI Mapkasu ToMoH HiyHairad OYnaau.

23-§. KYY. HEIOTOHHVHI MKKUHYM
KOHYHU

TabGuartail THHY Typrai €Ky TYFPU UM3UKIN TCKIC Xapakar
KMNAETraH 3pKHIT XKCM Oollka XucMitap OWiaH Tancupiaul-
raHja JUMHaAMMKAHUHT OUpYHYY KOHYHUTA KYpa V3 XonaTMHH
y3raprupanu, aMMo 1 KoHyn Oy y3rapuin cababaapuHu ouud
Oepa onMaiiym. TUHY Typrali XUCMHH GOIIKA XUCM TabCHPH
HaTXacUaa XapaKarra KCATUPHUICA, XHUCM TE3MUTH HOLIAH
MabIyM MUKAOpra ysrapaau. Te3slMKHUHT Y3rapuuiy HaTHXa-
CUAA XUCM TeITaHULUIN XapakaT Kuiany. 2Kucmiapra Oepuna-
JIMTat TC3AAHUHUHT cababurcu Kyuyamp.

Kyu akaT kucM Tesnuriiu Yaraptupub Konamaid, 6ajiku
¥ XXHCMHHHT THHY €KY XapakaT XONaTUHMHT Y3rapulilyra ca-
0abuu OVAaIu.

Kyu >XucMIMHT Te3aliig ofuiumMra cabad Oynaam, acrar xy-
JIOCA Ky4HUIIN MOXMSITHHY VA uoaai1ab GepMaliz i, UyHKIA XKUCM
Ky TabCHpH;a AechopMauusira yupad, 3 IakiiHy KK XAKMUHW
ysraptupaad. MacajiaH, MCTRULIaH SICAlaH NpY)XXHHA CKU XaBo
TYMIMPUATaH LIAp TAaUIKK Ky Tabcphila aehopMalitara yHupaiay.
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Kyu TabcUpHIMHT MyBosaHaTiammmura Ep cupruaa tiHy
TypraH XucM mucon 6¥naaun. by xucMra nacira iyHamaH OFup-
MK KYMM Oui1an 6up Karopaa xucMHuHr Epra HucbaTaH THHY
TYPHIUM YIYH Ma3Kyp XHCMra IOKOpHra iMyHaiaran Ba MUKIop
KUXATIAAH OFUPAMK Kyuura aitHart Teur Gynran TasHu (peax-
UMS) KYUYH TAbCAP KHANLIHAMD.

Kyuuu yiuait yuyH npyXUHaHUHI TallKW Ky4 TabCUPHLa
YYIUNMIEY EKH CUKUAUTIHHU UdOLanoBYy COH KUiMaTH 3T1a-
JloH cudartuaa Kabyn Kuannran acoob uiutatunany. by ac6o6
JMHaMoMeTp aeb aTananu.

Ou3nKaMHr MexaHyuKa 6¥IMMNIa DRacTHKIIUK KyUH, OFUp-
JIMK KYYM Ba WIIKAJAHMHLI Kywiapd YpraHwiagd. by xydnap
XaKuna xeifuHry naparpadnapna 6aradeun Tyxranud yramus.

DHaM HbIOTOHHMHI UKKMHYM KOHYHMHH TAXJIHJT KWJIHMILCA
yramMus. By KOHYHHH XaM 6eBOCHTa MAHTUKUH acocna Exu ajo-
XHia Taxpubanap acocuia Kenrupud yukapuo oynmaitau. by
KOHYH ¥3 MOXUATH OUJIaH MHCOHUMTHHUIIT KVIT aCPJIHK TAXPHU-
Ganapy Ba JUIMLIapy acocHaa UCOOTIAHTall.

JIMHaAMUKAHVHT UKKHHYY KOHYHMHK Kyitnaa KeaTipuwiran
TaXxXpubanapHu YpraHu® TYLIYHTHPHLL. MYMKUH!

1-raxpuoa: a) ropusoHTaN YpHATHUATaH CTOJHMHIT CUIIINK
CHpTHIa apaBaya ypHaTaMu3. ApaBavaHuur Omp ToMotura ypHa-
THAraH Uiarakaan un 6unan fMHaMomerp 6onab, aunaMomerp-
HHUHT UKKAHYY YUHMHH W OPKaNM CTOJIHUHE OXWpura ypHa-
THAraH Ba3WHCH3 OJIOKAaH ¥TKa3nG, YHHMHT yuura Tapos3u ToLl-
Japy kyituu yayH nasava ypHaramus (5.3-pacM).

ApaBayaHMHI MacCaCHHM ysraprupMacian (m=const), Ta-
PO3U Majlalvacura Toil Kyilnb, apagayaHW XapakaTrd KeJITH-
paMus. YHUHr OUp XUJ1 BakT opanuruia 6ocud yrrad yanapn-
1K ynuab, apaBayaliMHI Te3JIAHKIINA TOMUAaNHA.
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6) apaBaya MaccacH YarapTUpunMali, TApo3W Ba najiara
KYAHATAH TOWIHW UKKH MapTa, CYHrpa Y4 MapTta opTrupu, apa-
BaYaHHHT OJIraH Te3AaHMINIAPY XaM MOC pasHILa opTiud Gopu -
LI Ky3aTuiagi. Taxpuba acocHAa KyHHAArH XyJIocara KeamMus:
yarapmac mMaccajiv apaBaqaHyHI XapakaT TesJaHUIY YHI2 Takb-
CHP KHIIYBYM Kyura TVEPH NpOoNopuRoHanaup

a ~ F (m=const).

2-Taxprla: 2) TALCUP 3TYBUH Ky4YH# Yarapmac Xonma cakiat
(= const}, apaBavualiHr XapaKarT TeANAHWIIAHY aHHKIaHMK3.

§) Tancup TYBUM Kyu Yarapmac (F=const, naniagard Tow
Ourra) caknaanl, apaBayaHMHr MACCAaCHHU HKKWY MapTa, yd
MapTa opTTHpamMus (OHp Xy Maccanu apasayanapias WKKHTa-
CHHM, YYTACHHH YCTMa-yCT K¥sSMK3) Ba apaBayaHMHI Telfa-
HUYIUHHK XaM aHUKJIafiMK3, ONYHraH HaTuxa apagaia mMacca-
CHHUHI opTTHPHE Bopuiy DHIaH YHUHT TE3NAHHIUM MOC pa-.
BHILA xamMaknG CopulMHK K¥pcaragp.

Hemax, apasavyara y3rapmac Ky4 TaLCHpHIa Bepunaauran
Te3/TAaHUL] Maccara TeckKapy NPOTOPLKOHAT IKaH '

a~~1—(F = const).
m
Tuxpuba HaTMKarapuHW yMyMIAIITHpUO, apaBadaHHHT
TE3MAHWILY YHTA TALCHP KMAASTTaH Kyyra TYFPW 1pOnopLuo-
Hana BYmanM, AeraH xylocara KeJIUHAaM. L
F

£~ —
m

HponopumoHanuK BeruCHIaH TeHITK Genrucura yruur
YIYH K ITpONopUMCHANNUK KOMDOUIHSHTH KHPUTHUIAIM: '

F
a=k—-
. m
Xankapo SupvKIap CHCYEMacHia TIPOTIOPLHOHATUIMEK KO- .
chuuuertn k=1 ra Tenr ge6 xabyn KunuHTaH y4uvH Gy dopmyna
F
a=—"
m
Arap TeaAHKLI H¥HamnUH XKHCMI2 TabCup KHAAETrad Ky4
fyHanruy Ounad 6up xun 6§nca, y xonaa GopMyaaHu BEKTOp
LUAKIIAIA E3UI MYMKMH:

B
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p
a=—-
m .
By HuloroH (IMHaMMKa)HMHT UKKWHYM KOHYHMHH WORACH-

aup. Tanpni: 2Kucxyiur GONIKA KHCH DU ¥3aP0 TABCHPJIALIIN

HATHRACHIA OEAH Te3IAHMIH YHIA TALCHD KMAaéTran Kyyra TiFps | - -

HPOMOPIAOHA BA YAMHT MACCACHIA TECKAPH NPONOPUHOHAIL.

HEOTOHAUHT WKKUHYM KOHYHMAGH KUCMIa TABCHD 3TYR-
i Kyu F=ma xyiivsarn dopmyna épaaMuia TONMAANU:

KucMmra TahcHp STYBUM Kyu XMCM MAaCCaCHHUHT 11y Kyd
fepraH Te3naHHIN XynaliTMacHra TEHT.

HeoToHHEHr HKKHHYY KonyHsHzaH dolipanauinb, xamka-
po OUPAWKIAD CUCTEMACHAA KYY OMPIMIMHM aHUKIaMIUK,
MaccacH m=1 kr 6¥AraH XUcMra Kyd TabCHpH MyHatupmaa 1
m/c? Tesnanunr GepyBUH KY4 KHHEMATH Kabyan KUauHuo, ﬁy Ky4
Oupnurura Heorod (H) nedinnamm.

TH=1krx1mic= lKrM/c:2

HBIOTOHHUHD HKKMHYHM KOHYHH XyToCanapH:

[. Ky4 sKMCM THHY XOnaTia KM XapakaT Xonaruia, Gynm-
1HAaH, KATLA Ha3ap Kyy Ta'bcupi-l)].a XKHCM TeNUTH ¥arapmO,
TeVIAHMI XOCHTT B¥nany.

2. JKvicM Texuc Te3NaHyBYaH x.apalca'r KpUIraega, Kyd Ba
Te3NaHmin yarapmac G¥namu { F = const , a = const).

3. XKuemra Oup Hesa Kyd TaLCHp 3Tca, ¥ xap Oup kyd Hira-
SULINER XyAsr SOMIKA KYUNap TALCKD STMATAHACK, MARIYM Te3-
nanuiira 3ra O¥nagd (Ky4aapHHHT MYCTAKMILTHK [IPHHIUHTEN)

a=d,+3, 44,44,

. § K F F F+Fa+F+.aF F
A= 2y oo
mmm m m m

Kyy BeKTOp KaTTanuK, Macca 3¢a CKAJIp KaTTAIHK 3KaH-
JHIUHA 3CNaTHD YTaMKs.

24-§. HHBIOTOHNHMHI YYNHYHA KOHYHH

HEIOTOH KOHYMTapMHMHET MasMyHH Ba B3Rk MOXUSTAHN
AXIIM ¥3nalTupyanl YuyH 6y KOHYHA3pHUHT ¥3apo GOFAUK, SKa-

" HMHU sa 6Mp GOp TALKWLNAO0 FTaMu3.
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bupuiuu KoliyHra Kypa Gupopra xucmra 6oI10Ka KUCM Tab-
CHUp KWiiMarviya (lactiiabKy BasusiTHIAll YMKapMaryHua) y y¥au-
HAHI HUCOMH TUHY XONaTHIIM €KUM TYFPU YMBUKIW Ba TEKMC
XapaKaTHiiy cakai;m.

HkkuHuu KoHYH OUPUHYM KOHYHIW TYIIMpuG, ¥3apo Tab-
CHP HATKKACKId XUCM Kyura nporiopuydoHal 6¥iiraH Ba Xucum
Maccacura Teckapy nponopuyionai 6yiraH Te31aHuII 0Najiu.

buputuy KOHYH XaM, HKKWHYK KOHYH XaM Xucmsap V3a-
PO TabcUpiauiraHaa, MKKUHYU XUCM TALCUPUHWHT MOXUSITH-
Hu ouub Gepmaitin. By caBosira HblOTOHHHHT YY4MHYM KOlY-
HHaN xaBod Tonamu3. MKku XKUCM ¥3apo TabeupJlallraHia
OUPUHUM XKUCM UKKWHYH XUcMra Gupop Kyd Guiall Tabecup
ITCa, Y XOJIa UKKMHIU XUCM XaM OHMpUHYK XHCMIa KaH/al-
JAUP Ky4 OudaH Tancup oTajM. byHaa: 1) ukkd xucMm (AD)
TabCUPALITAHIA UKKU KyU BYXYAla KeJaau sa 6y Kywiap wy
XKUCMIAPHUHTE Xap Oupura Kyiwiran 6ynaau;

2) Oy Kkyunap Oup TYFpH Yn3uK OYitnab Kapama-xapiiu
TOMOHTA iyHaaraH G¥naiu;

3) xyusapHKHr abcomoT KuMaTaapu ¥3apo TeHr Gynaju
(5.4-pacm a,0, Ba 5.5-pacm).

S4-pacm.

Mucon y'uyH, CHUIMK TOPH3OHTANl XONATAA TYpraH TaxTa yc-
TUTa WKKHUTa OMp XWJ apaBayajiapHd YpHaTHO, apaBaualapHHUHT
OMPUHUUCHHHWHI YCTUTa MarHuT, UKKUHUMCHHUHI YCTHIa TEMHDP
fapyacyiiy XOMAALUITUpaAMU3. ApaBavaliap 3ca MKKUTA OUp xun
JIMHAMOMETPIAP OPKAIM TaXTauaHWHI YeTKH KMCMJIApHTa BepTH-
KaJl XONATAa MaXxKaMaaHraH yeTyHuaiapra OUpuKTUpuiIaim. Tax-
puba acocura apapavasiap OUp-OWMpH TOMOH XapakarsaHrawja
HKKafa IMHAMOMETP KYpCcaTKuuy XaM OUp Xua COIHU KypcaTu-
LUMTa MILOHY XOCH KMitMiaium, sisiin F, = F, (5.6-pacwm).
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A 8

5.5-pacm.

JleMax, MaruuT TeMHp IapyacHHU KaHaai Kyy OunaH y3u
TOMONFA TCPTCA TEMUP NMapyacH XaM MarHuTHM LIYHAQN Ky
GnitaH Y34 TOMOI TOPTalH.

1 el E‘-rf**y F
H . 00 50

5.6-pacM.

Bu3s cToatir YeTku KucMiura xadtuMu3 6unan Boccak,
KapTUMHU3 Ku3apub uyKypua xocu b6Vaanu, 6yHIa KyIuMH3-
HHAHT TALCUP KYUUTa (GOCHM) Kyuu CTON KUPFOFH XaM Y WyHaik
Ky4 OwaH Tavcup oTau (Oy Kyd TabeupruHi KadTrHMU3Aa XOCH
OYraH OFPUK OPKAJIA Ce3aMM3).

Wiyuuuraek, Ep cupruaa xapakar kuaaérrad ofamM EpHu
Ky4 GunaH opxara utapca, Ep xam ¥3 HapGaTla omaMra Tab-
cUp 3THO OfaMHM OJAMHIA XapakaT Kwiaupaau. by kyuwiap
MUKJAOP XUXATHAAH TEHr, aMMO KapaMma- Kapimu ityHanran. Opam
Ba EpHMHr Oy Kyuap TAbCHPHJIA ONTaH TeAHHILIADH, yaap-
HMHI Maccajiapyra HUcOaTaH Xyja Karra dbynranauru cababau
Ep amanga xapakaTcHs Konajiu.

KyunapHUHTr ¥3apo TEHIIUMHAAH:

" _[m a,
ma,=—m,a, =—r

i

|
IJ‘ }

It
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e

. .
! ;:‘az HbonanapyH 311 MyMKUH.
1
ZKinemnap ¥3apo TarcHpraLluraHaa KywiapHy ATOXHIa-aNnoxn-
b I XUCMITAPTE KIRUITMILMEY FETMOOPra ONMITHU TabKUAaHMU3,
YYHKM Oy Kywiap Drp-GUpHHY MyBO3aHaTIaMaiiny. Xynoca KiinG,
HeloroHH#UHT TappUDUBY OepaMua: Xap Kanaai HKKH KUcM Oup-
Onpura CON KUXATUIAH Teur Ba Ourra viepn wn3uy, 63inad Kapa-
Ma-KAPIH TOMOHIA HyHANTan Kyyaap OIIaH TABCHD KHIAN,
HuioToH ¥3apo Tabeup KyunapHdaH OHPHHH TaLCHp, HK-
KHHYUCHHHU 3¢a aKe Taserp 1eb HoMaaHraH. ByHnaii HoMnaiu
waptav 6¥nub, acnnia xap HKKana KYYHUHT TabnaTh Sup xun
6ynaap. IIyHuHr yuyH YNHHIW KOHYH KyHUoaraya xam Tab-
pucdnanaau: Tavcup A0MM AKC TAHLCHPAIA TEHT BA KApaMAa-Kap-
iU WYHANTAN EKH BKKH NOICMUWET TABCAPH DHp-GupHra Tedr Ba
KApamMa-KapH TOMOHTa HyHAIran,
.31  HbIOTOMHUHI KOHYHHAA FETHPOQ 3THUATAH TABCMP B2 aKC
TALCUP KYWIAPH DUp BakTaa naitno 6¥ynné, 6up BakTaa HiKona-
M, JEMAK, KYWNapPHUHT TabCup BaKTAEpW ¥3apo Teurt, =1 .

m a
Arap —=-2 Tenriama YHI TOMOHHHWHT CYPaT Ba MaXpa-
”i: al . . .

KVHH BaKTTa KYailTUpcaK, XUCM Maccanapy GRIan Teslvik-
JapH opacunard GOFMaHULI KEMUG YMKaAM _
_ m a,t vV a3,

. A =l Vi=m, V| o
His m, at v,

FucmnapHuHT ¥rapo 1ancrpy Tydakiv onran Tesaukaapy
YAGPHUHT MacCanapura TecKapH nporopLluoHal OVaud, Kapa-
Ma-Kapiud TOMOHIa iyHanran bynaau.

2.
]

25-§. DIACTHKIMK KVYH. TVK KOHVHH .

TaGuatoa Kyunap ¥3 XyCycHATVIa Kypa xuama-xusl Ginca-
Ja, MexaHWKaaa by Kyunp rypyxra 6Vinbd Ypranunanu:

1} 2N2CTHKANK (2MACTUK) KYUnap-xHCMAADHHHT 6eBOCH-
Ta TabcHpUIa AehopMalMsIaHnILY cababnu Xocu 6¥naau;

2) DUP KUCMHUHT MKKHHYM XKACM CHPTHIA CHNXMUIHIA
X0CUN BYNANHTAH MUIKATAHHII KyYJapu;
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3} XMCMAaPHUHI ¥3ap0 TaBCHPH w_(baﬁnn_swxyma Keaaau-
CAH TOPTHUINHLI Kyd1apH, '

ﬂw - 5.7-pacu. I'yy KoMyHH. )

.

Tauiky Ky Ta'scnpﬁna KATTHE, JKUCMHIHE WAk Eku XEKMH

Yarapuiinra redopMallisg geiinnamm, Jedbopmanns MORRGHWHT
(HMCMHUWHI) XYCYCHATHTR Kapad KKy xuit Gynamu: 1) tanxy
KYY TabCUPH TYXTAragliaH YK XKUCMHYMHT BoUUIaHF1Y HT9aMK
84 v 2682 (oLl 5ef 230141 36eyE anactwiomk xedop-
Mapusch, 1e6 aranagu;

2) TAUIKM KY4Y TabCHMPH TYXTaraHzaH KeiuH XaMm nedopma-
Mg itykonmaca, mractuk (Konauk) aedopMamma Jed aTanaiu.

AManga XucMmiapHUAT JedopMalKsIcH IIacTUK aehopma-
uus 6¥aamd, YyHKIR TalliK|M Ky9Aap TabCUPH ONMHraHaad Xeh-
HH y T{1a BiyKonMaiai. Baksy Xonmnapia Konnuk, aecropmanis
Kyga oz G¥nranauru cababnm xucodra onuxmainun. ledopma-
LHSTHEHT [03ara KeJIH caGabrapiHu K¥pud yuKainnk. '

MabnymMKH, KATTHI XKHCM 3appaitapy KpHCTAT NMAKXKApaH!
TAWKUE KMANO, MyafiaH MyBO3aHAT Bas{sTH aTpopuaa Teb-
pauMa xapakaT Kmaagu. JKuem uisMiraHia YHHHT 3appanapu
OPRCKHAR TOPTHILKII KYyUnapK, CUKHNraHaa aca ¥3apo urapuil
kyunapu xockn o¥naau. By xyunap wuku Kyunap O¥aub, KucM-
HMHT X@KMUHU BA WAKAVHE Y3rapTHpiiim KapiiMaiK Kunas
au. Ysapo toptuumw F, pa urapwiany F, KyarapwHUHT TeHT
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F =. F . S . - {4)
JlekuH Kym—mrau Ky‘{HHHr CTePXKEHTa TAbCHPH MEXaHHK
Ky<manviira Gornuk, (5.9-pacm), MexaHHMK KywiaHuw (3ypUKHLL)
IieQ, CTepKeHHMHT Brp OHPAMK KECHM K03Hra TUK PABHILIA Tah-
CHP 3TYBYM Ky4ra aliTmnanM Ba o curma xapdu 6unas Gearuna-
HagH. .
R A . . . F . : .

oupnuru Mackans ([1a).

CrepxeHHUHT HOWNAHFHY |, Kyd TABCHMPHAAH CYHT fedop-
Mallusl HaTHxXacuxa aGconoT ysaunm A | 6¥nca, HiucOni yaa-
HHWHHM TOMMHII MYMKHH.

ju . 10 2‘0
: by (bopmyna,ua ¢ (2Mcunon) anﬁun yaaiium; Al — abco-
JmoT yaadum; Al=1— L.

Jedopmanns Bax,m,ua cTepaked yzalica g >0, cukuica e <0
6¥aamm, FEHN MOC paBULIAA YYIMAMIY Ba CHKMAKLI Aedopma-
U¥Aaapy aManra owmagm. Taxpuba acocuia MexaHMK Kydyld-
HULUIHUHT HUCOMI y3alinuira nponopudoHal 3KaHIINIK aHuK:-
JNaHann o ety

c=Ee, (7

bynaary E nponoplinoranank KoadriuHeHTH, anacTHK-
JUK MOAYAN €k FOHr Monyad 1ed atanagu. By karranuk Moj-
JaHWHI MYKKH TY3UWITHLIK OPKan¥ aHUKJAAHTaH AOWMMIT KaTia-
avxaup. (6) Ba (7) dopmynara acocat E IOur Mmogynuny ymdy
dopmynafian aHMKIaW MYMKHH: = A

_A - 6)

E_C.
: &

o ' :
A
(5) dbopmynanu (8) q)opmynara xyiicak, OHr momynu yyyH
lqytm,uam dopmyna Kenud YHKADN:

_Fly o 9)
SAl

LS TN LI W2 ST Y CTO
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By IOuT Moy EHUHT QUMK MaBHOCHHU Taspudiall
MYMKMH: BetbopMAIMATa YIPOBYH ¢TEPXEHHWHT HcOni gedop-
Maupacy Qupra TeHr 6ynranga (g = 1), CTEPKEHHUHT Y3YHIHA~
THHY UKKH MAPTa y3afTUPUIN yIYH 3apyp O¥IraH MexaHuk Kyd-
JAHULUTA MUKAOP XKUXaTUAaH TeHdr 6¥nrad @U3uK kaTTanvKKa
altrunagn, aeHu € = 1, 1 = 21 6¥mmom yuays A 1= 1 teAr
VMo Kepak, ¥ xonaa ¢ = E kena® 9axagm,

Amania Kayuyk DyHaalt XycycHSTHIZ 3ra Xaioc, OollKa Xe4
KaHJail marepuan Oy Japaxana Yyysunmira YuaamMainm.

Oxupru (9) dopmynanad F KyyHH aHMKIaul MyMKKH:

ES

1)

F = —Al=kAl (10)
ty _ _ |
' | ES | |
ByngaH 6maipanx K = T (an

- JiaH TOMAJIAAH.
Kuemra F Kyu TaneHp KMAraHpa, ;KUeMaa LWy KyuHy MyBO-
"33HATIOBUM AACTHKIHK Ky49u XOCUIN OYAryHYa xucm aedopMa-
UManaHan. . ' o )
AMATFEA TAWKH Ky TaE~
CUPH/IA BY)XYITa KeNa-HTaH Ig- gy
chopmanys OHAAH Ky OpacH- :
Aard OOFAaHMII aHya MypaK-
Kab, LUYHHHT YIYH MEXaHHK
KyWIaHHII OMAaH HucOuii
y3aiuLT opacunar GoRTaHmMIIT- G — —~
Hi IpadiK paBMLLIA TACBUP- &l —_ ¢
J1a0, Y¥3IMIN B4~ FpaMMacK Gknd”
Geproram. A
Macaad, S kecuM Ba | ¥
Y3VHANKKE 3ra G¥araH b ' oy
TYFpu cTepxeH Y¥3uiraHia 5.10-pacm.
G MEXAHKMK KYYNAHNLIHHHT
KHMYUK KMAMATAAPY CTEPXKEHHUHT X = Al Yy3WJIMIIN § Ta Npo-
niopuroraa 6ynamy (5.10-pacm)

o 3

JluarpammannHr OA KUcMH, GyHIA A XONaTIATM KyINaHWIIME -

KY4I2HWLHKHT TPONOPLMOHAIIMK HerapacH (o, ) TVPpu Kella-
oM. Kyunu oprrvpn6, nedopMauus YA3UKIK O¥nMai Korxaau,
CcTepkeHb Te3poK, uiswna Gonutatiny (AB), nexun sedopmalus
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TABCHP 3TYBUNUCH KYLUHU

MOTIEKYTIANAD ¢ opacuiari

Macodara MoeKynanap-

HUHT SUpM KOOpndHAaTa N

OOWHAA, HKKUHIUCH 3¢a N

YHIaH r Macodana xofi- .

Jaurad. MyBosaHar BasH- Tre—

STTH T, Macodara TYFpY Ke- o

T4 128, GYIaHR, KUCM | Z ] - o

Y¥3IMO, sappadasiap Opa-

cHAa TOPTHIU KyuXapu Y,

(Mandmit) opTagn. 1, / Fr

Giranaa, XXucM UKo,

3appavanap Opachia ura- 5.8-pacm.

DUIIHI Ky4NapH BYXYATA KENAIH.

FKvemnapHunr redopmavmsnanvKa naigo Gyragarad sa
KHACM 3appaqaJapHHHBHr AedopMauus BaKTHAArM CHIKHLI
(K¥unLa) BVHaNUHINAra Kapama-Kapilli ToMOHra MHaNraH Xy4ra
INACTHIIHK Ky9d 1ed aTanaiu.

DNACTHKAMK KyuaapH AehopMaliisra YYPoBYH XHCMHMHT
KYHOANAHI KECUM I033CHTa, LIYHHMHIIEK, XKUCM GHIaH TyTatlHLl
(KOHTAKT) JKORMTa TRLCHD JTHE, XUCMHU aedopmauiara yupara-
. DAACTUKIMK KySUHHHD MYXHM XYCYCHSITH, ¥ ¥3apo TAbCHp STYBUH .
SKHCMIIAPHMHT YPHHHLLI CHPTHTA THK MYHAMLIAA 6y1mmmmp
“ 4. Arap xucM pediopMalus HaTAXKACUOA cCMKMArad &xu

uannraH 6¥iaca, 6y xonza SRCATUKNKMK Ky4d YRapHHHT VKU
Oviinab liyoananm.

Huraus dusuri HeloteHnuar cat?pnomu Po6t‘,p"r I'yk 2nac-
TUK AeGopMaLUATE YIparaH XUCMHUHT GUP TOMOHIAMA Y§3H-

" AWIUARArE (CHKWAMIKHAATKY) AehopMalWACHEHHT NaCTUK KyY
©unad DOFAAHMILIMAY ARUKRAG, TEHNaMaHH MATEMATHK KYpH-
HUWIAL, Kylingaruya ndoganamt: F, = - kx (1)

I'yx koHybu. By Gopuynana F,| — 3nacTHKIMK Kyni; X —
KHNCMHUKT ¥3aRUIIH; K — XUCMHHMHT ¥19aMUH B4 MATEPHAIINATA
Sornmuk, Ginrad, nponopuMoHannuk xosdhbHureHTH 6VINB,
KHCMHUWHT BUPNUTHHYT thﬂﬂﬂﬂaﬁﬂu Brpnuru HeloToH Tak-
cum MeTp (H/m).

I'vK KOHYHHU TabpHhu: xKucMAHET gedopManuaiamnga
NAiHA0 DY Iaauran MACTAKIMK Ky XKMCMAMHT Y3aiMuura npo-
nopnaoran G¥nud, mucM lappanapwausr BOMKA 3appanapra
HACOATAH KyWHIl AYHATMMIa Kapama-Kaphi iynanran,

R
R

o
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Buan vk Taxpubacyt 6unad TaHuIaud suKainue, nurap
WAKNUAATH OPYXAHAHWHT CHMMETPHK YU AX 3K (TVFpY un-
3UKAK) OKUIaH MOC TYLUAAWFraH KHIU0 XoHnaliTHpuanb, npy-
WHAHAHKHE OHUpP YYH A TafHUra MAXKAMIAHALW, MKKUHYH YIUTa
aca M ueM Ypuatinand. TpykuHara Ky4 TabCup 3TMaraHjia
cuctema C HyxTaga 6ynaaM (5.7-pacm, a), Oy xonat X KOOpEM-
HaTaHuHr Doy fed ondHaid. NipyHHaHY KyY Tascupuaa yianb
HykTara ofnné kexnHea, M XHcM KoopaviHatacy x>0 6ynuo, M
KHUCMIa HIaCTHKAUK Kytm TABCUP 3TagH. BY KyJHWHT KMAMAaTH

= - kx< 0. )

(5.7-pacm,0). FlpyxauHanu cukub, xicm BasusTHHY C HyKTara
oS KesMHea, M OKHeMra DHACTUKINMK KYUM TaLcHp 3Tagu.
JKyeMHHED 6y Xonna koopauHaTacu x< 0 b¥nanu.

-

= (5.7-pacm, B). PacMAaH x¥puHMD TypuOAMKM, MpPYXHHA
U¥3UAraHga XaM, CMKMATAHAA XaM MACTHIIMK KY4Yd XOocHA
Gynub, YHHHT A¥HATHLIM A0 MO MYBO3aHAT BA3UATHM Kdoaa-
nor4u C HyKra TOMOH HHanras G¥naau.
(5.7-pacm, Mpa Tvk KoHYHMHRHT rpadmird KenTUpUaraH.
I'paduxHuHr abimeca ¥xura X ysaiiuur,
OPAMHAT2 YKATA NACTUKAMK KYU¥ KniiMa- Sl
TH KYHM/IraH, !
DIacTUIMK KyyM HuiaH X ysaitnw P.
]

T e e

rpadpury KoOpHMHATA GoMAaH YryBUH TYEPH
YU3IMKAAH HOOpaT. |
Ana Sup TaxpuGany KYpuld YMKAHIHK. o ¥ E _
Papas KTAHIK, 6D yan ocvara Maxkam- | g Ll 3
r

NaHraH Ba UKKHHYH Y4ura 10K oCHJITaH nynar
cuM (crepxer) 6¥acHH. IOKHUAT OFMpNKEH _} |
TALIKM TALCHP 3TYyBuM F Kyura TeHr ned, 6y
Kyd CHMHHMHI KYHIANaHI KECHM lo3acura )
TepMeHIMKY/IAP PABUILIA TARCUP FTeuH (5.8- F

pacMm). 5.9-pacm.

ITinar cum TallKY Kyd TALCHPHAL KHAC-

MaH YY3uAaaH, AeKHH 1Y BAKTHUHE Ya3raa Tamky Kyy iinany-
LIHra xapiiy SontaHFUY Y3YHITHKHN THRIOBYH 3IACTHIIINK Kymrl
BYXVATA Ke1aay, sThHH: e .

BS5
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R¥fE..

SMACTUKIMK XYCYCUITHHA MabAyM MUKAOPAA caknaiiay. B xonarra
MOC KENMaH @, KYWIRHMIL 3ACTHKIUK Yerapack Jefiinany. B kHems
KHUYUK ﬁynrarmmm cabalny amania g, pu ©,, AEHILS MYMKUH,

KyuHUHT KyiiMaTd AHada opTrupud Gopunca, KORAUK Je-
dopmanmg o3ara Kenaau. BC kyicm pa Oy coxara KOaaWK, e~
GopMaLms coxacu lefinaaan.

Luarpammannnr CA xucmuaa Kyu oprvaca Xam nedopMa-
uus ¥3-yaunan oprb Hopaav ga C HyKTAOarH o, KYWIaHHLIHU
OKYBUZHIAMK KYYJAHUIIHM, YETapaHH 3Ca OKMIL Jerapacy aeiu-
napu. By coxana rpachHk Jeapnu ropusonTan 6inan. J nykra-
JaH Bowab aacTHKITHK KyWiapy sHA opTa bowunaian. Ctep-
XKeHb AHa J:[edmpmauuﬂ}laua Gowmaiiam (o> ) Ba fedopmanns
e KYWIAHULLTAYA JIABOM 3Taliu. 0, ,.r KYWIAHWLITA KYINaHAL-
HUHI MYCTAXKAMJIMK yerapac geiiinani.

(E Hykra). Taluku Kyy siH2 OpTTUPUNCA, SIECTHKIMK Kyu-
JApH KeCKHH KaMaituG, crepxXeHb KapIUMANKCH3 Y4¥3uaand Ba
Te3Ia YIHManM.

Anactui gechopmaling xnama-xun Gynagu: Gup roMmorina-
Ma U3 (CHKMITHLLY, X3P TOMOHAZMA YY3uuuim (cmq«uml.u)
STHIMIY, CHJIKWII Ba Oypanuiu.

By ﬂecbopmmwﬂ TYpAapu cod Xonga yupalipepmaiian, }’.flap
Gup Heua cofas Typaark fedopMagmsanapra KenTuprt Yprasunaim.

MacanaH, cTrepXeHHUHT STUAKUIAHU OUp XAHCIMH BYamMa-
raH Y¥3HaMill Ba CHKHIMIITR, OYPanHIIHY BUP XUHCAH B¥IMa--
raH CWIXKILa Ba Gowtkanap. :

26-§. BYTYH OJAM TOPTHIHHAII KOHYHU

o

JduHamMuka KoHYHAAPUHHUHT acocyHen HsoToH ocmon
AHUCMIBPYMHKUAD XAPAKaTHHY YpraHuul paespysaa HuMa cabaG-
nad 6y xueMaap Ypracuja TOPTHLUMUI Ky4d Xocun G¥nanu,
SETaH CABOATA XaBoh Gepullra XApaxkat KuiAu. '

Heorod Epuknr éi¥anowy Qi uumMa ca6adaan Ep a’rpo—;
dhupa afizanma opbwta 6¥iinua XapakaT KUIanu, iWiyAWHTICK, -
HHM2 caBaboaH XUCMAAPHKHT SpKHH TYLIHEY TEVTAHWAILM XaMMa
Xycmaap yayd Oup XK O¥nanu Ba xMcM Maccacura DORTHK,
aMac, AMHaMUKaHAHTI UKKHHYM KOHYHHI2 acOocaH Te3NMaHHm

F
MacCaCHra TECKapH I pO]'IOpI.lV[OHaJI [ﬂ = “—} 6yﬂaaﬂ"
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By caponnapra HetoToH ¥3 Mynoxazanapura tasHiul Kyituaa-
ruua xapod Gepau: 1) Gapua xucemaap Epra TopTuiiiny Hatu-
xacupga Epra tyulaan. Xap xaHgai xkveM Ep cupruza 6¥nca,
anBarra, yira EpHUHT TOPTHINWLI Ky4H TALCHP 3TULIK BUinan
Oup KaTopaa xucwM xaM Ephu miyngal xyd Gunay topraau. 2)
OWHuHT aitnanma opbuTa 6¥iiMya xapakaT KAMHIWHH aHUxK-
nati YAyH OUHMHT MapKasra HTHRM2 TeINaHMBINHK anuygia-
JIH. Ma"bnyMKH, Ep cHpTHA3 PKMH TYLWHM TeanaHnw 2=9,8

V2 i
M/cira Tedr. Mapkasra MHTHIIMA TelaHHILHK O = -E dopmy- -

RaJAH TOMKHI MYMKHH. O aiifaHULIMHAHT YUIUKIE TCIIUH

2z R 47°R

Xucobra onunea, g =

V= G¥nasu. Oit Ep mMapka-

supan 385000 kM macodana G¥;mb, Oy Macoda Ep paguycuaan
60 mapra katTa (Ep paguycu 6380 xm) Oitnunr Ep arpoduuu
aitnann® YHxpNl 1aBpy TaxmMuHaH T =27,3 cyTKa oKanARTHRY
XUCODra OJICAK:

3 .
_ 4><9,8X60.x6380><1(1 s 9.8, 2= L 7310 “
(27,3x24x3600c)  3600c* 3600 e

Hentak, Ep cupripa typrad xmcmvra HACOaTaH OHHHF Map-
Kasra MHTWIMA Teananuiuy 1/3600 knuuk skaH, A'sHH TOPTAAKIU
xyun 3600 mapra kaM G¥nap sxad. O opCHTacH paTMyCHHUHT
kBajipat Ep panyycHHHHTr KBaapatkra vucharan 3600 ra Tewr:

R _(60R,
R Ep R kp

) 3600

llIyHnan xuaut, Oftuuur Epra TopTURUin KyYu YAap opa-

cumary Macodha KBaapaTura TecKapy npornopruoHan 6¥nuinu
xenud QUKaAIK

1
4] ~Rza *

KYWWOATH XyIOocara Kemmu: .
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it o off ep

1]
- . N F | .
Fuﬂ Fcp; . FPD mc“; . i} NRZﬂ 2.
_}:. ) ma m!:’p ,) L
B o R, - - E
OyHaaH TeHrUK OeNTHCeHTa ¥TCaK - o ' e '
R A

Keitunuanik HblOTCIH ¥3u anukiaraH dopmyna epﬂamn}la
JKKCMHMHI §¥Auamnapy yaap opacuparn macodara pucbatad
Kyla KUYMK O¥snraH McTalirad KUCMJAPHMHT Y3apo TopTHll
KYYHHW Xucobiaul MyYMKHH ReraH FOAHM Warapu cypud, SyTyH
oJlaM TOPTHIHILU KOHYHHHYE Kawd 31au. HoioToH TOMoHMIAaH
Oy KOHYHHM Kalud >THI Hiinapi 1667 fivnu Gownanud 1685
Rus TYARK TacaMKIauaM.

bByTyH oNaM TOpTUILULE KOHYHH Tahpudu:

Hexu xuem (Moadnil nyxTa el Kapam. mymxuna Gyaras),
Oup-DapHra ¥3apo TYTAWTAPYRYW TYFpH wHIHK, O¥iinal iryman-
rad, yIAPHHHT MACCANAPH K¥na#TMacura TYFPH Ba YA2D OpacH-
Aarn macoganuEr KBAJAPATAra TECKAPH NPONOPIUHONAN Gyran
Ey4 OHNaH TOPTANH:

B . ‘

mm,
R
Qopmynaga G — rpaBUTATHOH HOMMUH EXU Gyryy onaM

TOPTUILUI TOHUMHICH BYNHG, YHUHT GHIMK MABHOCH KVIAKU-
JArMIa;

5 L R

2 o
F:'G R AaH G= R . A

mm,

AMTallIuk, Maccagap 1 kr paH 6¥IraH MKKM xHMcM BMp-
GupupaH 1 M Macodaia Typrad 6¥ica, yiap opacuaari TOPTH-
1ML KY4H CoH xuxatuaad [G] =1 Hm%/kr? 6¥nanu. 798 i
vnraua puaurn T Kasernvin Supnyuy mMapra Taxpubaga SyTyH
ONaM TOPTHIWMW KOHYHWHUHT Epmard xeeMiap yayH Tyrpu

2
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SKAaH/IMTHHH Uchor KHIOH Ba
rpaBUTALMOH TOHMWHCHUHE
TaxkpHOana aHukanu. Kasen-

JHE TAKPHDACHHEHT CXEMACH #¥pceeriut
5.11-pacmaa kenrmupyrrad. Mk- {?_ —
KWTa OHp XWI Maccall crep- :

XKedra apaap VpHATHRraH

BYauG, CTePXEHHUHT YpTacH- \g._

JaH HHTHYKA JTACTHK KT Epna-

MHma KYary opkand ocmara mansge

N Lo .
\&ﬂw« e
MaxkaMiaHrad. CrepxeHra 5.11-pacm.

VpHaTHITaH WapAapaaH dupura B map SKHIAIITUPHITaHA Tpa-~
BHTALIMOH TOPTHLIHII KYY TAECHPHUIA CTEpXKeHIATH [LIAPHU Xapa-
KaTra KeNTHpHO, KITHH QYPHIHHINTa MaxOyp 2Taau.

- Bypanuin HaTikacHaa IAPHMHT CHIDKUITHHA EPYENHK MaH- . .
. 6au opkanu K¥aryra TviaTran Epyeiinuk Hypiapu pactacv €pra- -
 MMUJA KYPCATKMYJAH aBMKIaHaAu. Yayauw Ky3ryra TywaérraH L

" EPYMIUK HYpJIapH K¥3ryiaH Kaitil, KypcaTKuyra TYWHWHTA

acocnadral. Taxpuba pgaMuna Kapenaym HeOTOHHMHT KHC-
MJIIAPHUHI Oup-OKpHra TOPTUITHMLIM FOSCHHY HeDOTNAbriHa Kom-
~Mait, XyAa SXUIM aHVKNNKIR Kyiriars Karrainkiaphg (F, m, -
 m, £) YA4a0K Ba TPABUTALMOH mmmuﬁcnnuﬂr COH KHﬁMHTHHH 3
xmcobnab wx,nﬂ :
= (6,720 + 0,0041) 10-" Hm2 / kr? 8Kxu
G =6,67 10-V Hm? / xr?

By xuidMar xkyaa kKwauk 6¥nranaury cababnm, 6uz atpo-

$buMK3LATH kucMnap ¥pracupard TOPTHUIMIM, ¥3MUMHZ xaMm

" yaapra TOPTWIMINUMMU3HH Ce3MaiiMH3.

= MatiyMki, DYTYH ONaM TOPTMILULL KOHYHM acocaH OMp
C. TYPPH 4M3UKAA KOMNATaH XUCMIAD YYYH KenTHpHO 4MKa-
~ punraH (Ky€IlI Ba naHeTanap xapakat Mrconnaa). Cusnapra
- scnarMa cHdaTtHaa KYHHIATH MawIyMOTHapHu Gepamus: Xap
800 #imnna 6up Mapra Ep, Mapc Ba IOnurep nnaneranapu 6up
TYFPH YM3HKIA Xolinawany. By KyHu JyHEra Malixyp kuiuyunap
_ Tyrunrannap: Mekanpap 3ynkapHaiiy (Anekcarap MakeJoHe-
KWH), ¥30eK XanKUHHHT OYIOK capKapiacy CoxubKHpoH AMED
Temyp Ba AYHEHWHT OXWprU nMaiirambapy Myxammaz Mycrado
{Anaiixpccanom).

IIyHunurnek, xap 2000 MuHT finnga 6up mapra Ep, 3yxpa, -
Onurep naaneranapy GUp TYrpH uuaukaa 6ynam, By KyH xaM
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JIVHEra 3HI MaluXyp KUILWaap Keauinain (OXupru TVEpM uu-
3UKKA TYFpU Keanr 1999 fivsna Kysaruiau) .

Ma3zkyp uHcornapuu 6y KyHsiapia iyHéra Kejinuim cabat-
apu xo3upua darga yprauvnamaran, 0y Tyruavinjaapin 6yTys
oJlaM TOPTULUWL KOHYHUTa GOFIMKINTM Gopmu, By X0o3upua
MYaMMOAUD.

Xyhoca Kuanb, KOMHOTAAIY XaMMa XXUcMiiap 6up-oupu-
ra topruiaad. Xap 6up xucMimur arpodusa Yaura xoc GYnrax
TOPTHULUKLI Maid)IOHKU Xocun O6Ynaan. by MaliooH TancUpH Xuc-
Mra AKHIIAUITAHA2 KyUasin, y30Kanicalia aca Kyucusna-
HUO Gopaan. Maitaon TabCHPH XKHUCM MACCACUTa DOFAHK, KHCM
Maccacu opTud Bopulun GUAaH TOPTUILKLI MAWIOHU TADCUPH
opTi6 Gopanu. By MalAOHHUHI AX0WKG XYCYCUSITH MoJLLA-
Japgal rnospoH (TeKUc) Fruuaup. Kucm MaccacH XUCMHUHT
HIIEPTIIMK XoccaiapuHu ndoaanain 6uiaH 6up Karopia, ¥3apo
TOPTUILMIL XYCYCUSTUHU XaM Udojanaiau, sbHY rpaBuTa-
HUoH Maccauu (OFUp Maccanu). Jlemak, macca 6Up BaKrTaa
KUCMJIAPHUHE MHEPTAUK YA4w0BU cUudaTURA XaM, XUCMJIAD
TOPTUIMUIMHHWHI (rpaBuTauMsICH) YaUoBH cHUdarnia Xam
Hamo€n O¥nagu.

27-§. OFAPJIUK KYYHU BA XXUCMHUHI BA3HM.
BA3HCH3JIMK

Ep cupTy sKMHK/IA Xoluauirad Gapua xucmiap oOup xui
te3naHu Gunad Epra Tymwaau. By TesaaHHUINHMHT KHEMATH
9,8 M/c? 6Ynus, SpKUH TyILMIL Te3MaHMIuY Ach aTananu. Man-
Jaymky, Ep Ounad Gornanrall caHok, CUCTEMaNapuia xap Kati-
Jlai KucMra P=mg (1)
KYU TABCUP OTaiu. By Kyura oFupamK Kydyu aeb atanaau. Orup-
JIMK KY4YM TaxMuHat Ep TOMOHMAaH XHCMIa TabCUp STYBUM
TOPTHIL KYIMI'A TEHT. Ep 6unaH GOFIUK CaHOK, CUCTEMAIAPH TVIUK,
MHcpuuai OVamMaratinru cababinu orupirk Kysun Sunat TopTH-
JIMUE KUY opacvaa TaxmMuHan 0,36 % dapk ByXY/ra Keaaiu,
aMMo Oy dapk KUUMK GYraianry cabalbiy OFUPIHK KYUrIin
Epra TopTHAKIN Ky4yunra TCHT JeO oanul MyMKuiL Y xo:a, 1bio-
TOHHHUHI HKKHHYH KOHYTHIUTA ACOCAH SKHCMHUHT 3PKHUH TYNIMII
TCHIAUUIIMHN KYRHAIATHYA TOTTHULI MYMKHH:
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PopMyaial KYPUHUE TYPUGAUKH, XKMCM DPKHIT TYLITWLL TC3-
JIAHHIIH XHCM Maccacura OOKIMK OMAC, XaMMa JUCMJIap yuytl
OUp XUIIUD.

XKuem Ep cuptriad MaiyM OaAaHITIMKKA KYTApUIMLIK Ha-
THXXACUIA OFMPIIHK KyUH XaM Varapain, OnHo6apuH, 3pKUH Ty-
WML TCIAAHMLIM XaM ysrapaau. Arap xucMm Ep cuprunau h 6a-
JaHAMKAA TypraH 6yica, YHUHT P, OFHPAMK Ky4YM Kyitujarura
TeHr Oynanu:

M.
P,=mg,=G &, +hF ;’;, > 3)
Ep

XKucm Gupop ocMara ocub xyimica (5.12-pacv,a) €ku Ta~
STHY yeTura Kyitusca (5.12-pacm.0), y Epra HucbataH TMHY Xonar-
fla 6¥namu. By Xos11a OFUPIMK KYYH OCMaHUHT KK TasHuHuHT R
peakivisg Kyuu OunaH MyBO3aHaTIalIaIu.

MasKyp XAUCM JAMHAMHKAHHWHI YUHHUH KOHyHUIa Kypa oc-
Mara €ku TagHura G Ky4 OMnaH TasCUDP KWNAJM By YHI'A XKCM~
HUHT BasHU Jedh aTtanagu.

KuemHuHr BasHu (ordpnuru) 1e6, Epra TOpTHIMIUN Ty-
(haitnm XKueM TOMOHHJAH ocMara EKY TasiHUra TAbCUP KHJIAET~
TaH Kyura aiTHIajIun.

5.12 a, 6-pacmaaH kYpuuus Typudauku, P =-R 6¥nauu.
HbIOTOHHMHT YUUHYY KOHyHUTa acocal 3¢ca G = - R Tenmink
xaMm VpuHAK (ocMa Ba xXueMra Kyiuaral kyaiap). Xap HKKaia
Tenrnvkiad G = P = mg MyHocabaTHy €3u1 MyMkuil. JleMak,
XUCMHMHI THH'Y XOJATIIAIy BazHu Ounsiall P OFMpPIMK Kyuu Ysa-
PO TCHI OViaiy. AMania XXUCMHUHT BA3HU TastHUTa €KY ocMara,
OFMPJIMK KYYM 3ca XucMra kyitusaran oynaau. Arap ocMa ¢ku
tasiiy Epra nucbarad TeanaHuil 6uaan xapaxatiaHca, XHCM-
HHUHI Ba3HHU OFMPJIMK KVUMra TeHr 6ysivaiau.

MHUCOT YUYH XUCM TIPYXXUHANK Taposura ocub Kyiluiiran
Oyaca, yHra OFMpANK Ky4yu P = mg Ba HIPYXUHAHUHT 3JaCTUK-
UK Kyun F_ =x KX Tancup sranm. JKucM spKHH Tyulmlll Tesjia-
HuTa tucbaTtal TUK HHaNMIIIA IOKOPWIA Ba 1ACTTA Xapakar

93

www.ziyouz.com kutubxonasi



o myaa YpuHay GYu0, MUCMHMET THHYANK-

' KHJIa)IH Y xcuma Hbl()’I‘OHHHHI" 11 koHyHura 6uuoa,u ma=P +F
TEHNIAMAHM E3ULI MYMK#H.

-—.—-T —a-

kel

5A12-pacm.

Byrna xucM sasun tenir 6ynanu Ba mg - ma= -F, MynocaGar-
Hy Eaue MyMKuH. Jesax, P =m (g-a), Oy xonna, P sa I, xyunapu
TUK paBdiia W¥Hanrad XUCMHHHT OIraH
CTERIFAMMLIA 3PKHH TYLLIAL TE3N3HMIUM Kabu
nagtra i¥uanrad GVnca, P = mig-a) dop-

R8T BA3HUAAH HICM BA3HU KaM 6¥nama. Arap
FKUCMHHHT TeSNAHMILY SPKEH TYUIMII Te3-
JAHALLMIE Kapama-KApLiuu iiyHanray 6inca,
- P =m (gt 2) dopmynara OUHOEH, KHCHM
.. BA3HA THHWIHKIATY BazHUAZH opTHE, Ofna-
" fipd. JKMCM BASHMHUHT TasiHY EKW OCMAHHHI
TeFAHYBYAH XAPAKATH Tyaiiv opTyiiiy Yra :
IOKTaHALI Ae0 ataranm. X Fan
V12 0xaHI XORATHHE KOCMOHAET- '
1P KOCMHK KeMa KYTapHIMILY BaKTHIA, '
KOCMMK KeMa KanuH atmMocdepa Kawia- {r ﬁ
MUCY KUPHIIHEA TORMO3IAHHIU BAKTHAA 5.13-pacwm.
-Ce33M.
Arap Xucs TagH4 ékn ocmMa O¥aan Gupra »pKuH Tyluica, ¥

' xonaaa =g 6ynam sa P=m ( g-a) GopMynamat P = Oxenu®

YUKALH,
TasHUHWHE 2PKHR Ty Te3naruiny SrAaH XapaxaTaagy-
HIMAA SKUCMHYHT BA3HH HONTa TeHr S3IraN XohaTra BasHCHIME

_ . aeh aranayi.

%4
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-y BasHcuznMK XonaTHaa XMeMTa GaKaT OFRPIMK KYSH Tab-

. CHP 3TaAH Ba KyY Xucwra g teananiin Gepagn. By Xonatna
KUeM 3appanaphk GUp x1ia Te3naHu GuiaH Xapakar KMiara-

 HHM Y4YH Aedopmauusita ydpamaiipu. JlemMax, BasHCHMINHMK

© XOJATHAA XHCcM RedropMalinara ydpamaidad. BasHCH3INUK XOora-
TH KOCMHK KeMa ABHraterd wwnan Tyxrad, Ep atpoduaa
Xapakar KUnaérraHZa HAMOEH 6VnaiH.

. By xonataa KOCMUK XeMa Ba YHURI Munaari Hapya XHeMhap

. OMP X g Te3naHMuira 3ra 6ynany. '

28-§. MACANTA EYANI HAMYHAJAPH

1-macana. Oit Ba Ep opGutanapdHHHEYI paIMycIapH ManLiIyM
Gynranna Oif Ba EpHMHr MaccanapuHK TaKKOCIaHT.

Ep sa Qi ¥3apo Tavcupranuioy Xucobura O xam, Ep xam
MIpKasTa BHTWIMA TE3RAHMY OMMI Kepak.

BepHAraH: Eumw. Oft Ep Taveupunia Ep arpoduna

1, = 4700 xm XapaKkar KMnagn, Oyuna EpHuHr

r, = 330000 km | mapxasu Ot opBuTacuHuHr
K¥aranmac Mapxasy Gnamu.

Tonuill Kepak:
m_-?
ie

g o

Kysaruminapiad mabsiyMm BYIAMKY,
Q# Ep maprasuy atpodiiBa Xapakary K-
mait, Ep Mapkasupan 4700 kM Macoda-

3kaH {5.14-pacm). Ep mapkash xaMm P Hyk-
Ta aTpoduaa aiinana G¥inat xapakar Kuna-
Av. Afnanma Xapakat KMnagtral Kucm-
aap ¥3apo TanCHpAAMIaHAa Kyiuaard
MyHocabaT YprHAM 304:

Praprezzes

5.14-pacm.
a, r,
a, t, o
ey ks Yl
MeKyHuy ToMouaay flﬁ_m—m;%fiu WL e
e a, m, r, ;@_.‘._ :
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MY HOCEIﬁdT NAM VpHHAU ﬁynanu XycobaallaapHy aManra OLIAp-
CAK: : ..
)nf:'p :, o 380000 KM _ 81 HYF\{ H’H.

4700, *’*

Kaeod. EpH iHr Maccacu O maccackaaH 81 MapTa xaTTa 3KaH.

. o ’ m 0 r.i'p

_ 2-maecara. Ep cuprupad Ep pagnycu Kapap y20KJMKAATH
HYKTRAA SKHCMHHHI OTHPAHK KYIH Heqa Mapta KaMasau? Op-
KM TVIIHLE Te3aaHHwmMyn?

bepriaran Eumu, Ep CHPTHAATH JMCMHWHT

h= Rm OFHpPAMK KvyL OVTYH onaMm

Tonuur kepai TOPTMUIKIT KOHYHWIA acocan -

p/pP, -7 QHUKTIHAAM: ) .
M,

ge-? | P=0% - (M

Iy SRICAE AL Epcr [p?lum-i h= R, » QAAAHIIMKAATH orup-
JILE KV oca

M, m M -m My,m

— i —
P”hJ(R,ﬁh)’ (N(}eh,mm) =G 4R;, 2
(1) B2 {2) dopuyaRapaals HKCOATIIN TOMANNG: ,
G e
r_ Ry _, .
. B My
4R;J} B
OFHPAIK KV 20K TYIMHIL TE3naHULIM BUNaH Kynjarsa:
P=mg {3) -_
n o MO%, s

Hucharaapate oacak. MyHocabaTaa SornaHraHIumy vevH

g_ I
o P =4 D¥naan.
I

]




Kaso6. Ep cipriaan h = P, Garaninukaary OFUPIHK Ky4u
XaM, 3pKMH TYLIHMII TE3AaGHHIUH XaM 4 MapTa KaMaap sKaH.

F-macanra. By ¥36ex annomacy Axmaz An-DaproHunid Ep
MEPHINAHWHWHE Y3yFITHTHHM ¥T9aliima MabayM reorpadrk KeH-
raodkaard 1° eiHuHr yayHmurnau 102,87 kM neb xpcobnad, Ep
MEDPHAMAHHHHUHE Y3yHrdruHd 40800 xM axaHMHY aHUKIaH-
ra, arap Maproda poamiicyaa 1° yaynnury 115,87 kM 6¥nca,
Ep MepHIMAHH Y3YHIHTH KaHua Oynagu?

Bepuaram: Euuwr, Macanatu eumin yuvH 1° EliHMHAT

R=11587 im | yoveunrsnu 360°  ra cdmalitipuil xepax:

Torwur Kepax: | L, = 2zR = 360-115,87 km = 41713,2 kM.

L -? Xozuprd 3aMoH ¥AYaLUIapHIa

L, = 40000 xm dapxu
' 1 (417132 40000) KM—17132|{M
HKaaob: 417132 xm.

. 4-macana. Ep cuprura HHCﬁaTa.H 1700 knm BanaHpnukaa xapa-
KAT KMna&TraH cyHBui HSTUI,ILOIJ.IHMH[‘ TCINWUTH 'Ba alfnaHKLI AaBpU
TOIMHJACHH,

Bepunran: Eauurs Ep cuprijas Matnym
h= 1700 xm = 1,7-10 m GajlaHJUTHK LA XapakaT
Tommui kepak: KMIAETraH cyHBUH iynnouira

V-1T-? .. | EpHHHTr TOpPTHIIMII Ky4H
' : TabCHP KHIadH.

oMM o R
(R+h)} M

Hemorouuuur Il konynura acocad cywwmii Wyngow Ep
MapKa3ura HUcOaTaH XapakaT KUIaau.

. F=ma 2)

Eauir MyMKHH: & , Mapkasra MHTHMA Te3NaHHULL.

¥ xonna

[4) :_.._...Zz_. ki‘
~T®emy T

R 7E
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mM mb?

:..L i\.;’f’» ! ii . (4)

(1) 82 (2) paH G
N ®emy @en) @
(4) . Vz—c;ﬂzx R )
R° R+h _
g (S) bopmynana £ =G — FE 6)
22
- IKAHHHU XHCobra oNcak, V2= & ¥)]
o (R+h)
T V=R, =2 =6,3710%Mx « 8 =710 10°%,
R +h 6,37-10°'m+1,710°m -
. AfaHMIN NaBpHHU ' o :
g 2n(R+h
L T:Lf—) ®)

.....-'.--__ILaH TONaMu3,
2x3,14x(6,37x10°%,, +1,7x10%,)

7.01x10° fv/
[

Kasoo: V=701 x 10 Mm/c; T= 7,24x 10° ¢.

=7.24x10°¢c

S-macaaa. Arap Gab3u TlaHeTanapra Kaparatia XXMCMHWHLD
Ba3HM KYTGra HucOaTaH 3KBaTOPAA HKKM MAPTa KaM Teb xpcol-
JlaHca, TUIAaHETaHWHT ¥3 YKy aTpoduaa altlaHiuul AaBpH KaHnzi

- OYmagn?
©° Tlaaderaparn Moaga swunura 3x 10° kr /M? ge6 XucoGiaH-
o CHH, '
. Bepunran: Euur. [Inanera cupruga Typrad

Ex .f&.

P3 = © xuemra: F — maaHeTaHuHr Topri-
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p, = 3x 10°kr /m ? TOPTUILHIIL KY4K

. M
Tonu Kepak: _ F=G FE (1

T-?
XaM/a IAHeTAaHKHT HOPMA pPeaKiius

KyuM N Tabeup 3ragd. [lnaseraHuHr
Maccacy M=pV (2)
3
Jecak,V Xax ra TeHr 6¥.aaau.
Y xonaa : : -
M=4/3xR¥p _ 3) 5.15-pacm.
Oynam. . : o
AzR® 4

e 3F

o PeaKuHﬂ 'kyw orﬁpmu«: Ky4Mra TEHTOUDP Ba pajyc 6¥iiuua
C nngHeTara iyHanrad G¥iamu. .
HploToHHUHT 11 KoHYHMIra acocaH

F-N=m L )
(5) ra acocaH o ¥

[ 10

| é—ﬁGmpR=ma)+N o )

HH €3U1H MYMKUH.
MacalaHd MKKKE X041 Y4YH edaMu3;
1) KucM Ky1Haa TypraH Xo1 yayH:
Kyr6pa r = 0 GfnradHd yuyH uM3uMxaf TEIMKKHN TOnaMu3.

V=0 o
remak, (6) mam

'%nGmpR -N, =0 - (.3) "
Byunan o .
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“FU.e

4 N
Ny=gaGmpR .. @) e%

| K&HH@ YNKATH. e f-b? VX *‘*mmx
2) XKucm sksatopaa 6ynca, B ? T

yxonna r= R Ba V':zﬁR JecaK, e
4 (2zR)? |
—xaGmpR—N =
3R T L Bl

HY €3u11 MymkyH. (10) JaH afinanduum JaBpu: P

Az* R

N T= !4 L (11)

.\-.{ 5 . J B—R’GmpR - NJ .

: P
L Macana waptura OMHoaH P =2 Ba P = N gecak,
B s . 3 3

N, =%~ HM E3MHI MYMKVH. Y Xonaa

N;,:EGrrmpR - 12y
; 4 2 : R
T = g-”— (13
—aGpmR —~—Gr pmR P
3 3
wenmG aukanu. T = 6x314 =9,7x10*
-1 HX 3 KT )
6,67x107 ——22x3x 10° AL
KT i

Kagot: T = 92,7 x 103 ¢,
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29- § . IINIAHETAJIAP XAPAKATH. EPHUHI .
CYHBIM NVIJTOHLIAPH. KOCMUK

L TE3JUKIAP

:\ ...a"

Bapua caiiépatap Kyéi TusuMira 6uHoaH KyEWHMHT aT-
podnia IUOTHK opbuTatap OY¥HYa aliladMa Xapakar Kuia-
Jut, By opbutanap zesapiu GUp TeKUCAUKAA Xoimaurad. Ky&w tuzu-
MuIary Gapya cait€panapuurr TaGunit dinaonuiapn maxyn. Ly
¥ymnagaH, Epuunr tTabuait o Cit xycobnadanu. X03upru
Jaepaa Epnunnr arpodnia rabunmit B¥nonaan Talikap xyaa Kyn
MHUKNOPAA CYHBMIT AVAIOLUINAD XAM Xapaxkar KWIMOKIE.

Caitépanap Ba yaapauHr raGunit #ynnouuapy XaMaa cyHbHld
A¥noownap xapakatd YpTacMAa YMyMMHE KOHYHWAT MaBXyI
OyANG, Oy KOHYHMATHU JaHusnuk acTpoHom T.hparre (1546-
1601Y xyaa k¥ KysaTHuiapiaa aHdknarad. XVIE acpaoa aca
Hemuc onuvn K. Kenaep (1571-1630) cat€panap xapaxarn-
HUHY KOHYHUATI2PUHH ymymnaurmpuﬁ Y3MHUHT Kyfiniarn
VYTa KOHYHHHY SpaTaH:.

1. Bapua caif€panapHMHT opﬁumapu SJLHHHHC,I[aI-' uﬁopa’r
B¥uG, yaunr 6up goxycraa Kyélr xoitnawran: (5.16-pacu, a).

D H&’;

5.16-pacm, a.

2. CaiifpasuHr paguyc- Bemopn TEHT RAKTNIAD opa.amm,ua TEHT
1032.112p qﬂza)m (5 16- pacm 6.
S0
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5.16-pacm, O.

3. CaitépanapHuir aitaaliul JaBpiapy KBaapariapHUHT 271-
JIMITTUK OPOUTASIAP KATTA SPUM YK IapuHKUHT KyTOnapura 1ucba-
TH Oapua cai€paiap yuyH y3rapMaciaup.

2 3
1, n
— | 5| — | =const
7, rz
Kyéur tusumuaary caiépanap-
HUNT XapakaTHHU Ba KOMHOT CUpsia- - -
PHHY YpraHuiiy yryH caitépanap to- .. o
MOH Ba KOMHOTra LpHUHI cyHbHi y -’_;T
AYIAONIApVHU MAPBO3 KUJIAUPHLI /
Kepak OVaasun. bYHUHT yuvH cyilbuit / e
#yngow EpHUHI TOPTHIL KYUUHH l
cHrnb, ammiic, napadona éxku ru- \ /
nepbosasan ubopar Tpackropus \ /
G¥iLa xapakar Kiauwm Kepax. byr- N - -
Jal xapakaTHu amaira oinpui Ep-
HWHI CYIILUAR itngotiinra Myaiai pa-
BULL1A DOLLLTAHFUY TC3AUK GCPYIIMLLY JIO3UM.
3.17-pacmaa Ep cuptuian h Gajanaivikia V, Teanmk 6unan
yunpuarad EpHuudr cyHbuit UouiHHHT XapakaTt KypeaTuin-
ram. Cynoui iynaow EpHuHr TopTHLIALI KyYM HATHXaCHaa T =
R + h opbura 6yitnua.
Mapkasra HHTUAMA Te3aaHWIIT O1aIM:

5.17-pacm.

ST |
¥ R+h M
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By Bak1/1a TALCHP 3TYBYH TOPTHII KYYHHHHT MOIY;IH

Mm . Mm
F.=G 5 =(r- 5 )
r (R+h)
opMyiia O¥iuta atukanann. Popmyanati HelOTOHHUHI HKKMH-
W KOHYHHIa acocall m — itynaow maccac; M — Ep maccacu.

Y xoma a=G —Lz— (3)
(R+h)
y? M
(1) Ba (3) dbopmyaanapuan ——=G ra acocaH
R+h ~(R+h)y

M
V=G
1 \/?R+h 4

keand unkamu. (4) dopmyia €pmavuia Ep cupruiian h 6aian-
JUKIa yaupuirad AIAOLUHAHE SUPHITMY KOCMHUK TC3AUIH TG-
wanamd. Ep cuprupa h=0 6§nradaurd yuyH OUpUHHH KOCMOC
TEIUTU KyHHarnia Tonuaaim:

M
V.=\}G'7 o)

Ep cupTuia XUCMHUHI 3pKHH TYUWHWIN TC3JaHWLUM

M M
g=G T KAHIMTNHI xucobra oncak, IIYHHUIIEK, gR = G-IT

ra SLTHOOP Bepeak, GUPHEHH KOCMUK TeXTK (opMytachtn V,=.[gR
(6)

KYpUHUUILA E3UIH MYMKHH.
2 =9,8 m/c? Ba= 0,4 10°M 11¢0,

Vi =\/;;,’T{—=J9§8 —:—;X 6.4x 10° u 7.9 *\: |

KUAMaTHU aHuKIaliMn3. BY Tealluk SUpHIIYH KOCMUK TCITATHLUP.
Byiiiait Teanukka apuniiratl Epuvnr cynnult #isuounm Epuvar
TOPTHLI KVUU TALCUPHIA Ep opOutacuia altTaHMa Xapakar Kiia-
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an. Ep roprui kyuntiy enrn®, Ky&nnunr cynbhit iyaowdra
almaHULLY YYyH HY13001ra (pakeTara) UKKHHYH KOCMHK TE3IMK
OepuaMiuKM Kepak. byHaail TeATHMKKA apuLIMIU YUYH HYLIOIIHUHT
TYi1a SHEPTUICUHU aHUK1aul Kepak, sibHU

,
mV; M, m

W = =\ = 0
T 5 7 R (7N
Bytizan
! M. .m 2G6M .
m\/ 2 Ge @ o sz___ AT M (8)
2 R R

Kesimd yukand. by xomta EpHuHr y3 y¥ku atpoduaa aiianuiin
HATUXACHAA BYXKy/IFa KCJIAAMIaH MapKasjlaH KouMa Kyd Xucob-
ra ojlMHMacaruia EpHMIT TOpTHIL Ky4n HYILIOIIIA TALCUP STYB-
gy Kyura Tenr Oynany.

G—=2 M G—= M R
—=m — 2=
R g R =g (§))

(8) Ba (9) AaH MKKUIIYM KOCMHUK TE3NMKHHU xucobnad To-
U MYMKHIT

=2gR=2,[gR =2V, Vo=l A1y =11,2 8 (10)

ByHjian Tailikapy, YUMHUM KOCMMK TC3IUK XaM MaBXyil
6¥nnd, 6y TeliiMkKa apulraH iiyiaaow (paketa) Ep Ba Ky&iu-
HUHT TOPTHIL KYuuHK cHru®, Kyéul aoupacyaan unkud xern-
iy Kepak. bynwnr yuyu #ysaownvdr Lp cupruaarn Hotimnan-

FUY TCIAWIMHU aHUKHALL 3apyp Oyaaan. Dyrnaur yuyn Kyéul-
HuHr maccach M=1,97x10% kr, Epunnr Ky€or arpodmparu xapa-
K4T OpOrTacy pajiMyCUHUHI ¥pTada KuitMaTu

RE = 1,5x10" kv ab
xucodra o1ub, cpopwyna EpraMujia TONMUAAAK, SILHU

GM / 667x10“x197x10“

V= 2——= 220072 D0 0 T KM 4D DKM
YYRY Y 1,5x10" c c
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By onuHraH Hatuxa Ep KysrauMac OyaraHia YpuHInaup.
AmMo EpHMHr ¥3 opOuTacuiary ypraya Te3nuru ch=29,8KM/c
2 TEHTAUTHITA LTHPOd ITHO, GoLLIalFUY Te3InK Ouian Ep-
HUHT ¥3 opGUTacuaary ypraua Te3TUrMHUHT BEKTOpH OHp X
AyHanraH 6Vaca, ivagowtuur Ep opGuTtacuiali YMKHO KCTH-
HIMHUHT 3HT KUYHK TENTU KeH0 MUKaAM, SHHA

Vi) -V, =(42,2-298) =12 4 2L
4 C

Amania yuHHIH KOCMHK Te3TUK V,=16,7 kM/C ra TeHr. Yunn-
UM KOCMMK TEIIMK, CyHbUMH UIIOLNapHAHT Te3MUT EptiuHr
¥3 opGuracuary Xapakar nyHaimmiuura HucbaraH KaHnaii 6yp-
yak OVifHYya XapakaT Kuaullra OOMIMK paBUBLIA YdMHYKA KOC-
MUK Teauk 16,7 kM/c jad 73 kM/c raua Y3rapUiie MyMKUH.

Tauriuut cudaTuaa TYPTUHIH KOCMUK TCUKHN CU3Napra
acnartu® ytamus. byHaalt TeMkKa 3pHIUraH CyHbUi HyngoLn
TanakrviKaHUHT TOPTULI KYYUHHM €HIUG, KOWHOTra YHKu6 Ke-
TUIIH Kepak. TYPTHHUK Te3nuKHY Xxucobsal aHua Mypakkas,
Ky€unuiir opburagary Tevry V, =220 KM/c SKaHIUTY Xucobla
onuHeca, lanakryika Mapkasuaa onays Teanniu V, =185 km/c
O¥auuIM Kepak, JICKMH OyHaaH Te3nuK OMIaH XapakaT Kuia/u-
raH 10J4y3 KOMHOTIA Oynmaca Kepak, 1051y3HUHE [anakrukaga
yuuiaf TYpYBUM OHT Karra Te3auk Xucobaanau. Hlynunr yuyx
TYPTHHUM KOCMUK Tesnnk V, < Vy O¥nuiuy Kepak, siblid TaxMu-
HaH Vyf-290 KM/C OYIIMILY Kepak.

30-§. HINKATTAHMIT KYYJIAPY. UIDKAJJIAHWIO
TYTJIAPH. AMOHTOH BA KYJIOH KOHYIIM

Bu3 xucM XapakaTUHM ¥praiuiliMKs JJaBOMK;IA XXHUCM Xapa-
KaTHIa MYXHTHHHI' KapUIMAWTHHN XUcobdra onmanuk. Kucmiap
¢k KuemHunr O¥iiaknapu Oup-Oupura HuchaTan Xapaxkar Kui-
raiiga éxku 6up-Oupyra Terud Typraiaa HHIKaAaHul Ky'€1apy
xocws O6Vaanu. MInKaanuir TallkKy, HYKY WIIKajlatidisiapra
6V:iimHaau. Ukku xucsm terub Typrad xolnga oup-6upura HuC-
6aTaH KVUHMLUKY HATHXAacuHAa XOCHA OVIral HiKanayyura ram-
KM MHIKa 1anm el atanaiv. bup sucivT KucM, CYIOKIHK EXu
ras 6ynaiiapy opacuaary MIKAIAHKIIITE HWUKKM MUIKAJIAHKHLIU
e atananad. KaTTuk XUCM, CYIOKAMK KU rasra HUcHaTaH xapa-
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KaT KHraiaa HuKy BinkKaianvil xocua o¥anm. byHua xucMm-
HAHT MYXUTFA Terud TypraH KataamiIapy XucMra apraiu6, 6up
XWJT TE3MMKAQ XapaKathaHaan, HATHXXAAd KariaMilap opacuia
HIIKAAAHUIT coaup OVnaan.

Tatuky MIIKATAHKIT THHLTHKAATH (CTATUK) MUIKANAHALLTE
B CHUPIAHHALL MINTKAIABULY XAMAa AyManaHuiiary Auikaiadui-
Japra (kuiietnk) O¥annaiv. Miukananuin Kyvyiaapu XycycHsiTi
SKUXATHAAH DACKTPOMArtiMTHK XOCCACUTa ra OYiran Kyujimp.

KunemaTnk HUIKanaHUIL KYPYK HILKAIaHW T OVAND, UKKH
KATTHK XHCM opachna Bouika KaTiam GY¥amarad Xo:ua namModti
OYnanMral MKadaHUuIMp. Mnikananuin Kyuu UILIKANAaHYBUA
cupriiapra ypunuMa cudatuiia iynanraHd yyyH OuMp-6upura
TErN0 TYpVBUY cHpTIap KU KaTiaMmiaapHutii dSup-oupnra Huc-
Darall cuwikura TVCKHHAMK KMALAM, HATHUXAZA XUSMHUHI
DHEPIUSICH KaMasiu, DHePTUsilMHT KaMaiuiuura cabad uuixka-
JEMHMEE HATHOKACHIA XXUCMITMHIT UCHIIY, KUCMIAPHUHT 3apsa-
DAFMILY Ba eMUPHUIAUIITN coitmp OV EUILIIND.

Kypyg HilIKanalniuHK Yprajuuli Y4yH CTrOSHUHT [OPU30H-
Tl CUpTUra Taxrada x¥ud, taxrayanM_O6a0K opkanu un om-
Nan 6oFAaliMMU3 Ba MITHUHIT UKKWIUY YYUTA m MACCAIH 10K 0Ca-
M3 (5.18-pacm). IOk ocuiiratia Taxraua xapakar KM.Maiiid.
ByHra cafab raxTavara TALCUP HTYBYM KYyWIapHWHT MyBO3aHat
xoaatuaa OVanwuanp. Taxrara Kanaah Ky'uiap TaLeup STHINA
OwiaH TaHnKb YHKAKITHK.

N

Py el ;
P S =

,’5 Jn
5.18-pacM.
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Taxrauara P orupauk KyUu Ba yHU MyBO3aHaT10BuM N pe-
AKLMS KYYM, WYHUHIAEK, UITHWHT TapaHIMK Kyul F tabcup
KUIaaH. MHUHT TapaHIAMK KYYWHM XXMCMAAPHMHT GUp-6U1-
pura Terud TypraH cupmiapy 6yitiab tTapanriuk F, Kyura Kapa-
Ma-Kapimy 6ynran F - kyuyH MyBOsaHaTIai M.

;mw.g: -F

Hnra ocyiras 1okHu acra~-ceKuH oprripub bepunr Hatvxa-
CHJa TaXTalM XapaKaTra KeJTHpuilra apuiamua. [emak, niika-
NAHMLI KY4M, Taxrara ctojl CHpTy OVitinal xapakar KuiraHaa
Xocua G¥;iMaciaH, Taxraya Crosira HUcOaTaH TUHY TypraHia
103ara keaanu. bup-oupura Hucbatan xapakar KuaMaiiaurait
CHUPTHAAP OpachAa HaMoeH OYNiaanra UK aHWINTa THHYWIKK-
JIaTH UILIKaNaHuil ned atataiu.

TaxpubaHu Taxraua ycTura OrupivK Kyitub Takpopiaiil-
raHja xaM Hatuxka Oup xua Oyianu, Jekull Oy xonma THHU-
JIMKIAry UINKaIaHfil KyHH MaKCUMas KHiMarra sra ovViaaiu.
byra caba6 6up-Gupura Terub TypraH CUpTIapra TanLcup dTa-
&rraH DocuM KYUMHHHT Yarapuuiiup.

TuwIMKaary MakCHUMas WiIKATaHuil Kydd aca OocuM
Ky'ura Tyrpu nponopuroniai. Jlemak, HoloToHHUHT YUHHUU
KOHYHUTa acocal BOCUM KYUH TagHYHUIIF PeaKUrs Kyuyura TEHT
OYAratuIMIY YUYH, THHWIKKIArH MakKcHMall UNIKAJIAH KT KY4H
TasHUHMHE PCaKiiMsl KyUnra npotiopuronast 6ynaam.

Bup-6upura Terud rypyBUM CHPTIApHUILT Matepruany ysrap--
TUPHACA, THIHYAUKIATY MaKCUMaT WLIKATIHUIH Kydu OOCUM
Kyuunra 6oriuK Gy OUaaH TCrud TypyBUH CHPTIap MATEpH-
ajura xam OOFIMK aKan, ol F ™ M -KaTTauK THH'WINK-
Aary dikanativil kosgpuumeHT. JleMak. THHUAHKIATY HIIKa-
JaHUUL KyMn 0ocuM Kyuu OuaaH Oup-Gupura Ternd Typys'M
CUPTIHAPHUHT MaTepUaiTa OOFINK 3KaH, SThHU !

TunwiMkzary KIKLIAHUI KYUM XUCMIAPHWUHE XapakaT
KWIMLIMIa KApUIMIKMK KypcaTtuiu 6unan 6up-oupura terud 1y-
PYBUM XUCMIAPHUHT HUCOWH TUHIMK XOJaTHHW Cakaaiiu.

bawbay Oup Xomnapaa THHYWMKAATY: UIHKAAAHIE KyHY XXKUCM
XapaKaryja Te3natiniiiHg 103ara KeITUpanu.

Macasali, opamnap oprasuaa noiadsaat Tar yapummra Tanh-
CHP 3TYBUM MIUKATAHKIL KYY4 ojaMra Teananuin 6epam. Tar yapym
opkara cuptiaiMaraHy cabab;m y 0uian iy (Tagiy) opacy/ia
THH'WINKIATH UIKaIaHWL cojup O¥aaan. THILTHKIAr vika-
JIaHMII Kyyura MoAaysin 6yinva TeHr, aMMo Kapama-Kapim nyHai-
ral Kyy TasHura tessiaHuiu 6epanu.

HINK
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Kucmra TaLeup 9TVBUM TALIKH KYY THHWINKIATH MAKCHMA
MILKAJIAHMUIL Kyurjlal Ka1Ta OYiraH xoiaa XXMcM cupriada 6oii-
Aadiiu, sSTEHINA CHUPLIAHVLIIaTK HilIKanalivig aManra oniaau. Cypria-
HUIIIary KoltyHiap ¢panuusiiink dusukiaap I AMoHToH (1699
it.) Ba 111.Kynon (1781 i1.) romonuaan kawud sruaran: THHYU-
JHKIATH AHIKAANM KYYRHKHE MAaKCHMaT Kubivati Oup-Oupu-
ra Terud TypraH XUCMIAPHMHI TYTALI CUPTIapura HopMas G¥rall
N 60cHM Kyuura nporopunotan 6y;m6, uilKasaaérrall cHpT-
Japiyur ro3acura 6ok dmac (5.19-pacwu).

FHIHK = HN

P — cUpITaHULary uiikgianivi koadduumeH 6Ynuo6, ilka-
AaHaérralt CUPLIAPHUHI Xoccanapura Gornuk, GYaran JouMuit.

WMinxanarimiil KoxhPULHEHTUHMHT KUAMAaTIHKM aHMKSIaLL Yy
KHS! TCKMCIMKIA TP XKUCMHUHI CUpiIaHa Ooruaratiard KMsuivk
6ypyaru o, Toitaid. 2KucM CUprialMuiv yuyH OFUPIMK KYYUHUIT
TALIKHI STYBUUCH MIUIKAIAHULL Kyyura TeHr OYIuILn Kepak.

IF =F &ékn

HIBK

Psing,= pN=uP cosa

HIUIKANAHAIL KOS(PHULIMEHTH TaHTeHC o, Bypyarura TeHr G¥araH-
A2 XKUCM KHA TEKHMCIIHMKIA CUpriaHa
OolLnaitan.

XO3UpPru BaKTA2 HINKATAHWULIHA
MyKaMMaJl TyIyHTupu6 Gepysum Ha-
3apust sipaTWIraHu Uyk. Uinikananmiu
KYUdlH TYWYHTHUO Gepuuiia: 1)
Ovp-0Oupura teruG TypyBiH CUpPT-;Iap
uiacan cMILIMK Oyamai, 6ajiku
AVHIIMK Ba YyKypuaslapaal ubopar
6§aran cupraapaup. Cupriap 6up- 3.19-pacm.
Ovpura rerud TypraHaa AYHIIMKAAD Ba uyKypuaiap 6up-6upu-
HH TYAARPKUD MIKANAHMID KYURNIN XOCUI KWi1aau. 2) Oup-ou-
pHIa Terud TYPYBUM KUCMIIAD MOJICKYIIAPHHUHI ¥3ap0 TOPTH-
wmimp. Byna axinunalb cuimkiiadran cupriap oup-bupura
TEKKAH 1A MOACKYIANAPHULT SUp KcMK OUp-Crprra Xyaa sikut-
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JIAWMG, TErHIITYBYM XXHCM MOJCKYallapy opdcysia TOPTULIKIL
Kyuu xocun 6¥inaau. By konyuuu 1902 iuan b.B. depsirun cup-
TEAHWIArY AHIKAIAHWI YayH Tapcus oTapm. KOHYHHUHT Mate-
MaTHK KVpHHHUUIN KyHKaaryua:
le:& = 'ux (N+Sp\)’

6y dbopMyaga, P, — MONeKy;IA1apHMHT TOPTULLKI KYYH HATH-
Xacvjga Xocun 6ynaauran k¥MMya GocuM; S — Teruiiysyu
CHUPTNAP 103aCH, XaKWKHH UITIKATAHWIIT KOXpOULHUEHTH.

Onarna plukaiaHu kooddumuerTy Gupaal KUUnK oynany.
I-xansanga cupnaduni-uKAIaH!1 KOXDULHCHTHIIAHT Gab-
34 MaTepHaU1ap ydyH KHAMATiapy KeATUpAIra.

I-acadsan
Marepuaunap
Tiynar Ounad nyaar 0,05-0,12
Iynar Guaan Mys 0,015- 0,02
IT¥aar 6waan 6poHsa 0,07 - 0,15
Bponsa Gsunan 4yan 0,20 - 0,21
Eroy 61aan éroy 0,34 - 0,40

CuplaHuIAary MUIKAJIaHUILHY KaMaiTUPULL MaKca/iua
CHUPNAHHAIIHK ZyMUIATULI OUnaH
AUIMAWTHPUNIANU, SBHU FUIILU- —
pakaap, UAMHIpIap, poauK- d
JIM B WIAPUKIAN MOAUIMITHUK- 1
napaai dolaananunaau. Jyma-
JAHYBYHM XHUCM TEKHC CHPT yC-
THia aAyMaiaérraHaa Gup-6upu-
ra Terud TypyBuM KucMiap ze-
dbopmaumsnanain. Hatuxana B ‘ A
TAbCHP TasiHY HyKTacvra 6epuil- p
Maii, Mawly,\f Oup tosara 6epu- 5.20-pach.
Jaan (5.20-pacm).

Kucm ayMastaérraiga A TasiHY IIYKTACH OFUPJIMK MapKasii-
JlaH YTyBUM BEPTUKa/IJIaH OsIMHIa B HyKTara CDKUraH OViain.
Tasuura Tancup OTYBYM Kyy (0ocuM Kyur N) TabCHp UM3UKAAH
opkana kosanu. Hatuxama 6y Kyd oFMPIMK Ky4u TaLCHPUAA
mysosaHaTaainaim. Yyiika N = R . Jlemak, R =-P. Ammo 6ocum
KYUHHUHI' TCHICHIIM A/ TALlIKKA STYBUMCH XApaKaT MVHTHINWTra
TecKapy Atiasuiga OYiranaury cabadnm gyMajiaHULgard uii-
KAalMUII KYMMHMIT 103ala Keanwnra cabad o¥nanu. Jyvana-

(o}

S
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HHUAAPH HIKATAHULT KYYHHHKT MHKaopH KynoH K,OHYHH aco-
CHEa auMKIaHau:
F = l..L —N— a2
I "I«

by Gpopmynana, p, — AyManaHWILAarH RITKaTaHULI Ko3dhhu-
UHeHTH G6YnnG, Y3yHIMK Gupnuruaa ymyaHama; u — ¥3apo
TARCUPAALIYBYH XKHCMII2D MaTEPHANMIA BA CUPTAaPHUHT X0/a-
THra DOFTHK, AYMAIAHUII TE3NUIVTa Ba JyMaIaHYBYH KHCM
PATMyCHTa GOFUK aMac. TabuaTia AyMaJIAHUULZAry HIlKana-
HHMILI Kyna KaM yupailin, dymananqinzarid MKaaaHuil KyyH
CHpNAHHLINATY RILIKATAHMLI KyqYKaaH aH4a Kiumk, Mucon yayH,
1000 xr joxHN YpHUAEH CUDKWTALT YIYH CHPaHyBYM Iof-
mmnuukaaH doiiganannica, 600 H Kyd, Wapnkiy nogmn-
HHKAaH thoiftnantanwica, Gop-ityru 40 H xyu erapav 6¥nagn.
WlyHunr yuyH XamM cosyTKM4lapaa, THKYE MaluHHanapuaa,
KHMD YOBHLU MAalIMHaLAPKAA, NHAHWMHO BA POSIIAPIA FAUIIIAM -
pakaapiad GoHianaHunaau. 2-x¥agpania AYMATaHUILAArA KL -

xanaHurl KoapPuuueRTHHUHr 213K Ma'repuamap YUyH K- -

MaTH KENTHPUATaH.

 2-ocadean
Marepaanaap
Erou 6ian Eroy 0,05-0,06
ToGaanran nyaat 6unau nynar 0,001
KMok, rjmar GWIAH IOMITTOK H¥ar 0,03-0,04

Dupunum B2 HKKMHYK Xaxsaniaphay K¥punnl Typubmi-
KH, SHI KaTTa HUIKAiaHuM Ko3thpHUHEHTH TAHIIHKIArH
HIIKANAHKUEAA, SHT KWYUIH IyManaHHIIary MIIKJTaHHIIA
conmp Gynap sKan. Jemak, Kyiinmaru 1UapTHY €301 MYMKMH:
TR T Py IHyHuHr yuyH HoTexKe Ba DOTKOKAW Hiina xapa-
KaT KuhyRu¥ MAalllMHATApHWHT FURLAUDPAKAIPHHN paluycnaph
KarTa KwiKG raiépnaHanm.

Hinxananuil Kyuu KyHIAIWK XaéTHMA30a Ba Tabrartna my-
XMM axaMHATra sraaup. MacanaH, fesopra KOKMaraH Mux, KUi-
7IMra KgJaarad TYITMa, THIWAH QUpHKMAnap, yilaard xuxo3nap

WIKAIAHALL GYITaHInry cababiny ypanna Typaau. Bk mukana- -~

HHIII KY4H TABCHPUIA KOKHIraH MUXHY CYFypub onaMus. By kyd
TABCUPUAR XADAKAT KHIIaMM3, MALUIHHA BA MEXaHU3MIAPH Xapa-
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KatH amanra ourand. Ly 6unan 61p KATOPIA ALLKATAHWTIT KYIM

TabCHPUAA XKUCM EMUPHIANN, XHCMHHHI HIIKATAHHIT KYIH Tab- -,
CHpPNIA KH2MO, alN2HMa Xapaxartaa WIUTHPOK JTAETraH MeXxaHu3-. .. .

 MJIapHM XapaKaTAaH TYXTarhb k¥Hniuv MyMKHH (KUCMHWHT MC- -
" CHKAMKIAH KEHralHWH XHcobura). . :

' HinkanaHMIIHH KaMaRTHPULE Y9yH: S
4 1. CupnaHAIIAATH MIIKANaHVIIHY JyMATEHVLEATH HLLm;a- L
. JJaHW GKrNaH anMallTUPHII KEPakK. '

2. Bup-Gupura Terul TypyBYW CHPTNAPHM MOfawm Kepak, - -
byHzaa WIIKadaHWIL TeryBud cuprnapia 6ynMa, moitnap ¥pra- . .

CHIa MYKM MIUIKaJaHMIl XucoDura mikaraHwu 8-10 mapta

L KaMasId. o
e 3. Bup-6upura Terud TypyBYH CMPTIIAp OpacHia Mot JpHA--
TrL Ta XaBO (raz) KATNAMUHNA KHPWTALL Kepax. -
- KATTHK, XWCMHH CYIOKJIMK EKH Ta3la XapakaT KWJAHPUII . .
- y4yH anfartTa, 1y MYXMTHH KaplIWIMIHHK Xdcobra onyi Ke- .-
"t pax 6Ynagu. MacanaH, cyiok/InK CHPTHIA TYPTaH XHUCMTa Xyna -

KHMYHMK K¥4 TABCUP KMAMMIM OHNaH XICM XapaKarra Keaali.

Taxpuba acocHIa CYIOKJIMK BA TA3Napia XAPaKaT Kpaaér-
I'aH XMCMIapra TAbCUP BTYBUW KAPIIWITHAK KU, H3cM KHUHK -
TesnuK GuiaH XapakaT KHraHaa YMsukau opTi6 Gopud, Tes- /. -

TMEKKA KapaMa-Kaplliy HYHanrauIury apMKiaHagk, SShHH

= KV.

Karra Teanuknapia aca XaplUHIHK KyuH XBaapaTHK KOHYH D

acocuja Tonunaap zKaH, ApHu F, = KV2. @opMynaga K — ko- -
DULMEHT X2pakaTnaHaéTrad CAPTHHHI XOMATHra, WAKIH= -
ra, ¥A4aMiapyra ga MyXMTHUHT xoccanapiura 0ornuK,. Kapliin-

AMKHE KaMaTHPHLl Ba TEITUKHH OPTTMDMIL Y4yH apToMO-
6iab, CAMOJIET, pakeTa, KeMa Ba MallMHanap JHT KaM KAplllk- . .

JIUKKA yapaifiurad CHpT-CyHpH Maknnia tTaléphananm.

31-§. MACAJIA EYHIII HAMYHAJIAPH

I-macana. Maccacy 100 kr 6¥nramn ogaM AR¢GT Gunad GHp- -
TANKMKAR TEKNC TeIAHYBIaH Xapakatr kuiud, 7 ¢ dapomuipa 49

" M naciTa TYILIY. OBAMHWHE AHGT xapaxamaﬁmu BaKTWIATH OFUP- &~

JIHTHHH TORKHY. L
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Bepuiran: Eunu. JIudt nacrra romoH Tekuc

m = 100 kr; Te31aHYBYaH XapakariaHiaHia

t=7c¢; OJAMHUIIT OFUPINUIH

S$=49 m; P=m(g-2a) )

g=928m/c? bopMyna EpiamMua TOHUNAAM.

Tornm kepak: Judrrmunr (0aaMHKUHT) TERTAHKULIY
2

P-? S=Voi+% @

dopMyAa OPKANY AliUKJIaHauM.
boianruy resnuk V = 0 6ynramnurn cababim

S=—- 3)

28
AaH a=—2" (4)
!
111 TONaMH3.
Tesnanmw ¢opmynacu (4) Hu (1) ra k¥aMus, y xosnna
OJAMHWHT OFUPJMTU:

28
P=m(g—-ay=m g—;—z— (5)
Q¥naju.

28 1100, x7,8=780,,

3 =

P =100 .| 9,84
K ¢ 49¢

XKaeob: P = 780 «r.

2-macaaa. KysraaMmac 6,10KIaH YTKA3WATaH Yy3uiiMaiimras
Ba Ba3HCHU3 MIIHWHI OUp yudra 25 Kr, MKKHHYM yumra 15 kr
MacCaIv 10K11ap ockiIral. baok/ary uiiKataiMIuHU xyucodra o-
Mac/al XXHCMIIAP TE3AANHIIMHU Ba UITHUHT TAPAHIIUK KYUHMHH
aumkaair (5.19-pacum).

bepuarau: Eumiu. MiiuHE TApaHTIUK KyUHHY
m, = 25 kr F, 1e6, xap KMCM YUYH Xapakar
m,= 15 Kkr TEHITaMacUHH €3aMus:
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Tonm{r Kepax: m, g I~. =m,a
a-?F-? m -

~
0’"
i
-3
Il

TenraamanapHu Oup-Oupnial aiiMpcax
mg- m,g =- m,a-( -m,a)
¢kng(m -my)=ag(m +m,)
MITHUHT Tapanniuk Kyau F.=m, (g-a),

Fy=25 K,.(‘),x%— 2,45%-):25 X735 % =183,75H

Kasoh:a=2,45m /c*; F = 183,75 H. £

3
£+
<

3-macasa. Tokka a=1 m/¢? Teanauum 6uian P *5
XAPAKATIAHNO UMKAETraH aBTOMODWIL MOTOPU-  5.21-pacw.
Hutr roptat kyay F un anuiianr. TOFHUHT
KUSLTATH Xap 25 M iVsua 1 M. AsromMoGuaHuHr oFupsury P==9,8
x10°H. Uikananmu koadydutivenu p=0,1.

bBepuarai:: Eunur. ABToMoOunnuur P opnpimuruin
P=98y10°11. HMKKH TALIKHI SYBUKMTA 2KpaTaMu3
a=1wm/c? (5.21-pacm). ABTOMODWAHU TOEAH NACTTA
g = 9,8 m/c? Xapakat Kwiunpysuu F kyu, Oy xyu
Sin a¢=1/25=0,04| Tor cuprura napasiea 6¥aau.

Tornuit Kepak: 2. Tor cupTtura nepuet IMKYsp Gynrait

F ropman 6ocum kyuu (5.22-pacu).

Tokka 4YMKAETraH aBToMo-
owin motopu F Ba F | Kyuna-
PUHY CHTUO, amm{oomlra TC3-
JlaHu 1 GepUlll Kepak, mmu

F F + FM"IK 11’

TOFHUHT KmLmru a, —F Ba P kyu-
jlap opacuiaaru 6yp-la|( oyaranu

yuyH Sin o =1/25 =0.04 ra TeHr.

p
Hptorouuuur 11 kotiynura 5.22-pacat.
})
F o =mu=—ua:
K¥pa £\, . P

F o I = u P cos o I'a TeHr.
Y xoia
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R

F = Psina + uP cosa+P 2= P[sino:+,ucosa+£)
IROGNE: g

'[Mx

F—98><10H 0,04+0,1 [1-0,04+—2€_ Loasop

9&‘/

Kaaob: F = 2352 H.

4-macaag. Napaunor OunaH maccacy 100 kr 6¥nran napa-
UIOTIH BepTHKan HiHanvniza 10 kM ra TeHr MacodaHu napa-
WIFOTHM OUMAaraH xoqaa 3 MuHyTaa Gocub YTou. XaBoHHHT Kap-
WMWK KYy9HHY TOTMHT. .

Bepunras: Ewsrr: IMaparinotyura uKKuTa kyd * -
, M= 100 xr TABCUP 3TAIN; '
Wy h= 10000 M 1) TlapaloTyMHUHI OFUPRUK Kydi;
t=180¢ 2) X.aBOHHHT KapLLlHJIHK KY4H,
. Tonuil Kepak: . -

i By xyanap iyHanymy 0¥ s Kapama-Kapuaup. é
LUyHﬂHr Y4YH MapannioTYHHYHT XapaKkaT TeHIIaMach o
mg-F, = ma, _ o L
Fk =m (g_a)s . I . 3
i

at’ o
napamm‘mnnnr'rmanmmn h= V!+~2— cbopmynanaHTonmﬂ o

AH- : ' : . : s

Bowmanrny tesnuk V=0 6ynarann y4yH h:% JaH

2h
@ = — HM TOTTaMH3.
¢

- Teananuwsudr Gy kublimatuim F dopmynacura kKysamuna:
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. : € ' i i
. 9{\‘_.:@-";.. . Fk :(g - T)
A °

ol Fk:100KF(9,8--—————” 2x10000 }—BTTH

c, (180cy

"+ Kaeob: F_= 877 H.

S-macaaa, Yayuanrd [ = 50 m, SanaHnanry h = 10 M B§nran
TeNaANKAaH apKoHra DoR1aHTaH m = 60 kr MAcCany YaHa TyLl-
Mokza. Kusnux oxupuia yaHa Vv, = 5 m/c TERNUKKA 3pHLICA Ba
YHEHT HIUKANaHMII Koacbcbuuuemm 1= Q,1lra Teur get, apx-
OHHKHT TAPAHTAMK KydH F TormmicuH.

Bepuaran: Euniu. Yanara: 1) P=mg oFUpIHK Kyus;
7 =50 M; 2) Fo= P'sino «aHaHM cuapoBau Kyd (5. 22-pacm);.
~h=10wm; - [3) F, =uP=umg nuikamaniul xy4n; fa’
m=60xr ) F, apKOHHHU TapaHT/IOBYM KYYA4ap TABCUP
Y= M/ atall. YaHa Kus TeKHIHK O da reqara
- V=0 Xapakar Kunranaa, HeloTOHHHRT Maaanam
w=0,1; KOHYHUHY Kyiiylaruda é3amus, :
g =928 m/c’.
Tonum Kepak:
F -? _
Yo me=F - F_ - F €u mo=Psina- uP -F,
— H h r/n’z e
dopmynana P=mg; F.=mgsind=mg—, a =—". BV
¢ f 21 i .gp .
5o _ { B V2 i
¢ Y xomna Fomg| —u —-—) Ginann, .
grvm——— s&!ﬂ%‘i»..-’--' : B
iy F=60er9&—- —M 0 £ =
M 2x50,x9,84
c

5 =588H(0,2- 0,10,025 )= 588Hx0,075=44,1H - -
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XKaso6: F = 44,1 H.

w7, o

% PY”

5.23-pacMm.

32-§. TAJIMIEMHUHT HUCBUIIMK
NPUHIOHUIIA

Bu3 XKHCMHUHT MEXaHUK XapakaTHHUA WHEPIIMAJ CAHOK CH-
cremacura Hncbaran ypranmd yikauk. bansy xosnapaa 0y Xapa-
KATHU OUP MHEPHMAT CAHOK cucreMacuaH Oy cucreMara Huc-
OataH ysrapmac V_ tesnnk 6unaH XapakaThaaHaérrall bourka
cUCTeMara yrraijlary y3rapuiliMHy ypraiviura T¥Fpy Keslagu.
Byuuur yuyH KoopiauHara Jkjapy yzapo napaiielsl, Koopiy-
iara GoliNapy YCTMa-yCr Tyniysun Ba X ¥ku O¥iinua 1esnux
MyHaxrall KoOopAHHaTaJlap CHCTeMacHHU onub, Oy KoopjiMnia-
rafap CUCTEMAcHa A HYKTalIMHT

WKKa/1a CHCTEMACUAAT U KOOPAH- ¥z $Y

HATA1apy OpacKaary MyHocabar- A s,

HU TONMII Kepak Oynajin. Papas . S
KMJIAHIMK KoopanHaraiapn X, jo! X’
Y, Z, 6yaran K unepumnan Ko- -
OP/IMHATAIAP CUCTEMACH KY3FaI- "

Mac OYJICHH, KOODAMHATAJIAPH e
X, ¥, Z°, 6yuran K’ Koop,iu- /

Hatatap cucremacu K cucreMara 5.24-pac.

tiucbaTad vV TeRUMK Gunai Te-

KMC Ba TYFPU UM3HKIY XapakaT KuiacuH (5.24-pacm). bouisan-
FUY BakT MoMenTHaa (t=0) MKKana CUCTEMAHUHT KOOp;/InliaTa
GollIIApY YCTMA-YCT TYLICWH Ach XucodnalkMui. boultaHruy
paguyc sekrop r,=00 =V _t TeHramruiaan r=r’ +r, = r’+Vt
TESNAKHY €3U11I MYMKMH. MxTucpnii t Bak11aH cyHT A HyKra-
HUHT UKKaJa CaHOK, CUCTEMAacHal' KOOPAHHATAIAPK KYHK-
jiarn MyHocabatiaH Tonvaau:
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X=X+Vt
Y =Y’ +V.t
7=/ +V,t

HeloToH MexanuKacura acocan ¢aso Ba BaKT TYHIYHUacura
acocIaHUG, MKKa1a CaHOK CUCTEMAacHIa XaM BakT Oup xui 6¥ina-
/IM Aerall Xysocara KeJaMus, SIbHu 1=,

Wyny tabkumam jJosuMku, (1) TeHraaManzap cucremMacH
Uanuieit agmaiTupuinaapy 6¥aub, yayiiyK Ba BAKT OPajilK-
aapy MyTaak ¥arapvac jae6 xucobnanu€, y EpvFIHK TE3TUTU-
aar xuamk (V <<C ) resank Ounan Xapaxar Kwraérran xon-
napia ¥punsu 6ynamu. Famvieit anmanrrnpuuniapyaan dboiiga-
JaHub, xapakariaHaérradH XUCMHMHT (HYKTAaHUHT) SUpop
HHEPUHAN CAHOK, CHCTCMACKHAALH TEXIUIY QUIaH DOLIIKA riiep-
LMAJ)] CAHOK CHCTCMACUIaru TC3IMIK Opacuaary Mynocabatim
ronui MyMkurH. K Ba K’ cucteMacu1ary HyKTaHH1I T Te3NHKIIa-
PUHH =1’ BaKIjIary [pOeKUMLIapUHU TOTalkaInK

(D

Vx =V): -VO
V=V
V,=V,

@

(2) TeHriaMasiap CUCTEMACHITA YMYMJIamTupcak, Helorory
MeXaHUKACHIATY TCITUICTapHU KYUIUII KOHYHU KeJIUO YUMKAAH.
V=V+V 3)
ZKucMBMHT (1yKTanver) K caHox cucreMacuaary Tesiu-
i viimnr K’ cucreMacuaary Tesimrd 6unan K' cucremacu-
nuur K* cueremacura Hucbaran Te3IMrMHHHT BEKTOP MUFUH-
JMCHEA TeHT dKarl. Macasaii, Kanania cyand xeTa€irad cy3ysun-
HWHT KHPFOKKA HUCOATAH TCIIUIH YHUHI CyBl'd HUCBaTaAH Tes-
JIMKJIAPULIY BEKTOP HUFHIIAMCHTa Tetr O¥iaaM. V, = const akaH-
aurniiy xueodra oicak, K sa K' cucremanap yuyH xucM-iudur
(HYKFaHUHT) Te3saldiun o=a’ 6¥:1aaM.
I0xopuda Kaila aTHATaHUIEK, Bapya MHEPIIMAE CAllOK, CHC-
TCMAAAPUAA BaKI | HUHL ¥THLIKM Oup xua (=t') Oynraimaex,
MUCMHIMHT MaccacH M XaM YarapMaciaup, sibiid m=m- oViaaiu.
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Kucmra tascup oTysum Kywiap K sa K' canox cucremana-
puiary

F =ma Ba F’=ma xamaa a=a’ skaHnurujaan F=F geitmin
MYMKUH.

bup callok cucreMacuaaH MKKHHUUCHTa VITaHaa KHMaTH
ysrapMmait KosiaAuraH Karranukiiap [aiuneit aamMaurrupuuiiapy-
ra HucbaraH uHBapyaHT 6yiap sKai.

Iynaai Kuimb, Kyiuaard yMyMuii xysocara Kenamus, y3yH-
JIMK, BAKTHUHT YTULIH, XHCMHUHT MaccacH, Te3al WM Ba yHra
Tabeup 3TyBud Kywiap Fanuneit anmarrupruiiapura HucGatan
MHBAPHAHT JKaH. bapua nHeplnan caHoK, cucTeManapyaa Mexa-
HUK TaxXpubanap GMp xun conup 6¥nany. MexaHuk Taxxpubaiap
{ponaMuaa MHEpUWan CAHOK CUCTCMAHHWHT TMHY TypralLTUTHHU
€KY TYFPH YM3MKIM TEKHC XapaKaTAaHAETraHAMIMHH aHUKNab
oynMaitnu. By npuHuynra FaaunefHMIr HUCOUIIUK NPUHUMITN
€KW HUCOU MIIMKHIMHT MCXaHUK MPUHLIUNU AcO aTaIanu.

Xynoca Kuau6, Fanuieil anMamTipyiuaapuiy XaaBan aco-
cuja GepaMua:

K' cucremanan K ra yruw K cucremaiian K'ra yruur
r=r +Vt ==Vt
X=X+ V t X'=X=V t
Y=y’ + Vyt Y=Y+ Vy t
7=2+V. t Z’=Z+V, 1
t=t' =t
=m’ =m’
V=V VY, V=V Y,
o=a’ a'=a
=F F=F
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VI 600
MEXAHUKAJIA CAKTTAHHAII KOUYILTIAPH

HBI0TOH KOHYHSIApUra acocaH XUCMTa TaLCUP OTYBYU Ky -
nap MabiyM 6¥ca, Mexatiuka Konyiviapura TerMiam Macana-
NAPHU X441 KWK MyMKUI 6¥na14. AMMO KYITYMIMK XoJulapaa
KMCMTa TALCUP ITYBYH Kywiap HHoMabayM 6¥arannuru cabab-
JIM XApaKar KOHYHAAPUITY alTHKIall MyMKUH 6YMmaitam. AHUK-
ca, HKKU XHUCcM ¥3apo TYKHAWraHia TYKHAIIKILD BakKTH XKyaa
XaM KyuckKa ovsiraruiuru cababiaud XUCMIIAPHUHT V3apo TYKHa-
LWYILH HATHXACHAA DAACTUKIWK KyuM xocun OVaanu. 1HyHuIr-
JeK, XXUCMAap TYKHalrasaa acropmaiius xy;1a Mypakkao 6y:a-
1. byHjait xonnapia XucMra TabCcup ITYBUH KV, XHCM Te3-
JMIHHMHT ¥3rapyily Ba Te3MaHUIIK YpHULa SHTH QU3KK KaT-
TANMKIApAaH (doliaanaHmiaan. by KatTaiukiIap WMIYILC Ba
sHeprusiaup. UMIyabe Ba dHeprus CAxIaHUN] XOCCacura ara,
yaap ajoxmjia-aIoxMiaa Karraiuk XucoOsianaiM. by karra-
JUMKAApHUHT Y31 OusiaH OMp KaTopiaa yAapHUHI CaKAaHULL
KOHYHIapH pu3uka dalmivHr 6apyua OVauMIapuia Katra axaMu-
SITTA Ia Ba MyXUMAUpD. .

33-§. KY4 BA UMITVIILC

JKucM Xapakati HATHXACH A YHUUTD XapaKaT TC3JIUTHHULT
V3rapuill XalaLidri Te3AaHRI OPKANM AaHUKJIAHAP DM, STbiil

-
=Y Ve, ()
. L
HBIOTOHIMHT MKKUHTUM KOHYHUIE ACOCal M MacCaAu XUCM-
A TALCHP ITYRYH Kyu FF=ma«a 2)

hopMmyita épaaMuiia aHMKAAQHUIIMHY Xucobra o.mb, (1) dop-
Mmyaa udolacunin (2) dhopmynara Kyicak,
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- V-V,
F=m-—2 3)
!

utona annkilanaau. (Popvmynana V -V, TEXLIHKHUHI Y3rapuiim,
t- TE3AUK Y3rapuIilLY 103 BepraH BaKr.

KHCMUMHF TE3NUIY Ky TabCHpHia ¥3rapuiliuin xucobra
OICAK, Y XOL1a KYYHHUNI TABCUD 3THLI BaKTH 1 6¥a1aad, HATU-
XA/l TC3NMUK

3

~

7-7=" (4)

3|

KaTTAIIMKKA Y3rapa/iy.

Mucos yuyH, CTOJ YCTHra cTakan Kyiub, crakaH ycrura
CTaKalHWHI 103aCaH KATTa KapToll KOFo3 Kyiiub, KOFO3HUHT
ycTura TaHra, exvi Maiijla xucMiap kMU0 KapToH KOFO3HM
CEKMH YCpTCaK TaHra Ba Maif/la XXUCMJIap KapToH KOFo3 Ous1aH
OuprajivKia Crojl CHPTHra Tywajn, TaXpuOaHWHE KAapTOH
KOFO3HU KYWIMPOK, YePTHO TaKpOpIacak, y XoJda faHra €Ku
Mailla XXUCMJIApHUHT CTaKaH MYMI'a TYIUTAHHUHY KYpaMu3.

Taxpubaiim GoIKaYapox, akuia Kniud x¥paiimk, sbHUA
CTOSTHHHT YCTHTA KOFO3 BApAFHHM KYIHG, YHUHT YCTUTA CYB TY:LIM-
pHIraH cTakatiy Kyinb, KOFO3HH acTa-ceKMIl TOPTLAK, Y XOMaa
CTaKati Koro3 OusniaH Oupra cypunaan. KorosHu ropusorTas itfna-
JIAILZA KCCKUH TOPTTaHUMHU3IA CTakKaH OCTHAH KOFO3 4YMKHMO
KeTaaM, crakaH aca ¥3 xoimaa xostaaun (6.1-a, 6 pacm).

a) 0

6.1-pacm.
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TaxpudagaH K¥pUHnb TypubANKU, KUCMIAPHUHI ¥3apo Tab-
CUp HaTHXacHia Hakar Kyu KaTTAIMIMHY XHcobra oM AriaH
Bup KaTopaa, KyMHUHT TALCUP BaKTUHHE XaM XucoBra ojulil Ke-
pak. LLIYHMHI YyYYH XaM Kyd TahCUPUHN XuUcoOJalliza Maxcyc
KATTAJIMK — KYU UMNYAbCH;1aH poitaantanuiaim, sbHA

Ft=mV-mV, (5)

tdhopmysiaga Ft xaTraivk Kyd WMOYILCHHY Ouiaypagm. Ky uM-
NYAbCHHUHT HYHUIULIYM KYUHUHT HWHanuim Ouial Moc TyLUaau.
XIKApo OMpAUKIIAD CUCTEMACHAA KYY HWMITYILCH OUpIUTU
Huioror1-cexyna (He) Kabyim KWIMHEAH, stbHE 1 CeKYHE JaBoMIIa
XUCMra TabCeHp KWIyByn kyy 1H ra TeHr 6¥nuum Kepak.

(5) dopmynana mV gyralT™Mara JXUCMHUHI AMNYJIbCH €KY
XUCMHUHT XapakaT MUKJopy Aeiiwiany. mV, sa mV kynadrMa-
jlap MOC paBULUAA XUCMHMWHT KYY TALCUPHHUIIT SOUTaH-FHY Ba
OXMPI'M BAKT MOMCHTHAArH UMNYJILCHHKA mV - mV, alinpma 3ca
Fl kyu uMnynscy Tabcupyiga Yarapuiiuiy 6rnaupaad. Jlekun
w1y 6unaH OMp KaTtopia 6rrra Ky4 MMIYJACHHUATIT Y3UHU XaM Xap
XWJI KYU TabCHPUJLA XOCUS KILIMIL MYMKHMH. BYHUHT YUYH XHeMra
KUCKA BAKT MUMIA KaTTa Ky' TabCUP KUJIMIHKA KCPaK €K1 Y30K
BAKT JABOMMIA KMUMK KyU TAhCHMp KMAMIIM Kepak 6¥naau,
HATUXAA2 AUP XHIT Kyu uMyicy xocuii 69iaau. Ukkana {onga
XaM Kyd umnyibscH Fxt 6up xua KuitMarra ara 6\7’1l‘awmm ca-
Babin xueMm MMITYILCUHAIT Y3rapuiuy xaM Ovp xun 6¥inaam. Arap
Xap XM Maccajli XUcmitapra OUp Xui K4 WMIYIbCH TabeHp
aTCa, Gapya XUCM UMNYALCTIAPUHHMIIT Y3rapuiiu Oup xui O¥namu,
aMMO KMCMIAPHHHT TCIIMKNAPU Xap Xui ysrapagu, Oyiijia
MAcCACH KaM O¥IraH XucM TeNIMIMHAHT Y3rapyullIv KaTTa AYaand.

Kuem umuyicu P xapdu dSunan Genrvanaay. MareMaTHK
udojgacy P=mV.

KMcM UMNYJACH Ky4 WMIOYAbCUrA TYFPU NPOIOPHHOHAI
OVnud, Kyu HyHanuuM GVitnya ityianaan.

Xaskapo OMpIUKIiap TU3UMMKAA UMITYIC OMPAMTH KWIKO,
1 M/c Tesnuk GWIIaH XapakaTaaHyBuK 1 KI Maccaily XXKUCM WM-
nyjicu Kadya KWiMHTaH

[P} = Ikr 1 m/c =1 xr m/c.

Xysioca KWiIMO, WYHK Kala 3TaMU3KU, «dMNYJIC» JOTUHYE
impulsus cy3uaan Keau® yukkail 6§10, «TypTKU» MabHOCHHHU
AHISIaTAN.
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. 4.34-§. AMIYJCHHMAT CAKJAHUII KOHYHH

S owwmms
Bl

HMOyALCHVHT ACOCHIT BA MYXHM XOCCACH, YHUHT CaKJaHMII
Xoccachaup. CakyiaHU1II xoccac — YarapMail Konue xoccacuaup.
By xonaa vkkH éku yHIAH OPTHK UcsMAap OUp-Oupy Ounan ¥3a-
po TabCHpamxs, DyHIA YASPra TAKY KyYWiap TAbCHD KHIMALTH,
BuTra xvemra TAlUKH Ky4 TaboUp KWIMaca, v Xoiiaa 6y KUCM
uMnyncd Y3rapMaligu, Jemax, AMOYICHAHT CaKAaHMIl KOHYHI
JKHcMNap TU2HMH YdyH MyxMMZup. 2Kvemhap TH3MMH feraHma
¥34p0 TALCHPAGUIYBYH KUEMIIAR TYIIAMY TYHIYHUIALH,

Arap TH3RMIa TAWIKM KYWAap Tabeup KMnmaca, OyHpait Tu-
aumra Gepk TH3UM geiinnaam. -

Kuem WMITYABCH hakaT MUKRopH XUXATIaH annmau- )
MacgaH, HyHanpumiu G¥Huva xaM aHuKnaHagM. XKucm
HUMOYABCHHUHT AYHAIWIIM KUCM XapakaT Te3AUrHHUHT
AYHamuMra MOC KeNany. AWTaRIdK, m Ba o, Maccany UKKWTa,
map V | pa V, Teumkiap Guran Oup-01pura TOMoH xapakar
Kb, 6up-0kpu 6unaH TykHawcuH. TYKHAWI MapKasuii

~ Ba abcomoT 3NacTUK 6¥Arannvri ¢ababny MaplapHutD TeXIAK
Ba uMIlybey YarapeuH. Hiapaap tikuainradaas cyHr VAIpRMHD
Te3AMKAAPA MoC -pasvluga V| Ba V', Gfncun (6.2-pacm, a).
Hu0TOBHUHET yIRHYH KOHYHMIA acocaH, MUKAOD JXHUXATHAAH
TEHT, aMMO Kapama-xkaplliy {yHanrad Kyyaap tHapiap TYKHailw-
_ 1M HaTHXKacKaa xocun 6ynaau {6.2-pacu, ©).
F=-F,

HbloToOH MKKHHYM KOHYHHra acocaH Llapiap ¥3apo TVK-
HALTaHAaH CYHI UMIYAbCHUHE Y3rapyuId Ky4d HMIYJIbCHIA MOG
paeHInga Tedr 6¥namy:

N
Yk

RN
P
. .

D,
BN

6.2-pacu.

R
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T

mV' —mV,=Fxt |

m, V! —mVy=Fpxt| - 0
e l) CHCTEMAHH XanMa-Xal KFLIAMH3! "

| m, V -m P, +m,V; -m,V, = 0

e

lﬁ]{fl' +m2{7;:= m,{r’, + mﬁz B 3

"E3HII MYMKMH, EKH

P +P)=P+P, wm @
(3) pa (4) dopMynanapHUHT 4an TOMOHY TH3UMHHY TALIKWI
ITTAH XXUCMIAPHWHT TABCHPAALIYBrava OVAraH HMITYABCAapHUHD

""" ReKTOpP AMFWHAMCH G¥/Ica, YHI TOMOHM 3C2 TALCHPAALIYBIAH
¢ KeHMHIM UMAYILCHAPHUHE BEKTOP AMFUHANCK oynaamn.

WyHaai Kunub, 6epk TH3UMHHM TAUIKWA TTAH XHCMIAp

HMITYAbLCHAPUHUHT BeKTOp MUFMHINCH OY TM3UMESGIM XUCM- .

DapHUMT Oup-Oupy Gnnax S¥nanurad Xgp KaHoad yaapo Tab-

CHpWAa ¥3rapmMac kan, steHi P’=P éxu P’-P =AP=0 gecak,”

P=P +P,=const
V, +m, V,=const

G

Oxuprd ddopanap 6epk THIUM YIVH UMIYALCHUHT CaKIa- ...
HMLI KOHYHIHY #Bthonatatia.
bepk TH3auMIapaa XKHCMIAPTa TAECHP STYBUM HUKY Kyynap

TH3MM HMAYIBCUHM MUKIOPMIT KUXATHAH XaM, UYHANMLL K- -

XATEZH XaM Y3rapTupa ONIMAac 3KaH.

Arap Ti3uM Bepk 6§nMaca, v X0Ana XUCMIAPHUHI ¥3apo
TABCHPAAMYBHAAH TalHKapH TH3HMIa KMpMaraH TallKM Kyu-
Nap HUIAH XAM TALCUPAAHYRUHY XyicoGra Onrill Kepak. by xonna
KucMauap ¥3apo TabCupraliradia TallKH Ba MUKW KYWiap TabeH -
pYaA JKYMCM HMIYNIbeH y3rapajii.

HbloToHRUHT HKKMHYK KOHYHHT& acaoCaH XucMaap MMIIyJlL- -

CHHHHT Y3TapHIIT MOC PABULHIR KYWHIATHYA aHHKJIaHaIH:
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AP=F(+F't
AP =1+ Bt ©

Gai &al a8a F’ |, F7, sa F,, F, — Taluku kywlap; t — Moc
paByILIa MUKHK Ba TAUIKY KYWIAPHULIT TALCUP 5TUIL BAKTH. TeHr-
JaMaHH XaAMa-Xajl KYiuud 4uKcak

AP, +P) = (F+F) 1t + (F' +F, ) t (@))]

TusvmHuHr TYAMK umiyaseu P=P +P, nu xpcobra oilcak.
HBIOTOHHUHE VIHHYY KOHYHUIA acocaH TH3KUMIa TabCUp 3TYB-
un uaku kyunap P +1° =0 ékn F'=- I, 6¥;1aam, Taliky Kyy-
aap aca F +F,=F ra teur 6§:110, Tabcyup 3TyB4M Kyy TEHI O6¥ia-
an. Jdemak, TusuMia (paxkaT TatiKy KyWwiap TabCUp TAIH, SIbHK

, AP= FAlL )

TUBMMHUTT TYAKK UMITYIILEH PAKAT TALIKK KYWIap TaLCUPH-
Aa Yarapasy. Arap thaum 6epx 6¥nca, y xomia F=0 6yaranu yuyit
aP=0 6¥xanm Ba iemak, p=const YpuiLn 6¥uiaiad. Llyinait kniud,
(5) ndona (8) vpoidaHUHI XYCYCHIT KYPUHUILWAUD.

35- §. PEAKTUB XAPAKAT

KouHor cupnapunu, Ep atpoduaarn dasonu, Kyéiu tuzn-
MUHY YPraHuil MHCOHUMTHHHT aCOCU i MaKCatapuaat xucod-
JIAHAJIK. AHa LY MaKcaaHy pyeora YMKapuill yiuyH ofamiap KAaHOT
sicab dasora yuMIUTa XapakaT Kuiararuap. JlekuH 6y ypunuuiap
HaTUXKA GepMaral. X03Upri Baklia XaMMara MaiyMKu, KOWHOT
CHpP;IapUHY YpraHyill yyyH KaTTa Te3UKKa 9ra O¥iraH y4ysuu
anrnapartiapiad QoiiaiiaHunagn. Yaysuu alnaparsiap acocuila
PCAKTUB Xapakart ¢1ajn. PeakTUB XapakaT 3ca UMNYILCHUHT CaK-
JIARUIL KOHYHWIa 2COCHaHAIM.

PeakTus xapakatiivir acocui Xycycusat acocatl 6epK TH~
3UM MACCACUITMHI XAPpaKaT JaBOMIIA YITYKCH3 V3rapuiiu xucol-
Janajin, SILHU pakeraga 8nrai EKWAFMIan XOCH BYiraH ras
PaKeTaaaH JOMMMIL paBHILIa OTHING YMKMIIM XHCoBUra pakera-
HUHI® MACCACH YJIYKCU3 KaMaiub Gopuuruaup.

PakeTa peakTHB XapakaTHH BYXYAra KEITHPYBUM VUYRUM
annapar 6¥aub, yHuHr 6o ke (1) doitaany oxiuap, 3a-
psutap, UIMuid acbodaap Ba KOCMOHARTIAD XOoUAaIITHPHAA-
J. PaxkeTaHnur 2-KUCcMUHY EKWAFU Ba TYPIH XUT GOIIKAPYB
KUXOBapU TalIKW 5T, Exuiru (3) SHuL KaMepacura ysa-
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THAMLUH HATHXXACKIIA Y €p/ld IOKOPH XApOPATiId Ba I0KopH HocuM-
JIM rasra ainaHany. PakeTaHuHT comnno (4) kueMu Hacajka 6yiu6,
YHIAH Ia3 TallKapura YUKaM Ba pcakTHB OKUMHM XOCHJT KuJla-
M (6.3-pacm). Corio 5ca OKUM TCIIUIHHYU OpTTUpajim. Enm
KaMepacuaru ras Ba pakeTaHW Tallkusl JTral XKHCMIap ¥3apo
TABCUPIALIYBYM KKK KHCM TH3MMU XHCODaHAIN.

]« oif

6.3-pacM.

Exunrn 8nranpan cyir v pakeTaHMHr COMA0 KUCMIWIAH
KaTTa TE3JMK OWaaH OTHIMO YMKaau, HaTHXaJa pakKeTaHWHr
KOOMIY QULIVHTA XApakaT Kywiagy. EpHUHI Topimu KyHH xpcobra
ostMaliauran gapaxaga kam aeb xucob:1a6, pakerany 6epk TH-
3UM cUbaTHAa Kabya Kunamua. JeMak, pakera Ba SHWI-FH yIyH
AYMFMHAN UMITYIILC Y3rapMac O¥i1an. X apakaT JaBOMH1a paKeTa-
HUNT maccackh Ouiad OUP KATopia TE3AKIM XaM ¥3rapaju Ba
pakeTa TeaJlaHuIl GuiaH Xapakar KuiiaiaM. Pakerara Tesnanduil
fepysun Kyd peakTHn Ky4aup.

DK pakeraHUHT XapakaT Te3NIMIHih TONaiuTuK.

Dapasz xyaaiiuk, CHAAFAHMHT EHUIM HaTYXAaCHHA XOCh,T
Oyaral razHUHT pakeTagaH oTHANG YMKUIL TEXUIH V, Ba Mac-
cacy m _O3/ICHH, Y X0ita pakeTa KOOUFMIMHI Maccach m, Ba
resnury V, 6yiaaan. Pakera koOuru “yiasimnim koopavHara YKy
Oyiinya Oyiacui. Y x0/10a ras Ba pakera KoOMFW Te3UKRapu
NPOCKLMSLIAPH MOJLYIIA XKUXATUAaH V, Ba V, BEKTOPAapHUIT MO-
AYJNapura TEHT, aMMO KapaMa-Kapli nutopaiy 6yaaau. Yim-
NMYJAbCHRUHI cak;latimul KOHYHWra acocaH

mV,-m V, =0&&umV=m_V,
rerriaMaty Eaui MyMKUH. TeHrnavazan paxera KOOMFUHUHD
TCXAHTMMHN TONaMH3

oy dbopmynagan Kypuiind Typubauku, pakeTa KOOUFHHUHT Te3-
JIKTHHA OPTTHPHLL YUYH, EHWIFK Maccacy pakera KOOUFH Mac-
cacHian xarra 6yaumm xepak. XucoOnapimir kypearniiimra kypa
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pakera BUpUIIYHM KOCMHUK TCHUIUKKA OPUAILULIM YayiT (V=79 km/
¢) CHMAFMHHUHT Maccacu KOOWK MaccacHaan 55 mMapTa OpTHK
OYnuII Kepak.

Pakerara Tabcup 3TYBUM peaKTHB KYYHH TONMII YYyH t
CowinatrFuy BaKT MOMEHTHWIA pakeTa OrJiaH rasHUHT Maccacu-
Hu m, Epra vucbatan Tesamrunu V 6unan 6cirnnaimus, t
BAKI MOMCHTHA2 SHMAPMHMHE SHMIMH XMCODUIA PAKCTAHKUHL
maccact Kamahu® m, Ba Epra nucbaran Teaanru V, 6yneun. ¥
XOMa paKkeTa XapakaTura KapaMa-xapiim {¥HanraH rasdudir
Teaauru u 6ynaau. U — EHUnru €Hrarnga pakeragaH axpannb
YMKAETraH ra3 Teanuri. by rasuusr Epra nucbaran t, naiiraaru
Te3aMrn V=V, - U jccak, paKeTaHWHI t; BaKTiaru UMIIYNhCH
P, =mV Oynamu. |, BAKTA4rM paKeTagaru ras yuyH HUFMHAA
UMITYIBC KyHWAarura Teur

P=mV+m_ V =mV+ (m-m) (V, -U)
éku mV-V)=-U(m-m)).

Mopmynagary V-V, =AV pakcra Te3aHIMHH Y3rapuin

Al=1-t, BAKT HuMaa CHraH EHWIIFU MaccacH m-m,=Am jlecak,

-mAV= UAm keanb unkann.

Oxvpry TEHIAUMKIUHE MKKala TOMOHMIIM Al ra Gyacek,
TEHIJIMKHWHI yan TOMOHM PeaKTHB KYYHH Gepaan, S’bHU

. mhAV
F=e—,
Al
» Am
BHpAHK BaKT MYKaa EHKIFH capopu 1= —&—

Oxupru ndoaanapHu Xucobra olcak, peakTuB kyuHu F=-ulU
dbopmynagar Tonamus. Popmynagat KYpUHUG TypubIMKK, peakTvB
Kyu OUpirK BakT uunga €Hwirn capdu Ounati pakeranat oruand
UUKAETTAH TA3HUHT TEIUTHTA TVEPH IPOTIOPI (MOHAJ 9KAH.

KouHotra yunuaa peaktis Kywiad dofinanaHuui rosic 1881
uui H.A.KuGanbyuy ToMoHugal Taitud stuarad 6yiaub, oy
rogimir Hasapuit acocaapury 1903 itnnu K.3.Llnoakon-ckui
HUcHoTAA0, KOMHOT KeMAIaPHHUHT BUPHHYHM cXeMaTUK YH3MAacK-
111 Un3no Oepav. LIMoAKOBCKUMI MillTaphith aManauni KuxATiaH
C.11.Kopaiies Baxapu®, yuuniir paxdapauruga 1957 innyunr 4
okrsiGpuaa EpHusr Oupunun dvagowu, 1961 fujHuur 12 an-
peania HHCOHMT Tapuxuiaa oupuHuM phasorup 10.A.I'arapun
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KOMHOTTA I1apBo3 Kuwiian. KouHoTHu 3a0T stdiuaa Oira, Mape-
ra, Bettepara Ba Goiuka caif€paiapra CyHbU# HViLI0N1IAaD YUHUPHU-
sm6, yaap EpilaMu/ia KOWHOT CUPIapH XakHiia 3apypHuit Matiy-
MOTS1ap OJIMHMOK 12,

Yaap épaamMulla Teacpexaiiap K¥pcaruiiajin, Y3oK macopa-
J1ap ypracuia Tenc@oH a1oKacH YpHATHAMOK I, 06-XaBO XaKkuaa
MABLIAYMOTIAD OJIUHMOKIA, Xap XU MalllHA-MexaHu3MaapHi
OPUTULL AHUKTHKITapU GearuiiaiMorkaa Ba Souikanap.
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VII 606
SHEPTUSHHWHI' CAKJIAHUII KOHYHU

Mojnit osnamza Gapua Hapcanap xapakarja OViralauru
cabaliiy yiap Z0OUMHUI paBrlLIia V3apo tavcupialany. Haru-
JKALA XXKUCMIIApHUHT MCXAHUK XapakaTy ©0ilLKa Typ/jaru xapa-
KaTra altnaHanu.

Macajan, crosl YeTia TYpra XUCMra Kyd TALCUP DTC4, XXUCM
XApAaKaTra KeJNay, Ky4 TAhCUpy TYXTatLK GUAal XHUCM XaM MEXa-
UK XapakaTiaH Tyxraitid. BUpox XUCMHUHE XapaKary cC3lIHp
TCPMOMCTP OUalT Yuatica, XUCEM MeUD KOJITAHUHU Ce3ULIl MYM-
kuH. Byaa XucM xapakar KWAraHaa, XWCMIiK Tallkui 37Tan
MOJICKVAATAPHUHT XAPAKAT TCHIUMM OpTUO, MOMCKYAaap Ypra-
CHIArY ITYKHALIBILIIAD COHM XaM OpPTaaM, HATHXARA XXUCMHAHT
WUKHY SHEPIMSICH OPTAM Ba XHUCM XapaKaTHra ailjiallaau.

MexaHuK XapaKaTHUHT YINOBU OPKAIY aHUKJIAIIMIL CH3Ia
MALAYM, ACKHI WMAYAC OOLIIKA TYPAATH XAPaKaTIWHT Ynuo-
Bu O¥1a osMaiiid, yyHKH MEXAHKK XapakaT Goilka Typiaru
xapakarra yrraHja xKMCM UMNYJICH KaMasiayd Ba Hojara TCHT
6yiaagu. HlyHuiIr yayil 2Heprust tyiliyHyacuaad doiaaiaHu-
AAAN. DHEPTUst XaM KHCM MMTTYIICH Kaby MabiyM KaTTaanK-
Japra Gornuk 6¥naam.

By kaTrasvknapaaH acocdiicd MCXaHUK MU EKU KydHUHT
um xucoGiaHain. HIyHUHT yuyH XaM 9HE aBBaJlo, U1l TYIY!-
YyacHu BUIAH TAHUIIAMEKS.

36-§. MEXAHUK NI

KyHaasink XaétuMusiia vl TyluyH4acu1aH xyiaa ki Goi-
AanariamMu3. MacaiaH, Manpyaa YKHETTaH YKUTYBYH, KUTOO VKHET-
raii tanala, kPuuK alragrrait Xodua, OFrMp KKHK Ky Uiiia-
THO XONMKAAH KF3roTa 0/IMaraH X0auM Mil Saxapayk ¢ky uliira
DopinM e, BUpok, viaapHyAHE Gaxaprad UIIapy, (husuKa
HVKIAK HA3apUIAH MEXAUMK WU de0 XucodaaMMaiiu, dyHKy
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MEXaHUK Xapakar OujiaH 00ranK O¥iran vil TyUIyHYACH KyHaa-
JIMK Xa€TUMU3IA KYUIAHWAAIMEAH MY TVILYHUACHAAH TyOaaH
(hbapk Kus1ann. Mexaildk Kl xapakar OusiaH 0oruk, 635110, XucM
TALIKY Ky T2LCUpwia Oup XoljaaH MKKMHYM Xolra xyuuil
HaTWXachza amanra ourayy. Mapas KywiailiMk, ¢Toj1 YCTHAA TYP-
rar xuceMra F tanixy kyy tabeup 5TeuH. JKuem Oy Kyu TaLeupH-
Aa Kyu WyHaauiud 6¥iivua S Macodara kKyuub, YsuHuHr Mcxa-
HUK BasusITUHU YaraptupcuH (7.1-pacM). Mamiymku, F kyu Ba
S mMacoda AVHaTMIIApKH MOC TVIHC]A, Y XOIIA KYY MOAYAHMHUHT
KYuMi MOAY;Iura KaiTMacH KyYHUHT OaxkapraH UIura TeHr
oVvilapau, SLHU

A=FS (1)
OyHaa, A — KYUHUHT Gaxaprail MLUH, ¥ CKaIHIp KaTTaaUuK/Up.
. F iy
I | maaaan §
7 ;l ¥ /'/:Zizzgfﬂ"//’ 77 ‘/Q’ZQZZ!
N
7.1-pacu.

Kimumimk xo:uiapaa Xyu Ba Xyuuiil iiianuusiapy Moc Ty~
Mabi. Dyliaait xoisiapia Kyd Gunan KVumi opacuiia Manaym Gyp-
yak xocu1 0¥:1a/ld Ba Oy OypUakHuHr KWHMaTy HOMra TeHr eku =
ra Tenr 6y maii;t. Macanari, 1ok TamMinra Mynxajsiadran apasa-
HU apkoH Oumait 6or1ab, oT TALCHPUIA XapakaTra KejlTUpcax,
TALCUP ITYBUU (OTHUUT TOPTALIN) Kyu HyHaimun Ousiad apaga-
HMHI KYYULIM opackia a Oypuak xocui 6¥naiu (7.2-pacy).

-

e " - e ot

A

Swy ]

7.2-pact.
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By xonaa viunm xucoGiaiu yuyH F kyutiy y3apo niepreHuy-
KyJasp 6¥:1rain MKKYTA TALIKWAT 9TYBUKIAPIA aXPATaMHU3, ShHH
F, Ba F, Kytlapra Ba TaLCUp TYBYU Kyunu F = F, + F, ituryn-
I AKSTAA TONaMKu3. MeXaHKMK KT IOKOPYAS DCHaTrantMus-
JeK CKWIAP KaTTaMK OYIratiaury cadabnau yMyMui uiniu K-
Japiuur anredpauk HuruHmMcH 1eb oilnill Kepak.

A=A +A, 2)

Ammo F, L S Gyaraninruiy xucobra osicak, A =0 6yna-
AW, YYHKH XHCM BEPTHKA1 HVHANMULIA KYUMaiiy, JeMak,

A=A =F,S 3)
PacM;1aH sca
F, = F cosat )
6ynanu. LWynuHr yayH Kyiiraard Gopmynann 31l MYMKHH!
A=FScosa (5)

ynaai kuaud, TauIKM KYYHUHI WY Ky4 BEKTOpH MOy~
JIMETMHT KYYHLI BEKTOPH MOLYNINUTA Ba Ly BCKTOPIap opackia-
rv 6ypyak KOCHHYCH KYNauTMacura TeHr.

KyuHHMHT GaxxapraH MILM XUCM KYuni BYHATMIUWIG aMaira
ouica, Saxxapuaral uu Mycoar 6¥aan. by xosaa cos o > 0 6¥51m6,

73 -
7 <—'5 Ba YTKUp Oypuakiiv XOCH KUA K. Arap KydtMHT Gakaprar

HLIA KACM KYIHILA BYHATMIIAA KApamMa-Kapily HVHATMINTIAa avaira
otuca, dSaxapunraH vt Maripuit 6¥nanu, nemax, cose < O Gimuo, -

T “ P
o> 5 HIAPT O23KApUIaan Ba o OypuaK YyTMac OVsiaau.

XasKapo SUPINKIAP TU3MMATA Uil OMpany kUG 1 merp idnia
| HptoroH Kyu Gusian Gaxxapusirad Hilt Kaby:a Kidnrad. By 6Upsuk
UHIIM3 pusury AKeiiMe 2Koynw ttapadura XKoysts (OK) neb aranami.

DK =1 lm=12 2. 1m
c

Byugat rawukapy M Upanry cudariia TU3UMAaH Tall-
KapH OUPSTMKAap XaM K¥suiatunan.

1 BarT coar = 1 Brx ¢ = 36002K =3.6 x 10° K

I rekrosarr coar = 1 Bt x ¢ = 360000 X = 3,6 x, 10° X

| kuiloBart coat = IkBt x ¢ = 3600000 X =3,6 x 10° XK

I meropatT coat = IMBT x ¢ =3600000000 XK =3,6x10° X

KueM xapakar kuia€rrapia XUCMHUHE XApaKaTura KapaMa-
KApIIK AyHAJITaH KAPLUIWIKK KYIH (CHPIAHUILIArY MUIKAAAHUL
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Kyuu) Tabeup 31ajd 8a MaHduil nill Saxapaau, YyHKu cos o =
cos 180° = -1, nemak, A = - FS 6¥aaau.

37-§. KOIICEPBATHUB BA HOKOIICEPBATHUB
KYYIAP BAXKAPIAH LI

husmka daiinga ypraiviaagdrat Kyuiap KOHCCpBaTHB (110~
TeH1IKaA) Ba 1HOKoNcepBaTAB (HOMOTCHIMAN) Kyunapra 6y;in-
fra1d. baxapran uniapy: GasoHutIr GUp HyKrackaal HKKUHIKY
fIyKTacura Kyuupraia xXucMiu 6ocud Yrrad ayimHuir 1ak-
aura Goruk OVamail, Kyunapra kolicepsaTus Ky'wiap Aeiiuia-
au. KoHcepsaTtui cy3u kolicepsarop cysuial onyHraH oyamb,
Y3rapuiIapiii Kady1 KuaMaliaurall oj1aM MabHOCHITH OWsnm-
pajik. byHaad Ky4jaapra TOpTHUIMMII KYYI1apH, dJaCTAKIUK Kyi-
JIApH, 3apsyLIaHral XUCMIap opacHiard 3JCKTPOCTATUK TOP-
TUILIMI Ba UTAPUUIKLIL KYyU1apy KUPaau.

‘Backaprait MLlapa HyN1 wakiavra 0ok oOViaras Kywiapra
HOKOLICEPBATUB Kyusap neinaaad, MiuKataHui Ky'wiapu, Kap-
HAIMK KY'WIapy HOKOHCCPBATHE KYUIApAMD.

KoHcepBaTuB KytiapHut Gaxxapral MWKMHA aHUKIAaII yuyH
M Maccaiy XUCMHUHF OFMPJIMK KYUU TAbCHpHAa h Baitams-
JIMKAAl! TYIHHANLAAry GaxkapraH ninnHy xyucobaall kepak (7.3-
pacM). Arap xXucM 1 Xonataau 2 Xonarra 3pKuH Tymaian 16
ONUIICa, ¥ XONZA OFUPIUK KYUUHUHT Daxaprall nuIm Kyiduia~
I'vvua Tonuanu:

A,= Ph = mg h.

Arap Hiy XUcM Kusl TeKuciuk 6yinab MukaaaHuiicus cup-
nanu6 | xomataaH 3 xonarra Tyuica Ba MIIKATaHWHICH3 IOpH-
30HTA1 WVHanuuniaa 3 xoaariian 2 xoiaaTra KVuca OFUPIIMK
KYYMHHHT Gaxaprad viin [-3 ga 3-2 xoaamiapra Moc KeiraH
HLIUIAPHUAHT BAPMHAKCKHTA Tedr 6Yain

A!.2.3 =“5‘1.3 +A3.2'

. h
1-3 xoaarra yrumga daxapuiaran n A, =Pcosa. cosa=— xaH
h=S cos o aKalNHY Xucodra oj1cax, A, ;= mgh xenus unkanu,
ayuku A, , = Pcos 90 ° = 0. Hatuxaaair kypu1inG Typubaku.
OFMPJIMK KYYHHHHI Uity M5nuir makimra Soraux, 6¥asai. oaixu
KMCMHUMHI OOIITAHEKMY Ba OXHPI'M BABHSITUIA DOFAUK 3KAtL.
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DHAW U BUnaH sHeprus ypracugary GORNaHUIUIHKM aHUK-

NaIlra KUPHILAMUE. _
1. Runemux swepaus aa

Oueprig yHuBepcai KaTTaumk 6316, Gapua xapakar TVP-
JAAPMHUHT YMYMM MAKEOPHI YAIOBUAND. AHMKPOFH SHEPTHUA
XueMuuHr it Saxaprul KoOUNUSITUHW vdotanaiiav, neMay,
Xapakatiaru XACMHHHT DHEPTHACKH KHHETHK 3HeprUsaaH u6o-
par &¥nann. KunHeruk sueprus 1e6 xapakaThaHaéTraH kHCM-
HUHT Ui Gaxapun KOOUASHTHIE aifTHAAIH.

®apaz KUAaMIMK, m Maccallu XucMmra ysrapmac Kyd
F=const Tabcup xunacuH., By Kyd TanCHpHAA XHUCM TYFpH YH-
SUKJIU TE3MAHYBYAH XapaKaT KUAAIn. byHaalt xapakatna HCM-
HMHT Te3flaHumm YarapMmac Synaam, AsHU a=const. Y xomna
yarapmac Ky TabCHpRIA XKICMHHMHT TENHK MoayIn V, naH v,
ra ¥arapu® win Gaxapany.

7.4-pacmaan x¥pirHHO TYpUSIHKKM, m Maccany XKucsm 6y Kyd
TabCHpHIA S Macodary Gocrd Y, A Mukaopa will Gaxapaiy.
CHara MasnyMKH,

7.3-pacm.

yarapMac KyuHHHT Gaxaprad num A=FS coso gopMyna épia-
MIAa TonuAagy. ZK1ucM ropHIoHTAT HyHAanMRIa xapakar KHi-
raky yuyH Ba ky4 Guwran k¥unin Oup TOMoOHra yHanrapAuri
cababnu cosa =1, nemax, A=FS.

HbI0TOHHUHT WKKHH4YM KoHyHura acocad F=ma. Ky Ou-
AaH K‘y”qnm OpacHIarK MyHocabaTRapHu xucobra oncax,

F ma—mvtV BaAS = V t—v-;Vt

2
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7.4-pacu.

2
_mV;} mVf

2 "2

A =Fs = VYa, Mys vy
~ bawapuaraH nu t 2

A

2

© Dopmynana 22 XA KUCMHHHE OXMPIrHA BasWATHHHK,

R

a - : .

- y _ c
xaa aca GouutanFud BasHATHHA Hotataimm.

Kyu TabcHpuaa KUCMHMHE KMHETHK SHEPrusicy Y3rapaau,

2
2

AeMak, Xam Kyd TARCHMpPH KyHHAraH nmaiiTiaard KMHeTHK

2 ' . .
m
IHEPrHACH, 2‘ Xaf 3¢a KUCMHMHIE Kyd TaLCUPH TYXTaraH

naliTaard KHHETHK SHeprHsacH 6Ynany, SeHu
’, 2 . 2

- W :mV[ ) :mVZ .

o2 2
yrnatt xpunub, KYYHUHT WY XKUCM KHHETHK 3HePTHACH- -
HMHr Yarapuura Teur 6ymanu )
| A=W, W, =AW, -
. ¥3rapmac MaccanM XHCMHUHT KUHETHK SHEPIMACH KHUCM-

HMHT xapakaT Teanury Gunad Senruianu®, dHeprus XHcMra
KaHgait yoyiaa Gepunradira Gornuk O¥mai .
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3. Z:)ﬂacmulc,aulc Kyuhuite wult 6 nomenuuan suepeusict
ARTAWIHMK ;1aCTUK=-
UK KYuu TabCHPUIA _ PIZL asaran
KHMCM jiechopMalivsra yu-
pald, NPYXXUHA Y3YHIUTU

X, man X, rava y¥sunud, £
$ = X, - X, macotara L"‘WNW‘M"""M”‘@_.
)73rapan (7.6 -pacm). by Cox,

i
X0J11a AACTHKITUK KYYU- : -
nuHr axapran Mmu :
KaHaal xycooariaau? i
DIACTHKAMK KYUH | X2
npyxuHa jiechopmanmsiia- 7.6-pacy.

HULIMra GornykK, OyiraH-
aury cababnu, F, jan F2 raya yarapagu. Kyu xyqupuiiira 4dasu-
M 6¥nud, YarapyByaH KaTTaauk xucoOnananau. HyHuHr yuvH
YLIHY XACoBaiifa Ky IHHT Yprada KMitMaTi Oiivia

bt F
];P‘ 2
Bupoxg anacuTGIMK Ky F =kX Hu xucobra oncak,
= kX2 F, =KX, 6¥iaau. WyHunr yuyn Ypraua Ky

kX+kX K
I p= ——~2—-~ -(X + X, ) 6¥ianm.

baxapuaran vin

[;plxq = g(Xl'*' X? X‘Xl* Xz ):g(,le— Xzz)
¢Ku
a X kG
2 2

~ DnaCTHKIMK Ky TAbCUPHAA ULl Daxapusidl, NpyXuHaHHHL

2

NOTCHIIMWI 3LIeprugack Yarapaiu. (Popmynagaru —2—'— X4 npy-
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2
SKMHAHUHT OOULIAHFAY BA3USITIATH 3IEPTUACH, ‘—'2—2 Xan aca

MPYXMHAHUHT OXUPTH BasyITAAry NOTEHIMAA SHEPIUACHTIN HDO-
aatafism. Hemak,
A=W -W = - (W, -W ) = - AW,

lyHaak Kuau®, 35aCcTUKGINK KYUHUHT UIIM KapaMa-Kap-
114 MHIOpa OMjlaH OJMHraH {IOTCHIIMAJ SHEprHs Y3rapuimra
TeHT. MaH@Uii HiLopa HITACTHICTHK Kydu OaxkapldaH Wil JaTHXa-
CHIa TOTEHNUAN SHePryUs KaMalraluIMriiii Suinaupaiu.

Mucosn yuyl, AcBop coar Kaaut Ouian dypanraliaa coar
MEXAHUSMUHWHT TIPYXUHACK TOTEHLIKAI SHEPTUITA XaM/a Wil
Daxapuil KoOWNMsgTUra 3ra 6Viaaam Ba coaT MEXaHH3MH Xapa-
KaT KU,

Mawiiym 6Vi1mKy, 6apua Xossiapia F KyUHUHT 1K 3HCPTUSI-
HMHI Y3rapulLHIa TeHT, S’(bHA KYYHHHI U1K 61D TYPAary sHepru-
SIHMHT OOLIKA TYPAAIW SHEPrUsra alIanUIIIHKHE YAY0BH dKaH.

A=+ AW ’

HIYyHUHT YIYH XaM Xa1Kapo SHPSIMKIIAp TUIUMUAR SHePrUst
OUMPITUTY WIIT BUpiury kabu XKoyab 6Y1aau. DHeprus CKANsp
KATTANUK XUcoO1aHanu.

38-§. KVBBAT

KyHJIEUlMK X?I.ETMMHSA’() TYDIU XHA MCXaHhK ULIL1apHy Kysa-
TAMK3. BUPOK OY MHLIAPHUHT DAXKADUAUIITM BaKTH TYD; MU DKAH-
JIMI'Hra KYMUAArd MECOLIap OPKAIA MLLIOHY XOCH KUaAaMu3. Eprin
xazaura (MioB GepHLILIA) 0aM MEXHAT KYPOSIM KCTMOH EKU
Beakypaxk EpliaMyia HIILIOB OepraH Ma#lIo;Iatl BIMHHKW epra
YILLLI0B GCPYBYM TPAKTOp KHMCKA BaKria Oaxxapaik. OFMp I0KHH
K¥Tapuin Kpany OakyBpaT ofiamia Hucharai Tespox dearviian-
raH xoiira ynukapu6 kysau. busiid wunim Gaxapuil taprubu
KU3UKTUPMail, Oaiky ulliHy Gaxxapuill Xajlaaluru KU3UKripa-
ki, GolKaua aiiTraHja, MallMHA Ba MeXaHU3M-Jap épraMuia
rul GakapuaraHiaa Oup Typaard 3HEprusiHu 0OLIKA Typaard SHep-
rUsira allaHuIl TE3;IUT K, SITHbHH Milk OaXapHIll TE3UTH KU3UKTH-
pa:xm. KOkopyaary MUcOLIapUMU3Ia. €pra ULWioB BepalTraH Tpak-
TOPHUHT EHUAFY JHCPIUACK MEXaHNK Ba UYKKM DHeprisra, Kira-
PHLL KpaHU 35ISKTPp SHEPIUSICH 5Ca MEXaHUK 3HCPIUsira aitiaHa-
S, DHEPTUSIHUHT afTaHUI TEZTUTHMHN — M1 OaXKapyIll Xanai-
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KyiHeTuk 3HEpTHs TYFPUCHAETH TEOPeMAara acocaH KHHeTHK
3HEPrus ¥ApaKATAAHYBYM XHCMHM XapakTepnaliauraH H3KuK Kar-
TaMnK 6¥n1n6, Oy KATTATMKHWHE Y3rapylid XHcMra Kyiuarad
KYSHHHT MIIKTA TEHT JICTAH XY/0Cara KelaMus.

Arap Ky4 Tancvpnia GaxapuaraH um A>0 6Y116, MychHaT
xuhimaran 6ynca, W, -W, o 20 Ban W, >W, | G¥nau, asHN KuHe-
THK HepTUs opTHO Sopmun xucoGnra mychat ML DaXapunan.
Ky fyHanMmy XucM KYSHIKH HyHanuiimTa KapaMa-Kapis 6yica,
A < 0 6ynnb, MaHOUE vl Gaxapuiany, abHu W, -W,, < 0
6y, W, <W,, G¥Iany Ba KHHETHK ZHEPrus KaMaaly.

KuHernx sHeprHaHUHr Baxaprad UIIHra KyHHAarHiapHi
MUCOJl KNAHO ONMIN MYMKWH: Gosra Ouial MUX KOKIrasaa,
OOATaHWHT KHHETHK 3HEeprusiCH XMcoOHra MMX KoKXiunanu pa Oy
SHeprua xucoOura ui Baxapunagn. TeMHpun xap Xua TeMHAp
OYIOMITAPHH sicalling ToIaHTaK TeMHpPHH Gosra Grnad ypHo MIInoB
Bepaav, HATHXaJa TeMUP TYPJIH Wakui Gyiomra aitnadanu, By

 XonZa XaM GoiFAHMHE KHHETUK SHePrusacH xucolura 1 Hasxa-

PUASTITIA.
2. Orupauie KyMUHUNE tilti 82 ROMERNUAT SHEPUA

Mapaz Knailik, m Maccanu xKcM 7 S-pacMaa Kj?pcarpmraﬁn—
HEK 3MPH U3MKAN TPaeKTo- - -
pus B¥iinab, ofMpAMK KyaM -
TABCUEUAA XApaKar KHUACHH, - & < 4
XKucwm (Monpmit Hykra) Ep-
HUHF TOPTALUWME MaRI0HK
" TABCHMPWIA A HYKTanaH B Hyk-
Tara KydanW ea M1 Gazkapa-
In. Tymuk Gasapuiirad MLUHK o
aHUKIam. yuyH KHCMHUHT Co \
XAPAKAT TPAEKTOPHACUHH K- _ ' B
uuk AS, Oynaxuanapra 6ymi6 | &1
unkamus, Hatvokana xap Oup a2t siiirT i Tizi s 77 77T7h
Ginaicta TVrpy uMakKDaH w6o-  7.5-pac.
par O¥mamu. Mxmv€puii Tannaé ”
OIMHraH Gynaxya yuyH OFPMpauK Kydu P Sunan kauil opanured

AS_opacvipa o 6ypuaK Gyaratmvry cabaGny GaxapwiraH vur Kyi- - .

WIArH MyHOCaDaTAAH TONMUTaNN:
AA = PAS_ cos o, = mgAS _cos o, _
AC tuk uysuK O¥inua mpoexuusicd Ah, =AS cos ¢, ra
TEHr-AUIVHY XPCo0Ta oncak, MXTUEPAN TaHnad onuHrau G¥nak-
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4agark OFHMPAMK KydUHWHT MUK AA = P Ah ra TeHr 6¥nanu.
AB TpaexTopha 6¥iiua GaxapunraH e xamma Gynakuanapga-
M SaxKapunrad HIIAPHHUHT HAFMHIKMCHTA TEHT BYIaau.
- A=mgh + mgh +mgh, +...mgh, =mg{h+h,th,+.. . h)
Ymymuil Ganangink: h=h +h,+h, +... h, ratenr 6yaran-
) JIHI‘H yqu A=mgh BYJIHJIH Pacm,an 3ca A—th =mg(h-h) =

<b0pmynanam mgh KACMHHHT OOUTAHFHY Ba3wATHHN, mgh,
XaF, 3¢A OXMPTY BASUSTHHN xapaxrepnaitnn. Kuemuunr tyuminu
HATMXKACKHAA KUCM MIOTEHUWAN 3HEPrHACH ¥arapanM, WYHWHT
yayr mgh Xag GupuHin XONaTaark XUCMHHHT HOTEHIHAN SHep-
TMACH, Mgh, 3ca NKKNHYH XOIaraard fOTeHLUMAN 3HEpruacy
" BynanM, ABHU

W ,=mgh, ; = mgh,. .

Hlynaap xpnub, ompnm: qumm[-lr num KHCM [TOTEH LM~

AN DHEPrHSACHHMWHT ¥3rapyiluura TeHdr
A=W -W = - (W, W D) T -AW,

Marduit nmcpa ompﬂnx quuHMHr WK Ha"mmacuna TOp-
TULIHUL Mait ROHMIATY XKUCM [TOTEHLIMAN 31-i£p1"HHCHHPIHF Kamai-
WILAHW GUAAMpai. |

ITorempian 3HEprHA Aet XUCMAAPDHHHT ¥3ap0 TALCHRAAINAT
HATHXACHIA YNAapHUHT 6Up-61pyra HUCOATAH Ba3UATHHYHE GHD
XONATAAH MKKMHYH XORATTa YTHmia Gaxapral ymiuy dunax inga-
HARKIraH KatTanrkka attananu. TloTeHupan aHeprud ¥3apo Tab-
CHpJallAgTran ¥HCMAAp SKeprHAcK G¥Nn0, yIapHUHT Xapakar
Teanurura Gornuk, aMac. FloTeHiMan 3HepriSHWUHT HIIOPACH Ba
MHKIOPHHH XHCOONALL HOMMHUM CATXHW TaHNah oIMILrA GORNNK,
HoanHuu carx vxtuépuil Taniab oanragi. Kyminya Ep cupru
HOJIHHYH caTx 1ed oNUHAIHM. Arap XHCM HOTTHHYK caTX1aH Bica,
NMoTeHLMaN HeprHs MaHgnit O¥naan. baxapunrad UL Bca HO-
JHHYM caTxra GOFNHK 3MAac, YYHKH ¥ DOTEHLUHAN DHEPIHAHMAL - {
yarapuiumra GorimK, 6yﬂa,£m

JeMax, OFHpIMK KyUMHWHT M1IH X1eM Gocnd §ran iil)”mHnHr
TpaekTOpuscKHra GORIUK, Oinmail, xHcMHNAT GOLLLTAHFHY Ba OXMPTH
BAIUATUTA DOFNIHK, OKaH.

Mucon yuyH K¥TapMa KpaH OFUp I0KHM GUpop BATaHAANKKA
KYTapuG, THHY TypraH D¥ca, XpaH Ba 1K [OTCHUKAA SHEPris-
ra ara 6¥naad, 10OKH TYLIRAPWITAHAA OFUPAHK KYYUMHMHT WA
IOKHHMHT [OTeHUNAT SHEPrUscrra TeHr Gynany. [Moreniuan step-
THS AIOXUZ ONMRrad GUp kucMra Terdiinn Gymaian, danku

KUCMAAP TH3MMMT2 TErUINKY Gfnann.
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JHTMHHHT MOXMATHHY OeNrmialll yUyH MyXUM KATTAINK — KyB- -
BaT Ty yHYacnaax dofiaananunany. Kyeeat onaraa N xapdu
6unan Genrunanany. MamuHa Ba MEXaHM3MITAPHUHT KyBBaTH 1e6
SUpPIMK BAKT HuMaa Dakapunral Uiira MMKAOD XHXATHAAH TeHT
OY/Iran cKanap KaTTaTvka alkTunany, SEHH

A

N=2 - Lq) N

. T . s
. 6y cpaa, A — GAKAPUAraH Ul t — L1y YITHUE GAXKAPHLI YIYH
KeTraH BaxT. XanKapo SrHpaukiIap TM3WMBIA KYBBAT OUpPAUTK -

Ku/Au5 GYIOK HHIIU3 HXTMPOYHCH Ba onvivi XKelime YarT ma- (-
patbura Barr (Bt) kabyn kununrad. 1BT wiyHAail KaTTanMKKA, ©

GyHaa lc uumnaa 12K ra redr wur SaxapuiHily Kepak. Texduka- =~

Ba KYTipox, Kyebat evpnvri cudamiga 1 xBr = 10° Br sa IMBr=

10¢ Bt kyanaHunamm. Y

. ABTOMOOHIb Ba DOLIKA XAPAK2THAHYBYM MEXaHH3MIIAPHUHL - )

| KYBBATHHM aHUKIalla oT Kydulan doijaiadnaamm. | ox. =+
735 Br. _ -

- Kyrunya XapakaT KWIysyd MallluHa Ba MEXaHM3MIAp: ca-- -

- ~ MORET, paKera, CyHbHE Kynpowap, kema Ba Gowkanap yarap-

Mac TeIMMK DHIaH XapakaT Kwiaau. bynjaii xapakar, xapakar-'
JAHYBUK MALIMHANAPHWHT TOPTUIUUIN KYUU KAPUMIKK Kyuura

MONYAb KUXITHAAH TEHI 6¥71a/IH Ba Kapama-Kaplly dyHanranma = - -

aMajra cluasy. Arap Xapakart yarapyedan 0Yiica, KYBBaT XaM BakT
YTvim OwnmaH y3rapaad, y X012 KYBBATHHHT OHMWE KMAMaTH.
ATap XApaxaT TYPpY UAWKAR OYNCa, KydaUHT Rsamuuy ks

BYHaIMIMra MOC TYLIRIH, ALHU o=0 Ba c0s o=1 6y/IH0, Baxa-

PHIITaH ML A=FS ra TeHr Gynanu, y Xonia KyBsar

_N=A FS—FV
t t

thopMynaraH TOMMAANH,

JdeMak, XapakaTAaHyBYM MAallMHAHMHT KYBBATH VIrapmac
GYMraHa TE3NUK TARCHD FTYBUM KYUra TECKAPK Nponopluovan
Ginany. Mana Ly [IPUHUMT 2#COCUIA MalTMHAAPHYHT Te3aMKIap
TAKEHMOTH KyTHcH Hunaian. UIyHHHr yuyH aBTOMOBKNb Xaiiaos-
YUCH TEMANNKKA YMKHLAA TOPTHILALY KYYW IHI KaTTa DYMium
Kepaw 6VIraHza JRHraTeHU KHYMK TEIAMKKA YIKAZAIM. :
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L.~ HUHF XKaHYa KUCMH $OiAIau HIWHHM TAIUKHX KWITaHWHH KVpea-

Arap xapakar VarapysuyaH 6¥7ca, KyBBaT XaM BagT YTHLOH
GunaH yarapajyv, v X002 KYBBATHHUHI OHMH KMAMATH OHHHA
Te3AUK OpKalH TOTUNAIN.

N, = FV,
yarapyatla}{ xapaKaTﬂa I(,yBBElT}']HHHF ¥praya KMAMATUHU
" TONMLU MaKcaara MyBodUK Keraau, LIYHWHT YUYH V TE3NUKHU
V TesTUK Ounan anMalTupuo, ?pTa!{a KYBBAT TOMTANAAM .
N, = FV,,

DCIATMA: xyia katTa Tesuxnapia (CamoneT, KkeMa) My-
XUTHVHT KAPLIMIMK KYYY TE3NHKHHHT KBaAapaTHTa NponopLm-
onal 6Ynaad, avay F =pV?, KyBEar 3ca TE3NMKHMHT KybHra
nponopumroHan 6¥namy, akHn N = FV =pV:_ flemak, camonér .
8K11 KeMaHHHT TeJMIHHH HKKH MapTa OpTTUPHL YIYH JBUra- -
Ten KYBBATUHH 8§ MapTa OpTTHpUIL Kepak O¥nani.

39-§. POMIAIA NI KODPPHUIHEHTHA

Xap KaHiali XapakaT Kuiysay MaiinHaniap Asurartes Spoa~
| MHJA ¥ApaKaTra KeATHPHIMO, MabayM OUp MinHKR Gaxapuiura
T Mynxawasanu. JIBUrATENHHHT XapaKaTi JaBOMMIa SHEPrHSHUHL
CAKJIaHMIL KOHYHW KATHUSH Baxapuianu, YyHKU captiaHraH
SHEPTsT MUKIODH Xe4 Ka4OH OMMHTAH DHEpriaiaH oprx, Oymali-
1. Macanai, epra MULIOB GepyBYH TPAKTOPHUHI ABUTATENM
WEaraxna EHWIFY SHEPTHACHHUHF YYIaH BUP KUCMU MeXaHukK
sHeprudara af{;,naH U6, A Haxapaid. KoaraH YUEIH HKKU KUCM
BHEPIUS q;fmnacu?. utura capd O¥nanu. Poinacus K acocau
KApWHIMK KydMHH SHIUIN yuyH amanra owlany, Pofganmd v
3ca JOMMUHA TYNKK MIUaaH xam G¥nagn.

MauwiHanap Gaxapran WIaaH yHyMud doitaananni Makca-
Jvaa doitzany Uil KeadhdUIMEHTH TYLIYHUACH KHPUTHIZAH.
Qoiinany A xo2¢huuyesTd Aed capgnatrad TYIHK MlI-

TYBYM ¥A4AMCH3 KATTAIMKKE aliTUaan, AbHU

Ao
(s

Popmynanary m ~ doiaand Vi koahduunenTy (n- s12);
A, — dofimany v A, — Tiank nin. Sofipamy v xeadbduum-
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edty (DUK) xap aoum Gupaan kuuuk Gyaamu. GHUK 6upra
AKMIaLIral capy MallliHa TeXaMiurd optud Gopadn. AManijia
DUK donasnapna xucobanraum yuyn UK

A
n=—-100%
Ay
6unad udonaianaiu.
Qoitpanu um A, = N, t Ba ™K uut A, = N_t 6¥iranu
yuyt @UKiM KyBBAT OpKany Kyviugaruya e3uu MyMKHIi:

Kyiivaard xanganga 6aniu 6up mochamanapuuic Jsoiinanv
i KOXPOHUMEHTH Ke.ITHPHITAH:

MOCIAMATIAF Doitnans il KosdhduineHin
% aapaa

Y¥rnanma 33¢KTp Namna 3,0
Kyraysri CpyrilK naMna . 25
KapSiopatopnu asurarea 25

Jlusen asprarcnu 35-40
Typ6oBHHTIIH ABYCaTEN 30
HCCHIGTHK XICKTP CTAHIMSAIAPH 25
DncKTponos 90
KyBBatin 2CKTpoABUTaTESN 95

KynBatau YsrapyBuaH TOK reHCPaTopH 97-98

KyBparin 1¢KTp TpaHchopMaTOp 98-99

Goitpany Ml KOIPHUIMCHTHUHT MOXUATH HUMA?
Y HUMaHHU aHUKJIaiau?
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40-§. MACAJIA EUMl HAMYHAJIAPA

I-macasa. 1000 KT Maccain BaroHerka Kusuiurn o=30° Gyp-
YaKHW TANIKWA 3TYBUYU TeMUp WY GYitiiab Ternanukka K¥rapu-
Jtaérrad 6¥nca, sarotierka a=0,2 M/c? tesnanudil O1ian xapa-
KaT KMAraH)ia, Toptiil KyunHuir S=100 M #¥sia daxaparan
vy KaHua 6yaanu? Mwkananuw koadouimerrtu 0,2 ra Ba
DPKUH Tyl Tesnanuiuy 10 M/c? acé oantcu.

bepwiran: Euuin. MacanaHy euuin yuyH uuamMa
m = 1000 xr; ynsamus (7.7-pacm).

a=30"%

a=102m/ck

S =100 m;

u=0,2;

2=10 m/c?

Touun kepax:

A-?

Baronerkara F_ — TopTtuin
Kyuu; P — orupnux kyuu; F, —
nactra cyaposuu kyd; F,— 6ocum
KyuM Tabeup oTamu. F —ropruim
KY4WIIM aHHKRam yuyd P=mg
OFUPANK KYUYMHH; Fc=rr'1gsinoc =P
sino 1actra cyaposuu Ba F =Pcos
o =mMECosct TALLIKWI OTYBUH Kyuiap-
HUM aHWKIad, puHaMukaunur 1l
KOHYHUHU KYaaaiiMu3, aLHHU
ma=F_- mgsino -mg cosa 6ynanu.

HiKananui Kydd ynamara acocat F

uinK

= pF, =p mg cosa
Gynanu. ¥ xonaa ma=F -mgsin a- 1 mg cos o Hu €31l MYMKHH.
Toptur kyun F=m(a+ gsina + u mg cos «) G6ynaan Ekn
F =ma-+ gsina + ng p cos a 6yiramu.

baxapunran uuwr A=F xS=m(a+gsina+ucosa)xS

A= 1000,(,.{0,2# 10{?% +0,2x104x 0,866}4 00,,=1000

A
[«

(0,2461'24 5+ 1,7322‘;-} 100, =1000,x 6,932 x100,,-693200-693
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XKasob. A =693 kH.

Z-macara. byupiru k=29,4 H/cMm 6¥iraH upyxxuianu X=5cM.
ra CHUKHMIU YuyI Kanua uil Gaxapuiiajiu?

Bbepuiran: Eemiu. Fipyxuia cukuwiraiyia
K=29,4 H/cM=29,4x10? H/m | OaxapuiraH vLl HOTeHItHa!
X=5cMm =5x102m DHCPIUSHWHI Y3rapyinm Xu-
cobura amasira oulagu,
KXx* 2
sivu A=AW, =

XucobaawnapHn amaiira olmMpeak

2 H -\ - -
294%x10°= x(5><10 “)’M: 29,4 x10%x 25><IO'4,,3><£
A= M e — = =

2 2

3
= -7——35;—10—11 M=367x10"

XKasob. A=367x10"* XK makcrman 6yaaau.

J-macara. m MacCasM wiap ¢ y3yHANKIArW WNra OCUATaH,
arap TusuMHU 90° 6ypuakka oraupud KYitHO i106opuiica TH3UM
TCOpatiMa XapaKaTra Keaajii. By Xo5142 UMiTMHI MAaKCUMAT TapaH-
[JIOBYM Ky4W KaHal Kuiimarra spudiaau?

bepuarau: Euniwi. Macaizariy equill yayH Kyiiuiaru
a=90%1,57pan 7.8-pacmin unzamua. [lap B nykraja
Tonuui kepax: 6ynranga UITIVHT TAPAHTIUK KyuH

F -? Maxkcumai 6¥nanu. by niykramga mapra

UIHWHY F| TapaHriMK KyYHAaH TalwlKapd OFMPIMK Ky4M XaM
TALCUP :mum HAunamukanuiir 11 KonyHura acocan Y ykyaaru
LIPOCKLMSCH F_(-mg=may Oynasu.

2

Tesnanmin Mapkasura UirinsiMa @ = F na R=f¢ num xp1codra

-

. m .
OICAK, Fo=mg+— - ra reHr Gynanm.
2
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Kasob. TapaHIi10BYM Ky

2

m
I =mg +——.
p=mg )

4-macaara. OJaM apasaua nuuaa Typud
WKKHHYM apaBadalii UTapub Xapakarra Kesi-
tupasm. Mikkana apaBaya Xapakarra kenub,
MabiIyM Macodara Kyuain Ba LKA aHULI B
TabCUpUAA TYxIai M. Arap OUpUHYM apara-

-
YAHWHT 0JaM OWlaH Maccacu, HKKHHYY ap- me
BaYaHUHI Maccacuial 4 Map1a opTHK Gnca, 7.8-pacy.
apaBavasiap TYXTaryHua KyuMUL1apHUHT HucGaty Kangait 6ynaan?
bepunrain: Eunur. UMOyasciunr caxaiunil KOHyH!
m =4m, 6yitrya Y3apo TaLCHp HaTUXacKda xapa-
Tonuiu Kepak: | Kar WyHaanunapy X ¥K Oyituia aMaiara
S. o
rad OLIraHMrM cababay Kylingaru
2
TeHITIAMaHU
E3ULL MYMKMH:

mV,-m,V,=0 é&1 m V,=m,V,
m,= 4m, H1 XMCOOra 0jICaK, y X014a TeHrama 4 m V i=m,V,

v,
Tenr 6y;aam. Bynaan V= ‘Z— A TCHIIUIY Kend yukanm. Taui-

KM KYYHUHE 6aXapral “liy KUHETUK SHEPrUsIHUMHAT V3rapuwura
2

. m
TeHr 3a1. A = AWg =- 5 Baxapuiiran uw A=-F, xS=-p

mgS Jiecak,

) 5
“ -

m ~ a .
. —Tz—umgb EKU —2—= MES  E3uIl MYMKHH.

2
bupuiiun apasaya yuyH —é~= ,ngS, YpuHAM OYaaK.
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2
VKKUHUYY apaBaya yuyH —22—= HES, KeAUb YHKAIN.

2

. . S, .
Tenirnamanapiiv 6¥icaxk _5‘_ ==

2 2
%)
. rinea et !
V, Te3NUKHU OXupru dopMysiara Kyicak _‘§L= __lf_z_= =
S, V, 16

S
XKaeob. —’:—1—.

S, 16

S-macaaa. Kytapma Kpad 2 M /¢? TeanaHuil OW1aH THHY Typ-
ras 10kHy 10 ¢ aanomuna x¥rapu6, 590 x 104 2K vin Gaxapian.
(OKIMHP MACCACHHY AHUKJIAHT.

bBepunrat: Euniu. Kyrapysyu kyy Ba Ky4uuin
a=2m/c? AYHaIMUmIY 6up XK GYIraHAuru
1=10c yayH o=0 Ba cos=1 6ynaau, y xo;1,aa

A=590x10% K Gaxapwirali uitt A=FxS ra teur 6yna;m.
V,=0
Tonui kepak:
m-?
IynuHIEeK, I0KKa OFUPIIMK KY4YK TABCHD 3Tadd, ¥ XONad
IOKHULIT @ Te3aHuIIl GUNaH IoKopura Kytapuiauiiy yauyn Helo-
ToHHUHT 11 KoHyHI1aH doitaaianu®, Kyltnaarn dopMysiaHy E3uii

MYMKHH:

F-mg=ma éku F=m(gta).
at’
KOk 1 BakT nunjia S = 7 Macodara Kyyaau, UyHKu 6ou-

Aaurny Teamry V, = 0 . Kyu Ba KyuuiIHM uin popmynacura

a2 42 ~ . at: .
Kyino, 4= m(g & a)><——2— WIlIHU TOIaMU3. byHjIaH
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24 v "
m= (— )a , 1M E3MLI MYMKHH, COIf KUAMAaT/1apriin Vb
g+at

XHUCODIUAMUI
4
= e 2x §(—)\XI—O-—»——A=I 1800 ~500x2
19,8420 M b2 Mx100c®  23.6%]
\ ¢ c') c ¢t

XKasgob. m = 500 kr.

6- macasa. MOTONMKI! MACCACH XaMA0BUKCH OUliaH dupra-
sukiaa 200 k. Motounka xoMunan Kysramd, kusiiury 0,02
G¥iran renaiux oViaad 100 M macodara k¥aramaa 10 m/c
TedmKKa opulipin. Mikananum koogdunueuty 0,05 ra teur
6¥ica, MOTOIMKA MOTOPUHUIT ¥pTaua KYBRATUIIW TOTTHIII.

Depurait: Euuii. MOTOIMKIIUM XAPUKATH [/ _ \,"2aS
V'.’

V=20Mm/c; ¢hopMynagaH a - 5 Tesaanun OuaH,

vV Vv 28

o Td VY
Toummn kepak: | V=V, + at ga V,=0 jieb.
28

N.-? BAKT JIABOM STaiM.

MOTOUMKAa TE3NAHUIL OCPYBUK TOPTHIE KYUM Ounan 6up
Katopia MmKananuul kyuyy F = umg Ba CVIPOBUH KVY
I =mgsina Tancup oTaju.

Huiorontuur 11 KoHyHura acocan

F=F,  tF+F =numg+ mgsin o * ma ra reur

B

B =m{ g ~siner a)- m[g(/l+sina)l a}" ml el Si““)“:' Zg

Vpraua kyBeat

Ap  EgS ES mS v
N = 7 ool —1—S=vm:' glu+Sinu): e

P
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V..

am; - _..x.,...:':_r_..- 3 El~ : B g ]
sl o i ] Fae
f.f_mﬁﬁﬂf'm:;m;__

e ot R
100 +
N, ’C 98&(0 05+002)+—m—{- =

;ﬂ C 21000 ixﬂ[g,g %(0507}; 0,54 jl 10002245, 186
. [

' R0 T uofﬁ-" .
—1186 “—]]86—-]18687' T
< c , Sk
Kagos. N, =1186 Br. - '-_ L M.

AT

7-macana. 20 M/c Te3MK GUaaH yuub xenaérrad maccacy 0,6
Kr 6¥nran $yrdon Kontorund Aapeosadon 0,1 ¢ nuama yinad
OJIMUIA Kepak O¥Aca, napBolaBOHHMHT KYBBATMHY aHHKJIAHT.

bepunran: Euuiu. Happo3aCoH KOITOK XapakaTura
V=20 m/c; KAPLIMAUK K¥pcaTid KOMTOKHN YIUTakaN.
m=0,6xr; Hapso3aboHHKHT K¥pCaTral KYLIH.;; _
t=0,l¢; _ _ F=ma=m%;
Tonni kepak: Hapeo3aboHHUHTr ¥pTaya lquBaTﬁ ‘
- N-? _ i | FNypT—m : 2
: R 9'1** ? ia) “2' Vo wfoy nito o 1.' S
: Lpg z / 2 /
S _ = ——x 0,6, 1200
N . J.m' C 2 .
Moyl ' et o
AKagob. N =7200 Br.; - S

- itlag
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&-macane. Orupniiry 0,08 H G¥nran ¥« MUNTHKARH ropy-
soHTan Hivamuiaa yaud yukany. Huweon 400 m ysormikaa
KoiramraH 6¥rus, ¥K HULIOHTA eTWE KenryHua 2 M Imacasiiy.
VKHHHT MUATHKAAH Y9N YuKWill BAKTHAACM KWHETHK snep-
TUSCHHY TOMUAT.

2

- BepuaraH: Ewvimn, W= 5 dopmyna Epramuna
P=0,08 H; VKHUHT KHHETHK SHEPTHICH TOMHIaAM. ?}g
S=400 M; OUpHHYKAAH 3PKMH TYIIHIU XapakaThnia
h=2 m. karHawu6, h Macodara macrTra Tymagy.

¢ ' o gt’ .

~ Tomuui kepax: | - - h= 3 ra TeHr OYnany.

{r :

— ' (2h
VKHH HUIIOHTA eTHG KelM BakTH [ = |—— Oynaagu.
g

WkxkuHYHuOaH YK ropusonTan ityuamamga $ macodasn 6o-
cub ¥Tanu, YK Tesnuru:

‘I . V=£:_HS_* &
FE o [2h 24
N | —
@ : g

TesnuK HhoaACHHN KUHETHK SHEPTHSA HOpMyIacura KyHuo,

[

2 ' 2 ) ,
w8 ) _meS PS8 .
2 207V ) T an an
COHAK KHﬁMélTnapHu KFiuG xucobaaiMus | ' ;
sosrdis 0,08H 16 10°,
" G.08Hx(Ax1 : <16 x
WK X( 710 ) M2 =1 600K
4x2,,

af

)Kaeoti W= 1600 X .
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AL§. MEXAHMK DHEPCHSHIHT ARTAHMI

Mon,awﬁ onamjia Gapya Hapca Xapakar lez,unanu By xapam'r
AcHmO ¥arapub Typaawn, xaparat Oup Typaan OowlKa Typoard
XapaKaTra 4inaHalv, JeMaK, DHEPruf TYpAapHHUHE Y3apo
atinaHuln cogup oynagn. Vnrapunanma xapakaT KUJAéTraH
HKHACMIAD TH3MMMHHMHT KHMHETHK SHEPIUACH DAaKaT LY KHCM-
JIap TEANMUIUNA, OTEHLHAN 3HepCHsICH 3CA XYCMAapHUHT Gow-
JIAHTMY BA OXWPrH BasuaTUra GOFNUK 304, Kuewmnap THIMMU-
HWHT TVJIa SHEPTUACH YHUHT KUHETHK BA NOTEHLHAT SHEPTHL-
AapY WHFMHAMCHTA TeHT GYnub, TH3HMIETH KUCMIApHUHT Y3apo
XOHTAWYBH Ba YAAPHUHI TE3MUTHrA OOFIMK, OYmagu.

W =W + W 0

Papasz KUNaHAHK, KUEM KDHCepBaTHB KyY TALCHPHUAL
GY¥nMG, xucvra $AKAT KOHCEPBATHE Kyilad BOLKA Ky4 Tab-
cup KMAMacHH. by xonua xvcm S Macodara k¥uub, noTeHUH-
an sﬂepmﬂ KaMalHUWiK XMcobura Uil Gaxapaid, ALHH

=-W, PA]

WIKKMHYM TOMOHAAH KHCMIE KOHcepBaTIrIB Kyy TabCHpPHIA
S macoara KFIHIUWAA KUHETHK 9HEPrUs op’mﬁ Wl Saxxapa-
oy, Oy WUIHUHT MBEKAODU .
A=W, : (3)

(2) Ba (3) TeHrnukzan W —-W HY xocut kunaMus, JdeMaxk,
KMHETUK BA ITOTeHLIH AN BHCDFMHJIapHHI-IT iurnpaic W=W,_+W_
TN 3HEPLUATA TeHT G¥nalm, auHn W =W, +W = const

BY udoxa sHeprugHuHT ca:qMHHLu K,OHyHI'IJIHp

Jemax, KOHcepBaTHB Ky'nap MalIOoHUIA XapakaTiaHaér-
TaH XHCMITAPHUHT MEXAHKWK 3Hep-

THSICH ¥3rapMaciup. ”
: Wy = Migh
Mucon yuyH, m mMaccaiu xuc- ]

MHH BEPTHKA PaBHilAa JOKOPHIa
V  1e30UK OnilaH oTCak, XKUCM K1~
HETHK dHeprusara sra oynaou

g R
5 €Y

XKucw woKopHTa K¥Taphusuiv
HaTVKacHna TeUHIK KamMainb, no- BRI
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TeHIMAaN 3HepruscH opTalu (7.9-pacM). Hmm; m&* sy
W, = mgh - (5)
By epaah — XUCMHUHL KyTapunuil OamaHgiuri. 2Kueu sur
woKopy Baxaranvk H ra Kyrapuirania KMHETHK 3Heprua sca
HT KaTTa KUiMaTra 3pHIagm _
Wp = mgH i
"By SamaHiHKHAHT KuiiMaTn H = —> SKaHIHIYHA X,HCOG@}' "
4 O/ICAK, TTOTEHIHAN SHEPTUA MUKJIODH KyWHaarura tedr O¥nanu:
. : 2 2 o
: - W=mgH= mgV—"'—" il . (6)
2¢ 2
By thopMynagaH kKYpuUHUO TYpHOAMKU, XHCM OKOpHra
K¥TapunaéTraHga YHMHT KHHETMK 3SHEpPTHSICH [TOTEHLHAaN
SHEPruAra alylaHamM, JEKMH TYIUK, SHEPTUst MUKI0pH ¥arap-
Maiau, SbHu W, = W, + W, = const . By MeXaHHKaHUHT O~
THH KOMJACHIXP. ‘
Mapas KUK, CHp-OupH Ouag §r3apo TALCHPMALLYBUH
11 JOHA KHCM TH3UMHUTa HYKH KOHCEPBATHE KydaapaaH TaliKa-
pU, TalEKH KOHCEPBATUB KYWIap XaM TABCHP KulasTraH OY¥ICHH.
By kKK Ky TABCHPUOA KUCMIAD THSHMHHUHT Ba3uATH Ba O1p-
Bupura HercGatar xolrrayse Ysrapann. by kyunap pu Baxapa-
1. Talxky Kyd TasCUPUE IIOTEHLMAN IHEPTHS KAMAWNKIIH XMCO-
Gura Saxapuiran uii A = -Wp, 33P0 TABCHP HATYHXKACHAD XOCHII
GYIrad MUYKKM KyWIApHWHD WUIM XACMJIApPHWHT ¥3apo TABCHP
NOTESHLMAT IHSPrUSCMHART KAaMafBLiKM XMcofrra aManra oua-
e A= —Wp-". Bapua xyynap tabcHpHIary Baxapuiray Ul K-
HETUK SHEPTHSIHMHT OPTULLT XHCOoDUra aManra omany
AFAS=W En -W W =W

FETE

42 8. ABCOJIIOT DJACTHK BA HODJACTHMK
B TVKHAINIUINIAP ‘i'“

WMIyAbLC Ba SHEPTHSHMHI CARAAHVLG KORYHIAPMIa SKKOA
MMCON WKAMKD KHUCMAAPHUHT aBCOMGT BNACTHR BA HO3NBCTUK
TYKHAILMIUAAPHEN ONHLI MYMKAH, 2KUCMIapHUHAT Bup-Bupura
Gesocura Terviv Tydafnm o3 Gepanurar ¥sapo Taueupra TYKHa-
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wys Eku ypuanm 1ed atananm. Tyk-Hamys Xapacuy hasoHulir
KHUHK COXaCHAA XUCMIAPHWHI KUCKA BAKTIN ¥32p0 TALCUPHIA
HaMOCH O¥aai. [0 oM AnaMeTpan nKky nynar wap 6up-dupuia
Kapad 5 M/c TesamnKaa SIKMHIAING TYKHAIUTaH 14 ¥34po TabeHp
0.0005 ¢ jaBoM 3TEAM. aMMO LWAPJIApPHKRIYT OHp-OHpHIAQ TCrK-
HIMIH COXACHIA XY:la KaTTa Kyuiap HaMoén dysiaam. Mucoan-
MA3 BaModin Oiaanran Kyy Muiaopn 40000 H tan oprug
O¥naau. TYKHaMI BaKTHIA XXUCeM:ap AcopMalisira yupaiiu,
HATIKALA TYKHALUYRYUM XKAUCMIAPHUIT KMHCTHK SHCPTUSICUHWHT
OUD KUCMH 2HACTUK ACHOPMALIMSIHHHT NOTCHILMAI HCPTUSICHLEL
B KOITal KUCMM XUCMIAPHUHI MUKW SHeprusicura afinauud,
KUCMIIAD XAPOPATHHY oprrvpaiy. TYKHalyBAap KKK Xust Oyna-
AU, abcofoT 2JACTUK Ba HOMIACTHK. by TYKlawysiap Ousal
ANOXHIA-10XHIE TRHUUINO UHKANIMK.

1. A6co.noT HnacTaK TYKpaumm. byiyialt 1V HULIHKIT 2KOH-
1d XycveusiTslapy Kyiuiaariap: 1) 1iiiaimin Bakmiaa JKuceMs;ap-
HUTT 231aCTUK JichopManiv-
SUTAHWIIM BYXVTa Kedam,
JICKWH TYKHAUIWIIAAN CYHT [f;l;
nedopManns ByTyisiai \:/
i¥Konam; 2) r¥kHaimu
HATHXACKAA XXHUCMIAPHUNT
KHHETUK IHCPTUSICH FaCTUK ...
JiebopMat IMSIHMHT [TOoTe UM~
ajl DHEprusiCrra alaaiaiu; 7.10-pacat.

3) HOTEHITUT DHEPrist XKUc-
Wap ¥3 MAKIMHKY TUICTALLNA TIATHXKACHIA S1ia KHHCTUK DHEPrusra
anaiaan; 4) KUHETUK SHEPrUst XXUCMIAPHMHT WIKH SHCPTUsICHTa
alslanMaiin; 5) TVKHANTYBAAT CYHE XUCMIIap OUPTATMKIA XapakaT-
JaHMan; 6) Oyrnal TVKHaIMULAA TH3UM UMITYABCHMHUHT Ba TH-
3UM MCXAHWK SHCPIUSICUHUHT CAKTAHHLI KOHYIUTAPY GasKapu.ia;iu.
bByHaait T¥kHainuiaa uyaar, Gui eysiryg Kabu Moipiaiapian
doitaniany. Oapas kuaaiiiik m, Ba m, MaCCuIn KucM-nap-
HMHI TVKHALUTYHYA TCHIMKIApH MOC paBuliLia V, sa V, o¥nca,
TVKHauraian ey V4 sa V! 6¥aaid (7.10-pacs). T¥kpaumin
MAPKA3AH TVKHATAILIH BO0pat 1e0 KaTT KA MO;IVTHHY XPCod-
SAAMU3. BHPHITIM XHUeM BVHLMEI MyCOAT, HKKHIMUHBKHIN Mat -
it ;1e6 orammas. Moc xoiLia BMNYIILE BA SHEPTHSHUTIT CAK 1Al Kl
KOHVHIApH KyHILaruya E3unasin:

S
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mV> mV; mV' mV,
i N - ‘.+._:

| . i i
2 2 2 2 )
mV +m,V,=m.V'+m,V, )
(1) Ba(2) TCHriIaMaNapHy OUpraavkKia cuamMms
m, (Vx" vl‘) =1m, (Vz. - V;) (3)
m, (V?-V ) =m, (V,2-V]?) “4)

OXUPIH TelrIaMalu
m| (Vl - v])(vl + Vl‘) = rn; (Vz’- Vz)(V2+ Vz ) (5)
1IaKIIra KejITUpcak, c¥irpa
V, TV =V, +V, (6)
XxocHst Kusiamuas (3 retiriavara Huctartan eun®). KuemiaapHunr
TYKHALTAILIAH KeAuHTH V" Ba V,’ TESIMKIapUHY aHHIGIALTHK.
bByuuHr yavH (6) nv m, ra KynairupaMmus
m,V, +m,V'=mV,+m\V, (7N
by warnxanu (3) Tenrnamaaan ailupu®, OUpUHUM XHCM-
HUHI TYKHAIIMIKWIAH KCUHMHTH TCHIMIMHU TOMAMU3

! _zm_’Vz"L(’”r“ m?)VI
1T &)
ny +m,
HIyipait yeva Suaan (6) udoaanu m, ra K¥ia#rnpuo,
oavnran narwkarm (3) udosanan akupud, MKKUIHA XUCM-
HUID TYKHATUHIHEH KEUHHTA TERTUIH yuyi

_ _2"71 Y + (m. - ”j’l)Vz

my -+ m,

)

)

dopyy:tany aHuKiiaiMu3. QUUHIAH HATYRKAJIAP YayH KVAHIAIH
Xycycuit xo.utapiu KVpud yuKaMus:
1) Arap V, = 0 6¥.ica,

1 PhT

v, V
Comoam, (10)
2m
o= " I Ay
ToHitm, : (I

thopyyiap xoeua OViasm. by,
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a) m=m, 6yjica, m, MaCCLIU XUCM TUHY Typrai O¥iaiu
(V,=0) (7 11- p’uM) nxﬁauwawmnu HT OUPHITIK XKUCM TYXTAK M
( V 0), MKKMHYM XMCM OMPUHUM XKUCMHUIIT TYKHAILTYI4a
()lelaH resiurd Onaan xapakat kunaium (V,=V)).

) Ardp n1, > m. 6¥;ica, SUPHIIYM XUCM XapakaT HVHainium
TYKHAIINVIYa Katias O¥iica, TVHMTIMULIAH KeHWH XaM U1y iia-
sinul 6Virya 6Yaaiu, aMmo Tesadrn Kamasy (V') <V)). Hk-
KHITUW XHCMHMTIT TYKHAIW ULIAH KERUHIH TC3IHTY OUPUHIY
KUCMHUHT TYKHaMIaaH KEAWHTY TE3MIHAali OpTyK O¥ia-
am (V,> V).

B) Arap m, < m, ©y1ca, DUPHITYM XUCM TYKHAIUMITLAAI
CYHI OpKara KaWTajiH, UKKHHYM JKHUCM KHUYUK TC3NMK OWitad
OJLAMHIA XapakKaT Kustaau (7.1 1-pacw).

r) Arap m,>> m, 6yica, (V| =- V) Ba Vzl

OViaam.

2) m, = m, o¥nramnzaa (8)
Ba (9) popMynanapaan V=V,
Ba V, =V, OVilaqu Ba XucM-
Jap TexTuKIapy ysapo anMa-
HIMHAT.

2. ADGCOIIOT HO3JACTHK
T¥kmammw. byHgan tykua- ‘W e
THMLITHHAHT AX0HHO XycycusiTy 7.11-pacm.
Kyiuaaruaapiaii uoopar:

a) TYKHAWMILLIA XYCMslap jlepopMaliusra yupaiiu;

0) achopMalys HATHXaCHAA TIOTCHIHAI ITeprUus BYXYa
KCSIMA T

B) XHUCMAAP KHHCTUK SHEPTHUACULIMHT GHUP KHCMU XHCM~
JapHyHT sedopManusIaluimra capg 6§any 8a MUK sHepru-
sira afinaiaam,

') KUHCTHK 2HICprdst TUKSIatMam;in;

A) TYKHALMINIAH CYHE XXKUCMIap YMYMUI TeIMK OWilaH Xapa-
KaTs1ataim €K1 nAcOmi xonataa dynam;

¢) (haKaT UMIYIBCHUHT CAKGIAHMITT KOHYHM Gakapuiaiu;

K) MEXAITUK ICPIUSHANT CAKAGUULT KOHYHU Saxapuiamaii,
AMMO DHCPIUSTHWHT CAKJIaHULE KOHYHY Gaxapuia/iu.

Byuaai TVKHAmMUAR, MOR HHACTUIMH. KYPFOUIUIE Kadu
vo;aatapaant hoixaanwiam. dapas KpaaiimyK, m; Ba m, Mac-
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casn xuemaap Sup-Gupura Tomolt V, Ba V, Tesnuk 6uiian xapa-
Kar xunacrran Oyacuit (7.12-pacm).
Y x0iaa uMITYALCHUHT CAKIaHUII KOHVHUTG acOCaH
mV, +m,V,=(m, tm)V (12)

Tykumumnyas KCAHHIH Te3AUKIK €31i11 MyMKHUIL:
_mVi+m,V,

y =TT,
)7'I|+)’?'I2 (]3) -

oysianu.
Tykuawraipiai C¥Hr XXucmiap
SIXTAT XKUCM cudaThila xapakar

KW1aaM, XapakaTr AVHAIUIIM KaT- _,y

Ta Maccafii XUcM H¥Hanuuixia &

Oy¥nagn. Arap XucMiaplunr 7.12-pacM. |
TYKHALITYIYAa WMITYSIbCIAApU TEHT

G¥aca (xucmuap Gup-Oupura Kapal yHanraHaa), ssbiu m vV, =
m,V, Aa rykHauranaa cyur V =0 6§namu. XKucmiaap T¥kHau-
I'aHHaH CYHT Xapakal KuiiMakau. byHaal TYKHayB/a SHeprus
SKHUCMJIAPIIMHE HUKY sHeprusicura aisavai. Hatrxkana Mexanmk
SHEPTHSIIUHI CaK AL KoHYyHK GaxapuaMaiad. YyHky TVKHan-
[YHYA XUCMIIAPHUHT TYIMK, KUHETHK 3HEPIUACH:

/77, f‘mz

1 2 l 2
We——=m V" +—m,V,; 14

PRI (14)

SVnasun.
TYKHAWrAHIAH CYHI XUCMIAPHHUHT KWHETHUK JHEePrusicy
1 ,
W= 5 (mi 4 mz)I/ 2 (15)
.. | (m, Vi+m, Vz)z
8Ku Wy =0y —— (15a)
2(m. + n12)

TYKIAIUMII HATHKACUIA SHEPIUSTHUHT K@HYa KUCMH MYKH
SHepTrusra alsialrakJuruny Tonui yuyy (14) jpau (15a) uu
atiupaMus,

(m ¥+ mV,)?

I 1 2 ] 2
We=Wi==mV] + vie = oy
k= Mx 2m, ity m¥; 2 (’". } m_,) 3 ( ] 7) (16)
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m, m,

dhopmyaany xocu Kuiaamus. (16) udogasa m—-~‘- m—= Mo
(L

KerTupuiiran Macea; V, - V, — HUCOUH TC3auK.

1 2
Y xoiaa W,-W;= —2-/1 (Vi =V,)" aeitviin MymkuH.

Xyinocanad UiyHd Kaij sramus, abCoIoT HOTACTHK TYKIa-
NIHIIA JIACCHIATUB KYW1ap TAbCHPH A MCXaHMK sHeprist caphm
(kamaltdinu) 1o3ara Ke1au.
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VIII 600

I'HJIPOCTATHKA BA ADPOCTATHKA
ACOCIJIAPH

MexaHMKaHMHE a3 Ba CYIOKIMKAAPHUHI MYBO3AHATAMK X004~
TUHY YPIraHyBUM O¥IMMUIa IMIpoaspoCTaTHKA 1e0 aranad. I'pekua
«THPO — CYB», «adPO — XABO», «CTATOC — THI» JIel'al cy3iap-
aan ubopar.

bus w1y kyhrada acocaH KaTTUK XUCMAAPHUHT XyCYCHSIT-
JapyuHM YPraiauk. DMK CYIOKIKUK Ba rasiapiull MeXaHUK Xy-
CYCUATIIAPDUIIN ¥praHaMu3.

43-§. CYIOKTHK BA I'A3JAPIA bOCHUM

laz Monexynadapy opacujarv OOFIAHMIL Xyila KYucus
OVirananry cadabild, ynap spkuH xapakar Kuiam. [arrxaga
MOSICKVIIANAD ¥3ap0 TYKHAIIKO, WAMIHWHL OYIYH XAKMUHUK Srai-
Jdaiian. 1asHUHE OCHMU YHUHT XaXXMU OHMAaH aHuKiaaIf.

CyoJINKIap XaM ra3 CUHrapu KyHwiran vauur maivim
sraiaaitiiy, JIeKUH CYIOKINK MOAEKYIas1apy opacyaard ypraya
Macoda V3rapMaitim.

CyIoKGTHK Ba raglapHUHT Xoccainaph Vpracuia dapk 6¥:1Hiim
Owrstan 6Mpra, VXInansink Xycycusitiapy xaM Manxyil. by ¥xuani-
JIVIK VAApPHUHI OKYBUAHAUT W HAMOEH 6¥nam. CyIOKIMK Ba 1as-
JAPHUAT OMpP TOMOHTA MYHAIMAH Xapakaruiin oKyl ;1eh, Xapa-
KATIaHaETral CVIOKIMK EKM 3appadaiappHyiD TYIaaMura oKum
160 atanand. Yaap vaiykens 6¥aaan. CYIOKINK 3HLINIH BOCUMIT
JesIpi OOFAMK O¥sMmaranadiy cadadny 3UWIMIK XaMMa 1IVKTa-
Napaa 6up Xua 6¥naam Ba BaKT VIiiiiM 6uaaH VarapMaliay, nry-
HUANT YUV XaM KaM CUKWIYBYaH OViann. CYIOKINK MYBO3aHaT/1a
OVAMIIY YUVH CYIOKIUKHUHT 9PKHME CUPTUTA TahCUpP 3TalTaH Ky
CYIOKIMK CUPTHUHHUHI XaMMa HYKTACH1a TUK OVIUIIIK Kepak.

CyIOKJIHK B4 rasaapiiilr aCoCuit MOXHMITUHN 0OUMO BepyBUH
UMK KaTTLIMK DocuMIMp. BocHy jied cupTHUMIIT OUPAKK 103U-
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. ra TUK paBullAa TALCUP ATYBYM Ky4rd TeHI BYNraH KarTanukka
~aiitunazu Ba P xapdu 6unan Gearnnanagy. bocum GUpaury
kb, 1M? 103ara TMX paBMLIAA Tabeup sTaértradH 1| H xkyy Ba

F
103aHU S BliaH Genrknacak, £ :E cbopmyna Gunan aHHKIA6,

H/™? Owpank xalbyn kunnnaas sa dpadHuys onavmu Tlackame

_wapacdura ITackans (T1a) geb atananq: 1H/1m? = 1T1a. :
" DBy OupIMKIaH TALIKApH TeXHHUK atMocdepa {(aT) 1lar=9,8.10¢

. Ila, dusnk at™ocepa (atm); latm =1,013ar =1,013-10° [1a; Mun-
. JuMeTp cnmoB yeTyHU (MM oM. yeT.): [ Mu. cum.yet. =133,311a,
" ob-xaBouw aHukgamga oup 1 Gap=10° Ila, MuIMMeTp CYB yeTy-

M (4°C) 1 mm, crmyer =98 TTa. 1 mm. e, yor = 1,03-10° m. ey
yeT- (4°C nary cys yayH) Oupluxnap xam cucTeManad TalKapH, = . -

CMIUUIATUTAHN.
Bocum dopmynacuaar KypuHus TypuGIHKY, GOCHM KyYH Tah-

CHPVHHHI HATHXACH MA3KYP Ky4 KMAMATHIArHHa Bormik, OynMan, "

Kyd TaLCUPU YIATHAAETrAH CHPT I03HIa XaM GOFIUKInp. Mucon
YuyH, KOp YCTHOZ OPTad ofaM Xap Kaftamma xopra 6oranM, arap
oerrra yanru Hoiinat onca, kxopra SomMaii Texnc opa onanu. Exu
SOTKOKJIMK epaad YTHIIAA ogamMIap OEFITA I03acH KeHT Kpunub Taii-
EpJIaHraH WHNIaKIaH GOATANTAHTAHNNKIADUEY 9CTa QMIMIT KH-
thost. ByHra cabab opaMHaMHT oFpTuru Tydaiind BYXyara Kenast-
TaH GOCHM KYYHHHHE TEbCHPU TYPIHYA O¥nuinsmup.

MabnyMKH, KATTUK, Xucmaapra Sepunagurai GocHM Kyuu
TaLCUp 3Taérrad UyHanuwaa yaatunagy. CYIOKIWK Ra razinapia
60CHM KYYMHWHT TALCHUPH Ooulkaua 6¥nagy, YyHKH CYIOKAHK
Ra TasnapHUHT 3appanapuy 6up-dupura Hucbatad dapya iyHa-
JUMAA IPKUH CHILKME OMaaM, HeMak, CyViOKMAWK Ba rasiapra
TalKapKaand depuraiurad HocHM XxaMMa HyHanuuga y3aTHIa-
Ak, CYIOKIHMK Ba TaZNapHHHT Oy XYCyCCHATH YIapHUHT Xapa- -
KaTHAHIWUTUHK UM pPaIn.

Dapas KWNARTHK DPKYH KapaxaT Killa Onaniran nophies-

JIY UUAMHAP HUWTA ra3 KK CYRKIMK KOWnalmupuarad 6yacuH. -~ - - -

I"a3 3appanapy MAMUIHKHAT BYTYH Xaxmu Gyitnaa OMp TeKWcia
Takcumaanrad G¥naan (8.1-pacm}.

Kyd TabeHpuaa noplueHH M XapakaTaar mpmﬁ LMIUBAD M4W-
ra KeputaMnus (8.1-pacm, a), HaTHXana NOpWeH OCTHAark ras
CUKUNAIK, Ma3 3appaqalapy 3MYpoK Koialrasau (8. 1-pacm, 0),
["a3 3appavanapy XapaxkaTiarIury TyGadan HavlE HMHA XaMma
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dyHann 6¥nYa cniian. Mahnym 8aKTaH CYHT 3appadanap siHa
6up Texucaa Xonawagu (8, 1-pacm 8). by 3ca raz GocUMU CpTraH-
AurHHY Bikpasy. Kmnmad GociM ras pa cyioiIHK 3appadanapm-
ra yaatvnamd. JeMak, CyKIHK €Ki ra3ra Tabeup STaTral TalkH
BOCHM CYIOKMK BA FA3HMHT X3P OUP NYKTACUIa YIrapULHCA3 Y3aTH -
Jiagu. By KoHYH Hackank KosyHuavp.

8. L-pacm.

MabnyMKH, CYIOKAWK Ba rasnapaa 0ocuM 10KOpUAAH [acTra
TOMGH opTHO Gopanu, CYIOKAMKHUHT WKODH KaTdaMH OCTKH
KaTinaMAx Socany. [Mackank KoHyHUra acocad Oy 60CHM XaMma
ByHamHunap 6yiKya ysatuhaan. fleMak, cyiokIMK WAkl TY6H
Ba JeBORIAPHTA, NYHHHIAEK, YHIA DOTVPHAraH Xap KaHAH KucM
cupTHaa Gockm Xocun'kKunaam, 6y GocuM ruapocTatiik GocKmM-
arp. Papas Kunalinuk, S KYHaanaHr KecuM 10331 UMAKHAD
vanra h SanaHmavkka TeHT B¥araH cyorIHK Kyiunrad 6¥ncnn,
Oy CVIOKIMK YCTYHHHWHE ofupiurd P 6¥nca, y Xonma Mauu
Ty6ura Gepunran Gocum

P mg gi_dsh

P=—=—2_ =~ ~gdh=poh OYnany. Dopmynaga
5°s 8 s peh 6
P mg o
d= ;z—y—aag CYIOKJINKHUHT COJIMITHPMA OFHUPIHIH.

SHIU AKTK Xap XU, aMMO WAL TYOHHUHT 103anapM 6xp
XMl OYnradH HIMILAApAaTM CYIOKJIWK YOTYHIAPMHHHT Ganada-
JUKIAapy 8Mp xMa S¥arapsa GocuMuK annkralinuk (8.2-pacm).

By MIHILIAPIATY CYIOKTUK MACCAIZPH TYpIHU2 GYIanM, aMmo

WA TYORapyra Geprirad GocuM Hup xeur 6¥naau p =pgh. ¥ xonma
HMANLI TYOHUTA TABCUHD STYBUH GOCHM KY9apH XaM 6up xun Y6,
CYIOKJIUKHHHL THK YCTYHY OFAPAMTUATra TeHr 6ynaav, spHK P=
pS = pghS. I'mapocraTUk GocUM CYIOKIMK CUPTHAATY MBHIMaJ
xuiiMaraad (h=0) Makcuman xuitMaTraya ysrapuinu tydajian
uanil TyGugark 60cHM GuiaH HOVLHMHE €H AEBOpUra OepuwiraH.
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. 6ocnmap j?pracma q:tapk.:ﬁifnann P Pl Py = ng YYHKH

" h= 0 »a h=0 garu SocumMaapHMHr Yprada KHAMard ONHHANH. -
Hanur tybura Gepunrad SocuM, WAMLT 8 TOMOHMUTA Gepunraﬂ .
¥praya BOCUMARH UKKH MapTa KaTTa 2KaH. '

J o
I - B) B)

8.2-pac.

o Arap TyTawt uanithap Gepuirad 6ynub, ynapra Sup XuHc-
- an (Bup XMa) cyiokanK Kyiunca, Ilackane KOHYHH G¥iiuda

vguin TyOura Gepunran Gocum Oup xun O¥aazu. P =P, &u - '
- pgh, = pgh, man h, =h, 6¥namu.

: Arap Gup KHMCAN 6?nmaraH CYIOKIMK (Xap xui) I(YﬁHJICa
(SIBHU apanalliMaiiMraH CYIOKIUK), WKL TYOHFa Bepriras 6o-

cuM [Nackank KOHYHUTa acocaH KylKgariHya TONUAagn, p 8h= [N

ﬁ =P dopmynanaru p, Ba p, — cwol(ﬁux 3~

- gh, naw
I A

L NWKIAPH;

M GanaHITATY TYTAL WML

h, Ba h, — cyloKMK yeTy-
. HY BalaBaNnuKIapm.
' HeMax, CYIOKIHK YCTYHM-

JAPIATH CYIOKJIMK 3HHIMIH KaM
. B¥nranpa xarra 6ynaiu.

- TNaekane KoHYHW acocHaa
THAPABNUK Tipece Hunrainu.
Tvnpaeadk npece ayaMerpna-
p¥ xap xua O¥arau, Yaapa Ty-
TALlUTaH UKKW LUJIMEAD B3 YNAp MUKAa XapakaTiaHa onafgurax
nopiernapaas uGopar (8. 3-pacy). TlopLueHAapHIHY 103aIapH MOG
paBuiina S, Ba S, Lunveaprapra TpascopMaTop EFn Kylniaay.

8.3-pacm.
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[Nackanb KOHYHMIa acocaH nopiieHnap ocruaard 6ocum Bup xun
oynagn. P, = P, Knunk nopueta F, xatranukparyn Ky4 THK

F
|
pasuLLa TabCHp 2TCHH. Hatukana cylokIKaa F= r BOCHUM
BYKYAla KeNaju Ba WKKHHYM 1TOpUIeHra y3aTHIag, MKKUHYH
HOPLUEHHUHT 103U S, G¥nranaury cababau MopLIeHra TaLCHP
_ K, ..
3TYBYM Kyy F, = pS, nan P= < O¥nann.

5

F, F F,_ S,

b4 2
3% o T é = .
YHAAH s s EXH F S Kennt YuKaIm
JemMak, KaTra NepLISHHUHT 1030 KHYHMK TIOPILEHHWHT 1031~
IaH Heda mapra kartra Oynca, F, Kyd b, kywIaH 1yHya mMapra
Lkatra Bynani. TMApasaMK Npece oaiMit MEXaHH3M TYpUra KUpaiH.
Y Mapa3 kinainuk F, ky4 Tabeupra GUpHHYY TIopLteHb (KH-
" YUK mopiueHb) h, Macoduara nactra TYWICHH, KaTTa TopLIeHD F,
kY4 Tabcupiaa h, Macodara i0Kopura YMKCHH, ¥ Xonaa Kywiap-
HHUHr Gaxkaprad UINAapH MOC paBuLiEIa KyRugarnua 6ynamu:
. AI :F] hl Ba Az :FZ hl'
Baxapunran HiiapHUHr sucbaTi iz ‘—h'

4 B

MolapHUHT CHKMAMACIWIMHKM X1ucobra oncak, S h, = S,h,

6K —=-2 Tenmmﬁm_ E3ni MyMKMH 6ynaan. V xoma Mexg~

2 ] . L H—‘(i_

Ai_F;hi' FISZ 5, 5 i

HHUKAHUHT ONTHH KOMAACHUIa 4COCaH 5 =7y = =,

K A Fb BSCSS

e B )

luopaBnuk npece yi-OuHoNapHd K¥Tapulliga, Tpeccatl
HILapiaa KEHT KynnaHuiaam.

44-§. APXIIME] KOHYHA

l'ﬂﬂpdcmmx QOCUM CVIOKNHMKKR BOTHPHIIraH XUCMTa xap

TOMOHJIAMA TabcHp 31anu. Papas KUAalaukK, Kyd WakiIuiaru

¥MCM CYI0KAUKKa 8.4-pacmaa KYPCaTHATaHARK TYWWPHATAH
149
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S¥nent. CokaAnKKa SoOTUPWIran XXWCMHKAHT (P e
€H cHpT/lapura, YCTKM Ba OCTKH acocnapHra - } # %
MMAPOCTATHK DOCHM TahcHp Kudaau. Eu
CHPTRAPTa TABCHUD KMAYBYH CYIOKIIMK DOCHM-
J1apy ¥3apo TeHT Ba KApaMa-KapLuu dyHanra- |.
AVKRApH YuyH §32po MyBO3aHATAALTaH BYNa- |-
IM. ZKUCMHHHT IOKOPUIY CHpTUIa Mactra
AyHanraH F, BOCHM Ky4H Tabeup atagn. By

8.4-pacm. B
KyYHUHr mMaxgopu F =p ghS, Oynna, p, — P CepeTel

CYIOKJTHK 3UWIMIH; 8§ — KyO CUPTHHHHT 1034, XUCMHHHT 1acT-
KR CUPTHTA 10KOpUTa WyHantad F, Gocum Ky4m Tabcup aragn:
F,=p. g (h+]) S.

h + 1> h Ba F,> Fmapriapra acocat 6y Ky4JapHAHT TeHr
TabCUP sTquch loxopplra #yHanraH 6ynub, Apxumena quura
TeHr 0¥namn F,=F,-F. :

ApXumMex, KY‘IHHHHI" mogyan: F,=p g (h+)S-p_ gs —p g
1S=p,gV=P_ ra Tenr O¥nanu.

By lbopmyna,na V — KyOHUHD xaxmu; P, — curul qamka-
PUATaH CYIORAHK BasHM; F, — CYIOKIMKKA BOTHPHATaH XKXHCM~
ra CYiOKHMK TOMOHKHJAH TALCHP ITYBUN KYTADYBUH KyH.

By kyoHH rpek oXHMHM Apxumen TaxphGaga aHuKIaraHH
YYYH, CYIOKJMKOATH XKHCMHM I0Kopura kyrapysuu F, kyura

- ApXEMEn KYUH edunanm.

ApXUMEN KOHYHU: cylowmx ‘€KH Ta3ra GOTHPHIITAH XAP KgH~

Jail KHCMra 1Y KMCM CMEMO YHKADTam CYIOKIAK KM Ta3MHAT

" OPMPJIMTHMTA TEHT Ba IKOPUFa HYHAITaH Kyq TABCHP 3TATH, Dolrl-

 Kaua airraHfa, CylORAHK €KW rasra GoTHpHAraH XMcM ¥3H

CUKMG YUKAPraH CYIOKAME €KW rasHWHT OFHpPIUTHIa ¥3 orup-
IrdHy W¥koram, sviu F =P =p gV.

APXUMEST KyaH XHCMHIHT MACCA MapKasHra KyHIaaH Ba OFUp-
JIMK Ky4H AVHamMura oMo Kapama-gapiiu idHanran Oiman.
APRUMEL KOHYHH Ba3HCHINHK XONaTHE aMANTFa OLIMARIM.

Gapar WAaRIVK, KHCMHKHT Bakyymaary otupmry P=p gV
Ba CYIOKJIMKIArH OFUpiIMTK P O¥aca, Apxumen kyuu F,=P =p,

: . &V ra Kagap KHYHK 6ynanyn, senu P=P-F =P-p gV.

KACMHUHE XoKkMK V= HY XHcoDrd ONncaK, MMeM-
' Pg '

hunr cylokankaara orupaurn A =P~ 008

g

R
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P:‘P] .—_Pﬂ
i

CYIOIJIMK 3USIHTH P, HH THAPOCTATUK TaPO3HAA TOPTHD aHuK-
AaHca, WHCMHUHT 3HYTHIN Kyiduaard Gopmyna G¥iuda aHuk-

P
HaHamu: P =L
a/l] 0 P_P
Arap XHCMIAPHHUMI BHUIMTH MAabIyM OYIica, CYIOKINKHHHT
SMWIATH p HUA XyHHIaT™ opMynasay TOTIWNAIN:

P-A
r

Cyioknmkka GoTHpuirad xucMra BepTHKa f1acTra ynan-
rap P orMpndk Kyyu Gunam BepTviKan roxopwira fyasirad ¥,
APXAMES Ky4dM TACHP 3Tami. by Kyaiap TabCHpHa AHCM KaTTa
Ky4 TOMOH XapakaT Kiunand. Byrga, D)F, Apximel Kydr XACcM-
HMHT OFUPIMTHIAH Kuuuk O¥iaca, ssau P>F (px ~p.} mapria
F,=P-F, Ky4 TahCUpHa KUCM CYIOKIHK Tyﬁnm qyKanH.

AR F ApNHMEI KY4ld XKMCMHMHT OFUpanrura Texr O¥nca,
pHu F, "P(Px ~p,) LEAPTAA KUCM CYIOKIHK U4HIa MyBO3AHAT
xona’m):na Oynany; '

3) FA ApxuMen KydH KUCMHMHI OFPMpiMruiaH xatra Oynca,
suHd F >P(p -p,) waptia F=F -P kyy Tabchpuia XUCM CYIOK-
UK CHPTHIE YMKADY, SBHM HMCMHMHT KATKUO SWKMIL Kapadiu
amara owany sa Oy xapaéu F,=P na t¥xraiign, xucm KucMmaH
CYIOKAUKKA BOTTAH XOTA CYIOKIIHK CUPTHIA CY3HD 10pafiH.

APXHMET KyIUIa ACOCTAHMO, TEHI3 Ba OKeaHIapia KeMa-
Jiap Cy3ajid, aspocTar Ba Aupiokabnnap ¢dazora kyrapuaany.

Po=P

45-§. ATMOC®EPA BOCUMMH. TOPPHYEILIH
TAKPUBACH

X aMMa KUCMIAp cHHTapy EPHKHT XaBO K2TnaMu TapKutura |

KUPYBYY TA3MapHWHT Mollekyaanapi XaM EpHHHT TopTHILKIY
MainoHn TabeHpiaa Epra Toprisand. [a3 moiekyaanapi cyiok-

JAMKAAD CUHTAPH 3PKUMH CHDTHH XOCHJ kuamaiiad. Mag Moneky- .25

nanapu Taprubcis xapakart KHITaHy cabafian MabliyM Sanabg-
nuKka tTapkanu® xertagu. OKopura k¥Tapunran capy sUMauTH

16]
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XM Kavaitn® Sopaiit. 1 a3 apaiaiiManapy MOJCKVELIAPHIT XAB0
KaTaMaapi Xocuil KWand, xap dup KATiaMm OCTKW KaTiaMra
BocnmM Bepasd.

Armocdiepa Socumu el xaso yeryriwnuiir Ep cuprura xipea-
ra;iuran BOCHMHIa alTHALIM . ATMOC(ICPRHHTIT At K Yerapacu
HVK. HIVIATE YUVH XAM CYIOKAUK YCTYHHAIMHE DOCHMUIIN ViIta-
ranack oconruia ¥:a9a6 6ymaiim. ArMochepa Bocumuiig Ou-
pUHuYM G¥in0 1643 iuan uransss oanvu Toppuuciin Taxputa
acoCHAa AHUKIA M. TaxpuOanuHE MOXUSITH Kylmjlariua: Yayili-
aurn 1 M O6¥aran 6up vau 6epK, KAAMH ACBOPAM HIMLIA Halra
cuMo0 T¥aaupagy. CUMo0 OKMG KeTMaCHHMTH YUYH HalTHHI KK~
KUHUYY YIUHY 8apMOK Ovilal OepkuTiG, Ytk TYHKapisirai Xoisa
CcMMODIKN Kocara DOTHPHAAIHM Ba CUMOO MUMAA HaUHUHI yuu
ouud 106opunanu (8.5-pacM).

byiyia naitaary en-
MO0 YCTVIIM Cailat LMK
HacaraHAMIY KysaTuiia-
Aaun. Haitiiarn cumo6 ve-
TYHW,1aH Tetiana Toppu-
UG OYHLAMEE XOCUIT
Oynaam. Toppuyciin
OyuLAMrA xaBocus 6¥ia-
. Haiam cumModi MHr
TVAMK, TYKUIMac;TUIHra
cafab, cuMob ycryHu-
HUHT TTACTKHU aCOCHTA KATTAIUIH CUMOO YCTYHUITUHI OFUPIIHIUTa
TEHT, AMMO YHTA TeCKapy MyHairal Ky tancup 31aan. by KyaHuHI
to3ara Kesmninra cabab atmocdiepa Gocumuimp. Haltvutie 6up yiu
Kaiapiayrai s cabatiiv cumod yeryHMhuHL Tenacuaa SYiLLIMK,
xocu O¥naid. Viwmuyiary cuvodra Ep armoctepac Terno Typay.
Arsiocdepa 3appatapuBuir OFHPAHTY TyDaian nanupIarn cumMod
CHUPTHIA BEPTUKAT PABHIILA 11acTra Hiriairad arvocdepa documu
BYXYAra Keaa' . by Socum lNMackass Korytiura GUHOAL, CYIOKIMK
6¥it1ad Gapya ynanuinaa ysrapumcus y3aruaaad. Jlemak, cuvob
YCTYHH OFUPJIMTMHMA MYBO3AHAISI0BYM Ky4 aTmochepa Socuvu 1y-
(haitav ByXviIra Kesaam.

Ep cupruaaH K¥Tapuirad capy xaBo YCIVHUHUNT Galla, i~
v Ba 3UUIKMIK KaMaluiKn xucodrra arMocdepa SocuMH XaM
Kamaiub dopaau. 8.6-pacy;ila arMocdepa SocuMuimur Gasani-
auk O¥itnia Yarapuiuu Keatipysirad. Jleds carxuaan 0°C xapo-

D

T
L]

760 mm Cumod

.
/ YRy

T
A

DI A
AT )

®

i}

W

f
L

8.5-pacM.
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pariary dasariumru 760 M
CHMOD yeryHura TeHr 6virati
focuMra, Hopmain armocgepa
HocuMH feitnaan. 10 km Ba-
Jarikiia 6ocnm 200 M, 0
Kam Dasanmiankia aca 0.7 MM
MO0 YCTyHiv Xocua Ofhianu.
Henrus carxpitan 5 kM Sanaii-
LKA arMocdepa KaTiiaMu
Maccacu Oyryn armocdepa
MACCACHHUHT sIpMura, 30 kM
Aar 6000 kv raua 6asaHUIUK
- opacuiia armocdepa KaTiiaMu-
HUHI Maccacku OyTyl Macca-
anr 1% wnn, 6000 kM aat
I0KOpH D1t LUTHK 1A XABO-
HUHT GOCHMH Ba 3MYWIHTH 11O~
ra TeHr O¥staid. bocuMHuHr 0a-
JIAIAMK opTUd Dopuiin Gu-
JlaH KamaiulliviaHd Kyrapu-
Ui AL UTHKIUHY YT90BYH
dapoMeTpaap-aIsTMerpap ép-
JAMMIA CaMOIACTHAPTIMHT YUuil
DaxalyUIMry, TOFAapra Kyra-
pUANDT SaarLTvrg $iTaal .

1

illsnk‘u-?uuu [RYCT ASYIE
Ls

g

a)

Armocdepa Gocumu BapoMer- 5)
pstapaa Yiuataad. bapoMerpotap 8.6-pacum.

cuMoOu Cku MeTasLt 6apometp

- anepoui Typaapura 6¥imuaan. CuModiin GapoMmerp Gup yuu
kaswapiairan U — cumont madiaail ubopat (8.6-pacM, a). Haii-
HUAHT UKKUBUY YUy ounK GVAaratinviy cabadau yura atmocdepa
CocuMU TaLCHp ram. Haitnap Muwrmmmerpy Maciirra®ra O¥amnM-
Japra OVAMHTaHAHIH yuyH atMocepa 6oCUMUHT MM cuMob ye-
TYHIap/a ¥auam WMKoHUM Bepaau.

MeTan OapOMCTPHHIIT aCOCHH KcMM Xasocu cypub oimH-
ran TVIKMHCUMOH KOTTKOK (MeMOpaHa) J1d KyruuataH ubopar.
Armocdepa Gocumy Varapind Oustan GapoMerp MemMOpatacu-
HUHT DMK Xam Varapaay (8.6-pacu, 0). Iamvxana memo-
patia Susiatl tyrarrHpriirat GapoMerp x¥pcatkuun Xxapakarra
Ke; 110 Oypuaaiu.
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BapoMerp IKaiacy AapaxallaHran/iry cababny K¥peaTkd-
HUHI K¥pcaTHIINTa Kapab atMochepa Gocumu aHngialany. Pac-
moa, HI — muxana; HK — nunuagpenmon kamepa; M — memB-
pana; Il — npyxuna; O — alinanum yku; T — Topr-xud; Ko
K¥pcartkuy. Bepk Waiunapiary GocuMHH ¥nvailura mynkaainags
raH acOobnapra MageMerpiap Acinnany. MaHoMerp-nap cyioK-
JIMKAM B2 MeTIN MaHoMeTprapra OymuHany. CYIoKNHKIN MaHo-
MeTpnapia KWWK documaap VauaHamy, MeTana MaHoMeTpaap
3ca KaTTa Oocmaap ¥ruauifa uuoatunany. CYIOKTHKIY MaHo-
MeTp U cMmoH 1haksga 0§06, yHra MabiyM CaTxrada CYIOKIUK
Kyirnagy. Bynaai MaHOMETpRapaa Cy1oKJINK caTxapy Gup Xua
O¥nanu. Mwnam xapaéuy Kylinpariya: OUpUHYH TEPCaKIATH
CVIOKJIMK CUPTHTA TALCUP ITadTra DO0CHM, HKKUHYM THPCAKa-
T'H CYIOKJIHMK CHPTHIa TABCUP 3TadTraH GocHMIaH katra 6yica, v
BaKTAA OPTHKYA BOCHM MAHOMETPHHHT MKKWHYY THPCAKIATY
CYIOKJIMKHM I0KOpHTA KyTapaau. HaTu:xama catxiapia banay-
JauriIap dapky xocHn 6¥nagu Ba atMochepa GOCHMH YAYaHaIH.
MeTtam MaHOMETPRAPHIHL 2C0CHH KHCMH GHpP TOMOHH KaBlliap-
JaHTaH €HcHMON aM G¥1U 31acTUK Haliuapan ubopar. Hattya-
HUHT O4MK yuH OocUMM YTYaHaguran HANIIra yiaHaad. bocuM
opTruH 6unaH Hail TYFpuIaHany, KamairaHja stHagd. Haiiva-
HUHr OepK yuMra ZapaskataHraH iIKaaa YCTHAA XapaKaTnaHyBUK
K¥pcarkud prdaraap épnamnﬂa SupnalTUpHirad. By Maﬂome'rp~
Jlap CHKMATaH XABO &pflamuaa MIUIANANTaH acﬁoﬁnapﬂam 60~

CHMHH ynqam,r_ta HILTATINA0H. o L]
cop

T
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46-§. TANPOJMHAMUKA BA ADPOJIVMHAMUKA
ACOCIIAPH

X03¥praua CyOK/IHK BA TA378PHWHT MYBOSAHATIHE HIAPT-
napuan kypub yukauk. HaebaTha xapakaTiaHyBuU CYHOKJIUK
Ba ra3iapHUHT XOCCaNapyHy Kypid unkamMus. MeXxaHUKaHMHE
ras Ba CYIOKANKIAPHMHL TAWMKH Ky4iap TALCUPKY HaTMXKACHIA
¥APAKATH Ba MYBO3aHATIH XONMATVHU YpraHauran G¥numra rug-
POAIPOIHHAMMES JTelnnand.

CYIOKJIMK XAapakKaTHHW ¥praHMil yuyH XapakaTnars cy-
IOKIWKKA GUp Heda Kaauil mepMadraHaT KPUCTANNK TalllaH-
ca, ¥ XONOa YIAPHMHI 3PHINKAAH XOCHN OYNTaH paHray Cy-
IOKAMK OKHMMM CYIOKJIHK 3appavyaNapiHUHT xapakaT Tpaek-
TOPHUACUHY K¥caTaly K OKHUM YU3UKJIAPHHN TAacBHpIalin.
CYIOKJIMKHHHT OKWMH JIeTala, MatJyM Te3MHK 6uiaH Xapa-
KaTJ1aHaéTrad sappadaiap TYIaMe TyiryHunann. Cyiokiank
3appavyajlapyHMHT TPASKTOPUARADUTE OKHM TR3HKIAPRM Iciiu-
Agmu. OKUM TH3UKIapy EpIaMuia CYIKAHK 3appadyaciHiHT
" TE3NMUTWHW XaM MHKAOpPAaH, XaM HyHanuwy O¥inua aHuk-
JNall MYMKMH. ByHZA CYROKIMK xapakaTH A¥Hanuuvra nep-
UEeHAMKYIAR KOKNANITHPWIran GHparK 103adu KecHG ¥Tys-
4# OKHM YHIWKJAPUHHHI COHH ITY 103afaH YTaérran cytoK-
JIUK 3appadalapi TeJJUTWIra NpornopuyvoHakt Kuiul onuna-
an (9.1-pacm). OKUM YM3HTHHEHT OUpOp HyKracHra ¥TKa-
3WAraH YPUHMA 3Ca CYIOKJIHMK 3appacHHWHE OHUR Te3INTH
fyHanuiuura Moc kenaxd (9.1-pacum).

JeMax, oXuM YM3HKIApH 31y DYIraH cOXaka OKNM TeTHTH
KarTa 6ynazy. OKUM 4MsHKAapUHUHE MaH3apacy BaKT YTHIIT
OuaaH Y3rapwimi MyMKHH. Arap 6Wp HYKTagaH ¥1aéTraH cylok-
JIHK 3aPPACMHMHI TEIUIH OKUM YU3UKJAPHHUHT [IaKAW Ba Ba-
3RGTH BAKT PTHIUM Y3rapmaca, OyHAAN XapakaT CTAHANORA) OKIM
peitnani. CTAHITHOHAD OKMMAA CYIOKNHK WIHiary OocuMHK Ba
YHUHr Y3rapyIlHHY aHHKJTA MyXUMAWPD.
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9.1-pacM.

LUyHHHT yuyH oKUM Haity TyiyHuacy kuputuiaiv. OKuM
Haiin 1e6, ojlatda GUPOp CUPT 103MHU KCCHO YryBUIM OKUM
YM3UK;Iapy Tyamura alitisiaad. Mapas KMNAnK, OKMM Haitn-
HUHI KVIlanail KecuMiapy Moc pasduiia S, pa S, 6¥iicun
(9.2-pacwm). by kKecumiapiiary CYIOKIMK OKUMU TE3IHKIapH V|
Ba V,. CYIOKIMK 3MLIMKNApY T Ba r, 6¥i1ca, OKUMHUIIT CTalu-
OHApAMK lapryra acocan S, na S, KYHianatir KccHmiapaan
BAKT OUpAMTuaa oo Yraétrall CYyIoKIUK Maccanapy ¥3apo reur
Oymauu, sioii m, = p, VS, Ba m,= p, V.S,

9.2-pacm.

OilaTia CYIOK IHICIAPHUTT XapakaTHiid ¥pratnia uikasia-
HUID KYWJIapu 1Oira TCHT Ba CHKWAMARAKM jc0 wacad CYIOKIMK
TyuryHuacuaail hoiunanuaain. Macai cylokiankiapia, sibiu
CYIOKJANK 3UMIHKSIAPH ¥3apo TeHr OYraHIMry xucobla oiutica,
STLHW KYHHAZATA TCHISIMKHM €311 MYMKHH O¥5taau: v =T, Oy ugo-
Jlara y3JIyKCH3iHK TeuriaaMacH Jeiniaiu. JeMak, okuM naiu
HHcDaTal HHTHUKA G¥Arail coxaiapiaa OKHM TCIIUIY KartTa, aKk-
CHHUA. OKMM HaWU eI O3iraH KUeMIapia 5¢a OKHM TC3AMIH
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KHYMK Y. CHKIMaiiral CYIOKAMKIapHUIE XaMMa HYK-
TAAIPHAIN CYIOKIWK SUWIHTY Gup XU OWITraILIUTKH yUyH CYIOK-
JIMK XAXKMHHUHL CAKAAHW I KOHYHUY YpUTiH Vs SV=const.

By u@oiasaH OKMM TESINIU HAll KCCHMUHUET I03aCHTa TeC-
KAPY [IPOHOPLUHOHAT DKAHIMIW KCANG UMK, CVIOKAKRK 0KadT-
rall HalHMIIT KCCHMM Y3rapca, OKUM TC3HUru XaM yarapu6, oy
OKACTran CYIOKIHKKA KAHAAMIUD KV Taheup Kuiacrraiiek ovia-
JM, IBHH OKMM TC3IIMTY KHUKMK OYaraH xecumaaru 60CuM TeuK
OPTUKPOK, O¥araH Keeumaarura Huebartad opTHK Gyaaim.

CYIOKJIMKHUHI OKMINIH MKKH Typiu OVaajid: saMuiiap Ba
TYPOYICHIT.

Jlasunap (norunva cy3 6yaud, laminia — xariaM Mabio-
CHHU OUIAMPaiM), OKUMHHU YpraHuin yuayH, CYBHUHIY OKHIIY
OViMUa OKMM MUUIa paHIIM CYIOKIUK 3aPPACUHN KHPHTAMUS.
OxuM Tes3auruiiy ¥3rapTupr®, KAMUMK TCHLIMKIapAa PaHIzIU
3appaya cvBia CHMIM0 KeTMa M Ba ¥3 WakiIKMIK cakiainan. by
nCa CYIOKANK sappadaiapy OUp KaTaaM/lall HKKHHUY KaTsiaMra
VrMaérraliuruay Gunnvpaid. by xosmia okuin Kariavu 6¥aa-
SN CYIOKAMK KaTaamiiapu Oup-6upra cupiianaam. Cyrokimk-
HUIr OyHial Xapakary daMudap oxkpm j1e6 araiianm (9.3-pacu,
a). Arap CYBHUMI OKWIU TC3IUMIMHY opTTUPUO Bopub, Manbiym
BUP TE3IMKKA SPUHUIKIATAHILA PaHIsIK Uiappada HalHKWHIE OyTyH
KCCUMH OViiMua CHUNMD KeTawm, ACMAK, CVIOKAUK KATHaMIla-
pyu 6up-Bupura apasama Gomaaiiu. CyloKIMKHUHT OylLlal
XapakaTura Typoy.IenT okuM a¢6 arasaau. (9.3-pacm.b).

=
e -l y o Wik |
i
1 e "“‘a \ \ ‘{ ‘I
\ EE i b3 ]
i ~— i [ k\
\ { y/ J
} 4 ¢
< T~ tiaacnnrmre o me—t T, i~ §
a) 8)

9.3-pacm.
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47-§. BEPHYJLIN TEHIUTIAMACH

Mapas KuilaiGivK, ¥3rapysuat KVHAAAHE KCCUMIKM Haiiaa cy-
I0KIMK HIIKRIaHUIICHS OKAETTaH O3uicrit. DMKpaH CHKUAMalan-
raH CYIOKAMKHMHE CTAHOHAP OKMMILIATH Halluir A pa B kecrM-
JApU OPACHAATH KUCMIIM UKPATaMH3. by KecuMaapia GocuM Ba
OKHUM TEXIMK1apK Moc pasuliliia PV Ba P,. V, 6¥icuin. S| sa S,
KVILIASIaHT KecuM 1o3ai1apy OWica , 6y KeCUMAapHUIT NOPU30HTIA
richaran Gasnanvmkiapu h, sa h. ra rerr 6ynau (9.4-pacsm).

9.4-pacy.

DHEPTUSHUHL CAKTAHWIIT KOHYHUIA ACOCAH, OKUM HAKHUNL
axpaTuitran KueMuital okud Vraérran CyKINK dHEprusIcu-
HUNT Y3rapyILy TAlIKW KV TABCHPULA DaXKapyiiran MLIra Teir
OVia;in. OFAPIMK KyUW Ba HAMHUHI @XXParyiral KHCMUTa Tah-
CHUP DTYBUU BOCHM Ky'JIapy TallKy Ky XUcoDilatlagu. Y xoiiia
AB KreMUra TabCup KHAaeTraH

F,=P S sa l,=P,S, n
0OCUM KyWwIapH Wil DaXKapamu, YYHKH OKHM HAKTIHHT €H eBop-
JAPUra TALCHP 1alirall DOCHM KYMU CYIOK; MK 3appaliapy Xapa-
Katura TUK OVarassinry catadnm uil Saxapmailay. Al BaKT Uiuu-
A S, KECUMIAH MabJIyM MUKIOPIATH CYIOKIHK |, Macodara Ky-
YanK, SibHU

L=AN =V At 2

XVUM WYHUUTACK. S, KCCHMAA Jca IYITIAK MUKopHati

CYIOKIHK |, Macodara K¥uaau, abiiv
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L=BB =V, Al 3)

1, Ba 1, macodanap xamjia Dt Bakr opajury Kuuux Oyiran-

Juru cadbabiim AA' Ba BB’ kecumiap opacujlard KUCMI4PHM

UMIMHAP HIaKindaa 1co

AV,=S§ V Al Ba AV, =S, V, A&t 4)

EKH y3y1 umr«:m T(,III‘JI’lhl’!LMI'zl acocaiaHud AV, = AV, Hu €mni

Mymkudil, Crattonap okuunia A' Ba B kecumiiap opacyila cyioK-

JMK MUKIOPH JHEPTMACK YarapMaiiiy, j1eMakK, At BaKy opasivi-
FHUIA OFMPIKK Ky4H XucoGura S, KecyMaaH

VVI=mzl+-mghi='—'('02l + pgh, )AV 5

MUKIOPAA 2IEPrUsl VaTUAAIMN.
S, xecumaa aca

m V ( pr )
W, _—2—~ngh =L—2—+ pg/aJ AV (©)

MUKOPAA SHCPTUS Y3aTILIAIH. YMYMUIA SHeprusiHUHI Y3rapu-
LM
2

oV, ) (PVIZ
W=W,-W= +pah, T AV, —
2 1 ( 2 2/ 2 2

JAV. (7

by SHCPTUSHUAHT Y3rapuil OFUPIIMK KYUMHUHI Daxapran
UIUK OPKAJIM TTOTEHIHAI DHEPIUIHUHT Y3rapyiiniy Guianupa-~
JIM, SIbHM

{ 2 2 '
PV ) (le J
4 pgh, ! AV, — +pgh |AV, =4
L 5 ey 2 5 PEN 1 8)

A xcenmra Tabenp Kuiacérrann F =P S 6ocuy Kyuu okum
OVilnad kyuairanu yuyH myctar v 6axapaiau. B kecuMmaaru
1,=P, S, KyuUHUHI uuy MaHpuii 6¥aam.

A=, -F,L,=P S 1 -P,S,1=P A V-PAV, (9
hopmy: Idlm xnco6ra oqn6 (9) Md)o,’mnn (8) ra Kymax

“+pgh + P, (10)

pV? ,
5 +pgh,

4

nhosanu XocH:1 Kuigamus. Uxruépuit kecum vayn (10) 1u
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y*

p—z— + pgh+ P=const {an
Kypunuinia €3 MyMKUIL. By terraava 1738 iy Il Bepiiva-
1M TOMOHMAAH AHUKAAHTaIMIY yuyll bepuysum renmramacy jc6
arasiai. Tenrsiamana: 1) P — xapakaTaaHyBuH CYIOK/ MK HUM-
jAard cratik 60cuM. CYIoKIMKIMHT okuul terury V=0 sa h=0
OYaran xo;1aa P =P_6y1u6 P =const 6¥nanu. bepry,un TeHr1a-
Macura acocat okatrral CYIOKJIWKIAIA CTATUK BOCUM OKUM Te3-
JMTHHUIIF OPTHINM BA CYIOKAMK HAWHUNT KYTapyAIULUIH Tydai-
JIM KaMaULIMHY OWJLTMPaIM.

1’k
T2k hi 12k
2) M= = aE s
2n° 2n° 2%°h

XApaKarary CVIOK/JWKI M T
CTAaTHK OOCUMMHM KAHYa
MUKAOpPra KaMaliviumHu

— JuHaMuK Oocum 6¥iub,

YA IR

YUY KCCUMH OKUIIT HM3HUK~-
Jlapura THK 6¥nraH Haiiian
(oitaatannaanm Ba I = —2777 =2 Smemets .
a2 seiinsiamm (9.5-pacm). ; T

3) p gh — ruApocTa- 9.5-pacm.
THK BocuM 6Yanb, CYIOKANK Naiin ropu3oHTan 6yiran xona h,
=h, nalilyHI TOpaliraH XoH;1apy/1a OKUM TC3IUIY opTud, Go-
CHM KaMasiiM BA AKCUHYA HAWHMHT KEHT KUCMH)Ia BOCHM OpTH-
0,0KHM TCIMIY KaMasiin. By X0.1/1a KeeuMslapia CTaTHK Ba -
HaMHK Bocumnap RUIUHAMCH V3rapMaiiy.

48 - §. CYIOKJUK BA TA3JIAPIA KUCM
XAPAKATH

Mapas KHIAWIHK, HICAT CYIOKAHK UIAPCHMOH SKHCMHEH
amaanno oxkaérran dyacun (9.6-pacum).

Ninxkasanmig o¥iaMarany cadabau CYIOKNK HIAD CHPTH
OViL1ad cupnanaiiy. OKuMM YM3HKIIAPH OKHM HVHATHINAA Ba

170

www.ziyouz.com kutubxonasi



Kiianaur #HamMia CHMMETPUK XOoH-
JALIaIn, AeMak, DOCHM XaM CUMMCTPHK
TAKCAMIIANAAW. By Xona 1Hap CUPITUIA T b= =ty
cup staérrall 60cuM KYYJIapUHUHT TCHI

e e cnnt
TABCHP STYBUMCH HO I TEHT OV,
Hemak, Disiep rosicura acocaH Kap- m*""'_""'::
HIAAMK KVUM KUCMIE TALCUDP KUaMaliau.
Peast CYIOKTUKAAP;la OKMM 11AD CUPTHHE 9.6-pacyt.

cupnianud yra oamaian. Okum tesitry oprud Sopuin Orstat
yerapa KaTiaM Kaauiaurg KaMaling, XuUcM opTHa VIOpMa XOCUI
oVmaan. CylokJIMK XapaKaTiaHTaHua Y3MHUHI MUMAArd SKUCM Tab-
cUp 9TaaH, SIHHH NCIIOHA KAPWWINTY j03ara Kentupuiaaay. Cy-
IOKJAMK CKH rasia XapakaTaaHaéTrall XKUCMIa TALCHP KWl Iirarn
F ky4 xapakar ityiasminura 6up 6ypuak octmua iiasiran 6yia-
Ju. by Kyuln NCNIoHa KapUW MUK to3ara KeiITupysum F ia
F, k¥rapuin Kyuura axpatunaim (9.7-pacwm).

Fxf*"“"'/”ﬂl"'

9.7-pacm.

CaMONETHUHI IOKOPUTA KYTAPHIIHIIK YHMHI KAHOTHIA Tal-
CUp KMaajuran KYTapull Ky'dra acocjadrad. Dy nasapusing
H.E. Xyxoscku#l siparrait. Y camoaéT Kanotd EHMAarM xXaso
OKUMHK MKKHTA: CLLIMK CHPIIAIYBUYH OKUM Ba BYXY;ra Kesiaau-
I'aH YIOPMQIM OKUMAAPIHD. YIOPMUIM OKHM py¥napa;iai xetalr-
raH OKuM OWJIAH KVITWIHIIIYM HATHXACKAA CaMOICT KAHOTH ye-
THIAQ MKKada OkuM Oup Hviainmnia 6¥:ant. oKuUM Tesiuruiv
OPTTUPAIY, KAHOT OCTHAQ OKUMIAp AVHAIKMUIM KapaMa-Kaplliu
OVrAMIMIY YUVH OKHM TC3HMIM KaMasL i, JeMaK, KAHOT 0CTH-
Jard BocuM Kanor yeraard Socuseian opruk, 6¥iaam. Hatuxama
CaMOIET KAHOTHHM KVTapyBHi KV X0cHUT 6¥aamu (9.8-pacm).
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9.8-pacm. =~

CaMoIET ropusoHTal HYHAIUIIIa TCKUC yuagTran naitia
JIBUTATEINUHT TOPTHNT KYUHK MCIIOHA KAPIIMAKIM KYUy, KyTa-
PUII KYUH, OFHPSTHK KYUWHHA MYBO3AHATIaiAY.

AlaauadTral nMaviap 1HAKIMIATY JKUCM CYIOKAUK EKU
rasjia xapakar Kuiramia, 0y xapakaira THK HVHaiua kyra-
PUII Kyuu XOcHil OVaaiau Ba »KMCMHM 33 xapakaT dyHanuiun-
AaH opampaau, Oy caMapara Marmye camapacu Jic6 atanaiu.

49-§. MACAJIA EYNIT HAMYHAJIAPH

[-macanra. ACOCHHMHT paanych 0,1 M 6¥nrad IHIMHAPHK
WIMI1aMM CVIOGIMKIHHE Ganarmaaurn 0,5 M 6Yica, CYIoKiInK
TOMOHMAAIl MAMII TyOUra Ba €H JIEBOPAAPUIA TaAbCUP ITYBUM
BOCUM Ky'wiapy Heda Mapra dapkianain?

bepuaran: Enung. Arap CyiOKiIMK 3UIHIT P ManIyM
R=0,1¥m; Oyiica, CYIOKIMK uaMur Tyoura 6epaanran
h=10,3m; Gocumu P o= p gh uamwninnr &n aesop-
Tony kepak: | napura 0ocumu oca r gh san 0 rava
Foo/ Fam? ysrapaaM, acMak, ¥pTada SocuM

, _Opgh pg

T TS T AT

2 2

O¥aia . Nuanpap uanin TyounmHr 103u §  =n R? ra, Cu
JACBOPAAPHIMIIT 103K ¢a S, = 2 xRh ra renr. V xoi11a cyioK-
JAKK TOMONMAAI WitMIi TYOHTA TabhCHD HTYBUM DOCUM KYUH:
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I' S _ =p gh a R? ¢H aepopra tabcup 3TYBYHU Hocum

TS vh

KYUH 3ca

F,, =Py, =R%:h—x2nRh —pgh 7R
f})i:M—ﬁ‘

i F, WaR h'
udosaiap EpaaMuaa auuKIaHam. pE

P 0*#=0 2
FEH 0’5 M

o
Kagob. B~ 0,2 Hauw Ty6ura Gepusiran 60cuM Kyuu
i
&H aeBopra Gepuiirad docuM Kyanuad 0,2 MapTa OpTHK, DKaH.

Z-macasa. TOXHWHT XaBogaru Maccacu 14,7 kr, cypaaru Mac-
cacu 13,4 xr 6ynca, ToX cod OATHHIAH Tak€piaHraliMu?

Bepuaran: Euumt. ZKHCMHUHL (TOXHUHT) CYB/IaH
m_= 14,7 xr; YHUKUO TYpratl KMCMUHMHT Bastin G
m_= 13,4 kr; XUCMHUHT cyBra 60THO TypraH KUcMu-
Tonuu kepax: Haru BasHu G' jarl ApXUMCIHKBHI K§-
P, /p,~? TAPYBYM KYYUHU alipyiraHura TeHr,
S’bHH
G=G'-F,=p, gV-pgV

Hemak, - 9 _P 8Y P mynocabariu Esuwm Mymkuit.
G-G" pgV p,

p_ G Wle 1474
p. G=G 147 ,~13,4, 13

11,3

KYPrOWAHHUHT 3uuauTt 11300 kr/m? ra redr, JemMak, ToX
K¥ProuiMHEaaH 1afiépianran.
Kaeob. 11,3 (kyprounn).
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-macasa. TUTHEID NTAKY- T 2
Xary WAWIN aCOCHHUHL Ko3d 10 e
M’ OYAHG, SHWTHrK 1,2 x 107 gl

Y.

Kr/m® OYIIraH CyroKIHK Kyidun-
rad. by cyioramk vudga 03 ke |- ;
MACCATH MY3 CY3HO I0pUOIK Oeh, =& ;

1) mys iumaraﬂnarﬂ &) 9.9-pac. 8)
XOJa CYIORIIMK TOMOHMIAH HAWIL TYOUTA Beprnrad BocHUM Ky-
yHu (9.9-1raKn, a).

2) My3 3pHTAHJAH CYHT oMLl TYOVT2 -rabcup E}T}’B‘-IH GocuM
KyurdM (9.9-1rakui, 6) aHUKHIAHT.

bepuran: Euwmw. Mysnunr cyauiu iapth F, =m g
S = 10-2m? ra TeHr G¥nann. ApXUMENHUHT UTAPYBYM
p=1,2 x 10 kr/mY xyuu aca F, =pgV’. V' — My3HuHr |
m, =0,3«kr CYIOKIUK HUMIACH KUCMUHUHT XaXKMH. .
Toruw Kepak: Arap My3 CYIORJIHE Huuaa O¥imaca,
p-? CYIOKAVK CaTxiHUET Samananury h 6¥nmo,

V’=8 (h-h,)) mynocabaraan Tomunagu. Mgvur TyGHra Oe-
puarad Gocum P,=P_ +p gh Gynamy.

Mys GanraHna 3C3 UAMIM Tyﬁm‘a TABCHP 3TYBUM GocuM
P,=P, tp gh 6ynagy. By xonaa Gocumnap gapku

. ' 0,358
: gV _F_m,g o /
AP=P,~R=pg(h—h)= =18 ——-—~——=2941‘I
R T T,
Myz spHramias cyHT CYB CATXMHUHT Ga.nawmum h, ra yara-
pazu Ba Ah KaThaMHU XOCHA KMIagd. ¥ xonga urdm tybura
TarcHp 31yBun Gocum PP =P + p gh, + p, gAh Ginann.

T IRLLY w
=-—t=—2" Qan Ah=—2L
o=y = San Pl

IyuvHr yayH P'=Pyp, +p8h + £ H# €30I MYMKHH.

Bocumnap drapky sea
AP=P' -P=P. +pgh, “S{g P —08h=,
m n
- R p T (o

o
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My3 3pub CYBHUHD carx Kamatica Xam, uanus TyGHra tab-
CHUP 3TajuraH BocUM §3rapMac skaH. :

HKasof. AP, = AP, = 204 [Ja. o f o

i PR

4-macaaa. XaBo WapuHWHT ymymnﬁ xaxmu 600 M 6}7}1}46
¥ MYBO3aHAT XonaThAa TypruOau. Xabo wapr o = 0,1 M /c? Tes-
NMaHwl 6MRaH 0KopUra KYTapUAMLLK YIYH Xauaall Macca Tau-
nal wlopunuiuy Kepak?

Bepuaran: EuMiu. MyBO2aHATIRK LIapTMTa Kypa
n=0,1m/c? P, 8V - mg =0 O¥nUWH xepax.

V= 600 M? Macca 3ca m= p,V O¥nagn.

Tonuu Kepax:

am - ?

U m— yMyMuil Macca. MasTyM MUKZOpAa 1K Tauriad Kiopni-
rasaaH c¥ur p, gV -(m-Am) g = (m-Am) a wapt 6a}Kapuﬂaﬂn
Aamg = (m-Am) a Ba Am (y+a} = ma TeHTTUKIAH

" 1,29% ><600 ;0,142
N C
am=P e w =781

gta 9,8*/2 +0,1»/2' '
o [o

" Xas06. Am = 7,81 ko,

S-macana. HInpril noplieHHHAHT 1034 S = 2 § 10-2M? 1wirpuig

© TEIUMKYACUHMHT 1031 S, = 1x10-fM? B¥1u0, LINpiu NopLueHura
. - Tabcup 3TyBuM Kyd F=8 H Gynranna, cyioxuk 1=0,05M Maco-
~ . pann KaH4a Bakyaa 0ocul Yraau,

BepuaraH; Eunin. Inpuunan okud 4MKKaH
CYIOKIUK

S, = 2x10*M?;, | XaKMH Y3NYKCUINMMK TEHIIAMHCHTA acocaH

S, = 1x109 m?; 8§,V t=8,V. 1,

F=8H Oy epra, V, — WnpULLIaH OKMC YMKKaH

[=0,05m CYBHUHT TE3IUTH.

Tomnum Kepak:

i-7

BepHyi TeHFTaMaCHHI KYTacaK
2 2

£ v,
,02 =P2+pgh2+p7

Ppgh+
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} ,{,;.. Mimpun ro;:iH:).oman X0natga 637)11"3]—111& h, = h,6ynamn.

F s
Y xonga £i= 3 —+ Py £,=P,;,, Mmynocabatgan Beprynnu

1

TeHMNIaMACHHY KYHHAArHya €2aMus:

Fopvy_pVy

S 2 2
S, V,=38§,V, YaIyKCUIMK TEHIIAMACHTA ACOCAH
2 2
F pV 5 pV I-DiGBHmMyMKHH
5 s
2FS AY)
by dopmynagan V,= ! KulimaTay f=—
. q) = Jol S]z-_Sz2 Sz Vz
tbopmynara Kyitcak,
. .2 I Y-
(S PAAS=S ) S pSy (S
Sy 2F8, S, \| 2F S

MyHocabar KeIud yuiany. S, << §, GYnrarufure yayn = e

1

OaTHU xpcolbra omMaca xaM HYnamu. ¥ xonna

x10*F2x10™

;S S, _ 2407 5107 i 1%
SV 2F Ix107%42 2x8H >

2

: .E“Xaeaﬁ. t=1.12c.

S-macaaa. h.= 100 M YyKYPIHMKIA CYB OCTH KEMacH TYPraH
O¥nub, yHuHr Ko0WrKr Tetnarad, TeluMKHUHT IuaMeTpd a = 2
cM B¥iica, cyB KaHpma# TeznMK GuaaH KeMa uyura xupaau? |

€0aT W4 u/a KaHYa MUKAOPAA CyB kemara kupagn? Kema numpa- -1

i Bockm aTMocthepa BOCHMKTA TeHT A0 OAMHCMH.
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Bbepuaras: Eaunr. Cys oxkumy yuyH Beprynmi

h =100 M TEHIAAMACHHM £3aMM3.

o= 2x10? M pghtPy,, -Pm,p“DTV: ogh= Egi ,[La‘H
t=3600c 2gh=V*V'=[2gh Topuierns TeHIIaMacH
Tonyur Kepak: E3umam.

V-2 v \/2x98/.~<100 443»/

1 ¢ yuMga Kemara KUPTaH CYB XaXMH

v —psy 79

1 coar HUMBATHCH I = 1'% 3600c

| .
443 % x3,1442%107 fag2
A

Kasos. V=443 M fo; V=750m

x3600c =50,
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X Dod
CTATHUKA ACOCIJIAPUA

50-§. KYWIAPHNM KYIUAII BA TAIIIKHJI
DTYBUMWIAPTA AXPATHIL. TEHI TABCUAP
9TYBYH KYY

MdusnKaga Kywiap TabCUPHila XUCMIAPHUIIT MyBO3aliaTia
Oyt LiaplapuHu ypratanviran Oyiymra craruka jeiunanm.
AmManga xucmra OMp BakTaa Gup Heua Kyd TabCUp KHJICaia,
Kuem HucBaTan vHHY Typaiu. XKuceMra Taheup KHAYBUA Kyu-
HUHT yuTa MyXuM Ocesirucu 6¥aub, yaap: |)KydHUHT BYHaIHUIN,
2) MabiIyM OUPAMKIATH MMKIOPH; 3) KUCMIa TaLCHP KMIMIL
HyKTacuaaH néoparaup.

buip BakTHHMHT ¥3maa xucMra OUp Heva Ky Taheup K-
"aHIA XKUCM THHY TYPUIUHW EKU TYFPH YMHKJAN TEKUC XapaKaT
KWAMIM MyMKi. Macasan, 6utiora atMmocepa 60cuM Kyuu,
OFMPITHK KyuH, LIaMo:l TAhCUPH, NMOIICBOP Ba TYNPOK, OpacH-
Jlarv MINKANAUMIT RyYd TAbCHp KUAagu, OMHO HECOarTali TUHY
Typauu. EkM camonérra MOTOPHYHI TOPTHINAIN KYUH, OFUPIVK
Ky, KY¥Tapuill Ky4H Ba OOLIKA Kywilap TALCUP KMraliga xau
Y TYFPU YM3HUKIW TEKUC YUWIUM MYMKHH. JKucMra 6up ricua
KyY TABLCUP KMAAHA XUCM TYTPH UU3UKIN TEKHUC Xapakat
KWica ¢kM HuchbataH THITY Typcea, OyHAad Ky4l1apra MyBosa-
HaLlamran Kywiap aciuitaan. Xycycuy Xoirjia Oup 1yKrara tab-
CUp KMJTa4H MMKJOpAall TCHI Ba KapaMa-Kapuly HiHajiuiia
OViaraH MKKY KyU XaM MyBoszauaTsianran 6yajy. Musukatmimr
craTuka 6§1uMnaa abcoilloT KATTUK, XHUCMIAAP XYCYCHsITH Ypra-
HU:1a;11. AGCOMOT KAaTTHK, KHCM 1¢6 Hucbata jiedopmanusra
yupamaii;uraH XXucmaapra alTinaam.

Mapas KUAAKK, KATTATHKAAPH XUXATIAH TCHT, aMMO HVHa-
SHUUIAPY KapaMa-KAPIM OVIraH UKKY Kyd XUCMHMHT GUp HYK-
Tacura Kyuaran 6acun (10.1-pacM). bupuiuy I¥) Ky kucm-
ra a, Teananunil, MKKHIuK F, kyy oca a, reziannin dcpati. Jn-
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IEIMEKACHIBHT VAMIUM Konynura acocad Fy=F, éku a, = a,
aan B+ Fo= 0 ¢ku a + a,= 0 wapt daxapuinbd, xucu
MYBOBaHATIA O51a0u. AMatiaa XKUCMEa Oup 1ieva Ky4 TaLCHP KW1-
ratiaa v oV KyIWIapiMHr Tabeupura Telr O¥aran OuTra Ky'uimir
TALCHPY OWAalt ATMaIITHPKAA M. by Kyu skuemra KViduarar oup
HEH KY'WIap CHHITApH TCHT Kyd TaLCUp 2TyBur aciiwraxd. Tear
BIBCHP ITYBYHM Kyd OWIIaH UIMalTTUPUIAUIaH KYUIapHy yHRHT
FAIIKK ITYBUMAAPH ACHMIAIU. TCHE TALCUP STYBUM KYUHHU TO-
nura, Kywiapas Kymm seiimiiagd. dapas kuaaitauk, 0JokaaH
Hil ¥TKasniaub. YHUHT MKKH yUUra

fg F4

- .
v o

Ve
10.1-pacm.

6up-6upura e A Ba B 1ok ocuitran
6¥acuit (10.2-pacm). Arap B 10kHU 1n-

HHHT Xap XW HyKrajapura Kyuupuica, )
KYUHHHI T4bCHP KWIAAWMraH HYKTacKh
V3rapaiy, aMMo Ky3aTyuuLiap HaTHXKacu-
Aa B 1okHY HITHUIT Kalicy xoitura Ky4u-
PHICA XaM KYWJIapiuHI MYBO3aHATH !
¥srapMacjaurira HIoHY X0CHA KHJaHlIIa- i }__L_J'
. AllTaltIK, HKKU DJCKTP 110C3IH
HVJHIHHE TVFPU YH3UKIU KUCMWIa OFUD
IOK Baroljap XaMjJiaMaCcHHU XApaKaTra Y L "}
KEJITHPCHIT, BUPUITYN DACKTP TOC3AHUHT Ly
TOpTMIIKLL Kyun F,. uxkuiancuninku F,
OViICHH.

DNEKTP HoePL1apH OUP TOMOHIA Xapa-
KAT KWJIraHH Ba TOP1HII KY'LIapy Oup irpuy @ @
UHM3HK, OViMua MVHaTrany yavil Tell Tan- )
CHP TYBUM R Ky TallKW 9TyBUUIAPHUAHT 10.2-pac.
Huruiycnra tenr, soid R=F +F,. Kywitune xywniu

AeMak, xuemra TVFpU SH3NK U0 yemacum syaupume.
OMp HBVHAIMULE FrabCHUP KHAVBYU HKKY
KYUHUHT TCHI TALCHP DTYBUUCH Oy KVUaapHuHl HAFHILIMCHT A

Tenr ga Ywa TVEpK ursKk, 63110 Vina HYHLIHMIA TALCUP KUNaaH
{10.3-pacm).
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10.3-pacm.

DNeXTp MOoe3THHUHT TOPTHUIT Ky4yK F, I0e3MHHHAT XapakaTii-
ra KapuUIHIKK KyuM -F, 6§rca, TeHr Tabcup 31yBun R Kyd Tawn-
KW FTYBYUNAPHUHT anrebpark MuriHacHra tedr 0ynamp (10.4-
pacm), avaM R = F, + (-F)&é&u R=F - F,.

'10.4-pacm. ¥

Hemak, xucmra Sup TYFpU dmsuk, Oyitnad KapaMa-kapiin
TOMOHI'a TABCHP KIIYBUM UKKHM KYYHMHT TEHT TABCUD STYBUUCH
OV KyunapauHr aiiupMacura Teur Oynud, ¥ila TYFpM YM3UK
6ina0, KaTTa KYYHUHE HYHATHINKUAA TARCH]D KHIIaEM.

K¥nmaHya xucMra Kyynap Ovpuak ocTHI2 TAbCHP KHAAIH,
OVHAAN Ky4NapHUHL TABCUD ATYBIKCUHK TOMWLI YYYH y4YTa
JUHAMOMeETpP OO, YIapHHHT KIMOKJIapHura unap Goriana-
AH, RILTAPHUHT MKKMHYH YYAapy 9Ca TyryH KMJIUD DORTaHa- -
au (10.5-pacm). IuHaMoMeTp-JaH ...

HKKWTARCH KATTA TAXTA¥ATA MaXKAM-
AaHaAH, YYHHYU THHAMOMETPHH Ta-
paHrat Sornaimus.

By xonfa TyryHua KyHMaran ysa- -
12 Ky4 MyBosaHaDialland. Urvrapaisr
Ba3MATH Ba OWHAMOMETDAADHMHT
K¥pcaTHiunaH Oy KyWwiapHMHI WyHa-
JIMIITH B KATTATIMIOIAPA aHUKIAHAIH.

10.5-pacm.
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Arap 1 Ba 2 WIra Taseup KUFYBYH KYWIApPHH TAlKKA 3TYR-
uig Kygaap Ae® xucobiadea, ¥ Xonaa 3 unra TAbCHP KHITYBUM
KYU TEHT TAhCUP ITYRYH Ky4 O¥nami. Tenr Tabcup TyBUIK KyIH|
AHHKNAI Y4YH KyWwiap rpadwix paguilaa Taceupnadagy. byHuHr
YUYH Taxrara (MIUTapHHHr ocTura) Oup papak, KOros Kyifub,
TYTYH Ba HIIAQPHMHT BasuaTy Genruiadania. Mxmuépril Maclurad
TaHTa0 oNu0, TabCHp KWAYBUM KY'WIAP Ba YIAPHWHT TCHT TALCUP
aTysuncH Genrunanaan. F, F,, Ba F, kyaiap 6Mp HyKrara Kyanr-
rany yuyH F, Kyd MyBosaHaTroBYH Ky4 6¥nann. MyBosaHaTIOB-
u¥ Ky4 MUKAOP HUXATHAAH TeHT TabCHp ITYBIW KyUra TeHr
6¥mamu, SHPOK, MYHATHILN XMXATHAAH KapaMa-Kapiid GYnuim
‘Kepak. TeHr Tabeup 3TyBuM Ky4HU Tacempnair yyyH F sa F,
Ky4iaapHy NapajulenorpaMM TOMOHIAPH KMAHG, YHHHT JMAaroHa-
JIV TEHT TABCHP 3TYBUM KYY cH(DaTUAA ONHHATH.

IMapannemorpaMm KOMIACHTA 2COCAH:

KUMCMHUHT 6up Hykracura Gup-Buprra Gypyak octuga Tab-
CHp KMITYBYH UKKH KYYHWHT TEHT TABCHD 3TYBUMCH KATTAINIH
Ba HyHaTMIOM XKUxaTaaH Wy Ky4yaapra KYpHATAH Tapajincno-
rpaMMHUHT AAaroHany Gunad ndogananaxy pa Yua. HyKrara
K¥HMmray 6¥nagd.

. TeHr TakcHp STYBYH KY'-I]-IHHI‘ OYHAall AHMKJIALT YCYIIH reo-
MeTpaK Kywam feiivnamd. Feomerpux vinrudmm R = F, + F,
MapanielorpaAMMHUHT BEKTOP JU2TOHANKU OFIati. quﬂap Gyp-
YaK OCTHAA TABCHP KMITaHOa reomerpux MUFMHAE anreGpanK
HMrMHIMOAH KUYKK B¥nagu.

TeHr TaLCHP 3TYBYM KYYHHHT MOTYNY Kyiuaary GopMyia-
JAH AHWUKJIAHATH:

R=y "+ 42, Fycosax
Bynna Mrku xon 6%nanu: 1) Arap mrkw kyd 6Mp HyKTara
Kyiduray 6¥aud, TYFpH yusuk, 0Yitiua TascHpaalliradya 6ypyak
o =0 6§magy (10.6-pacs). TeHT TABCHD STYBYH KYd

R=J(F+F,)'= F+F,

‘Gopmynazat aHUKIaHAMM. e
w2 Bup TVFpW aMank G6¥itnva Gup in -
HyKTara Ky#uaraH MKku Kyq AyHa- f':f_ rf},

MM KapaMa-KaAplW 6¥arauga
(10.7-pac™m) Bypaax o =n TEHT
B¥1aaM Ba TEHT TALCHD TYBYM KyY

10.6-pacm.
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R=\[(—/' ' ;T})é‘= I, ~F, bopmyia 6

Pacm;la KUCMHUTIT HKKW HyKTacura

KVAHAraH sa Sypuak xocu1 Kb, Hitian-
rall kvLiap képecatuarad. B sa C Hykra-
JIApHH KY'WIAPHMHI TALCHD YUBHKIAPH Ke-
CHitaanTan A ykrara KyumpuO, citirpa

Yy

VHH'IQ aHUKTAHAIY .

- o~
hl [
- -
if 2

O e ST~

10.7-pacm.

NAPAUICTIONPaMM KOW1aCHra OMHOA I'eOMETPUK KITITHIAAM Ba Talll-

KW TVBUM Ky'wiapia Kypa 1tapaiie-
JorpamMm jmaroniaom cudatviaa R renr
TALCUP ITYBUM KyY TOTIHIAQIH.
Textuk MacanajiapHu €4uilia
Kynuiga Oup Kyuiin yHU TalIKWi
KWJIa)Urat UKKu Ky OMJIaH ajiMalil-

TUPUNITA TYFPU Keitagnd. bepuiiran 4

Kyura Kapa® YHWHI TalllKWi 9TyB-
UHIAPUHY TOMHUIIL KYWIAPHHU aXpa-

10.8-pacm.

UL gerunain. Kyuany yHUHE OypUuak XocUN KUauo, iyHanran
MKKM TAlIKUI OTYBUMCHTA AXpaTUIiIa KyHHAarus1apHu Ouauin

Kepak:

1. Mkxana Tancup 3TYBUH KVEIAPDHUHT UV HATAIIMHYA.
2. Tancup oTyBUM KYWIapiAaH OUPHHUHT MOIYAHHHA.
3. Uxkana Tascup 3TYRUM KYIUHUHEY MOAVIIMHHK,

KyuwiapHu axpaTHHILINTA MU-
colLap Kypaitimk.

1. TeOpaHruuHu XapakaTAaHTH-
PYBYM K¥uliM TOHAKANK, A0 MyBO-
3AHAT BA3KSITH; I Typrali TeOpatrnira
(DAKAT OFUPSIMK KVUH TALCUD KWJla-
AU Ba YHUHD TALCHpPH Tagudiunir
KAPUIM/IMK Ky4d F OmiaH MyBo3sa-
Hastawaii (10.8-pacwm). Tebpariruy
MYBOGAHAT BASHSTY/IaH UMKApHTat-
Ja TCOPAHTHY OFMPAXIY Ba TasiHU-
HHHT KAPIMWAWTU MYBO3aHATIalll-

10.9-pacyt.

Maitiau Ba TebpaHrvy xapakaT KWaiu. P ornpikan AC ui 63i41a6
BA YHTA NICPHCH MK UPHITal KYUapHHNIT TCHL TabCHp DTYB-

3 s

YyUCH Jlecak, Hi OVitial XapakaTiaiMii aMaira OLMaidin, viH-
Ky MIT U¥3IMaitan. TeGpanriuim xapkaira kerrupveuy CB Tiepy
qu3uk O¥ab na ACra nicprictipkyssp itmaaaiau, (CB AQ).
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10.9-pacmiian KVpuHnsG TypubiMku, apaLieIorpaMMHUHT dda-
ronain P Ba F, xapakatiantupyBun Kya Ba [ Hur Tapaurivk
KVUAAPUHM TOIMIIT MYMKMH.

2. KUCMHHU KUSA TEKUCIMK
O¥itMia Xapakatra KeATHPYBUH
KYUHW aHUKIAIT KUl TCKUCAVK-
KT y3yHaury | sa 6alaHaIv- ! !
ru h 6¥aub, P orupaukmaru FLi
KUCM KMSI TCKUCJIMK YCTvra N
XounawTupuiarad 6iiCHH, v AN p X
XOSL KMCMHH KMSE TEKKCIRK &
6Vit1a0 XapaKaTNaHTHPYBUK Ky 10.10-pacm.
ronuaam (10.10-pacm).

Tamkusa oTyBuMaapial OUpY KMsI TCKUCITUKHAT Y3YHANTH |
KMS1 TCKMCIUKKA THK UYHanral oVia;u, Yy XU Tatlku oTyB-
UM KM TCKHUCHHMKKA napaien i¥Hairan Oyaanu, naruxaia P
Kyu Ba HIy H¥nasmmnuiap 6ViiMua YM3diarad napansieaorpaMm-
HUHr ToMondtapu F sa F, tamkust otysuv Kydiap 6Viaaau. F,
KY4 KM TCKUCIMKHY 00caiy HaTHXaaa XUCMra KypcaTuiran
TABLCUP KU TEKUCAUKHUHT KAPIIWIHK KYu# OrJiat MyBO3aHar-
nawaan: [ kyy rabcupuiia XucM Xapakatra Keaaiau (lap ayma-
naiiym). NapawieasorpaMy Konaacura acocad P XXKUcM OFUPANIH
uapasreaorpaMMHdIr jinarotaauanp (10.10-pacMra KapaHr).
XapakaTHH MyBO3alaTra Keslupysud F Kyd XapakaTsianmupys-
11 KY4ra TCHT Ba KapaMa-kapiuu d¥namarsiruian F=F, pa

I~ Psinc =P? HW xpcolra ocaK, MyBOBAHATIOBUM Ky4HU

h .
F= P—/— dopMyita EpaaMu;ia TONWITL MYMKHIL

1ynra yxiam Mucosnap cudatiiaa caMoIéT KAHOTUHMHTY
KYTApUUI KY4YH Ba lIeHIOHa KAPUIMAMIUHNA, MeTamliapiii KUp-
KMINTa KAPIIMAKK KY4 Ba THFHMHT Eilnanin caGaGiapuniu, kpoti-
HITCHHTA TABCUP FTVBUH KYUHE TOHUWII MYMKHH.

S1-§. TIAPATIENL KY'WIAPHHU KYHIININ

bapas KMIalnuK, Karruk KCUMIMIT A Ba B niykrazaapra
Oup ToMmolIra itv¥unanran a ¥sapo napaiici 6¥aran Fona I,
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Kyunap KVdusiran 6ysacun
(10.11-pacm) A Ba B Hyk-
Taxapra TabCHP TYBUU
KYUJapHuHT TEHT TabCUp
DTYBUMCHHM aHKKJIAaUI
VUYH MOMVIH XXHXATIAH
TCHI, aMMO UVHadMImu
Kapama-Kapiou 6viiran I
MYBO3AHATHOBYH KYyY
AHMKIAHAAA. A HyKrara
TYFpH Ovpuak ocruja Fl e
Ba I kyu B nykrara »sca
moc pasunaa F, Ba F kyu
Tabeup Kuaayi. Pacvaail 6y KywIapHuHT TeHE TALeUp 3TYBUKMCH
R, =F +F Ba R;=F,+ F 6ynaan. Kypununs rypubauxu. reur
TYLCUP ITYBUKAAP Y3apo napainics omac. MawiyM KATTHK, KUCM-
Jlapda Ky'wiapHHHE KFTIMARI HYKIUIAPUHA TabCUP UM3UIY OViiu-
ua KuMpuL Mymkui. R 8a R, Ky'wiapaumin tabeupn O HyKrajta
KCCHINraliuHy Xxucoblra mmo O nygrara R, Ba R, xywiapHn
K¥uuprO 1apamic;iorpaMm Koulacura (wmoan TABCHP STVBUH
R xy4 ronditain. by xoana R, Ky4suir Tauikun srysuniapm F
Ba I | R, nuku Moc pasunia F, pa F 6§12:1. MKKH X041 yuyh
F Kyu MOILYAHU TCHI' Ba KapaMa-Kapiuyd WyHaAran;imry cabadiau
ysapo myposanariamaad. Y, ga I, kywiap Oup T¥epH YH3HK
Oiinua 6Wp TOMOHIA UYHAITAIIMTY YUYH, YAapHHANT TCTT Tab-
cup oryBurer R=Q ra teur o¥aamm. snun R= F 419, D
TCHI TABCHP 3TYBUM KyUHU O HYKTa/aH TabeHp Yu3nru OViiu-
ua O, HyKrara K¥umpuirad xoinu kypud unkamus. F sa T,
Ky4 OW1all TeHT TancHp 21yBYKM R KyuHMHT K¥iuaum H) x<,m—
JApH opacKiark macodaiap moc pasuupia | =/A0,/ sa 1,=/
O,B/R teur 6ynajm. Pacmaad DOR F DA OO, uynku 6y
yuOypuaksap Vxigaur yudypuaxknap;iup. Hlynuer yuyn

loF] ool

10.11-pacm.

Ae0 €31 MYMKHUI.

R |10
= |00,
AO| =1 |RE|= F.JOF|=F renrauruian ;‘——l—l'

mapr koHHRapui 6¥:1a:. demaxk, F, 1 =F/00,/. Ukkunun ro-
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moraan AOF, R, ~ AOBO, yuGypuakiiapHyHr VXUWAWIHTHIdH
o] oo
l l:’k] = ]()_1’3] Oaauy.

/OF. /=F,; /F, R./=F Ba /O B/ = 1, tenrankiapian

E _loo| o ‘
I:: = i konyxapay 6¥iaiam. demax, F, L=1" /00, /. Hkka-
J1a TCHTAWKHU YHI TOMOHIApW DAP XWJI KUAMATAu OV.araHu yuyH

] . Lk
F 1= FJ,éun -2 = TenmimK Keanb uuKanu.

bip roMotira {yHanran MKKMTa 1APALICT KYUHUHT TAbCHp
ITYBUHCH UIY KYWIAPHHHE WHFUHAKMCHTA Tell Ba yiap OuiaH
61p romonra W¥nanran O¥ano. KYHHIMIIT HYKTacH Wy Ky'wiap
K¥itaran oykrasap opacyjald Macodany Ky'siapra Teekap
HIPOHOPHHONT Keemastapra OVaIM.

52-§. OFMPJTUK MAPKASH

KueMra rabeup FTyBUA KYSHUHT KYAUIUIT 1IYKTACHHY QHHUK-
JaHl YOy Hapasiie] KyuhapHy KYmm KoHyHuIaH Qoiaaiaim-
Jaaay. BylHny yayl oFMpinK Ky Tabeup KUHaCTraH XKUCeM Maiia
Kucaiapra o¥nunaad. Xap OHp KMCMIa OFMPANK KYUY Tabeup
KW 1AM [1e6 oacak Hapta TaLeup 2TYBUM Ky'LIapHHHI TeHI Tab-
CHP 3TYBYHCH MY XHUCMHMHT YMYMUBH OFUPAUTKHYA O U,

TMapaesacn kyunap TH3HMIKHT TCHT TALCHP ITYBUACUHM
KVAHITHLG KyuuHKHE HyKTacy 6y Ky'wiapHuiilr Mapkasy oVaaiu.
by Mapkasimnr xonar Kyssiaprmia i romvimira Somuk Sisivai-
S GasKy MapasLicy KyWIapHMHT KaTTAIMIY Ba KWTWidu HyK-
Tasgapura 6orank oynagn. ZKUCMuMIE aiipuM Ovpuaiapura Tanb-
CHP OTYBUM OFUPIMK KYWIAPMHWUHT MapKasura, 10y JKMCMHMHT
OFMIHK MAPKA3H JCH MU,

OFUpIHK MapKa3uHy anuKIail yuyH 6ab3d MUCOMLIAPHHA
K¥pUd uMKaaMK.

1. bup Kuyciu TaéKUaHuiT OFUPSIHK MapKasH.

Bup xui1 MojL1alaH sicarad Ba yayisdrd O¥itnua kjunananr
KCCHMM OHP XU OVarat tackiiara OMp KuMeom Taékaa JchHwiam.
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by ratkuyariy Oup 1ieva Teiir Gynax- { : B
yaiapra oyaub, oy 6yaakyanap taék- | —— /? o]
YaHUHI Ypracura 1iMchararl CHMMeT- " ‘ * ‘ & ‘
PHK KoitnaniraH 6351cuH (10.12-pacm). /
b¥aakuastap conn O nyKraHuHr MK~ 25U PALK

KeUia TOMOHWIAH OUDP XK1 TokprOaia MapEAIL

O HyKrajiap MKKajia tomonra 6up 10.12-pacar.

xufl Macobaga Typrad O¥nakswiapra oup xwia Kyd (10K ocut)
OFMUPAMK MapKasu altuKaiamd. TeKIMpUiLIap HaTuXacula Kypa
OUP XKHUITICAH TACKYAHUHT OFUPAKK MAPKA3Y YHUHT YPTacu;iia 6¥:iu-
HIATA ULTOHY XOCHN KHIMHATM.

2. bup xuuenm yubypuak IacriKarir orapinK Mapka-
3UTTH ARNK 1AL,

Arap A B C yubypuak rmiacruHka
ocpuarat Oyica, yIOypuaklIMHT TOMOH-
jlapyian OupM, Macajdall, KecMajiap,
S’bHM MHIMYKA “¥agap axpaTaMus
(10.13-pacm).

Xap 6up unrvuka i¥asapiu oup
XHICAH TagKua He0 Kapaill MYMKHH.
bapua Taékuasiaptiniir yYMyMuii OFMPIIMK 4
MdpKasy , yAapHAHY yprasiapyiiu Oup-
JAITHPYBYM YH3KMKIa ssHa CK Meiaua-
Hajia OVnaaun. Lllyraai yeya 6uiad yudypuak IIACTUHKAITMHT
MapKa3d Me/MaHana OYAMLIMIIM aHUK IaliMH3.

I blactUHKAaBHE OFUPIIMK MapKask OUp BakI/ia MKKala Meama-
Halla OVIMILM, YYOYPUAKHHHT OFMPAUK MapKasy yubypuyak MciMa-
Hadapy Hykracyaa (D) nykrasia GYMHITIHITT HCOoT KHITaam.

Hivitialh xunud, Sup XUICAU Ba CUMMCTPUR MapKasra ra
OWIran xucmaapHulT (Macaiai. wap, cdepa, Jlo1Mpa Ba ULy Ka-
GUAAPIINIIT) OFUPIIMK MapKasiapy 'COMETPUK MapKaziapu Ou-
J1aft MOC TYLHIGIH.

bup xuHcin yubypuak 1i1acMHKAHMHT OFMPIIMK MAPKa3H
yuOyplak MeAHaIAIAPpY KCCUIIITaH HyKrana OV1aiu.

bup xuniciay T¥pTOypUak, napauicaorpaMM WAaKIMAAry rnia-
CTHHKAAGPHUAHT OFUPIHK MAPKASAAPH FMOTaHLLIAPHHUHI Ke-
cHINra HYKTacHAa CTasu.

KuevaapHuHr iamra Kapal OFMpAUK MapKasilapy XHCM-
AR TAKAPKIA KOMAANTHIIM XaM MYMKHH. Macanan, XaIKa,
PAPSIAUA, TOBAK., HWIMALUP BA LY YXUIA KHCMIIAPHIT OFUp-

M
10.13-pacas.
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JIMK NMapKasnapy rcoMeTpik Mapkasitapn 01iall Moc TYINa1u.
KneM OFUPITMK MAPKA3HHUIT XOJMATU XXHCM XAPAKATARHTaH/1A
€kun Oypuiraniia xxueMra HucOaTaH YarapMailiayv. AMMO xucemiap
HIAKAM V3rapca 6Kku XKHeM MaboivyM BHUp KreM Oollika Mo/Liaian
SICAICA, MAPKASHUHI X0.1aTH ¥31apaiiu.

53-§. TASTHY HYKTAT'A EKU TASIIY YU3UKKA
DT'A BYJIIAH XKUCMIAPHUHI MYBO3AHATH

TasiHu HyKTara ara Gyaras xucMiIapi Ml HapTy TeXHNKala
Kyda KV Kynnanusiand. PacMia Ourra tasiHy
HYKTara sra OynraH XucM TacBHpsiaHraH. F
KueMpunr oFupiank Kyud YHHUHE OFUDJIHK
Mapkasura Kyituniran O tassH9 HyKTara oFup-
JIMK Kyuu Ounad my k¥n H¥Hamuuia yira
renr o¥aran F xkyd xam tancup staum. F|
Kyud TasiHu gcdopmaumsiaurany yuyn P
OFMPAKK KY'I1TFa TCHI Ba YHI KAPaMa-KApLUN

ar e

Hyniaman Fraveup o1a 6ouitaian. Ysapo My-

Bo3aHaTiamran P Ba F KyunapHUHI TCHT 1P
aryurcy O reHl OFiraiuinri cababiin XKucm 10.14-pacy.

MyBosanaT xonaraa o6ynaau. O Ba A HyKrasap
OMTTA THK YM3HKAA ETTaHIArMHA XUCM MYBOSaHAT XoiaTuaa Oina-
an. bourka xoslaTiiapaa JKucM OrTTa TastH

. ™
HyKTara ora 63¥1ca XaM MyBO3aHaT X0uar- // /\
da 6Ymaitan. Keinnry pacMiia O tasiiy - ‘5 \
HYKTACH Ba A OFUPJIKMK MapKasJapu Typ- F,z,/

AW TUK YU3UKIA KOMIANIFAH KHCM Tac-

A 7
BUpJIatiran.
XKucm P orupauruuuiir ¥3apo iep- f g /
NCHAMKYASP GYATAI WKKHTA TalUrKu !
STYBUKAAPTA aXparamMus, yiapiaan Gur- /
Tacu [, kyun OA 1¥Fpu ansuk O¥itnua i
H¥HaAraiuiMry cababay TagHyra Tabeyp
OTYBUM KYIHM X0cHA Ktaiu (10.15-pacu).
Tastnig ¥3 nanbaruia I, kyura Tenr 6¥arant I, kyu OniaaH tabenp
atajm, naruxaia xucvra I I') F, kywiapu Taneup staau. FoBa
F, Kyyaap MyBosanar1amraiy Tviaiian, 6V kywiapiuir tenr

fel )

TABCHD HTYBUUCH F G¥naam ba y nosra renr S¥malim, mynvur

10.15-pacut.
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YUY XKHMCM MYBO3aHTHA OYMaliii. by Kyd TahbCUpHIa XMCM Xapa-
Katra kejgaam. Jdemak, OGUTTa TastHu HyKrara sra oyarati Xucm-
HUTIM OFKPAKK MapKa3y Ouisad Tagiy iykracy daxar Ovp THK
UM3MKIR ETradgarnia Oy XHCM MyBO3aHaTaa GYiain.

Arap XueM UXTHEPUHE sicCH 1makiina 6Yiica, YHUHT OFHPIHK
MapKasy Taxpuba ¢paammia anukiIaHan. by xucM 6upop A
HYKTa,1aH 0cHO MYBO3AHAT X0,1aTTa KCITHUPHIIAAM, CYHIPA OCH-
JMHIE HyKTacHaas Yrveuv Tuk AB umsmk yrrasamus (10.16-pacu).

by xosna xncmnnHrlgrlﬂifﬁﬁ}‘é' MapKa3u U1y THK YH3MK1a
oyitaan. CyHrpa makaiy THK AB yusukia Ermaiiamrand C HykTa-
cu:iiad ocnd, ury K YNsuK CJ1 un Vrkasamus. Bymia taki-
HUANT orupauk Mapkasy Cjl THK YUM3UKa XKOMIaIUKIIK KepakK
O6yna;in. Jdemak, OFHPIUK MapKasH MKKala THK YHSHMKJIApHUHT
KeCHMUIMI HYKTACcKIa XOoiliatuaiu.

Tasiny 1031 Ba TasHY HyKTacHTra 9ra GYNTaH XUCMHHHT My-
BO3aHATAA OVAMIIM YUYH KUCMHMHT OFUIUK MapKasu Ounax
YHUHL TasiHi 1034 €M Tagig HykTara Gaxat Gup THK 4M3UKa
JKHCM MYBO3aHaTAa O¥s1a11.

54-§. KATTUK XUCMIAPHUHI AMJIAHUIIN.
KYY MOMEHTAN. XKY®T KYUYJIAP

AManiia 6apia MaRXYI XHCMIIAP KV TAbCUpUia dedopma-
1usIra yupaid,um OyHia 6anhsd Xxucesilap KVHIPOK, SoNIKATapY KaM-
poK jicdhopMalmstiaiain. Macasiai, COLTATAlITUPHIN MaKCa A
A0COIOT KATTHK XUCM Tyviiacunan doiiananniaim. ASco-
JIOT KATTUK XXUCM A¢0 Ky TabCUPUIA MYTIAKO jehopmalimsira
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yupaMaidinran Xvcmra aituaad. Karivk xuem wirapuialiMa
Ba alinaHMa xapaxart KMaaigm.

AlIanMa Xapakar A¢0 NyHiIai Xapaxarra anTuiia MKy, oyiia
SKUCMITHHT XaMMa HYKIATapy Mapkasjiapu 6up TYFpH 4HM3UKIa
érran alslanManap O¥ilnabd xapakartianai, 6y TYEpY UM3HK 9ca
aivann Vi 1einiaid. byiiia alsianiviy
VKU ETral HyKTasiap Kysraamac O¥ianu.

ByHail XapakaTra MUCo1 aBTOMOOHITb

FHUAAMPArdHUIT ARNalMa XapakaTH, Ar—E
qapX TOUMHUHI XapaKaTy, BCJIOCHIIC
FILLIMpaKIapUHMHT XAPaKaTHHK KYpca- /

TR MyMKMH.

Taxpuba épaaMHAa atmaluLl K1
GynraH XucMra KyYYHUHT TabeupH da-

KaT KaTTAMMI'Mra sMac, LIYITWHCAEK, 10.17-pacw.
KYUHWHT KYIAAULU HYKTACUIAH alslaHvur Ykurava 6yaraH Ma-
codara GOFTMKIMPHAY KYpcaTuiil MyMK1H. AlaHunr ykuaad F
KYUMIIMHE TAbCUP HM3uryrava oyaran sHr kucka 1 Macoda Kyw
¢nkacy geiivnanu (10.17-pacw).

KyaiiMHI alIaHTUPpYBYM TABCUD KYUH KATTAJIMIAIA Ba Ky'
caKacura GorimK Oyiiaau. Kyd Ba CiikaHHHI KAEMAaTH KaHUaluK
KarTa 6¥ica, KyUHHHI TALCMPH XaM IIyH4a Katra 6ynaam. de-
MaK, KYTHUHT TALCUPH KYidvaérrai Kyd Ba enxara nporopuu-
onan 6Via;in. Ky4yiiMHr tabcupuHi Ypranvin yuyH M Kyd Mo-
MCHTH TYIIYHUYACH KUPHTWLIA/N.

Kyu mMomenity ae6 XyyHWIT ciKacura KynaiTvacura relr
6¥ilral KaTTaiiKka ailtiaaga: M
= F | ¢popmyiaia M — xya mo-
mern; F — kyu; 1 — eaka. Arap
KYUHUHT TALCUP UH3HUFU alinaHuul
YKMaart yrca (aliaHntl MapKasu-
nari ¥rea), KydHHHT eAKacH Hoil-
ra Tenir Oymamu. Hemax, alinanmin
VKUiaH ratl TVFpU YHsrK 6¥itnab
HYHanraH KyY4HUHIr MOMCHTH Xam
0 ra Teur 6yaanm. Xaikapo oup-
JIMKSIap CHUCTeMacy;la Ky MOMCH- 10. 18-paca.

TH Oupanry Hbioton merp, kuc-
kava HM. Kynuirya xXucMra MKKUTa 0Mp-OMpura TeHr. Kapama-
Kapuu Aanrani sa napasaen F, pa F, kywiapHUIT TaLCUPUITKA
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vcBoTaauira ryFpu Keaain. byH:ai kywiap TH3MMK KyPT Kyw-
nap ac6 arana;d (10. [8-pacwm).

byraait kywiapHy Oup Kyu Outa anmaurrupud 6ynmainiu,
Xy(T KYUAAPHUHT TEHT TALCUP STYBUMCH O¥nmaiiym. THyHunr
VUyH Ky(OT KYWI1ap KUCMIIN WATAPHIAIIMA XAPaKaTra Kearupa
onmaian. Xydr Kywiap TabCUpHIA XHUCM aliialMa xapakatra
Kenaan. Kydr KyuaapHuHE ¢iaxkacy jac0, KyuyJapHuur TAhCHp
MUk napy opacuzard sHI Kucka Macodara adrusiand. Kywiap-
AQH BUPUEIMHT XKY(DT Kyd eikacura KYmanTMacu Ky@ir MOMCHTH
e araiaii. 2KydT MOMEHTUHWHT KATTAINMIT alnanuin VKUHWHE
Bazusitura OORIMK 6IMaiu.

55-§. AMUIANIMII YVKUTA DTA BYITAH
KUCMIAPHUUT MYBO3AIIAT IAPTH

Fopusotiras pasuiga Typrai raékuanunr O alianniu ykura
Nucoaran A, B, C, Il nykrajiapura Moc paBrilIZIa THK
kywiap Iy, By, By T, . G=5cr o emEem
Kyhniran (10 19- pdC\d) | S N T SR .
Kyy rancupuiia Xocu 6\“511‘41{ s —3]
M ,=F, 1, kyg Momenti Ta- o §
SKuanm O aftanus § YKH aT- %
Poduaa coat Kypcarkuum Forts
Xapakatvia Kapuiy iyriaimni- Fye24
da apnarrpaid. Xy;Um uyh- Famsti :
AQig F, kywnanr movenm M,
=F 1, xav aitHan my Wna- Faoss
4"4111,1(1 TaéKYAHM AILIAIITAPU- 10.19-pacy.
UIY fyHaminaa alnalmupys-
M §1a momeur M =M, + M, 6¥1amu. Pacm-na coat muau idjna-
Miny 6Vitnya taékuanu ainanrupysun Momeniaap F, sa F, kyd-
-1ap TOMOHMIAH XOCH KMIMHAAM Ba yAap Moc pasuliia M, = [
s Ba M, = F, | Jaapra tenr 6¥iiaan. Coat Muin u\manmuu,mm
dl‘dndnymm 1yr|a moMenT sca M” =M, + M, ra teur 6¥naun.
‘aBgRuaHmir MyBO3AHATAR ﬁymnuu ww Q’ﬁuxnm mapr daxa-
PHAMIIY A03UM:
M’ =M” éknu M, +M,=M
l,lI + U?—FJ + l”hl,,

M .

34 4
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Hdemax, altsiapum Ykyra sra G6ynra 3KkucM MyBosaHatia 6yau-
WK YUY KUCMHHU coaT MWIM XapakaT HYHAaIMILKAa alaaHTu-
PYBUYH Ky MOMCHTAAPUHHHT HUFHHMCH COaT MHIH XAPaKATHLd
KAPITM aiGIAHTUPYBUM Ky4 MOMCHTIAPMHUHT MMFUHIMCUTA TEHT
OYIIMLLIN Kepak. - C

AIAHTUPYBRUM MOMEHT;IAP KapaMa-Kaplly dyHamuuLaa xapa-
KaT KMIIratInIy cabab;id MU RyHanUIMAAry XapakaT Mycbar,
aKcHHYa xapakaT ytianium manduit nutopaiap 6usian Heiaru-
JaHaIy. Y xosLla

M FM+AM +M, =0

MYBO3aHaTIMK WwapTy OyiraaM. Alsiaunin yKura sra o6yiran
KMCM MyBO3aHaT/ia GYAMILKM YUYH XXKUCMHY alTanTHpyByud 6apya
KyuJlap MOMEHTAAPUHUHI aJirebpank HUFUHIUCU HoAra Telr
OVilMinu Kepak.

56-§. XHCM MYBO3AHATH TYPJIAPU

Kucm MyBo3aliaTH ¥3 MOXMATHTA KYpa yu Typra 6ViIMHau:

1) TypryH, 2)Typryn 6Yamaran Ba 3) dapkcus.

2KucM MyBo3aHaTH TypJapHiu AI0XUAa~aloxXy1a Kypub uu-
KaHJIUK.

1. (Papas KuaaNMK, r paguyciIM Wapia CHINHK, OTPU CUPT-
AU OOTHK, UYKYPSIMKI2 MYBO3aHAT
xanatia rypras 6¥ncun (10.20-pacm).
by XoaTaa map4aHuir OFUPIINK Map-
Kasu cp cupryilad h GaslanuiMkia
xofinatrad. Hapya ep cupivjin Mab-
JiyM Oai1aHLIMKAa Typralia wapiara
P OFUPSIMK KyuH BWiIaH TariMKHUHI
AKC TabCUp Kyuu N MyBO34aHaTAall- . o <&
raH xodjta 6y;iraHu y'uvH Liapia My- : I
BOBAHAT X0s1a1ia 6ynagu. Arap 1ap- 10.20-pacm.
YaHW MyBoszaHar BasusitMaaH (O)
OMpO3 YeTra a BasusiTra YHKapus, KelnH kyitno obopuica, wap-
uara YHWHT MyBO3aliaT Basustra Kadrapam. [Hlapuanusr Mysosa-
HaT XoaaTra Kairminvra caba6, Supunumiai. F kaliTapysud Kyy
oYnca, UKKMHYKAAH, KARTapyBUuM Ky4 OWiIaH OUp KaTopaa XOCHII
6yuran Kyd MomenTuaup. [lapra kyd MOMCHTY TAbCHPUIA HIApUia
wirapuaaniMa Xapakat Ounan 1iapuaHuir oFMpINK MapKasuiaH
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VK arpodria alnaHMa xapakar
Kb dymanaiian. AKneM MyBo-
3aHAT BasMsATHA OYNrania Kaira-
pvpuu Kyu F=0 Ba xyu MomenTu
M=0 o¥na;iu, M=Fxr=0. 1

Jlemak, XHUCM TYPFYH MYBO-
sanariia 6Viiaam Ba Oy BasHiT/Ia _/
KACM MCTAATAHYA Y30K, BAKT TYPa | ~]

ona;in. TypryH MyBO3AHATIIA JKHUC-
MIIKAHS HOTCHIA;T SHCPIUSICH DHY
KUK (MUHAMYM) OYNaju, \iyH- 77T T T 1Ty o7
kit b <h, ra acocanr Wp <Wp,. 10.21-pac.

KycMm MYBO3AHAT XOJAT/AaH YCTra YHKAPHITaH;1a YHU Jlact-
AabKy BasusITUTa KARTAPYBYN Kyd CKM KYU MOMEHTH XOcU.T B6¥na-
JIMTAH MYBO3QHATTA TYPFYH MYBO3AHAT JCHIIAMM.

2. KueMmHuur TypryH G¥amarad myosadati 10.21- pacmaa
‘TACBUPIaHI A,

ManiyM pajuyciiv LAapua CHLINK 31'PY CHPT-KABAPHK, CUPT-
Jla MYBO3AHAT XOJMATHA TYpraH Oyncun. By xonaria IapuaHuyin
OFUPIIMK MapKasy ep cup-
THaaH h GajaHiinKia N N
oynanu. Hlapuara orupsidk
Kyud P OuiIaH CHILIMEK CUP-
THHUHT TabCHp Kyun N A R
¥sapo TeHT Ba KapaMma- |
Kapuiv ToMolira dyianrad. |h, * hy=ha *
Hlysyur yave urapaa My- 1 l |
x G I i u
BO3aHAaT Xonaraa Gymanu. 10.22-pacht.
Jlexun 6y wmyBoszaHaT
XOAAT; A TYPFYH OVIMaitv, YYHKM XyNa KUYHK TAllKK Ky Tab-
CUPWIA XMCM Y3UHIMHT MYBO3AHaT BasusiTHIaH udka;m. [Hapya-
HY MYBO3aHaT Basusitra Kaitrapysuu kyu F=P+N wapuanu my-
BO3AHAT BasysiTIa KAltapa onMai, M, aKCHHYa LIapUaly MyBoO3a-
HaT Ba3USITHAAH Y30KAAIITUMPA K. emak, Wwapua Typryll 6¥,1Ma-
raH MyBosanataa 6¥aa;u. TypryH G¥aIMarail MyBO3aHATAA XUCM -
HUIIF ROTSHLMAN SHCPrUsICH DHI" KaTTa (MaKCHMyM) Kuiivarra
ora 6¥aaam, uynku h, > h, acocait Wp >Wp,,

KUCMHH MyBO3aHaT XOJATHAA YETIa YMKAPHIIAH1d YHUIIE
MYBO3AHAT BASUSITHAI SIHAMa KVIIPOK, Y30K 1AL THPAIHIaH Ky
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KM KyY MOMCHTH XOCWT OVAairai MyBosararra TvpryH 0yaMa-
raHd MyBosaliar JeHnIaIn,

3. Arap miapyaHuHr (KUCM) OFUPAMK MapKasu Ep cuprujan
h, Ganan;Linkta GVIK0, rOPU3OHTAI TEKMCAMKIA THHY TypraH 6ynca,
YHIA OFUPAMK KYIU P OMiaH XXUCM TYPraH TarslMKHUHE aKC Tab-
cupi N y3apo MyBosaHataauirad O¥aaau (10.22-pacu).

LWapua A sasusitaail B Basusrra
Kyuypwirania Xam P Ba N Kyunap
V3apo mysosaHamIammail 6Yyanu. Ha-
THXKANA XHACMHH aBBASTY BA3USTITA
KATapyBuY Kyq XOCHT OY1aM Ba XXHUCM
MVBO3aUaT xo:daria O¥aaiu, MyRosa-
HaTHUHT Oy TypHIa hapKcu3 MyBO3a-
HaT Jleisiaan. Papkens MyBosaHara
KUCMITUHT HOTCHUNAT DUCPIMACK TO- b orrr s P77 7707
PU30IITAT TEKUCINKKA HUCOATAH DHI 10.23-pacat.

KH4UK (HosIra tedr) 06ysmb, y 6up
BA3MSITAAH UKKUHUYM BasusiTra VYrramia ysrapMadau, Yyuku
h,=h,=h=const ra acocatt Wp=const 6y;1az4.

MyBosaHaT X0Natiarn XHUCMHM XOUMIAH KY3FaTuiarau,ia,
YHUHT XOAaTHHH Y3I'apTUPaIuraH Kyd EKU Ky4 MOMCHTH XOCHJ
OVaMalanran Mysosanarra (papKkcH3 MyBO3aHaT ACHuaNii.

DHiM altilaHKULI YKUIa MAXKaMIall'aH XXUCMHWHT MyBO3aHar
TYpAApUHIKM KVpHO YHKAMU3.

Tyrpu Oypuakiay éroviaan Taiiépaan-
raH Oup XHHCIM TaéKUAHUHI OFUPSIMK ,
MAPKA3Y A aliytaHuil YKWIRH 1I0KOpKaa T
xouaairaH o¥cuin (10.23-pacm). Taék-  T71
a MyBO3aHarT xoaaria (1) Tvpran oyncutl.

Kyia KUK MAKIOpIa Kyd TAbeup KUiau- & -S
ury Guaan taékua (2) Xonarra Sypuiagn 1 : {

Ba OMIAMNTH BasusiTra Kaltmailan, O ail- mwmrrrmrrrrsrrerrrrsrr
Jlanui Yk Oyiinva ep cuprura ToMoH 10.24-pacy.

oram. h >h, maprra acocani TalKuaHMHL

HOTEHILMAT SHEPIHICH KAMASLAM, SIBHHA Wpl>Wp2, ACMAK. Ta-
CKUANMHTE | X0nMar1ary MYBOSARIIATY TYPFYH OViMalran MyBosa-
naraup. Ulviaail kuaud. alinaiman ¥kura sra 6\Uiran KueM-
HUIHT KHCMAH OFANTA HATHXRKACUAR YHMHIT ITOTSHIMAN BHCPIUSI-
CH KaMasIM Ba XHCM TYPFYH O¥aMarad MyBosaHatja OVilaiy.
DHAM TalKUA OFUPAMK MAPKASHHUHT TaCKMaH W OCHAMIL HYK-
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TACHIIAN 11acTTa KYIUPHIATal XOJInHH Kypub tukaindk (10.24-
pacm). Taékua P orupivk Kyuy tancupuia 1 xectatia 6yiicuH. by
X0S1aTyIa TACKUAra TaliKM Kyu Tahcup OTraigia | xoarian 2 xosatra
yTaau. AMMO KaiTapyBuM Kyd TabeUpHIAa siHa oJiiMiiry | Basu-
SITIA KAWTAIM, HATHXA I radkua Typryi MyBosadaTaa 6%1anu.
Tackuanuur OyHi1an MyBO3aHAT XOAATIa Kalrriiiira cadald alt-
JaHMll YKUra nyctartal Taékya Xyia KUYUK Oypuakka OFIu-
pyaraHaa NOTeHUNas SHEPFUAHWHI OPTUILHAMD, YyHKH h, <h,
uraptra acocarr W, < Wp, .

Arap XUCMHUHI ailjlatnng Y1 TaCKYaliuHr OFUP;ITHK MapKa-
3WAAH yrca, TaéKua (hapkcus MyBosaHaTia OViiam

(10.25-pacm), "yHKH TaEKYaHUHT
(KUCMHMHT) OFUPSIMK MAapK4a3H ep
cupTian 1 xonatiia XaM, 2 xosarra _
VyTIraHaa Xxam Oup Xun SaJalZUIUKIA ,32
o¥nanu, aeMak, ToTeHI N JHEPTU —T
ysrapmac 6¥s1anm, Wp=const.

HasGatoaru sasuda tasiy o3a-
M KUCMIaPHUHT MYBO3aHaT TypAa-
pyHU Vpraimiian ubopar. Tagny
10341'a 3ra 6YJraH XUCMHHHT OFUp-
JHK MapKaswiaH YTyBIU TUK H3HK,
TasIHY 1038 TRWKAPUCUTR HHKMalal
XOJLAI'Y XKACMHAHT MYBO3aHATH TYPFVH, TYpFyH GV.IMaraH Ba
dapKcK3 MyBO3aHATIMK IHapIapuial dapkiu 6¥nasn. Uynku
XUCMHUHI MyBO3aHATAA OYIMINM YUYH XXHCMHWHI OFUPAMK Map-
KA3Y €p CHPTHIAH KaHaal GanaH-
JmMKIa OViInuIMaan Tamkapu,
XUCMITHHT KaHaal xoaatia Typ-
raliirv Ba TasiHg K3aCUHMHT
WIvaMHUHYA XaM Ouiuin Kepak.
(bapas KusIaIKK, T TMHID 11aK-
STHZIATH XXKUCM 6epuiraH 6y;1CuH. 10.26-pacu.
Arap WUHHPIN Xy/1a KHUMK Gypuakka oraupeak, y siia yau-
HAHT BOLLIAHFUY | XOaTyra KaWTai. AMMO orfiapy Gypuary a
HH OpTTHPUG Bopuill HATHKACKH 14 OFUPIUK MapKa3uaaH YTyBYM
TUK YA3HUK, TasiHY JO3aCH1aH TallKapUra YHKKAIIMIMHY KVpa-
Mu3 {10.26-pacm). By xosuia st astapuiaun® tyimanm (2 xostar).
Arap XMCMHUHI Tasii' 103acH opTupub bopuiica, apHu S, > S,
/14 OTMPIMK MapKasy ep CUpTHAaH Bup xui SajianUiKi1a XXou-

oyt
10.25-pacwm.
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fsamran 6¥1ca. XucM arnapuaMali Goniadrnd (3) Xonarura Kaii-
UL,

TastHu 103aCH BA OFUPAUK
MAPKA3KHHHT ep cupTWiaL Ga-
JAGUIMIMHAK OUP BAaKTHUHI X

VI aluKaann yuyln Myso- o4 .
T 7777 i T AT 73 7 777771 777+

anat OypHary Tyiylacusia oly
(poitrasadmniain. Mysosatat o>y o >N
Oypuary JICO OFMPIIMK MapKa- 10.27-pacs

U TAsHHY I03ACH KUPIOFK OH-

NAH TYPanImTHPUATAILIA FOPU30HTLT CHPT EKH UH3HMK OPachAa XOCK,]
O¥uran Oypuakka aiituaaau. 10.27-pacmaa MyBosaHaT Oypyaru
K¥pcatmiiran. MyBo3atiaT Oypuary Knumk OVAHMLIM yuYIT XHCM-
HUHI OFHPIIMK MAPKa3UITIY MALIIVM MUKI0P/A 11acailTupyi 6u-
fan 6up BAKTHUHT Y3WJIa T 103aCHHM OPTTUPULL Kepak. My-
BO3aliaT OYPUATH KAHYAINK KHIUK 6¥ica, KUCM LIYHUATMK TYp-
FYH MyBo3atlaTiaa 6Vaanu.
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57- §. OJLAUN MEXAHHU3MJIAP.
MEXAHMKAIIFHT OJTUH KOWJIACH

HMHCOHUSIT TapUXUIaH MabAYMKH, OJaMilap Xyaa Kajium
3aMolvlapian 6¢py KT MCXHATUHA CHTHUIAWUTHPHILLITA Xapa-
KaT KAJIMWaAM. Alla 11y MaKcaiia Xyaa KV MociaMa Ba Ma-
IUHAIAP ApaTiiyu. By MociiaMa Ba Malliraiap EplaMuaa i
Oaxkapuul BAKTHHU TeXxaul OuiaH OMp KaTopaa Kyd cappuHu
KaMalTUPMLITa DpulinaId. MacanaH, TeMHPUYM ycTa OMp UL
KyTiu;ta 500 IoHa MUX 51Caca, MUX SCAAZMIAl MalliHA LIy
MHXHM OpTHFY Ouiiall OMp MUHYTAa gcaliym. Exn THKys Ma-
IIMHACH MATOHM THKHWII yuyl MUHYTHIa Matora 1500 maprta
IHI1a caHuca, Kyiaaa TUKyBYMA Oup MuHyraa 50 MapTa HUHa
caH4a OJIaIM XoJoc. MalllMHa Ba MOC1aMalapHMHI 31T comaacy
oMl MexaHusmiaap 6¥iu6, yiaap xymuacura 6JI0K, UUMFU-
PHK, puyar, oHa, Kus TCKMCINK, BUHT Ba GoIukanap Kupa-
AU. By MCXaHU3MIApHUHT WAl LPUIILMITIAPY OuiTal ajo-
XM,;1a-2710X1 18 TAHAIIHO YMKAMMU3.

1.HOKuu Kust TeKWCAuK EpAaMuaa KV rapunuia Gaxapuiras fim

ByHUHI Y4yl IOKHH (CKHCMIIM) MabayM Oup 6ajnaH/LINKKa
TUK paBMI1a Ba KM Te-
KUCIIMK BYiti1ab kVTapuii-
raH;1a BaxapuiraH uuLiap-
1M TaKkKoc 1t kepak. (Pa-
pas Kuaamauk, M XucMm-
1y h Gasavaiukka kyra-
puii Kepak O6YscHH. 11.1-pacm.

M XuCcMHM KK Te-

KUCIMK OVitnad Tekyc XxapakaT KMIAUpHUO, MINKaIaHuHICHU3 |
macothanin Gocud yrud, h GanaHmukka oMb yuKuaran aco
arajaid, XUCMIa Takcup aTyBuM I'=F_xyu tancupuna A uin
Baxapviaiid, sSiviin A, = Fxl, arap XMCMHU P OFMpiIMK Kyunra
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TeHr 6yaraH Kyu Tabcupuiaa h dastanimkka Kyrapeak, Gaxa-
puarad v Mujopu A, = Pxh ra teHr 6yiaanu. by ukkaia
TCHIIMKHY TenrawTupeak, Fxl =Ph 6ynajm Ba A = A, jleitnin
MYMKHH.

WyH;laih KUAud, Kyst TEKUCIMK MILIA I0TVK, OCpMac dKall.
AMaia 3¢a XKUCM KU TEKUCIUK OViliad xyrapuirasia uiuka-
JNatuin KyYUHH eHTUn Kepak Oyuiau, OyHuir yuyn KyimuMua
1 Gaxapuii jiosuM. eMak, Kug TCKUCIUKAapdaH acoCaH OFUp
TOKSTAPHY MAIUMHATIAp KY30BHI'd YHKApHILIA (Tytiuputiyia) doit-
JRUIAHUIAA.

2.I1ona KMA TEKUC.IMKHUUT OHP KYpHHHILK

IMoHa — Oy KecuMy TYFpH
OYpUAKH yIOYPUaK XOCII KUa-
JIMrad OMp KaTTHK, XHUCMIUP.
Ilona épauuraH, Kecaauraii,
patianatinuran actobaapHuiir
Oup KUCMUIIY TAIIKWI 2Tajgu.
Macasiaii, Gosita, paHza, oMou
TUULIAPH, KAWUY Ba DOLIKANap.
Mucon yuyn nona OGupopra
KUCMI'a KOKWIAETTaH OYJIcHH 11.2-pacm.
(11.2-pacM). TToHa Xucmra
KOKH LI JIJABOMUAA yiira BocuyM Ocpaiu, Y3ura 3¢a XKUCM TOMO-
HWIAH peakLivs KyUM TALCUP DTAIU. By Ky4 MOHaHWHT | KUpF-
oOKJlapHra THK Hyiiairan o¥:1aau. IloHaHUHT opKacura THK Hiiiai-
rad P Kyy noHa Kuproxsjiapura THK 6¥araH tawixkun >1yeud F pa
F ky'wiapra axpariiaad. by kywiapuuHr xap Supu €pvsiaayran
SKUCMHMHT TIoHara G¥Jirai TaLCeup Ky4yura Telir Ba KapaMa-KapLiu
WyHanrau 6ynasm, ieMmak, 6y Kysiap MyBosaHaTianran. P kyu
Ba UITKAJIAHUIT KYYH OYIMaca EpuilyBHM KUCM 1HOHAHKH CHKUD
yuKapajiu. oo Gypyaxiap TCHT G¥iraiivruigan, YyHK NoHa TCHI
éruir yudypuak KYpUHMILALA sicairad, yubypuakiap yxiiau Ba
Kyluaarn MyHocadaTHH E31111 MYMKHH:

AC . FO
—— CKHU ——
AB h P h

[oHa KMst TeKMCHUKHUNIT OUP KVPUITHLIN XHCODAAI ITAHM YUYH
Oy Moc;1amMa xaM HilL1a 10Ty 6epmaiiau.

Kyunan Tyl Makcaapia Holai T OpKACH 1011KA Ba KUp-
FOKJIapK Y3V KWIHMG sicaiiafu.
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3.BHHT — KM TCKHCAHKHAAT MAXCYC KYPHEHIM
CupTHTa BHHT M3 VIWNTaH TVFpH LHAHHAP BHAT JeiWIam,
BuHT Han BuHT yM3WFd G¥iinal ityHanann. BUHT uusurg 1ed
UWIMHAPra YPanraH yy0ypuak FMAOTEHYIACHHHHE HHIHRAD CHp-
THJA UM3TaH YH3KUFUra aiiTinand. byHaa yyOypuaKHUHT aCocH
UMIHHIP acocH aiinanacura texr 0¥nanu (11.3-pacm).
4 BUHT YU3HFUHHHAT IANMHAD SC0B-
HUCH YOTHIAIH MKKUTA KYILIHW HYKFa-
CH OpacHjard Macogya BENTAMHr KAfA- |
MHE JSHMRATM. 2\
Erounn, meTammy Ba epHu Te-
WHIDAR BHHTHHHT Maxcyc TYDH Nap-
Manan doiiganaHinagy. BUHT R3vHU
AHNC KUMWG Ypad onrad XM rafika - {
gefivinany. NalfikaHMHT BIKY TOMOHMAR
XaM BUHT #3M 6¥nand, BuaT épaamMuna
KHCMHI KYTaprapia €Ky TYLUMPrafaa KYHUIraH Ky BURTHUHT
Y O¥inad onIMHTY TOMOHTA HyHanagd. KapliniukHN eHryBuY
KYU 3¢ BUHT UMAHHAPY ainanacita ypuHMa YAsuK, O¥inab ina-
Jamy. Omatia TaRcHp KUNAARTaH KYIHE TYFPUIAH-TYFPY LIUIMHIP
CHPTUra KYRUNMAacaaH, BUHTHEHT Souivra panuycu karta G¥nran
Ooupa €K xyitn0, 1y JacTa €k MOMpPaHMHT YeTKH HYKTANIAPHTa
Kifinnan. . : .
BUHTO2 KyIIapHUHI MYBO3AHATIMK IHAPTHHHA KYIAALI YIVH,
BHHTHATY OHp KYY Y3YHIMIM BHHT YUHIUFHHHN TAWKHI KUJIazu -
LaH KU TeKHCTUKHHHT BanaHTHIH h T, MKKMHYMCH 9Ca YHEHT
acocura Iapaiien paBuilaa TabCUP Kunaad. BUHTHUHT KanaMu-
HUY h, BUHT JOMPAaCHHMHT rTapanien pagdycwid R, BUHT ¥Ry
6¥iinatd Tabcup STYBYM KAPLIHINK KyUHHN P, BUHT Joupacura
YpUHMA PaBHILAA TARCHP 3TYRUM Kyaru F geitnuk. ¥ xonma BinT
Bup Mapra aiaHrana TAECHP 3TYRUM KY4HHHT TawCHp KHraH
HYKTACH BUHT JAOUPACH alasacuHWar y3vHmurk 2nk macodara
kyuub, A, =2nRF nu Gaxapagn. Kapunanmuk kygu P rascup
KHAMGH HYKTa aliHK BakTaa h Macodara Kjarasnuru Tydatim P
KapiliiMKaK eHrn yayl A= Ph wu Gaxapuraau. Humap
TeHr A = A Gynrarmrigan 2nRF=Ph wapr baxapunaiy. Byn-

11.3-pacu.

JaH A = Kenn6 YHKAIH,

2nR-F
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HMukamanuiu G¥aMaranza BHHTHH MyBO3aHETEA CaKall SKM
TEKUC XAPAKAT IMIAMPUII YIVH BUHT KafaMH BYHT A0MpPACH-
HMUHT aliTaHackIaH Hea MapTta Kam 6¥ica, BAHTHWHT AoUpacura
TALCHD KUIYBYH KyY XaM, BUHTHHHr YKu O¥inal ByHanraH
K¥4[aH LIyAYa Mapra kam 6¥nazn.

Buur kagamu xyna Madiga yubypuak waxnuia 6¥nca, xap
Xr OyIOMIAPHM MaxKaMaalll Japaxacy opTajy, OyHNa HIuKala-
HHLL OpTagH. BUHT KagaMMHHHT LIRKIUTra ¥apad, BUHTHWUHE
KYNMNaHMIL COXACH OpTHO Gopaiu. BHHT Kanamura Kapal, BUHT-
JIA [Ipecchapia, JoMKpaTaapaa, ailaHaavrad BUHTIAp KeMaiap-
Ja, caMonémIapia KeHr Ky uiannianm

4. Bnok, Giox Typragn _
¥3 {xu arpotbuaa aiinaHyBUA Ba EH
CHPTUra apkKod, WM, 3aHXUP YTKa3uUl ¥
YYYH HAB LUAKNdAa YHUNraH FUIIMpaK : :
ek geinagn. KOK Kjrapul! XapagHhuga
afina”uIl ¥KU K¥sranMaiauran 6aok
KyuMac 610K Aeinani. AKCHHYA afinaHuin A
VKU Kyaca, DyHnait 610K Ky4ap 6ok a0
araiaay. broknap acocaH 0K KyTapraiiia
K¥LMaHUTanHU. B

Kjramac GnOKHHHT Hasd OpKan aplq-
oH ¥TKa3nG, apkoxsudr 6up yunra P 1ok
OCHITaIM, HKKMHYHM YUHTA XAPAKATIaHYR-
gk F kyy x¥iiunamy (11.4-pacm). Brokun
MYBO3aHAT XOJATRA caKJall €k O Yxu 11.4-pacm.
atpothuaa TEKUC alNaHTUPHIT YIVH YHH
€oaT MMJIN XapakKaTy HYHaIHILBIArA aNaHTUPYRYY KyY MOMEH-~
TH COaT MIWIH IOPMIINMTa TecKapH HYHANWIAA alilaHTHPaAHUTaH
Ky4 MOMEHTHra TeHT O¥nagn.

Kiumac OmokIa Kyd enkamapi 60K paguycura Tenr 6¥nany.
0A=0B=r xapaxaTiaHyB4M Ky4y momeHTH Fr, arupiuk KyuHu-
HWHT MOMEHTH 3ca Pr 6yrranauragas, F=P nan wapr xwenud
yuxani. JemMak, kjumac 00K Kyugad TYK BepMaiau, aMMo
Kyd TALCUP AYHATMMIMHY §3rapTapriira MMKoH Gepany.

Mucon yuyH, IOKHH HKKMHYH KaBaTra YMKapMIL Kepak Oyca,
kiumMac Gnok EpramMmuIa YMKAPMLT MYMKHH, OyHIa 1oKKa KyiiunraH
KY4 XapakaTAaHTHPYBYM KYYHH THK 0KOpWra HVHATTAPULINH
Kepak. byHiall 1I0KHW k¥ BGunaH kKyTapu® MKKUHYKM KaBaTra
onu0 MMKHG Gynmaiinn. KOKHW 6UHOHWHE TOMKUTa MAXKAMAAHAH

=}

it
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_k¥umMac 670K OpKaIM ApKOHHMHT GHp yuura Goinal, MKKHHYH
YUMHF THK EK1 K3isT paBHLLETA NAcTTa TOPTTAHHMHK3IA KK IOKGPHra
Kyrapunand. KOxrn h Gananminkka kyrapunranza A,=Ph uu Ga-
Xapwiamy. X apaxamiaHTUpyBuH Kyd 2ca A,=~Ph Mukaopsa uir Ga-
xapangu. Kyunapuuar F=P TeHDMK mwapTugan A=A &xku

AFh

R —=1 MyHocafaT YpPHHIM KAHTHIH HcBoTaaHaIu. ]J_[yH,zlau
T .

KWIHG, kyamac 610K XaM ALLIAH I0TYK BepMac SKaH. .

Kyuap Gnoxpau dolinananran pakria KYTapUIagMrad 0K
DIOKHMHT YKMHH aiIaHTHPHD ONTaH TYTKMY-
Jary uvokka ocunaiy {11.5-pacm). OFipnuk -
KYU# T2bCHpP KuaafuradH HyKTa ONMOKHWHT | .
¥ruzaa 6ymagn. FOKHH K¥TapainraH XapakaT- Vit
JAHTHPYBYM KYY ap-KOHHMHF OVII YUHHMHT
A HyKracura Kyiunaau. X apakaTiaHTHPYBYM
KYYHU THK IOKOPHTA KapaTHO HVHaTHpuin
YpHura apKoH kjumac Gnoknan yrxazunani.
Kyu sca TiK macTra Kapatid K¥iuaaan. Kyd-
nap BI0K KyTapuAraHia apKoHHHHI MaxKaM-
HaHraH yaiu OIoKka TEFHIE HYKTacuaad Yra- ‘- |
IHraH yx arpoduna aitnana Sownaimy ga aki-
nanuL YKy O HyKTaAaH yraau. By Ykka Aue- p :
GaTaH OFMpAMK Kyud P HUHr enkacu 6nok  11.5-pacm.
pamyycKra TeHr Oiaain. Kys MoMeHTH sca P,
ra reHr Gynagu. XapakamiaHTHPYBYH quﬂuﬂr enKacH ﬁnoKHuHr
AuaMeTpy 2r Ta TeHr O¥aud, YHHUHT Kyd momenTH 2 rF Oynagu.
Momentaapsmnsr Tedmuruian (2rF=P,) My}iocaﬁa'mn €3U1n
MYMKUH. -

Jemak, xyyap 6JIOKIlaH tpoﬁna.ﬂaﬂrama Ky4[aH MKKH MapTa
IOTUNAIH. .

Kimap 6ok €pnaMua I0KHH KyTapuit yayH GaKapHiaray
HW A,=Ph, xapaxatlaHTUPYBIM KYYHHMHT OaxXapraH HIIH 3¢a
A=2hF 6%aamn, ammMo F=P/2 Hu xucobra ojcax,

A Ph

A, —2hB—Ph KenyD JMKATIH, I.HyHHHr V4yH XaM —2* I =1

"/ "

24

Tl

apt Gmpﬁnm.
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Ilynpait kuaub, xyqap GinoxaaH GofsanaHradma Xxam vik-
DaH IOTHAMAC 3XAaH AeraH Xynocara KeJIUHalIN. o

AMania KY4JaH K¥pok, I0THII MaKca- o
AWaa nofucnacTrapaad GoinanaHuaagn.,
MoxucnacT MawIyM OUp yeyiia Gupratiti-
pHaray oroxnapamp. Ttonucnact — rpekya-
fJaH onuuraH 6¥aub, nomic — K¥m, crnact
— OpTaMat Aerat mabnor Gummapamia. To-
JAMCHACTHAMHT SUP TYTKHYMAA Kyvap Grok-
Jap, MKKHHYM TYTKAYHAA Kyumac OIoKIap
ypnamnain. Kiuap pa xjumac 6aoxiap coHu
6up xvn O¥napy, ByHnait conyucnact Kappa-
1M noamcnacT acirany (11.6-pacm). byH-
JAaH Talukapu, OIoXnapHHHT XaMmacH Oup
YMYMAH YKKa Kyumac ONOKNADHHHT XaM- Ll
MACU 3ca MKKWHYM BHp yMyMuiid YKKa YpHa- 11.6-pacu.
tanany. Papaz Kynadnek, 6 GrokaH KappalH MONWCHACT EpAa-
Mua okHH | M GanaHanuKKA KyTapuin Kepak S¥acuH. ByHHHT
VYyH G0KIapHY Ypad onrad 6 Ta apKOHHUHT Xap OHpHHE [ M
JAaH TopTHLI Kepak, y Xoija apKOMHWHT Gym ydau 6 wmapra
K¥Tipok, TbHH 6 M Ta TOPTUNALM, JEMAK, TABCUDP 3TYBUM Kyd
OFVPMUK Ky4nJaH 6 MapTa kaM 6¥aaau. YMyMmuis GIoknap conu
n Ta 6yaca, IoKHH h'Mm SamaHAnMKKa K¥rapyll y9yH n Ta apk-
OHHMHT %20 GHPUHK h M TOPTHLI Kepak. APKOHHUHT 64111 YYHHH
3ca nh M ra TopTHIu Kepak Bynany. Y X0Aaa OFUpINK KydHHH
eHruIn yayH A =Ph xapakatnaHTupyBuM Kyd TabCHPHIA W Ha-
Kapyln Kepak, faxapuaraH ui aca A,=nhF ra TeHr 6¥naau.
HunapuuHr TeHraurugad nhF=Ph, 6ydaan Kyliuzaru vyHoca-

OarHy E3UIT MYMKHH: F = —}1.
n

JeMaK, Kappally MONUCITACTIapAa XAPAKATIAHTHPYBYY KYY
MHEKIOpH Broxnap cony 6unraH aHKKiaHap. 5KaH, AbHH Ky4laH
1 MapTa 10THILI MYMKHH 3KaH. Ilomyenact omOopiapaa oK KyTa-
pUlliga, TeMUp H¥apaa TeHAIapra KyMUp IOKnalina, Kemanap-
ha eXRaHIApHY TYTHUO TYPHILIA KYTIPOK, KYUIaHHMa M.

5. YUnFHpHK BA YHUHT TYPAAPK

YKura FUJIMPAK KMHATM3WIraH Bk YMFUPUK, ASHWNEIM, V
MLIJIAaraH BEKTAA YAFAPAKHWHT VRN KY3FanMac TIOMIHnANKIAD-
aa attnadanu (11.7-pacm). Bav3ad paguyc O¥Hnad alinaHaguwrad
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Kerail Kymaanusiaa. byraait UMrnpug Epia-
MWJla KYLVKilapiaH cys olMHau. Orup Oy-
OMIIAPHA KMHUPHILIAR CKU rTapuiig jebeil-
KATH 4HFUpUKaH Goiaasmany, Taam.

JebE1kana o;uIMi FITIMpaK VpHUIA UK~
KWUTA Xap XWJ AMAMETp;Ii TUIILIM FUSIMpaK
VpliaTuiaan Ba THLIM y3arMa CplaMujia paj
Xapakarra KeITUpHinG ok kytapuiaam. Yy
THK XKOWIALIITH PUATaH THFUDYK, KAGeCToH JICH-
wiaad. KaGecrariap acocan keManapiua jlaH-
rap;1apiiy Kyrapuilga ILaTtuagi. 11.7-pacm.

Yurupukaa orupivK Ky4d acocaH Yu- .

FUPHK YKUTra YpajiraH apKkoHra TabCUp KWilaau. By Kyunu eii-
TYBYUM CKM TEKHC XapaKaTHH l03ara KeJTHPYBUN Kyd 2Ca FUS-
AMpaKKa YpasraH apKoHra Tabcup Kunaau. by kywnap san pa
FWLIMPAKKaA YPHIiMa YM3KK OVidi1a0 TabCHUp KMAALH, HATHXAAR
KapaMa-Kapiiv #yranuuiaa Kyd MOMCHTIApy X0Cun OVnajin.
XapakamiaHTHpysuu F Kyuuunr
CIKacH FUUIMPAakHUHT R paany-
cura TeHr 6¥iub, YHUHT MOMEH-
™ FR ra, orupiuk Ky4WHHHT
€1KacH BanHUHC paJuycu I ra
TeHr 6Viub, YHHHTI MOMCHTH Pr | ’ /”j} 0
ra TeHr 6yinaau. MoMeHap TeH- e
raurugan FR=Pr, F/P=r/R ke-
Jub YuKaiy.

HdeMak, YUFMPHKIA BAIHUIT
pPaanycH FITIMpPaK pajldycujlaH
Heya MapTa KHUKK O¥Ica, FUAAMpaKKa KYRWIrai Ky4 XxaM Baira
KYRUATAN KyuiaH uiytitga MapTta kaM O¥iaau.

UYNrupuk FUIMpard Oup Mapta aliiairaHjga yHra TabCup
OTYBUM KydY KVMW/IraH Hykra aiinada ysymwmdrura (2nR) Tenr
Macodara Kjyaau, Hatuxaaa A,= 2 1RF mukgop/ia nur 6axapa-
An. MOMeHTIapHUTT TeHPIMrKaal FR=Pr ra acocan A=A, my-
HocabaTHu €3amMus. [LIyiiait KUand, YUrFMpuK XxaM Aiiat loTyg
DCPMACUIUTA UIHOHY XOCKI KUJTHIAAK.

6. PrHuar Ba yuusr vypiapu

Orup 10K1apHu K¥Tapuill KW CHADKMTHII YUVH KVITHHYA Ta-
SIHY HyKTara Sk abtaanuin ykura sra 6¥arai MociaMa pyuariiaH
hoiiananuinanu. Jom Ouaal orup NnapcasapHu kirapuuiia, on-

11.8-pacm.
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FAHMHT VIKAP Y4H OHaH MUXHU CYFy-
pud oaunnia, Geakypak OuilaH epra
HULIOB OcpuLiLa, Yok Ouilatl Ypuia,
Kalinu Ous1all MaTepuaIliv KUK OHr
covta puuar cudarraa doliaanaliam.
Puuariap ukky Xl K¥puinina oyia-
A, bupuiiug Tvp prdariapaa aisiadu
VKM K¥uArat Kywiap opacuja XKol- 11.9-pacat.
Aawran 6¥aub, Tancup KMAYBUM Kyd-
aap Gup romoura i¥iinad 6Wwiasm (11.10-pacm). Kaiiru, temup
A upiarbayMu, TCHT CIKIM Ba TYPIM edkaid taposunap Ou-
PUHYY TYp pudarmapra Mucosi o¥iaand. MkkuHuu Typ pyuariia,
PUYArHAHY alaHui VKU pUUIArHydHr OUp UCTKK HYKTaCUIa Kyiini-
rad 6V:u0, pyuarra Tabeup 3TYBUM KYy'L1ap Kapa-
Ma-KapIly ToMorra iynanras oViam (11.11-pacwm). /\

P

Mucosn yuyii railkasiapiiu 6ypoBymn KaiuT, EHFOK,
YaKYBUU MOCHaMa, DHIAK1AD MKKUHYH TYD pyyar
Ginanu. (

Puuarra kVinaran Ky4nmir TAhCHpP YU3UFA
Ounail TasTHY HYKTa opachiari sir Kucka Macoda
KYYIHIT eJKACH ICHMIaau.

Kytnap MyBozaHATUHHHL aCOCUI LIIAPTH pU-
HAITA TALCUP ITYBUK KYUIHMII AlIAIFTUPYBUX KyU
MOMCITEIAPUIIHET TEHT GYARIITUIND, SBHHN

F L =F,L {L————l]—’— 11.10-pacat.

Puuar MyBosanatia oViranu,1a Kydaap cikajsapra TecKapy
NPOMOPUUOINIAT JKall éxu PHUYATHUHT 6!4[) CHKACH UKKWHYH CJl~
Kacuaati Heua Mapra KaTra Oyica, puual Ky4yjliai 111vHYa MapTra
10TyK 6cpaan. Pacaian ) Kyu Tabepyia Oup Tekue @ Gypuakka
Oypuuica, Oy KyuduHr Saxapran uumin A =-h, I, ra, F,xyanuur
Gaxxaprad vy vca A,=I,h, ra tenr 6v,1a.zm Baxapmn‘an uuLTap
¥3apo TCHT O¥i1a:H, SHIK A =A,. Kyu MOMCHTIIapAI NI TEHTN-

- AI F‘lhl 12171_ et} Pt
rMHY Xucobra oncak, ———t=-2-L=] mapr ¥putam o6Viau-
A4, Fh, Lh,
wuaan h/h,=l /1, myHocabarim E3u1 MYMKHH.
lviaai KMaInd, puiar HiLa 10TvK depmac okail.,
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Ky acpauk avasmit vinaap Hatu- i R
XacKaa KYYHW Yaraptvpuiima xusmar 1 j2Suee .

%:iﬁ-\ J

KWITAAMrall MocjiaMasiap, bl O Me- r LS.

XAHU3MAAPHUHI OUPOHTACU XaM MIga ' ™ h
OTYK OepMachurura Moy Xocusn .
KWIMH;IM, arap Ky4JaH I0Tuica, Hynaai ‘m, e &
IOTKA3WIATH BA AKCHHY, Hynau otua- £ & & JL’:
ca, Ky4aaH oTKasuiaay, 0y Kouaa «Me-~ ¢ Y4
XAHUKAHWHT OJITUH KOMIAaCU»AUP. "%
3
MACAJIA EYHMII HAMVYHAJNAPHU 11.11-pacm.

f-macana. 60° ocruiaa Tabeup srynud 2 H sa 3 H 6¥iran
KYWIAPHUHE TEHI TALCHUP ITYBUMCUHU ativKiaH! (11.12-pacm).
bepwiran: | Eunin. Macaianu cuudul yuyH UM3Ma YA3aMM3.

F=2H. [Kocuuyciap reopemacura acoCaH T€Hr
F,=3H TAHLCUDP FTYBYM KYHHH TOITAMH3.
a=6()° R?= F2+ F2- 2 F F, cos
Tonumu k-x:}  Oypuak B=180° - « 1a Tenr.

F—-?

F=R =F+F42EE con=

=2 H+3"H'42- 218 3Heos60 <4364,
XKasob. F= 4,36 H.

2-macana. Typsn exkara ora Oynran taposiia 0,3 xr Macca-

L1
S XUCM Toptinau. Taposu eaxatapu l—':; HucOara Gyrada
2
eaxanap durmpjincu 1+ 1,= 0, 24 M Oynamn. Tancup OTyBIH
orupank kyud (5 1

Ll
o¥;1ca, Taposu nania- Fa
CWHU MYBO33RHATJIOBYM 2= /,,cs\ -
Maccaly TOHUHHT r E - ~
< € . Rl v s o s e —
& e
i ]
11.12-pacy.
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bepuarait:
m,=0,3 kr
1,/1,=1/3
I,+1,=0,24 m
P=15H
Tomnuun x-k:
m, = ?

Eumin. Yuasma ynszamus. MoMenmiap

KouaacuaaH ¢oinananub, eunm Kyjan

O¥rarIdI M cababnu 1apaiest KyL1apHi
KVIIWLI KOWIACHHU KYJLIaHMK3.

m,gl,+P L~ +,)2m g,
m, gl,=m gl =PI, ~ (+4, V2]

_mgl-Bli, (1+1)/2] A 11(1_5__
& g, "L 2 LS
m, =03 xax—2 x(l—lJ=4,9x102k.

2 3 2x9.8% 3

XKagob. m,= 4,9 x 10-2 kr.

S3-macana. Ananmu YRyra

3ra GY:Irat XUCMIA coaT KYpeaT- Z A

ki iyraamiumia F=5HsBa [~ .
F,=3 11, akcunva mma nuia | _

F =211 Ba F =611 ra tenr xyu- ' ;., =
nap Taneup otam, Kyu enaiap | 2 [¥ -y P
moc pasuiiaa 1,=0,5 m, 1,=0,25 2

M, ,=0,75m Ba l., =0,2 M 6VJ1ca, 11.13-pacm.

KUCM KaidCu HyHaauil 6¥Hnya

arianad? 2KkcM MyBosatiar XOJaTia OVAnWKY yIVH Ky4 MO-
MeHTH Kali;jtail 6¥anmm xepak?

Bepunran:
F,=5H; =05

F,=3H, =
F=2H l=0 75m

0,25Mm;

Eguiit. Coat k¥pcarknuu AVHaMLAarH
MOMCHTH:
M=F} +F),= 5H.0,5m +
+3H-0,25M =325 H- M,
akcyHua UyHamNUIary MOMeHTH:
M =F L +F.] = 2l 0.75m-+
+6H 02»1 27H M.
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F,=6 H,1=02 v
Totnu k-k: ATaHMIT YKUTa HUCOATAH MOMCHT-
M-»? JIApHMHL anrcOpank BUFUHAKCH 1HOATA
TEHI OYIMAralLIMEY cababiv XKUCM MYBO3aHAT XoilaTHAa OYMalii-
au. MyBosaliaT XoJaThIiM aManta OIUpMIIL yuyl KYiinumMua Mo-
MEIIT XHCMra KYHMIMLIN Kepak, srbiu
M=M -M =325 Hx-2.7Hxm=0.55Hxm.

JeMak, XucM coat KYpeaTkiun HVHaIMIIUra reckapy MvHa-

AALA aliiaHBIY Kepak.

4-macasa. ARTEHHA MAUTAHUUT IOKOPH YIUTa TOPH3OIITAR
uynamuraa 500 I kyy 6uial rancup Kuaaau. Mavra ysviinu-
™ 17 M MK TOpPTKH OuWIlaH TopTWO, MaxkaMaad kViunrau
(11.14-pacm). Arap Mautanunr Sasiaruiuru 15 M 6yaca, maura-
ra Ba TOPTKUMIA TALCHD KUIYBYU KYWIADHU TOMUHT,

Bepuiiran: | Euniu. Macasaru euuin yuyH Yu3mMa YHM3aMus.

h=15m lMapasuienorpavm xounacura acocnanm6 F

[=17 M kyu F, Ba I, Tainkui aTyBuMIapra axpatuiaiy.

F=500 H [F kyu 'ropmmd Tapauriaiiim, F, 3ca Maturany
Tormiu Kepak: TYIlpOKKd CUKMO Typaiu.

F,>?F>?

[Tudparop TeopemMacura acocan ABC 1y¥rpu Oypuarsiy yy-
Oypuaxkaan AC TOMOIIIIH TOTTaMU3

AC=I-1’
ABC pa BAM yubypuaknap Yxmatu 6¥raiu yuyn F, kyunu
TOTUIIT MyMKUH

F,_ 13(* I'-BC

14‘ \/_ h 2

Wynuuriek, Oy yudypuakaap
Vxuranurugan M TomMoHIM afuKIam

MYMKUH: i,/

A VID_ .BD WD = BD X Ab’ C/‘G’i
Il 14. p.lc\l

Yutypuaxk BAM pa KB jia MJ/I=BK=F.: B4 =F.
Hemax,
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F, ExAB s
AC

XucoGiramapiid aManra oliipamMus:

5001]x|7w — 1600, = 500”"15-1 ;=940H

| (7“) ~(15,, ) J07,705,)

Kaso6. F, = 1600 H; F,= 940 H.
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| XII 600
TEBEPAHHMIILIAP BA TYJIKHHIAP
58-§. TEBPAHMA XAPAKAT

Kynpamik xaétvMH3/a Xap KalaMaa TeBpaHMa Xapakatra xyd
Kenamus. JapaxriapHudr 6apr, WoxXapMHWHT MaMon naiTm-
Jary Te0paHuIny, fanagarn Oyraod malicalapHHHHT Tefparu-
UM, MycrkKa acbobnapw — pybob, Top, AyTOp TOPNApHUHMHIL
XapaxaTd, ocMa coaT TeBpaHIvaW xapakaty, Tenchon membpa-
HACHHHUHT TeOpaHuiliy, MYKM EHYR ABUTATENH UMAWHIPHZATH
TIOPLISHHWHT XaPAKATH Te0paHMa xapakatTa Mucos 6¢many. Teo-
- paHMa XapakaTijap MexaHUK, MEKTPOMATHUT, MIEKTPOMEXAHUK
TeBpaHMa xagpakarra G¥nvuHami. TedpaHMa XapaKkaTIapHUHY Ta- -
OuaTv xap xun 6yica xaM, ynap acocaH fIroHa KOHyHusT Oyiin-
ya aManra olranw. Bua acocaH Mexanmk teGpatiMa XapaKaTHn
¥prapamns. MexaHuK Xapakar K/Iaétrad KIcMitap TYIUIAMHra
TH3MM Aciivinagn. TH3NM TapkiBUTa KMDYBYM SKUCMIAD OPacHIa
COIMp CYMaIHran Kyyaap HUky Ky4 Ba 11y THIMMTa TallKapAgaH
Gynagurad TahoUp KyI TAWKH Ky9 Jeti Map. '

Bakr ¥muims Guiap TakpopaaHHG Typalurad xapakariapra
TebpanMa Xapakar éku Tedparmvtap Actiurami. TeGpanmnuiap
pruH (xycycHit), MaxOypuil Ba agroreSpanntunapra Symrnand. -

Myso3aHaT BasMATUIAH YUKAPHITAH TH3MMAZ HYKM Kyd-
AAp TELCHPMAR BYXKYAra KejaguraH TeOpaHniuiap spKid Teh-
PaHMILIAp €KW Xycycuii Tedpammminap aeitpnanm. Jaspuli pa-
BUIHA ¥3rapaauraH Kywiap TahCHpHIa BYXyAra Keymaaurad Ted-
panMIIIap MARGYpHil TeOpanmurap Aeiuaady. ABTOTEOPANALE
By yuyH Talrkd Ky4IapHWHT TABCUPH TH3HMHMHT ¥31 BO-

;. CHTACHJA aMajra OLIMINY Kepak.

3HAK 3pKUH {(Xycycnif)TeOpaHn i NapHy 103ara KeInil ca-
G20Rapunn aHMKRaniTa xupiinamus. Bynn npyxunamm tebpa-
TAYHKHI TeOpauHIl XapadHH GunaH TaHMuyigay Gouilai-
Mu3 {12.1-pacm). @apas Rutaiiuk, £OT luap THaMmerpd oyinmia
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Telnns, MeTa/iNIaH TalépIakrad MHIHYIKA TaéKyara ropusos-
TaN Xonataa ¥pHATHNTAH O¥ncHu. MukamaHWII XyZa KaM MUK~
nopna Gymagy 7eB, NnfapuaHu MHrMYka Taékya O¥iinab spkvH
XapaKarra KeNTUpunl MyMkuH. FIHrmaKa Taékya WKKH THK pa-
BULLJA TYPrad TagHura MaxkamiaaHany. [pyxnHaHyuHr GHpP yuu
TAAHYTA MaXKaMNaHag|, HKKUHYH Y4Mra apua YpHaTaIagy.

ossroT

B ‘?‘r C b R D
R e F Fom
—‘Mf\i:’}"‘.“f % ’J‘ i o '1’-.J )
.
o Am | Xm
12.1-pacmM. .

apyara TauKy Ky4 TAbCHpP STMAraHaa, NpyXuHa xedop-
MAIMsra yupaMai gy Ba NPY:XKUHA TIAPYAHH A MYBO34HAT X0JaT~
aa yumab Typagu. IpyxknHaH! 9¥3u6 6Ky cUKUD Iapya MyBO-
- 32HAT XOMATUIAH YHRAPWICA, TpyXHHa JedopMaluara Yupati-
JAH, HATHXKAJa MACTMKIWMK Kyeu Xocun O¥nazm. By KyuuuHr
AYHAAME JOUMO TUINMHKHAT MYBOIAHATIMK X0AaTH TOMOH
ayHananu. Ipyxadany ewkud B Basaarra xentMpuarana Tesa-
HMILIA X2PaKaT aMaira oLlaiy Ba MYBD3aHATIUK XORATH A J1aH
Y3 HMepumacy 6¥inya ¥TrG ketagu. TIpyKuHA YY3HIIMIIE XPICO-
Gura (I xomarga ) siHa 3MACTAKAWK Kyud nafino O¥nanu, Oy
KYYHUHT WYHANTMITH SHIW STHA MYBO3AHATIANK X0JaTH TOMOHIa
6¥naon, OMpoK Lapya MHEPUWS TYDali MYBO3aHATIHK X0 1d-
THAAH ¥TUD KeTany, DYHUHT HaTHXACHIA XapakaT Te3/UlrH ce-
xuHnamaan. bynaalt TeGparMa Xapakar JaBpril paBuilga TaK-
popaaHuG, OXUPH TYXTaHaK.
Bynjaail TeGpaHFMYHKMHT TEOpaHM UM MACTUKIIMK KY4YH Ba
LAPYAHUHT MHEPTIHIAra CORIMKAUD.
Arap NIpyKWHATH TeBpaHTMYHHHD SOWTAHFUY BaKTANAry
MYBO3AHAT BaSHATHIAH CUIXMIIKMHA x Jeb Genrinacar, ¥y Xonna

209 B

www.ziyouz.com kutubxonasi




IAPUAHMHT MYBO3AHAT BASUATHAAH BHT KaTTa CHIKMUIIM X
O¥nub, yura TeGpaHFHYHHHT AMOAKHTYA3BHH KuiiMame qeiiinaid.
HlapyaHUHr Maccack m TabeHP STYBYM SMACTUKNIMK KyYHHU F, |
Gunan Genrnnanca, l'yk koHyHura acocan F =-kX ndopann
€3ut MymrHH. Mpona k — npyxkuHaHUHT GRKPITUTH.
o Cwrxnin geb AxTHEpUE BakTaa TebpaHaéTran XUCMHUWHT
MYBO3aHaT BasusTUAZH K4 MacodacKra aifTIami.
TebpaHyBUH XUCMHHHT MYBO3aHAT BAZMSTHIAH SHT KarTa
CHJTKMILLUNTA AMILIATYOA el aranagu.
Hp¥}oToHUHET YKKMAYKM KOHYHE | =ma ra acocaH iwrapya-
HUHI TE3MAHMIIAN XapakaTMHM Xucobra oncak, ma=-kX Teur-
MUK YPUHAN XucoOnmaHamu. ¥ X0onja IMapyaHuHT Te3IaHWIIN

k
a=—X 6Yynub, TeOpaHUITHN FaBPHH FKAHINTHHY ucGoTnai-
m

Au. [pyxuHanu TedpaHIHYURAPHHT TeOpaHHIIH Jappuit GG,
YHWHI TeanaHullI CHIKU Macodacura TYEpY Nponopuuo-
Hay 6¥1agu Ba HYHAAWILMA XUXATHAAH KapaMa- Kapillk iysa-
nagv. bukrpmuk xosddrurent k>0 pa m>0 6¥nrannury yayH

R R __, ..
— >0 wapT daxapunany. —=W; KaTTalMKKa XyCyCHi ¥acToTa
m m :

Jeilinmany.

k .
6, = (— IeCaK, Te3NaHHL o= -(? X MoJara npyKMHAIH
m

TeOpaHrMYHHHT IPKHA TeOPAHMII TEHTIAMACH JeANTaIM.
Hagbatga ocMara MHTMYKa MIT OWNTaH OCHIITAH 1 MAaccaid
KIaH #0opaT TH3HMHHY KYpHD IHKAKH- A
nuK (12.2-pacm). T3UM MyBO3aHaT Ba3H- : bsaf
ATHIa O¥nradsa, mapdara OFapauk P 6u-
Jiadl TapaHrink Kyud B rancup stamm, Gy
Kyuiap ¥3apo TEHI Ba KapaMa-kKapiy
WyHanraHu yUyH TU3MM MYBO3aHAaT Ba3l-
araa o¥mamu. Hlapyany MyBO3aHAT Ba3KA-
THEAH OUp 03 yeiaTHb, kKitiub odoprui-
ca, TebBpaHrny MyBO3aHaT BasUATH arpo-
dwaa mappuit pasuiga TeOpaHaIY.
TebparrnusuHr AaRpyi papriiza te6-
paHHUINTa ca6a6, TH3NMK MYBO3aHaT
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XonaTura HMcDatas GypyakKa JeIATHIMAH A Ulapyda ¥3 oFMpaMK
Ky4MHMHT F) = m g sin o ra TeHT TALIKUA 3TYBUUCH TABCUPHIIA
B¥nami. By Ky4 TahCHPHAA XaMMa BaKT MYBOJAHAT XONATTA Kavi-
THIITA ¥APAKAT KUNagu, aMMo wapda OupaaH T¥xrab Konmai
HHepuuacy Tyhaiiny TeBpaHMa Xapakar kunanu. TeOpaHrayHiHT
TEINMAHUITUHY aHWK1all yuyH HEIOTOHHHHT HKKHHYK KOHyHH-
JaH GoiaaraHaMys.
. F_mgsing_
: - a=—= =gsindg
m -

m

59-§. TAPMOHHK TEGPAHHIIUIAP

TebBpaHMa XapaKaTHWHT 3HI cOA0& TYPH CapMOHMK
TebpanuuLTapaup. lapmonnk Tebpaniin A0 cIxMII Macoda-
cvra nponopuronan 6¥nrax Ba acTnabku MyBe3aHaT XOJIaTH-
ra KaRTapyBuyW Kyd TABCHDH A COTHP O¥nagurad 3pKHH T1e0-
PAHHIUTA AMTHIATA.

TapMOHMK TeBpaHHIILIAP CHHYC EKM KOCMHYC KOHYHHra Sy#Hcy-
Hagu. TebpaHyBYM KUCMHHHT MYBORAHAT XONATHAZH HKKH Map-
Ta KETMa-KeT HiHanuIaa YTHIIH THa Tedpammu qeivnams. Teb-
PEHHIUNAPHH MOXMATHHH OUHIUI& CHILKULU BA aMIUTUTYAAAAH
TalIKapH Te8panyLLI JaBpH, YacToTac, (hasacu Kaﬁu &duzuK Kat-
TanHKnapaaH ol aaranimamd.

bBurTta T¥ha TeOpaHnll yIyH KeTraH BakITa Tefpanuir JaB-
pu reiimaany Ba T xapdy Ouiad GeNruIaHagi.

Bup cekyHagarn TeGpaHHLLiap COHHHM HMbomanainMrad
KATTANMKKA Tebpanuny wacToTacy 165 atanagy Ba n (H0) xapbu
Gunan Genrnaadaan. TeGpaHnu dazack 1e6 JaBpHUHE Tebpa-
HYUI foiunaHrasAax {Tras ynyiinapy OWnaH YidaHaguraH Kar-
TIMKKA alTuIagy.

JaBp Ba yacroTa 6up-0upH OvnaH Kydnmarnda GOFNAaHTAH:

4 r=l,=1
v T

Xankapo CUPAVKIAP CUCTEMACUAA NARD GMPRUTHY cexyHa (C),
yacToTa 0Mpaury aca lepu (T'u) KabyA KWAKWHIaH.

L le™' =1l |
T ¢
o
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(Dapas KuaaianK. napya ai-
JaHa OYis1ad TeKUC Xapakar Kdia-
érran O¥ncun (12.3-pacm). Wap-
YaHUHT €PYFIUK HYPAapy OpKain
TACBUPH Hvpiap UViura Tk
KYHMATaH DKpania XocHs1 Oyilau.
by TacBup rapmMotuk TeOpanuil-
JapHuHr Tacsupy 6¥amno. 6yipna T
TCOPAHHUIL JJABPU IIAPYAHUHT ait-
JlaHMNl Aappura, Gypuak Tesiuru

12.3- pacu.

2
w =7 TEOpaHUIITHHAHT IIUKAKUK

(2oupanuit) yacroracura Tedr G6ynaau. Jonpapuit yactora W,
XUCMIHHHI 21 CCKYH /TaBOMMAA Heva MapTa TY:a TeOpanuim-
11K nDOANOBUM KaTTAMUK OV:IMO, OHMpanry paguall TakCuM ce-
KyHA (pail/c)aapiaa xucodanaiu.

[TapyaHUIT TOPU3ONITAT TCKUCHHKIAIN TACRUPHIU (UIPOCK-
IUSICUHM) anuKIaitTuK (12.4-pacM). AUTaltimK. 1mapya xapaka-
THHUHFP OolLTaHuIn BakInga A Hykraga Oyacui, Oy Bakriaru
YHMHT OKpaiiiary Taceupy A, O¥aamn. T sakT Yriaiiaau cyHr map-
ya yarapMac Gypuak TeXIMK OMilaH xapakar Kuiau® K Basusarra
¥rca, akpaHaa tacsupy K, Hykraza 6yna;m. Harmxana aitiana-
HUIIF panyen ¢ Oypuakka Oypuaai, TeOpaHMa xapakat Kuiraér-
raH mapuanuHr cosich 6y BakTia [B, K =X macodara kjuaau.

A i
3KpaH
F\\
K,/ \
/

L,

12.4-pacwm.
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Pacmaan X =R cos ¢ . mviminiaek. R =[0A|={B A |= X
OV.ranaury cababay X=X cos wi TeririaManiu E3ui MyMKuIL
. ~ _ 2% "
Bypuax ek = jan Oypuaunnl Oypyari o-wi= —i‘—tz‘.nvl
{
ra tenr 6%naj. by naruxaHu X =X_ coso ra k¥icak,
n, . 2w
X=X, cos Tt KYPUHHLITA KeaIl. ¢ = wi = —T‘—t =2mvt Kat-

TAIAK CHIXHLL MUKAOPY Ba MVHANIMIIMHYK OCIrMiaHrany yayH
teopainm Qasacu Jehiniaay. YMyMui xoi1a rapMonuk Teopa-
Huwaap X=X cos (wt+¢,) k¥punmitijia ¢snaauu. TeHriavaia
@, 1= 0 BaKriaryu tcopanu dasacu ku donvianrny gasa jici-
WA, OXUPry TerriamMalu
X=X, sin (wt+g@,)

KYPHUHMHLIA XaM €3UL MYMKWH.

by 1efpariMa xapakaTHUHT Te3NAHUIILTY XapaKaT KAl LIMTiUK
OKOpUIa KVPUO YrKarK. byHaay xapakatia TedmK OWiail tesiia-
Hu Karjial Varapaaw? By KaTTaMisiap 6Up BakT MOMelITH [l
WKKHHYM BAKT MOMCGHTHTA YTrailia ysrapajiu, deMak. Oup 1yk-
Tavlal MKKUIIYM HIVKTara YIuia xaM ¥arapaad. TebpaHaéraH sxucM
MYBO3aliaT BASUSITHIAIT DHI KaTTa OFMIL HyKTadapuia (X=X Ba
X=- X)) TCOPAHULL TCXIUIH HOATa TEHI OYIALA BA KHUCM TVXTA0,
cV1irpa TecKapH HVHTMLLLIA Xapakaiat . X=0 MyBosallar xoiuai-
nart VTHHEIA TeNNK SHE Karra KuiiMara ora 6Wiaju. by xouaria
AKHCM TC3JaHUIIN HOMra TCHI 6&?)18)[”, YYHKH Ky4 HO/JI'a TCHr
637;::1;111. M)’BO3HH(I’F XOAATAH JHE KaTTa OFHIira MOoC KCiIvBIH
nykratapaa (X=X_ sa X=-X ) D82aCTHKAMK Kyul HI Karra
KHMAMaTIa 3pUHTIAHNY YUYH TCRIAHWU KHIMATH 96T KaTTa OViaiau.
Ademak. rebpativa xapakataa TC3AKK Ba T3 1alidin JaBpuit Vara-
pajin. Xap OUp AaBp opacuia Tes MK BEKTOpH HiTiamimn Ba yMo-

s

ayas O¥iinua Takpopaaud Typaiu.

60-§. MATEMATHK, TIPY KHUHAIU BA ®OU3UK
TEBPAHTHYJIAP

Magaruuk .10 OFHPHKMK MapKaskilan ¥ryarald uxruépmit Vg

arpodria redpana oaIdrat Xap KAk KarTik, kueMra alitu-

JAa . MastTHHKIApra MACOH KHAKD MUXI'a OCHIIrall IapauiiiHu,

HITa OCHATAH KAHULTHH. TAPO3UIANT HaHUHUHK K¥pcartHin
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4
paHIuy xdcobnaHajd. MaremaThK Tebpanruy ach
BA3lICH3 UHTH'IKA YY3UIMAHIATalT HIra ocu.I-
r'aH, MaIYM MacCAIM HyKTalaHt ubopar TH3UM-
ra aiTHAYIN. =/ i
AMataa yaywowry | 6man BasHCU3 HIra F /
KMYMK Maccajiu Hiapuaiu ocuiiia xocus 6¥iran

MYMKHH. DHI coaga Tebpaliriy MareMaTuk Te6- /m%mw
/4
J
/
/

-
TU3MMITK MaTeMaThK TeOpaHInY AcO Kapaul MyM- f
kuH (12.5-pacw). TeOpatrut MyBosaHaT BasMsITy & /- fp"
~

OFMPIIMK Kyud P OuilaH unHuHI Tapaniiivk F,
KyUuu Y3apo TCHI OViraH BakTia 103ara Keaiu. -x
yyHKH Oy Kyustap ¥3apo TCHI' BA KapaMa-Kapiiy [2.5-pacm.
HyHasiran 6¥najt. TeOpaHrMUHKUHE MyBO3aHAT BA3KSTHAH MALIYM
Oup KMYMK o Oypyakka OFIUMPCAK, YHH MYBO3aHAT BA3USITIA Kali-
TAPYBUYH KYU BYXY/Ara Kejlagn, sShHy
F, = Psina= mgsin o.
by Kyy V3UHUHT XYCYCUSATH XHUXATIAH MIACTHKIIMK KyyMura
¥xwanl 6¥1aa4, YyHKd Oy Kv4 XaM rebpaHruuHu MyBo3aHaT
XOMATUIa Kalitapuinra vntuiaam. IHysvnr yuyH xam Oy xyv
KBasHIACTHK Ky4 Ac¢O ataiaiu. HploTotHUHT MKKMHYY KOHYHH-
ra OuHoa I, Kyq Tapcupuzia TeOpalrny TC3IaHNI OJIaan. Arap
IAPYAHHHI MACCACHHM M, TeSIaHUIIAHM @ jlecaK, KyHu-aaru
MyHoc206aT Ypuisid OVitai:
ma=-mgsinag ¢k a=-gsin o.
Mandmuit uutopa F, KyuHUHI cnikuin AVHaIMIUKra Kapa-
1
Ma-Kapiiy #¥nasrannnruty Susiaupann. Pacsiad Sin(z=~[—

(oY,
OKAHIMTUIIN XMcoDra oJIcakK, d= —| E ¥ resnanuutunr KHii-
U
MaTura ara OyiaMus. MKknHuM TomoHaan o=- ©,> X sau.
TessaHUNMAapHUNUT Oy KMAMAaTIapuHy ¥3apo TeHIIamTHp-

., p
caK, @iX= “ix Cxu (0‘=§l~ OViuG, Oy TeOpanyyuaHUuNr HuK-

JIHK (JOMPABMIA) 1aCTOTaCHIIK ® = \f £ hopmyaa EpraMuia alnk-

q

Jlara uMKolH 6epain.
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TebBpanuin gaspu | = n ra acocati I'oitrenc gopmyitac
(&)
il
Kkesmdh yKaiu: T =27 -,
1

TebpalrvwiapuuHr TeOpaHMa xapakatiapuiiv GupuHun 6op
Taxpubasa Tekimpran oanmmaap aawnei, Doitrete Ba boc-
ceIb, WIYHUIIIEK, BOWKA OJIMMIIAPHUHT 0nG BopraH Wsia-
HUANEIAPY HATHXXACKA MaTeMaTHK TeBpaHruy yivil Kyiu/laryia
Xyaocara Ke1amMus:

1) reBpaliruura TabCHP DTYBYM KBASHOIACTHKANK KyiIH X
CHIBKUIITA TYFPU HpOHOPHMOHaN O¥iajin;

2) reOpariuy Kyila KW4HK Oypuakka OFTHPWITAHMA XOCH
ovsIraH reOpatMLLLIAPHA FAPMOHUK Tedpatinin 1e0 xpeobuain Mym-
kuH. Oruin dypuary 3% ;a1 oprMaraiiia 6y xynoca Vputiny O¥iam;

3) rebpaHuill jaBpy T¥Ia TeOpatunil JaBPUMHUHD SIPMUTA
TeHr O¥:1ca, OyHiai TcOpaHuuira oaari redpaHyd Kypulinit-
Jla E3UI MyMKMIL.

Taxpubaila OUp XUt Y3YILIMKAI'Y BasHCUS ML TYP.TH XKHUCM-
Japaau (1ynat, érod. ruiacTMacca) TaépaanraH wapualapii
OCHO, TEBpAHTHUHUIT TEOPAHULI JaBpHy lIapua Maccacula 0or-
MK oMacaury vicdoraanay. Wyinairex, TeOpalivii Jappy aMil-
sdtyaara xaM Soraug 6¥amacivrund Faawiei Tomonuat ted-
patviukr SoIMAAry Ba OXUPHIATY TeOpaHUIL JaBpiaapiiiu.
TCOPAHUITHUHT H0XPOILIMK (TEHT BAKISTHAMK) XYCYCHSTH AHHK-
Aani. BY KOHYHAST O4WIHIE (MeTra adguut) Oypuary 6° pan
oprMaraHia ypuisin 6Vaanu. Tebpanuur cyirypau rebpanmi
ovirarsmry cabadan rebparuin Jaspu rebpatirvanunur | yayn-
JHTHATG 60F.71MK,-‘IHI'H HATHUXACH A KBa3UDTACTUKAKMK KyUH HAMO-
HHILKM XpcoBura TCOpatuIu JaBpUIM OPTHIIN dHWKJIAHAIM.

10Kopu ary xynocaiapra acocasiaHud, KvAujiard HKKH
KOHYHUSITITH TabpUdaaiMus;

1. Arap ounauur Gvpuaru 6 aaH oprMaca, MaTeMaTiik T¢O-
paliryatHir TCOPAlIMIN AABPY VITMIT MAccacH Ba aMITANTY/A-
cura dormik O¥wvaitm.

2. TeSpanrvunuur TeOpanui AaBpH V3VHANKIaH YHKAPILA-
Fal KBApaT WLW3ra THpy ponopiuoHat 0¥md, orFupank
KYUM TC3IaliHiLalg YUKAPMAIAH KBAAPAT WLIH3Fa TecKapu
POITOPIHONLLIND.
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S IPYXKUNANY TeOpatlMYHUHT TCOPAHUIL JABPHUHH AHUK-
staimMu3s. OcMara ocyuarali NPYKUHANM 10KAai nbopat oyarax rv-
3MM NPYKMHATH TeOpaHrHd ;ied atanaau. TeGparirny MyBo3aHar
BasusTH 1A OVIIrania, yHra oFMpANK Kyuu P Guiian anacTHimK
Kyuyn F_ rancup ataau. By Kywiap HYHaIUIN KUXATHAAH Kapa-
Ma-KapLUM MyHUITH, aMMO MUKIOD XXUXaTAAlL ¥3apo Telr o¥i1aan
(12.6-pacM, a). Ardap TH3HMHU TalllK{ Ky4 TabCHpKIa MyBosaliar
BA3USATIIAL YMKapHuilca, SbHUM OX VKM OYiKHua uy3ub €ku cu-
k10, X Mmacoara cunrab Kyiind o0opuica, LIpyxHHain 1e¢b-
paHruy TeOpatia Gollnaiau.

Faa 0} f ‘ Fax
Oy
- o \_) A
P Yx
a) J)
12.6-pacm.

By TebpatiMa xapakar npyxm{aHMHr YY3MINII EKH CUKU -
annga xocu: 6yiran I snacTHKIKMK KY4H Xxucobura amaira
oig;iv. by KYUHUHT HYHAIMILY JOMMO TeOpalIrMYHUHT CHI-
XU UyHasmuwmra reckapu oysianum (12.6-pacm, 6,8). Llapua
TeOpaHWULL JaBPUJIA MYBO3AHATIMK XOjaTHAa TYXTA0 KosiMal,
6Ky HIIepLUsSICH Tydhallyii MyBo3aHaT Xos1aT1aH YyTHO KeTanu,
MabiIyM JaKkuKa TVxTab siHa Teckapy WyHaamna F | kyun tab-
cupMiia xapakar Kuiia doliaiau. byitail Xxapakar aaspuit pa-
BHIIA TAKPOPIAHAAM Ba MYXUTHUHT KAPIUWJTHIY HaTVXXACHIA
oxupu rebpaHnuLIaH 1yx1di4,m (12.7-pacm).

[Mpyxuna uysmiraga €ku cukwiraHaa (kaM MUkopida) 1'yx
KOWYHM YpuHiu OViam, sibHu

F,=-kX
dopmynanari KYpuHu6 Typudim- X
KM, NPYXUITAIH IIACTUKIUK
KYUH TeOpaHIMUHUIT abcoMoT
KuLmra TVEpY 11pOTIOPLMOHa

AN /.\_.,,a P
/ v
OVAnG, AOMMO MYBOZAHATAUK !

ROIATA FOMON MYHAaTraH 3KH. 12.7-pacr.

216

www.ziyouz.com kutubxonasi



JMHaMUKAIIMHT KKKMHYM KOHYHHTA acocall TH3UM TCAIaHULLTU
XapaKariIa UIITUPOK FTIAHIMIH YuyH ma=-Kx MyHocabaTHu C3uul

k )
MyMKMH. TUSUIMHUHT Teananving a =——X = —o, X Gynauu.
m

Tk
]

Hukimk (nompaBuif) yacrota m,= X —
m

., k
, UYHKM (9)=— /U
m

. 2n
TeOpanrvyunuinr Tebpany gapu dopmynara T = — LMKIKK

(")0
yacToTa UGOJacuHM KYitub, 1ipyXXunaiyu TeOpasruiHMHE Teh-

—
, m
paHUII IaBpPY aHMKIAHAIU, Sblin T’ = 27r\!’-}(— .

Dian GHU3MK TeOPAHMMYHUHT TEOPAHHMILL JABPUHK aHUKJIALI-
ra ¥raMua.

MDu3nk Tedpamud 1e0 OFMPIIMK MapKas3u-
Aan yrMaiiuran YK atpoduia TedpaHma xapa-
KaT KMJ1a OJaiural KATTHK, XKUCMTa aif Tiilagy
(12.8-pacm). byHaaii 1eOpanruyaa OCHIKLL YKU
OFMPIIMK MapKasuaatt | Macodara xolinatiaiu.
Dusuk TeOpaHrMMHUITT MaTEMaTHK TeOpaHTiy-
AaH (apKy, YHUHT MOANM HyKTa 1e0 Oyimac-
auruaup. TeOpatrvy MyBO3aHAT BasHsATHAAH
Xyia KMIUK Oypuakxa Oypub kit 106opuai-
ca. y rapMOHHUK TebpatiMa XapakaT KWIaiH.
(PU3MK TCOPAHTUYHNHT OFUP/IMK KYuu YHUIT i

N

OMMPIIMK MAPKA3UAA XOWIALTal LIMTU YUyH Teb- e
panrui MyBO3aHar XoiaTuia KauTaiy, JeMak, 12.8-pacu.

KAWTAPYBUH KYUY OFUP;IMK KyuuHuur I rawm-
KW 3TYBYMCH 2KaH. O oCHUNIHLI YKUra HucdaTall Oy KyYHUHT XOCK
KWAraH MOMCHTH M=-ll=-mglsino. ra Tenr 6§nam. Manduit uino-
pa KahTapysun F kyuruur 0 ocusinil kura HucOara tebpanrud-
Hunr Oypuam Bypuarura Ba sin o Oypuyakka TeCKapH ivianyua
OYAMHIMHYA OHILTUPAIH.

TeOparnuy ailnarima xapakar KMIraiu yayH xocud O¥;iraH
KY4 MOMEHTH M=lJ¢ ra Ternr sKaIMruHu 2¢aatud yramns. Kyu
MOMEHTIAPUITHHT TeHraurvan Je=-mgl sine TCHIMIMKHY E3ui
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MyMKUH. PopMyaaia ] — TeBpatirnuHHHE HIEPTIAH MOMCHTH,
£ — OypUaK TesJaHHilu.
bypun Sypuary xyia kuiuk 6yararisuru cabadiam sino=o

" mgl .
AcHuIL MyMKUN. Y X018 € = Jé —m; O¥1anu.

- ‘mgl

Dytinan nukiKk yactotalin o, = —= e Gearniacax, Gpu-
’
¥ J

\
3MK TeOparninunr Tedpanvil JaBpyuHu Kyituaard gpopMyna ¢p-
AAMHIA TOIAMMU3:
. 2W e
[=—=2m - —
o, \mgl
JleMax, (pUsUK TeOpatrHIHUIIT TeOpAMLI JIAaBPH YHHHI MAac-
cacura SorTrK 6¥siMail Maccannyir 1ebpaHriual  TakCHMIAl -

imura Gorimnk okare. Gopmynana [ = _{. Gbn3MK TCOPAHTUUHMHT
mgl

KEATHPWITAH y3yHiiTh. MPUBUK TeOparyuiap acoca N30Xpoll-

JIMK XyCYCUsITUIa OMHOAH coaTiiapia K¥1poK Ky LTaHH 1M,

61-§. TAPMOIMUK TEBPAHMA XAPAKAT
DUEPI'UACHU
MareMaTuK TCOPAHTMHIM MYBOZAHAT BASMATHNAN XYilA KMUHK
o, BypUaKKa OFAMPULE HATHXACH Ta TeOpatriira Kymmaa [oreii-
UM oreprust Oeprau 6¥siamMus, 6y SHEPrHsIHHHT MUKLopY W=
mgH_ oynaw. Qopmyiaga H_ — rebpanrny- '

HUHT DHT I0KOpY KYTapuauii Sanaruiru (12.9- ' 2
pacM). TeGpanruy kKViiuo ioGopuaras;ia, y teb- é‘l \\
pariMa xapakaT Kuaa Gonuaiiid, rebpaniuy I
OFUPAUK KYUHM BA UHITHHAHT TAPAHITIUK (KBa3U- / A

2JaCTUK K,V‘IH) KYUU TaLCUPHAa MYBO3AHAT Ba-

/
3USIT TOMOH XapakaT Kuaaiu. By xoina rebpati- w'/@j . ,}@ "
CMSHEHI HOTEHTTHAN DHCPIHSICH KMHCTHK HEp- /\J\\ A

rusira alinataan. MyBosaliaT BasusiTia redpati- * / 2

PUSHKHT TOTCHUAAI SHEPTUsACH TVNK, KUHE- k

TUK 2HTeprisira aliiauaiu. 12.9 pacw.
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my?
Wk = max \
2
dopmynaiiard V,  — 1apyariiir oHr Karra e M.

TeOpaHruy MYBO3aHAT BazUsITHAAH ¥3 UHEPIIMUSICH Tyhal-
A Vrr0, 2 xonathid sraynaitim, cVirpa teckapy MyHaj uuLia
opkara Kalitaau. WIDKagaHMul KyYHHHIT TaLCUPU Xucobra
OJIMHMAaca, DHEPrUusiHMHT CAKJIAHHAII KOHYHWTI'a aCOCaH MOTCH-
1M QN SHCPFUSIHUHT 3HT KATTa KUMMATH KMHETUK 3HEPIUSIHUHT
3HI KATTa KUAMaTKia TeHr OYidu, ssbHH

mV“
2

TebpaHruy JaspHii paBULLLAA TEOPAHTAILINIY YUYH 110TCH-
LMAil DHCTUS KWHCTUK 3HCPrHsra Ba akCHHYa, jaBpUi aina-
HyULIap aManra oma;m

- W, -—>W ->W, - W - .

Feﬁpamwumur ’IYJId Mex<mm< JHCpl mlcn IHCPIUSHUHT
ali;laHyIL Ba CaKIaHMIU KOHYHMIAa OMHOAH JIOTEHIIMAN BAa KU-
HEeTUK SHCPTHSLIAPHUWHT WUFMHAMCHTA TCHT

W =W W,

Kysarutiviap na'mx(acmm re@"f)am AYLIMHT TCOPaHMLL BAKTH1A
TCOpaHHULIAD aMILIMTYAACH acTa-CeKuil KaMaliuO Tebpanuuuiap-
HUII CYHULUWTA MIUOHY XOCHA KYi1aad. TeOpanuinnapHuir cyHu-
1ura ca6a6 reOpattryira GepuiraH GOULTAHFUY SHCPTUSIHUHT WYKK
BHEPruscura aiTaHus, arpod-MyxXuTra TapKIUITAKD.

TeOpaHMa xapakar jfaBOMHJIA TCOPAHTUMHMHI KMHETHK

my?
DHCPrUsICH Y3AyKeu3 Varapaju. Kuneruk sueprus W‘=—2-——

mgll

dopMmysianal anuk;1anagd. @opMynaga V — TebpaHHLLI BaKTv-
JIATY TC3AWTH. Denati6 YTraliMus/iek, KUHCTHK DHEPTHSIHUHT
JHT KaTTa KHHMAaTH MyBo3aHaT BasuaTHIaH YTaéTraHaa BYXY:i-
ra Kejxau. By BaKTjla TC3AUK IHT KaTTa KUAMarra DpUIHaiu.

5

mv: .
LHyHAHT yayH W/ -——-Z'L" oisanm.

fmar

DIGIA TOTCHUMAT SHEPIUAIINNT DU KaTTa KHEMATHHH TO-
nafauk. ByHUHT yuytl npyxuiaiy tebpatiruiiuur noteHuMan
JHCPrUsiCHHN aHMKCIalMna. 1Ipyxuiaan Tedpatirutiiy MyBo3a-
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HaT BasugTuaan X Macodara (uv3ub Cky CUKMO) unkapuiica,
TEOPAHTHUTIA RIACTHKIIMK KYUH TAbCHP OTHO, MYBO3A1AT BA3H-
siTra Kadrapuinra xapakart Kusagau. Fyk KolvHuTra Ouiioan 2aac-
THKIWK Kydd T =- kKX Talcupuia TeOpaHruy MyBosaHaT Basu-
siTuTa Kaitapyiranga kx aai O rava $srapanm. IF, kyunmur 6a-
Kapran uitin A= F_ xx 6¥m0, Tekwmpuiaérran 1ykraiard
TCOPAHTHMHHMIIT OTEHIIHAN DHeprusicura tedr oyaaim. Kyu 0

. ., N kx
JAaH X rata YUK y3rapca, YHUIIT ypravda KUiMaTu I"yﬂ =§F

y kx* .
ra TeHr 6¥aaim, Daxapuiarai Uil sca 4 = ——— ra TCHI' 6¥aiK.
2

HCMHK, 'I‘C(’)péllﬂdlllﬂapllldlll' MOTCHIIMAL SHCPTUSICHHKHT

"

. kx
OHMIl KMIAMATH CHIIKMIIL KBAAPATArA TCHIT W = =",

2

Y xoiaa TC6lel-ll"M‘lllMIH" SHI* KaTTa IOTCHIIMAN SHCPrUsICH
CWIXHUI )" K&TTa KhitMaTtra IPULIILAH BASMSTTA TVFPH KCJIAOH

apMOHHK TCODAHUIITHUIIT TVNA DHEPIUSACKTR
kx* mV* k_,
—_—t =X

= X? k. kP mV=RXT
2 k 27

TeHUIAMAlM UKKANA TOMOHUIIK K ra 6¥aud, X%%VZ:X:‘.
TCHIIAMANM XOCUA KMIIAMU3,
Teurnamana X. in;i sa X_TYFpu Oypuakiu yubypuak-
HUHE KaTeriapy Ba TuiotcHysackH G¥aranaury cabadau
X=X, sin «

MYHocabarHu E3uIt MYMKHII .
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62 -§. MAXBYPHUI1 TEFPAHWIILIIAP.
PE3OHAHC XOJIMUCACHU

AManga coaup o¥nanuran XycycHit relpaHruaap acocail cyys-
"y reOpadnuapaal ubopar OVia;1, UyHKH TeOpaHHII Xapactin-
jla TeOPaHrHIAry OHCPIusl MWKAIAHWIIT KYUMHK Ba MYXUTHUIIT
KAPHIWIMK K¥IMIH euriira capdsianaad. CyuMaimran tcOpaHuiu-
JIApHK XOCWI KMLIKIT YUyH TeCpallrdira TalKapyiall Jaspui pa-
BUIII;1a SHeprisi Oepul TypuaKniIM Kepak. JdaBpuit ¥3rapysuaH Kyu
TaLCUpHIa TeOpalriIHUHT TeOPAHUILLIAPY MaKOYPHIA TCOpaHULLLIAP-
s ubopar 0¥na;m. Macanal, paryro KapHaiK, Malldiial il MoTo-
PH, ;IaCTTOX, KOOMFHAITMHT TUTPay MaXXOypuid TeGpaliniiapaup.
MaxOyprit TeGpaHULILIAP/A YACTOTA TATITIKY TALCHP YacToTac Oulatl
AHUKJIAHTAHH YUYH Xycyculi TeOpanunriapia TeOpaHr1ulmni il Xycy-
CUSTTVAAH 1acToTa aHWKjIaBaad. Tebparirira Tancup ITYBUM Talllky
yarapysuari 1anpyit Kyd MaskOypuiosuH Ky 1c6 aranand. Maxoypuit
‘TeOpaHKLI YaCTOTACH Ba JaBPH MAKOYP;IOBYM KyIHWHI YaCTOTACH Ba
JaBpura TcHr O¥manu. MaxOyp:oBUM Ky TMHT GCpraraH YacToTacu-
Za MaxOypuit TeOpaHUIILIap aMIGTUTY/IACH, XaTTO TU3UMIa MakOyp-
JIOBUM KyuaaH Bouika HIKATaHUI K4 TaLCUP DTTaH X0 XaM
YsrapMaiian. Uikaiasung enrmi yayti capd- ,
JAHAH SHCPrust MaXOYPAOBUM KyY TOMOIIWIAT (ZZMTW
GaxapwiIraH Wil Xucodura TVIMpHITAIM. =

Mapas KUNAIMK, NPYXUHAM TeOpaHriy
CYIOK;JIMK MAXLI WIHUTa TYHIMpUATaH G¥ncuin
(12.10-pacm). TNpyxunHanu teOpanruura Gy <
X0Jj1a OFMPAMK Kyuu P=mg, 9AaCTHKIIMK
kyun F_=-kx, apxumea kyun F_ . kapum-
JTUK KYUW Fv R =-rV. maxOyp;rosun ky1 F=F_ I c‘gi,;f.:-:_
cos (ot+ o) TancHp 3Tanu. byHia @ — Max- |~ g E
OVPIOBYM KYUHUIT JIOUpaBMit wacrotacu. Arap | ><i- ( = Y51~
NpYXUHara 10K ocusiMaraH 6ynca, npyxuia § - Le= 4 -
aysuaMarad xodatd 0 MyBasaHaT BasMSITHH
kipcaram. Hlapua ocununt Gusat nipyxuHa
X, cratuk macodara uysuanb Koiran 6yiaaamn. by xonna napya
MYBO3aHAT X0nataa 6ymawunm yuayh P-kx -1 =0 mmapr Gaxapu-
1dm Kepak. TeBpanuul HATHXAcKIA CUKHI Macadack X jlad
Bol1L1ad xucobiiatain. Talllky KV TabCUPHAA TCOpaHTHY Maxkoy-
puit TeOpaHMa xapakar xuhia Gouaki . [IhloTOHHUHT UKKMH1H

12.10-pacxi.
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KOHYHMra acocan Teﬁpa}irmeHr XapaKaT KOHY-
HWHY, aHHUKAaHMHK3
: P- k(Xc_ +x) - -V +F =ma
€Kku
' P- kX -kx- F,_ -1V +F =ma.

* Bupumuu ya xa;t P- kX F o0 OYXraHm yuyH.

=ma +rV kX

MyHOCa0aTHM €3K111 MYMKHH. OXHPTH TeHImaMaHK
mapYaHUuHE Maccacura GYJIcak, TeHIamMa Kypu-
HUIUY KyWHIarnaa KYpyHHMILITA KeTaf:

o+ —V-!—X =-—4;os(mt+ a),  121l-pacm.
_ m m
by TeHmIaMA npyARUHAN Teﬁpaﬁmqﬂﬂﬂr MaxOypuil TeGpa-

k
HMIU TeHMriaMacusup. By TenrnaMaga —= mﬁ Ba —r-:28 neb
. m m

E,
Ganmnacax OXMPTH - ¢ = 25V+(_,3 X = cos(mt+ a) TEHTHAMA
m

KVPHHUILUTA KeTaH.

QopMynaiard S — TeCpAHUMIAAPHHHT c¥HUIN Koadpdmiu-
eHTH. TeHTIaMaHH eYMMH x=Xm cos (wt+a) K¥prHHLIAATH Tap-
MORHMK Te0panuinan nbopar 6ynany. bynaa Maxkbypuit Tebpa-
HUUIAP YacTOTacH ¢ O¥IMuIMHK XHeobra ot kepak. bus ten-
raaMaHyu eMMMMHK MaTEMATHK yoyiiia eaud yTHpmaii, Maxby-
puii Tebpannw amnauTyaack (X ) Ba dbasacy Taliky KyHUHr
¥3rapyl YacToTacH (@) ra OGOFMMK PAaBHINIA Y3rapHIIHHH
(o =const) Kalin TamMua. '

DHI 3PKUH TeBpaHUULTY TH3MMIA MaxXOypHil TebpaHuI-
JIApHH KaH#ait xacun GYMMIIHHN kypul ynkainuk, Papas kumaii-
JMK, POPH30OHTAN XOIATAA MaxKam- S
NaHTaH TaBKYATa Xap X Y3YHANK- F——— ‘E
Ka 3ra S¥arad MaTemaTuk TefipaH-
rAY OCHATaH GYIHb, ymapHMHT
YBYE-IJ'lHKJ'[&pH Moc paBuuina l , L, ,

Ly, 1,6%acuH (12.12-pacm). Te6paH- A
THUIAPHUHT MKKMTACHHY, Y3YHIHTH 4 I
$3apo TeHT OyncuH, auHK [, = 1.

2 b
12.12-pacm.
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A RC L

IHKIHK yacrora o, = B IAPTHAH ¢, =0, ASHHI MyM-
[ f az 04

KMH. ATap 1, y3yH/IMKIary TeOpaHrHuHU Xapakarra KelTHpeak,
acta-cexin |, Ba |, ysynaukzaarn tebpanrayiap reSpana 6o~
naian. 1, yaynnuknary TeGpaHrig sca Kywin Tedpana Gounnai-
[, TYpriHIn Tedpadrivng KaTTa aMILIMTYIANN Te0paHyiliibeg 103418
KEAWMIIWTA cabad Tallky Kyy TALCUPHAAry MaXOYpuid TeOpaHuIl
YACTOTACH (0 HHHF Y3rapuiny apKMH TebpaiMa Xapakar KMnaeT-
raH TeOpaHrMWIAPHMHT XYCyCHH 0, YACTOTACKHTa MOC KeinG Konn-
My, ByHmai xomcara Teﬁpaﬁumnapﬂuﬁr MEXAHHK pesoHan-
cu aerrnam. 12.13-pacvaa | a1, Teb-
paHTHLIap MaxSypuit Teﬁpaﬁﬂmnapn—
HUHT aMIINTYASCH ¥3rapHIly Kypca- .
TiaraH. PacMuaH puHuG TYpUdIMKH,
MaxGypHit TeOPAHMLITAPHUKET @ Yac-
TOTACH IOKHKHI XyCYCUI 4acToOTach o
Ta AKHHAAIMO Boprax capy TeSpanuiu
AMIUTMTYAABHAN KHAMaTHHYA OpTHG 60- | a1 3
PUILTHIa ONUB KeNaau Ba o= o, Wapt & , RO
GaxapunraHja pe3oHaHC XOLUCAacH m}w
Ky3aTuaaid. PezonaHe xompicac WINKANaHWIT Kyunra Gornyk;:
GYnub, WnIKaaHM Kanaanuk kaM GYca, pe3osarc yHIamiK
Kyund G¥imanu (pacmaa | ynsik) Ba aKCHMHYA De3oHaHC X0AUca -
CH KYJCH3 BYiIraHna VINKAIAHMOI Kydnn 6¥nanau (pacmia 2 um-
‘3uK). Bab3u KoMIapia TH3MMIA TAabCUP ITYBUM MaXOyploBYH
KYMHHHT TABCHPH XKyIa KaM MHAKIOpAA B¥nca XaM pe3oHaHc X0o0u-
cacH Kyanu 6¥nnmn MyMxnH. PesoHaHe BakTHaa MaxxOyphii Teb-
PAHULINAPHUHT AMIUTHTYAACH KYWHAArH (hOpMYynalaH TOTIANY:
Xm = F"‘ .
(LON

@opmynaga F_— Tallky Ky4HUHI aMIUINTY A KHAMATHHA
niopansuK Kyd, m — HLKaNaHH Kos(GduimuesT™.

Pezonanc xomucacwiy Goigany Ba 3apapid TOMOHIAPH-
HY XHcofra oauLI Kepak. AMHUKCA TEXHUKAIA, XaIK XyKanu-
THIA, MAlIMHACO3NMKAA, C2MONETCOZITHKIA, yﬁ mrpmm.uuna
z[apenap VCTUTA KYNPUKAAP KYPHILLIA. '
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MacanaH, yiiuMns onnmuoaH yTHO KeTaéTray oFup MALHH-
HANAP TALCUPMAR YHIADUKHT ORMAcKH THTPAUM cesuaaan, Oy
XOTIAT MaXBypHi tebpannuinapHuHar HatxKacuayup, Tapyxaan
MabIYMKRE, MAKOYpUil TeCPAaHMIIAAPHRHT AMIIMTYIACH Kec-
KMH OPTUO KeTUuH HaTrxacuda 1831 dvnn MadvecTp miax-
puag, 1905 #unu Tetepbypr waxpyia Bapé yeTHra Kypunrad
K¥npuraan cad Toptubd YyTHO KeTaéTraH ackapMapHUHE OEK
Tallaiil yactoracd OHIaH KYIPHKHUHT XycycHil TebpaHuIl
4acToTacH MOC TYIIHG KONHIIKM HAaTHXKACHAA KYTIPUKHUHT Te6-
DAHMIU AMILTMTYAACH KeCKHH OpTHO KeTHO, KYnpuK 0y3uImnt
KETraH, ALHM Pe30HAHC XCAUCACH 103ard Kearad. PesoHanc
X0qHcackra acocaanud Mypakkad TebpaHduntap omamii Tebpa-
HULLIAPTa aKpaTiiaiu, ALHN Mypakkad TebpaHui TapKudu-
Jary oAnmi TedpaHHULIApHWHI YacTOTac aHHKJtaHAaM. By xonn-
¢carmaH pagHoTeXHHMKA Ba offHaW XaXOH MYXAHAUC/IHK KIILTApKH-
B3 keHr dholgananunay.

DHAY aproTebpanuiLTap OUNAH TAHHILAITHK, ABToTedpanum
Ied Taky MaHbanaH ONMHASTIaH AHEPTUSIHHHT ABTOMATHK Da-
BHILINa DOIMKAPUNAANTEH TH3UMAapna comip Gynannray cy}mal‘»’r-
ITUraH TebpaHHULTApra aiftunanm.

ABTOTEOPAHWLLIAD COATNAPAA, EKTP KYHFHPOKIapAa, JaM-
NI FeHepaTopiapaa 103ara kenany. TeOpaHrHuny COaTHH Nili-
JAIH XapaéHUHH KYpuG yrkai k. ByHzai coar THIDIY FHATA-
pakka sra 6¥AH0, YHHHT THILAAPKUIA Maxcye waki Gepuarax.
Funaupak xapaxaTnadraHia YHHHI THULIAPU Maxcyc [akI-fu
INACTUHKaHY POX TYTHO Koaub, rox, 6¥mathé wbopany, Thu-
JIM FHAIMpaK 3aHXMPra OcHIIraH 10K EpIaMMIa XapaKatra Ke-
THpuAany, Tebpanruy TeOpaHadTraHAA YHVHT THILIADH TIIac-
THHKACHHW TYTHO TYpraH malTia YHra TaboHp KWIAYBYM Kyd-
HUHE TABCHP YUIWFU alilaHKil KU opkanyu Yrud, aiknadtu-
PYBYH MOMeHT Hoara TeHr O¥nagn. [LiactiHKa tniraan axpa-
naérranga, v Sunmad TebpaHruura KHCKa BaKr uyuia ocnnud
TYDran 10K XOCUA KWITAH aifaHTHPYBYN MOMEHT TALCUD KWING,
Te6paHrua 3HepruacHHH opTTHpail. Kypiuama TefpaHrHYHUHT
SIPHM JAEpAA HYKOTraH 3HEPTHICH AHNARTHPYBYY MOMEHT Tab-
CHPMHAA ¥3aTWATAH JHeprygra alHaH TeHr OVaazurad Kuiano
TaliépraHand. Xap JaBpla TedpaHruyura UKKH MapTa, ¥ MyBo:3a-
HaT XomatupaH YTaértraH malTaa TvpTky Gepuraad. yHnai
KMAnG, xap 6Mp gasp MobaiiHKaa TH3MM HKKH MapTajad 3Hep-
TR onaan. by sHMepris HIIKaTaHULIIHK eHIHIlra capdaanainran
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sHeprusgaad opTvK, BYauG TeGpaHuin 6yMaiiay, NneKUH aMrTuTy-
JaeTapy Japaxafga xnypx G¥ica, TebpaniliHy rapMonyk 17¢6-
paxuLr aed xpcobaa MyMKHH.

MACAJIA EYMITT HAMYHATAPY

I-macana. DpKUH TYIIMII Te3MAHWIUH B = 9,8 M/c? O¥iraH
XKo#nap yuyH opani TeGpanunwu nagpu T = 1 ¢ ra TeHr O6yArad
TeOPAHTHYHVHT Y3YHANTY TOMICHH.

Bepunrad: |Eyuur, Quaauii TebpaHimap yyyH TeOpatiail

£=9,8 M/c? |naBpnHu TonHLI dopMynacuaaH doifaaia-

T=1c HaMuz 7 =2:?:Jz denT = JIJZ
g g

Tormu gepak: | PopMynaHd HKKATa TOMOHUHK KBaapaTTa

1-? KYTapu0, TeOpaHIMUHUHI Y3YHIIMIMHY TOMaMHI3
g
g 93 / x (1c)
= =0 994
o (3,147

Kagef. 1=0,994 n .

Z~-macana. Vxxu teGpadriy GUp BakTIa TeOpaHa Golnanu.
Bupsayd tedpanruy S0 mapra teGpalra BAKTIA, MKKHHYUH Teh-
paHrya 40 MapTa Tebpatand. by TebpaHrawiapHy y3yHAUKNapU
nuchaTi aHUKFAHCHEA.

Bepuaran: BupuHuu TeGpaHTUYHEHT TeBpanuil
- h,=50 TeGparum pakrunu: 1= T h
- h,=40 TeGparuui MKKMHIUCHHIKY MOC paBuLLITa
Tomnuul Xepak: t= T, h, 6¥aanu.

L -7
TeﬁpaHMwﬂap BAKTU TEHT GYATAHIMIY YIYH ymﬁy MYHOCA-
GaTHH €311 MYMKHH
Tl l-ll.=‘ TZ h'l

TeOpandw gaspH GopMynacuHu Kyinaimus.
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. 2mh ( =2sh \/7 na.Hl n?=] n,? HA TONaMH3. -

4 K _(s0) 16
5, & (50 25

Kaeob, %zl—é .
: 25

J-macasra. BUp Xolina Typrad KXY TeOpaHTIYIaH GUTTac
Oup X1 BakT qaBoMuaa 10 Mapra, HKKHHIHCH & MapTa TebpaH-
ca Ba ymapHMHI yaymnuxknapu 0,1 M ra ¢apx Kuwiaran Gynca,
Xap Gup TeCpanriIHrMbD Y3YHAMIOTAPY aHWIKNAHCHH.

BepunraH: EBuutr. TebpaHriyHuHT TeGpaHUIH BaKTAapH
=10 Moc pasnga =T \n,

n,=6 t=T,n, 6¥manu.

1,-1=0,1 u

Tonnur Kepak:

L -271,-7?

Baxgnap renranrigas T,n, =T n, Hu €svw MyMKVH. ByHaaH

' ZMLJE:ZMTZ\;EI KeMHG IMRA.
g g

» ' I n
n2l=h’l, nman i=nT; .
1,~1,=0,]
Tusum TysaMus: < 1 h} T
zﬁf
LS rhﬁ (01+z)h1
SO, hf’ B
I 014 01,536
5 =012+, B2 0, (2 12 0,1k 4, s ;1; = =0,056,,
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M+ 0,056 m = 0,156 M =

L=0,1m+1=0,1
,=0,1m+1 =0,1M+0,056m=0,156 m
Kaeob. 1= 0,056 m; 1,= 0,156 u.

d-macaro. bukpnurd 73 H/M O¥aral rpyxiiHara ocuiarat
10K t=6 cexynp ganpomMuga h= 10 Mapra TeGpanica, Npyxuniara
OCHATAH IOKHHHT MACCACUHH TOMHHT.

BepuiraH: Eunut. Ilpyxunara 0K OCHITAHAA,

k=75 H/M | nedopMmanvig HATHIACHIA TU3HM TeOpaHaad,

h=10 ¥ XONA2 THIMMHHHT TeDPaHHIIl YacTOTacu
=6c GUpAMK Ba Macca opkaii KyHnIaruya

jk
Tomnuir kepak: udonananagn: W,={— .
m

m-?

HEyH#HTAEK, HHKIHK TacToTa TeDpaHuil JaBpy OunaH Oor-
niaHraH 6¥naau. TeGpaHuiil AaBpHHY NUKITHK qacmra GunaH BoF-
" NMEHHIIMHK TOTIAfIHK

t’k.
22Y_ 0k r T’k 17 t°k
(?] e A M S S aE OV

_GRTSH S, 36¢'XT5SH/, 18Xy’ 27
2x(3,14) %10 2x9,856x100 9.8 19,6 %"
Kasob. m=27 xr .

=27,

S-macasa. Coat Tebpanrwyu epzaa 1 ¢ ga 1 mapra TeGpaHany.
[y coar ep cupTUgaH MabiyM Hup GanaHmukaa 10 coar BakT
moDalitkaa ep cuprira  pMclatan 3 ¢ opxaga xonard Oynca,
COAT KaHaah DanaHIIMKAa Koinamray?

Bepunran: Euy. TeOpaHrugavur ep cupringa ga h
At=3¢ BanaHLIMKIATH TeGpaHiLl AaBpAapH MOC
ch=6400 KM paBuIaa 1,=2x% J—BaT 27 {

o 1=10 3600 ¢ Bymamm.
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Toiuul Kepak:
h-?

. .M
hp CUDTW/ArY BpKUYH TYUIHIN TCRAAHHIIN giz(;—R—’- . Cp CHUD-

M

T OVilaamM.
(R+h)°

THAN Batal LMK oca €,—C
. M
G 5 ,
&_ R+r) R

= o TEOPAHHLU ZaBPIapHHMIIT HHCOATH
£ G "‘4 (R + h)"

RZ
. [ "2 g2 2 .
L t"_"z“ 7_1'"&‘ Jiccak, ,13?: K 7 ,L,’= Gynajn.
I, V& 17 & 17 (R+hY T, Rvh

Th + T, R =T, R redpanum gaBpuHuHr dapku T,-
T= U
=AT necak, AT= 7 KEAUD UNKAIU.
Ep cuptuaa t Bakraa Teﬁpm'mumap conun h ra t=hT, 6Viub,

: .. A
UKKM X0il yuyH AT = hAT HM €M MyMKMH., AT = ‘R HH

T hxn

TeOpaHUW coHu h ra ximaiiupeak, A7 xh= = A7 xenub uu-

- i xh
kaad. T=T, niwm xpcobra osicak BakT Gapkuim Ar= e JlAI TOLIAMMUS,

R xAl
Oxupru dopMyaajail = - ——- OANAIVINK TOLUWIAIN.
!

b= 6400510’ w X3¢ 192x10°
10x3600¢ 36

M=533,,

Kaeoo. W= 533 m.
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X1II 600

63-§. MEXAIIMK TY.TKUILTAP.
TYJIKMIL TYPJIAPA

bu3s iy pakrraua Moaauit HyKTa EKH XKKMCM TCOpaHUILIapu-
HH Vpraiuinia 6UTTa KOOpAMHATAHM aliMKanl buaan kudosi-
JAHAUK. AMasila 6Up BakTTMnT Y3uiia ¥3apo doranran 6up teua
KUCMAAPIHHI TeOpaHMIIMHK Yprasuinra TYFpy Kelaay. bynjan
XOUI1api1a TU3MM Oup Heua 1eOpaHuil TH3UMIAapUIalT udopart 1c6
Kapaiad. Byiuia Oup TH3MMHMHT TeOpatinisiapy OoniKa TH3HM
TebpalUiapyura TabCHp KWiiaiu Ba akcuiida 6¥ian. byriai
MYPAKKAO THIMMHY TALLKWI KMAraH A10XHHIa TU3UMIAAp Mapiu-
an isuMAaap et oputuinaay. Gapas KUNai MK, CHIWL [IPYXU-
Ha OPKATN Bortalral MKKuTa Oup xui teb-
panruyian uéopar teOpaHuLl TU3WMUIK
k¥Vpaitank (13.1-pacm). TebpaHruuiap TyK
BasusiTaa 6yraiia npyxxuHa aedopmaliusi-
stanmaran 6ysiann. TeSpatruu OUpHHUM MY-
BO3AHAT BA3MSITH,IAH YeTIa YMKAPUAKD, xap ;
MKKa1a Tedparirny K6 106opu.ica. tes opa- ' ~
1a UKKHHYY Tebpatruy xaM tebpaiia dolu- W
JIARAN, MYHKK TIPYXMHA TOX uy3UiIud, rox 13.1-pacu.
CUKMAND, UKKHTIUY TCOpaniirnaiy xaM TeopaHTupau. byiina ou-
PHHYY DEpUIIral DHEPTUS aCTa-CCKWH MKKMIINKM TCOpAHTUYIIN
TeOpattupunt yavi capd O¥nann. Harmxana OupuHyy redpaH-
rut TedpatMinaapy aMILITYIacH KaMalind, UKKUIug rebpali-
THUHHKH 5¢a opruh 6opaju.

Mannmym BakriaH cyHr GupuHUM TeBparuy OyTyiutail tyxral,
UKKHHYUCH 3HI KaTTa aMILiuTya Gibiad TeOpara Golimaitan. M-
KAIAHULIHY eHTMLLra capdaaHaauran dHepruisl Xy/1a 03 0yirad-
JIA MASKYP aMIDIMTYIIA TAXMUHaL OHpHI UK TeOpasruHUHT Do~
JIAHFAY DAlTIary aMIVTHTYIacura TeHr 61014, cirpa oca 1ed-
pairvLIapyuHr TebpaHul xapaéHu aTMallafd Ba XapaéH ;1aB-
PHT paBULLLR TAKpOpAAHAIN. Tedpatirv1apuvuir oFunsapy oup
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Xy B¥;ca, xap MKkasia TeOpaHrug
Xam Oup xu1 dasaia, 6Gup xus aMii-
JIMTVAA Ba vactora Busian rebpana.i.
[TpyxuHa aedopmarmsra yupava-
ratanry cadadau Tebpatrduidnr
TCOpAHMILIKATA TABCUDP KHUAMaWAH,
ACMAK, TeOPAUTMWIap Ypracuis AT
SHEPrys AMaLMalian, 13.2-pac

Arap TeOpaHruunap KapamMa-Kapiiy roMolra Oup xun oyp-
qyakka orupub KVINK6 rodopuiica. TeOpanruwiap KapaMa-kap-
wy pasaga, aMMO aBBAITH YACTOTACHTa HUCGATAH KATTapokK
yacrora Ouitan rebparragam. bynaa npyxuHa rox uysvimG, rox
CUKMIAIHU, JIEKUH YHUTIT YpTacujiard Hygra xoitujaau KV3rai-
Maiad, HaTuxkada TeOpaHrrunap ypracuiia dHeprusi anMawmmMait
Tebpataiy. boratiral TH3MMIAPAA AJIOXUIA TU3MMIIAP COHH N
Ta 6yica, Oy xoiia xam Tebparnin XapaéuM 10KOPWIArH/IeK
avMa’ira olagu, aMMo yiapiunr yacroracu h xus 6%:1anu (13.2-
pacsm). borianrall TusuMiuH TebpaHuul vacrotacy U TH3UM-
HUTIT ViIYaMIapUra, 3UtIMIMIa Ba MaTCPUALIAPHTTNLIT DjIaCTUK
Xycycusitiapura Soriuk Syaau.

TeOpaHUUIIAPHUHE MYXUTAA TAPKASIMILL Xapaglii TYAKAN 1e0
aranam. Pusukana xap xus1 rabuarra ora oyran Mexalvik, oieK-
TPOMAFHUT Ba BOLUKA Typaark TYJIKHILIAp SHII Wit KYpUiIaim.
AMMO YAAPHUHI TApKAIUI KOHYHUSITIADY KYTT KUXaTAaH Onp
XUg O¥AraHaury caabam ynapHU MexaHUK TVIKUMH ach Xpucod-
Jar MyMKUH. By T¥ikpt siapiarv TeGpaltmiiiaapHuHn TapKamim
KATTUK, CVIOK BA I'a3 Xoj1aTHAarY MyXUT 3appadasiapy ¥3apo tab-
CHPMHIHI HaTHXKacuaup. MyxXHT sappadalapy opacyaaru ¥3apo
TALCUP TEOPAHKIIUIAPHM Y3aTHIN HIARTHAA BYXKYIFA KCIAAIaH Di1a-
CTHIGIMK KYWIApHU OpKAM aMaira OHIMPHIICa, TYIKHH 21aCTUK
TYKUH 10 aTataad. Toryi, YATPATOBVII BA CEUCMUK TYAKMILIAD
2IACTHK TYAKANAApMp. MexaHuk TV IKMHAap OViiaMa Ba KyHaa-
JlaHr TYAKUHAapra 6ynuuaan. 13.3-pacMia k¥aianr t¥IKuH-
HUHE TAPKAIAIIL CXEMACU KYpcaTHsirail.

Tacsupia dnacTUK MYXUT/A TapKala€Trail TiaKuIsiap yqaym

M.

r
OUp-OUPUIIAH UOPAK ;.mnpra( — )dmp& Kus1a;ran Genirra xoiar
4

K¥pcatuiran. K¥pecatkuuaap du.1aH sappadaiapiiuiir xapakar
Hynaim Oearvsiarall naitia 6apua sappavanap (Hyxranap)

-
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MYBO3GLAT XOslaThaa O¥1aau. Bonuanruy sakr MoMenTiaa Ou-
PUHUM 3appara MMITYAbLC Oepuica, By sappaya KYILIHE 3appaiap-
I'a TabeHp yradu. HaTrxaaa acTa-CcCKrH KVIIHY 3appadaiiap XaM
reOpatima xapakar Kutajv. KYiunu sappagasapumir redpanmMa
XApaKarTy vrepl st Tvdaitam Gupos Keunkam. Va nasbaruia Mas-
KYP 3appaya 1HasOaTAary sappavyaty Oprairrupaiud, vinoy 3appa-
ya XaM Oupo3 keunkuw Gwian xapakartra Keiau. 1y Tapsia
Boprair capu KYTIpok, sappayanap rebpara Gouriaian. Tebpanani-
nap 6up 3ymaa yzaTiiaMaraty Tyalinm sappavaiap Typiad $asa-
aap Owaad rebpanud, UyKypuaisap Ba uykKuiapaall ubdopar
TYAKUHHY XOCH. KW,

. 4 5 €. 7 8 9 10 /2 13 f¢ 15 16 {7
=0 i Ll ad s ol T o X

2. 1 - )
{:I- _]3 &35 - ' X

41 : .
4 £ -
{_T. _2,.-""‘ T8 Y] .x
~7 le 17 ls0
[ i ' ’
3 &/ L\‘ifz i

£:§I—Z: JVF O S AN X
- s ' 1 At 73—4/,\
=17 | ' ' * -
13.3-pacas.

MyXUTHHIT 3appavaiapd TYAKMH Ounad Oupra K¥umaitiu,
GasIkM Myamtsin T j1aBp OMall MyBO3aHar xofatu arpoduia
TeOpaHanau. Kymiaasanr TVIKMH ACO MyXMT 3appadatapuiiiar
TYAKAN TapKIWL WVHATMIUKIR [CPHCHANKYASAP HYHa/ KA
TeOpaliniiMra ail tHAaIu.

Suau 6yiaama TYAKMHHMHIE OYWIMIIMHY KYPUO YHKAMTNK.

13.4-pacmiia G¥iinama TYAKUHRULT TAPKIMLI XapaSHu Tac~
supiaxrail. Byiait T¥aKuin Hapbataalind Kenaauraln CUKAauI
Ba cuipaknanuiiiaad ubopar 6Viaub, yaap TVIKMH TapKanuim
AYHANMIIMIA Xapakarjanaju.

Pacmiar kypuuu® rypubuiky, t=0 pakT MoMeHTH1a 6apua
3appauaiap Mysosaliart xosatwia 6Voiaau. bupuiry sappauara
UMIIYABC BepUAUTIIK D1IaH Yopak jaBp nudaa (t=T/4) domnaa-
HFMY BAKT MOMCHTHEA 1THCDatal OMpHHYM 3appaliuiT TebpaliMa
XAPAKaT Tesianry OCHIMITIY 3appauara ¢tub Koaaad, ammo Oe-
uIMHYM sappaua 6y BakT1a THII XOJAaTHHW caksialm. by BakT
OHPHHYM 3appava aMILIMTVAA KIHEMATHIA TCHI MUKIOP i VHITA
CHILKHO yirypaay. bupuiiayn Ba GCIIMHYM 3appauaiap opacuia

o
N
Qi
NPy
£}

FY
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cukuamnig Ovaaan, Oy nagria 2,3 sa 4 sappavanap ¥3 xapakatu-
HH JaBOM ITTUPUOG, Haraals YHITA CHIDKMLLIIK JIABOM STTHPAU.
t="T/2 NaBpia THIKUIT TapKaAUIin TYKKU3UHYY 3appauala etud
genaxu, TYKKU3NHUY 3appaya Y3HHMHT THIHY XOAATHHH CaKiai~
AW, DMPUHYY 3appava MyBO3aHAT X0:1atra Kaitrrad Oyaaiau, 6c-
HIMIUK 3appaya 2ca aMILIMTVIA KnMaTura Tenr macogara $rra
cIKAraH O¥nanu. Bupuiuy Ba ScuinHuy 3appadailap opacuiia
CHIpaKsIaIunL (YY3HInIL) opasinrd xocuil 6¥naaun. beiimu sa
TYKKM3HHYH 3appadaiiap OpAIMFU1A CUKMHUIIL XapaéHu aMalira
olaaM. byraait redpaHma xapakar JaBpuil paBullLIa Takpopia-
HUO Dopay.

o o2 3 4 & 6 T 8 @ 10 N 213 IS W A7

=0 X
N , ) [ 4
7| ; .'fz*‘».-.‘{_;;- B I H 1
CUMRE) bR 3T Y : e — o X
ol s N : 19 1 4 ¢ 1 4
R ; 1] : 1 i -
o 2 LML i . J Y
:é’? (a2 M i i K : ‘ 3 X
H od 7 ‘” A5 ) K [
-4t / & T ;A e
7 : RER
il'e |-72i

i3.4—pacm.

byitnama tyiaxkuH ae6 TeOpanuuuiapy TVIKUH TapKainil
HyHanumiumga o¥naiurad TV;IKuHra alitunaay.

K¥upanaur t¥aKMHAA MYXUT KaTiamiaapu Sup-Bupura Hiic-
Barat CUIXUD, CHIDKULL AMDOPMALIMSICU OPKAAN TYIKUH XOCH.I
KuiMHaaM. bynjai tHaKuimap $hakaT KaTTHK, XUcMiiapia Ba
CYIOKIMK CUPTHAA BYXKYAIA Ke1aau.

byitiaMa TVIKUIapiaa MyXHUT KaTsiaMiapy 1asGat Ounan
3uwialunsb cuitpakiialiagy, 1aTixKaaa MyXHTHHIT XaxMu Ysra-
pa;n. ByHaal XyCyCudaTH KTTUEK, XUCMIIap, CYIOKJIWK Ba rasiiap-
ra xocjidp. demak, 6yi:1aMa TYIKMHAAD KATTHE XUCMIAP, Cy-
0K/IMK Ba rasiiapiia TapKO MUK MyMKHH.

64-§. MEXAHUK TYIAKUHJIAPHUHY
TA®CHBJIOBYN KATTAIHUKIIAPH

T¥sikunnap daso Ba BaKTIa JaBpUR paBKIILIa TaKpop:1aivd
TYPYBUU Xapakar XyCyCUsiTvra sra OViraHaury yuyn KyHaananr
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TVIKUTIARE DazacUv ALMIGIALIHK.
MPapasz Kuialiaug, k¥iuajiaHr
TVAKMIT 3appavaiiapy pacMiia Kypea-
Twiraruiek OX dinaidiuna 1ed- o
paniacérrati 6Yicun (13.5-pacm).

ATap MKKU 3appaua TeOpaliuti
H¥HAIMWW L2 OUD BaKTIA MyBO3a-
HAaT BasUATHIA YTUO, aMILIUTYIACH 13.5-pacM.
KUAMaTAApUHMHT MOJIY.IM OUp XK1i
KHMMaTra Ba 6Up Xwi MLIopara sra 6¥ica, yIapHutl rebpaHuni-
JIap¥l XaM 6up dasaga 6§naiu. By xonar 0 Ba 4,1 82 5,282 6,3 Ba
7,4 Ba § HyKTanap yuyH YpUIDIMaup, 4yiku 6y Hykranapia Teo-
panudiu gasanapu GUp Xua O¥aany, SILHA o, =a,. Y Xoda dasa-
SIApPHMHT CUDKUITM Gup xua 6§imb, o-o,=2np (n=0,1,2,3..)
thopmyna EppamMuaa aHUK[aHATH. Arap Tebparivi $asaiapy ak-
cuHua Bynca, y xoa0a Qasaap KapaMa-Kapiuy uiopam O§naau,
SILHM 0 =~0L, LIAPT 6aXapuiain, (pasaiapHUHI CHDKUI KyiHH-
jlarM MyHocafaTiaH ToIIanuU: ocl-ocz=1z(2n+l)(n=0,1 ,2,3,..). by
xorarra 0 8a 2,1 Ba 3,2 81 4,3 Ba 5,4 8a 6,5 Ba 6,6 Ba § 11ykraaa-
PUHKHT TeOpaHUINKM MOC KeJIaju.

Arap HKKH 3appaya TeOpaHHIL BAKTHIA MYBO32HALIMK Xona-
TUIAH 6UP BakTaa YTMaca, YJapHUHT dasajapyu criaxuimy 0
Ba 180Y ra teHr Oyamaiiau.

TYnuk pasp acG MyXUTIA TapKanaéTral TYIKMIL 3appaia-
CUHMHTr 6Mp MapTa TeOpaliuiuM yuyH KeTrain Baktra aiTuiaajiu
Ba t Xapdu duan Genruaadaay.

TynKUH uactoracy jch TVAKUI JlaBprra Teckapu Iportop-
uroHan o¥nran sBa lc apoMuga ry;ikuH TeOpaHULLIAD COITY-
HHM udojsaIoBuM KaTraiukka aitrtuiaam. Yacroracu v (HIO)
xapbu Ouwinan GcruaaHanm, SbHU

bup TYNKuH aaspu vudaa 6up xuia ¢dazasa reOpaHaérran
HKKM HYKTa OPacuiard »HP KUcka macoga TYAKMH Y3YILIUTH
ned atanaau Ba A (aamona) xapdu ousiaH OCIrniaHa .

MabiIyMKH, 2IaCTHK MYXUTAA TeOpalinuiap AOUMMHI Te3-
JIMKAA TapKasiaaM, aeMak, TYIKyH Yrrad WTHUNT YUUHT 1LY
iy ¥rran Bakrura nucdaty OMs1an Vidalaaurail Karraiuk
TVIKUH XAPAKATUHUHI TAPKAAULIT TC3MHIY 360 atasiajivi. Arap Jas-
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pra teHI T BakT BA TYIKHMH Y3YHAUTUTA TCHI % WVA OiIMHCA,

[ >

=— OYnaam.

~

o]
Arap T = — HK X{Co0ra 0caK, y X0/d TApKAJIMIN TC31UTIH
v

V=3)u 6Vi1auu.

TYAKMH TapKaJIKHI TEXTHrH TVIKKUH ¢azacubinir dazogaru
CWIKWIIHUHY aluK 1arady yuyH (pasaBui TesaukK aed arajilaiu.
Macaiian, Kyrganamr TYIKUHIApAa YyKypua Ba UyKYpIMKIap-
HUHT, OVillaMa TVIKKHIAP/a CHKHANLI BA CHAPAKIAHWIUHWHT
XOCHJ OVAULLIN.

TYAKMHHMHE TaPKATHIL TC3JUTH NAcT wacroraiapia re6-
PAHULI vacroTaiapura sMac, 0ajiky MYXUTHHHI XOCCacH Ba
XycycusiTura Sommk 6yiaaan.

byiinaMa TVWIKMITHUMHT TapKanuil Tesidrd OHT Mosaynm-
HHUHT MYXUT 3UYAHTAra HACOATH OMNaH altMKIaHaju, sbHU
V, = l— , OyHja p — Myxut suuanrd, E — KOur momyiu.

\p -

KyHaajaHr TYAKMHHUHI MYXUTHAE TAPKATUILL TE3NUTH MY-
XHT CHDKMII MO/AYJAMHHUHI MYXMT 3HYJAMTHTA nuchaThiall To-
NUAALN, SIBHU

| Ry
v 6,
P
bopmysiaga p — MyxuT suuaurd, G — CHIDKUIIT MOJIY.TH.

Top €xu uy3niyBUaAH UM YIVII TVIKHHHUHT TapKaJTHLI Tes-

JIUTH

vo= 1
ym,

hopmyiagan rouvnaid. by dopmynana F — Tapanisiuk Kyuu.
M, — V3VILTMK GUpAMTiiary macea.

Arap T¥IKAN OHMP MYXUTaH UKKHHUH MYXHATEa §TCa, Macto-
Ta YarapMaian, TVIKUHHAHI TAPKAUTAL TCIUTH MYXUTIa BOF-
UK OYsiranmy vayn TVnKuH 61p Xua Y3rapaiiu.
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65-§. BUP KHWHCIN DJACTHK MYXUTIA
TYJNKHAH TAPKATHIIU

Arap TVIKMIT MaHOay OUP XHHCAM H30TPOTT DIIACTUK MYXUT-
Jla koiaawran Oyiica. v xornia ManOaian uukaérran TVIKUI
(aszona xamMa WVHasm OYiMua Tapkajiaiyd Ba Mawiym OMp
hasana Tedpanasm. Xy WyHHHUTACK, DUPARK BaKT OPIHEN,1A
TeOpATUIIIa MIUTHPOK STaétrad Gapua 3appayanap xaMm OUp Xui
hazana eOpaHud, TYAKMH XOCW Kiiaau. Myaiisiin Bakria Sup
xun (pasaia TeOpaHagTraH 3appavanap XOCW;1 KUIITaH CUPT TY.IKHA
dporru aciiviiam. TVIKMH TADKANM LM HYHAIMIITMHA Oeriiai-
AWt YH3BKAap Hyp €6 ataiam. TYIKUH GporTHUiTMHr Wak-
Jvra Kapad cepuk Eku siccH TYIKMH KipuHuiingia Oyanu. 13.6-
pacMia cepuk Ba SICCH TVIKUH (bpoHTH K¥pcaTuiran.

TynxuH MauGangan y3o0K OyiraH HykKranapia cdepuk
TYAKUH GPONIITUHHNT YHYA KaTTa O¥aMarai KUcMu aMastja siccu
6ynaau. byiina 6apua vypnap ¥zapo napaiiei 0¥un0, TYIKUH-
HWHT Ma3Kyp KUCMU fAcCH TVJIKMH 1e0 aTaiaid. YekiaHMaraH
MYXUTAA Xeu kKaHaal TVCUKKa yupaMaik Tapkagaérrad TYiaKuH
IOFYPYBUH TYJIKHH ;10 atanaau.

(Mapas Kunalmk, siccy TYAKUH rapMOHUK KOHYVHUSIT O¥iinua
Tebpanacrran Gyacun, sisiin X=X_coswl KypuHuuiaa €3amus. by
cpaa X — 3appaHUHT MyXUT/ia CHIKULIK, X — TeOpaHuLI aMil-
JUTYHACH, W=27T0 — 1[MK2 YaCTOTacH, t — TCOpaHuIl BaKTu.

&)

Tirgur dpoxmy

‘f

HypAap

:

1 ff €y >&ty

13.6-pacu.
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Aitraitiiik, M 1yKrajary 3appava o K m
TYiaKMH Mandauiaal r Macodazia xok- !

pl
!
. s | ! i
sauran 6¥scuit (13.7-pacm). TVakuu- 2, P
HUHT TAPKAJIMIIL TCNWTH yek:u Oynrai- | | ,
HUCH yuvil MaHbajtan rapkatadrran xap }"""'"'z l
Oup sappaualnir TeOpanuiliy M HyK- | l
Tara ernb Kearytua MawiyMm Oup jla- !r % —
13.7-paca.

KMKATa KEUHKaIM, SLHH f, =L M P

V

¥
HYKTaJary sappaqaduil TeOpaHuIil Bakru 3ca { —{, =1 7 Kuii-

Marra TeHr oynaam. Y xoi1a rapMoHuK TcopaHMa Xapakar yuy
Kyiuiaarv MyrocabatHH C3uUl MYMKUIT

X=X, cosW(t —L}
V

- Dy renriaMa siccH 1rypyBUM TYIKMH TCHEAAMACH ACHUARM.
”
vV

Mapas sraiauk, 0 niykraja xohsauran Marbara Huchba-
TaH | Ba 2 HYKTaJ[aTu 3appayajiap MOC paBHIUAA T, Ba I, MAcO-
dara opkana Koxaérran 6¥icuH. Yiaap opacugaru macoda Ba

r { \
By xonza T¥akun dasacn a=W (z - 17) = 2m)kt - J 6ynanu.

s
I,=r,~T, IIYKTajlaru 3appava ¢asacu q, =W | t—;) Ba 2 HyKra-~
\

r.
Jarvcy yuyH a, =W (I ——I;—) oVnaau. by Hykraaarya sappaya-

o F,—r
Jgapiuur dazanap oVituua criixuiig aca a,—a, =W-r—

Tynkup y3ysuury A Hy Xxucobra osicak, NIYHUHIACK. 3appa-
yas1ap Sup xXuit asa;ia rebpatca, dasaiap CHIXUIIY a,-a,=27

UXA
Oysrany yuyn A=r,-r, 6¥1aau, jgemak, 27 =~ y JEHUIIT MYM-
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.. i A
kuH. TYAKUH Tapkaiulil Te3inrn ¥V = jo = T Ba W=2rv aan

TVIKMH TCHISIAMACH

{ r e .
/\/ = 1Ym COS27[UV - ) éK” X = Xm COSZ;'[LU[ - »’—".).
AL A

66-§. TYJIKAH WHTEPOEPEHLIMACH BA
JIMDPAKIIMSICH

MabayMKH, TYAKMH MYCTAaKAAIUK KOHYHUsITMra Ofiicyi-
ran XoJjia TapKaIH®, 0oluka tapkaraérraH TYIKHHAApra Tah-
cHp rMaiiin. Macanatl, XoBysra TalliaHraH UKKUTA TOIl XOCHI1
KWiaraH TYIKATDIAPHATIT CYB CHPTHUAE  TAPKATIAINUHU Ky3aTuO,
OYHra UoHY XOCHT KMiuul MyMkui. ByHaa 6up-6upu ouiian
KECHLIAAUIAH XQTKACUMOIT TYIKUILIAD MapKasy TONT Talu1airaH
HYKTa;1a XOouilaiurair ai TaHajiap Tapsuiua TapKainG, oup Manbda
XOCH.1 KWITaH TYAKHHITHIT TAPKATHHIMIA HKKWHYY ManGa xed
KaHaal rabcup KUIMaiif.

TVAKuIIap CynepiosUHIIHACH (Kyumnmn) HpHHIMAIIIIA KVpa,
MYXHT 3appavya;iapuHUHT UXTUEPUH ITANTIAIW CHILKUIIY yiiap-
TTMHT aT0XyAa TVIKHHIap Tygaild oaral CHILKUILIAPUHUHT
TEOMCTPUK WUFUIJIUCHEA TEHT.

by MpUIIIIMOHK DUPUHYM MAPTA UTATLSIT OSIMMM Ba MyCaB-
supu Jleconapso fa BrHYMM cyBra WKKuUTa TOIIHMK Talbiamn op-
Kanu anuk;1aran (13.8-pacsm).

13.8-pacm.
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Arap 6Up XMIHCIH MYXHTIIA TapKaLtadiral UKKUTa TIKUHHALE
acTorajiapy Oup xu.l, dasatapu xam 6Up xus1 €ku dasaiapu pa-
AT JoUMUIA O¥nca, OvHAAK TYRKUMAD KOTEPeNT TYIKUE OViajin.
LOTEPEHIT TYIKMIIAPHU XOCHII KAIYBUM MaHBaliap aca KOI'epeHT
ranbatap jied atanaiu,

KorepeHT 1VIKUH Ba KOI'epeHT
1ariha TVILYHYACH MaBXYM 1YLIYHYA.
Jaania KOrepeHT MarGL1apHUA XOCH
WSIAILL MYAHSH TTapouTra OOISINK.
(OICPEHT MaHGanapHi, MacaiaH, ro-
M30IITAT XOMNALITaH [IPYXUHara
cub KYHMIran UKKM TUK cuM €p-
aMKIa XOCHII KT Mymxuri (13.9-
acM). CumiapHK KMCMaH Te0parid,
AWNLIArM CYB CUPTUra TCKKU3UO
Viiica, MKKATA MaHdasal YMKUO
apkaisaérraH Ba OHMp-OMpura KYILMTaETrarl, ACHpiId KOICpeHT
VAITaH TYAKAILIAPHY KY3aTULL MyMKUYH.

Arap: 1) cuMaap opacuaald Macoda yaap TOMOHUIAH XOCHJI
WJIMHI'AH TYIKHMH Y3YHIIMTHAH KaTTta 6¥ica, sibHY 121 TYAKMH-
ap Kyutnan6 tebpanuiu Kydasuin; 2) akcuHua r<l jia cycasiiu.

AMLIA TYIKUHIAPHAHT CYCAMHIIIM Ba KVLUWIHIIHN HATHXACH-
a TcOpatviunap Kyualtuiuy Kysatusiamd. Byiuia 3appanap aioxmna
ViKUHap Tydaitin cokuG KYIiMG, MyXur 3appadaiapuHy
cOpanuil aMILANTYAQ NaBpult panvinaa (asoBUid TakcHMiIailan,
[aToKaAa TeOpatMIHMHE aMIUIMTYAQIAPH DHE KaTTa Ba 9HI KUUKMK
MitMatra apuwiaiu. by xonar Hapbariawnd, utirepdepcHLMsT MaH-
apacy Kysamwsiai. Typryli chasoBmit nHIephCepeHLMs MaH3apacuii
D3ara KeJNTUPYBUH TVAKUHIAPHWHT
YHIWIULL X0aUCacy TV IKUI LTap Herep-
IepenpsiCH JICO aTa;TATH.

MDapas kunaliuk, Gup xuucnuA
(yXu11a MKKUTA A Ba B KorepcHT Matl-
anapaad oup ¢asanu riaKuiaap Ta-
kanaérran oyacu (13.10-pacM). By
VAKAHIAPHUHT TVIIKHH V3VHIKRKIAPU
Up OFaraiuiury cababiy viaapiHr
APKATUIT TCIHIUKIAPY MOC paBrIlLIa
/(=hv, Ba V,=L0, 6¥itaau. [laptra
Ypa Ak, =\ ra acocaH TeGpanuiy ya- 13.10-pacm.

13 .9‘—'});1%( .
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CTOTA/1apH XdM ¥34po TEHT, ABHHU L, =V,, AeMAK, TESIUKIAPH XaM
ysapo Teur: V=V,

Amaﬂ,mx A Ba B maiibazan tapkanaérran TVnkuunap C
HYKTaaa ¥3apo ycrMa-ycrt TyuicuH. by Xosia Oupuiiy 1¥1KuH
C nykrara etid Kearytiar, \m()(])qnn UKKUIH'THACH HCa T, Ma-
coharyn 6ocud yrasm (13. IO pacm). Mytiap opacuaaru MaCo-
(asiap gapryu Ar=r,- r, ra Teml.

I0OrypyBun TYAKUIL TCHIZIAMACKTd acocal OUPHITIM TYIIKHH
Y'iYH

X, =X, 00527{1)! ——-) =X, cosa,
2

UKKHITIHCH VUYH

-
X,=X, cos27r(ut——f) =X,,co8a,
A

TCHINAMAAAPHU E3HLUI MYMKHT,

Mazanap CUKMUILY 3¢

—-a, = 272‘(01———01 + ) = Zﬂriﬂ—r-'- = 27r—A—r
A s A A
MYHOCa0aTaall TOTIMIANN.
Mopmy:agat KYpUHUO TYPHOIMKH, TVAKAHIapHUHT C HyK-
Tagary GasacvHy TeOpaiinil GasaiapUHAHT (hapKuaail TOMWIL MyM-
KuH, OyHma XyHHaard HKKW xoia OViuid MyMKUH: 1) TYAKUH

y3yHaury A/2 ra tenr 6yica, iyiuiap dapku Ar = 2,7:;: =nAi
(n=0,1,2,...) 6ynn0, asanap CUIKMLIKM a ~a,=2np ra TcHT G¥aad.

by xonaa teOpaHMuuiap KMo Kydasay Ba MHTepdCpeHITMs
9HT KaTTa KuiMmaTra spumianyu; 2)arap “ysanap ¢apku

Ar = (2n -~ l)g ra Tenr 6yica, o,-o,=(2n+1)n 6¥aub, tebpa-

HUL dasasiapy KapaMa-Kapilii Oaiu, HaruxXaaa reOpaHnluiap

cycasyiy Ba UHTEPCPCI NS SHT KMINK KUAMATIa SpULliaIf.
JeMak, MKKW KOorepeHT TWIKAHHWHI I'COMETPUK W¥suiap

GhapKy SUp XUICIM MYXHTHUIT §¥3ap0o VIpallys HyKTacH;ia Xydyr
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COH.IY SIpKUM DYTYH TVIKMH colnra TeHr 6Vica, uHrepdepeHumst
SHI KalTa (MAKCUMYM) KHIEMaTIa SpUILIa;IA, AKCUHYA, TOK COH-
JIK SIpUM OYTYH COHMra TeHT O¥i1ca, utrrepdepeHiins DHI' KHUKHK
(MUHHUMYM) KHHMAaTra DpULIANM, SIHIN

A
r-r = 2E Ja MakcuMyM Kysaruiaany (C HyKra),

!

, A
r=r= E Ja MUHUMYM Kysatdnaain (P nykra).

MatsiyMKH, rapMOHUK TCOPaHKIILTAPHWHT SHEPTHSICH TeO-
PaHHULI aMIUIMTY;IACUTIMTIT KBaJIPAaTHra TVFPH TTPOITOPHUOHA]
Oyiaim

=X =X, demak, W=X2 |

BHT KaTTa KMM‘V[d’] wyu X XX —2X 6y1ub, 6y cpaa
X — UMPMHIY aMILTHTYAA. Wm—4X2m ra acocau nHrepdepet-
LMSIHAHD DHI KaTTa KMHMATHAA 3HCPIUS TYJIKWUH BHEPIUSICH-
HMHI TYpTiIaHIaHUIa TCHT 3KaH, SbHU

W =4W.

Iur kUMK KuiMaraa aca X = X_ - X =0 6yau6, W _ =0
G6¥1aam Ba Tebpalivill ¢yiiagu.

DHIN TYIKU JIMGPAKLHACH XOAMCACUMHY aHMK1aliuK. 1690
WHIT rommasaussiuK dusmk onuM 1otirerc Suprtam 6o TVIKuH
TapKATMIN XapaCHUHWHT YMYMUHM NPUHUMNKMHU GaéH 3T/IU.

IMolircHc 1IpUNIHIIM: alfHA MOMEHTIA TYIKUH eTUb Keil-
raH CUPTIArd Xap OUp HyKTa MKKWIAMYY IeMCHTAp TVAKHII-
nap Mapkasu OYiagu, ysapHuHTr TOKM VPOBYHCH KeJNTyCH BakT
MOMEHTHIATH TYAKUHIU cupT SYnaau. Bollikavapox Tanpudiia-
cak, TYAKUH (qpoHTH cTH6 BopraH Ga3oHUHr Xap OUp HYKTACH-
HU SIHIH TYAKMH MaHban IEAnIT MyMKHH.

Arap BaKTHHHC t MOMEHTH/A
TVAKMH (DpoHTY Ba YHUHI TapKaluul
TEIUIY V MabayM 6¥ica, 1+Al MOMCH-
TAAAry TYAKUH OPOHTHHM aHUK1all
YYYH 1Y TYAKUH GPOHTHHUHT UCTAl-
rai 1TyKTacuHU SHTH TYIKUH Matbau
Ach Kapaur kepak.

Mapas kuiaaliyuk, 6UP XUHCIH
Myxn‘ma cheprK TYAKUH TapKajiacrran

Viacun (13.11-pacy). TSHIKUH CUPTUHKMHE 13.11-pacm.
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PacM TCKUCIMIMAAIY KYPUHUILK T PAIMVCIH alllana _
CHUPTWIAH UBopaTaup. BakrHuin { MOMeHTH A T3:IKUH
hpoHTH | xonarma oyicun. Norenic HpruHinunm 6uro-
Al TYAKUH DpOTTUHANL Xap OUp HYKTACHHH UKKMIIAM-
Y1 MaHba 1eh Xxueodsaacak, Al BAKTIAN CYVHI UKKIam-
i TVIKKH Macodpara erub kenaan. oy Manba atpo-
duaa uxTUEpril paTMYCIN SIpUM XaTKaitap Ynusub, 6y
XAIKAIApIa YPUHMa CUPT YTKA3uO, TYIKWH (PPOHIHU-
HHHT {+At BAKT MOMEHTIIATH SHITH 2 TWIKUH (poirmu-
HU XOCWT KplaMuz. Myxut OUp XuHCAW GYaraHanrd
catalbam OV TY.IKUT OPOHTHHUTIT alIaHA PAaUyCH r+Ar
ra TCHr OVIIa/IH, JeMaK, HKKWIaMUU TYIKUH cUpT che-
paian udopar DKAIL Arap ScCH TYIKUH OUD XUHCTH MYXUTIA TapKa-
JIaérran 6yica, TWIKMHHUHE UCTAITaH MOMEHTW/IATH TYIKUH (PpOHTH
Xaum siccu 6¥niaan (13.12-pacm).
OHiim TNoiiredc NpUHLMITMHWHT

MOXHUSITHHU AHUKIANITA KUPHILIAMU3. s
BYHWHI yayti CYR CHPTHIA TAPKAIAET- / /

rai uxTHEpU akuIary TYIKMIAap J,/' ’\

Hynaura kuudk “d” Tupkduuia AB AL »,.,-.“L _B

TYCHUK K¥siMus. Tupkuin {iyamu Tapk-
ajtadtrand TYAKMH y3ylusiury A>d. f ‘\
Tynkur T¥CUKKA crub keanb, yHaan / \
KalTamu. TUPKMIL Dca SIHTY TYIKUH 13.13-pacm.
ManGau 0¥ U0 Konam. TYCHKKaUa KearaH TVIKMI 1HaKid Kanak
oVnca xaM, d THPKMLIAAH SspyuM oif miaxknuia K TiKHHIap Tapka-
naiM. 'Toirelic NPHHIMITAIIHHT 451 MOXMSITY afia lyHaai.

B siceu TYIKKH HYsiura dzA OYIraH THPKUITHK KVSiMU3
(13.13-pacMm). d TUPKUIITHHAHT Xap OUP HYKTACHHY SIHITH TYIKAH
MaHOau 1e6, Xap OUp HYKTa arpoduaa sipuM cPepuk sj1cmel -
Tap TYAKUI GPOHTIapuHy unsamus. by
saeMeHTap GpoHTIap K Ypab osran KK $ S
dpoHT AHIM TYVAKKUHI GpoHTH OViann ]
(13.14-pacm). Suru dpont d>k waptaa
KHMCMIa siccu OVanb, ueTKu KucMslapia
HV¥HA MW TYCUKKA TICPICHAUKYAAD
OVamait s Ysrapau. TV IkuiHuNr
Y3 UYHUTUILIMIM ¥3rapTUpyIL Xoaucacu- St
ra mudpparunsg xXoaucacu jcitnnaau. boii-
Kaya aifrraiia, TVIKAHIapHIIT TapKa- 13.14-pacm.

13.12-pacm.
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JHHIAA TYFPU YUMSUKIAPAAL OFUII, VIAPHUHE TYCUKAAPIN ali-
JJaHnG ¥TUG reoMeTprK cost TOMONIUTa TapKAIHIIINTa audpak-
IHA XOMCACH JIeHMIaIN.

Jludpaximst XomHcacHiu Ky3aTuiyia Kyinuaary Xosuap 63iia-
e

1. Arap d>} 6¥araH xos44, ibHA TYCUKHUHL ViluaMu TYIHK
V3VHIMTMAQH XKyl1a KaTra G¥nca, TYCHKHUHI THHHK, COSICH XOCHJL
Oyau6, THAKHUI TYCUKHH aliiauu6 YrMaiau (13.15-pacy, a).

2. Arap d=2 6¥z1ca, sddpakivis Xoaucack Ky3amiilany Ba T IKUH
TEOMETPHK Cosl coXach ToMolT Tapkatanu (13.15-pacu, 6).

3. Arap d<) 6¥unca, TYnKUH TYCUKHU OyTyr:iai ¥pad onaau,
rVEKH TYIKKMH Mynmia Xxev KaHaak Tieuk 6Ynmaratack Tapkaia-
au (13.15-pacwm, B).

13.15-pacm.

TolireHc npuHLMI WA acocaH AnQPakiIvsl XOAMCACHHH TYITUK
TytuyHruput oepud 6¥smaiiim. XIX acpiunr Gouiapura Kesiub
dparinys onmmmu Pperens [oiirede npuHimiMEn TVpuo,
AUPPAKUNST XOAUCACHHUHT MOXMSITHHM 0uub Gepullira MMKOH
Gepiiv. Dpeticilb rosickra OMHOaH, TYIKUMH CHPT WCTaNraH BakT
MOMEHTHAA HKKKAIaMuy TYAKMHIAp YpoBUMCHMUAHIMHA HUbopar
6VaMait, Ganky yrapHulT uiTepdepenIaHMII HaTyiXackudaH
TaIKUA TOMaau. byHaa MKKMHYU TYIKUHAAP KOTCPeHT TYAKUH-
sap xucodaanami. Mkkus1aMuy KorepeHT TYAKHHIapHUWHT BHTep-
deperHunsnannmu POpereib TOMOHWAaH ToHrenc npuiunuIHA
Viwmpam, Hatuwxana 6y npuaiun Fodirenc-Mpenes ipuinmim
AcO HomaaHad. by nipuHLmMn acocyia TYAKKMH CUPTH 30Hanapra 6yin-
1O, JUdPaKLIMS XOAUCACH TCKINUPWIA LK.
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X1V 600

67-§. AKYCTUKA DJIEMEHTIIAPHU. TOBYIII
TYJIKUHHA

Tosylu Jerania HIaCrK MyXHT 3appaiapy TcOpaHHLLsIapy-
HUHE MyXUT O¥iinad TVIKUH crcbaTiga Tapkaiimiy TYIIVHRIAAU.
Kuinm ky;104 ozt 16 pad 20000 'y raua yactotanary 1VilkyH-
JlapHm cesany. Dynaait yactoraiy TYAKMIIAP TOBYIN TYIKMHIAPH
J1e0 ataiad. 16 i jaH KHYMK OYAran YacTOTLIH TYIKAIIAP KH-
dparopyiinap, 20000 Iy 1al KatTa yacroraiy THIKUILIAp Jca Y-
TparoBynLIap ;1ed atwiaad. Yacroranapy 10° qan 109 111 raua 6¥iran
TYAKUAHAAD MACPHTOBYILIAP jIc0 aTaiaiIu.

MU3MKAHWUHT TOBYLI XOAMCATAPUHU XaM.la
ynapuutr 6omka Gu3nk xoaucasiap duiaH alo-
KACHHM Ypraiaaural CoOXacH aKyCTHKA JACHWTAN.
Toyi TYAKMHAAPUHUHT DUSWK TaOMaTH OUp XU
Gyca-na, yacroracura Kapad yaap Vaura xoc xy-
cycustrra sra. TOBVINHHHT Y3Ura Xoc XyCYCUSITH-
1M TAXpHBaila KVpUG unKaitivk. Bynuur yuyn !
KaMepTtoiiun Gosirava Ousan ¥pamua (14.[-pacm).
Kavepron ToBvin unkapa Goniadiau. Arap Ka-
MCPTOH LLOXM SHUIA MIIFA OCHIITAH HIapuaHy oiub
KeJcak, Xap caap KaMCPTOHra wap4a TerHiiu
Oyl H1apyua yiijan calliuiian. KaMeproH tTuHy
Typca, VHIA Teru0 TypraH [apia XaM XapaKarcuys
OV:1a,1. TebOpallyBuM XXucM aTpoduaaru XaBoHu
XapakaTra KeJaTupud, arpodra TYIKMI TapKaTa-
av. by tyakuenap ogam Kys1orura etud dopraH-
A, KYJIOKHUIT UUKH HapJacriy TeOpatTipud ToOBYHIIN DHTH-
TUIITA UMKOH Ocpaiu. ToBYII MaBXYLTUTUMHI KYIOKKA TAhCUpP
9THO CE3TMPAIHMTAH MCXAHUK TVIKMILIAD TOBYU TVAKHRIApH /1e0
avanaan. TOBYIUHH CC3MUIHMMUS YIYH MEXAHMK TeDPaHMILLIap MaH-~
SaMHMUI Y31 erapin sMac. byHuY Kylin-aard taxpudaial ocol-
ruHa aHuKaaw Mymkuit. [Tna Kok ocrara KYHEUPOK, Ko -

14.1-pacm.

2
]
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JALUTHPWO, c¥Hrpa XasocH cypul oIMHCA, TOBYII SUIMTHIMAaHTH,
HeMax, TOBYLL TAPKATHUIM YYYH 2MACTHK MYXUTHHHT GYTHLLIH 11apT
3KaH, YYHKM XaBOCH3 ¢hazoga GYIraH KyHFMPOK, ¥3 SHEPTUSCHHH
arpot-MyxuTra Bepa olmainu.

Bu3 ToBY1I MaBXYATMIHHM CE3UIITHMUZ YUYH KYHHAard uap-
TIAPHMW XMcobra ONULLMMME KEPAK:

1. Toryln MaHGaW MaBxyn HYIEHIIN,

2. Topyi MaHBaW OUNaH KYIOK YPTacHIa NacTHK MnyT
OYIuLEn.

3. Toym1 Man&auRMHT yactoracK 16-20000 Iy oparmmna
OVIMIIH.

4. DIHTHUIYBYXA TOBYILHH XOCHI KMIHIH YIyH TYIXKMHHUHT
"KVBBATH eTapin OV Kepak.

Toeyw! TynkKEEaH H60paT GYArAaHN YUYH YHUHT TAPKATHII
TE3JIMIH LY MYXHTHHHT XycycusaTura OOFTHK O¥nagy.

MacanaH, y30K0a Typrad MycHKa acGobOMuM vanadrrald
OOaMHH AXTAPAMH3, CYHTpa MYCHKAHHW IIATaMM3. ByHIa My-
CHKA HaN{II BaKTHHM, TOBYIUHHHI PMIMTHAHIL BAKTHHM Ba
OpaNKK, MacodaHt aHMKIal, TOBYII Te3NMTHHM aHHKIaiMU3.
Mynra yxauaur raxkpuGaliap acockia TOBYINHHHT XaBOHRa Tap-
Kamdun Te3nury 0° xapoparaa 332 m/c, 15°C xapopatza aca 340
M/C ra TeHIJIUIM aHuKnanagu. TOBYIIHWHT CYBAA TADKATHII
Tesnur 1450 m/c, n¥naraa sca 5000 m/c. ToRyuIHMHT Tapka-
JTHUT TE3INTH XapOoparra Ba MyXHTr2, Moraara SOrRuxK Oynazu.
Macanan, rasmapia, Bomopofna ToBywl Tessurd 1250 m/e,
xapBoHaT aHFMAPKATA Bca 238 M/c, KATTHK, SKHCMIIApEaH UysSHIA
3750 m/c Gynca, Temupaa 5000 m/c.

Jemax, ¥arapMac xapopataa TOBYW TYAKUIIApH GHp XUHC-
I MYXUTA2 ¥3rapMac Tesnyk OuniaH, TYWIM MYXHTIZ 3¢2 TYp-
JIH TE3NMKIAP/A TAPKARAP SKaH.

TOBYIIHEHT TE3NNMIH MYXHTTa GOFNIHK, O¥nrapakri cababiy

U= \/E hopmyna opkaim ronunaau, 6y opMynaga E — JOur )
p .. L. .

MOAVIH, p — MYXMTHUHT 3UUINTH.
WKKWHYH TOMOHIaH TOBYUIHWHT TapKAJHII Te3THIH JAsToTa
Ba TYIKWUH Y3YHJMrdra DomuK O¥AraHIMruHy xyucedra oicak,

: A
u =/IV=F MYHoCcabaTaaH TorHRaRH.
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- .

#  68-§. TOBYIIHN TABCHOIOBYH
KATTAAKIIAP

- Kynorumua aluMTaguras ToByuaap oaamia cuhar XMxaTiaH
XAp XM Ce3T4 yiroTagy. babsy 6up ogamnap yuayH MycuKa ToBy-
UM NAcT LUWTANCE, ComKanap y4yH Ganans, swMriaaad. Onam
TOMOHWAAH TOBYUIHHHT dapk, KMAaguraH cudariapy 6y TORyLI-
HHUHTr GaNaHUIMIKE, OXAHTHHWHT IOKCAKIIMTH Ba TeMOpHInp.

TopyimiBMHr Ganangaurd TeSpaHHil aMILTUTYIAcura Hor-
JME, GYATAHNATH cababnu ToBYI HHTEHCHBIMIUATA XaM DOFIUK,
Oynapu. Toryill yHTEHCHRBIUIH AeraHAa GUpop HyKTagary To-
BYHII KYIMHWUHI TOBYUIHUHI TAPKAXKHIN AVHAIWUINra mepried-
Aukyisip xoinawmraH | cM? 1¢ ga ¥raérrad 3Heprus MMKROPH-

: HM TYLLYHHIU KepaK, YHMHT MaTteMaTiK udojacH Kyiuaarnya;

w

J=,

Sxt
Gynna, J — TORYIL HHTGHCHBJIHPH,-YHHH[‘ Xanxapo SHpAMKIap )

XK
cucreMacHzars Gupnury | —— =—= |, TOBYIU MHTEHCHBIHIN

M*C M?

TeOpaHuill AMTIAUTYIACHHHHT KBAAPATHTA TYFpH Npornopiauo-
pan 6ynagu. IMyHudr yyyH xam ToBy TYAKMHUKHHHT aM i~

Tygacyu Karra OYAraH TOBYLIIAp ogaMmra DalaHIpoK, TYOIaiM.

Hdemak, ToByli TeGpaHUIINapH AMILIMTYIRCHHUHT Y3TAPMEHN
TOBYIL CanaHITHTMHUHT Y3rapylunra onul Kenaiw.

TeXIMpUULTAY HATIDKACHTa Kipa oflaM KyIoK1apura TaLcHp
ITYBUU TOBYILL TYAKHUHAADU €TAPIM KYBBATTra 3ra OYIraHjarnia
ofamMiap Kynori atuuTtand. Topywl Yactoracy 20000 'u 6ynrad-
A2 TOBYIIHH ZUIHTHIHHMKI YIVH KYJOK NapIacHHMHT SMPIHK |
IO3HIa TYFPU KeNagHraH KyBBaT

2x10-2 Br/m? (OK/MEc) ra Tenr OWINIUM kKepak. By Kynox-
HVHT FIMATHLI Yerapacugnp. T1acT yacToTaNH TOBYIIIapna HE-
TEHCHBNMK KATTa KMIMATTa SpHILATY.

Typau ¥ruamnu kaMepronnapHy HaBbarMa~HaebaT TebpaH-
THPWICA, TOBYII OXaHFAAPMHUHT TYpAMTa GYIULIM Cce3uIau,

ByHra cabab TeOpaHHIl 4acTOTANAPUHWUHT Y3rapHIIHaMp. Mu-
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COil YUVH, CUPTAADH TYPillYa MalWHIMKIa Tallépnanran Ke-
CYBUM XHCMAAPITN YapXIOBUK AMCKAAPHH 0AKrD. y1apuu 6up
XHIIa afAaiMa Xapakatra KeATupud cUpTHTa uapXiaHyBuu
SKMCM TCTU3MICA, TOBYL1 OXaHTW CHPT Falyp-0yayp O¥nran
JIHCKIIA KATTUKPOK., CUPTH MaHull O¥iraliia KYUCH3POK Ui~
KHITMITW ce3aMu3. byiyia vapxianyByu XUCMHUHIT Tedpaildii
yacToracu ¥3rapsintv. Katbyii Mabiym redpaiinin sacroracura
TEIUIILIM TOBYII OXaHr jielu1a;im. TedpaHUuLL YyacTOTacH opKa-
JW TaseudIalyBuy TOBYI cHdaTH OXalrHUHT IOKCAKIUTHHA
Ouwsrampaay. ToBYILI HacTOTacK KaH4ya I0KOpH O¥ilca, oXaHr XaM
ylya 10Kopd OVi1ai11 Ba aKCHHYA, ACMaK, UKKUHUK (dapk
OXAHI'HMHT I0KCAKIUTH dKall. OXaHTHWHT IOKCAKIHUTHU dakKaT
TeOparnul yacroracura 6oriauk O¥:iajm. OXaHTHUHT IOKCaKIU-
FMHA TOBYW TYIKUHMHUHI XaBojard y3yHiuru Ouiad rag-
cudptant MyMrui. 0°C xapopaTaa TOBYUI TYAKMIIRHMIT TapKa-
jgan resanry V=vi =332 M/c aau, 6yiitan v= 440 T jie6
oncak, x=0,755 M ra tyrpu Keiaaian.

OXAHTHUHT IOKCAK U TSIKUH Y3YHAWrUra OornuK, 0¥aiu.
ManiyM MYXAT YUYH TYIKUT Y3YIGIATH TeOpaliil yacToTacura
TCCKAPY NTPONOPI IMOHAN DKaH.

OxalraapHy aXpaThil MyMKUH OFIMalal Mypakka® Tosyu
moBkan feitniiani. WoskyHra Mucos cudaThAa HICKTp KYHFU-
POFMHMHI XapaHrsiaiiin, GapriapHuHI IUWTUPIALIN, XapaKatia-
HAETIaH NOE3IHMHIL IIIOBKUHY Ba GOLIKAAAPHH OJIMIH MYMKHII.

DpaMiiap TallMIIKLK YHE K¥pMacaad Typud O6uiaiad. Mycuka
OVityua MyTraxaccucaap MycHKa ac6o01apHuHT OXaHTUIIH DILK-
THO axpata onanm.

TOBYIIHY XOCH KMAYBUM Matbalid aHUIGIaIIra UMKOH Oc-
PYBUM TOBYIHHHHT cuaThra TeMop el niaiy.

MabayMKH, Xap XH1 MaHbasap yuKapran ToByHLIapHUHT
TeMOpH Xap xui OViiaaw. ByHra ca0a® manfa roMmonujax
XOCH 1 KWJIMHTAll KVIIMMUIA TYPryl TYAKMHIAAPHUHI lo3ar:
xeainuanp. ToByin MaHGAUHUHT acocyit oxaliTura 1mucoarar
KyAa Gaans Ouiran KYinyMYa oXatriap IKopH FAPMOHHK OXAHT
éxu obepron e atanaau. Obepronaap Xap OUp ToByuIra Te-
i eudathy 6epaan., Oy cudat ToRyil TeMOpujMp. Obep-
TOH YACTOTACH TOBYII MAHOAHHHHI ACOCKH OXaRMH HACTOTACU -
ra Kappany 6ysanau.
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69-§. TOBYIIHUHT KAWTHIIN BA
IOTWINIIN. TOBYIIT PE3OIIAIICU

MKkn MyxpT ucrapacura Tylaériat TORYUL TYAKMHIAPH KHC-
MaH KAHTHII BA IOTHIIMUIM MYMKUH. ByHu Taxprda1a anuk;iaill
YUVH [UMLUA WHIWHID WaMI Ou0, YHULE TYOUra Kya coatHu
kol anrpaMus. CoarHMHI YRKHLTAWMHY SIIHTMACAUK YUV Y-
JAaH MabayM Macodara Hapy Typamus. CYHIpa MGG WXMITHAHT
oraura 45° Gypuak oCTUAA WIMILIA TLTACTUIIKa Ypliatamus. Harmxaia
HIXLIA ILIACTUHKAZAH KAHTran TOBYH TYIKMILIAPpY KYJOKKaA 31K~
TWxa Sournaiiyiv, Oy coarimir ks stamuanp (14.2-pacm). Tabu-
aTjia TOBYIIIMHT KAUTULIM K¥ Ky3aTunany. Tosyw GUHOsapilat,
KOsUTapAaH, TYCHIGIapAaH Ba ToRiapiatl Kairau.

Arap ToBylil Kairaparrai cUpT TORYII TYIKMHMHUHT TapKA-
SIMUIALA TICPHCHIMKYSBIP paBuiilia 3"[)1 farvica,
TOBYHI TVIKMHU ManfGaura Kaitub Kenaau.
bupop epiaH TapKairaH TOBYLI TYIKWHM-
HUHI $Ha ylia cpra KafTuill Xoaucacura ake
AL '

AcoCuit TOBYLI Ba aKC ¢a10 aiipuM-aiipum N
SHATHAKLIA YIYH aCOCHM TOBYUIHMIHI DIIIH-
TUIMILLY TYTallM Kepak. by BakT oxaMImur .
TOBVII TALCUPUIIM cak1a0 Koayeun BakT 0,1 ¢

arelr 6ynaau. 344 m/c Teanuk 6uan TapKa-
gaérran ropyit 0,1 ¢ ga 34.4 M macodarm
Bocud yraam. 34,4 M Macoda TOBYLIHUIIT TYCHKKA €THO BOpHO yii-
AaH KalTid 6ocu® Vrran iysmuaup. JleMak, macoga 17,2 M 6Virad-
A2 acocvit Ba ake cal10 alipuM-alipuM SIUMTHIAHN.

AMTaliIMK, ToBYII MaHban A HyKTala xolatrad 6¥1cHil.
Tycukkaua 6¥srat Macoda ALl = 1 (14.3-pacm). ManbagaH unK-
KaH ToByLl TYAKKMHHU BC 1¥cukkKa kenund, cyHrpa Kaiimnd A HyK-

\

TA QI T

202m0
14.2-pacm.

21
Tara KeJui yuyH capdiiarall BakTH 1= 5 TaTenr. y Xoia

y 3404/ <00

2 2 M-

Aemak, T¥cukKaua Gyaran Macoda 17 merp GYnuuu Kepak
oKall. XoHIapHUHT JCBOpsapu opacwiiaru macoda 17 M. jaH xaM
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OyArassry cabab:y acocuit To- IE.

BYIH OM1aH akc-cano XKyumnub -

KeTany, HaTUXana 4cocuit To- I TR AR L A
BYHIHUHI BIIATWINNL BAKTH 77 e———_

V3aitn6 keraau. Enuk xoranap- ! Ve

10 TORYII MAHOAMIAH TORYIY YM- l*‘* s et e
Kapuil rVxTaTiiraigal keiui 14.3-pacas

0BO3 IMUTWIULIY penepbepa- -

s sieiivnaan. Pepepbeparst Bakry 1 ¢ 6¥5iranya, KMUMK XoHa-
Japiia TOBYI cveT Oynaau.

ToByul TYAKMHIAPH UKKH MYXUT Yerapacuiai Kucmari Kait-
THU] OMJIaH KUCMaH IOTUIATH XaM. bynra cabab Tiuikui xapa-
KaT JIaBOMM/1a SHEPrUsACHHUIL OHp KUCMHUHM MYXUTIA TAPTUO-
cu3 xapakart kunaérraH Mosickyiara Sepuimuanp. Mrcoa yuyH,
rsiamM-20 %, cysasnraH jacsop - 3,4 %, nepasa oinacy - 2,7 %
arpodriia Tyiaérrat eprusiiy I0TalM.

Tosym XOMMCATIAPHIIA XaM PEIOHAHC XOAMCACH KY3aTHalM.
bynuy kyiuaary taxpyta EpiamMuiia Ky3aThil MyMKHH:

Hlvuia umsmpap vavie oaub, yura cys :
Kysimu3, CYHrpa KAMCPTOHHY TEOPaTUPUS TO- ﬁw{:

BYIII YUKApUO, CyBAW WKL YCTHTA SKUILIATI-
TAPaMM3, WIVLIIATH CYB CAaTXWHU nacailTupu6
CKH K¥Tapul, TOBYIUMHKMHI KyMaiMiuM Ba Cv-
calMImIY XOAATUHM aHUKAaiMu3 (14.4-pacu).
ToByUTHWHE KSCKHH KyYallUILW X0AaTH [HKHINA
WAL UUHAATM XABO YCTYHMHUIr TeGpanulil
JaBpy Gui1all KaMepTOHHMHI TeBpaliuil 1aBpU ,
MOC TYHUIIAHJMTUHHM Onigupaaun. by xonarra o
TOBYIUl PESOHARCH JICHMIAIA. -7

Kameprotijiad uukaérras TOBVINHN Kyual- e
TUPMITI MaKCaajia peaollaie xoavcacuiati qoii- 14.4-pac.
aanandiaad. Ly Maxcanaa xaMeproil GUp TOMOlM SEPKUTHATAH
SILUMKKA YPHATU AN Ba SILIUKHHAHT V3YILTUIY peaoliade 6¥na-
adrail KHiInd TaHaald oMM,

TN

St

TN
- e a— ¢ —— — a0

70- §. YIBTPATOBYIIJIAP BA YIIAPHUHT
KYJUTAITUJINITA

Yacroracu 20000 T ian 10Kopy GYaraH ToByH TYAKUILIAPDH
YIBTPATOBYLLEAP Ackiniaan. By TOBYIINADHUM 03aM KY/JIOFY 31U~
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ta OAMAalIM. YALTPATOBYII X0MMcatapH DOIIIKA TOBYIU xoccaa~
prslatl Qapk KMAaaM. YALTPaToRyIIHUIIN XYCVeHsTiaaph Kyiuga-
rysapsiail ubopar:

. Yanrparosyill XaBoaa Ba rasiapia Ky'Uiu 10T, KaT-
THK KHMCM Ba CYIOKJIMKIAPAA 5Ca KaM I0THAAM BA V30K Maco-
thanapra TApKANaLU.

2. YipTparopyiuiap MakiyM OUp MVHAaIWUIAA TapKAAAIX.
ManLayMKH, TOBYHI THIKUHIAPY MHTEHCUBIUTY (akar aMi1LIu-
ryiara 6ok 6i1Mait, TebpaHyLI YacToTacura XaM BorauK O§ia-
AU, STBHU

J =*;—(02XipV=27t2v2Xi‘pV .

QopMyiIaia p — MYXUT SUUANTU, V — MYXUTIArd ToByul
TEZTArK. YAbTPATORYIIHIHT HHTCHCHBIMTH ORAUH TOBYUT Hi1-
TCHCUBIMIUTA HUCBaTan 10kopH GVaajin. YIETPaTOBYIILIap aco-
CHii ribesocaMapa (TYFpY Ba TecKapu Mhe3ocaMapa) Ba Martiu-
TOCTPUKLUMS YCyOu/ia Kaby: KMITUHAIK Ba Y3aTHAANM.

YibTpatoBylLiap UKKU UyHAIMILIA KVITAHWIAAU:

1) du3uK KaTranukiapHy Yiruail Ba xucobnaiuia, 0y xoiia
11acT HHTCHCUBIUKIIAH (oM IaNaHIaNN;

2) (bmnx-x(uwesuu Kapa€HilapHy aHuK;1auaa, oy xo;ua
IOKOPU HITTeHCHBIMK 1aH (hoftanativsiaam,

JIcHTrs YyKYPIHKIapUHY aHUKIalll YUVH 3XO0M0T 1¢6 HoMAa-
HaaTaH achodnaH doipiataHzaan. byuur yiuyH KeMara yisTpa-
TORYUT Manbau, YisTpaToBYILIapHu KaGysT KUirad, BakTv aHUK,
Vayosuu actod Yphamnam. TeKIMpHiaMrak ICHI U3 TyOura TuK
PAaBULIIA YiIBTRATOBYI MMIIYIILCH 1000pHIIany ga AeH M3 TyOMAal
KAATIaH YIhTPaTORYI UMIYABCH Kaby:1 KO osintiamu. Ukkaia
BAKT XAM AHUK, YIHaHA . YiIBTPATOBYIIHUHT TAPKAJMLIT TEX MY BA
BAKTH MakiyM B¥5ica, QUyKypsIMKHH aHKK Tonu Mymxun. bynsian
TAIUKAPY, VIBTPATORYLLHM NOPU3OHTA HYHAAKIULA TAPKATHD, Kema
HYMaary TYCUK alIMKIIAHAAW,. YIIBTPaToBYLNap EpjlaMulia XUcM-
JIAPHHHT HYKCOHIAPH aHUKTAHAH.,

Xosuprd naitraa yieTpaToByuLiapilalH MEAUIIUIIaia KeHT
doltrananuiamm.
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