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Arpap CeXTOPHHHT WKcannmn Y36eKkncron HKTHCOMMETH
pIIBO)IUIIlTI"II!HHIIIII' acocHit oMunu Ba manban KIICOGHEIIHLLI.II. KIIT.'I'.THQK
XYRWIHITHIHT WIYIIH MIUDTHi apomayia 35% an, KCHepT XakMila
60% ian OPTHKPOK. ATpap coXara MaMakaT sUITH MaXcyTOTHHIAT YOpaK
KICMH TYFPH Kelaan pa 6y coxa Gunan nuntab 9iKapHur Ba MHTE/UIEKTYLI
CAOXHATHHHT ApMHIAH OpTHKporn Gesocnta wiokagop. Wymannr yayn
KHIUIOK, X§RATITIHN PHEORTANTHPILT XO3NUPrH HABPHITHT yTa MYXHM
saznthacianp. By aca Ky yKAQUT KAIIOK, XY3KQINrH NUUTal SHKapHIIimi
XllCUEI’“d. OJIral XoJia YHHHT MOJ.U.IIII‘! TEXHHEA 61{3301“"[ MYCTAXKaMITALT
Gunan Gormuk. Knumork xymamnrmga MamnHatapHil Kyulam MeXHat
YHYMIOPINTHHN OUIIpaH, Gapﬂm WHapiin Tanabrapra KaTuiil pros Kiiran
XOonua 3IHr Mal{ﬁ}’ﬂ MYLNATII P Guxcupumra HMKOH SpaTajii. By
MHPOBAPMILIA MEXHAT Bd XAPAKATIAD caphinmi KamMailiira ofnnd Keau.
KIIH.IIIDK XF’XMI[T’II Yuyn MALTITHATAP Mamlm:map THINMITE AacoCuH
ﬂpaTlm;um Ba K_?JTJ’I&HIIJ'IEJJ.H. Mﬂlﬂ"ﬂﬂ.‘l[ap THINMI III.IJJ'I:IG q{ﬂ(upi!l.l.l]lﬂ
KOMIVICKC MEXaHH3amaIamiHr WiMHi Ba TeXHnK acocn XII'COEJ'IHII'N.II!'.

Mammmanap Tesumui - 6y ilun gasomma Gapua KHIIOK XY KUIHK
HIITAPHHHE OMTHMAT arpoTeXHiK MYIUIaTI ApIa SHT KahM MeXHaT cuptb KIumo
Gaxapaguran ysapo yaswii GoFmanran TpaKTOp Ba KULUIOK XYRwink
MATTHLUTAPHHANT I“Illﬂlllj.lllCII!.lllp‘ MHIIIIIIII!J‘IEIp THINMI, O0aTHa, MaLIyM
Hasp yu9yH mwnab wHKHmagn Ba HOHMl TAKOMUNIAWTHPRTaIH.
MamMmakaTHMHIHHHAT MYCTAKIIUIHIHTE Kalap olTHTa MALTHHATAD THINMI
Kymnanmwiran: 1955...1965 i, 1966...1970 i, 1971...1975 it., 1976...1980
ii., 1981...1990 ii., 1991..2000 . 1998 finnma 1998..2000 iinmnapra
MymRaLranTan, cynrpa aca 2010 finnrata neTHKGOMTT MaWMHAIAD THINMI
nuptald K.

AMUIIATH MAUTHHATAD THIUMI TYPT KHcMian nGopat: HeXKoH4IumK,
HOPBAIIINK, METHOPAUNA, YPMOI XyHanuri.

Hapmatamvuz onn® GOpAETran TeXnmK cHEcATra acocal TYSWATAH HHTH
MallHHATAP THIHMITA KHPUTHITAH TEXHHK BOCHTAMAPra KYiNmarn acocuii
Tanabnap KyHWITaH: MeXanusatopiap yayn koMmcopT M maponTapium
APATHIN;, KNLUIOK XYAAaNuK HUMapiin Saxapiu cHaTHHIAT facTiaGKm
Tanabnapura MakKCHMWI MEXHAT YHYMUODANIH KYPCATKUMN Ba EKWIIFIL
WKTHCOUH GH/Ial pHOS KIUTHUL, TEXHWK BOCHTWIAP MUONMUIIIHIHHNHT 10KOpH
KFPC&TI"II"LI‘IEIP[[[IH TaBMHHITALT, TEXHHEK BOCHTANAPHI 3KOJIOTHATE MOCIIHIH,
my XKymwiagad I0pHII KHCMAAPIHHHT TYMPOKKA MIUHHMAI TELCHPH.



Mammuanapan pycyswiam Ba yirapun TacHudUIaHWION. Amangarg
MUUNTHATAPHIT PYCYMIAUT MARIYM GHp NPHHWINTA AcOCTauran. Pyeysr xapd
B4 COH KMCMiapitant nGopar. BOpumdmen — MammHanuir sazndaci,
TYPII B TALCHP NPHHIHTIHN, TKKHHYHCH - MOJCTHINT TApTHENHEYE Exyy
MEXHAT YHYMIOP/INIH, KaMpam KeHDINTH Ba GoWKa KypcaTrmamapmimg
XapaKTepiaiim,

Maummanapun tacunduanmmm - 6y ynapuw sasndach, TabCHp
X4paKTepH, sHeprud ManGam Giman GORIATHIIT Ba Yiutan doiinanammy
GFinya axpaTiiimm,

Basughacuza kipa Mammianap Kyilmiarit rypyXitapra 6yammam: Tynpokka
HIAos Oepimr; 3K By KyYaT JTKA3UMEG YEITIAM; §CHMIHKIapm
JapapKyHaiia Ba KacwUIMKIaplan XHMOSIAW; Y¥THap Ba cHiloc
FCHMTHKITUPHTT fITFITI; MO, MOFUII-TYKKAKIT, Mol YCHMINKIapHag il
B [IHFTA N Keilid Huion Sepii; MaKKaKyXOpuHN JOHTa WA, wigmns-
MEBUTIUIAP Ba Cab3aBOTIAPHN AMFILE, METHOPATHE Manmifanap. Xap Gnp
Typyx Omp meuTd Mawnma Typrapigan nGopar. Mawmmanap mavcup
NPUHLUNIZAE ACOCAN Y3TYKCIT3 Ba JABPHIl TALCHP KIWIAMHIAH, 3HeP2ia Manbay
Ouaan Gozaanine GyTiHa THPKAM:, APHM OCMa, Y31 10pap Ba CTAUNOHApIapra,
i opeanuky nepuadan golidananin yeynura Kapab macens, dhaon (axrin)
B KOMOMHALIUIAIITAH HIIMH OPTaiin MalIAHTapra axXpaThiam,

Knuuiok xjsranng Mammsanapn Gasaianur pHBoOXUIAHHIN TAPHXI,
Hexxonymwmik Katuii kKach 66, y Gunan Gownk 6fnran Kyponmap
KY1 AcpiIiE pHBOKIANHI By TaKOMIULTALIAN TAPHXHTA 3Ta, AnMo KHLIIIOK,
XY HANMK MaUnNTHatapn Ba Kypomnapi THeprcnarnt han nuehatan sxmma
maiigo 6y, By wivmii hanuuAT 103ara KeImni Ba pRBOASIAHHIIN MAIXyp
pyc ommn akagemnk Bacwmit Tpoxoposny lopaakin (1868-1935 iimwr)
Homi Gian Gommanram. B.II. Topsukmnra Kagap KUIINOK XKamnk
MalImanapy TYFpHcHgarn (ad ApHM XyHapMailMiinK 3aBOIapiian
YHKAPIWTAUNTan Manimiaiapiinnr TYSIInmn Ba KOHCTPYKUHACHHIHT F3nura
XoC XycycwsTmapinun yprammmgan nGopar Gyaram. Kumunox Xyxanmk
MalfiHTapHHI oHNXalall UM acocen3 «TyeMol GHNlaR», WHTYHTHE
PABNINLa, HaMyHalap Ba XaTojnap ycynuua onn® Gopunran, TyHKn
KOHCTPYKTOp/IAp Xey Kamail gactiabkn xucobiiap Kpnnmmn Gunnvaranzap.

Aganesnk B.ILTopauxun 1919 i von xuniiran «[lexxommmnk
MEX4HHKACH» HOMIN KJIACCHK acapmua Oupmadan 6¥1nb Mexanuxa
KOHYIUIAPIHN KHUUIOK, XY RV MAIMHUIAPHHIHT W0 SKapaéHnapunm
Taxmn Kunmmga Kymwraran, B.ILopsukinnnnr Oy a Kefuurn nuutapn, y
JIEXKOHYHANE MeXaHuKacn Jic® HOMTaTaH, AHIH WIMII-aMaTmi TeXHIK
thamii sparum yqayn acoc 6ynnb xusMar kv, By dan ximmmok Xy xanuk
MATITHHATAPIHIAT MakGyl KOHCTPYKIMATApHHI ApaTHII Ba ONTHMAN W
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PEARNMIAPHHIT ACOCHAIl MAKCAMMUa YITapHIHT TEXHOJOTMK Ba 1M
KaAPACITAPITH TAUKHK KIUNID YIyH KeHT IMKonisTiapan ounb Gepan.

AxagemMik B.IT.TopaukmuHmmr acapmapi Xo3uprata y3nuimHnr yikan
AXaMiEaTHHI TYRoTrann K. B.IT.Topaukniunur Kiceig acapnapii, ViinHr
Japomunaapn akatemurnap H.H. AproGonesckmii, B A, Henuropckinii,
H.JLITywnneknii, H.M0.Bacinenko, IL.M.Bacienxo, A.H.Kapnenxo,
M.B.Cabmixos, IEJIncronan, npotheccopnap A.H.Iyukos, H.H.Knewim,
B.A.Cukyn pa Gomkamapunnr wisviii munapn Tyhaiing KoK Xy Rk
MamHaTapn Gyitnua mManTuknii dan o3ara xKenun., By dannmnnr
Pl[HO*JIﬂHI{I{IIIﬁl v‘.lﬁnl(]il’.‘,TOH ﬂ.l'lllhl][i:lpll Xanl Sc"l KIICC&I’I:IPIHT“ K&"Lﬂ,ﬂ“‘ YJIUP
Katopira akagesiknap M.B. Cabmukos, I.M.Pynaxon, A.X . Xaxnes,
AJLTnyueriko, P.M.Maruanos, npotheccopmap M.C.Famnes, P.H.Baiineton,
A.C.Caupnmnnon, A A Puzacs, M.T.TowGonraes, H.X . Kynameron,
M.Myponos, A Tyxtaxysues, H.T.Dprawes pa Gomwkanapmi KHPITIIIT
MyMKHH, BHp Karop Kok XyRanik MamsHaapi: KK §pyci [wiyriap,
NaxTa Tepiil, MeKaHKa KIUINW, Fy3amod ANFI Ba KycaK Tepiin
h[illllll“ﬂf[ﬂpll, IT}"IIITIIOJ'INI‘L MaxTa TO3Iamarn', maXTa Ccﬂﬂ]{aﬂﬂpl[,
KYALTHBATOPI4p Ba GOIIKA MallNHATap PecnyGANKanils ofuMIapH Ba
KOHCTPYKTOPIIAPH TOMOHHUUAH 4 PaTIIram,

Bakananp kaaprapnn tyrean ypai. Xosuprin Kyuita Mawnia-TpaKTop
NAPKIApH 10KOPH CYPaTia 3aMOMaBHil, ailiiKca XOpiwkuil TeXunKwnp:
TYrap, cedfikanap, jJon KoMOuiluapi, NaXTa Tepum Mammnwiapn sa
GowKa TeXmKwIap 6N KypolnnanTHpIIMOKILA. By TEXHIKWIAP MaTakamm
TEXHHK XU3MaTHH Tanab KT, LUy Il}'KTulI'Tlﬂ:iilleilll ilT‘leCiJ.llnuT
KOPXOHWIAPH YUyH KHUUIOK XYRKAMHIHON MeXauisaunaan iy
Gy iimuu 10KOpI Manakai GukwiaBp Kagplapin Taiiéprawra auTHHOpP
KyuaiiMokia. Bakwranpiupin KNumok Xyxamirn mmnaG umgapimn
HAPACHIIAPHITT KOMIUIEKE MeXannsaunasam 6¥inaa amanmii sasudanapim
UMM TYTTaH YPHI §Ta MyxXin.

Daunnnr Basudach, Knmmox XyHQmmrile MyXamincnK-Tex nik
XHEMATHIH Ba Mﬂll.llllli.l.l'[ilp.llull CanMdpamm (puﬁueumlmmml TS:'FPII By h(gll{G}fJ‘_l
TAWKAI KHAN yayH GakanaBplapra KHULIOK X§kanik MALIHHTApH
KOHCTPYKUHACH Ba WU apaEnnapn Hazapudcn 6¥itnya uykyp 6unnm, nuvon
Geprutaiirad MATEPHUTHI FArapub TYpauran XoccwTapin Ba Xonarira 6ok
papiiiia 6y MALIHHATAPHI ONTHMAT Wil TapTHONTa coanam 6Yitnga Maxopar
Kepax.

Hlynnur yayw «Kumnok xxamine Mamimsanapi danmsmnr sasngacn
KITIIOK, XYHATHE MAUTHHATAPIHIHT TY3UINHIIN Ba W KADASHIApH Xasia
YIApHH HA34PHACH Ba TeXHONOrHK Xucobnapn G¥iinua xepuxnn
MabnymoTaapan Gepumgan ubopar., MawHHAIAPHN TaKOMWUTALINLN
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Tydaitnn pycymnapunnm Ted ¥3rapub TypHIIN, aMMO YIapHHHD TAbCHp
TPHALNIIAPH KN {(H/Uap AaBoMAda XHLIHH Y3rapiuIapcHs KONHIIHAR
Xncobra ofnran Xonja JapciuKla pycymmap 6yiinga MallHHATADHEHT
KOHCTPYKUHACHHN TaBC:!C[J]I KeNTHpHIAMATran Ba A4COCAH 3HT
HCTHKOOIUTIIAPIHITHT TadHY MoJe/UIapni KelTHpInG, ymap TexXmolorHk
wapagmnapn G¥iimda TapTubra conmnran. Ymby dannn Gaxanaspnap
Yprammimy Y9y ynapra arpoHoMHS 4coclapH, TYNPOKINYHOCIHE, YH3Ma
rCOMETpHA, lIH!H]JT[ﬁ MEXAHHKd, MEXAHW3IM Bd MalIHHATAD HaIApDHACH,
MATEpPHALIAP KapUIINTd, MalliHa JCTalIap, MaTepHANIYHOCTHK Kabu
tharmapgan GumM Tanab Kiima.



Bupumuan dFyanm

TYIIPOKKA HILIOB EEPHII MAIITHHAJIAPH
BA KYPOILUTAPH

Tynpox KHIIOK XyXamiria acocnii nuptab wukapum socnracn 6yand
xuamat Kaoram. ynunr yayr xaM Xap GHp ammo)l YHUHT XOIMaTH YHIyH
FOAT MAChYNUHP. AMMO YTran 4BJIoUTapHINT YHIaH HOTYFPH
choitamanranmmnapn Tydaiing wirapi Xocnmop 6ran 20 M. KM* jan
OPTHKPOK, ep/iip XO3NPIH KyHId KHUUIOK XYKLTHTH yIyH gpokens 6ynub
Ko, By sca Xo3nprin myjrop Kivminaiiran epiapian Kapnii6 1,5 6apobap
karra. [pesngerrrinvms H. A Kapivos Tankmimaranmiex «...6m3nm Goxamran
MGITE 1Y ep, Mala Iy TYNPoK. YHIir yiyMIopmiriii olipIHiimm3 Kepaks.

TyNpoKHN cakiarm, YHUNT YHYMIOPIHITHI OINAPIND Ba YA OKIUIOHA
thoiiganamm yayn epra nuuioR GepHIITHHHAT MakOyn THINMIAPHHI Ba
TYNPOKKA HUIOR Gepairan MatnHHUIapHITHT MakGys It opramiapimm
KF’JIJ'I;II.I.I KL‘:puK. E.Prﬂ MEXAHNE HULTOB ﬁcpnnrﬂlma MAMITIHATAPIITHD il i
Opranmupi TYNPOKKAa TabCHp 3THG YHHNT XOMaTH Ba XOCCANapHHI
yaraprupat. TYNpoKkka Huuios Gepiniu MaurmTapHHIHT WM OPraHIapin
TALCHPHLY TYMPOKQa 103 GepuInTan Kapaéumapin UINK MOXHATHHN
TYWYHHI yMyH 30T aBBAIO YHWAT CTPYKTYpach, Tapkubi pa TeXHOMoriK
XOCCWIAPITHN YPramuuw Ko3nM.

1-BO0B
TYNPOKHHUHT TYZHWIHIIH, TAPKHEH BA TEXHOJIOTHK
XOCCAJIAPH

1-§. TympokHAHT TY3HIHIIH BA TAPKHDH

Tynpox axmur Gup Macca amac, GaIKM yu hasami uucnepe MyxmuT
6ynn6, maiigananran Ba §3apo apanalITHPHAran KATTHE, CYIOK Xafa
ra3ciMoN 3appavwiapian uGopat. Bymuan Tamwkapn, TYNpoKia Feuming
KOMUMKIapH (WUNEnap Ba JOHMINKIAp TONCH) Ba THPHK OPranHIMiap
MaBXyt. MuKpoopranusMiap opranuk KoMUMKIApHH mapdana6,
JCHUMIHKIAPHH MHICPWITAp GUIan O3NKIanTHPNGINIG KoaMail, Gwikn ury
Gunan Gupra TYNpoK XOCHT KWIHII Xapaéiila XaM KaTHawnG, ymunr
TEXHOMOTHK XOCCANAPHTa HWKOOHI TaboHp KYpcaTafran ryMyciu

7



Kynafipumra épgam Oepaiy. CTPYKTYPaIN TYNPOKIA KATTHK 3appadanap
gamuuap 6yumkn arperatiapra (kecaxuanapra) Gupnanrran. Kecaxuanap
opacHia Kamuup OyIMaran ipHK OpAtHKIap (rpasaTatoln 6y urmkap)
mupkyl. KaTTug sappavatap opHKIapn cys Ba Xapo GiiaH TyIrannmnm
Tydhaiinm, TYNpPoKia Kaimda cye Kyn 6yica wynva Xapo KaM G¥maum sa
axcimda. TYITPOKHIAT TEXHONOIWK XOCCWIADH IOKOPH Japaxala yHuarn
cyloK. Bit rascivont dhasamapnimr pHebaTira GormK,

Tynpok TY3IMIINHWHT acocui TaBcudaapH - FOBAKIHINK
(Y WANKIIUINK, KOBAKIMIUINK) Ba 3HIIHK (Xaxamiil Macca) anp.

Fopawumauk - op3ga mojananran OFWINKIAPHHHT XakMITHN
TYNPOKHHHT yMyMmil Xaxwmura nncbarn. Fopaknmnnk rtynpoxkmu
eTpykTypacira Gornk 6ynm6, xym tynpokiapua 40..50 dous, Topdun
Tynpokiapga sca 80..90 cons opanmkga Gynagn. Co3 pu Kymiox
TYNPOKIAPHHHT FOBakANTH Yprava 6ynm6, 50...60 dhouanm Tawkmn sram,

Fuwmnk - Tabunii Tyswinwn Oy3iMaii onHATan TYNPOK HaMyHacHHIHT
abcomor KYPYK MaCCACHHI YHHHI XAEMHTA IIIICGuTIU.B[p:

23 R ()

FuuANK TYNPOKHUHT MeXamHK TApKHOH, FOBAKIIUINIT Ba rymyc
Mikgopnra Gormk, TYNpOKHIAT Xaifilon KATIAMIHIT 3TN KeHT Yerapaia
- 0,9 man 1,6 rfem® rava yarapaun. Xaiidos ocTH KaTIami aida 10Kopn
mmKKa ara, g -1,5...2 tlem’ Ba yRuan Katta.

Fiping VCHMINKMAPHIAT IWILAHIIAPHHIT PHBOKTATHIINTG XaMia cys,
XaBo Ba OIMKITAHNI TapTHGUra TabcHp Kypcatalnn. TynpoK 3mamri onrusan
JIMITHELAH 10K0pIT ﬁ},_’JIE“ilIIII.H XOCIUIMOPITIR Kaubus i, Ay I0K0PI MUk
aca yMyman Xocin Oynmaciurn mysmkus, [ymunr yuayin Tynpox smammnry
XOCHUOPAHKHINT acoCcHil OMIUTH XHcobnamay.

Adipiy Typiars FenMmiKIapHi eTHIITHPHIN Talabiapira Moc pasiua
TYMPOK. 3NWLLICH YHTE MEXaHAK HIor Gepiill opKaIn comanai.

Tynpokuunr Karrik gaszacu “cxener” - TouUNIM KyunmMmavanap
(3uppanapi 1 MM Jan KaTTa) Ba Maiijfa Tympormapiad (3appanapn 1w
Jtan Kiank) nGopar.

“Crner” MaccacHun Maiifla TyNpoK Maccacnra Hucbarn Towmmnnknm
annknamra mvkon Gepagn. Tomwnmmmk 6¥iinya Tympokmap TomicHa
(rapkn@uma 0,5 ona raua tour), Kam Touwrn (0,5...5 chows), ypra Touumm
(5...10 thonz) sa soxopm Touwtn (10 chomzgan Kynm) Typnapra GymmHamm.
Tynpoxumur Typn Mexamik Tapkudn 6Vilima aHHKIaHraHLa Maiila TYNPoK
(MesKo3eM) TaXJamn KIWMHANL Y WapTin pasdliia WKKN (pakunsgra
Oyannam: “thusnk raa” (sappanapn 10 MM fgan KimanK) Ba “QHINK Kym
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(appwrapn 10 mrm pan xarra). Tynportap isuk MUIHEHT MERIOPHTA
Kapab Kyiimmanya noMmanagn: cos (run) Tynpoek (tapknbima “chras rur”
50 thomspan xym), kKymok Tynpo (“msux riwr” 50..20 don3), Kymmx
Tynpok (“tmank run” 20...10 dons) pa Ky (“cmzuk mn” 10 donzgan
kant). Tynpoxua dhusnk rvn Kamga xym Gyica, yara WIUIos Gepii myHya
OFIpPOK Gy, Tl sappayanapiia XUICIaTHPYBYH Mogdatup Gopanr
yayn ynap TynpokHunr Gopmmkmurnan mdoganaiian, KyMiap sca aKCHHYA,
ENMIKOK Ba KaliMIIKOK (rnacTHk) Gymvaiin.

Tapxubia 0KOpH Japaxaia MUl 3appaianapi OYITan TYNpoKIap OFip
xucobnanann. Ham xonatga Mexanuk muutop Oepuiramia ynap HUOH
Oprafiapra Enumagn, KypyK XoJaTAa 3ca KaTTa Kecakjap XocHi
G6¥nmann. Bynjiaii Tynpokiap HaMiH AXIIH CaKMaiiy, aMMO YHH EMOH
CHHIHPAN, YIapia YCHUMINK KOMUUKIApH Ba OpPTauiK YFUTIap CeKnH
I'lilp‘huli!ll:ﬂl"-

TapknOiuta 0KOpH Japaxaia Kym sappadanapi G¥nran Tynpokiap eHrit
KHC()GJIEIII';LUII. YIIdP OCOH YBaUTAHaIH, HaMHn HXLIH Cﬁ"rﬂ"PiUﬂ!, aAMMO YHIT
AXWIN Yuntanaios, yiapia YeuMInK KoMUIKTapH Ba Opranig YFumiap Tes
Hap‘liﬂlilﬁiu!ii,

Kynimn Ba KysU10K, TYNPOKIAp ¥3mapHuIiT XycycHanapn Gyiinga opariK
Xonarun BI‘EIJIJ[i!ﬁHH, Yllﬂp HuchaTan ocon YBaramaurm, HaMHH AXIIN
CHHTAHPALN BY CakJIaiiiy, 10KOpH XOCIULIOpINK KOBIIHATHIA Bra.

Tynpokmimr Kattig thasacy cTPYKTYpanu (1onajop) Ba CTPYKTYPacH3
Gy mmunt symkin. CTpYETYpamn TYNMpOKHHAT Maccacl =ilpiM arperaTinapra
Gynnuran; CrpyKTypacn3 TYNpoKUa aca alfpiM KATTHK aJICMEHTIap AXJINT
Macea xooun ki, CTpYRTYpann arperatiap TyNpoK Kecakdatapi 6yanG,
yaapo GormanranMexannK aleMeHTIapian (Kymilap, Yauriap, Joilkalap ba
X,K,] TAIWKWIT TOMNCaH, AI"PCI‘B.TJE';IPIII[HI' EJ'I‘-IHM Ba U.lﬂ‘&ﬂﬂﬂ.pll XFUIMA-XEUT.
CTpykrypany arperatiap yirdantapi Gyitia Kyiingarn Typiapra Gy inma:
nanaxcanu crpysrypa (arperamnapuunr yugamm 10 s pan Karra), Kecakas
(arperatmapimunr ymaamn 10...3 Mm), nonafop (arperaTnapHiAr VIrgaMi
3...0,25 mm).

Vrnuanm 0,25 My j1an k3unk Gyuran arper ATIp MHKPOCTPYKTYpaUlupra
TawtykIn 65an6, vanrcumon el atanaum. Yauammapn 1.3 My Gyuran
ATPETUTIIAD BN MYXHM XHCOGTAHALH, IYHKIH YIap CYBra I0KOPH SIIaMIHIHIT,
ALHH CYBHI OBHLI TALCHPHIA TYPFYHANrn Givman axpamb Typwni, Ammo
Vmuanuaps 3 MM it wkopn Ba 10 s rava 6yiran xartTa KeCaKyuanap Xam
MukOyn xucobnanamm. Vngammapn | MM J@e KWWK Gfiran arperatiap
aposnon xapdumt xncobnanagn, Yawammapn 0,5 gan 0,1 MM raua Ginran
MHKPOCTPYKTYPAIH arperarinap sur xasdumn 6ymaum. Arap TynNpoKHHHT
wropn Karmamuaa (0...5 eM raga) | mavian kiank arperatnap 50 donsgan

)



Kym Gynca, THPHK E€KH YAuK YouMmmEnap G¥imaramia, mamMon apospscH
1o3ara Kelain. T)"I’I POKKa MUIIOB GBPIIJII“‘di ULaH KelnH YHHHT CTP)I"KT}"paI[HIII
cTpyrTypuiink Kosthduuuentn K Gunan Gaxomamaum. ¥V Kyiimgarnda
AR

o L
ey
Gy epua m, ga m, - soc yonda Fauamu 0,25...7 MM eaya Ginzan azpezanaap
& HI}‘RPO'{J!!!HZ KOM2aH KUCMINHNI MACCANAap.

CrpykTypanmn arperatiap uKaT TYNPOKHWAT XOCHIAOPMHIHIA IMac,
Gannkn TYTIPUK.KH HIIUTOH GCPIILU MEII.IIIIIIEUIapll BA K)"PU.'U['dPNT!]III[‘ XaM W
KypcaTKiunra TakcHp kypearamn. CTPYKTYpann TYNpOKTapra HIIIOR
Gepruirarji IOMUIATHT cHchaTin AXIIN, TOPTHILT: KAPIITUIHK 3Ca. Kam Bynam.
Tynpokka K¥m MapTa Mo Gepiiranid, arperaTiapHimHr Jama 103acHian
KyN COHIN YTHIN HaTIKucHAa, YHHHT CTPYKTypacH GYInIHIIN Ba
CTPYKTYPATI TYNMPOK CTPYKTYPACH? TYNMPOKKA ailTaHmim MyMKIH,

Kattnk dasannur acocnii usnxasnii tascudm — TYNPOKHHHT
COMMUITHPMA MaccacH (asaiiur SHYARCH EKH COMNUITHPMA Maccacm)
xucobuanaun. AGcomorT Kypyk Xoigarn Gunp GHpPANK XaXMUIArH
(B¥mnnknapcn3) KaTTHK (hasafiiir MaccacH TYNPOKHHHT COJHIITHPMa
Maccacn ge0 aTanamy By Y KaTTHK (pasa Maccaclt m oI YHIHT Xakmim V ra
aebarir Guman HAHETaHAN, 4BHI

@

bl
P =7 . (3)

KarTik dasaniur conimtipasa Maccactl YHIHT TupkuGNra Kipaiiran
KOMIOHEHTAApHIHr HucGatira Gomuk, Macalad: FIIHINNE COMMIITHPMA
maccacn 2,7; kymmmkn 2,65; rymycrikn 1,42 rlem® gan kampox. Tynpornnnr
COMTLITHPMi MAcCACH 3Cd, OMATIY, KYpcaTiuiran derapata Gymam, qyHKH
¥ KOMIIOHEHTIapHHHT Efp’l'ﬂ Mya.mlzn{. CONMTIOTHPMA MacCacHin ||fb0ll2lﬂ&lfﬂl“,
Cyiox draza Tynpokia cyp 8k YHIATH Xap XU MOMLUTAPIINT 3pHTMacH
xonartaga npogananam. Tynpokuarn cyok asa spkun sa Gormamran
cysra axpatinamn. Tynpokka Mexanux numuos Gepim Kapadumma
GOBANTAN CYB CEIMMAPIN Japakaga Y3HnI HAMOEH KIIMaiili, aMMo IPEHH
CYB 3Ca TYNPOKHHHT TEXHONOMK Xoccatapira(KoBYITKOKANK, EMMIIKoKIIK,
KalffKOKIMK Ba GolIKa) KarTa Tascup kypcatagn, Wynnur yayn sprum
CYBHI Ypramim Grotan yerapatani® Kosamus. DpKun cys rpaBUTAIOH Ba
KaMLIap cyenapra G¥munamn. ﬂnpmc Y LUInCIap/a TYPAIHTAR HAMINKKQL
epagumayuon cys 1ed aranam. Fpanuramion cys Guian iMpuk GyLumTUIap
JEBOPH OPACHIATH §34p0 MONEKYNAP TOPTHIN KYyWIapWHUHT fiMFHHIICH BY
10



CYBHIHT OFHPANK Ky9uuan kwauk. lyinaii akan rpasHTaudoH cys OFRpINK
Ky4wiapn TabcHpHIa MacTra okaun, Kmunk, xamumspmn Gymmmknapmari
HaMIHK Kaniwiiap aed noM onran. TYNpoKHIHr KaTTHK, afeMenTIapH Grian
Oy HaMIHK YPTacHUari TOPTHIN KYYH Kanuiasplapiard HanJmKHIHT
OFMpIINK Kyunra uucOatan Karra lymmar yayn Kampogp 6Ymnuknapian
IAMIHK Xap KaHgail iifHanira Kyvai sa J0KopH HaMiIin KaTTaMIaHKaMpok
HAMITIE KATIaMra TApKTa.

Tynposxgarn cys Mukmopn yminr abeomior Hasmmmi o (%) Gmnan
Gaxonanaun. ¥V TeKiuMpiaiuraH HaMyHATATH CYB MaCCACHHN KyPYK KATTHK
thazanuAr MaccacHra HucOATH BHIAH AHMKTANAIN:

. = 100075 — 1)

f , (4)
iy

Oy epua m,, sa m, - Moc Yoada wam éa KYPyK mynpox Maccaiapu.

TYNpOKHINT HaMINTH YHHHT TeXHONMOIMK Xoccamapwra, GunoGapui
nwaoe cndaTH Ba KyBBaT capura Katra Tascip kypcaramn. Co3 Ba
KYMOK TYNPOKIAP HaM XonaTia Wyarop KWINHTaHga WY opramiapra
ENMINUIN, CTPYRTYPATH (IOHAOP) arperaTiapHI TapyATAHILIN, TYNPOKHH
yimmin 103 Gepaly; KypyK, XonaTia 3ca - KaTTa Naaxcamap (kecaxiap)
Bd MUHICHMOH 3/eMeHTHap Xocun Oynaum, gonajlop arperatiap
WIHKACT/Aaia. AMMO, MabayM GHp HaMIHKAa CTPYKTYPATH TYTIPOK OCOH
B AXIIN YRATanaIn, YHT4 Wumos GepHiumia MHHIMAT KyBBAT MIKIOPH
capp 6ymaun. Tynpoxun GyHuail XomatH, “emunzamauzu” (Tobura
Kemramwirn) ae aramagn, TympokHIHE MeXanuk Tapkubura BoRmIK Xonua
YHIHT eTriranry abeomor namiink 15...18% thous Ginranya 1w3ara Kenau.
Terumpnmrap natuacnra Kypa, TYNpoKHH “eTmarammurs’ iyAropriu
TEUTNTHIE Xam QOFMMEINMnn Kypcaram, Tewmk ompmn Grunan y KaTTapok
HAMIHK TOMOHIa Cllﬂ)ﬁllfmll_

“ETHAranmk” XomaTiga TYNPOKKa MeXaniK WuuioB Gepum haxar
YHUHT MaBXYU JOHALOP arperaTiapuun caxaabriHa Konmail, sHriiapiim
XaM XOCHI KHIHIUH aHHKIAHTIH,

Tazenvon asa Tynpoxuarn xaso sa Golrka rasnapian (aMMHAK, MeTaH
Bil X.K.) nGopar. Tynpokia Xaso apkun KM KMCHATaH Xoiatiga Gymumwi
MYMEHH. ﬁnplll( TPUBHTALIMON O¥UUTHK/Iapia XaBO, OMATHd, armoctepa
Onman apknn wnokaga 6ynmaun. Iamon By THK KOHBEKTHB OKHUUIAP
HaTHXacHIa 5)’ XK4BO JOHMMIT AHTIUIAHAON, E}' aca OMIUIOK Wnpomanl
HAMITHKHI KINUHE KaMaiiHimmra onub Kenajm.

Kiunk xanmuunsp GymnmKTapia Kolinamran Xapo KynuHya KHCHITaH
Xomataa Gynams, AbHH KATTHK 3appavaiap Ba cyp Eplamila TepMeTHK
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Gexmmib Konamr, Kiciiran xapo TYNPOKHITHT SacTHIINITIHI (3MUTyBYan-
JHTHHIT) OMIPAIN B CYB FTKAIYEMamIHTHIN Kamaiitnpawr. Kypomtapmmnr
HIIYH Opraijlapi TabcHpijia TYNPOK CHKIUITaHda YH/Iarn 3pKHH XaBoHHHT
4coCiiil KMCMI KHCIUITaH X0MaTra Yrali Ba y NoTeHIHan SHeprHsu fiHram,
y 3ca, CHEIIININ TYXTATAHU4H KeilllH TYIPOK KecaKYallapH Opachiari
GORIMKINKASPHIT y3u6, HATICKAML eTHATAH CTPYKTYPAIH TYITPOKHI AXIIH
YBATAHILITHI TabMi 1aiim.

2-§. TYnpoKHHHI TEXHOXOMHK X0ccanapu

TympoKKa Mexaiik Wiuios Gepiil kapaéHula HaMoEH Gynaturam Ba
TEXHONOIMEK Kilpiléﬂ KOHYHHATI XaMila YHIT KCHHII XApaKTepHTa ST
TARCHP KYpcaTalirail Xoccatap TYIMPOKHHHT TEXHOMOrHK XOCCAIapura
kupan, Myl sxan, TYNPOKHIAT TeXHOJOMMK XOCCATAPHra YHH Xap
X Typaarn geopMaungnaprd KapUiumiraHn (MaxXKasmianra), Hmyn
Oprafaap W34cHra HIIKATAHTMIHE Ba HYKH MIMKATAHIIHHT,
ENMUIKORANCTI, GOFMIJIATHAT, SMACTHKANIIHI, KaliiKoKIHIIHIT Ba
aGpasip XYCYCHATNAPHIH KNPHUTIIIT MyMKITH.

Xap xun typaaru nedopyannanapra Kapunumirn, TynpokKa MeXanik
nuion Oepiiuj@a Kyssar cappiin KamaiiTinpimr fyanapn Ba YCy/UTapimn
At AHKII YUYH YHIHE Xap XU TYPUATH KyWIanHiUapra MaXKaMITiK
qerapacnin Owmnm kepax. [ynn kaiig KUomm Kepakku, CTpPYKTYp4cH
Gysmmvaran (Tabunil Xonatimar) TYNPOKHIHT Xap X jehopMmatmsapra
KAPIUIUINIT eTApIIT fapaskaila Tekunipimsiaran. TeKumpiuutap HaTiRacla
IHC KaM MaXKaMIHK Herapaci "IS;ZIIJ']IILIJH,FJ, j"’pTa‘!ii{:ll - CHUDKHMLIMA Ba
Oypamiuuia, aUr KarTa (MaKcHMaT) MaXKaMIHK Merapach sca CHKFUIHILR
KY3aTIUIram.

Llyminr yayn ay3nminm jgethopMatnsci Epamiga aiipimM CTPYKTYPAIN
arperaTIapHiir opachgari DOFIHKIHKHN Mapywraty iy Gian MITHmMan
KYBBAT capth Kb TYNMPOKHH IOMUTATIEITA IPHLINT MYMKHIL Xo3Hpri
BAKTH4 TYNPOKKa HOaon Gc'plll.l.l CaMapaciHil OWHPIIIHITHT K}’rllmilﬂl
YCYIUTAPHHI KeATHPHIT MYMKNH:

- BHF KaM KYBBAT CHFUMIN u¥3winw gedopMaliacuum Kynnam;

- Xap Xl ToMofiTa ityiHairan deopMatisiiap Gian TYNPOKKa TAhCHp
KIDTHI;

- “amr sandh speno” yeymumm kynnam (3T Kiunk GopTanHULIap YH3HET
G¥iliua TYNPOKHI Mapwananr).

[Oxopnuarn NpUHUNHTIapra acoCHaHraH TYMPOKK4 HNOB Gepnin
MAMNEHATIPH Bd KYPOUTAPHHIHT HIIYI OPrailapiHi SpaTiin Makiysm GHp
TEXHONOMIK Kitifiranmknap Gunan GommK. Ammo Gy mpHEINIUIAP acocHia
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NN NS OPTaiIapHi 4paTHima MabiyM Gup Mypacdhakuatiap
Xam Gop. Bymapra Tynpokmm acocan uysmminm gcopmanpgcH Gmian
mapuanaiignran “Tlapamwmay” Tanugary muyw opragny, TYNPOKK: Xap Xt
ity Haarn gechopMalnsiap GIIAN TabCHp KIUTAITan TYTKIYH oL
JHCKINT IMIMOK FPHATIITAR SYKyPIOMIIATIHYHH, JOMUWATIHY TYTKIY Ba (hpesa
KoMOmuanmgcuian nGopar Mamnganu, “sur sand 3peno” acocHia
MULTAHTAI TeGpanyBa W OPraRIi MallHHATAPHI KYPCaTHir MyMKITH.

Damura Rapmnuk (Tynpok Karriknury). Tynpokka nuiop Gepil
MallWHANapH Ba KYPONMAPHHHHT KYNMYHANK HWYMH Opramiapn Xamia
IHCPreTHK, TallyBYH Ba WL MAITHHATAPHITHE Xap X TadH4Y IO'SHJ'.IHP"
(Fiiaupaknap, samknpiaap sa Golka) Tynpok Gwian y3apo Tabclpla
Gynrama ynn s3am. IIyRunr yayn TyNpoKHHNT 3304 Kapuniim hakar
TYNPOKKa HUos GepHill MAITMHATAPHENIWHA 3Mac, Gwikn Gowka GHp
KaTOp KHIUIOK XF)KHJIHK MAMTHHUTAPIHITHE XaM 1l WApoONTHHN GHXDJ'IBUJ
Yy snr acocuit Tascudumapian Gupn XxacoGnana.

T}’HPOK“""F IIUMWTE KAPIUHIHTH xj‘rpcu‘rmsqmm AHHKIaI Y4yH Xap
XIIT TYPAArH KyiGar yadan yekyHatapn Kyanaminamm: sapba Tascipi,
CTATHE 0KIaMani, MakOGypuil cimkysun gedopmaropan, Omumt Ba Kynmaii
Gynramn yuyn mMaxGypmit cirkysun gedhopMaTopmi yawam acBobu snr
Kyn Kitanwragn. TYNpoKHHHT 3301 KapUiiiim Ky peaTKITGi TYNpOKHIT
Yprava KaTTuKINrH XucoGnaHaaW, YHH aHUKAall Y4y KyLiaHimmainran
VIMam yeKyHacH aca KaTTHEAMEK yngarnd (Teepaomep) aeb atanmaiui.

Karrixnnk ynuarma (la-pacm) Taéxua (mranra) 1, npyxuna 2, nacrta
3, ywmk (mnynmxep) 4 panw nGopar. Jacta Gocnnranga GociM NpyxiHa,
WITAHTE Ba YWUINK OPKAH Tynpoxka Gepiutaun. Bynua Gociy Kyan yaimkHn
TYNpoKKa GoTHII Kapwnnnrnra (cekun Gocunranua) TeHr 6yimb, v
TIPYAHHAHN cHEIDII Y GYiltnga, TYNPOKHHHT YH3HKIH JdeopMannscH A
3CA YWINKHIHT TYNPOKKa GoTHw wyKypaurn Gyimua ynuamamm. Eaveum
KypHiama GIUIaH KHXOIaHIaH KATTHKINK fnuarnmd v=f{4) auarpasvann
E3aun.

HMpyxuna km6pn (Gukpmirn) & Hn GWiran Xomta yRinT AethopyMarmgcit
W an kyd F = ky ra yam smymknn (1,6-pacs). Pacmian xypunn® Typnbmmn,
Xap Xl WAaKIarg yYIHknap (aMMo KYRIATanr KecHM 1osacH Grp xwm)
KYMTaHITafa Yiapii GOTHITA TYIPOKHHHT KapUNUINK KYWIapiHn Xap
xummnry thakar GOTHINHHAT GOUIMAHFHY CTAAMACHIA KysaTiaamt. Yk
5..6 cm Gorranpan Keiind F xyun amanua Gmp X Ba yarapmac Gymamm.
Vumknap axar xaiilons KaTraMian YTraHgaH Keiinn F Kyun sHa owam,
SYHKH Ylapu fiyaiga anda 3udpok, “ruyr Tosonn” yapaiimi.
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a
1-pacm. TYMPOKHIHAT KATTHIHTHHH AHIKIAML.
@ - KAaTTHENNK Ymyarad (Teepuosmep)umsr cxesmacn: | - wranra; 2 - npysmnna; 3 -
HACTa; 4 -IIyHAKep (YWIHK); 6 - Xap X IUIYHAepIH KaTTHE/THK YIHaray JiarpaMMaci:
I - wwmriapig Y 2 - KOHYCCHMOR YHIHKNH & - 330IIra Kapuninuk xya F un
TYNPOKHIHT MHIAK/IN Jetopmatpacy A ra GormkIHm,

Ki.lTFHK.ﬂIIK Sl".i'.[‘lilrlT‘lIi]IHF HI[H[‘FHMMHCIIHII X}J]_U[QR KaT ranu ‘[CTﬂpﬂcllna
TYIPOK AethopMAIIHCHINHT HKKN GoCKIMunN TABcHIIAiMraH IKKHTa TYFpH
quank, OA Ba AB nap Gmnan ndoma K myMmgan, Bupimin Gockirsga
(OA KHCM) 4aBBANO 3MACTHK, KeilifH aca TYNPOKHH IMIACTHK 3HWUIANNLIN
HATIGRACHR YUK ocTia F Ky TH3nsn feopMatig A ra mponopLyona
omramt. Bupnisiminr oxXupn pa nxkgmnan GockuuHINT Gomm yHIa KaTTa
6ynMaran yrinn gaspu Grnan TaBcncdmanami (| g-pacMia KypcaTiiaMaran),
6)" OpaTHELA )l"!'.l'llll( ACOCH OJIIIIR HROPH 3NWIaHTan T}'T[pOK,Lh':lII (3[!‘1]1;1[[1‘:1"
AUPO KaTHam) KoHyccHmon oumTa Xoctun 6ynamn. Mkxumun dazama (AB
KJCM) TYTPOK KOHYCCHMON YenMTa Gunan nedopmannsmanams. ¥ Tynpokan
noHa Kabm €pub, ynn ém ToMommapra cwpknTam. MKknmunm cazaga
mechopaatna A i Yenum Kapununrk FHn karranammmmra onnd KenMari
B TYNPOK «OKANIM», SLHI ToNMIiL Gocinv Tanenpiia JeopMalisianira
masoM atam. Mlymait ka6, Tynpok gechopmaniach dakaTrima KIaMann
aMac, GWIKH YHHHT TakcHp BAKTHHN (hynEmsicn 6ynnb Konamm.

Bupunau Gocki MKKHAYHCHTa HincGaTan GHp Heva MapTa KHCKd, aMMo
KATTA AMAINI aXaMIATra 303, SYHKH KHIUIOK XYKTHK MAIHHlapHRIHET
WIINH OpTaHIapi Giian TyNnpoKH HethopMallHAIIAL, ACOCHH, MHATPAMMAHITHT
GHPHHYHT KICMI (<4,) werapacmman wnkmaitmr. YmGy kuemuuur
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HHATPAMMACHTA MYBO(DIK TYTIPOKHH 93MIITa KapUIIHIHHIT Tapciiaiiniran
KYPCATEHYIAP OJIHHALH,

Huarpamsany TaxTHn KAWL acocHja, GupHHun GocKuY Herapaciia
TYNPOKHI 331IUTa KapUIUIHE KY49HHH TYNPOKHHHE jethopManmiach 4 ra
XaM, DINTYMran o3a § ra Xam BORTHKAHMIHA OCOH YpHATHIN MYMKHH.
Ilynuait sxkan y asuaran (cHKnG SWKapwiran) TYHPOK Xaxmi Vora Xam
nponopunonamp, V=51, Yugan Tamkapy, TYNPOKHH 23MUITd Kapiiing
Ky4it F TYNpoKin ¥3ura Xam (co3 Tynpok €Kil KyMm, KYpyK €Ki Ham) GOFIHK.
Arap TYNpOKHIHF 33HIITY KapUIUIMK KOGIINATHHA HPONOpUHOHLIHK
kosthmunenTunn ¢ opKani niojanacak, y Xomma

F

-'?='F. (6)

Koapmument g rynporamsr xammmii a3 Kosgdumments et Hom
onran. ¥ Hiem® §myam 6upanrira sra 6¥an6, Tynpokin Keiinurn Xap 6up
BUpIHK Xaknmumn (em’) asmur YUYH YHHHT KAPIIWIHK KYSHHA Kapda GHpIKKa
(H) ommmmmm k¥pearam. Xasknmuii a3 xoaddpuuientn Kyitngarn
MUKHOPJIAapra 3ra; Wygropnanran epaap yuyn 1.2 Hfem®; myaropaanmaras
eprap yayn — 5...10 H/em?; tynpoxm ityn yuyn — 50...90 H/ear.

DPUKLHON XYCYCHATIAPH — HUTKATAHNW GHp KMCMIN YHra Tern® Typram
Gourkacira ARCGATAN (TALTKH WIUKATAHILT), EKH GHp KICMHIHT JapPaTapHHi
yHnur Gowka sappanapnra HNcBaTaH (WYKH HIDKATAHIID) CHPHaHHIUNIA
Kapumnnk ciudaria namoén 6ynamn. Wynuai Kb, MuKwtanmm Ky
— Oy KapWink Kymn €xn peakuns Kyunw 6ynm6, wopman Gocmmua Gip
AICM 103aCHHN NKKHHYNCHTa nucBaTan CIIPI‘[BHIII-I-I[‘H yHHuf!JlllraH SUUJKH
thaon Kyd TawcHpuga maigo Gynamm. Xap Kamiaii peakums Kyunm KaGm,
MITKATAHHL KY4H XaM YHH KY3FaTaiurad Kydra TeHI, aMMO dYerapasmii
MIKIOpra ara 6ymuG, yuman oumaiign. Maon KyMAMHr Yarapumm Gunan
MIDKATaHHW KY4H HOMJAH Y3NHWHT YerapasHil MHKIOpHrava yarapapu
(0<F<F_)).

Clipﬂﬂﬂlimﬂu HILKATAIL KYUH MaKCHMaI MHKIOpra apHIilaman:

F =fN=Nigy, )]
6y epua N — nopaman Gocus, H; f aa ¢ — soc pastuuda waugananuue kosguyuenmu
&a Bypuazu.

Hkanasmm KoadduuuenTn JonMuil KaTTanik sMac. ¥ Ky oMwuiapra,
4COCAH TYMPOKHHMHI MeXanukK Tapkubn Ba Hamaurura Gormmk. Cos
TYNPOKHHHT HIKATaHHI Ko3(hNIIHenTH KyMHHKHAAH TaXMithan 2 MapTa
kaTTa. By mymmai usoxnanagnkmn, Kam GoFmanran Kysmin Tynpokiapia
aiipHM KyM 34ppaiapy cHpfanmaiigd, 6ankm MITKAMAHHII losach 6Yitnga
mymanaiign, wy OoHcIaH YTAPHHAT XapaKaTIaHHIIHTE KapUIiHK Ba
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1-pacy. TynpoKHIHT KaTTHITHIHAN AHHKIAI0.

a - KarTiEANK §I4Marm (TBEpIoMep)HHHT cXeMack: 1 - wrasnra; 2 - npy*una; 3 -
pacTa; 4 -miyHKep (YWwink); 6 - Xap X MIYHKePAN KaTTHEARK YIYar™ QiarpamMMacis:
I - wnHapsE ysamnemi; 2 - KoHyeCHMOH YUIHKITH & - 33HI0ra KApIHANK Kyan F un
TYMPOKHIHI YH3HKAN gethopyauusci A ra GoFnHEIMm.

KaTTisimg §IHarngHinr THarpaMMacinn Xaiilos KaTlami Yerapacia
TYITPOK, AethopMALMACHHIAT HKKH GocKImMuHm TancHduialiiran HKKITa TYFpi
wi3nk OA su AB nap 6mman ndoma Kummm Mymgun. Bupummn Gockivma
(0OA KHCM) aBBIO MACTHK, KellHH 3ca TYNPOKHW TUIACTHK 3WUMaHILON
HATHRACHIA Y4IIK ocTHia F Ky sisukim dedopmattist A ra mporopLitonan
OIITAII. E][?IIII‘[!!HIIIIT’ DX]IPH Ba MEEKHHYIT 60CKIFIII[[1|F '60]].“[ )"'H'Iii K4TTa
Gymaran yruw gasp 6nnan Tapcndmanamy (1 g-pacMia KypeatiiMaram),
6)’ OPHJ'I“K,EH )"-I.IIIIK dCOCH OIaiia IKopH AMUIanraH T}'TTPDHH,&H (]I[‘U’lﬂlll"illl
SIPO KATIAM) KOHYCCHMOH Yenmra Xocmwn 6ynamn. Mrxunun dazapa (AB
KIHCM) TYNPOK KonyccnMon Yenmra Grnan fedopMatiiaanamn. Y Tympokmin
noHa kabm €pub, ymn En Tomommapra cwxkuTagm. Hrxxwmun cdasaga
ttethopMatuns A 1 YernuiH Kapmioiik FHI KaTTalammmra onmud KenmMaiimn
Bi TYNPOK «OKAMM», TBHA JOUMHII HocHM Tabenpita AeqopMatisnimra
manom atame. [yrait Kinm6, Tynpox getopMatmiscn (akaTriimg 0KTaMann
amac, Bankn ynnr TabeHp BakTHHN hynkmugcn 6¥nnb Konmau.

Bripimun Gockim nkkHr4menra HiucGatan Gup Hewa MapTa KHCKa, aMMo
KaTTa aMammii AXAMIATTA 314, 'ly“l(ll KHIINOK X?XHHSIK b,'l'dl_l_ll[ll'd.!'[ﬂpl[“”ﬂr
WL OPrarapi GIuTan TYNpoKHN HethopMANAIAN, 4COCAH, AHATPAMMAHIAT
GupnuY KWCMA (-c.l."p) yerapacHigan 4HKMaian. Ywby KHcMHWHT
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LMATPAMMACHTA MYBO(HE TYNPOKIH 331ITa KAPUIIHTHHI TacHchraiymran
KYpcaTki4Iap OfiHal,

Huarpasmanil TaXTHA KW acocHia, Gupipun Gockid verapachia
TYNPOKNN 33MITA KaPUINUINK KY4iHH TyNpoKHunr dechopmaiiscn 4 ra
XaM, S3uMWMran 103a § ra XaM OOFRMHKJIHITHN OCOH YpHATHIN MYMKIH.
Ilynnait agan y aswmran (cnkub THKAPIITal) TYNPOK XaKMil V ra Xam
nponopunonanimp, V=S1. ¥ugan tamkapy, Tynpokin 3HIIra Kapiuriik
Ky4i F TynpoxHin §3nra XaM (co3 TYNPOK €K1 KyM, KYPYK EKH Han) DOFIIK.
Arap TYNPOKHINT 33HIITd KAPIIHIHK KOOWIHATHHH TNPONOpPUHOHAUIINK
KoathuunenTiin ¢ opKawtn mholalacak, y Xomja

i
225 (6)

Kostphiuuent g Tynpoxmnmr xaxsmii 33mwmmm Kosdipmmenti e nonm
onran. ¥ Hies® fmaam 6upnnrnra sra 6Ym6, Tynpoknn Kefinuri Xap 6up
GHPIME XaxMUHN (M) 930 YHYH YHIHT KapUIUTHE KYIHHI Kaiba GHpaikKa
(H) oummimn kypeatamn. Xaswmii sanwmnm koathdmumentn Kyimuari
MUKIOpPAApTa ara: Wynropaadran epnap yays 1...2 Hiew®; mygropnanmaras
epnap yayn — 5...10 H/em®; tynporum ityn yayn — 50...90 Hiea’.

(DPHELHON XYCYCHATAAPH ~ HINKATAHI GHp KHCMHN yHra Ternb Typrad
Gowrkacnra pichatan (TAWIKH HIUKATAHILL), EK1 GHp KHCMHUHT 3appaTapiHi
yitinr Goluka sappanapira uicGatad (HMYKH WIIKATAHND) CHPIAHNIUNTA
Kapuniang cnpariga wanoen 6ynagn. Mlynmail kb, mukanapnm Ky=n
— Oy Kapwmmmk Kyunm €kn peakums xyuu Gynu6, mopman Gocnmua Gup
KHCM 1034CHHI MKKHHYMCHTa wncbaTtan cupnannmra yHjaiijgnran GowKka
thaon Kyd Tancupuua naiigo 6ynamm. Xap Kaumpall peakuma Kyunm xabm,
MITKATAHHI KYTH XaM YHH KY3FATAIHTAH Ky4ra TEHT, aMMo Herapasmii
MUKMOPra 9ra 6YnnG, yiuan ounvaiign. @aon KydssuHr ysrapumn Guinap
MIKQTAHAI KYYH HOMUAH YIMHUAT Yerapasuil MEKIOpHTaYa yarapaimm
{D<Fm<FM.).

Capnanugy MITKATanim kY9 MaKcHMal MUKIOPra SpHIIAIN:

F =fN=Niggp, (M
By epua N — nopman bocum, H; f sa p — moc pasuuda uwsananiu xosguyuenrmi
aa fypuazu.

Hmkanamnm kosdupuumenan gousmii Karranuk sMac. ¥ Kyn oMivuiapra,
4cOCAH TYMPOKHHHI MeXanuk Tapkubu Ba Hammuriura Gormmk. Co3s
TYNPOKHHHT MIDKananm koathhuunenTs KyMAIKHIaH TaxMiHal 2 MapTa
KaTrd. By wmynmai msoxmaHagukd, KaM GoFlanrad KyMmIH TyIpoknapia
4iPHM KyM 34ppaTapH cHpranmaiim, Gankn WINDKaTaHW tozach 6yitnga
aymanaiigu, wy GoHCIaH YI4PHHHT XapaKATH4HHUINGA K4pLWINIWK Ba
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wrKanannm kosdidmumenn kirmk 6yram. Hukananmu xospdnunenrara
TYIPOKHIAT HaMINM K¥NpOK TabeHp Kypcataun. 0 man 8...10 thomaraua
HAMJIHKA GYran TYNpoK MeTannra EmimmMaiian, “Xakmkii” mmKwranimg
103 Gepajur Ba MITKaTaunm Ko QHIHEnTH f TYNPOK HaMunrira Gormg
Gyamaiign. Hamnukan kefinarn ownmn 6unan wmkanapmm
K03(ApULIERTITN FCHII TYNPOK 34PPRIPIHI METAIT 1034CHTA Monekynap
TOPTHII Kyunapnnn maiigo Gymimm Gunan M30XTanunr, YHnAr KniiMary
rynpok maspmirian 8. 10 gan 30...45 domsraya oprumm Gunan (tynpokmm
MeXailifK Tapknbnra GoRNK pasHuyia) Karranamaim. Taxsunmii xucciﬁnap
YUYH, ABHH HAMTHKHN Ba MEXANHK Tapkubuu Xicobra omvaranga, f=0,5 pa
©=26" 30' ne6 Kabyn Kunnnagn. TYNPOKHIT PPHKUNOR Xoccantapn yhra
MEXAHHK MUIoB GepuurHiir KapaHira KaTTa TAbCHp KYpeaTam: Mexammk
HUIOB GEpIT MaLiHHATAPI Ba KYPOIUTApH HIIYH [03WIapH 6¥ilima Tynpoxmu
WIIKATAHIIN GHnan GOEnmK Gynran sapapiin Kapunoiiknn enrmm ygyn
wyssarannr 30 pan 50 donaravacy capduranan,

TYNPOKHIHT ENHIDKOKIUIHN — By YT 3APPATAPIHIE Xap XIUT KICMIapra
Emmmim XaMila eTIMIaHIm KoOWImATIp. ¥V HKKA TOMOHIaMa: Tynpok
MALUNIHAIAPHHIT TUYH opramiapi (MAYr KOpnychapl, KyIbTHBATOp
mamkanapn na HGomwka) w3acn Gyiinda cHpHalTanga ba y Gunan anmoxags
GyraH KaTTHE KOCMIapHi (FOUMPAKTapH IyManaHiim, 3aiAnpIapH
XapakaTi Ba GOIWKY) YHUAH aXpaTiiiraHla Kaproing cuthariua HaModw
Gynam.

B TYhaiinn CHPIARHILTE KAPINIHK Kyifumarn opMyna opkann
AHMEIIAH AL

T.=PS+PNS | @®)

Gy epua P — Hopaan Gocus 6yanazanda co. TEPME Entibii Vpurma
xyswaapu kospguyuenmu, [la; P — nopman Gocum momoHudan iosaza
KeAmupIRadu2an contumupyMa Enunnuuriie ypursa xyaapi kosgdraguenm,
1wy § = kypunaduzan anogadazu o3a, m*; N — Hopuan 6ocim kyuu, H.

(7) Ba (8) mopanapun conmuTHpn®, MIWKAMAHAW Ba EMHLIHLT
KOHYHIApHHN Gup-Gupnian xinumit (Qapk KIWIMIAEE KYpHIT MYMKIH.
Ensmmu sunkanamman dapxm fnapok dakar mopman Goci Ba Humn
03AHIHT MATEPUATINTA IMaC, GWIKIN I0KA W3acHra GOFIIK Ba, XATTO HOpPMan
Gocim GYIMarania XaM [03ara Keauuy MyMun. TynpokHW Enmmmmmm,
AcOCHH MEXAHUK Tapki® (ICTIepeniK), HaMIimK, NI OPraHITHT MaTepHaTH
B conmumTHpMa Gocunra Gormik. [ncneperik (Maiiga 3uppanapra 6ymimm)
oL Giutan EMHITKOKIINK OUIUM, WTYHITHT Y9I CO3 TYNpOK/Iap KyMIapra
HnchaTan anya ENHIIKOK: CTPYKTYPACHINAp CTPYKTYpamapra HiucGaran
amua EnnwKoK. TYMPOKHMHT MaBiym GHp HaMmmuriga ENHIIKOKINK Ba
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HITKTannm Grpramukas Tawcnp kypeartaun. Arap Gy Xojatas TYHpoK
WIIHIE Opraf w3ach OViinga cupnanca, YHia HKKI Kapacén 01p BaKTId yui
CHPIAHHIUNT: Kapwnink cudariga namoén 6faaun

fiic ol L (9)

Gy epita F“ o — it opean rozacu samepuanu GVILHa MynPosHiHe WKaAani
Ky T — mynpokHiHe Wi opaan Mamepuaniza Enig Ky,

Arapita nurm opramiap wsacn GFiinda TYNPOKHHIT HITKUIAHILT Ba
ETHUITLT CONWITHPME KYSIAPIHINT THFHINCH YHIT CIUDKIIIT Merapaniii
MEXKAMITHTHIAN KaTTa G?ncu‘ TYTIPOKIIH Yilapra SN 103 ﬁcpau.m, Amp}.ﬂi
TYNPOKHI TYNPOK, GHitan (MATaXCanm Wurdn opranra ENNuiran Tynpok Gipamn)
MUTKATAHHIL B ENPm CDI[IIILITHDMII KY®UIapiHimar MFTAnCH Enmmran
S PPALUTAPHI CHIDKITIITA YMYMIT KapIniritan Kara 6yica, mursm o3anmn
¥3-¥auan ToIwIaHNIT w3 Gepaum.

nacTiknnk (KaiiMIKOKTIK) B SMACTHRINK, KOBYIUKOKJIHK Bl MYPTANK
= TYTIPOKHH MYXHM TEXHOMOTITK Xoccanapnunp.

T}"I’I]JOK[IHHI' MIACTHEIHIH - YHI TullKH Ky4 TabCHPI L
HehOPMATIATANITT (V3 MK KICMAApTa GYAHHMACHAN Y3rapTipITiI)
By Dy sedopManuaAny Ky4 oXHHTAHAAR Kelllll Cakdam XYCYCHATI.
TTnacTuriInK, acocan TYNPOKHN MEXaHIK TAPKHOHTA By Hammnrira GOFIIK
GyunG, maeTHRanK conn Grnan Tapcndumanam:

@y = iy — a3, (10)
Oy epua @, — nIacmukRiKHINZ IOKOPI Ye2apact, AbHi MYNPoKHI #yoa Kuuux
Haiganuoa Enuans Kemuie Hamsmeu; W - IACTHUIUKHIE RACM2W Yezapac,
ABHI duarempu 3 s Gynzan maékiaza aiNaHMUPURZan myRPOKHU YEanana
GouLnanuudazn HEsL2IL.

Kym mmactuk amac, Gowka mexammk TAPKAGHATH TYNPOKTAPHITHT
TTACTHKIIMK COHM 34 KYIMLArINA: Co3 TYNPOKHIKH — 17 [Man Karra: KyMok
TYNPOKHAKN -7 jan katra Ba 17 rasa; xymwmn Tynpoxuukn — 1.7,

TyNpOKHMHT 2NacTHRINCN A6 yHN TAWKE Kyd OMUHCAI Keiinm
Y3UHUHT WAKAHHI THKNAW XycycwaTw Tymymmmagu. Tynpokuunr
AMACTHEINCH ACOCUH YHIHT MEeXarnimg THpKHﬁIIl’B, HAMIITITITA B YAMIITIIITTIC
(ceprnunamirnra) Gormnk. Tynpokuunr smacTHKINK AedopMaingcunm
mreGuii Mukiopn 30 gan 80 % rasa arapub Typrmm MyMKInL DIACTHKIHKHIT
TUNIACTHENNKK: KA K}?ummap,

TynpoksMHr KOBYMIKOKIMIH — yiH (haKaT oKmaMa fyNKUnICHa spac,
Gankn BakT QYHKWIACHID Xam cekuii aehopMALHAILHIL XYCYCHATH.
lyngaii Kb, KOBYIIKOK TYnpoRHUHT fehopMattingch dakar okmamara
amuc, GWTKH YHIT Ta4hCHp Mymatnra Xam Gornuk, FOxnamammur TabCHp
MYEATH Karmda kyn 6ynca, nedopmatms wyhua Katta 6§nym. Tynpokimnr
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KOBYUTKOKJIHTH YHE TAlKHT KITaIHran L‘ba:aﬂapmm (KHTTHK. 3appanup,
XaBO Ba CYB) Viapo CIUDKHII Xouncacura Gormmk. Macanan, Tpakrtop
601’[0101" Ty‘npomﬂ KaH4Yd CCKHH XapaKaTlaHCca, YHHHT mMHPﬂan“ Han
myna uyKyp Oynmany Ba aKcIfHYa.

MypTanK, oMaTia, KOBYUWKOKIHKKY TecKapH Kyhimnamn. Mypt
KHCMIAPHIHT MaXKaMIMK Yerapach MUcCTHKINK YErapacHIan oumMaiimm
gxn ynra teur Gymapgn. MIyngail Kiwm6, Mypr Xuemmga mnactik
pedropmatsnap Gynvaiiun. Macanan, oFip MEXaHIK TapkrGAN Xyila Kypyk,
Tynpoknap MypT 6YnuG Komaaw, SbHH ynap aMania KoJAWK
AethopMALIATAPCTS Tapaaiatali.

axat aiipiM Xo/U1apia TYTPOK IOKOPHIA KYpcaTHIraH Xoccalapnuur
Grpira ara GYHIIH MYMKIH, SHHI thaKaT IMACTHKINKKA ERN MIACTHENNKK:
Ba XOKa30. YMyMui X0/Id TYTPOK MUCTHK-KOBYIIKOK TUTICTHE KWcM. AMMO
TYNPOKHIHT y €Ki Gy napaMeTprapii yarapumm Gunan yom y éxm Oy
hyHIaMERTAT XoCCwIapH RHCOATHHI Y3rapiuy Exi iiyKonmu o3 Gepaum.
Macanan, HaMINE Kyila Kamaiiranila TYPOK KOBYIIKOKJIMK XOCCACHIIN
FKOTHIIN Bt MyPTIHK XOCCACHTA 374 OYAHIIN MyMKIHH.

Yinuiiing (IWHUIUINK) B2 YHH TYTIPOKHHHT TEXHOIOMMK X0CCATapHTa
Tascupi, BY3 Ba Tammnab K{inTan epiap, KypaTivirad 6oTKoKIup, siUToRnap,
KV fIUHE YTap sKIWIraH JanartapiitHr TYNpoKIapiia YCHMINKIAPHITHT
WLGEapn Massky) Gynamt. Fipu mmsnap muiaXcan i Ko pit KICMITHI
6...8 gan 16...18 oM rava Karaamia 359 Kofmawran 6¥anb, yHunr mactkn
KHCMINIa aca, oiatila, (hakaT MHnmKa Maiita Wisuaap koitmamran. Bymuaii
XOIUTAPMA TYTIPOK, TTATAXCACH Y3MITHE TEXHOMOIK Xoccanapn Gilan Kecknn
thapK KiUIunran HKKHTa Kalflamra axpanagn. Macanaw, rokopi smmin
K4TMaM KYNpoK V3l amactTik KieM cudarima mamoén xunam, [y
BAKT/4 TMACTEN KaTinaM TUIacTHKANKKa 3ra O6ymamm, Gan3mga aca yum
cOuIIYBYaH MaTepial cidaThga ypranmum MyMKHH. AHHKTanHIINYa,
MACATdaH, YHMITH 'I'yUpOKﬂI"IT‘ MAXKAMIHE Herapacu y Bunan 5]1]’) XHn
MCXAHHK TapknOuar# Ba HAMIHKLArRn 3CKMgan Xaliganub Kejagmuran
CPHHPI!IIIII' Tyl!p(\ﬁ! MaXKaMInK ‘{CI"E!]JHCIIJ.[‘(H! 3 Mﬂ.p’l'il DPTIIK.

Llymait KanG, MUK TYNPOKHHHT TEXHONOTHK XOCCAMApHTa KYlla
Katra Takenp Kypeatauu. LLIysnur yuyn TYNpok MeXawnk Hiuaos Gepm
oGbekTH cudartiia Tapcnguanranya ynu, anbarra, Xucobra oW Kepik.
"IIIM.I'IIIJI“KIIIIHT TilI!CHqJII CllfbaTll,llil Kufl,lluﬂ EATMaMITIAn YHM KaT/IaMiuHIHD
KA, SHMHIHT GORIIEJIT Ba YIMIIUINK Japakacn Kabyn KivmmHran.

Vemwmmkmapiunr TapknGura Ba yIApHIHE JCHIIN BAKTHTA Kapab wnm
KaTHaMununr kaunmnnm 6 gan 18 om rava 6ymomm sysmnn, Ymenmmr
DOFIMKJNTT YHH Y3IWIHIWINA TEKWHpHW iyan Omian aHukianam. YaManar
Bopmukmiry el ysminmw 103 GepraHjarn KyYHH HaMyHaHHHD KYHITair
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KECHM Io3acura HHcOaTH, SLHH MaKCHM&! KYWiannmw €Ki y3iinmra
Maxkammnk verapacn (Tla) Tymymmanm,

XalloB KaTnaMuHIHT YAMIUINE Japakaciin aHiKam yayH yii
HYKYPARTT OFilHga TYIPOK, MaMyHacH oftHHaMN Ba YHIAN YCHMIHNKIapHITHT
ep oot Kuemnapn (mnmrnapn) axpatioiamr. Tynporian axparisiran
Ilﬂﬂlliﬂ'lﬂ.p IOBHTAH, )(anﬂ-w)’l{ KONaTraua K.)"plleUluﬂ,“ Bd OFIIPH"r"
ynganam. Venmmiapiiur ep ocTi KHCMH MacCacHIlT HanyHa XML
HncGatn manaxcanunr gt (/av?) kypeatagn. [wtaxcannir
WIMDLIIK gapakacl YenMIiapimar Typn 6yimua TapkuGnra pa yemmr
MYMLATIr GORIIK paBHit: KEHr derapata 0§ MyMEHE, Mawiymomapra
Kypad TYNPOKIapHUHT Yprava WHMIIANK [apaxaci Kyimgarmda:
FamawrupuaMaran epnapua 18...30 /oy, Tauvramk cpaapga 24 oas’
ravi, HKEH i ofiganamran Geganosmapua 4,5..8 ri’.

ADpA3NRINK ~ TYNPOKKA HLUIOB BepHil MALIHHAIAPH B KypOJUIAPHHHTIT
el namoén 6ymuin pa, acocan, TYNPOKHIHE MEXanMK TapknGura
GOFIIE.

Mi].Cil..-'!iil!, ﬁilr} I‘chap EP I.IJ}’J.UDP KIUNTHHTanga neMeXHIiHr eIIImm:
CO3 Ba KYMIOK Tymporiapas 2 gan 30 rpamMmrada; Kam TOLWIN KYMOK Ba
Kym Tynmporfiapia 30 pap 100 rpammrada, Kyn TOUUTH KyM TYNPOKTapia
100 gan 450 rpammraya TAMIKIT KRN KT,

Wlymgait kw6, Tynpok aGpa3HBIUITHINT YMyMIii KpuTepudcn leG
YHAATI OISHK KYMIHHT MEELOPHAN XNcobnaca 6¥mamn. Kysm Tynpokmapiinir
I0KOPH a0pasuBianry ynap TapkuOila TYTPOKHH XOCHT KINTaMira
MITHEPANTAPUMAR U KATTHFI — KBapl KYTUInra Gunan TymyHTHpHITAI.

Taanw ubopanap

ﬂc’.‘{o“"l"ﬂ“‘( MCXaHHKACH, Mmﬁ}'ﬂ KO":TP}'KL[IH, OImTHMan i pﬁm M, KOMIVIEKC
MeXaHITIALIMATALL, MAWLMHANAD THIHMH, MAWHA-TPAKTOP TIAPKI, KYBBAT, HILWH OpraH,
wutnos Gepit ofLeKTH, TYNPOKHINT CYB-Xan0 Ba HCCHIJINK PEKIMIT, MUKPOOPIaHIGM,
LML B CYB SPOIMACH, FOBIKTIUITNK, JHHIIHK, TYTIPOK, HaMIIH, KaTTHKINE, KaTTHIJTHK
Jmaarie, Xaskwnil s KoaddwiienT, MuKanammig Koadbuumerm, gedhopsati,
CHEMAMIL, 4y3um, GYPai, cHiKI, ENMIKOKINK, MIACTHKINK, 3NacTHKIHK,
KOBYUIKOKIIK, MYPTINK, SHMTUIHK, aBpasinink.

Hazopam casonnapu
I, Mawunazap THIHMH BA KHILITOK XYKaAHK MawlWHaXapaHUHT
TAKOMUIUIAWHILIHHIENT acocwit Gockmunapu. 2. Kok xyxanng maummatapn
thanwiH fo3ara Kenmuin oo pusoknannwmga akagemuk B.IL.Topsaksmnumr ypuu. 3.
Kok XyRuIHK MawmHatapn Qanind pHBOKTANHIINTA KaTTa XHcca Kywran
Vabexucronmuk omumnapin Gunacksmu? 4. Knumok xyxanmk Maummanapu
(haHHHHHT Makcagn Ba Badichacn. 5. TYNMPOKHHHT IHGAMIM HHMa Ba ¥y KaHuai
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ammtanam? 6. Kanaka TYpok cTpYKTYPATH B2 cTPYKTYPATHK KoathdLMeHTH Karail
anktanm? 7. TYNPOKHUAT «eTHATAHANTH» HAMa? 8. TyNpoKHHHT TeXHONOTHK

xoceanapira muManap kupam? 9. Hiukanannm koaddiuxenTi Katmai oMiuapra
Gormm?

2-B0OB
TYNMPOKKA MEXAHUK HIILIOB BEPHLITHUHT
TEXHOJIOI'HK ACOCIIAPH

TynmpoKka MeXaHWK WUUIOB GepHUIHINT acoCHii MaKcalil - MalaHmi
FCHMIHKIAPHI YCHUIN Ba PHBOXIAHWIN YUYH 93U KyTail IaponTiiap spaTim
Bil TYMPOK YHYMUOPNHTHHN owHpHil, Mexannk Wuuiop GepHIINHHT Xap
Kaugaii TexHonomx xapaéumia, akagemux B.IT.Topaukni Taskuyaranmiex,
YNTa 3MEMENT KaTHAWNWI N03MM: KYBBAT, HUIMH Opran Ba WIUIOB Geprm
obkexTn — Matepian (Xom amé). Bywia MamiMmaminr HYR opramm exn
Kyporn (I1yr Kopryc, IHCKCHMOH MHYOK, €K1l Gopona THINN, KyILTHBATOP
nawkach pa Gomkaiap) TpakTopaan Exn Gomrka manbaaH Kyssat onu6
TYNPOKKA TABCHP T, HATIDKALd YHHHT XONaTH Bd XOCCAITAPH YIrapajin.

Tynpoxxa uunoe Gepumnunz sazudanapuza gyfindazunap xupadu:
TYMPOKHIHT XafifloB KATHAMITHH CTPYKTYPanH TYIHIHII XOMaTHHR
y3rapTupum iy OHnam Kynai CcyB-XaBo Ba HCCHKANK PERIMITApHHN
SPATILIT; TYNPOK MUK POOPTaHIIMIAPHHITT X4ET (DaoIHATHTa TABCHP KIVINI
HATIKACHAA 03YKA PERHMIHN SXUWIIA; TYNPOK Ba SKHHAAPHI
HOUIOCTAHMII, KIIITOK X§:Kaliri SKiIUIaph 3apapKymanuTaph Ba Kacaamimg
KY3IFaTYBIIIapn OIUTaH Kypaunm; Yenminkiap, yIapHitar KOMMHKIapi Ba
YRITIapHI TYNPOKKa KYMITIT; TYMPOKHI WaMoJl Ba CYRB 3PO3HACHTA SamiHumI
XABHI OIUUIIHT OMITIT Ba YAAAH XAMOSIANT; Malanuii YeHMINKIapHI 9K,
YIApHH NapBapnimm KNI Ba XOCIUIHIN AHFA0 onimur yyym sapyp
MAPOHTAAPHIT APATHLL.

1-§. Texnonoruk onepauuanap, }xapagmiap sa TYNPOKKA HILTOB
Gepuin THIIMLIApH

Texnonorng onepauwnsnap. Tynpokka Wmnos Gepnurmnmur acocii
MAKCALHTE KYTHIATH TEXHONOTHK oNepauisiapui Guxapmr iymn 6iuian
IPHLITTAUH.

Azdapuu (2a-pacu) — TYNPOKITH I0KOPI BY TACTKIN KATIANIIAPIHIT ¥3apo
KOMTANIm ysraprupim. Bynta yemumk xommmapi, ymMTap, Gerona
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FTRAp GYKYP KMITAUN Ba YI4p MIKPOOPTaHH3MIAp TARCHPIAA Mapduianut
T}'ﬂpOKHIIHI' XOCHIUMOP/IHTHAK OII'.II!PH.IB!.

FOswamum (26-pacy) — Miuuon Gepynairan TYNPOK KaTIabiiHm Gak-
Oynuk cTpYKTypamu arperatiapra (Kecakdanapra) axpatiiul. Byumna
CTPYKTYPAIH arperamiap opachuarn macoda KaTTTaiamn Ba HaTIDKada
TYNPOKHHHT XaMHil Maccacu (3nunmi) Kirgpasur. Himios Geprupar omymmm
Bd YHUAH KeHHHH TYNPOKHHHT XKMHIl Maccanmapn wHcOaTn yHUHD
IOMILATHIN JapaxkacHuy Hoganari.

IOMmaTHI, acocaH TYNPOKHN YBaIaw, SBHH YHHHI CTPYKTYPAIH
arperamiapHan Napuanam opKatn aMaira omupilami. Bymga 1 mM jan
KUK Gynran arperaTnapHi Xocwn GYMAON MaKcaura MyBO(HK 3Mac,
YYHKH yiap 3po3non Xastnin xpcoGmanain. Viamir 0,25 MM Jan KGOk
Gyiran arperaTnapiu Xocun GYmmuM sca ymyma Makbyn smac. Byrai
AIPerdTIap YaHICHMON arperaTiap Aeiliulaid, YIapHIT XOCHT KITHLI XapacHin
3cH TYNPOKHK KyKyriaw geb atwragn. YanrcuMon 3appadanap MacCacHHN
HAMYHAHHHT TYAUK Maccacira HICGaTH TYNPOKHH KYKYIIAI Japaxaciini
Tapcutaiim,

Kecuw — wuios Gepiilainrad MutaXcans EKn 10MKd KaTaMiun KoJlran
AXINT Tyﬂr’lﬁmull AN paTHm.

Junaait (2g-pacM) — JOMIIATHION TecKapi Oyiaran xapaén. Bymma
TYNPOKHITHT KUIIIIMHP.I'IH['II QLI )"Myl'-llllul FOBAKIIHTIT 3Ca Kahasi.

Apanawmupum (2z-pach) - TYIPOK arperaTmapi, YFUTH4p Ba
Gowkanupyn Yaapo koibmauniuunnn ysraprupnm. ¥ nuuios Geprutagnran
KATIAMHIIT GHp XWUIHIHHH TabMIRIA Xanid TYNPOKKA CONMMHaINTan
MUHEPL! Ba OPrafiK YRITAAPIH TEKNC TAPKaTHII Ydyn Gaxapiiain.

I03a mexucnaw (20-pacy) — ypyrrapin Gup Xt yKYpARKLE KnIIHT
TABMITHITAL, Mill.EIiFII:H.ﬂiipIIITHT T IilapOIITIIIIII Bd CYFOPILIMA CYDBHII TEKHC
TAPKATIILIHI SXIITAL YIYH [GU1A 103aCHIari HOTeKHCINKEIapHI TYKOTHI.

Bezona jmaapnu cecuut sa cyzypuun (2e-pacht) — JCIMIIIK IWIHATADH Ba
TIOATAPHHH KECHIL B CYFYpHLL i1/ Giutan Geroda YTIapHi MexXaHnk MyKoTimm.

Mywma, xyax yocun guauw sa apux oxuui (2x-pacht) TYNPOKHIHT
CYB, X4BO — TEPMIK Bi O3YK4 PEKHMIHI COMAINTA MAPOUT APATALN.

Texxonoruk Kapaén, Ouatia, TYNpoKKa NUUIoB Gepuil Kypomanmimr
HHIMH Opratil ATOHL TEXHONOINK KapaéHHn TAKHA KiTawiran 6up meura
TEXHONOTHK oNepaunsiapii Oip sakria bwkapan. Macawian, wyaropmam
TEXHOMOTHE )kupaiiml MATAXCAHI IraT 'l'}'ﬁll Bd I.lcRDPl!,Llﬂll KCCIIG a)KPaTHLU,
AFAPHLL, IOMITATI (YBATALT) B apATAWITHPHIT ONCPALHSIapHiaH NEopaT.
Kyiligar TeXHoNomK Kapagwiap KEHT KUlanialn: wyiropaaum, HYKYp
IOMIIATHIN, KYIETHBALMS KIWIHIW, GOPOHAIAL, MOWIAL, SH3IE/UIH HUIUIOB
Gepuul, MylTa oI Ba X0Ka30.

21



nuLIoe HIHACROAN 06 wiRocdan
Gepitiieana Kefnn Geprtzaya Kemin

2-pacm. TyNpoKKa MEeXaiHK MILTon GEPHIUHINT ACOCHI OMepaiHsIapi.
a — aFflapmm; & — JOMIIaTH; & — INIa; 2 — APATANITH PHIL; d — Texuenaw; ¢ —

ﬁcm‘ﬂa S«"T,'I aPE'III KECHIU; X — apik oML, n)ﬂ'.l.l'l‘ﬂ Ba X)I:'}IK XooHn K,

T_\'HPOP{?{G nuos ﬁEPH!H muzansn — KHIITOK XS"‘RHJI"K AKINMUTAPITHIT
ETHIITHPHII YIYH KYUIAHNTamMran 61p Heda TeXHONOTHK olepatusanap
EKT AUpa€niap TYIPOKKA HUIIOR Gepiil THINMGOI TAwKm K. Tynpox-
HKJINM MIApORTTA Bd JEIMVUIMKIApHI eTHINTHPHM TexHolormdcnrad Gornmg
PUBINILE AFMAPITINAN, AFMAPIIYCH Ba MITHTIMAIL THIHMIAP KYUTaHTan.

Aezdapzuwwan musia TYIPOK MTAXCACHIN TYINK aFfapiiimim Hazapi
TyTani, Oyita YK Koaumknapir, Gerona YTIap YpYFTapH Ba Kacaiiig
KYIFATYBUINIAD Xalijlon KaTmanMimuuwAr MacTKH Kuemnra ks, Bynupa
FenMunmKE KONMMWKIapn #spob MUKPOOPramif3MAAp TLCHPHLA TEIPOK
mapuanafg, Geroma YIiap, 3apapKymanGuIap B4 KaCAANK Ky3FaTyBun
MHKpOOIap sca Yaamr. AFL4prvanm mmios Geplil cTapin Ba opTHKYA
HanIIH cKoiinapia snr KN KYIaninmam,

Azdapzuncus muzuar naTaXCANT aiUTAHTIPIINT HETHCHO KL, Gyt
T}'“POKH\I HTAMOII 3pD3l!’!ll‘.'I!'_Il.',li‘! XHMOS KT yll}rll JATTA 103aCcTIa TIoAup
cargnah Koumme, Tynpok ayikyp omwatinynt. Huntos Gepimmmmmr Gy yeynm
HAMINK CTapint Oyamaran XyAyanapla TYNPOKLE HaMin AN Ba caxmany
yeymir enuTinE XaM Ky

Munusan musum TYNpoRKd suyiop GepHul COHMHI Ba YTapHuHC
UYKYPAHTIHIE KaMaliTHpiiunm, arperatii Gup mapra yrmumnga 6up newa
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TEXHOMOTHK ONEpalHaiap Ba XupaCHAapHH MYKacCaMIAUTYBHHI Xamita
yiapHi GHp BakTAd GaMapIHIINEN Ha3apla TyTatn. By TH3NM TpakTopiap
Bd KHIUTOK X¥KATHK MallHHATAPHHHHT IOPHII KHCMIApH TabCHPHILA
TYNPOKHH SHMTAUINIIN Ba KYKYHIaIIHIWHAH KaMaiiTHPII XaMmia TYNpoKHH
IKHIITE TANEPTAL MYLUIATHHE KHCKAPTHPIT Y4YH KY/UTaHMTaum.

Baw3u 6up xomwiapia XamMma 103ara avac, Guakn akar ysyiwmr Oyinga
nanannir Top Gyaaxnapura nouios Gepunaan Ba ynapra ypyr skitaan. By
TYNPOKKA HOAb WILA0E Oeputu 1eb aTamam.

Huowior Gepiim THIHMI TYNPOKHI XHMOS KITAINTAH, KyBsaT capduim
TeRAMMNran, Y3 HKTHCoMTT ortaiiiran Ba atpoth-MyXHT YUYH 3apapcens
Gy Kepak. By TanaGnapin Gakapiun KynmaHImaiiran MatimHaTapHiT
TYFPH TAHTAI BA ONTHMAT WUUTATHIN, YAZpHE TEXHUK CO3 X0MaTia TYTHO
TYPHLL, TYFPH arperatial Ba cosfaw Guaan GoNINK,

Hiun opranfiapHiiT #Aumios Gepum wyKypanrnm Ba GaKapiainran
olfepaunanapra GOETHK PaBNLa TYIPOKKA acocHil, I03a Ba MaxXcyc NUUioB
BepHil TYpPIapH @XpaTHITAL.

Acocuit umnoes Gepune. By, olatila eTHIITHPHATAN FCHMINKLAN KeiiuH
Tynpokka Onpunun uykyp (20..35 cm) numos Gepum. Acocuii nunion
Gepriura WyAropaaus, MaTaXcany aiTanTHPMACLAl HMYKYp IOMIIATHI,
thpesepnawm (WYAropraw SYKYpIHriis) Ba YH3e/UTAN (JOMIUIATIIY TaiKAlap
AP OPWINFILA YYKYP OMITATHIN) KHpaI.

F)3a wuwros Gepumt KU ONUIMMAH, SKHUI KApaSHmta EKH SKNUILaH
Keiinn 14 em gan Kutra G¥nIMaran UyKypaukima yrRasuaagu. Y
KyNLTHEATOPIAP, GOpOHANAD, FUTTAKIAD, IYLMIUIBIIKIAD, MOTHEWIAP Gitan
TYNPOKHH IOMUATHIN, APTATHPHID EKN 3iwiat, Geroma yiapHi Kecuur
B YFITAAPHID KFMHI Makcaunua Ouxapiutaur.

Maxcye umnos Geputn ST eplap Y3mawTHPWIramia XanMima
FCIMTIKITAPHT HOpMaT YeHmn yuyn Gab3n G1p MuXcyc IApOITTIap Sparim
yuyn Kyutammiamr. Yura Gytasop-GoTkok nmymmap Gmiman uryiropman,
TUIANTK Ba APYCAN MUUIOB Gepiius, KaTTa MyKyp/IHKL WOMUIATITI, TYTPOKHI
(ppe3epian, NYWTALAP AL By DOWKWIAP KIPAIH.

2-§. Ilona Hasapuscu

Huran opramiap TabCHpHUa TYNPOKUE KeMaInran XOMNCATapHing
THBCI!¢I| }’HI[HT' TEXHONOTHE xoccanap:t XaMUa HIIsn Dpl'&]l”[ilpi“!lll‘
reoMeTpK waknnra Gopmk. Axagemik B.ILTopauknn Tynpokka mumon
Oepanran HUMH OPraHIapin Xap Xl O¥IHWNra Kapasail, YIapuunr xap
GUPIHN TEOMETPHK WK OHArA KEATHPWINLUIIN, 4BIIH TOHa Yiap yayn
acoc GymmunAn Kypcatagun. [Mona KyIRTHBATOP MAaIGKACHHN XaM, TUIyr
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KOPIYyCHHI Xam Hanynacu (upotormmt) 6ynmam. HIynsnr yayn Tynpoxka
HILLTOR ﬁcpmﬂ MALTHHATAPIHITHT TITYT opraiTapiin TYTpoKKa T&bCHPITHI
GUPHATH EMEMITIILRA TONANN YHrd TARCHPRIEK TACABBYP aTca Gymamnr,

Honanunz mypaapn. Tlomanap Murm cHpTIapHHAHAT TCOMETPIK WK
kapab mekuc Ba szpu wuswgirapea 6ynnmam. Texknc mowanapra nayr
KOPIYCIHIAT JIEMeXTapH, KY/ILTHBATOPIAPHITHT NaHAWIapIt, Goponatapminr
THULLAPH, IOMITATITIYIAPHINE OKIAPI, 3MPH 4H3HKIN TONATApra sca
TYEAAPHIAT AFMAPTIIapil, 4puK KasrHWIapHAHT KYTAPruy-arlapris
103WIAPH, OKY4HHKIAP Ba GomKa srpn
I03WIH UM Oprafiap KApamm.

Xapakat fynwmmmurd nncbartan
YpHATHINIINra Kapab myepu (Tirpn
Kecalnran) Ba gua (cupmanng
KeCalMTaH) monanapra 6ymunam. Mm
KapaEHmla KaTHAWagnran
ERIIAPIIAHT COMNTA Kapab aca Hup,
HKKH BA Y4 EXAM MOHANApra
3-pacm. Bup €xaH Tekuc noma. AR PATITIALN,

Bnp éxm Texnc nona (3-pach) thakar wman AB EKKa ara, ynmmr
Gowrka AC Exit mm kapamiia KaTiamaiyin. Bip e nonamapra yrknp
YapXNaHTal Guban GopomwIapHimiT THnin Kupirea 6¥mamt. Brapok, nm
KApASHILA YIAPANNT THEN Teyta eiwmb yrvac 6¥nnb womaurn, maTmkaua
Tasiy cHpT (ToBon) Xocun Gy,

Ilymmr yayn anveunia 6up S nonanap 6y, Hesax, yoa yimonn
fhuzojia MKKA EKJIN TEKIC TIONA 3AT OJUIHT JCMCHTAP MTola Xucobmanayt.
By nkkm € nomamunr Gnp Exn (103a Kiesmin) Wiy, WKKISn K (macTimn)
Tagiy xucobnanagn. Opra exn sca tyrrud sasndacmm yraim sa mn
Rapaumia KaTHaUMaiu.

Yy §amonnn hazosa Xap Xl TeXHOMOMMK Xoccanapra sra Gynram yara
TYFPI TEKNC WKKN EKIN MOHWIAPHT (4-pacM) TACABBYpP ITHIN MYMKHIL.

TMona ABCHEF (4a-pacm) nuran ABCH sa tasiuy BCEF éxnapra ara.
Xupakar itymwnimmra ™ 6fnran xuppacn BC manuaXeami TopHIoNTAN
TEKHCIMKL Kecaut, numn Ex ABCH seu yim ¥aura kyrapamr. Kytaupmmior
Kapadnnila NataXca srivtaun pa ypataman (Sa-pacsm). By nona 6yiimana
THK TEKHCMNKG Aofinawran Oyp9ak a Onnan tascndnamamn. Y wamdga
KatTa 6ynca munaxca wynda KN sriUiuml Ba YDananaun, WYHNAT yOyR
Gypuak o yBwram (Maifjeiaim) Gypuari uel mon onran.
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4-pacm. Texuc nonanapHuAr Typaapm.
a - o ysanaw Gypuaknn ol mora; § - B ks Oypuakan oyl noHa; & - ¥
CIITKALI DYpuaknn omil mona; 2 - e, B, pa y Gypuakmm yu EKIM Kus moHa.

S-pacm. DiieMenTap Ba y4 EKIH NOHAIAPHH TYNPOK NATAXCACHTA TABCHD
XApAKTEpH,

a - a Gypuakmn; 6 - f§ Gypuakmi; & - y Gypuakmie; 2 — ya ERIH,

Onementap A B,C\D EF nowa wwen ABCJH, sa tasns C, 1, E, F,
EKmap Ounan TawMunanran. By nomanmnr acocnii Tapemn ~ Kynmatanr-
THR Teknennkia xoimawran Gypuax . Bypuak f wkamua xatra Gymca
MWTaXCd KYNUATAnT-TIK TEKNCANKLa WyHda Kynm Gypmmaun (Se-pach).
Myamnur yayn Gypuak f wrmm 03annnr maraxcarn Gypim - afitanTipimm
KODWINATHIN XapaKTepuaiiim,

Yumman snementap nowa A,B,CHEF, (4g-pucn) wuran A B .C M, Ba
Tasne ABFE, Exnapra sra. By nomannur A B, Kuppacu Tynpok
TIATAXCACHHA THE TEKHCIHK L Kecuiin. YimHT HIMH EKH TabCHpPILa TTanaxca
ropH3OHTWI TEKHCANK M srinnb (56-pack) € ToMolra cypiiagy. Drimmm
Tythaiimn nwiaxca ysananam. By OHARWAT TABCH(A TOPHIOHTAT TEKNCIIMKIL
soiumran 6ypuak y xucobmanamm.

Mlynpai xnmnb, manaxcara o GYpuakaH TMOHY THE TEKMETHKIa Kanuait
TALCHP KIICA ¥ BYPHAKIIN TOHA XaM ropH3OHTAT TEKMCINKAA WyHlai TabcHp
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runagn. Jemak o Ba y Oypuarin MoHaATapHUAT OWpranHKuard TabCHpH
NanaxcaHn X4p Xun HKKN TeKUCANENapia NapYalaHiinra onub Kesaum.

BupoK, TYnpok TalaxcacHid Napyalaul, ajiinanTHpHm Ba énbomra
CIUDEHTHLI Y9YH YHTY KeTMa-KeT Koinamran o, f sa y Gypyaknn nonanap
DUnaH TabCUp KHUAHII aMalWid KAXaTHad Kynail smac. AKalcMHK
B.B.lopsauknn 6y yura 2jieMeHTAp NOHaHH, YIapHHHT TEXHOMOTHK
XOCCANAPHAN TYMIK MyKaccaMlalTHprad, 6HTTa moHa GHIan amMalTHpPHLE
MYMKMENHCHEN Kypeatmm, Bynra mmony Xocuwn xwinm ysyw ABCHEF
MOHAHW KoopiuunatTa Gommra cumkutamus (4z-pacm) sa FA, FB pa FE
ToMomtapiua § Ba y GYpUaKan NOHANAPHE KYPaMmus,

A, B pa E nyKranapiiil yUIyKeH3 Unusniiap Guman tyrawtupnt ABEF
nomaii Xxocwn Kitamus. By yu €tk ki nona. Y 6urra mmun éx ABE Ba
nkknTa Tagny ABF pa BEF éxnap Gunan tassmunnanran. Bynman xypunnt
TYPHOUNKH, Y- EK/T KN4 MoHa o, § Ba y Gypyaknapy Gunan TascHanamm,
UIYHIHT Y9YH ¥ Y§Ta 3/IeMeHTap TOHAT4pAAAT Gapa TeXHOIOMK X0CCaTaphTa
ara. By Gypuukinap y3apo ManiyM GORIHIJIMKrE 3ra.

G-pacw. &, B pa y OypuaknapuuHr y3apo
GOFIHKINTHIHE AHMKIAINTA J0Hp cXeMa.

G-pacmiuan

OA=0B 1ga=0C 1gp.
By eputa OC=08Brgy. Yun dopmynara k¥iind Kyiiugaritan onamms:
QA=0B rga=0B 1gf 1gy,
Oy epuai tga=igf tey. (11)

Iynmaii kG yu S0 NOHANa HXTHEDIIT papnuta (aKaT HKKHTA
GypuakHW Y3rapTipHIE MYMKHI, YMIIHYHCH 94 OJUMATH HKKHTACHHINT
KHAMATIApH OVitnta anngianam.

I0Kopita Kentnpiiran yuta Gypuakiall TalIKapy y4 KN NMOH4 SHa
Onp Gypuak - & Giutan Tapenduanam. By GypHak nMoHanunr WIINH EXHEN
TOPIIOHTAN TEKHCINKKA KHATHIHI animkiaian, ¥V xam e, f sa y Gypuaknap
Gunan Gornanran. My pachuan

OA=0D tge=0P 1ga, 6upox OD=0B siny,
HeMaK rga=ige siny. (12)
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Ilynra yxuraur xueo6 kunnmmG,

1gf = 1ge cos

{12) Ba (13) chopmynamap nemex s
Kynnanmram. Bynja £ Ba y GypuakiapHItHr s

Ba [ ap aHUKNaHaI. -

Marcpnannmar (TynpokHuHT) Jieiopm

XdMl2 TYNPOKHIHT (hH3NK-MeXaluK Xoccalapura
Tlona mura EKMIHT JPHATHII GYPUATIIH YHUHT 1
X0/ NoHa MKKHTY Basudann Gaxapaan: TYIPOK, Mt
Ba ynu ciwmkutTnw. [Tomara nucbatan yH4Ya Ka
XapakaTnanTipysan Kyd T Kyitnaranua y y3u Guwian y3apo
MATCPHANTA KaTTa HOpMat GOCHM Ky4M XOocHl KuIHul Koby
Vuunr Gy xycycHATHIAH MaTaXCiaHH Mapyatauiga i
yubypuarian Kypunnumaa (7-pacum), Hopman Gocnmid
TEHT, aMMO YR Gyilnya Kapama-Kapion naraxcais
Ni=T/isin e,
Oy Cpitd f - NOHAHUHE W EKUHL KIAAUK BYpHaziL.
o =15" 6¥nranua N=4T.

A 1A

R
a ']
7-pacw. ITanaxca Ba nonany ¥3apo TaseHpu (a); Kya yabypuarn (6). ‘"

ToHaH TYNPOKKA TALCHPH XapaKTepir YHUHT HITH EKIUHIT FOpHIoNTId
KHATNE OYpYari o KaTTa TaheHp KYpcaTaun. Bynra NIIOHY XOCWT KT
ydyH TYNPOKKi KHPran Ba YHDUan 4anra Xapakat xwiyesn ABC monawn
K¥punia (8-pacwr). Tlona yuwrmm EKUNIHT TYAPOK 3uppack (arperat) m ra
TabCHp KUTAMHTAN HOpMT Kyd N HII MOC DaBHIILA XapaKar il HAMWN Ba
nuran @k AB OYiinua ravenp Kypearaimrai HKKNT4 TEHT TALCHP STYBUH
Kywaap N pa N mapra axparamus. Hopuan Gociy N pan Tamkapn sappa
m Ta NIKatanm kyan F tasenp kypearaun. N sa F kywtap fimssmen
HOPMAULAH HIITKTarm Gypuart ¢ ra ofran yMyMmuit Kya R un Gepaun. By
xomua, Oypuak o ra GOFNNK paBMUIA MOHANHW WKKH XHA Wi TapTHém
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G MYMKHH: TYTPOK I 103a 6Fiinda clkniinm (neMeX, TeKHCKecrid
KYIBTHBATOP MamxwiapH Ba 6.K.), TYNPOK HImdn to3a Gyifra cumkHMaii,
LU yHUHr omuia Simenam (Oynelosep aFMAprudi, rpeiiep midord,
KYILTHBATOPHIHT TOMIATIHY NafkacH Ba 6.K.). Arap Hopman GOCHMHITHT
YpHHMA TAIKIUT Kunysypcn N, TYNDOKHUHT TOHA 1034CH GyHITIa MakCHMAT
(9HT KaTTa) MITKATaHI KyTilaH KaTra Giica, TyNpoK 3appanapi NOHaHHHT
wmr Exu Giiinga XapaKaT KIINMH MyMKIH, ssii N >F N =Ntg(n/2-a)
B lethgqn Gynramn yuyH TYOPOK 3appanapHHMHC CHPUaHHIU 10apTH
Kyitngarma Gynamm:
Nig(a2-a)>Nigp EKn w2-a > Q.

B-pacy. TympoKHHAT N0HA CHPTHAA CHPIAHHIE IIAPTHHN ANHKIALITA 0H
cxema, :

Toranmar murdn o3acnra Hopyan N iinanimm 6inan yHIHE Xapakati
TEVIHTH U iynammng ypraciya Gypyak & (8-pach) TynpokKa numos Gepim
MAIIHATAPHIHT 3HT MYXHM napamerpirapigan Gupn xucofmawaot. By
Gypuakka GOPINK Xoila MaTepuawLtapiil (TYMPOKHH) WU 103a OFiinga
CHPTAINL WapTH Kyitiarn Kypranmra sra 6§mamm:

E>p, (15)
Oy epua £ = m2-0 .

Arapua E<p 6ynca N, pa F kyusapi §3upo Tenrmatami, 6ymia TynpoKHi
NOHAHHHT WUMH EKH 6Fiinab clupknwn KysaTHAMaie Ba m Jappaninr
XapaKaT HYHWIN TOHAHINT XapakaT ffnammum 6uman THrpi Kenaum,
YYHKIE GHPMan-6Hp XapakaTnanTHpysuit Kyq N, kyun 6ymaum. By xomma
Xap GHp TYNpOK 3appack Moa GHAuH YHUNT XapaKar fiyHanmum Gyitaa
CIUBKIIUNT B4 MOHA ¥3 ONfila Typran 6ap9a TYNPOK MACCACHHW ONIHHTA
cypan. Hamokana y nona onunga finemnam.

TMonara Tavenp KITYRIH TYNPOKHHAT KAPIILTHITING XaM o GYpUaK KaTTa
TaLCHp Kypeartauyw, Bypuak ¢ nw ommurm Gunan TYMPOK, KapUINANTHHIHT
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TOPHIOHTWI TAWKWI STYBUHCH R Kymasaw, THK Kydn R sca Kamasii. R,
KYHH TEXHOMOMK Xapa€ura KeTainran Kyssat capdmi, R Kyun aca NMoHAHK
TynpokKa GoTHunmy Xapaktepraiimi. Munnyman xyesaT capthi Ba Sxumm
SYKYPIAHI o GYPUAKHHHT KIHYHK KHAMATIADHIA KY3Td TalulaH.

ITona Tascupuaa Tynpoknn aedopmauuanannm xapakrepn. [ona
Gunan TYNpoKHH JedhopMallHAIAHIL XapaKTepH Typiuya 6¥mi6, y Tynpox
TIATAXCACHHHAT XOCCANapHra Ba XoMaTHTa GoFHKaup.

TManaxcacn SMUTHINTA KaTTa KAPUNUINK KYpeaTMaiiiran KaM Gortanran
(axmn GUpHKMaran) MIACTHK TYNpOK/apla TYNpoK Aceiopyatiicit HaBpHil
TAKPOPMAHAINTaH HKKN (hasaint §3 Hunrta onain: TYNPOKHH MabkayM Gup
MYCTaXKaMINK gerapacuraga
IHMAAHUIIN (CHKMANIN KW 331ITHIN);
INYIAHTAN TYNPOKHH Tpanenns
mwakmnga cuunu (cwsknmn). Macanan
(9-pacm), nona I xomargan 1T Xonarra
YTraa TYMpOKHINHT @ Ba 6 3appatapi
YHHHT HIUYN 103acHTd HoOpman
Tiynannma (arap cimknim 6yamarania)
EKI HOpMaTra HHCOATAH HIIKATAHHLT 9-pacwm. Ilona Tancwpuua
Gypuari ¢ ocTiia (arap CHIXHI MATAXCATTN S3NUTRILL,

Gynca) xapakartnapagap sa a' sa &'
XOMATAAPHH IFAUIAMAIIAP.

By xomartua ssmmmm gediopManudgcH aa' Ba g6 CHIKHMUTap Guian
XapaKTepaHy. aa'>a6' OYIramn yuyn a' HyKTauarm ssuiim Ky wWianmmm
&' mykragarn Kywiannmgan katra. [ynn anrmam symxnnkn, aa'
sedpopmanms ¢6' pechopmaunara nucbatan Kanda Karta Ginca, srat TyGnra
nicbatan a' suppaunnr Ganwuinmg ¢ 3appaniHr Gatanumrnra micGatan
wynda Karra O¥maun. Bymua TynpoxgaH KYHA@UAHT KeCHMH TpameLs
WakIHIary Kecak wkpanaym. Cyurpa y jfedopMaltignanMacian Toma
1o3uc Oyiiida Xapakat KivTaun ba GHp BakTia CHILKHIT TEKHCAnTi 6 itnTa
cupnamaii. By ®apagn Gappiil TAKPOPAAHTAIINIY YIYH TYNPOK NallaXcacH
KeTMd-KeT TpaneuicuMon Kecakmapra 6ynmmam (10a-paca). Moma yimanuk
uykyp Gotmaranpa Ba yswraw Gypuarm o aca KMunk Gymramga naraxea
1omKa Ba Maiina Gynaksanapra axpamnt cunagn (106-paca).

Kymmit enrun Tynpok, moHa TahCHpHAA Maiia sappamapra Gyimrmamm
(10@-pacm).

Orup MexaHuK TapkuGmn (co3 TYNPOK, OFMp KYMOK TYNIPOK Ba 6.K.)
GHPHKK4H KYPYK TYNPOK NMATAXCACHTE NOHA TALCUP KHATANILL NApS A
Man3apaci GyTywnait yarapamn (10z2-pacm). Bynjia KYpyK Tynpok mactaan
Epnnnb cHHALN By HOTYFPH IMAKIMATI KATTY KecuK WRPATAUN, HaTInKala
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arar TyGu wotexne, yukup-uyukap 6ynauw. yman xeiinn moHa THFH
yarapyBuan KalUIEZArT KAPHEAMH Kecn® srat TyGHAW TeKmCmaiii,
CYHrpa y AN TCriMarad TYTPOKKA KHP&UIH Ba Byryn KapalH KallTagaH
Bomuranaum.

Cungnpnnran Kecak OYTaKIaPHHEHT KaTTAIHTH HINI0B Gepwm
yyRypinrH (Tanaxca KOTiHanm) Ba CHHAW GypHart  WiHr KmiiMaTir
Gormk. Axagemnk B.ILTopsuxim cunmu Gypuarimm kyitngarm nehojta Grman
QMK TAKHG STTaH:

T oa+g+
S (16)
Oy epia o - noHaHuK2 yeanaw Oypuazu; © ea @'- mynpoxnunz maugi 6a
KT UK QRanII GypuaKnapi.

nOI‘Iu ﬁlmilll HaM IMacTHE YHMII TYITPOKEA MU0 GQPIU'[I"EIIU.W MmamaxcanH
WP TOPH3OHTAL HYHANNIIA 103 Gepail Ba y SXINT YATYKCHs TacMa
Kypmmmmra sra 6ymynt. bynua, arap manaxca GyTYH Kanmsanri Byitnya
wimoti G¥nca, YAMa MaTaxcann SrUMmN aMaa Kok gehopManmscin
w3 Gepatn (100-pacs). Tabamnil 4in0B Ba FTIOKMAPHANT YHMIH KaTIAMI
acocant 16...18 oM Ranmmmmkua 6ynamn. Arap uuvios Gepiu wyKypanri
KypcaTiiiral MHKUOPIaN okopi Gfsica, yila manaxca Y3mmd TeXHoAOTHK
xoccanapn BUMaN KWLM hapk KHAaIHTan MKKHTA KaTHaMuan nbopar
GFnaun. FOKOpH THMIN KaTHaM KaTTa MaXKaMIMKKQ 3ra Gynann Ba amanmia
fethopmanmsuanmaiim. Tanaxcann sruanmy (asacrila YAHAT MacTKI YnMens
KarTmamiga Epukap Xocwn 6ynamn (10e-pacs). TMomanmar mmm w3aci
Gyitima manaxca XapakaTTanrania, ogatia, 6y EpHksap oMia pa muraxca
YAMYKCH3 TaCMa WIAKIAHN CaKTaiiin.

o

e
10-pacw. IMona Tancnpina tynpoxen gedopmannsiarm XapaKTepH.
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3-§. Tekuc noHa H3aCHAN 3rPH YHIHKIH 103A53 PHBOAUTAHILIN

Bapua Texnc nonanapia, aneMeHTap WKKH ERIIA XaM, KHA Y4 EXTHIA
XM, WUIYH 103aHHHT Xap KaHgail unykracu yuyn o, f sa y Gypyakmapnunr
KiiiMaTh ¥arapyac 6ymamn, [ysunr yuyn namaxcann gedopmMatisgcn yum
(I-W-KHT MOHAIHHT HLOYI I03acHra }:jh"up:m:{mlma EY3aTIITaUm. E)n:m:m EKn
CHKIIHII HATHKACH/IA MTAPYATAHTaHAAH CYHI TOHAHITHT ML o3acH Gyisa
TiaTaxcamn Keitmur ciskumn gechopManmsicns w3 Gepas.

Ouwinii Texue monamy, Macanas, ¢, GYpIakim, TuTaXcara AR KLTPOK
TABCHP K yayH yan A A, wurdn Exan Ba @, (1 1,a-paca) Oypaakin
nosa 6Fiiua CHKITI i N §KI1 &, >0, GYpHaK OCTiLA YPHATITAI
aurm mowa A A, un, cjurpa - o, >a, Gypyakmm nona A A_ Hi Kyilinm Kepak
B X.0. Bomanriy mowann 6up neda Gop KertMa-KeT yernpwm Kyn EKmr
i AAA.A mn Xocun Gfmummra onub Kemaun. Jemak, nanaxcamt
yanykens sechopmauns ki yayn kyn éxan A A A A ra auziran (116-
PACM) IrpH UH3HKI 103aflal (oiianauim Kepuk.

Yy Exm kg nonany BTPH YHINKJIH 103ara aliManTHPHIL yMyM#il Xomnpga
@, B Ba y GYpUAKIIAPHN YITYKCH3 YIrapHUIHHI TABMITHAAI MYMKITH., AMMO
nuios Geptalnran TYNPOKHHNT Xoccaciira GORINK paBiiiia W03alNAr o
ékn § Gypyarn opTiHKYa pHBORTAHHIITA Sra GYANIIN MyMKHH,

Arap Tynpox GoElanMaran, coMHAyBYaH Gyica, Macatal, Kysm TYNpOK
(mamaxcacH §3 makmimn cakpaii omvaiimi), Oy Xomua Gymgail Tynpoxka
HULIOB BEPHIT YHH IOMITATHLI Bd 3apPalapiii apalalTHPHIgaH NH0paT
Gynangn. By Gyiinama THK TeXHCIUKAA KOWISITAH acoca « Gypuarn
PHBOKIIAHTUH MOHA OHIan amanra owmpidragn. Byiviama THK TeKncmmkia
o, Gypuax ocTiua YpHaTHATAH TeKHc yu EKIN NOHAHH WY EKH A B.C
it (12a-pacy) a,>a, Gypuakan Gomka A B,C, monany wmun &xn Gustan
kecamus. Cynrpa a, Gypuakmn A B,C, wuran €k o >a, Gypyakmn A B,C 5
wmn €K Gwran Kecamms, o, Gyowaknmn AB,C, mmun Exun sca o>a,
Gypuaxnn A B C, nurin €k Gnnan kecanns, Bywinr mamkacia ypamam
GypuaKiIapn: «,<o.<o,<c, Karranamnb Gopaiiran TYPTTa TekHc Hurdm
CRUAN TAWKW TOTTaH CHHIK HUMH 034N ONaMH3, ¥ 3Ca TUIYT KOpIycH
nuan o3acHin (126-pacy) Kypuu ydyn acoc Gymmumm Mymkmin. A B .C,
MOHAHH TN I03UCHAN J0KOPHAAH TYFPH 4M3NK 4-4 Gunan uerapana,
xanyta 1T, TTT sa IV murs Exmapamar ek nenmrim ki KBAIPAHT TOMOHTE
qy3H0, MIYT KOPUYCHHIHT CHRNK MK 1034CHHT OJTaMIi3 (126-pacwr).

Kypuun6 Typubmikn, kns yu €k MOHIAPHIHT HIHH €xlapi xap
Gup Kecwiranga TYFPR wnInKnap xocmn 6imamm: 1-1, 2-2, 3.3, Matrym
opaniKia GyHiall KecHWAmuran MONAIAP YEKCH3 KN comwmm Gynca arpu
WK GOTHR Wurum 103a Xocwn Kwumnag. By muconma y LTIHAPHEK
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1034 (y = const) Gynamr. Bynga TeKHC Kus y4 €N NOHATAPHAHT HIIHK
ERApHHN Xap GHp KCCHINII 9H3NFH OHp AyN4 UNITHHAPHHHT XOCHI
Kirysancn Gynui xam XHIMaT KT

11-pacy. Opamii TEKHC NOHAHM 3TPH [03a12 PHEOAUIAHMIIIN,
a - Ky €K 1o3ann Xocnn S§mmunn & - srpu SHsHKIN 103ann KypHig.
2

12-pacy. Kpa y4 @10 nonanm mWTHHAPHK WM 103002 PHBQAUTAHIIIH,
a = K¥Tn €K 103anm Xocusa GYanLm; & - UHARHLPHE KOPIye ML 103acHmm

KYpiL

Mona Epuasiia oMuaTn® Gynmaiigran GoFTuHTal MM TYNPOKIapra
HUUTOB Gepiill YIapHuur NamaXCamapiin Tk ailnanmupium, cynrpa sca
JETa H03ACHTY THEKAH 4HMCHI KHCMIHN GOIUK2 Kyporutap GRian 0MITaTHIn
OPKIH ananra omnpinaan. Bymuail sasnda kynuananr nx Texnennkm
*oinamran § Gypuarim KywIn pHEOXNaHraN Toma Guran Gaxapimmmn
MYMKHH. By Xomua munaxeans yswmimr xapdmnn ommmm omim YUYH yBamarn
Gypuath o KaM pupoknamumn kepax. Kypmm6 typn6mmkn (13-pacn), §
Gypuarnin ABCO nonannur BC xuppacunn KYHUAMAHT THE TEKHCTHKNR
allnanTHpIL Ba GUp BaKTia YAWHC oXupi B HW ETHK TeKHCIMKa ETTan
(arat Ty6m Texmenurmia) sa X yxura TMapanien (arat geBOpHTa) TYFpH
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un3nK, BD G¥itnua G¥inaMa crupknTin Gral pHBOXIIAHTIPIIT MYMKIIL
Hamikana BHETCHMON 10324 (remKony) XoCHn KIUTHHALN.

i
13-pacm. Kun yu éx1n moHany auimeMon MU 10352 PHBOXUTAHIIN.

Llymiaii kunu6, yu ERmM Teknc KHd TMOHAHINHT 103acil YHIL Y EKN By
TAPAMETPHHIHT PHBOXIAHHIUNT GOFINK, paBMinga y €xkm Oy Typaarn
KOPIYCHHHE  HUMH I034CHTa AfTanTHPWINITN  MYMENH:  WITHHAPIK (o
Oypuarn KaTTamawTHpuaran), WInngpenmMon (o Ba y Gypuaknapi
KaTTalarnpunran) sa sarenson (§ Gypuant KaTTaTauITHPHATAI).

4-§. Tur Guan Kecinm TeXHOIOTHK XKApaéHNHIHT acocapi

Xap Kanpait mawoKua Y4 3VICMEHT aXpaTiiaun: THF, thackunap
(Hupxmanran Kuppatap) pa acoc, SKMHraYa FTRHEP YapXAanran mroKHnHe
THEn ueb Tk Tekncnukua ackwiap «ac» Ba «gc» nmap (14a-pacs) Xoci
Kiuiran GYpHaKimHr «c» KHpPacH XicoGianran, THFHIHT YTKHPAIIH 3ci
YHIHT sapXnannm Gypuarn «i» opkatn Gaxonanran. Ammo TEKIIHPHILITAD
NATIKAMAPHTA Kypa, GHPHHIH KeCHIAEK MoK 0NKa kuppaci (dce)
ABBATI IMTUIALA, CYHTPA 3CA CHHAIN Bl THF TEHLA NHYOK (hacKatapnuy ciuiig
Gornaimran Joupa 03acH MKEIINTa (KYRIUtanT Kecnvita de Sl maksmia)
ara Gymamm, y aibtanacison ummmmupan Gup kuenun cudaria ndoua
s mymgiin. Ilynmne yayn Kecuur xapany Kyparanua Maniym
KATIMAAHKRY 9Td DYAran MaBxyd THF TACUBBYPHJaH Kennb umMKMLl Kepak.
Bymta nuuoK YTERMpAnrn gapxaam Gypuarn Gminan smuc, Gankm THF
KATHHINTH OWIAN anmKIamam.

Tuz ganuwnuzu 3ca 2¢) ra TEHT MapKadwil Oypuak Omman yexknanaum B
Ky opayyna GYinsa anmKTanaum

& = 2rsing, (17N
Gy epiia r - MUz 103acl IZPUALZUHUNHZ PAOUYVCH.
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14-pacw. TTHHOKHIHT 2eMEHTIAPH.
a-YTKHp HapXaanran THEIW TTHY0K; G-MIWMH THETH THYOK; J-TaF; 2-thacka; 3-acoc.

Bynua ad sa be, 6y epua £>¢, thackanapra taamnykm. Hlyagai kums,
THF ﬁllﬂhH KeCHIranIa dAcocHil HILHI, SBHH Ma‘l‘epl[ﬂ.ﬂl{ﬂ “ﬂp‘{:ﬂlamllll THF
Gaxapaun. Bipok, arap dacKanap Xocun KWiraw OKKW Exknn Gypyak
Karrannri Ba Gy (acKanapHi KecHIaiHraH MaTepHATHHHI XOCCATAPHT:
BormIK BYNral KeHrmuTi Makaym Gnp verapalian yTca, y Xomta hackanaphu
TABCHPH THF TARCHPHUAH YCTYWINK KHIaii Ba THF OHJIaH KecHII MOHa
BHman KecHIITa yTaim.

THFHHET TeITHrH HYHUINILN Ba YHHHT 103aCHTE YTKA3WNITaH HOpMaT
opacngarst Oypuak £ ra Xamua KecHIaQiraH MaTepHaTHWHT (QpUKOHOH
xoccanapira GOFHK PABIId KecHIl Y9Ta TYpra aXpaTimain:

& =0 - wonub kecum (15a-pacm);

O<t<p - cupnanuuicuz 6yiiama cunkuin Gunan kecuur (156-pacw);

E>p - cupnanuw 6uaan kecrwt (1 5a-pacs).

HYonuf wxecum (l5a-pacM) TYNpoKKa NUUIOB GepHIT MalTMIUTAPHi
aHdi KaM Kyaunuannamn, Byma THE TYNpoK arperaTin o1 wit mopMan Gyiinga
Gocatn, ¥ sca Oy Ky¥ TABCHPHUA TYNPOK MyXHTHIA MAapYaTaHTyHra Kalap
CIULKIIIN,

EByiinawa cunwum Gunan xecumnu (156-pucm) wyiinparmia kypn6
HiKamiu3d: N Ky9HH HKKUT4 TAOIKIUT 3TYBYATA 2KpaTaMp3 — Teanuk
fifnanmm Gyinma N, Kysra sy Tiera ypurva 6§iima N xyura. E<g Oynrann
yayH N =N1gé€ kyun MymMKnm Gynran MakcHMan HIIKUTAHIT Ky F  nau
kimunk, F_ =Nrgo. [Mynait sxan, F kydu peakuns Kyan cidatia, aiinan
YHI l03ara Kesrrupagiran N, kyura Tenr sa yura Teckapn ityranran. Ilynpaii
Ko N Kyan F Givtan Tedrmlawiagn Ba TYNPoOK arperati m N, xyun
TUBCHPIE YIHE  §inanuun 6yiinva napualanrydTa Kagdp CHIDKHItI.
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15-pacy. Tur Grian Kecwm rapTionapi.
a - vormb KecHi; 6 - cupnaniwens G iinasa cKITHD Keclil; 6 - CHpITanim
Grnan Kecui,

Cupnanuw Gunan xecuut, avan E>@ sa N >F . Gynua nurkaianil
KYUIE 3T MaKenMan KuiiMarTin F..... T4 eTaI, dMMO Y HOPMwT GOCHMHEIHT
TAWKAA 3TyBHCH N, ra TCHTIAun: onMaii. ysnnr yayn THE Gyitna
TYNPOK, alperaThapiuinr ciusRImn Nr -me EYUH TALCHPIEY KY3aTiman.
Jlemuk, Tynpox arperati m ra Onp pakmia N, ova Np-F,  éxn N pa 2 2
KYWIApH TALCHP KT, YH:I'[!HI[ T‘[HFMUT(.‘JJOTP'JMM KOMIACH acocilla K.s"l]]lla
TOpMIra @ GypuaK ocTii iiYHATITAH TEHT TALCHP ITYBUIT Ky9 R 111 O/laMis.
Tynpox suppacn m R kyun Tancupiia Y TakCHp AyHamuIn O itnaa,
TOKI TYNPOKHI 3IHMAANALIN YHIR CONMIMTHPMA DOCHMHIL MAXKaMIIIK

HErAPACHTa eTTYHTA Kaflap, CITLKI By CYHIPA  Napyaiamain.

16-pacy. Cupnammu G11an Kecwmr,
a - CcHpraiim KosthdHLUenTHi anmeaamra Joup cxeMa; 6 - Cuprani
koathdmmenTin i nn £ Gypuakka GoFnik FIrapHil XapakTepi.

Marepuanmum e 6¥imua cupriamnmn £ Gypuaruninr @ jan xatra, m/2
ra AKHHTamairan Xap xwn Kuiimarnapnga pyi Gepam. Byma € Kanua
KaTTa GIca CHPTANIND Japukac Xanm wymda Katra, Crupnannm sMenépunn
TAWMAW Y4YH TAF GUIaH Kecwil XapaGnuHH HACTAM NUY0K MHCOIIA
Kypasma. Jleiinuk, nudoK U Temnmnk fynammmn 6yinva TYNpoKia
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Xapakatnancin sa [ xonatgan II Xonarra cypwichn, Bynga TiFHH a,
HyKTacura Ternb TypraH m TYNPOK arperati R Kyuil TABCHPHLA YHHHT
ity 6Vilnaa crnknG THFHHAT @, NYKTACHIa Kenali, a, HyKTa aca L
TeanK iyRanmmnga cypunin6 a, Xonarnu sramraign. YHoa a,a, Tympox
arperaTH n1 HUHT THF Oy iinda nucOnii cupnanu6 yrran iymm, a,a, - TynpoK
arperaTin aGeomior cwpxHnE (Tynpokiit a3 gedopmatmsicn) Gynau,
GHpIHUNCHIT HKKHHUIMCHTE HUCGaTil 3ca — CHPNARMI MebEpn 6y,
cupnanuul roadpuynenmit j1ed aranam. Cinyenap TeopeMachlan sa 16a-
pacytal (oiananid onais:

ALl i sin(¢ -p)  sin(E —¢)

aa, sin(r/2-¢) cosé
(18) nan xyprmnd TypubankH, E=¢ 6jnranua kosdpmument i=0, E=n/2
Gynrana aca y HEKCH3NHKKd HHTHWIAMN, SbHH i—»e0, (ynkuns i=f(£) aca
166-pacMIa TACBHpAAHTal KpARNUra 3ra 6ynamn. Cupnanmu wapTu E>p
Gymram yayn, 16a-pacmian sca E=m/2-q, y XOJA JACTANH TTHYOK GHIIaN
cHpIAHG KecHll YIyH yHH TOpHIOHTT (ETHK TeKNmcnwWkka) e < w2-
GypudK oCTHIE YpHATII KepiK.
Taanu ubopanap

ARIEpIIL, IOMUTTIT (YBaNAWT), KeCHIL, APATAUTTHPIIL, JUTAL, 1034 TeKHCALL,
Gerona FTIapHil KeCHIN Ba CYFOPHIL, ITYIITa, AKYAK Bd apiK O9IIL, aFiAapritcis,
MHHIMAIT TH3HM, UIYUTOPIAI, MyKYp IOMLUATHII, YH3eIL1a0, (ppe3epriall, 1Mok,
TEKNC TI0Hd, 3rPH WIEHKIN MoHa, y9 €W moHa, yBamamn Oypyarw, Gypuur,
CHUTKHL, HITKATAHIIT OYpUart, A, JEMeX, XapaKaTIanTHpysan Kyd, Gocin
KYHH, THF, THF K@i, somi6 kecnw, OFinaMa ciwnamu Owian KecHu,
cHprfani Oian Kecii, cHprani Koadipiuenr.

Haszopam casonnapu

1. Tynpokka nmmos Gepnmannt sandanapy HiManapian nGopar? 2.
AFapHnI, [OMIIATHIN Bd 3M4T4M KaHUall TexHonoruk onepaumsnap? 3.
Munnnvan musion Gepim TH3NMIHHIT MoXuaTitan aiitnnr? 4. [TomannHr
KaHiai Typiaapiin Guinacua? 5. Yu €xom nona xangail Gypyaknap Guman
Tascnduianamn? 6. Yu Exnn nonannur Gypuaknapi opacigari GoFHKITHKHI
kenrupunr? 7. Tlona Kamgait sasigann Gaxkapagn? 8. TMowars TancHp
ITYBYI DOCHM KYUH Bd XapakalTIaHTHPYBUN KYY OpacHuari GormmKImKmin
kenripunr? 9. Tynpokmi moHa CHpTHAA CHPNAHMI WapTH Kangaii? 10.
Teknc moma 1o3ack Srpi UHINKIN 103ara Kanail aittantupwiam? 11, Vy
€K 10l 1034CH Xap XIUT TYPAArH KOPHYCAapHIHT WIUMH I03aiapHra
Kangaii afranrupwiam? 12, Turan taspudnanr? 13, Tor Gunan xecim
Taptubiaapunn aitunr? 14, Copnannm xosdQuUUEeHETH HIM4HIT
TapcHthnaim Ba y Kamgad ammctanagn?
36
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3- BOB
TUIYTTIAPHHHT ACOCHIA KOHCTPYKTHB
HIEMEHT/IAPH

1-§. Illygropnam Typaapu

‘T¥Fpu, WIMHIT acocHaHTaH TYNPOKKA HILIOB GepHIll YCY/UTapHiH KyIuIaur
TYNPOKHIHT (DAKATIIHHA CAMAPATH 3\ fac, Banki MoTeHUNWT XoCHLIOpITHITTHIT
XaM OmupHIHHAT acocwanp. LIyHWAr yuyw Xap Xmwn TaGumil HKJIIM
XyHy/llapia TYNpoKKa Huulos GepHIIHHET TYpIH YCYmIapH KJUtanuimn
KepaK. .

HIyuropnaMHHr Xap X1 TYPTapHili aMaira olWHpH Y4YH CaHoar
TOMONHIAH TYP/IN KOHCTPYKUNSMATH MM oprafiap Giian KuXodlaHran
wnyrmap wuwtab winkapiwtags. [ynmar yayn SeXKORYHIE Mada s THHH
KyTapiiiga, TYNPOK YHYMIODINTH Ba KUIUIOK XYXaIWK SKHIUTAPHHAHT
XOCHMIOPANTHHI OMIMPHINIE BHE MYXIM Badimha MaXauntit TynpoK- i
WAPOHTHH BA XATTO, afipi GHp LT TYNPOFIHINE X0CCATApHI Xicobra
OJIFUN XOMd YHTY 9HF CAMApPATH WUUTOB GepHuInm TabMUHIAiHran
TTYTIApHI Ba YIApHWAT HITYH OprafyTapHeN TYFPH TaRTatmmp.

[Myuropnamwaunr Kyimgarn Typraps (17-pacs) KHIIIOK XFRaTHIima
Kenr Kiumannmam,

Manaxcanm upramm (| 7a-pacs) — CIMENPKApCHs Maaniil KOpIycnin
TUIYT DHAAH WYArOpIAL,

Maganmii wyaropnam (176-pacM) - unmkHpkap €xn Oypuak
Kecrniapan Kynnad wyaropnaw, By 90T K¥I TapKaIran Wwyurop/iai Typii.

Tanaxcarm ainasrapym (1 72-pacn) — manaxcams 180° ra aiinawrapi.
Acocatl, YHMII TYIIPORIAP MYHUAN NIyAropIanad.

Arpapruycns wyaropnai (179-pacs) — TYTPOKKa FIAPIINCHE IUIYIIAp
GuimaH, 4LHN NaTaXcanapun aiinanTHpMacian mumos Geprur.

Tynpoxun UyKyprawrTnpum funan wyaropaam (17e-pacsm) —
Wyaropaam Giian GHpra Xailllos OCTHHI JOMITATIII.

Hkxn Ba yy apycnn wyaropaam (173-pacy) - TYNPOK KaTauMiapi
MWIaXCAIapi YPHIHN wIMATHPHG mwyuroprau.

TNnasTax wyaropaam — 40 oM Ba yHUaH KYNPOK HyKYpANKIA
uryaropraws. V' ypyon sa 6yTa MupaxTaapuun aKHII ONANLAH JTRASIIMNT.

Yprawnu-aunacumon mynropnam — KusATHKKA Ky ATanr LIYATOpITALI.
Bymja Xap xun yKypaukia YpHaTiuiran 1yr KOpuyciaph paminia i
103acHjia YpRatiup Ba Xaiilos oCTH KaTIaMila aca 3HHACIMON TUTYT TOBOHI
xocun Gymaum.
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Kouypin myaropiamn — Mypakkab KHsTHKIN JfaTanapii yTapHUAT
TOPHZORTWLIAPHTa 4K fiyratnmnap 6¥inua wynropnaw. Bymma acocan
CYB 3POICHTE KAPIIH KYPAll HASAPJA TYTHIAI.

¥Yprawm myaropaam — KannkKa KYmianr myropnam. ¥prawiap
GuTTa aptaprii y3yn 6yaran moyr GiulaH XOCIT KMIHAL,

Mennopatin wyaropaaw — TYNPOKHHAT XOCCATAPUNN {MemmopaTin
XONUTHAPHINT) HXIWIIALT MAKCAIMIEA YHI Maxcyc muymrap Guitanm sykyp
ITYIFOpII:IL.

Texnc wygropaam — GYTYH Jiama 6¥iia nanaxcaapim 6up tomonra
éxn 3 ypunra 180" apapn®d wyiuropsam.

17-pacm. Ulyaropnam rypnapn.

d = MAIAXCARI HPIHTIW; 6 - Matannil sisMkupkapnap Ginai; @ - Gypuax xecriy
GIUmat; 2 - MATAXCAHI aiifanTupiu; o - ayiapnmens; e - TYMPOKHHAT (4yKyprapTipim
Giutan) Xafiion ocTImm MyKyp 10MIIaTHi GIman; w - Keels Kopnyciap G I-
KECHK OpRAMI YTajnran Kyapanr TYUpoK KaTaaMmummnr Gup kmesm: 2 -
LIEU.I;HIII'H_'HII'.IJTIrpIH'[I'HTI mamaxca Gunan :lpii!tﬂLLlTHpil’ﬂiL‘.lll]'ﬂi[ KYIDaHT TYIIPOK,
RATIAMINTHIT KHEMI; J - wyAropaaira Kalap Malamiinamrapiran (akim sk
APOKIIN) Tavtaxca; 4 - Magamni nanaxca Givtan apanawran KYTIPEIT TYIIPOK, KATHasHHInmr
KHCMIE 3 = Apyemi: /- sl Katnas: 2 - kyipanr katias; 3 -uiiosian Katnan,

Pombicinton myaropaam — naxcanm POMO WUk KeenG myaropan.
Keenv 1ipi6ypuaknn maxnra ara Gyuiran aWbanapyii Wyaroprawan
POMBCIMON WyIropam. Kyiimgar atpawntiknapra sra. Bupuiumgan, nmyr
KOPHYCHHUNT GIp X1 KaMpam Kenrinrma poMOCHMON  tIygropiam
KCHIPOK 3raThi Tabsitnaiium, 6y sca Fympakn TP4KTOPHI arat Giiinya
Gowrkapiun ennuuawrmpam. Mk, KOPIYCHAPHIE LY Y3y
Oyiinyu Girp-Gupnra gxmmmw (700...900 s ypuirra 500 ) SKOITALITHPIW
MYMEINH, Gy sca 0eMa IUIYIIP Y9yH Ky MyXiun.
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Arporexnuk TanaGaap. Iyjiropiam TypoKKa HIos GepHIMHIT 36T
sMyxXum yeymn, Tynpok kaHwa cHdamin mwyiropaanca, YCHMINKIMp MWYHYA
AXIIM yHHG YMKAIH Ba PHBOXIAHAIN, XOCHI WKOpH Gymamm, Gowka
Kypo/utap Gmnan kymmnda nnntos GepHin KaM Tamab KivTHHALT,

HOxopn cudatimn wyaropra spUMMIL Y4yH YHTE KYiITairan Kyingarm
arpoTexHuKk Tanabmapiin DaxapHil Kepak:

- WYArop SYKYPIArd GelriuiaHran Xainan 9yKypanrira Moc Kesiim
Kepak, yprada Xailgam SyKypARTugam iiya Kyiwmmms Mymxmnn Gyaran
HeTNaHIInap TeKAc fanaaplia 1 eM, HOTEKNC penneduin ganatapia +2
CM JdH OIIMACITHIH JTOIM;

- TUIYTHHAT XaKHKHI KaMpam KeHDIHCHmg YHIE KOHCTPYKTHE KaMpalll
KCHIHTIan dernamnmn +10 % rada pyxcaT sTIUTAWH;

- TYNPOK NaTaXCACH TYANK AFIapIUTHILN Ba YCHMIHK Komumkiapn, Gerona
¥T ypyrnapm, YruTnap TYA4 Ba HYKyp KYMIUTHIIH Kepak;

- WYArOp I03ACHUATH Map3alapuinr GuIaHUINIH Ba 3TaTTapHIHT
UyRyprmurn 5...7 eM rava pyxcaT STHIMIN

- MakOyn WaMIMKAW fgamanmap mygropnanranga 10 oM jJan KaTTa
Kecaknapmiir mukgopn 15...20 % jpan ommMacinrii Kepak;

- WYUrOpNAHTal [Qada 103acH TeKNC Ba TYTam GYNummg, wama XaMia
Xafiganvaran eprap GYIMAcAHT Kepak;

- TUTYT KOPITYC/Iapi Kecrill Mwlaxcanap 6np Xmn masia GYImmT Kepak;

= TUTYTHHHT KS"IIIH“ S?TI"JIII'JPII upucum }rmmmmap Xanjia OuNK Ba
EmpunYa YA Koaran epiap, GyTyH naifiKania Xasjia 3raTra KHpHUa Ba
YHKHILGA WYArOpIanMaral KHHIKIApTa pyxcaT aTHmMarin;

- MAPIATAP OCTHHATH WYUrop HMYKypanrn Gejrmaanran nuon
YYKYPIITTHITHT SPMHLAH KUK, YIapHimT Guiamummm aca 7 oM i KaTTa
GYIMucINIT Kepak:

- WYATOPNauyiul Xoc1 GYIran sraT TYFPH YH3NKAN GYANUN Kepak;

= TMalaXcaHn htal'l.uunallnmll Bd TYMPOK KATHaMITHH OMUTATHIITINN
TABMITUIALIN TO3HM;

- WYATOPMANTAN J@TaHITHT YeThuart Gypunnm iynakudawiapi myurop
KIUTHHAIN B4 OMHK 3CAT/Iap TCKHCTAINII Kepak.

2-§. Thnyrnapun TacHuduianumm

Tlnyr — 6y epra acocwii nmnos Gepwi, SLHH WYAropRam yuay
MYIDKALTANTAH TeXIHK BOCHTAINp.

Thryrnap Busidac, KyUTaHIIUHIan TOPTIMIAPING TYPH, TPAKTOP Giutam
ATperaTIaniil yCyiin, KOpryclapHHAT KOHCTPYKUHMACH Ba COHM, HIYATOpIIAL
Texnomorngcn 6yinya Tacuuduana.
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Baandpacn G§iinya nuyriap WKKH TypyXra GYIHHa0n: yMyMiii HIapra
MYIGRAITAITUH B Maxcyc.

VayMutit HUUIAPra MyGKULTARCAN IUYTIAD (aTasiuiikia (hakar Tommap
Onnan ||¢|,1mcnaumat‘all, IcKHOaH Xaijgannt kKemmmagnran epiapiia
AIATIUIAN.

Maxcyc miyraapra TOLUIM TYIPOKIAp, TYKaiizop-GoTKokimnknap,
ianTainatap, 6omap, pMOUIAp Ba TOKIOPIAP YIYH MYDKULTANAH XaMia
APYCHH TYIIAp KHpajt.

Kynnamuiagiran TOPTOAYIIAT TYpHra Kapab or (Xafisomnap), Tpaktop
A Kaar GIman TopTIMTan myrapra 6ynumnaum.

Ornap Gmnan TOPTIIAANTAN MAYTAApAaH TpakTopan miymap Giiamn
MIYArOpPTIALIHTT WIOKH GYAMaraii KHUNK Mailuomnapyia doiimanannmar.

Kanar Gitnan TOPTHIAMHIAN IUTYIAAD TPAKTOPIN XaPaKaTHAIIm Kiiing
Oynran gananapia (MacalaH, TOFIN Aoiinapaa Ba GOTKOK epiapua)
KL HITUL.

Tpaxropnap Giiamn arperatiaHaliran ITYTIap WyIropia yayH acocHii
JAMOHABII WYArOpIAI KYPOoaph Xucofmammb, ynap sar kin Kyuamma.

ArperaTaam ycyiu 0yiinda TpakTopnap GHIaH arperarnaHagnran
nayraap OCMaA, HAPEM OCMa B Tll'ptia.i\l{l TLI'I)-'FHH}‘)E'&I 65".‘111!1&!',!!.

Ocxa navenap (18-pacm) Tyswmium 6Ny coiliia Ba DHE KaM MACCHra
ara. Yﬂélr} Brnan ﬂimiUIHpﬁl Hunon chﬂﬂriﬂll.l.lil KadTTi Gj-"mmnm KEHTTIHEILATT
Oyprumi fiymakyacH Twial KImmamr. AMMO OCMd TUIYIJIAP TPAHCIOPT
XOMTATHUE TPAKTOPTd KaTTa ﬁyPHIII MOMCHTH XOCHNT KINMaidw Ba JRERULA
pebedira XU MOCTAWMATIL.

}l&l“.li’ QcMa TUIYTIIEp OCMa IIFI}'[JIHPI’H HucOaTan KHYHK CUJIIII]ITIIPMi‘
Kapuiuiiei, aMMo KarTa Gyproii pamryen 6ian Tasenduianym. Tpancnopt
KOTTATI: TLII}'T Maccacimmr GI||} KHCMIHIT TpuKTi)pIII!I] r HpK{I E'II'J'LL["p&I.KJTithI
Kabyn K.

Tupkama nayeaap KONCTPYKWIHACHTA KYPa Y4Ta FIULIPAK Ba THPKATIY
Bunan TatMmianran. Yoap i pensedura sxum mocnaumb Gomrka
TULYTIApTa HHCOUTAll eTUP/IN Aapaklld PABOH Bit TYPFYH XupaKaTIamaln ba
epuit cnatan wytropaainn.  Sasomasnii THPKAM TUYMapra Maxcyc
TPt MYIRWUTANTAH TYap (4pycn, 6ortap sa GyTazop-GoTKOKANKIIAP
yuyH Ba Gotka) Kinpaul.

Kopnyenapummr konerpykundcn Gyiima TIyTap JeMexsid, JHCKIH,
KOMBHHALMANAWIraH (MyKaccaMIaliran), poTAINON B YH3eTIH Ty raapra
By,

Jlemexam mayrap anr xyn rapanran 6§n6, ymap Kaummii TYTpOKK:
nnos Gepiul Kypoiapiman Xicoh .

40



Hucknu nnyraap ofup, Kypu6 KeTram Ba yTa HaM TYNPOKJIApHH
WYATOP/AL Y9yH Ky UIanmnamr.

18-pacm. Ocma nayr,

I — pama; 2 - kopnyc; 3 - Goponanap yuyH THpKama; 4 — GUKpnnk Tycuun; § —
AMCKCHMON MIHOK, YCTHIN, 6 — WyUropial SYKYRIHIHHI COVTAm BHITH; 7 — Tannd
AUnmpar; 8 = Tupkanes;, 9 - GepukTHpin Tewwm; J0 - 6§iinama tyenn; 1] - ocMa
THpkanraph; 42 - GapicTip GapsoIapIiIHHT Kpomureriinapy; 13 — GupikTipHw
GapMoknapi; J4 — paMamier K yHgananr TVenHn.

M}')RHCCHBU'II[LIITHII Bd pOTALNOH TIYTIIEp 'ru.‘.l(puﬁa-cmmn Ba wmab
YHKApHII TEKIINPYRIapiian ji'ruoma_

Ynenmn naymap, argaprodenyiap kabn, dakaT maptan pasmmia
TUIYITIAPTA KIPHTIUITAH, 9YHKH yaap Gunan wyaropiatuHinr acocil mapTH
- MTAXCANN aFapii aManra OT.I.I!!plIJ'IMiII'IﬂII.

Lygropnam TeXHoNoTHacHTa KYpa epHIl arbananyil yeyia (o9img arar
Bi MAP3UTAP XOCIIT KIWNG) ba TeKNe Wwynropaaiimitan nyrnapra 6ymmmams,

Tnyrnap Typrymura Gnp xun sasnaari sa 10Kopi mapakagarn 6up
XIUL THIFMa KHCMITH B2 JeTAUIN [UIyTaap GHpIamTHpIa.

Yunduramsanamwran wiyraap typkymn 6y wiMallaguran Koprmycnn
(Te3kop, MaUanii, APUMBHHTCHMOH, BHHTCHMON, AFMApPIHYCHI, KEecHK,
HYKYPIOMIIATTITII YMyMIii HIUTapra MyIAWUTANTAH DOYTIapup.

Touun TYMpoKIap y4yH IIyriap TYPKYMHTE aBTOMATHE CakIarnsnm
MEXAHITIMTAp Outan KuXo3anran KOpHyCc/nu IUIyTriaap Knpau.
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AjLnanMa TuIyriap TYpKyMH YHT Ba Haira aflapaiirad Kopnycaap Ouman
TaBMHHIAHTEH.

ﬂp)’cnﬂ mayraap TYpKyMH acocal KaM XOCHIJIH TYTpoKiap
XOCIULIOPIHTTHIT Ba MENHOPAIHA XOMATHITH AXUNUTALT XaMIa Berona S‘l’TJ']apr‘a

KHPII[[I K}'Pi!.ll.l y‘l}"ll I AT L.
3-§. Jlemexan nAYTAAPHHAT YMYMUIl TY3IWIHIIH BA HIL JKapagwiapu

IMnyrnap uuryy oprasmap sa épuamyn Kucmnapuan nbopar (18-pacw).

TLayrHHAT M4 OPTAHAAPH MHYO0K, YHMKHPKAp, YYKYPIOMIDATIHY Ba
xopnyc. [TH90K TYNpoK Manaxcaciun OFiinamMa THK TEKHCANKLA Kecaiy,
YnMKHpKap MalaxcaiiAr YMIN (I0Kopir) KHCMITHI (196-pacm) AKPATAIT
Ba YW 3raT TYGHTa Talutai. Koprtyc Kenrmm ¢ Ba KUlHHANTT a 6ynran
T-crmMol manaxcain (YUMKHpKap Grumas Huarana) xn T¥rpn 6ypyakm
Manaxcanmn (MUMKHPKapen3 Miaranya) Keca/d, aillaHTHpAIM B4 yBaTaium,

<y
|

D ¢

a g

19-pacy. Ilnyr Kopnyen Gwran manaxcanu aFiapHImHIHT TEXHOTOTHE

mapagm,

4 - MUMKHPKAPCHS; 6 - WiMKHpKap Gunan; J - yivkupkap; 2 - kopnye.

4-§. Kopmycaapunur typaapn sa ¥AaApPHHHT AcocHil KOHCTPYKTHE
IEMEHTIAPH

JlemeX QEZAPIHIH KOPIYC JleMeXJN MAyr, NyMNMILHIK, SFAT O,
TUIYTCHMON KaHW! Ka3snumiry, KYITHBATOP OKYYHHKTAPHHHAT ACOCHIT HOIdi
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opranu, TIayr sa JyQrpisnnKIApHHAT KOPIYCTapH HOCHMMCTPHE M
Opramnap, WyrcHMon Kaial Kasdriuiap, araT ofifiaiap Ba KyIbTHBATOp-
OKYIHHKIAPHIKN CHMMETPHE it oprammap. TDyr sa ayuriuisikapHisnr
TieMex uFMapriIl KopmycHHunr acociii kucsrapn (20-pacw): mesmex /,
artapriy 2, TyrEim 3, gana taxrtacn 4. Jemexpa Tymmyk [, TiF 2 Ba TOBOH
3, armapruuyia Kykpak 7 Ba Kawor 5 awpatimwmm. Jlemex Ba argaprid
LY, QT TaXTACH BA TYTKIM KOPIYCHUHT EpUamtin (XH3MaTui) KHCMIAPH
xucobnanan. Jlemex Ba aFaprird KOPIYCHIHT HIIYH 103aCHHI XOCHT KIUTali.
¥ wygropnanmvaran fana ToMOUWUAN Mama Kuppaci 8, WIYAPOPIAHTal Jd
(3raT) TOMOHMIAH 3raT KHppacH 4, JoKopHuan 10KOpH Kippa 6 Giian
HeTupUIdHTaH.

20-pacm. Jlemex argapriruin mwiyr

KOpITyCH.

1 - nemex; 11 - argapriry; 111 - Tyrony:
- neMex Tymuyri; 2 - i 3 - Toson; 4,
6 na 8 - arar, WKOPH Ba Jaia KIppac;
5 - arpapria Kamotw; 7 - apgaprid
KyEpary.

J

Jlemex nmamuXcami Tarigal KUpKa Ba apgaprod Gunan Gnpra ym
araT Jgenopian axparagn. Kupkmwiran nanaxca argaprid osacn 6¥itnma
CHIAND  yBatanaan Ba argapuiajn, Tlanaxcann yswranmm gapaxacn
Hf}lupl‘ﬁ{‘!lll!]!i‘ Ki’lﬂpdl’ll LITAKIIra, EIFI.l';lpll.‘IﬂILT (ur!llﬂllllll.l) uupun(ucu aca
YHIHT KAHOTH WAKIITL GoRK.

YMYMHH ONTAHML IO l':cpm.u CIIqJHTII AFLAPrITHMHIHT T)"pllri'l M I
TYNPOKHIHT MeXallK TapKNGH, YUMIIINIE Ba Hasmmra Gormk. 1.3
MM JIIAMIATH CTPYKTYP:UIH afperatiapra ysananran sa 180" ra TyHRapimiran
Manaxca TYNPOKKA GEHYKCON HULIOB GepHil TACABBYPHTY MOC Kelrain.

Jlemex MaTaXCAHM TATHLAH KECa, YHI KNCMAal YBWIAiIN BA aFapriyra
ysurTaun. leoMeTpuk wakaura Kypa JeMexiap TpalleUHscHMOH Ba
HCKanacimon Typiapra Gynmnam (2 1-pacar). TyMpoK mWuaponTaapuii Xma-
XN G)" TMEEH WARIIATT JIGMCJLI'IHPHIII'IF Xap Xun MOJ.UI(IJIIK'JI.[(IHH}JPIIHH
APUTHILTA ONNG KeNuu: Macwian, CypuIanral HCKamwTH, MailBaHUTaHTan
MCKAHUIT, WIMAUIQLITan THETH, YTaMa TYMIIYFIH, fTMaliaiiran TYMIIYETH,
THLIMI Bd XOK#30.

Tpaneuuscuson Jemexaapuin (2 la-pacM) SCINIIN OCOH, YIAp TEKHC
3raT TYON XOCIHT KIUTANT, aMMO EMOH YYKYprama ba Te3 ciimnamy. Jlemexsm
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OpPKd TOMOHIId MeTa 3aXHpacH (xykonu) Gop, yHuaH JeMex eHmirania
YHE HUDTAW MYUATHHY y3aiiTHPHIT YMyH hofitananmiamm. Tpaneunicumon
NieMeXIIap eRTIUl TYNPOKIIAPra HIUITOB GEpHIT YUY MyDKAIIaHTaH YHMKAPKAP
Ba KOpIyclapia ypHaTHIau.

Hekanacumon gemex (216-pacM) WcKana TYpHUArH 4V3NK TYMIOYKKa
sra. Tymmyk mactra 10 MM Ba jlama TOMOHTA 5 MM Kallpiiras, IWyHHAT
YayH Y SXUNT MyKYplamaun Ba HIOga TYPFyHpoK Oynmamn. Hekanacumon
JIEMEXHHHr XaM opKa TOMOHHIa METann 3axHpacH Gop. Vnap OFHp

TYMPOKIIAP YHYH MYIKaIUTAHTaH.

21-pacm. JlemexaapHEHT TYPIapH.
a - TpatllcliieMoH; 6 - HeKaHacMolt & - THUITH; 2 - CYpUaMa nekanany; d - jan
wapxnanamras; [ - Topon; 2 - Tymmyx; 3 - Tor; F - ufkon.

Jlemexmap maxcye JI-53 éxu JI-63 siemex mymatnapiuan Taii€pnanamm,
JleMEXMAPHIEHT XIIMAT MYWIATHHI Y3ailTHDPHUI YIYH Yioap acocan yan
SAPXIAHAINTAH KIHan, Byiail iesex i opKa ToMonnTa T Gyiinga
25 MM KeHTIHKLA el mnmra qnan, Kanmmnir 1,7 s GYran KoTHimma
- copMaiiT | xamnasm komranagn (210-pacs). M skapagninita 10KopH FOMIIOK
KaTiam Te3pok eifimb macTky eilfiummra anva et 6aran 1onka
copMailT KATAUMHAN SUIAHFOUAAIM, HATICKALA THE JOHMO FTEUPINIHHI
caraiim, aemexunnr guganmutnr 10... 12 Mapraraga o, Xy wyniaii
xyC)"C“ﬁ'l'.TlHPrH WEKHN KaTIanMiIn HFREITJ.[}JH TaﬁéPHHHT“d[i JIEMCXIIap XaM ara.
ByHita 10KOpH KaT/aan I0MIIOK MNaTAaH, MACTKN I0NKa KATIUM ¢4 10KOpH
JIETHPIAHTAN KaTTHK MyAatian Taiépianagy. YIapHuHr XusMaT MyuLtaTi
COpMAIT GIUIAH Kommanran nemexnapra uicbaran 2 Mapra Karra. Xoanpri
Hali Tl KOIUIOBYH MaTepian ciaTijia Xap XiUl Teripaosdi KymmMyani
comon Marepuannapian Gofitanannt NeMexXNapHHHT YHAAMTHATTHHN
owHpi GopacHia WM Hatannuyiap onnG GoprIMokia.
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JleMexMapHHAT THFH Kanunanrn | sm gan KaTra sMac, (acKamTapHHIHT
KeHrHrH aca 5.7 MM 6¥anb, ymap iokopn Tomonmuan 20..40° 6ypyak
OCTH/A YapXTaHAIHIap.

Tumumm nmemexnapaan (21g-pach) cTapid HaMINKKa 3ra Oysivaran
TOWICH3 OFHp TyNpoKjiapra muuios Gepmmpua doiiganannamt. Ynap
3uBOJUTApIA ScCHIab, ycTaXxonamapia sca THUUIapHH chpesepnab, ednaran
JleMexHi Keenb Exn YHT2 NYIaTIaH Acanran peccop napYacital naiianwiab
TalEpaanaimn,

HKyna ofp mwaponTiapga (TOUUNN TYNPOKTap, KYHUAKOB KHIHMHTAH
KOIUTAp, Ba XOK#30) MULTAIN YUYH CypHAajiiran nekanam (212-pacm) Exn
MacT TOMOHHTA NalBaAHIANTAN YA KN mIaHka Omna KyWIaHTHpIUIraH
MeMexap Kyamaniam.

AFIapruy nanaxcady aplapali Ba YBATAiiIn. AFapriudnap WKKH Ba yq
Kariamm nynatgan éxn ommok, CT-2 nynargan taiiépnanaim. Argaprid
CTAPIN Japakali MyCTAXKaMIHKKA 30a BTN Yoyl Y HKKH Ba Y4 KaTIamin
KIUTHH@I. AFJ.{HIJFI!"I’HHIII' K4TTHEK, TalkKkH [DB:I..I'[HIJII )fIIII CﬁlIJ'IHLI.II'H.
YHIAAMTIUTH AN, IOMOIOK, HYKH KaTJIaMIl 3ca 3TTUIHIT MOMEHTHTA Ba TYTIPOK
aupﬁemupllra M)"CTaXK&MIlIImHH ‘Iﬂ‘bM]!H.I’quI.!I,H, Xl):il!pﬂl amﬂpnmﬂapm!ﬂr
woran w3ac 1,5....2,2 MM ayKypinkia uesmenTauns Kuanaans. Hemenraung
I 03ara IIHKIJ[JII KATTHIJIHE Ba ciINILTa My(‘.‘l'i.lx'l('dhl}'[lll( Garnnutaimn,
IOMIIOK, TOGAAHMAraH KaT/1aM 3¢a aFIapritgHi aacTHK-Kail KoK, KT,
By xycycusaTnapHunr GupnalmMacn apfapriy MIIYM 03achra Te3d eitnmb
KETMACIHK, aFM4PTIMHNAT YInra sca MaXKanmik Garaumnaiiy. ARapnriHinr
KYKparn KaHoTHTa HHcOaran TE3POK CHMMalN, WYHIHT Y4YH XylUa OFHp
WAPOUTHAPAE HINARANTAH KOpHYCHap y4yHn aFtapriad Kyxparn
mhlamflipll!lﬂl’,llr&tﬂ KHIITHHAI,

Ilana TaxTacH MIYrHH €1 TOMOHIA CYPIIHIINTA KAPUIHIHK K¥pCaTauy.
Hana TaxTaci arat ACBOpHT 3316, TIYr KOpIycH HOCHMMETPHK Gyarannnmi
Tythaiim j03ara Kearan NanaXcamy én Tomonmama GOCHMHTA TCHT peaKInid
KYUHHH 103aTa KeNTHpaul, YHIaH TallKapl, Jana TaxTach WL XONaTHia
TUTYTHIHAT TUAHY J030CH KHCMITIN TAWKWI Kivtagu. ¥ arat gesopu Ba tyGura
2...3° Gypuak ocTHa YpHaTwiam (222-pachr).

Kyn xopnycan maymiapia oxupri KOpHYCHHHT Jaa TAXTACH OHATIA,
YIYHPOK Ba OKJIAHTaH uysHlan Garan aIMallMHauMran ToBoH GHman
®knxoananran (226,6-pacm). Inantax sa GyTasop-6OTKOKNHKIap
TUTYTIAPHHIHT JIAMA TaXTAT4pH aHYa Y3YHPOK KWIMHAIN Ba KeHIaiTHpriy
BITan TaBRMHUHTAHALN (226,3—pacm), MycTaxKasInrnHN  oLpin YuyH
KCHTAilTHPITY Ba aFlaprity ypracwia THPrax ypHaTiiamm.
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22-pacwm. Jana TaxTanapm,

& - TYFpY GypHakmr; 6 - AMAIIHAINTAH TOBOIME, @ - Gyraop-60TKOK niyrmaps tana
TaxTach; 2 Ba o - Mana TAXTacWHM IraT gesopi sa TyGUra nucGaran yprarmum: f -
taxTa; 2 -xenrafirupnes 3 - TRprax.

Tyrsa TyTHG TYPYBUN MEMEHT, YHTa KOPNYCHINT XaMMa KUCMIAPH
ypruatwnagn. Tyrkmunap (23-pacM) Kyiima, sccilailal Ba TaiiBami-
accinanran Gymun. Ynap Gananl pa macT TYTKIWIapra axpariiamt. banang
TYTKITUIAP TEKHC PAMLTH TUIYITapia (yMyMuil snmiapra MyCKaUanTran),
MACTAAPI WITAKITH PaMaTi IIYyEIapia (TN TYNPOKIap YIyH, MAGHTLRK
But GOIIKA [UIYTApia) KYnaHmam.

Kopnycrapuuur Typiaps., 24-pachiia Kell TapKaNTan JTeMeX-akapriim
KOPIYCHap KelTHpIIra.

Mazanuii Kopnycrap (24a-pach) MATaXCUHIT AXIIN Maiilataiin, JeKmg
énon argapanr. Wlymmme yayn y winikipKap Giutan 61pra seKiman Xaiianib
KeMuHamran (Magauiii) Tynpoiapra numoe Gepuin y4yH KImantima.
Acocarn ymymini Wmmapra MICKQUTAHTAH UYTIap Maaunii Kopuyciap
Grnan knxounanran (246-pacsm) 6Ynub, yrap namaxcamn AXUni ariapam,
neKuH EMOHpoK Maiiganaiign. YViappan Oyrazop-G0TKOK Iiyrmapia
Kyputitran topdun pa GOTKOKM MilHepal TYMPOKIapra XaMifa YMyMIni
HULTAPra MYTKUUTAHTaH KyMaii THPIUITAH TUTYIIap Ba WKKH ApYCI IUIyDIap/ia
HHMITH Ba Geroma Ymapra Goit sckuuan xaiigannb Kenannran TynpokiIapra
nurios Gepuin yayn kjmrmoann. [Tataxcann apgapranmmEg SXWiiam
YayH KOpUycnap codmanaguran nepo 4 GIUtan MIXO03mana.

Bunrcumon xoprycnap (24g-pacM) Nanaxcamu SXOIM aFLapair.
Tanaxcamn yaamanmum pa GYIHMHUMIT YHI AFLAPIIRIIET KITTTATHPUHIT
Bil EMOHIAWTUPrany yuyn GyHuail KOpnycnapHuur 1oMIaTHi KoGmwinsTa
MYMKHH Oynran MunuMmymra xentnpwiran. By xopnycnap 6Gormanran
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CEPYHMITH TYNIPOKIapra (diinosnap, Kyputiviran Topdmyn epnap, 6y3 eprap,
TAIUTAHAWK, eplap Ba X.0.) wuuiop Gepum yuyn Mymxamianran 6ym6,
Yiap onuuuan anbarra, JUCKIH MIYOKIAP YpRATHIAIN.

23-pacw. Kopirye ryrkusiapn.

a - banany Kyima; 6 - GOIIMOK;
¢ - [-cuMom; ¢ - mymamox; o -
TeKHC.

:
7

Arfapriacns goprye (24z-pacs) Tynpokmu sxum toMmatamn. Jemex J
Ounan KNPKIITan Ba KHCMAal YBalaHran NaTaXca KenraiTapring 8 cHpTH
Oyiinta Mabnym GananuinKKa KYTapumaie, cyHIpa aca sraT TYOHTa Tymam
Ba 3apbaman Kjwivyda Maigatanam. Eilmmnugan caxmam yayH Kopryc
TyTRHuH Kankon 9 Gunan GepruTiiaran.

Kecnk xopnye (240-pacy) Xaiilop KaT/jaMn KaTTa G¥nMaran Kyapaur
Tynpoxiapra nupiop Gepum yayn mymkannantan. Kopnycnmur /J sa 12
NeMexaapn manaXcaHW WKKHM Kpemra 6ynaum. Jlemex 17 Gunam xecwiran
NATAXCAHNAT KYIPART KHCMH Yy 6¥iinga k¥Tapnamb, eMexnap opacijian
YW Ba srar Ty6nra aiinanMacman Tywub kymmmua ysatanamr. Jemex
12 Gunan Kecuaran MaTaXcaniir MalanHilnamran 0KOpH KHCMU aFlaprud
13 ra ysarinam. Aptaprug 13 6y KaTmamui aimanTHpALH, IOMIIATANL Ba
Kyiin KaTaaM YCTHTa aFlapajiy.

Cypuama uckananu gopnyc (24e-pacM) KaTTHK €03 Ba TOUIN
TYNPOKJIapHH wylropnam yuyn symkamtanran. Hexana [0 aunr yTxup
MACTKH Yui JeMeX TFifan omunra 20.,.30 MM 4iKnG, JeMeXHIHT TYMLIYFI
oM (Tomnapra yuparatia) BasuchacHun GaRapui Ba KOPNYCHI TYMPoKKa
AXINT GOTHUITHT TABMHHIATI.

Myxaccamnamras (komOupanmanamran) (24x-pacny) Koprye oFip sa
TULLH3MEBATHIAP SKIUITAH TYMPOKIAPHN MYATOP/IALl YIYH MYIKALIAHTAH.
Kopnyc argapragmimir Kecunrain KaHOTH YpHHAA YPHATWITAH poTop Gmian
Knxoamanran. Porop Kecunmran xopnye makimia Kunuuran 65mme, yuunr
XOCHI KIUTYBUHIAPHTA MAppakaap GepkuTHArai. Y TPAKTOPHUHI KyBBaT
oI BANHIUAH XapaKaT onub ailmanamy, HATIOKAMA KHCKAPTHPHITAH
AFflaprHYaan YHKQINTal manaxcand nappaktapn Gunan smaiiganalion sa
YHH 3TaTra MpFITAL.
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24-pacy. KopriyerapHusr TyprapH.

a - Magannii; 6 - APHMBHITCHMON; @ - BHHTCHMOH; 2 - aFfapritcns; d - KecHK; € -
CYPITIAA HCKAHATH; 3 - My:ACCAMIIAITAH; ¥ - poMGCHMON; 1 - IneKan Koprye; J -
nemex; 2 - argaprud; 3 - TYTKEM; 4 - KawoT; J - gana Taxtacw; 6 - jgana Taxvaci
TOBOHW; 7 - BUHTCHMON aFiapring; 8 - kenraiitnprn; 9 - kankon; 10 - nekana; 11 -
nacTKH neaex; /2 - 10Kop Nemex; /3 - porop; /4 - pan; /5 — Kypax; /6 Ba 20 -
mmckmap; 17 — énGow nemex; /8 - Tosanarm kpomuwreiim; 19 — Tosanarm; 21 -
IITIEHIE! .

Pombemnon wyaropaaiignran Kopnye (243-pacs) Gansn 6up 4er 31
QUPMATApPHARAT WIYTIAapnga KyUtadnmagn. ¥V ugknTa jemex Gmmam
KHXOVIAHTAH: MACTKW, oyl mnyrgarn kabn sa énbormm.

Juckcnmon Kopnyc (24u-pacM) cyFoprlalirad cpiap Ba Kypyk OFHp
EKI T4 HaM TYNPOKIAPHH WYUTOPIAL YHYH KyIUTdHIUTaH.

TInyrnapHunr pHBOXNARHI §TYHANMUIIAPHHN TAXJHIN THPKIILIIH,
TacMani (monocam), Xnemwm (25-pacs), nnacTHHKw (26a-pacy) Ba Gowka
AXIHT GY/IMarad ariaprictin KopIyclapHi KeHT TApKATHIINAN KypcaTiH.
Macaran, Gymaait Typaarn kopnycnapun lepmannsmur Ravwerk sa Lemken

48



dipaanapn kynnab nmna® unkapagn. Yiapuanr nataxca Gwian ysapo
TARCHP KHIAMNTAH WIOYN JIEMEHTIapH 103ach Knunk Gynnb, wuwios
Geplmyiral TYNPOKKY aHya cuMapwii Takenp Kypeatamr. 2.8 wm/e rada
IIYUrOPJIALT TeITHIHLE INIACTHHEWIN ariaprutaap ATUTAHMa TUTYITapHiTar
TOPTHINT KAPUITHITHE SXANT aFgapriramapra mncOatan 20 donsrada
(aflniKea, HaM TYMPOKMAPUA) KamaiTHpAL.

[

L s p
a '] '] Z a

25-pacm. Xap X1 aFapryay 103400 Kopnyenap,

a - anvanapiii; 6 - THPRMILTI, & - TacMalll XuBidiap Dunan; 2 -
TUTACTIIKWING @ - XD,

26-pacy. Kopniycnapuunr Typnapm.
a - IACTHIKANI, 6 — PONUKIN, ¢ — TYMUIYF MHYOKAM,

Ponugnu kopnyce (266-pacs) siemeX, KHCKAPTHPINITAH affapriy sa
AFMAPIHYIIHT KAIHOT KHCMITA MOC YPHATHATAH HKKNTY poiiktan nGopar.
Teakop wWyaropiauyia poinknap Kopmnye iozacw G¥iinda TynpoKmuur
THUKATAHIN KYWUTAping o3aiiTupatt, Gy 3ca IYTHITHT TOPTHN KapLIiUIHTimg
KilhlaﬁTItpHﬂll B Mamaxcaninr Mul“luunattlll.l.lllllll uxr.u:mal“l.im-

Banan Gup xopuxnii diupMatap Kopnycaapiun JeMeXHItHr wWIMalnyBaa
TYMUIYFI OHIan KYUIIran «aky/ia CYIFHYM»s TYPHArH THK nuyok, (26a-
pucht) Brutan kuxovtaiign. Bymimr naTikacita srat ACBOPHIITITT TeKUCTHTT
B YHIHT TYOUHI TOIWINCN TabMIIIAHAN, KOPNYCHapHIND TYTKI4Hra
FCIMANETApHI YPATHG Kolmmumy Kanasqi, aFiapriyHnir M4y KippacuHm
efirmirm Gaprapad) KIIMHAH, TWIYTHANT KYHETaHT TEKHCTHKLL TYPRYHANI
AXUIIAHALN, YHIAT METAUT CHFHMI KaMasn.

Kopnycnapun duramra ranadnap. Jlemex, armaprod sa Jana TaxTacn
TYTKWYra GOUIMOK OPKanW AWHPHH Kannaknan Gonmiap Epmaminia
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GepruTHIAN. Byijia GoNTIapRAAT Ka/UTArH HINYH 103a1al YHKHG TYpMacIHIi
KepakK, akc Xol ymap MeTaXcara Ternt HIYH o3ara TYIIPOKHH ST HIIHTA
onnb Kenapn. Bepkmmim sant GyMacinrn yayn MIIGH 103ara KaUTari
GotiG Typrtun 1 MM Ian KaTTa 6¥nsmacinm kepak. TYrpu fiuFwiran Kopmycna
WM 1038 TOMOHUMAN aFgapriy OH/Ian JeMeX TYTalran Ko THPKHIHIHD
Kenrrn | MM rava, JeMexHn aFIaprad o3acHilan oKopHTa YHKid Typrmm
aca 2 MM rada PYXcaT ITHTaIH. Amapm-:lm JieMex 103acHUdH OEOpHTE
‘H!KIIG T}“p]ﬂIIH B YHI Uana KHppacH YH3HFHO4H HMETrd YHEHWIIH pyXxcart
amwiMaii. [Inyr pasackra TYFpH ¥pHATHATAH KOPIYC FOPH3OHTLI 1034ra
}"l II)’IQTilCIIT JIEMCXHHHT TYMIIYFII Bd TOBOHH XaMla Ualla TaxTachH }"i]{
Gunan Teramn. KoprnycHuHr XonaTH TeKWMpHIranga acociii swtHGoOp
nBMﬂXHaP B JIANTA TaXTalapuHn effiunmm Hapu}f{ilclll’“‘d I(ilpaTiU[i]J.lll.

5-§. YnMKkHpKap Ba Dypuak Keckn<wiap

Humsuprap (27a-pacs) 8...12 oM KanHHIHKLACT HILH3napra Goi
TYHPOKHHHT WKOPH KataMHHH (ILI3NEpHIHE acOCHIT MACCACH KoilTamran
XyUyi) KecHil Ba yHH 3rar TyGnra TYHTApPHATaH XoMja Taunialmm ydyH
mymRamzanran. Yuvknpkap Gran kecnb onumrad nataxca KIATNKKE amac,
GaIKI 3raT TYOHIA KOMNAIIIN Yyl YTapHiTHr KaMpal KeHIIHIT acocuil
KOPNYCHHAT KaMmpam kKeurmurnman [/3 mapra kuunk KaOysn suamnran,
Ynmrr pa Geroma FIIAPHN SXIOH KYMIII Ba YIAPHI 103ara SHKHIINHT
Gaprapady KHAHOI y9yH NATAXCAHHHT “Mal ToMoHugan (Y¥OT ToMomra
AFIApAIATan Koprycnapia) yHuur 2/3 KeHrIHmiart TYNpoK KecHITamm.

27-pacy, Unmgnpxkap.
a = YHMERPKAPIN KOprye; ¢ — SHMKHPKAPHHHT ML xapEnu; ] — nemex; 2 —argapriy;
3 —ryrim.

Yinknpkap Oy acocmii Kopmycra KyumiMua wuran opram. Y Tpanems
UraKmary jiemex J, argapnm 2 (o, Malamini TYPIArn) Ba TYTKIM 3 jan
nGopar. YNMKHpKapia fana TaxTacH YK, YyHKN Y VpHATIVICAHAA acocrii
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KOpnyc OWIEH MaTaXCAHN aFIApIUINON KHANAmaman, IMKHpRap 1
I0IACHHIHE TAPAMETPIApH Y GIUTi KeCIraH TATAXCAINTHE acocHii KOpiyce
GIUTAH KECIINH TRUTAXCALAH O TYHTAPHIIILI HYKTA HA3apHIaH TarTana.

Bypuak keckuwnap (286-pacm) romtap Guman murocianran
TYNPOKIAPHN WYATOp/Ialira MCKIanran Iy Uiapila MITMKHPKEp ¥piiiga
Kynamutann. Bypuak Keckim apHMBIHTCIMOT aFIaprirsunn YMyMITil Tapra
MYJDKUIARTAH TUYDIapii XaM KYUTamisaen, Y nuiaxcannur Oypuariit,
YHIT KY Tapivmmm naiitijia Kecaldn a srat TyOnra Taunmaiiin. Bypuak Keckny
KuTTit OYIMaran apgapruy 4, Kaita sruaran TYTKHY 4 Ba TUIYE KOpIycHTA
GepRNTIIANEAH XUTKACHMOH KHCKITUIan nBopat. Byitaii GeprirTHIl YiapHiH
TOULTAPIGAH XHMOA KITHLT YHyi aflpis CARIATITT MEeXaHiaMIapii Ky/UTaurii
Tatab Kiwmaiign. Bypuak Keckmt mactii GypHart Giiial Kopriye aptapririira
Tagma, OyRla Y KaTTa IKmamimTa yngam bepajt,

28-pacw, Bypuak kecri.
a - DYpHaK KecriMmn Kopnyc; & - Gypuak Kecriumi KOpnycHHHr Hw xapagémn: | -
nemex; 2 - apgapried; 3 - Gypuak Kecriu.

29-pacm. IHCKCHMOH DYPHAK KeckKid.
a — Jlncknn GypyakKeckHunn kopnye; 6 - Gypyak Kecrmumu Kopnyera HucGaran
Ypratunmum cxemaci; J - Kopnye; 2 - Gypuak Kecrid.

Bypuak kecknud Gyilnama THK TEKHCANKKd Ba XApaKaT MyHammimmra
Gypyak ocTi/la YpHaTHIran cheprk EXN TeKHC INCK K¥piHnmnia (29pacw)
Xam GYmnmn Mymgnn. Y Onp BaKTiia HKKHT NlaXcann, Y3ugan opratar
KOPIYC KecalMraH MATAXCAHWHT Yan Oypuaribi Ba KeAHHIHCHHUHT YHr
Oypuariiu Kecaim.
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6-§. [MiMoKnap ba TYNPOK YyKYpAaTrHLiap

TIuuoxnap. Ynap Tekic JICBOPNH Ba To3a TYOMH OXMPIH 3raT OIHIT
MAKCAiHIa THE TEKHCIHELA MATaXCaHH KCCHLT YUYH XH3IMAT KHITALH. U.Iyﬂunr
yayH TIHYOK #COCAH OXHPrH KOPMYC OMUWIAH YpHATHHagH. Yaunumra
KapIIinmi Keenmra nncGatan xarra Giran 6§3 cos epirapmm, umom sa
Gomwka GOFNaHral TYNPOKIAPHN MYIrop KIWIAUHIAH MUIYIIapia THYOKIap
Gapya KOpHycnap ompiiad ypHaTmiaum.

Tnyrmapita y9 TYpHami: OHCKIH, MACTANH Bd TadHY YAHFIIH TeKHC
TIIMOKITAP KYIUTaHIuTalm.

HMuckmn nugokaap (30-pacM) yMymuil muiapra My/CKaUIairan Ba
TapKNGHIA KaTTa KyUIManap (TOWUTAp Ba JapaXxT KO/LtMKIapi) 6ymvaran
BOFIAHTAN TYNPOKIAPHH IIYIrOPJIALT Y4yH MYDKAUTAHTaH MaXcyc Nuyriapia
KYUTaniiamm.

Jlnckmn mIMOKIapHE Y3ura Xoc XycYCHATH WyHtan nHGopatkm, yiaap
I kapaéHia (haKaT MaNnTHa paMacH GUnan WIrdpiIanMa XapaKar Kunub
KONMail, TYTPOKHHHT pcakKUMACH TahcHPH HATHRACIUMA afNaHuln Xam.
[yrsHr yayd ynap ynMaap, YCHMIHKIAp Ba YIapHIAT KOMDTKIAPHITH SX1IH
kecamn. By awcknapumnr acocwii achpzannuri XucoGmanaun. dueknn
MHHYOKAPHHHT KEeCHIITa KApLIimuri Bomrka MIYOKIapra Hncbatan anya
KaM, SYHKN YNapIninr Kamunim aincbaran kinunk. Byngan Tamkapn ynapun
ATNMaHIIIn XaM KA PHOIAIITKHI Ki-.iMHl“iTIipiUl“.

30-pacs. JTHCKIN NIMOKIAPHI TYPIAPI,
a - TeKHC THEIN; § — TapaM-TapaMii, § - KeCHEAH,

DeKHMaH Xaijgannb KenuHALUraH TYIPOKIapra nuuios Gepiiramnga
JHCKIN mMokIaphn Xap GUp Kopnyc onfian YpHATHII DIyArop crthaTiin
Bil 0PI TYPFYHANIHAN aHYa SXWHIRiEa; GOFNanran YHMIn TYNpoK/Iapra
HULoB GCPIIIII‘JII}IH NMHYOKIEapcis ayT KDPH}I'CHHPH }I'M)FMBH Hmra KPGKCIIS
6yiu6 konmamn. Ammo y Ba 6y XonaTiga XaM TUIYTHH YYKYpJAMINIIT
EMomawain (wygropnaw SyKypanrn 2.4 oM ra Kamasun), Yynkn gHcKIn
IMMYOKKA TARCHP 3TYBYH KapUnuiMmE EKYUHHIHT THE Taluxim KHTYBYHCI
OKopHTa iiyranran, [Jncion mrMoKIapHn Mallifiara YpHATHID Y9YH GalaH
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pamMa Tarab KIWTHHALH, YYHKN ylap (AHaMETPHHUAT ApMiugan kam Gyaran
YYKYPIHKI4 TYNpokKa Gotamw. By HHMCKIN MHYOKIAPHUHT KaMSHIHITITL
KHpaj.

IInyrnapia Tekwe THEAH JMCKAapian TAMIKApH THAI TapaM-TapaMIH
(306-pucm) Ba xecukam (306-pacy) AHMCKIAp Xam Kyananwiagn. Yiapmn
yTa ndmocnanran pa Gerona YCHMIKIAPH Yeub KETT4H TYNPOK/Iapra HIUIOR
Gepuur yayH TaBeis KHIMHALM.

Macranu niudoKnap Maxcye asndain MIyrapia KyuTamTami: IIanTax,
Apycnu, Ypsmoi Ba Gomka. acTam mMoKIap KK Typia Gyna: KoHco/uI
(yerynmn) (31a-pacw) pa nxxn Taguann (316-pacw). Viapra tascnp atynsn
KYWIAPHHHT THE TAWIKWT 3TYBUHCH MacTra fyRamrad, y NHYOK Ba MOC
XOMmiy MAYTHH uyKyprawnunira €piam Gepamn. Mactannm nudorgapii
KECHIMaN [tafa fo3acira 4iknb Koaran YeAMINK Kofgurmapin Gunan
THKIWNG KOMITIN YIapHItr KaM9IIwTire XncoGnanain.

Konconnn nusok opka Tomonra knsa kumub ropmsontra a=70...75"
Oypuak octiga Ypuamiams. [Tmyoxkmunr wapxnaw Gypwarn 10..12°% y
manaxcam Kecnb AR PaATALH, Maitita HIAWIIApHA Kecal, KaTTANnapiHi aca
10345 THKAPHII,

Hxxn tagsom mndok 2 ga (316-pacs) nayr kopryen nesex ] HHIHE
TYMUIYFH WEKKITHYM Taany cidariga (oiimanamiman. ¥ Tynpokka KynMiran
HApaxT KONANKAAPHHA 103ara cypul 9YMKapn KoOuwaMaThra sra Gynaran
STPH UIAKIIMATH THFTA 3T,

Tasmy wanFnan Teknc mndok 2 (31e-pacs) Kwmn Gamamm (2 M rava)
GyTanap yeran Tynpokmapra mmios GepHI yuyn Mymsauanran.

M40k 2 Gunan GyTani SXUN KCCHID yayH wanmi 3 yHi Jaia o3acnra
Gocwn, Kankon 4 kopnycnnt 6§ta Guran TukwImummEn Gaprapach Kauramm,
TTHYOKHINAT THFH OJUNTI T, TOPH3oNTTa HRcbatan a=35...40" 6ypuux oot
ki Komnnran. TTiesor nkxs tienn 6ynuG, GupH eliNNTaHly HKKIHIICHAN
omumira Gypn®, ynuman dia oillananim MyMKIH.

G
31-pacm. [Tuaoxnap.
o -~ KOHCONIN MACTAIH; § - HKKH TAAHYIH; & - TAAHY YaHITHIH.
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Tynpox SyKypaarrauiap XailoB OcTH KaTIaMuHi 1034ra YHKapMaclan
WOMILIATHIN Y9YH YMyMHiT Basncans Ba HKKH SpYCin Iyrapia Ky/UTaHuma.

XH.mIIJH OCTI K4 TIaMITHA IOMITATHLI TYTIPOKHHHT CYB Bd Xano PEXTMAHA
ARTTTATIN XaMia Mﬂ,ll'dl]llrl ?cmﬂmm‘mpmmr HIAHITADHHN PHBOXITAHHIIN
YUyH Kynuil MaponT SpaTa.

Tynpok 9yKypiarrod cuthaTiyla KYNHHYA acocHil Kopnyc opKacHia
JpHATIUITaH THK TYTKHYIH CHMMETPHK MaHka (32a-pacM) Xmamar KHIae.
VIRpHINT HUp1os Gepiur SyKYprrini 6...15 cM OpaIHKla pocTiat MyMKHH,

Mamxanap 8...10 MM kanmwmkgarn 650 sa 700 pycymnn mueriu
ninatnapan scanagn. Kampam enran b=350 sy 6inran kopnycnap yayn
kenrin b =300 an Gyiran markanap KyUanmIagm. Tanxanar oumm
Gypuarn 90 éxn 75° ysataw Gypuarn f=30° xn f=40°, THFHHHUT Sapxram
Bypuarn i=16%, snca Gypuarn e=18° Exn 24",

Tomnap, Erounap sa GoliKa FCHMINK KOMMIKIap 6Wian nduiocnanran
Tynpomnpru HIUTOB ﬁepumna T)"TIPD!C HYKYPAATriIap nNpyxXHHaIn
CAaKarmuuap Duman ENXO0ANaHAIH.

[

a
32-pacm, YyKyp HOMIATIHUI IUTYT.
a - nawkam; 6 - napannay TYpHaan,

Xaljon ocTH KaTHAMHHI IOMITATHIN YIYH IOMIDATTHY SIeMeXap, MoHd
TYPHUATTE IMOKTAp, KHYNK TUIYr KOPIyciapH, TYTKHYH THK TCKHCIHKKa
YTEHD OypyaK OCTHUA YPHATIUIFAH TYNPOK YYKYPIATIIY XaM KyIUTaHMHTaL,

Xafilop oCTH KaTIaMuCa 3HC caMapaiin nmunos Gepauwran jmoymn
oprawiapuan Gupn “Paraplow” Typmgarm Tynpok wyKypnatrngup (326-
pacM). Yunur tytnun 6yivtana THK Tekucnnkga 18° 6ypuak ocria pa
KYHUATAHT THE Tekmeankua 457 Gypuak octigta Kust 6ynrammimrn Tydaian
nalaxca Wekana Gnuan Kytapiwtaam ea srinagn. Bynpa 6y murym opras
103ard. Kemupran dethopMattis Hnr acociit KiIeMi 9Hr KaM Kyssat captm
Tanrab Knannaguran gy gedopManngcnta TYEpH Kenan,  LIyHmAr
YUyH YHUHP THK TYTEWYIH TYNPOK YYKYpHATrHura HucOaTalw TOpTHIITA
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Kapmumnrn 10..20 % ra kam 6¥nn6, TYNpoK KaTJaMHHN AXIIH
TOMILATHTHITITHI TABMIEITAI .

Tasnw ubopanap

Tlanaxcann WPFHTHIN, Mafainiil WYAropnan, apiapriycis WyIropiam,
APYCIN WYATOPIALT, ITAHTAXK WYITOPIAL, MEIHOPATHE WIYACOPIAl, TEKHC
LUYArOp/Al, OCMa TUIYT, 4PHM OCMa TUTYT, THpKaMi TUIYT, afimamma Toiyr,
APYCHI TUIYT, MHIC/UIH TUIYr, KOpIyc, MHMKHPKap, JeMeX, aFlaprid, gaia
TaXTacH, TYTKHY, GYpyaK Kecrid, BHHTCIMOH aFIaprid, aplapritcH3 Kopriyc,
KeCcHK Kopiiyc, AHCKIH MHYO0K, JACTAH MHYOK, HKKH TadiWIn NHY0K, TadHY
HAHFIUNT TTMOK.

Hazopam casonrnapu

1. Mautanmil Wyaropyiai mutaxcauy UpFITHIER Kartai hapk kimam?
2. Thnyramnr wrdn oprafnapuens afiminr? 3. yyropmamra Kariail acocii
arporexunk Twiabmap kyinann? 4. Thnyrmap Kanpai tacundmanamm? 5.
Ocha mwiyr Tnpkana roryrma nncbatan Kampail adpanmnknapra sra? 6. Tnyr
KOPIYCHINHT Kamiai TYplapin Masxyl Ba ynap 6up-6upnuan nauMa Giman
thapk Kiwraun? 7. TTanaxcanmur yBwlauil JapakacH KOpmycHIHT Kaiicw
Kuemp wakanra Gorruk? 8. JleMeXumHr Kaumgail TYpaapH MabKyl Ba
yrapuinr Gup-Gupngan dapkn? 9. Aslaprovmap Ba JeMexmap Kamgaii
MaTepiwigan Taiiépmanran? 0. Ynmxinpkapunnr pazndacn Ba ynunr
Tysiwmmmmm aittunr? 110 Xaiilos ocTH KaTmaMu Kaall WME opran
Grnan tovwarmnams? 12, Tirwoxmmr Kangail Typrapn Kynmanmmaum?

4 -BOB
IUIYTTIAPHHHT EPTAMYHA KMCMIIAPH

IMnyrmaprnnr Epuamdin KHCMITAPHTA pamil, FINUINPAKIap, wirak (ocimm
KYPHIMacit), THPKaMA, KYTapHi-YpHATII Ba CakJari™ KypIMaTapi KHpum,

1-§. Pama Ba FIOINpaKIap

Pama TUTYTHHHAT 5:]]3“{8 HUTYH OPraHiapit i MEXaHiIMiIapimm }"pHaTlm[
XAMILA TOPTHLT KYSHHI KU YIYH XUSMAT Kiaun. SaMonasmii nnyriapa
TEKHC pamMaiap KyNpoK wuraTunam. Ymap tirpn 6ypuak npodmmim
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(KYHILWTANT KeenMi) mynar Tyemmian scatamy. THennra mayrHmHr acocnii
serannapn ypnatuaaun, Opatha, TeKnc pamanap acochi, OFiinama pa
KYINIanr Tycumnapian, Kophyclnapin GepKATHIN yuyn Nomocillapian
(MeTanm mapdach), Kponwrteliinapiad (Tadmwlaplan) Bda KONTAH IIIMH
opramapin By wirakny GepruTnu yayn bowka getwurapian nbopar. Bakan
OHp Maxcyc IUIyIap/la IWIraKCHMOH PaMalap KyJUTaHHIIran.

Funaupawiap sasudacn 6yiinga axparunam. Ocuma mnymapua Gy 6up
BRI MKKNATA TasHy YpHATII FINIMPArT; SpiM ocMa MUIYITIdpia 9ca Yaapuan
TIUKapH, sia GHTTa opKa FIOUMpak 6mamn.

Frununpaknup GenTanrad WwyAropia YyKypiirmra ypHatiur sa yHi
cariab TYpHIL, HPHM OCMa TUIYTHIHT OXHPIT FHALHPATT 3Ca iUIYTHH CaiT
XOMAT/Id XAPAKATIAHIIT YayH XiasMaT Kinaa. Tagm Fuyiiparn KaTrik
TYCHm (Teripyakin) €K1 MHCBMaTHR Wi (pesiita YamGapn) 6¥mamm.
TTHeBMATIE WHHATH FIUAHPAKIAPHINT IOMUIIOK HaM TYTTPORIA IMyMaTaHiIIT
KaApuIlmim KaTTHE TErHpuakiln Fulnpakka micbaran 25..30% ra xam.
Viapra waM TYNpoK EnmumMaiim sa 3apOanapin sxuwm KabGyn ki, Gy
3cu TPAHCTOPT TE3NHIHHN OWHPHIITY Ba [UIYTHIHT KapIIUIHTTIHI
KamafiTnpmura nMxon Gepau.

Townw TYnpoKmapia Kynnannfadural MAYTIapHUHT XaMMa
FULMPAKIAPH 1THEBMATHE Gymaum. Bynga muoyr TYCHRIAN Kylla oXHCTa
T YMYH YHITHE QIIHIT Tasim PHIMpari MpomHeBMO-aKKYMYIs Topra
YITANran.

Ty rHmmr Tas 18-y pHaTii FUHpant T3 33-pachia Kemmipiiran.
HIyuropnamr YyKYpInm Tasmd-Ypuariim rUimpariHinHT BT MEXaHmsMi
Gunman poctianain (34-pacnr),

Tupkasa WIYEap oMEMHIT Uk Ba 5TaT XaMid OpKa FIUIANIPUKIapra
I,

2.8, KyTapuu - ypuarim Mexaaussuapn

K¥rapuun - ypuaTinm MexanismIapi TIHpKaMa Ba SpHM 0cMa IIYIapin
T XONATAUH TPAHCTIOPT XOAaTrd YTKA3MU Ba aKCHiYd, XaMid TYTPOKKa
HUIoB Gepii YyKYpuurii pocTiall YUy XusMaT Kiima.

Tipxana yrap Lana, STaT Ba OpKa FIUIINPAK MCXaHIT3MITAPIT XaMia
ST PRI T 3TaT Ba OpK:d FULNpakiap Gunan Gomam MexannssIapn
Gunan wnxomanran, By MeXauussIapHiIHr Xap GUpn wapHipnA (owink-
MOIIIKINE TYPT 3senonn (GyFmmnn) 6¥nnG, yHua Girra eTakI084l, HKKHT
CTAKITANYBYN Ba Girra Tasind 3peno Gop. 35 Ba 36-pucholapla THPKOMa
TUIYT yHTd FIULINPAri MeXaHEMIapiHInD cXeMUIapl KedTHpIiaran, Ssim
JTd, 3MAT Ba OPKa FIDINPaKIap MEXaHiuaMIapin.
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33-pacm. Taany ypratum 34-pacm. TyKYpAHKHH poCTaall
FIUTHpAri. MEXAHHIMH CXEMacH,

I - wonkox; 2 ma 5 - raiikanap; 3- I - guut; 2 - rafika; 3 - Tyremy; 4 -
FUAMpak”  MaXKaMuaarimuawHuHr TYXTATHID BHHTH; 5 - Tadnu
ywnariae; 4 - BHUHT; 6 - rymuak; 7 - AynanTupriy; 6-rummpax; 7 - paMa; 8
sinarny; 8 - ApuMyK; 9 - rapuuw; 10 - ey,

= POTIRIIE TOMEHTHITK; /] - Tosanani,

Hana eundupax smexanusmnapu. By mexanusmuap spnm yKou
AMTUNTHPALH Ba HATIDKALA panara nucOatan FIVLANPAKHHAT XOTATI
yarapTipamr. Jama FUmmpak F3mmnr spuM K opKamn IIyrHin K§Tapim
(35a-pacM) Ba HYKYPARKHN §3raprupm (356-pach) Mexaunssapn Guan
Gormanran.

Kymapuw sexanuzsu ABCI (35a-pacu) rmgponiHuApHHIT Koprycu
(kyrnen) / sa wrokn 2, gactak 3, spnMyK 4 pa mumpak 5 gan nbopar.
Tipomunmip mwapiip A OPKATH PUbMaHIHT TadHun e Guwian Ba Wapiip
C oprann cnka 3 Guran Gornanran.

Enka 3 wapnup J Gunan pamamunr tasmwun d ra Gonanran. Moit
GOCHMIT TUBCHPIR MOPIWEHb THAPOUINALP KYTHCH/L XUpPaKaT KHJITans
macrak 3 Gypunamn. Arap jMactak 3 Ba TASHY THPrard e opaciia THPKIW
Gynca, enka Gypnmnb THPrak e ra TEKKuHLan cyur spusM yK 4 ciaxa Giman
Gupra aiinans Gommnaiiy. Bymia FIINpaK 5 opKara paMa OCTIE CIUBKITII
Bu HATIDKWMa TUTYT Ky Tapiam.

peo 3 HH KAPAKATAANTHPHUT YYYH THUPARINK Y3aTMAlai Tauwrkapi
ETAKITOBYN 3BEHOCH FIIHPAK (4l XapakaT oflaliral XpamoRukm, sueiikams
(KaTak/an) Ba DOWKY UBTOMATIAP OPKATH TACHP KHIAUATUH MCXAHIK Kyn
IBEHOTH MCXAHIBMITAP XaM Ky UIaHmmau.
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Hykypmuknn yaraprupum Mexaunssi A B C I, (356-pacm) Kyiingarm
IBEHOIAPMAN TAWKIUL TOMraH: rafika 6, BWHT 7, gactax &, spuMyk 4 Ba
Finmnpak 5. Bunt 7 aiinanuprnrania gactak & wapnup J, na Gypanaim
Ba APUMYK TasHul THPrakd f ra Tascnp KWIHG, FIULHPAKHIHT XONaTHHI
paMara HucGaTan yirapTHpau.

Dzam eundupax MeXaHmIMu Kyiiugarn pasncparapan Gaxapamn: ruryr
MU XOJATHIAH TPAHCTOPT XOMATHTR YTKAIMITANIA Ba aKCHHYa Gynranna
XAPAKATHI Jlajld FIUHPAK HPHMYKHUAH 9raT FIUUHPAIira ysaTams, Tuyr
PAMACHHIHT XOJIATI TOPH3OHTrA HACOATAN TYFPIIAHTAHA 3raT FINILHpPAK
APHM VEHEH ffana Auigrparira Gormm O§imaran xomia crpkrraun. Bupumm
paaimpaHn wIoKd MeXamu3Mu, HMKKIHYNCHHN 3ca OFUHPHIN MeXaHH3Mu
Bakapaut.

Anoxga mexanusmu ABCH (36a-pacs) Kyiiugarinapian ubopat: mama
FULIAPEK SPIMYRH Onnan Kysraivac Gormanral gactak /, TOpTKR 2 Ba
araT FIULNIPaK ApuMYKI 3. By MeXamnsm TasciHpi JLana FININPAK SpHMYKH
Oypunrama w3ara Keaa. Thnyr Ky rapiarania XaM, WyLropia qyKypIimT
POCT/AHTANMA XaM WIOK) MCXaHH3IMH OIIaH 3raT FIUNIHPAK XOJaTHHEH
JTana AULHpaKKa GOFIHK Gynmaran Xomga Yaraprupnt 6yamaiian. By sca
WIYCHN OHPHHYN YT Ba WYATOPIAWHI Xap X SYKYPIHKIapiLa
PAMAHIAT OFHII (Kusnnmimn) Gaprapad) Kmmm yays Tanad K,

Drat FIILUpaK ApUMYKIHITHE XOMaTH Jani FIUILNPaK XomaTira GormnK
Gymvaran xouua o2duptu mexanuzau A BCI 6unan faraprupumyn. ¥ gama
APUMYKITHITHT KYIFUIMAC XOMaTHLs raiika & min sunaT 7 GFimda cimRnrania
TALCHP KLyt Buur vamGapar Gunan ailmanTiupiutagn.

A;W/ |
L 3

35-pacu. THPKaMa TIYTHUHE 1212 MEXAHI3MIT CXEMACH,

@ = KYTAPHIL MEXARITIMH; & - HyKVPIHKHIT VIRAPTHPHIL MeXamn3sm, / - rgpowmimgp
Kyriew; 2 - wrok; 3 sa 8 - jacraknap; 4 - spuMyK; 5 - 1ana muumipak; 6 - raiika; 7 -
BHNT.
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Opxa 2uadupax MexanuzMu [UIYr K¥Tapim Mexanusmm Omman
KyTapiiranja XapakaTHi Qala AUUMPAK APHMYKHIAH OpKd AULINpaKKa
yaaramr. MexXanuam TapknGura (366-pach) fama SpHMYKH JacTarn 9, TOpTKH
70, Ganancip (MKKN enkann jgactak) J/J, opka Fwumpak J4 spusyxn /3
HHHT cTakaHu /2 xMpaur.

Hana FUILHpAK APHMYKH Oypunranfa facTak 9 fan cuaxnm Gatamcup
11 ra ysarnmaum. Batancip etakan /2 ra Tavenp Kwmb, yin F WwapHipHITHT
Yxura nucbatan ainanTHpaln Ba OyHia FIVIAUPAK OJIWHTY, PaMa OCTIrA
Ay AT AT,

36-pacs. THpKaMa IWIYT FIIIHPAKIADHHHAT MEXAHH3MIADH CXeMACH.

a - fana FUnanpaK; 6 - opka Fmpak; J - gana PUMMPaK ApuMYyKM pactant; 2 -
TopTKM; 3, 4 Ba 13 - apumyKnap; 5 - pana FUUMPAK; 6 - 3raT FRMpak; 7 - BINT; & -
raiika; 9 - gana spumiiky gactaku; /0 - Toprem; /1 - Ganancip; 12 - crakan; 14 - opka
mnanpak; 15 - Gonr.
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TInyrsmer Wiyn Xonariga TopTeR 70 cankm 6ynnmm kepak. By Xonataa
ApAMYK, cTakanu /2 pocTnanamuran Gonr /5 ra Tupammmi kepak. Bont
CTAK4AHHH IyAjgaifl XOmaTia YIMIauWH Kepakku, Gymma nmyr gama
TaXTATAPHHUHAT TOBOHNTa 3Mac, GaikW FIVIMMPAKKA TasnWIOH Kepak, Gy
3ca TOpPTHINTY KapIIMIHKHH KaMaiTHpalu.

TopTKHHN cawiKi 6YIHMN 9YKYPIHK Ba OFIHPHIT MEXaHH3MIapi Onman
OpKa FHIINPAKKA TARCHD STMACHAH, HaNMd Bd 3MaT FIUNIIPAK/IapHHHHT
XONaTHHN y3rapTopnmra uMkod Gepagn. Iy 6nnan Gupra, TOPTKHHH
CAMKIUTHTH TUIYITH KYTapiiiiiiiia KeTMa-KeTIHKHI TabMUHIai, S5
facTnab, TOPTKH TapaHIMAITYHra Kalap ONAHHTH KHCMH KyTapHmamd,
CYHIPa, TOPTHITAH XOJaT/ia, TOPTKH OpKa FIUIMHPAKKA TabCHP KIWIAUH Ba
y pama ocTira, o/yMAra gymanaiimn. By Taptubuarn k¥Tapmidm ocon pa
YHIIAH TAIIKAPH MEXAHI3M 3BEHONIAPHTA TALCHP KHIYBYH KYY14p KaMmagiH.

TopTKHHHAT CATKHWINIH OpKd FHIUHPAKKd TALCHP KIIMACHAH Mana
AUYIMPAK XOMaTHin §3rapTupib, wyuropials SyKypaHrHHE POCTIAI YHyH
eTapnu Oynumn Kepak. MKKHHYH TOMOHUAH, TpaHCMOPT XofaTia
Benmnanran CAUTKIHKLA crakan 12 THE Xoitmawran GYmimm Kepag, SyHKn
y Kud Gfnrania FIOUHPAKHA MOPH3OHTAN TeKNC/IHKLa GYPRANIIN paMaHHHT
OpKa KNMCMIHN KyTapiINnra Ba Tyormmmra onnb xenam. Toprummmr
Taflab KWIMHTAH CANKIWINTH YHITHT Y3YHINIHI YarapTHpHI GHIaH amManra
oumipmnami. YmGy nprumnn 6yiina spuMocMa TIYTTAPHINT opka FUIUIpEK
MEXAHIT3MH I,

3-§. Ocum Kypsimack

Ocma muiyrnap murdm XonaTHaH TPaHCOPT XOJaTrd TUIYF WArArira
WAPHHPAN GepKUTHITAH TPAKTOPHHNT OCMa KYPHIAMacH EpHaMiia
yrasmnagn (37-pacm). TPaKTOPHUHT OCMa KypHAMACH IN4PHEPIN TYPT
spenio DMGF xypuniuga 6ynamt. Y smexamnay CDEK opkann tpaxtop
THAPOUMIHHAPIAN XapaKaTra KenTHpiaam. M BakTiia TakcHMIariy
“Myamtak” xonatiaa Gynagn Ba Kyponiu MIUIoB GepHin MyKypNUHIH TasHY
PULHPArHinT (FIUINpaKIapiing) ypaaTnu Gunan Gesrnmanan.

Llyaropsan wyKypimri TIyrHIHT TasHY FLHPATTRN (FIULHPAKIApHTH)
paMara HICOATAH BIHTIN MEXAHN3M GIUTAH CIUTANTHIN OPKATH POCTIAHALN.
Ocma Ba gpumocma WIyraap Tpakropra GHp, MKKN Ba y4 HYKTaIH
Geprurwmams. Thnyr nurm xonarima Mexanmss F/G'M!D! (37a-pacm) opxamu
TPakTop Guian Gornamauy. Arap MacTKH TOPTKITAPHHUHT mapHupiapn J'
AKPATHTAH G¥ca, yiia wiyr TpakTop GHAAH yuTa HYKTACH, SEHH TIKKATa
urapip J' pa wapnnp F' opkann Gornanran,
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Arap maprupnap ' 6up xolira Kentupiica (376-packr) wiyr TpaKTopra
HKKW HYKTanu Oornanran 6ymamw. Bywmgaid TH3HM IUIYIIap 3aHXHpIN
TpaKTopiap GIIaH arperaTianTania Kymnmanmmamt Toman Tynpokmapia
WLUTALT Y9YH MyJDKAUTAHTAR TUIYITap ocMa KypHIMaHHHT 10KOpH TOPTRHCH
Guran Gormammaran. Bydga muyr tpakTtop Gmnam 6up myktami (')
Bommanimra ara.

37-pacm. Ocma MexaHH3MHHHT CXeMACH.
@ - Y4 HYKTAmi; 6 - HKKH HYKTam; & - GHp HyKTam.

HApus ocMa MWIYTIAPHIHE 011 KHCMH, OCMa TUTYrap Kafn, TpaKTOpHIHT
ocMa KypriMacy Guman GOFTanran, opKa KHCME 5Ca FIUIIHpaKKa TagHal.
OpKa FHALAHPAK SPHMYKHHAHT THpcarH TYr paMacn 6Gmaan
TAPAUIENOTPAMMII MEXAHHIM EplaMiia WapHupni Goenairan. [hryr murm
XOIATAAH TPAHCTIOPT XOMATra YTKa3MITAHI YHIHT 0/ KHCMI TPAKTOPHIHT
ocMa Kypmiamacu Ginan KyTapunaauw, opKa KHMCMH 3ca KyTapHm
mapalienorpaMM MeXaHuIMHHN Gypaiiiuran Maxcyc KyTapagnran
THAPOUMANHAP EpAaMiia OpKa FHIUHPAKHN ONANHTA, paMa OCTHIA
aymanarinm Giran amanra ountpitans. [ygropnam wykypnur muyrausr
OJIIHTITH KHCMHHH — OCMa TUIYIIapiard Kabu Tasny FUUIHPaKAd BHETIH
MEXdHHU3M Eplamila cypHm 6uan, opKa KHCMH 3ca THPKaMa Tyrapaart
Kb, AB1 OpKa FHIAHPAKHN pocTaaignran GonT Onnan ypHaTHI opKann
POCTRAHWIIL.

4-§. Cariariy MexanM3Maap Ba Kypiimaiap
Wuwyn opramiapiuir cHHHLIINHE OMIHAN OHIT MaKcaia TYNpoKKa

HIITTOB ﬁepmu MALTHHATAPH Ba KYpOIuzapi CAKJTarng K)"pﬂnMunnp Gunan
KNXo3MaHamm. Kyananmmmanran cakiarnwiapin NKKIT4 acocHil rypyxra
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Gymum MyMKHH: Gup TomOHMaMa (aBTOMATHE aMac) Ba WKKH TOMOHIaMa
(4PTOMATHK) TahCHP 3TYBYH.

BHp TOMOH/IaM4 TARCHP 3TYBYI CAKTIAITYIAP ¥3 HaBbaTHIA HKKH Typra
GymmiaI: rYpY’IH - GUTTa HIIYH OpraH TYCHKKA ydparaniia XamMma Hurdi
OpraTApIH (MAUIHHAHI TYIIK) WOMYH XOMATIAH THKEPaIITAll Ba WHAMBIIYA
(skKka) rakat G1TTa, SHHI TYCHKKA YIPAraH HIIMH OPraHH HIYH XONaTaaH
MIKAp I raH.

Cypyxmi caklaruwiap Wi oprannapi Kym GyaMaran Mauminatapia
KYJUTAHIIA, SYIKH YIapHIHT GHpop GAp HLIMH OPraiiia Ol KapuIiiK
GyTyH MAUMHAHIHT TOPTHIN KAPWIUIHIHG CEIUNAPIE TALCHP KypeaTau.
Mpukumon-wrTrd T, wrudnn (F3aKmm) Ba NpYKHHUTH CARTATIILp Kenr
THPICUJII'HH.

DpUKIHOH-V3AKIH TYPYXnu caknarnanap (38a-pacM) mammma Exn
KYPONMHIHT THPKaMacHTa pRaTmaain. ¥ TPaKTOp THpKaMacH Brran
Gormanran mnanka [/, Tynpoxka MumoR GepHill MalEHACHHIHT (MacalaH,
TUTYFHIAT) THPKAMA KYPIIMACHTE KHPAINTan wiankaiap 2 sa 3, TopTyeun
Gommnap 4 Ba Y3ax 5 napian nGopar. [nanka 1 nuankanap 2 sa 3 ypracura
Kyiimnagn Ba Gonmiap 4 Gunan Maxkamwianags, wy 6iwnan Gnpri Gapua
MAaHKanap y3ak 5 6mnan xam GupnkrTapmiam. MalIlHmanunr Kap i
IWIaHK@Tap JpTacujard HITKQIaHnm KyUlapiian Ba Y3aKHUAT Kecmmra
KApIIUNIITAAH Kyn Gynran Takuuplarnda cakiarid nuftaiypr. Byitai
CAaKMarHYMAPHAHT KaMYUAHTH YHNApHUHT HIINAW KyYuHn Gunp X
IMACTTHTHAHP, 9YHEN 5}’ K)‘"I 50]!TJ'IHPIIIIIII' TOPTI!HI J.[apmﬁacum GUE‘J'ITIK.
VAR GenrnnaHran MUKIOPHHI oM 3ca XYla Kuilip, afimmkca Maia
II!HPO]!T]LLHL

TIpysusany rypyxin cakmaruy (386-pacn) joywnn (A) niara 6, TopTii
crepxenn (Metann Ttaékua) 9, npyxupa /O sa Xaika 8 ypmarnnran
fiynanrnpysun Mydra 7 gan nGopar. Xasdum xapunumikia npyxuna /0
CHKHIAUN Ba marak 6 mmar gymu (A) mydra 7 uan gnkan. [y saxria
wirak ¥x B ra mcBartan Gypunam, Taxmnran Ganuok IITAKIAN TYITaan ba
TpakTopfaH axpatamn. [Ipyxunann caknarawiap tespnm Gup XHI
KApIrmnELa IIIJ]J'[ﬂl'lJIH. S"BIIIIIIHT acocHi Bﬂ}lld}ﬂclluﬂll Ti.ll.l.lh'.‘dpii. )I'J'Iilp 111}
BAKTHEA amopTH3arop Basmcacian xam Gaxapaum.

Vaaknn akka cawnarmy (38e-pach) ¥3apo wapuupm wrip /3 Groran
GOFNaHTaH YCTYRHIHT 10KOpH ]2 Ba MACTKW /4 KHCMIADIHIHT yoTMa-yCT
KeNIraH TeWnKIapura Kyitimran ysax 77 xypunrumiga 6ynaun, Towra xemmb
YPWITAHIA ¥3aKk [/ Keciau, WUIMH Oprad sca WIUIMHAPHK Tnmga 13 ra
HicGaran Gypmt, opkara cypunami. Caknanm NULMATARNaH Keiinn (i
Opraf TYCHKIAH YTralian Keilin) arperaT TyXTaTnnub, Mammima TpaHCTIOPT
XONaTrd yTKaswia/n, Hrdn oprad ¥3 kKoiiira YpHaTiIam Ba Golnka y3ax
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wyimmam. Mlyngait kw6, Gip ToMoMIaMa TabCHpP STYBYH CAKIArHIap
MIITATAH/A ATPEraTHH KafiTa HIITa TYIIMPHIN YUyH aifva BAKT KCTAIN, WYHITHE
yayHn Oy CAOKIATHMIAPHH KaM TOUUTH TYNpoKiapra wuuios Gepagmuran
MAHHATAPME KA MaKcaura MyBoikmip.

i
1

37
"

D

8

38-pacy. Bup ToMoIaMa TALCHPAN CAKTarH-UIap.

a - CYPYXIN hpHKLIMON-FIAK/IH; § - NPYAKUHATI [YPYXIH; & - aKKa Jaakmn: 1,2 pa 3 -
nnan-kanap; 4 - maxkam Gornafignran Gomrnap; 5 - §3ak; 6 - uarax; 7 - mydra; 8 -
XanKa; 9 —crep-#enb; /0 - npyknna; 11 - carnosun y3ak; /2 - TYTKUSHRHE 0KOpPH
KureMin; 13 - wrrip (Wiminapi Taaya); J4 - TyTIIMEHINE TACTKH KHCMIL

MKKi TOMOHIAMA TABCHP KIWIATHTaH (2BTOMATHK) CAKIATHWIAD TAhCHp
xapakTepn Gyitiria Kyitigarn Typrapra GYanHam: rypyxiam, SKKa rypyxim
Bd AKKH.

ABTOMATHK TALCHPAH TYPYXAHM CAKNATHYAAP Xap XWI TakcHp
n'PIIIIT.]I!'IIJ'[ilPI'ﬂ HCOCIIAHTdH: TD'PTI".I]TH Kﬂpﬂlﬂﬂ"l‘: Ouranga TPHKTDP
nupocHeTeMach Eplamiia GyTyn Iy HUrn XonaTian MKapi (Mo
UYKYPIHIH Kyd ycynn GwiaH pocTianranja); TPaKTOPHUHT HJIaumiim
MY(bTACHHN WKPATHIN; OCMa MEXAHHIMHHHT IOKOPH TOPTKHCHIA 3/MACTHE
IEMEHT YpHaTHI Ba X.K. By casmarmwiap aMamia KeHr Kymmanunsaiim
YYHKH ]lllCﬁilTilH KIMHK Maccara ara Gj'rnr:m KdM COHITH KOP“}'CJ'ITI nrlyrnap
TYCHKKA [yd KelraHua ¥amapH ocoH Caéa/lallaiy.

SxkKa rypyxan caKIarHwIap TAbCHD NPHHLHNHIA acocan Kyitiuari
Typiapra Gyaumagm: MAcTAKAH, MACT4K TpocaH (myyiaT-apkommn) sa
THApPaBINK. Yiap akar TYcHKKa yyparan ORTT4 mOMN opranum
caIMaHTHpANN, aMMo wmy Gunanm Gup pakTHa Gomrka Xasmma wumym
OPraHAapHHAT W TapTHOHHH Y3rapTHpain (Macalan, KHCKAa MYLIaTia
llﬂrﬂpllﬂﬂ]lhfﬂ TEINMHKHH — HECTEKHILI'IH.P. HniioBs ‘i}mﬂ!l“!]i“ TPUCHH
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caxmarnunap kymaiirnpaginap). Ca€anawrad Kopnye TYCHK ycTmjuan
YTramgan Kefinn yHra TErHIUN AI0KA MEXaifif3MIapi OpKaIN KOMTaH
KOPNYCTAPHHAT TOPTHIN KapLITUIHTIE TaBCHUPH HaTHKACHIE M XoJaTHIA
KafiTa.

SIKKA TYPYXIH CaKIarHIapIan JMacTakiniap aur Kyn rapraran (39-
pacs). Tlnyrimmr xap Gup xoprycn Gymail cakmariuiapia WpHAPIN Kyn
apeost Gunan Hrapysun wranra FG opram Gomtanran. KoprycHiur ki
ABEHOJIHCH KHHEMATIE SaHANpIap KaTopy Kypummmmra sra. Macaman,
WREIIRHE KOPIYCHINT KHHeMATITK 3arsnpi Kyn 3penonnt ABCIHEFGK 6ynaum.

By kyn apenomnminr Tapeakny ¥ KK TpAKTOp 0CMA MEXAHIIMIHIHT
macTn ToptRInoiapn f sa 2 61nan Gormanran. OcMa MeXaHH3MHIHT 10KOpH
TopTKIr 3 wapHrpmn y4 3senom MNQ Gunan Gormaran. By yu ssenonmmmmir
MN 3senoci Tapkubimit 65mG, wIyrHuHr U XONaTHlla CaTKH 6imamr.

CHRANTHHIHT HUDAN TP Kyingana, Kopnye Tenkka jyy
Kenranga yHuar i wapnap A ra micGaran Gyprinamr. Vi Gypumimn
GYTYH KITHEMATHK IAIDKHPHUHI 3BCHONAPIHN CIUDKHIINTE 0in0 Kenaan
(3BEHONAPHI CIUTKILI §IYHATHLIT PAchi CTPelKanap Guman Kypeatunramn).
Bymjta yx KK mouunmmmmkiapla coat M (cTpesnkacn) aiinanmu 6¥iina
Gyprnamn. Viewnr Gyprmmun wynra o6 KeTatuKi, TPAKTOP Xupaxar
KIITAHIEL IUIYE OCMA MEXUHHIMHIINT TACTrd TOPTKIMH mapmipiapn P ra
micbaran Gypunn®, onpuura cwrkniign. By xomua 3seno MN waprmp R
ja 6yxnanann. Wyngaii wpnnG, TYCHKKa yupuran Koprmyc puMaHimr
wapanpi A ra BucGatan Oypmiagn pa pama Omman Oupra crsKMiLLN.
Bynpa GHTTA KOpIye HINMH XOMATAAH YNKKANHD KONUAHNApH HOpMl
HUUTALIHI JABOM STTHPAIH, WYHIHT Y4yH HUansMail 9ana Konran epiap
Hyla Kam 6§ naum.

39-pacm. Towaw TYNpoKAap Y4YH NAYTHHHT aBTOMATHE pHHArian
CAaKTATHYHHH CXeMACH. .
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AMMO [aCTaKIN CARIATHY MEXaHHIMIAD MALIHHANH MypaKKaGmamipass
BaL OFHPIAIITHPAIN. Yiapan hakar TYenmap Kyn yapaiiiuran TynpokIapi
KY/UIam Magcaura MyBoHRImp.

SIKKa caRIarHwIap TVeHk GIUtan yMparan WOrdH oprai oFraiia KyBBaTHH
Tymuawn pa Gy KYBBATHH HUMH OPran TYCHKMAH YIranman Kedin yud
HacTmabKi XONaTHrA KalTapim yayn Qoillaianii TpHELIITHEA dCOCTaHTAH.
By Typuari cakIarawiapaa KyBBaT aKKYMy/IATOPH cHhaTila MpyAKHHa, a3,
CHEMI&IHTaH MaXCcyc CYIOKITHE EKn TpaKTOp rllupoc:tc‘rehlacrmurll DpTﬂK.‘“l
Gocnm XI3MaT Kitagn, SKKa apTOMATHK caKmarnwiap WKKH rypyxra
Gynumagn: aBTOHOMAH (MYCTaKWI) Ba YMyMNil aKKyMYJIsSTOPIH.
ABTOHOMINIAD AKKYMYJNATOD TYpHra GOFINK paBHmAa NpyAiHaii,
THAPONPYAHHATH, MIPARNIK Ba THAPOMHEBMATHK GYITHIIN MyMKIHH, YMyMIIT
AKKYMYIUATOPIN CAKTATHYIAP 3C4 THAPONPYAHHAMN, THAPOHACOCTH Bi
IHAPONHEBMATHE Gy mayts.

ABTOHOMTIVIAPIAH TIPYAINHUIN CarIarnaiap, YMyMIinl aKKyMy/I4ToOpIn
CHKNArMIAPLan THIPONHEBMATHENHIAP 30T KY TapKanray.

Tlpyxcnuanm caxmaromap (40a-pacs) nnyrnapna sa KYILTHBATOpAPHa
KYUIUGYNE BA Xap XIUI KOHCTPYKTHE KYPHHHINI G MyMKIH,

7

40-pacw. KK TOMOIIAMA TABCHPIIH SKK2 CAKIATI.
d - AETOHOM MPYRITHLTI, G- }'M)"Mllﬁ MAPOMTHEBMATIE AKKYMYIATORIN,

Anepukannnr Onupep sa Txon-Inp, Wseunanunr Osepyma Bpyn
upMaTapn Ba KYMIUINK GOWKATAp IWIYHTAPHi NUIPONHEBMATHE TaLCHpIIN
YMYMITE AKKYMYITOPIH HKKd CAKTAIMWIAPHN KenT Kymmaimmnap (406-
pacsm). Bymuaii xypunmanapua GHp TOMOHNAMa TALCHP 3TYBUN
rigpountEgpiap 1 Mofi Jrrasysun 2 opratn MAPOMHEBMATIK aKKYMYITOD
4 Guwnan Gornanran. IMopuens ki grathpara 5 akkyMymaTOpMa Moiiin
7,5 man 12 MITa rava GocHM OCTHIA TYPral HHEpT rasjan (asoT, aprom)
axpatnb Typamm. Fas Gocummnm ManoMeTp 3 Hasopat Kunaur. Kympak 6
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B TeCKapH KNanan 7 opKany MofiyTKa3rmy 2 Tp4KTOp HAPOTHINMH GHnam
Goranaun., ¥ ruanmpan Moil oknG KeTraH Xonma yHgarn GocHMHEN THENam
yuyn kepak. TycuKka gy Kelrafja KOpnyc KeilHHra oFald, 6yHia mopmert
MOIHH MIIHHApHaH CHKHG YiWKapaun Ba AnadiparMa YCTHOA AoiUmamran
ra3Hi CHKND, YHI MOHYTKa3rid 6yiiida akKymynsTopra Xaiigaimr. Tycuxuan
Jrrangan Keitii opTHKYa HOCHM YCTHIA TYPraf ra3 MOMHH ULy WHIHHIpTa
Xafigafim Ba yHI HIMH XOTaTra KailTapa.

Bymiaii caknarmuiapHiar Ky TabcH§HoManapura Kyiimgars Tanatnap
Kyifnant: Kopimye ofi6 GopHiy GHiTal KyY OMIMACTHIH KEpaK, aMMo 1y
Grutan HGHpra YHIHT MEKIEOPH HITYH OPTaHHH WU XOM4THrL Te3 Kaiirapim
YIyH etapimi G¥aHUnT Kepak; KOPMYCHI OFNIIH PaMaHIHT XOMaTHHI
§3rapTHPMACHHTH KepaK, ABHH MUIINHA HIUIOB YYKYPAHTH G¥itnya
TYPFYRIATTHIE GY3SMaciirn Kepak.

Bawan Gup Xopuxmii diupManap KymnMya y3rapHImapens, TYNPOKHN
Tomnap Gitan HgUIOCTaHTaH JapakacnTa GOFMITK PpaBITjE, Xap XIUI TYpIard
CAKATHYAAp YpHATHIN MyMKHH Oynran nayrmiap mmnab 9uxapagm: smr
4p30H HOABTOMATIK KaM HduIocHanran TYNPOKITAp YMYH; O aBTOMATIRKII,
MacaTaH pt::“!’ﬂlihicxalll!xﬂll = FpTH IIQIHOCJTH"FEIH T}"ITPDKHHP )‘"I)"li: IHT
KHMMAT MHIPOMHEBMATHKIIN — KYWIH Hhrocnanral TYMpOKI4p yayi.

Taanu ubopanap
Pama, FIULnpax, fuia FIUHMPAK MEXAHIIMI, KTapii MeXann3s, sraT
FIUPaK MeXaHH3MHi, OPK:a FIUUHPAK MeXanmaMu, TasHy FUmpak, onp,
HKKH Bd Y4 HYKT@IH 0CMd MEXAHIIM, (PPakuion-y3akan rypysin Carianty,
MPYRUHATH TYPYXIIN CAKIAIHY, V345010 Cakjariy, aBTOMaTHK Cakiariy,
HEKd Cakmarid,

Haszopam casonnapu

I. Tlnyr Epaamun Kaemaapuimmr pasndacn mumanan nGopar? 2. Myr
PAMACHHEITHE TY3HNMIIT By YHITHE mWakmnapn Kargaii? 3. [TnesMaTnk momsanm
Tagiy FUAHpaKnap Kauuali adsannuknapra sra? 4. Taany-ypraTnm
FRIANpary Kabgail sasncpann yraium? 5. Tupkama mnyrmapta Kasgail
Mexanusmaap mapkyn? 6. Tupkama nuyr mman XoJnaT@aH TpPaHCMOpT
XOJEATHI KM/l MEXatiss Epiavita yrrasmnam? 7. Ocur KypraMacHImHT
sasncpach Ba Tyswmmum, 8, Caknarmwiap Kangait sasndann yraim? 9.
Bilp TOMOIIdMA TabeHp aTYBMHM CaKMaTMuHUAT Kanaii Typnapin Masxyn?
10. ABTOMATHK CakIariwIapiHuHT aflpHM XyCYCHSTAPIHI KeNTHPIHT.
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5-BOB
MAXCYC BASH®AIH IUIYTIIAP

1-§. InanTam Ba GyTazop GOTKOKINK IUTYT/IapH

Inanram nayrnap 40...80 oM wyKypHuK{a Wyiropiaam yuys
MYTKWIanTan, Ynap KysaiiTupiuiran pamMa pa Jactann midor Grutan
EHHX03TTaHTANn. n.[l)fl' KOFII}'C]I xamt K}"‘lﬂa]lﬂlp]ml"‘dll: YR JleMexnm C}"pll.‘[hl'il
HCKUHE EKH KOMIaMa TYMWYF GHIaH KHXO03NauTal, arjapridn
WIMALLIITHALNTaH MaxKaM KYKpaKKa ara, Jajia TaXTach KenraiiTipiiarai sa
y Dunan apiaprid KaHoTH Ypracita THPraK YpHaTiIran.

Tupkama mranram maye [IY-50A wunr tyswnnmn 4 1-pacaia
KCJ'IT]TPIIJ'U'H"-”JI)‘T HIIYI XOmaTLaH TPBIICHOPT NOoJaTra HEKNTZ
FHUPOMHANNAP EKN THILI-XPANOBHK KYTApHII 4BTOMATH EpHaMiliia
FTRAITAI.

41- pacw. Mnanram wiyrn [ITY-50A,

1 - kopmyc; 2 - pama; 3 - MMKHPKap; 4 - TOPTKH; 5 - MIpOLHNHEAD; 6 — HacTaK;
7 Ba 8 — wrypsannap; 9, /2 va 17 - punanpaknap; 10 — tupkaw Mocnamac; /7 -
asToMat; 13 - nckana; /4 - nemex; 15 - naknagka; 16 — gana raxracs,

ByTa3zop GOTKOKINK IIYLAapH YamaumTHpHItamiran KypuTiviran epiapin
JapaxTaapn Ba GyTwiapn onub TAUUTANTAHZAH Keilnn GHPHHMH MapTa
WyAropnall yuyn Kynnamwtamn. By TynpokmapHuHT Kapwmnnrs etapan
Japakald KaTTda Ba HOTCKMC, Yiap Kyn JapaxT KOJIHKIApHTa 3T,
Mlyaropmaw wykypmuri 30..45 oM 6ynnG, mWIyr KOPHYCHHNNT KaMpail
kenranri 50...100 ey, IIyHUHT yuyH NOyTAapRinr KOpyelapH Ba paMacH
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TUIAHTAX TUYTHUKH Kabi Kivaaran. Homam mapouTira Kapad moyr Kopryci
QIUUILAH JIICKIIN, JAcTaIN EKH TasHY YaHFUIH TeKHC MITYOK YpHATHIAH.
Yanrum MU0k Yervnkaapan Samamumirn 2,5 M rava Gynran naranapga

KYIUTaHIIULH,
2-§. Apycnu muayraap

Karnamiaapra 6§amb wyaropiaiwl yJyH MKKH Bd y49 ApYCHH TIyriap
Kyunannnam. By miyrnapHiuHr Kopuyenapin TYMPOKHH HKKH EKI Y4 KaTIaMra
Gy Ba xap GUp KATIAMEH 10XH/a cypHB, YIapHH Y34po Kolinamimmny
yarapTupan.

Vu apycas IIyriap WwypxoK sa KyIpaRT TYIPOKIH eprapHIitHr XoIaTHHR
AXIIMAATT Y4YH WIOAATHAAMH. DCKMIaH WYpNanral epuapia Kyimard
reHCTHK TOPH3OHTIAp SXWN wxpannb Typaun (42a-pacm): rymycmn A,
wipxox B ga kapGorammm C. Yu spycnn nuyr Gwnan nuutos Gepuaranua
I0KOpH TopiaonT A 1o3ara Komunprnam, B sa C ropH3oHTIApHIHL YpHH
3Cu WINAWTAPIUIM. Y4 Spyeiit Mayr yu Kopnycra ara: WKKHTa Koprnyc (/
sa 3) Magaunii puun w3ann pa 6urtacy 2 (acocnii) xomyccnmon. Maannit
Kopnyenap GuTTa Gyiinama TeKNCHHKLA Koilnawiran, acocHii aca ymapra
HieOuTal EN TOMOHA KaMpamn kenomiri b, ra Tenr mucotpara EmGoura
cypwiran, Byinama Tekmenuxga ynap !, =1200 mm sa [, = 900 mm
Macohamapia Koilmamran.

Vu apycin mnyr Gasapaiiran TEXHOIOIMK KapaéH Kyilmarmya anManra
OMMpIIAL. BHpHItH Kopryc KopH Kallahian @, YyKypaik/i (ropisonT
A) naraxcann keenl 0N Ba acocHii KOPNyC 10PaiHran araTra T,
ACOC"I‘I Kopuyc Hi KATIHIIELATH TTACTEH KATIaM MUIaXCcacii (K\pllBOHT
C) xecaun Ba Gy TManaxcaHy OKOPH Kamias (ropusont A) Gwian Gmpra
eénbomra cypaun, Kopnyc 3 10Kopn Ba IM4cTKH KaThamiap opaciia
KOITAWran maaxcann (ropusont B) a, KwinHImKia Kecn6 o Bi acocHii
KOPHYC XOCHI KIUITAH 3raTra TAOaivm. Yu apyenn miyrmiapHinnr KoJiraH
KHCMITAPI YMYMITI (IUapra MTEKUUTAHTAR TUIYITTAPHITKH KaGn Kofnamran.

Quurii wygropnamyga ManaXca TYINK AFLapiiIMaiiin Ba 0KOpH
KaTIaMuuinr Gup kiemn kysmasail Konagn, YumMxupkapnapun Kyutam
uryroparam enaTiem AXunUIaiia, avMMo GyHL TYTPOKHIHT YHMIII 10KOPIT
KATIAMIT eTapin apaskaia yRYp KyMimmaiinn. Yivkipkap Gmman Kecnnran
Mataxca Kymmmta star TyOnra aMac, GIKH aFlapiyiran Nanaxcara ETKISITUNT
Ba caé3 kymmnamn, [Tanaxcamn TYANK aflapum Ba YCHMITKIAPHIT SXII
KYMIL KK Apye/ i wyaropiatta spianutann. Iysmmr yayin y gananaprn
Geroma yrnap Gunan ndhnocnannumnn Kamafitupamn. Mrxn apycmin
IyArop/atigan Keitinn onil wyaroptanra wiucGatan 6up iimannk Geroxa
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yraapa yonb wukmmn 2,5..3 Maprara Kan Gynamd, Kyn invumk Gerona
yraapan yenb ankuun aca 40...60 xymra keunkamn, Byruaii myaroprauia
MHHEpPaT YEITIap AXUIH KyMIUTA, TYNPOKHITHT MACTKH KATIaMiIa OpraHik
MACCATAPHE MUpYATaHIIIH Ba 03YKa MOQUATADHH TCKHC TaKCHMIaHHION
yayH Kylail IapoRT/aap f paTHiTa.

Hkkn apycinn MIyriapauHT 10KOPH B MACTKH KOPTYCHApHHN KaMpal
KEHTIHTH TCHT OF/HO, YIAPHIHT I0KOPH SpYCHHINT Xap Gip KOpIycH YHIaH
KeilItHm XolIamral MACTKI #PYCHHHT Kopmycenra HHCGaTaH yanrs cypirai.
Byija arat AeBOpH NoFoHACHMON 6¥maum (43-pacw). [ToFonamimir KeHIINTi
e IUKUP“ KOPIYCHHHI TMAcTEHI\ nncharan K‘_"p”llJ.IH.I'.[H[lI' CIVIKHIONEa TeHD
Oy KOPNMYCMAPHIHT KaMpatl Kenranrira Gormk passunta 130 an, 150
MM EKIT YHIAH KaTTa Gymiaun MymKi. O XapaKkar KnnasTran wKopi
Kopnye fataxca A WH Kecal Ba yHN A: Xomataa arat TyOHTa aFgapaiin
(43-pacw).

Cynrpa MacTEN Kopnye MaMaXca 5 un Kecaun sa ymir IOKOpHTd 3rat
Tybura Erran A, malaxca yetira 5 xomatia argapamn. IOkopn kopmnyc
aFpTIYIHIENT TYypi 4piuM - sintenmon (43-pacm). Tlactkn kopnyemap
MAIUXCAHN TATAAH KYTAPHID Ba YHI AFMapHII Y4yH Maxcyc WAKINn
aFgaprit Ouman AHUX03JTAHTAH. Ynupmmr HITYH 103acH MalaHnii
KOPIYCAApPHITHT 1034CHTa SKHHPOK,.

ECHEIIIDHJIHP UJ}’J-[I"GPJ'IHHI'LIHJI’;I HEKKH HP}'CIIII IIYTrHHHT HJKUPII
KOpIYCIApI Han Kecap Jemexiap ypuarmnamn (44-pacs). Bymuaii
MOCTaMaTH l'.[ﬂ)’l' Gcnaimur TN T}"I"‘d"iﬂ(ﬂﬂ]’l'lﬂlit J.IESIPFUI TS;"J'IIIK Kecalin
B YIAPHI 9YKYp KYMIIHUIN TabMmuianam. Harmxaga Gaxopia Genann
yen® upkmmy Gaprapad Kimmmam,

3-§, Texnc WyAropaAIINTan Maxcyc IIyrnap

Anbanasiii nnyrnap Gran Xo3npri BAKTAa KeNr TapKwIran maiixan
yoynila UIYNrOpTaHral HATaHWHT [03ackid Yiomndp (Map3anap) Ba 04HK
sraTiap xocnn Gymaun. OYHK araTnap Ba Map3wlapHuHT COHI [UTYTHITHT
KaMpalll KCHIIHIIrd, Jand B MailKanuunr YIMaMira, Xaillos arperaTHimnnr
Xaiipanamran qana 6§ina xapakatnamiur yeymura 6ormnk, Yirap Tynpox
nagaxcaciin 6up ToMonra (YHrra) aFgapaliraid KOpUyc/I [YrIapHITHE
WKKH KapaMa-Kapion YTHI iymsnunr yerapacmta Xoenn 6ymamm. Tanagarn
OYHK 3TaTHap Ba Map3alap MalldHa-TPAKTOP ArperaTIapHHHHT MUl
IIAPOHTHHI KelHHM oNepalHaTapia EMORIAWTHPAIN, MAINH Bl KYpouIap
KAPLIMIHIHHIT OWHPaA, XOCHAHN HHFNG OMMILIHN KHITHHIAWTHRAL,
ArperaTapHi IKOPH Te3MHKA Mammra mikon Ocpmaiior. Oguk sratiap,
AifHAKCH KHAIMEIApHa, CYB 9PO3MACHIN PHEOKITAHNINNTL OJING Kefal.
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42-pacm. Y4 Spycan IUIYTHHIT ML CXEMACH.
a — Kopnycnap GWiaH TYNpoK, TOPIIOHTIApHHN CIDKHTHII cXeMach; 6 - TIyria

KOpIyCapHl Xoinawmu cxemac,
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43-pacw. Mxkn spycmn moyrmanr s 44-pacs. Hangecap memexin
mnpab'"“ CXEeMAaCH. l'.Jl.ﬂ}m“HT HI }lmpaaélm cxXemMacH.

5 e ; - IOKOpH Kopityc; 2 — Hankecap
1 = 1oKopH Kopnyce; 2 = MAcTKH Kopnyc. e

OunK 3ramiap B MapIuTaplart XaiifloB KaTTaMuHmnT KaTninri my
HATAHAHT TEKHC Xallirad KNCMUNAT XaflgoB Kariamigan anga dapk
Kiman. Bynian Taukapy, TeKUpHUDapra Kypa, 4K araTiap Xyyna
ypyFnap axmi Kysmunmaiign. By sca ynapnu yEu® WHKHMINHN Ba
PUBOKTAHMIIITHN EMORMAITHPALN, HATHXala FCUMANKIAp HOTEKHC
PHBOXTTAHALT Bl YIAPHINT XOCIILOPAUTH KuMasun. MuabliymMKi, 04K
ITATHNAT 3 M KCHIAWKLar sodackpa Gyroil xocmnpopnnrn 30-40% rawa
Kanas .

Terkmmpiiunapra Kypa, 0MAK aratnap Ba Map3amap canbwii Tancup
KIUTAINIraN YMYMITI 1034 Jana ymymuit sosacimmmr 6,5 man 19,5 rawa donsmmm
TALKIT KIULALH,

OuHK ITaTAP Ba MAP3ANAPHIHT XOCH GYAMIIN CYFOPIIIMINTAR Cprapiia
cyropi cithaTHI EMOHNAIITHPANH Ba KyN cyp capdmra onuG Kemaum.
OuRK 3raTiap Ba Map3alap 30HACHIAH HOTEKHCIMKIAPHI TEKACHA YYyH
MEXAHHIAUNATALITAN WINTAPHI FTRasHI KOMIANapUra acocal arperatiapai
opTikya 2.4 Mapta yrmm mymkamtanran. XonGykw 6y yeyn Gunan ep
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3ACHIN TekHenawra spumnb Oyamaiign. Cyroprinagnran 3oHamapia
WYATOpiaH Keiftnn xocil GY¥nran HOTEKHCINKIApHE Maxcyc Kyposulap-
rpeiigepin nigoxvrap ['H-2,8 sa [H-4 Gan TeKHeTanamm. Bymuan Tamkapn
Xap Y4 LA y3yn 6a3wim Tekncnarmuap Gunan fanala ogaTiar TeKnea
WITAPHAN FTRa3Nm Tanab KimmHauy. Jana 03acunn Texncnam Gyiinga
JTRaINIraH KYUiMya ONepaliinap XapwkdTIapHH KyMadTHpum Grman
6Hpra MATaHA SKHIITA Talgpiail My/LATHIT iy y3aiTHpalH, TYMPOKHA
inTencus Kypummra cabab 6ymain, 6y sca XOCHMLOPITKNT KaMuailHIIHTa
pa KyLIMMHa cys capthura onnb xemayr.

Epra Tekmc nmnos Gepafuran IIYIap KyAlaniirania 10KOpHIaTH
canbmil KypcaTkiniap Gaprapady Kmnmmam Ba Xocwigopimnk 3..7% ra
omau, Takpopnit IKAMIAP IKWIraHA, afliHKCd Vibekncron nraponTna
eplan HKKH MapTa XOCH oJIi y4yH TeKHC Wynropaau Tamal TN Bi
Gymia 6y yeynnunr axkon aaannnrn mamoén Gynamm. Ep rexne
WYATOPIAHTAIIE XOCHITHA i Ousal HKKHHYI SKITHIT 3KHIrada Oyuran
BAKT aHYa KMCKAPTHPHINIIH MYMIII.

'Epru TCEHC HIUIOB Eepiu.mml! lIJl}'T.I'Iﬂp TYNPOK MalaXCaciiny ariiapHi
yeyimira Kypa WKKHTA acOCHil Cypyxra: aWbaHaBiil Ba SHTH TPHHLANHAL
TEXHOMOTHA acochia TEeKHC NUIINoB GB]')G.IJ.DITHH rmyrnapra 6?}1“";1,].“1,

AWbaHABII ycynja TeKHc NHUUoB GepalHraH TUIYIIAPHIHT TN
OpraiTapi KK TOMOHITAMA KolmamTipiaran Gynme, yrapan KoncrpykTis
TYIMIIIIN HKUXATIAH Ky TYpIapra axpatiim MyMKHI: airanna,
KAGEUULAL, CERYUAAN Ba mene myeodananuni (45-pacm).

Atvianma nayenap AKILD wa xenr ginmnanunmagn. Xospprio Kymia
VaGexncronua Keiic pa Knepuenany cupyanapimmnr 3, 4, 5 sa 6 Kopryem
uﬁﬂﬂ]lllil IIJ']}"I‘JpoIT KCHI K.S"J'I.-"IHIIITHMIJK,,H;!.

FapOuii Esponaga aitnanimMa niyrap ymymuil unyrnap connnnur 30 gan
70 dponsurava tamkmn kotagn. Gupmanap 3, 4, 5, 6, 8 pa xarroxu, 10
KOpUYCHn aiilanya nayrmapiimr MoquUKALngciiig ocha Ba 4pHMOCMA
BAPHANTAUPLA MILIA6 MITKApITL.

Huard (Mpanmg) drpmacuanar poMGEHMoN Malaxca XoCil KIUTAIHTa
KOPHYCIH IAYIapn Talail Japaxala KaTTa aXaMiaTra ara.

Mwraxcamunr Gynuail waknn aFapriIapHiHe Yaynumrn  Xamia
Kopuyciap opaciart smacotpann 25...30 comsrada KHCKapTHPHIIA IMKOR
ch"ﬂ.ﬂl. POMﬁi.‘IIMDH ;:mupr:mnup Omnan a3rar HCBOP!IEI" KHH KCCIUmmummn
VITHE KCHITIHITHAN OWHpa, HaTIoKaly [MyIropnam yayi Kenr Wi
FILLAHPAKIN TPARTOPAAPHIT KY/IaWira NMKOH dpathaain. by aca ¥3
HABGHTIUE TPAKTOPHI XapaKaTIaNNINT YIYH KaM KybBaT capdura sa 20
thoR3rady EKIIM HKTIHCOMITa otnG Keajtm.
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) I ?
45-pacs, Ky s opramis myruap.
a - aiinauMa; § - KIaBHIWan; & - MOKHCHMOH; 2 - TEHI MYBO3AHATIH.

I0kopuma Kerrnpuaran rwiyrmap 6awam Girp KOHCTPYKTHE Ba TeXHONOMHK
KaMMIUTHKIApra 3rd.

Hurn opramiapn MKKH TOMORIiNa ypHaTwiTan (46-pacm) TUIYITiapHIHT
“COCHEl KOHCTPYETHE KaMOIUIHKTApH WYHIAKH, YIap TYJWIHLUN KHXaTijian
KYTO/, y3yn, Ky MCTUT XaKMITTA 3T XaM/d Har Ba YHT TOMOHTA aflapyntin
KOPIYCIUPHIT T TYLIHPHLT MeXaHmEsi Mypakkal. By mykcormap y3 napOamia
VU 4COCHIM MYAaCCAMITALITAN arperamiap ApaTiin WMKOMHT Gepaaiir.

46- pacm, Ocma nKN Kopryenn aitnamma mwiyr IIOH-2-30.
] - yurra aptapyssn Kopnye; 2 — Hanra aFtapystn Kopnyc; 3 — SHMKHpKap; 4 — Tagnd
FILINPAK; 5 — ocMa; 6 — WITOK; 7 — THULI cekTop; 8 — wecTepns; 9 — muipoumap.
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TexHOMOMHK KamMiIHKIapHra aca IMYHH 3c1aTi6 FTMOK Kon3KH, GyHua
arperar €MMa-EH YTrapga WYArOpIaHTaH 03aHuHr Gup-Gupnra Kyurnno
KeTHLI KapacHu KHIHH Kesa.

Poccis Mepepaundciya 61p Heda fwutap gasomuga 1, 2 a 3 xopmyenn
aflanMa TIYrap SHKAPHITaH., Vabexuctonua ITOH-2/3-45, TIOH-4-45
PYCYMIIH aiilaHMa TUIYIIApHE MU0 9HKHIT Ba Ky/Utaw 6¥itnya TaxpHba-
KOHCTPYKTOP/IHK Ba WIMMI IILTAD MABOM 3TMOKJA.

47-pacw. A_f;.rl.:-tmia IUTYTHHHT ym KAPAEHH,

TIpHHLMITHAN SHIT TEXHOIOHS acoCiyla TeKHE uryiropnaiiran (porran
TUIYDIApHITHT XapakTepiin XYCYCHATH WIYHMaku, OYHIla TYNPOK mataXxcact
¥3 ¥pHi verapuciia argapwiamm (48-pacs).

By wryuropnaw yeynn aur paumoHan Ba Kad amepris capdmnn Tamad
aTaum. YIIIS}’ TEXHOMOTHAHT aManra OUINpainral MTYNTapHiTHr e
OPraHAapH acocal XapakaT AYHaTMUHCG mepnemmeynsp 6up Tyrpn
HH3NKAa (hponTan) xolimamran 6ynnd, yIapHUHT Y3VIUINIH KaMpair
KeHrmnnmira 6omnK aMac (49-pacm). By 3ca ynapint ocMa Ba XaTTo, KCHT
KAMPOWIN BAPHAHTIHApMA Talépnam WMKONHATHHN apataju. Byngan
TAUIKap, yiap acocuia taragan 6up yTimniga Gip ewda onepullimsnapHi
GaRapyBUH MyKACCAMITAIITAN KIIIIOK XYRUIMK MaumHATAPHIN SpaTim
MyMKHIE. Macanan, acocuii wuiios Gepuir + foMilarTiin + Yrut Gepo;
acocHil Mo Gepill + OMWATIW + TYNPOKHH 3KHIIra Tafiépnam +
BRMUL, IY3ationnn Mafigaian + acocnii nmnos Gepnm pa X.0.

DpoHTAN WIyMapHUKHT KOPMYCH4pH CHMMETPHK KapaMa-Kapiim
Koittamran 6¥nnG, YRApHINT HUIMH 103A14pHTE TABCHP KIUTYBYH TYNPOK,
PCARUMAIADHINAT KYHIQIANT TAWKIA 3TYBMHnapn yiapo Tenr. [Hymumar
YiyH KOpHyCTapHIHAT KOHCTPYKUNATAPHIA Jfala TAXTacHAN JpHaTHW Ky3ia
Tyruvaran. By sca wyiropnamra sweprig capdimmin anya Kamaitropamr.
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@ponTan WAYT 30T KaMija WKKHTA HIOUH JIeMeHTlan nGopat:
MalaXCAHINAT MACTKN EKNTa TahCHP KIIaINraH acocHil Kopuyc Ba
naiaxcannr ainanmmm Gupunyan Gockuunia yuin En TOMOHITH, NKKIHYH
GocKIila 3ca OKOPH TOMOHNTY Ta4hCHp KWJIauuTan Kyurnmda Kophyc
(3anmyxIHK).

£

&

2

48-paca. IManaxcaim €1 TOMoNTa cypMacaan ¥3 SraTi Herapackia aFiapui
cXeMacH.
I — acocnit kopnye; 2 — 3aNMyKHHK.

@porran MNYIAPHERT Xap Gup TexHoMOMK Mouynn Gup-Gupummnr
offHANATH TACBHPY Kabu G¥nran WKKHTA KOMIUIEKT WHIMH Opramyapian
nbopar.
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Manaxcann Bypam Kapa€HHia YHWHT €KI4pH BHHTCHMOH I03a1ap
WaKnnra sra GYAraHInrn yayH Kopiyc Ba 3aUTYKHHKHHAT HWIUYH I034TapH
XdM BHHTCHMOH WIaKJIra ra.

Texnonornk MOEYIHHAT WU kapaguu Kyfingarnya xewanr. Tynpok
muoKiap 4 GHian THK TEKNCHHKda, acocnii kopnycnap [ sa 3 napeimsr
JremMexJiapi GHian 3ca ropH3oHTT TCKHCTIK/LL KeCHTal, HaTiKala 35..70
MM «dTa KecHimy» GIUTan HKKHTA Manaxca Xocw1 Gynamm. Acocnil Kopryciap
apBaNl MYCTAKIUI, CYHIPa 3ca 3ainyKunkaap 2 GrnaH ¥3apo Tancup Ko,
manaxcany aitaHTHpAW Ba ¥3 9raTi Yerapachia ETKIBA.

Kopnye Ba 3arunyAHUK HUMH 034TapHLEH YHKKaH Talaxcanap Maxoypmit
Taxmiran 1607 ra aiinanran Xonatta Gynaanm Ba ymap €H ToMomTapH
Gioman Gup-Gupnra Tagnam, GyHLA YIapIniHC Y1 ToMOMIapH Gnman arat
TyON opachia Gnpo3 apkun OYwank Konayn. By 6yumukan Gaprapag
KWL, UTYANOp H3ACTHN TEKHCNAIl BA KeCAKIIAPHI Maiiafall yayi pamara
WAPHHPAH-HPKIULTaM OEPKATHITAH eHTRA TUIATKATA FANTAK KYIUTaHHIan.
Funrak 5 §3 (yHKWisapiatis Y3NHNAT Ba MOAYIHHHT OFHPINIHELAH XaMia
WY OPraunapra TYNPOK PEeaKUHACHHHET THK TAWIKIU KIyBHACHIaH
thofipanannin Tydainn Gaxapaun.

Fairakun pamara WapHNpIH-IHPKWLTAMa DEpKHTHLI aBBan «IIyr
ToBoHH» Xocun Oymummra cababum 6ynran THk Kywnw dofiganm wm —
KecakIapii Maiilanal sa Wylrop 03acHil TeKNCaauw YayH doiiganannmra
HMEON Gepa.

49-pacm. CHMMETPHK (hPOHTAN ILTYTHIHT CeKLIMACH (MOIYN) CXEMACH.
/ va 3 - acocnil kopryenap; 2 - KyWHMYa Kopriye (3ammyxHuK); 4 - mMoK: 5 - rarTax.
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PoccnsHAnT SpocaanTs 3aBoila HIIab THKHAran GypiiMa TITIH-5-45
(49a-pacnt) ma TITTH-7-45 pycymmi muyriap TYNpOKKa YIOMIap Bd OHHK
IrATIAPCH3 TEKIC HULTOB Geprul Y9yH MY/IUKAUTaHIAMH. Koprycnapuiaiar
KaMpau xenranen 45 em. Bypiiva nuymiap aiiflanMa muyriapra HHchaTan
aHya ennul, YyHKH ynapma Gnp Karop JIeMeXNH CHMMETPHK KOpIyciap
YpHATIICAN.

49a-pacw. Bypiumva mwayr ITITH-5-45.
4-§. TynpoKKa HuUIon Sepimra Xo3upri 3aMoH Taradnapu

Vaxazwnran wimmii Texunx anabuéntapnn Taxmum 6yiinya TympoKKa
nuyios Gepura Kyiiwiran TamaGirap Kyiingars acociil TpHHPHTITAPHIT pHOA
KHAHEINI TAK030 KIVTAUN: HUIOBHH MUHNMALIAIITHPHIN (WIUAORAAp COHIT
Bl KWIUTHTHIT KaMAllTAPHIL), SHEPIHANT IXTHET KIUIWINTaH (KaM KyBBaT
capthi) TEXHOMOrHANAPHN Kynnaw, yruuutap conm sa y Gmman Gornnk
OyAram TYNPOK 3HWINTHHN KaMafTHpPHII Makcainga O6up wewa
onepaunsnapin 6upra kKyumb onnG Gopmw Ba ynaphn arperaTnap €xn
Mammnanap Gwian Gup yruma Gaxapni.

By tanaGnap TynpokKa MHHIMaIL HaoB Gepuwra onub Kemuaj,
MunimnMyUa THPHIOHUAT 3apyp cabGulu, GHPHHYNILH, TYNPOKKA HULIOR
Gepiiura KuTTa MHKIOPUA MEXHAT Ba sHepria capdun: ynn Gaxapum yuayn
KIIUTOK XYKUTHK SKUHTAPINGT THIITHPIIIT KeTraH YMYMITT I Xaskhiian
40% ra axmn 3neprid Ba 25% ra HKIN MeXHAT capthil KeTali, TKKITHYILan,
oi‘le TP&I.K'I'U'_['U]HP Bil TWFOK'KEI uIos Gepnm Mammmnupmnmr Ii'_lp“lII
THINMIAPH TARCHPIMLL TYNPOKHH XaUaH TAWKApH 3UMHIILN Ba YHHIHD
XocCAMapHun EMOFIAMITLNT WaTiKaga Xocuwigopaukun 12..30% ra
KaMaiiiiy Ba YOHHTHIAH, Kalal MeXanuk nuumos Gepui Tydaiim opragnk
l\[(\}_u,[aﬂﬂpﬂll TE3 IIEIP‘I WIAHHIIH HaTHXacHa Elp()f!l[il :l(ilpiiéﬂﬂlipll’lﬂ!
Kyuaitinmm.

Hurencnp JexxomOUIHKLa MuniMan nwmaos Gepiw TYMpoKHHETD
MOTeHUMAA YHYMAOPANTHHM CakIaiifuran Ba YHUHT caMapamn
YHYMAOPINTHHN OWINPadHran, 3po3ugiad XHMOA KHIaidran Ba rymyc
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GanamcHinn SXWITAinran, 03YKa MOIEp Ba CYBHI IYKOTHINIINHI
Ku}[aﬁ"r"pﬂn"ruﬂ KaMia Hgana NIOIapHiH Gaxcapnm MYILaTHHH
KHCRapTHPaLiran acocuil oMl [e6 Kaparmaiu.

XOanpril BAKTAL MIHUMaI WO GepHIUHIHT KYIarn aMaimil
iy mannuuTapn MyKaIanran:

= Geroma Yraapra Kapuni repGriHUtapian Goiianannd acocuil, 9K
QIIHIEH B KATOP (J]']&.U'IIIPIIF':I HUINOB GEPHI.IJJI&JD COHI Bd SYKYPIINTHHH
KaMail THPII;

« Gup yrnwpa wKops cndaTar HIUoB GEpAITaH KEHT KaMpoBIH
Kypo/uilap Ba Mawmiarapan (oiirannd, YyKyp Humos Gepriuim 103a i
caé3 muion Gepnw DUl AIMaTHPHID

« TynpokKa Hiios Gepuur Gnnan Gnp BAKTIA TY3amos Mailgaraiiran
Ba YHI JIOK&T KYMaiiran, JoKal YFHTH4NTAH Ba YPYF IKaguran
KOMOHHAMIANAMITAN arperaTinapHn Kynnab Gup Heua TeXHoJNOrNK
ONepaumAIapI Gip W KapagHira GrpIamTHp;

* YOIHE 3KHHIapi SKHIraiaa mpﬁﬂuﬂml upllll BA DKM OJINaAH SHSHET
(iiynaknn) nuwmos Gepnmmn KyanaG nuoos Gepiiagiuran jo3uni
KamaiiTipun;

* TYIPOKKA acociil WuUlos Geprul TEXHONOIHACH Ba TEXHHK KYpoIUTapiui
MYKaMMUUTAIOTHPHG WyArop cHatiti SXWIIan Ba HaTIGKaa TYIPOKHIT
SRUWra TAlEpAall YUyH KIVIHHAHTAH KYIMIMYS ONepallisiip coHnui
KaMailTHpim.

Minmimvan nnwios Gepiunn GupiHyn HapbaTia IKMHNAp YIyH Kyjrail
arpothiank xoccwtapira ara Gynran axmm sknnGon TYNpORTapia XaMia
Gerofra YTiapeis To3a Jarwiapia €Ki QoM paBiila repOHIINUIapiaH
tholiananunrania Kymai Kepuk.

[MaxTa gavtanapira acocii MIoB GepIUramia arperati Gup YTt
uryiropstam 6uian Grpra ry3amos MallIamam pa Y JTOK@T KM, ToKal
FFHTJ'IHIII. Xﬂru[ﬂﬂ OCTH KaTHaMiHIT STH3MEJN IOMITATHIN Ba JQaIani sKIIWra
Tafiépaam MaKcara MyBopIKIHp.

['ysarosm gananapra SKIH SKHATAHLA Y3 KATOP OpaTapHHIN IOMIIATHI
ﬁmliil_! Gupra YFuT Cemimm ba IKNH KNI ArPEeraTIapHiir yTHUUIAp CORMNN
KaMaiTHpaumn.

Dﬂlls GOPIUII"uﬂ 'I'CK!.I.IIIPIII.I.UT:JP TaxXJIrmn ﬂﬂ)l'l"ﬂll )-'30}(. ﬁ]um:ip JABOMILIA
ACOCHI HUUIOB Gepiin Y4yl 9Hr TAPKAITAH B4 ACOCHIl TEXHIK BOCHTH
cthaTiI KoMHmmmm KypearaanTi. Xo3upri JaspHOHr Tanabi TYPOKKa
acocuil HuIoB Gepiil TeXHONOTHACHNN Ba YHH OaXapiur yq9yH acocHii
Kypoal GYIITan miyrHi TaKoMiuau THpHIITp.

Taawu nGopanap
[Dnanrax miyr, yu spycnm miyr, rymyenn, mypxox Ba KapGoHaTIH
TOPHIONT, HKKN APYCIHH MUIYT, WKOPH KOPMYyc, MACTKH KOpmyc, aiimanMa
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TUTYT, KMABHILUIH [UTYT, MOKHCHMOH TUIYT, TeHT MYBO3aHATIH TUIYT, (hpoHTan
TLIYT, KOPNYC, 3aITyXHIK.

Hazopam casonnapu

1. TInanTa) MIyrMapHEHT TYSHIHUIMHA afipiM XYCYCHATIApH Ba yIapHH
Ky/nam onamapi. 2. ByTasop-GoTKOKIHK IUIYTITapHHIHT TY3FUTHIINHE aifpiM
XYCYCHAT/IApH Ba ymapuu Kynnam sovanapn. 3. Mkkm spycnm mayramur
WKOpH KOPHOYCHIH TYSWIHIN Ba YHI MacTKH Kopnycra nnchaTaH
skoinannnun. 4. Y4 apycnn MIyrAEAHr TY3RIHIIN Ba M Kapagénn. 5. Texnc
UIYrOpIaur HHr achsarnknapn. 6. MponTan WIYT TYIWIHMINHIET QPN
xycycnsTiapuan xenmapunr? 7. Tynpokka nmnos GepHinra Xo3npru 3aMoH
tanabnapn? 8. VaBekucTon WapoMTHIa MUHNMAN WUMIOR GepHIITHHT
HCTHKGOILTH fiyHaniuuiapn. 9. Bejlanofnapii WyNropmail yuyi mKKi Apycing
nyrTa Kanyaii Mocmama Yprarinam? 10. Yy apyemt mynropaan TexHonomx
apaénn Kamgad amanra omnpuiagn? 11, Ukkn spyenn mynropiamsnar
ol mrygropiamgan hapkrap HuManapian nGopat?

6-BODb

KOPIIYC UIIYH I03ATAPHHU KYPHIITHHHT YMYMMIA
NPHUHLIATIIAPH BA IDYATOPTIALL TEXHOIOTHK
HKAPAEHUHHHT HA3APHIT ACOCIIAPH

1-§. Kopryc murdu 103a1apHHs KYPHUIHHHT YMyMuii
NMPHHUHIUIAPT

TTnyr arapritdiHi SCAI YHyN YHI KOFO3/td WKKH EKH ¥4 MIPOCKUNIML
I{FI.I.IIIM‘-IE KCCIIMHHPI! OHman JHanm J'ICMCK-HI‘J.[H.]JF]I‘{JTII H03aHH ]Q‘lp]lu_]ru
(noitnxanamra) Kupam. By mumm Gaxaprmn yayH noiiuxa TonmwnpHENLaH
TALTKAPH KYPHIALMITAH 03WTAPHITAT HA3apiacl ACOCHNN TAWKWI KiuiMran
pacTnabKi Hasapiil WapT-apoHTIapHn GIIHIT Kepak.

HCMCX'HFL[&PNI‘UIH 103a ilpllll I[O]"i](?{HJIaI]JHHHF llﬂﬂpllﬁ Maca1acHii HKKH
TOMOHIIAMA CHIII MYMKIH: TYNpPoK dethopmannscy Gepuwmamn sa y Gyiinua
1034 AHHKTAHALN €K 1032 Geprimagn Ba y 6Yinda tedopMalmg anmKnanamm.
Xap HKKH MacTa Xam Xosnupraua Tyauk euwnmaran. [lyninr yuayn miyrnap
AFIAPTIMUIAPITHITHE MLAYM GYITan HUId 103414pH Ma3apiil TaXIT KIvIHuG,
ynapaai 6upi Tanmanam, Taxmur naTioKacHa SHIHCH KYPHTa, cynrpa
YHHHT TaHJaHTall MapaMeTprapi TaxpHOasmil Texmmpivtyn.

Axagemuk B.ILTopayknn ariaprawidpHHHT WIDYH 103aapi ydayn
K}-fﬂﬂﬂﬂllﬂil.l[ﬁraﬂ XAp XU LWAKMLArd reoMeTpHE I03ATapHi Tax i Kb,
yaapHd Y4 Typra Gyaran: SBWHTCHMOH, UMAHHAPHK Ba opwink. Humm
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o3anapus GyHuall Typaapra 6IHII yIapHiE XOCHN KHIHII YCYIHTA XaMi
TEXHONOTHE KapaéHHH XapakTepHra MoC Keflal.

Codp DHIHHIPHK [03amap Kyda KaM HIUIATHIALH Ba YOap amMaaneTia
Kenr KyIaHmIagiral UHIHIAPCHMOH 1034NApHANT aipum 6up TypH
xncobmarain.

1.1-§. IiimHHAPCHMOH HINMH 1022712p

Ll HApCHMOH HITYH 103414p Xap XUl yeyitap G4l XOcHT KIIHHNIIH
symxnn. [poc. H.B.ILyMKnn TOMOHHEAH N6 SHKIITAH YOy 30T Kjn
TapkanTan 66, yira acocal UWIHIPCHMOKH 1034 TOPHIOHTAT TYFPH YHINK,
EF nn jgemex THFH AB ra tuk Gynran N TeKHCHHKLa AoHnamrad
fiyaanTupysan arpu wnank BC Gyitmaa. (50a-pacm) xocwn xunysun EF
HHAT 3rar Jesopi XOZ Giman Xocwl Kwirag 6ypuak y HHHE MabIyM Y3rapii
KOHYHHATH dCcocCHla XapllKi{TJ’lﬂllTHpHﬂl[ﬁ XOCH KITHHAI, Eyp‘l.'u{ ?’H“HF
Jarapum KonyriaTh y=f(z) dynkuns Grnan nogananam, 6y epua z -
Xocun Ki!ﬂyﬂ‘[llﬂll}”‘ FOpHJDHTEIII Teknenng X0V yoTnma SKOImamur
koopumHaraci. 50-pacMia cTAHLAPT MulaHil By 4pHM BHATCHMOH KOpITyciap
yuyn y=f{z) HANr Y3rapHml KOHYHHATH TACBHPIAHTaH. AFLMpITaunran
NafaXcaHll AFAPIIMANHT KYKparira KYTapiIHIINHN enriamTipi g
YHTd KOPMYCHEHT 3raT KHPPach TETHUINHIT ONIITHE ONHII YMyH OypHaKk ¥
HITHT KHIIMATH facTnab y, gan y_ rava Kamagon. Jlemexmr aptaprim Gioan
TYTAWHLW YHIAFHGUH FIrangad cfnr GypYak ¥ KaTTalaumran: MadanHi
aFaprirtapia Kasapik (506-pacs), spis suntcumonnapa sca 6otk (50e-
puacm) arpi YnsHK G6¥itra. Bynunr maTickachla MaSaHWl aFlapririHimHr
1034cH KHYHK SrPIIHKIIN MalaXCand AXUIH Mafifanaiignray KyKpaxkka
(BN 3XTHMOMITHH KaMailTHPHIN YIy1r), 4pHM BITHTCHMOH AFMAPTITTHITHT
MU [033CH — TMalaXCani 0KOpN JapaXala ailanTHpH KoOTUIaTIHI
TabMHHIANMITAH KYnpor, Oypmwiran Kaotra ara Gymauwm.

Magannii Kopnycnap yuym xocmn Kunysunnap Gumam arar gesopn
OpacHuary OYPUAKHHHT VIrapiminnn SMONPHK KOHYHHATH npod.
H.B.Iyuxmn ToMoHngaH Kyiingarn KyprANLGE TaKmd) KIUTHHran:

g
Y= Z2 r100°
Oy eputa  Z — nenex Gunan azoapzuHuHz mymainn wu3neiza HucGaman
FOCUR KUAYGHILAAPHINE KoTAANI BanaHONIHN aHugAaiiduzan opouHamanap,
cx da; y — cM da wapman uhodananzan Yocun KuAyauAapHI 32am deaopi
Ounan Yocun Kunzaw Gypuax y RApHUMZ KUILMGMAGPUHI aHUIAGHOUZAH
abiuccanap.
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a
50-pacm. [{nanBapeHMon M 103a.
@ — XOCtul KHJILI eXeMacit; 6 Ba ¢ — Malanuit (8) va SpUMBHITCHMON (a) J03a71ap YUY
ROCIUT KITYBURITH Kofamnm Gananymiri z ra GOFIHK passia Gypqak y Humr

YarapHil KomyHuaTH.

SIpyM BIETCHMON AFIAPTTIUIAR YyH ¥ OYPSaKHinr F3rapi KonyRusTi
napabonannnr Tenriasacn Gyinra kabyn  Kunwmran:

v=2"/2P, (20)

Gy epuit P — napafioraninz nepumempu.

Thnyr KopmycHimnr 103ac J0HNXaTaHranua iy HUITHpYBUI 3rpi Yn3ng
- mapaboa Aillana acocnua KypHII, YHINT 3ca (hakar pagnycn sa éiin
)'3)"IIJ'III:I'HIIII IIiIJilpllll acociau M)"M’H“ll,

Hynawrrnpysun arpn wink endarinm napaGona KaGym KIvnmralimem
'['}'{'IJilﬁ.lIN MUTaXca JISMEX Al aFiaprirra 5’1'Il£ll,ui! o3ara aXun MOCTTALimn
BA AFAPIIM T I0KOPH KHCMI (KAHOTH) BUMan HOPMW aFapiutiumn yuyH
)"IIIU HCTAMraH 3rIraiiIng GCPIILI.I MYMEHH.

Hinarrupysun srpi 9msik JieMex THFHrY NepHenuukynsp 6ymran
TEKNCIMKMLL ETAUIN, Y 2CH MALITITI aFLApTIFUIapLa IEMEX TYMITYFHIAN YHITHT
THFH Y3yWanrnmg 2/3 Knemura TeHr macodaiia, SpuM BHRTCHMOH
AFJAPTIUIAPAE 3CH JIEMEXHINT YHT KUppachia KolmaurTupissau.
ﬂg’llml'i‘llp)"B'{ll arptl HHINEHIHT XOnaTi &J.FJ.IﬂpTIl'ﬂIHHT LA TH'ECIIP
KIUTALI; Maaiiil aFaprinuiap KeckKnn Gypivira, 4piMBIHTCIMORIAp 3ca
BIpPMYITY KNA KYKpaKKa 3ra. Bym.;ai'r AR MaLannmit UFIAPTIMILAPHIT SXILIT
MaiTILUTEALLE, APTIM BHETCIMOILIAPHIT 3Ca AFLAPHIL KOOIt Genrmmaiim.

PA§narmupynsn srpi 9HsiK yayn acoc GYAaumran ailaHanmimnr pamtyen
R,.2R 2R ucrapicia Jarapuum Mymxi.

Hynanrupysun arpn SH3NKHINT MaKcHMal arpiuinK pamycn
F.IFJ.!&PHI‘IHIIIIT ITAT KI Ippai:Illll! ai‘napitnruil MUIaxcard Ternacing lHilpT]!J.[;iﬂ'
AHWKIAHAIN, ATap NMWIAXCAHHHT KHPPACH CATXMUY AFMAPIIMIa YpHHMA
TeKHCAHK GHIIAH aFMapHITaH MUTaXca 1034CH OPACHIATH YH3NKIN Bypyak i
(51-pacm) 90° jman knunk Gynea Gy xoumca 103 Gepmaiian. By wapruan R
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HH TONA HOJACHAN OJIHI MYPAKKAOIHTH yUYH YHH aHWKIAWm MaKcaura
mypothuk smac. Wysmar ydyn R KHAMaTHHH aHEKJA4M eTapin
Kucobnanau.

51-pacw. MyHamTipyss srpi Uu3uK paaHMyCHHN ACOCIAIITA JOHD CXeMa.
a-air Katra R, 6 - 3Hr KHMuK R .

Kopryc Gunan KyTapiiran nanaxca aflapritdyHAHT WKOPH KHppachian
TYKIIMACHAH VAT TYANK KOIIALIND MapTHIAN HYHaITHPYBYH ainauaiiir
MIHHMAN puiiyen R, auuknana. Arap BC=u BC 6ynca (51-pacn) 6y
LIAPTra aMan KIHHH VL.

Tyepn unsng BC nemex yungan (HyKrta B) yHIHHT THFHTA NMepnesanKynsp
“F’TKH]Hﬂr“dlI BEPTHKAN KCCYB‘{I!’ TCKNCIHKHHHT H3HHNI HdJUJ.lil.ﬂaﬁ',ﬂ". Arap
Gy TekneanuK GaH KNPKIWIraH MUTAXCAHI FOPI3OHTAT TeKHCINKKA ElcaK
y Wrpnxiaanran Tyrpn Gypuakan yabypuak ABC waminga 6ynam. Bynua
arpit unsnk BC! ryrpmwnanagy pa ywner y3ywinrn BC ra tenr Gynma.
IMnanpa pepTnkan Tekncankia &rran srpH un3wK BC' HuHr mwaknH
K?pmmar‘atmn m y‘l}"!! y'““ TUTAHULAH ‘lC’I‘POKJ.I,Hﬁ! TCKHCNHKER HPDEK[IIIKC“““
quanm no3uM. Bynnnr yuyn BC ra mapamien B”C wusurm, cynrpa B
HYKTalaH JIEMEXHIHT sraT Ty6nra Kpanuk Gypuarn £ octijga B"L un3nrd
VAL EEITDET S

Araprimaannr Garaiuyinri i nataxca KecuMu (axb) gHaronwinra TeHr
EKI YHUaN KaTTa Ginmmm kepax, h=Va'+b? 1e6 kaGyn kunmmn6 C'" HyKTa
Ba Y OpKaIn sca R pagwyenn aiimananunir Mapkasu 0 tomatann. Bysunr
yuyn C" mykragan B”L ra nepnewmikynap 6ymran B”K wmsnrm Gunan
KeCHITynra Kagap B"C” ra mapaniien TYFPH WHINK YT,
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By kypumnuuiap Gakapiuiraugan cyur AyHanTupypun aitanannumr
PAINTYCHHN MABIYM KaTTainkmap Gmmanm sofanaln MyMKHH, SHHH
B"'C" =R _ (n/2-¢,)=BC.
T§rpn Gypuakmn yubypuax BCH man
BC=b/cosy,
Y xonma
R (n/2-g )=bicosy,
By epuan
R =bl(n/2-¢ )cosy, . (21)
Alfinananmnr B C, Eiinga napaboacuMon iyHarTipyssi arpi GH3HKHITT
XARKMKMIL WAk ManayM yey Ginan Kypraamn. HynanTupysds arpi Himsik
¥4 Kiemgan nGopar (52-pacm): ukKuta TYFpH wismm OP sa JK Ba
napaGonuenyon PJJ. Wynwrmmpysun srpi SusiKHIHT KHCMIapH Kyiingarm
nupaMeTpaap Gunan Tapcuuanami: Kynod L, Gamanwiuk h, ysynnnknap s,
Ba 5, mapabonara J pa P Aycranapia ypiHMaiap opacHiarit Gypyax o.
I;]:Trlliumlpyn-m ITPH HU3HKHIHT IAKIH Bd NapaMepTIapy XaMila XOoCHT
KivtyBuitap Gmaan ararT Jesopi opacHgard Oypuak y HUHT y3rapii
KOHYHUATH Mutaym Gynranpan Keilnn mactnaGxm Mabinymornap Gyiinda
JieMeX-aFdapritulH 103a oTXuTaHau,

1.2-§. BHHTCHMON HILMH 1030712

[Tnyr KopnycHHIAT BUHTCHMOH WII4H 103ack GHp-Grpira TeKne yragiran
HKKHT4 103alial TAWKIUL TONran: KYKpaK [03acH Ba aFMapriyHiHr Kanot
103aci. AFIAprMHiNT KyKpak iodacn xocun xunysun BC mm (53-pucwm)
afimanTnpn6 pa y Gmnan Gnp paxrua fiynantnpysun BB ra micGatan ynu
WITAPHAATMA CHIDKHTHE Xocnn Kinnan, Hynantupysuan BB T9rpi ynang
Oynub, arar TYOM TeKHCAMrHga ETauM Ba KaMpalw KeHIAATHrZ TeHr b
Macothulla YHUHT UeBopHra napavien woitawran. Bynia Xocunn Kwiysui
KYHLTANr THE TEKHCAHKAupta (2rar TyOon Ba JCBOPHTA NCpNeHIHKYALp)
woiimamam. Hlyngail Kb, armaprusmunr reoMeTpHK WAKAN Xocwl
KIULYBYMHITHT WAKIHTL B YHIHE WITaplaiMa B ailTaiMa XapuKaTnapimnr
TEIMMKA4pH ncharura GOFIHK.

Jlemex Ba aF@prudHHr KyKparn Tascnpuua namaxca 90° ra Gypumamn.
TManaxca KYALATAHT KECHMIHIAT Keftnnm aftanuung WIYATOR YYKYPIUTH a
ra Tenr Macogana Enbolta TYpran MKKHIN Kuppa arpodia 103 Gepamn,
Lynunr yayn KaHOTHHHT [034CHHE SH3IAMITaN Xocn Kwiysan BC uunr
KeflMnrn Xapakatit Gomka fynantupyeun Q' ra nucbatan amanra
omnpunagy. By fAynanTapysun xam TYEpH wusuk 6yanG, arar Tyom

83



z
. g
1
i (] N
0
Ll
4
3
1
T 1
7
s ead ’

: 8 "\ &
52-pacm. HmHn w3aHM X0ocHA N
KIWTYEYH 30PH YH3HK, N

a
A

53-pacs. Busrcimvon Mo 103aHH
XOCHIT KIUTHII CXeMACH.

TEKHC/HTTA GHPIHYH ifyHATTHPYB'ITA MapaUIes Ba YITIaH UIyIrop TyKypIiit
a ra Tenr Macothaga koivtamran. ByHia Xxocwn KHysun AyHanTHpyBUnian a
macotaga Typub ynra mncGatanm xapaxatnamagn. [ymgai xunng,
AFIAPTHYHITHT MFEOMETPHK IWAKITTL IOKOPIE KEeNTHPHITAH NapaMeTplapiat
TAKApH KaGyn KHWINHMAH WyIropiia YyKypruTi XaM TabCHp KHIIAI.

2-§. Teakop HII4H I0IANAPHHHT XyCYCHATAAPH

Huran resmiknn ounipmn Mol KIMIUIOK XyKWINK arperatiapiHuHr
MEXHAT YHYMUOP/IHTHHN OHpHIIHIEHT fijmapigan Gupiumip. Lynropmaur
Teamrman 4.5 ganm 6..7 km/coar rava OWMpHUI TYCIAPHHHAT O
KOPIYCNAPH MeOMETPHK MIAKIHHH Y3rapTHPMaclaH aMauIra OLWIHPHIT MyMKITH
IKAHIHITHN  aMaliia IICGOTﬂaIIl’alL B}‘H}.lﬂ llI)UlFDPJ'[HI'.I.[ Cilli)ﬂ'l'[[ XATTO
AXIIHNATAIN, KaTTa Kecaknap COHH KaMasan, YCHMINKIAp KOMIHKMapHitH
KYMIUTHIIN THIAPOK, WYArop H03acl AXIHPOK TYTAIIMaH, 3TaT KeHTpOK, Ba
Tozapok Gymam. Toprmmra Kapummmknn kynaiwmm (taxsmwman 10% ra)
WYAroprai cuthaTiin AXMIUIAHALIN HaTHX4cHIa XOCHIIOPITHKHN OV
GHnan KoMnaHu. AMMO WYrop/Iat Te3nHImum sHata otmpim (8...10 ¥/
€ rava) yun cHpaTHHn EMOWIALITHPANT Ba TOPTHIUTA KapIIUIWKHI Uil
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oumpay. IManaxca én ToMONra y30KKa YIOKTHPWIAMH — «thappopa» K6
OTHIAIH, YCHMIHK KOMIHKIADHHH KYMHIMION Ba NalaXcaHn ainannimH
émomnamami. By kavumnuknapey Gaprapal Kumum 4y Iy 030TapHIAT
TEOMETPHK TApaMeTpIapiHn, 6ak3n Xo/UTapia 3Ca WIOYH IO3WTdpHITHT
WAKITIAPHHN y3rapTHpim Tatad Kumnnams. Bymua macana wynman nGoparin,
HIUYH OPratIapHIUHT XAPaKAT TeVIHIT KaTTanammt Goprint GInaH TYMpoKKa
YIATHIAMIAN Ba NMalaXcaH® TYFPH ETHINHHN TabMHHIANIHTAH TE3NHK
Yarapmaii Kommun Kepak. By Tanabun Gaxapum yayH [WIHRAPCHMON WY
103IH aFIAPIIY KAHOTH OXHPHHHHT HyHATTHPYBYH Gypyarn y,  HH Ba MOC
PaBHmga JemMex THFH Gunan srar JIBI]DP" opacHaart GYPQEK ]f'a HH (chlrm
Gypuarn) xamua ysamam Gypuarn o, HA KHupaiiTHpHin Kepak. Bypuaknap
KIMpaiTHPRATAHIL MATaXCARN 3raTra MPFHTHI! HHTEHCHBIHIN (TEJIHIin)
KamMasu, Oypuak o Kiupaiiranjia sca TympokHn «aspopa» Ko oTnm
Gaprapa KWIMHalH Ba HIIMH 103ara NATaxcani KYTapiiimn ocoRTaulaiL.
Teskop xopnyenap yayn y,=26..38° (crangupt xopnycnap yuyn 42°) sa
¥, =30..40" (cranpapt yuyn 48 pa 50°). TManaxcann io3ara KHPHUIMHI
AXUNUIAW yayR Teskop muyrmapua o, =25 (cranmapr xopnycmapua 30%) pa
Yo¥=1 (crangaprnapia 1...3") kabyn oummam. S4a-pacMia LHIHHIPCIMOL
HITYH 1034TapauHr MPOCKUMACH TaCBHpMTaHraH.

Kopnyc mmyn sosackra nncGaTan NamaXcamd XapakaTh Kypirania
KOpIIyC Ky3FwIMac, Manaxca 2ca XdpakKaTmanam ueb xmucobmam MyMKHH.
Ynpail Gynca nataxcann Kopnycra HuCGaTal XapakaT TeIMITHHI HKKITA
TAWKIT KIIYBUITR KPaTHIn MyMEHH: G¥iinama pa Kyngananr éxn Enbom
(54-pacwm). Bynia manaxcann €nGolura yIOKTHPHIN YIOKIHTH AFLaprg
KAHOTHHUHT OXWPHILATH JHaTTHpYBun Gypuak y HIHE KHAMaTir GOFInK,
6ymuun, Kaiicnkm y mymjaii Tammanran 6w Kepakkn, Teskop
WYArOpIAIlig TYNPOK, TEUHITHITHE EN0oW TAWKWI KINYBYH KOMITOHEHTH
ABANABHIT TEIMIKIapia wylropaawgarn €n6ol KoMIOMEHTIAH KaTTa
GYIMACINIT Kepak.

—

7NL 0‘

a a

54-pacm. TLayr KOpIyCHHMHT HIIYH f03anapH.

@ - UWIHHAPCHMOH HIIMH ojalap; 6 - KOMBHHAUMANAWTAN TeIKOp HILHM joda; | —
aHbaHa-BHit TEVTIKIR WYATOPAal YyH; 2 - Te3Kop WIyAropiaus yuys.
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Kypunnb typnbuuku (55-pacMm), WyAropiamr TEINHIH Ba [Malaxca
TeaMATHHIAT CHGOI TAIKIT KINyBYiCH Ypracuga Kyimgary GoFmmEIHK

Gop:
V.= Vsiny. (22)

W% %
2
55-pacM. AHBAHABHIT TEITHKAA MIYATOPAAIIHIaN HITYH I03ATapPHI TE3K0p

HOMH 103A7apra PHBORIAHTHPHIN.
a - aWbaHaBii yuyH; 6 - IOKOpH TEINHK YyuyH, & - Teskop WYATopIam yuyH; 2 -
PHBOXKNANMIL KapadHwia TCUTHKIAPHART Tapkubuil KucMiapH KOMIIOHEHTIapH

ypracuars HicGatap.

AWBAHABHI TEIMHKIAP YHIYH MYLKUUTARTAN WIyrap 6nnan uryaropian-
rappa, yEunr saxmr cuarn 6.7 ks/coat Teanmkmapia onmmaun. By
teamuknap yuyn V. = 1.4 a/c. V.= 1,4 a/c ni onTtiman KHiiMar crchaTia
kabyn Kb pa yiu §arapmac Xomta caxnab, Gypuak y Hi KHMpailTHPHLT
fiymm GHoan armbanabiii TEWIKALp YIyH HIOuR 103aHn (55a-pacM) Te3KOp
HIMH fo3ara (55¢-pacs) aftmanTipm MYMKEIH.

Mopwmyna (22) G¥ina xuco6 Gypuak ¥ =32" rava (y,=28") Kirapaiiranaa
wyurop Teamran 1. 12 ka/coat rava ommpii MyMKIHINIHIT KYpeaTay.
AmMmo, my fiycunga oANHraH KOPHyCHdp anbadaBlil Te3NNKAa
WyAropaaiiiiran  Koprnycnapra nucGaTam TaXMimHaH WKKH MapTa KaTTd
Oynran yaywimkka ara 6¥ma, Oy aca MIYTHIHT METAUI CHFIMHHE  aHYa
P,

Teakop KOPIyCIAPHIHT MeTUT CHEIMITHIT KaMaiiTipuur yayn San3ai
WIAP MYAKQCCUMITAMTIan Kmnar.  3446-p i Onprn OomKaciri pason
S'I'.I i ﬁlrp fcHad FeOMCTPHE I0GUIApiad TAlliRIigd Tonran Teskop nyr
Kopitych racsnpianrai, Jesmex sa argaprird KVKparitir MacTKi KHCMi
amran O, yul KORYCCIMOlT 103ar

KOPHYCHIIT G0 KHppact Emnga ol
B0, AFPIINY KYKPuriiHugie K0P KICMIL 3TaT Kippack ey O, yara ara
65-"_111“.11; KOHYCCHMOH 103a x)"apulmmmla KHIIMHIaH, KaHOTH 3ca K.;Ui xocmn
KHJIYBYTUTH LOUTHHAPONL 1038 K PHHIIINLA,
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BUHTCHMON HIYH 10340 MUIYr KOpmyclapH UAIHHAPCHMOH HIIYI
H034THIAPTa HHCOATaN 4HYa KaMm [apakajla WyIropiat Ter YIrapunmm
cesajm.

3-§. Iyaropaai RapaéHHHHAT HAZaPHIT acoCTAPH

Ulyyropnam xapaénnia Kopryc NalaxcaHir araT TyOHIaH Ba JeBopHian
axparaiu, cjhir'pa YHH AFQapaii Ba IOMIIATAILN. Henmak, LY/ ropITaln
TEXHOJOTHE XapaéHi DHT KaMHla y4Ta TeXHOMOIHK oNepallisHi ¥3 wdura
ONAIH: Kecuu, aiinanTHpHI Ba jonuratinr, Bynapuunr xap Gupimin nasapuit
ACOCTAPHHN KYpHE YnKaMus.

Kecu. KDPH}'CH[IH!‘ MaApaMcTplapiTa Ba TYTPOKHHHI Xoccanapira
GOFINK paBMIUfa TUIYT MIDHMA KKK XHT KecHIl YUpamm MyMKHH: THF
Ounan KecHul Ba moHa Guman xecum,

Tlona Bunan Kecunzanda TYNPOKK: acocHil TABCHPHH HIIYH EK KYPCATAIN,
Kippa (THF) sca Epuamdn sasndamt yraiign. Homos Gepannran MaTepaira
TMOHAHHHT mwun Exnan Gocnmu GoFManran Has miacTHE (KOBYWIKOK)
TYTIpOKIapAa ABRAN 33WIHILTA, c}?m‘pu ICH TIANMaXCcann TPlITIEI.llIIlCIIMOH
WAKIUIATH KYpHHNITa 9ra Oynran GYmaknapra cHHmmnra oanG Kemar.
Brummmra gXUm KupUuuiig  Kypeatainran GoFmanral TYNpoKaapia sca
4BBAN EPHK, CYHIPA 3Ca KHA KYHUATAHT Jap3 (CHHHII) 103003 Ke/aur,

Tue Gunan Kecuuda HKCHHYA, MaTepHanira Xan KHiysyn TasCHpHH TIHF,
ABNN (hacKaTap XOCWI KIIraH HKKH €K Kuppacn kypeataumn. (Dackamap
Epuanyn pasndanin Fraijn. Ao THF Ba tona Gmran Keenm xapaénapn
YPTaCHIa ufiuK Yerapa fiyK Ba NIUYH OPraHHNHT NapaMeTpIapira Ba HUon
Gepraiiran MaTepHATHIAT Xoccamapura GOFmMK pasmmja Gup xapaén
Gowkacura ¥arapumi Mymknn. Macanaw, arap cackanap Gmran Xoci
KILUTHHTAH Gyp'ial{ B 5)" [t!H.CKEIIILIPHRFﬂ‘ KeHITIHT KeCHiairan METCPITUTHITHED
Xoccwiapira GOFTIK Mabiys GHp verapaian yrea, (PacKanapHUNT TabeHpit
THFHH TabCHPHIAH YCTYHIWK KHITaln Ba THF Grutan KecHil moHa Onman
Kecnmra Yraun Ba aKcIrHTa,

Tur Gmman Kecwn TUIYTHIAT 3HEPreTHK KYpCcaTKHSIapn YUyH KaTta
axXaMuATra ora sKananrEn R =f{6) Gormmkank Tacmukmaiim (56-pacsr),
Gy epua R — nuyramur TOpTHINGE KAPWHARTH; § — JieMex THFRT K,

Kypunu6 Typnbunku, tur jrvac 6§16 Gopwumm Gunan mryrHuHr
TOPTHINTE KapIOpaIHmm Kl!}.ul“ﬂ OLTalH.

Hanaxeanu atiranmupuu. Tlwtaxcany aillanmIun Ky puirania maixca
sethopMAIHATANMATIH b yHUHT §damnapr a Ba b arapsaiim ae6 waprn
Kabyn Kumaname. TInyr KoprycH KHpKagirad TaTaXCAHIWHT aFapimimm
CXEMACHHH XapakaT fiyHaliuMra KYHRAJTaHT THK TEKHCINKIArH
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npoekupsca Kypnt unkamus. (57a-pacy). Beprikai TekncamkLa ok,
FOPH3OHTAN TEKNC/HITKLa 3Ca JieMeX OHIaH KHpKIIran nanaxca ABCH
AFAPIMITHT CHPTHrE KyTapuimG arqaprnnmmiia ansan A Kippa atpodinga
aiinmanu® seprukan AB,CJ, XonmaTnn sranmaiimn, cyurpa y [, Kuppara
HucGatan J,C, EK appast apgapiuiran najaxcara ETryHra Kaap 6yprnau,

%
%
10
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120 T,
00

1 2 J 4 Smm
56-pacm. Jlemex THFH KAIHHINCHHH IUIYTHHAHT TOPTHIN KapUUWIATHCa
TABCHPH.

57-pucmman kypunnG Typubmkn, KVunmr maiaxcwtapuunr Gup xun
HOMIATH HYKTatapy, Macaian D, D' pa Gowka Kuppanap ypracuuari
sacothu MaaXca KeHIINMH b ra Tenr, aFdapiiraf MalaXcaliir oKopn
Kippatapn AB, HU JWBOMIT 3ca 3raT TYGUHIT 3raT AEBOPHUMIT TwlaXca
KaJHmiprara Tenr a MHL‘O('J‘.U.{LI Kecalm, Ai‘jlﬂpllnrilll 'Il'dJ'[UXCiHIiI]J"““l'
ryTamran uyKrtapn C,, C,' Ba GOUWKUIAPHIT UYUrOPIAHMATAH Jiuld CATXI
Ermmmim webor K Kt avac. Wtpnxmanran (snsnwinn) Tyrpn
Gypuaxnn yubypuaknup A,/D D, pa C,D,E nap (58a-pucm) Tenr
mumorenyswiap D,D/=C,'D '=b pa tenr Gypuaxnap 6 ra sra ba WyHuait
akan, ynap yaapo tenrmp. Tenr yuGypuakiapia Tenr Gypuakiap Kapuieni
Terr Tomomap Eraun. Mymuait skan C/E=A /D, A'D '=a Gynraunm yiyn
C_,JEZG'. ABHI MUTAXCATAPHIT TYTRIITAN II}"KT}IJ]HPI] araT Tyﬁ:man myarop
SYRYPIIT Macohuchii Kolimaurran.

Kopiiye Giunan aggapmiran maiaxcwiap Kyta THE XOITamMacankaapn
Kepak, uynkn Gy “wwra apgapum’ Xocmn G¥nwim, EMOH XonaTiaa 3ca
MWTAXCWUTP OPKATa aFapiuTaln. Arap nalaXcalilir oFHpane Ky4n P.. HIHT
TABCHP HISHFH SraT TYGHHI YHAHT TasHY HyKrach D, jam yAr TOMOHUA
KeenG yrea ETKIIITaH NlaXCcalinr TYPFYHINTI TasMuHIanant. Bekapop
MYBOIATATANK (Merupasitil  TYPFRYIUIIK]) IUTaXcanmn mynmgain XoJaTira Moc
KeTainki, OYHA YHIHT QAo B.D, B__’D_,’ Ba Gowganap (576-pach)
Tk skoiimamau. Ulrpixnanran v§rpu Gypuaxnn yubypuuknap AB.D, Ba
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A,'D,D, nap yxwammnun B.D/AB =D, D,' /A D, &un Ja' +b* /b=bla

Kennd WK,

57—pacs. YnMKHPRAPEH3 TUTYT KOPIYcH TABCHPHA MATAXCANI AiTAHIII
CXeMacH,
a - TIANAXcaHN TYPFYH XOIati; § - TYPFyHMac Xonari.

bla=k neb kabyn xwimb, 6Hp KaTop V3rapHUUTapHi aMaira oUIHpcaK
}Q}'ﬁll.llilrll TEHTTAMAHH OMaMI3:

Bkl =0, (23)

Buksaupar tenrnama (23) mnar Xakwkwii wymsn ko =1,27. Mysgai
aKan, nwiaxcann GapKapop TYpFyHARK Xonatn b/a >1,27 Gynramua
rasMumtanagn. By waprian Kampaw xenrmarn b masnym Ginran xoprnye
GuilaH UIYMrOPIMALIHIHT MAKCHMAN (3NT KaTTa) 4yKYp/AHTHHH aHHKIam
MYMEHI

a_ <bk, =b/127=08b (24)

sinG=bfa=1/k GYIrany yuyyH TANaXcaHH HerapaBmii KManuk Oypuarn

6'=m'rsinIfk_:m'cs:'n{1.’1,2?)=52"’. By sca namaxcanw 128" Gypmmnmmira
TYFPH KCIalm.

Mnmsupenvon aptapriymap yayn k=1,3...1,8, suntcumonnap yayn k
>1,75 rapens Kunng. BUircuson murdm o3wiap Guian nataxcany TYIHK
aftmanmmun (180%a) k£ > 2,0.,.2,3 6ynranga omanumn MyMKHH,

Knstnmicapta & jaotanimr sk Gypuar @ ra Gormk 6ymam. Kk
Giiinya naiaxca IOKOpHra afnanTHpuaranta k, nin o ra Gormkaunn 58-
F'(IL‘.MJ.IEI KCATHPIUITAH.

Unmknpkap Ongan WHUIAran Kopmyc yuyn werapasnii uucGar b/a
‘HTMKH')KHPCIIJ KDPI’IyCHIIKI{Fil HIICGHTE.II EHYHE, ‘;}"HK“ "I“MKI!]]KEP
NTAXCAHINT I0KOPH KHCMIHN Kecalll Bd YHH araT TyOura Tamumaiimn (586-
pach), HATIGKALE AFMAPIITAH NATAXCAHUAT KMAIHK Gypuarm KiMpasm.
Xucobmapra kypa, YHMKHpKap Gmmam wuptarampa k=1. Wynra §xwam
HATIOKG OYypYaK KECKMY KyIUTaHTaila XaM oJIimHam,

Uykyp wyuropmais yuyd (30 ey i opTHK) MYIDK@UIANTAH  IUIYDapia
ke HOpM@T KHIMATHIZ Nanaxcanu aiIadTHPHIN Y4YH KOPIyc aHya
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KaTTa KaMpam KeHINHrura sra 6ynumm Kepak. AmMo GymIaii KeHmHKma
IUIYTHHHT TOPTHINTA KApITHINTH aifYa oWaid Ba NalaXcaHd YBATaHHIIH
EMoHNamany, MyHNHr y9ys OyHiail XoJUlapga Spyeas IWyaropnam
KYJUTaHANIN, YHIA NMataXca Kalnmmiard OyiHYa KHcwmilapra GymnHHO
aitnarripwiagn. Hexn apycmi niios GepHInga ManaXcaHWHT I0KOPH KHCMH
I0KOpH Kopriyc Gitlan ofHai, KoArdd KHCMA 3cd MA4CTKH Kopmyc GHiman
argapunagn. Kopryenap kenmurm 6up xmwr 6¥1u6, k HEHr kuitMaTi pyxcar

STHITAH Yerapaja 6ynaiu.

Ky /

g 5 (/) 15 ot? 25
58-pacm. K nn gananunr Kusauk Sypuarn o ra GOETMKI. s,

Hanaxcann rwsuamuue. TynpokHn OMIIATHII [UIYT KOPITYCH IO
IO3ACHHITHT MIAKINra GOFINK, YYHKH Y TYNPOKKA Ky TaBCHPIHIHT
xaparrepurnr Genrmmaimn. Myxirmga (Tynmpoxia) XapakatianyBun Xap Kangait
KHCM VIIHHAT T0an fozacy Grtan yHra nopyan iiyramm 6§iinua Goenm
kypcarau, Tynpok mmyn josa Gfitinua cupnanramga mopMan Gocim
MIOKATAMNIN KYSIapiHn o3ara KeaTnpagn, GyHIa ynap MaKciman
KIHIMATIPHIA €T B TTATAXCH XAPAKATH iIYHWINUINTA TECKapi TOMOHIY
iynanran 6ynamm. Tympok mawiaxcacura Oy MKKN sjiemeHTap KyWIapHIHT®
TABCHPIHIT HILYIT 10325 HOPMATUIAN MaTaXca XapakaTi il yHAIHIINTa TecKapit
TOMOHTa OFrant GITTa TEHT Takelp 3TYBYI Kyd R Tanenpi Kali Tacaspyp
KHIHIO MYMKITH. ;

3Y-pacyia kypunnb TYpHOANKH, TEKHC 1034 Malaxcara Y3apo mapauien
GyJran Ba MACTUAH WKOPHCa Kit fiyHatran Kywiap Grman Gocau.

Kasapyx, nuras w3a (596-pacy) manaxcara GOCHMHA TapRaniG KeTagHran
ATEMCHTAP Ky4nap TH3nviny Gepann. Hkxanacn Xasm GOCHMHN MalaXcatnHr
KaHUaiinp Yerapananran 30HacHra KOHLUECHTPAUNA (KaMIawm) Kianm
KOBIUTHATHIA 374 SMAC, WYHIH YUYH YI4p MaNT4XCaHn CHIKHTHLIN EKNH
AITAHTHPHIIT MYMKRH, JICKHH YA Xatan (WHTCHCHB) Maiianaii oiMaii.
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a 59’2

59-pacm. Xap Xun HIn<i 10347apHITHE MATAXCATA KYY TABCHPH XapaKkTepH.
@ - TeKHe; 6 - KaBapuk; & - GoTHK.

Borik 103a aca (59¢-pach) Kamgaitanp WITHALPHE 103ara ypusma Gyaran
KecHiaguran (IiHFIIaINran) ajleMenTap Kywiap THInMuRH Gepagn. Y
MATaXCAHITHT HerapaltaHral 30HACHTA 3JIeMenTap Kyunap GOCHMHHHHL
TALCHPIHN KAMAHIN, RATIKALA Yy 30Ha TYFPH TAHIaHTaHda TYTIPOKHIT
AXLLE YRR TaBMHHTAH LI, E)"Hmi I JO3UHITHT 2TPIIHTIHT i’SP-iPll'JJI
XapakTepil MyXHM ponb FiiHaimr. v:rapllac IrPIIHKLA, Mamaxca o3ara
KHpPHIYE 300G YHH  SrPIANTHEN arainaiiin sa 6y arpiinkHn Keifnung
XapaKaTHga XamM cakiIaiiin, Sl lediopMaliincis xapaKaTIaHaii.

IManuxcann KUpHUWgan YHKHINTAYa XapaKaTnanimmy capd arpiumiri
KaTTanammb 3rapaiurad HIIYN 1034 TYNPOKHH JKajlan ysanamr Y¥yH 3Hr
Kynaii 103a Xxucobmanann, ByHnai XxycycHsST IUTHRAPCHMOH 103WIapra Xoc,
YIapia A HAUITHPYBHH 3rpH Yi3nK cudbatiia smnnenap éxn napabonarap-
HITHE KHeamapn qoiiiananimali.

Tasuu ubopanap
Jlemex-apgaprirani 103a, JIOHNXA, MpPOEKLis, FCOMETPHK 103a, XOCHIL
KUIYBUW TYFPH YH3NK, XOCH KHIYBYH TYFPH YHINKHI 3raT jdesopi Giman
Xocml Kinran Gypuani, nalaxca, MHAMHIPCHMOR NN 1034, BIHTCHMON
NI fo3a, OParig Wir4m 03a, Ililpilﬁ()flil, JJ.I“!J'IHIIU.. hlilllﬂllllﬁ Kopmyc,
AYHANTHPYBHIT UPIT HIBIK, IPHINK PRUnycl, TEIKOp Kopiyc.

Hazopam casonaapu
1. LI_F[.'Jr[ll;{!n.‘il.'-ll\lf ROPITYS  ITIMH JUSACIHn KypimHanar _\‘l,'“,';'l]i:lpllllll
afimione? 2, ARgapritiimr TypH Kaidai napaserpiap Giian ammranain?
3. Wynarrnpysun erpn wnsux numa yayn Kepak? 4. Kopnye nemex—
AFMAPIUSAN IOSACHHIHT YBAT4Ill Ba Hﬁﬂﬂ[lTllpilm KobuanaTn K‘dllllilﬁ
omivviapra Bornk? 5. TInyr KoprnycH AeMex-aFlapriin 03acnm Kanlai
E)FP‘IHKJ'[&[} Tﬂncllli!!lﬂﬁﬂl! Ba ynapmmr xap XHun T}fpf.l.iﬂ'll i!.F,‘.li]]Jﬂ["l![:lP -\'lI}"!!
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Basudack Kauaii? 6. KopnycHHHT fiyHANTHPYBYH SrpH YH3HFHHH KypHur?
7. JeMmex-arfaprif9iH Kopnyc HIOYH I03aCHHH KYPHIOHHHT KaHHad
yeynnapuue Gunacna? 8. Teskop Kopnyciap oinii Kopnyclapian KaHmai
thapk kumagn? 9. KomOHHAUMANAMIaH TeIKOp WINYM 103aHH TabpHcmal
Gepunr? 10. [Mygropnam Tesnurd MalaXca XapaKaTATa Kaiuail Tascnp
kypeataim? 11. KopirycHHHT KaMpann KeHDIHIH MabiyM Gyarania MaxcHman
wmnos Gepum WykypaHTH Kampgail amnxnanagun? 12. Jlemex ToFuHEAD
KATHIUTHCH TIIYTHUAT TOPTHIN KapIOFJIHIHTA Kanmail Tabemp Kypcataum?
13. Tlanaxcann afinanvion Kargai omumtapra Gormak?

7-BOB
IUIYITA TABCHP 3TYBYH KYYWIAP BA YHHHI PABOH

XAPAKATH IIAPTIIAPH

1-§. Ilnyrausr ouram oprafwapira TaboHp STYBYH Kys@iap
1.1-§, ILoyr KopmycHra TAbCcHp 3TYBYH Ky4iap

Tnyr kopnycura chazonmii Kyuiap THINMHHH TAIOKIL KIUITAH 3ieMeRTap
HOPM&T Ba YPHEMA KY4Nap TabCHP KWIWIM, YIap Y3UHHHD KHiiMaTH Ba
AR 6inda arpH YMINKIH HIWMH 038K Xap X1 HYKTATapHia Xap
xm. By Kywiapii srota TeHr TabCcHp aTysunra Kentnpnd 6ynmaion Ammo
Xap Kaiicw, suau ropusontan XOV (60-pacm), 6yiurama ik XOZ sa
Kynpananr tok YOZ texucnmknapia TYNMpoKHNHT KOPIYcra 3fIeMenTap
KApIIUINE KYUTapHimm MakiIyM KaTTanNIKKa Ba YHama ara 6ynran 6arra
TEHT TALCHP 3TYBYH GHIAH aIMAITHPHID MYMKIH.

Fopmsontan teknemuk XOY na (60a-pacn) xopuyera R! | kyw Tawcup
KA, R‘.J Kyunin X Ba Y yroapn 6¥ilnda Moc Xo/ia TABCHp 3TYBYN
HKKNTa R_pa R rawkmn xinysannapra axpating symxnn. [yara §xmam
XOZ (616-pacwr) pa YOZ (60¢-pach) TeKHCIIKITAP/IA KOPIYCTd TABCHP STYBIH
R! Ba R’ . KYHIupHi XaM MOC XONJIa Taurkiul Kiysun R sa R. R sa R,
x)"mupm a)ecp:mmauul Ilynpaii Kinnb, KopmycHuNT ya Tcxllu[:uu{am xyw
Tasendhi (60-pacm) R!_, R!_pa R’ . KYWTApHINHT KNiiMaTil, YIapHHHT Tahenp
iiyramimm 1, ‘¥ sa g nesex Tyl\il]l}"i‘l![‘d wucGaran enkanapn [, |_Ba [l
nap Guian aHuKIaRaIH, i 3

By kyunapumur kuitmati Kyiingartn GOFTKANKIAp OPKATH TOMFUINIIN

MYMKHE:
Ry=RI+R}; Re=\|R+R; R, = R2+R? . 25
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60-pacw. [lryr KopIycHHHHT TeKHCTHEIATH Ky Tancum,
a - ropusontan (XOY); 6 — Gyitnama THk (XOZ); ¢ — kynpanaunr i (VOZ).

Kywiapuunr tascHp AyRamA Kyiingarn Gypuaknap Grwian amakianami:

n =arctg & Y = arclg % = arcrgi_ 6)
R R’ R,

Enxanap .’n, I mBa I‘"napmﬂir MHKIOpPH rpachuk ycyn GHIaH TONUTAm.
Vuana Texnennkgarn Kyanap tazoBmii AnHaMoMeTpram iiynn Guaan
annKIanagr. Mayannii KopnycHn (a3oBRil INHAMOMETPIAIN HaTIDKACHIA
TEKNCAHKIapUary Kyiuuard Ky4 TapcHgnapy oJMHTaH.

Topusonran rekncmnkaa RY kya X jxura n = 15...25° Gypuak octrma
Ayuanran, enka £U=(D,3...O.S}b. Gy epua b - Kopnyc Kampamn KeHIIHry,
xucolnap yayH YHHHr VpTa KuiiMaTHHH I‘,:D,4b Kabyn KHIHW TaBcHs
KHITHITaim.

Byiinama Tk Teknennkna R kyan X yxura Y= +12° 6ypuak ocrima
fiynanras, Gypuak Y uunr MycOar KuiiMatnapuga enka [ =0,5a, mMandumii
Kniimatiapnga aca I =0,33a, 6y epua a - Wyaropnaur YyKYpIHry.

Kynuanaur ok texncmuka R' xyan ¥ yrura & = £ 45° Gypuak
ocTHia fiynanran, enxa [ Gypuak & munr mycbar kuivarnapina 0,5b ra
Tenr, Mangmii Kufimarnapuga 0,75 b.

60-pacmuan xenub wukkanm Gornumnnkmapgan Ba n, ¥ pa £
GypuaKnapHiHr 0KOPIIA KeATHPIIraH KiiiMaTiapiian qofigananran xonaa
Ky4 TaBCH(UHIHT acoCHil MAPAMETPUIAPH YPTACHUATH YPTayi CORIN Y3apo
HUCOATHN aHMKIa MyMKHH. Macanan, dazosuii munamoMerpram iy
Gunan R kyswum annkna®, Kyw TascHgHENAT GOWKa NapamerpirapHun
Xncobmant MyMKHH:

R, =R  cosn,
R =R 1gn=R 1g(l5.25)=(025.045) R, (27
€xn yprava
R ~13R=~035R, (28)
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R:= Rizw= R re(+ 12%) =02 R. (29)

Da30BRIl IITHAMOMETPIIALT YIYH TYIIWIIHIN 6FiiHya aHya Mypakkab Gymran
MAXcyc JITHAMOMETPI THIYT KEpak. Bupok (28) sa (29) Tenrmurimapian
kyprnnb Typnbuukn, Kywiapaas (R, R &xn R) GHPHHIHT COHIH KHIMATH
MaBIyM GVirania, ynap ypracuiard Jaupo HHCOaTHaH (QOITLWTAHHITAH X0/
xucofmap yuyn Kepak Gynran GolKa Ky4NapHIHT COHNH KHAMATHHI
AHMKIIANT MyMKIH Ba KOPIYCHHHT Gap1ia Ky Tascr(uum spaTHil MyMKHH.
By Macaianis aida ocoHNAITHPALN, HYHKI Ky'UIapan OHPHIHHT KHITMATHHI
AMTKTAN YUYH OMUT YH3HKIH AHHAMOMETP/IA eTapii. By Makcan yuyn
IUC KyAail R Kyus, YyHKH Y [WIYT KOPMYCHHIHT TOPTHINTA KiPUIHIHITHI
irhoIAATiI B YHU TUIYTHIL QMU [NTHAMOMETPIIALL GILTAH AHIKIAL MYMKIH.
By Xo/ja YHUHT KHAMaTi Kyfingarn opayna oprai XHCoBaHa:

R =nR_/n,

6y epua 1 - nayennunz @HK., n = 0,6..0,8; R - nayeruwnz mopmuwza
Kapuawiei; n - naye Kopnycaapu o,

KopycHRAT TOPTHIITS KAPUITIIHAN KYIIarn opyilia opRul Xam

Xicofiam MyMKHE

R = n Kas, (30)
5}’ epita K - MIYZHUHZ COAMUMUPMA gaplinanei; 6 — KopnycHuHe gaupal
KeHau2iL.

Iynpaii kwmb, R Kydr KOpPIYCHHHT Kyd TaBcHI acociila eTalH.
VHIHT KIfIMaTH TYTPOKHITHT TEXHOMOIIK XOCCWIAPH, WYATOPIA HyKYpINTI,
TUIYTHIEHT XapakaT TCaTHrn, Hdn IO3AHIHT TYPH Ba TlapaMeTpiapi, JieMex
THFIHIHT YTRAPIATT, TIYTAA THMKHPKAP Bd ITHHOKHITHT Y PHaTIIPAHIHIIra
Gormik.

1.2-§, KopmycHHHT TOPTHIITA KAPUIUIHIHHK XapaKkTepH

Ilnyr KOpmyCHHMHT TOPTHIITA KAPLIMINTI — Y3rapyBYal KaTTIHK, ¥
HIO K&P'déllllllﬁ Yanyxcus &.’ET‘HP}.U.IJI. ]-LI'I}'T KOpITyCHHITHT TOPTHIITA KH]’JIHIL"IIIﬁl
ITarpaMMach UYKKIIAPH Ba MYKYPIITKIAPH LaBpitl wiMainians Typatirad
MPH HHINKHE TacBipaiinn (61-pacs). Yiap opaciia Xam Karta Oynmaran
reGpammap (MikpoTeGpannuuiap) ceamnapiin. YYKKInap B qyKyprnkIap
KOpHYC TabCHPILL TYTPOKHIT JeDOPMALITAMANI XapakTepr O1uiuH GOBTHE,
MOKpoTeGpannmnap sca TYNPOKHHHT TapkuGNUN 6np XM 3MacHHrH
Tythaibnnp. Bynga TYKKIIApHITHT KHCKA BAKTIN KITIMATI ¥pTa KiriiMaTdai
2..2,7 mapTa KaTTa OGN MYMKIH, SRHIT Rdmfrz...z, 7)R e TOPTHIITS
KapIUIIKANHE papiaund koadipnumentn aca £ 80...100% = Tamkmn
KIUTULR.
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OIynpait kunnG, oNgHH KENTHPIUITAH KApIIRANK Kyanapn R HWAC Ba
COMMIUTHPMA Kapuuuinknap k HuHr rpagmiaapn sa DORTRKIHKIAPH Xap
XHI HII IAPONTIap YMYH YTapuu ypra KHilMartaaph Guian TacBiplaHras.
R (Exu k) HWHT Y3rapHWHHEHE TYANKPOK TascHduiaur yyH ¥pTa KBalpaTHk
HeTNaHAI O, (€xkw o) nan doinananmnnamm

o= S (R-R) f(n-1) 31

Dy epna R - KGPUIMAUKHUME Fpma Kuimamu; E, = KAPULAUKHIHE aGHUK
Fruanzan KUILMamu; N — KAPUILTUKHUME QI KULManLIapu comMil.

R . T,

114

PIR) 0 L)

61-pacm. Inyr Kopnyciura TympoK KapUDLTHIHHHHT THITK HHAMOTPAMMACH.

Bawpanpa pucnepens D =o' (Exu D*=ofj EKH BapHauns (Kysnmii

yarapnm) xosthuumenTH (YIMaMCH3 KaTTANHK) XaM Ky/IaHimam
v, =a./R_, (Exn v, = g,/ k_,).

Banan 61p xo/mapia NI opramap KapuuaHrHHHHT F3rapyBYamsrmH
T KWIHW yayH Oy Kapach ydyd THnuk 6ynran TeGpannmiap pa
YIUpHHIT JaBpy (MeTp EKH CEeKYH/UIapra) axpaThIamy, TYANKPOK Tascuduiam
YUyH 3Ca KapUIUTHKHHHT HOTCKHCIMK [apaxach 0, (Exku 6,) Ba THIMK
Tebpaniunapnnnr yactotacH n, (Exn 1) AHHKTaHam:

5. = M p, = —mEt__~min
e BE: 'R g
R 7,
Bu‘banua HINH OpTaHIapHHAT K4pLUWIHIH HOTCKHCIHIHHH TS’H“KPUI{_
TapcHIaw y4yH yYacToTa (Te3-Te3 Takpopiammm) rpachuri -
SXTHMOJUTHKHHAT TAKCHMITAIT 3HUTHIT KYPIIAI, ¥ 4C0Can KYIPOK HOpMaT

TAKCHMIAHHI KOHYHNIa SKuHTamm. By xoma R - R~ 60,, Gynna
o = bv
L] L

med
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KapurnnukHinr §3rapyBuaming XapaKTepl 3XTHMOMIHK CTATHCTHK
MaLHOMA KYPIIraH/ia HOPMATAHTaH KOPPeIduHoH (HyHKIHANAP Ba CIICKTPaUI
AMWIAKAAp AHIUIAHALT Ba YI4PHIHT TAXIIUIN 4COCHa MABIYM XYNocamap

KIUTHH A,
1.3-§. MuuoK napaMeTPIapH Ba YIAPHH Ky4 TaBcHdgn

Iicknn miMoK MalaXcaln THK TEKHCANKI KecHUl YIyH HITaTHTaIn.

VHIAT JaMeTpil Kyitiarn qopymyna opKatn tornam (6.5-pacs)

D=2(a+4e)+4d, (32)
Gy epiia a, — OUCKIL NUKOKHIINE Kecuul wyKypauzi; Ae — 2yn{ax eaponu
Gunean dana lo3acu ypmacudazi oparuy KeHaauzi, Ae = 20 som; :{ — 2ynyax
duasempn, d = 0,25D.

B"CKTIII MITYOKHHHD KATHHAnm yﬂ'llllr AHaMeTpHra DOFINK pi{BIILUHa
1=0,01D ra Temr, THEHHIRT Yapxiaaw 6ypuar D<450mn 6§nranua i=2042°
Bt D>450 wm 6ynramga i=30+27%

Wi sapaémmma ekt mroKKa THF GIUlan TYMPOKHH 331IITE KapIIimimg
KYWIApH Ba YHUHT €0 03a1api 6¥iinga TYNPOXHIHT MUKATAHIL Ky4Iapi
TABCHP KRTaLn. “I.IIKMH.IIHI.IJ KYWwiapn TiL'I.-CIIp"I“I TINCGHT&)H KaTTa
IMACTIHTHHT Taxprbatap Ky peati. ekt miMoK cuMMeTpiK HIT opran
65’!"‘3"]1111'!! }"‘Iyﬂ T}""p()l( Ki:lpT.I.IIIJ'IIIFHHITHF IMEMEHTUR KY'UIAPIT TABRCITPHHI
TAXMHHAH IHYOK miyn Eiin AB winr (62-pacs) ypracura KYIIran sa yun
alinaminn YRman Yrarad GuTTa TeRr Tavcup sTysdn R ra xenrtupnm
MYMKUH. By Kydmuur tmawknn stysuncn R MIMOKHUHE TOPTHIITA
Kﬂpm]mlln!llll n¢0.u&u1u1“mu Bd JOHCKHIT ATUTAHWILNNE TIMEOH HPETHJH“"&I.H
MOMEHTHIT W034rd KenTnpay. Bommka Taukin stysun R midoRH TynpoKan
YUKAPHIITA HETIVILH Ba JAHCKIN aiilanmwnra TYCKUHANK  KImaLnran
MOMEHTHIT 103ara KenTupam. TynpoKHWHr commurtipMa Kaprmmrn 40
gan 80 KITa yarapramma ymymuii niunapra MyIEaUTaHraH [YDap cTaniapT
mwornapiunnr R, kyuan 0,7 gan 2,2 xH rawa yarapam. Bynga R=/2 R .

TIMOK Jald 103aCTUE KOIUTAWTAT TIOANAPHT KECImg, SLIN YapHi
HATA 103ACHIA CYAPAMACIITT YayH 0 KieHw Gypuari (@ +@,) JaH Kirdnk
6ymimn kepak, 6y epita @, ~ nosun TaF 6¥iinuy muKananmm Gypuare, @,
3cH MOAHN TYnpok Oyiimua mukanammm Gypqari. Arap CKIN MIYOK
?Cl!“"lll\'}lﬂp nt)’lﬂﬂp!l GTUIEI" Te3-Te3 THKIUICH YHII TYNPOKKD TYEKYPIHTITH
KaMaliTHpHI €K1 KaTTa AMaMeTpinl MmMoK Kyiinmo kepak. Kecnk Toemm
MHYOKIapHI Kyiunaw Gynaaii xouncann Gaprapad xitagn Ba R, Kydunn
18...25% ra wamaiitnpar. TaxpnGarap R, KydwHH KWHCMAaTHK TapTuod
KYpcaTknun A=wer_ ra Gormumknnrunn kypcatun, Oy epia - Gypyax
TEUTHK; r —~ ANCK pamaycn; V|, — mammma (Kypom) xapakatd Tteammrd. A
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Kamga Karra Gynca R wmymua kwamk. A pwar koiisvari 0 gaw 1 orada
KaATTAnAmranta K Kyun 2,5 MapTa KaMasid. 4 HiHr COnmn KiiiMatiapi
JHCEIH MIMMOKHHHT KOI{C‘IP}"K[IIIS(CII Ba T}'T[pﬂl(llll“l' XomaTHra 601’J’IIIK: TEKHC
THEIN nndokaap yuyin A=1,02...1,098, TapaMm-TapaMIn JNCKRIap YUyH -
A=1,08...1,31 pa Kecux mucknap yayn A=1,045...1,165. Tucknn nitoxaapan
xap 6up Kopnyc omungan ypiarit akarTring TOPTHINTE KapLITiKHiT
3,8...6,5% ra KamailTHpuGrHna Kodmall, MaTaxcani ailmanimminnm,
FCUMIHKIAp MacCcaCHHH KYMUTHIIHHH Ba I0PUM TYPFYINIHTHHN afiva
AXIIIIAIIN, WYHIHT yuayn Oaban Gip Xoprximi (uphwiap IIYIHHET Xap
Gup KopIycHIN [HCKIN MoK GHiIal KXol

62-pacy. Texne AMCKINNT Ky Tancidir,

2-§. [ayr nors oprawiaps Ba FIWTHPAKIAPHAR KROIIAUITHpHI

OC!\IEI. APHM OCMa Ba THPKaMa TUTYTJIApHI I+ oprafmapy an Xnn
KOHCTPYKTHB CXeMi 4COCHHA XOIMAWTHPILTAIN. ANLAHABIG TUTYITapHumr
KOpNyclapi KeTMa-KeT WYAropIanMarain TOMOHTa KaMpall Kenmmrn b ra
cypmnnG mMawnym 6up Goctupma Ab Gunan (Ab=25..75mm) Bupn
HKKHHYACHIAN Kelinn Koinawrnpunauy (63-pacs). BocTitpMa ropnsonTan
TEKHCAHKLA nayron Gupmynda tebpanmmnapuia (TYFpi un3umumn
XAPUKATIAHMATAH/) TUTAXCAHN TYNNK KeCHIRIIINT TabMITHIAT.

MeTamn crrnvi Ba TUIYPHIT ana penbedra Mocamysst Gormk Gyran
Kopnyciap opacumars (muayrnn topuin 6¥itnda) macoda [, Tynpox sa
YCHMINKL4P KOMUUKIapH Gitan THKWIAG KOAMAaciuri Ba YHMKHPKap ba
AHCKIH MHYOKAapHi MIYTHHHT Xap OHp Kopnyc omumian ypHaTHm
HMKOHHATH WapTiapian Kabyn kwinnant. Bavan 6up onmutap (npotheccop
M.H.Jletomnes, C.C.Caaksn sa Gomkanap) macoa [ mu rmyruunr
MYBOJAHATINK IWADTHIAH AHMKMAUIHE Tapcid Kunagnap. Bymia xopnye
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XUpaKaT KHNraHia jo3ara Kenalurad TYNPOKHHHT TOPTHUIr: KapIIAIHK
Kyun R HU Wapmin pasdiufa JeMexX THFHHHHT YpTacHra Kyimirad Ba
THFTa THK TeKwennkka mucGaTan mmxananmm Gypuarn ocTHua iiymanran
neb xabGyn KunwHagn. By Kyd srar UcBOopHTa KeilHHIH Kopmyc JHana
TAXTACHHIHE ToBoHI (y4n) Koitnauran xoiua Geprtami, By xoma 6¥itnama
fijammua Kopnycnap opacHuarn Macota Kyiimmarn udoga opxann

TOMHTALH:
[ = big(y,+ @ ). (33)

1=
—_]

63-pacy, Ocya ILTIYTHHHE CXeMACH.
J - pama; 2 - xopryc; 3 - MEMKHpPKap; 4 - ANCKII NHYOK; 5 - TA4HY FUIIHPAK; 6 -

OCHIT KYPHIIMACH.

Bomka 6up rypyx onumnap ! HiHT KiMATHHE aHMKTAWAR TRTAXCAHIT
CHHITII Hasapuscitan (oilanaiiims Tapcns Kilawuiap. Yura acocan
TUIYPHINT y3yrumirn 6Fiinda Koprmycnap TyMINYETapH opacigari macoda
wrymaii 6y kepaxkn, Gymnua omui KoilTalTAH KOPIYC YHIAH KeitHHTH
Kopnyc Griian maTaXcaHi CHHIIIN Ba AFAPIUTHIIITA XWTAKHT GepMacinri
Kepak. By waptaan, 64-pacmra acocan

L=+ ~1,
6y epua [,=I fsinyy; | — cwn wusuzu OC Hu 20pusonman mexucaukka (dana
lo3acuza) npoexyaci,

YnaMauan onammns

L=atg(e,+y);
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64-pacy. Kopnycnapun 6§ibnama iijHanmmia xKoiiaumm cxemaci.

[ GEEtY) 4, GEEAY) o
siny, siny,

By thopmyna 6§iinga *ncobnapra kypa, ¢ = 20...25* 6ynranua, [ = 600
MM Macoda 3Hr KIMIK pyxear aTaran geb KaGym Kummimamm.

Anvawnta Macotha | nnyran YEHMINK KONUNKIApH GHUTan THKWIMACTHE
WapTHyan KaGyn Kivnma.

Mapmar cramgaprn 6¥itmya b=30 cm Gynramga [=70 cm, =35 cm
Oynramua [=75 M sa b=40 cm 6nranga (=80 M KaGyn Kwiumn Tascis
KHITiTHamm.

YumknpKap Ba acocuii Kopnyc JeMeXTAapHHIHT TYMIIYFTAPT OpAciUIari
Macom [ 1n ynap opachiari GYmUTHK THKWING KOAMACITHT (Manaxcany
IPKUH FTomm) waprigan Kabyn kKimusams. Hyaropnatr yykypanrira 6orik
paBmmga I‘:EU[}...SSD MM pe6 Kabym Knanm Tascus KHIHHaIW.
Unmkupkapin Gamamume 6yiinga uryngail ypraTim Tascus KK,
Y NalaxXcann yHUArn IWIanapHinr acocHii MaccucH flaciian KecHil Kepak.
Onatiia a,=10...12 cM (63-pacm).

UnMKHpKapHIHT [aia KMppaci [wla TOMOHFa acocHil Kopryc jama
Kippacura uncbaramn er:S...ID MM Td UHKAPITAT.

Jnckmn MIMOK WyHEAN XoinauTHpITAmMEN, GyRla yuunr afinammm
YK SIMKHPKAp MeMeXHHUHT TyMImyrn Gunan 6urrta THKI Xoiaurmmr,
JAMCKHHAT TEKHCIHIHN 3C4 Xaljanmaran Aana TOMOHFE KOpye gand
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Knppacujian ¢,=>5...30 MM Macofara CiULKHTaH GynuImmy, nanaxcanyi KecHu
UYKYPIHIT 3¢ YHMKHPKApHHKITa HHcOaTan 2.3 oM KaTTa GYINIUN Kepak.
Taanu FRIOTPAK Onan WYLArop YYKYPIUTH POCTIAHAIN. Vuunr XOJATH
[IYTHIHT PaBOH X4paKaTH Ba TOPTHII KapIIWIHITIA TaLeHp KA.
FIUHpaK YK# GFiaMa TEKHCINKUd OJAMHTH KOPNYC JEMEXHHIHE
TYMIIYFHUAH OJINITH Bid OPKAa KOphycnap JIEMEeXTapH TYMIOYFH opacigant
1/3 macofara ysoxnamrad G¥ica y ONTHMAN XojlaTia YpHATIIATAH
xcobnanayt, THpKama TUIyIIap y9Ta FHIAHPak GIUTaH XUXOMaHrannap:
Jana, sraT Ba opka. [lana Ba araT FUMMPAKIAP OMATIE, GHP XU IHAMETPIH
-650...800 mm, 450..500 My raMeTpaH OpKd FIILHPAK 5Ca TOpHIOHTIA
micbaran 70...80° kus ypHaTAnamn. DraT FWLHPATH TUIYTHWHT OJUHHTH
JTHAraH araT jcsopuuan 3.4 cM Macodhajga, ONUIHATH KOPNycra MyMKHH
Kallap SKHHPOK KOMmatTHpIIym, 6upox myHiail Xucob Givtankn, Oymia
y MATAXCANN AFLApWIIIATa XanakaT Gepmacinri Kepak. OpKa Fiignpak
TIYTHIHT OXWPTH KOPIYCHUAH KeilinH wysgai Macotana YpHaTHIAIKH,
6yHla TWIYr TPAHCMOPT XoMnarra YTRa3WIraHla y Jand TAXT4CHHM YUHra
TErMACIIr Kepak. ApuM ocMa TUIYIIap, ofaTid, HKKHTY FIULTPaK Gunan
AMXOWIANA: OpKa 3raT Ba gana Tasid. Taguw FMHPAKIHNC Basndac
OCMa TYTHHEH Kabu, opKa FIUUMIPAKHAKI Ca THPKaMa IUIYTHHKH Kabm.
Byiinama Texucnukia TasHd FUIMPAKHAHT YKA ONpumynm pa MKKUHYH
Koprnyciap ¥pracija ypHATHIIN.

3-§. Ilnyrunur KaMpain KeHrTHIH Ba TPAKTOP Konesc

TpakTopHuur raGapuT FAYamTapiii WIYTHHHP KaMpall KeHIIHTra
MOC KEJIHIIH XaiioB arperatiiHumr TYEPH YH3HKIN XapaKaTHHIHE TapoBHIp.
Xailon arperaTHHINHT HIDH KapagHiua HOpMal fyHarail (araT MeBopira
TApALIest) IIYITHT TOPTHIT HH3H TPAKTOPHITHT CHMMETPHS TERHCIATHIA
Koinawran Giica arperat ydyH uiean Xofar Xucobnamam. Byara moc
Kelairan wapt (63-pacs) =1, 6y epua [, — araT AeBOpHAaH TPAKTOPHHHT
CHMMETpHA YKuraya Mmacoa; [ — sraT jeBopHjaH IWIYTHIHT TOPTHII
HHIHFHra4a Macodha.
TInyrannr mopMat TopTHI YH3NFH YPT4 KOPNYCHHHH 2raT JCBOPHIA
TYRpH Kenmaun fe6 dapas Kumb Kyitnuarn GORTHEINKHN 013
: I=05bfn+1), (35)
Gy epua n— Kopnycaap couu; b — KopnycHuHz yampaut Kenaauzi.
I, nuHr KuiaTi Kyfingarn opMyna opKaIi ToNMRTAm
[=05(B+ C)+d (36)
Oy epna B — mpaxmop xonescu xenznuzi; C— mpaxmop 3anskupunitnz KeHznuzi;
d — s2am deqopudan yuz 3aHIUPHUNE Hemizaua Gyazan xacoga.
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Drar JeBOPHHN KYuuG Tyunmmupm onuunu onmur ydayn d wyarop
HUYKYPJIUTH @ ra TeHr &Ki KarTa 6¥imn Kepak.

(35) Ba (36) hopmynanaprin B ra nucGaran Gnpra ey /=[, TeHminK
PHoAd KHIHHagHran TPAKTOp KOJCACHHH AHHKIam }"'1)'“ K}'H"ﬂﬂr"
GORTHIJINENT ONAMITa AMKOH Gepal

B=b(n+1)-(2d+C). (37)

Fungupaxnn TpakTOpHHAT mnyr Gmian TYEPH UWINKIN XapakaTi
Oy3MIMachury y9yH TOPTHIN YIHINFH CTAKYH FINLINPAKIApPHIHET TYMPOKKd
Term HyKTanapuial OHpIalITApUINTAH YH3NKHIHT YpTacl OpKwIil arat
JeBOPHTa MApWLUTEN YTRA3WIral BEPTHKT TeKNCINKLA Koitnamran 6y
Kepak. By Texuemuknn arar gepopuaan y3omm (65-pachs)

B il e —
i
\r.'
)
=

-

m =

|

65-pacy. TInyrHmHr KaMpam KeNrINriHA BA TPAKTOPIAPHUHT KOJeACHHI
¥2apo mocauru.
a - 3AHARHPAU; 6 - FIUHPaKIIN.

I =05(8B -C) (38)
(38) pa (37) GoFmMKNNKmapHan
B=b{n+1)+C
Bapya runaMpakaapn XafijanMaran fanafa XapakaT KilaZuram
FIJIHpAaKin TpakTopiaap ydyn B wmnr kuitvatn dopmyna (38) 6¥iinua
AHHETAHAIH. 101



4-§, Thryrra Tascup STYBUH Ky41ap Ba YHHHT TOPTHIN KapLUIiIHrH

Tynpoxka nnios Gepiin MAIHHATAPH B2 KYPOJUTAPHHIKT MYBO3aHATINK
WAPTAAPHHN YPraHu KaTTa aMuTHi aXaMuATa 9ra, TYHKI MYBO3aHATIHK
mapTAapn Ginan GesocHTa YIapHIAT PaBoH XapakaTH Gormmk.

Tiyruner Mysosagatanrin Gy3nnramia Wm ciaTHHIHT MYXHM
KpHTEpHANAPH ByNran THK TEKHCTHK/L NUUIOB MKy, ETHK TeKHCIHKLa
3ca KAMpall KeHDIr yarapaji. Mo 9yKypnuriHiHr HOTEKHCITHTH
XOCHHIAT KaMaiimmuan GepocnTta cababiren 6YnnG xmamat Kwragm
Mauniia Ba Kypolnapiinr ropu3onTan TEKHCINKLa Kig Oynmun  Gnan
Gormmk Grai KaMpail KeHGiitriHi MonMiil SMAC/Nri HUIMH OprafnIapHHHT
TTApAMETPRApHHEH Y3rapTAPAIT Ba MOC X0/l HII CrdhaTii EMOTUTATHPAH,
Gy XaM OKHGaTIa XOCHITHIE KaMafiRuira oG Kenan.

Tynpoxka imwios Gepii MatfitHATAPH Ba KYPOTUTAPITHIHT, 1Y XKyM/Taitan
MAYDIAPHINT PABOH X4PaKaTH YIapra TABCHP KIWIAINTAH KYWJIapHIHT
KiiiMaTnapimn y3apo, mycBatnra Ba fifiannmnapira Gornnk. Ynapra
KyIjariap KHpaui: TOPTI KY'WH, OFMPANK KY4H, HITKATAHHI Kyum,
Ty npmlmapmmr TABCHPHTA TYNPOKHAHT KAPITIIJINTH Ba 60]’.]'.11(8.!18]]. E}"
Kywiap opacujia iiymanimm Xapakat Ayrammmm 6mman 6up xum G6yuran
TOPTHII KYHITHIHT FOPHIOHTAI TAIIKILT 9TYBYIICH MYKHM YPIHHI Srautaiiol.
Yynxn Gy xydra kmivati Gfitmia Tenr sa fiframmn 6yitma Teckapn
MYHUIran MalniHAHIHT TOPTHINrS Kapmuuiie Kyun ge6 moM onran Ky
Malmara (MIyrra) TascHp KHIyBdm Gapuya KYQIAPHUHT YMYyMITaIOTaH
Kfpl.‘.'dTl(ll‘lH XIICOGJIEIHMII Ba MALTHHAHT allcPFCTIIK Gﬂxﬂﬂllﬁlllfrﬂd]l ME30OH
GG XsMar Kyt YHIE SiH3HEnn IHHaMOMeTpIa Gnnan ocon ymdam
saymgnir, Tlmyrsnsr TopTHira Kapuniank Kyan Gapya Kywiap TascHdmHmnr
acocit Gy, HyHKH YT MasnyM Kriiatin 6iinua Gourka Gapua Kywiap
TABCHPUITHT KYpCaTKIruIapuHm (R‘, R: EKn R‘_, R‘:. R.:) AHMKIAII MYMKIH,

TTyrimsr TopTim Kapunuinm anoXmia sLTHE0pHI Tanab Kimai, YyHKn
WYArop/aam KoK ij)K‘:Ulllr‘ll numab MHEAPHIIILE SHT Kfn KYBBaT cggqun
Tanab KWIairad TeXHONOMNK Kapudn Xicobnamaur,

TTnyrinnr Toprims KapIivInm HKK yeyn Giial amiiTan i MyMEI;
TakpnGa fiymn Gunan (MHamMomMeTpam); Xico fiynn Gunan (amannTHK).

Hnyznunz mopmuw gapwnanzu yuyn smaxya (payuonan) gpopmyaa.
Axagesmk B.ILTopaukim muyrnapuinnr wwmmr taxann  Kumib, YIapHi
TOPTHID KApUIUINCH Y4 XHIT KaTCropHatant Kaploiinkiap inFaicHIan
ABOpaT SKAMINIHEN AHITKITAM.

Y GupHmun kateropmara HopMan Gocmmra (OFHpANK Kyd4iira)
MpomopUHoHaT GY/ran KapunpHKHi KIpuTILn

R =fG, (39)
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6y epua f— nponopyuonaniug Koagguyuenmu (1uiyanu ouuk s2amda cydpauiza
Kaputimen); G — naye ozupauen, H.

By karcropuamarn kapunmimknapra B.IL.Topauknn Kyiingarmiapau
KHPI'II: Kopriycilapin srat Ty0H GYiliida Ba FIIUMPAKIAp RTYIKACHHI YK
6¥iinya HWKamanura KapWivInKIapi, FHAAHPAKIapH TYpOKIa
Aymananmmra Kapunuinrn, Y 0y Kapumnuknapiinr Gapuac MaxMymui
SYIINK Kapliming» j1e0 HOMIai.

Hxxunun xateropusra namaxcann gedopMaiisiam Gitan Gortnk
KapIWIANKIap KupuTiarad. Matepiaulap Kapiiunruiinnr ynynnii
mﬁ}'llﬂﬂpll[‘a HCOCAH Yﬂﬂ.p J.[Bq)nphl’:lllllﬂﬂﬂﬂ&.l.l“l"ﬂll MaATaXCca H?IIH,HJ[H.HI'
KECHMI 1034CTa TPoTopUHoHAT

R,=kabn, (40)
Oy epua k — mynposuunz corunnmupma Kapuawuen, Hiw' éxu klla; a aq b —
Moc Yonda nanaxcanunez Kaauauzi (Wyo2opaan: SyKypauzi) 6a Keneauzu, M n
— nayedazu Kopnycaap coui,

Yuunun KaTecropuara malaxca &H TOMOHra IIIJHTTIIHFHIIJIH. }"lﬂlf[f
Juppanapnra KON Kyd (KNHETHK aneprus) ysatmw Gnian BOFINK
KH]’!I]IIIBIIKJIdp KHPHTHITAR. C)i'IURJ'III'KJ.Id EKH rajua XapaKar KIUTaHran
MacTinannnr I{uplullnlll‘lll“‘d )T'xmu:u KOP]‘I}'CIIIIHT‘ l'(.EIpI]I'IT.I']li['" ManaxcaHnur
KS"IIHE-U'H!"I" KECHMN I03ACHTa B TCIMUTH KBAUPATHIA NPONOPLIITOHLT
R,=cgabnV, (41)
Gy epua: V — navenune meznuzu, A/c; £ = naye Kopnycu napamemprapuza
(2eomempur wawauza) ga mynpox xoccanapuza Gozaus me3nux KapuiuaNu
kodhchuyuenmu, H ¢/,

Mysai kw6, muyrHnEr TOPTHIITG KApUIIneg:

P=R =R +R,+R =fG+kabn+eabnV. (42)

By thopumyna MukOyT sie6 HoMmamram, WyWkn y maxbyn anreGpank
neholmap Guan TAKIM KIIIHTAH Bd YHIHT MBHOCH MEX4HHK HYKTal
Hasapgan MakObyn xucobmamamin.

AWLAHABNIT TeRMKITap/a WITATITAH TUTYTIap Yayn opMyTaHiir yumnH9i
4BIOCH YHYd KaTTa aMac; OHPHHYHCH YSHHHHCHILAH aiya KaTra;, MKKIHYn
3C4 INUT KaTTa MUKIOPra 3ra.

5-§. TynpoK Ba MIyrHMHC COMMIITHPMA KapULTHKIApH
Tymnpoxka muutos GepHi oFHPINTH TYNPOKHWHT COTNIITHPMA KAPIIWIINIT

Grtan Gaxonanaun sa y B.ILTopsuunannr MakGyn dopmymaciian
AHWKTaHHIIH M}"MKHII:
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R — fG—&abnV?
abn
Arap TexmHK Kapunumnt seTnbopra onumvaca (4.5 km/e raua Teamkia)
y Kyitugarn kypumina Gynamm:

k “3)

_R -5
abn

Tynpoxuusr commurupsa Kapumnrinm (44) dopmyna 6§inma appan
JUTHAMOMETP BIIal MIYIHIHT THMK KapUIInrn R i, cyHrpa sca afipi
ynuk Kapuwmk fG HI MAYTHA ONNK 9raTia cyjpaun fiynn Gmwian ynda
OCOH aHMKTAL MyMENH. Xap XUl TYPOKIapHIAT CONMINTHPMA KaPUIHirT
KeHr yerapaga yarapagn, 20 pan 150 xlTa rava sa yHgan katTa.

[, k Ba & xoadpuumenTrapHm XHcoGi aiK WapoHTIap YYYH anda Kym
TakpubaTapHN TN Kwiramm, Takpnomi KaGyn KwMAran KniiMatrapian
chofijgananim 3ca KaTTa XaTOAHKA4pra ofil Ke/mun MYMEINHINTH Y4y
AMATHET XHCOGMAPI/A MIYMIHHT TOPTHLINE KAPIIHIHIHAT dHHKNIAL YayH
Kyiiiar coanamTHpRAran (hopMyta Kelr Ky/UTaninmaim:

P=R=Kabn, (45)
Gy epua K — nayenune comuumupma sapuienien, klla.

[yuropnamya kysear capdm G¥iimaa miyrnapnn Gaxoauin yaapHimHr
CONMIITHPM: KapIIEINIH OPRATH GaKapiai:

K=R/abn (46)

Yuu anana (46) opayra G¥itnga junamonerp GiTan mIyrHoar THANK
KapriumHIiHi  XaMita WyUroprat SyKypanm @ Hil ba KaMpai KerH DIirHi
b mi §iuab ocon Tonmw MyminH. Arap (46) thopMynaHmHr cypaTHiin Ba
MHXPHDKHHII V ora l(yl'lﬂﬁTllpCdK COJTIILHT][PMZ{ KHPII[IIJ'IIIKIIIHH‘ qJII3]|K
MABHOCHHH YYKYPPOK 09I MYMKITH:

K=R V/abnV. 47)

(47) thoparynagarn cypatia KyseaT €Ki 6Up cOMMSmAri MOy, Maxpakia
sca oyr Gunan Gup commsia KiTapunamnran Tynpok Xasaar. [Lymuaii
SKaH TUIYIHHHE CONNMTHPMA Kapunuinminm Gup GHpInK TYNPOK Xa#Mira
HUUIos Geprmra (Wygropnamra) Kyssar capn cndatiia KypHin MyMKHH.

K > k skawmrung webor Kmim KiuiHE 3Mac. Bynnuar yayn (45)
thopmynara R ypunra (42) dopMmynajan YHURT KHiiMaTHi KyAMI:

k (44)

jG 2 _fG 2
K="—+k+eV =k+|—+sV
abn e ) AN SR )



yngait kunu6, TNAYTHUNT CONMIITHPMA KapLIMANTH TYNPOKHIHT
CONMIITHPM KapUNUTHTHIAH TAIIKAPH NamaXcaiiir KyHIamaHr KeciMira
KeNTHPHATAH VAWK KapIIfWInK Ba TYNPOKHHHT MPFUTHIN KapuiIHriiHH
XHcobra onmaun.

6-§. Ilnyriar doiinam nm KoadduumenT

Vaymuit xomua xap xamgail xypuasmanur oiiganmm nm xoatgnmienTi
(dh.m.K.) drofipam murmnr Gapya capgnairan mura grcGar oynan. Tyr
yuyn k. Texnonornk xapagn Gunan Gepocuta GoEmMK Gyaram, suHI
hOTin Kap i THKIApHI TYARK TOPTHI KApUIMAira HucGati Giian
nchopatamam.

MakGyn topmyna (42) munr GnpuEYn apiocH fG «JIHK Kaprimrik:
XHCOGMaNaL, SYHKN YHTa YHYMcH3 KypsaT capth kumnnagn. Hkxmran sa
yunudn ansonap kabn+eabnV? — toiiganu, TYNPOKHIHT «KOHIH
Kapunumgnapn», ynmar yayn B.IL.Topauxnn 6¥inga K. anmknam
yayn diopayia Kyiugarn KypHimmra sra:

kabn+eabnV*

3 Gf + kabn+gabnV* “9)
By thopmyna Kyitmgarn Kypunmma Xan nomutanmiimin MyMKITH:
=R, 8 (50)
R, R, -

MaxByn thopMynauHAT YUY ab30CHTa KHPAHran KapunmKnapi
tholigamumm Kyiingaruiapra acocanran: mIyr y3uAHAr KOHCTpYKUnAcHTa
MOC XO/Ud TMATaXCATAPHN KYWHI 2ramiapra CIGKHTHINN Kepak, YHHT
YUYH 3CA Najlaxcalapra MOBIYM TEUHK (KHHCTHK 3HEprius) Bepn Kepak,
Gy sca yHuan TawKapy MaTaxcanmn YBANAWMIMNra TALCHP KypcaTami. By
XOMATHa TeUTHKHN KaTTanamuun (UL, Hi  OLIpajH.

AMMO WIYArOp/al OKOPH TE3INKAa aManra ownpmaranga (42)
dlDPM}'JTutlunr YUHHYH ab3och Gunan HotananTan TEINNK KapiyInKIapn
Keckii ourynr, LIIyHHHC ydyn Te3THK KapuniMKIapHin KamaiiTnpim
3aMONABHIl Te3KOp TUIYTTapHHAT KOHCTPYKTOpIApHiN acocuii sasndach
xucoGnanaun. KOxopi Tesnukia Oy KapiuiTHEIAp 3apapii KapunuiHKmapra
KupuTHnam sa Gynra moc Xonga miyramnr (k. qopaynack Kyiingarmd
Kypumimnra sra Gymanm:

y kabn
Gf + kabn+egabnV?

n (51)
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By topmyna Gyimma (42) QopMyTaHIHr YIHHYH ab30CHHH OpPTHUIT
wryrmmmr k. nacaimomra onuG Kenam. (51) dopmynagan xypunnt
TypuGIMEN, (hILK, 2HC 4BBATO, IUIYIHH SC4lIra KeTral MeTWUT HeYMOFMHK
camapanit oijtatanrammrmm Kjpeatam. TInyrnar Maceacn ounmm 6nnan
YHIIHF KOATdaH MapaMeTpiaapi yarapmaca ..k, Kamasan. Arap (31)
thopMynamr YT KMt CYpaTH Ba Maxpaxi bn ra 6yummca mryrammr
METAIUT CHEMI Gistan LK. ypracugar GOFRTHKANK TOMITAN:

ka ka
n= = 3
[-g—)!+ka+sabnlf'3 qf + ka+eabnV (5
bn i

6y epua g = G/bn - nayznunz memann cuzum, Hh,
Tpodh. I.H.Citieokos MaRITyMOTIAPHT KYPd 0CMa TUIYTIAPHIHT (h.ILK.
0,6...0,8, Tpkama miyraphnsr sca 0,55...0,75 opamikia 6 ¥nam.

7-§. TLyrHusr MyRO3AHATANIH BA YHIHE PABOH XapaKaTH WapTIapH

TIyrsmmr, yMyMan onragja TYNPOKKa NUUIOR Gepuul MamHaTapH B
KypO/LTApIHITNT MyBOIAHATANK WAPTIAPIIIN KYPILIAI MaKCIN KYpeaTiiran
WAPTIIAPHIT KOHNKETHPAANIAN YIapHHAT THE Ba ETHE TEKHCTIHEJIAPUArtt Tasm
PCAKIIIAIAPITII aniKkiammra oG kemmmaunt. By myriinr Tagmmapn
THK TEKHCIIMKL: TadHy FULipasiap, ETHE, TeKNCANKLA Hata TAXTUTApH Bi
Gomkanap xncobnamamr. Fioympaknap Ba fama TaxTanapn Tynpox Grnan
Gup TOMOMIaMa WIOKala OYIraHmnNr# yiyH MYBOIAaHATINK UIAPTIapH
BaapIIranila TavHY peaKLaTap Holra Tenr GYNMacihnri Kepak.

Brpnutn EHgamnga MyTTapHIHT CTATHR MyBO3anaTainK WapTIapiim,
ABHIE DeNriTanral NUIOB GYKYpPMiriila YAapHO TYFPH YH3HKIN PABOH
XdpaKaTil WapTTapiin Kypim Omnan werapanaHainnap. Bynma nnyrra
TaBCHP Kivlairan Gapyua Kywiap, Wy KaTopiia HUIMH Opramiapria TYTpoKH
TAKCHMIAHTAH Kapunuiik  KyWwiapi TYMnanrad Ba TAYTHIHT MabliyM
HYKTIapura Kyiiwiran Kyanap Guman ngogwianam.

MyBo3aHATANK WAapTHApH aHANMNTHK Ba rpadmk yeynnap Gunam
AUNKNARNUIN MYMKHH. YMyMuii Xonga tynpokka nummos Gepmm
MALIHATAPHHITHT W1y XYMIALaH, TUIYTapHIHT MyBOIAHATINK IDapTiapH
AHWINTHE WAK/A TabCHp KIVIYBYI KYWIapHIHT BA MOMEHT/IapHHHT OTHTa
TeHrIaMach KypuHnu nepoganarymt. Tnyr mysosanataa 6¥mmon yaym
TABCHP KIVIYBYH KYWIADHHAT Y4Ta KOOPAHHAT YKATa MPOCKUHATADHHR
iuFnmen Ba 6y yxnapuw xap Gupnra mmcGatam my Ky4lapHIUHT
MOMEHTIAPINEH iHFIHANCH HOMra TeHr 6YINIIN Kepak, ThHI
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Ix =0, Ty =03z =0,
Im,(F) = 0, Em(F) = 0, Em(F) = 0. (54)

Xap Xl TYpuarn yarapTHpHuUIApian Keiimn Gy TenrnaManap Tadnd
PeakuusIapura aucGaran onuuii ycywiap Gnnan ewnnam. Mysosanamingk
TEHTMaMATAPHHIT TY3HII ailpiM KWiiHEYAANKIapra onub Keamaca Xam Y
CTAPNN [@pakala CEPMAIAKKAT, TeHIMaMaTapn ¥3n sca Gecynakail KaTra
Gimaiu, TYHEH ylapla TabCHP KIUTYBYH Kydiapiad Talikapi macoanap
(enkanap) pa GYpYaKMapHUHAT TPHIOHOMETPHK (DYNKUNANApH KaTHama.
ynnnr yuyn kynpok rpadmxk ycyman doitnanannnamn.

Ipadhiik yeymua manayM MacmraGua GHp-nKkn, Gabian ya KOOpIHHAT
TEKMCAHTHIA IIYTHUHT KOHCTPYKTHE CXEMACHHIHT TIPOSKUMACH KY P,

© Cxemara MaTIyM KYSIapHIHT BEKTOPHAPH KYpCaTHIAMN (YH3IIami), YHILan
CYHI KySIapHHHT KYNOypYariin KypHiura KUpHImiwTam (Xap 6ip Koo piaHaT
TEKMCINTILa Eliﬂﬂﬂull), ¥ MABIYM KYWIApHHHT BEKTOPITApIHN chMﬁTP“K
Kywmugan nGopar. Kyanapru xap Xmn Taprnfia KyWmm MyMKHH, aMyMo
CYNITIUTapy HKKHTa Kyd GYImmm Kepak — Tadnd peakmmdcn Ba Gapua
KAPWIANK KY@TapUHHHT TEHI TABCHP 3TYBYHCH, GymapHuur KHiiMaTh
HoMabIyM, Gupox ymapHuur Aynammmm mawaym. Bynga xyunapHunr
KynGypyuarn énmk Gy Kepak, Gapua KyWIapHIHE TEHT TALCHP STYBYHCH
SCa OMIT afi/manI MapKasHiad YTHINN Kepak, arap miyr ocsa Gymca Exn
THPKAI HYKTACHIAH, arap ¥ THpKama 6¥nca. Bupnuun mapt Ky=iapHHHD
TIMFHIGIC I, WKKHIMICH 3ca KYWIap MOMEHTHHIAT HHFHHIHCHAN HOATA
Tenrurn Genrien.

Ocata nayznunz smysozanamauzi. TpakTop GUTAH YIaHI YCyIuTa Ba
TYpHra GOFINK paBIUILEA TUIYT HKKILAH TYPTTAraua spKHHANK [apaxucnra
Ird GYANIIT MYMKHH.

Tupkama nnyr sur Kyn spKHHINK mapaxacura sra. [lnyr Xaiijon
HYKYP/IHIH B KaMpall KeHrmnri G6¥iinda MyBo3aHaTINKKa ara Gyan6, pason
IOPHITN yuayn y TasHy KypiiManap (Tagiwynap) Guman xnxoananaus, Macaman,
Y4 HYKTAIH OCMa MeXali3M EplaMiiia 3aHXMPIAN TPAKTOpra yHaHram y4
KOPITyCnn riIyr MKKHTa 3pKHHINK flapaxacnra ara: GFinaMa THE TeKHCIHK
XOZ ya ropwzontan aiimannm yku ¥ ra mucbatan sa ropusontan XOY
TCKMCIUKNY BEpTHKWT YKKa nicbaran Gypwia onam. Iy Gunan Gupra 6y
TUIYrita, Kepaknn 6yaran MKKHTa YpHula, eTTuTa (ropHIonTAl TeKNCTHK/IA
YuTa gana TaXTacH, THK TEKHCIHKIA acd YnapiaH TAkKapi Tadmy I'H.I'I,ll“pkll'll)
Tasud Gop. TYpT Kopnycnu muyr GHTTA TagHy FHILHPAK Ba TYpTTa jJaia
TaXTacH GUIaH KMXO3MAHT4HW YYYH TYKKH3Ta Tasndra ara. JIemax, ocma
TIYTA4p CTATHK HOAHWK cHereMa GYinb, ymapum HID BakTiia pocTaall
KHINH Ba cTaTHK XHcoGma® Gynmaign. [MIynnur yaysm ocMa niyram
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Xitcofiania Gnp KaTop mwapmiap Kabyl KIIHHaL: fana TaxTanapH rat
TyGmra ypummaiian sa Gup Xuni y3yHmHKAa scanran; Gapua Kopmyemapra
GWp X Kywiap TARCHP 3Tl FOPH3OHTAT TEKHCAHKA [ala TaxTantapi
UYIHH MYBO3ARATAA CAKIAIIN; Tas iy FIULINPAKKE EH KyY TALCHP sTMaili.
DpKUAMNK Japakacura GOFINK paBHIIA OCMa TUIYIHUHT MYBO3aHATIHK
WIAPTHHJL NKKHTA TeKHCTHKIA KYpHUI Makcaura myBok, apHn Gfitnama
THK Bd FOPIIOHTAL TEKHCMHKIApIA.

Tpathik yeymman choiliananantis. TTnyr cxeMacHHHAT NpoeKUNANAPHHN
(macmrabia) GyiinamMa THK Ba TOPHIOHTAN TEKNMCHNKIaplia Kypamus (66-
pacm).

Byiinama THK TeKHCTMK/MA TUIYITa KyHHLars Kywiap TacHp Kramm:
MWIYFHIAT OFRpIMK Kydd P, Kopmyciap HIDYH I03A1apHra TYMPOKHHHT
peakuuacn ER | i TAXTAIAPHHINT SraT [IEBOPHTa MITKWTAHIII Kyuil
IR, , Tasu FUNPAKKA TYNPOK peakmmich R Ba TOPTI Kyui F,

IOkopnua kjpeatunramniex rpamk yeyn Epanmiia akar HKKHTA
KYUHH AHNKIAW MYMKHH: Ta9Wd peakupdcH Ba Gap9a KapLiming
KYSTapiHIAT TEHT Takeup arysuncumn (6y XaM y KYWIapHINT Tabelp
HIEIE MaTyM Gyrana), konrad Gapua Kyunap, swim PR ea IR sranmym
G Kepak EXi ananuTiK yoyaua XncoGnaniim Kepax. Tnyr oFpnurs,
arap y CeprisUIN YHKApHACA, YIITHT TEXHHK TACHU(IULAH ONHHAINT EXI arap
mayr nofinxananaérran 6ynca wucOmii Maccacn OYItIuA ammKIAHMLN,
Hxxuman xonatia P=gabn, 6y epia g=2,2...3,0 T\, a Ba b —nanaxcanunz
KAAUHANN 60 KEHZAUZN, N - NAVZdazu Koprycaap cow.

IR kywmn amngpam yayn apsan opmyna (30) opramun niyr
KOPIYCHHIHT TOPTIIIrA Kapuuming & xucobnanans, xeitnn (29) nncbaran
R xncobnanaur ba sur cyurmy, (25) dmpu:.un Giina R Kyqinr Moy,
lpopuyna (26) Oyitira 3ca YHITAT TaLCHp ITYHATIIIN - wﬁyp\ldx AHTRTATALI.
Kopnyenapmunr Grp xun 0k1anim WwapTiian YIapHifnr N o3aiapiura
TYNPOK PEaKUAIApIHII TeHT Tabenp aTypsncn R =nR_ anmknanamn. Tenr
Tavenp stysui ER miyrimnnr ypra Kopnycnra Kyiinwiran ge6 xncoGmanau.

Jlana TaxTanapHHIKT 9raT TYOHra YpHEMACIIIT Ba 6Hp X1l y3YHITKIHIT
WApTHIaH YIapHIHT HIOKATaHITI KYWIAPHHHHT TCHT TABRCHP 3TYBYIHCHHH
anutaiivms. By kyudn ¥pra KopmycHuHr lana taxtacura Kyiimnran ne6
xmcobnaiivMus. Jana TAXTACHHIAT TYNPOKKA - 3raT JeBOpHra WINKATAHNIL
kyun IR, xopnyera TancHp KIDIYRUT KapIOmE Ky@napHHUAT KYHIATAHT
TAWKIL KiUysqicn R ra sa mokataEnm Kosgpdummentn f ra Gormmk:
R, =R. R=R/3 Gynramm yayn, wamacn f=0,5 6ynca, R =R /6. Bapua

KOpIyCnap Jlala TAXTaNapHHIHT MOKQTAHA KYSIapHHIT TEHT TahcHp
ITYBYIHCH IR,I:MR‘. AHMETaHAIH.
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66-pacy. I'padmg yeyn Omman ocMa IUIYTHHHT TASHY PeakuMsAnapHi
AHHUKAATITA JOMD CXeMa.

TasHu FUIHpaKKa TYNPOK peakunscn R HImr iy HaIMIIAENR TyMalanii
koathdmunenTn i 6¥itnya p=rgd nncGaTian aHNKIAL MYMENH: TAXMITHAH,
A HE 3wy Tynpoxaap yayn 4=0,1 Ba oMok Tynpok, yayn 0.2 ne6 kabyn
Kinamis. By 6 Gypyaknunar 9 pa 127 KuiiMaTiapira Moe Kemain.

IOKOPIIJLH KeNTHPWITAH KYyWIdp TUIYTHHHT Gy iimama THK TeKHCIHKIATH
NpoeKuAdcHra ¥3 iynanuum 6§ima Kyinmam. OFIpIiK Kyds TUIyTHIEHT
ompmﬂc MapEazHura, TasHg mrmnpaxnmlr pCEiKl.lTlﬁCH R[ F!Um“pﬂl(“l[l!f
¥EH opxann sepTHKwira § Gypuak ocTHAA, TEHT TakcHp aTyRuH IR
ropusoHTara ‘¥ Gypuak ocTHia srat TyGutan a/2 Macoduta ypra Kopmycra,
TeHT TakcHp sTyBun IR, §pTa KOpNyCHHNT dl4 TAXTAcH Ypracura Kyimmam.

Kyunap xynGypuarn nnyr cxemachuan aiipuM xypnnagu. Tamnanran
Macurrabia P KyYHHHT BEKTOPH YTKAIMTALN, YHHHT yanian — IR KydHUHD
BekTOpH. P BekTop Gomwm Guman IR, BeKTOp YHiii Gupnawipnand oy

KYWIAPHHHI TEHT TAhCHp aTysuucH R, AHHC KHAMAaTH Ba HAyHanuoiy
AHAKITaHALH.



Thryr cxemacia P sa IR, KyWI4pHUHT TaBCHP MH3HEIAPH KECHIIMIT
nykrac | opkamn IR, syasnnr iiyramium 61nan HyKTa 2 jfa KecHIITYHTa
Kayap R, Kywiira napainein SHsHK yTRasmwiam.

Kyunap kyn6ypyaruga R, sexTopHUHT ydiian IR, KyUHHAT BeKTOpH
Kyitwtamy. Yiapuinr iFHHIHCH TCHT TabeHp aTYBYH Kyd R, Hir Gepatn.

Tlnyr cxenmacia mykra 2 opkani R, kyuira Mapa/vien WH3HK R, kysqumir
Tanbenp YNIME Grulan nyKra 3 fa KecHITYHra Katap Yrrasnnann. Hykra 3
— By Gapua kywnapmumr (P, ZR_ZR, Ba R) Tenr Tancup spysuncn R’
HUHC KA myKTacH. ¥ HyKTa 3 Ba TIYMHHHT ORIl aiUTanii MapKasi
T T4l §TANran TopTHm Ky F, Giian TeHCmamai. 3 Ba 7, HyKranapun
Tyrpy s, Gian Tyrawupnt R’ pa F_ apHIHT TALCHP WISHFH OIHHAI

R’ ba F_ KyanapHRHT KiiiMaTIapu Kywrap KYNOYpUariian anmKIa .
Byrunr yays R, BeKTOpHIT yunan R, KySHiHE TabeHp YHINFATE Mapauient
TYFpH SIBNK, P pekTopii GOWMMH 3ca 7-3 UNMINKKA MApIIen TYFpH
yiANK §TKasmiagn. YIapHuAr KeclTan HYKTacH KaGyn Kinnran
sacmTabia R, pa F_ (R') Kywiap aiiinanamurai KecMalapHi Depau.

TpakTop OCMa MEXaHA3MUHWAT 30EHONAPHIATH KywiapHi (S, N+N,)
F_ xyunit AB ga CD iijnannuunap Gyiinda axpatné Tommrams.

66- pacMpan kypuem6 Typubumkn, R, na R’.E KYWIapH TOPTHLI KY4i
PF_ imir Takenp YH3IMAT GIan XocHn Kl Gypuak f ra Gormk.
GYpUaKIIAT KaTTaIamnwn GHIan peakuis R' omragp. Topriur Kyumn F.__
T BEKTOPH R BeKTOpra mepnemikynap 6Fnranim yHiHr KuiiMaTic anr
ik Gynamn. § Gypuak FHNHC TakCHP YH3NENIA, Y 3Ca 7T, HYKTAHHHT
woiftnawmmmra Gomnk. By mykrannar xonatn sca AB sa BC 3penojiapHi
Ba TAHY FULIMPArHN Koiltawmmmra GopmK. BC 3penonimmr y3ywmnir
KaTTafami, AB 3scHOMIAT A HyKTacH MacTra CIUDKHINN XaMia Tadmd
FIULIPATI 0KOPHTd KYTapinuin Gitan 1, HyKTa Maumiiara SKIianar.
Byruga Gypuak  Kirapasmn Ba Moc XON/a peakig R, kamasun. TpakTopHIHT
0PI KHCMHTY TALCHD KIVTAUDITAH PEaKUNATAPHITHE BEPTHKWI TalUIKI
Kimypunent XaM R’ kywnnnr sa § Gypuakmimr kniimatiapira GOk,
Tlnyr AULHPAK/N TPaKTOp/IAp GIUIAH arperaT/ianratia R KyWHIHE oL
Ba f GypuakHMHr KaMaiiumi GiVlaH TPaKTODHIHT OpKd FILTAMPAKIapil
KYIAMYY IOKNana, oMINHATIUIApHAT 10KMAmunT 5ca KaMasin. Bymnaii
IOKIAMATAPINT KailTa TaKCHMIUHTAHIITT MAWHHAHINAT TagHY FITUIHPAKIapH
HIMHIHT YYKYPAHIrNHH Ba TPAKTOPHUHT eTakwn FHIUHpaKIapiHia
WATAKCHPAUTIHN KaMaii THpai.

Ocnma Mexanmamuinr wykra A Ba wykra B napmumuar seprukan Gyitmia
XONATHHN VIrapuui eTakyi FIUUMPAKIapHIAT MEXaHnK KjurmMua
I'OKHH.I"IT‘[J'IIIPIHI'“HI' TdBCHp NPHHLUHIIHTA dacOoCTaHTan. MexaHnk K)-:’I]][!M""lil
TOKJATHYTApIad TAIWKAPH IMIPARINK IOKIArmIap XanM Kytagmnaam. Ynap
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TiHprak Gocnmuau, GUHOGAPHH TPaKTOPHHNT eTAKHH FIILHpaKIapnra
IOKJTAMAHH PABOH Y3rapTHpHIL KoGHIHATHIA 2ra.

Fopuzonman mexucauxoa TIyITa Kyitniar Kydnap TahcHp sTai:-Kopmye
HIIYH 1034CHTd TYNPOK peakumsic LR, Tasiy AUIMPAKKa TYIPOK PeaKIiscit
R_, araT JcBOPHHWHT Jala TaXTalaphra peakuiicn IR, pa TopTam Ky

n

Canal yriran Ky'wiap ropH3oHTAT TCKHCTWKIATH IIYTHIHT CXeMacH
NpoCKUHACHTA KYITTam. ERU Ky4H ypTa Koprycra JieMex TyMITYFiaH Ba
TosoHHuan 0,50 Macodama Xapaxar iyHamnuura (26) dopmyna 6yiinga
aHnKIanaran n Gypuak ocTita Kyiwray. R kysn R Kyssusr ropisonTan
TEKHCHHK A nipoekunsgcnnn (R =R, sind), LR, xyun aca arat HEBOPHHAHT
Hwla TAXTANAPHra peaKuManapn inFMHmMcHEn ndoganaiym. IR, kyun
HOpMAla HMUKutanum Gypuart ¢ ocTiga ypTa KopmycHUHT Jana TaxTaci
Y9Iura Kyiinnaum.

Kyunap xynGypuarunn kypuin ERrr Ba R Kywrapius Kymmiiian
Goumanam. TTnyr cxemacia ZJ‘?‘Jlr Ba R KyunapHHHT KeCHIIWI HYKTacH 4
I YTAPTIAAT TEHT TabeHp aTypuich R, ra mapwulen Tyrpn umsnk IR,
KYSHIHT TABCHP 9N3HFn GITan HyKTa 5 1a KECHITYHTA Kalap YTKa3miam.
Hyxra 5 #u T, Guian TyTamTHpHt F'n KYYHHHT TabCHP YHINFH aHHKTaHAIH,
Kyunap kynGypuarnga R, KyqHunr OO B OXHPHIAH [UIYF CXEMACHIATH
7,5 B LR, minr fifnamnuutapira napauien Ynskiap YTRaswant. Ynapamar
Kechummm nykracn IR, Ba F_ KyWIApHWHT KHAMATHHH anmknaim. F
Kyunnn AR, C A, sa CJI, iynamuuiap 6yinga axparnb ocMa Mexanuam
3penonapuuary S, N sa N, kywiap onuran.

X ¥xura F . B F_ KyWIapHIHT NpOeKIscH Gup X GymHmm Kepak.
AKe Xofja TaxMiHan annkIanran IR kymr xucobmiian TysaTHIIIap KT
Kepak.

OCMH nnyrnap Gapwa FHMAHparKmapn Ginan Halla 3acniga Xapagar
KIUTAINTan cepKyBBaT Aupmpakan Tpaktopnap (T-150K, “Maraym™ a K-
701 Typwarn) arperaTaaHranta napHHHT MyBO3aHAT/IHK INApT/Aapi KopHIa
KYpHATaHIapian Xey Kaujai fhapk KiiMai. Vur FHIAApArn srat Ty6Hia
Xapakarnanauuran, wy symiagan 9...14 kH knaccpamt Tpaktopnap Guian
arperatiianral ocMa MeXaHH3MHHHT NMacTKH 3BeHoMapH Oyiinama THK
TEKHCAHKIA HKKHTA MYCTAKMI 3BeHo Kabn wismmamd. Yuap X yku 6unan
Xap xun Gypuaknap Xocun Kwnamn. Bymgail xomia MysosanaTink wapri,
OaTlY, Y4 TeKNCIHKA, SBHH OYiinama THK, TOPHIONTAN Ba KYHIATAHT THK
TEKHCIHKNapia KypHIamn.

Tupxama nayznunz myeozamamnauzu. THPKaMa MIYTHUHE SpPKIH
CHKHIIAPH THK TEKHCIHKJIA yUTa Tagmyd FIMpak Ginan Yeknanrananmm
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YUyH YRHHT MYBO3AHATANK WApTASpiAH (paKaT ropHIOHTWI TeKHCIHKAL
KYpHID eTapmit XucoGmanalm.

Tlnyr cxemachun macirtabfia TOPHIOHTAT TEKHCIKILA Kypamis (67-
pacy). Mabmyn Kyunap xncofnana: ypra Koprycra Kyiiran Kopnyciap
HUMH 1034CHrA TYNPOK peakinsicH IR ; KHAMaTIl Bd KYIWIHID (yKTacH
napauieN KyWIapHi KyuWmum Kompacw 6yiinya aRMKIamagiran TagHy
FUNIHpAKTapra TYNPOK peaxupscn IR (Hana, srat b OpKa FIULHPAKITAPHHHT
ayManamra Kapunmkaaps R, R Y, sa R ).

Ammnammin jo3ny: F, Kyan — XOV TeKNCANIHra TOpTHI Kyun F
HWHT NPOCKIIACH Ba YPTA KOPIYCHNHT fla TaxTachra KYiiiran na ynra
HOpMANIAH WIIKWIAHH Gypyarn ¢ ra OFT4H STaT ACBOPHAPHHHHT fana
TAXTANAPHTa peakiiscn IR,

Tpatpik yeymiua ER, sa IR, kywrapim Kymnb ynapHHAT TEHT Taneip
stysuucn R nn tomanis, [y cxemacnpa IR pa IR, KyWTApHUHT Taheup
I KecHmTan Hykra | opkumm R Kydura mapawiesd TYpH umsnk IR
Kyusimr i Gwran nykra 2 o KCCHIITYHTa Kallap YTKa3wam,
Hykra 2 mIyrHine Kapunving Mapkasu geb aranamr. Kysnap kyn Oypuarmia
R pexToprnr yaugan LR, Kydara mupauien TYFpH YH3NK Bd OTY BEKTOPHHHT
fommman 3ca WIyr cxeMaciary 2 — 0 iyHTIINra MapUuien TYFpR YusmnK
yrxasmwiaigt. By TP WH3NKIapHITHE KECHLINIT HYKTACH KaGyn KIUIHran
macmrrabua IR, pa F_ Kysnaphu anmnaijnran KecMatapii Gepai.

67-pacy. Tupkama Xap Xin JpHaTIUIFAHAa THPKaMAa IUTYTHHHT FOPH30OHTAT
TEKHCTHEArH MYBO3AHATAHI,

m}"l‘ THPKAMAacHHIHT XOJaTHHH co3nam MYMEKHHIHIT YYYH YHHHT ¥
éxn Gy XonathEn Toprim Kyun F o T# TABCHPHHIT JPraiiul JIO3HM.
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Arap Tuprak mykracH 0 nykra 2 opKain 3raT [CBOpHTA Mapauien
YTRa3HATAH THEHKLA Koilnawran 6yica, yijla WIYTHH XapaKaTIaHTHpairan
Toprim Kyun F_ EnGom Tawknn Kumyynra ara Gyamaiunr. By xomaria
F =F Ba F =0. Toprmu Kyunnmnr Gyniuaii HYHATHWMAL IUTYT THPraKa
TPAKTOPHHHT TYFPH YHINKIH XapaKaTHHH By3aluran (arap THPKaK nykraci
0 TpaKTOPHHHI CHMMETPHA TCKHCIHTHAA XKoilmawrania) énbom kyu
6ymmaiian. F r=l‘.] WAPTHH TABMUHIAHIATaH 0 HYKTAHHT X0NaTh HopMan
xonar xwcobnamamn.

Tnyr cxemaciyia THPrak HyKracuun yurra xyuupanus: 0 xonarman 0°
xonarra. Bynnnr namokacia 0°-2 Toprim wnsnen OX §in Gunan Kangaimp
Bypuak +6 xocin Kwtamm. Kywiap kyn6ypranuta 6np-6upit 6ivtan xecnmrysra
xamap R sexropiinr yumian 0°-2 ra napautel TYFpH YH3NK, YR Gomimian
aca LR, Kyunra mapauienl TYFpH 4n3nK yTkasamus. Kypmin® typuGumki,
THPraK HYKTAcHHN YHITa KyUHpPrania sraT AeBopIapiiinT fata TaXTalapur:
peakumscHii Kamaininum tydaiimn (ER', < IR) Toprum Kyun (myrsmne
TOPTHIT x,atpl.unm{m) KaMaslH, SHHH Fnc Fn_. & GypuakHiur };uﬂuarmup
KHiAMAT v rada KaTTanalripid srar AeBOpIapHHINT [Jana TaXTarapira
PEAKLMACIINT HOATATE KaMalTHPHII MYMKHH. Bupox, Gynna UTYrHIAHT
Xapagarin Gapkapop (pason) GynAMaimn Ba y WIOHWSH HOPHUTHAN KHIGL.

TOpTlII.IJﬂl KAPIIUINEHIHT 3HC MITHITMAT KHiiMaTH F,,. KYuimmr BCKTOPIIER;

KYMHITHT BeKTOpHTR Hepienyukynap 6yaran xomta 6ynamt. By xon tipkamr
HYKTACHaH KapUWIUIHK MApKaznra j-"TKiﬂmll'ﬂﬂ TOPTHIL YH3NFH KadpuKaT
iyHATIIOIAn YHITL, MKt Gypuart ¢ ra tenr 6ypyakka oFramm 13
Oepaun Ba TpakTOpHN ENGOITA TOPTYBYH KYY I03dra Kelajm,

Tuprak nyxracn wanra 0 xomarman 0" cwokuranga 0”- 2 voprimm
wanen OX Vi Gmnan =6 Gypuak Tawsmn Kiwtan. Kysmap xyn6ypuarsman
(67-pacy) xypurmG TypuGuukn, Gymua F' >F wa IR SER awim juwra
TAXTAIAPHTa AT JACBOPIAPHIIHI PEaKUILIAPHIIT OMININ HaTIDKACH
TOPTHINTY KapUIUIHK OPTAUN Bia TPAKTOPHIHT TYFPI YI3HKIN XapakaTi
Gysmwrnn. Xucobnapra kypa §=-10" pa ¢=27" GyAraiia wWIyrHIHE TopTHIIT
Kapmpanrn yprava 10% ra owapn. BunoGapun, THprakmmar Gymmai
ypuaritmmn MakOyn anmac.

Arap wynra yxwam GyivramMa THK TCKHCANKNR TOPTHIN KYYHHIIHr
NYHATHIHE YHIHT KHAMATHIS TahCHPHAN TaXTHA KWINHCH, Y MM
MHKJIOpra FOPH3ONTIA Kangaiigup § Gypudk octija oFraimia sra 6§maur.

Tanaii Xo/uiapua TPAKTOP KOJIEH CHHWHT KEHDIMIIIN KATTATHIN B MUY
Kopnycnapun kam comnianru Tydaitnn (aftHiKed, orup TYNPOKIap
I.I.l)’J.ll'DpJ'li][Il'&][IJ.lH.) THpPrak HYKTACHHN NAyria ba TpaKTDpnu IIOPBIH.F[
Koflnawrupu umKonn Gynmaiim. Wymmar yuyn mwryrimar topram
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yisnrnan OX YKira mapamien cakiab, yin 4anra KYy9npHIn sXTHEKN maiilo
Oynaym. By Tipkama miyniapia Aana TaX TANapuiMEL Y3YFIHIMEE Y3raptupnt,
Gavan 6Wp ocMa TIYTIApAa 3ca TAXHY FIUUIMPAriif 9Man ToMoura cypnO
AMANTd OIIHPIUTIIH MYMEKHH.

Tasnx ubopanap

Kecmw, aiinanTHpini, OMITATHII, aFfapiil, Yana aFiapHino, jeMex,
AFJAPII, THF KUUTHINIH, KOpIIyc, YHMKHpKap, GoTHK 1033, KaBaprK 103a,
TOPTHIITE Kapinuk, TEKNCNHK, ANHAMOMCTpP, NHYOKE, BapHamng
KoathHmienTH, MyBOIAHATINK WDAPTH, OFMPINK KYHH, WIKATANHII Ky,
TOPTHINTA KAPUIUTHK KY4H, YIHK KApIIImHE, NataXcann tediopMaisian,
KNHETHK 3fepris, Makbyn (pammonat) (opMysd, COTHIITHPMa KapITHITIK,
KyBBar capdpn, oiigant i KospRUeHTH, KON KapuWHANKIap, I0KOpH
TEANK, TWIYTHIHT MACCACH, TadHY peakini, Taqny FIULMPAK, Ja1a TaxTacH,
CTATHE D.l'yBG]E.II.’lTJiIlK. AHANHTHE Ba I‘panHK Ycymnap, apEKHINTHE unpu*ucn.
Byilnama THK TEKNCIHK, KYY MOMEHTH, TYNIPOKHIITT PeaKitiACH, HUIKATAHHLT
Ky, Kyaiap Kynbyp4ary, THprak HyKTa, Mafda TaxTacH,

Hasopam casonnapu

1. Thiyr xopnychimar TekHeANKgarn Ky Tascuinm Kenvupunr? 2.
Kopnycra TynpoKHHET Kapmink Ky R kanpaii anuxnanamm? 3. R“, R,
Ba R“ Kydnapnn anugnam gopmynanapiuan xKeatupunr? 4. Rw Kyun X
yenra nncGaran Kamai OGypyak octupa fiyHanran? 5. TynpokHHHT
TeXHoMOK Xoccamapn R kywnira kamgait tancnp wiwnm? 6. Tnyokanar
JMaMETPHHI anminan dopmynaciun Kentupnur? 7. Tekne ANCKHunr Ky4
rapcndpri kKentupuar? 8. TIyransr TopTHIIra Kap iy KaHgail yeyutap
Gunan anuknanamm? 9. B.IL. Topsukunmunr makGyn dopmynacnan
kenrnpinr? 10, Thayransr oFMpaum YHITHT TOPTHII KapIIHINTHTa Kanmgail
TARCHP KYpcaTaiim Ba yui afnsiam dopmynacunn xenrnpiir? 11
Manaxcann gechopmannanannm Ginui GOFINK TOPTHIIN KapIIimiK Kydit
Karail opyyna opkanm ammknanam? 12, Thiyrapsr Teamim yRuAD TOpTHI
KapUiiimira Kauuai Tascup kypcaraun? 13. IInyramer consumTrpMa
KapUIwINIiim Tapenduianr sa yan annknam (opaynacii kenmiupunr? 14.
Thnyramnr TopTimra KapmmanriHl aHHKTAIHAHT cofuta (hopMynacHi
kentupunr? 15, TIIYrHAEAT cAMUTHPME KAPUIAAHIHHA TYNPOKHIHT
CONMMITHPMA KAPUIMANTHAAH KaTTamurinn icbotnab Gepuur? 16. Ocma
TAYITa TakCHp aTyRuN Kyumapan Kentupinr? 17, TUyrHUAT MyBO3aHATINK
mapTiHn Kentupimir? 18, Ocma miyrHUHT MYBOZaRATANTHHI AHMKIALIA
Katiait waptnap Kabyn xwnmam? 19, ThpkaMa moyrma Kasgail Kydiap
Tavenp Kiam?
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§-BOB

BOPOHAJIAP BA FAIITAKJIAPHHHT ACOCHI{
KOHCTPYKTHB DJIEMEHT/IAPH

1-§. Boponanap

Boponatap Tynpokka 1o3a nuuios Gepafnran Kypontapianp. Ynap
TYNPOKHHIT I0KOPH KaTHaMUHN IOMIIATIOL, daaa 3acHHN TCKHCTan,
KATKAIOKHI Tapuanam, Kecakmaphun safitanam, Gerowa yraapnn
ifKoTHW, ypyF Ba FFUTNapHI KyMUWm yuyn munatinann. Boponanap
WU OPrafiapuiHHr KOHCTPYKMNACHTE KVpa THIIN Ba ANCKIN
O¥naun. ArperaTnam ycynnra Kapa® THpKaMa Ba ocMa Gopomanapra
AXpaTHIann.

L.1-§. Tomn GoponanapHuar TacHiuianuum sa yiapuunre
KOHCTPYKIMSCH S0 eMeHTIapH

Tiwan Gopouanap sur oinil Kyponnap xmcobnawamn. Bymgai
GOPOHWIAPHITNT HLIMI OPrali THW Kypunnimia 6¥anG, HKKm € nomd
Kubn vurtaiign: omunrn KMppacw Gunan Tynpokmy Epajam, éndom
Kippawiapn Ouian aca YHHHP 3appalapiiiil WKKN TOMOHTA CYPa, 33ai
Ba dpanamTHpajgl Ba KaTTa KecakjJdapHN I[ap‘mmu'lull. TI!H.IIIH]]
KOHCTPYKUNACHTA K¥pa TYFPI, MAGKQIH Ba NPYRUIACHMON 3MUITAH YCTYIUN
6¥mamn. Kpaugpar kecumian THmHmEr yuu Kug Keciwiman, Tiwnn Goponanap
Ounan Tynpokka 3...10 oM uyKYpAHKKY HIUIOB Oepittain.

Tuwnyw Goponwrapan tacknduiannmn 68-pacMra KenTHPIITAH.

T 6Goponanap pazndacura Kfpa fana By YTIopiapra MyCKaUlanran
Goponanapra axparmnay.

HunaGon Goponatap WIIMH OprafmiapHHERT pamara GepEUTHII YCyIura
Kapab xysrwimac (GHKP) THIWUN, WAPHAPIN Ba NPYANHACHMON THILIN
Goponanapra axparmnam (69-pacn). Kysramvac Ty Goponanap Gurra
THIINrA TYFPH KeMauHral oFrpanrira Kapab enrn (Gurra Tnwmra 5..10
H ornpmuk), yprawa (Gwrra tuomra 10..20 H) sa orup (6urra Timmra
20...30 H ornpmik) Goponanapra Gymmmamr.

Kysranmvac Timnn Goponamapia KyHALIAHT KCCHMI KBagpaT, MOMpd,
pomG, yuGypuak Ba DIUINNC WAKMIA GYnran THmMNap Kyumammmanm (69-
pacy). Keagpar xecuwn Timnaprmir yTeapauk Gypuarm 2y=90". VuGypuax
KecHMmn THimtapua 2p<60%; pomG kecumsm THUmlapia yrmac Gypuarn
ONIMHTA KapaTiaranga 2y=120°
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TMamxacivon Goponanapia ECHMOH YITH MaXcyc THIIUTAP KYJUTAHMIAIH.

[Inefichnn GopoHanap KaTTHK THUUTH GopoHamap Ba CylpaTMamapHHHT
(BonmOKymKa) afipin XycycHATIApHHH y3ura Gupmamrtapran. ¥nap érougan
KN METWIUAN HCTAIH.

[Tapnnpan Goponatapra KyHgananr Opycinapi, TYTHO TYpyBTn THUDTApH
K§3rwnysuan sa Xap 61p 3BeHOCH WAPAUPIN GOFTANral NKKHTa CeKumsian
nGopar THI GOpOHANap KHpail. YNapHUHT MIIMI OPTaHIapH Xap XHi
wakngarn Timnap 6ynn6, Gynma mxkHTAa TImTA wknama 9,8...157 H mw

TAILK I KIUTaI.
Typenmon Goponalap yHHBepcad, eHPINUIAIITHPIVITAH Ba Maxcyc

oTRAmnATIMIapra GymiHam.

Yunpepcan TYpeuMon Oopona THUUIAPWHIHT Y3YHITHIT Kamaiinb
Gopamiran yuTda KeTMa-KeT GOFnanran 3pcHONapUaH nGopat: GHpIHTIL
3peHOMA Y9 JTKHPAAHTAH Y3YH AYMANOK THOLIAD, HWKKHHYNCHLA —
MIMOKCHMOH YOUTH QYMATOK THITEP Ba YIIHYHCHE — YTMAC YUIH LYMATTOK
Timmap 6§7m6, Xap Gup ssemotant 6uTTa THINA J0KJaMa Moc Xoiyta 0,85;
4,9 sa 3,43 H s Tamgnn Kunagi.

r Towau Goponaaap |
L 3 ! = L 3
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T T
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68-pacwm. Tumwin Goponanapun tacHnduianmmm.

116



69-pacw. Boponanap.

A - Kpagpar xeensn Tiw; 5 - gonpa kecnyin T B - osan keenwnn i I -
namxacumon tiuw;, M - t¥peiston Goponanuur THutapi; E - yrnok GopoHaHuur
mroKerMon Trwnapi; K —npysunacinon Goponasmar Timapi; @ - B3TC-1,0, 6 -
Typeinon BCO-4; g - wieii Gopona [TB-2,5; 2 - MOTHEANIHT HUHACIIMOH JHCKI 1
Ba 2 - paMa nuankanapi; 3 - T 4 - THPKaMa Kyprinma; 5 - ocManimr Gpye; 6 -
YCTyH; 7 - Gapmox; 8 na I3 - aawkupnap; 9 - Taaus; 10 - topriar; 11 - pamka; /12 -
TYpenmon nonotio; 14 - uineiich; 15 - enka; 16 - para; 17 - miyox; /8 - Tapoknap.

Enrmmnamrupunran Typenvon GopoHanap yunsepcul TYpCHMOH
anmnmupmmr MOJ[I!'qJIIKill.lII}lCI! KIICGGH&HH\J{H Bl y'J'IilP AHYa cHIIT
UHPONTAapia NN YOyH MYIDKTAnran,

Maxcye Tipeumon Gopomanap - OTKAULTari<iap OJMHTH WEKN
ﬁcpnlmmlpﬂun MUY OpraliiapiHITHT WaKmm Guman tbnp!{ KHnamiap:

GOPOHAHINT KEHITIIN B Y3YIUITH GYiya Xap WKKIHHI THI! ZYMIOK Ba ©

Yau yun “ypuak nammacn” WAKMHIA KTHHTAN.

HMpyscurnann GopoHanap npyKNHACiMON TYIATLAl SCalra Y3yH arUIraH
Tllll.l.'l'I'dpril ara. Ynap UFIIP Bad CHTHI ﬁopm[anapm Il)l(pil'l’lll'[iﬂ.i“, OH[IJ
Goponamap yayn xap Gup Tiwra Gocum (okmana) 6,85...18,6 H un ramknn
K.ll!li!;lll, eI GOFONE.U"JPJ!.EI yJ'IilPH'HHF THIIINE 10KITaMR C'ﬂlq’l!"l]l ﬁpﬂll“ﬂﬂﬂp
OIutan TasMiIAnALH.

TIpy:RUNACHMON THULIAP KeCAKITAPHU AXIII NapYuTaiiin, MIyHIHT YOy
YIApHH TOLUTH Ba WHMIIN TYNPOKTapia XaMia mnumsnoann Gerona yrmap
Ginan ucpmocnanran epiapia Kyanaimap, TIpyKuHACHMOH THIITApHI
Kyuny TeGpannmwn Tydaiinn Gyngail THmap GWAan KMXO03ManTaH
Gopotianapra kam gapakafa Gerona yrmap THEmamE. M nafimiga Tynpokmi
VTa mailranawnmm NPYXHHACHMOH THILUTAPHN KaMYWINIHEE KRpam.

Yr3op6on Goponanap tHuUH GOpoNATAPHUHT GHp TYPH XMCOG/AHAIN.
Vnapuunr afipum 3peHo/api mapHupii Kwinnam. By sca ynapnn y13op
I03ACHHIHT HOTEKHCTHKIAPHTA SXUIH MOCITATTYRHHT TasAumiaim. YropGon
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GOPOHAITAPHHNHT WY OpPrafaapH 6np €KkM HKKHM Y4H YTKHpIaHran
NUHoKCHMOR Tunuiap 6ynim6, Xap Omp tHmra woxmama 8,8..13,7 H mn
TAIIKIL KRR

Kiaranmac Tauuin Goponanap (enril, ypra, oFip) K¥IHHYA MIyr Kn
KyIuTHRaTop OmiaH Niios Gepunrangan Keiiiil TYNPOKHHAT I0KOPH
KATAaMIADHHN IOMITATHI, SKHUWA4H OMINH Jala 1034CHHH TeKHCTal,

KCCAKMAp B KaTKQIOKHH Mapyaraut, counl sKIVIFaH YPYEIap Ba :?anapr-m
Ky, Gerona yrnapun fifKoTi, Gefa SKIITaH epirapia Ba YT3opiapia
YEITIAPHIE KYMUI YOyi Kyulanmiams.

[lneitdn Goposanap spTa Gaxopia WMIIATHATAN WYATOP 1034CHHI
TeKHCNAM B TYNPOKEL HaMITKHI Cakfiaw yqyn Kyuranmnagn. AfHinKca,
ymapHit cab3aBOT IKNHNAPI Ba NaBiarit SKIUITa TYNPOKHI Tafépiam yayn
KA MaKcanra MyBodiTKImp.

Tipeumon Goponanap TyNpoK 103d KaTJaMHHE IOMUTATHII Grutan 6mp
paKTia Gerona YTIapin YKOTHIN, KATKAMTOKHN Mapyaiall, JOWIH Ba T0TMHK
KIUTHHACAH  SKIHIApHIHT RYSKIapHHE TEKHCMA YIYH MYJDKaTanram.
Maxcye tipcnmor Gopomanap - Kamblarmuiap KalUlH NaBaarianne
sKmapin cniipaknammipnm yayn Kianamuanr. Typenson Gopomanap
penibedhra SXOIM MOCTAIIAI B TYNPOK 103ACHIEL TEKHC HILIOR Oepaim.

OFup npyxkunaciMoH Gopowanap OFip Ba TOUUIN TYNpOKmapia
Kytanmnagn. YTOK KWIainran eHrml npyKmHacuMon Gopomaiap
T}"I’[PDRIII!’HF IOROPIH KATTAMIHI IOMURATIHI Ba YONWE KIUTFH AT BKIIILlIul'ma
et Gerona Yrmapin AyKoTHW yuyn Kyamanmag. YIapum Kypyk it
mapulfr:lmplmu K}-"J'UTHJJ.I HHYa MarKcamr:a M}"BOCIJIIK.[[IIP.

Vr3opraprin mapBapiny KU yayn §Tiop Gopomatapi K¥aniams.

[Oxopiua Kenrapiuran GopoHaTapHuir MILMH OPraMIapH - THUWITAPH
IATApIIanMa Xapakat kpnagn. Huomm oprammapn ylatsma opkain chaon
afimanamiran (teGpanma Gopora) Ba TYNpoK GuiaH THLUIAUNIL Ky4u
TARCHPIA Aitnanagiran poraunon Goponanap XaM KYIUTaHIUTALN,

Xopiknit dmpmanap thaon Tabcnpian GopoHwIapHN Kenr Kynmaiin:
PUT{)PJ’IIT {TIII.LIJ'.[HP]III K}"’I.IIHM‘IJ AllranMa Xﬂpi{KﬂTll Gﬂﬂilll) Ba  THIITH

CCRUMAMAPHINT KYHLatair Tebpaiva Xapakati tpaktop KOBIan onmmamm.

Poraunon Goponanap (MoTHrAIAP) SKMHIOPUATT KATKATOKHH Tapaa,
HHIM3NN GOpORATAL Ba HKHHIOPIAPra HIWMOE Bepiml Y9yH KyIUTaniutaim.
By Goponanap ma MOTHTAnapiiHr HIOYH OPrangapi YKAapia 3pKim
VPHATIUICAR HITHATI JCKIapuip (69-pacn).

Muamerpn 350 MM GFNran MHCKIAp SMUIFAH THUUTAP GIUTAH KIXO3MAHTHH.
Karkanoknap wommartiiramga Qicknap «sHcaci» GIUTaH WILUTATUIN, Ynap
KYKapn' YHKKAH 3KMUnap cnilpakIaurmipiiranla «TyMIIyTis GIUian TecKaph
TOMOHIA ailTanamn.
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Tauwm GopoHarapra Kyilngan acociii arpoTexik Tanadiap Ky
Goponanap Tynpokuu 4..6 cM HyKypAnKgan Maiiga HoHagop Kb
OMIIATHINN Kepak. ByHua OMIaTHirad KaTaaMIard 25 MM HaH Maiida
pakupsnapuunr Mukgopu 80% man kam OYAMacHuri, OMMaTiACaH
KATIaMHAAT TYON 3ca Tekne Gy Kepak. Hinnon TYGIHIHT ypRAUIAPITT
Ganamuyrn 1 oM gan ommacanry kepak., Bup fimumk Geroma yrmap
FumpHanmm Kepak.

1.2-§. mckimn GopoHATapHIHE TACHIIAHNUN B KOHCTPYKUHSACHIIHT
ACOCHIl eMerrTIapH

Huckni Goponwiap 6¥3, GoTKoK Ba GyTazop eprapra mmios Geprania
HHMAN ManaXcalapun Ba KecaKNapHH Malijanam xamia yr3op Ba
YTIOKTAPHI X IIUTATT YOy HODTATIIAam.

ek Goponanap sasudhacnra kypa ganabon, Gorbon pa Gorkokbon,
TpaKkTop Giian GoFTaHmm yeymura Kapab ocMa Ba THPKaIMa Goponaitapra
O¥mumamn. [Tucknn Gopomanap cummeTpik (706-pach) Ba HOCHMMETPHK
(702-pacm), ornp Ba enrun 6yamm.

Tucknm Goponamapiua wmyH opraf cnpaTigle HeTIapn YTKApIaHTan
TeKNC Ba Gornk chepHx mickmap kymnannmam, Ornp Goponanap Kecik
AneKiap Guuran X oananran (706-pacn).

Ineknmaprimr xapakTepmt afipiM XycyensTH mynian nGoparku, yrap
MW Kapagnnga Mawnma EKW Kypor pamaci OmiaH mirapiiianMa XapukaT
Kty Gunan Gupra TYNpoK peakUpscl TARCHPIAE XaM ailnama.
Hﬂl’upllnullmn XApaKaT KIULYBYH N oprawiapian apkiipok ek
Komumitapn 6mnan kam tokuname. Mo sakriga Gopona kurra GyiMiran
NWIXCANN KHPKadH, YIapHi Mailfanaiin Ba KicMan arpgapnl werra
Tamaim. Juckmn nuran oprawimn Kyporuapii KUIaHminmi (akar Tolap
Grunan nduocsanran TYNPOKAap/la HeKatraH, Sy AMCKIapHIHT THETAPIHI
MYCTAXKaMINrH Kam GYraHm yuyn ynap cunagi, jpehopaaussianain a
Te3 YTMacmaHam.

Hanabon pauexnu Eopnu:ump Xaliganran Jana lo3acHiarn 9uMIn
MAT4XCANapHH Ba KeCAKNAPHH Maillalam, Ky3ri Wyaropra Gaxopia sKmur
OfiHAan mop Gepiw, Oaban Gup Xo/uapia 3cd4 SKIIMAT4H UIYHTOPHIT
KVIBTHBALNS KIUTHII, AHTHITA HOUoB Gepyin Ba YTIOPIAPHI KOHIIAUITHPILT
yayn Kyutanmnags. Mooos 6cpror gykypmiri 6...10 oM, micknap guaMeTpH
450...500 mm, umcknap opacuparn macoda 165...180 MM, Xapakat
iiyHamnunra ancbaran QHcknapan ypratnm Gypuwarn ¢ = 10..22°
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70-pacy. Juciom GaTapeanapHinr BOFITAHMII CXEMACH.

Omarna, pwtaGon Goponamap WKKN NAMH CHMMETPHK Gyiamn. Anmo
OXHPIT NailTa KyBBaTan TpakTopnap Guian arperaTiaml yuyH HKKI HamH
HOCIMMETPHK Gopoanap XaM Kynamurasnti. Kam KyBBATIH TPaKTOPI4p
GUNAA KaMpam KeRTIHM KHYHK Gyaran ocma Gopomanap KyIUTanmzai.
KyBBaTImpOK TPAKTOP/AP GHIH MILTAUT YUyH KAMPAM KEHTNTH 4 M rata
GyIran KATTHK KOHCTPYKUMANN Ba KaMpaw Kenraurn 10 m rawa G6nran
MWAPHAPAN KOMCTPYKUMANN THPKAIMA JICKIH GopoHANap KyJUIaHHIam.
By Typuarn Goporanap fyinapia MHEBMaTHK TYTHakiif FAIIHPAKIap Grnan
XapakaTanTnpunagn. Bopona nmuM XonaTuan TPAHCTOPT XOMaTra
FIAPOLNEAPIAP EplaMiiia YTK A,

BGorbon Goponanap acocal THPKWIMA HOCHMMETPHK, Gy aca GopoHai
TOPTIM WHINEHEN KYMWIAHT (Y HaTimis CHIRHTHIONN TaBMIHTATLT,
wynnAr yayn Tpaktop Oy Gopoma Giman GHp Xun Kampatr KeHrTITKLars
CHMMETPHK Jicknn Goponara nncGatan GoF JapaXTaapi KaTOPIHEH Y30K
Mucmi.la\ua XApakaT KITTHITH MYMEMH.

Borfion GopoRwiap MeBaTH JapaxTiap KaTOp OPalHFHga TYIPOKHI
oMIDATI Ba Gerona FTAApRE UMPHID Y9y KYIanitai.

Borfon GopomanapHitHr YpHaTHU Gypuarit ba AMCKIapHHITHE LHaMETpH
AunaGonr GopoHanapHAKHuan KatTa (mmckmap juiamerpin 560 ma rawa;
a=135...25%).

BorGon Gopona Kaiita frranga yiur wupios Gepum uykypimari 14 oa
radu G MyMKIH.

Ornp éxn GorkoxkGon aucknu Goponanap 25 oM UYYKypHHKradu
KYpHTIran GoTkoxmapra Onpnuun miios Gepiim Ba GyTazop-GoTKOK
TUIYTaph GHIaH KyTapinran manaxcanapin Gynakmam y1yn Kyamanimmln.

By typuarn Goponanap ofaTia THPKaMa HKKI MM CHMMeTpPHK Gymami.
Bavanga Gnp wamn ocma Goporanap Xam Kyumarnnam. [ncknap opacngard
GYIUNTKKS IMITap Ba GYTaANapHmHr WOXTapi THEMNG KONMMactun yayn
OFip GopoHwIapHITHT [cknapn tHamerpi 560...660 v, IHCKI4p OpacHiarn
macoda sca 230...280 s, By ypaarn Goporanapia mMCKIapHIHT GaTapedac
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ofmia 6 TATApHUHT WOXTapH fiNFIING KOIMacmiri YayH KecHk MHCKnap
ypuarnnamn. Keewknap yubypuak maknmma 6ymmb, muck TuFmmanr Gyryn
yaymmrn Gyitiga tenr macothanapia koiinawran, ynapaunr conn 8..12.
Hnexnapunnr ypratnm Gypwarn 10...20°%

2-§. FanTaknap sa FRATHpaKiap

Fanraknap wium opramiap KaTopura KHpai, TyHKR YIap TeXHOIOTHK
Q"CPHHHHHII GHH(BPHL[I )"‘l}"ﬂ, ABHH TYT[pOIQIH[ JHYman y‘l’}"ﬂ MS‘J'I)IC&J'I.I'[HHTEH,
FIIIAHPAKNap 2cda EplaMui, XH3MATYH OpraHnapra KHpagd, WyHKHn yaap
TagHy €Kn GHp BaKTAA TasHY Ba MAlINHAHH XapaKaTlaHTHPYBIH aaambuml
yraitgnnap. Ynapuo reoMeTpHK WakiauHn Gup Xwanurm (ynap acochnia
alimanauran TOPH3IOHTAN YKIH LHITHHAP ETaun) Ba TYNPOKKZ TahcHPH
XAPAKTEPUNIHE ¥Xaummr GupramTipaimn.

Fantaknap TynpokKa sKHIIIaH OUHH B 9KHIIAR KEHIH 0B Gepuur
YUYH KyAmasiiiimn MyMKHH. Yiap sxmmrada fana o3aciHu TeKHCaam,
KCCUKIApHN NapyYaial, acocHii MIUIon GepHmaaH KeifHH XoiUlamMaran
TYNPOKHH 3M4Iall YayH KyUTanmwiag. DKnnyan Keifis FarTaknap oKopi
KaTIaMAn 3ieutal, YpyPIapHn Tynpok Guwian GORTaHmumimmi SXuraiinr,
HaTKaga Yenroap Teapok yunb unkamn. Kyprox xydymiapfa TYnpoKHH
A YHIArn HaMan OYETannt KeTuian KaMaiiTupai.

Basndacn 6fitnua panaGon sa GorkokGon FanTaknapra GynuHAN

Fanrakmap Tekuc IDMHUPHK €Kil TYNPOKKA WHTCHCHB TABCHP KM
YUYH MIKWUIAHTAH Xap X1 TypHarmi Xupmwiap, pagian pa yK Gyimya
GYpTHEITap GHitan KIXO03MaHTaH AfpHM XATKA BA IMCKITAPIAH TAlUKI ToNraH
G mummm mymxinm.

HIyiunr yayn 103acHMur wakmt 6§inua Tekuc WHMHHAPIK, TeKHC
HUWIHKIN, XanlKann (HBIIHC“MDHL XATKATH THILTH, XWTKIH TenKnnm,
GOpOHACHMOH Ba XHBHWIN FANTaKIap Gynaum,

BorkokGon FarTakaap jrsoprapin na Kyputiirad GoTKoktapin Gocum
YIYH KYUTAHWTAM,

Janafon FanTaKaap TYMPOKHI 3MMT4ll Ba TCKHCIAWI, KeCAKIapHH
Maiijlanau, TynpoK ba M3 KaTIaMIapHHH Oapuatai, Maijia ypyRmapHi
KYMI, KYK YFITHapni KYMHIIMaH OAUHH 3300 Ba TYTIPOK 3pO3HACHIA
Kaplifii Kypai MaKcanja 1o3ara Moc npodhun Gepii yuyn KyuaHiiam.

Manabon TeKnc NWIMHAPHK Fantaknap (71a-pacM) TYNPOKHIAT 1034
KaTNaMIHI 3IMUTAI BA TeKHCNam, COBYK TahCHpHULE TOMIIIATAH Tb’ﬂpﬂuﬂpﬂu
KY30i SKMIUIapHN XaMia Awnn framiapun Gaxopa Goctupim (Monanaur)
YOIYH KYIUTa A,
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71-pacs. Farraknaprnunr typnapu.
o - TEKHC WITHIAPHE, f- TeKHC-KHPPaT; ¢ — XaTEATH-TOHAcCHMON, 2 — XalxaiH-

THII; § ~ XATKATH-WIOPANH (TEMKIm); e - GopoaciiMoH.

Texime rFanTaknap Kecakiapin Mailgaraiinn, OHpoK, ynapHi TYNMpoKKa
Gocapr. Yaymuil mmnmapra MyKQUIanTal TEKAC UIIHHAPHEK FAlTaK mamn
KoBak Gapabanm OyauG, ynnur nukn Oywanrm TYmpokKa Gocmmum
KymafiTHpim yuyn cys Gunan TYmIRpummmn Mymnn. BapaGaununr
anasterpir, ogataa 700 s, yaymmmrn 1400 s, curmvan 500 g, gyiinnran
CYBHITHT MIKIOPHTA Kapa coMTIITIpMa GoCiM FATTAKHITHT | eM y3yHanmira
(Kampam xenrmarira) 23 gan 60 H rava yarapaun. Bynjail rantaxiap 6Gup
HeuTa CeKUNAmapian nbopar GYMILII AMyMKIH.

Texuc-Kuppann FUrTaK (7 16-pacn) Gypyakimt TeMHpIan XOCIIT KIUTIHTAH
KHPPUTH 1034 KOBYPFUTH MUIoQ KHiINpuaran UIMHAPHK FITAKIND.
By rantak xecaknapnn Tynpokka GocnG KHprusmm XaMmia Maiiganam
KoBImaTHra 313,

Xankamn Furraknap (71e-pacM) TYNPOKHUAT MACTKH KaTIarIapimHit
ML YIYH MYTURQUTARTaN 63110 Y MOHACIHMON I 10347 XaTKTAPIEH
nbopat. By rantakmimr yTKUp WHITYKA NOHATAPH TYNPOKKA YYKYp KupnG
YHUHT ACTKH, SBHU 1034 OCTKH KATHAMIWHN 30Uiaiian. ranTak yrrauman
Keiliii XocHn Gynran ypxawnap G6Ym mycraxxam GYIMarammurim yuyn
dpHKHanapra Testa nypal Tyuramn pa IOMIIOK 1033 KaT/IaM XOCT KIUTa.
XaIKanaprinr apUKYUIapHII THKIUTIG KONraH Kecaklap/Ia Towiall yayH
RWIKATH Pl TaKTAPHIHAT CeKUMANapi HEKKH KaTOPIN KIUTHHALH, S5HH Gupn
WKKHHYHCHIAH Keifiti Xoiinamran nkknTa Gatapesaan nuopar. Byrma Gup
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KaropHuur xKuppanapn (ImoHaIapy) WKKHHYIN KaTOpHHRT 4pHKYamapH
ypracura xoitnamagn. YnapHuHr GMpH WKKHHYNCHTE KapaMa-Kapiui
aitmann®, TRENING Ko/ran KecakmapHi 33a0 pa énmnnb Konran TYNpoKIan
Toswnaiign. Barapesanap 6up Katop XoilnairaHia To3azarmdiap
| Kyulamumnmagm.

Xanganu-runum Fanrak (712-pach) noHacHMOH Ba THIUTH ITIMH 103710
FAIMa-Tw1 YpHATIUIraH XaIKatap Tyiutanmigan nbopar. Bynnail FanTak TYNpox
KaT/aMiaan 7 cM raqa ‘{mpﬂ]ll(nﬂ Slr‘lﬂil]vﬂl.]i Ba 1033 KaTmaMHi 4 oM
KaTHHANKKaua woMmatam. Tonacivon xankanapuinr miaverpi 350w,
THUITapHuKn 360 MM, ysymmursn 1w, GHp caHTHMETp Y3YHIHKKA
comnmTipma Gocimn 23 H. Xankanapun Ennuiran TYNpoxian Ba yCHMTIK
KOMMK/AP AN TO3ATAHILIN YIAPHN Xap Xil TeInKa ainammurn Tygaibnm
aManra omnpium, Hotekne Mukpopenbeduin TyNpoKIapra SXuri HiuioB
Gepum Ba XaNKalapHn XM TOWIAW YMYH YIApHU pamian fymanmia
CIDKHI IMEOHHATH (10 MM rada) KOHCTPYKUMALA K¥30a TYTIranH.

Xankanu-renkwmn rantag (710-pacy) tenkmwnap (mmopanap) Gmman
ANXOIMaUran Xandkatap Tymaamugan uGopar. Tenkmmap TynpoKKd
HYRYPIAING MACTKN 1034 OCTIT KaTIaMHH 3HSIAiH, TYMPOKIan 4HKHIT
Hupadnia aca WKOPH 1034 KaTIaMHI IOMILATAIH. Xa.lll(.a:lnpli:mr aamMeTpH
545 pa 520 nm, GWITACTHWHT MaccacHTa GOFMNE papuia | cM yayHTHKKR
comnrTnpma Gocin 27 gan 42 H rava.

Boponacuson rarrak (71e-pacs) BUHTCHMOR wiaiK 6yiiima xoilnawran
THUITAp GItan #KIXOATaHTaH UHANHLP Kypunmmma 6¥aamm. Fantakminr
Maccacn TabCHPHIA TYTPOK 3WIallam, THITap 3ca YHI 10334 KaTmaMuHi
OMIDaTa Ba KaTkatokin mapdanaiymy. Farrakmmnr gmasetpi 160w,
yaynnuru 650 wmm, THmmpHr guametpr 16 vy, yaymumra 30 w.

Xupuunn EKH MAaHMADACHMOH FANTAKAAD AHCKIapra Exm
YanGapakiapra GEpKITIVITAN JYMANOK XHBHI/Iap EKN YI6YPHuK (YTONLHIK)
TeMHUpHan gcanam. Yiap KecurapHanm Mafijiatanl sa TYMpoKiW 3itrail
YuyH Xusmar Kivramin. FanTakninr nuira TyWwran Kecaknap YHIT aitnanimi
HATHXRACHIA napuammla,un B TYIIIHJ.“L

T2-pacmua Xap XHN FANTAKIAp KeNTHPIUIFAH.

Fanraknap skmpm Ba Ky4arT yTKasml MallfHUTAPHIE XaMm TyNpoKHI
TCKHCNAal Ba 3HYWIam )"‘I}"II KeHr Kj'mnalmna.un.
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72-pacm. Fanramap.
a - xankami renkwn yu cekunamy ranrag 3KKUI-6; 6 — xankami-timan ranrax
KKH-2,8; & -ocyma Goponaciyon rantak KBEH-3; 1, 5 - §xnap; 2 - ancknap; 3, 6 -

Gattact Kyrwiapn; 4, 7 -xanganap.

FJ!-']JII'p:]IU'.Iﬂp KUTTIHE TdpanLm (TCF“:IP‘IE]'KJ'IH) B MIMEBMATHE LT
(pcGIIIIH T-'lp,!.lllil'.l.l']'lll) CTARJIOBYN Ba ETAKITAHYBUH ﬁ;’ll_:illll, Maurina
XapakaTianranga axar Tagny sasncpacnun GaMapuunran FULNPAKIAD
eTakmanysui teb aratunr. Byniail AUympakiapan QyManain TopTiu Kyqn
EKN AUUMpAK YRITa KYiran nTapysun Kyd TakCHpuia 103ara Kesdadn.
Ban.:lu[:l CTAKTAHYEIH FUIITPAK MAUTITHAHRITHT WM Ba ép).litl\t‘lll OpramIapira
Xapaxar Gepim yayH XaMm KiunaHinagr. ETaknosan AUmmpak aitmanTipysun
MOMEHTHIT KyBBaT ManGangan (UBHraTenuan) onamm.

KarTig rapanunn FAUIHpPaK KaBapik, G0THE Ba TYFPH YT maka
Gy MyniH. Kapapik rapionini FIUUGIpaK TOHATY YXIWIE TYTpOoKKa
TALCHP KIUT4ON Ba KaTTa YYKYpHHEKa GoTagn. DHT KHYHK ®3 (Koned)
FAPAMIIIIAT Waknn 6otk 6ynrania wo3ara Kemauk amvo GyHia TYNpoKHL
FUMpaKka e Gaprapady KiwnmEMaiin.

ITHeBMATHE MIMHATH FILLINPAKIAP 30T KN TAPKAITaH, YIApHIHT K-
g nact Gocmwmt — 85...250 Ma. Kartok rapmmmn soumpaKiapra
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Hncharan TynNpoKKa KIWYHK conumTHpma Gocunvn Tythailnn yaap Tatcnpiia
TYMPOK KaM INUIAALH Ba [yMUTAHIILITE Kapiuing Kuans 6ynam. Yenan
TAWKAPH Yiap aMopTHsaTop Basutacian Gaxapn® TypTKn Ba 3apbatapHi
IOMIDATAIH Bd XapakKaT TeilHrHHl OMHPHINra IHMKOH ECP&RIL

Tasux ulopanap

Tuuwm Gopona, gicknn GopoHa, eHMUL, YpTa Ba oFMp GopoHa, Ky HIATAHT
KECHM, THIIHH pamara GepKuTHII TYpH, MatxacHMon Gopona, TYpcHMoON
Gopona, npyxuHacivon Gopona, uuteiidyiin Gopoua, ganabon, Gorbon Ba
GorkokbGon uuckan Gopona, gamabon Ba GoTkokGon FanTak, TeKIC
WIHHAPHK, TeKHC THBHKN, XANKWT, GopoiaciMoN Ba XHBICIN FAITAK.

Hazopam casonnapu

I. Tumnn GopoHanapuwar sasudacu pa TacHngrannmm. 2.
Boponamapmimr kamail Typrapn maexya? 3. Tumm Goponanapra Kamgaii
arporexunk tataGuap k¥inram? 4. Townn Gopona Kanmaid Tyamwiran?
5.Tunun Goponanap xammail Genrinapn 6yimga tacundnanym? 6. Muckmn
Goponanap kamuait kuemnapan n6opar? 7. Micknn Goponwiap Genrwmairan
niwtos Gepnw wykypnurnra Kaugaii ypuarmwnamm? 8. Farraxnap xammait
Typrapra  ampatinam? 9. XamKanu-THIUH FanTaknap Kangai Tyaniran?
10. Fiympaxnap wanpaii Typnapra 6§mamagn? 11. MnepMatik nnmmanm
PHApakiap Kamiail adawuimgnapra sra?

9-BOB
BOPOHAJIAP BA FAITAKITAPHHHT
HA3APHACH BA XHCOBH

1-§. THuwm GopoHATapHHHAT ACOCHIl NapaMeTpIap

Truwm GopoHAnapuuAr TeKAC MUUTaH (HIIos Gepim YyKypIHTHAHNIT
Gapxapopnuri) yrapHuHT THITApHEY Y3yHnurara 6ornmk, T Kanya ysyn
Gica, GopoHAHNHT HII JABOMIULA MYBOSAHATINTH WIYHYA KaMpok, 6§ mamn.
Yayn THmnapga, SHHH TYNpPOK I03acH YCTHHA paMa MacT oilnamrania
Goponanap Tes THKWIamW. AMaiia THIUTADHUHT Y3YHINTHHN KyiiWgarnya
AHHKJTALT TABCHA KMTHHAILN:

1=(2.25)a, (55)
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Gy cpa @ — GopoHaaail HyKypauzi.

THIHAAT FTRUPAAHTAH KHCMIHIHT Y3YHIINIH Ij= 0,25 1.

Orup Goponanap yuayn i = 16 MM, [ = 195 mu; ypranapn yayn - h=16
w, [ =170 mm (73a-pacs), enrmutapn yuyn d=14 mu, [=100 mm. Typenmon
GOpOHATAPHANT THIUIAPH MPYAIHACHMOH CHMIAH ACaTaln: d=8...10 mm
pa [=180..210 s (73e-pacw).

Bopomariir THIIHE YPHATHAHIN YHIHT KIPPAcHHN ETHK TeKNCHNK
Grnan xoci Kymamran 6ypuak o Grnan Tancudnanat. Tuwmnmr Tynpokka
Tavewp xapaktepn Gy GYpHaKHIHT KHiiMaTIra BOFIMNK.

Arap o=n/2 Gynca (7T4a-pacM) Kuppa TYNPOK arperatnra TCIMHKHHAT
fiysammmt Gitan TYFPH KenaInran HopMan Ky R=N Gunan Tatenp Kutaum.
E)’"ll‘d T)’HPDK"“ IOMITATHAN LI )"l!"l!l’ HiaM KilTJ'IaMHilPHHII 3ara
UHKAPMACIAH AMLIrd OWITPHITAL, THII TYMPOKKA ﬁepo!taﬂilﬂl‘ MaACcacHas
KeNaiirai OFmpaHK Kyan P tancipma Gotaut.

[
(]

73-pacm. Bopona Timwnapn,

@ - KBaIpar KecHM/in, & - Joupa Keclsmi; &,2,d - TypcHMon GopoHammnr THLLIAAPH; €
- F’TOK KHiagiran ﬁnpon'ammr NpYARHACHAMOH Tilu.lrmpll; x - ?TJ’IOK ﬁopg}[mﬂ{ﬂr
TMOKCHMOH THILH

7d-pac. @ GYPUAKHHHT Xap XiUT KHIMATIZpHAa Gopona THIIN KHppack
GILTaH TYNPORHH Y3apo TakeHpy: a — a=m/2; 6 - a> +ip;
& - g<m/i2—p.
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Arap a>(n/2+¢p) 6ynca (746-pacM) KAppa KecakYara TOpHIOHTAAN
nactra Kapab orran Hopman Gocusm kyan N pa mwkanammn kysn F miar
BEKTOp fiuFRHAMCHTA TeHr Gymran R kyu Gunan tascnp Kmwiam. By xyd
TALCHPHAA TYNPOK KecakKdanapu nactra cmmkuim (Gocmwnamn). Bymna
TYNPOK PEAKUMATAPHHITHT THE TAUIKII KITyBdan Kyun R ! joxopura fiyHanran
Gjnaum, 6y sca uyKypramrnpagaran kyd @ =(P - R!) i sa Moc Xonia
HINIOB YYKYPIHIHHE Kamaiinunra onub Kena.

Arap a<m/2-¢ (74e-pacm) 6ynca, yamga R Kyqu TOpHIOHTHaH I0KOPHTH
OFFal Ba YHHHI TALCHpHiA TYNpoK KecakdacH MacTKW KaTramiaplaH
oKopura cirkiitan. Tynpok peakUHACHHUHT THE TAWIKI KIUTYBHIL KyHit
3Ca MacTra fiynwiran 6¥mmb, YyKypAamTHpairan Ky Q“':P_'Hi?‘I HI Bd
HUAOB 4yKypnurann ommmnra onnd xenamn. Bymsa Geroma ymiap pa
YCHMANK KOMAWK/IApH jo3ara KyTapim6, pama octira ftmrmmamn. Bynuai
XonaTia yiapin 6opoHa THIITAPHIAH aXPaTHIN Kepak. Bynmur yuyn Gan3ir
Gip Goponanapna pakTH-BakTH Gunan THITAP OPKATa Kig KILTHHaLH KN
SYpHANID fIyMaKNapHia Ky TapHIal.

2-§. Tunum GopoHATAPHIHT THIUIAPHEN PaMafa HKoimamTHpHm

Bopona Tummapnunn pamaia TYFpH KoilTalITHPHIN YUyH THIUTAp Giuian
TYNPOKHN fe(hopMatliaIainm 30HacHan Guan Kepax.

Xap Gup THI TYNPOKHM KYHUTaHT THK TeKHCNHKIA TYKKHCH MacTra
Kaparati KoHyc waknnua tethopmaunsinaiim. Komye scoswmnapn Gmian
THUNTHAT BepTHKan YKi opackiary 6ypuax 6/2 ra remr. 6 imHr KiiiMaTH
TYNPOK UIAPOHTH, WUUIOB YYKYPAHIH Ba THITHHHT iyrounnnira GORIHK
Oymb, yinnr yprava kininvami 0=60°. Yerkn Tynpox katnamma fethopMalig
3onwrapin b, Gup-GUpiHI KOTNAII, N4cTAa 3c4 HIUTaHMAi Koran ya6ypyak
waknangarn Gyittama mapsanap xocun 6ymamy. Mapsanap Gananpaurit
Kyligarya annkiaHai:

h—?&c: g— 56
> 85 (56)

ArpoTexnmk TanaGnapiia KYpcaTIiTaH pyXcaT STHIAIHTaH Map3atap
GanaHLTHIHHIHT KHiiMaTHHY Xucobra onral Xonjia THIIMAP OpPACHIArH
Macotha TaHmanagy.

THumapuuur paMaga KOHTAWWIIARN KOFO314 TACBHPIOBUM CXeMa
Goponannnr THuutap Maitgonn pe6 aranagn. Cxemara KapaG GopoHammur
arpoTexHHKa TanaGnapuHu KOHAMPHINN apmiianam, Thnouapun Gopona
pamMacHia KOATalITHPHILLA KyAngarn Tanabnap nasapia TYTHIaIN,
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TYNPOKHH TeKNC IOMIIATHID Y4yH Xap GHp THII MYCTaKHI W3 COMMHLIN
pa éngom wanap opack Gup xmn GFnwmm nosum. Kecak sa jrmap
THKIWIMaCTHM yuyn Grp Karopiard €ngom THuUap opacu 150 MM jan

Kan GYIMacanri Kepak.

75-pacs, Hinonmscimon G0poHa THITHHMHT TYMPOKKA TABCHP ITHII CXeMACH,

BOpoRAHITHT PABOH XapaKaTHHi Gy3mura HHTHIYBYH KYWIApHI XOCHI
GyaMaciuny yayn THULIAP MaiiloHiTH Tyrpu Ty3ub, Gapua THULTaPHITAT
Gup Xl INZPONTAE WUUTAMIHMHN TARMHHIaW Kepak. Bymuur yuyn omy
KATOPUANH THUIIAP W3N Keiliir THmNap mamtaA Gup Xl opamimkia
soinammmmn no3uM. By Xonma xap Kaficn THIITA Yan Ba Yur TOMOWUAN
6Hp XU KapIIiiHK KY4m TabeHp 3Tajun, HaTwxaja Gopoma Tekiie
XapaKaTaana.

Boponara Kyitmiran Tanabnapin Gaxapiur yuyn yuapHir Joiinxatauga
THUDTAPHIT KYI Y BATanar éivacn 6¥iiab xolinawrnpnm yeymn
Kynamutagn. AB MHINFH BHHTCHMOH YISHKHUHT TEKWCINKLarn éiiMaci
6ynems. Bunr xagavu r=ABcosa, By cpia o - BUHTCHMON  YH3NMKHHAT
WIUTHHAP ScoBYIUTapira Kusmmk Oypuarni (76-pacm). Yan Tomonra iiyrairan
BHITCHMOIT SH3NETAD CHMATApIEHT WTHHAP SCOBMIUIap GruTan Kecnummm
HYKTUI2pI OPK/H Kid Wiisikaap §Train6, ynapun teckapi (¥ur) Tomolnra
AYHANral BUATCHMOH YHINKIApHIHT EiivMach 1e6 Kapat MyMEiH. Bunrcimon
UHINKAp Eivucna GYitnamMa NIAHKWIEp, WIHHIP AcoRvmmapn 6yiinab
aca KYIAIAHT ITaHKanap xofinawrnpiiam. Bopora pamacianmr G6¥itnama
IIaHK&Tapi YHI Ba Yanra HyHauran BUATCHMOH 4H3nKIap Efimacuia
KOITAINTAHIIAN PaMa FIOHISH WAKI Gyam.

Boposamisr THIUapn Mailuo I KypHIIULa HKKI X Yyl KyIUTARMITAIN:
@ - THUIIEP Yan Ba YHT TOMOHIA MyHAIraH BOHTCHMOH  YHIHKIap
gitmanapunnnr GHp-GHpIYIAH TCHT OpanNKUa Kolnamran K¥nganasr
IUIAHKATap Gian Kecwummm HYKTATapiila Koinawrnpinamnt; § - THOTAP
qan (TYEpH) Ba YHr (TecKapir) TOMORIapra fiyHalran BUATCHMOH YH3NK/TAp
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EiMWIAPHHIAT KecHIINIl HYKTANapHia Kofmamnpiagn. (766-pacar).
Xo3upr Te3kop OFip Ba ypraud Gopolalap WY CXEMd dCOCHUA HCama.

3._4_'..|_p ap l--—L-|‘\m.}
+ 5 F=in 5=m
N ) VAVAVAN &
# |
SAZL UMY
; 3
LA i WY AVAYAY
: =ttH—H 2 il ! H }'z
.|II|||. {, i )
b ;I' Li il y
hil '3 B b i B

T6-pacs. Firomuzeicimion Sopona (@) Ba Tesxop Gopona (6) nmurapsim pamara
JROIUTALLITITPINNL.

Jofinxanmauyta nagap opacn b, KYHIATAHT KATOPIAp (TWianKanap) cosn
m Ba pUHTCHMON fifutap conn k Genrmaanamy. Inawkanap conn sa Gnp
TOMOHTE (¥HaNTan BUHTCHMOH fI{Umap coun yMyMmuil kynaiitkimdra sra
GYIMACTITT KepaK, aKC XOMMa KK B YHIAN XaM KYT Tinuap Gup sagan
yrmum mMynin, Ot Goponanapma m=5. By Xomma wanra fijnanran
BIITCHMON Tiynmap EMMATapHHIHT cONN k=3, YHr EiiMamap conn aca k=2
Gynam. Tonn m=k+k,. Vv Gocran, cepkecak wmaiigonmap yuyn m=7. By
Xomua k=2, 3, 4 sa 5; k=5, 4, 3 pa 2. Bapua Xomtapia Xam n1=k+kf=7,
Bymua k=t/b; k=t /b; t Ba 1, — BunTCHMOI [iY/LTap Kagamu,

Kfmawranr karopmart mHuntap opacu b=mb, Ba Ym4am ¢ awukmama,
Ouatita c=b onmuagn. Kecak Ba YTAapHUHT HHFRIMACIITN yuyn Gansan
Fpragarn Kyngananr maAKalap opacH ¢ YETKH MianKanap opacn ¢ ra
mncGatan GUp 03 KaTTapOK, OMHITALN.

Bimr (wimnsip) aiianacHuynr y3ymm ad=cm BepTHKT Yn3nK 6yitnab
ol Kyiimmaun, m (pacmia m=5) Kuemra G6ymunamn. 1.2.. (m+])
HYKTalapiiaf MApauie/l YH3HKIap YTRaswaiy. |- ropisonTan quankua upop
A HYKTAllaH Yanra HyHaIral BHAT AYIRHUHT KataMu ¢ onnG kyitnam.
KyHgananr Karopia Tiuptap yprn Gennutanym. C BKTalan nepieHmkynsp
yreaswmo, okopurn m+ | unsuk Guwran kecnwrupnnam. AB T rpu unanmm
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Hanra ﬁs'ﬂa.'l'll'llll BHHTCHMOH YHI3NKHHHT BEPTHELT TEKHCIHENATH Eiimacn
Gynwum. AB ra xap b Macothala YTKa3WITaH NApauIes YH3NEKIap Yan iyuap
EiiMacuin Gwumpau.
B mykraan yur toMonra 1=k b Kagam onn6 Kyinnwm. CI Kecva pa
YHTA TApaUel YIBHEAp JHE TOMOHTA HYHLITAH BIHTCHMOH YHIHKIAp
Biimaen Oynaun. C Ba D wykranapgad jrran wan Eiimanap Gopoma
paMaciiinr Gyitnama derapacn Gynapn, Iy werapa mumiga ¥ur pa gan
EiiManapHIHT WIHKAIap GIUTaH Kecuiran HYKTWUIap THIITAPE YpHi G¥naim.
ni+ | KYHA@IAHT SIBIK Z0HMO | — KYIQIans sk YCTHTE TYUIair, UryHaHe
yayH yila THUDIap PRI Genrmransaiin. Bopona pamMacHEHHT Knédacumn
YHINLT Y9 YH HETEH KITCKa KCCHMITApD Hanra HyHaran CHMWlapis, MapKasmi
yayH KecMatap aca YT ToMonTa fijnanran EiiManapia Genrimana.
YeTKN KiHM@IAHT MIAHKATp opach, S 6opoHa y3yHmuri

L = [(c'+e)2)(m - 1), (57)

6y epia oFp Gopomanap yuyn c=300 mm; ¢'=c+150 mm; yprawa pa
enrt Goponanap yayn ¢=250 mm Ba 200 MM, ¢'=c+100 mm,

3-§, Tuuwm GopoHa KapUnumiri Ba YHHHT MYBO3aHATINK INAPTH

Bopomaniar MyBO3aHaTanrinn 6¥inaMa-THE TEKHCAHKUa Kypirm
Maxcagra MypohHK, SYHKI FOPHIOHTAN TeKHCIIKIA TaheHp 3TYBUH Kydaap
y3apo Tewr.

Trmm Goporara XyRmtar Kywiap Tancip Kinaus (77-pacs): oFRpInK
MapKaaNra KyAuiray oFipniuk P; THOLTAPTA THK TALCHP TYBYH TYMPOK
KapIIUINKIAPHANAT TEHT TabeHp 3Tysuici IN, OFMPAHK MapKasnra
KYHIUIran; ropn3oHTal TakCHp aTYRYN TYNPOK KapUIUTHKI4pHHIHT TEHT
Tancup arysunct IR ; toprim Kyui F, TopTim Ynsirn oFipnik MapKasn
n3iian yrca GOPOHAHNHT TYPFYH XApuKATH TabMINUTAHNIIN MyMKuH, 6y

3Cd YHIHT MaBIYM MAPaMeTPAapiia THITHHHHIHT Y3yRAuri [, Ba clienKa
Gpyciparn THpKaw myxTach Garamnumm h_ra Gormmk.

Bopona ompmiry Kyifmiarirga Xncobnanaum:

P.=qB/b, (58)
Gy eplia B- Goponanunz Kavpaii kenzauzi, B=nb ; n— Gopona muwunapurunz
COMU; § — Bup muea myzpu Keaaduzan ozupau.

Bopomaumir toprimra kapunumien ER =nk', 6y epua k! — 6up e
TOPTHUI Kapunuirir, [axTa sKinainran Xyayanapia eHrin GopoHatap yayn
k'=12...18 H, ypraa Goponanap yayn k'=24..28 H, ormp Goponanap yayn
k'=35..50 H.
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Bopona Typryl xapakariannwn yayn P, >Fsinc TasMITUIARHIIN J031M.
Toprimw xkyun F mnmr iiynanim Gypuarn a=18..20° Gymmum Kepak.
Cxematan Kyifmgarn dopMyTani 3mm My MKIH:

a=arcg (1/1 ) (59)

Kynuumk Goporanap yuyn e=14...17°, [ =925 mm. Bopona nu BaTiiLa
HOTeKHe XupaKamianca, Goponanmsr Gpycparn Tupkamw nykrach (0 macT-
Ganamy cwKHTIIAMT KR THPKAW MocKaMaen(TIamm)mmr yaywmnt [
Yaraprupunam,

i F [/
Y Ps ViR
v I - A

T o

ZNg

5

77-pacy. Boponara TakeHp STYBMN Ky91ap Ba YHIHE MyBO3AHATINK WApPTH.
4-§. Mucknapiunr acockii reoMeTpHK MapaMeTpiapy

Bapua Typn-TyMan AN NN oprafTapiim MKKE XUl reoMeTpiiK
HIaKnra KeATHPIUTAIH: TEKHC JIICK Ba CqJCpHK JICK. Texie UHCKHI ITPITINE
PAIYCH YCKCHITIKKA TEHT (r=co) GYITan ciephk JHICK Kalit Ky MyMKII.
Mymaait ka6, gucknapuimr acocnit mapaserp/apy MiameTp D Ba srpiiink
patycu r Gynam. Ynap Gnnan guex gnaMerpal KecHMUHHHT MApKAIHil
Gypuarnminr apyura Tenr 6ynran Gypuak &, yapo Gormanran (78-pac).

By napaserpnapuniir xap Gupn TexHONOTHK aXdMHATIA 9rd. Huek
AunaMetpn D mimr KaTTanamnmy Owman TYNpoK, peaKUMACHHINT THE
TALKH KIIYBYHCH KeCKHH OLIaii, HaTH)ala YHH TYNPoKK: HYKYpiaunim
Evonmamwaun, LIynunr yuyn Karra JHaMeTpan JNCKHH GOTHIIN y4yH
KYPOTHHMHT MaccacH EKH Gamract Typijarn KyUINIMYa I0Kilama Tanab
s, lynmai sxan, wo mwaponTi Gy AHCK AMAMETPIT MyMKHH
Kanap Ku4ynk Oynmwn xepax. Juck guamerpn BENMUIAHTAH MAaKCHMI
HUIIOB 9yKypIari a ra 6ormuk. Amanmnérga D Ba a fap opacHiari Mabiym
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D =ka, (60)
6y epita k — koadhduguenm, Goponanap yuye k = 4..6.

78-pacy, [JJucKHIHT acocHii NapaMeTpaapH.

DrPITHK PAIyeit © MHCKIHT Mafiganam Ba aiiTanTHPHI KOGHINATHRT
AHMK/TAR, DIPIUIIK pamrycH Kaida Kigk Gnica, 1IyH4a maraxea HHTeHcHs
YBANAHAN Ba AFtapiiamn. 79-pacMian

D = 2 r sing,. (61)

ysaii axan, wkxn napaserpin Gepid yanmaciin (61) dopnrynatan

Tonmm Kepak. Jucknaprunr acocnii napaMeTpliapit cTaraptiaurran. Jasmat

CTAH/APTHIR 4COCAH BOpOHANap JMCKIAPHEMAT JAuaMeTph - 450...660 MM,
srpwmk pamryen - 109, 169 sa 220 mwm, & Gypuarn — 29..26°

JIHCKHIMT TeXHOIOMNTK XYCYCHATApHATa YHITT YapXIaHWLIN KaTTa TasCHp
kypeatamt. V' anr apswio, wapxmammm Exn yrenpnamimm Gypuarn Grman
Xamia y Gunan GornaEran opka, sHca Gypuak Grian EKn THpKNI Gypyak
£, Dwnan xapakTepnanar,

Iicknap, onatia, Kabapik - TAWKH TOMOHHAH YapXiaHamm. Boponatap
yuyn i=10...20°. KaTTHK TynpokIapra niios Gepim yuyn MyKailanrad
JUTCKIAP WYKH TOMOHH[AH HapXIana.

Hickmunr THAN afilana WaknHra Ba JoNMAi vapxmanmm Gyp4arira sra
Oynranmum yuyn hacka KecHK Komyc waknura sra. (DackaHmHr Xocmn
KHAYBHIUIAPH 4COC TEKMCINTHIA @=i-+g, Gypyak OCTHMA KNS KIWIHHTaH, Oy
epia £ - oLl 6ypqar(. YHpan Tawkapn Kecwm Oypuarn a=i+e, XaM

AKPATIIIAML.
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Opka snca Gypdak &, KaTTa TCXHOJNOTHK axaMuATra 3ra. Tynpokka
nmros Gepmura Kyspat capthu Ba XaTTo, MMCKHHAT fiupgamr KobmimsTi
YHUHT Kiiimatira Gowink. By Gypuak ysrapysuan 6ynu, mMCKHHET
Ganamwinry 6yiinya Yarapamn. [IHCKuH HOPMAT HIUTALN YIyH Aana [03ack
carxuia snca Gypuak sycbar Gynmmm xepak.

5-§. IncrIapHUHT YPHATHIN NapAMETIAPH BA YIaPHHI TYNPOKKA HILIOB
Depuiu ciudarira TabCHpH

VpHaTHII NapaMeTpiapH KATOPHT? KYMTAariaap Kupaun: JCKHIHT
AllTannm TeKHCANTN Ba KyponHAT (BOpoHAmITHT) WATapHAanMa XapaKaTi
fiynamun ypracnuary Gypyax (AyHamim Gypuarn) Ba JICKININT ailTANI
TEKHCANMIAN THKIAR OFHW Gypuarn EKu JCKHNHT aiblanmm yxi Gromun
ropusonTan opacuiarn Gypuak. HkKana napamMetp TeXHONOMHK aXaMUATI?
ara. Macwian, fiynwmin (Xykym) Gypyarn xanga Karra Gynca, mynya
Berota yrmap axum KUpKITAIN, TYNPOK, Xl Bi MYKYPPOK IOMUTATIIAMN
Ba Gerona YTUMPHANT ypyFlapn Kyminagn. Goponamap yaym ityHamu
Gypuarn 6=10...22°, y

M xapagnmua xap 6up MHCK TYNPOKIa HoBcHMoOH TY6 Xocmn Kunnb
maraxcanm (Kupuugimn) kupram (79-pacs). Hormap opaciya fi Gamangansiit
ypKau (Kuppa) xocun Gymam.

By ¥prawnapnnnr Ganamumm 6itnga Tynmpokka wiwton Gepiur cudati
Gaxomanami. Vpxuq.uap GanaHWIre A ek aasetpi D, [icktap opacijiari
Macotha b pa iiymwinm 6ypuarn @ ra Gormk, Kentiupinran yq napaMeTplian
poeTnanwmran fiynwmm 6ypuarn GYAraHn YUyH YHHHT KUIAMATIHH
YIrapnuwimnnr ypKaunap Ganamuinri f ra TALCHPRHN KYpHIL MaKcaura
Mysogukiip. Yabypuak OAB nawn (79-pacw). :

(Df2)'=(D/2 - h)*(C2)
EKH Y3rapTHPHILTAPHI Kelinn
h*~-Dh+(C2) = 0,
Gynpan

. - e
E;,',=Df2iJD'M-C'M=D!ZiE TR

TeHrMaMaHHr WapTHHI hakaT HKKIHTH WIH3 KOHMKTHPHIIHIN XaM/la
EFK yubypuaknan C=bcrga skanmurinn xucobra omnb

R DIE—%JD‘—b‘c.’g’B : (62)

(62) nchopanan AyHATHID GYPYarnAN KaTTalAmMmy Oulan ypraqiap
Bananyririan kudpaiinms kennt yica. Tanab kummHamran wur crdariim

133



TasMuunaignran dynannm Oypuwarnnm aniuEmall YYYH Maxcyc
HOMOTpaMManapian Xam (oiiananiiamm.

Boponwiapjia ancknap Gurapesnapra HANFHNaEH, $5H1 THprakmap Gnnax
anMamnab (ranMa-ran) Ba raiika Gunal TopTHARD KBaupar yKKa
KHilgprotam. Ky mmm iicknap opaciar macotha b WKKH wapTian Kennb
WKKAN XOMI AHNKTAHAME: TATaXcaHi pa allpiM KecakTapHH IHCKIap
opaciira NG Konmm axtimonuan Gaprapady Kmmmn sa srat TyGuua
PYXCAT STHATAN JpKawiap Gatamuirn i i TasMAIAW (GopoHwiap yuyn
h=0,5a). Bupniun wapt b=15a OyATaniyE SPIIIHITALIL.

Vpraunap Gamamumnmira Macod b sa Gypuak 0 jaH TawKapm JEck
JMAMETPIf XaM Tabeup Kitam, Boponanaprmnr Goluka JUICKITH Kyposiapra
(Macanan, TyWMUHEKNpra) Iicbatan {ijuanmn Gypyart @ Kk 6ynrau
yuyi b=a mapTun GaXapuir y49yH MHCKAupHI Xaliall Talkapn
gxmmamTpim Tatab stwnagn. ymmr yuryn Goponaiap WKKH 3
s, Bynia opka GaTapesapiitir JHCKIapi o/iHIT GarapesiapHiHr
jmcknapira wucbaran b/2cosd macodara cypianr.

79-pacw. Vprawnap GanasuiHrimn aHHKIALTA JOMD cXema.
Vpkaunap Gamamuimrigan TawKaph, QNCKMap NUIHHHHT MYXHM

Kypeatkimi Gerota yiap s YCUMINK KOMIMKIAPUHE TYINK KeCHINIINIp.
Hymanmmn Gypwarnun ountumr Gnan KecnnMaran Gerowa yTiap comm
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kamasau. Teanmnkun 2 Mm/c rava oWwmpranua KeciyiMaran Geroma ymiap
COHN Kamasiu, TeimnKHn YHIaH KaTTapoK OWHpraiia aca Kf’nanml.

Hinos ayKyp/nri TesmiKin omnpratia KaMasn, iijramim Gypaarini
KaTTanamTipraiia sca Karranawamr. IOKopi Tesnngimapia nuutam Y4y
AHCEIN WIIYH Oprafnap spoKcHs, MYHKH TCIMHK o Gian TYNpoRHH
Y30KKa OTHIN KeckKud owamm. 2 mfc ganm Karta Oynmaran Teannkmaplla
HULTA MaKcaura MyBOgHKILHD.

6-§. Mucknapuunr Ky4 rascHpn

M pappupa chepik AMCKHUHT THFN, hacKwiapn Ba NN j03acira
TYNPOK, KapIIMIHTHENAT 3MeMEHTap KYWUTapi TaheHp Kivlaun, DremMenTap
KY91ap KyH Ba MOMeHTTa EKT HKKNTa KecHITaINTan KyWiapra KenTHpanm
Mymiin. By kyunapuan 6npn R’ TeKHcuKma ETaj Ba TaxMiHan ANCKHIHT
afinanmm yrpgan yragn (79-pacs). Bomkacn R gnekmmnr afmanmu yKiura
TAPATUICH Ba 3raT TYOIIAH TAXMIHAH JHCKIIAPHITHT HILIOD YyKYPIH T
ApMITa Tenr Gynaran Macohaua KoilmamraH.

80-pacwm. Cehepuk aucKHMHT Kyd Tascudm,
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Mkkirta kecnmran Kyufian yata R, R sa R kywnapra yTmno maxcaura
MyBOIKIAD, YyHEN R, KYSHHH SR O0HaMOMETPIAI fynn Omnan
Exm MubyMoTHOMaapHan, R sa R kywiapin sca R, kyun 6uan Taxprnbasuii
YpHATHNTAN HUCcOATAApIAN AHIKIAU MYMKITI.

Micknn kypomiapia R sa R Kywiapin aHHKIaW yayH Kyimtarn
mncGarnapan doiltaianmy Mymkim: R =nR, R=mR , 6y epia Goponanap
yayn n=0,12... 1,2, m=0,76...1,57. Bynjia n HIHT KaTTa KHIIMATIAPH KIYHK
TIIIOB YYKYPIIIH Ba KaTTa AyHanuu Gypuarnra, m HARHT KaTTa KAiiMataapi
3ca KaTTa HILIOB MYKYPIHI Bd KHYUHK i"l)T'lIaJ’lIII.I.I ﬁypuaml'u MOC Kelmagn.

7-§, JIMCKIH KYPOILTADHUMHT MYBO3aHATIHIH

Jickimi KYPQUIAPHIHT MYBOJAHATINK INAPTIAPH KYpuiranua, aitnnkca
THPKAMATAPITITHT, FOPIEOHTAN TeKICIK GIUTAH YeKIAHIIL eTApIH XHCobaryn,
syHKi 6y TOPTHI YHIHFINTNT MakGYy/1 FYHATIIIIHN animoiant G1iaH GOk,

Tirckmi Gatapesnap cuMMeTpik koittamwrana (8 1a-pacsm) na 6up xun
WIIIOB SYKYPARTHAL Han Bi U OaTapeaJapHIiHr TEHN TARCHP aTYBYHIapn
IR ma LR Gup-Gnpura KuiiMati O¥itiva TeHr, YMapHuir KecHiim
mykTach [ 3ca jmekmn Kypommmmr Gyitnama YKwma Eragn, Tenr tancup
arypuit TR, THpKam MyKTacti PRIt YTa, WYHITE YMYH JICK i1 Kypon
(mynronmnk €k Gopona) TYFPI YIEKIN XapakaT KW Kepak. AMMO
KaMpaur Kenmmnm 6§inuga TYNpoKmiHT TeXHONOMK XOCCATAPHHT oMMt
amacanry R na ERY KysnmapHunr kuiiMatioBa Gy HOILOmMNn yanykens
Jaraprupaui, By sca nykta J wme cwpknmnra, ERKyssiunr yarapimira
B MAWMHANT TOPUIOHTAN TEKNCANKME OYpHuIra XapakaT KiUlaguran
MoMerTHI faiio Gmmira onnG Kemwin.

'{5" ) ; E‘r:y £ 4
y xﬁ’
=~ L2,
ﬁ* - /A, X

81-pacw. [IMCKAHN KYPO/UIAPHIHT MYBO3AHAT/IHK [IAPTIL.
a - CHMMETPUK; 6 ~ HOCHMMETPHK.
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HocnnmeTpik AHCKITN KypoIuTapHifHT MyBO3AHATINT, Macanan Gorbon
GopoHanapHUHT, Mala TaXTATapn Ba €0 TAPANLUIN FIIANPAKIPHI
KY/IIAMacHan ofIMHIN Ba opKa GaTapesNapHUHT AyHAMIN GypYarnny Ba
TOPTHIN YHIMFN fiY HAIIITHI TYFPH TAHAA OPKATH TabMuHIanam (816-
pacht). Mynammn Gypuaknapn 6, 8a 6, napmmr MantyM 61p KiiMaTIapiia
TOPTHUI YHINFUHUKT fiyHanuun 7-] TeHr Tavcup a7ysdn IR wunr
fiynammmn Gutan TYFpn Kexmum Mynkin. Bynna 8, >0,

3 Tynpokua MMagTran ongnrr Gatapes AHCKMAPHIHAT Kapuwimmg
opka Gatapes MHCKAAPHEHIAT KaPIIIUTHIMIAN KaTTa GFIranimir yayn TopTHI
UHIHEN diynamnm ZR' ga ERY | KyWIApHHHT TEAT TURCHD STYBNHCH IR,
HUHT [y HWIHINTG TYFPH KeIHIWN Kepak.

Batapesnapunnr Kapmwomr §arapramga IR sa IRY - Kywnapminr
(hapKura Moc Xonua JCKIap JacTnaGrn fiynammuan YeTIammura xaparar
Kt Bymiir naTickacia TPAKTOPHUHT TOPTHII KYYH MOMEHT X0CHII
Kiutaan, y oca GaTapesnn facTnaGKn XonarTra Kaifrapumra unTnam. Jemak,
HOCHMMETPIK JMHCKIN KYpOIMapHINT MYBO3AHAT/ANTIHI dcocHii maprTi
Gartapeamaprinr ypratnw Oypyaknapn 6 sa 6 napmn TYFPH TARMAULIP.

Tk Tekucinkma AMCcKKa Tancnp TYRUR YK Kyunn R” Gatapes yRmian
nacTia Kofinamran (80-pacm), HaTickata 6y Kyd AHCKMap ¥3nmiHT G0THK
ToMOUN (\II.’I&III KaparaH GiITﬁpC" YHHHI SYKYPIaTipimra, !ﬂ'll"-l YHHP
KaGapnk Tomonn Gilan Kaparal YYuHN 3ca CaéalammHpHInra Xapaxar
KITQUUran MoMeHT XOoCIUT XIUTami.

BuTupesin THK TeKHCINKNa TYFPINIALT YMYH NacaiiTRprid Epiami
GLITiipcll PAMEACITHITHT XOMaTi CORTaHAUIT. E}r““Hr WYH JMcEmap ?3“““]11’
GOTIK ToMONY Grnan Kaparan GaTapes yuil Kapama-Kapuicura Hucoaran
TACaliTHPriyra WKOpHPoK DepKuTHiams.

8-§. FANITAKJIAPHUHI HA3APHSACH BA XHCOBH
8.1-§. FanTaknapHiHT acocHii napaMeTpaapi

Fanragnapnunr (FROAMPAKIAPHHIT) ACOCHI NMapaMeTpiapH y/JapHIHr
TAPIHILN AaMeTpl Ba yaymmurmanp (kenomir). Fantakmmr pumamerpit
WyHgun OYann KepakKn, ¥ KaTTa Kecak Dnfan yypaluraiia YHH ofunira
CYpMacan }TCT"]W“ OCOH I.l)"l\lii.ﬂilﬁ ?THTJ.III Kepak. Fi.IJ'ITillC KecaK yoTHian
aymanaG yrranga yuuar GocHMi Kecakila KaMTaHAIM Ba Y Tapyanamain
Exki TympokkKa Gocn6 Kuprusmiany. AKC XOMIW FaNTAK KecakKmapHiu y3
QIIHITa CYpal, A6HI TYNPOKHN yiosvramwum pyit Gepamn. [ywaai sxaH,
FATTAKHH HOPMAT HUUTAITH Y9YH Kecaknap FUTTAK GHIan aia 03ach opacija
KHCHIIHLIH Kepak, Gyl Kyiiiiar wapT Gaxapuauiw 1o3us; 550 +¢,, 6y
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epia 6 - Kucwin fypuazu, (,— KECaxMit eaIMaxkxka uxaranu Gypuazi, @,—
Kecakku dana ro3acuza uusaiariy Bypuazi (mynposHu mynpoxxa).

Kecak pamuycn r,_ Gunan FaiTak paguycn r ypraciars GORTHKIHKHN
omumr yayn (82-pacyM) ranTak Ba KecakHun Gup-GHpHTA Terwimr mykrach
Gananumri AB Wi 1 Ba r, OpRIH HpofanaiimMma.

3
p ;] 7

82-pacw. FanTakuunr MEHEMAT PAHYCHIH AHHKIALITA JOHpP cXema.

82-pacmuan AB=r +r cos6=r -1, cos8, Exu Jrapuuwiapuan keiim: r cos’s
£2= 1, 8in'd /2. 6= +@, Gynrangy anr wekka Xon Gynrannnn snTHGopra
omG Ba TeHOIaMan 1, ra nicbatan ewn6, ro paImycnmn Fwitak Gioam
QA CYPHAMACKAN KNCRTANTAN BA TYNMPOKKA GOCIUTANTAN KecaK Hinr
MAKCHMAT (3HI KaTTa) paliyciHi TomaMu3
1010,
TEr e

Timax = Tir 18 (63)

¥, PATHYCHH KECAKNN KHCHINIMAN TabMITHIAANTAH FANTAKHIAT
MHHHMAT (0P KHYHK) pauMycitHn TONWIN y9yH 3ca Fyp HH r. OpRamm
«

nehoganaiivmma:
10,0, ”
7o) (64)
By xynoca Taxpnbasa ncbotnanran: KaTTa GyAMaran IHAMETPIN FANTAK
OIILE IONMO TYNPOK KecakiapHian arperaT fiyHaanmmn 6yiimua

crmkniigran Ganand yiom xocmn Gymamn.
Fanrakumar ysynwnmrn pensed wapontiian KaGyn xwinmam. Texme

AAnanap y9yH FITaK y3ywiirn ofatia 2 M Kabyn KWIHHaLH, TORTHKDa 1 M

Firmin = r,‘_ctg

JIaH OuIMaii.

138



8.2-§. Fanrakuuar (FUIHPAKHIHT) TYMATAIITD KAPOIUITHI

Tekne epia JoumMIil Teamnk GWIAH XapakaT KWIa8Tral FanTakIapHiter
Ba FIULIHpaKJIapHUHT jyMadamra Kapuwmnurn panpgsyane-Topsukinn
thopmymacir GYiiia aHnKaHan:

3
g :O,Sﬁa‘bqg? (65)

6y epua  Q - eanmax éxu 2IOUPAKHIHS OZUPIMK KYYIE 60 MAWIIHA C2UPIUZUHINE
yiza mywaduean gucmu, Hy b - 2anmaxiunz ysywauzu éxu 2unoupaxtine
Kenzauzu, on; [ - eanmaxsinz (2unduparnunez) ouamempi, c; - nynpoxHunz
Jasomuit a3t kosgduyuenmu, Hien?®.

By topmyna Gupunun 6ynnG Ipangsyane TOMOHMIAH SMINPHE
KYpHIINILLG) OMHHraH, CYHIpa 3ca Ha3apHil XOoNMaThap acocujia aKaleMiK
B.Il.Topguknn Tomonnuan unkapiwiras. lynwanr yayn (65) Gormmguik
Ipannpyane-Topauxin GophMyrTacH HOMHHIT OITAN.

Amanmnétiga Kynpok P=pQ KypHHHDpara cojula thopmynagan

choitmanarmmmam, yrna
n= 0,863’43}, 2 (66)

Oy epua p - dymananuon Kosdduyuermu.

Tekune Gymmaran HILHIT 03T FANTAKIaPHIHT JIYMATAHINT: KapIuimri,
ougatia, Gupos Karrapok sa P =&P nHCOLTAAH aHHKIAHIUN MyMKWI, By
eplla £ — Ww3anunr noteknennri Tyailin KapuiumHKHT Feuinmmm Xucobra
onmnran Kosdupumment. Yun 1,1...1,3 ra tenr ge6 Kabyn kumimmam.

IMuesnaTik wimHani FINPAKITAPHIHT IYMaTAHHIIT KapUIIHIT KaTTHE
rapuunumrapra mncbatan Kampok., ¥V P =kP mncOatuan aHHKTanimmm
MyMEHH, Gy epua k — KApUNUIMKHH Kamailmmmnn Xucolra onagnran
koachcpiuent. V' Kyitngarn KniiMaTaapra sra; eHri OIYATOP/IaHTan [iana
yayn 0,75...0,79, anems yayn 0,65...0,68, yraop yuyn 0,58...0,62, swananras
fiyn yuyn 0,60...0,65.

Hymanamimra KapHInKKa WHHATAPHIHT WIKH GOCHME KaTTa Tancip
kypeataun. Jymananniira KyspaT capuni KaMailTHPHI YUyH Janaminr
XOJIATHTA MOC paBiIla HIKI GOCHMEE 3rapTHPHIT MUKCa/ra MyBonkmp.
Sarn wygropnanran managa WIKH GOCHMHMET MIKILOPH IMHHany
KOHCTpYKUHACHTa GOFINK pyXcart ITHITAH MANHMYMra MOC KeJIILN Kepak.

Taanu uopanap
Tiw ysynanrs, T yTRUpaum, Mapsanap Ganamminry, gecopmatms
XYIYUH, CHHHI GYPYard, BHHTCIMOH YI3HK, THIIAP MailIOHN, BHHT Kalami,
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ACOBMMHMHT KuAMNK Gypuary, 1ianka, ofip Gopona, THIUIAp conn, 60poHa

Y3IYIINTH, TOPTHII KYHil, AUCK UH4METPH, ypHatHn (Xyxym) Oypuarh,
SIPWINK PAIWYCH, Yaprianwm Gypuart, suca GypuaK, YpKawiap GanaHuInI,
MCKIAp OPACHIATH Macoha, FanTak AHaMeTpH, KHCHInm Gypuari,
FIIKATARIT GYpHa, Kecax paiifycH, IyMamalira KAPUIInK Koa( e,
Tpanjsyanic-TopRuKiA (hopMymaci.

Haszopam caso/napu
1. BopomaHWRr THUDTAP MaiifoHHHI Kypmiia Kanjait ycymnap
kymnarmnam? 2. Tuwnap maifonn Kapai Kypunagn? 3. Tuwmap
saiigormmnar xyeycnstnapnan kentupuir? 4. Tummt Goponara Kamuait
kyunap Takenp Kinaun? 5. Mucknn GopoHa UHCKHHHHT acocHi
napamerpiapiay kentipinr? 6. duckumnar vapxmaniur Gypyart Tannanran/ia
Kanmaii oMmiap Xpcobra ommmaun? 7. JMcknm MrdM opramHHHT
mapaMeTpiapH Kanfail Kerma-xerankua anmnknanaun? 8. Bopona
Garapesciia JHCKNap opacngarn Macotda Kawgad anmkmar ym? 9.
FantaxaapiuHr guaMeTpn Kangai Gornminkgan awnknanagn? 10,
FanTakiiHr [yMaTAITa KAPIINITHI TaXTn Kb Geponr?

10-E0OB

®AOJ TABCHPIIH POTALITHOH HIITYH OPTAHIH
MAIIIHHAJIAP BA KVIIbTHBATOPIAPHHHI ACOCHI
KOHCTPYKTHB DJIEMEHTIIAPH

1-§. daon TaLCHPAN POTAUNOH HUTMH OPTARTH MALIHHATAD

PoTaumon muyin opranmnap Mypakka® XapakaT KIUIAUH; SHHII MALImH:
Grutan GHpra IATAPIIARMA (KYIHpMa) Ba yira micBGatan aitnanma ( ancGnii).
By murdn opramnapiiinr ailTanMa XapaKati ylapra KYBRAT ofLI BTHIAH
(KOB) aitnarma MoMeHT BGepiunmun HaTingaciga 103 Gepamn. By wmurn
OpraHiapra KYBBAT KeJNMIINHN pOCTIallira Ba YHN WIUIOB Gepaiuran
TYNPOKHITHT HeKAaHTAH XaKMIITa KaM EKH Ky N lapakalla KaMaamra IMKOH
Gepaii. BYRHAr HaTIKacijla eTapny KeRr Yerapajfa MaTaXCAHHHAT yBaTalm
JApUKACHHN YIrapTHPUII B4 POTAUHOH HIIYH OPraHNapHH YHMIA
TYNPOKJIAPra HILoB GepHil yqyH Ky/Ulam WMKOHHSTH maiino Gymami.

PoTaumon nursn oprannap Gilan KHXOUIAHMAH MalIHAANAP KATOpITa
pOTAUNON [UIYIIAp, Qipesantap, KeCrwiap, WTaHTIN KyILTHBATOPAP
Kitpaur. VaGekucronta Gynapsan dipesatap ST Kyn KyUlaRmaamt (83-
pacu).
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Baznthacn 6¥iinua thpesanap Kyiingari Typaapra 6yinnam: GoTkokGon,
frpnmuﬁcn; manaBon, GoFGON Ba YOMIK (KATOp OpanapHra HILTOB Gepaira).
TpuxTop Guan GOFTaHIW yoymira Kypa hpe3anap ocMa Ba THpKaMa Oyna.

Borkokbon ¢pesanapn Gyrazop sz OoTKOKnanran HalanapHi
JanamwTHpHAraHga Kyaunannmagn. Yaap Gup-ukkn yrummga ¥ Omran
KOMIAHTAH TYNPOKHN Maiijanaiigu Ba yuu skimra 61up jrimmna Taiiépraim.
Vr3op pa jrnoknapnu tpesanap Epaamina TYOMAH AXINLIAI SKWIMAH Ba
TaGunii JTIAPHUHT XOCIUIOPINTHAN anda ommpamn. Mpesepnam Giutan
KY/IpAHT OFITp TYNPOKJIAPHH MAIaHHILTAIITHPHUT (SKHH 3Kinra Taiiéprans)
WIMHITH MEeBATAPHHHD Ba KapTOIIKA NOCHIUOPIHITHE OWIHpaH.

VpmontGon dipezanap gapaxtiap Kecub onmiran Koiinapia KyHIaKoB
KIUIMall, AHCHAAH JapaxT JTKasum yayH ijIakim TynpokKa nuuios Gepnu
YUYH KYIUTaHIamn.

JManaGon dipezanap Jemexan miymap GHiaH MyATopIaHraHian Keilnn
Maftaxcanapin Mafiianam, ca63apoT SKWHIApH Ba KAPTOINKA SKHII YUY
KNI OJIUMAAH YSYKYp Wop Gepiil, sKHIMArap yjAropiap Ba IMOmm
maiionnapugarn Gerona yTmapuu HAyROTHIN, §TAa KYpYK Ba yTa Ham
TYNpoKIapra Mo Gepi yayn Kymianwiam. Ppesanap Gomka TYNPOKKa
mnos Gepiy MamMHAIapHra HICHaTan TYNPoK OUnan opranik Ba MIHepan
JrTnap, oxak, Topd, chuepat YeuMiMEmapnn (KYK YPHTIApHM) Axud
APATALITHPAI,

Borbon dpezanap papaxTIapHHHT MWOXIApH OCTHHATH Ba TaHACH
AKHHHAATH XaMa KATOpP OpTHFMAAri TYNpoKiapra wunos Gepuw ydayw
KR TALE,

KﬂpT()L{lKH. KAl Tasmard, Mlll'(.Ki.lH(?XOpI!, MaxTa Ba GDLIJK.E.I SKHHTAPHHAT
KATOp OpaINFHTra HOUTOB GeprArania YonuK pe3atapi TYNPOKHH I0KOpH
cnchatim maiinanaiian sa Gerona yraapuu ymumpaum. Affnnkea, oFnp cos
Ba TOpIN TYNPOKIAP/d KATOP OPAaNHFHiK (hpeswiam caMapari.

Mpesanam TYNPOKHHHT (DHINK XOccanapura, YCHMIHKIAPHAAT XaBo B
03yKa pexnmura 1okoOmil Tavenp kypcartamm. Tynpok KaTiamiapunn
APATAIUTHPHIT HIUTOB Gepllﬁl'ull TOPH3OHTHHHT GHONoMK AKTHBIMTHTHHN
OUIMpaN Ba NIYHTAI 9KaH JCHMITHITAPHIHT XOCIILOPINTHHA KynaiTipam.
AMmMo (hpesanap WKOpH KYBBAT CHFHMHrA 3ra Ba TYNPOKHH OPTHKYA
niTencns ypamaiimn. LlyRunr yayn yiap Halaqiikia KeHr KymanwiMaiin.

PoTtanion WINYH Opranif TYMPOKKa Huuios GepHil Mammnanap,
Hymmatan pesanap HIMH OpraniapHAAHE AiNaHim YK Koflamnimnra
Kapub ropuzonTal (ETHK) BA THK aillaimiul YKIH Malmnatapra OymHamm.
Bupnmun Typaard MallMHuIapHWHT aitnamimm JKH Xapakar fyHanuumira
Huchatan THK, YTKnp GypYak ocTiia ba YK G¥itnta KoWTaunium MyMKIH.
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XapakaT (yHOIILINCG THK KOANAWTAH TOPH3OHTAN VKM Mammmaiap

(dppeaanap) KeHr TapKanrai.

83-pacs. Mpesanap.

a - wuyn opran (GapaGan); & - dpesammr ywymnit kipunnum; ¢ - dipesatn
KYBTHBATOPHIAT ceKuacii; | - an; 2 - mmoxaap; 3 sa 4 — urcknap; 5 - ocma; 6 pa
7 - peayktopiap; 8 - numog; 9 - nankapa; 10 - uyKypIuKHiE (TASHY FUAMPAKHR
Gamanink 0yilnga xonarm) conanm; 11 - Tassy Auipax; 12 - TpancMiccHani
Baary caraant sMycpra; 13 - ysatoud Kopnyes; 14 - mick; 15 - midok; 16 - mmod
(exmuran); 17 - aras.

BapaGannunr aiimannm jiymanmmn Gyiinda TYFpH Ba TecKapwu
(FrAEpaKapHIHT afnani JifHanmnmra Kapama-Kapion) ailanamran
dpesunapra Gyammamr. Bupundmiapn uTapyBunm Kyd XoCHN KHIAMM,
HEKHHTIUTApH 3Ca TOPTHLUNG KaTTd KapImriink KS"}'JCUTW{", KiaTTd KYBBAT
CHFHMIN, YCHMITHE KOJUMKIAPIHIT SMOH KM, WIYHHHT YIyH ynap XKyaa
KaM KYUIaHIING, acocal TOLIH TYTIPOKAApA Ba YPMOH KYHIAKOB KIUTHHTEH
Jamanapia UL TRITANN.

Hanabon fpesaiapinir, oguraa, aitnaHuw YKI rOpH3OHTAN Ba XapaKar
iy Hammuira ™K Xoittamran, GapaGanuHIHT alIAHAI TVHATITIN TYFPIL.
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BorGon (peswiap THK Ba ropusonTan aitnammm Jxan 6namr. VpmonGon
thpeaanap, onatia, ocMa GYNNG aimannm VKON KIUIHHAM, ORMOKIEp
yunpnnr aiinavma Teanurn 4,5...7,6 m/c. Kenrupwiran ¢pesanaprunr
wirapunanya Teamarn 0,4...1,6 m/e Hn Tamkmn Kwragn. BotkoxGon
thpesanapuuHT aidaHMa TeITHIA Kyla KaTTa — 13 M/c rava, wirapiianMa
teamurin sca kK - 0,04..0,14 wfc. (Dpesanapminr KaMpain KeHrimry
0,6 man 2,6 M rava, 6orGon, famabon Ba ypMoHOON (hpe3wIapHINT HILIOB
Gepmo wykypnnri, omatia, 12...16 em rava, 6orkokGomnaprmkn 20...45
CM raga.

(MpesanapHUHT NMHYOKMAPH JHCKNap aiimanacn O¥inma Gup Texmc
soitmawrrnpiunamt. [Hekiars nH4oKapHIHT conn Basnpacn Oyiinga xap
X (ppesanmapiaa Xap xun pa 4 gan 16 rava Gymaum,

TMuyokan aicknap tpe3any GapaGanra finFiwtam (83a-pacu). Opesann
BGapaBan, ogatma, Gup-Ompura npyxuna Gunan cHKHANG raima-ran
VpHATIUITAH eTakKIOBMH B eTaKIanysdn Iucknapian wbopar. ITioxmap
t‘.Till(JTilTI}"Bllﬂ JlllCKJI&lprﬂ YPHHTI"[ZI.UJI. AI’I.‘IH")’B'{H MOMENT ETaKNOBYH
IMCKap/laH cTAKMAHYBYI [ITCKTapra thpHKINOH HAKIaKa (MeTam IanKa)
OPKWIN y3aTiiaun, 1wy Tydaiin mIgoKIap TYCHKKA (Tommap, KyHia ba
X0Ka30) ydparaija AHCKTapHIHT CHPMAHWION I03ara Kenain Ba wordm
opraniapin cunnmn Gaprapad KummHaIn.

Mpesann Gapabunnapuuunr anaMetpn 350 gan 1060 mm raua.
Mpesamatia 31T KUK CONMIITAPMa aHepriA capdi GapabaHnir AnaMeTpi
380...480 o Gynramma omnmamn. Mpesann GapabannmAr yeTkn AucKnapn
(cexumanapn) ypragarutapra nucbaran 50...60% xyn sHepri HcTeEMoX
KILTaun. m}"lilll[r }"l}"ll CCKUHSAIAP COHMHI OIIHIIN GlmﬂH ﬁm'ra CEEUHATA
TYFpPH Kemaanran aHeprid captn xamastmi. CeKUManapHiHT CORN yuTalan
TYKKH3Tara omrania GHp ceKunara TYFpH Kenainran snepris captm 25%
ra kamasym. Jlemak, sneprid caphi HyKTan HalapiilaH KeHr KaMpoRIM
thpe3anap TeKaMIHPOK.

Cexunanap opacniaru Macotha madoxnap Typura 6ornk. Karra
Macodalla TYMPOKKA TYIHK Hillos Gepriamaiian, Kink Macothaia aca Gup
BAKTra HIUTaiifirai MHYOKI4D COHH Ba CONHIITHPMA 3Heprua capthn
kynasmr. By macota TYFpu midokmn cexumsanap yayn 100...125 mm, arwran
mioknap yayi 180 mm rasa. Bapaban koxyx Gmman Emmnaum, Koxyx
OpKacH/la MAapHUpAn GEpKHTWITaH YHBWKIH XacKaw YpHatwmamn. Ymap
KaTTa KecaknapHu Kymmmua maiiganaiior, Tynpokka wmnos Gepum
UYKYPIHIH Tad i FULHpasapHiar xonatuan dpesan Gapabanra micharan
yarapTupn6 coznaHai.

Wuryn oprannapun aucknapra GepKHTHANITH KaTTHK, NPYXHHUIN Ba
wapHUpan 6anwn MyMEHH. KaTTHk OepemTim sur Kyn TapKaiaras,
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l'lpymma.nu = npymmacmtm: GEPKI{T]IIII Maiiga Tommap bunan III:I]J']DC!!&I—]I"EH
TYTIPOKJIApTd HIoR Gepinranila, WapHUPIH 3ca KaTTa O¥IMarad Hiumos
SYKYPIHITICA MyIR@UIanTan Teskop (pesanap Gunan Top yeoknapn Kasnb

OIIITHTANNA MaKCajlra MyBO(HK,.
Dpe3aNapHUHT HIIYH OPTaHaapn TYFpN Ba SriaATaH MidoKIap,

TOMIIATYRYH HeKanwiap (83-pacs) GYIHLIN MyMKIH.
Wnraxitap, 10MITATKIM MOTHTANAp, TAPEMKACHMOH NMIHOKIap Ba OomKa

TYPHATT HUIMH OPrapiap XaM KJuTanmiau.

%) 2

84-pacs. Mpesa HurdH OPrawIAPHHITHT acOCHIT TYpIaph.
@ - TYFpi INHOK; 6 — IMHATaH NIH0K; ¢ — NPYKHHACHMOH WITAK; 2 — IOMIATYE0
HCKata Ba Y1 ANCKKA GEpKITIUINLAE; O — YTORTAMMHUHT 2MHATaN MHYOF.

TiFpu nugornap (84a-puacs) Fraop ANMIAPHHI cKapHQNKAlg KIUTHm
Ba AHOM epnapra 15 oM gyKypnankua nmuios Gepiil ydyH KyJUTSHILTa,
Vnap tynpoknn aifipnM TacMatapra Kecamll XaMiIa YHE GypHMakmin 1KKH
EKIIN MonAra YXImMam cHugNpa, 6HpoK YIapumar oMWaTing KobmmmsTi
nact, TFrpi mdoknap AncKKa pagian 6yiina, pammanra ainanmu 6yitnga
EKTT AiTAHIIITA Kapim oFimr 61T ypraTiumimms MyMKnH. Yinapunur e
TYFPI WIBHKAN EKN pamtye G¥itnda kiwmmiran 6¥anmm Mymkm. Karmig
MITHEpAN TYNpOKIapra ciifupuim yeynm Gmwran murios Gepiiul Maxcaura
MyBOGHK. BYHIHE yayH paian ki qHeknn aivtammun 6¥inga ormm Gran
KOMMAMran TYFPH YHIMKIN THEIN MHHOKIap KyUamagn. Y enmmmk
KOJLIHKIIapi Ba IWLINTOANAP MABXYI TYNPOKTApra cHpiannb Kecinm Grman
nnos Gepiu Makcaura mysodmk. lynnar yayn Gymmaii Tynpoksmapra
Hos Gepnw yayn pagnyc G¥iinya KIUNHCaw srpm THEAN Ba JUICK
PULIYCHIAN alUTAHMNITA TECKapH TOMONTA OFNG YpHATIUITAH MITHOKIAPHT
Kynam axum,

Tyrpit mitoKmap Gup TOMOHTaMa EKH MKKH TOMOHTAMa SAPXITUHIUIIT
MYMKITI. Ardp tpesanmnr GapaGann MAUINHA XADAKATHIA NepHeHINKYISp
YpuaTivica THEIAPHE HKKH TomMommanma 20...35° Gypuax ocTia CHMMETPHE
qapXnam Makcaura Myrotpnk. Bymia mmwepannapra mumnios GepmiraHma
yapxrai Gypyarit KaTTa KiiiMaTra, YiMIH TYNPOKIapa 3¢a KITIK KHIMATr
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ara. Mpesa Gapabani Xapakar fiyrammuira Gypyak ocTiua Xoinamran
XoMutapia GUp TOMOHIaMa JapXMaHTan MHI0KIAP KyLIaHumam,

Brunran mudoraap (846-pacn) GOTKOK Ba UMM ¥130p Tynpokaapra
wmnos GepHin yayn Kyutammmam. Yiap wigni cucTeMaciHi Kecal,
TYNPOKHH HWHTCHCHB oMIUATalH Ba KHCMal YHIHT OpPranwk Ba MITHEpWI
AMEMEHTIAPIHIT ilpilﬂill]]ﬂ‘lpi!u'ﬂ.

Drarran €k - cHMOH IAYOK YCTYH Ba KAHOT (SMIUITAR KHCM) KHCMIAPra
wkparnnagn. [[HcKKa 9wanra Ba YATa STIVITAH MHYOKTAp raiMa-ran
ypuarnnam. Kanorunar Kampaur kenomuri 45...150 s, Cipnann® xecim
yuym yerynnumr THen guckHunr pamuycnra 30° man Knwnk Gymmaran
Oypuakka, KanOTHWHI THFH 3Ca XapakaT itymaweinnan 60° gan kartra
Gmaran Gypuak ocTHIA YPHATITALL.

85-pacm. Porauson uurim opramiap (@) Ba yIapHHHT TEXHWI0THK cxemach (65).
I - koMBuHawmsnawran-maprap; 1T - kosmGimawssmawran; 1 - vapkuGan; | - GapaGan
wicku; 2 - TYFpH miMoK; 3 - gedopmarop; 4 - KaBapHK KOHYCCHMOH f03a; 5 - Enfow
KECYBYH [THHOK, JMEMEHTH.
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Tpysunanu wiraknap (84¢-pacy) Mmaiita Townap Ba WilHatap Kyn
GyIMaras TYNpoxiapra AUos GepHul yuyH AUUTATIUIANM, YIAp KaTTHK
TYNPOKJIapra nuwios GepHi yuyH SpOKCH3.

HOMmaTynun Mekananap éxu gana wnraknapu (84z-pacm) Mumepan,
ACKHILAN mygmpnunﬂﬁ KelHHrad, YCHMINK KONUHKIapn GFJIMaraH
TYNPOKIAPHT IOMIIATINN YUY 2COCHIl Bd SKHLI ONIHIAH HIUIOB GepHiia
Kinnamtam, Yiap pueoxianran ysanam Gypyarnra sra GyIrananri yayn
TYMpOKIH Kalal IOMIIATALH, aMMO NGIOCHAHTaH TYNPOKI4paa ynapra
JCHMIK KONKIapH ocon THRWING Konan. Kecum KHCMAHAAT KaMpaun

ke 25...55 my. YaMBDU ommvmapit TOMOHMIaN NaXTa XyAyiUtapi
Yuayir thpeawnit KyAbTHBATOpra Gip KaTop wurdn opramiap (85-pacs) nmma6
yigaurran. Texwnprmumap warmkacnms TaxpuOapmi wuan opran (85111-
pacM) SHT camapanmi 1e6 Tomran. :

2§ Kymsrusaropnap
2.1 §. KynsTusaropiapHuHr TypiapH Ba sazupacn

Kynurisatopnap rynpoxkun osMmariu, Gerona Yomaphn Ko T, Hommk
IKMHIAPH KATOR Opalapira nuros Gepitul, CYFOPUIN 3raTiapiii OJIMLI,
Jeusumenapnit Miepan mmiap Giuman o3mIanTpHIL B SKNIIapHI STOHG
KIUTHUT YYYH MIRUUMHTaN.

Kynemimaropnap sasndacira kypa Kyitngar typiapra 6ymmam: énnacira
wios Gepaduran (CIUIpra); KaTop opamapira mios Gepamiran (YomiK);
TYNPOKK4 €nnacira Ba KaTop opanapura wuuios Gepaimra Xamima
FCUMANKIAPHT O3NKJaHTHPUNITAH (YHIBEpPCAT); MabIyM TYpIary HUIapHH

Gaxapamnran (Maxeyc). Marakmmr (topru) Typura KapaG Tpaxtop Ba oT
Grlan TOpTIUIaANTaH, TPAKTOPNAp GHNAH arperaTaniil yeymira Kapab aca
THPKaMa Ba 0CMa EYNETHBATOPMAP: axpaTivtal. Maunmacoanmk JHBOILIJ']H.PIU-[H
ACOCEH OCMa KYIBTHBATOPIAD W1l YuKapiiaym. Yiap TY3Wminm Ba XuaMar
Kypearnuin Gyiinua comua, ormpanrm 6yiinga sca anmda enrmwn. Humun
OpIAIAPIHITAT KOHCTPYKLMACH B YIAPHIHT TYTIPOKKA TabeHpH GYiirga macerm
(Ky3ranmac EKN NPYKHHACHMOH TYTKIWIapTa YPHATIINAH) Ba (haon (IrraHram,
POTALMOH, TebparMa Ba GONNK) HILNI OPTAIUTi KYTETHBATORIAPTA X PATIUTAI.
Duaon KyNLTHBATOPNAPra KaTTa TeMmIKAa aiinamysun chpesa (cdaon
MYOKIIAP) Ba KY3FwiMac YK €iiciMon Mamkanap (MaccHs wimdm opraHnap)
Grntan Xmxoananran (peswin KyIETHBATOPIAP XaM KHpPAIH.
Kynstisatopnap Gourka w3a nuwios Gepumran MamiHanapian (hapkin
JA4pOK, HONMHIT HIWIOB GepHil YYKYPIHIHHN CAkIAll Y4y mmﬁtparcnap
B wIMAUIYBYAH HITYH OPraiiap KOMIUIEKTH GHIaH KHX03MaHa.
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Tynpokka anmn munon GepHil KYpolapiilHT y3ura Xoc Irypyxmun
KYIETIBATOP TEKHCAATHYAP Ba TEKNHC Kecry WyKYD IOMUIATTIYIap Tkl
KNI, yaap acocan WaMojl 2po3ngcHra ydparall TYNPORIapra Huuios
CH':DIHII YUYH M‘)"J’l)ﬂil.]'l!lanl'a[i: YIApHHHT ACOCHIT LT Oprafiapin KaTTa
Kanmpam genrmurn (1,1...2,5 M) Ginan axpannd Typam.

Maxraunikaa uryaropra cimpra nuutos Gepiu yayn Tynpokmm 25 e
Tida YYKYp TOMWATYBIN JHCH3 MakL1ap pa GeroHa YTIapHi KHPKYBYN K
gitcnmon nmankanap Gunan kuxosmanran YKY-4 pycymmn snserns
KymiTisaropirap Xamua KOI-3,6 pycymnm ypuamai (hpeswi KynbTisaTop/iap
KeHr K{uianmmair.

Homik KyJILTHBATOPAAPH ocMa Typla GYmG, SKHHIAPHIl Tapeapi
K 6yiinaa Xap Xl offlepaufafapii Gaxapnu yuym Typam Humdm
opraivnap Giotan knxoananam. Pamaciminr Koiutamnns Guranuinrm 6yiima
YIap yu Typra GYMITHAMI: TACT TIOSMI CYFOPHRIMAITIITAH YCHMIHERAp YOy,
E'nl.flilll.'J. TIOAI cympmmm“murmr Bi ITACT 1MOAAN CYFOPT[H:IJ.I.I"HII IRIMITap
YUy, Gaiai mogin CYFOPITANNTAR SKIHIADP YHYIL

O'JIIK)IH.IITIII')TR‘I EYpirna Giutan AITXOITANTAH HOTHE K)TJILTIIBHTOPIIUP"
KYIETHEATOP-YCHUMINK O3MIANTHPIN Jeb arTamau.

TlacT mosnn wonyuK SKHILIAPH KATOp opaiapiira WUOBR Gepmin yHyi
OFIp Tynpokjapia (huod WU opraman gpeswnn KYILTHBATOPIAD
K?JTJ[&HIIJH!,L"[_ qolllll{ JKYILTHBATOPINAPH  Opaciga ?31”’“ Xoc ypllﬂllll
ATOHWTArY KYIBTHBATOPIAD Srautaiym. Bymapra HeCHKIIK ATOHUIANIUIEp
Xam knpamt. [yaa kaTop opalapnra wmuos Gepim yuyn KPX-4, KPX-3,6,
KXV-4 pa KXM-4 pycyman KynsTHEATOPIAp WIIATIUTALN,

Maxcyc KyISTHBATOPAAP TOLLN epiapra, GOFap JapaxTaapi opachra,
HapaxTiop epiapra nuuios Gepiu yuyn Mmynkwitanran 6yauG, ynap 6y
WAPONTIap/a I0KOPH CH(ATIN HIIHT TABMTHIALT YIYH MaXcye MoCTaManap
GRitan ®uxoananram.

22 §. KyasTHsaTopiapHHHT HIIHH 0prawiapm

Kynyruearopuapga muwion Gepimn saziacira, YOHMINKK:, TYNpPoK-
TSN IIAPONTIY, SKUIT YCYIHT Ba YeuMmuKminr 0yiinra GormiK pasiia
Xdp XUl HIMH Oprafiap KyUTAHITAT.

Kynutupatop namxalapy TYNpoxHH oMImaTHI Ba Gerona yraapru
KecHu onepaunsnapuan Gaxapamn. [Mamkarap ya Typua 6ynamn: jroxbon
(Tekiic Kecypun), yHHBepcal Bd IOMITATYBYH.

YrokGon Eku TeKHC KecyBuM NAHXanap Wakin Ba yrudammapn Oy
Gup-Gupnaan dapk Kuwtagn. Ynap waknn 6yiiuua bup ToMOHTaMa
(ycrapanap) Ba ¥k &ilcumon (86a,6-pacy) 6y¥nammnap. Bup ToMommama
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ETIK Kecyruil yCTapaTapHIHT acoclil Bazudacn GeroHa ¥TIapHITHT L3N
keenm Gy, ynap Tynpokmn 6.8 cM UYKYPIHEIA IOMIDATHUI YIYH Xam
ynmarinan. [Tansa ropH3oHTLT THF B4 BEPTHKAN karian nGopar. [Tamxa
THFH ﬁc!‘l‘,lH:! S"T I3 HNT I(llpliad.lll Ba ‘I'}"ﬂPOKIT" TOMITATAMIT, BEPTHEAN
KaF 3ca NHXOLIEpHI TYNPOK OCTHlA Konnutan caknaijpr. ymunr yayn
ﬁ)" nu{[xmap}lll Fj":i:l lHlXUJ’IJalIII‘H llK.llII[JDK. ABHIT XUMOH 30HACHHI EKaM
konuupn6 xofinamripum MymEua. [Mamkanap Xap KaTOpHHRT HKKH
TOMOHITA YpraTivinum Tydailin yanakaii sa yiakail Kwm6 acanamm.

TTaroKarunr BepTiKal THAT TYNPOKHN KUPKNG, VCHMIHK IUUM3napHra
FEI KOiUIa KecakmapHuur maiigo Gyammmra iiyn wyiimaiigr Beprmkan
KarHr nacTkn Kuppacn Kug (23%) G¥nrawmrn caBaBan yHH TYNMpORIuH
uiKepi0 1060pIITa WHTIYBYH KYWlap TALCHP STaln, WYHIHT YOYH XaM
TMARKA TYNPOKKA opTikua Gota onmaiimr. Bymian Taurkapit, nmaicka G6mp
ToMOTT Gyramn yoyn £ Kywiap TCHOIAMMAIROT Ba TYTKIM €Ki Ipaovh
nact Gyca, y €n Tomonrs KmitmmaiinG keramm. Tlamxanapnsmr T okopi
Tomonai 8...10" Gypuak ocrigta sapxnanamy. Trmmmr Kumwamrr 0,5 s,
TMamsammr Kampams kenrmymm b=85...250 s (naxTauimix KynyTHBaTOpRaphia

165 pa 182 am). Tlanxa xanormapnumnr owivmm Sypuarn 2y=60" (y=30"),
KAHOTHHHT TOPI30ONTra Kisumik Gypuarn (ysanam Gypuary) f=10...15°

Vi@iteumon nawmanap (860-pacM) HoOmiK, CHIHpPFa Ba OOIIKa
KYALTHBATOpAApAA pHarinamy. Yirap diakar KaMpam Kenrnuri OIman aac,
BaTKIl KaHOTAapiHNHT o Gypwarn 2y sa ypanam Gypyarn a (mamka
KaHOTIapiin arat Tyonra nncbatan ypuarnm Oypuarn) Ginan Xam apk
KIUTa0L.

Vpanam Gypuarin 6¥iinya Vi EficuMon namkanap TEKNC KecyBun
(B=12...18% Ba ynusepcan (£=25...30") namxanapra GynmHm.

TeKnc KecyBdn NMAMMATAPHIHT ucOCHil MapaMeTpn — GypHak y, 4yHENH
Kecum pexivn 6y Oypyaxknunr ynvamura Gornuk 6ynn6, xecumr
CHpMAHNUUIN EKN CHPMAHMICHS GYANm MyMKI. VKEiicnMon, Texnc
KECYBYI NAHXWIAPHIHT MapaMeTpnapn KuiiMaTIapi: KaMpam KeHrImi
b=145, 150, 160, 220, 250, 270 sa 330 a; 2y = 60...70°. Yapxnawmm
Gypuant i=12...15". Hmnos Gepimm wykyprmmi 4...6 o,

YHuBepcan nanmkanap amia xarta yeanaw Gypyarira (#=25...30) ara,
ury Tythaitng ynap thakarrisa T Giwian Gerona YTaapHH KecnOmna Kommail
Tynpokun yeanaiynt xam. Kampam kewrnuru b=220, 270, 330 Ba 385 mm.
Kanotnapiamir owrummm Gypaan: Kysmt Tynpokiapia numam yayn 75...807,
ENNUIKOK, B4 co3 Tympokaapaa 55...60%

Hcekanacuvon namma j1e6 (86e-pacn) TyTiy Grwtan Gmp GyTYH KIUHTLH
mamka aranan. HexkanacuMon nawxanimr Kampamr kenrnuri 20 smu 6§nu6,
Y dcoca Katop opantnrumn 15 oM rava OMITATHIN YIYH WIUTATHITAIH.

148



86-pacm. KyanTupaToprapHumr NIty opramiapis.

a - BHp ToMOIIaMA TEKHE KeCyRui nalixa; 6 - YKENCHMoN naixa; & - HeKaHacHMo
MK, ¢ - aiinanMa nainga; @ - Hall3aciMoH MK, € - OIMKIANTHRIIY NHYOF, X -
HP}')KIIHHE[IMOH Tllu]_'l.']]'); 7 - HHH&TI JIICK- IUH:IYI'{H: i - TIAHKA-aFIAPRTIRG K - OKYUE 111K,

Aittanma nammanap (86z-pucsm) K¥sFaiMac Ba NpYKHHACIMOH
TYTKN'UIApra YpHaTIUIIIT MyMKI. Ail1aiMa Namgaip HKKI TOMOTUTaMa
WAPXIANTAN Ba TYTKIMTa GepKuTIITAN TacTinika Kypummumia Gymaur.
Hapxnam opacngarn XHIMAT MYURTIEE y3afitnpim yaya Onp yan
Sitmrama mamka Gowka yan Gitan afimanTupn® Kyimum,  AfUtana
markanap Kammuanrn 7...10 aM. Dun b=35..55 mm nn 650 nnar
nonocacian Tafiépranam. Huos wykyprmmiri 22...25 eM. Drpuiink pamiycn
VK EficnMon mamkanap Kyipyrmime arpuank paiycnra tedr 6
nosmn. Iy Gip TyTimdra Typmn mamkatapan yprarting syskin. [hirox
KHeMummir ot Gypuarn 2y=60...70°, yaywinrn L=260 s, Takannuur
TYMmyFn Giman srar TYOH opacijia X0ocH Gyaguran TYNpokKa GoTii
Gypuarn f = 38...41°

Haitzacumon nansanapumnr (860-pacs) sasnuch nekanwap Gmian
Gup xmn, ammo yiaap Geroma YTAapHIr Tapab AXIWN WKpATAL. YIlap ciumpra
nuion Gepaiiran KyIsTHBATORIApIA FpHaTHANG, CHITUI TYNPOKIN eplapii
YN HUINK WAANMSTOAM YTIApHN Tapab AYKOTHW YUyH WIUTATIUIAMN.
TMamkanwnar 6up yuu yapxnanran, 2y = 48°
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Tasmnu uGopanap
BotkokGon thpesa, ypmonGon ¢pela, panabon tpesa, Gorbon dpesa,
Gupaban, JICK, NPYKMH4, WAPHIP, IMOK, HITAK, MOTHTE, KYILTHBATOP,
HOMIK, OIMKIAHTHPIIY KypiiMa, YKEICHMON, Mamka, yHHBepcwl, hpesa,
AN, JCK-IMLY344, OKYIHHK, apHK 04THY, KaTKOH.

Hazopam cagoanapu

|, Mpesanaprinr sazmdacn sa Tysuanumnn aiitnar?. 2. Mpesa pun
OpramfapuHINr acocHii Typrapunn Kentipunr? 3. Vi@iicnmon mamxa
Kangail paschanapan Guwapaun? 4. Mpesanapra Kaifall arpoTexHuk
ranaGnap kiiimnam? 5. Opesanap Kampal Typrapra akparmiam? 6.
Mpesanapia Kangaii nurn opramnap ypuarim? 7. TapknGmn poraumon
W oprai Kamgail Kuesnapian nbopar? 8. KynsTusaropriap Kamiail
ryprapra Gyminagn? 9. O3MKMAHTHPrAY Kypiima Gunan KIXOUTaHTan
KynsTiBatop Kangail sasndann Gaxkapam? 10, Hormx kynsTHEATOPIAPHLL
Ramail nurn opramwmap ypuatinagn? 11, Ynupepcan namka yreiicnmon
naxagan Kangait dapk gunam?

11-B0B
KYJILTHBATOPIAP BA ®AON TALCHPJIH POTAIITHOH UM
OPFAHIN MAHDIHHATAPHHHT HASAPHACH BA XHCOBIT

1-§, KyasTisaropiap nammaiapiiinr acoeuii napamMeTpiapin

Bypuaxaap: ovimm y, ysanam [, ropisonTra AcGaTal YPHATI o Ba
YApXIAnI § XaMila Kampaue Kenaauzu b namskanapuinir WA Bi TYIPOKKa
TALCHP XAPAKTEPIHN BearnIoByn acocnii napamerpiaapn Xucobnanamr. By
TEAPAMETPIAPIEIIT KifiMaTn Ba HmucGarira GOFIHK, paBimia marKanapuime
FTOK KU EKI IOMIUATHI (DYHKIIIAPI HaMoEn 6 mauin,

Ouuanm Gypwazu y (87a-pacM) MaHKTAPHENT NI TEXHOMOTINCIIA
Xl Kiwnysun napanetp 6§anG, yunnr sukigopn Gerond YTiaapHm THFH
Gyiiima cnpraiinumm pa Keclumiun IMKOHIE TIapin Genrnaiign.

TMuaiwka Gerona FTHHAT WUM3NTA TARCHP KIUIAUN, HATIDKala M3
KCCHIMINT, YIUINmN EKT TYTPOKIan CyFIpIUTIIIT MYMKHH.

VrokGon nmamkaispuimr T TYIPOKLA Yupaiiunran Gerona YTiiapHinn
TIBHEN Keenum sosnm. Berona Jonapin axum xecnm yayn THFHIHT
Ky 0,3 sy gan katTa GYIMAcHN Ba eTapmn Japadkaia XapakaT
Teannrra sra 6ymnm kepax, By maponiap masky) GynMaraiia mamxa
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¥3 Tirn Guran Gerona yTaap WMsHEN TYnpokKa Gocamn. Arap Gy xomua
Oeroma YTHUHT IWLHZ THINMI TYNpoK Gmian GORINKINKHN fAyKOTMacH,
yiga yv yaitagn. By nankanap nuin yaye sur Kenr TApKUIIAR Xof, YyHKI
ynaphunr THER Tes Yrmac 6¥mub xomamm. By xomamwa Geroma yTHimmr
HIAH3HHT TTAPYUTA T w}]m‘mm, CITHIII, 33ATR €K ﬁi'.'P DAKTOA ﬁnpqu
¥4 feopMatHI AT TALCHPHIA o3ara Kennmm Mymkui. By daxar nanxara
aMac, Gankn GeroHa YTAApHINT B TYNPOKHIHT TYpHra Xas G0RIHK Gymamr.

Marmxanunr sasundacn mwyngan nGopatkn, y Gl XoC1 KITHITan
TYNPOKMarin EpuKIap VIAapHiunr WiMHaapian CYFYpIuImwinra Mo
APATMACIIKIIapH KepaK. By makcamua ropusonTra niucGaTaH MarmKaHmnr
FpHATHI GYpUarinm XaTro, IOMUTATYRYH MAMKQTAPI Xab KIHiK KuIiHa.

Berona yrmap nnmisn TYNPOK TOMOHIULAH TagHuTa 374 Oynranga ynapHit
tharar §rrup Tor Guaan swac Gaikn, yTMac THF Gilal XaM 0COH KecHi
MyMmKEIH. Yiap s3mnaun sa Gup sakmaa ysmiagm, OGypia TyNpokia Epuk
Xocin Gynaum. Arap Geroma ¥T TyNpokian cyFypib onmmca, MabiyM
lJIapDIITIIap,‘_Iu Y Kechiraim SKH Manxara ypﬂﬂllﬁ KONMACLaH YHAAH TYII AL

TTamka THKWING KOAMACNIT YuyH, CYFYpUIran FCUMINKIAp Mmaiia
THEE GYiinya cnpnamiunt Ba HaTHXKALR YHGaH TYIHIIT Kepak, ShHil Taixa
Y3-Y3Mian ToswTanimmn Kepax.

(15) ra acocan cnprannm mwapru > Tenrcnamik Guan ndoguananr,
Oy cpia @~ Kecmaunrim MaTep T (Wi 3m) THE O i mukanan
koathdhnumenth.

Hnmanapun cupnanmm mwaptn gakat ymaphiu ssac, GUIKH yrap
Eolnawran TYMPOKHI XaM qulll(lllloﬂ XOCCaTapHHi xlfCGﬁl’ﬂ. QI KepaK.

Hmumanap Tynpokta ®oilMalWranane yayn arap Tynpox T Gyinra
CHPTAHMaca, Yiita Y GErona JTIapHITHr WHIEHIT XaM CHpRanTanit Ky i,
FOKopmuarnnapiit xueobra ojiran Xoula WIHAAAPHIT THF GYiiia cupranim
UIapTH Kyingariya 6ymamn:

E>max( g, o, ). (67)

B)" IICIJQJ.IH.[‘H. acocaH CHpMaHuW wWwapTH AHHENAHTaHLa XaM Gerona
YTIUPHITHT, XaM TYTPOKHUHE Manxa THFH Gfiinga mukatanum Gypyarira
svTiGop Gepinau, Gupox Gynapuan Kaiicn Gupn Katta 6ynca, yua xucobra
omunam. Kynetnparopnapuusr yrokGon namkacijia

b3
£= E‘}'
GYAraHmmri yqyn CHpIaHHI WapTH Kyiingard KypHamua Gy

¥ c%—max(fn.,f;?,) e (68)
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87-pacy. Kynsmiparop namsarapuHiiT NapamMerpiapiig AHnviamra 1onp

cxeMa.
@ - OITHMAN CMETHIL GYPHAiH aikIaus, 6 - Xap xun mukanamny Gypyaknapu g,

0, 9, Ja (p,>9,>p,) omwnim Gypuarnra GOFTHK X0/ KYILTHBATOD Nalbxaciyiani
Gerona Jruup comnin JIrapiil XapakTepin; & - YT Ba Kectiul GypHakiapiing ammkiau.

Ammo, By derapanam GHp TOMOHJ4MA XapaKTepra ara, MYHKH ¥
MaHKAHNET odinm Gypyarn y pa @ Oypuaknap OpacHyari onTHMAN
uncGatiun annknab Gepmaiign. Iywnur yuyn ¥ GYPUAKHUHT ONTHMAN
KiiimaTi Kabyn Kmaimnranga onTuMan Me3on cnaTniya KyTbTHBaTOp
RINTHIAE Xap Gup naitTiga namxa Toedra ékn 6up OHpHINK KaMpam
KCHITImra TYFpi Kemaumran Geroma yriap comn Kabyn swmmann (876-
pach). Uynkn Gerona yTap THELA Kamda KaMm TYpCd, Malbka YTMacnanrania
YHITHT THKIVIMACIK 9XTIMOIN 3ca MakciMymra eTaun. XucoGiapra Kypa

s
Vo = [3- max(p,.o, }}f 2, (69)

Humab unkapinyga ovsmnw Gypyam 2y=55...80° éxn 60...65° 6§nran
K}’HbTIl'EHTIJP T RPN Kffmiillllﬂil.m]’.

Kecuww Gypuazu B, Xan Gerowa yTnaprim THINK KECIUINIINTA TALCHP
K, By Gypuak Timim wkopi dackaci Ba ropH3oHTLI TEKNCINK Guan
xocin Kwmnagn. ¥ akkn Gypuak-gapxtanim Sypyarn § Ba anca Oypuax £
fimrmmEanengan nGopar (87¢-pacm):

pu= i+ &
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Yapxnanuue Oypuazu i opataa 12...15° ra Tenr. Duca Gypuax Taxmiman
10°mm Tawsmn kunamn. Wysiar yayn B,=22..25".

Yeanaw Gypuazu B namxa 103acH 10KOpH TEKHCIHTH B TOPH3IOHTAI
Gunan xocun kmaunagn. Arap ysanam Gypuarn (<15° G6yaca, ynaa
MAHKAHAHT YapXIaHuml 10KopH ToMoRaan 6fmmun Kepak (86s-pach),
arap ]5%<f3<25% 6ynca, yuaa nKKH ToMoHama (876-pacs), f225° Gyarama
3ca ocTKH Tomonfan (87e-pacm). KyneTimsatop mnamxanapium TYFpH
VPHATIINIIN Ba Y/IApHU HIL PeATMI XaM Gerona YTIapHi TYINK Keclmmumina
Ba nu C“qJHT“I"u KaTTa Tﬁ'BCI(P KS!”PCZITHJ.I.II.

2-§. Mammanapausr Ky Tascugu

KynutisaTop Mo opramwiapi ciMMETPHK GYIITarimint yayH YIapHITHT Jr
1034CH BA THFITA TabCHP STYBYH TYNPOKIHHT peakiid KyWIapihil CIvMETPyi
G¥inama Tk TekucKa KofUtawran GHTTa TeHT TabeHp sTyBuM Kyd R,
(88-pacw) kemrmipimu Mymum. R, xymmmr Z yxura npockunsci (R, Kyum)
HLIMIT OPFAHHITHE SYKYPIALALT KoOwiHsTimi Tasciduraiior, X YKira npocKIntici
(R, Kyun) sca WUrMI OPraNHINE TOPTHIITA KApUIFINIHN TAmKIUL Kot R
KYMHHHD (i B pa Ky nykrach Gypuak ¥ ea jisasotap h sa [ Giona
armnana, Miynsar, A=(0,3...0,5)a (Kavpalu KeHITIHTIm Ka T Talaiiin Genan
own), (=0,5 b. Tenr Taneup a1ysui R, HopMa Gocin Kysit Ba HITH 1034 54
THF Gy TYNPOKINMHT HUKATAHI KyUlapi fpugcian nGopat Gy
YUyi i g (GypuF) ropHsorTTa YpHaT Gypuant o Ba HILKATAITI
Gypuaru @ ra Gormk, 88-pachuan

Y=mn/2-(a+ @) (70)

Ry KuiiMaTiii JHAMOMETPIAL i1t GItan amimk/Iimn MyMKFHH.

¥ Kampam kenrmur b Ba NIUIOB YMYKYPJINTH @ Ta MpONopUHOHT Gyanb,
TYNPOKHITHT COMMUTHPMa Kapmumiri k ra Gormik.

88-pacw. IMamkanuur Ky4 Tascudi.
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Tynpoxummr commapsa Kapunumrs (KIMTa) xyfingarn Kmitmatnapra

ara BYIHImIT MyMKHH:
VK EfCHMOH Tanxa e el
. 50...100

OMIDATYBYH MAIKLTap.
TEKNC KecTid MyKyp roM'ma'rmqmp naKacH 31..46

3-§. KyanTuparopJapHUHT HOIMH OPraijiapHiy pamara ypHaTHin

Kynurusaroprapiiir WIDYH Oprauiapn TYTKIWnapra GepRUTIITAIT.
Tyrkmunap Mammua pamacit Gmnan Kysranmac (6MKp) €Kn mrapHupnmn
(kyaranypsan) Gorammon Mysmkint, Wlapunpan Gormammm 6up Ba kyn
WapAIpIN (TYPT 3peronn) Gynamm.

Kyaramnac Gortanmmia Tyrerdnap 2 (89a-pacs) mumdm opramsap Grman
Maliia puMacnumir Tienmnra Goatnap Gmoan MaxKammanarn. Bymmai
GepKkiTiol YYKYp NOUTOB Gepairai KaMpaml KeHUIHrH KatTa Gyamaran
HIIYH Oprafiy KyNLTHBATOPNAPHY KYUIaninant (Mirsens-KynnTipatop,
KY/IBTHBATOP-TEKIC Kecrid Ba Gowka).

B}'TII.!H oI Opl"illﬂ]ilplﬂﬁll' qm'pnumlimn MAIIITHAHIHT OFITPIINEK K}"‘I’"
P Ba TYNPOKHHAT HUIHH Opraiviapra peakinms Ky4n R ra GoRnm 6¥mamm.
Hiios uykypnini Tagny FINAHPAKAAp 4 Giinan Yeknanami.

Kyaramac OepKHTHL CHCTEMACH KOHCTPYKINMACHHHHT OLIMIUINGT Ba
Kitaik Maccacn Guman axpann® Typamt. Bymiaii Gormamnmua pensedra
MocTatr Gyittama IR paMaHiTHE XomaTiira, KYHIQTaHT HyRasma
aca MAUTHHAHITHE KaMpall KeHTTHmra EDI‘J’IIIK- @:ummmc GCPHIITH.HHHIIH
KYpoJUTap fdafia MUKPOPEIbeIra eTapiin fapaxaila MOCTauMaiiln, Kampatn
KeHrnrn Gyiina i oprawiapiinr JoiMui SYKypInri cakiannaiin.

Bup waprnpun 6eprurima TyTeid 2 (896-pach) ik oprannap 3 sa
THIraE 8 GHpratnkua pasa TYcHun GiTaH wapHupmi Gornanran.

Bup wapumpan GepKuTHID THINMI SKKa THIMHIUIN BA CeKUMAMN Gymam.
SRKa TR TN Xap Onp Trarara OHTTAIaH NN opran (Enmacira
HIUTOB Gepaiiran KyILTHBATOP MAIKACIE), CEKITAMILa 9ca 61p WeyT: mmrm
Oprawap (ocMa NMaxTa KyILTHBATOPIApIa Ba GoiKa) GepKuTimam.

Humm opran cexunscn ofipiuK Kyui P, WK opranfmapra TYnpok
peakuiscn R, Xama Gocypun npyxunatap (F Kyun) 8Ki Kyunmya wox1ap
Epuammta Mykypnamrnpwiagn. Makcuman wykypnuk mTanra 7 HuHr
TasHIAPH, FpMIIUIAp (CHPFUINY) EKH FANTAKYaNap GHNaH TerapanaHal.

Bup wapHupmi GepKuTHII THINME Ky3fanmac GepKuTHIN THIHMIra
nicbaran Xam Gitnama, Xam KYHIATanT fiyHannmma jara penbedira sx

MOCTAIIAMH,
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Typr 3penonn GepruTing THIHMI Kyiam Kypumminia 6ynam (89a-pacs).
Ty 2 (aseno BC) vurnn oprarwiap 3 Guutan Mawmma pasacimmr tyci 1
ra (3seno AL misrmwtap 17 sa 12 (AB Ba JIC 3seHonap) opkann Gepkumiviran.

.ACUCH.PI MapPaaneIorpans MCXaHN3MIN TFPT 3IBCHOMN TH3IHM
Kymmanmnanm, yuna ABJJIC sa AJ/BC. Cexums Tagns Fummpars 9 juta
MHKPOpPEnbe(INra MOC/TALIALN, SBHI YHII KONHPOBKa Kivtam. Fruympakannr
HoTeknenmknap 6yitga Xapakarn MapauielorpamMa MeXariiaMra Kipagiran
speHo BC mun wncGartan ciwmknwnra onnb xenmagu. Bynga jgana rosaciira
HICGaTan MU opraliinr YpHaTHi GYpUarimr MIKIopy YarapMaiiL.

MapautenorpaMMan THINM YOMIK KYIRTHBATOPAApUa NaitKanapHi
GepKuTIHW yuyn WYHARTIER, ceAfKaNapfa Ba FTRAINM MallHHATApHIA
KY/UTanminanmm,  yupgail THINMOA HIMNH Opraniap Mukpopenbedira sxung
MOCITaIanm sa ynap Genriianrad NITIOB SYKYPIUTHHNT Car/ai.

Huwsin oprasnapin TynpokKa GoTHIN OFHpANK Kydn P, Ba peakimnd
R, Gwran awknanaan. Mexannssamnr AB sa JJC 3peHonapiuHr Xonari
TYNPOKK: GOTHINTA Xamila FIIAHPAKKA TARCHD STYBYN peakumd Kydm K
Td TaLeup Kypcarau.

AB Ba CJ] 3peHonapHIIT KHSINIH Y3rapranga enkatap hy sa i, 6np o3
jfur:lpau.ul_ Bypuuk o Kawda KaTra Oymca, CERUNAHIHT Tagimy FUHpakKa
TALCHD STYBUN peukumus Kyduw R wymnda Kk Gymaam. o Gypyakimsr
KaTTa T L i ﬁl UTaH T4 nprummpl IHr ‘l:ﬂm‘”l AL KDGIIHIIH“I KMt

89-pacy. Pamara purau opramiapiy HeprHTHIN cXeMaTapu.
a - Kjaransac; 6 - Gup WapHIPIN; @ - TYPT Snetomt; /- MAwii pasacime Ticin;
2 - Tyria; 3 - uwaw opran; 4 - pasa THERAPI; 5 - WKKH eNkaniy tactak; 6 - GociuM
npyx&uHacy; 7 - wranra; 8 - Tiwarm; 9 - cekums
nonsynu; /] Ba /2 -MapauieiorpasMm MeXaiiaMIiHE SieHoIapi.




Wit opratiapii TYpT 3peHoI GepKHTHI THIIMN OJGHIT Ky prilrannapra
nchatan GecyHaKail, cHeTeMaHIHT Ky WAPHIPIIUTHIT MOPH30HTAT TEKHCITKIA
VLTI OprAfUIAPHITHT PABOH XapakaTira calGuil TubcHp Kypearaum.

Bepkimimiin Gapda THIAMIAPIEA I OPraiTapHIHT TR0 KIIHHTAH

§puaTnim Gypyart THIrHEra HicGaTan TYTKUSHI Gypair OITan 3piuITyLyL.
TapanesorpasMIi cHETeMalli I0KOpH 3BeH0 AB HITHT Y3y y3rapium
MYMKH, y 2ca jpuarim Gypuarura Tabcip Kypcatau.

KynnTigaTopHInIr Tekie Kecynui Ba YHHBEPCT MAIGKATAPI ¥PHATIINAHA
YIaPHWAT THAT [OPHI0HTAT TeKHCIHKa ETiunt Kepak (90a-pacsr). Bymua srat
Ty6H Teknc Gynmamt pa GeroHa YTUap SXIOH KECHTI. Ormip Tympoxtapra
HUpI0B GepITranta OUITHT, TYMITYF ToMonra 2...3 jan KatTa GmMaran Kisumm
Gronan Ypuammura (906-pacs) pyxcar sTivtams. ToRoH ToMONTa Kid FpaTim
(90a-pacar) pyxcaT STIUMAIT, IYHKH Y MaGKATapHI CAClaniiuim omb Kestam.

Ky TiBaTopIapinr XapakaT T3 ounipiuirania IOMIAaTHI cnchari
ga Geroma JraapHn KecHTHmn S XU, AMMo, 1y BHiTan Ompra, K4Top
OpWINFIr: HuLTOR Gepijia WHK4CTIAHTAH Ba TYNPOK GIUAH KYMumran
Magannii Femvomknapun conn Xam kynasmn, Wynnar yayn énnacnra
KYMBTHBALIE KIUTHITHN OKOpH Teanmknapta — 2,5..4.2 mic (9...15 kmifc),
KUTOp opaimFira nmsos Oepmuga aca 2,1..2,2 mfc (7,5..8 wm/c) Tewmme
Brutai YerapaTanim TABCHA ITIIALL.

+f -5

a g &

90-pacm. KymsTHsaTop nasmanapumm ypHaTHII,
@ - THF TOPpHIOHTWD TEKIMCINEL S ETI"&II: o - TYMUTYF TOMOHT: KH#;
& - TOBOH TOMOHIa KIH.

Kyrasummg imman oprannap yays Teumknn oWnmn oo HYKYPIHTHHI
KaMafimmy 6nnan GOPINEK, WIYHHHC YMYH U OPraiIApHN  OJINHIAH
UYKYPPOK YpHATHII Kepak.

4-§. Kynsrusarop mmum opramnapu sa FITHPAaKIAPHHN paMana
JKOIALITHPIT

Kynstusatop mamxanapu Gup-6mpnra mncGatam karra Oynmaran
Macoaga KoiamTupmica ynap opanuFiga YCnMInK KONMINKIapH Ba
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Kecarkmap THRWING Komann. fAnnun wuurop OGepui KyIhTHBATOPIApHia
KaTOp/a EHMa-EH (KYIHT) NaimKanap opacijiars Maco(ani KaTTalaiTipiin
YUYH TaKAIapHi paMagd WKKH €KH Y4 KaTopmil XOMTamTHpHmn Kabyi
KiHHrad. by €naMa-€H namkatap opackuarn MacogaHm ymap Hiapu
opacigarn Macothara mncGatan 2.3 MapTa KaTTATaWTAPHIITa MKOH
Gepapn. Bynna yroxGom Gup ToMomiaMa Ba YK ECHMON Xamila yHIBEpCal
nawkanap Gerona yrnapuu TYmiK, kKecmm yayn 5=50..70 mm Goctipma
Gina, IOMIDATYBYH MAILKLTap aca EAMa-EH M3anap opacnuary Gapya xoiira
TYNpoK jaehopMatngc TApKATHIHIIHAH XHcobra onran Xonfa Mabiym
opanuk Guman (vata Kecnur Gunan) YpHaTIIAL.

Oﬂllllﬂﬁpllllllr Tﬂ)ﬁp"sﬂ.ﬂﬂpﬂ[‘a acocaH HmMn DPI‘a“ Ta'bC[lPIU.{ZI
WIMCTHKANK XYCYCHSTHra 3ra GYAran TYNpoKHHHT AechopMaing 3oHach
OILUHMHTE Ba €H TOMOHTA KaTTa Mﬂcﬂq}ﬂ]"‘d TﬂpKﬂHﬂ,U.ll.

Mawsnymkn, mowa WWYH lo3ack GYinda cHpnmanaéTral TYNpoK
Manaxcacnra nopMan Kywiap N sa mukananumr Kywtapn F TabcHp KA.
By Kyunapunnr Tenr TancHp STYBYHCH R HopManian mumkanamim Gypyari
@ ta oframn (91-pacs). DHr KaTTa ypHHMa Ky9TaHIIITap Ha3apHacHra acocan
CHHA HATHAUCILA NATaxca NapYananaiiran iynanmunap H, sa H, Gip-
Gnpnra nmcGaran 6 Gypyak octiua R Kyunra cHMMETpHK Xoilmamam, Oy
epua rynpok yuyn 6=40..50°. By sca yprava cuummmwHr ifiysammm R
EYSHHHT i nannmmmian yasainK ofvaiian 1e6 xpcobnawra acoc 6§maim.

L Iy

91-pacwm. IManza Ginan naraxcany edoPMAHATAI CXEMACH,
@ - TALCHP STYEYH Kydap Ba CHHWLI EPHKTAPHHUHT Yerapasuii ifnamwnapir,
6 - Gfitnama pa Kysuananr iyHammwnapia gediopMauns sonanapu

K§npananr THK TeKHCIHKIA XaM TYNPOKHHET deopMamns 3oHaci Gup-
Gupnra 6 Gypuak EKH CHMMETPHSHHHT BepTHKAN yKura O/2 Gypuak Xocun
KHNraH TekHennknap Guwian verapatamamn. Yuga (91a-pacMra acocan)
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FOMIDATHI famkact Giwian TYIpOKHH JeopMaundlani 30HacH YpTava
TAMIKI KHTAH:
Xapakar iy Gyimra
L =l+ 1 =l+atgla+p), (1)
Ky Hpananr ity nannma

]
b=b+2aig. (72)

Arap namkanap GoctipMacus FpRaTivica YYKYpIHK 6¥itnua TynpoxmHm
oMmarnanwn Hotekne Gymaun (92a-pacm). Hurnos Gepunamnran
KATAAMHITHT MACTKH KICMHLE IOMITATHIT Maldanapin GHJ'IH“.LUTHI"H h ra Tenr

Gysran o GepIIMAraH Map3anap Xocus Gyma:
1 ¢}
h= E(S_bU)dgE‘ (73)

KynnTupaTop-uyKyp [OMmaTrHWIAPHUNT NaliXadapn Ba
KYABTHBATOPIAPHIHT YK EficnMon namswiapn GoctipMma ¢ Goan (926-
pacs) yprarmwram. [yimne yayn yrap Map3atap Xocivl KiiMaiim, avmo
HII0B GepIvIral KaTTaMITHAT I0KOPI KHCMIME KK MapTa HUUIos Gepiuiran
sona defk xocin Gynagn. Humn oprammap GoctnpMacns yprarnaranga
Gymjail 30ma ymyMarm Gyumaiian €xm amda Kidnk Gynaum, macanan def
(92a-pacw).

3

g
92-pacm. TmpOKHHNT KYHIANAHT THK TEKHCIHKAA AehopMALIMA 30HACH.

a - KYALTHBATOP B KYNLTHBATOP-YYKYP IOMIIATIIMIRPHIHT I0MUIATHIN MaRanapin
Brnai; 0 - KYISTHBATOPHIMHT IOMIIATHLI TIaHKAnapy Grutan.

ITamwxanap Katopnapn opacHgarn Macodba [, (93-pacwm) yemmmnx
KOIUMKIApH Gilan KynsTHBATOpNapHn THKWING Kommunmn Gaprapad
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KM WIapTHOan Ba Maimka opumn Gyiiiya Tynpok tethopmatiiciin
TapKaminuuan Xicobra onran Xoita Kabyn kivmmnam. Bynya [ nanskaninr
opuin Gyitnga Tynpok AedopMannacHin Tapramim L an KatTa 6y
kepak. Omana [ = 350...550 s opannrita Kabyn kimiais. ONIART Ba
OpKd KATOPATH MaHKANApra OKIAMATAPHI TeKHC O yayn HKKHIIn
KaTopga Oupmiynra HucbaTaH KaMpOB KeHIIHIH KaTTapoK MaHXamap
ypnarTunamt, a6 b, > b, (946-pacu).

Yomik KymsTHEaTOpRapiia namxanap (94a-pacmra) Karop opanurm §
Ba XHMOS 30HACH ¢ KCHITIHEIapHiA Xicobra onran Xonia Xoimammipiai
(936 B g-pacn). Katop opanifil KEHIINIH YCHMIHKITAPHIHE XyCYCHATIAPH
Ba YIApHA YeHi 3oHach Gmian ammiotanany. XuMos 30HaCHHIHT KeHTIHIT
Maganiii FeuMmTKIapHITHD I3 TH3HMITHH pHBOXITaHIIIN, WM Oprafnmap
TYpH Bd HUUIOB MYKYpInrura Gormk.

TamkanapHu Kol WKKN Katopin (946-pacM) xamua y4 Karopin
Gymmmun wmMymMEnH. BuTta Katop opammrmia VK EilcHMON MaHXalap Ba
yeTapaiap KoilnawTHpIIranLa YK EfCIMON NP YCTADAIAD NI
VpHaTivam. Bynpail softmanrrnpum micbatan 6Hp Xun YyKYpIHKHH Bi
OMILATHATAH KATOP OPATHFIHI TEKHC 10311 Gminunng TasMunmaiin.

OsmtanTnpuin midor GHPHHYH KaTopita, yrokGonm mamxanap sca
HKKHHYH KaTOpAa YpHaTImamm, Venmmugnapan Tynpox Giman KymMwint
Kounmunn Gaprapad) Knim YIyH aHnikea, 10KopH Tedmkapia XuMon
JHCKIIAPN Ba KANKOHIap YpHATHIAMI.

93-pacm. KyasTHBatop cxemach,
T - Tyria swan opran Gunai; 2 - Goeus mpy:RuHanapu; 3 - ocw KypunMacu; 4 -
FRUIMPAKHA pamara HcGaTal CHIDKITHII BHETH; 5 - FIULIHpax.
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a 5

94-pacy. KynsTiBaTop nanHaiapHHH KOLIAITHPHIL.
a - cipra; 6 - Yo KATOPIH YOMHK; & - WKKH KATOpIH MOnHK,.

Tamxanapiiar Kampam Kenrmrn (946 sa g-pacs) Kylingaruiapan
aBTHGEOPra oNTal Xomia Kabyn KHIHHAIDN MyMKITH:

V9 KATOPN KOMIATHPHIIIA

b+2b=5+2(Ab-e);

MKKH KaTOPIH KOMMamTIpiua

b+b=8+(Ab-2¢)

Opamita, KYILTHBATOPHIUHT KAMPAIT KENTINIH SKHIa (oliamaiuTainran
CEANKAHINAr mlpam KEHIMNTNTra TEHT SS’HIIIII“ KepaK. g Xonua T}'T&ll]’.'[
KaTop opatapira WIUTop GepHil yuyn MyDKUUTANTAH HeTKIl CeKisapra
KOMIUIEKTH TYINKMAC NN Opramiap ypuariaaun (GHTTa mamka Kan).

Fungnpak pama ocTula KM paMa onuuia KolimamTipitamn.
Fruyipaknapii paMa o/uiian KoiTamTHpi NalKalapHiHr, aiHIKCa,
OXHPIT KATOPMAIT MauXaIapHinr, miuwios yykypanrira canGnil Tancip
Kypcatamn. Fiumpax pama ocTilla KoliaTHpIraiia yHiHHr guamMeTpin
KNYAE omitnam, By sca uykyp 13 Xocin G6yimmmra Ba KyNILTHBATOPHHHT
TOPTHINIA KapIIUIHIHE OMHAMNT: omi Kena, Yommk KynsTHBaToplapiia
KOIMAITHPIUITAH FULMIPAKIAP CHMMeTpHACHHNHT Gyiltama YKI MUDIOB
Gepiiamnran Katopiap YK Giuan TYFPH KeNHWN Ba TYMYaKHIHT 9eTKH
103acHIal KATOPHHAT YKurawa macoda 15...17 oM gan xKam Gynmacmnri

KEpiK.

5-§. Hurym oprawiapu 6up Ba Ky WapHUpIH GepKUTIUITAH
MaIIHHLTAPHUAT MYBO3aHATIHIH

Kynvrusarop GfitnaMa coMMeTpuK YKKa sra, ITYRWHT YYYH YTapHIHT
TOPH3OHTAN TCKHCINKMATT MYBO3AHAT/IHIA (haKaT HOTYFpH YpHaTHIranga
éxn gana Gup xun 6ymvarana Gysunmmm mysxwn. IIywwnr yays ynapHuaT
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MYBO3IAHATIINK WApTHapHin O¥iinamMa THK TeKNCHIKI KYpHII Makcaira
mysothik. Bip sa K¥n wapuupan cHcTeMaTapHiHT MyBO3aHATIIIINN KYpib
YHKNWHIHE NPHHLIIHAT Kowtanapn G6up xun Oymrammirm, ammvo  Gup
WapHup/An — ailpuy GHp XOMHE, KYN IWApHAPAN 3ca yMyMiti XofiHi
noganai AMrananry yuyn SHC KYN TapKairam Kyn waprupin
NAPWUIENOrPAMM  THIHMHHIHT TaXmiwmn Guian derapatanamms. Bymiaii
THIHMHHHT MYBO3aHaTAHIH HEKH KHCMIaH IIEDPHT.' CEeEUnA M}"I!OZH.IIE.ITJIH]"II
Ba MAUTHHA MYBO3IaHATIHITL.

Cen:mmumrz MY&OIAHANLINK WADTIAPH CEKUNAHITHE TagHY FITAMparira
TYNpOK peakumdcn R Ba Gapya Kapmiutug KydNapHHiic Tenr Taveip
STYBYNCH R’ MW aHHKIAIITA KeMTHPITAL.

Mapannenorpasy mexamnamua 3seno JC un (88,6-pacn) Gypiaran
TENTHEAP Iianm craria Kabyn K symm. Yigga TEUIHEITAP MUIAHIIR
TALCHP ITYRUH KYWIapHH KYinG, Kyiingarmun onamna:

R_hy+ R h-(P+R)h=0. (74)

(74) Tenrmamann R, ra nuc6atan eunb pa h, sa h, napumn [ opratn
uchoganab onamms

R. = [(P.+ R) I cosct - Rlsmcz}/.fi (75)

ﬂcm.u\ chuuummr MYBOIAHATANCT YHMG MyBoK Kenagnuran GypHak

& Hn Tanmam Guman spumnvra. (75) ndogara k¥pa @ Kanga Katta Gyuca

R, wyimaa kivame. AMMO of HIE KeTT/lalmnmnr GIn [iidn opraniapius

HYKYPAaumm kobmwmarn kamasos, Mur sapaénnua cexuns FIIEI paksapim

TYNPOKKa YyKyp GoTnwmra iiyn KyiiMaciiuk Kepak, Sy y ypHatuiran

HUNTOB YYRYpIANTIH y3rapTupub wbopaln ba aymananmmra KapuiinKim
O,

95-pacm. Hurdi oprasnapy napauienorpaswi GeprITILITan CHMMeETpPHEK
MALIHHAHIHT MyBO3AHATIHIH.
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Bypuak ¢ mu sammnna Gpycnan Ganamumk 6yitnya crrknTim GHmanH
FIrapTHpII MyMKiTH. VMyMal o/ITanja, ceKUMs HTHT MyBO3aHATIINK MIapTH
LIyijian WGOPATKH, CeKIHAT TARCHD ITYBYH Kyunap P, R sa R naprinr
ymymuiici R’ (95-pacat) AB sa JC sperionapra napamien iyHanran 6yanmm
Kepak. By ymysinil KySHIHT MIKIOPH Ky4IapHHHT TEOMETPHE IHFIHIHCITE

TeHr, sLHH R=R_ +P +R_.

Kyasmueamopuunz Mysosanantiuzu. Mammnna pamacira Kyiingarm
Kywiap Tatcip Kimaum: ymymmii IR'=nR’, Gy epua n - cexumanap comn;
CCKLTAap Maccach XucoOra oNuHMATSH OFHPIANK Kydu P, Mawina
Fupakiapira TYIpoKHIT peakunscnt LR pa TpakTOPHIHT TopTi
kyun F . IR sa F_ Kyanapi I0KOpHAATHACK KYWlap KynOypuarnin Kypuo
tomnnai (95-pacy). AB sa JJC 3peHONMapHITHT KILUIHIHAN peakuing R ra
TancHp KIANWHHN Kypeatiir Kuiint svac, Macanan, ZR’ kyan be unsnrn
6yitra fiynanrangs noumpakka peakund R (cd xeema) 6ymam, bc_, YIH3NEN
Gyinmia fiyranranga aca R (kecma ¢, d). Bymia R >R’ | awin AB pa JC
3BCHOMAPHIHT KILMNE Gypuari o xamaiiimmn Giian MammHa FIULGpaniTa
peakumi Kamagin, OnTuMan Kisdng Oypuarn anik Ml WapoHTIapHmn
Xicobira oJran XOmL MabIyM KypeaTKIMapila aH oK Tana,

6-§. (Dpe3a XAPAKATHHIHIT TPACKTOPHACH

(Dpe3wtapriAr MHYOKIAPH ONaTda, Xapakat fiymanmmn Jrian Tyrpn
Kefamnran Oyiimama THK Teknenukya aiinanaun (96a-pacm). Bonwanrimy
MOMENTI A, XOTATIA TYPTan MHYOKHHET YeTI HYKTacH A HINT XapaKaTHHY
KypuO unkamins. Bup 03 pakr ¢ gan cynr Gapaban yku of ityn yié 0,
Xonmutra cypitan, Gapaban ckn aca of Gypuakka Gypunaun, 6y epia »
~ (hpe3aHIHT WITapIIAHMA XapakaT Tentnri, o - Gypyax tezmru. Harmxaa
MIYOKHHAT A HyKTacn A, Xomatigaw A, XomaTra §raun Ba yHUnr
KOOPAWHATATapH Kyiiimiary TenrmaManap Gilan anmkianagn:

x, =9+ rcosot,
¥, =rsinof (76)

(76) Tenrnama mapaMeTpHK Maknla A HYKTaHWHr abconioT XapakaTn
TpackTOpHAcHAN XapakTtepnaiinn. By TpaexTopus umkiompamaphm
(“rpoxongan™) npogamaiim.

LIKOIAHART reoMeTpiK WAK/IN KHHEMATHRK TapTiG KypcaTkuum A
ra GOFmNK, A=u/v, Gy epia v - A HYKTAHWHT aillaHMa Teamuri, =g Ba
u=or Kabyn Kb =g /o Exn t=@r/u 1 onammus,
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(76) Tenrnanara t pa @f ypHura @r/u Ba @ ndogwIapHn KyinG sa w/ v
i A ra ATMAIITHPHG KYITHard TeHIIAMann OJTaMIT3

x= r(rp .-’2.+cuscp)

. (77)
¥, =rsing

A=yt 5

96-pacy. Poraumon muram Opraf HYKTaCHHHHT XAPAKaT TPACKTOpHACIL.
@ - XApaKaT TPacKTOPHACHITH AHIKIAITA Joup cXxema; 6 - A< Gynraiga TpacKTopis
(Kicka unknoiya); ¢ - A>1 Gynrasta TpacKTOpHa (M¥INK WKIONIA).

Arap A</ Gynca, yata A HYKTAHIINT TRACKTOPHACH KHCKa (CHPTMOKCITS)
UHKNoNa wakanra ora (966-pacs), arap A>] 6nca, yiyi WiKnonia Tysng
Gynaun (96g-pacs). A=wr/v GYNraHN Y4YH THYOK A4cOoCH AKHWHHLATH
HYKTAHIHE WIKIongac YiiHir yaiiarn AyKTacHHHT HIKIonaciian KaiTa
Gynamn. Anmio dpeswiap y9yH THYOKHIHT XanMa HYKTATapn yayn A>1,
4Ke XONMja MIMOK, TYNpoKKa THFN GHman sMmac, Gankm opKa KHeMu Giwan
TABCHP KL,

7-§. dpesanap MINHIHHT ACOCHIT KYPCATRIIAPH

W apaénma dipesanimir Xap Kanuaii HyKTacH 4y3IUITan LHKIoMIa HHE
TPACKTOPHACHHN YH3alIn. mpcaaumlr BurTa JMCKIna ﬁllp HEqTa TMoK
GUPHKTHPIVITAHIATH YIyH Oy MHTOKTAPHITHT OHp XIUT HYKTATAPH MaliiHan
oninra opum Gyitmaa chknran Onp X uMKIoRiaTap Ynsaun. Arap
OIITHIH MHYOK FINHHHT ailTanimn YKHaaH 3HC Y30K Koillamrad HyKTacH
Gunan Tpacktopus | mum umaca (96a-pacM), yHIA KellMHIN NHHOKHIHT
TpacKTopHacH 2 ropuionTan Gyiimda MabayM Gup Macotha S, ra cHnxuran
6ymamn. By S, macotha nunoxxa yzamuw peiiwnamn. Tidoxka ysarim S=
ut, Gy epna f,— KelfHHIH MHY0KHH HHCOMIl XapakaTid OIHMHIHCHHITHE
XOMaTHHH Sra/UTaMm BAKTH, ALHA YIap opacHiard Mapkasuii Gypuakka Ter
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Gynran Gypuyakka Gypwimm sakTe. JINcKa nmmMoKnap KaHda Kym Gynaca,
mynva 6y pakt krmk. [lympai sxan =1 /Z. Gy epoa t - [UCKHH 6up
ATUTAHEIL BAKTH, Z - GUTTA JHCKIary MiYokIap coHH. [uckun Gup mapta
afiTAHWIT YUyH KeTrai BAKT @f =27 mapTaan Tomwiag, Gynnan 1 =2/,
1, =27/@z. I_HWHT KHTMATIHH OJIHHIT ndojiara Kyiab Tomamms.
S=2nv/wz .
Cypat Ba Maxpakmi u ra EKN D Ta kymnaiiTupub ba w/o an A opxain
whopanalb, omaMu3
S = 2mr/Az . (78)
Mopmyna (78) fan kenub UHKMIIAYA, MHYOKKA Y3ATHINHH IHCKUATH
HHYOKIAp COMHHN EKH KHHEMATHK PCXHMIHWHI KYpCaTKHYMHE
(nnrapmianva Te3THKHN, GapaGaniiTHr AiNaHIL YACTOTACHAN) F3rapTipnbd
IPIIHIT MyMKITH,
96-pacmuan Ky pHiiG TYpHOIIKN, KW UHKIOMIAPHITHE CHPTMOKTapH
mawys Gup Gamanumik b ja Kecumragn, By sca mmnon Gepuiran garani
Tybuna moTeKHCHMKAAPINA (YpKaunapii) xocmn 6yammura onnG Kemam.
By ypranaprimr GalaHmInm MidoKKa yaatimura Gommk. [hirokka ysaTmm
Kaiia Kuenrk 6ymea, Ypkaunap Ganaminri XaMm myida Kudnk Gymamm.
Ilynpait sxan, Ypraunap Ganampmn A sa Z qu K¥naitums Guman Kupas.
TMinuokka y3aTHINTa KMPHHLMANHE KO & Xam Gomng, wrytgai
IKal, TYNPOKHHIT YBUNAHNI Japakacl XaMm Taxmunan § =Scos @. 97-
pacMilail a=r—rsing,, Gynnan sing=1-a/r, €Ki a/r 00 m oplcami Benrnnab,

sing =1-m Ba cos@ = V2m—m’ nm onama, Bupumau nipopara cosa, yprura
m opkany neholtananran yuimr Kifimatm k§inG, onamir

e = SN2m=nr* . s

97-pacw. (DpesaHuHT acocHii NapaMETPIAPHHN AHMKIAIITA JOHP CXEMA.
1 ba 2 - omumnri sa KeiiWHIH MIMOK1apHH TPacKTOPHACH.
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(79) dhopmynaman kennb YHKAMIYE, THYOKKE YIATHID YarapMarana m
Kamafinmy Gunan (TYnpoKKa HOUIOB Gepiil YYKypauri) KHpHHIHHED
KalMHHINIH Kamasan (loMmaTHin fgapaxach omaun). Xpcobnapua m =
0,7....0,8 ne6 Kabym Kumunam. 97-pacMuan KYpiuanG TypROLIK, KIpHHI
Kanmmumiri ysrapysuan Kartanuk. Mpesamap nuvworn Gnnan KapHHIHHT
KecHb onuHNmIN Kapaénnga YHIHT Kaldiiurn Makcimat Kuiivarian
HOMra4a y3myKcns Kamasan (KHPHHUMAHHT Hasapiii kecumm 97-pacaua
wTpHxaanran). Xap Onp KeiinHriH NUYOK y4yH KHPHHAR 3HT KaTTa
KAMIINKKE OJIMNHIH MHYOKHHHT Jana I03AcHTd TeKKan l'lyKTHCIUIH ara
Gynaumn., Oy KaTHWIK panyc r iyHammm Oyiima anmkianam.

Dpeaunapunnr W cudaTi TYNPOKKA WINIOB Gepiil YyKypIuriHimHT
TeKnenur (Ypraunapuunr Gamanwinri h) Ba YHU JOMIIATHIN Japaxaci
(KnprEgIHIHT Kanmannrn §) 6yinma aiieTaHain. ArpoTexnnk TanaGnapra
acocan h=0,2a, Gy epita @ — MHYOKHI TYMPOKKA MAKCHMWLT KHPIIL YYKYPIHTIL.
K'l!pllll.!lllﬂﬂlll' FAUTHIIHTT anllg mﬂPDllTﬂﬂp Guman AHIE T HalH. Hrxwia
KYpCcaTkiy XaM niyoKKa ysatmin § ra GOFINK, oXHprH KypcaTkud
(foMwaTinm gapaxaci) aca (79) copmynara moc Xomga A (mwirapimanma
TEWNK éxn Gapabanuumr aitmammm yacToTacnra) Ekn miMokIap conn Z ra
GORmIK  yarapuum MyMKHH,

A KaTTanaummn GuTan ypraunap GanamuyInTi i By KUpHILLN KT
& Kmypaagn. Awmmo opTuKda A WR Jewmn KyeBBarT capiHN KECKWH
KaTTamammumra oG Kemamm.

Amannérga MHYOKKa yIaTHm upMaap yuyn 3.6 oM Ba SCKHIaH
wyiropnannt Kemmagtran Tynporiap yuyn 10...15 en Ginramma arpoTexHIK
Tanabnap Kounkrnpwnnmn ammknanran, Wynygait sxan, dpesa gnckmparm
MHYoRSIap conn Gepmran 6¥nca Macwia KYpCaTiviran MIMOKKA Y3aTHILHIT

TABMUHARIITan A HOHr KMiMaTinn ammgrangian n6opar 6ymam. (78)
TEHITIAMALAN

A=2mr/S.z. (80)

Mawnym mapontnapra Moc S, mnAr Kuiivatinn Oy Terrnamara Kyitno
TOMMUHPHKIATT TYTPOKKa MIUIOB GepHil cHaTiHI OMMII Y9yl aTperaTHit
Coamal Kepak Oynran KHHEMaTHK PeXuM Kypcatknun  omumam. ®pesa
IMCKNAATH MHYoKap coun z=3...8 Gynranga fpe3anapiinr KnHeMaTHK
TApTHG KYpcaTrimay SCKMIaH WYArop/annt KeIMHaETral TyNpOKIapra WIIOB
Geprnramga 2 gan 6 rava Ba SHMIN TYNPOKIApra WIWIOB Gepunranja 4 gan
16 rawa xmiimaTnapga Gymmmm MYMKHI,

KaM minokmap conura KaTTa KHHEMaTHK PEXIM KYpcaTKuunm Moc
KeMagi. 3aMoHaBHil POTALNON TYNPOKKA Mutos Gepuun MalHHATAPIHHIHT
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WIrApIUIAHME TeIHrn HHcOaTai KaTTa Bynmaii, 1,1....1,7 m/c HE TaWKMEI
KU,

8-§. dpe3a MIIYH OPralIapHIa TABCHD KIWIYBYH Ky4iap

(DpesanapHHHT MITYOKIapH 6¥iinana civmMeTpia YKHra ara, WyHHHT YsyH
ylapra TancHp KIUTyBuil TYMPOKHHHT SMEMENTap peakuis Kywrapn GurTa
TeHT TALCHp 3TYBH Ky4 R ra KCOTHPIIHUIN MYMKHH. By kyu Gyiimanma
Tk Tekncankga  (98a-pacM) MaIMHAHUAT XapakaT yHaMHOITa MabIym
6np Gypyak i 0CTHH KOILIAMTaH.

Bypuak y sa R kyd kniimarn 6iinya 6apabannmnr aivtanmm dypuarn
@=wf ra GORMK papnua Y3rapam. (986-pac) ABBAT, MIYOK TYMPOKKA
Kupranga, R, Kyin oway, KMPHEIHINT KECiTmmm 103 Gepanp, cyHrpa
MIYOK MACT/IAR OKOPIra XapaKaT KHIrania Kapunyink DoTHK 3rpi Y3k
Gyitima kanasn, R Kyanminr oumb Goprumra TYEpH Kenauiran GapaGatnir
afinamm Gypuarn 15...25" opamiruna Gymam.

R, Kynmm HKKHTa TaWKIul sTyBqn R pa R, Kywiapnra aXxparsig
mysiin, TopnsonTan Tawmkin stysun R =R_cosy Xapakar fiysammm
ToMonra fymanran 6¥ané MAWNHAHHAT TOPTHIITA XapUWHINTHHN
KaMmaiiTupagil EKN YHH XapakaT iifnanumm tomonra utapagn, 6y sca
tppesann enrin TpakTopnap Guman doilganammura uMkon Gepuy:

Tuk Tamknn Kwrysun R =R tgqy w0RopHra iiyHanranga MaunHnani
UyKypIAINIIITS TYCKMUTHK KIUTamt, acTry fiymatrania sca €pite:t Gepair.
Bupua Masnymotiap 6yiina y Gypaarn +12 gan —15° rava §srapaue. V' R,
OKOPH fiymairamia MycBar, macTra fymanranga sca Mangui.

POTHI.IIIDH MITHOKHIHAT KdpIIiIritHi Ky]‘(lll.[ﬂm COUTANAMTHRPHATAH
(hopMy/Na OPKTIT AHIKIALT MYMKHH:

R =k &b, (81)
Oy epua k, — Kecuuiza conummupma Kapuieik Koguyuenn; 6 - Kupunou
Ry b- A;ilplfﬂdll KEHZANZU.

Kecnmra commmmipMa Kapuniiik TYNMPOKHITHT MeXaiuK Tapkubn Ba
XONATHEY, KHPHHAMHIHT YAYaMaepura (MHY0KKE y3aTHiOra) Ba KecHmr
Teammira Gommk. [MiMoKK: KIMIK Y3aTHuE conMmTHpMa KapUIiumiK KaTTa,
YIATHIOHN KaTTWIAMIIIN COMMITIPMA KAPIIIIHKHI Kamaifnumra onnd
Kenan. Bynra karta ysaTmuga Kngnk ysaTHiura Hicbatan TYNPOKHH aHYa
KaM yBatannmn caGab O¥mamm.

Mpesa nuaranga Tanab KUMTAran KyBBaTHH TaXMHHaH Kyfingansa
TONHIT MYMKIH

N=N+N+ NW_ (82)

166



Gy epia N — mawunanu danada yapakamaawmupuueza gyeeam, KBm; N—
KupunouHu Kecuwiza (mynpoxuu dedopuayuanamza) Kyvaeam, KBm; N_P -
Kupidunu upzumuutea Kyseam, KBm,

R'ﬂ

i

98-paca. Ppezanunz kyu ea Kyeeam maecughrapu.
a - nuNoKKa maveup Kleayay Kywiap cxenact; 6 - R kyuu ea Sypuax g Hu nunogHine
ailnanuw Gypuazuza Gozauy Fizapuu zpaguzu.

Bupiusn rawkmn Kirysan Kyingarn mogaian animkianan
N. = 10°Gv, (83)
Oy epua G — Mamunanuwz maccacu, Kr; v — yapaxam mesaueu, mic; f—
dysanarnuut kospuyenmu, f = 0,15...0,2,
KK Tawkin Kwmysan Kyitngarn opayita opKami XpncoGmaimam
N, = 107 & bazn/6, (84)
Oy epilu a - nutnoe WYEYpAUZU, CM; T — NUMOKRAPHI YAV conu; 11 — (pesa
Gapadanununez aithanun vacmomact, Mg’
Yummun Tanrkin Kinysin
N, =5-10"kGu;, (85)
Gy epiu G, - 1 cexyndda upaumunaduzar nynpox saccacii; k,— ueii opearnune
uaimea Goznus OyAan upeumu xosgguiyuennu; u, — fapabanune asama
me3nuzu, afic.

Tynpokka nuos Gepiimra KyssaT capthin COMMMUTHPMA KyBBUT CHETMIT,
ABHN OWpank xaxmra (Macanan, am’) capduanamnran mm Gyiinda
Gaxonmanamr. I0xopnta kermapunran (opsytatapian kKypimnG Typnbuik,
MIMOKKA Y3aTHII KaMailHIon Ba WirapiiainMa Tesink Kynaitmmn Giian

COMIUTHPMa I KeCKIH OWamy, WYHHHT YayH (pelanapHiur i
TEIMMKNapi nucbaran katra amac - 1,1...1.4 mfe (4... 5 km/c).

Tasnw ubopanap
Kynnrisarop, mamka KaMmpam KeHrmury, oumadm Gypyary, ysanauw
Gypuar, wiymsmi T 6itia muKatannw koadinanenti, Kecnu Gypyarm,
Hapxjaannm Gypuary, yBantam Gypuart, conMIITHPMA KapUNUIHK, TOPTHIITA
Kapung, hpesa nutord, KuHeMaTik TapTit KospQuUmenTi, WKIomta,
MIHOKKE Y3aTHII, KHPHIIN KATWHINTH, NAMOKJIAP COHM, YpKaumap
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Gananuiiry, KecHIIra CONHIOTHPMA Kaplnunk KoadduumenTi, KyBeaT
capdu, GapaGaHmiTHT ailanma TeTHrm.

Hazopam casonnapu
1. KynwTupatop WMUIYA OPraHIapiiiir acocHil mapaMeTpnapiin
kenrupiar? 2. [aika owmmmm GypIariiimmr KHiMaTh Kangail oManiapmis
xncofra onran xonga kabyn kwmnagn? 3. VroxGon maHXamunr THEH
6y iinua wymapan cnprannm waptnon kentupnar? 4. Tlamkanumr xyq
rapcndumn kenrnpunr? 5. Homik RYILTHEATOPH MalKaTapHiiin KaMpanm
Kenmnrn Kamgaii KaGyn xomrmagn? 6, IOmmatim namxamapn GHIaH
TYNpoKRN jJediopMaupananyum 3onacuun Tascugumab Gepunr? 7.
Kynsrupatop cexumscura Kaufail kyuynap Takcmp Kunaun? 8.
KynbTHEATOPHIHT MYBOI@HATININ Kaniaii amnsmanayn? 9. Kynetisatop
ML Opraiiapii paMara Ky3raiMac GepKuTIng cHCTEMACHHIHT KaHaik
adaainnktapn pa Kamumnkaapn Gop. 10. Mpesa MIMOKAHIAT Xapakar
TpaekTopisciin 4n3nG Gepunar? 11, (Mpe3anunr KWHEMATHK TapTHOH
kypearkiaan Tascipnab Gepunr? 12, Mpesa wm yayn Tanab Kwinnran

KYBBAT KaHuaii jopMyna opxani xmcobaanaun?

12-BOB
TYINPOKHH XUMOSIAB HILTOB BEPHIII
MALIIMHAJIAPH BA KYPOJUIAPH

[Tamomn, cyn oKuME Ba KHIUIOK, X§AQINIT MAIIHATAPHHITIE MEXaHiK
TURCHPHAA TYNPOKHIAT XOCHILOP 3appadaiapitiil Hypaii Ba 10BIIITn
TYNpoK spoangci geb aranamn.  Bapwa tynpoxnap wkKopn €xkm mact
Mapaxaia apodnara gananran, Jemak, Xap Kanuail TYIpokka nuvios Gepir
Mamrimacn y €xn Gy Hapaxama 3posmdra Kapum G¥anmm Kepak. AmMo
Guskapairan onepaniTapImHAr Gol Basidact TYNPOK 3po3MACHTA KapIIt
Kypamniun GFnran MawmHATApriiHA 3poO3NAra Kaplun MalmHatap leb
XHcobmana.

Vabexncron sknn maionmapuninr 709% gan KYIPOFH [WaMosl Ba cyB
Iposisicnra yuparas. AffHnKca, JAlWIT IOHATAPN WKOPH JapaXaia HramMon
IPOIMACHTY Yyupara, Dposusain o/ OMIIHIHT AcoCiii OMIUUTapHgan
Gupn  TYNPOKKA Mnos GepuLIHIT MaXcye TeXHOMOMIAPH B TEXHUK
BOCHTATAPINGT Kelr KyJUTainp.

1-§. Cys 9posnsgcira Kapiom Kypai MaLmmanapn

Humabankmapnnar TynpoFi cyB 3posmscira wanmran. Yiaapusnr
TYNPOKIapiTa Huos Gepum yoyun wnwabamukHnRr tHEMmHA GOk,
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HunraGmrknnar Tnkmmmn 6° rava 6ynrania nosmapun cakiab Ekn ynaphn
ryrnap Gunan TYIHK K¥MMaclad HUUToB GepHin XaMiua ofumii uryaropia
HYKYPUAap X0 KWIHIT TABCHS KILTHIALI.

Humabnukunur tokmrn 67 gan 13" rawa 6nranga cys finpamiran
4pIKIap Ba OPranuk Mojganap (rynr sa Gowxa) Gnman TYMINPIUITAR
THPKHULIAD XOCHA KHIHIT Makcaira MyBogiKmip.

Humwabauxmnnr toimnrn 13° gan katra 6yaraiia Teppacepiap Xocit
K. By nmanTax noyriap Ba Maxcye MalmMHATAp - Teppaceprnap
Ginan aManra OUNTPIUTA.

Hmua6nnrmapaa counp GyIainran cys 3po3uacira KAPINI Kypattl cyRHI
TYXTAWNHN TabMHHIQNral TAIIKWIN Ba arpoTeXHNK TauGupnap
Timman nGopar, Yira Kyiinganuap KHpami: TYMPoKKa 3 BAKTIA HIUIOR
Gepinn, wygropnam Giman GEpra Wyarop TYGHAN HOMITATHIL, UTYITOPIALE
Givtan GUp BaKTAA WYUrOp 03acijia CYB TYCTIMIAp Ba YIOM/Iap XOCIUT KIUTiitl,
HYKYPANK/IAP B Y3YK SraTiap XOCHT KNI Ba XOK#30.

Huwabnuknapan wyngail wygropnam Kepakki, Oynua sratnap
Hwabinkks Kyngatanr 6§anb, ropuiontauiap O6Vitnua §THIN Kepak.
Xaitos arperatn xap Gup yrouma nnmwabmik Gyiiya KyTapwivacaan sa
TywnMacan Gup xmwi Gananwinkna Typummn kepak. Hmmabnuk misomrn 3¢
Han Karra OYIrania JAUapi ropronTaap Gyina wynropmam 6¥inama
WYAropaaira HeGaTaH TYNPOKHI I0BIUTHIINNI 2 MapTa KaMaliTupaun, cys
IAXUPUCITHIT KYNaifiTHpa Ba XOCWIMOPIHKHN owmpaun. HuwaGmmknapmun
WYIrOpAAL YayH Teknc HIoR Gepainran UIyrapHn Kimam MaKcaira
mysotpuk,. Tromr 207 rava 6§ran mnmabuuknapra nataxcann mumabamg
Gyitnma mactra aptapnG yioMIap Ba apHKIapci3 NUUos Gepiani Kepak.

UyKyp wyAropiaur TYNPOKHH CYE CHHUPHII KOGHIHATHING OWNpPajn
Bl MOC XOJia EFUT CYRIApIHI TYXTATHONG X1 camapa Gepamit. Hykyp
WYArOPIAI YYKYP IOMIATTHAIAp OIUTAH KIXONIAHTAH AFLAPIIUIN IIYTap
Bal W3 TUTYr1ap GIUIAN uManra onrnpioian.

4" rawa Gynran nuWaGnnKIapin WyITOpIan yayn KoMGHHaLATaran
(NoFoHucHMON) Wynropnam XaM Kymnanunamt. Byminr ydayn miyria
AFMAPTHYIN Ba aFMApritdcis KOpNYCHapHUHT Xap Xl OupurMacy
KYUTamvtam EKu ariapridi yayH GYnran, crangapt 6yimaran Girra Koprrye
ypnatiutagn, y minuabinKKa KyHgananr GYarai TYNPOK YIOMHHI XOCHIT
Kivtam. Yiowmap cyBHUHT OKHLIHN TyXTaTaii.

Humabnnknapra nmmos Gepalmran MallNHATAPHIHT TYPH 3pO3NArd
Kupuri nunos Gepum yeymira Goenmk.

Yykypua Xocn KIITHY TYIMIUIBHIK acocfia Kiunmran 6¥im6 wyropia
Ba wynrop Kuaub Kyimwiran ganafa YyKypUalap XocHiI KWiHm yHyH
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MYTIKaanTay. Y cexuns Bamitla SKCUEHTPHK YPHATHATaH Ba Gup-6npura
uncaran 180° Gypunran xydr aucknap (99-pacn) kyprnnmma 6ynamm.
Batapesjami GOTHK IHCKIapHUHT mnameTtpn 450 awne 6ynnG, ynap 30°
xy#ym Bypuarn ocTiia yprarinagd. Cexuuauar xyMT mickiap HasbaTMa-
nasGar Tynpokka GotnG, dykypnuri G6¥iinua opan pa iyprmm 6yitma vy
uyKypuatap Xocun Kuiamn. Yykypuammur yprava cuemmm 20..25 a4, |1
reKTapia YIapHIHT yMymiii conn 12...14 MunrTa.

[yropnaw Giutai Gup BaKTa YyKYpY&Iap XOCin KIUIHHTAHUA miyr
Borik Jucknn Garapes Ginan KuXoIMaHam.,

C}I‘B BPBNIRCEIHJR TAWMEAPH MaMo/l 3PO3MACHTE XaM HaldlHTaH
TYMpOKAupia GOTHK JUICKNap YpHila TEKHC ANCKIap Kyutananr. Yiap
MaMaxcaiapun  ailianTHpMail TYMPOKNH cypaii Ba MOANApHH KaM
IIHKACTIAHTHPALI.

Tloanap TYNPOKHN WIAMOJ TabLCHPHIA Y4HO KeTHUNLAN cakmaiiin Ba
HAMEN CAKMAHIMLINT IMKOH SpaTaii.

Tupkum ouruwiap Hiwabanknapia THPKHI XOCHT KHIHIT yayH
MyIRaUTanran. Ynapumnr Wi oprasnapn nigortap (994 -pacs).

Dacon 13ann FalTaknap HMuabImKnapia Xap X iy nammga GyHriK
B UYKYPIAIKITEP XOCIUl KT YNYH KYLTaniuam,

V3yK-¥3yK 9TATIAp X0CHT KNI yuyi sMocnamanap (99¢-pacn) nuyrmap
Bil KYIBTHBATOPIAPIY FpHATIOIALL

99-pacy. Cys sposmscura Kapmm Kypam MamHATAPHHMHT HUIIYH
opramnapis

@ = YYRYP XOCHT KHAMTHMHUHT IKCUCHTPIK JNCKIAPH; 6 — THPKHI 04Ny THMof; & —
YIYK apHK, 04T POTOPH; 2 = Y3YK apHK, o4 MOCTaManl riyr;

1 = xanra argapriron Kopmye; 2 — Mocnasma TR, 3 - nappak; 4 — Tasny QacTak;
5 — mpyssani wranra,

Mocnamamir nuran oprann mappak (992-pacs) 66, y yu (miyrmapas)
Ba TYpT Kypukan (Kynbtupatopnapua) 6ynami. ITappax Mammma Gnman
Gupra oamra XapakaTianrania Jasprii pasrima, Gatian YHINT aiTanmm
CEKHIUIAMIAIN Ba TYNpoKKa Gorran Kyparn Gmnad apuk4a ovann, Gawn3an
YHIHT KYpart tympokgan Gywain sa maTickala nmmwabankinapia Erua
CYRIADHH TYXTATHII YUYH Y3yK-Y3YK aratiap Xocin 6ynamt.
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2-§. ITamon 3po3uATa KapuiH TYNPOKKA HIUIOE Gepiir Mammiaiapi

3aMOHABHIl IAMOJ 3pO3HACHTa KapliW TYNpOoKKa Wumos Gepuim
Maunanapn Kyimgarima ragcudpmanann: sasnchacy OFitndga KA omiian
AHFI3r Ba WOYATOPIAHTAN JaTalapra YyKyp Ba caés acociii HIWIoR Gepuin
MAlIFHANAPH; HITYH OPrAHIAPHHIHT TYpH GYiiya TeKnc Kecrny, urTanrani,
HunacuMon pa Gomwka; wommos OGepHin wyKypaurs 6Finua uykyp
OMIIATAIHIAN Ba TYNPOKKA 1032 Hiuon Gepagurain; Mypakxabnmuri Gyiima
OLIHIT B M opramnapi MaxGYpIil XapakaTra KelTHpRImTan Mypakkat;
Gaxapaquran onepaliaaapii coin 6yitia Girra onepaundun Gaxapauirar,
WKKH Ba YHIAH KT oTNepaumsfiapHil Gaxapamuran (Wom oprasnapi
wIMAMINAHAMran), 6up yTnmpa Gup HedTa onepaunsnaphi Gakapainrad
My KacCaMIaWIran; TpakTopra Gornamimu ycynn 6yiinya THpKaMa pa ocha.

Arporexnuk TamaGnap. DpoIusra Kapuii TYNpoKKa Hwion Gepui
MAWNHATAPHTA KYHHIArH arpoTexunk tanabnap kyiimnamm:

- MauMHATAp GenrWIaHraH HMYKYpAInKila nmuiop Gepmiuran TYNpoK
KATIaMIHT IoMIaTimy gosnM. Bynga cags ommarmnranga (16 cu rava)
TYNpoK 3 — 25 MM KaTTAINKIY, 9yKyp loMmarrania (30 cu rawa) 3 —50
AN KaTTaKgarn (PPAKUNsIapra ysanam Makcalra Mysofuk. 0 -5 cM
KaTHanyta ananerpy Gyiimua $ngamm 1 a rava 6ynran sposnon xasquim
TYNPOK (hpakupsgiapi KynaiiMacinuri Kepak, TyNpoK 3aciia aca pacTmabrm
Mukgopira uincGaran 60 — 90 % nmodanap cakauud KOMmmn Kepiak;

- Mamnia yrraggan cynr Gerona yTIapHIHT TOMHPH TYIHK Kecliral
GYmmum pa mm kapa@Hila YHTHT NN Opraniapura FeiMing KoumKiapi
THKIING KOAMACHHIT KCPK;

- Mallina s MUKpopenbethHra SX1 MoCTanIy KepaK Ba MyKypanrit
Gyitnya GapKapop WIHLTALIN JIO3MM. ?]:Ta'!a TOMITATHIL MYKYpIHIigan cags
ninos Gepuaranya = 10 % sa GyKyp Wimnos Gepunrania + 5 % vyeTmamim
pyxcar srinwm. LLIyarop 1o3acnumnr yprawimmn caés uuyios Gepuirania
3 ca man, uykyp nuuros Gepunrania 7 ci gan KatTa GynmMaciiiim Kepak.

2.1-§. Mran oprasiapuinr TYpIapH Ba yIapHIHT acociti KOHCTPYKTHE
UTeMEHTIAPH

Azdapzuucuz xopnyc (100-pacm) TYNpoKHH X fommaTamm. Jlemex
] 6unan KecHnTaH Ba KMCMaH YBAAHTaH najiaxca Kenrafimpri 2 6yitita
Mabiym GanamuinKKa KYTAPHIANM, cYHrpa sca sraT TyOmra TymaiH Bd
3apba TascHpHiy Kymmmua maigarapam. Kankon 2 xopnye TyTRIHHHI
efIUTHIIIAH cakmaiim.
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100-pacs. AF1aprirtcHs Kopoyc.
1 - rymiom; 2 - kankon; 3 - KeHralTHpOM; 4 - MeMex.

Manaxcara ap@apriMcn3 Kopnyc Gitas nwouos Gepriranga Yy fespii
apalamMafin Ba TYNPOK KaTlami aFfapiumail ¥3 yprmna Konaut, 61pox
Jrmon GepIIran [ TYNPOFHHIHT 3MUTHIT KaMad i1, FOBAKITHTI 3¢4 oluaii.

Hamnwa (101-pacM) WwaMo/l SpOINACHTE HATHHIAH TYTPOKJIAPHH MyKYyp
JOMIATRO YUYH MYIKaLIairal KyILTHBATOP-TEKHCKECTHY-YYKYP
OMIIATTITIAp-HIHT HIMMH Oprani Xpcobnamaim. Tamxa wakmn 6yiinga
yK Eiicimon 6¥IHG, YHIHT THK TYTKIYH 9 HIHC M4CTOr KHcMirra Topon 10
naitpany kmnaran. Tosonra Gommok /1 opranu nekana 13 sa yan sa yur
nemexnap J2 GepKuTIUTAIN,

101-pacy. Tekuckecrnd-HyKyp rommarrird KIIT-2-50.

1 - pasa; 2 — ocuin KypiMach; 3 - HILMK Opran; 4 - 4yKypUHKHH COAL MEXAHIEMI;
5 - Tasid FUEMpaK; 6 — oBan Teunk; 7 — coanosyn Gont;

8 — Gypuak; 9 - Tyrkuy; /0 — ToBow; /1 — Gowmok; /2 - nemex; /3 — HeKana,

Eitsumimra SHiamMIiIHIiTH OLWHPHIT YIYH MeMeX/ap KaTTHE «COpMaiiT»
KyifmmiMaci Gitan Kollaurad. By ymapum mm xapaéumma y3-yamgan
YapxaannuEn Tassuanaigur. Toson 10 Gounvok 77 ra Tekne Gomraamm
Gonrnap Gwian Gepkurivmam. Mimmwni opranum GyimaMa THE TeKHMCTHELL
CO3MALT YIYH TYTKIYHIHT I0KOPH KHCMIary yubypuak & ra coanosun Gonr
7 ypuarunran 6§nm6, ynmunr Gomvacw pamara THpam6 Typaum, 6y sca
WY OPraHHiH 3rar TyOura uucbaran YpHaTHM GypyaruHW coaamra
umKkon Gepan. Tyrkuugarn opka TENIMK 6 oBan IMaKMMIa KWINHTaH,
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TYTKHYHHHIT KMppachia 4u3uK, OFiinama Tycnuua sca wapTid wWKana
HHIIITAH, Y HUMH OPFaiiiir paMara RIcGaTan XonaTHHi Ha3opaT KInmra
mikon Gepami. Texue kecrmd wykyp fomwarray KITT-2-50 sisr odmwmimmg
Gypuarn 100°, ysanaw Gypuarn 25° Ba Kampai kKenmurn 160 ey 6ynran
TKKHTa MIOYH OpraH — mMadxa 6nnan xuxoananran. Texne xecrna KITT-
250 3ca yyKyp IOMIIATHIN YOyH KaMpawr Kexrmnre 110 oy Ginran sa 16 oM
HYKYPAHK/IA TYNPOKKa HIos Gepuur yuyn Kampaun Kenomri 250 ea 6ynran
OHTTa Huram opran Gmian Gyraanray.

TOmwamuun-mupgum ouzuy Tyriiy I, nutox, 2, nekana 3 5a G0mMOK
4 nan wBopar (102-pacm). ¥V Tynpokka 30 oM raua nuos Gepiir ydyn
Mymkannanran. FOsmmatkud Tynpokka GoTHG MamaxcaHHAT IWiAUIrAH
KaTIaMIHM MKKH TOMOHTE CYPAIM HATHXANa KN4 Ba KyHNaIanr Hapiiap
xocun 6ymamm. Bynpail HIram opramiap ce3nNapii TOPTHIN KapImiHrima
MOJIHK,

«Ilapanaay» TYpULATH TUTYT-IOMIIATIIY TYIPOKKa acockil miuios Gepi,
XuilIoB KaT/IAMUHN JOMITATIHI Ba SYKYpNAaIITHPHI, Kyn UK YTI0K-
napmi TyGHan AXUWIAm YIYH MYJDKamianraH,

102-pacy. FOMImaTrsy-THpKMLI 0MIHY HUIMH OPraH!.
I - ymiomy; 2 - mimok; 3 - nckana; 4 - GoluMoK.

«llapamnay» Typumarn wiyr-tommarridg (103-pacm) murmn opramfiapH
KOHCTPYKUMACHHHHT aXpanub TYpamnrad XYCYCHATH KyHIalaHr THK
TeknemaKga TyrkHaraanr 45° Gypuak ocTHUIa KHAJINMH Ba TYTKHYHHRT OpPKa
MACTKH KHCMula Ypuarmiaguran GypanmMa co3NaHauurad ariaprid 2.
TyTKIUHIHT HACTKH KHCMUA AIMAIRHAIHTEH HeKana Gwian Goumnox J
GepkuTaaran. TYTKIMHUAT 011 KHCMP OHP TOMOH/IAMA YapX/aHran 6ymmb,
YHITa amamunagirad mvok 5 Geprumwiman. Yan Tomomjan G0IMOK 3
ra gama TaxtacH 6 GepKHTHITZH.
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TInyr-oMIWaTTHYHEAT M KapaHiila TYMPOK NanaxcacH TYTEHY Ba
OMIIATOHY [UIACTHHAHNHT MIIYH 03acH TabcHpuila Gyiimama THK Ba
KVHIANANT THK TeKHCIHKIapia 3rataus. Bynga lozara Kealuran sriiam
B HYINMILI KYWIaHHUWApH NagaXca arperatiapn opacHiarn sHr KHYHK
GOMHKINK YH3AF GYiiYa CHEAKIAp Xocun Oynwwmra onmnd kemaim.
[Maraxca WUIMm opray j03acHIaH YNKKAHMIAH CYHI 9C4 3rATrd TYILIHITHIATH
sapBa Tydaiimn KymmMua Maiigananagn, Wyngai xuomG, namaxcann
JOMIIATIITHMION TYNPOK arperaTjiapi apalaliMacial Ba 103ard MHKMaciau
aManra omam. HOMmaTHOr JapaXacH OMIIATIHY MNACTHHAHH YpHaTHl,
Wi oprawnap opacHiard Macotbamit ba TUIYIHAAT TEUINIHHH CO3MALT
opkani yarapraprnyn. Hupios Gepruiran gana fozacia 90% rata yCHMWIHK
KOMIMKIapH KOJMaj, TYMPOKKa KN coiin EpHKiap Ba CHHWKJIAD XOCIHL
Gymmmm Tychailnm o3atart HaMHEH YKOTIANI aFiapiinyin WyLropiamra
micbatan 85-90% ra kamasan. [lnyr-romuraTrirs GRnan TYNPOKKa HIIIOB
Gepiiiira KeTraH snepris caphn anbaHaBiil aFgaprism mWymapra micGaran
yprava 30% ra Kam.

3
6

103-pacm. Kpsa tyruun «[Taparuiays TypHaari Mur4m opraq.
I - ks TyTRmy; 2 - apgaprin (loMiatoi niactina); 3 - Gowmok; 4 - mekana; 5 -
mdoK; 6 - Jjata TaxTacH.

Hexanacumon romuiamezuunap éxu yrélicuson nawxanap ounan
KHXOVIAHTEH YHIEUIN TIYT-aykyp foMmarr [TY-4,5 (104-pacs) Tynmpokka
apjapriticus nupios Gepnim, HHWaGANKNap Ba mygropnab Kyiimaran
JATATAPHT MYKYP FOMITATHIT YHYH MYIKUUTAHTAH,

Thnyr yuGypuax pama 4, HUMMH Oprannap - loMmatrniawiap J, Tagay
AULIpakiap 2, nnuion Gepum SyKYpTHIMHH codfaria 5 sa ocma 3 [HaH
wbopar. [lnyr pamacura TYKKH3 €Ki ¥H OHTTa IOMIDATIHYHE YpHATHII
MYMKITH.

IOmwarnmy Tyrkua 6, fiyrantiprid 7, Kenranrn 60 s Gynran Hckaxa
8 éxn xenrnurn 270 sen 6ynran yrEficumon mamka 9 nan uGopar. Hckara
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IOMIWATTHYHIHE TYTKIYHCS WIHHTAN YK Gnnan, YK EAciMOn Manxa aca
Gommiap Gwnan GepKHTIUIALN.

104- pacm. Unzencumon nuyr IT4-4,5.

apad - num OprafiapHn HOIUTALIAI CXEMAcH; @ Ba 2 — OMIDATTHYap; 1
— OMIIATTHYIap; 2 - FHILIHPARIAp; 3 - ocma; 4 - Pana; 5 - ‘IMHHKHII
coanarng; 6 — TYrKmd; 7 — fiymanrpnig 8 — uckana; 9 — yKeliciMon
maH*ka.

Heranacumon oMmarridaap 45 cm 9YKypINKEada JeMexin [uyrap
Guman wygropnatian cyur xocun Gyaran 3MUTAHCAH TOBOWHI JOMUTATHI
YayH Kurannmagn, 6y aca EMAIp Ba 2pHral KOp CYRMAPHAN SXIIN aspaliis
Ba WHOHILTPALHACHHI TaBMHHTATIN, Vkgiicumon manmxanap 30 em
yyKypinkkasa Gerona yrnapai Keciw Oninan Ompra ofFiip TYNpPOKJIapHH
IOMIDATHIN yayH MysKaUtanran, KOMmaTrsmapan RoimaurTipHin Kalamim
Huyios GepHin 9yKypanriara GoRInK,

TynpoxniHT WKOpH KATTaMHHIT KYIHMYa Maiilaatn sa Jana 03aciii
TeKHCHa yuyn wiyrra GopoHaiap €Ki Maxcyc MocnaMatap GormaHaj.
Tlnyriunr kampaw kenrnurs 4,5 o, o Teamra 8 kM/coar rava,
Mexpat ymympopmur 3,2 rafcoar. ¥ 4-5 cundgarn Tpaktopnap Guman
arperaTiana.
Tazny ubopanap

Dposngd, WaMOI 3POSHACH, CYB IPOIMACH, HUWabnuK, TOPHIOHTAT,

SKCHEHTPHK JIMCK, NAppaK, NcKand, namka.

Hasopam casonrnapu
1. Dposnauy kaugail Typrapu Gop Ba YIapHi KeNTHPaIMran 3apapnapn?
2. IllamMon 3po-3MACHAN 103ara KeNHIIAHIAT acocuil cababnapy wima? 3.
Dposnsra KapuW MaIMHATapra Kahgail arpoTexuuk Tanabnap xyitmramn?
4. Kanpail Kypon Ba MaOllHI4p 3PO3NATA KapluH TEXHHKATAP MaKMYWTa
kupagn? 5. Ilamon sposusicHra Kapmiu TYNpoKKa wmnoe Gepwm
MamuHanapu Kaupail Genrmnapura acocan Tascudmamam? 6. Cys
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IPOIMACHTA yuparan HRmabGanKIap TYNPOFIra Kaniaii womos Gepum
yeynnapn kynnanunagn? 7. Topmsowrtamnap G¥itnya uwygropraurmim
raspuduranr? 8. UyKyp XocH! KT Kaniail Wi opraniapian nGopar?
Q, uﬂupunnay» TYPHIArH YYKYP IOMITATIHY HIIYMH OpraHm wil KapacHHHHATD
aifpiM XycyeHaTaapHin Tasphdanr?

13-BOB
KOMBHHAITMSLTAIITAH ATPECATIIAP

Bup Kauua onepaunitapun Gaxapmurin sapypnuri 6wian GormHK
Gynran TYNPOKKA HILI0s GepHLl arperaTlapiiinr Gama 6¥iinya Ky MapTa
i anbarTa, TYMPOKIH ¥Ta 3TWIAHNIINTA Ba YAHTITAHIUINTA 0NN Kenamt.
Bem Kopiyenn roiyr GilaH WyAropranranta dana wsschminr 40..50%
HWHIT TpakTop 3Waain. TpakTOpPHIHT 10PII KHCMI Ba MAUITHATAPHITHE
FINMNPAKIApH TahCHPIE TYTPOKHIHE JOHAUOP KECAKIApH Mapyatanai
Bil 3appadanapra ainamain, YRUHT 3 oA, Kamiuuisapiainri Ba Hah
JTRa3UImT KaMasn, TaGuimil xocuagopmirn Gysmtalm,

AfiiKea, HaM eTapni GYIMAral Ba €HM CTPYKTYPAcH3 TynpoKIapia
Kyn nmnos Gepun yra sapapni, Kagan muwon Gepuarangs Xociulgop
KATJIAM 3appasiapil WanMoll TALCHpIa yuinb KeTaii, cys spoaisici Tydaiian
OPr4HIK MOITap MYKOMAM Ba TYNPOKHHHT CTPYKTYPACH EMORIAI L.
ILIymmr yuyn TYNPOKKA MINTHMAT HuUion Gepiin KeHr TapKanMokla, SyHiua
nupios Gepi comil Ba TPAKTOPMApHI fana OyilmMa YTHIIN KaMasu,
OMEPAUNANAPHI YTKAINM MYMIATAAPH KecKii KicKapaun. Byumnr yuyi
Gip yrimuma Gup HewTa oncpalMANapHN GwKapaliral KoMOHHALIANALITAH
MANIMHATAD B ATPEraTNap KyUTamiumam.

KoMGuuaauaiawral MallifHalap Ba arperaTinapiin Kyulall 10pHuI
KHCMI4PHI TYNPOKK:# 3apapiil TahCHPHHN KaMailTHpauH, HMuuiapiuHr
CHPATHHIE Bd MCXHAT YHYMUOPNUTHHN OWNpaii, wimnal 9SuKaprm
BOCHTWIAPITHI KaMaiiTHpaur.

KoMOuHaunus1amran Malnianap acocal yd Typra Oynumamm: aiipum
OnepAuIATAPHN Gaxapumran KeTMa-KerT GOFnanran owinii xyponnapuan
TYIWIrall arperar; paMacira OMUNil Kyponnapiad oJIHHraH KeTMa-KeT
GepruTitnran Basmgacy Gyiiuya Xap XA WM OPraEmN MAUTHHA;
TEXHONOMMEK Kapanuunr Gapya onepaunsIapiui Gaxapaiuran Maxcyc
KOMOMHAUMANAMICaH HITH Opraf GIIaH KIX0IMAHraH MAIIHHA.

3amonaniii KOMGHIAUHANALITAN ATPEraT/Iap TabCHP MPHHINMNTA ACOCAH
naccus, (aoi, haon Ba NaccHs MWNH opramnap GHPHKMACIIAH TY3HITAH
OynHION MYMKHH,
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KoMOuHauuanamran MalmHHATapHHAT KOHCTPYKTHB eYHMI, YTapHi
KYJUTAIT KON Ba XaKMM, XYIYTHHAT TaGimii-HKmiM WaponTiapi, HuUos
Depunaniral TYNPOKHHHT (DH3HK-MEXaHHK Ba TEXHOMOIHK XOCCWIAPH,
TYNPOKKA HILTOB Gepiill TeXHOMOMHACHTa ArpOTEXHIIK Tanabap, TeXHONOMUK
onepamiaaapu GHp BaKTla YTKaIWl MYMKHHIHCH Ba Makcaura
MYBOHEKIHIT XaMIa SHEPreTHK acoc (KYTamumairan TpakTopaapHinr
KyBBaTH, KOHCTPYKTHE Ba thoiinanammmr adswumiknapi) Ginan Gennmatau.

KomGunauusmamran MamifAalap Tailaraiila yTapuunr Teximik-
WETHCOUMIT KYpPCAaTKIUIAPI 3bTHGOPra ONHHWLIE JO3NM.

Texnonornk onepaunsiapin GUp BaKTia YTKasHw NMKOHHATH Ba
Marcaura Mypo(HEIHMT KYUIaHHIAMIEH JCKXOHYIUINK Ba TYPOKKA HULIOB
Geprm THspvu, pananapan Gerona Yap Gnnan nduIocTanramINT Ba yIapi
Typi GFiinga Tapkudu, MeTEOPONOTHK WUPONTIAp, SHEPreTiK BOCHTATIPHIAT
UPAMETPIAPH, YrPOHOMITK, TeXHIK-IKTHCOMnIT Ba Bomka oMmunap Gwran
Gesnrmmanam.

TexHonornk onepaunsdapun  BHp BakKTia YTKa3nm Ba
KOMOMHALMATAWTAH MaUIHATApII KYJUTAWHR Kyilngaruap Genmuaiim:

° omepaltAIApii GaxapHil MYMIATTAPHAN TYFPH KeNLIN, Macataw,
Fy3anog i finih oI, acociil NUIoR Gepiu, TYMPOKHH KNI Tailéprai,
FEIT comuu, SKI; SKMI O uuton Gepuul, YenT commu pa ok,

® ONCPALANAPHIT KHCKA MYUATIAPIA YTKASHIIHI MaKCalIra MyBohITsInT
B JAPYPMATH, MACWIaH, MaXTd AaTanspura Kysrin OyFuoii skmm yuyn
TYMPOKHH TailEpall Ba 3K

e K¥3Ma TYTHIT4H oNepaunsiap afipum xonma Gaxapuaranga
METCOPONIOrHK IAPONTIAP YIAPHIHT CaMapauop/InriHN macaiiTipimm,
Macwlan, €3 oiiapHia TAKPOpPHil SKIHAAP SKI YIYH TYNPOKHH aifhuHaniii
yeyuta Tafiépia  WCCHK XaBO TahCHPIHUA YHI OPTHKYA KypHIINra oinb
Kesaum;

® KOMOIIMAUNANUILTAN MALTHATAPHN arperaTiam yuyyH Moc TOpTHuT
CHH(UATH CEPKYBBATIN TPAKTOPIAPHI MABKYUTHT;

& TEXHOMOINK ONepaunsaapin GHp BakTAa GaXapuil yyyH g
OPraiIaPHH MOC/MUTAHANTH, MACATAH, TYNPOKHH 3KHIUTY Tail€pram Ba
KNI YIYH.

TexHoIOMHK oMepalisiapui GHp BaKTUd YTKAIHWHIAT MaKcaira
MYBOIMKINIT TEKIINPHIUTAP Ba MUIab 9nKapHil Taxpubanapn Gunan
TACHHKTAHTLH:

o KYMUWINK XO/UIapid Onepaunsiiapin Onp Baktia Gaxapuun yinapn
afpIM-aiipun Baxapranra mucGaTin TYIPOKHI KIICK) MyUaTnapia cudarim
Talépramra UMKoH dpatagn. By Tynpokia waminn cakmans sa ypyrHim
GenrinaHran MyJaTIapla UMM MIUOB Gepiiral HaM TYNPoKKa KM
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WMKOH Gepami, maTiKala SKITHIApHIHT XOCIILOPIHTHHAN OWUPHIT YIyH
TPONT APATIIIANIT;

® TEXHONOMUK ONCPAMISUIApHI GHp BAKTHA JTKAIMII arperaThHi jana
Gyita YTHmap COHMIN KeCKHH KHCKAPTHPAUN Ba TPAKTOpIAp 10pHIL
THINMIAPHHUHT JAPAPIN TALCNpHHN KaMaimupaun. Onepaunsnap aiipum
yrxasmranga ganammr 80% rava w3acH TPUKTOP FIUIRANPAKAApH GHaaH
apamanam, mynman 309% 103a Gnp mapta, 20% - nkxn kappa, 15% - yu
Kappa Ba 5% - TYpT Kappa yTuumwiap Tacnpmia G6ynamr. Texmomornk
onepaitisnap GUPHKTHPHATANLA FTHILAD COHM Bd SHYIaHAMNTan 03a 2-3
MapTara KaMasin,

o TCXHONOTHK ONMePalUlaapHi GUPHETHPHIN TYMPOKKY Huulon Gepi
B AKUUTHIAAT YMYMIHl KypeaT caphunmi KaMaiiTHpam HaTHxajia MeXHat
YHYMJIOPITHIH OIIAIN, CONHIITHPME EKIIRT capthi KaMasin Ba XapakaTiap
KHCKApain;

® OnepansUIApin SUPHKTHPHI TEXHOMOIMK Kapaéunapin TY i
HOKYNail 06-Xap0 WApOWT/IAp TALCHPHHI KaMailTHpaL,

o KOMOHHALAANMAIITAN MaliitHanap ba arperaTiapin Kyulall cepRyBBaT
TPUKTOPJIAPHE AXIWIN I0KAANTa HMKOH ApaTajn, aliHHKCa, KeHl KAMpPORII
arperaTIapHN Kymam Kmiine 6yaran KHunK gananapia.

Bup Katop munmapan akaT KoMGHHAUMATAITAH MaOTRHATAP WIUTaH
Basapi Mymenn. Macanan, TYMPOKKd YT Ba Meluopantiap, aipiuM
XOJUTAp/Ld MeCTHIN, CYBCHI aMMIAK CoJm,

Knmnox, XPxaink TeXHIKaIApHHTHT PHBOKTAHWIINET X03Hpri
Gocxamigs Y36eKIcTOR maponTiza Kyiiiart TeXHoNorIK OnepaursIapuiir
BHPHEMACH MYMKITH:

® Fy3ammos Maiijlafials, TYNPOKKA acocmii Ba 3KIII oJin Huios Geprui,
SKHIT Ba YFIT COMNLL,

® TYMPOKKa 3KHUI O niuios Gepinm, KNI Ba YFIT CONNMI;

® TYMPOKKa 4cociil Ba 3KNI omun nunos Gepuil Ba YFUT CoMmm
Onnan Onpra Kepakin Jana 03acHin WakMIanTipHm (MacaTan, 3raT bBa
KYAKNAp OJINL);

® KaTOp opanapird Hmmnos Gepum Ginan Gipra YFHT coNMUI Ba 3aXapi
MOJJLAIAD CEITHII.

® TYNPOKHN SKHIIra Tafiépnam onepauminapn (103a TEKHCIAI, KEcdK
33NNL, TYNPOKHI 3H4nam Ba Howka) Givtan Gupra YFAT conuun

Xo3nprn BaKTAd XOPHENI MaMalakaTnapia KoMOHWHaUNATAMmMran
ATPErUTIAPHHAT KYN BapHAHRTAapH SPaTIIrai Ba YIap KeHT KyUTaHiiMoKa.

Tynpokka acocnii mmnos Gepiin yuyH MyKaITaHran MallliHWIapia
HIIYH OPrafiapiuiHr acocad Kyimgant Gupnksmacnian doilananimaim:
JIEMEX-AFIPIITUIH KOPITYC, YMYKYPIOMIDATIIY, FUlT4K-KeCaKaIrmH, FFRTTCoIrm;
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KalTa afgapriuin Kopnye, afimannm yin Tk Gynran gaon potop
(KOMOHHAUNANAITAN WIIMH OPLami TWiyr); OMUIATINY TanKa, afmanm
YKt ropizorrTan Gyaran nuuokan Gapaban, FaTBNp (TYNpOXKa nuwtos Geprm
yuyn komGuunaunsnamwran sawmnna AKIIP); mmckan Garapesnap,
TekicKkecrinanap, Gopoma, FANTak (KOMGHRAIMANIAWIAN TYNPOKK: HIUIOB
Gepuw arperati AKII) Ba xokazo,

DK OMUTAH TYTNPOKKA HIITOR Gepiil Malmmalapiiia Kyimuant muym
Oprafaap GHPHEMACH KYUTAMUTALN: TPYRIaciMOn IOMUIATIIY [aHALp,
reknckecrid, rartak (PBK); mumacumon potammon MoTHra, TEKHCTar
TUXTat, FAITAK; apHKOMIHY Kopnycmap, dpesamm OMIaTri CeKUuAnap;
mamKka oOKyUHUKAap, (pesa ((peann KyIsTEaTOp-mymTa Xocil Kirny
KI'D) pa xaxo3o.

105-pachua NOYTHAPHIAT JIEMEXMH KOPOYyCH, XailloB KaT/JiaMiia
KCCaRMapinn a3uu, Gyuumknapnn GapTapad Kiinm Ba TYNPOKHH 34/1an
MOC/TANACH Bi CCsNIKy KYPRIMACHHIHT GUPHKMACH KelTHpIITan.

Iyroprau Guaan GHp BAKTAA 3MMIAM Ba SKHIT YUYH MK UIANTAR
«Kpepuemams dupyacnmmr ES-80-4K pycysum afinamva iy [axosmar
Ceenep cesnkacn 106-pac acocuma fcanran. Byniuil xaigos-sgmu
ATPErATIHITHT KaMUYMAHKIAPHTa KYANLarnjapun KupuTim MyMKIiH:
Gecynaraiimimg, nnchartan KUYHK KaMpOB KeHIINK, EMON ManEBpHamK.,

Kk xommapiia wKoph KyBBAT CHFHMIIN WYILNOPIALIg Kas sHeprig
CHFIIMIN (KNI, TYINPOKHN SKHITA TAf€pnam Ba XOKa30) OlNepaunsiap
Guman GupnkTHpHm Makcaura mysomk amac. Wlyurop wkopn Kyssart
CHFIMIIH G¥nraiuiim yayn Oy onepauitanapin Gaskapii Yoy MIRaUTaHraH
KOMOMIAUNANAWran arperaTiiir Ba MOC X0JMd KOPNycHapH aibaHwsimit
CXCMuld, ABHH TOFOHACHMON KOMTAWTan IWIYMHINT KaMpam KeHrmirm
nncGaran knunk Gynam, Gy 3ca MeXHaT YHYMUOPINTHHI KaMaliTHpa Ba
TYNpOKHIL 3KMra Taiiépnam MymiaTiim yaaitupamn. Mawmymen, sknumn
HEKTANTAN aTPOMYIUIATIAPLA YTKasmm nosm. ARRHKCA, KaTTa Malilonmapia
Gymuail arperaTnapian (oiijiamamim KTHCOMMI XKUXaTian olifacus
Gy MyMKITH.

AFgapriraiy acocuit nunos Gepmw Ginan GHpra Kecak a3ui B4 wylArop
03ACHIN TeKHenamnn Gaxapanran KoMOuHaumsmawran GponTar niyr
(106-pacs) sur nernkGomnn XucobGmanaun. By arperatia xopnycnap
thponTan, ALHN XapakaT AHanmmnra KYHIATaHr KOMMAWIaImMm yays
YIAPHIHT Y3YIUTHIH KaMpal Kenranrira Gopuk avac. Tagny-joMmare-
TEKHCIariy FaITAK paMara WapHipan AupKwmiamMa GepRuTHITamwINGI
Tythaiinn MIYrHHHE OFHPIHK Ky Ba MIUYH OPraujiapra TYOpoK
PEAKUHACHIHNT THE TAWKIUT KIWTYBYH KYYH CHIOUI FAITAK TOMOHNIAH KECUK
33U Ba MWYLrOp I03ACHHN TeKHCHam yuyn oianaunma,
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105-pacwt. TLnyr, FATTAK Ba 9KMIN KYPILIMACHHHHT GHpHEMacHian nGopar
KOMOMHALMAIAINTAH arperar.

hﬁﬁﬁﬁﬁﬁﬁﬁ

BZZ SN

106-pacs. Kombunaunanamran dpoHTan ruiyrHHHT MPHHLHITHAT CXeMacH.
I - xopnyc; 2 - sanay&uik; 3 — Fantax.

K,i.IMPHI.II EKCHITTHITT: GOFTIIIK. EFJIMHI“JII KHYHK )"'.!}"ﬂﬂllx, CIIMMCTPH'K
HXYaM KOHCTPYKLMA, MU KapagHitla ouNK 3ratiap Ba Map3afapHi XOCHT
Gymacinrs nernkGosua GponTan mnymiap acocnua ganagan Gmp yTHa
KyilHIary onepatisnapii Gaxapaiinran KoMGITHAINANAUITAH arperaTIapHi
ApATHINra MMKOH Gepa: Fy3anos Maiiganam — uryiropnam — OMITaTHII —
YAIT comiu; F3anod Maiianam — Wyuropnam, oMIDaTHII = 3Hunam —
KM myuropnuln — HOMITATHI — MYMTa Ba M{S"}{IU‘II!P onHor — i’ﬁIT COJTHIO
Bl XOKa30.

Fysanog maiijanam pa acocmii mwios Gepum onepaumanapHun Gup
BakTa Gakapairal KoMGHHAMIBUTATaN arperat (107-pacs) TPaKTOPHUHT
oML KHCMHTA EKI IVIYITa YPHATWIrAH Fy3anos Maiijanarid Ba TUTYTHan
nGopar. Bymmail WIYrHHHT KaMpaml KeHINNTH Ba YHHHT KOPIYCHapHHi
Ki.l.Mpilll[ KeHmum KHT{JP OPLIJ'IHE'[I KCHIMINIMT: Kuppa 63-"]‘]]!11]“ mapT, ABHH
mwiyr 6up yrumpa Gup €xkn Gnp Hewa xaropra nuvios Gepuinn Kepak.
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Fyzanoa maiiganarnuny XailoB—sKH KOMOWHAUMANAMITAH arperaTiiapii
KJInam maxta gananapura Kysri GyFnofi sKHiga KaTra camapa Gepamgi.
Kyuun WyHHHILeK, FY3anos MaiJanam, KaTop opalnriiy 9yKyp IOMIaTim
Gitan OHpra foKan YFAT CONMMIN, 3CKH apHKIap ypHia Mymma XOcH1
KIUTHG MaxTa JanatapiHi MaXTa SKHIra Tafiépraiiuran KoMOIHasIamras
arperatin (108-pacnm) Kywmam §THOLUTAP COHNMNM KCCKHH KaMmaiiTupaud,
TYNPOKHH TaHa3ayira YYpulIHW OMIMHH onamu, Yeur capdunn 25% ra,
tollananii Xapaxarnapuun 55-60% ra xamafiTHpamr.

107-pacy. Fyzanos maiiganarind Ba MEKH SPYCIH IUIYT KOPIyCTapiHi y3apo
HOFTAIIEI CXeMACH,
I - oKopit kopnye; 2 — nacTku Kopmyc; 3 - Fijsanos Maiiganamd,

DRI OEEH TYNPOKHN Talléprans Ba aKIM yayn KoMGNHAINsamTan
ArpEeraTIApHI Fparin 6Yiiiya TeXHITK eqnnnap Typama 6§nub, ymap Tynpox-
WM IDapONTAGpPHIHT Xap XIUUTHIT Bd SKINTA[NTan SKNAMapHIHT afipiy
xyeyensrnapnra Gornmk, Macunan, mami eTapnn Ba opTHKYa 6ynran ofp
Tynpoktapia 109-pacMia KenTHPIATaH KOMOHHAUMATAITAH arperatiap
KLU MyMKHE, yapia YK EcHMOH NAXATApHI NPYKITHACTHMON
OMUTATIIY MU OPTranfiapura AIMATHPHI K3 TYTHITGI,

1 10-pacyuary KoMGHHALMATAIITAH ATPEraT MalKam (JOMUIATITN) W
Opramap, XATKACHMON FANTAKIAp, TEKHCHarmy Gpyc Ba aKIT KYPIIMacHIan
nbopar. By kyponnmHr wm KapaéHuia ONIHATH KaTop KyILTHBATOp
NAKATAPH TYNPOKHH IOMIIATANN, KECAKIAPHI TYPTAM Bl KATOP OpaliFira
CYPAIH, YMap 3Ca FANTAKHWAT Xamkanapn 3apbacura yupab napuananaun
£xn TynpokKa Gocrramt. O Xy (4K B FalTak) UM opramapi
MWHHAAT WKOPH CaAMAapacHra YIapHHUHT Xap OGupuuunr aiipms
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XyCycHATIApHIAH MakGyn toiigananmy opa spummuagn. FOMmarysyn
WIMYM Opraf nataxcann KyTapub yHH TYTKHWiapn OllaH Xap ToOMoHra
CypaiM Ba KecaKMapHH WKKH Katopra €rkmsauu. Ilanxanap opacmia
wofinamran cuiipak xankanap Oy Karopnap Gyiimua yTnd KecaxnapHm
AT Ginan Maiiganafim.
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108-pacm. IlaxTa pananapHuHp MYITANH SKHMra Taiépaaianran
KOMOMHALMAIAINTAH Arperar.

| - pama; 2 — oMWATIIY; 3 — HYKYp loMwatnm; 4 Ba 5 — uan yurra argapysdi
kopnycnap; 6 8a 7 - yamyTkasnmnap; 8 - Tasiwy Auympak; 9 - yoritkasnmnap; 10
= Katarmard; 11 - e,

109-pacm, ’l‘{?puma HINos GepHin KOMOMHAUMANALITAH ATPEraTHHHAT
cxmacn (PB

I Ba 3 ~ Npy:RUHACHMON JOMIMATIY Nanxkanap; 2 - cHilpax Kecax sary rantax; f —
TekHSAan™ Gpyc; 5 — XATKATH-TeNKILTH FAITaK,
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110-pacw. TTamkann OMIIATII, XATKACHMON FATTAKIAD, TEKHCIari 6pye
BA 9K KYPIWIMACIUIAH HO0PaT KOMDMHAIMANAINTAH arperar,

Cuitpak ranrakiapta haon WKIAManinr KaTTa KHCMI TYIUTANTaH Ba
HEMAK KYPOIHINT Maccach 10Kopy cantapannt orimarammmum. Ommrm
FUITAK XWTKAMAPI OpTHAAN KeTaETran HKKIHYH KaTop MalpKanap Kouran
MAiIONHN  IOMIDATHI By TYNpokKa GoenG Knprusmiran Kecaxnapuu
mapuanain. UKKmHun Karop MaHKamapiian oTuant 4HKKan TYnpok
TEKICIArny Kypuinma Gmman saiganamam, pysinanm rexnenanm opyc
THUpapn  Guaan Kecaknapuiu Mafilamaiiin sa gana MuKpopensedi
Tekuncnaim. Bynga KynnTHBATOP NAIlKalapi XocHid Kiuran ypraumap
TEKHCHAMIN B TYTAll FaITAK HIIW Yuyn 4xXmu WaponT $pariiaml.
Texkncnaru Gpye pa TyTawl Fantak Gupnkmacn Oytyn maiigon Gyiinga
TYMPOKHI GHP TeKNC 3MMAaIImie TabMITIIaiij.

MIyagail KnanG, naccHs WITYN OPranlapiian TAmKWw Tonran Gymuaii
KYPONl TYNPOKII IOMIIATAI, KCCAKIAPHI Malilwnaim, yMukpopensedimn
TERNCAAIN, TYNPOKHI I0KOPH KaTJLAMIHI 3L Ba 3K KyPHIMaci
GiuTan DKM IKM yuyH SXum arpoton sipataun.

By cxema PBK-3, PBK-3,6, PBK-5.4, PBK-7,2 komGunaunsnamran
arperaTiapuia Kyjutaninrat. Y6y arperatnap Gmp yTiunt Tynpokmn
10KopH cithatan Taiépnaiiin pa KyNbTHBALN, TYNPOKHII TEKHCMAL XaMla
Teknc FanTak Guman suwiop Gepnmun wnMamrtupan. Bynmaii Typiarn
ArperaTiap/ia Mpy:KNHaciMON HIIMH Opraiuiap yPHHI Y3rapTHpHIL MyMKIH.

Tynpoknu sxumra Tafiépaam pa XMW Y49yH MyLXannanran
KOMOHHALMANAIITAH ArPEraTiapia TYNPOKHHHT WaporTHra GOFIMK Xo/nua
WMIIATIIY v oprawiaps 2-3 Katop KYiNmuun sa FUITAKIap aca TeKEe,
XANKATH-TEKAIH, SHBHKIH €K1 Gownka Typaa 6Fmmmm MymKmn.
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Tynpoxun sxmm omuan Taii€pnam yuyn maccns Ba spun haon HIrum
opramtapuunr (Gup, WEKH €KH Y4 KaTOp FpHaTHATAH IOMITaTIAYIap,
POTAINION, AT Ba TIPYAKHITACHMOH HUIH OPramiap, FAITAKIap, AHCKITAP,
TEKHCMArHWIap B GOLKA) OUPHEMATAPH XaM MaB&yil.

Ornp Tynpoxiapra Rupmos Gepum yuyHn uykyp IOMUaTrasiap (4msens
TYpHLari) Ba §3apo 3amKNpIH yiatma Onman GoFmanrad yu usig sSpuM
thaon poraunon wuan opramiap GupnkMachgan doiigananman, Poraumon
WY Opradiapian Keilnd FUITakIap Exi Teknenariy Gpyc YpHATIUIHIIH
symkin. Ornp Tynpoxnapaa (Karrmgmm 3,5 MIla Ba fokopw) macce
WU Oprafii arperaTiap HOLIop Gepraainral KaTHaMHR cndarin
MaliLIaHITuHR TasMmnnaMaiim. Bynnail wapontiapa caon sa naccus
W opraniap GHpHEMaciiad nGopaT KoMONHAUMANAIITAN arperaTiap
KU,

Macanan, AKIT typigarn komGuramsnamran arperataunr (11 1-pacs)
HUTYH OPranfaapil WAILATTNY, POTOP Ba FAUTTAK EKH LWIAPHAPIN GepKHTIIran
KokyX-Texnenamtan nbopat. KOMwarnruap / KyneTHBaTOp maHKAmApIH
Typila Kivmmran 66, srunran Tyriirotap 2 ra GeprnTivran. [Timoxm
porop 3 rpaktop KOB muan xapakat onwun. Mo kapaéumnua nanaxca
OMIATTHY Maikanap Gunan arat TyOmuan Kecn® aXpartiialn Ba
OMIIATIVIANE, POTOP 3ca YCHMANK KOMNIKIApHHN By namxanap Ouman
KYTAPIVITAH KeCaKyTapHit THINK Maiianafiin Xania TYTKIMIApHI To3amaiir.

ITacens nurgn oprannap — unsenb-yx ENCHMON TeKHC KECTHY NANKA Ba
FUITAR Xami haos nume oprad - fpesafan 160patT KoMOMHALINAIAITaH
arperar (112-pacwm) Tynpoxka nuios Gepnur, oKW YEIT CONMMME BA ORI
IKMIIAPIN BKIT YMYH MYTDKAUTAHTAH.

Tynporant 10...12 ey wykypnmkkaya unsens 3 Ginan oMuaTinm Grnan
Gupra Miniepaw! YETIAPNIHT aCOCTI KHCMIT CoMmant, 6 o uyKypIuKKadu
ManaxXca TeKHCKecry naka [ Ginan Kecwiwin Ba ypyemap KyMiummi,
thpesa 2 MHOKTApI GIUTaH CHMINK KOMIMKTap Ba loKopn Katnam (3...5
€M) MaiflananLi, cYnrpa sca FanTak GIUTaH 3IUTaHAI.

HKY-4 Mapraii THPRAMA 9H3eTb-KYAbTHBATOP-FHTIArNY Ky3jd €Ki
Guaxopia WyArop/anran sy WypH OBIWITAN EKI CYFOPIIIFH JLULUTAPTA SR
OGN MIHEPWI YRITAApHH commn Bran Gupra TYNPOKHN KaTIanMmn
HOMILATHIT Bat THIH GopoHwIap Epiamitia GOPOMWTALT Yy MIKWUIANTIH.
Ky wmniea i opranaap: apik oMrm, Molla Ba JTOK NamAaTapi Kyunmnea
CYFOPHIT Y4YH 3T T/Aap OJIHUI, Molwlall sa GeroHa Fnap TOMUPITHIT KECHIn
Giutan Tynpoxnn womwatimra ivkon Gepamr, Tynmpok 10 em gan 15 em
radd oMuaTiig, Gassun aca 25 ou rava, Ynsenn-KyasTHBaTop Gltan
ACOCAN TEKIC 103ara 374 OV Ba CYFOPHIL TabCHPIa YYKKAH Ba JMUTAHTAN
UIYATOPIIan jranapra nuuos Gepunamt. Y Giman GaXopia SHI WIyATrop
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KWIHHTAH Janatapra TeKHclarmd-Mona 6iran HapGatMa-nasbat 2-3 Mapta
HWos Gepiuirania YH3eIHIHT NaHKaIapH KaTTa Kecaknapia 13ara cypnd
YHKApAllH, MOMTa 5CA YIAPHI 33411 Ba TYNMPOK, 103acHiN Texncnaiim. TKY-
4 nparmnk Gowkapmtam Ba T-4A MapKant TPaKTOp GHAaH HULTATHIALN,
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111-pacy. AKII typsuzarin KomGnuaumsiamiran arperar,
1 - TeRMEC 1oMWAaTIHY; 2 — 3UHK TYTKHY; 3 — NHYOKIN potop; 4 - FanTak.

112-pacm. Tynpokka Huuion DepHII-9KHII KOMOMHAUMATALITAH Arperani.
1 - TekHc KecrHy manxa; 2 — dipesa; 3 — umaen; 4 — FaITax.
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Kynpananr xecnmn Tyrpin Oypuak Wakaniari pamMa 6y Mauinmuanir
acocun Tamkn sTam (1 13-pacs): MMM opraniapn pamara NOFoHa X0CHT
Kb yu Karop sKoinaurtHpioiran.

Sapypar TyFranga Gapua MUYH OpranaapuHn GHp XIWT HyKYpANKLZ
mrainmran ka6 ypuaTmor symimi. Pamara yaGypuak uwarmugant cHHLA
Ornan GUPNALITHPIITAH; CHHUAHIHT OMIATI YYIla THPKAM MOCTaMac
Gop: 3apyp naiiTnapia yHUHC THpKaw Ganamuniiim Yaraptapes Gymaum.

PanMaHiHT KeTHIHM KUCMITE TAPENKa-KHpIIMAN Frimiam annapariapy

YPHATIrAN; ANnaparTnapra COWRWENAN FFNT YTRa3rHuiap YI4nran;
COMNNKINP Keliiiril KaTOpAAr IOMITATYBYH MaIKWTaPHIHT TYTKITIapHra
GupHETHpHAraN, VFPHTIAW anmapaToapiHN UKKHTA YMYMIl B
XapakaTnaHTHpagn, 6y pamapra alladMa XapaKaT MalntHaHiwHr yAr sa
qan FHPAKIApHIAE WKKNTA 3AKHpAN y3amMa opkatn $raun, YKY-4
YHICHB-KYIRTHRATOPH KOMIUIEKTHTA OemTa 3!‘}1‘1“0!]1‘"'] XamM  KHpaling
SCATOATHYAP KETHHIT KATOPAArt MaHkwiap YpHOTa, HalapiUHIHT opacH
800 sa 1200 MM ra Tenr Kb ypuatinag sa ax06 Geputyiran araap
O MAKCULE AT,

113-pacy. YKY-4 mapkani unselb-Ky bTHBaTOp-VFITAQITM,

I — THpKamw MOCTAMACHIIHT TOPTHIN rafikaci; 2 — THpKam Mochamacy; 3
— CHIGA; 4 — pama; 5 — MpaBIiK WINNLP; 6 — YFIT CEnyRYH annapar; 7
= MUIPABTIE WIWIHHAP; § — 3aRKUpT ylatMa; 9 — Goponanap pamkaci; /0
— aan-TeRnenany; 1 — yrm yreasrny; 12 - comnnk; /3 - punmpax;
14— mupanmik IHUIHAPHIHT CHKYBYI Fafikach; 15 — JoMITaTyBRuI Naixa.

Mawnmraninr: FUHpaknapn MHEBMATHE WIMHATH 6ym0, xap Gupmw
MYCTAKIUL THPCAKAN YKKa KINITH3NAT4H; THPCAKAN VK paMa Tenacura
GHPHKTHPIIITAN MUIPARINK WUNIHLP Tabenpia Gypimmu aymgni. tox
KOPIYCHITNE MIPABANK WHAINIPI IMHTa TOPTHATAH BAKTAA FIUUIIPAK pama
TATHrE YTauW, HaTIDKaua pama KyTapionG, Maunmia TPaHcMopT XOomaTHR
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srawtaimn. [ITox rmipasmuK IGUIHHAP KOPIyc NYHE cypind YinKKania
MAIIMHAHWHT pﬂMuC" macTra T)"IIIIIE, MAamHa WIOYH XOTaTHH BI'HJ'IJ'IHM“.

FrmmmpaknapHiar THpCaknn Yaapinn Gypiu Giman Gip pakTia Maxcyc
HACTAK-XPATOBHKIN KYPIUIMa FFITIAW anfapaTiapind i TYInpam
(MAUTHHAHMIT W0 XOMaTHIA) Ba TYXTaTalH.

PaMuIer‘ KETHHIH KHCMHTE ITApHHPAH OCIITaH pamEd THLITH
GOPOHAHHHT TYPTTA 3BEHOCHHH OGHPIAIITHPHIN Ba TPAHCMOPT XOMATIA
VTRA3MI YUyH XHIMAT Klaor. 3senonapHnnr Xap Gnpr aHa mry paMkara
JUHKHPNAp BoCHTacHla ymawran. Pamkann GopoHamnnr 6apya 3scHomapn
Gunan GUpramiKia KYTapiul yayH rHIpasmiK THIRHAPLAH (oiiiananiamm.
PaMaHiAT KETHTA 3H9IarA-TEKHCIATY IAPHIPAN TOPTKMIAP BOCHTACHIA
GIIPIIKTIIPIIJTFLIH: INarmI-TeKHcnarmy Ki’HI[ﬂ.FIﬂIII' KecHMH TorapaciMoH
Gpycuan nGopar GymuG, Gpyc pamkara samxnpaap Guman ymanran, Pamka
TPAHCNOPT XOA4Tra Kg"T‘dpl[G &yﬁlmrauua IHUNETHY-TEKHCAArHY  XaM
KyTapiaaan. 3HWiarHy-TeKHCIarny YH3eNb-KYNbTHBATOP TNaHXalaph
IOMITATrAH TYIPOKHIHD 1034 KaTTaMuHI TE‘.I’(HCJ’IHITILIJI Ba 6][]) o3 annaﬂnll.
Yirsenb-KyNETHBATOPHA SITUIATT-TeKHCIan™ Gilan GHpra MnaTrania yira
Goponannir 3peHoMapll YIanManim.

YKY-4A mMapKwill TaKOMHWIUTAIWTHPWITAH YH32Mb TEIKOp IOMIUATHI
MAHKANAPH Ba Y FUTHH TaCMa KYPHHHINIA cemib KeTagnran Kypuima Gunan
KIXOWTAHT U,

Huzens-kyAumusamopnapnu myepunau, coznau ¢a utenamuu. Wira
TYLWHPHUT O/LTAT HI3eb-KYILTHBATOPHIHT MPAIMTapHr, GuKapuialiran
NIWHWHE Typura Kapab, WOMIIATYBYH Ba ETHK KHPKYBHMI MaHXanap
puaTanaun. Yusens-KynnTHBaTOpaY, GYHIAH TAWKAPH, TYPIH KaTopIapaari
MADKATAPHITHT WA SyKypauri Texwmmpunagm (30 my 6ymuumn nosum).
ByHIHT yuyn mamKaTapHiir TYTKIUIapH KPOHIITEHUapiHimnr SyKypyaciian
Kanuail GananyuiHKla TKNG Typraunum ymuanaim. Bip Katopiar nanxanap
TYTKIMIAPHANHT YIganran Oanamym Gup X GYIHIN J030M,

OMwatinran TYNpPoX KATHAMUHHHT OCTKH KHeMH (arat TyGm)
TYAKHHCHMON — YHKHp-9yHKHp Oyamacnanrn yayn YKY-4 namkanapumunr
BHF KCHHIrH KaTopHra XaMMa BaKT €THK KMpKYBUH MalXatap ypHatTmm
TABCHA BT,

Hanagan Gupnis yTuiga Gapia Uises-KyISTHBEATOP HIll OPratTapHHITHT
MIUUTAL SyKYPIAHTHIH Bl PAMAHUHT FOPHIOHTAUINTHHI TEKLIHPHIN Ba YIApHT
MAIMHAHART HID XOAaTHIa cO3all JIO3HM.

YKY-4 unsesnn SHKapMa THAPARIHK UHIRAAPASP EplaMia W XonaTHra
yrkasmnagn. PaMacHHHHT aHUK TOpHIOHTWLINTHCY SpHUINI Y4YH
THPKATHYHANT KOilTamm OaTaiuinm Kepariya YarapTupiiam.
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Hmam uykypiurd 9HKapMa MHIPABIHE WWIHHAPAAPHEHT TOPTHIN
BUHTHHN Oypam iiynm Ginan TYFpRUamaii.

YpseTHWHT WILTANT SYKYPITHrd  BakTh GeBakT Texmnpnb Typuiamm, my
MaKCAIA KeHHIT KaToplard MaHXanap opKacHa WMIIATHATAH TYNPOK
KATIAMHHHHAT KalWEnurn AnHefika OGmnan ynuamamn. Yuszens Gunan
JOMIDATIIITAH TYNPOK KATI4MI KapapuG, YHHHT KANHATHIH YH3e0b YTMaran
(Xanm 1oMIATHAMArAI) KOMIarn TYnpoK Katiamutukura wucbaran 20-30
dhonara opramr. Ilyira kKypa TYNPOKHHAT Yi14ab TOMHITAH IOMIUATHIHIT
YYKYPIHIHHN KYPCaTyBul paxamii 3 — 5 oM ra KamafTHPHII Kepak.

YKV-4 ypienuin WOra TYWHPHI oMHgaH YFTIam annpariapiii
XM GeMTUTANTAHT HOPMAIA MUHEPAT YFIT cemaunran Kb coanam (coanam
TapTHON YCUMIMKHH OINKNaHTHPrHY-KYIRTHBATOpAarn KaOm), wm
KapaEHiyia 3ca YFTHITHT KYMIUTHION SYKYPARTHHA TEKITHPHIT KEpaK; Gynunr
YUyH KJMIUITaH FEUT ouinnit, YHHAr gana Getira Kangai eTrannnm ynqad
Kj-‘fp!mam:, E}'HJ.IHH T‘H.II[KH.pH, IHYNArnY-TeKHCINArHYHHAHD 50POHI{
IRCHOMAPHHIHT HII CHGATH XaM TEKLITPHITALN.

Aanarmd-TeKHcnariy Tynpokan ¥iinG, ynnab xetagTran Kn eTapmma
amumanagérran 6yica, GpycHunr Kisymnk Gypuarnt yaraprupiiaga. Bopona
THUDTAPHHUAT TYNPOKKa OGOTHIN 9yKypmurm Xap xun Gynran xommapha
PAMKAHIHT KOiIamim Ganasmnri K GHpIaITHPYBYN JAHXIPIapHITHT
y]}'ilj'lllﬁl Keparnia ;Trarapmpltmum. ‘Imcmm BI':ITDJII'H‘HIaP 61!]‘['4" 6|lpra
MIITATTANA WYHIR IPHUTHIN KEPAKKH, raTap eTapinya yykyp 65ncin-y,
JIEKHH YIapra TYNPOK KJN TYUIMACHH Ba KYUIHH 3TaT0ap XaM KyMinnG
KoAMacHH. BYHUHT yuyH STaTOATMYHINT TYNPOKKA KHPHUI OypyarimHm,
KﬂliﬂTﬂﬂp!lllll!f!‘ oYHnm ,l.lapaxcacutnl Xamila MaumHaHunr }'M}’Mliﬁ nmnoe
UYKYPIITHHI TYFPIUTAL JIO3IIM.

qll’mb—K)’J’lb’I’ITBi{TOPHII ATPETaTHITHT XaPHKaT I“IS"H{LI’IIII.I.III]III TAHTALTA
KYITIIanma Hu TyTHr Kepak. Xaillanran epnapra Mo GepHijia arperat
I]'I)'}.[I'DPJ'IE.I]I I??H’il.l’lltll]“ﬁl Kj«"lwﬁ"!ﬂﬂﬂr TOPTHSIIICH, 3HE SXION HATHHA OJTITHAI,

UI§pn wBmiran Maii{oHIapla ATPEraTHUHT Kamgail [yHanwma
XapaKaTIAIIIHIHT aXaMIstTi iiyK, fAxo6 Gepioran CPIapHN YH3CUTAWIaH
omn Goponanam kepak. [ymua mymra (Mapaa) Ba sratnap TeKHCIAHALN,
By Xo/mua Xam arperaTHHNT XapakaT iiyHAINMI aXaMiaTra ara GyaManim.
Bupok, Gipop cafa6 Gunan GoponamamMall KonraH Jamanmapfla arperat
rATNAp ATHAHMIWIAY JOPIU3IIHIN TO3HM, WYHIAH KITTHTAHT MAtIiHa
kYN TeGpanmMaiim Ba wun cidatin macaiiMarimn.

K@I'-3,6 dipesany ypHaTva KyIbTHBATOP WYpH BBIUIFAH EKH %X06
Gepuiaran epiapia TYNpoK MalaXcanapiii ariapMail IoMIIaTHID YayH
MYUKUUIAHTAR, YHgan WyIropiaHrad y9acTKaNaplarn Kecaklap Ba
nanaxcanrapiy Maiigamam makcagmga doiananca Xam 6ynamr. [ 3 Ba
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GolnKa sKHHIap SKHIAIHraH, WYArOpMaHraH Jananapra my Tapajia iuros
Gepriica, TYNPOK YCTKH KATIaMHHWHE CTPYKTYPUCH dHYa AXINILUI2HAIN.

Tomnok epiapia Ba IaMON 3PO3HACH TALCHPHIAT 3oHANApRA
KYIETHBATOPHI MUUTATHIN TaKHKTaHMLH.

K®Or-3,6 mapranu KynbTHBATOPHHHI WEKH BapHaHTH nmiaab
UHKAPHIMOKIA: KHPHII BaTHWHUHT aiimannm kactotacd 340 ain/mun ra
MymEannanran pedyktoprnin Bapmantn (T-4 pa T-4A tpaktopnapn Gmnanm
Grpra pumarinaus); 1000 aivn/Man ra MRQUTAHTAH PEIYKTOPITH BapHamTi
(T-150 sa T-150K Tpaxropnapu Gifan HInaTiLlasm).

KynuTHBaTop Kyilnmmarn TeXHOJMOIHK Xapaéunapian Gaxapamn: yx
iicumon namkapanap GiuraH TYNpoKEN 18 oM raya YyKypiikia oMuaTam;
TYNPOKHHAT YCTKH KaTnammnn gipesa Gmnan 8 cu MyKypimikia maiinanaiimn
Ba gananm apTykm Gnnan TeKHcnaiim.

Kynerneatop naiipammpnab scanran pama (114-pacs), xapian satim
penykTop, HKKNTa opatnk Bl (I'-cumon nmyoxiap ypuararan), gpese
GapabaHMApHITHT HKKUTA EH PCAYKTOPH YK EflCHMOH NaHKanap, MHeEMETHE
IWMAHTA TadAd FULIHpaKiap, ¢pesa-GapabannNAT YCTKH Ba OpKa TOMOEIZE
Komnab Typawnran GapTyk (pacMia KypHEMaiimn), Tammknap, pezaEn
TPUKTOp YpHATHIN MEXaHHIMHHHHI MapKainii Ba TMACTKH 3IBCHONEpHETE
GUPIAITHPII YIYH M/DKaUIanraH yuGypuakinmknnnr Gapumoxiapn ==
Kynokmapuian nGopar.

KynsTHBATOPHIHT TYNPOKKAa MULIOB GepHil MyKYpANTH Tasss
FIULIHpaKIap BOCHTACHAa Yiraprnpwnamn. Ygiicimon namsanapsmsr
TYTKHUIAPHHEN KpoHWTeiinapua Ganannuk 6itnua 100 sy atpodmzz
K UMY PABIIINA CIULKHTILII MyMEIH. KynsTisarop Tpaktopra ya sysras
cxema G¥iinua Vpuaruinamn. Bynna TpakTopiari YpHaTHID MeXamEIME
IOKOPHTH 3BCHOCHHUNHT Y3YHIUTH ¥3rapTHpHANG, KyIbTHBATOp paMachH
Byitnama fiyramnmga gana 6eTHra napaulen XoinamTHpiaL.

Huw Gournaw onuiian KyJILTHBATOPHHHT YKERCHMON Nanxziepn faia
Bernra TernG Typaunran KWING MacTra TYWHPHIALH, CYHIPa KYBBET oanm
BATH WILTa TYIIAPHMAIN, THOUTAUHI MY(Taciiiir nefant ceKms Kyans
whopwiam, dpe3a Ba arperat GeqrIaHraH TeVTHK/Ia Xapakatana Gomrarss,
KyTapHil MHApaiIiK WIWTHHIPHIT GOINKAPHIN JACTarl 3pKHH X0IaTTa cypnt
kyimnam, Kynstisatop wy TapTabaa mmra Tymmpiica, (pe3a Tynpokka
4CTda-CEKMH HyKyplanub, 0pHTMa ACTanIapH Ba MAY0KIAp 3¥pHKMaiimI.

ArperaT MOKICHMOH EKH aiilaHMa ycymia XapakaTnawnG wmmaiimm.
ATperatHil KynbTHBATODHHHT WLI XoNaTHia Gypuiura TYFpH Kenca, YHH
KaTTa paunyc 6yiinya sa cexwnnuk Guman Gypmm nozuM. [Maiikanra (€xn
Enmacura GyTyH danara) HOUIOB OepaéTran arperaTHA COAT CTpeNKACHHHHAT
xapakaT Aymwnmuaga oprasmw kepak. lympai xunrama tpaxropun
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HATIAHHHT TYNPOFT IOMITATIVIFAH Ba IOMUTATIVIMATAH YHACTKAIAPH YerapaciHi
Kypd ONA BA TPAKTOPHHHT YHT TOMOTMUATT TYCEHWUacHAN Wy Werapa
G§iinab fiyHanTupau MMKOHUATHA 3ra G¥raumn.

114-pacy. K@I - 3.6 qpezann fpHama KYIETHRATOP.
I - pama; 2 - peaykrop; J - Kapuannu san; 4 - opatuK Ban; 5 - €H pelykTop; 6 -
mioK; 7 - Y eilcumon naka; § - Tasirg nuumpax; 9 sa J0 - xumon Kormasmanape; 11
- Tarank; 12 - Bapmok; 13 - xaiKa.

Un3ens-KynmbTHBATOPAApP HKKH-Y4 YTHua Gaxapmiamran numn KO-
3,6 kyneTHBaTOpH GUp YTHINMAEK Ba ynapgan awda cudpatnmnpor KmwinG
Guxapan.

Taany uGopanap.

KoMORRAUHANAHTAH arperaT, KoMOHHAUNAMAWran WIIYH OpriH,
TEXHOMOMIK ONepaliis, TEXHIK-NKTHCOMNT KypcaTKnyunap, onepalismapHi
GakapHIl MYUIATH, METEOPOJOTHE WAPONT, IHEprus ManGai, HIDIOB
GepiiuTap coll, MalHaNI Janajta JTHmnap coun, TYNPOK, 3T, KyBBaT
capthi, MEXHAT YHYMUOPAHCI, wur cidaTn, MuHnMan wuviop Gepuu,
CEPKYBBAT TPAKTOP, ONCpalianiap Gupuxsach,

Hasapom casonnapu

1. KoMGHHANNANAMTAH ArperaTNapHiiur Typilapiun Keatnpuur? 2.
TexHOMOMIK ONepaliAnapn GHp BAKTA YTKAIN IMKOHMATH B MakCalra
MmypodbusIrn Kamgaii ommwapra 6ornnk? 3. KomGumanmsnamran
MaIIHAnapii K¥utamm Kaiuaii omuutap Genrnaiin? 4. Vabexucron
UIAPONTHNA KaHilaii omepauisnapnn GHp BaKTIa YTKa3sum MyMEnH? 5.
Tynporka acocuit muwios GepHin YIyH MYTKUUTAHTAH KOMONHA U2 WLraH
MallfHATAp Kangail wmun opraufap GupnkMacngan uGopar Gynumm
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MYMEHH? 6. DK OJUHIEH TYTIPOKKA HUUTOB Gepaiiran KoMGiHaumaIaurran
ArperaTiap Kangai nuran opramap Gupmrmachuan nbopat? 7. Thiyr, Fantax
Ba IKHI KYPHAMAcHHa HGopaT KoMONHaHATAIITAH ATPErATHIHE TY3ITHIIT
pa i kapagiman Kenmupunr? 8. YKY-4 xanpaii onepaunanaprn Gaxapam?
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Herkunun OFaum
BDKHII BA KVUAT YTKA3ZHII MAITHHATAPH

1-BOB
DKHIL BA KVIAT YTKA3HIL YCYJUIAPH, MAIIIMHAJTAPHHHT

TYPJIAPH
1-§. DRAW Ba Ky4aT FTKA3HUE yey/uiapH

Ixuweza manabaap. DxumwHIAr 6o BasH(ACH IKOPH XOCHI ONHLIHI
TaBMIHIAL] MAKCAMIA YPYFIAPHI 91T MakGy1 KOIIaWTHPHILLAH NGopaT.
ByH[ia 3KAIITA TEXHOMOMIK KApagH cidparita yuTa acocii Tanal Kyinamm:
nmanmara GenrTanran MIKIOPLA YPYF SKNID; YPYFIapHn Lata o3ack 6Filnua
Gitp TeKHic KOIUAMTHPHIT, YPYFIapii Gearmianran (6up Xiur) 9yKypnnkia
kivmm. Kyuar yrkasmoga gua 6mp Tamab kyunoamm - Kfuar nogcsnim
THK KOMIAITHPHIL, WAMOJE 3PO3MACHra HAMTHITAH TYNPORIapia SKIITaia
3ca IKNMLEH Kelliin TYMPOKHI 3imdiau.

Vpyenapiuir xap Gupian arpoigari 03yKa Mailio i KBaIpaT Makia
GYaran ynapHm gana o3uc 6¥iinga Texnc xoimaurripim Mynmkii. Osyka
MaiylonT WAKI HKKNTa Yidamra GoPiK: KaTop OpanHFHIAT KeHINm
Ba KATOPUArH YpyFIap KN YpyF yamapn opacigari macodhara.

Katopuarn ypyrap opacigari Macocha YpyFIapHir 3K MOKIopH Grnan
K4TOp OpWINFH Keyiin 3cd 9K €KN Ky4aT FrKu3nm yeynn Gioman
Genrmman.

Ixuw ea Kyuam ymgazuw ycyanapu nkknTa acocnii Genrn Gyiinua
TACHAAAHYIN: YPYFTapHi THE TeKNMCMIKM: (Hata 103aCHHIHT npohinm
Gyiinua) pa ETHK TeKHCHHELA (KaTOp OpATHEN KeNTIITHTA Ba YpYRIapHi
KaTOpAap/a Xoiaummun 6yiinga) xoimawnmmnra Kapa6.

Hana w3scanmnr npouum 6¥iimga sxnm sa Kyvar yTKasmm Kyiimarm
TYPRAPIa AXPATHIALN: TEKHC I03ArA IKN, TYWITara SKWI, SCaTra sKHW
Bat aHFIIra (Mosutap cakTairan o3ara) sxnm. DK pa KyvaT JTRAINMHINT
y €km Oy ycymn TYMPOK-HKJINM IIApONTIApra Ba 3KAMIMHHC ¥3Hra xoc
XycycHaTiapira GorTiK papiila Tan AL,

Texuc npogunnn wozaza sxuue (115a-pacs) sa Kyuar JTKa3mm HaMInrm
HOpMal Ba HaMi ertapmit GyMaran Xyuywiapia KyUamiotam. DRomman

kel cyropmirania ypyr 6np Eknn 61p Heurta KaTopIapra XoiilamTipime
JEATRIHHT TEKHC 103aCHTa SKIVTa Ba Y Giutan 61p BAKTOa CYFOpHIN 3raTinapn
OITHHALI.
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TMyurmaza axuue yeymn (1156-pach) 10KOPH HaMIIT BA CyFOpHTainras
Xytywtapa Kymnagnnain. OpTHKYAE HAMANKIL Ba HCCHKINK eTapan
GynMarania nywrara sk,

Dzamea sxu (1152-pacht) mfp Cpi, Ky WAMO ICATITH, Kyprokiomm:
Ba AP KYPFOKUIUINK GYJIajiral XyyJUlap/id, 4COCHH NuXTd, MaKKaxyxopi,
copri Ba GOUIK: WIYHTa YXIUAW HONHK SKIWIAPH YuyH Kymiammam. W-
citvol aratra akmm (1150-pacs) 6y ycynHuHr OUp TYpu XucoGmanmany,

Anzuzza sxuw (115¢-pacs) IWAMOI 3pO3UACHTA TATHHIAR TYMpOKiapta
rapeud Kunnnagn. Bynga nosnap SKHIUIAPHIT XHMOS KHITamm.

Katop opaiiFin Kenranri Ba YPYRIapii KaToprapia Xoilmam apim
Gyitnua Kyitmgarn sxnw yeymnapn (1 16-pacy) Kynnanmmam: KaTopia6,
KHPKMA TOpKATOpIa6, KeHrkatopnab, TACMACUMOH, ponanab, yaand,
KB';J,L[!’!:!’I'-)‘HJI;JL-. I(ilTl}pL!IIB B CU'{IIS SEMILL

115-pacm. Tana io3acunuur npodiuunn 6yiinga sxmm yeyuiapir.

4 - TekHe lo3ara sknw, 6 — ONp Katopnab mywTara SKWW, & — HEKK Katopnab

MyWTara SKHIW; 2 — SraTra KWL & — d — W — CHMOMN 3raTTa 3KHIL; e — aHFH3ra IR
3

KamopnaG sxuut (116a-pacM) - ypyRmapuu mapammen KATOPIapra
yanykens TaunaG sxmm, Gynia Katopaap opack 15 eM, Karopuarn ypyriap
opacn aca 1,5..2,0 em. By fon, Texunk, cabioror Ba Golwka skurmapmn
SKHUIHNHT 30T Kyn TapKatran yeyan. Karopnab skmmmr Kamammmm —
roMomnapiainr HucGatn Gup Xwn GynaMmaran TYFpH Gypuakmn osyka
MAOHHHUHT Wakan. ByHia ypyriap KaTopiapia Katun Xoinawranmim
Tydaiim JonmankIap Kiucsman no6yu 6§naumn.
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116 - pacy. DKnul Ba Ky4aT JTKAINMI yCyL1apu.
a - Katopnab; & - KHpKMa; @ — TopKatopnab; 2 — Kewr KatopnaG; d — neHTacHMoH; e
— gonanal; x — yana0; 7 — KBaupar — yanal; k — KaTopcHs.

Kupgama sxuw (1160-pacy) - ypyenap cesiKantapuy gana Gyiinga sa
KYHIATANT XapaKaTAanTHpnG skmmamn. Bymja 9Kmm annapatinapn SpumM
3K MeLEpura Mocana, By yeyuia ypyrnap ganara TeKic TaKcHMIaHAIH,

Top xamopnaf sxum (1168-pacy) - KaTop OpaINFN WKKH MapTa KHYHK
Gynran Karopnab sKHWHINT GHp TYpH.

Kenz xamopnab sxuw (1162 -pucn) - KaTop opamitr kenr, anmmr 30,
45, 70 eM na KatTa GYaran KaTopnab sk, By 9onnK sKNHAApHTa MeXann3a-
IHANAWTAN Yeyn Givtai nuwios Gepiiira imvMkon Gepuuin.

Tacmacumon xuw (1169-pacm) - Kenr KatopnaG sknwAnHr 61p TYpH
63116 cab3oBor, KaHON Ba YHINT SKNW Y9yH Kymnawnnamm. Ypyenap
TACMAAT HKKN EKM Y4 Katopia skmnam. TacMagar Katopnap opach 5,
8, 10 Ba 32 em, TacManap opacH Kammga 60 cm.
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Honanab sxuw (116e-pacm) - 6y 45..90 cM opainKia Xofimawran
KaTopaapia ypyetapinn 6up-Gupngan 6up xm1 sacoduua xoitmawripnd
sk, Texnuk Yeummmmapun gonanab sximm XocopaKHIT OUIIIAIHIT
TALMITHITATTAN, YPYETAPIN aida HKTHCOM KTaan, FCHMINKIapHIN mappapin
Kunura MexHat caphian KamaiiTipa.

YanaG ea weadpam-yanalG sxuwe (116:#-pach) — YIap Opacmjary
macothann Karenit Gup xun cakmannum Swian Karopma® sxmumian hapk
Kitnamn. By mn ity nammmta, auion 6¥iviama ba K HEIIART KyIBTHB SIS
YTKA3NIWTa HMKOH $paTalli.

Count sxuue (1163-pacs) - YTIAPHAT YPYFHHE 3KHUT yd9yH €K1 GOMKA
YEYUIapH KY/UTamw muvKond Gymavaranga suotatinays. By yeynnan cys
Gunan TYLMpIUIran NaiiKwImapra Wonn skim yayn Xam dofigaaniaur.

2-§, DKMTra BA KYYAT YTRAIMIITA ArpoTex HIK Tanabnap

Vpyenap mana wozacn Gyiinua Texme TaKcHMIaHNWM Ba Gop Xua
HYKYPIAHKMR KYMIUDIIN Kepak.

Xaxurnit sxuw menépunm Tonmmpnkia Genrmnanrangan hapki + 3%
Faqa pyxcaT sTHmamn. AfipnM KD annapamiapy Gunan KaToplapia
SKHUTHIHT HOTEKTICIIITI MO 3KMnap Yayn 3% jan, IyKKakmm sKnmiap
yuy 10% jan pa frnap yayn 20% gan OmIMAcIuT Kepak.

AcocHil KaTOp/Iap opaiEapiine Kemmmikaapimm Gnp-Grpian (apri
leM jan, cesmKaHIAT FTHUNIAP OPACHIATT TYTAN KATOPIAPHINT KEHTINI
ACOCHIT KaTopap KeHranrngan apki 5 oM fan Karra GFIMacinm Kepak.

Vpyraapiiur KyMUI GYKYPANTIHI TONMIHPHKIE KYpCaTIITaman
veTmamimun 15% gan ommacanrn Kepak, Gy skmm wykypmurn 3..4cM
6ynranga 0,5em i raurwn kunawr. Jara j03acnaa ypyFnapim KyMimMai
Kommwn pyxcar srimaiint. Jonana® skmnranga xavmpga 80% ypyenap
GHp-BHpuman TOMUNPHKI@ KypcaTwiran Macoad KoilTaummiumi JTOIMM.
BRIMA Konranm ypyetap (yanap) coHN SKWINH ypymtap comiumnr 2%
HaH OWIMACTTHTH KepaK.

DEWITrAH KapTOWKA MUKILOPH TOMIHPHKIAr Mmenépian kymm Gtan
3..5% thapk KnAMIONTa pyXcAT STHIWLH; ACOCHIl Ba TYTAll KaToOp
OPAIAPHHIHT KEHIINMH TONUPHKI Kypcatiaramian Kynn Owran Moc
xomua 2 pa 10 em dapk kumium myscns. Tyralakmapui KyMum gyKypauri
Gyiinua ¥pTaua HOTEKHCAMK 2 cM JaH OMMaciuri no3num. Tyramaktap
OCTHIATH IOMILIOK, TYTIPOK, KaT/IaMH KATHIIIITE KamMita 2 cM Gynimi Kepax.

Kyqatnapuuar wumsunn KaitupMacas, seprukwigan 30° gan opTHE
OFIMpMacian sku 3apyp. Kyuar arpodupart Tynpox suunanam ga my
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6nnan GWp pakTha Xap Kafiem kydwar yuyd 0,2..0,6 m man cys srarra
Ky#Hnnagn, Acocuii Ba EHJOII KATOp OpPaldpHHMHI TOMMHpHELA
KypeaTiviraniian Kynn Ginan Moc Xonua 4 Ba 6 oM (hapx KWIHIINTA ity
Kiitnnam, Kjuatin o3uk Tysakyanmap Tynpokka 10£2 oM wyKypiIHKKa
kymMunann. Typakya atpouiard TYNpOK SXIH IHUTAHALN.

YnrnT SKNOra KyiWIanran arpoTeXHuka TanabnapH 4HIATIApHHA
cidpaTan SKHWTa, YI4pHA 3pTa Ba TEKHC yHUMPHG onuINTa, HUXONTapHUHT
AXUNT PUBOKIAHHLINTA, TOMMHPHKUATH KaNWHINKHI TARMWHIANTY,
IKNHIapra HIULIOB 5EPIII'.I.I'.‘III T)MU'IEI MEeXaHWIAUHATAIITHPHINTE, TCP!{M’
MAIITHATAPHHITHT HOUTALINTE KyIail IAapoHTIap SpaTHILrE XaMila maxTatlaHn
WKOpH XOCHI QTS KapaTHIraH.

Karopnab skHinjga WHTHTIAp KaTopla GHp TeKHc TaKCHMIT4HHIOH,
Xycycan, TYKIH YHIHTIAp Xap 1...1,5 oM, TYKCHINaHTHPWIraH YHIHTIap
sca Xap 2 oM opanmnKia GHp JoHajaH KOIMAIINIIN KEpak, Xap retap
MaifloHTa SKIITAH SHTHTI4p MUKILOPH TOMIHpHKLam Hopmagan 109% man
OpTHK (DAPK KIIMACTHIH J03UM, DKHH KaTOPAapH TYFpI Gy, sKmwmaii
KONTaH KOoinap GyIMachuri, KaiiTa sKIMIIHA EKM Kynga KymmuMYa SHrmT
Kaual unKHmHEN Tanab sTMacIuri 3apyp.

T}'IUIII HYHIATIapHH cepyﬂnaﬁ IKWMIda YAlapluara Ypyrmap COHH
TOMIHpHKMArigan +2 jioda (apk KWHIIH MYMKIH, JTeKHH Kamiga 55%
AHMEIIE GHTaH 9K JTO3HM, TYKCHVTAHTHPHATAH THIHTIapHIn ocpysmaﬁ
(katopmary ysnap opacunn 15...30 cm xunmG) sxima Xap Kaiicn ysugarm
YHIMTAEp COMM TONUIMPHEL: lcjrpcaﬂtnmmulaﬁ +1 mona qmpx KIJTFIILIN
MYMKHH, JICKHH aifd wyniai qapk Kwaunrad yanap comn 35..40% pan
ommacanri Kepak. Komran 60..65% ysnapra wmrnmnap Genrananran
MHKIOpUR aRWK 3KWIMmn Tanad stinagn. Katopuarm ysnap opaci Gup-
Gupmuan 2...3 oM gan opTHK hapK KIIMaciumi Kepak,

HYuriran oxnuw qykypimurn 3.8 oM aTpoEga pocTIanymiran 6ymHmm
nosum. Bxumw uykypanra 3-4 cm, 4-5 oM Ba 6-8 oM 6ynranma
TYKCHATEHTHPHATAH YHIHTAAD YYYH Ypraua KYMHII 4YKYpANTHHIHD
terunumda +0,5 e, £0,7 oM Ba 1 oM, Tysmn wnrnTnap yuyn aca 0,7 o
£1,0 e Ba +1,5 chapk Kuwnmmmra §iyn Kyinnam. Ui sKHm BaKTHIA
6uTTautan Karop Tanuia6, srat ommam o3, By sratnap wirrramn yrumpnt
ONNLI cyFopim yayn 8...12 oM YYKYPINKILd OUHITaIH,

3-§. YpYrIapHuHT TeXHONOMHK X0ccanaph

Ypyrnapuunr acocuii  TeXHOMOTHK XOCCWIAPHIA YIAPHUHT WIAKIH Ba
SHIHKAR YI44MIAPH, I03ACHEIAT XapakTepn (NuKanannm kosdduauenT,

COMILTYBYATUTHIT), 3NacTHRINIT Ba KATTHKINM (MyCTAXKAMINIH) KHPAIIL.
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Ypyanapuunz warnu a5IHNCOHY, WAPCHMOH, IHPAMALAT, TYXYMCHMOH,
ACMHKCHMOH, JIOBHACHMOM Ba Bourka GYIHMIH MYMKHH.

Husuxnu yauamaapu Y3yWinrd [, KeHomru b pa Kanmnanm a Guian
tacHhnanann. Kypcarunaran makiauari ypyeiap y4yH YHIHKIH
VIuaMIapHHHET Kyiigary HHc6amiapi XapakTep/iianp. DILIHICHMOHTAp
yayn a<b<l;, wapcumoniap yuyn a=b=l; nupammpanmap yuyx a<b<l;
ACMHKCHMORNap yudyn a<b<l; nosugcumonnap yuyn a<b<l ma
TyXyMcuMoHaap (unrnmiap) yayn 0,5a=b=l.

Kypunub Typubanxu, KyMuwimK ypyeap yayn y3ywmik [ oHr Karra
yimuaMm, keurauk b - ypra Ba KaTHHIHK @ - KHYHK JadaM.

Vpyrnmapuuur waxnu Ba YAUaMaapu ynapuu 03yKa CHFHMIapH
HapuanapiIan TYKHIND XapaHAra TahcHp KT, 3KMUl anmapatiapin
'1')'])“ Bad AHHK SHKHIN CCHNEAMAPHHHHAD SKHII II.IICKJ'IE.pII Ka‘rax‘;‘mapﬂ
VIAHaMIapIHHN TAHTAN ynapra GoFIHK. DKHII ICKNapH KaTaKqalapHiine
TEKNN Ba fn‘lanmapu TAHNTaHTaHla YPYFIApHHHT XaXMH Ba HIAEAH
Ymuasrapuninr aucbarn svTHOOpra onnagn. Macanan, arap YpyF KeHITIHITH
Gitp Gnpnuk ne6 xabyn kununca (b=1), wnsnkmm Jngammapn ypraciant
HHCOAT TAUIKIUT Kilajlin: MakKax¥XopH ypyrrapu yayn [<b<a=1,5x1x0,6;
naxta ypyrnapn yayu l<b<a=1,7x1x0,9; coa yuyn I<b<a =1,2x1x0,9.

Vpyrnapuunr yIraMaapi Kenr opaniikla Y3rapraranri yayH ailiK sKHu
ATMAPATIAPHHITHT WU XU Makcana aactaab yap KannGpranai-
thpakimanapra (WioXily rypyxiapra) axpatinamm. Macanas, MaKKakyxopi
YPYFIapil onTHTa paKumara, Kaig M4BIary ypyrl MKKNTa (hpaKimnsra
WA PATIUTANN,

Fyaamap Gapua caHouT WaBAAPHHNET SHTHTAAPH TYPTTa YIwaM
TYPYXaapra OyAnnTan: YHUaInK y3yH O¥amaran, avMmo Kaliminrd aa amm
Gyinma sur RaTTa YMMAMIN KanTa fiMpHK MUCHTIap, AucGaTtam yayn pa
KATHHINTH XaMG 300 KUXETHILAR 90T KaTTa Ya9asm y3yn fipus Snnmap;
Y3YHITITH 31T KaTTa, KWTHHINIH Ba IHH Yprava YaMaMmn yprada auritiap;
KINIINTH Ba 210 yprada YIMaMIn, Y3yHINM 3ca OnpHimtm rypyxuariapra
axun 6yaran maiiyia @urintaap. Ynrnmoap ana wy rypyxiapra acocan
CAPWIAHANN Bl KATAKYWIN MNCKTapHHHT TYPT Xuan Gitnan sk,

Vpyrapiunr TeXHoMorHK XoccalapHHi SXWHIAM Yy Kobukmam
(ipaknpoBanue), allHHKCA YeT 371 TaBNATHapHild KEHT KyImamuiaum.

Kobuknam ypyrapaunr TexHonorik xoccanapunn (yramnapn 6yiinia
Gip XIWUINK, COMyNYBUAWINK) axmmgam Gunan GHpra ynapH Tamkm
TELCHPUAH XHMOA BOCHTACHHN YTl Ba 03yKA WAPONTIAPIHI AX IFUTaiin.
Y aronanamw yqyH MeXHaT caphuin KaMail THPHIITS UMKON SpaTaiy, SKiura
ypy¥ capthunn 2 mapra KaMaflTHpamH, XOCHULIOPTHKHN aidd OWHpA.
Acocan cab30BOT Ba TEXHHK 3KWHJAPHIHT YPYFI4pH KoOHKIaHaum,
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Juuanuk — ypYFHIHT MACCACHHHM YIHOT Xaxmura mmcBatn Gunau
nipogananagn. Acocril 3K YPYFIapuEMHT swamnrn 2 gan 1,4 T/}
ragys 6Fnam. Yiunur KeiiMati HaMINK, SHIOCTIEPMATATT X4BO MHKILOPH Ba
YPYFHUHT Xa®miil TapknGnra Gormnk

Abcomom macca - 6y 1000 Ta abcomoT KypyK ypyFHUHT IPaMMITapIapiia
nrolaTanran Maccacil.

VpysiapHuHr abcomoT Maccaclt YIapHUHT HHPHKHTHHI, 031K MOIUIAIAp
Guman THIMHTALIITNG B eTRITarmnrnnn ndoganaign. AGcomor Macca
Kanda Karra Oynca, YoHMMIK HHXOMIapH WIyHY:d KYSIR Ba TeKHnc yanb
wikar. Yprava Tomunt Fy3a HaBTapi yMyn SHrirtapiimn aboomoT Maccacn
acocan 105...125 r, wnnmaka Tonamistapn yayi sca 120...150 r. Jonnapuunr
abeomor Maccaen 20..42 1, Makkakyxopumakn 150...200 r, vapukmikmn
sca 7.9 1.

Xawmuii Macca — Gy ypyenap abconoT MACCACHHITHT CHFHM XaXMITa
mncBari. Vpyenap xaxsmii maccacn cymn yuayn 400...565 v/n, xyarmn Gyrioii
yuyn 750...880 r/n, Maxkaxyxopn yuyn 700..865 r/n éxn kr/m*. Hunuira
IPKNH KOIMAWran TYKIn KypyK uwrntinap smamnrn 280...320 Krind,
TYKCIT3NARTHPIATAN KYPYK Murimiap s aca 580...620 ki

I0zacununz xapaxniepn YpYFlapHunT NIIEATAN KoahdhlienTin ba
TYKUAYBYAHANIITa TakCHp K¥pcatamn. Ypyriapmiunr nyaa~ O¥itmua
nmuwkwiannw kosdpdiumenti nopman masnkia 0,3 jan 0,42 raga yarapaun,
6y 17...23" nmKkanannm Oypuariura TYIpH Kenau,

4-§. Do pa Kaar FTKA3HI MABHATAPIIHT Taciiduianmm

DKM BY KFUaT FTRAIMM MAmmHAnapy pampacy (SKMAAUNTAN 9K
TypH BFiiiraa), KNI Ba KY9aT YTKA3I Yoy Ba TpakTop Omnan Gormamim
yeymin Gyitnua Tacindurana,

Ceankanap WEKH TYPYNIa apaTiiaiin: YHHBEPCAT Ba Maxcyc,

Yiuueepcan ceanxanap TeXHOMOMNK Xoccwiaph Gup-Gupngan dapk
KHIANTEH Xap Xl KNUUIOK XYAQIIeT sRntapn ypymiapiin (Gomorm
AOHIN, MYKK4KAW, fNrMpys Ba MmN, eM-Xamak pa Golwrka) axmm ydaym
MyIKaUTanran. Maxcyc cesfikatap 6Hp €Kn YpYEapHHINT YIMaMIap Ba
axnm Menépn Oyitnda Gup-Gupnra skun Gynran mkku-ys 6mup Typaarn
YOUMINK (Maccanay, TYKCHIMAHTHPIVITAH YICHTIAp, MaKKakyXopi Ba OK,
HFXOpH) YPYEIAPHHI IKau.

Basugacu (sxunaduzan 3xun mypu) Gyiiuya cesnxanap JIoH,
MAKKAKYXOPH, JABIarn, 3NFnp, maxta, cabiosor, ¥T, ypmon sa Gomka
SKITHAAD CedNIKwiapira axparivtami. Bupox Synuail tactmdumanmn etapnm
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Hapaxajla KaThiil 3Mac, SyHKH MaKKaXyXopn cesikack OHIan, MacalaH,
K}Hmﬁmc.ap, MOaH3 3KMHAapH, TaxTa Ba oK DKSJ’XBFI!'HH IKHI M}TNKI[H.

AManga HespiH XO3NPrH BaKTHA KyUtanunauran Oapuya cesnkanap
MyMRaccamIauran, MyHKH ypyrHn ki Gunan Gup BakTa ymap MuHepan
FAITIIAPHH COMMMUIAIT.

Bxuw yeynu 6yiinda Katopnab, TopKaropna6. yana6 pa Ksmrparyxnaﬁ,
foHanab SKYBUN Ba COYYBYN CeANIKANApra aXpaTHiiat.

Tpakmop Guwnan Goznanuue ycyau GYitia THPKaMa Ba OCMa CeIKaTapra
6ymmagm. Jon cesnkanapu, ogataa, THpKama 6ymnam, TynK Gy ysaratan -
CTTHTaraYa Cesnkaiapuan nbopaT Kenr KaMpOBIH arperaTiapiii Ty3numra
IMKOH gpatann. KeHr KaMpopnm arperamiap Xyma KUCKa MyMLTaThapia
KATTa Maiilonapra sk sKHI MyMKITH.

HI!CSHT““ KHYTK Mi!.ﬁ,l.toll.llﬂ.pr'd SKHMAaHTaH SKHHHHP}[![ (nmmam,
caG3oBoT Ba GOMIKA) SKUUT YHYH MYIKAUTAHIAH CEHNKANAD, OIATIA, OCMA
KIUTHHALH.

5-§. Cesnkanapuunr W XapadHuun YMyMHiT cxXemaci

Osyka cuFAMHLA Koftmamran ypyenap (117-pacs) €k Tyranaxnap y3
oRuMI Grtan €xnm MaxGypnii KaloKIoBUM KypHIMaTapra TYHIum.
Kajtokmosan KypiiMaia ypyeTap oKHMI Wakumannd iynarmpnruiap (Ypyr
VTRasnMnap Ba X.K.) GYiilnua TaKcUMIaNALN Ba comrmuknap Gumnan Xocnn
KIUTHHTAN apikdanapra Tymamt, Counnknapian Keiiith yprariran xyMysun
WY Oprafsiap YpyRlapHil TYNpoK GItai KYMalin,

117 — pacm. Ceankanap win
WAPAEHHHHWHT YMYMMHIH
CcXemMacH.

I - envm; 2 = sguuw anmaparu; 3
~ YPY¥ ¥TRamrud; 4 — cowHmk; 5
= K¥MHIU oprannapm.




Tllymaii Kiomb, sxum Wi Kapann acocHua TapTHEIN YPYF (TyraHak)
OKMMU ETAIH, Y o3yka chruMian GouutannG apmkua TyGwma Tyraijm,
DK MEBEPH Ba YPYFIApHi Jata o3aci GYiliya TaAKCHMIaHTIT TeKHCTHIH
6}' OKMMHITHT HaGUUTHIH B TAKCHMIAHNII XapaKTepura GOE‘JIHK 6}'!:]3,11}[_

[ynpaii 3Kl 3K MAITHIATAPHHITHT HUI KAPAE€HN KYPCaTKHWIapira
03}11(8 CHFHMITAPI, KaJIlOKNOBYH Kypll.l‘lM'ilJIﬂP. ﬂsfllilJlTllpl‘ll‘Hlﬂp, commncrmp
B KYMYBUH HIUHUH OPTAHIAPHHIT KOHCTPYKTHB XYCYCHATIAPIT Ba HII PEXHME
TARCHP LATRETIE

Taany uGopanap
Vpyr, TYraHaK, 03yKd MailfoRH, Kyuar, MyIITda, anFns, sk yeymd,
KATOp, 3KNIT MCLEPH, JIUTHACON, WMPCIMOT, TYXYMCHMOH, 3IMIIK, abcomioT
Mucci, XaMMHIT Macca, cedNKa, YHHBEPCUL, CHFIM, KNI anlapatH, Ypyr
FTRa3rHY, COLIMIK, 4K,

Hasopam casoinapu
|. Drnwra TeXnoNnonK Kapaés cncparima Kanjail tanabmap kyiinmamm?
2. Cusra 3KNIWHWHT Kamgail yeyutapn sabnym? 3. DKumra Kangaii
arpotexHnk Tawtabnap kyinmam? 4. Iymrara sk yeymumm Tapcrdmanr.
5. Mana tosacuint npodmnin GFiimTa sKmUHNHT TYpAapinin Kearapinr. 6,
Karopnub axumwmn tascnduianr, 7. Cesnkamap Kangaii tacanduanagn? 8.
Ceanka Giuman ypyrimt 3xim TeXHONOMMK Rapagnn Kamiaii kevagn?

2-BOB
DKHIL BA KVUAT VTKA3HII MALUTHHATAPHHHHT ACOCHI
KOHCTPYKTHE BJIEMEHTIAPH

1-§. TasMupa0BHI CHFIMAAD

Osyka crurmmrapy (paKaT 3uXUpa YPYFIIK MaTepitutmm caxmabritna
KO/Mail, KyoKIoBYIl KYPIWIMATAPTa Mapyalap OpKalil oKHO YHKaunran
MUTEPHUTHN Keparil OKUMHHIT 134T KeNTiHpnG, nim xapadHimsn HopMan
KEHNUITHNT TabMITHAATTI,

Vpyriapannr curiM miian 6up Mebépia oknb SHKNMN yayH gapua
MUBITYM KaTTwnmkga O¥amwmn aoanM. Japaanapimmr wakmn (IoMaloK, KBagpar,
THpH TYPTOYPYAK Ba SANNNC INaKNNia) SpKHH OKHG YHKYBYIH ypyEnap
MIAOPITG YHUANHE TabCHp ITMaiiun. Arap sumk Tybn scem Ginca,
Japualiiur WKKH wernda ypyrnap tymnannG kKonmagn. Ypyrnap 3xmm
ANNAPATIUPITINT KYTHCHI TEKHC Ba TYIHK TYUININT Y9yH UK TYGIHETAT
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BHI Japuara HEcGaTan YHUWINK KaTTa KunuHMaiin: sKiil anapatiHiHr
KYTHCHHH SIIMK TyGHra MaXKaMIaln yayn eTapnn Gyanmm no3muM, Xonoc.

Jon-§T Ba caG3uBoT cedNKATApHla TPANEUNICHMOH, OITH KIppaIi Ba
MYypakEaD, ABHN WKOPH KHCMH TYFPH TYpTOYpUaKnHEK, MAacTKH KHCMI 34
TPANCLIS IAKANMATH AIHKTAD, YONHK 3KHIVTAPH CeaMKanapia WuTHHIPIK
B MypakKKal wakimm OanKatap WTaTHaamm.

STumk pa GanKa [AeBOPTAPHEIHI TOPH3OHTAT TEKHCINKKA HHCOATHH
KUK Gypuari YpYRTapHIHT €F0Y Ba METALITA HIDKATaHnm Gypuaruian
Uespai MKKH XHCCH KaTTa OINMHALH,

2-§. DKum Ba Ky4aT YTKA3HU ANnapaTrapn

Bxmu annapariapnra acocwii Tanab - gawra w3ack Giiinga ypyeTapn
TEKHC TAKCHMIAM MakKCalnila MebEPIAT KaloKI4HIaH YPYFIap oKMMITHI
Gip XEULTHIHIN TABMATIIALL,

Texnonorik Genrmmap GYiimu 3KAI Ba Ky4YaT KN MAITTHATAPHITHHT
KAMOKIOBYH  anMapaTIapiHil HKKH TYPYXTa aXpaTiul MyMKHH: YPYyF Ba
EYYaTIApHi y3IyKc3 oKiM KYPHEMIINGE Kagokaaiignran sa gonanab,
Bupuirun rypyxpanuiap Katopna6 sKii ceskanapija, NKKIRMHCIATITAD
UK. 9K COUNKAMApiLd, KapTollKa IKIMIapia Ba KyuaT jrasmur
MALTTIUTAP I KU iita.

Tancnp npununmn G¥inda sKNW Ba KyuatT JTKaImu annapamiapin y4
TYPra WKPATIULAMN: MEXUHUK, MHEBMATHK Ba nucBMoMeXannk. Mexamik
AMMApaTiap Kyu TapKwiran OynuG, ymap typmu-tyman. Cesnxatapiiu
PHBORITAHULI KaAPASHILA 2QNMaKal, UKKUKUPPAAN, KanaiarcuMon, KOs,
apuryann, mapxazda Kouupma, meGpanwma, uymgany pa Gomwka TYpHAni
MEXUHIK anmapaTmap Takmnd kummmran, AMMO X0IHPII BAKTIa YIapHIET
Acocall MKKI TYpH: FaITaKan Ba JHCKIUIAD aMaiga KywTamiuiasnTi.
Bupinunnapn karopnab skmm CCHNTK WIAPHIE, HEKHHYICH 3Ca aHINK K
CEANKWIAPTNIA ¥ PHATIHII AL,

Fanrakam moncuMon K annapamiapn yrnsepean Gymnd, mesapmit
Gapua MapaaTaap MO B MaXCyc CesNMKaTapHHuHT KM ynap Guian
KUXONTUHTAH,

on sKHU cesTKWIap Ba YIapHinir MongnKamsnapuila ypHatimran
FANTAKIN HOBCHMOH 3IKHIN annapatnapi (1 18a-pacs) Kyituary Kicstapian
ubopar: HoBnMM FanTak 2, pozerka 3, takmuk I, kymn 4 pa myfra 3.
Mrudt Epuamiga sannk 6 ra GepkuTnaary FantTak 2 kymH 4 18
KOAMAWTHPHAAMH. ¥V 3ca ypyF CHFUMHHIHT TUTHTE WHKHW TEmuri
Kapumcuga Gepxutinnamn. Kytn Enfommngard TeWNKIap 9an TOMOHILMH
poseTka 3, yur ToMoHan MydTa 5 6wnan émunran. PoleTka KyTHHUHD Ha
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énbGomura GEPKNTHATAH Xankara XoWnamTHpunran 6ynn6, ymuur
KeCWKJIapHra FUITAKHWAT HoBnapH Kupami. MydTa FanTaKHHHT OpTHIA
KWiUMIpAATa Ba Y3NHUHT 6YpTHkIap GWwiaH KYTHHHHT Yall TOMOHHUAIW
KecHEapiian yrame. Mydrannar panra nucbaran ¥k 6yitnga crmxnmm
mraiiba Ba WINTHET Gran YerTana.

118 — pacm. Fanrasin HOBCHMOH SKHIL ANMADPATH.
] = tarmmK; 2 — HOBAM FanTak; 3 — paleTka; 4 — Kopnyc; 5 — mydra; 6 — aKHW
AIMApATASpH BTN, 7 — G Wwariil MexaHuIMHHHET B, & - T¥xTarw Gonri; 9

— eownam Gonri; /0 - npyxmRa.

Kyrin 4 mact ToMoWHg4H OYMATHID MEXaWn3IMHHHUC Banm 7 ra
kufugupiiran Ba Gonr 8 GnnaH MaXKaMitanran Tamnk / Ounan enmunaim,
VpYFHITHT Y3IIYKCH3 OKHMWAH TabMHRIAM YIYH TalIHKHIHT OPKa YeTH Kig
KHTITHIAN, YYHKT FUITAK HORTApH TaDTHKHUAT YeTHra Gupuan 6yTyH yaynmim
GYitiya smac, GUIKH acTa — CeKUH Fraum.

Tarmuk [ raiikwni coutaw Gomrn 9 pa mpyskina [0 Giulan XuXo3manran
6ymi6, Konkok sastdraciin Yraiyan. Ypyrnapiu YHKHILN YIYH Tarmnk Ba
ranTak opacuia Tiupkuw Gop. Jomnn skmmmap skunranga tamuk ] Ba
MydiTa 5 HIHr KPP OpacHiarn THPKAM ... 2 MM JlaH KaTTa 6¥imacanmm
kepak. Yun comnam Gontw 9 Eppammpa npysxuna J0 mn cuxnb Exn
GYmamTipiG ypHaTmiamm. ﬂnpllx YPYEIap 3KHITatla 3ca, Macalal JOHTH~
AYKaKaH, ylapHiuar sHaunnunen Gaprapad Kuawm yuyH, 6ymarnm
MeXaHH3MIHITAr facTarn Epuammaa sanuk 7 an Gypab, Trpxmm 8...10 MM
raga karratawrnpiwiagy. Mynwar yayn Gy annapatna daxar octri sknum
MYIRIANTAN, SLHH rTaK 2 san 6 Oinan GHpramiia ailnainG 3 ocTHmarn
ypyenapun cupmpami. Fanrak 2 Gwian posetka 3 afinanam, mytra 5 aca
FUITEK 2 HHAT OPTHTA SPKIH YPHATIAraH Ba aiiaHMaiiIn.

DKWTIIran YPYeIap MUKIOpH FalTaKnuur mwgn Exn (aos KucMmu
YSYIUIHTHTS, ABHH YHHHT KYTH WYijla TYPraH Ba YPYETapHH CIHIMPATHTaH

202



Kiemira GorTiK, DEWIAMTan YpyrIap MITKAOPHHI KYNaiiTHPIW Yy FaTTak
KOpycra KHPHTHIALN, KaMailTHPHID YH4yH sca KOPHycuan “irKapiviau.
Bumuk 6 ¥k Oyiinqa cypuirampa Gapua FanTakmap Givtan SKILIAnran
YDYHIAPHIHT MIKLOPH GHp BaKTia TeHr fapaxata yarapam. Qaxar 6HTTA
FITaK GI1aH IKMUIHN Y3rapTHPHI KYTH 4 HI CHIDKHTHIY OniaH aMatra
ownpwiamn. Bynnnr yayn ynm ypyr curusmura Gepkurran Gontaap
GYLWATIVIQIN Ba KyTIT KEPAKITH TOMOHTA GONTIIap OCTIIAT UY3IHIMOK TELIK
Tydhaiimn eypriam.

DKM MIKIOPH FATTaKIapHITHT HIIYH Y3YHINTH Ba YIapHITHT aitiaimmms
YACTOTACHHN Y3rapTHPHII OpKAny coamaHaiun. Bynia ranTakunmr mmumn
KHCMI Y3YHIHI SKIUTAIHTEH YPYFHIHT YIdamiapira Moc OYInimn Kepak.
Af‘dp FATTAKHIHT HIIYH KACME Y3YHITHIH Ba MOC XOIUa SHEHm KaHTHHITHT
KeHrnri etapan 6¥nmaca, ypyr mafimananar. JOKop# alnamin TacToTach
XaM YPYFTAPHUHT Maiilamanniinra AMKOH dpataiy. Ypyrnapui Kam
Ml Ta NI TABMIHIAI Y9YH Tana® KunuHrad skmim Mehépura
S‘plla‘l'llln"ﬂll}lil FTTARKHHHT MITHHM:UT afUTARI 9acTOTACH Ba MaKCIMaUT FIymn
ya3ywmrian ket auknm nodmy. Ypyrmapan saiipananmmm 0,3...1,5%
OPATHFNIE pyXcaT sTiTaum. Kk KHIMAT — JOHTH IKMHTAPHITHT YPYFIapit
YUyH, Kartracw — finpuk ypyemn cabG3apoTnap ydyH. Ammapar KyTHCHHIT
YpyFlapuan O¥maTim yayd Tarnuk | wianr Bamikn 7 yira MaxKaMIanran
HacTak Epuaamuma Gypama,

FanTag—-Tinuin annapariap TYKIH SUriTapii Sk Yy Ky Ui,
Tuun FanTaknap colmnra Kapa®, GHp Ba NKKH FUTTAKIN SKAI allliapatiapil
Gyman. Cesnkanapia Karop opanapiaunr Kenrmrian 60 ey xamb sk
NEKH FarTaknn, 90 cm knanG skumla aca GUp FANTAkKIN anmapaTiusp
WIUTATHITAI.

KK FanTakIn annapataap FaITAKIApHURT YHTHTAZp Onian
TUBMUWHIAHII Yeynura Kapab gapundan Ba (yaakail massusaanyesu, gaxam
Wnakait Exn gagam gapuindan masMUKAGHYEHN XIUMapHra OFmHam.
Konerpykungen mypakkad tyzwiranmuan dakar xapmmgan sa (akar
AynaKail TabMIHIANYB H HKKH FUITAs I KW annapaTiapi aMila Kopini
aTHAMaIH. Xo3Hp FaTTaKIapHIHT OHpi Kapuuiias, MKKHIMICH 3ca ifyaaKait
TABMHHIAHYBYH anmapartiap WTaTu.

Hxxn ranraknm sxum annapatnnuar cxemach 119-pacsyua kypeatiiran.
Tyknn anrnTnap EMOH COMHIYBYAH GV, annapar GaHKacHTa cONTamia
aca 3nunannb, Gnp — Gnpura mrawmb skwMail Konuwm symkin. Ynapun
COYIIYBYAH KHINID YYYH 3K oJiiian Xap Tonuacnra 600...700 n cys
cenn6, cynr yerura wonga Ennb 3...6 cour mmnuiab wauamam. Ham epra
IKIIAUHral MHrrTIap sca Xap Tonnackra 300 n cys cenu® Xynnanamm.
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119 — pacm. Farrakin 3KHIN annaparH.
1 — TyInTrIN-TaRMuRIAIY; 2 — anmapat TYOI; 3 Ba 6 — SKHII FAITAKIApH;
4 — ymymuii Ban; 5 - KoHyccHMOH miecTepuanap; 7 — 6anka.

Bafkara COMMHIaH HaM YUTHTIADHH YINyKCH3 TH3nTHG, counmymyaH
X0Jld cAKMAIl Ba FanTaknapra 6p MewEpla y3aTHIn Y9y SKHII anfapaTti
TYIUTOM=TabMuHIarmy [ Gunan kuxoanamami. T3ATrH—TasMITHIATHY THK
yria aitnanysyn GapMOKIM JHMCK (TABMIHIATHY) Ba YHTa MaXKaMIaHraH
nynat yuBnK (T¥InTeid) gan wGopar. Yuner GupMoknapn GHIaH 3KHLI
AnmMapaTIapnHiTHT TyGn 2 opaciiary aiinana 6VIUINK masmMuniau Kamepac
el aranau.

Anmapar Tybn uyantan KyiuG rtafiépnanran. Y Gunan Gapmoxmi
JMCKHINT MACTKH cHpTR opacrtarn THpxim 1,0 ... 1,5 sy OFmimm o3,
Tuprumr uyHian katra Gynca, yHra YUrHT Ba TONANAp Te3 THKIMG Komam,
YHTHTA4p WHKACTAAHAAH aNMapaTHHHT HIOH EMoMmamagn. Afigana
YH3HFIHE HKKH TOMOHIJIA MaXcyc MAKUI akmm mapuanapn Gop. Dxum
FANTAKAApH 3 Bt 6 YMyMuil Bant 4 ra YpRaTionG, SKHIT JapHaTapira TacTLan
KHPHTILTAII.

Tyanrr-TapMunnany 61p xygT KoHyccuMon wectepHnap (z,=18,
z,=36) Eplamnia coaT CTPeNKACHHWHT XapakaT RyHanmmm G6G¥iinad
afinanmipwiagn. Wynga ynunr Gapmoxnapn (22 Ta) Ba MNaT YHEMK
YHTHTIApHH TY3HTall Xamila TabMHANAW KaMepacura il yHanTHpaLN.
KaMepauaris Snririap UKanamim sa wianni xpcobura GapMoknap Gunaim
Gupra aiitana 6§inab xapakatnanam. THUNIH FanTaknap ymymuit samia
JHAMETPWI KapaMa-KapLiH TOMOHIAp/a Xoillatiraii yIyH YIapHHHT I0KOpH
KHCMII (aNIT4paT WOira KHprad THIUTAPH) YHIITIAp OKMMNTA HuchaTtan
HKKH XIUL BYHainujis aiiflanas: FaiTak 6 HHHT [OKOPH THILNapH 3ca
wnrntap Gunan 6np Aywanumga ainamagn. Wynmar ysyn rantax 3
KApWHAaH, FalITak 6 aca itynaxail TasMUANanysun ge® aTanajm.
TaxpuOATapHUHr KYpCaTHINHYA, KApIUHal TabMUHIAHYBYN FATTAKHHA®
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HW ynymH (BakT GUPAMIAAA IKHATAH YPYFIap MHKIOpH) iiymaxai
TabMuHHMaHyBuH FanTakHukngad 1,3...1,8 mapra oprak. Xoanpri
anmapaTnapia FAITAaKIapHHHT HID YHYMIapH KONKOKIap EpiaMuima
TeHrNamrTHpaly Ba pocTnaman. Hur yrmymmi KonkKox Epuanitia pocT/iam
oMl Ba Kynail ycyn, ammo Gyija YHrHTIap GHp MEhEpHA SKHIMA,
yanapra TaiiaHran YpyEIap coHi Xylta HoaHnk Gymamm.

JMcKin KA annapatiap yuTa acociii rypyxra G¥/mHamt: ropisonTan
HCKNN (THK afimanum KIN), THE JUCKIN (TOPH30HTAT ailTaninm Yrm) sa
Kig gHckan (kua aivmammm yion). Tuk Ba ropmsonTan afinamim yrom
KNI anMapatiapi Kynpok Kyananmwtamn. THK afuranum yKan annapatiap
TapenKacHMOH EKH KaTaK/IH JHCK GiiaH, FOpH3OATAN aiUlamim YK sca
thakar KaTaknu MK GHNAn AKUXOLIaHraH.

Karak—guckan axu annapata (120-pacy) Kyfnmars acocnil (thaon)
KHCMAapian nGopaT: KaTakimn mick 1, Kaftapri 2 sa tywmprrd 3. Jnexmn
annapatnap Kyiingarnya wurmaims. unanopux ypyr Gamkacn tyGmga
ypratunran ik yrom juck [ (120a — pacs) cesKaHMHT TauHI-y3aTMa
FHIIHparujan aillanMa Xapakartra xentupunagn. IOxopn KaTnaMumur
OFHPITHK KY4H Ba GOCHMN TALCHPHIE YPYFI4p IMCKHHHT KuTARIapHTa TYIALT
B4 ynap Gunan ypyr BaHKacH TYOHIArn TEINKKA CHIKNTINANH, Yﬂapllmlr
XApAKATH MyIHUary TPYKAHKATH KaiTaprid 2 VIumunr Timmapn Gunan
IMCK KaTak/apHra TYINK Xolmammaran ypyemapmi Kaiitapam. Kauonkn
YPYEITH KaTak YpyF GankacH TyGHLari Teunx yeruia Gyrania npyKnHgan
Tywnpritd 3 yHH COMMUKHIHT YPYF YTKasruunra Typra6 tywmpau. Onatia
INCK Aroma GUTTa YpYFHU XOIMAUININTE MyIKaUTaHTan 24 Ta KaTakian
nbopar Gymau.

Xap Xun YeHMINKIAp YPYFIapHHH 3KHII YUYH CesfIKalap MHcKiap
KOMILUICKTH GiUtan Kuxoinanaun. YpyrlapHin 3KHI MebEpH INCKIapHHHT
afiTaNWI YacToTACH Ba [MCK KaTAKMAMapUHUAT GHp KMCMIHH Enanran
MaXxcyc yeTKW KHcMmmap (Haknagkamap) ypHatim Owiaan coananamr.
TopuzonTan aivtannm Yk gk 1 (1206 — pacM) YpyF cHEHMM OcTila
)'praTHJI[‘z\H B CCANTKAHHHT TaaH9 T‘H'_Imﬂpill'}iﬂﬂli XApaKaTra KelTHpIIan.
CHFIMIATH YpYFIap KaTakmapra Knpu6 mick Ginan Kailtaprig 2 ra xapakat
Knnafn. Y TapaM—TapamiIn KalpoH polnwK Kypunnmmga 6ymn6, oprimkta
YPYFIApHH KalTapain. DKHIN annapaTHHHAT N4cTTH KHCMHIA YpyFiap
KaTTaKNapllal KaTaKIapHIHT MapKaanapn Gyiiinda iiyHIIran apikyatapra
KHPrU3WITaH TUTACTHHKACHMOH TIOHa KYpHHNIINAArT Tymmpra 3 Gtan
TYWHpHITa .

ATnapaT KaHUM TARTATHHIAT Xap XUl (hpaKunsiapi ypyriapiHi sk
YUYH KaTakrapH TEIMMHHWAT GHaMeTpH 5 Ba 6 MM YT HKKN KOMILUTEKT
IMcKnap GHIan KHXO03MAHTAH.
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120-pacy. JImciian 9KHII aNMapaTIapH.

a — aftnami YKi THK; 6 — afilaniw yxie ropusonran; / — xarakmt ayuek; 2 — KaiTaprom,

3 - TYWmHpuy. "

Muesmarng sk annapari. [THepMaTi SKH anmapariapiua yymMui
MaccalaH YpYFIapHu JoHw1ab Tamna® omim ydyH BaKyyM Bia OpTHKYa
Gociw Kynnamumar. By anmapatnapHuHT KOHCTPYKUNANAPH KYLa XHIMa—
XL, AMMO YIAPHH WKKH TYPYXTa aXpaTii MyMKHH: IMCKIH Ba GapaGammi.
Jmeknn annapatiapia cypil TEIIHKIAPH ANCK TEKNCHNIA KOTAIITAH,
Gapabaninnapia aca — WUIHHAPANK 1o3aga. MIOX gaenatnapHHEAT
NHEBMATIK CeaNKanapnya Xamita Pysnmmmaia mmnab ankmiran cesnkanapma
ATAHHII YK TOPH30HTAN ANCKIH 3KHII annapatd kymnawanam (121a —
pacy). Bymuail anmapT Kopryc 7, TENIKNM skHm mmuckw 6, Tosanarimy 4,
Bt 3 Ba ypyelapHi capatariy 2 tan nGopar. Ban 3 s annmapatiapHHiuAr
Kopiycii 7 HIHT MOMWMIHAKIA puatinran. Ban 3 wuar keaupar yanma
SKHIT JMCKIT 6 YPRATHIITAH.

DKHIW  JHCKHHUAC GHp TOMOMM4 CHiipakinamm Kamepach (Bakyym),
GoIlKa TOMOHHIA 3Ca TABMHIVIAL KaMEpACH Xoilnawran (ypyrnap yaym).
Jhick cuiipakimain KaMepacura aTacTiK TY3nTry Epgammpa Sociamn. Crrm
1 ra TYKWIT2IT YPYFRAp yHuan Kabyn KW THPKIH OpKanH TabMuHIam
Kamepacira tymaun. Cesnka Hnaranga BeHTHNATOpP EpHaMMEa
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cHpaKIaINI KaMepacHila BaKyyM XOCHI1 KHIHHAIH, YHHHT TancHpHia
3ca ypyFIap 3KHII MAMCKHHWHT TellMKnapura cypinami. Capanarit 2 xap
Gup Temmkua GHTTagaH YpyF KonuupuO oprTuKYacHuan Tozanmaim.
Aiinanysus [IcK EMUINTan YPYFTAPHH anmapaTHiir criipasimk Gymvaran
macTkn KMemura onnb yragn. By kHemua ypyFem AMck Temmmira ToptiG
TYPYBYH Kyd HYKmHrE Tydailin ypyF OFMpIHMK Ky4H TaLCHpHma Kyti 7
HHHT THPKHUIM OPKWIN 3TaTra TYUIaum,

IMHeBMOMEXAHHK SKHII aNNapaTAapH KOHCTPYKIHACH Oyitnda Xmma —
XHJ, dcocal MapKa3dllaH KOUYHpMa annapariap 36r Kyn TapKanran (1216 —
pacM). Ymap Gup Karop MaMIaKaTIApHWHT YpYEnapHu (YFnTaapu)
MAPKA3TAILITan KAIOKTALUITH [IOH Bd YFAT ceaNKanaphia Kyulamiamn. DK
anmapaTd KalokKjgosunm Kypuiama [0, xonkok &, mappakmap I3 Ba
iiyHanTnpysan Kypakua /2 Gwian KAX03TaHraH KOHYCCHMOH potop /4 Ba
TaKewMmam Kainarm JJ pan wGopar. Curam 9 ia ypyemap KaloKToBdn
xypwima 10 opkain komyccumon potop [4 tybura Tymam. Mapkaigan
KOUMa KYY TabCHPHLA YPYFI4p KOHYCCHMOH POTOPHIHT KN 1o3acH Gfitmga
iiynanTupysun kKypakda 12 6yitnab cwrxniimr Ba pOTOPHIHT YeTHra eTray
TaKCHMIAI Kanmard /] HHHAT apuKnapura Tywaiw. Y epra aca Te3
alinadagnrad potop /4 wunr nappaxnapu I3 Gunan Xocin KiinHagHran
xapo oknmu Gepwiann. By xaso okuMu Guian ypyrrap ypyryTKasmrutap
I5 opranu coluHHKIapra eTKaswiami.

121-pacy. ITHeBMATHK B2 NMHEBMOMEXAHHK IKHI ANNAPATAAPH CXeMacH,

a — JHCKIIH THeRMaTHK; § — MapKaiiai KourpMa ITHeBMATHK Tawnimran; J ga 9 -
Gywkepnap; 2 - ypyrnapun capanari; 3 — pannk; 4 - Tosanamy; 5 — collHik; 6 -
IKHIL JHCKM; 7 — Kopriyc; 8§ — Konkok; 10 — xaoknaw Kypiwsaci; 1] - Takcimmosan
Gowma; 12 - iijnanTupysan Kypakuanap; /3 — nappaxnap; 14 — Koiyccrson potop;
15 = ypyFiTR Az,
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Kapromka sxin MamnHATAPHHHAT 9KHII annapariapi Kommk

TpaHCHOPTEPIN (TacMANH-TPAHCITIOPTEPIIN) Bt KOUWIMK—HCKIN aNMapaT/iapra
Gy mmam. Kommk-Tpancnoptépan (3aixip-KOUNTKIN) annapariap yanyKcHs
JAWKNP KYPHEHLINGG Kionimran 66, ynunr GyFimnapnra KomHKIap
Gepkutnnran. By anmapatmap KaM K¥nnaHmiagn, uynkn ymap
APOBH3NUIAIAWTAN KapTOWKARN KA wmnarnnam, Cyaub onnw
NPHHLINTNT ACOCHAMTan KOWNK—IHCKIN ANlapatiap (122-pacm) Kenr
Kynmamutamt. Bysiaii annapat guck 1 kypranua 6y, yiunr afinanac
Gyitma konmrknap 2 koitnamran, Xap 6up xommk 2 kuexiy 3 (122a-
pacar) Gitan wnxoianran, Kiuckm xynokrap 6mnan Sypwmanran (Taéxya)
Typiua 6yimG, ynunr wkopn yun woxva B typita srwnran. [pysimna 4
cTepicnny Gypuinra Ba YHUHr mwoxdac B HA KOWAK 2 ra KHCHUIrA
marimamt. ek | anmr TammkR TOMOHNTA, YHIAH Matiaym 6up macodaia,
EilciMon fiyHATTHPYBYN fIyNaKYa YpHATIUITAH.

ek aiinanraiijia cTEpXeHUNHr A jgactarn A¥ynantHpyeun iiynakga
YCTHTa 9HKaa Ba TMPYRHHA 4 HIHT Kapwaanrinin enrn6 woxda B an
xomnk 2 jgam "ermatamn. Kommkua xapTomka KarTjaMmiura Knpain pa
Tyragakum uan6 onagm. ¥ KaTnamuam UNKKaHJa JacTakda A
AyHanTHpysun  fiynaKdagan Tymwamgn sa npyxknua 4 Omnan 6yproran
cTepXKeHb YIMUWAT WoXyacH B 6unan yHra Tyranaknn Kucamn. Tyranakun
TYIWHPHUT 30HACHA JacTakya A RYHANTHPYBYH AYNaKYa yoTHIE YHKAILH,
HaTiCKala woxya B Tyramaknnm Oyuratauu Ba Y COMNHKHWHT Kabym
KHIIHIT OF3Hra TYUIajn.

[yruait K6, gucKHHur Gup afimanmmmia cysub oI ANNapaTHHHAT
TYTWUTAHTAH MU LK aMaIra omnpiis. Y yw Gockimian noopar: Kommik
KaT/laMia XapakaTianratia y Bnnan TYTaHaAKHHI Hnh Onum; YHI KHCKHY
GilaH yurial Ba COUTHIKHUHT Kabyln K3 oF3nra omin6 GopHIm; TyTaHaK T
Gy waTm.

Karopaapua TyraHaklapHi TEKNC TaxcHmaam Xap Gup chasann 6mp
MapoMita Gaxaprimmnira GOFIHK.

Kjuat yTKa3suu annapariapi HKKH rypyxra G¥numaim: Kyyar yimanm
AiimanMa XapakaT KNIauurad Ba KYUaTHH YTKA3WI 30HACHIA Kyd9at
YUUTATHYH SUITapHITAHMa XAPAKaT KIairan anmapatinap. Bupnnan rypyxra
JMCKIIN Bd MAPWUICTOrPAMITH AMTTAPATIAP, WKKIHHYH [YPYXIa 3c4 3aHKHPIN
(3aEKHp KonBeliping) annapatiap KHpamw. Bupiidn rypyx anmapatiaprgan
AHCKITHIEP 3HE KT Ky UTaHitamm.

Hucknan annapar (123a- pacm) afinannm yxu ropusoHTan 6ynran
auck ] ypumnmwinga Kminnran 6ynn6 yara kyuar TYTKAWIap
maxkamnanran. Kydar tyrkmy (1236-pacm) xpommreiin 3, npyxnna 4
B HKKH elIKali jactak 5 gan nGopar. Hacrakuunr Gup yanra xyuarin
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WHKACTARHINUHILAH CaKTaiiinran peannaiap B, HKKHHYN y4ira aca poiaik
A Gepxuriran. Mpysxnia 4 gacrax 5 wn wan yawm ek J ra Goenmra
mTa. Kyuar  TYTRMY 2 NHHT MOYH YYR 0KOPHTA KapaTiirad
Gfnramga jacTak 5 HHHT pONHKH A iiyHanTHpysun iiynakuwa yerimgs
XAPUKAT KM B JACTAKHIHT WIDYI YOWHH JTCKUAH Y30KIaWTHpaLI.
Inex 1 Gnuan Ky9aTTyTRHY YpTacuuari THPKHWra pamtye Giitinda wimnan
TawKapura KMananG kyuar x¥itnnaan. QUcKAn Kellmanm aimanmunia
poink A IyHANTHPYBYN AYMaKvalan TYWamn Ba JacTak 5 mpysima 4
TahcHpHia KywaTnn guck [ ra kncaan. Kyuar wimisnapn 6naan sratra
TYWHG, THK XOMaTHI SruUlardiis pomuk A WEKIHHGH fynairipysdn
fifnaKya yeTHia Xapakat Kinagd. ByRia JacTak 5 HIHE WUH Y46 GicK
I ngH wetnmamar Ba 3HUNATHY FANTAK GHAal WIANSNAPH TYNPOKKa
KYMIUITAH KY9aTHI OyumraTtaum,

122-pacy. KomsK—1HcKiIn KapTOMIKA SKHII ANNAPATH CXeMACH.
a - CysyBuM anfiapar; 6 - KHcHO omajuran mocnama; | - anek; 2 ~ Roumik; 3 -
KHCKH; 4 — MpykHHa.

JaHmupan annapat (123a-pacht) yuri 0ILyIau 6 1 TKIILH Saip
8 xypunnmua Kuawuran 6yaub, yura kyuar ryrkuumap 7
KOMMAMTHPWITAH Ba Y HUITHPYI [tanKkwiap 9 Gutan TauMunmanran,
I'Inamcanap ? ra AKHIUTAUTHIT SOIMRCHG oM IC'):"IIIT TYTRIN 7o
Kyuamiap Kyinwmamn, Kivar tytkna 7 ukkrn ffiaerapynan KT
9 ypracuuarn THPKMIUTH KHPrad € me KFUrms yusab 1ypi,
SAKHPHIHT TOPHIOHTAIL KHCMMLL KYMATIINE WU STaersa Tyusm
Ba TYMPOKKa 3MIarud ruimak G kysumnnr, Yigtan kefinn x i
TYTERY 7 @YHANTHPYRUM IUIAMKWnap 9 opacijut wincan m YT
Gywaramm.
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123-pacw. Kiuar yTeasmin paraapH Ba Ky4arty WY CXeMATAPH.
~ JIMCKAN annapatiap; 6 - KYYar TYTKHY; 6 - 3aHKHpPAR (3AHKHp-KOWBEHpIH)
anmapar; ] — JIMcK; 2 - KyYaT TyTKiM; 3 — KpoHwTeiin; 4 — npyxHia; 5 — MKKH e/TKau
Jactax; 6 =loamyda; 7 - Kygar Tyread; 8 - samaup; 9 - AYHATTHPYEYH NNaHKanap.

3-8. YpyFyTkasrmwiap

VpyriTkasmnap ypyriap Ba YRUTIap OKWMHHN IKHII annapaTHian
CONMKKa YIaTHII YIYH XH3MaT Kiiagi. Yinap MaTepiainm speun sa Gup
MebEpHa TEKNc YTHUINHE TabMHHI4WIapH J03UM. YpYFIapHHAT
(¥FITnapHuHr) coMTYBYaHMATHTA Ba SKHIN aNMMapaTIapitHItHT COMHWKTapra
urcOuTan Koitnawmura Kapab Typin ypyryTRasriwiap K¥ananminaumn (124
- pacm).

Cnmpans — IeHTanu ypyr yrxasrmunap (124a-pacm) o, ¥1 Ba cabzasoT
CeANKANAPHAY Kymnamunagd. Yiap nynar jenrtalad Tali€puanaim, AxXun
SIIWIAAN Ba gy 3tam, Oy 3ca COMNHKHWAT XOMATHHH ¥3rapTHPHINra HMKOH
Gepauy, ammo mucbatan KuMMat Ba gedhopManpAnaHTaniaH cyHr Kaiita
THIJIAL KHITHH.

Tpybkacumon ypyr yreasruanap (1246-pacM) pesHnkain raanaMa exn
MaCTMACCAMaH TalEpmanaiy. ¥Ynap eTapan lapaxaiia 3rHIyBYaH, ap3oH Ba
eHrHJI, aMMO Te3 eiiunail, SrHArania sca YPYFIapHH VTHIINHN
KHiHiawriHpinb, IKHIWHE HOTCKNCANIAra onnb Kemaun.

Boponkacimon ypyr yreasmaunap (1246-pacw) Gup—6upira kuprusim6,
3aKHp OIIaK YIaHTEH KATOP BOPONKwapian nBopaT. Yiap Kasm coqysaan
YPYF Bi MHHCpwI YFUTHapnm yaaTnmpa woatinagn. Hm sakraga ynap
TeGpamub YRUTIapHH Ba Ypyraapuu Ennumurmra iiyn xyiiMaiion. Ynap
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thakaT THK XoMaTHa AXIWN MUUTAilH, KL ANMapari Ba COLHITKNMHT
ypracugarn Macohamn KYNpoK yarapTHpnmra invkon Gepaaiir.

Togpranran ypyr yreazrawiap (124z-pacs) pesmimatan Taiiépranran
Gymn6 sur kyn kfmmammnam, Knmataar KecHMIIIIAT Wakmn yrapaarain
XoMia ynap KHCKapafi, Sy3iiain pa arima.

Cnupans—cuman (1249-paeM) ypyF §TEasmiap 9irnT, #ymmnmes,
CapUMCOK, JIOM, MaUHOMIC MHEAPHHIT 3KNILLA Ky uiamutaus. Yiap nyaar
CHMIAN TallCpranaiy, STIIYBYall Ba MYCTAXKAM, aMMO OFIp Bi STIUITania
YPYFIApHH KHCHO ONHIUH Bd IIHKACTIAHTHRHIIT MYMKIH,

Teneckonuk ypyr yrrasruunap (124e-pacm) ypyr sk Mewnépn
TCKHCANIHAN AXMIAANNT, aMMO YK HYHAIHWNLa cTapan Japawala
XapaKaTduH 3Mac, TyHKH TpyOKanap opacHiari THPKHIUIap THKIUING, yrapHit
Bup-Oupira TR Komwmra onuh Irl'm;lm

[}
124 - pacm. Ypyr Ba yFuTiTRAsrHWIAD.
@ - cnupanb-TacMami; & — TpyGKaciMon; @ — BOPOHKAcHMON; 2 — rodpaanran; d -
COIMPATICHMOH; ¢ — TeIECKOMNHK.

4-§. Commmgnap

COI.I.I?TIIICIIH CHFHAMOaH TYIITaH )PPYF‘ MacanaH, HNoOH EKi Tyrimux
OKIMHHIHT Xapakath TyxTaim. IyHuur yayH coummig MabIym qyKypIikiLa
BTATYA XOCIT KIUTalumn, ymmr T}TGHI‘H ypyl‘![ilpllll ETKH3U Bt Yhapimn TWPOK
Giwtan kymamn.  ColUNMKIAD Ta4kCHD NPUHLUNNNIA KYpd WMKKH TYpyXra
Gfminagn: unrapuiaiMa (HapaThHHKCHMON) Ba afianMa (IHCKinn) Xapakar
KITaIHTan.

TexHonornk MPHALURNHTZ KYpa COWHWKNAP Y4 rypyxra Gymimnamm:
TYNPOKKa YTKHP, TYEPH Ba §Tauc knpiw Gypuakin. By commmknap Gutan
araTHATAP XOCH KHIHIU TeXHoaomuen Xap Xt Tynpoxka knpinm Gypaar
JTKHp COUHNKALP TYNPOKHH MMACTUaH IOKOPH CHEKITHG sraTda Xocmn
KINaidn, HaTikaia arat Ty6u romwok 6ynaum. Knpmnumr Gypwarnm yraac

COWMMK 3ca, aKCHIY4, TYNPOKNM Mactra 0ocHG sraTda Xocwnm xmmam,
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WYHIHT y9yH 3raT Ty6unn 3manaiign. Kupnn Gypyard TYFpH COIIHHK
TYNPOKHH €0 ToMowIapira cypnb sraTda Xocl KHTalH.

ANKepnn Ba NamKli COIHHKIAPHI TYNPOKKA KNpHIT Gypyar yTKup,
TpYGKACHMON COWMNKIAPHIKH TYFPH, KHUILCHMOH, CHpIaHMa Ba Dapda
IMCKIUTAPHIKH  YTMac.

Anwepau  comnuraap (125a-pacm) non Ba Gananm GHp Maxeye
ceslKalapta Ypratiaaut. Yoap fHpHK JOHUMIHK KONUUKTApH GyaMaran
AXUIN OMIIATIVINAH, JOHAI0P TYTIPOKIAPIE KYUTAHMIAIH, Aﬂlccp.mi COITHIK
HapatsHIK 1, Kysyp 2 Ba KHCKY Xaika 3 jgan nbopar. KombuHaunanamwran
AHKepIi COWHHK MKKITa KyBYp GHIan KHXOMMAHTUH! OMUMHIH YPATmap
YIYH, OpKd — YpYEIap yayH. AHKEp/IH COLHUKIAP NMAcTIH, HAMPOK TYNPOK
KaTmaMum fafla jo03acHmi WiHKaprms Tycaiiin yIapHi eTapan HaMIHK
Gynmaran XyfAyWlapia KyATall Makcalra MyBoHK 3Mac. AHKepin
COMMMKAAPHN TyNpokKa GoTmmr wykypamrst 4 oM man 7 em opamumia
KICMY XWIKa 3 Ta MaXcyc I0K/Idp OCHII Ba TYNPOKKA KHpHII GypHarmmn
Yaraprupinmn Ginan coananam. COUHMKHHHT TOpTHINTE Kapurmrs 30
san 100 H rava.

Kuaseumon cowmuxnap (1256-pacM) 3urmp, T ypyrnap Ba Gomka
SKHHITAPHIE 3K YHYH xj'mamm AllH. Kiiscrunon COWIHHKIap AHKEPITHTapra
apcGuTal FoMMIHK KOMUWEIapH OHIaH KaM THKAIa(H, amMMo HHpHE
Kecakmapra iy Kenrania ca€inauyin, WYHHHT Y4YH Ynap K{maHwiranga
Jartarn axXwp Tafépnam ranab Kwnmamn. ColIHHK KHppach YTKUpPIAHTaH
HApanbHUK (Kib) /, Kysyp 2 Ba KHckMY xankaya 3 gan nGopat. Knnsciumon
COUIHHK TYNPOK ArperarmiapuHi I0KOPHUAH MacTra cypHG aratya Xocwn
KIUT4H, HaTHXala 2rat Tyﬁll JHUTALTA I, B}" aca HaMHH KelHIIHra Ba
YPYFT4pHI TE3POK, YCHIIATA HMKOR spatan, [LyHmar yayH HaMIHK eTapin
OyAMaraH XyAyurapia KRILCHMOH CONIHHKIAPHH KyJUlamm ag3anpok.
CommnKIapHIAT TYMPOKKa KIPHIT YyKypaurd | cM dan 6 cM raua KHeKmy
XanKa9a 3 wmnr yunra 0K OCHIN Ba CHKYBYH MpPYXHHA Gunan Co3NnaHamH.
Knancimon colunWKHIHP TopTHIOTa Kapunumim 30...40 H.

Cupnanma cowrnuxnap (1256-pacM) Makkaxyxoph, maxra, Napjari,
cab3upoT Ba GOMIKa YCHMINKIAPHWH YPYFHHH 3KAIN CesNKalapHia
Kynunannnagn. MakKaxyXopH ceslKacHHHHT CHPNAHMA COWHHKN
NHYOKCHMOH HapalbHHK J/ Bd Y34po Mapauien Xolinaliral Yy3nk JIyHAIap
4 an nGopar. CrpranMa COIHNKIAp MIDKIAHNT K03 (QHIHEHTH 10KOpH
Ba ATACTHKIND KHYHK GYAran ypyelapiu sxummt Tydaiin yIapHH JTyikn
Y3YHHOK KWumiau, Yayn nymsulap sratda JeBOpHHH Kyuub TYIIH LTI
KyiiMaiinn sa Gapya ypyFmapuu To3a ararT TYGHra XofNAWMIINTG WMKOH
Gepain. Tynpoxka Gotmmwm (15 man 12 eM rava) mITaRraHAAr CHKYBYH
TIPYKHHACH Bi COWHHKLAH KCHHN KOIUTAWOraH 3HYIarimyd FHIINPaKHn
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ypHaTH GHNaH coanaHamn. URrNT ceanKalapiiiir CHpPMARMa COMTHHIH
126 — pacmua k¥pcarinran, Ymrnr acocnii Kucstapn nudok /6, yar 9 sa
gan J4 xarmap, srarda TYGHHHM 3wumarwg J5, CONHNKHHAT TYNPOKKA
GOTHIMHE YeKNOBYN Yanfi /8, sKHUI SYKYPAUTHIN POCT/IALI MOC/IAMACH
19 yan n6opar. T¥enk /7 commukka YpHATINAMNTAN anNapaTiii TYMPOKIaH
caxsiaiign, COWNHUK cedfiKa pamacH 22 ra TYPT 3BEHONH NapUIe orpamse
MEXAHH3M BocHTacHIa ocitaun, By MexamimM cOMMUKIN MapauTel KyTapiru,
yin Tynpokka 6ot Gypuarinn Gup XwUmnrHaN Tasmuiraiign. [pyxinma
20 Ba railka—BHHTIN MEXaHH3IM COIIHNKKA BEPTHRAT KYIHN POCTIIA YayH
xuavar Kiman. Thurka 6 Ypramva CeamKani TPRRCIOPT XolaTra Ky Tapramia
COMHMKHUNHT macaimurnig yexnaim. Funaupakga 13 sratyara Tanutanran
YHTHT/APHH TYNPOKKa DoTHpain. YHUHr Tynpokka GocnMp npyxnna 8,
raiika BHHTIN MeXaHnssiap sa Kpontmieiin 12 Gwian poctiamamni. Keitrmin
BAKTAY SHKAPWIAETIAH YHIHT CeHNKaTapHia FWIIHPaKYa YpHaTinaMaiiim.
OcHwr mexannsmn Kponurreiin /, 6¥itnama Toprimunap 3, 27 sa TyrRmy 7
lian nGopar.

Haiicuston commnurnap (125-pacM) TYNpori WaMost 3po3nscHra yaparan
4BBA HIULTOB GepHITaH AHFIETA JOHIH IKITIIAPHIT IKNI Yyl Ky/Utaniutam.
Cownnk K €prny (mapansunk) 7 pa maii 2 gan n6opar. Counmmknm
CCANIKY PAMACHTE WAPHHPAH—20acTHK GOFIall HII Xapa€Hnga yHR
Tebpannmura oanb Kemagw Ba EMIMICaN TYMPOKUAH Ba YCHMINK
KOMUWKASPIAAH §3- V30 TOIWTAHMIIHN TabMIHIai.

Hawxanu comnurnap (125-pach) MWaMon spo3HsCHTa SaTRHIAH MEXAHITK
TapKubn Gyiinua enrin TYNPOKIH HIIOB GepHIMArad aHFHITa JOHIN
SKNHIUPHUHT YPYFUHN 3KHW yyyn Kymnannnannw. Bymnali cowwmknap
Brpityia TynpoxHu oMwaTa, Gerona FIIAPHI KUPK, FRITIAPIN JKUDI
Ba JIoHallop yrumiaprn conyut. Comnnk pri 1, pactpy6 2 sa yREficumon
namka 5 gan uGopar, CowHHKIap WKKN MOANGUKALNALL YHKAPILTALN:
KaTopnal sa Katopen3s skum yayr. Katopens skiru commukmapnHunr macti
KHCMIUta courmsurap yprativtagn, TyTkiy pa apiuMkonycan nbopat couriy
YPYFIap Ba FEHTHApHN Manka Guman KJTapuuran TYNpoK KaTiaMmi ocTira
KeHr fiynaknab rakeumraian. TTamkam xavga HaiiciMon colmmKmapmn
TYNMPOKKA GOTHIIN MUAPOLUMANHID ITOKNLATH THPFAKHI CHICKNTRN Gitan
COVTAHAIN.

Bup duexnu comnuinap (125e-pacy) nuuos Gepiuiran Ba fownap
CAK/TaHTaH HIUTOB GepHIMaran Jtaiapra LOWTH SKHIUIAPHITHT YPYFTapin
SKHI Y4yH My/ICKaUTanrad. Ynap Gupariina TYNpokKa 103a HILToR Gepim
Bd YPYFHH 3KHWI oONcpauMsgapiin Gakapaln, WYHNHT ydyn
KOMOMHAUMANAWTAN MAIHHANapia — AYWYHILHIK-CeanKanapia
Kyananunagn, ComwHuK ANcK 6 ba BapoHKacHMOH Kysyp 2 Guman
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sancoananran. Qiuck xapakar iiynanmnoira nncBaran 3...8" Oypuak octia
YprarTinaum. Boponkaciumon Kysyp 2 INCKHIHT OPKa TOMOHW/IA XKOIUTAIITAR
Ba Yy Xocin KWIFaH 3raTHara yp}"rﬂﬂp]lil ﬁ‘;"HH.HTI{pHJ.I.'“, BDPOH'K&C“'MOI]
KyBYp 2 THHIT XONATH MHCKK: Kanda SKUH Giica, YpYFIApHH COMHTHIL
KeHmIr WyHda Kik 6ynaum. Bup jmcknn colnnkmap, olatita, Garapedra
itnFnaran. Bup MCKAN COMHHK WKKH JIMCKNNHTY HHCOATAH JCHMINK
l(,(vultll{,rlhplliill AXIIH KIIPKUJJ'.H. T}fI'IPOK.Ku axmmn GOTHHIT Ba EMHIITaH
Tympokaan sxumt Todwtanan. By sca yuu YeHMIHK KOMIMKITAPH MaBKYI
HIcGaTal KATTHE Ba HaM TYMPOKJapia Kymnamra WMKoH Gepaun. AMmmo
YPYEIApImIT GHp ICKIN COWMNKIAD ORIAH KYMUII GYKYPIHTH TeKHCIHIT
MKKH INCKINIapHIKITa HIcOaTaH NacTpoK. YpymiapHi KyMuLL HyKypinmi
CHKYBYI APYKHHATAP B MUIPOMIVINAADP ITOKHATH THPTAKHIHT XONaTHHI
Faraprupit Girlan coaanam.

125 - pacm. Commmnginap.

a - ankepan; 6 — KIWILCHMOI, B ~ CHPNIaMa; © — naifcHyon; i — NaHKATH (TaHka-
COLIMK); © — GHp AMCKIN; % — WKKI JHCKII; & — Mek/I0BYH TaplHILITT HKKH JHCKITI,
I = napaneimk; 2 — Kyeyp; 3 - Xankaua; 4 — nyHxk; 5 - yx éflcHMoH nanxa; 6 -
ameksn; 7 - xoprye; 8 - yarak; 9 - Konkok; 10 sa 11 — Teknc gwcknap; 13 -
ToswIarmy xanka; 14 — rarrak; 15 -npyxuna.
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Hxxu ducrknu comnurnap (125x-pacn) gowim sKIiap YpyFHHN SKHIT
yayH Kynnanmaamt,. HKEH JHCKIA cOmuK KyiiMa Kopnyc 7 Ba WapHKan
nogmunuuKnapia 6up-6upnra mucbatan 10° ocrnjga YpuaTnnram,
HapuIaHTaH Teknc aucknap 10 pa I paw nGopar. uckiaap moHa Xocun
KWinb, onn xkuemuua Tyramwagn. JHcKmapHIHr TyTAul Koilw opanmuriia
TYNPOKHH KHCHING KoXHIMHA Gaprapad KMAWI yIyH TyTam HYKTacH
FOPHIOHTAN NWAMETPLaH NACTAA, aMMO Jana lo3acnian GHp o3 1oKopH
Hoinawran. JUckIapHuHr GHp — GHPHra MAKCHMEAT SKMHTAMITaH XoiHLar
THpKum 1,5 MM an KatTa G6¥nmacanm Kepak. Axe Xomia Tanab KN
IraT4a Xocw1 6YMaiiiin Ba YPYRISpHITHT OHp KICMH [/1a 1034CHTa SKIUTI.
Hur naiirema gicknap aiinannG, TyNpoK Ba JCHMINK KOMUMKIAPHITH KECAU
Ba TMOHaEK TYMPOKHH MKKM TOMOHTA CHIXHTHO 3raTda XOCHT KIUTa.
Ypyemap Kysypian yTi6, sratya TyGHra TYmIatH.

126— pacw. Ynrir cesnKaniapHHIHT CHPNANMA COLITHITIL,

I Ba J2 - kponwreitn: 2 - Xomyr; 3 pa 2/ — Gyitnama Toprudnap; 4 sa 10 —
rafikanap,; 5 —poctiaw Gonmi; 6 - nnanka; 7 - tynors; 8 sa 20 - npykamanap; 9 sa
14 — cownnk xarnapu; /] - wranra; 13 — ypyFHu coTHpyB4H FHAmMpakya; 15 -
WMAArus, 16 - mivok; 17 - tyeuk; 18 — vexnowan vanid; 19 — skou qyRyprasioin
pocriaw Mociamacyt; 22 — pama.

Inckmn comHuEIap anKepmuiapra HIcGaTan MypakkaGpoK, ypyeiapui
EMOH KYMaum, TOPTHLITA KuPUILIHIN KaTTApoK. AMMO Yap sxunt nusos
GepaMaran, Kecakyaw, W3 KOMINKIApH KyN TYNpoKiapia ypyFin
KOHHEAP/IN 3Kaan Ba )’JIHPI’“ IIIICﬁaTil“ Kam T}'TIPOK. CIHmam.
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Top xamopnal xyeun uxKn OUCKAT COMHUKHINZ JTCKITapi Gup-GHpnra
uncharan karra Gypuax (180°) ocrmua ypHaTnnram Ba YNapHHHT TYTam
HYKT4CH WKOPH, HaTIDEaga GITTd COWNNK MKKMTA 3raTda XocHl KiUTaln.
Oucknap ypracuga Gymrysui BOPOHKa YpHATIUITAH, Y YPYFYTKasrmuian
KeNaiuran ypyelap OKUMHHI TeHr HKKH KHcMra axpatamt [uwcknn
COMHNKJIAPHINAT TYNPoKKa GOTHIN YYKYPAHTH Yylapra cHKYBYH
NpYAHIWIApHN GociMuEn YarapTapun Onnan 2 gan 8 oM rava coanaHaum.
Tyicknn coHnKHIAT ToprHinra Kapumnarn 70...95 H.

Yexaoeun 2apdunnn ukKu duckau comnurnap (125¢-pacm) cab3anor
Ba MOTUIN SKWHIAPHIHT ypyRIapiinn skmmta Kynnansmam. Tapumunap 13
JMCKITAPHINT TAWKN 03wlapira Geprkurnnran 6ymib, ypymapnun 6np X
Bil AHIKPOK 9YKYP KYMIII YuyH XFaMaT Kunams. Dapmnapausr gunaMerpiim
VIrapTHPHII OPKWTH YPYFIapHu KyMHII uyKypanruwy 2 jam 5 oM raua
coanaw MyMERH, COMHNKIAP OpKach/ia 3HYI0BYH FanTakya /4 yrarmmran,
¥ SKIITdH KATOPHHHT €1 TOMOWIAPHIATH TYNPOKHI 3MMUIATLI.

5-§, Ypyrnap, TYraHakuap Ba Ky4araapin KiMHOI MocaaMatapi

Brartya fesoprapiian Fi-Vaman k¥unb TYWraH TYNpox  YpyFlapHH
ik Ervaiin. Wymmr yuyn ynaprn TYIRK KYMIIE Maxcye MocaaMalap
Kyumannnams  (127-pacsm) : wneiiduiap, saropraynap, baponayanap,
FATTAKYATAP, MNCKIAD Bt YIAPHIHT GHPHKMACIL

HIneiidrnap (cydpammanap) enrin Ba ypra TYNPOKIAPLd IKIUITAR
YPYFAApPHI KyMuum yayn xynnannmagn. Ynap jgon, gon-yr Ba
KOMONHaLHAIamran ceankanapia Ypnarunamt. Cyuparara sumsnp 2 Gunan
cedlIKa COMNTENTA Doranran GHp KaTop Xwikaiup 3 gai nbopat, ¥ cowHnk
OPKACTULAN Jalld J03ACHIa IPKIH CYUPATAIN Ba TYNPOKHH TeKHCIIAI.
Cyupurvanap (hakar TOp b HyKyp OFIMAraH SraTYATAPHI KYMIIIN MYMKHH.

Sazopmaynap KYNPOK HaM eTapii GYIMaran Xymywiapia 1o, caG3asoT
By GOWKa IKMIVIAPHIHT YPYETAPHHN KYMHW y4yH Kiutasnnagn. Yoap

Gapmoxii Bt argupriann 6Yauwy Mymknn. Bapmoranaap Top pa uykyp
OynAMaran IraTNapHim KYMUIM yuyn MyIkannanran. Bupnoumnapn
NPYKHIKACHMON TYTKHWAN YTEUplanrad THmnap 7 (127-pacwm),
HKKITHYIUTAPH 9C4 Y4l Ba FHE TOMOIUIN TEKHC EKH GOTHK CHPTIN AFMAPIITIIAD
13 xypuummga xuwimnran. Ynap npyxmna Tascnpugarn  san 6 (Yaran 14)
rd Maxkam GepKHTIUITAN,

Boponanap (1272-pacM) Top KATOPAN ces/Kalapiia KEHT KyUTaniiaim.
Bopona rinumaph xawika 9 kypaimmmig 6¥nam. Xapakar xapagnma Gopona
TOPH3ONTWI TCKHCINKILL TeOpanMa XapaKaT KiviG, gana 1034CiHH CYIpaTMara
KYpa XU TeKHcHaiiin Ba yIIaH TAITKAPH KecaKMapHi Mafiganaiim.
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127- pacm. Ypyraap sa KyMyBYH MoCIaMATAD CXeMacH.

a - XATKANnH cygpartMa; & — QXM cyapaTMa; & — 5apMOK.I‘(R 3aropTaM; @ —
XaMKATH Gaponaya; @ — KOHYCCHMON TYFHIIN FANTAKYA; ¢ — WHIHHAPHK FaITaksani
3ArOpTaY; X, 3 — KOHYC TYFITHIN FaiTakuanap; 4 — gucknap; / - cownug; 2 Ba 4=
CHIWI Ba OFWp 3aixnpnap; 3 sa 9 — xankanap; 6, /2 ga 19 - pannap (¥xnap); 7 - T
& - Tyminw; [0 —xopmye; 14 - srynka; 13 - anapnmsa; 14 - Yaran; 15 - Wommpik
Fanrak; 16 = virum; /7 — wranra; 18 - waiita; 20 - cdepuk mick; 2/ - Goponava.

Fanmanvwanap (127x-pacsm) cab3aBoT, [I0H, MAKKLKYIOPH, JaRIarn Ba
MAXTa CEANMKATAPHI XaMia Ky9aT JTKaIm Malinfamapiia Ky ananimaui.
Fantakuanap konyc mimsap €Ki Keciiran KOHYC KYpRHIIILATY TYFIHIH
Bt TOPHIOHTAT KN KA aiianm Fimn DY MymKin, Yiap MeTanilan
KIHHann xn naesmatnk 6ynamn. Fanrakuanap Gurrramgan, kydr Xoma
Exkn Oup Heuramad (CEKLNANN) YPHATIWNL YIap SraTYarapHi KM
Giutan Gupra TYNPOKHH TEKHCHAIILN Ba IMHUIaitm.
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Konyce tyFmanu (rapauman) rantakdanap (1270-pacm) xap GupH
onTHTanan WEOpAT ceKUMANapra HAUTAN Ba HaM eTapan O¥nIMarad mamon
IPOINACHTA WANHHTAH TYNPOKTH XYUYWUIAp YUYH MIKANNaHraw NOH
cesnKanapuga ypuatiagn. Xap 6Hp ranTaKya NOHACHMOH TpogIuuTH WYH
6ym wouyc 10 pan nGopar. Byruaii mpoduin Sxums 3UTaHran YpRAYCHMOH
I03ACHHN IAKUTAHTHPAIH.

3aroprawin rarrakyanap (127e-pacsm) NaxTa Ba JARTATH CeAMKANapHIA
Kimnamnay. Bysuail yiiFyanamran Mociaama HucOaTaH KaTTa KeHIIHKKA
B YPKAWHIUIHKKa 3ra OyaraH sraTdarapid KyMI ydyd MyDKanlaHras,
Bywuga 3aropraunap sratiu KyMamd, Pe3dHKd KuiIHMpHIran LMIMHIPHE
FANITAKYA 3ca TYNPOKHH 3H4naiign.

Keciwiraran KoHyc KYpHHHIIHAATH TYFHETH (TapIHILTH) FAnTak4anap
(1273-pacs) Ky9aT IKHII MAITHHATAPIHA KY/UTAHIUTAIA. YIIapHIHT TYFITHIapH
16 xuppanapn Gnp-GHpHTa KapaTiral HKKITA KecliK KOHYC KYpHHNIINA
winmnran. Hm kapa€muga ynap odmiran sraTHaHHET HMeTIapHma
XapaKaTiannG, YHANT JAeBOPNapHHN CHIDKMTafH Ba KYYaTHH KyMaid.
Cab34B0T, MIKKaXYXODH Ba MaxTa ceANKaNapHHIHT FANTAKYATAPDH XaM
TYMPOKKa MY Tap3la TALCHP KA.

Micknap (127u-pacM) ypyrnapei (TYTAHAKIAPHE) MYKYP KYMHII yayH
MYIKaTanran. Yiap, acocan KapToWKa SKHLI MAIHANAPHAA YPHATHIAL.
Onatia, KA yKIapia ypHaTiirad cihepik mucknap kymnammmam. Jucknap
Grnan xocion KIUTHHAEHEAN Ny TanuAr Ganamumry Yiorapan Gypam Gunan
yaraprupiiamy, Texnc 1o3ara sKWIraHia IHCKIap opKacHia Gaponadanap
2] ypuarimar.

Tasny ubopanap
Crrmns, 9KHIT AITMapaTic, YPYF YTKU3MY, COMMNK, GanKa, SIITK, FATAKIN
HOBCHMOH, KYTH, FAITAK, TALMHHIA KaMEPacH, TYIHTIMY, KaTaK, FUITLK,
NHEBMATHE, 3KHW JUICKH, KAlTaprud, TYMHpPrid. MapKaillaH Kowmpma,
KOWNK, TPaHCMApTEp, MMCKAH anmapar, 3amxHpIH ANMTAPAT, CIHpa,
TPYOKACHMON, TENCCKOMMK, BOPOHKACHMON, rodpllanral, aRKip, Mamxa,
CHpIIaHMa, KHILCHMOH [HCK, YeK/TOBYH XailKa, mneiid.

Haszopam casonnapu

L. Tawyumnosun cunivwiap Kanuail sasndam Gaxapam? 2. MexaHux
AMMAPATAIapHHAT Typiapuny Kentnpunr? 3, Fantaknn HoBCHMON Ba FANTAK
THULIH aniapatiap Kaigad finkMa kuemnapgan nGopar? uckmm sxum
AlMAPATHHIHT Kamtall Typnapnt masxyn? 5. TThnesmatnk skum armapath
Kaujaii asswuminapra ara? 6, Karak-incknn skum annapath Giman
YPYFIAPHI MHKIOPIIAII TEXHONOMMK Kapagin Kanpait kewaqn? 7. Kaprourka
SKHUT MalHAATapiia Kangail annapatnap pratiram? 8. TpyGacMon

218



YPYF §TKA3rmy KaHgail as3wUIMK Ba Kamaunmknapra sra? 9. Cmpmamva
COLHWEK Kanygai KHCMITapIAH uﬁopa‘r?

3-BOB
YHHBEPCAJ CESLIKAJIAP

1-§. lon ceankanapu

Xo3upru BakKTiAa yHWwHKaumsnamran Katopnab skagnran
MyAaccantaturan (QoHYIHT) Tesxop (15 Kufc rada Te3miKia) cesIKaTapHITHT
Oup mewa xmin rypaapn mmna® wnkiivoxua. By onma yayr C3-3,6 Tasmy
MoJtens Xicobnanaj.

Vuueepcan muprama ceanwa C3-3,6 (128-pacm) nonnn (Gyruoii, apna,
CyII) Ba JQONWAN-UYKKaKIn (HyXaT, OB, cod) Xamua 6avan Gup kpynaGon
(Mapxymak, Tapik, ba Gouika) YCHMITHKIapHHHT YpyFTapiimt sknm Gman
GHP BAKTAA KATOP/ApPTd MOHANODP YEHTIAPHHE CONHII Y9yH MIHALUTAHTAH.

Cestnka cHuann panta /2, THpPKaul KypiiMac, JoHyFnT Kyrnen 2 Ba 3,
YPYEIAp yayi 24 Ta FaNTAKIH HOBCHMOH [ Ba YFHTIap YMYH IIyNHa FanTak
THMILTH anapatTiap 4, ypyr-yruT YTRasriunap 6, WKKH INCKIN COUTHIKIAp
9 Ba 10, saropraunap 8, TasHu-y3aTMa NHEBMATHK Fpaknap 11,
rigpowwnnap 16 j1an XapaKaT ONAIAT4H KYTapiuil MeXamisMmi Ba SKN
ANMTAPATIAPUTE FUIMMPAKIAH XapaKaT Y3dTairaH MEXaHisM Ba CesfiKa
WINHHH Ha30paT KHIAINTan KypunmMagan nGopar. Honyrir xytncn Tycnk
Epuani MEKH GYIIMTA @RpATINIrAN: ommn 2 - YpYFETap yayH; opka J
- yrurnap yayn. Tyenkua gapua 6op. Ypyr sa yrummap sKmnranga Japaa
KOMKOK, Diuman Emutanm, YPITCH3 sKIvIraiia aca Japya o9l Ba HKKH
6¥mmvra xam ypyr conumagn, COWHMKNAp NKKH KaTOp XoitnawTipanran,
Gy aca ymapHu JCHMINK KOMMKIADH Ba TYNPOK GIUTAH THKIUIMIIMHIHT
om0, COMMHKTAPHI HYKYPHAWTHPHIL NPYRIHATADHN CHENLW
OPKAMH COIMAHAIN; XaM TYPYX/IH, XdM SKKd COMTail Kyald TYTIIran.

Jlom Ba YFUT K ANMAPATIAPHITHT BALTAPH FPTaia AoiUTawTan THILITH-
JWHKAPIN Y3aTHII MEXAHAIMI Ba ¥3imm (o6rom) mydimamt Kapm Xapakar
BWIN Ba @XKPAaTIY  OPKaNH TafgHd FIIIMpAKAan afiflaiMa Xapakatra
KenTHptaan. Vamm mydTacHun MaBKYWINTH Xap WEKH FHILHPaKLan
allanMa XapaKaTHH anfapariapra ysatumw uMKonunn Oepea, wxparrid
3CA COIMMKIAP KYTApHIraHia Y3aTHIl MEXaHHIMIHE WKpaTWIN.

Kytimunr soc G§mimurapiira connaran Ypyoiap Ba YFimaap ¥3 oKimi
Giutan KN ANMapaTIapiHIHT Kabyn Kamepacuui Tyumpam. Ho xonatiira
TYWMpHATA  COMIMMKIap Onman cealka XapakaTIaAranga QoH Ba YFHT
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AnapaTnapHHiHr ainannt TYpran FAITAKTApH SKHTaaNran MaTCpHﬂ.lﬂiH
WIHATHPHG Nl Ba YPYF YTKa3IrwIapHH BOPOHKACHTa Tamnaiign. ¥ ypyr
yTRasrruap Giinda COWMNKIAPHUHT IMCK OpATHFH GyULIHFATa Kesai,
cynrpa iiynanmuprinap Gyitnya AyManaiiin Ba COIIHHK AMCKIIapH XOCHI
KIWITAH dpHKYara Tymaugd. YpyF Ba Jrumiapny KyMHII Xamia TYIpoK
penseduin Tekucam saroprawiap (uieiiduap) Gunan  Gaxapuianm.

128 — pacy. [JoHVFHT yHIBEPCAT THPKAMA CEATKACHHHHT CXeMacH,
1 = YPYT YUYH 3K annapat; 2 — YPYF Y4yH JOHYPIT KYTTHCHHUHT 65nHMi; 3 - frum
YHYH AOHFFIT KYTTHCHHIHE GYaumi; 4 - VPuT sk anmapati; 5 — notok (Has); 6 —
VpYF ¥TRa3Munap; 7 - oek octit Taxtack; 8 — saropray; 9 sa /0 — opka Ba onImHIR
HKKH [BICKTH colmmmg; [/ — nuessarnk poipak; /2 - crmuann pama; /3 — THprag;
14 — uykypanknn cosnanm; 15 sa 17 — pacrak; /6 — rugpouwnniHup; /8 - TopTKH.

C3-3,6 Gazaciya Kyingarn MomnKannaary cesKanap YHKaprIan:
aHKepI ComANKap Giuan, GUTTa MCKIH COIHNETAp GIUTaH, TOPKATOPIH,
KaHOMUOHYFUT, WOMHIOHYFIT, LIOHYFHTYT CesnKamapi.

2-§. Ceankanapuu Hira Taiiépram

Bk QIIHMAH  CCANKAHWHT HIOYH OpraHilapll Bad MEXAHWIMITApHHHHD
TEXHIK XOJN4TH TeKWHPIUTAMN, COMHNKIAP KONNalITHPIIAIN, YPYEIap Ba
YPUTHApnH GHp XMl IKHII MeBEPWTa IKMII aNMapaTnapH co3NaHnajm,
H3ITOPTTHYHN YHKHUIN Ba YPYFIIH KYMHIT GyKYPAHIH ¥pHATHIaH.

DRI aNNapatiapHitiie COVTHITTA wIoXmla IETHOOP KapaTHiamu.
Frnmpaknap afinanranga sKim anmapatiapiHHHT FAITAKIApH po3eTKa
Omnan spkun aiblanuug, KW COIMArHMMHHHT [acTard Kyn Gunan
CYPIUITaH/Ia 5C4 Ba)l FaiiTakurap Giutan Gupra Kopmycnap/ia CypHINIIN Kepax.
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Ypyr yrrazrmunappa ysnnnmnap Gymvacnurn mosnM. CownuKmapHIir
IMCKNEpH IPKUH ailianmum Kepak, Jncknapun Gup-6upira Teriil HyKTacHIa
ynap opacnpgarn THpPKAm 1,5 MM raga, tRrn Kammmmarn 0,5 wu
rauagapxnanraf ackacuuunr Kewrnura 6-7 MM OynHmm no3nM.
Tosanarmwiap Ba YpyF iy HATTHPIILIAPCH3 HILTA Mal aTiIamt. Commmkiap
THITHHN TYFpH, 3pKHH Xonatia Gocyswi NpyxuHATap y3ynanm sca Gapya
cOWHMKNap yayn Gup xun Gynimn Kepak.

ComBHKIapHA KOIUTAIITHPHIN Xap XUl SKHII cXeMarapH GefranraH
Maxcyc TaxTa épuamuga Gaxapunaun. Cownmknap Gedarmmm TaxTara
TYWHPIWIAMH Ba TH3MMHAap Ba BHAKatap Gjwartwm®, commmuwmap Opyc
6fiinya Kepakan xonmatra cypminG, xap 6Hp JUICK TaxTauarn moc Genri
yeTHra KelnTHpPHITAIH.

BHp TeKHe IKHIITA aNnapariapHi YpHATHII COTAI JaCTATHHHAT IHT
HETKH XoamaTnga Gap‘;a IKHW anmnapaTiapH FalTaklapHHIHAT KONMETHHH
poieTkara wucOatan Tekmmpimgan Gomanamy. Bymaa Xap Gup FaITak
KOpmycra TYNNK KHpraH Gymiamm fosuM. Arap rantak | MM Ba YHIaH
kynpok unKuG Typea, annapat Koprnycw GepkuTHm Gonmaapn yTEaImwiran
Gynkep TyOMmarm 9y3InNn9oK TewHK Gyitnda cypunamr. Cynrpa xap 6np
annapaTHHHr Kaanaiy Ba MY(PTACHHHHT KMppach opacHuari THPKHLW
TeKINMpHnag sa coimanamy. [Joumit skumnap yayd y 1.2 MM, #yxaT sa
Gourka KatTa ypyFm Yeummimknap yayn 8...10 MM Tamki K Kepak.

Cranwonapia sKWinnd GHp TEKHCHTHHH TeKIINMpHm Yiy# Xap Gup
anmapaTgan ypyeiap aipuM XanTanapra €Ki KyTiuanapra fHFTaan sa
TopTHAWIH. DKHIAN OHp TEKHCIHTH HoTeknomik Koadidmuentn H Gtan
Gaxonananm, y Kyinuarn opmyna 6Finaa xucobmananm

k
Zlﬁl'mi‘
i=1 - 1
xm
i=1

H= 00, (86)

k
byepua m= z m !k - ypmaua 6up annapam 6unax sKunzaH ypyaaap
=l
Maccacu; k — maspubada Kamuawau IKUNL annapamaapu cowu; m, - i
annapam GUIaH KUN2AH YPYZAAP MACCAcU.
Hounu sxkumnap yayn HoTekncink xosdpuuentn 6 9% nan opTik
GYIMacIuri Kepak.
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DEHIT MeBEPHIa CCANKAHN FPHATH Janara YHKHIMAH ONIHH aMIra
ommpinam. Frnmpaknap spii XonarTia G¥MIIH yuyH paMa ocTira
Tasinap Ky, Kytira ypyr commiai, CORHKIap Tarira aca OpescHT
Tymwramr. Cinrpa samsan §Ki anarpamda 6§ iHTA pELyKTOPHINNT KEpAK
V34T HACOATIT Bu FANTAKHIHT HITYA Y3YHIHI TAIIaHIL.

HucBuTan 3Hr TCKHE 3K MYMKHH GYMraH SHr KHYHK Y3aTHIO
WICOATIN B FANTAKHIHD 3HT KaTTa WOOYH Y3YHIHIE TabMUTUIaIau.
Byﬁ,uil FulTaK )rpymupnu KdM WHEKACTIAHTHPaNH. ?pl]ilTllLl.lll“llf
TYFPIANTIAT FIUUMPAK 7 MapTd ailAHTHpPIUITANLE CenNIKatinT OHp
TOMOHITIAH TYWITaN ypyFtaphy Topri6 Texkmmpronam. Makar 6rrra AULMPaK
AfiTANTAIIITI YIYH HaTIoKa MKKHr KYTaiTHPRIALH Ba FIUIUHPakIapHiHT
cHpnammmImT Xitco6ra omm yuyi 4...5 % ra owmprnau. Cynrpa onmmHran
mukiop Kyitngarn qopmyna 6¥iinua xmpcobnanran MHKLOp Gmian
COTTLITHPILTALN:

0, =107 Qbzndn, (87)

Gy cpua @ — awndupaxHi n ainanuuda kiunean ypye, Kry Q- axui Mevepu,
krira; b - kamop xenanuzu, M; 2 - commuknap conu; d - aundupax duamemp,
M; 1 - 2undupaxsiinune aiianuwaap conn (n = 20...30).

Arap Xaxkmkmil Mukiop xucobgarmgan 3% pan kynpox dapk Kmnca,
FUITAKHITHT XOMATH YarapTupiaun sa Taxpnba Kaltrapritai,

Cyurpa mabmon 6¥iinda ceaNKanNAT MKKHHYI SPMHIATH FalTakinap
BrpinyH ApUMIICK Xonaria YpraTimamd. Jana maponTila cesKann aKmm
MEBLEpHTa YPHATHIN CIUMHIAN YI4aHran lo3aua XaKuKui KniivMar Oyitmaa
TeKIIHPIUIAL,

Huwios SyKypasrara comuuiapay ypaarnm, Janara sugmm ongian
CCNKANHN TPAHCHIOPT XOMATHUR COMHNKIAPHH MACTIH HYKTACHIAH eprava
Gysnran Macotha TeKUMpHAATT Ba BHATIN-TOPTTHY Giman coananams, y 190
MM GYnHmn Kepak Fropmpax wrmamapugarn GocHM TEKIMPHIAIN Ba
0,16...0,20 MTITa erkasunam. Ceankannnr FIULNpAKTapiia Xap xiun Gocnm
pyxcar sriumaiign. ColmmKmapn 60T YYKYPIATI COVTATTYHITHT BUHTHHN
Gypab cozmamaum.

Hatoprruumm ypHaTHm. DKHUI arperaTiapiHUAT KYIIHH YTHmapu
OpAcTjLaT TYT4lll KaTOp/iap OPIHENHWHT Kenrmurn b un (129-pacwm) Ba
Ylap XapaKaTHHHHE TYFPH YM3IJINCHHE TALMIHIAI YMYH CesNKatapia
THAPOLIIHIIPAN uatoprrianap 3 sa /7 Ypraninamm, Hatoprimd cyprunamiran
urranragan nGopar Gynu6, yuunr vernga guex /0 yprarunranm. V. owmam
XOMaTHIR apHKYa — IKIVIMAraH Jala TOMOHHUAH 13 J4 HIT XOCIH KumamH.
Keitmirn yTHuniapia TpaKTopui TPUKTOPHIHT OIINHIT YHI FIIAHParHHH
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€KH M3ITOPTIHY 4 HHHT IMOKYTHHH H3TOPTIHY n3n Gffimya fiynantmpaun.
H¥cknan sHr 9eTrH COMHNKKAYa Macoda f“ H3TOPTTHYHART KyNodn feb
aranagn. ¥ Kyiimgarn dhopayna 6¥itnda xpcobnanamm:

B,+b ¢
L= (38)

Gy epia B, — azpezammune xampaut xenzauzu, sm; b — xamop opaauzu kenenuzu,
M; € — mpaxmopHunz oR0uH2U 2ILNOUpanapy opacudazu macoga, s (+c = van
UIMOPM2UY YHYH, -C — JH2U YHYH).

Yy ceankany arperatiap mstoprrawiap 3 Ba /] Ba makypearniinap 4
Ginan kuxoananaty. Yur pa wanm R3TopTIHUNApHART Kynmoun I, Gup xmn
YpuaTnnam, usKypeaTrHuHnHr Kynoun /, sca Kyiinarm gopumyna 6yiinda
Xucobnanagm.

I =(B +b-1, (89)

129-pacm. Waroprrirann ypnaTui cxemach.

1 - Tyraw xaropnap; 2, 9 pa ]2 — C3-3,6 cesnkacy; 3, /1 - w3 TopTrudnap;
4 - M3IKYpCaTrHYHHAT WOKYIH; 5 Ba [4 - H3TOPTIY HITApI; 6 — TpakTop;
7 = Tunumn GopoHanap; 8 - cuenka; /0 - jmck; I3 - sKWIMaran iiyaax.

3-§. AHFH3 CeANTKa-KYIBTHBATOPH
Anrns ceanka-KynTuaropu (130a - pacu) OHp BAKTZA Kyiingarn omne-

paustapHi Gaxapaii: K onIHian Hnos Gepim (KymLTHBAINI), SKHIT
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Gunan Jonagop VFITIGpHH COMNLI, TYMPOKHN swwiam, Gynma 70% maw
KT NoAnap cakiaaiin.

Ceanka Kyitigar acociii KHCMIapian NEOPAT: 0L TOMOHH MHEBMATHK
TasiFd FWLNipaK 2 ra Ba KellHHH 3UTariy FanTaknap /7 ra TagsHraH pama
5, YFUT-UOH KYTHCH 6, YPYF YUyl FAITAK-HOECHMOH 5 Bd YFUT Y4YH FANT4K-
T 7 9K AnnapatiapH, YPYF YTKaarmunap 8, mamka-commminap /,
KNI ATMapaTIapinHin XapaKaTrd KeNTHPHID MCXaHH3IMH, IMMAPOUIITHHAD &
7N COMMMKNAPHI KYTapiri MeXaHHIMI, THPKaMa KypinMa 3. Ceanka HKKH
MognIKamiEla b SHKIam: kaTopnab Ba KaTopcns (TYIIPOK ocTHTa
counB) skmm yuyn. Keiinnrien nankany COUHHKHHHT KaTTa KaMpaur
Kenpanr 6unan dapk KWlam Ba Ypyemapmi fijaaab TakcHMiam yayH
ApnM Konye Gitan kuxo3nanran. 22-25 oM KeHIMNKLA IKITaH fiynaKnap
opacijia 10 oM ra sKHH KeHDIMKAArH SKIIMarat HyTakiap Komam.

ComHmKIapHiHr TpYOKACHMONR TYTKHYIAPH paMard Ky3ranyBuad
6CPKI1TIUII“JH Bd HIIYH XONaTHa aMOpPTHIAWHA NpPYXHHUIapH Brman )l'll'.lﬂﬂﬁ
TYpIUTaL. DKII aNTapaTiapi JAHKHPAN y3aTMa G11an SHWIATT FATTAKIap
DaTapedcn ¥KuUan 3alKHP-THIINAH PEUYKTOP OPKaIH XapaKaTra
KeTHPIIALL.

COI.T.ImiKJIapH[I GoTHm HYEYPAHTH MAPOLIHIHHIP 8 uumr ITOKHUIArH
TAAHYHI CIWIKHTILI B4 TOPTKH 6 HHAT Y3YHIMIHHI Y3rapTHPHIT OpKain
CO3MaHa I,

130 @ - pacm. THpKamMa aHFH3 ceTKa — KY/IGTHBATOPH,

1 - mamka-comnik; 2 - MieBMaTHK TAsHY RUINPAK; 3 — THpKama; 4 — Tasing FHIHpaK
BHIKACHHHAT FKit; 5 — pama; 6 — TopTRH; 7 — ypyr KyTHCH; 8 - rigpounminap; 9 —
diKUAcHs KWIUHTaN Matka; J0 — ranTaknap Kporwrresing; /7 — srananm FANTaKIap;
12 — TopTHw rafixacy. g
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4-§. YpyrnapHi colIHHKIapra MHeBMATHE Y3aTairan ceaira

Ypyrmapun Maprasiamran Xofia MUKLOpAaiiiHran Ba yIapHil
COMMMKNAPTA NMHEBMATHK y3aTajnran Kenr Kampommn (5...15 w)
CCANKWIAPITITHT OTWIACH KelmHm maiiTia Kenr KyuiamuMoria, Ceamkaniinr
Gynuait Typir (1306-pacs) Kyiimgarn acocnit kuemmapian nbopat: Gyinkep
2, KN anmapati 4, BUATHAATOP 12, MyHAIITYKAN TaKCHMIar™  Gowda
I, ypyryTRasnimiap 5 sa 7, commmknap 9, saropraunap 8, Tasny-yaTia
Augmparaap /1, Bynkep ceskaminr MapKa3mii KHeasiiia yprarivirain 6¥mo,
y THuTrg 3 Ba fTHPHE NMpelMeTMApHN KNI anmmapati 4 ra Tyunman
carnaiijgnran typ Gunan xnxoztanran. TaKcuMIant KypuiMi BENTHISTOp
12, mapkasnii Kysitp 5 pa skka (xmu rypyxmi) ypyF yTRasninuap 7 yayH
MYHUUTYRAN Takcinmarm Gowrda J gan nGopar. Kaspamr ke 6 M
LaH KaTTa 6yaraniga WKKH MOFOHAIN
TAKCHMIAI KYIUTAHIUIAAN, SABHI YpYEIap
MAPKa3Nil Takcumaariy Gomwsaman rypyxim
KyByp G¥iinva Kywnmua TaKcuMmIarnd
Gomwara fiynanTHpumami, y sca yaapHu
COLTHMKNAp GYiinya TakcHMmaim,

1306-pacy. Ypyenapin mapkaznaumras xonja
MHEAOPIaHANral Ba CcOWHHEIApra
MHEBMATHE Y34TTHY CIKA cXeMacH.

] - Takenmmaw Gouracw; 2 - curiM; 3 - TysaToig;
4 — FanTaknn sKHIW anmmapar; 5 - MapKanit ypyr
YTRaznm; 6 — KoHyc Hafiua; 7 — ypyryTKasrny; & -
saropray; 9 — cownnk; /0 - apoccent Konkok; 11
— TAAHY y3aT™a FULpaK; ]2 - BeHTHIATOD.

CeankaHuur wu Kapagmnm Kyiimarmga
kevaun. Ypyrnap 6ynkep 2 pan tisnrmim 3
Epuamua sKHm annapati 4 ra xenam. Fantak 4 ymapun Mapkasnil ypye
YTKazrud 5 ra Y3aTa. Bclmmxmp 12 TOMOHIIAH XOCI KIWINHIAH Xaso
OKHMIf YPYFTAPHI 101G 0/aji Ba YIApHI MapKadil ypyryTRasrnd 5 6yiinua
TaKcumitarind Gouwrtac 7 ra ysatagm, Xaso oKt fiymiga Jpoccent KONKOK
10 Ba Topagauran cono (konye maiiua) 6 ypuamiran. JIpoccenm. Komkok
10 éppanvmga Xapo okuMummHEr Teamurn (27 gan 68 mic rava) COIMaHM,
KOHYC Haiiua 6 sca rantak 4 ocTHUA XaBoHN cHiipakmamTupnanG, ypyrm
SXIIN OKUMHCA MMKON Spatagn. Ypyrmap MapKasuii ypyr yTKasrmauwnr
0KOpH rofipranran KMCMiIan yTa Typub, yHINT [esopaapura Ky MapTa

225



YPIUIAIH, HATHAQIA OKAM TEKHCIAHAM, MapKavIaniay Ba TakcHMiam Gomrda
I ra rymamn, Vpyrnap GowdannAr KoHyccHMOH KOMKoFAra ypranb, ypyr
yTkasrmunap Gyiinua GHp TeKHc TakcuMiaHau sa 3.5 m/c TeumHkia
COIHMEI&p TOMOHMUAH XOCHT KHIHHTAH araTalapra }'Samllﬁ Jaropradiap
BOunan KyMivmam.

Byuuaii cesutkanapHiHr KaMpam Kearnurn 18 M rava (marakens). Ynap
YHIBEpCa], YYHKH JIoH B cab3aBOT IKHIIAPH, MaXTa Ba COPro YPyFIapHHH
KT XaMid JOHAL0p FFHTIAP BA 3aXapii KIMEBHIT MOUATAPHH TYIIPOKKA
COMIL Yyl MYIKQUIUHTEH,

Cab3aBoT ces/IKANApH XaM YHHBepcan XHcobnamaIm, YyHKN yap bapua
caf3aBoT XaMmila No/n3 Ba Maiila YPYFIH eM-XallaK SKHHNapH 3K Onian
BNp BAKTAA KaTOpMapra MUHEpan YFHTAAPHH COMHIN HMKOHHATHA 3ra.
DU TEKIC KYAKNH Bar MyWITATH 0347apra KEHT KaTOPIH Ba TaCMacHMOH
yeymnap Graan amanra ommpunaimn. Bynna, sxTHERTA Kapab GHp BaKTHIHT
¥3njia CYFOPHII 3raT/I4pH XaM OJHHHIOH MYMKHEL

KoncTpykumscira kjpa cab3apoT cesfKamapn NOH cesiKaiapy Kabn
Anxoananran 6¥nnG, ynapia cab3aBoT IKHIIAPHHIHT AflpHM XyCycHATIapH
xncobra onmuHran. Cab3aBoT SKHHIAPH YPYFIAPH, OMET/la KaM COUNITYBYaH,
ynapinit axmm Mirkuops 2...3 kr/ra gan Gup newa 10 kr/ra. Bynga micGatan
Caf3 KYMUII Ba TYMPOKHH SXIUA 3wamanuin tanad stimam, Wymuar yayn
YPUT KyTHIapia TYIHTIHY §PHaTHIALH, SKUIN anfMapaTHHHHT Y3aTHI
MEXaHHIMIA Y3aTMATUP COHIHI ANYa KeHT Yerapach MyJIKarUTAHaH, SKHIT
MITKIOPH 03 Dyiran KW4AK YPYFTapHH 3KHIILA KyLImMua DynKkepnap
YpHATIOIAMN. YHI4H TAWKAPH JUICKIH COIIHWEKIAP YeKTardy rapamm Ba
Imnarng FarTaknap Gnan kKuxoanamamr. Yinap yrua katra GymMaran
Genrimanran skn yykypianriTa (15 gan 5 oM rava) aHHKpOK pHOS KHUTHITHE
B IKIUITAH YPYFIapHH TYNPOK GITaH AXWH @I0KACHHH  TabMHHIAIIN.

CY¥TIO-6 cestkacH moMiop, GOUPIHT, KaTaMmHp, Gak/IaXkoH, KOBOK Ba
KaPAMHWHT YpYFHHI TEKHC l03ara Ba KyAKnapra foHanab pa yana6 skmor
yayn Mymkautanrad. CeallKa ONTHTA KNI ceKUMACHIaH HGopat Gymub
(131-pacm), ynap mapaienorpaM wirak 2 GHaaH MKKHT4 TafsRd-y3aTMa
FUUMpaK /6 ra Taguran pamara GoFnanrad. Pamala BeHTHASTOP, y3aTHm
MCXAHITIMH, ABTOTHPKAM4Y, 3rHYBYaH Xaso ?‘rxaanr'map Ba H3TD}'.IT[‘I7|'H.I"[HP
ypHatwiran. Cekuns Kopnyc, TY3uTrid & nn Gynkep 7, Baxyym Typuuarn
UHEBMATHE 3KHW anmapati /3, comwiuk 14, ommnrn 15 Ba opka 10

FUITARIIAp, 3aTOpTatitap J2, COWHAKIAP YYKYPINIHHI coanarmy 9 Ba cympama
11 jpan wbopar.

CeiKa XapakaT KIUirania SKHUI annapaTiapy aiTanau, critpaxamm
KaMepacHiaa BCHTIUIATOP XOCHI KHATram BAKYYM TabCHPHIA Ypyrnap

ANCKTAPHHAT TEWMKIAPHTa CYPHIAAN Ba ynap GHIaH YHKapwu
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(Kamepacigan) GYLIMIFHIAH COWNNK GYUUIIFITa Y3aTHnaln Ba Srardaninr
Inanran Tyoura ETKusnaagn. 3aropTadiap Iratdanm Tynpok Gian
KM, yinap OpTHUAH XapakaTiapnaérran raitakyanap JO Tynpoki
sunaiimn, cyipatsanap /] sca KaTopiiap yeTHEATH TYNPOKHN IOMIIATWIN
Bd I03AHIN TEKMCIaium.

131 - pacm. CYIIO - 6 cennkacHHUNT HIN Kapadnm,

J — ysarsnu mexanuami 2 — ocMa; 3 — pama; 4 — aBTOYNANTY; 5 — BEHTHAATOP; 6 —
Xaso Kysypi; 7 — Gynkep; & — vyaurrid; 9 — uyKypaukHi coanarmy; /0 Ba 15 -
Fanraknap; JJ —wneiidy; 12 - saropraqnap; 13 - skuw annapari; /4 - cownmk; 16 -
FHILGPaK.

Ysira akumagnran ypyenap MuKLopH axpatrid 2 sinkacin (13 1-pacs)
Bypui opkany yaraprapuiagn. Xap Xl JadaMgari ypyetapin sKim yaym
CeANKa TCWHKAAP AnamMeTpn Grman (hapKIaHanral Cakkims KOMIUeKT
Ivcknap Gunan auxosnanran. Katopary ysamap opacuja macota ysatsa
MEXANH3M PCAYKTOPHAAIH I0AY3TUTAPHI wIMAIITHPHI OPKANH, YPYEIApPHI
KYMUII YYKYPIHTH PEryMSTOPHUAT MaXOBHGK4CHAN ailTanTpim Giai,
KM ceKUuAnapunn Genrunmanran akum cxemacnra (50490, 50+100,
60+120 Ba 70 cm) sca Gpye 3 Gfitmua wirak 2 WHAT Kpomurteiitmmmn
cypui Gunan YIrapTHPHIWIN.

Cesntkannnr Kampam kenrmnrn 4,2 s, mmyn Teannrn 8 s/coar raua,
MeXHatT ynympopanra 2,1...3,36 rafcoar.

5-§. Maxcyc ceankanap

Maxcyc ceanKanapra MaKKaxyXopif, TaBIart, MaXTa ceankarapn s
Bowkanap knpam. Ynap onamia ocMa Gymamn. MakkakyxXopn ceankacn
(CKHK Ttypuuarn) capamadran (KannGpiaHTan) MaKKaxXyXopn ypyrumm
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yanab, keagpar-yanab pa gonanab skmm Gmnan OHp BaKTa YFAT CONHIT
yayn Myekananran. Cesutkara KynraGoxap, 6efla, IMONH3 SKHAITADH, apaxic
Bit GOTKANAPHHE SKHM yHyH KOMIUIEKT MOCTaManap Hiwtab whkiiran. Byraii
TYPUATH MAWIMHAHITHT acociil axpannb Typaurad qapks Xap Gup aKHm
anmapaTira ilrlplil\l ‘-B'd‘l“ﬂa]'lll W4 UPI‘HHHHPHH CEKIHATH HKOWMamnILH
(132-pacm). By nana pensediira SXum MOCTAIUHIIHN Bd 9YKYp/IHK Gyinya
YpyEnapuun GHp TeKHe KyMHINIAHN TabMHHITAiL. Cesnkaniur TyTnb
TypyBun KHCMHHH TypTGYpdaK Kecumin Gpyc / TaliKil KHIH, YATR
napannenorpamm mexannis ABCH Eppammiga mmdH opraniapHHURT
cexumsnapi Gepkurinran. Xap GHp ceKuus ypyenap yuyn Gamka 5, THK
aitnanim ?WTII JHCKCHMOH 3KHLT annapa‘m 6 Ba 3HdnaAruy FI’IJ].L[[IPEIK ? MaH
nbopar. Ceanka Gpycn ocMa KypiniMa Giian KHXO3MaHTaH Bd HKKHTA
TadHY FIUIMHPAKKS TasHaH. ﬂIICKCHMOH j’mT IKHIO anuapamapmmllr‘ Kﬂp
HKKH ceKumacH ONTTa TadHy FANQNPAKIaH XapakaT onami. Ypyr sxum
anmaparinapi Cclﬁl.litﬂﬂitpﬂﬂllﬂr TasHY FHIUHPpaKITapHian KapuKHTI‘ll
KeITHPHIA.

132-pacm. MakKaKyXopH cesTKACHHMHT CXeMaCH,
1 — Gpye; 2 - ocum KypuasMacy; 3 — YIHT 3K annapati; 4 — YruTyTRasMH; 5 — ypyr
YayH KyTH; 6 ~ YpyF 9Kuur annapati; 7 - ceKUHs manaMpary; 8 — courHmk,

DKM MEBEPH YIaTMA MEXAHI3MUNHHT 10NMY39TapHHN aTMaITHpHD
AMCKHHMAT dilaHiI YACTOTACHAN Y3rapTHPHIN OPKANH COIMAHNAIN,
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Nuesmatuk ceankanap (CYTTH sa CYTIT Typngarn) MakKaxyXopiii
AKKa1ab IKHUI yuyH Mynmanmanran 6§ynn6, aMMo ynap yHmBepcan
MAARWTap XHcobmanann, wynkn 6y ceankanap Gunan xKynrabokap, Gea,
COpro, cab3aBoT Ba MO DKUIITAPHHA XaM 3K Mymkis. Bynmail Typaarm
cesnKauuHT (133-pacm) acocii KHCMIapH: pama, BeHTIIATOP, TASHI-Y3aTMa
FILIHpaKaap, KW ceKUNHIapH, aBTOTHpKama, rHipouundnamran
i3toprria. Pama 14 naitpanyranran Kyricumon Gpye kypnnmmima 6yanb,
YHTa aBTOTHpKaMa J, JIMCKCHMON FHT SKIUI annmapataapn 2 pa BERTHSTOP
3 ypuarhnran. Pama Tagny-y3atMa MHEBMATHK FWIANPAKTap /3 ra Tadanaj.
Pamara napannenorpans Mexanusiiap J2 Epiamiia SKim CeKIuAnapn
Gornanrail. BenTHisTop sKWIL annapar/TapHIIHT CHIiPAKTAIINI KaMepaciia
CHIPAKNUK (BaKyym) SpaTHIN Y9yH X#sMaT Kunagn. ¥ ynap 6mman xaso
YTRa3yB4H KyByprnap opKaiH Goftanran. Bermmunatop ceanKaja ypHATIUIAR
THUPOMOTOP EKH TpakTopHHHr KyseaT omum samiian (KOB) xapakarra
KENTHPHITAlIH.

133 — pacw. [IneBMATHE CeANKANNMHT CXeMACH.

/ - aBToTaKnr; 2 — ypyr sKHW anmapaty; 3 — senTanaTop; 4 - Xaso yrainm; 5 -
GyHKep; 6 -3UWMNary FANTaK; 7 — wacid; 8 — saroprax; 9 — sxmu annapari; 10 -
COWHNK; /] —ypyrjiTkasruy; /2 - napannenorpaMm Mexanuis; /3 — tanny ysarda
FUGtpax; /4 — pama.
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TIHCEMATIK TadHY-y3aTMa AUIIHPAKIap /3 paManiir TasHy sasndaciim
Gakapain Ba IANKHPAM y3aTMma EpAamiuiga YFOT Ba ypyF 3Kuw
AUMAPATIAPHINT aiinanTHpamt. Xap GUp ceKund NapauIcIorpaMM MEXaHn3M
12, Gynkep 5, sk annapari 9, comnnk 10, saroptat 8, swumanmi rarrax
fi ma cyupat™a 7 janm nGopat. TopmionTan aiiamig YK [MHEBMaTHE
JWICKCHMOH 3K anmapaTi 9 Temukmaph MiaMeTpin Xap Xigl pa Maiiga
YPYEAN SKIIAPHIT 3KHLT YIyI TEUNCIap YpHILl KeCHKm MHckiap Oian
TapMutranran. Ceska yPYF KU Ha30PAT KIUNT YIyH (POTOIEKTPHE
gaTuii ucbob Giuran KUXo3manran.

Benrwmtop 3 GHAuH X0CH KIWIHHTAH CHAPSKIAMTAH X4BO KyBypiap
OPRAIN SKIN ATTApaTAapy 9 WIr CHiipAKIalII KaMepaTapirt yIaTimam.
TatMuUnmam KaMepaclila TYpram YpyF SKHIN JHCKHHHHT TelKIapira
cypiIail Bu Y G11aH BAKYYM IOHACHIAH MMACTr4 - atMocepa Gocumi
JoRdcHT onnG YHKIUIG Ba Gy epia MHCKIan wxpannd cowmmcmap 10
XOCIUI KUAran srat TyGHra Tymam. Ypyriapii sKmm Grnan GHpra auckim
aKmm anmapatin 2 gaH YruryTKasrma [/ opKami KenaiHran yroTaap
coniiam. YRmaap ypymapian nacTia Ba &0 ToMon/a sofinawa. Ypyeap
B VATTMp KyMyBun aleMenTiap 8, 6, 7 Tancupiis TYnpok Grotan kM.

Kamopaap kenznuzn sKH ceKIAmapun pasa Gpycn 6yiinga crurknTio,
KU MEBEPU YIATMATTINE I3 IATAPIAI WIMAITHPHG 3K AHCKIAPHITHIT
WILIATIInT TCUNIIIT Y3rapTIpHILL, Ypy2aapril KEMIWE 4YEYPANSI 3Cd COLTHITK
XOJATHHN 3MSAn FuTakka ncbatan §3rapTipii OpKaI co3manain.

Jawrarn cesnkacy (CCT mypimtarnt) KannGpianran Kail JTapGirs ypynmn
HoHata® axmm Giman GUp BAKTAa MIHepan YRINTAAPHN TYPOKKY Comim
yuyn symkannanran. Ceankanapiimr nKKN Xun sogndgukaunscn
Kyunatmaanm: Katop opamien 60 oM — Kany MUBIACH CYFOPRUIAANTAH
AYAYIIEp YUyl B Katop opwinii 45 oM — BUBTArd  CyFOpIIMATUIHTaH
Kyayiap yayn. Jlapnarsn ceanxamaprunnr KoHCcTpykTHE cxemac CKHK
TYPIAUTH MAKKRFXOPH Ceqankach KOHCTPYKTHB CXEMACHTa VXA, YYHKN
YIAUpHIHT XaM WO OPrafiapi CeKUMI MpHALNMIA KofUTaluran. Xup
Gup cexuma (134-pacM) napawmienorpaMm MexannaM ] Epmammia pama
Opycn Grutan Kysrwtysyan (wapnupiu) Gopmanran 0¥au, ypymiap yuyH
Gamka 4, skim annapati 5, KoMOWHaUMsMamwran cupmanya cownnk 9,
JArOpTAY 8, WA PUILIPAK 7 Ba cyupatva 6 uan nGopart, Ypyr sxmm 5
B YRHT KM 2 ATHAPATIApH CEANKaHMUT MHEBMATHE Tasid—y3aTha
FIUAPATHIAN XapaKaTra KeATHPIILYNL YPYrmap yuylm 9KHID aniiapatd -

JNCKCHMON FopHzoHTUT aitmanmy §xom. ek mnnr unanngpeiMon 03achya
KaTakyalap 1/3 Kagamra cingnm GIIan y9 KaTop soiimamram.

DI MEBEPI (IKNI KalaMit) HCKIAPHT ailiTaimii Tesmrmmg yarapTim
Ba GHp KaTOp KaTaKYalapii CCKTOP-ypHaTMa GmiaH GepKuTHII OpKamn
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coananaui, 6y Katopuusr 1 M ga 12 gan 50 rava ypyr sKumira WMKOH
Gepaum.

134-pacm. Jlamnars ceanKacHHMHT CXEMACH.
1 — Tasig-ysamma munuspas; 2 — Yrimekaw annapani 3 — YRTiTranm; 4 — ypyF yuyH
Gawka; 5 — ypyr-sxuuw anmapaTi; 6 — weiidy; 7 — 3ran FaiTa; 8 — 3aroprad; 9 -
CHpMaHMa cowmnmk; /0 — 3K CEKLMACH oCMaci,

6-§. TlaxTa sKMII ceanKanapu

Tyknu unrirmiap FATTAKIN anmapatiap Gunan xuxozmanran CYX-4A-1.
CXV-4-1 pa CMX-4-I, TyKCH3NAHTHPIITAN TATHTIAP 5Ca ANCKITH anMapaTiap
Grunan xuxoananran CUX-4A-T1, CXV-4-11 pa CMX-4-11 cesnkarapn Ginan
yanab éxn Katopiab, Katop opawtapunn 60 sa 90 cu xkunuG sxmnam. By
CesNMKATAPHI 3K annapatiapn 6up xnn npremnnga wootadin. Wymmr
yayn mucon tapukachga CUX-4A pa CMX-4 xamia miuesMatiy surut
SKHII  CEATKACHHINT YMYMITIT TY3HIMLN GHIAH TAHIIAMI3,

CYUX-4A pycymam cesanka. By ceanka karopnap opucuan 90 cat xunn6
YHIHT sKnmra Mpekamnanran, CUX-4A ceankacHHMHT HEKH X nmmab
YHKAPHIUAE KY/UTamIMOKLa: TYKmn surut skamran CUX-4A-1 pycywmn
CCANIKA Ba TYKCH3 9HTHT akajmran CUX-4A-III pycymnn cesnka.

CYX-4 ceankach OMUWHIN CesKaTApIaH KOHCTPYKUWACHHHAT §3Nra
xocnuri Gunan hapk Kiwtam. CHX-4A-1 cesKacira TYKIN SHIIT SKIran
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TYPTTA anllapar YpraTHArad. DKH ANTApaTIAPHHUHT Xap Onpuia
COMHNKEY YUrmT T)rm)fp'll’ﬁ Typajuuran 60TTa IKHID FAITATH 5Dp‘ anmnapar
CesIKa PAMACHHITHT KeTHu Gpycnra KpoHwTeiin EpuaMinta ypHaTIviai.
By ceanka $nrimHin KaTopiab, yanaG (ysanap OpPWIHFHHN Xap XiUl oapuu
MyMKiH) B4 gonanal (IyHKTHP yeyiia) ska onams. Cesikara ypHaTiiran
MKKITa (VAT Ba 4an) opurim samn (135-pacs) sKHI anmnapati yd XocHn
KIUTHI annapaTitiin XapakaTIan TP BULTapra aiTanMa XapaKaT ces/ika
FIULIApAKIApHH GHp XU 3aHKNPIN YIATMUIAP OPKAIH Y Tamt, Tyxmn
MUIT SKaMFH aniapaTiapiiir Xap GUpin my Bl 3UiCKNPIN Y3aTae
EpiLaMiLa, YA XOCIT KIUTALran EKH ARk HOPMala IKa/iirai anmapatiapii
3ca KOWMYC PCAyKTOp/ap Epuamitia XapakaTianTHpL.

135 — pacw, CHUX-4A-TIT maprann ceanka. | — aniy MUELOpMa KD
APt 2 — commmK CEKIIMHCH, 3 - yururnn KFMHJ.[H[‘HH I OpPrammapin
cexnusAcH; 4 - pama; 5 — UACAT caknamauuran muumw,; 6 -
xapaxa‘r.rlaﬂmpysqn Yar pan,; ? - Mapxep.

Vanup opwineHe Ba KW HOPMACHHT YIrapTHPHIT Y4YH CesTKAHIHT
SAICRHPINT Y3aTMATAPIMATT WTMALIMa JTUY39aapaan (hoiiiama HIuTm.

CYUX-4 pa CXV-4 typuyarn cealkalapfa WUUTATHIAQUTAH JIICKAN
ANMApATHNAT YMyMuiT Ty3mmmmn 136-pachaa KypeaTinrad. ANTAapaTHIHT
acocHil KHeMIapH cHpTHia 48 KaTakKqain scanral KA [MCKN 5, JHCK
KaTaKMacilary OpTHKYA “HrHTHH 9eTIaTYBYN JACTAKIN KailTaprug 4,
KATAKYaarid YpyFin TYMHpYBun wiiysva (tyumprig) 9. opanmk uian
KOPIYC, BEPTHKA/ BaINKLAH KATAKYANN MUHCKKA XapakarT y3aTysum
wecTepHsinap GIOKH, Y4 XOCHI KIIYRYn nappak 6 pa anmapat TyGugan
nGopar. ek 5 BTyNKafa aiifaHyBqH TapAdiira WKKHTa BAHT OHAan
232



GupnkTHpTay, JacTakny KaiTapri Ba Iojly3dda XolaTiapin BANTIap
Gumun pocTianaay. BankaHHAT KONKOFMard MapKasmii TEmmK pediid
anck Gmnan Ennman. EnmumamTapysun TYCHK I Opaink KOpPRYCHIHT
KYHIAMAHT KeCHITan Xoilura YpHaThian.

Annapatnap 48 Karakdaan UHCKHaH
TAWKAPH, KYIIHMYA PABHILLE MaKKaA§FXopH
B OK KYX0pH EKH NONH3 IKHMIAPH YPYFHHI
KW yuyH 8§ RaTakwanu (xap Kailcn
KaTak4uara 4-5 Ta ypyF cHFalMIaH) IHCK
BIUTAH XaM XX OIAHAI.

JIucKknapnuur KaTaK4yanapH YpPYFIapHi
nonanab wxkpatnd onca, ynap ypyeaapmn
donanal axpamuf onyeyu QUCKAAp ACITITU. ¢
Typyynat ax; 6 oxyeuu duckna 2 ¥ap ©
KaiicH KaTakyacura 2-5 Jan ypyF cHFam.
Howanab axparnd onysun auckmap Gup-
GUpIIAN KAaTaKYUIapUHIHT KaTTamur Oian
dhapk knnamn. Mucknap KaTakdamapuianir
Fryamnapira Kapa® T¥pT xun 6ymamm, 1, 2,
3 pa 4 rtaprn6G pakammapn OGnnan
Genrumataun. HCKIapHIAT TYPH YPYEIHK
SHIHTTAPHIHT (TPHKIHTITG Kapad Tanmananr,

136— pacy. [IHCKIH annapaTHHHE MILIANT
TEXHOTOTHE CXeMacH.

I — konkek; 2 — Gunka; 3 — eHMUUTAIITHPYEIH
TYCHK; 4 — jacTakian KaiTaprud; 5 — agum
HMCKH; 6 — ys XOCHJI KHIYBYH Mappak; 7 —-
KaifTapriry, & - akum pgapaach; 9 - jongysda; ! g
10 Ba 12 - suntnap; 11 - npyknuHa.

AnmapaTiHr GanKkacn 2 ra SHIHT THUMPHILLIH ONAHT KonKoK /
HI ounB, [MCK 5 HHUHI YPYFIHK WHIHT Jnyamiapira MocC 3JKaHmim
TeKwnpiviagn. Bankara cOMHATAH YpYF Tycuk 3 WuHT 4 Ta JyMaiok
TEWMWKAUPHIGN MacTra FTHO, KaTakqamn IHCKIHNT yeTngarn Ganamymim
50 Ao sm Gy muTHRE TYUMpaIH. By TYCHK S THTRAPHIHT [HICKKA Gocinimm
KaMalTHpHD, KaTaK4wIAPHIHT YPYFra THAHILAAN axunaiim, Gaukagarn
YPYFIap MHKIOPHHHHT 3KHIT XKapaunra 6J1ran Tabenpimimm nacailmipau,
YPYFNapHUHT WHKACTIAHHIINHI Ba THK BaMHKHHHT afimamiunira
capuraHaMran KyYHI KaMaiiTHpaim.
BEn MeKn ailTaHranga YHIHHNT CHPTHIA YPYFIap ANCKimnr alimamrm
TOMOHNTA KapIIH fyHaTNmIa cHpramam Exn fomwrail Goumraiign. Hncbnii
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XapakaT Tydhaitim ypyrap KaTakualapra TYiIaln Ba KaiTapray 7 ToMoHra
yrams. Kairaprira gonana® skysun ANCKHAAT KaTaK4aTapura KUpHG Koiran
HMKKIITIN YPYFAW KaifiTapamn Ba Kopnyc 4 HHHC Tarnra daxat 6Hp nona
SUIHTHH §TRasam. Oatia, KaTaKyanapra 4alla KHprad Ba y3yHIHTHHHHTD
2/3 wuMcMA IHcKgan KyTapuin® Typral WKKHHYH YHIHT KaiTapimaim.
Al’[l‘lilpﬂ'l’ﬂﬂ.pﬂl’ﬂlr HUPMHJ'I HIITamA  Y9yH KaTHK‘iﬂJ’]ﬂP}IﬂH Kafl‘rapnnran
YPYFIap KaifTapritdHHHT KOpIycH 4 omiia TYInanub KonMaciaw, YHWHD
o cipti GYitnab nuxapn ToMoNHTa (MapKasra) Ba IOKOPHTA SPKHH CHIDKHILN
xepak. KaiiTaprouuuHr TYMmyFi (ol M4cTKN KHCMH) KaTaKyara
yIYRAUMHAART 1/3 KucMugan KYNpordra KHprad YHITTIAp My KeJramia,
npyxnna /] HUAT Kyunnn eHrnb 0KopH KyTapunaii na YHIHTH Kopnye 4
HHHT Tamra yTkasnd woopams. Wyman ciur afitaprna Yma npyxnra
TancHpiiiia GoUUIAHFIY XonaTnra Kairram. YUnrmTnapHiuHT MafganaHMacimm
Ba WHKACTAAHMACTHIT Y4yH KAflTaprayd 7 HUAT TYMUYFH GHNaH AHCKHAHT
jo3ac opacnarn THpRAm 0,5 Mu Jlan KaTTa, KOPIYC TATWTa MKKHAYH
YHIHTHHAT YTHO KetMacanrs yayn aca |,2 Ak gan Kiauk Ommmm mo3nm,
TupKIin akpaTriiiHr KWIHK enKacHiH 6ocnb Typamiran 6onr 10 Gunan
cOsNaHaii, AXPATTHYHHHI ONJHHTH AYMaloK KHpPPacHTa YPYFHH
UMKACTIAHHIMNTE onnb Kenmaiimuran wopMat fifRanran Ky Kyfiunrania
(5,0 H janr kaTTa 3Mac) YHHHD TYMUIYFH KOPITYCUd IPKHH CHIKHLION JTO3NM.
Kopnyc Tammra ¥Tran uHmiTaap aitanysyn ongysva 9 TascHpHila mactra
rymags, IOmuysva xomatn sunt /2 Giwnan poctnawagn. Hactax J3 winr
YAYH eKacH YUIgarn YKKa spKuE aiinananiran Kunnb ypHaTHAraH Jomysda
T'III.IJJ'IHFI!!II"IF KalaMil KNI JHCKHN Ki{THK‘lHJIﬂpIIH]I[[T‘ KalaMHAra TCHI.
Hopman Xonmatia mMyauamiur THIIN OHCK KaTakdacura wkupamr. ek
AIUTAHTANA 3ca KaTak wiap Gman gomMiii THnaunnuga Gynran wanysda
YPYHIap TOMOHIY aiilaiagy. VPYFIapHi TYUIMpHIN YIyH 3apyp 6ynran xyu
HKKH iy npyxitia /1 Giian Xocin KWTHIH, ANMApaTra aXpaTriring
YPHATHIIAAR QMK BAAT /2 EpaMInia ToNTy34a THIDHHIAT MACTKH KNppach
Gunam Kopmyc 4 HUHT WYKH LEBOPHHINT MACTIH KMPPACH OPHACHIATH
THPRHIIAH 6 MM ra Terr Gmmmmnn TasMuiiam so3m. By Jdam sunTHmEr
KomTprafiKacn Grutan yumiab rypinanr. ¥ KaMaiirania ALy anunr THIITapH
AHCKHHAT KaTaKyatapira eTapin Japaxala KHpMaiili Ba YpyFHH TYpTHG
TYWHPHLW KOGHARATH Macasin.

Kataxuanaplan Tymran SHruTIap KM Japwacn 8 opkanm yTib, yx
XOCIUI KHAYBYH anmapar TyGHra Tywagd. Vi Xocmn KHAYBYH ammapar
Napparit 6 yulyKens TyuraéTran SHIHTapHE Typyx/tapra aXpaTail, cHIHpHG
TYIMaliLn, cesNKa MabiayM Macotamm §Trad, yNapHH COIIHHK HYHIa
TaUlaitin. Ypyenap commnmk Xocwn Kuiran sraTtaaga TYN-TYm 6ynu6
KO, Ya[ard ypyPiap coii Mappak KypakyalapHHIHT COHHTa GORIHK,
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Bk annapatnapn 3, 4, 6, 8 Kypakuann nappaknap Gian KuX0ImaHI
MYMEKHH,

Monynnu naxta ceankact CMX-4 opannr kenminri 60 sa 90 cu 6ynran
KHTOPJIBPI‘H TYKIH, CapalaHran TYKCH3 Ba KOﬁ“IUI-'d.lil"dll YHTTTH,
MAKKaXYXOpH Ba COpPro ypyEIapyHll TeKHC Mantara, oimnil sa ycTn
TEKNCIANTal NymTatapra fonaral Ba MoHa-yanad sk yays MyUKLaHTan.
Hon yuyr Makkaxyxopn 70 cac JIH KaTOp OPaUIHFHTE IKFTIUIN MYMKIH.

D Gunan GUpra aMaIra OWHPIITAL:

| MHHEpaT FFUTIAp Ba YIAPHHHT KOPHIIMAHHHT Xap GHp KaTOpHUHT
E€H TOMOHNTR COJIHLI;

" Katop Xyayaura Gerowa Yraapeu Ynampum yuyn repbuung
IPATMATAPHHIT NYpPKall,;

®  CYFOPHIN X VAKIapHHI 0L,

By omnepaumsnapin GaxapHmn ydyH TpakTopra cesnka Gmnan Gupra
YHHBEpCwT KynbTHeaTop-o3ukiarmmy KXY-4 Huar §rrmmarnaim ommnm
CEKIICH HIUMH Oprafiapi XaMid WTAaHra naxta mypkarsy OLIX-12-1
ociutaun (137-pacs).

137-pacm. CXM-4 Mo/yIumi SHOIT IKHI CELTRACHHITHT YMYMITH KypHuHUIL,

CMX mouymnin cesnka MOXYITapiad Ty3Wiran. DKHul TexHoIormk
HAPAEMHHN TYAHK GaXapallira annapatiap Ba YpYFi KyMaCiran mwdm
Opraf/Tap KOMIUVICKTH MoJVAHI TalKn Kumamn. Xap xaiicn momgyns (138-
pacs) Gankamn SKUI anmapaTi 8, Mappakin ¥4 XOCHI KIUTyBui annapar 6
Bil YIAPHHHT KapUarin Bain 7, CCAMKanyunur YMyMuil Kywianr 6pyci 9 ra
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NAPALNENOTPaMM MEXAHI3M BOCHTACH/A YPHATIIIAH COIIHUK 3, 3aropTawiap
4 wa npuKaTka 5 paw nGopar. Xapakar annapatiapra TagHy FULIHpAKIan
JAHAAPAN [ Ba Kapuanau y3aTMaiap Epaaniuia y3aTiwlaun.

Mojrynapun 6pycia cwnkntib, Katop opanapurn 60, 70, 90 cm Kumb
J3rapTHPHIN MYMKRH. DKNII anfiapaTd yHusepean GimuG, 4MINT Typhra
Kapab THHUMM FaNTaKNAp €KM KAT4KYANN AWCKnap ypHarthnam. Turmr
GAHKACHHIHT XakMi GolKa ceankanapHHKuian gespnu 1,3 Xucca KatTa.

138 — pacm. YnrnT sxmn cekunacu (Moayn).

= 3zmamfnu y3aTMma; 2 — 3KHII YYKYPITHTHHE pocTiall MeXaHHaMu; J —
COIMIHNK; 4 — 3aropTay; 5 — MpHKaTKa, 6 — Mappakiii ysi XOCHI KUITYBHK
annapar; 7 — KapoaHmu Bam, & — KM anmapatd; 9 — kiHgamaHr Gpyc.

CeanKanuur sxwm AMMapaTH ONAHHTHmapra auchaTan amya
MOJIEpHISAAIAITAN. ¥ yHHBepcan 6Ynn6, counnamuran Ba coMIMaimran:
TYKIH, TYKCH3, KODHKIANTAH SHITTAApHI, MAKKaXyXopH, copro sa Gomka
YPYEAEpHI 3KHIIra MynKananran (139-pacn).

Counnagsiran ypyrnapun skuma 6yaxep I ra yrum juckn 2, KafTaprid
3, KaTaK4anu MicK 4, YTim Xankacw /0, ¥k 17 Gunad Gornanran Ba KOPITyC
7 lta KoOiUTauITHpIIran, KONYCCHMON WiecTepHanap 6 ypHaTHIaln.

KopnycHunr Temwknapnga eTaKMOBYH 10/y3ua 5 Bd KOHYCCHMOH
wectepns 8 ypratwiran, M sapagmia ysatmann angan aiilanMa MOMEHT
KaTaKiIi IHCK YpHATHATan KaTTa KOHYCCHMOH WIeCTEPHATA Y3aTHIa.
Yﬂﬂp OCOHTHHA @R PpATIiY Tarura KHpaan Ba YpyEnap aratrda 3pKHH TYLTaH.

Tykm wurirmmap Gunan nuutaraiiia GyHKepra TY3HTIMHIHT THAHHIPHK
Taékuach /3, skmmw ranraxn J4, maxcyc sunt /5 pa Tyauromd Toxu 16
ypuarinym. Pydxa /2 Ginan sKAm MebEpH CoIMaHIN.
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TysnTrM Ba ToX YPYPIapRH TYXTOBCH3 SKAMUINNEN TabMUIUIilLn,
OyHua ylIap cOWHNKAGP XOCHI KHATAH araTyanapra OHp Tekuc Tymam.

139-pacm. DRI ANIMAPATH CXEMACH.

a4 - COMMAYBYAH YPYFIapHH IKMWL, & - TYKNH wumaTnapnw; J - Gywkep; 2 -
CHIMMMAIITHPYIH AHCK; J — axpartrid; 4 — 3KHIL MCKH; 5 — cTAKIIOBNH HoJIy3ta; 6 Ba
8 - KoHyccHMON wWecTepHsnap; 7 = Kopnyc;, 9 — ysatMani panik; J0 - i Xamkacu,
11— §ix; 12 ~ pyuka; 13 — Tyaurry Taékuacy; 14 — ranrak; 15 — Maxeye BinT.

IMHeBMATHK YHTHT IKHIN COATKANAPH NaxTa Ba GOIKa YOIHK SKHANADH
YPYFMApHHW joHanal pa yana® skmm yuyH Mmynkannasrad. Yaap Gerona
VTUTapHE FIIHpHIT YayH TepGHINHL IpHTMATAPHHH MYPKaiIiran Kyunmya
Mociiama Guman KHX03MaHalu.

Cesnkanap ocma, 4, 6 sa 8 Karopni 6116, 9 kH cimdyant TpakTopnap
Gunan arperatnanam, Yimap MycTakuI WImaiiinras aiipus THEBMaTHK 3K
CCKUHANAPHIIAH HOOpaT.

CITY-6 nueBMaTHE  ceANKaHWHT akum cexumicn (140-pacn) pama 1,
YPYFIap yuayH OaHKa &, MHCBMATHK IKHWI anmapati 2, 9aunum cownmk 3,
IMAIArY 6, 3aHAKHPIN y3aTMa 7, BenTinaTop 12 pa racmann yaatva 13 gan
Hbopar.

Pama Gunan Tasim nuanka /6 HUHC I0KOPH KHCMI OPACHIA PAMAHMHT
Xap Gup TomoHuga GWTTANaH TopTKM Gmnmad npyxuHa 1] ypHaTmaram.
TopTkn commnknu  jama penbeira MOCTAWNIINHI TabMHRIAM Ba
Kepakinn GocHII KYMHHH XOCHIT KIUTAlH.

CownyuKHMHr ropu3onTan Xonath sa 4..12 oM opwmkiarn nmnos
GepHin HyKYpIHIHTA TOPTKH 5 EpUaMuia COIMAHMIN.
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Benthnarop /2 TPaKTOPHHHT KYBBAT OINUI BTHIAH XAPAKaT omaii.
DK CeKUMACHUIMIT connra 6oNINK paBniuga seTinsTopra 4, 6 éxkn 8 Ta
STUNYRMAH MAanriap GOFMAHALI, YIAPHIHT WKKHHYH Y4§H 3ca IKAUI
ANMAPATIAPHHITHT CYPYBYH MaTpYOKaTapHra ynanamm.

S e

140-pacy. CITU-6 mieBMaTHK CeANKACHHITHT SKHIN CeRUIACH,

1 — pama; 2 — akuu annapati; 3 — CHPaHAMa COLWHIK; 4 — TALMHNNALL KaMepaci; 5
- TOpTKM; 6 — Fnuarny; 7 — 3aHkHpiM Ysatma; & - Gawxa; 9 - ypyr caTXunn
Ky pearnirg; 10 - srunysuan wnanmap; 17 - npyxama; /2 - seninarop; 13 - Tacvami
ysat™a; 14 — Bpye; 15 - kapuarn san; /6 - Tasn4 mianka; 17 — 3auxap.

AnmapatHiHr 4yAH Koprycn HKkn Ofnakgan nbopar 6y, ynapHuHr
Gupn — TanMmIam Kamepacn 9 yur toMompga woibnawran (141-pacm),
GomkacH — cHiipakiaill KaMepacH 5 IKHIT MHCKW 2 HIWHP Yan TOMOHHI
yprativiran. By xamepanap opacriia :KollTAIITaH Ba YTapHH 6Hp-GHpHian
akpaTHO Typran SKHU JHCKH TOPHIONTAm Ban 3 HWHT KBajpaT Y4nra
ypratnnran. By pan TARMHHAAM KaMepACHHHHT KOPMYCHIATH CHPTAHHI
TMOMUTHITHATIA Afitanaiy. KN ek (KUTHIIHTH 2 MM, CHPTKH JHaMeTph
140 am) cuiipaknall KaMepacHra pesuna mappax 4 épuamifga KHcHO
Typinamn. [Tappak 4 Xam BTHHHT KBadpat yanra ypHarnnran. TaoMuHmam
KuMepacii atMocdiepa Giman Gorfafiran. YHHHC wdkH 10KopH KHCMETA
TOIWIArNY 6 ypHaTHAran. ¥ IKMUI QHCKHHNHT TEWNKIApHTa ENHINTan
OPTHEMa YHIHTHapin Tywnpib ro6opai.

DKW AHCKN TabMHIUIAI KaMepacH 9 HE cHilpakiall KamepacHOaH
axparnb Typagn, Gupox yrunr Teunmorapy 6y Kamepanapau Gup-Gupnra
TytamTHpn6 Typaun. Critpakiam xamepacn Kopnyc J/ HHHT TaHacHIa
afitana 6yinab scanran Gowmn Gepk apnkuatan nGopar. YHuHr KoHTypH
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pacMia ITPHX 9H3NKIap Gunan xypcarTiirad. Cuilpaxnam kamepac
naTpyGoK 7 Ba NUIAHT BOCHTACHIZ BEHTIUIATOPra YIaHa.

“i-

SR

SRR

7 §
|
7

o

141-pacm. CITH-6 ceanKacHHMAT MHEBMATHK KM ANTAPATH CXEMACH.
1 - kopnye; 2 ~ skum guckn; 3 - san; 4 — timro; § - cuitpaknaw kamepaci; 6 —
Tosanaruy; 7 — narpybok; § - ypyr GaHKack; 9 — TabMAHIA KaMepacH,

BenmimsiTop TabMMHIAII KaMepacHUArn XaBoHH SKNW AHCKHHIHT
TEWHKNAPH, chilpaknam KamepacH, NaTpyGoK Ba UUIAHT OpKAIH cHpa.
Llyryia TasMunIIA KaMepacHIars YpYFIap XaBo oKHMHFA apramm®, sk
IHCKHHHHT TELIHKIApHIa ENHIIAiH Ba XABOHWAT amMoctepaian cypimiL
WYIHEA GepKuTamM, WYHHHT Y4YH XaM Kamepa 5 jard Xapo JOWM
ciiipaknawrad 6ynamy. Temmxka Emmnnran ypyr inck Gitan Gnpra aitamnb,
TABMHH/TAI KaMepacHIaH TAIKAPHTA YHKAIH, CYHTpa CHIIpaKINK iyK 3oRara
guKamn. CuilpaknMk TabCHP 3ITYBYH 30HA WTpmxiab Kypcatiiras.
Kopnycuusr sHr nacTk# KHCMMa YPYFHH [HCK TelIMTHra TopTiG Typysui
Kyd HYKIMrugan ypyr §3 OFHDIWIH TERCHPHUA EKH Pe3lHa TyWHpridra
YpwinG IraTraua TYIIAN.

InepMaTHK anmapar GMIad KNI AHUKINCH KypcaTriunra AHCK
TEMHKAApH OHAMEeTPH Ba YHHHI aillannml YacTOTACHHH TYFpH Tamnuul
KaTTa TabeHp Kypearain. ARTaHII YaCTOTICH KaTTATAmmy Ginan sk
AMMKJIMIH TAcAdIN, YYHKH TEeMKNapHunT cypn® ommmm Emormamar.
TnepMATHK 3KHIN ANNapaTHHM HOPMan WIUTAIIHHH TABMHHAAm yH9cyH
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XABOHMHT cypuin (YpYFHUHT TEIIHKKA EMTmA) KyJH, TEUNK AHaMeTpH,
TCLIMKIIAp CONM Bd JICKHUNT Qiilufa TeSMHIIHT TYFPH TAWIAIT JIO3MM.

Cesnkanapnin mura Tafigpaam. ArperaTi fantajan facTaabki Mapra
§TKa3nG cunab Kypraia CesIKanNNT TPAKTOPr: HHCOATAN TYPHLI XOMaTHa
suTnGop Gepui, SHCHTHAAT KYMIUIN YYKYpPIAHTHHI TYFpWIa, Gapua
COMIMIMKIAPHIHT YHIAT 3IKAW Ba JFHT CENHIT MELEPHAN TCKIIHPHI,
STATONTIMIAPHINT 10pHIT MYKYPAHTHIN pocTial, yunab skmm ycymuta
VST OpATHET GeITAIANTaHIIAH YeTra THKKAH-SHKMAaralIi i TeKInpH
B WITOPTOIM Y3YHINTHHN Keparnda ysrapTupiimr sapyp. Cearxammnr
TpaKTOprA MHCOATAN KOIUIALINT XOMATH arperaT TYXTaTiviranian Keiinn
TeRUIIpIIALY, GYHITHT YUy ceaKa paMactial TPaKTop FLmpantia 6yiran

Mucotha yauaHau.

Cesiika KK ypramran Gynca, TPakTOp OCMa MOCHAMACHHUIHD
GEKITTIN TOPTKIUTAPH Y3YHINIMT YIrapTHPIUIafH. ATHI BAKTI4 CCANKamiT
Gyitnama THE IyHTHIUNG TYFPH KOMIAWITAIUINITT XaM TeK PRI/, arap
Kuiimaiiran 6ynica, ocMia MOCTAMaCHHMHAT MapKa3mil TOPTKHCH YIYHINIH
keparnga yaraprapina. Cesnka eHnul TYNPOKIH eplapita HITaTIUIrHLA
Yii opKara catriia (5° raya) KAnaTHm TascHs s, Byt conmmkmime
YAHFIUIApH TYNPOKHK cypn6 KeTMafiuy Ba COWHHKNZp aHda TYprym
XapaKaTIIaHal.

3aropTauNapHiHT WU SYKYPIHTH NPAKATKATAPHITHT KOiammm
BanaHWINMAN Y3rapripi6 poctianam. By MyKyplnuK SHriTHITHr KyMIumm
SYKYPINTHra TaxsiHan Tenr Gfmummm, NeKHn YHiaH Karrta Oynmacmern
JI03HM. ATap 3aropTa'UIAPHHHT TYNPOKKA GOTHID MyKYPAMTH eTapimua
Gyunaca EKN CeANKaHMHT W XapaéHmia YIrapub Typca 3aropTauHmHD
NPYXHHACHIN CTONKAHHAT IOKOPIIATH TCIINIAra Kyuupnb Kyiinm xepax.
Saroprayiap HOpPMAT MIIMATAWNAA YI4p YHTHTIAPHE WYHIAN KaTIHIHELS
KyMHG KeTagnkn, MpHKaTKanap Oy TynpoK Katnammian Gananmmmm 2-3
cM KeNaral Ba KYHIamanT KecnMu y4Oypuak wakmuga 6ynaran mymra
(Map3a) XOCHT KHIa ONajlm,

Cesutkanmmnr Gupta KYMYBUN M Oprangapunn coinab 6yaraniay Keinn
YHIHTHHHE KM SYKYPANTIHE Y3HA-KEeCHT TeKIIHPHIT TABCHA STIUIAN,
GYHIHE YHyH SHINT SKWIran srarda owwnmG, sraTda TYGHZArm WHIHTIAH
MYITARIAT Tenacnuraga 6§ran opwmk fauab xyprmamm.

HurnT ki HopMacHHH TCKWHPAG KYpIm yIyH skl anmapaT/iapira,
4BBANO MATHT TYUUIPHAALH, KellWH 9HMMTHA KyMub KeTauurad Wi
KHCMIAPH KYTapnG Kyimmaun, ccankanunr my xonmatHga 15-20 wmetp
macothara Xaiia6 Goprmamn.

DraTonrwuNapHi myigail coanall KepakkW, OMHITAH 3TATIapHUHT
aycypinrn 10-12 cu ra tenr Gyncun, araToNrHMAApHHHT KAHOTHAPHILAH
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TYWAETTAH TYNPOK NPHKATKANAP XOCHI KIUMETIaH NyWTwiapnn Kysmit
KETMACITH.

Hurm KucMaapuaminr coanurinuy TeKmmpHll Makcaliis cealikanm
nuaatHG Kypranga HITOPTrHWIAPHIHE YIVHINPHIN TYFpIIam Kepuk.
Arperatiinr GFiurama YKL N3TOPTTIY araTHaciiiimr ypracnratda Gyuran
Macotha  CeanKAIT KAMPall KeHTIHIHra Tenr GYmmmn go3m.

7-§. Kaprouska 9K a KyuaT yTKazui mammumaiapy

Kapromka sKim MamMBaiaps KK Typia nuutab ki yeran
Bd yeMmaram Tyramakmap yayn. Sroma nmpumunnga wmmaianrain,
KoleTpykumscn O¥iinua OHp Xmi HIWMH Opraim Ba, acocan WU
OPFAIUTAPIITITHT CERLIIAPIH CONN, YIAPHITHE ¥3ap0 SKOTUIAIIINIT B Y3ATMACT
misn Giwtan hapk KIvkunran YeMaran KapToLKauimir TYTAHAKIApHIT
IKIW yuyn yRIPUELIEAIAUTan KapTomka sk sammmanapn (CKC na
CKM rypiytarn) Kenr ymnamimoxa.

Yiup KapTowkamil TEKHE 103ara Ba NYIITara Katopmab aknw Gusan
e commm yuayn myskannanran. Karopnap opacn 70 oM, Tyranakasp
opacit coutanan sa 22, 26, 30 Ba 35 M UM TAWKIWT KNI MYMEHE.
Hwsim oprammapuinnnir sKoitianimm cexumanm, Kaprowxa skxmsammmm xap
Gup cexumacu (142-pacm) Gynkep 9, nkknra KOLIUK-JHCKIN  aynitmab
OIYBHI ANNApAT 3, WKKWTA YPUT SKHU anapatn 2, WKKHTa cowmmk 13,
IKKH KYOT KyMysun uicknap /2 na wkkuta Goponawa 11 gan nbopar.

142 - pacym. Kapronmka yTRa3NIl MAIITHACHHIHT CXeMacH.

I - pama; 2 - yrur sk anmmapati; 3 — cyanG onysun annapar; 4 - witek; 5§ — cownai
KypHaMacyt; 6 — TARMUHAOBMI Kopur, 7 — Tiaurne; 8 - tirparoig; 9 - Gynkep; 10—
TPakTOp Maunn loMwarrid; /J — Goponava; 12 — kfmysan guek; 13 - Konkok; 14 -
TYTRHAKIAPHI KafTapriy;, 15 — COWHIK; /6 - MOCHRUYDSH wiiumpak; 17 — Tagnd
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Byukep 9 kma TyGnm KyTH kipunnunyta 6ynnG, mynar Tynukagan
scwiran. Bynkep TyGijia TYINTIHY 7 HHHT BATH PONHKIIAPH XapAKaT OMAHaH
THTPATEN" 8 Sfpl!il‘l‘l!ﬂ[“&ll, QJAHHIH HEBOpHHOA 3Ca THPKHII KHJIHHCaH
6ynm6, y cosnam Kypiwivani 5 xonkok /3 6unan énmnwm. Bynkep TyGH
TALMUIUIORYH KOBYIN 6 ra TaKalagd, Yuua TyraHaramwiapin cy3nG onysun
anmapar 3 ra Gaoy yIaTHTHN TAMIHIARINCAH TY3HTIHWIAD 7 BA IUHEKI4p
4 yprarunran, Yymauna® onysun anmapaT TPaKTOPHWHT KyBBAT oJIHIN
pannan Xapakatra Kenam. Cownnknap 15 cHprianMa, TYNPOKKA KHPHIT
Gypuarn §rxup. COWHHK pamara mapaaienorpaM MexannsM OHiaH
Goranran, Tymrani skama YTKasmwiran TYaHaKIapHH K¥Mum yayn

KyaMyBen gucknap /2, Tekuc jo3ara sca GopoHayani auckiap 12 kymnanwnam.

Tyrawaknap Gyikepian MexamuiM 5 Eplamuila Konkok 13 Gmnan
KATTWINM COVTaHAIHIad THPKHIO OPKATH TALMIHIOBYH KOBIUTE TYIOHIH.

[k 4 ynapin UyMIroIab omysui aniapaTra y3aTaiH, Y aca KOMHKIamap
BGrnan Tyramakaapad GUTTagaH yuurab omauM, ofumiHra onub IHKaIH Ba
kaittaprity /2 ra rammaiym. Kafitaprig /2 Tyranaxkaapay COHAK OYran
ararra fijrarrnpam. Wy epra, dakat commik ]33 TyMuryrura, JeaT skumm
ANMapaTiian YT Kelain.

COmHNKHWKHIAT JTYHAKH MyHIaH KWIHATAHKY, GYHIA IOMIIOK TYIPOK
COLUMINK MUHTa TYWRUN Ba YraTnapiu 3...4 oM KUTHIIHE LA KaTnam Ginan
Emagn. Kapromwxanunr tyranaxnapn ymGy 1OMIIOK TYNPOKKA TYIIAON Ba
oManab KetMaimn. Dramiap Kymysun miwcknap /2 sa Gopomawamap /]
Grutan Enmami.

Katopgam Tyranaknap opacugarn Macothann 4iMiraial omysyn anmnapar
Y3uTMACHIATH IONNY3ITaHi AMMAIITHPHID OPKAIH, KYMIII YYKYPIHTHHN 3ca
AuULnipakaap /6 ui Kafita ypratim opkann coananamy, IMymrara skniia
MYWITARAHT GATAHWTITT Ba WAKIE Iieknap /2 Hi yyKyprauTHpii, KAsink
Gypuariii YIrapTHPHIN Bd KOIAWTHPHI opKann coananamm. Tyranakmap
TYNPOK-HKJIHM HIAPONTIAPHHN XitcoGra onran Xonga 5 jgan 18 oM uyKypmikka
KYMIUT4/H: eNrm TYTPoKIaplia - YYKYppoK, OFip TYNpOKIapAa 3ca KHIAK
uyKypinkka. Kaprowka nam erapnan Gynmaran Xymyiiapia TeKic lo3ara,
OpPTHEYE HaMITH XYUYyilnap/ia l'Iy'Ll.lTﬂ.ﬁﬂpI‘H IKITAamn.

Veran KapTOWK4HN IKWIN YYYH ABTOMaTAAWTHPIUITAH KapTolmKa
skrirutap (CAS typuiarn) kymnamutam. Viap GyHKepinapian TABMIHIOBIH
KOBYUUIApPra TYranakniapHu HaBpuil y3aTnG OGepauWraH TacMaimn
Tpancmoprepnap, TAbBMHHIOBYH KOBUINMapra TyraHakinapHH j"".!il'I‘l{IlJHH
COBMAIMNTan ABTOMATHE KYPIUIMA Ba KOITHKJIAPH 3aHKHPra IIaXMat
TapTibia GepRUTIITAN KOUNK-3aiDKHpIN (KOUWNMK-TPACTIOPTEPIN) Typlar
SKHOT anmapati GHAaN KHXO3ManTal, ABTOMATHK KypHIMa TabMHITOBYH
KOBIIMA TYT4HAKMAPHUHT MabIyM KaTHnaMiuHn caknal Typain: KaTaam
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KaMufirania JaTunk KyTapinams, KOHTAKTNapHR TyTalITHpain Ba Oynkep
TPAHCHOPTEPH Y3ATMACHHITHT 3MAEKTPOMATHHT My(Tachimn Kyuraum;
Kynaiirafia UaTKHY OacTra TYWMaMn, KONTAKTA4PHH aXpaTagn Ba
TpaHcHopTep y3aTMacH MY™TacHHH aXpaTai.

Bapua xapromka sKKiu41ap Spiy ocMa, GYHKepI OpKAciuis KoITalran,
Gy sca ymapra sKin MaTepHaLTapuun GeBocHTa TPAHCMOPT BOCHTACHIAN
conmnmra MMKon Gepauin.

Kyuar yrrazmmu mamnnanapH, Bapya Kymianiiairan Kyqar yTRasnm
Mammnanapn ynupepean 6yan6, cab3anoT Ba MEBATT SKHINAP, TAMAKI Bl
Gowkwrapi Katopnab sknw yayn Mymaamanran. Karopmap opamir 60,
70, 80, 90, 50490 Ba 60+120 cm, kyuar Gnp sBaktia 4...6 KaTopmapra
YTRa3salm,

Manmnaa KjuaT JTKa3Nm arperaTi, EplaMyi Ba KYIITHa KHXo3TapiaH
ubopar.

Kyuar yreaznm arperatn (143-pacm) 6pye [ ra Ky3ranysuas
GepKHTIUITal Ky9aT JTKa3NW CCKUMSmapiian Tamkwn Tonran. Xap Gup
CEKLINS pama 4, QHCKCHMOH TYPUAri KU annaparn J, CHpITaHMA COLRNK
8, smunarmy rapraknap 7, cys Kyiimm Gakm 9, xjuar yayn Ky 6 sa
ypurank 2 pam uGopar. Xap OHp CEKUNA OMUMIAN IOMIDATINY ITaH&Ka
Fpuarunran.

Epaanun x1uxo3ra NKKNTA cyB GaKi Ba 3aXHpa KyuaTnap yayn CTe/Ulax
Enpami. By ®nxo3 TpuxTopua aiipimy xofinamran.

143 — pacy. Kjuat §yTKa3HII MAIIHHACH (CEKLHIACH) CXeMacH. 5
1 — Bpye; 2 — cys Kyvmw xyMpani; 3 — ypunuuk; 4 — ceanka pamach; 5 — KyuaT

JTKa3HIL annapati; 6 — Ky§aT YOy KyTH; 7 — suunane rasmak; 8 — cownmg; 9 — cyn
YUyH w70 —oMIatriey nanka.
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Kyuar yTRasmm MaIWHACHHWHT COLIHMMH 4Xumd wmnos Gepmaram

" IOMIIOK TYMPOKIA WIOUTATAIIHIN Y9YH YHHHT TYNpoKKa KupHim Gypuars

yaac xmimam. COMHIK KRNI Co3Nanali: TyBAKIH KyYaT SKHITanna

- KaTTanaliTHPIUTAIN, TYBA4KCH3 KyYaT SKIUIMaHUd 94 KidpaiTHpITauH.

Counmimrapiunr ymwios Gepumt yxypiauriny 8...22 eM OpaTHna IHUIan

FANTAKTApHA PHATHII OpKali coananam. Kyvar yTkasnm Kalgamu 15 gan

140 car raya, Cyropnuniitir Kafannur kymMpak 2 6unan coanawam. bax

9 mapHupI PHATIVICAH Ba MOPUMANH CyFopHula TyHTapmnaun. Kyuar

§rRasmm Kagamu 35 oM rava Gyaranga cyropHil YaTyKcH3 OKAM Gmmar,
yHuan KarTa GYaranla aca MOPUHANH ycyn OIUIaH CyFOpIIaln.

Taany ubopanap
Yausepew!, yHH(HKaOns, Maxcyc cennka, THpKama, ocMa, cessiKa-
KyNETHBATOp, ANFH3, NMHCBMATHK, cab3aBoT cesfIKacH, MaXTa CessKacH,
KyMUID SYKYpJHTH, YPYF 9KHII MebEPH, WITOPTIIY, WITOPTIHY Y3YHINTH,
KaMpall KeHrimre, TPaKTop.
Haszopam casonnapu
1. C3-3,6A ceankacH GHnan ypyr 3KHII TEXHOMOIMK XapaéWn Kaunmaii
kewaun? 2. C3-3,6A ceanxacnga Kaufail Typuars 3wl anmapati
Ypuarunran? 3. AHFH3 ceNIKa-KYIBTHBATOP KaHUail oNepaunanapHu
Gaxapann? 4. YpyrinapHH COMHNKNAPra MHEBMATHE Y3aTaUraH cesTKaHHHT
ABIWVTHKTapHHn Kearnpunr. 5. Kaupgail cesnkanap GHIaH MaKKaXyXopH
YPYFH B MHINT HOHaTa0 Ba KeHr Katoprab skwnamn? 6. [Taxta cesnxanapima
KM MesEpn Kanugail coanmapayu? 7. Jlow cegnkacH wmra Kanmait
Taifiépnanagn? 8. Vpyr skum mebépn managa Kanjai Texmmpmiagn? 9.
HatopTrigniar y3ymmnri Kanaail anmsotanann?

4-B0OB
DKHII MAIMMHHATTAPHHHHT HABAPHACH BA XHCOBH

1-§. TasrMmiuians cHFHMIAPH

Ypy®miuK MaTepHaiHHHT 3aXHPACHTa Ba SKHII Ka4paéHHHH HOPMA
KeYHIHrd TabMHIIOBYH CHIMMIGPHEIHAT KYITIIArH TapaMeTpIapH TAECHp
X?PCE{TN{H: YHEKHID TEIIHIH I034cCH, CHFHM XaXXKMH, CHFHM TyﬁHHHHT‘ 3HH,
B KYIIAIANT KCCHMIHITHT LIAKIIH.

Cllmmnap KalOKToBEYH KYPS[HM'HHHPN KCp‘dKJ]II Milmopﬂ‘dm MUTCPHH-T]
OKHMHHH TCIUHKITAP OPKATH 0KHO YHKHLNIHE TabMWHIAIIN T03HM. YpyFmap
EKN YFUTH4PHN CHFHM TEITHTH OPKanW OKHO YHKHIIN COYMITYBYaH
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KHCMIAPHHHT XapaKaTH KOHYHHATHra OyicyHagw Ba GuHp HeuTa
Gockimunapan uGopar (144a,6,6-pacw).

Marepuanunnr capdn Ba OKHM TEUTHIT Xap XiuT GocKiuIapia Typanda.
Hopman skapagn yayn oKHMHIHT Xap KaHgail Gockuymia Matepsan captin
(TELUMKHUAT YTKA3INI KoORINATIH) 3HT KaTTa 3KHII EKH AT CCIMif MebEpITa
GoENMK 6¥51ran KaJOKIOBYH aNMAPATHHIT SHI KATT4 YHYMIOPIHITAN KaTTa
Gymumn Kepak.
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144-pacm. [lymanok TelWK opKamH YPYFHH 0KHIIN,

a = Gowmanuiwy (GHpHHIH GOCKIM); 6 — BOPOHKAHH X0CH Gifimmum (moxsmmi 6ockim);
& — OKHWHY oxupit; /, 2 Ba 3-Moc Xo/a YpYFHH 10KOPH, FpTa Ba Mactri KaTnasIapi;
2- YPYF comuripMa capdunm (Teaniknm) Tewnk losacira Gormomnrn: 1 — Gyrroit; 1T
- apna.

MaTepuan spkun OKHO YHKKAHULA YHHHT capchi acocan YHKHIW
TEWHTHHHAT 03acHra Goruk. TelMK makau (KBapat, OMLIOK, TYFPH
TS’pTE'}"p‘mxmi Bat IMIAMNTHE AHCOaTan Kam TABCHP KHAWIN, aMMO [OMATOK
Tewnk athswrpok Xucobmanas. TEUnmK Aesopraph KuTHHINIT 1o Gopirda
KHYHKpOK Gynummn Kepak. AKC Xoija TeUNKHHIT acOCHHN facTrd
KAPATHITAH KeCHK KOHYC KYpPHIMIINLY KWIHI Makcaara MyBohuk. Arap
CHFIM TyOm scen Gynca, TEWHKHUNT WKKH WETHUa YpyFrap Tymiannb
Koman (144-pack). YpymiapHit 9KHIN anMapaTHapHiHr KyTHCHTA TEKIC
BA TYMWK TYWINIUIN Y9yH CHFUM TYOHIIHT 3HIT TEWHKKA HUCOATaN yHYWIHK
KaTTa KWIHOMaiiu, y KalokKJIoBYH anmapatil cHFmM TyOHra MaxKanoiaim
YAYH eTapan 6ymuum Jo3inm.

Yk Tewnrn jozach pakar capdra amac, Gankn MaTepHUTHIIT
I'.‘CUTHIIITIIPMa C:lp¢bl|'zl XuM 'ra'bcnp KImagH, )l' COHRHATI MJTCPIIEUI Cupqllllﬂl
HHEHL TewnrH w3acnra nueGati Gunan tancudnanam.

Mlynpait xumnG, conmmTHpMa capd MaTEPHWINN SHKNHID TEUIMTTIAn
yrim reanmrunn ndomanaiynr. Tewnkmnar waacn Kudpaiimun Gian (1442
— PacM) YPYFHHHT CONHIITHPMA Capdii Kyl KECKHH KaMas/il ba TEUnKIme
KAlJ4mIp KpUTHK YIuaMiuga oKiM yMyMal TyXTaiiun, rapwil Telmk
AMAMETPH YPYF AHAMETPHUAH anda Katta 6ynca xam. Mpod. A. H.
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CeMenopHimiT TaXpuGwIapnra KYpa TEUNKHHHT KPHTHK pajuycn r, =
4.Jab .Gy cpua a pa b — ypYFHHAT KYHUTAHT YIIqanIapi; Jab xabyn

K Gyetoil yayn 2,2, apna yuyd 2,4 Ba MAKKaKYXOPH yuyi 3,2 M.
MaTepnwinn TeWnEmLan OKNG YT WapTHaan

d»s,,"ab . (90)

Tlpotheccop A H.Cemenon MatmymoTnapn 6§iinda fosaci 20 en® (r = 25
Ma) Gymran jrysmalnok Temuk Gapua Q0HIH KNP YPYRIRpHHI YHIEH 3HT
KaTTa KL MEBEpHLA TYXTODCHI YTiunira Xucobmanrat.

CurpMviian coMiyBYan MaTepaUIApHH SPKIH TYIHIIN FKOHYHISITHTE
acocHannd YIHIE MapaMeTpaapiii acocHaln MyMKIiL.,

TauMuinan cHFIMIHIAT XARMITHI Kyiimtarn opmyna 6¥ifina ammoram
MYMERIT:

v LBO
10 i?,m " 91)

Gy cpia L — cuzimza ypyeaux comuudan Kefiunancueana ceanka ymear macoga,
My B — mauumanune gampaw kewzauzu, M; Q — 6enzinanzan ke muxdopu
(aenéput), Kriva; 1 — cueunm yaxmudan gonidananui Kodghpuienmu, n.=
0,85 ... 0,9; y - vpvenaphunz w2, Krim'.

TabMImIam cHIMITHIHT XakMIT KaHYa KaTTa 6§7ca, yHra ypyF commnur
YUYH MalitHa Y KAap KampoK TYXTaTinan, amMMmo funa 6¥itnua ypyr
WYHYTIE KT yiysens tammium. Otaria, saMonusiii 9K ManntHatapn
1,5 ... 2 coar HUUTAID YMYH CTWiiiral YpyF cHFQINTaH cirimiap Gmian
KHXOINAHAM; KyUaT FTKAINW MAUIMHANAPH, Macwlad, KapTollKa 3KTIY
0.3 ... 0,4 coatra.

CHPIMHHHE Y3y Kyiiiarnda Xucobnanai:

I.=bz +1), (92)
Gy epita b — Kanop opanapuHie Ken2auu; I — COUHUKAAp CoHIL.

Curin TYONHITHT KeHIIIri:

b, =d + 2a, (93)
6y epita d, — wuKti MENNZIHIHEZ ONIIEMELT duapempu; a— menxoan Koraduzan
Kyuimya xoii ann (145-pacs), a=20.un.

CHAMEHAT K¥HJATanT KecHMI 1034acH
S =vi, (94)
CHPHMHITHE OJUIHIY Ba KCIIHIH ACBOPIAPIHII YHHHT acocnra HucbaTtan
Kusnk Oypuarn o ypyrin O¥aaran jesop iozacn Gyiinua nmKamam
Gypuarmy nKky GapoBGaphra Tenr Kwmmms onwrym, sean o = 2¢ (145-

pachM).
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Yonmuk IKHHIAPH ceANKalapHHUHT YPYF CHFHMIApH MeTamnian
UHAHHIPHK DanKa wakmuia Tafiépnanagn. bankamapuuar macTkn KncMiia
TY3uTrHY Basndacunn Gaxapysun Gapmokan anck ypmatinamn. yruar
YayH WHTHHIP AHAMETPH TYINTIIHHHAT AHaMeTpl d, Ba ek Gapmoknapi
GuaaH UHIWHAP OpacHUa YMHTHTIAPHHM WHKACTIAHMACHHTH YUYH
KOMUHPHIAIMTAH THPKHIN B KaTTanurira Gormmk:

d'“ =d + 2b_ (95)
£ &
— = I
- £
Z ' LL/é‘ | _AY
, L] = |
a F _llf__l % J

@

145-pacm. CeankanapHHHE TABMHILTAL CHFIMIAPH,
a, § Ba & — JIOH CeNTKATAPHHHHT YPYF-VIHT SIHKNApH; 2 Ba J — YHIHT colTKaTapiTHiTHT
YPYF GaHKanap.

YHrirtiapai WHKacTIaHMACHITE YIYH THPKAI b 9Hr KaTTa SHTHTHIET
Yayunur [ ra €k wkKn GapoGap Kenrmurn 2B ra Tedr €Ki yapaan XaTTa
6fmumn nosnm:

L .Sb 22b ", (96)

Bankanap connt sKHuI anMapaT/Iapi COHNra TeHT. BanKanapauuT yMymiii
XakmMu (91) chopmyna oprann anmrtanagn. Birra Ganka Xaxmu

V, = V/n. (97)

2-§. Fanraknm sKuIn annapatiapy HazapuscH

FMT&KJ'.[I[ SKHII ANMapaTHHHHT TeXHONOIHE »cupai:'xm K)"l“ﬂ!.l.ii!.[‘ll‘lll
Kewaun. [ sonamga (146-pacs) ypyFnap WKOpHAER MacTra ORIpIHK KY4H
TaLCHpHIA spKitH Xapakat Kivtaus, I sonana rarraksnsr nosnapira Tyuran
Ypyenap rantax Owmian Grpra maxGypan Xapaxatnanam. «Duon Karmam»
ne6 wommanran IMT 3omaja FanTak Kuppaiapi Gitian 103ara KelTHpIIraH
Bd YPYFHHHT GHpP KaTHaMulaH HKKHHIH KaTIamira y3aTiwlairas maEi
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MUTKUTANITN KYSUTAPH YPYIIAPHI XapakaTra Yigaiws. Ypyeiap MaccacHra
YYRYPISLIran capit Xapakar c¥na Gounmainn pa daon mamrasmgan cyur
CYIIK KATSIUA ROTULALITIITI MYMKINE.

146~ pacy. JToHHI FATTAKIN 9KHIL ANMTAPATHAL XapaKaTif.
a - Xapakar sonanapi; § = aon KaTnamua Xapakar TeRTHRIapHiT TakcHMIanmm
xapaxtepn; | — sprun xapakar; 11 — muwkGypuit xapaxar; [11 - chaon Karnamuarn
XapaKar.

Maon KamiaM KUTTHIND ¢ Xap Xun Jenmanknap yayn xap Xmwn, y
VPYFIHNT TYPT — ONTHKAppd Kalmiimrigan ownaiir, Macaman, Gyryoii
J0Imn Maccacia TYPT Katinam (e=10 mm), Tapueua sca Gemr Katnam (e=7
aev) xapakar goma, Tesar, T somagarn ypyrnap Kamiasiapiiinr Teammm
DHp X101 3MAC: Y FUITAK KHPPWlapi Yerapaciily YIapHUHT aiiianma Tesmmnm
KIMATHrE KN, TArmmwg o/Lga 3ca noara gKy {I4(1—puml},

Huwr skapanniiir KoHeTpyKTHe pa (oillaianim mapaMeTpiapn
OPACHIANT GORIMKIINKHI YPIATII YSYH 3K ITEAPATHHINC YMYMIIOTan
TABCIPIN — FUTTUK HITHE 1L Xackmigtan coiitautanamin. | lantag Gup Mapta
AlTanrania SKIVITan YpYFTap XakMIl FUTTAKHIHE I XaRMIT V, ueitnmagn.
Fanmaknmir mwyy XaxMil FUITaRHINT HORMTapH TOMOHILLAH YIKapHarai
ypyrnap xaxmi V. opa daon katnamgan §rran YPYFIAp XamMIT VJ.
finFcngan nbopar, ALHN Vuzl-"ﬁ‘.-’d,. V, munr kuiiMaTi HORNApHIHE
X@HMATA NMPOTIOPUHOHaN Y3rapaan Ba Kyitmgarn GOFMHKNNK OpKanu
HPOLWTANHLIN MYMK I

G A (98)
6y eputa & — nogaaprunz mymui kospgnupienmy, £ = 0,7...0.9 (kamma guiisamu
= Maiida ypyerap yiyn); T — Hoeaap conu (edamda, z=12); § - HoaHuxz
Kyndananz xecumu wiacu (donnu sxunaap yuvn 5, 8 em?); 1 — eanmaxnunz
nruse e yayromen (Oonan akunaap yuyn 39 mm),

VpyEapnunr xapakat Teanir uon Kamtamaa Jarapynuan (1466-pacar).
AMMO XIHCOGNUPII COMUANALITHPING YUYl YHH UWAPTAN DABHILLE JONMUI
Ba FUITAK KHPPAMapiHiHT YHIHKIN Tesnurira Tenr geb Kabyn KiommHa,
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Bymua haon KaTaaMuunT Xakmuil Kamaammmg FPRI KeITHpIIre K
TywynuacH knputitamd. Maon KaTIaMIITHT KeTTHPINTAN Kl €,
FUTTAKHITHT BHp MapTa ailaniuima XaKnsmi haos Kammam Ba KeaTHpiaran
KUTHIUTNK KaTIanmi GIUTan SKWTaiNrad YpYFTapHnHr XaKMIHH TeHITi
wapTigan ammnanann. Jemak, Farrakunnr Gup Mapta aiimannmia
KMl haosn Katiam YPYFIAPHHIHE XEKMIHN UKN paiycn r Ba
TAWKK paguycH r+c, G/IraH WWIMHAPHK KyBYpPHHHI Xaxuil kabn ndhoits
KHITNLT MYMKHH, SEHI
Vo= al(r+ e )-rijl =al efd +c,). (99)

Homnn skumnap anmapatiga d=50mm. Daon KaTIaMHITHT KeITHPIIran
KANTHINIT FAITAKHIAT MUY Y3YWmmra 6ornuk 656, (I karramammwi
Guman y kmupasun) Gyrmoit yayr 5 pgan 3,2 w rava, Makgaxyxopn yayH
10,3 pann 5,3 MM raga yarapain.

V sa V. mmmr giivanrapims gacrnabii nonara Ky KoncTpykTis
TIRPAMETR/IAD OPKATH FAlTAKHITHT I XOEMITHE anikatl yayH @mr:maml
oTaMns:

V, = 1, (&5 + mdc_+ nc’). (100)

Fapraknnnr wimyn Xakmn GomKa DapaMeTpiap OpKaimim XaM
HMPOATAH LI MYMEIH. DR Menépn Q (Kr/ra) pa KaTop opantial KeHrming
blem) Gynranga cesnka FIUIANPATHHEHT Onp afnanimigs GuTTa 3K
annapatit Guman SKIAINTan YPYFHITHE Xakmm

V., = 102D bOAY (1 - €)], (1o1)
Oy epiia D_— ceanka aundupazu Ouamempu, M y - Vpyenapuunz Jaxmui
naceacu, 2fem’; € — mynpox OViuNa ceAaka 2uROUPAUHUHZ CUPNARI
xoagpeburgieerimu,

YV xomga FanTakminr GUp MapTa aliammmnga 6G1TTa SKNW annapaTi
Gitan IKWARIIN JI03AM OYNran ypyFTapiunr Xammi, ABHI FUTTAKHITHT
HLIYH XaKMH

V, =V /i =10"zDnbQ/m (I - €)], (102)
By eplia § — ceanka 2undupazudan IKULL aNNAPANIGPH SANKUZA QILAGHMA
Japakamuu yaamuui cony, i = n/n,; n_— 2QAmaxHune (SQUKHIHINE) QiIani
udemomacis; a, - 2UNOUPAKHUHZ AIIAHINE 1ACOMACt;

(100) Ba (102) ndopanapuni TeHMMAWTHPHG Ba OMHHTAH TEHTAAMAHN
FITAKHIHT HIIYH y3ymanrira micbatan ednd jokopila Kentupinran Gapda
nupasMeTpnap ypracuuari GOFIWKHI olaMua.

I, = 10°aDn bQ/yn, (1 - €) (E§ + nde, + mc'). (103)
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By dhopmyna Gapua KOHCTPYKTHB Ba TEXHONOIHK NapaMeTpiapHi 6HTTa
udhogara Gornaii Ba Genmutairad SKHI MehEPH Ba KATOP OPATHFH Y4yH
FAUTTAKHUAT WITYW KACMI Y3YHIHIHHN aHHKIamra aMKoH Gepanm.

DKM KapaéHH HOpMaT GaxapHnHUIHLA FANTAKHHHT WO PeXHMHE, SHHH

FANTAKHIAT AiUTAHMI TEVTHIH MYXIM OMIT XHcoGaHaln.
(102) ucpojrara n = 30 w/ Ba n, =60V, /D, an KyitnG onamns

=3
=4 2-107°7QV, b
mm V 1 »
oy(l-2)
By epua @ — 2aAMAKHUHZ IH2 KunuK aithanma mesnuzy, c’; V_ — CEANKAHUNS

yapaxam me3nuzu, Mic.

Fanrakuuer sHr KaTtTa Gypywak Teanmri ypyFHH HOBIapHal TYIIHII
JMKOHIATAEN Genrnaiimn. Ypyr HOB HeTHIa TypraH XoJaTHHE KypaMma.
By Xomatha ypyr HTapyBuH Ky - MapKasjai KouMa KyY TabCHpHUa 6ymamm,
Gy Kydra FAnTAK Ba FFHT OPACHAA H3arda KeTaUHran HITKATAHUIT Ky fimg
KapaMa — Kapiui TABCHP KILTAIH.

By KyWwiapHIHT TEHTIHK WApTH GaXapHATaHUd YPYF HOBlIAH TYIamm,

'

HBHH

(104)

Jmg = marr,
6y epua m — ypye maccacu; [ — ypyenuwz Memann GyiuNG uwKanaruu

KoIPPugEHMIL,
By TeHIIMKLAH SKII ANTapaTH FANTAKIHIHE 30 KaTTa GypyaK TeaTHrim

AFITESTAiIMHI3
o=,/fg/r.

Iyrait Kivni6, PANTAKHIHT GYPYaK TeIMHri KyRmuar opatnKua 6¥mam
2:107°7QV, b fz
B b | (105)
o7 (1-¢) 7
3-§. JHcKIH 9KHLI aNMapaTiapH

Jlickin aHWK 3KHUI anmapaTIapHHHHT HUI KapaéHH yuTa KeTMa-Ker
GocKmyan niopar: ypyRIapHH KaTakjlapra TYWMIOH; OpTHKYA YpYFTapHH
KailTapum, ypyEtapHs TypTHo TyunpH.

Ypyenapuu auck Katarnapura Tyomnod. [Ty6xacis, KaTakHIHT Yraamm
KaHua KarTa Gynca, ymi TYNHMID 3XTHMONHM WyHYa KaTTa. AmMmo Gymma
KaTaKKa thakar Girra ypyF Tyurammra mmomd iyK. Iyrwar yayn xarakapnr
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SHIMKAN YIdaMIapi: Y3YHINH B SHARA XHcoGnaramia ynra GuTTa sur
KdTTd YpyF MOMMuWnmmm, aMMo HKKHTA 3HT KHYHK YPYF CHEMACTITH
MOINMANTITHA 2bTHOOPTa ONNII Kepak; Macalan, AyMIOK KaTak YIyH yin
THK XOMATHArN ypyF Giuran TYIHIM YIyH
2a, . >L=b_+k, (106)
min st
Oy epita a_ — Ypyeuumz Inz Kuuuk xanunaueu; b — ypvenuwe sz kamma
anu; k, — kamax deaopu GURAH Ypye opacudazu mupkuL.
JINCKHIHT KAMWHINTT (KaTak SYKypInrn) h anisiiarakia ypyr sun Guran
ETram XomarT Y4yn Kyiimiarn wapt Gaxapinimy Kepak
2a, >h=a_ +k, (107)
By epa k, — duckHuHe OKOPI MeKucAw2u Gian ypy2 opacudagai mupsuiL.
Yuymnit Xosatia, YpYFIapHHHT KaTaKIapaarn XOIaTHHI xncobra
Eﬂlr\mnnmu, YPYFIAPHIHT XaKMITApH ZVym >V >V | €K ynapHInT Ypraga
}'H'Ianmupmm XIIL‘DGT‘& OJTHI JTO3MM

231 i Bin e > VLAB > 31,5, 0,

min ™ min - min K max T ma 2

(108)

Gy epua L, B, A — xamaxuun Yiywauau, swu ea Ganawdnuew; I, b, a -
YPVeHUHE YIVHAUZY, IHU 64 KAIUNAUZL,

By sapyp, ammo ypyRIapHH KaTaklapra TYLWHum yyyn etapan 6yamaran
WapT, YpyrRIapHi KaTuKIapra TYWHITHHA TabMIEIaijran aqa Onp oMin
Gy — ynapun ek 6iaua nncBuit XapakaTHHNHT Teamurump. Ypyrnap
ANCKKd HucOuTan CHKNMUCH, YIAPHW KaTakjapra TYWHWAra AMKOH
Gymvuiian. AnMo Xaian TAWKApH KarTTa HicOuil TeamimKiy XaM ypyriap
KaTakqalapra TYIWMai.

Huckmin sk ANTTAPATIHHIHT Wi )Kapab'mma WITKTAHITT KYSIapi
Tyaiinn juck Vanra TernG TYpran ypyrap Katnamunn fan Guman onud
KETallm Ba YHIa JHCK KaTaKqaapi MapKa3uAiHr aitagMa Teannrn o Jan
KiK. Gynran Kangaignp abcomor Teanuk u_ Gepamn. [lymuai KinG,
KNI MICKIAH anMapaTiar Ypyrilapra XapaKar yIaTimami.

SAKKa Exn KaTTa GYIMUran YpyRTapHIHT KaTAaMila KaTaKyaapra Ty
YPYFHHHT OFHPIHK MapKasH KaTakKqamunr yermua Gynranga w3 Gepaun
(147a-pacm).

Arap GanKayari ypylap KaTiamu anmda Garang Gyca, ypyFra oFnpiank
Kyad mg, THK F, pa ropusonTtan F, GOCHM Ky'WIapn XaMia WIIKaIanii
kywtapin fF rasenp Kwtagn (1476-pacw). Kyanapuunr Gyrgaii Tabcupi
YPYFHH TywrHin ¢hakaT YHHHT OFHPINK MAPKa3l KaTaKyapiHr HeTHra
HHcOaTtan KaHgaignp Macotha § ra cwrknranga Gommanamn, Xap Xun
Ypyenap yuyn Gy aTranuk Typanua. Macanan, KaHi Nagnarn ypyetapu
yuyn 6=(0,35...0,45)!, Oy epua I — ypyrF y3ynnurn.
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147-pacw. YpyFAan KaTaKyara TYUIHII Hapaguu.
a - AKKa Karnam Ofaranua; 6 - Karra Karnam G aramua.

Arap X@BOHIHT KapWIAARMN sRTHOOpra ofaMEMaca, YHIa KaTakdgara
TYIDAINTAH YPYFHINT XapakaTHHH Gouulanrmd mucbifi Teannk v Gunan
SPENMH TYWIamuran xucM Kabu kypum symxns. Yayunurn L Gynran
KaTakyara Ypyr TYIITarla YHHHE OFIPIHK MapKasH FopHIOHTAN fiyHatnmuma
x=L-6-1/2=v1, THE HyHanmma sca 2 =gr’/2 Macodann yTagu.

VpyFHUHT OFHPINE MAPKAIN JHCK 1034CH CATXMUA EKM YHIAH TMAcTia,

ALHN z2a/l Gynca, y Katakwara Tywams. Omgumrd wdogara I YpHuga

YHUHE KiiiMaTi af2 i KyinG, onamus 1=z Jalgs U=n-ni_XKaMId [ >.falg
GynranmuriEn 3pTHOOPra oMb Ba X ydyH nepogara YIapHHHT KHAMAaTHIH
KYIinG Kyiigarimm omamms

< u+ (L-6- 1/2) Jalg . (109

(109) Tenrenmkian KypunG TYpuGUHKN, ypYFHIIHT Viuamnapi a sa [
KaH4a KaTTd, KaTakya Y3YHIHIH KHCKApOoK Ba YPYFHHHT XapakaT TelJTHrH
I KWYHK OFca, YpYFHH TYUIHION Y4YH KaTakda MapKasuHHAC aibianda
TEUTHIH i UIyHYa KnyaK ST o3,

Ypyenapuu Kairrapum, Kafitapnnunap Katakqanapiart ypyslapii Konran
Maccajan axpatagn. Ynap kynueda wkkn Typua Gymamm: nacramu
(MaKKaXYXOpH Ba NaxTa CEATKATAPHUA) Ba PONHKNN (KaH{ JaBiard
ceankanapiua). Hactany KafiTaprud THIWHHNHT Ku4 KHPpacH [icK ba
TYIUHPIWITAH KaTaKywiap 6¥iiimia cHpmanrania ypyriap MacCACHHN HCKKA
nucGaTan yHUHT afl/alHuIira TECKapH TOMOHTA CIDKHTHIDH J1o3uM. Bymna
YPYF MHcK GFiinya cHIKHIIN YuyH ¥ KafiTaprird TYMIIYFH KHppacH Giutan
JHCK Opaciiia KHcHaMaciuri Kepak. Bynunr yayn xaiitaprid THmmsamsr
QIIHHIT KHpp4cH OHaan MHCK 103acH opaciyard GYPYaKHWHT KHilMaTH
az2p GYIMIN To3NM,
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Kypunamnran xomart yuayn (148-pacm) Kyfingarn mrapt Gaxapunrania,
YPYFHs sz 103 Gepmaiign: KafdTaprid 2 munr THIOH Krppaci Giutan
THK TEKHCIINK Opaciiari Gypuak o HIIKaTaHnm Gypaariian karta 6ymmm
Kepak, AsHH a>@. YpyF THIOHHHT KRS KHppacura mopman kyd N Ginan
TABCHP KMWTamH. YHH HKKHTA TAWKWI TYBYHra axpatamms: N — mick /
HHHT Xapakat iiyHanumn 6yimva sa N, — xafitaprid 2 Tt Kippaci
Gyiinaa.

&

Phlowirri

148-pacw. Jacrany KaiTapriiHHE HIT CXEMACH.
1 - akww guekw; 2 - nacTakny KafiTaprind.

N =Niga xy4n mukanannm Ky F =Nige ra Kapuui Tascup Kypearaim.
Arap asg 6¥nca, yuna N =F_ . By Xonua ypyr ssumaam, 9yHK# Gl, ra Tenr
Gyaran npyxuHaHAr cHKHW Kyun G uuHr momenti Ba Nk, ra Temr
6jnran N, kyunwsr MOMeHTH GHp Tomotira iynaimran 6ymm6, axpatrid
THIIHHK gucKKa Bocanw. Arap a>¢ Gynca, ynta N-F_ sa N éxn N sa

e EYUTapH MOMCHTH RA ra TenT Gynran TeHr TabcHp 3TYBYN Ky R HE
Gepam. Ypyr ssmmvacinrs yayn moment Rh moment Gh, nan xarra Gynnmm
kepak. Wlyngait kiun6, KalTaprad HOpM HILTAITN Y9YH KyiTHQanT mapt
Gaxapnum Kepax.

o>, Rh >Gl, . (110)

By maprnappan kenn6 YHMKKaH Xoia aXpaTrid YKMENET Xoiamm
ypun, npy:kuHa GocHMH Ba KMppa Gypuarsi TaHTanami.

Ypyrun yprad rymmpnm. Vpypiap KaTakqanapliat acTra y3 opipuum
TakcHpuiua (IpknH) Exn mMaxOypuit Typtub Tywmpmwiam. Karaxuaman
YHTHTHH TYIUHPHII Y9YH TUTACTHHKACHMOH, NACTWIN B IOIYIMacHMOH
TYLIRPIHYIap HILTA TN,

Arap ypyFnap sdeciiKanapia 3pkmH Xoimawran Ojnca, ynap ypyr
MaccacHiiAr Mapkasn 0, (149a-pacnm) KyTunimr TG fapyacn Kinppacn B
Gunan TYrpn Kesranga Tyma Gommaiym.
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TacTaknn TYmHpriy GiaH YpYEIAPHA KaTakIapIad TYIIHPHIT YIapHAHD
OFIEPITINK MapKasi TYUIHpHLT JapYacHuuHT Kippacit B ycTiman yrm naiitija
Goumanamt (149a-pacy) Ba THIDHHHT KAPPACcH KATAKHHHT ONUHHIT THK
pepopn ¢ pan yrreanga Tyrammamaye. Tywmpriy 2 myngail §praTimon
Kepakkn, Gynila KATAKYAHINT OPKa eBopH a' KyTTH TyGn 3 HITHT TYWHpII
JRpHACHHINT Kippac B GluaH TYFpH Kenramua, YHUAT THIOIT NPYKEHA
Tancupiia b Xonatra Tyia GOMAWN Kepak.

TracTHHACHMON O TYUHPIIHHIHT I KIPPACH a -a, HIHT WAKTH
(1496-pach) KaTakyalapian YPYFHH TYWINPHUT MAPTHAAH aHiTKIaHanL.
[eiinnk Kuppa KaTakya jepopnra a Gypuak octiyta ypuarunaran. Muek [
afinanTanga YpYFra KaTakyd NEBOPH XaMia TYUIHPITY TOMOHIAH HOPMAT
GocnM Kywiapn N Tabcnp Kimmamn. Hmmkananmm xywiapi Masxywinrm
Tychaivmt 6y KYWTap HOPMATIaN HITKATANHUIT GYpHartt ¢ ra ofram. YiapHonr
TEHT TALCHP ITYBWHCH R yPYFHH KaTaK4alan TYIIHPHIITE XapakaT KHIa.
Vuga, ypyFHU KaTaKda HeBOpi Ba TyWuprud OFinda wmkaianmm
xoathrpruHeHTIApUiN Tenr je6 KaOyn KWINATania, KaTaKalaH YpYFHn
TypTid TYMIHPIII MApTH Kyimgarnya SYmmm no3mum.

a>2o (111}

AMMO IKHII IWCKH KaTakda [eBOPHHN TYWMPriHdra HucbaTan KIBUTHE
Oypuarnnn gonmMui pasnmga Faraprupagn. WMywsur yuys (111) mapr
Bascapiaimy y4yH NAACTHHKACHMOH TYIIHWPIHYHHHT HWIIYH KHppacn
storapiMHEE 3rpH 93K KYPHHENIGE GFIHIIN 1030,

149-pacy. TYIIHPIHYHHHT MU CXEMACH.
a — JacTanm; 6 - NacTHHKacHMoH nodamy; | — Katakmi mick; 2 — Tymuprind; 3 - ypyr
Gankacy TyGH.

4-§. [MnepMaTHE IKHII aNMApaTAapH

MuepmarTuk sKHW anmapatnapuia YpYF AMCKHHHT TelIHKIapHra
BEHTIIATOP EpJMaMifla XOCI KWIHHTAH CYPHIT KYHH TABLCHPHLA CYprITAmL.
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3apyp 6ynraH cypuil Ky4 Kyiinaarn opMynd OpKamn anwkIana:

P = kAPS, (112)
6y eplia k — maxpubaeuit anux 3 nponopy LK Koapduuenmu;
AP — culipaknaud Kamepacuda 3ocin KuauRaouzanu culipakaux (eaxyym); § -
MEMIUK 103acH.

150-pacm. YpyFnap MaccacHan GHTTa YPYFHH CYPHII Ba ek Giian onub
QKA cxemacH. | — [weK; 2 - ypyr.

Xap XWJ OMHITAPHHHT YMYMHA TaBCHPHHH Xucobra omaumran
xoathdpmument k unrnt yayn 0,35 ...1,55, Gyruoi yuyn 0,96, Mmakkaxyxopn
yayn 1,5, kann nasnarm yayn 0,75, nyxar yayn 1,25. Cuitpaknuk AP
YPYFHH KaTIaMIaH ofnHG KNI IMapTHIaH Taxprba itynn Gran TarmaHa.
Oparaa, P oy ormpnnk Kyun G=mg ra nncbarn sbtnGopra onumamm, yuu
MaKKaxyxopn ydyn 32,2, Kann nasnard yayw 125, surur yayn 35... 40 ra
Tenr ueb KaGyn wwnumran. Amanga cmiipaknuk AP um wynpail Tapnmam
Kepakki, OyHiua cypHil KyuH YpYFHWHT oFipisriiai Giup mewa 10 mapra
KaTTa Gynnmm Kepak.

TelHKHHHT 103acH § YHHHT IHaMeTpH OpKaii amiKIaHa

d,= (0,6..0,7)b, , (113)
6y epma b? — Ypy2HuMzZ FPmMaua KeHzauzu,

[THeBMaTHK anmapaTHAKT Ba CEAIKANNHT HIL PEXHMI Ba annapaTHHHT
KOHCTPYKTHB NapaMeTpiapH opaciia Mabiaym 6np Gormukmmik Gop. Dk
mickn Givlan GHMp CeKYHIUMA Y3aTIIAMHTAH YPYFIAp COHN (3KNID YacToTack)
Kyitmgarn dopMymatan aHuKTaHa:

g = w/ (d+Al), (114)
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Gy epua u — mewnx maprain Gyiuta oucknunz aitranma mesauzu; Al -
mMewaap ueni opacudazi macoga.

Byiyta d+Al=]_Jmickian TEmnRIap Katami G6ynamr. Ypyrapun cypinm
na oG UK KApaENIHIT HOPMA aMaira OUTHPIINIIN YyH Kyinant
LIApT Damapiunimi Kepaxk

Lz21

;o max *

(115)

Oy epua [ - ypy2uunz 3Hz Kamma JaueuiL.

DRI YACTOTACH § HII CCANKAHIAT TCINNTH V“ B MYHKTHP Kalanii ":‘
(kaTopuar ypyriiap €Ki ysnap opaciuars Macotha) oprami Xam rdogaianmm
MYMEIIT

g=V. I (116)
Tynkrnp Kagasit Lonn Kyiiarst opuysia opkais XucoGmaur MyMKui
[,=10"z/Q b (117)

Oy epia z — yadaen ypyeaap conu; Q — | 2a danaza sxwnaduzan ypyaaaprie
YMYMULE cony; b — gamop opanueu Kenzaauei.
(114) Ba (116) Tenrnamamapun comummTHPHO anukIaivmms

V. (d+Al)
B e e (118)

y
By renranara 1 = wtd p1/60 k¥inG Teunmcnap MapKasn Gyiima IMCKIITHT
HMAMETPHITT TOMAMI3

v 60V, (d+ Al)
9 m ,:y . (119)
Tk HITHT TYANK  JAHaMeTph
dy=d+(3. 9 . (120)
DRI AHCKHLArTT TEIMKTap COHN
Z,=7df(d + Al). (121)

5-§. CounmrnapHIHT HA3aPHACH acociapn

Comnnknnnr nw Kapaémn yira GocKmuman nbopaT: araT™a XOCHT
KIUTHLL, YPYFIAPHIT 3TaTHara RofaluTHpii, YpyriapHi KHeMan EKI TYIHK
KM,

ng'la XOCHT KT, COI’.I.II"II( ﬁllﬂull OYIUTAUHTAH IraTYaniHr maxnm
Ba JIMaMIAPH 4COCAN COUTHIKHM TYNPOKKA KipHur Gypyant & Ba aHKep/n
Bi KWILCHMOH COIWHNETapHinr Epﬁi'l:i Bl MKKN JNCKINn COLIHITEITapia
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AMCKIApHN ¥3apo KofUramnmmm Giian XocHi Kiran noHannne
napamMeTprapura DOFIHK.

151-pachyua TYnpoKKa Knpum Oypuarn YTKup Ba yraac Gyaran
COWHMKIIapra TALCHP KIWIYBYH Kywiap Kejamupuiran. Brpmiun Xomari
arap N = F, swnn Neg(n/2-a)=Ntgp 6¥nca, Tynpok sappacit m cowmig
Gifitiria wkopnra Xapakar Kunau. By epian

nf2-a2p EKIt o< -, (122)

Oy epia - nkaranuut Gypuazu.

o
#
ﬁgk’ 2

151-pacy, Xap xmr commminap Giian sratda Xocin Kimnm Rapacumura
JOMp CXeMi. ¢, 6 B ¢ — MOC XOMWd YTKHp, YTMac Kupiur Gypuakin s
WKKH JHCKIN COWHNKIAPHN TYIPOKKa Tanenpi; | sa 11 — cournmkimap
XOIATIAPH.

Commknn Gynuaii ypHaTHm GYpHariji TYNpOK 3appaiapn yiumr
ONIMHTH KHppacH GYilnua 10KOpHTa XapakaT KWIamm, TYNpoK w3aci
OMIDATIITEAN, COIWMIK 3Ca HOTEKHC TYIKHHCHMON MiKpopensel) Xoct
Kb tynpokka sxum Gotwmn. By Xomar mankyn smuc, wymmr yayn
COWMMKHIHT XAKHKHIT TYNPOKKa KHPHI Gypdarn XucoBpanan Karra
GyminIin 1030M.

HKKHIM XomaT/ia TYNPOK 34ppacH COWMMK Knppacn GViimda mactra
Xapakat Kuwmnun yuyn Niglo-n/2)2 Nigo 6ymmun nosum. Bynan

a- a2 2e Exnt a 2@ +n2. (123)

By xonatma commuk Tynpox 3uppacunn nactra Gocamm, ¥an sca
TYNPOKHHHT PCAKLINY KYWIAPH TabCHPINA YHIAH SHKHII XapaKaT Kiam,
6y TeXHOMOIMK kupadn yuyn MmaxGyn smac. Mlysuaii 3xan cowHMKRN
TYNPOKKA KHPHII GypHariiuiT KHiAMaTH Kyinuant opaiikia Gymmm no3m

2+ 2 a2 n2-p. (124)

Mnckan commmKIapHIHT WMCKApH 103ack nyik sasndacunn Yraiimm,
Gup-Onpnra TernG Typawran JHCKIAPHINT OMHTH KICMI 3ca €pruy
pa3nhacnan Gaxapan. IyHunr yayH sraTIanmnr VINMaMiapn Ba Wakm
MHCKap opacHiard GypYakian TAK4pH MNCKIap KNppatapi Tyrawmt
TYPalHTaH HYKTAHHHT GwIaHUIHrm Xam TahcHp Kypoaramnt. Drardanumr
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Kenrnurn GuiaH 3HT KYN TapKalnrad WEKKHHYH UHCKAH COIIHHK
TAPaMCETPIIApH OpacHIATT GOFIHKIMKHH Kypamus. Iefinuk MHcKIapHHHAT
Tyram wykrach A (152-pacm) pamiye OA=R mm THKKa KHAnMK Oypuars
GHnan anNKIaHALEral GATAHIUIHKKA TYPCHTE, INCKIap opackuarn Oypyak
sca . Viua (iuckinap KHPPATapHHAHT ITACTKH HYKTaTapH opachiari Macoga
GIUIaH AHNKIAHANraH araTda KeHmnm b=BC=2ABsin(B/2). AB=0A-0OB=R-
Reosa=R(1-cosa) Gynraun yu4yH, YHHHT KHIIMATHHIT OJUHHTH hojara Kyiind

OJaMI3
b=2R(1-cosct)sin(p/2). (125)

152-pacwm. Cotmsnk GiaaH X0CHI KIWTHHANMIAH SraTYaHHHT KeHrTHIHHE
AHHETALNTA 0P cXeMa.

By dhopmysiara Kypa ¢ sa § Oypuakmapm xarramammury Gwnas sratra
Kenranrn omany. Ouunit Karopab sKNI y9yH HUDIATHIAINTZH COITHAKIA
a =50° B = 10°% a > 50° 6ynranga uucknap afipum wunab, MKKHTA
WIOXHJIA BraT4HATap XocH1 Kitagn. Macanan, Top KaTopna6 sKHIT ceslKach
commmknna ¢ = 1007, B = 18° d = 350 mm Gjnramma, Gup-6upugan 65 MM
Macodatta GYAran HKKHTA wIOXia 3raTdanap onHHaIH.

VYpyrnapun anoxmaa srardara MOWIAMITHPHII. YPYFIapHH srarTdara
KOMTAWTHPHIN YYKYPIHTH COMIMHKHH TYNpoKKa GOTHII YyKypnHTH GHIan
Xap gonm Xam Gup xun Gyamaiign. Bynwnr caGabm skwmra AXmu
TAHEpPNaHran TYIPOKHITHT coynTysdamnumump. Wi kapaénnga commiKHIET
NYHAIIAPH TYNPOKKA THPATHO XapakaT Kwialun. AMMO COYHIYBYaH TYTPOK
MACCACH COUTHME NYRAMapHAH aimaunG YTHO, yHHHI HYKH TOMOHHTa
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TYKHILAMH Ba Y epla Kamaiigip Kius o3a 6yinrga koitmamamm (153a-pacs).
By 103aHitHr KinsUmir ComniK TYMUWYFH TOMOHT iiynanran, Jemak, Kysypuan
TYUIHral YpyFiap COMHNK 0cTH GYIMHFINHAT Kid 103achra TYUr ba
sratra Ty6uun Xap xun h, h,, h, Macothamapua Gynamw, ALHI Xap Xiut
UYKYypIHKKY kKysminamn. Ypyenapin Gearmnanran Oup Xmm qyRypankKa
KYMHID yayH YIApHI TYNPOK TYWMail(uran Ba aratda TyDi ropiionTal
BYAran commKIMIMNT OINHIT KHeMira iyrarrnpaw sosm. By yayn
WKKNTa yeyian Qoiigananmm noanM: & ComMKHINT MUcTKN KHCMitd
QLM KH8 KMIMHIAN TUIACTHHKA YpHaTiuian, Gyija ypyFtap yira ypymo
COLTHHKHINT TYMIOYFI OCTHIA OTIVII, & COUNMIK Y3YINOK YakKwtap Gian
ANXo3anamn. Yinap Gapua YpyFaap araTHaHHHC TO3d TYOHrE TYWryHHIE
Kalap TYNPOKHI TYKIUIHIINIAH cakiaiian. Bipiisi yeyi etapin qapakatant
MACTHK YPYFNapHH KW YHYH, HKKIHHYICH aCa aNucTHKINTI KiYHK Ba
murKananim KosQHumenTH KaTTa YpYFIapii sk Yayn Ky Hinman.
Ypyenapun KyMUIHIIN, ATPOTEXHHK KOWIAIAPra ACOCAH YPYFIapHI
IWIANTEH KOlra KolUamrmnpmm Twiab ommam, Yina ypyrra Havimg
CTKasaUran Kamuyiap iiyunap THKnanran 6ymam. Ypyeap Kucsman éxn TymiK
3raTda fesopi Tynporn Kyunt Ty tydaiimn kv, Coummg yrranman
KCilHH TYNPOK 3raTua JeROpHIEan Kyund Tymam pa TaGupil Knswmk Gypuars
ocTHia #oltmamagn. Bynga apBal HaMpOK, SBHI NAcTIH KaATIaMuan, cynrpa
3¢ 0KOPH KaTIaMIapian TYNPoK Kyun® tyuwmmi  nosnm. Bymuait Xonatia
YPYFI4p HaMpoK TYNpok GilaH anoKaus Oynaim pa TEIpok yHnt wimkamur.

me

by

ﬂ:’ﬂgﬂ"

153-pacs. DraTua X0CH KHIHILLA TYITPOKHNHT TYILBIII,
a — atikepnyu Gunan; 6 — JAMCKIN COMHWK Guman.

ComHMKIAPHIHT WaKaK by wapTam Xucobra o/ran Xomia KiiHam.
Macanan, IHCKIH COWHNKLA TYNPOKHN YPYFIAp YCTHTd HanbarMa-nasdar
KyanG Tymmmm macTrH Katiamnap a b, uan GounnannG 10Kopi KaTaami
ab, Gunan Tyrafign (1536-pacM). ANKepan Ba KIUTBCHMOH COWHMKIAPIA
Oy Makcad yuyn ABC KecHKIIAp KIUTHHALN.
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Comunrnapun moiiammuprm, Colmikiap OMIIATHATEH KaTaaMia
AApaKaT KHnranda TYNPOKHIT Kanmainmy 103 GCPHJIH Bd COLOHWE OJIOHIA
AYHEINE XocHn Gyami, y oNIMAra Ba EH TOMOHIApra Makiaym Gup mMacodara
Tapranaun (154-pacs). By Xomiica coIONHEIApiH XOiTaumITHPHIIA acoc
6ynagn. Oyumuknnar 6¥iviaMa Ba KHIATAHT AYHOTHIDTAPIArd YIdaMmIap
COITHHKHHHT KOHCTPYKOWACH Ba TYTIPOK
Xonatura Gornuk. Bup KaTopuarm
COWHWKNI4p opacHlarm ME'lCOqJEl br
COWIHNK OMHari JAVHTINK KeHrmura b
AaH KatTa, ApER b > b Gnwmm nosmm.
AKc Xomjia COIHAKIIAP OHIaTH TYNPOK
AyRrAnKAapn Gup-Oupura Kymmnnub
KCT4J(H Ba SXJIHT AYHITIHK XOocHn Gymamm,
HATHA4l4a COWHWKIAP TYNPOKHH ¥3
ONUHTA Tjrmlaiiml Ba 3raT XOCHI KT
Kapagun Gyznnanm.

Taxpuba mawaymMoTmapura kypa,
154-pacm. COMHMKIAPHI  ynceny commmmcnap yym b 220 o, mxxs
ROIWIAMTHPHIITA JOHP CXEMa. <

MHCKINUTAP YuyH b 225 oM, KIILCHMORITAp

yayn b = 20 cM, ogaraa sapyp Gynran
KaTOp OPwINFIHI O YUYH, COUTHHKIAPHI HKKH KATOP XOIUTAMTHPHINTA
TYFPH KesTau.

Byitnama iiyHTimIa COURNKIAP opaciiari Macoda Kabyn KuIHHaIH:
22 cM — Katopnab SKHI CCANKATAPHIHHT INCKIIN COUIHWKIapH ydayH, 35
CM — 3NFHP CeNIKATApH KIIBCHMOH colmukmapn yuyH, 47 cM — Top
K4aTop CessIKATapHUAT UHCKIN COWHUKIAPH YuyH. AMMo GyHOA OMUHHIH
K4TOp COLIMNKI4pH GHIaN YPYEIapHE KYMHII YYKYpAMIHT4 OpKa KaTop
COINHKITAPHAT TaBCHPH TYAUK GapTapadh KuinnMaiimm.

6-§. DU Ba Ki4aT yTRA3HI MATIHHATAPHHAHT TOPTHINTA KAPUIHIHTH

OKmm Ba Ky9ar YTKAINW MAWHHATAPIHHAT TOPTHIUTE KAPUIHIHIH
TYOPOKHHAT TCXHOMOTHE xoccw‘tapﬁra. YMapHHHT KaMpall KeHIMTHTH Ba
IKIH (KY9aT YTKa3nur) SyKypianrira 6ok, DKAm qyKypinr Kyla Kicka
OpaTHKla YIrapramwinru yayH YHHNT yarapumm jgactiabkum Xucobnapna
auTHGopra oNMHMAIN Ba TOPTHITE KapUIMNWK KaMpall KeHITHTHra
nponopusonan ged Kabyn KIIHHALH, SHHI

R, =K B, (126)
G}" CP,LLH K- MAMiRanine canummup.ka wapuiLanan, KmM; B — mawmnanunz
KAMPAUE KEH2TUN, M.
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Comumripaya Kapunank K cOmHMKIapHIHT KapIImanrira Xasla cesiKa
FULHPAKIapHHIHT [yManalira Kapmianrira 6ok, ¥ sca, ¥3 Hasbatila,
FHILIFPAKIIAPHI TYPH B TIapaMeTplapira, ylapra KYfiiiran wkiaManapra,
IKHUT ANMapaTIapHHiHT afilaHiira KapuniHmra 6ok,

2,8 afe (11 xafcoar) rava mUMN TEIUTHKUA SKHIN Ba Kyyar yTKasuum
MAUTHHATAPHHAHT TAXMIHHI COMHINTIPMA KapUriIHKTapi KHivaTh Kyitia

KelTHPHITAHR
K, nin
1 T

Tupkanma floH ceanKach %
.095..1.4

Ocma JloH censkach
Ocma caf3aBOT CEATKACH
OcMa JTaBmarm cesnKac %
OcMa MAKKOKYXOPH CefIKa . B 10 e
Couma FIT cesnmkac .035..02
Ocwma KapTOIKa 3KKHH . o e o 3,0:3.5
Huoran Teanmux 2,8 a/e tan ommmm Elmun Kaplmutllx Kymmmi Afinngca
ocMa cesIKalapia KanwipoK, By ymapHunr XapakaTHHH NepneHIHKyIap
iiynanuua TeGpANNIUIAPHAT OWIT TYchailnm 1w3ara Kemnun.
Taanw ubopanap
Ceanka, UHKNI TEUHH, YPYF, CHFUM XXM, 3K HOPMUCH, CHFTIM
Xaskmugan thoiigunani Ko QOHImenTH, TY3NTIY, FUlTak, haon Kamma,
HOB, HOBIAPHN TV Ko3(DEUUHENTH, FULMPAK, YPYFIAPHINT XaRMIi
MaccacH, cHpmannm KoahhUUNeHTH, FAITAKHIHT W Y3YHINm,
FAMTAKHITAT ai VTaHIIT YacToTacH, WUIKanannm Koachduumien i, ek, KuTax,
MIKATAHAL KYSH, TYIHPIY, LXparTrid, KaiiTaprid, cHiipakmig, cuiiparing
KaMmepacH, COUINHK, 3raTdd, KHpHmw 6ypuari.
Hasopam casonnapu
1. Vpyranm cuemnM Tellfirit OpKami oknG Wk Kauiail KonymisTr
Oyiicynam? 2. CuruMHINT YHKHI TEWNH YIsamIapn Kangai topayina
opramn anuknanagn? 3. TawMungam curuMuHIAT XaXMH Kangait
apnrtatan? 4, FanTmakmn aKHi anmapaTiiiar TeEXHoMoniK XapaéHiunm
Tapcnduiab Gepunr. 5. Fantak nommapnAmmr xaxsor Kangail anmianagn?
6. Fanraknn skni anmapaTHHIHT TAPAMETRIAPH YPYFIAPHIT SKIW MeBEpITa
Kangail Tasenp Kunaun? 7. Farrakomm skam annapati Guan ypyr sxirasia
«haon Katnam» geranga Homa Tywymmiam? 8. Kavakam guckunnr
ynuamnapuun acocna® Gepunr? 9. Vpyrtapun Kaifitapuuiga ynaphi
SIWIMACTIITH YYH Kangail wapr Gaxapiwmimm Kepak? 10. ¥pyrm karakyara
TypTiG Tywnpnm waptuan Tascuguiab Gepunr? 11 Tienmarng cesnkan
YPYFIapHit JiicKKa cypWInm Kydn Kangail anmcranan?
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Yunuuum G6yaum
VFUTIHAIL MALUHHATIAPH

1-BOB
VFUTIAII MAIIHHAJTAPHHHHT ACOCHI KOHCTPYKTHB

ANEMEHTIAPH

TynpoK YRYMIOPIHIHHN THKTAL! BA OLINPHIT THINMIL YFHTIAp Xan
KIUTyBIT oMt Xptcofnanas, (Dar Ba WIFOP TaxkpHGUIap MiHepen JRiTnapan
caMapaIl KYJUIAI SKHIAApHIHT Xocungopmurumn 609 rawa owmpum
MYMKHHINTHA Kypeatian. Veurnapan Kjnnammunr cudatin ba camMapacii
OHHIPHI [IPOrPecciB TEXHONONANAp Ba 3aMOHABNI TEXHHK BOCHTAIAD
ACOCH)A AMANra OLIMPIUIa.

1-§. Vrurmnapsssr Typaapy Ba yFumiam yeyuiapu

KumEemil Tapknbura k¥pa yrutnap Mpnepan Ba opraowk yramiapra
GinHamm. Yl TAUKapn YIapHUHT apaiaiiMaciiian nGopaT opramik-
MHHEPL] KOMIOCTIIAP XaM KJnmanmia,

Mirdepan ¥rumaap Basndacura Kypa FonMINKIApHH O3NKTAHTHPHIT
yayir conmHaypran GeBocHTA TARCHP ITYBYH Ba TYNPOKAUPHHNT (m3nk-
KIMERITT XOCCHITAPHIT $XINTUIAI MaKCAIUIA CONMHALNTAN GHABOCHTA TABCHD
aTyRYIl YFUTIapra (0XaK, MTc) aXpaTHiam.

Munepan yRrTiap TapkuGHIATT 031K, MOJUIAIAp TYPITa KYpa omiHil Ba
Mypakkal (apanamna) Jermapra 6ynnnamr.

Benocuta TabkCcHp 3TYBYH Muiepan YruTinap Gupopra GHp 03WK
amemMenTIan HEOPAT oIl Ba HKKH EKH Y4 XIUT oyl YrTIapHItHr MeXaniik
ApaNAlIMACIAH TAIOKHA TONran mypakkab® (apamamwma) yruTIapra
AKPATIUIAT,

Bunsocnta Tacip sTYBUM YEATIap (0Xak, rAnNc) Maxamwmmii yearmiap
catpura kupawr. Ynapan yTa Ham TYNporaapia Ty3 Xocwn Kmammr (oXax
Grian FRITan) EKN WYpXOK eplapia HITKop XocHn 6¥mum (rime commnr)
PeaKHIACHIH HeNTPAUIAL YuyH MULTATIUTAN.

Oprannk Yrumiap TYNPOKHN YOHMIHKIapHIHT Gapya yaTa acocHi 03yK4
anmeMenTRapH (a3oT, hocchop, Kanmit) Grnan GoilrmGraRa KoMMail, ymapHmr
hi3NK-MEXAHHK XOCCATAPHHA XaM sXiutaiign. OpraHuk YrHTIapHHHT
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TYPYXIra TYHT, CYIOK IYHT, Topth, TopthiryHr KoMIocTaapi, Hakac, YeIuInK
Ba X@BORMAPHIHT Xap X1 TAOUTaHIHKIApHIan maiigo 6yaran yupuagniap
Kitpagn. By rypyxra Oaxkrtepnan YFHToap Ba cijgepatnap (Kyx yrrtnap)
Xam kupagn. T'ynr acocuii oprawnk YraT xucobmanamn ¥ sypakkab
KUMERHiT Gupiksma 6ynn6, yRUAT TapRAGHIa YeuMmnk yayn sapyp Gynram
Bapua o3nk wiemenTaap MaBxyL T'VHT YCHMINKNQPHA O3NKIAHTHPH I
TalKApH eHrHA KYMOK TYNPOKTapHH OHPHKTHPINI, OFp TYMPOKIApHT
IOMIIOK XOMaTra KeJITAPHII, TYNPOK Tapkubnga HaMInKEn Y3oK cakab
TYPHUT Makcawtapiia XaM Kyunamomams. ¥ Mumepan yrnrnap 6inan kymmb
EPrd COJIMATANMA Yiap TApKAGHIATH 03HK aleMeHTIapHNi TYNPOKIa Y30K
CAKTAHNIINTA Ba YCHMINK TOMOHMJIAH YNapHN SXIIH Y3amamTHpIuTHInTG
HMKoH spatami. TVHT TYTpoKHH ryMmyc Gunan Tyiignpaimran sroma manGa
Xucobnanaim.

Vrurnap Epuammia JeuMIurIapii §CHim Ba pHBOKTAHITLIN AXIUFTAHI.
Vrwmnammnr yu X1 yoynin KJUTAHIWTAIN: 4CocHii, SLHN WyIropiant e
KNI OJUIHaH YPHTIam; aKim Onian OAp BaKTda YraTnam; FeiuinKiapHn
OIMBJIAHTHPHIN, SBHI YIapHE YoHII BaKTHIA JFUTTAnL.

Ynlrnupﬂu Mana w3ac OYitira TaxXciMIA XapakTepnra Kapab yrirmiam
Y4 yeynra axpaTHIam: énnacHra, Katopnab sa yanab (moxan).

2-§. VeurrnapHuHr TeXHOMOMMK Xoccarapu

Munepan §FITIapHuiT TeXHONOIMK XOCCAMAPHTA INWINK, LOHANAPHITHT
Vauanmi, TYKHAYBYAINK, IKMIYBYAIINK, KaNnWKOKTIK, KOBYIIKOKINEK,
THTPOCKOTIINEK, Xap Xl MaTepiamiap 6yima mukaranmy xoadduuentn
KHpaIH,

Mumnepan yrrmnap KyKyH EKi qoHagop Xomta muwab aukunamn. Jowanap
Fmuann, ogatga 1 gan 4w rada opanmkia 6¥name, Visamuapiir 4 am
IaH KaTTanammmun QOHAMAPHHET M@ kamaitrpamy, Gy sca
YI4pHI MapYalaHiiira Ba CCMUIHIIHN EMORTAWYRNTa om0 Ke/tai.

Munepan yrrmmapHunr susauzu Kear opankia (0,8...1,7 T’y yarapum.
AwMMo Munepan yruTIapHHEHT acocuii Typaapn 0.9..1,2 /M’ opanukuan
IMWIHK GHIan XapakTepiaHali.

*jmmapumlr MyKUAYEUaANANZH YIAPHI TeWNKNap opkanu {rim
KkobunmnaTh Gunanm xapakTepnadamd. ¥ Gup GHpMMK BakToa wHKapi
TEUWHTHHAHT GHp GHPANK I034CH OPKATH TYKIWIAUHITH YEIT MUKILOPH Giutan
Ymuanagn. Tykunysgannukun Gunsocata tabunil Kusnk Gypuarn Guman
Tascugnaca Gymamn. KykyncuMon Jrumaap 35° raua, jgonamop ymtaap
sca 40° rava TaGmmil KisUIMK Gypuariia TemnK opKA SPKWH TYRILTALIAp.
TYKHTYB9AHTHK TYFPHUAH-TYFPH YFITAAPHH TELMKIAp YoTHia rymGas xoct
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Kitun KoGwmsat, suin suwaamulb gonyenanwauzu Gunan Gormk. By,
ABBUIO Y INTIAPHI HaMITHITIG Bl YIAPHI afipHM 3appalapiin Yirdamiapira
oK. HOkopi naMmk YErmaapauar TYKWTYBYQinrinn iiyKotam, rymba3
XOCIul Ky koD Tira sra kiotaun. CymGas xociwn Gynranga yramnapin
TYKIIHIN T X Tai.

VFHTJIUP!!IIIII' FRuUAYEHOAHAUZN }"JH!PHII TOp THPEKHILIN IKHIW
AP TIAPIGEH TYMBa3 XOCI KIVIMAC/an yTHIN KoGImaTH. DKIuTyBIaIHK
10 - Gumn ik Gyina Gaxonanaor. DKy Gunan TVEpuLan-
THpI JEITIAPH KOBYIWKOKM Gomanran. Yeumap gosyurgogauzu
Merdanjia MCEXamnink Til'l-l.’ﬂp HaTHRACH 1A (Mil(.‘il}lil.ll' I{Opﬂ!‘!]]ﬁp, AKHm
anMmapaTaapi) yrapun afipmy Maiiga Gynakqanit XonaT[lel MIZeTHK,
XHMI(FCII:\!HH XOmaTra ?'I‘III.U xXoccacy 'I'ylll)"lllllliw,ll. B)" XoJraTina ‘HIKH.PIIUJ
TEWNKALPH THKIIULE Ba 1 Kapadnm Gy3nma.

Kanuwgoxanx - 6y yrmnap sappatapunn Gup-6upura énnwmb Xap
XU INUIIRAArT SXA0NT Muacca XocHn K KoSunnarignp. Bymiail
}'fl'll'l'ﬂil'pllll TYNPOKTa CONNIN OMJIAa Maxcyc M'dl.lJIIlIuJ’lup}lu Mufmunuﬁ.
3.5 MM KYIIH FIBHpIapian FTKaInm sapyp.

T'uzpockonaux - Gy YRTIapiimnTr Xanodary HAMIHKING {30Ta cRITIHPHIT
xoccaci. ¥ 12 Gawum iz 6yiinua Gaxonanwm. Bunn kamua joKopn
ﬁiull'_':l, FHIPOCKOINHE  XaM HIYHYa 10EopI. ?NITJIHP Tupﬂ“ﬁllﬂal‘ll HaAMHI
OMINIU YIRPHIHT ACOCHIT - TYKINYBYAtUIg, SKITYBUAINK, Kl ROKINK
TCXHOMOMEK XOCCAmapiny KccKimH EMDIIJIEII.RITIIpiU.lII By, XATTO )l'ﬂi.IPIIII
MamTap Giinan TYNPOKKd COnm MMKOHISTING TYINK iiYKoTa.

Opt‘ulﬂll{ FHITJ'HIFHJI!II‘ FHWINZH HAMIINK By biieliiiiy j{ﬂpﬂmaci([‘a 60!’!"11(
PABINILL KEHT OPAIIKG Yarapant. Macanaw, spm rynommr siomrmn 0,3..0,6
v/’ apimsenpuraniikn 0,6...0,7; Tina unpnraimmkn 0,7...0,8; unpnmgiangn
0,8 /M

?I‘IiTJIilPHH"I" Elmuu;m{.m.rzﬂ }"ﬂapllllllr IMYIHTHATE, HAMIHIHTE B m‘yﬁ
JAPpAYWIAPIIN MIKLOPHTY GORINK. UK Ba ryMye 3appanapHHHHT

MUKIOPH KYmalimn 61man IYHIHUNr EnuKoKANmH oWani. DHr KaTTa
emimkormk 80...84% wamnukia 6ynamn.

Cyurinnr nmKaranum Kosdguyuennin YHUAT TApKNGHILA TOXOTHH
KY NN GIUIan KaTTaiamaiy, HavommK ba conmuTipsa GoCHMAN oM
Guaan kuupagun. Fyuran metann w3acn 6Fiinya mwkanawum
Kostprermnmm: yprata kpiivatie 0,85...1,0 opamngsa 6ynamn, T¥armanur
TAOHIE KHAINK Gypuarn yHu SMpHII Japasxackin omwnum 6unan 50 gan
38" rava yarapnG, wusas. s

Crnkum 6a yIuauuia Kapuawiuk 10KOpI Qupaskala CommmTHpMa Gocm
Bi MOXOWIHKKA Gornnk. Macanan, commwrnpma Gocumun 2 gan 10 kITa
radi ownHmn OHIAN CIUDKHINIA. COMMUTHPMA Kapunumk 4,5 gan 10 xlla
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rata omamy, noxonnwkeuar 10 jgan 50% ra xymaiinmn sca yummmra
connwTipMa Kapumikan 7,3 gan 10 kITa rava opriwsira onmb ke,

3-§. Arporexnnk Tanadnap

HoHwrapmimT AwaMeTpnt 5 MM gan KartTa Gynmacnnm kepak. Kotnt
KONTaH MIHepal FFHTIap MaXcyc MAliiIapiia MailaTanimrana YIapiimr
MPWEINr 5 MM rava pyxcar aTHiamn. Munepan yriTaapumir Hamimm
cenmm ongugan 1,5...15 dons opamikpa 6ymmmn mozmv. Mamumanap
MITHEp! YFUTAapiN Ba YI4pHRHr apanamsacin 0,05...1 t/ra opanmia
CONMMIINM TabMINUIAUUIAPH KepakK. YFUTIapHH HOTeKHC cemumimm YruT
ceankanapn Ouwnan +15 donagan, counm MamwnHatapn Gmman aca £25
honaLan omMACIITH KepakK.

Aurn ryHrHW Ky/Ulall Ba OPTANNK YFATAap Tapkubmga Gerona
Hapcanapuy Gyrmmmm pyxcar sTHamMaitin. Maumaanap opragsk yriTaapHi
Bil YIapHHHT apatammMacini 5...60 1/ra opaniKia cemimsi TARMHHTauapi
moanm. Opramnnk yrnmiapin HOTEKNC CeMUINIIN KaMpam Kermur 6yinma
£15 thonsygan, wm fyauARET y3ywaure Gyiwga £25 dongan 0KOPH
Gy mMacnm Kepak.

Bapua Typuarst ¥Emiap cenmirania Kywnn §Timap opannrini TymK
FITIAaNMUNHN  TALMIHIGI Kepak; Genmianran commm QyKypririian
derraunm 15 chonzgan Karra G6¥amacnurn xepak. Mmiepan §RimnapHi

counmr HRran yrapin TYNpoKKa K¥Mum sakmimumr opamimn 12 coarradga
PYXCAT ITHITALI.

4-§. Veurrnam mammaanapumn tacuduanmmmm

Vrntnam samunnanapn JPATIapHuAr sasudiach, yraTaam Yoy,
YFNTIapHUAT TYpR Ba TpakTop Gunan arperatnam ycynm Gyitmaa
TacHIpIaHaI.

Basugpacuza kjpa opranik JFATIAPHE COMIM Ba MAHEPAT YFUTIApHT
COMINE MatnHanapura Gy,

Yeumaaw yeyau Gyiuua acocwii (coun®) Frummam, sxmum (Kyar
FTKAIMIN) JaBpHia YENTIAW Ba SKHUAH Kefinl YImiam MaunHanapira
axpaTinagn. AcocHit (counf) FruTnaw yuyyn Maxcyc MammHanAp
KY/UTAaHImaqn. DKHI JaEpHla Ba SKWINIEH Keilid (o3ukmanTnpum) yom
CONMMI, ouaTha, KOMOHHAUMANATAH Mawmnantap Gunan Gumapumami:
GupuHun Xomaraa cesnkanap (KydaT Yrrasrruap) Giman, ke Xonari
KYTbTHBATOP-03HKAAHTHPIHUIap GHAan, KY3rn 3Knpuapun 3pTa
OMKTAHTHPALI YIYH CUMONETIAP XaM KyIUIaHWIm.
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Conmuaniran yRrTIapauar Typira (PHINK Xomartura) Kypa Yrumrans
MAITHHANAPH KyIIIATT Typiapra 6YTHHam: YFHTCONIIUTAD, TYHICourap,
KYKYHCHMOH JFTTITAPHI COMMIWIAp, IATTOKIYHT CONMIMUIAP, CYIOK, YFHTIApHI
COMHIT MallHHATTapH.

5-§. Veurraam MaunHanapHHIHT YMyMHIT TYSIIHIIN Ba HI JKApagiaHmuar
cxemach

VrnTnam MamunaTapi Xap X1 Typia 6¥anmura Kapamail, ylap arona
cxema Gyilima TY3wIraH, VENTIam MaliMAanapH yaT4 acocHil KHCMIaH
nGopat: TALMIHIAL cHFIMI (Ky308, GYHKEp, KYTH); KAIOKJIOBMH KypHIMa
(Tapenka, IACKHPIVIANKATN TPAHCIIOPTEp); COMYBYN Kypwima (THK ykuma
KATTd TeamiKiaa ailnanysuli ANCKaap, XIK4CHMOH HPFITIHWIAD, [IHeKnap
Ba Gourkanap).

Vaysuii KYpiHIIIA FAMTIAN MAHHUTSPHHITHT W KapaéHn Kyiintanma
GYnag: TABMHEIOBYH CHFHM/IA XOINAMran YFUT KalakKmoBYH KypHIMara
3 oxnMn Guman Tymam éxm MaxGypan yaaTnam. Katoxiosun KyprimMa
FEATIAp OKMMITHH WaknaanTupam. Kagoknopun KypiiiMagam TymTaH
YFiTnap gana lolacura Exm fiynantapriy 6yitmva (VeuT YTRasrHunap sa
wyAra yxmam) Takcumranayi, Mnantupriranap opkann yTran yERTIap
CONTHHKIIAp EPMAMILA XOCH KIIHHTAH SraTiapra cOnunal, cyHrpa ynap
KYMYBYH HIUYN opraiiap EplamMiia TYNpok Ouman KyMuwiain,

Llynnaii Kb, ypyrIapHu SKnm KapaéHulex, YFHTIApHW CONMHII
AKapa€ri acociili XaM TasMHRIAW cHFMMmtd Gouvtasmb gana fosacima
€Kil 9raT TYOMIa TYXTalignran Yrumnapun Taptubnn ok Erawn. Temak,
YAITIaW MalliHATAPHEAHT WL Kapaéiin KypcaTKiMTapira TabMIHIALW
CHFHMITAPH, KaUOKIOBYN KYpHAMANAp, COWHNKMAP BA KYMYBYH HIDYH
OpraIdpHHHT KOHCTPYKTHE XYCYCUSTI4pH Ba MII PEXIMIAPH TABRCHP
K¥pcaraiit,

6-§. Veurnam annmaparnapm

Tacnughnanuuu. Kynnawynainran Yramiapminr TeXHONOMHK Xoccanapn
Bd (IBHK XOMATH Xap XUl GYAraniuri yuyn yrrmiam MalmHHaTapHHnAT
KHIOKIAL annapatiapi HEXO4THd TYpiu-TyMan, KaTTik 3appantd, SzHH
JIOHAIOP JFHTIAPHH CenuIl YUYH, 0JaTia, MEXaHUK KYpPHIMANAp, KATTHE
KYKYHCHMOHITAPHI - MHEBMaTHE, CYIOKITAPHH Ceniill YMYH THAPABIWK EKu
MHEBMO-THAPABIHK KyPIUIMATAp KYIUTaHIm A,

Mexannk KypwiMaiap sHr Kyn TapKanran, MeXxanik anmapaTaapHIHT
KyHHiars Typiap Mawnym: lamknp-Gapmoxnu, Gapabanwnu (GapaGawn-
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TIAHKANH), KOHBCHPIM (34HXND TacMann), TapelKald, QHCKIN, FanTak-
T, Kupeauny (Ty0H MKKH KaBaT FANBAPIN), MapKa3jfan KowMa,
TpaHcnopTépan Ba Gomka.

FUTIUI MAUTHHATAPHHIHT 3aMOHABHIT KOHCTPYKUNANAPHAY FunTaK-
WTH TN, TApelK4NN, IHCKIN B TPAHCTIOPTEPNN YRITHAL anmapaviapit
KEHI KYIImanmma.

Fanmax-yzaxcnu annapaniap ypyenapnu skum Givtan 6np BaKTia
Aonajop YFUTAApHH KaTopna® commm ydyH Kynmammutams. Ynap Karopiib
Bd TopKaTopna® skanral KOMONHAIMANAMTAN CeanKanapia ¥ pHATILIAL.
Fanrak yaaknu annapar (135-pacM) Komkok I, ranrak 2, yruT cemi
anmapatmapununr panukn 3, xopnyc 4, Tarnmk 5 Ba GymaTnm
MEXUHISMIHHHT Banwkn 6 jan wbopar. Fanrax Gupn MEKHRYICILAH 0,5
Kaflam ciymknb MKKH KaTop Xoiimamran THoUtap Gmian ixo3faHraf.
i’!‘lrmap KyTiiai ¥3 okumu Giitad Kopnyce 4 ra Tymramn. Yaan ainasyss
Fultax 2 Giutan cHIMpIIaA Ba YPAT YTKa3mura iiyranrmipiar. Farrak
2 OWIaH TAMNK 5 OpPWIHENATH THPKHIN BUHK 6 Wi ynra GepRATHAran
HacTar €puaniyia Oypat Guman cosnaman. THPKHIT JoHATapHIHT Fraamira
GormnK. Vrnmnam MuKLopH FATTAKNADHUHT afilaHui Y4cTOTUCHHN Bd
TABMIHIAI TYIIRYCHHIHT JIdaMiins KonKok | Epuamia yIrapTRpii Gumat
COITatajm,

155-pacy. Fanrak-y3axknn FFUTiam annapaTiHIHED cXeMaciL X
1 - Xomkok; 2 - FaNTaK; 3 - YPWTIAW anmapaTiapiHitr BATIKIn

KOpiyc; 5 - Tamidk; 6 -GYWaTHII MEXaHU3IMITHINT BLIITKIL

4 -
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FanTax- 34K annapaTIapiiir TEXHOIOTHE AKapaéii cealKamapHHRD
FITAK-HOBJIT annapaTiapn Xapaéuura yximiamr.

Tapenxacuson annapamaap JOHAIOP Ba KYKYHCHMOH MITHEpan
JFUTAGPHI ETMACHTA COMHII XaMIa KCHT KaTOPIH Ba yanab comumr yuys
Kynnmamnagi. Ynap 45 M Ba yHian Karta O¥Nrul KaTop OpaHEHia
MILARMArAN KNI Ba Ky9aT YTKasHII MaUIHianapila XaMia Ky IsTHBATOp
- OMKIAHTHPIYNAPIA FPHATIUIANH.

TapeKACHMOH aNMapATIapHItT ath3amuKmapi - Kf)llCprKL[HHC!«IHHHr
UL, KaTTa G/IMaran oFHpIINK, X4p XMl TYPAA YFHTIapHil cenuura
MOCTALTYBIARINTH, YPTIapiy ancGutan GHp TeKnc coumul.

Tapenxacuson - ducxau anmapat JruT 6ankn 5 (156a-pacs), Tapenka
4, aiinanagurai Kypakvatap (IHcKTap) KYpHHHITHIAT HKKHTa TYWHPririap
2, skmm Kankown 3 gan mbopar. Tupenxawmar spun fanka octhia,
MKKAHYMICH - YHQAH TalIKapimita woiinamran, Afinamaiiran Tapenxa
WIIKATAHNI Kys$iapi Tygaiinn JruTaapHiHr I0KopH KaTnaMitee Gankaan
TAMKapHTa oG YKL, CYHrpa TYWHpruwiap 2 yrHTIapHH Tapenkajan
JFAT fIJHANTHPTIMAApra TYIHpaH. Yrrtiapian rymbas xocun 6ynumman
TeGpaHITaNn gesop / GapTapad KT, Venmnamw MuKIopH TapenKamiEr
AllNTAHINL TEJI Bd Tape/ika TyOH BIUTaH KATKOK opaciiari THPKHITHITAT
GaHIUTHIHHN Y3rapTHPHIL OPKATH CONTAHAIN.

TapeakacuMon-Kupunau anfapatT MAXTAYIANK KyNbTHBATOD-
OIMKITAHTHPIIAIAP Bd CeANKanapla Ky UTaHnIanm,

Konycemvon Toxum Tapenka 4 Ganka 5 unnr ty6u pasndacunn yraiimm
(1566-pacs). Tapenka pa GanKa opaciia wwnmup 6 614N pocTIaHINTaH
Tipkim Mapxky. Tapenkagarn Jrumiap wy THpPKHIDMaH onnb wumKnanG
KHPFIY 7 Fa KeATHPRIAI Ba YHITHT oJUGta finruinG, Tapelkainir AeBopu
opkati Boponka 8 ra TYKTamn. Mammna TpaHCIOPT XomaTra YTKaswIranga
FEUTAAW ANMApaTh aBTOMATHK XOUa aRpaTHIai.

Hucrau annapamaap (1566-pac) NoRATOP Ba KYKYHCHMOH YFITTIapHI
KeHr Katopaab Ba yana® comuil yuynm Kymnanmiagn. Ynap 6mp xmn
(yrpuargsnamran) 636 (ATHO-2 pycymmn), sKmmw Ba Ky9at §TKasuur
XaMila KYTETHRATOP-03HKIAHTHPIIMIAP/Ia YPHATHTAN.

JIucknn anmapaTinap, TapelKacHMmomnap kaGw, (QpHKONON TakCHpIN
ANMMAPUTAEPra KHPAIH.

Huck 15 va T30t 12 XapaKamIanTHPYRIH FIULHPIApAaN XapaKaTtra
kentupina. JHeK Ba TY3NTITY aiimannb, FrHTIapHIHE TACTKH KaTTaMITam
KYaraiMac KHprd-iiynanripriruapra ommd Kedaun, yoap aca YrPHTIapHR
SKHII TAPKNODIapH opkany KaGyn Boponkamapn 9 ra fiyHamTHpamm.

THanrray Y3uumnir npyxnaacumon Gapymoriapy OHIan KMpFAYTApHH Ba
conbon /3 wn émimrran yruTaapuan Tosanaiimn. «Myanmnaks» xupriry-carx
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Kfpcatriy /6 YFHT MWKIOPH KaMmaiiraH capy nactra Tymm6 Gopamn Ba
JPTAapuy Mapkasgan WeTra cypu, ynapuu Gup Mebépia yIaTImIIHN
TAMHHETai. VArnam Miukiops KupRn-AyHaTTHpriMHIHT GaHKAara KUPHI
Sanamminronm Ba ANCKHWHT aiTAHANI TEITHINHN yIrapTHpHIN GHian
POCTIIUH A,

156-pacm. Vrumraam annapatiapHHHr cxeMacH.

a - TAPENKACHMOH-IHCKIIN; 0 - TapeKACHMOH-KHPFIWNT; & - AWeKn; J -
TeOpanypun gesop; 2- Hpruy; 3 - sKHl KaKoHK; 4 - Tapenka
(mmek); 5 - cwrnm (smmk, KyTH); 6 - KyTH 7 -NHY0K; 8 - BOPOHKA, 9'_
Toxin Tapenka; /0 - iiynanTApysan Kupri; 1] - poctaiimran WUTHHAD,
12 - Tyaurriy; 13 - cosaGom; /4 - XapakaTmanTHPHIN MeXaHHIMIL MaBE
MHCK; 16 - caTx KypcaTrui.

Tpancnopmépau annapamaap (157a-pach) Opramix Ba Mumepal
¥FITIapHy Ba yIapAANT apaNamIMACHHE acochil (nmacnra) YFrTIall Xasila
K4pTOWIKa SKIIramia Katopna6 commn yuyn Kyumammar. KonctpykuiscH
KUXATHIAH ynap TALMIHIOBMH CHFHMIADHUHT (npHien €Ki HPHA
npHUertapHuHr) TyGna YpHATIWITAH JaKHp-TIaHKUTT (3aHKHp-KAPFIFLI
B4 SAHKHp-9MBHKN) TpancnopTépmap 3 kypummunuta Gymams. Oprafik
FFUTIApHUHT MUKIOPH TPAHCNOPTEPHHAT Te3MAMNAN YarapTipnt, MHHEpAT
YFuTnapRUAr sca TpaHCMOPTEPHMHT TeanHrHHN Ba oaub ypKIIAInrat
YFUTIap KataaMuAmnr GanaHUIHTHHE TPaHCHOPTEP YCTHIA ypuaTiiratt
Komkokmap J épuaniga yaraprupiunn6 poctranum. 0pmm FUHpAKp I
X4paKaT ofajiran MallHHLApAa YFHTNAN MUKUOPH YRapHITHT Xapaxar

Teanurura Gorank 6ymagn.
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157-pacm. Vermnam anmapariapHHIgHT cXeMacH.
a - TPANTHOPTEPI; 6 - MHEBMATHK; @ - THIPARINK; / - KONKoK; 2 - pan, 3

- TpancnopTep; 4 - xupid (MiaHKa, KHPATMY); 5 - TopTAm Bami; 6 - YWINK;
7 - enr; 8 - pactax; 9 - raiika; 10 -rapmornanran Kyeyp; /1 - ywmik; /2 -
smcpnekTop; 13 - poctnaw y3enn.

Muesmamux annapamaap 4aurcHMoH ?PIITHHPHII émmacHra (;.l,aﬂa
jo3acHra) coMmmn yuyir kymnanimai. TTHeBMaTHK anmapatnap srayBYan
apMaTypani enr 7 ua )“'pnm']mr‘aﬂ KOMKOK, | EYTHCHMOH KeCHMIn
YAHTITIN YUK 6 gan nGopat (1576-pacn). ETHK TeKHCTHKIA YaH T
YUIUIKHN OHeBMaTiE GomKapinagnran gactak § Guman Gypam MyMKHH,
THK TeKHCIIKLA 3ca Y (MIanelHiHr OBl TeUIHTHAA CHIDKIIT.

Kyryncimnon Jrumiap KHCiran Xaso Guian enr opKani Jrrmra y3aTHams
pa aTMocepara YHKApIUIHG Jaa 103acHra TeKne TakeHMaamant. Y rmnanm
MHKIOpH KONKOKHI CHIKHTHD HanruTrHg YUNHEHHHD 9HERDT TemHem
103ACHHT Y3rapTHPHL Gian poctiatamt. Y FrTnam MIKIopHra MalHHANHED
TCITIHIH XaM TABCHP KIDTaln.

Tudpasiux gadoxnaw Kypuamaiapu TYITPOKKA CYIOK YFITIAPII CEITHII
yayn kyutanmnagn. By wivawysdan yamicnn (Kouye Haiitqin, KEKIEp
Ba Gowka) // KaTTHK €KW 3rTyBYaH KiicKa KyByp (wradranap) /0 jam
nbopar Kyitnm KypuimMacH.

VEuTnapHn aX1W0 TAXCHMIAUT YUYH OKIM [/THIa KATKOH-KafiTapririap
(mduiexTopnap) 12 ypratunam. Kamkor-KaiirapririapHunT XonaTil pocTiatr
ysenn 13 Epuamita amaira owmpiuyi. Kataknanamran yrmiapai capgm
TEIHEAAPH Xap XWI AAaMETPIN MypKarmwiap (KUKAEpnap) ypHaruang
POCTIAHAIN.

7-§. CoMum Kypriamanapu

Courwiap MHUHEpal Bd OPrammK YrUTHADHH Jala 103acHra Kyn
MUKIOpJta Enmacura counm (acocnii Yrutnawr) yayH Kyananwnagd. Yiap
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KOHCTPYKTHB Gaxapuwmnum Gyiinga xap xun 6ynu6, Gurra ymymmit Genmn
Onnan Gornanran: GapyacH ¥FMTIAPHE dafa lo3acira EiHb codaim, cynmpa
YPITIapHI KYMULI YIYH 9Ca TYITPOKKa HULToB GepHin Matupnatapy (nmymap,
Goporanap Ba GOMWIKa) KyJTaHIALN,

Opzanux jeum couuut Kypuamanapu WKKi Xmn 6ynam: aiinannm yEi
Malliia XapakaTh iyHaTHWHra THK Ba Mapaanet, Bupnmnun xomaria - 6y
NPHUENIAPHIHT KY30BHAA aloXMja YpHaTWIraH potop Ba Gurepmap,
HEKHHYHCHA - YIOMIIapjlan YFHTIapHH coYajirai Kysosmn GapaGaitap Ba
TYPT nappakni poropnap.

Potopnap, Gutepiap Ba GapaGannap Kysyp Kypumimma kiumsran 6ymme,
ynapra nappaknap 3 (158a,6-pacM) €Kkn Kypaknmap 7 BHHTCHMOH HINK
Oyiinab xoinmamTHpHATan. Yiaap TpancnopTép 5 Gunal ysaTHaauiran
VEnTnapan maiiganab gana 03acHTE COMAL. \'fnrmapﬂu XU Mafilaan
B KAl Y3ATHII MAKCAINIA COYHII GHTepHIan macTaa Mafiganam GrTepit
6 ypuarnnran. Couamu sa Mafitaraw 6WTepuHNAr afvtamnm fijnammmm 6rp
XHI, amMMo Maiigatam GUTepHHHET aiifannm Teamimn Gomxaga.

158-pacy. Counm KypriMarapy.

a 8a 6 - poropnu (Gurepmn) Ba Gapabarnm; ¢ - mickmi; ] - counm poTopH

(Burep); 2 - kysos; 3 - nappaxua; 4 - Bam; 5 - maﬂcnlJaD’l‘CP‘- 2

T?"manal.u Gutepn; 7 - Kypakua; 8 - Ky3os iesopi; 9 - Tapuos; 10 - AeBOP:
- HHCK.

Mapxazdan souupma cosuwt annapamagp roPHIONTAN TEKHCTKI
ailmanysyn 6rp Exu wkkHTa [HcK 1] tan n6opar 6inub, Mumepan yrmaapri
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157-pacy. Yrmmnam annapat/iapiuinT cxemMaci.
a - TPaHTNOPTEPIIL; 6 - MHEBMATHK; & - mn;xmmnc; I - xonkok; 2 - pan; 3

- TpancnopTép; 4 - Xummy (naaHka, KHPFI4); 5 - TOPTHIN BaMi; 6 - YUK,
7 - enr; 8 - pactak; 9 - raiika; 10 -tapmoxsianran Kysyp; /1 - ywmk; 12 -
andmexrop; 13 - poctiair ysenm.

Muesmamuyx annapamaap “anrcuMon YruTiapnn Enmackra (gana
o3acHra) counmn yuyn kynmawnnan. [MresmaTnk anmapatiap srivysyan
APMATYPATH eHr 7 Ja YpHATHIral KOMKOK [ JI KYTHCHMOH KECHMIN
qaHrHTHY yanuk 6 gan nGopar (1576-pacs). ETHE TexmcnuKa SaurnTrny
YOIHKHN MHEBMATHK Gowkapwiamran gactak 8 Givanm Gypamr MyMKiH,
THE TeKHCANKAa 3ca ¥ QaHeUHNHr OBl TeLIHIILa CHIDKI I,

Kykyrcunmon yrrmiap KHCHITAH Xaso GHIaH eAT OpKaTn YFITra Y3aTiiamg
pa atMocepara YHKapminb jlana 103acHra TEKHC TaKCHMIAHAIH. Vrrrnam
MIELOPH KONKOKHI CHIKHTHG YanriTriy YSIHKHEHT YHKII T
1034CHHN Y3rapTrpmu Gwian pocTaaHam. Y Frmram MIKIOPHra MalmiTHAHIHE
TCIHTH XaM TabCHp KIUTall,

Tudpasaux gadoxnaw KypuAMAIAPH TYNPOKKA CYIOK VEHTIADHN Cermu
yuyH Kyutamitad. By wmsamysdan yaniknn (KoHyc Hafivtn, KAKIEpmn
ga Gowka) // KaTTRK €KW IrMmyBYaH KicKa Kyeyp (wrramranap) /0 pan
nGopar Ky KypiiMaciy.

?m-mapnn AXIIN TaXcnMuIa YUy okuM iiymma KaTKOH-KalTapriranap
(mnexropriap) 12 prarwnam. Kankon-Kalrrapririap T XomaTi pocTiam
yaenn 13 Epuamita amanra owmpriaatn. Kagaxknanamran YriTnapan capthi
TelHKAUPH Xap XHI JHAMETPIN NypKarmwiap (KuKnépnap) ypuarnnnt
pocTianam,

7-§. Counm KypwimMamaps

Courminap  MiUHEpal Ba OPraHiK FFHTI4pHN Jalla 03acHra Kyn
MIKIGOp Emtacira counm (acocnil yrrmmam) yuyn Kyutanmwiam Viap
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KOHCTPYKTHE Daskapunumn O¥iinga Xap xwi 6ynn6, Gurra ywysmii Genrn
Onnan Gormanran: GapyacH YFITIADHN Jaa josacira EiinG codam, cjnrpa
YENTIApHE KYMHLI YIYH 3¢4 TYTPOKKA WILOB Gepiin MamnHanapi (1uryrmap,
Goporamap Ba GowKa) KyJUTaHRTauN.

Op K jeum Kypunmanapu VKKN X Gynamn: aimagmm i
MAIIHHA XAPaKaTH iyHAINNTA THK Ba napawier. Bupnisn Xonatia - 6y
NPHUCIUIAPHIAT KY3OBHAa wIOXHAa ypHaTuiran potop sa Gurepnap,
HKKHHYHCIIIA - YIOMIApIaH YFITIAPHA COTAINTan Ky3orm Oapabannap B4
TYPT NAppakin poTopIap,

Potopnap, GuTepnap Ba GapaGannap KyByp KypruHIia Kinuran 6o,
ynapra nappaknap 3 (158a,06-pacM) €Kn Kypaknap 7 BHHTCHMOH 9H3HK
6yitnab skoimawrrnpuaran. Ymap tpancroprép 5 Gunan ysatnnagirain
JruTaapan Maiiganab gana w3acura codaud. YFHTIAapHA SXOI Maiganam
Ba Kallasl y3aTHII MaKCAlMIa counm GRTepuian nactia Maiytatam GuTepi
6 Yprariran, Codmm Ba Maigaran GATCpRRIAT ailamm fiyRanmm oup
Xum, ammo Maiijanam GuTepHHUHT aftnannm Teannrn DomKasa.

158-pacm. Coqmm KypiiMaiapH.

a Ba 6 - potopnu (Gutepnn) Ba GapaGanmu; g - auckmi; | - coMmml poTopH

(6urep); 2 - KysoB; 3 - nappakua; 4 - a1, 5 - TPaHCHoOpTER; O -

??"manal.u Gutepn; 7 - Kypakua; § - Ky3os jesopi; 9 - Taphos; 10 - 1€BOP;
- IMCK.

Maprasdan xouupma couuw annapamaap TOPHIOHTA TERUCHNKIA
aiinanysun 6up Exn MKKiTa ick 17 nan nGopat 6§06, sinepan yITApHI
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counmra Mynmannanran (158¢-pacsr). Hucknapra siccH €KH YH3HKIN
Kypakuanap 7 ypuatinam. Mitepan Jrnrnap muckiapra yerT 6yarimaninar
iiynarTHpysan TapHoBmapn 9 oprann ysatiwmauw. JInckuarn Kypakdamap
TYWaéTran yeroapnn Kabyn Kb, MapKaiflal wueTra fyHatTHpain ba
ropi3onTan TeKnemis 6§ilma gama w3ucnra ennurnyra yxmab covau.

8-8. Vernnain Ba cosmu MamHanapy

VEarmnammnnr ya Xun yeynntan dakar acocuii (Bin0 counw) Yrumaam
YIYH MaXCyc MullIHILIap WLt ab wmkmna. Drum gaspiga (KYuar YrKasnm)
B SKIMIMEH Keltnn YPrmma (o3MKTanTIpHu) acocitil onepatmsiiap Guian
Enpra EEIDKHP'I!'.I'IHJ].II, ABHN KoMOHHALUNATAIITaH MAUIMHUTAp: CeAMKATap
(3Kririap) Ba KYIBTHEATOP-03MKJaHTHPIHWIAP GHITaH aMaIra OLNTPIITAL.
Acocil yrnmmam MaurHatapy GHIan MITHepan YrWTIapHin KYn KHCMH,
TAXMITHAH YMYMET MEKIopian 2/3 kueMn conniagn. Matymanap YeTnapsi
CeMTmra Taﬁépﬂﬂm Ba )T'nmraplm CEIMHL MAMTHHATAPHTa daXpaTHiTain.

8.1-§. Verrrnapin coumura Tafiépram Maummmatapn

Kyn yrmnap cakianim faspiga Ennmnt Koma, S5HI KaTra Kecarnap
Bil ITAXCATAP XOCHT KHUTAMN, MIYHHHE YUyH YIapra cenmm oniuIaH Maxeye
nmton Geprnaan. Taigpaa MUIapairar KYRIGar Typaapi akpaTia:
Maillanans, FuTBnpian YTRasmy sa apanamrupunr Maiigamaur - émmumb
KONTaH JAITAapHi ceMira TaiEplaurnmnr acocnil TeXHONOIMK Kapagun.
Fanpupian yTRasmmw Maiigananran §rotaap TapKAGHOarn JrnTiam
ANMNEPATIAPHHAHT MU KIITHIamTHPQINTGH KYKYHCIIMOH 2/IeMeHT/IapUEH
AXRPATHIIA Tanab KU, APATAIITHPHIT TYNPOKKa GUp Heva KoMmo-
HEHTIAP COMIMTan/a qo3imM 6ymanm. AMwilla MIHepal YFITIap Ba OpraHo-
MUHCPALTAPHITHT apaTalvach KyImaHRmam.

Ennum6 Komran yrumiapnn Maitanaiimran ynusepean maurina (MCY)
IAC KV Kyaniag. By mawnna keiinnmm nuoios Geprm onepaungnap,
SBHI MIHED! YFITIAPHIT FANBHPLAH JTKASHIN Ba apTalITHPHIT Y4yH XaM
Mymkannanran. Mamnna wwimnagpenvon GyHKep, KaTTa KecakmapHi
MaiiIaiiran appacuMon Maiiganarmy (dpesa), 5, 6 sa 10 My Teurmkn
AMMAIITAPIIAMNTAH FUIBHPAap, peuykrop, wmlep, poTop Ba paMamad
nBopar (159-pacm).

T¥pr mappaxnn KpecTOBMHA PELYKTOPHHHI THK YKHra YpHATHIraH
Gy, ransup Guwian Gupranukia GYRKepHHUr TyOMHH XOCHN KHTaim,
wnbep YFATHH KpecTopuma Omian OMPrannkia XapaKaTmaRHUIHra
eI Kivtayn. Malinamanran yrumnap Faisip TeMKIapmian ram
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Bd poTop Btan Kolapra, YIoMra KN TPaHCHOPTEPTA TaULTAHIT. Vrnrnap
apatamTHpiviraniia unibGepiap onnt KYHNmami, MITOKHIHT KecyBUr Kicanl
wiinannw Aynanmmnra weebatan TecKapura Gypiiagl, TEWmKAapHnT
JranmeTpn sHr KianKk 6ynran ranenp yprativtamn.

; I ; |\ e
4 oA L P R
E.r.?

st 2

159-pacm. HCY-4 - yrurnapun Maiiianaruy sa apanamTHpriod
MAUTHACHHHHT WL AKAPAatHN CXeMacH,

1 - pama; 2 - kapuanmn ysatma; 3 - nappak; 4 - TapHoR; 5 - KonKok; 6 - mrokap; 7
- Gyncep; 8 - Maiiganarmy (dpesa); 9 - wubep (Gynm kypuama); 10 - KaliTapyndit
Komnawma; 11 - konkox, /2 - porop, 13 - raneup; /4 - peaykrop.

8.2-§, Munepan ¥ruTIapHH COMHII MAITHHATAPH

TigpohnunsnamTHPIATAN  CoMMm Maummmacn (PMT TypUAri) Dapua
TYPHATH B WAKIErHE MENCPAT YFUTIAPHN XaMia OX4K Ba THICHAPHN
counmra Mymkannanran. ¥ Kysopaun 6Hp yruinm TpakTop npiigent
kypunnminga (160-pacy) 6316, yunur xysopn I Tybumga Xusuen
TpaHCopTEP 3, opKachila 3ca KaloKTOBIH KONKOK 5 Ba COMIIL KYPIUIMAcH
6 ypratnran. Tpancnoptép 3 wpHI FUUmMpant 2 fam cHKinm NHeBMATIE
PONHMH 4 OPKANH, COMHIN KypWIMacH 6 3ca TPakTop rupocicTeMacira
KYLWUITat MHIpOMOTOP/IAN XApaKaTra KeaTHphita.

XHBHYWIN TpaHcMOpTEP KY30Bian Vrarui onnb 9mkmi ba YWKApH
THPKIIK opKamn yrur Gynruura ysatapn. Venr 6ynrmaumur HKKITA
IOX009ACH OPKAIH Y3ATHITAH YFHTIAPHN COYHIN KyPIUIMACHHIIT aiianysHin
IHCKIapH Kenrmnrn 6 M gan 14 rava 6ynran gana osacuaumr ifynantra
JruTapad covaim. VEHTIApHT [Ta 103aCHr TeKHEe TAKCHMIaHimg YT
Gynruann Kysop G¥iUab cHTKHTHIN EKNW JIOTOKMUpHIEr Hukn jesopill
GYpAI OPKATI pOCTIAHAIN. Y FUT JINCK MapKa3ura kin Gepiuica, fijnaxmimr
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YeTKN KHCMHMA4, JNCK MapKaiufjaH yIoKpok Macothaja Gepmnradga aca
YHHHT ¥pTa KHCMHa COMHIITaH YFIT MHKUOPH OLIAMH.

Ventnam wmuxpopn 100 pan 6000 krira opanwkna 6ynub, yuu
TPAHCTIOPTEP TELMHIHHN Ba KalOKIOBYH KONKOKHHHT OYHINIIHAW
YarapTupn6 pocrianagn. MamiRaHHHT W Tewinr 3,3 M/c raga.

160-pacw. Musepai JFHTIapHi COMMLI MAIIHHACH,

1 - ky308; 2 - 10pHII FAULHPAT; 3 - XUBHYAH TPAHCTIOPTED; 4 - MHEBMATHRII
CHKMIN pOTHIH; 5 - KAOKIOBYH KOMKOK; 6 - COMHII KypRIMacH; 7 - mamon
TYCYBUH MOC/TaMa.

8.3-§. Opranuk yFuT1apHH COMHII MAITHHANADH

Tpaxtopnu ynusepcan spummpuuenmn counmm (TTTY Typuarn) sa Tammm
MAUIHHACH OPraHHK VFUTIapHH, KHIUIOK XYRaNHK OKAapiHH COMWIN Ba
TAWIHI y9yR Mynkawuianran. Mawmna (161-pacm) pama 12, xysom 17,
lopuir Kucmu 9, tpancnoptép /0, counmm xyprnmacu 3, 4 Ba ysatmm
MEXaHU3IMHUAH TAUIKHI TOMraH.,

Mawmnanuur M kapaénnga Kysos /] parm yrar Tpamcnoprép 10
Epaamuia coanm Kypramaci 3, 4 ra ysatanamn, Maiiganam GapaGawn 3
YruTHE coynu Gapabann 4 ra y3aTau Ba y 1ana lo3acHra codamn. Y rirtnam
Mc’l:épll’ TPaHCTInp’I‘i.‘pHHHF X4paKaT TeUIHIH Ba arperaTHHHP IOPHIT TE3NMWIHHH
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yaraptipn6 poctianamt. TpaHCIOPTEPHINIT XapaKaT TeAHm KpIBoWImmiir

PAUFYCHHH Y3rapTHPHII OPKATH apHiuiaas. MauniHaminr coumn Kenmim
6 M raua, yun resnmnmm 2,8 /e,

It 5
I =)
T I |
i = >
i =4 A
V™~ &
' 7
I g
L 9

161-pacy. Opranmk YFUTAAPHN COMMLT MAITHHACH.

1 - Tagny; 2 PKHpJ.loH.ﬂII awll-,ji - Maiigwraur GapaGann; 4 - coni Gapabaiit;
5 - Gapabun y3aTMACHHN Tapanriam Kypwimach; 0 - TP'd“C"DPTeP'"'é“r
CTAKMOBYH BaiM; 7 - KPHBOWMN-LUATYH MEXaHusMu; 8 - peiyKrop; = -
muumpak; 10 - Tpancnoprép; 1] - kysos; 12 - pama; /3 -peiyKTopiap
y3aTmacw Bamif; J4 - TpaHCMOPTEPHIHT TAPAHTIALI KyPRIMACH.

Taanu ubopanap

Munepan yrumiap, opramuk §EaTiap, yFaTIapriHr INHANTH,
TYKIAYBUARITHK, SKIUTYBYaHTIE, KanHKoKIIK, MTPOCKOIUTITK, EMIUKORIITE,
HITKATAHII Ko HIHEHTH, CHFIM, MIKIOPIOBHI KYPIIIM, YRITYTRA3MH,
COIIHUK, anNmapaT, FANTAK-Y3akm, TapelKaciMoH, TapesKacHMOH-UHCKITI,
TAPEIKACHMOH KHPFHIH, [IHCKII, Tpulicnop:réprlu. MHeBMATHK, MIIPaBikK,
POTOP/N Ba AHCKIH COMMIN Kypiumaci, Mapradiad KOMHpMa codHI
anmnapary, MailgaTan,
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Hazopam casosiapu

1. Vrurnap xum@snit Tapknbn 6yiinya Kaudai Typrapra 6ymanam? 2.

Vrrrnamunnr Kamail yeywiapn kymmamnam? 3. Vewrnam samunanapira
Kanjiail arpoTexmik Tarabnap kyiuam? 4. Yrnmiam Mammnanapy Kargai
Genmnap Gyitmaa Tacundmanam? 5. Tapenkani Ba FUITAK-THOUTA anMapar
KaHuaii iinrMa KicMiapan nGopat? 6. Yrmmam MammHanapuHWHT Hi
#upaénn Kamjaii kedaum? 7. TapenkacHMoH aKWII ammapatd Gmnan
cenmmuIagnran YFUTHHHT MHKZOpH HHMara Gornmk? 8. Ventnam
ANNApaTHHIAT TYpH T4HIAHTanla YFUTHAPHUHE KaHlait TeXHOMOrNK
xoccanapi 3ETHOopra annHam? 9. Oprannk VEITIapHI CEMUl YIYH Kanmai
COMHI KYPHAMATAPH KY/UTanHnmam?

2-B0OB
VFUT CENMUIL MALIMHATAPHHIHT HA3ZAPHSICH BA XHCOBH
ACOCIIAPH

1-§. TapenkacHMOH Ba JHCKIM annaparnap

TapeskacHMOR Ba [HCKIIH aNMapaT/IapHItHT TEXHOMOTHE HI X apaéHIapH
Onp Xmn MpHHUMNTA acocnanrad 6finG, WkknTa acocuii thazagan nGopar:
VT KaTaaMuii skl THPKHITHCA oNnb YnKHIn (TymHpridra) sa YruTHA
MHCK EKH Tapnnka,uau TallTam,

Yeumnap xamnamunn sxuw mupgumuza onué GMKHH WITKANARTTT
EYHI4pH 3Bd3HTa aManra oulalim. B)"IIHHT }"1)‘1{ )fﬂilpH'HHl' MHuDPH }.’H!T
34ppanapiHi Tapenka (Iuck) Giutan aiinaHMa XapakaT KWIHII YUYH eTapin
Gmiun kepak. Bynga Yrur joHanapun AMcKian (Tapeiakauad) ya-yamuan
TYWM6 KeTuura Ay KyiiMacauK Kepak, SLHH KyAIIErd 1W0apTra pHos
KHIHIID KEpak:

fmg2ma’R  Exn  fe2w'R, (127)
Oy epua [ - uuiganariu ko3 guyuenmu; m - Jeum OoHACUHUNZ MACCACU;
8 - 3pKuH mywiiu mesnanuu; R - duck (mapenka) duamempu; @ - OUCKHUHE
(mapeaxkariinz) Bypyax mesauzi.

XucoBnapnuur KypcaTiinnya, KyUlaniiagiran annapaviapia MapKasra
uATIIMa Teananmmm (o’R)  0,01-0,04 mfc? mu Tawkwn xunn6, 6y feora
HicGaran Gup meva mMapra kuunk. Jlemax, yrurnapnm y3-y3nman TYUTHITHHE
HMKOHI AYK Ba yIapun mMa®0ypan TYmHpHil Kepak.

Tapenka 6wnan Kyrugan 6up conmaga onnb YHKWIrAH YFUT MHKIOPH
TCWHK 103ach § ra Ba YAITNap XapaKaTHHHNAT YpTava 9WSHENH TeTHTH
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u . ra OOFIHK 6ynmanm, sBHN g=ySu, . Oy epia y - YPUTHHAT XaxMuil
Maccacnt (3munurn), Kr/m’. 162-pacmuan S=h(R-r), jprata Tesnuk sca
e =(u+u )2=w(R+r)/2. g yuyn pactnaben ngogara S sa u_ ypHira
YARPHHUHT KuiiMaTIapian Kyilnt omamus

g=yohR-2)/2, (128)
Gy epna h — mupxuw (Jeumaap xamaami) GaraHonuzu.

Benrunanran yrirnam senépn O (kr/ra) 6ynrania sk annapatiapi
conn k ra Ba Kampam Kenrmirn B(M) ra Temr Gynranm mammma v (w/c)
TeIHK Gifan XapaKaT KWwiranja 6up comusjia Kyiingari YEiT MIKIOpHi
CONMUUI Jo3nmM

g = 1070Bv / k. (129)

(128) Ba (129) ndoanapHuHT FHC KACMIAPHHN TERIAWMTHPAG Ba XocHT

G¥nran Tenrnamanm h ra HucGatan eund KyiMIArHHI OAMI3

h = 2:1040Bv / [kyo(R*r)). (130)

By niosa yrummam anmapaTrapurmEr Texuonornk (v, @, Q) sa
KoncTpykTie (B, R, r) napamerpmapunn Gomnaiign. YHHAD EpAawitia
Genrmnanran JFHTAAM MeBLEPHHN TaABMHRIAW YUyl SKWII THPKHIIE
Gananwmrn h, Tapenkanunr Gypuak
TEVTHIH @) Ba MAWTHHAHWHT Xapakar
Teanurn 9 napuuHr Genrnmanran
TYFpH HHCOGaTNAPUHN §pHATHI
MYMKITH.

Veurnapum TYUIHP W
Ky3FanMac KHPFHYMap (nmaccus
TYWRprounap) €kn ailnanaguran
dvucknap, mappakaap (daon
Tywnpriwiap) Gnian Gaxapiaum,
Xap Gup anmapar HKKNT4 KaTopra
YFUT COMMITa MyIKAM AR TARIIT
Y4yH Xap OHpP TapenKaHHHT
(MHCKHUHT) YyeTHIZ WEKHTA
TYWHPrHY ypuaTumamu.
Tymupruunapunnr MnNTa
Kyitnnanuran acocuit Tanabnap:
YFUTIAp THNIAHMACANTH Ba
IUTAHMACTHITH KepaK; Yal Ba yur sttt
TYIOHprIIap GHp X1 MUKILOPIArit 162-pacs. Yrymapuu Tapeika
YFUTIApHI TYIMPHULUTAPH Kepak. Faunan onmb SHKIIHLI.

m




Venrnapun TYnaammm pa 3L T4CCHB TYIHPIHWIAp oM
103AT KeIUIT MyMKIH. VEITIap naccns TYIHPriyd ouiiia T§ mIaHMacim
yayu y Gyitnga YHKmm Temnmra yyKen3 XapaKaTIaHuin Kepak.,

Vrwrnapin Tymuprid 6yfinua XapakaTIauuml WapTHHE KYpamis.
Heitni aiinanysan Tapelka 03acura m Maccann YFOT JoHacH TypHEm
(163-pucm), By JruT HOHACHHN XapuKaTAaHTHPAINraH F| Kyun mgrg ra
TeHr WImKalainm Kydn 6¥naum, Gy epita m-JOH4HHHT MaccacH, g-IpKHH
TYIWI TEUUHIING @ - MuKananunr Gypuarn. F| KyqsmHr fiyaannmn u
TeMTHKHIAT iyHamuwi 6inan 6up Xwi, auHn aitnannm vapkasn 0 gan m

HYKTAra yTKasiwirai pairycra THE, 3appa m 1n TYWHprind GHiluH yapaimm
mafitngarm F, kyqsn wkkn fiywaninr 6yiinga axputaMmi: m 3appanm
TYWHpn Gilan wloKaya GYNran HKTacHid YHIHT 1034CHTA HOPMAT B
ypunma 6yitnga. Hopyan Tawkun xunyeun F sing TyImmpruy ToMoHRaH
3appara Kyimiray HopMan peakuud kyuu N Hi 103ara KeITHPaIH, YPHAMA
Tamknn stysun Fcosc aca m 3appanmn Tywmpruy iosacu Oyiinua
CHPIMAHNIIITA YHIARM, YHra TYWnprmy 0yiima suppaii HKTaHI Kyai
F, xapwnnug k¥pearawn: F, = Nigp = F sina tgp. F cosa=F,=F sinaigp
EKN clga=ige maptT GaXapHnrania ¥FaT foH4ACH TYLINPTHY cupTH Ginabd
SKIU THPKMUINTY Xapakatnanmm. cfga=1g(90"«) sxammmmm ssTnGopra
onnb, YT JOHACHHUAT TYIWNPrHY cHpri 6¥iinad xapakaTnannim mapTiHil
00%-cr2p Exm KyIIary KypHAHIILE HOLanan MyMKHH

a<90°- @ (131)

Feosel
t

163-pacw. Tapenkany (uckin) annapatiapia yloKTHPTHYNAPHI XHcofnam
€xXeMacil. a - maccns; 6 - daon; J - Tapenka (urck); 2 - ynoxruprig; 3 -
Gynrimy
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Tywupruy o3acn y3InHUHT yayHaury 6yitnua ndoga (131) nn
KaHOATIIANTHPHINT YIyH Gypuak o MapKa3laH YIOKIalUIlan Capi JomMuil
KOMHIIN KN Kamaiinuy Kepak. By arpn unsnim KIprisIapia MyMKiH,
Macwnan, norapngmuk cnupan Gyitmda Gakapnnran (a=cosc).

Daon mywupzunaap onua JEITAAPIIT TIUIARMUIN Ba 3IUTARFIIH
UMKOHM fIyK. Yiap, aKcrida, YFuTAapHA KYIHMIa K1 Maiitanaiim sa
aputawmupagn. Wyninr yayn ynapan mm cudati WKKRmHN Tanabum
Gaskapnr Gunas GOFTHK - TYMIYpririapHiHD Xap Gupy GHp XIUT MITKIOPIATT
yEATRapHH Tymmpnmm kepak. Bynra yruTnapmn Katopiap 6yitnda TeRnc
TaKcHMIanny GormK. By Tanabun Gaxapmun yayH Xap GHp Tymmprirra
Tapenka (uHcK) GHI4H Y3aTHATaH YENTHIHT 4pMUTa TeHr Gyaran Omp xun
MUKIOpHart YFuT eTKasnmnun xepak. By aspartrima 3 mn (1636-pach)
dUNK YpHATHW opKaan aprwmnamn. Yan sa yHr TYWHpriodsapra
HyRanTpitagiran Yrwmtaprunr xaxaomn Tenrmrngan u h(b-r)=uh(R-b),
Oy eppa u, 6a u, - MOC YOn0a Han 6a yHe mywupausnapza yIamunaduzan
Yeumnap gamaam yay wu ypmava mesnucnapw; h - mapenxa
Gunan wuxapuazan Jeumaap xamnarmunuHz Gananoauzu. w=o(r+b)/2 Ba
U =e(R+b)/2 Gynranw yuyn pacTnabku wdiomaya u, Ba u Wt yIapHiHr
KHiMATIapi Gital anMamwTupiG Ba Tewrnamauwn b ra micbatan eunb,

KYiHarnam onammns
b=\R+r)2. =8

Mlynuait Kins, SAPLTIINHN TapeTKamuHr YKIaH b Macopala ypHaTHII
Xap Gup Tywwprnd Gmaan Gup XHm MUKUOPHATN VEUTHE Tauutamii
TaBMUHL A,

2-§. TpasHenopTEPIM aNNAPATIAPHUHET HIT PEAUMI

Tpascnoptépnn anmapar Ginan Gup commsga yIaTHIATAN yRIT
MUKIOpIT g (Kr/c) yHUNr Tesmuri u_ (w/c) Ba KR b (M) ra Gormirk,
HBHN

q =y u,bH, ..“33]
6y epua y - Jeumnaprune susnuzu, xriv’; H - mpancnopmép yiamagmaan
Yeum KanUiLMUHUNZ KARUHANZ 1 (Kemmupuwnzan), M. ;

Vewrnam Menépn O (Krfra), MammranHr Xapakar Te3turi 5, (ulc) 24
FFTHI CONHIN KeHDTHMH B (M) 18 TanaG ksummran y3arim g (Krfc) Kyfuant
ndoga opramn xucobmanamm

g= 10 QB SM- “34)
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Dopmyanap (140) sa (141) mapHuir yAr TOMOHIAPHHNI TEHDIAWTIPHO
Ba TEHTIAMANHN N, Ta unchatan eund, omaMmn:
ty, = 107QB3, / (ybH) . (135)
Mopumyna (135) TpaHCMOPTEPHINT TATA0 KIWIHHIAH TELIHIHHI YT/
MEBEPH O, MAIHHAHIT XaPaKaT TEUTHIN 9, Ba YFIT KaTIAMIHIHE KOTHIUIHTT
H Gopnk pasima aniKIaiira IMKon Gepain.

3.§. Cowmm KypwiManapmn

Couumn gypuamanapu ailnaiajiiral WOIMH Opranfaap Ommaw yruT
JappanapHra KNHETHK anepmis Gepuin npununm 6¥iira nwnaiian. Byna
SHr KN KUTamuIamn: Miunepan YIMTIapai COMHII YuyH aiinamagnrain
BEPTHKAN VKN ICKIap KYPHIMIIENT KYPIIMATAP; Opraiik YrnTlapHi
couim yIyH aiinaHaiiran ropH3oHTal JEAH uHcKMap ba GapaGawiap
KYpHHHIMILArT KypiiMatap. Byniaii xap Gup ammapaTiiir nm kapaéun
nEKH GoCKUYMaH TAWKIUT ToONran: YPAT 3appatapuHitir jick (Gapabun)
cHpTia HICOWil CIUTKNIIN; MIMH oprai TOMOHHUaH Gepuarai KiHETHK
IHEPIHY Ba OFHPIHK KYYH TabCHPHUA FFIT 3appanapHHHT SpKHE YOHLIin.

3.1-§. Mumrepan ¥FUTAApHI COMHIN Y9YH KypiManap

Munepan yeumnapwu couum yuyw Kypunsmanap, acocan aiinaimysun
BepTHRWI YK 61p €Ku ukkn auck kypimmmoa 6¥namn. [Incknap paiman
Exnr paypran fiynamman + (10...15% ornm Ginan koiiamran Tekme
Kypaxaap GHian Kuxo3/anam.

Bupunuu Gockuu, auium JFuT 3uppacHunnr ANCK cHPTIMA HucGmii
CIUDKIUIT YHH JMCKKA TYWNND maiiTiigan GoNDlaHain Ba WKKH Jaspra
GymMpGL Kypak GHial ySpamrydra Kalap MMCK CHPTHUA XAPAKaTH Ba
Kypak Oinan yupamwranian cynr xapakati. [IWck cHpTHIa 3appanapHi
HHCONIT XapaKaTra KeTHIIN YayH 3apyp OYIran YHIHT SHT KIUHK (Mitmmar)
AFTTAIHI TEITHIHHN  (YACTOTACHAN) TOMMII B YFUT JOHACHHIHE CHITAHIT
Y HATIWHAN aiHKIam yayn GHp Teknc aiananran Kypakjiapcus Texic
awex J oun (164a-pacm) onammna. ¥Yura nxrnépnit A WykTaga Gomnanmm
TV HOJATA Tenr Gyiran m Maccamm YFIT JoHacH Tymagn. 3appara
HUKATARN Kyun F=fimg pa K§unpMa XapaKaTHHHT MapKasiiaH KoumnpMa
Ky Fy=mr o' tancup iwtagn. ByHia MaTepan 3appacHEHHT HKKH Xl
XapaKaTH MyMKun: fmg>mr @’ Gynranga sappann guck Guwnan Gupra
aiiylanuun Ba mr @'> fimg Gynraiga 2appainn JANCK GFfNUa CILKHUIN,
Myrozanating waprtn mr w'-fmg=0 6ynramia TanMiumnanamn. Bymgan
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INCKHMAT GYpUaX TCUTHN anmknanam: @ = 2 /1, . Muysxn o=/

30. By ukkn ndpomaian 3appaHy INCK CHPTHMA XapaKaT KIUIHUIN MyMKHH
GYMIran sHr KUK (MITHIMUT) PYXCAT STIWITAH ailTaniil TEUTHIH (dacToTac)
n (MuE") U Tomasmma:

n,, =30fe/n, I, (136)

Oy epua 1, - 3appanu myuw xotudan Oucknu ainauuu Mapraiuzaia
Oynean macogha.

3appa, auck GYitinua cunkn6, Huctnii Xapakatia 9, Teuink GitaH S,
arpi K G¥itnya A xonmatuanm A..A Xxonatra cuumiun. By xonatid
JMCKHUHT aillaHMa XapaKaTH Kygupma Xapakar XucoBnasai, 3appanitar
Kyunpma Teannrn aca 9 =rw Gynaum. AGconnT Xapakarid 3uppaHiHr
XAPAKAT TpackTOPHACH §  arph MHINKHH TACRIPAAiiiM. Taxpubanap
HATHAACHTY KYpa FFIT XOHACHHIHT XapaKaTy TorapiMik ciitpant Gyimra
AMaNra oA,

Arap mnek | ja xypakuanap 2 (1646-pacu) ypratiica, yHaa 3appi
4RRATl KypaKdacH3 Imckparn kabm xapaxar kmmar. Kypakda Giunas
YUPHIITANAaH CYHT YHHHT XApaKaTHin fiyHaIin §arapapi: 3appa Kypaxdd
Gyitira ciprianann. Byita m Maccany sappara Tabcup Kyt MapRasian
KOYHPMa MHCPII Kya F, =ma'r, , nHEpUNA HUHT KOPHOMIC Kyt F=2ma'r,
ek Giinya wuKatammy kyun F,=f,mg na Kypakda Giiina HUIKUIAIL
Kyun F=mf (20r -o’rsin'F), Gy cpaa r, - juickum ajiamms yRims 3apparata
Gyaran macodpa; @ - awexmmr Gypuak Teanurm; f, B8 7y == MOCEROMIE
FFHTHU JicK Ba Kypakua Gyitnua mukanamin Kosgguuuentiapis ey
KYpaKuanm pajnycian oFm Gypuars. Arap Kypakta TYFpi i 6ynca
Pconst; KyTGH IHCKHIHT afimamimy yku 0 ra TYFpH Keaamiran norapudMitk
CIMpWIb MAKIIN Kypakya yuyn ‘P=const.

F, Ba F, Ky'UlapHUIT WHFHHIICH KypaKda TEKHCANT
F Ryuin Tamgn Kaiam.

Ve jonanapuay auckgan Tymmm naimigant (FeHT GET 5?'1“’“'“")
aGcomoT Te3MI U, Kypakya 6Filiya suppaTapHINT XapaKATIHI Eyaipie
(afinanma) U, Ba WHCOMIY TewmI v, AAPHNAT [COMETPHK FMPILIICHIL

J i a L
Tenr Gynaun, aunn U =0 +0. Xucobnap ba TaxpBANap HATIKACHAR U,
arn’ icGaTan anda KIMIK

[
TEIMHKHHHT COHIH KHiiMaTH Ky ik U ra HE

s G ATCH3 IKAIIITH
o TAXMIHAH

SKAHNNTH Ba YHH aGComioT Teanmuk v ra TakCHpH axaMy
7
rymamt 4e6 Kabyn

 Gyiisda fiynanran

anmianran. TUyREAT Yy anammil xicobaapia 3appa Kypartiid
U, TeIMNKK4 TeHr Gynran aGcomor Teamnk Gwial
KINTHHAM, SBHH U =0

281



164-pacm. [Incknn mMaprasgan KOYMPMAa COMTHMHHHE HIN JKapaéHuHH

Xycofaainra JomMp cxema. 5
@ - GHp MapoMila aiinanagiran TEKMC MucK GYiimda 3appanapHi Xapakari;
6 - TYFPH Kypakyann afUlaHaguranw AHCKHMHT 13acH OFiinua
XApaK4TIAHAMUTAH 3appara Ky4wiap TabCHPH; ¢ - ailaHagiraH JTHCKIan
TYWANHTAH 3appanapHi Y3oKKa yumm smacotbacy; J - jiek; 2-Kypukya.

Hxxunun Gockuy TAIUTAHTAH KHCMHHN ropusontan 6yitmyda fiyHanran

9 =8 teanmmkua Tyummmng ncosanaiiy. Bynia xapakar Kiiauran 3appara

KyIIUIArt Ky@iap TabeHp KA oFpIRK Kyun P=mg (164a-pacM) pa

XaBOHNHT Kapwrmrn R =mk 8 !, Gy epita k_- JrT fonacHHNHE Napycimiunik

koatpprurrenTi. Tuxmirnii Xncobnapiy X#BOHRHT KapWinr asTnbopra

ONUAMAraHfa JFUT 3appPACHHHHT X4apaKaTH KyHRgary irapaMeTpHk
TeHrnaMatap GITan aniKIaHIILIT AyMKITH:

x=381; y=gP/2 (137)

Xapaxar TpaeKTOPHACHNN AHNKIAI YMYH HKKHHYH TeHIIAMaHi [ ra

mncGaran exnd [ =./2y/ g uu onamma. t vuEr 6y Kuiivatinmg GHpHAYN
TCHTJaMara Kyfinub VruT MOWACHHWHT XapuKaT TP4cKTOPHACH

Tenmiamaci X = 9 /2y / g un onamus By Tenrmamara y=H xuiiMatan

KYitnG 3appann YUy YIokINri anHKIanaim:

x=f =9 2HIg, (138)

Oy epua  H - ducknie dana rosacuza HucGaman xoitnauuue Gananoauzu.
Veurnap mickra yanykens Tymaérranmiry cabatim TYPIH AOHANAD YayH
r, HUHE KHAMATH Typinda Gynagw. By sa Gup Katop Gomka cabGabmapra
Kypa JRUT JoHalapyn jucKian Kanmaiump A A, & Gyitwaa Tymmprnam
(1646-pacm) Ba ynapuy jara w3achia TakcuMianmmn 6y éfigan 6up Tapam
TpaekTopranap Gwian ammranam. Xucobmap sa TaxkpuGanap kypeaTHuna
Gy Eiira Mapkasnit Oypuax 6=75...150° moc kenamn. yngait kunu6, yrar
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HOHWTAPHHITAT UHCKTa TYIIHIT JKOHAMI Y3rapTHpib, arperaTHiusr Kavpans
KeHImAr Gyitnga ¥ Ftsia piuHr TeKne TAKCHMIAHIILIN POCTAAE MyMKRI.
Hkkn pucknm anmapatiap yuyn KaMmpail KeHriiri TaxMuia Kyiiuant
thopuyna GiFiinya annkanamm:

B, ~2wr2H/g+A4, (139)

6y epia A - duckaapune Maprasaapu opacudazu macogda, A=(24..2,6)r.

Amaarn Mamnnwapaa 2r=0,35...0,70m, H=0,45...0,654, arcKrapimme
aitnanmn gacrotacH n,=400...600 mun", KypaKuanapuitHr pamycra
mncharan Kuwmk Gypuarn ¥=0...+15%

3.2-§. Oprasmk ¥FHTAaPHA COMMIN ATMAPATAAPH

Opranuk yrumiapHu cOYN annapaTiapn Kypakya €Ki nappaxiap
GITaH TALMUITANTAN TOPM3ONTAN ailjlanmuy YKan potop, Gapaba exi
Gutepnap xypuunmua Gaxapriami.

Bupunun Gocxuy nappakuy (Kypakiu) yMysui JiiT Maccaciuia EULSL
nafiTHaan GourtannG, JAppANApHN NappaK cHPTH Gyiiiua THK TEKTCARIL
Xapakarnannwy Gitan xapaxtepnanami. ByHua m Maccati (165-pac)
FEIT fonacHTa OFMPIMK Kydn P=mg, MapKa3fan KOTHpMa WHEPIUIA '_()nm
F =ma’r, nnepunsnn xopuomnc xyun F=2mo’r, B3 nappak Gy
nwKananim kysn F, =f(mgcoswt+2me’r,) Tavenp Kiaa.

Ve sappanapuni yaokka

OTHAMIIH  YIAPHI Kypakian
YUEHIIgars abconoT Tesnnru
9, wm  KuiiMaTH  Ba W
HyHanumnra bornuk.
Onuunrn  XomaTHarnuek
(uncknu anmapat yuyu)
KYPaklan 9uKnm naiiTuga

3appaniur abcoNioT Teanurn
3, uucbuit Teannk 9 pa
Kjuupma Ttesnuxk 8§ =wr
NAPHHUIT TEOMETPHK HHFHH-

amcnaan ubopar, HBHM

4

O, =@r+0,. 0O, >0, 6y1-

FaHmHrH yayn abeommior Teannk
9 kyumpma Teanmmk 9 ra
u .
Taxmunan Tenr 9 =9 ma

a QiLTAHyBHH
piii coMMIL
paﬁlmu i

aura JoHp cXeMa. 283
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potoprunT (Gapabanunnr, GUTCPHAAT) aiNaHNID TOMOHNTA PAIHYCra THK
AYHAITAH,

Vrntnap ysoxka Gopnf Tymwmm yuyn ymap nappakian GupHHun
KBAIPATIA SHKITIIN JIO3HM, SHHI @r<90” na, Gy 3ca FFAT MaccacH KaTIaMAHMAT
h Kanuanurkra GOFINK: KaTioaM Kanga KanmH 6¥ica, nappakias YFATHHHT
ki of Gypuard myrda Katta 6ynagu. Typmn y3rapysuan (MiIKanammm
Ky9H, Mapycliulng Ba IIyHra YXIram) oMWUIADHHHT TABCHPH Ba, acocan
YEUT MaCCACHHH MAPPAKHANT Y3YHIHIH O¥iinda TYpAnYa KoiUlamraHiirm
Tydpaiinn ynap ymmanm GuWp mykrapga umkMaiiuw, Gankm A A, Eira moc
Kenamiraf Mappakmi Kamafimp 6 Gypuakka Gypuimnm Kapaénnila YHKaI.

Hxxunuu Gockuu ropusontra mucbaran f Oypuax octiga 8 =8 =ar
TEVHKMA YIOKTHPIITAH XUCMHHHI XapaKaTHHH XapaKTepnaiign. Yrar
JIOHACHHINT XapaKaT TEHINAM4acH, XABOHWAT KapUIMANTH 35THGopra
onmAMarafa, A HyKTala GoNUTaHTaH KOOpAMHATAlA NMapaMETPHK IMaKmia
Kyituparn kypunnua 6ynamn: x=8 rcosP; y=9 tsinf-gr’/2. Arap
KoopuiiaTanap Gomn epnan h GanaHmINKRa KOATAIITHPHICA, YHIA YEHT
JIOHACHHIHT epra TyWral Maiitgar xoopmiHatacH y=-h 6ynam. demak,
JAUT JOHAacHHWHT XaBOLa YW BaKTy =fi= inf-gt /2 mapran
anmoranam, Bynan 1, = (U, sin B +\Jv] sin’ B+ 2gh/ g . Baxr mandumit
GV MYMKITH 3MACIHIH YYYH MacalaHHHr WapTHHH (haKaT WIgH3HHHT
Gnprmnn MycBat Genriuin KHitMaTIl KaHOATIAHTHPAIN. [, HITHT KHIiTMATHHN
GHPHHEYN MUPaMETPHE TEHIAMArd KyinG YFiT 3appacuHiHT Y30KKa Y9
macodacii amimainMm

£,=x=8,1 cosf= (S: sin Zﬁ]a’Zg +L9_ cos /97 sin 8 +2gh J.-’g (140)

Tenrnamatary WIAHIHHET KHHMATI Kyla KWYHK OVIranmim yayH

i

x

y J -
_@7rsin2f
2g ;
Venrnap oxmun mammmannnr opka jesoprgan [, Macodhaga Tymmmm

JOIUMITHIIAN XHcobra onran Xomta Gapabanumur mananran Gypuak
TCVIHIMMHH Keiinam nofagan aHnKIaiMms

(141)

_1/2g
r\sin2g - (142)
CoNii anmapaTHHUHT HOPMAT HIITHHI TABMHHIAI YIYH 4,54, . Gy
epua g _Ba g - MOC XONIa TPAHCIOPTED Ba POTOPHHHI MEXHAT
yuymuopnuri. (133) ndogann xucobra onran xoma
u bH<U h, (143)
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6y epa ga h ~ moc yonda pomop (6apaban,) Kypazu Gunawn Maccaru xampat
ONULL KeH2ANZ U 8Q OANAHOMUZU.

(143) copmyna poropnn oprammk jruT COMTHYNAPHUAT TapTHG Ba
KOHCTPYKTHB MapameTpilapiin y3apo Gormaiim.

Oprannk yrut counm MamwWRazapiia WKKH TYpHArn codysdn
KYPHIMATAD KYIUTAHAIIAIN: aiTaniIm YKH MalTHHAHHAT Xapakar ifjHanima
Tapauien; ailaHn YK Xapakar fyHanumnra THK. Bupuadi Xonatis
4cOCHIT HIIYH Opran GY/Iauu: YIOMIal courania poTop, NpHIEN Ky30BuLan
coumnraia - Gapaban. Potop, omatia, TYpT nappaknm, maserpn 700-
1200 MM 636, 320...500 mun" wactora Guman aimanau, GapabGammHT
aitnannunap vactotac 500 Mum’, yrMTIApHH Y3OKKa Tymmm Macogaci
12 M rawa. Mkknmuan xomma nurdm opran ciaTHia Kypaknapi BIHTCIHMOH
"H3HK Oyiinya KOMNaWITHPHIran KysypOaH Tamkwuia Tolran Gmtep
thoinananunam. Kypaxnap, onatua, aitnammm yxura 45° pa 135° Gypuak
OCTHIA TYPT KaTopia XoinamThpunagu. By yruTnapum yur sa Hanra
CoOuHIN TanmATaiun. Bureprumr mramerpn 300 vm, yayimm L= 1,6..18
M, Kampam kenranrn B=(2...3)L.

4-§. Vrirmnam matmmanapuiminr KoHeTpYK A apHIs PHBOAIAII
HCTHKGo/LIapH

Kok xywamirn muna6 UHKHPHIINHYE X aa/LTaliTHPHHT ciudar
KHXATHUAH FamoH TamablapHra xamob Oepamuran cTpaTcriici Tafmil
Pecypenapian, YCHMANKIAPHUHT ToTeHUHATHAaH Xamua TeXHOreH
OMuIapian anddepenunaunanamray ajijanannumra acocaaHan.
Kenaxaxsa Xap 6up mana werapacmuma TYNPOK, XOCHLOpARIIHI XM —
XHIANHTHHW Xucobra oNrdaw xoJna «T}fnpox-fc:m.ﬁllxh THINMHTE
Imtdepenunatmsnamran TABCHP KHITHII HIIOHWIN MO3NITRORNAI THPIITAH
TH3IHMI2 MaKOYJl KOMIBIOTEPNAITHPIITAN TeXHONOMMANAD ACOCHAA amanra
OIIHPHITAHN.

anuuounal.uerunmn TH3IUMIIA FFRTAApHITHE uuq;c[:pcpenunaulimaﬂl ran
TEXHONOIHACH KyHHIUrH YUTH 2COCHI OMILITa TadHAN: TYNPOK HAMyH&CHHI
KOOpUMHAT Tannab onHil acocuia Xap Gup jana aneMenTdp KHCMHHIHT
XOCH/LIOPIUIH, SKWHHN AWFHG O mafiTiaary xocnytop/mri Gaxomatl
Bd TYNPOKHHHT ONEepaTHB AMarHocThkack Gyiinga MaBIYMOTNIAPHIHT
WAK/UTaHran DaHKHHH KDMI‘lbm’l‘epnﬂu:Tnp;mra:t HAcTYpHIa; ?anaplillill‘
TYNPOKIa Xap Xl TAKCHMIAHHIIHHK Ba XOW3 TaXMHHIap B wemaﬂnmﬂuf:
Ounan pexanamTHPWIraH XOCHAJOpIMKKA IpHIINIL YIyH ﬁclﬂl‘-;
MELIYMOTIApHH XHCOGT ONTal Xo/a Jrrmapii middiepeniaiimau

Hit
xfrnnam peXacHra; Sc"rl»l'r:‘lapl-m OITHMAN ]@‘mnm HacTypura acocaH jﬂlazss



pnddpepenimatmanamrag TYNpPoKKa CONHIITHN TALMHANAIIITAN 10KOpH
HAPAK A MOCTAITAH KOMILIOTEPIAWTHPINITAH TEXHONOINA B4 TEXHHK
BOCHTAIApra. vrl!Tnap Ba MENHOPAHNTIADHH Ki’ﬂnamlr]‘l’ﬂ[‘
JndphepeHIAnIANANTAH WKOPH TEXHOIONATAPIHH TANOHK, KHIHIT YIyH
KyifiIar Malmianap muiab Kt ’ o
- MPOrPAMMATALITHPIVITAR XOCCATH OPraHOMIHCpL! YFITIApHIl Tali€piat
ArpEraTIapH Ba YIApHT TYNPOKKA JIOKAT CONMI MAITHHATAPH;
- KUTTIK MITHEpW Frrtaapin gugpepenumammsnat conmr Mannnaiapi;
- CYIOK OpraHoMitHepat YrIrTaapHi pnddepenunaungnnab conmm
MALTITH LT PH;
- sxnnr Grman GITpra MITHEpan YAITIapHIHT acoCHil MITKIOPHHT TYITPOKKa
sokan Tacmani Anidepeniaisab commu yiyH KoMORHAMIAnamran

MaLIIHATAp;
- KyKYHCIIMOH YrTnapi unhepenunaunanal cemum yuyn wranrim

MalniHanap Ba XoKaio,
OpraniK Ba MUNEPLT YIITIAPHI CETIT MAaTHHATAPH YIYH 4BTOMATHK
GOIKAPIIALHIAN IKOPH CARISAL MOCTALTANTAN KAMOKIAII Ba TaKCHMIIAL
Wi oprafapn apativtag. Opranik FrTIapii Cemum MatmmaTapiHnHr
KajloRiam Kypiismatapn Yrirnapan 17...130 kr opainkia, MuHepan
yenTaapnn sca 0,5..3 Kr opanmnkma y3aTHIHH TabMITHIALUTApi Kepak.

Taany ubopanap
Tapenka, MNCK, YFUT KaTJaMi, 3appa, HUWKATAHIDT KosqhriHenTs,
IPKIH TYMHID TelTanuIH, YFITHIRT XakMiuil Maccach, abconioT Teanmk,
HeOmil TEATHK, KaMpall Kenminei, YrTiam HOpMacH, TYIIHPIY, MaccHs,
thaon, HMIMKATAHINU KY9H, KOPHOINC Ky4d, TpaHcrmoprTép, Gup commsga
YIATIUTAMHEAH YT MIKIOPI, TPARCITIOPTEP TEUNIH, KypaK, 6apaban, potop,
6uTep, Mappak, MapyCIIUINK, YAITHA y3oKKa Y4l MacotbacH.

Haszopam casonnapu :

1. TapenkacuMom 3KHII anmapaTin OHIAH CEMMMAUHraH YFUTHUHT
MIKLopH HiMara Gornk? 2. FopH3onTan TeKHCMUKIE afUTaHanran qicKa
TYpraf YFdT MOMAacHTa Kaumail Kyunap takeup Kiwnagn? 3. Tapenxacnmon
(MCKIT) AnTapATAApIINT TAPEIKACHAAH (UHCKUUAR) YT 3appatapuHH
Ya-¥3ngan Tymnt KeTMAcnTi yuyH Kamgail mapt Gakaprimnimn Kepak? 4.
Vinr sappanapunm Tymmnprit Gy XdpuKaTNaHUI WwapTH Kamgaii? 5.
Yam pa yHr tymwpritap 6mran 61p Xun XakMUATH YRITIapHi TYIIHPAIT
wapth Kanuaii? 6. Tpancnoprépimur Teumrn y Gunan YrITHR y3aTHmra
Kanait Tasenp Kypeatamm? 7. Mustepat ¥RITIapHi cOMHII KypHIMaTapHia
BN KIYHK aflfTaHm Teamim Kamjail ammcnanam? 8. HKkn meknn MaHepan
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YFHT coqmm annapaTHHHHT KaMmpall KeHIMHrH Kaugail xpcoGnanam? 9.
Opramik yrur cowmm annapatn mum Xapagnuga JPIT MOHacHTa Kamiaii
Kyanap Tabeup ximaan? 10, Poropnam annapar Gmmam YRIT JOHACHHN
Y30KKa ot macotpach Kanpail ammxnawamn? 11, Manepan yarmnaprm
Y3I0KKa yuwmm Kaugaid annknamagn? 12. Veumnam anmapatnapn
KOHCTPYKUMANAPHHIHT PHBOXIAHAII HCTHKGO/UTApHHN AfTIHT.
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Typrunuymw Gyaum

YCUMIIMKJIAPHH KHMEBHH XHUMOSA KTHII MAIITHHATIAPH

1-BOB
YMYMHH MABIYMOTIIAP

1-§. Vousumkanapin xamosnam yeyinapy

chumk_napml XHMOSTIALI YCY/UTApHHN GHp HeuTa Tonalapra axpaTim
MYMKI: KIIMEBITIT, GHONOTIK, 4TPOTEXHIK, MeXaHHK ba GHoH3NK.

Kumépmit ycyn - Geroma yraap, Kaca/UImK KyaraTysun Mukpob Ba
FCIMIHEKIAD KACAMINKAADHTA KapI KYPAIIla Xap X1 KiMennii Jopuiap
— 3aXapmi Maxcynrotnapuan doifitananmim.

Biio/IoruK yeyn - 3apapKyHaujanap, Gerona yiap, Kacauink KY3raTysun
MiKpoG Ba GaKTepHANApra Kapin KYpauwia YIapHiHr Tabuuiil qywmannapi
(Texkuuxypaap, AHPTEHUNAD, MIKPOOPraHIMIap), XaMila Xap Xl 3aMOypyFnap
B GakTcpuaNapUaH aXpaiaguran MoXtanapiad (aHTHEWOTHKNAp)
poilgananmm.

ATpOTeXHHK YCYIT - [eXKOHTIINK MaldHIATHHE KyTapagiran Ba foiigany
VCHMARKA4pHN YCHIIN Ba PHBOXIaHWIIN Y4yH Kymaii mIapomT,
3apapKyHaHAATap, KacWUIHK KY3IFaTyBannap sa GeroHa yiap y4yH HOKy/Tail
IAPONTIAp APATANHTAH ArpoTeXHHK Tanabnapuuur (anMamna® sguu,
TYNPOKKa WIUIOB Gepwid, Kynaii MyQiaTinapua SKMIN, KACAIHK Bi
JapapKyHamlamapra 9iiasMny HaBTapHN TaHTa0l pa 601111(}]) MaRMYyacH.

MexaHHK YCyn - 3apapKyHailanapHN Xoiifan-koiira Kydmmira
KAPIIWINK KYpeaTaunran Xap-Xun Tycuknapian (apmxnap sa Gowxa) Exn

ymapiir GesocHTa KHPHO Tammmafiurad KypuaMmanapuan (Konkomnap,
Ty3oknap Ba Gomka) doiigananmm. 3

Buodi3nK yeyin - JeUMINKIAp 3apapKyHAHIANADH Ba KACATTHRIAPHTA
Kdpuwii yALTPaTOBYLI, H0KOPH YacTOTATH TOKAap, paiHakTHB MOAaTap,
HOMMATAPALHTAH HYPIap, KWYHK TYCKAH OPIHFHAAMN PANHO TYIKHHID
pa Gomkanapian doiiganaanm,

Kimépnit yeyn Gapua Gommka ycynnapra mmcGaran YHHBepcas, I0KOpH
YHYMIIH B2 caMapanyt GYArani YHyn sur Kyn KyInanunang. AMMo KAMEBHIT
BOCHT/I4PHH CTAPNH [apaXkalia acoccHs Kymmaw hakaTrima KyTumran
camapaiti GepMail Konmacian, Gaikn GHp Katop canGuii oknGartnapra
Xam oG Kemmun YeHMIHKIapHH XHMOSTALINNHT KaXoH aMuTHETHIAN
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Mavayn. [ymmr yayn xusosnauwmmmr 6np yeymuuan goiigaanmmmm
HA3APM TyTMACKa, NPODITIAKTIK Ba KHPFIH KITYBUH TAUGHpIap MakMy
KYIUTAI TO3IA.

2-§. 3axapan J0pHaap Ba yIapHu Kianam ycyiiapm

3ayapnu dopunap myzpucuda yuymui smawiysom. VCmummnaping Xinos
KIUTHID yuyn KyATanmiaquran Gapya 3aXapin J{opunap NecTHUmTap
(noTimua pestis-sapapKyHania, caedo-JuHpi), S5HI 3apapRYHARIUTAPHIT
ynumpysuitap je6 ymymmii o onrawm. Beroma yraapra Kapum Kypat
YUyn mymaannanran npemapartaap repomumutap (herba-yT), sambypyr
Opramnsmiap YHKApPajNTal KacwUINKAapra Kapwi npenapatmaap
thynknunmiap (fungus-samGypyt), GakTepnan Kacwumiknap GHIan Kypar
YayH Kynmannnaguran npenaparnap GakTepuummIap eh  aramamn.
FepGmwwapra anmmnr XycycuaTnapn Oyiinua 3nur aKMH MOMLIanap:
apbopiimuiap - JapaxTcHMon FenmMumKnapan fyKoTagnran  MouLatap;
HECHKAHTIIMD — YCHMINKAN WINT3NTAYa KyPHTUITAH Moa; dedonimantiap
~ Yeumauxnapun KYPUTHII Bd YIapHuHT Gapruapii TYWHpHmmm
TCIMATHPAINMTAH MOJUIATIAD.,

Sapapiin opraHiEMIAPHE KAPHII Y9YH MYLKULIANTaH NecTIyyap/an
TAWKApH KYprUTAgNran (pemennenTiap) Exn §anra xanb atagnran
(aTTpakTanTAAp) KIMEBNIT MOMIANAD KYIUTAIIUIALL,

3apupnn opramnsmnap Ba Geroma yTaapra Kaplii KyLTaHITAINran
KYIMMIUIIK 3aXapian Jopumap HHCON yayn Xan Xadem, Yiap Tepi, ofn3 sa
Hathue fiiapn opkaTn  OpranmaMra TYUIHG OJaMHI OFHp 3uXApIaniimra
€K Yuimra onub kenwunt Mymknn. Banan Gup fopinap, GYHLAH TAUKApH
Enypaan xam G6mamn. Wymmar yayn saxapmn fqopriap Gl MOUTAraHLL
YIApHU 4Xuni Yprauum Ba Maxcyc Xanciamik TeXHIKacH Ba EnFITNTA
Kapus Xast[)cumux KOHJAnapira RaThuil pHOA KIUIMOK, JTO31IM.

Kacammik éxn 3apapKynauians TapRamim Koiin, JeuninEiapii Xaeri
Bit puBoXAanmy hazacHra GOFINK pasHuiLa FeuMInKIapi KIMEBIIT XITMOS
KINTHIDHUHT Kyitngarn yeyamapn KyUTaHiviamn: NP, Sanrari,
aapolosutap Gitan wuwios Gepuim, GyMuraiid, ypyFRIapHil Jopirald,
3UXAPIANTAH XYparmapHu COMMIL, XeMoTeparms.

TIypKam - KiuMEpmit JOpPHIapHIl TOMYI - CYIOK XOMaTAL JCIMUTITKIIApra,
XdlOpaTIapHi Tadacura Ba Gowka wianapra cemiul. Huum cyommkim
caph MiTkiopira GORTHK PaBHILA IOKOPH XAKMIT EKIE M, KIYUK
XAKMIH Ba YITpa KWK XaXMIN MypKaira wkpatiiunr. O mypram
YHYH SpHTMaTap SMYNLCIGUIAD Ba cycmemsuanap Kyamammnamt. 3upapin
OPTaHsMIApHN IOKOTH yuyn Gup rexap suaiifonra  Kymimda Gup met

289



rpamm, Gan3nga aca GHp Heda MHLUTHIPAMM 3aXapii AopH Tanab KWIHHA.
Amanjia Gynnaii MUKUOpUArH 3aXapHH Y3 XonaTHga Hana 6yiinda Tekmnc
TakcHMiIawnn wiokn fiyK. HIyruar yayn saxapnu mojara Xap Xui
KyUiMuanap Ba SpUTTHWIAP (CYB, MuHepal Moii Ba GoWKa) Kyurumamt.
DMyNnbeHa Ba CYCMCH3MAIapHiT GapKapopiHriHl OWMPHID YYyH Yynap
TApKNGUra EpUAMMN MOJMANAp - IMYIBFATOp Ba cTabuIM3aTOpIap
KHpHTIALN. Mypram yuyw KYnannaajiurad cyWKIHKHN 3apapii
OpFaHIMIAPra TABCHPH CaMapuch 10KopH GYIHIIN yayH Y HIITIOB Gepaiiran
103ATAPHT AXIDH XYINamm Ba ylapia SXIH TapKalun Kepak, AxXumi
ENMMIIKOKINK Ba 103ara YUUlain Kommm KoOmwiaTHra ara GYImmn Kepak.
By XycyCHATA#PHH SXWIUIA YUYH CYIOKITHK T4pKHONra Xap Xil HBHTHIL,
TAPKATIIT MAXKaMAATm4Aap (xap Xl &map, Mmoiinmap, cosys, cymkdun
nwKopan cys pa Gowxa) xmpurinagn. Bywpai MypaKKab KrMEBNil
MOUANAPHN XYIMaHANairal NOpOIIOKAap Ba 3MYINLCHSANAPHHIAT
KORUENTpaTH KypHHWIIWIa cawoaT Taiiépnaiign. Cycmensnd Ba
SMYIBIANAPHT Tulléprnam KapaBHuia y1apHi Kepakan MHUKLOpUArH CcyB
Gunan apamrTipintagn. Bynja 6up rexrtapra (imnon Gepraamran yeHMInK
typura Gommk pasima) 400 gan 2000 n rava cys capdutanaim.
Lilymunr yuyn KHIHK XORMIar (maiiga Tomannab) nypkam skrubopra
momik. Kiumk  Xaxamn nypkauga GenrdmaHrad MHKIOpIArd 3aXapii
MO KITTHE XaKMIart CymsJTimEla TilpKilT!l’J'lHﬁ, KHYHK fJ'[‘IH.MT.'“d. ara 63-"’111"311
TOMYIUIAP XOCIUT KILTHHLI,

Byminr HaTioRacia saXapiin Mojytannnr Genrianran capdi MIKIOpHIA
Gip GHpIMK lo3ara cys capm Gup Hewa MapTa Kamasid, 3aXapnu JIOpH
Icd TYANK TapyalaHulIn HaTHXacHla HUUloB Gepaliran lo3ara TEKHC
TAKCHMITAHAI.

VALTPaKHYNK XaKMIA MYPK4ll — CYP KYMIMIMAraH MecTHHUTapHITHT
CYIOK, KOUCHTPAUHACHHN 03 MIKIOpJA MyPKAII Xyia KaTTa a(aamnuknapra
ara. Bynmait nypxaur yayn tapknGrga 20 gan 70% rava TabcHpuan MoUIa
ByNnru Maxcyc MapyalanMaiiINraH TEXHUK Moulanap Ba ynapHHHT
KOHUCHTPATAapH KyUlanuinagn. Bydfa wumn cylOKIHKHIT Tailépmai
KapaHnra sXTHER KOIMAV, MypK4al TeXHOMOTHACHHI aMIra OIIMPHIT
copratamays, 10....100 mMapra raga Hwyn cyIOKIHKHNI capdm KaMaimum
HATHAUCHLY NMYPRATHYNAPHIIT YHYMIOPAHIH ONIANH, MAITHHATADHHHT
MATCPHAL CHFHMH KaMadi, MOJMAHHHI TahCHP BaKTH Ba EMFHp OHIal
TOBAIHINHIE MYCTAXKaMIiurd oliain, myHHHT Gunan 514]3[‘8 WKJIOPJ‘]HIH,
nypkam Ba Gowkanap Gyiimda GUp KaTop MyaMolap 1o3ara Keflam.

Yaurnarim — yeuMInkiap, XallopaTiap Tamachn Ba GOmKa WUITIOB
Gepinaguran w3anapra KIMEBHI MOUTATAPHI KYKYHCHMOH XOaTia CEML
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YHanrnarmuma TYImMpysiap cHaTii HeiiTpan KYKYiap KyIuraniium:
TANLK, TWIbKHI Kaonun ékn Gyp Giulan KopmumMaci, iyl Tynporm, oxax
Bd oK.

AspoanmamMuk XycycusTaapH numiop GepimanNran losamapra
EMMIIKOKITNTH Ba YIUTA0 KOMHITHIK SXUITAW Y4yH YairciiMon Jopiiap
Gonutpikaumsnanagn, aeun ynap tapknbnra 3..5% sukgopugarn
GonndukaTopnap — MIHEPA MOIUIAp KNPHTIUTALE.

Yanrmarnmr xapa€un nypkamwra mucGaTan colia Ba YHYMAOPANTT
Karrajup. BUpok ganmiatum cugaTira WaMon Ba XABO OKIMIZpH KaTTa
MHKIOpAA canGuii Tancnp Kypeatam. 3axapin Mol caphn sanrmaTHiia
nypKaura HucBatan 6up Heda MapTa KaTTd.

A';'I]']IJ]I].TI.FI'ap DHIaH HIUIoB ﬁepll'lll = 3uxXapin HOPHEHITHT XaBo/da xXocun
KIUIMHTAN KatTuk (TyTymiap) €kn cyiok (TyMaH) Maiifa 3appadanapn
(aspososunap) Gunan muos Gepnm. TyTyn Ba TyMaiuiap HMOpPATIapHIHE
THPKHIINTA, JapaXT MOXIAp OPACHTI OCOH KNPWLT Ba HIUIOB Gepramirn
W3ara TeKWc TapKamagn, ByHUHr HaTHRacHLa MecTHIIUTApHN
JAPAPKYHAMAapra TOKCHK TALCHPH aida Kyuanum. A3po3on Giurai Hiios
Gepim mypkamra icbaTan 3axapan Mo capim 6up nesa 10 mapra
KahaiiTHpaI, yiyMIOpATKHI 492 OWHPAI Ba HIT CHhaTiHi R XImtaiir.
Aspoloanap hakaT epUari 3AXApAW XaWOPATAEpHI aMac, Gankn
XABOMATHAAPHM XaM #yKOTall. AMMO d43pO30JUIApHI [ana IaporTiild
K¥unam KHIlHpPOK, YyHKH YIapHuir GOmKAPHII OFHp Bd XABO OKIMIAPIH
TALCHPIA EH TOMORIApTa Ba KOPHTA OCOH TAPKATHD KeTul.

Dymuragns - YekIanTan KoiiHn GyFciiMon EKI Ma3sCHMON XOTaTiant
Jaxepnu gopu Guman GofimTHuL. Bymiap Ba Ta3siapHiHr KeHrafiumm Ba
YIApHW Kupum Kmiinn Gynran Koiitapra cunmG Ketim Kobunmnamn Gy
yeynua omBopnap ucpopiaph EpHKIAPHY, TYNPOKIA ba Gowka #oimapia
HONMUran 3apapii OpraHAIMIAPITT fiyKoTIm y4yit Kjmnamra WMKoi
G'=;:DiJ.Ll|l.

Ypymaplm Jopumam - YPYEIapHHHT (mom, YNrUT, TYramak Ba Bouixa)
103acH EKH TYKHMacH WYHIa Typran 3aMBypyF Bu GAKTEPHATA OFL KACALIHK
KY3FaTYBUMTApHIl IYKOTHII YYyH Yjlapra 3axapiti sopnnap Gunan Huios
Geprur. Vpysapsn (OPWTANIHIAT Yo YOy MABKYIL: KYPYK, SPHM KypyR
(Hanemany Guman) Ba Xy (nam).

Kypyk mopunaunta ypyfiap KyKyHCIHMOH 3aXap/ii popriap Gmnan
ﬁpitrliil‘.u"mp:muu, HaTHAAU2 YPYF KN Tyrallu.maplmllr JO3ACH JOPHHHHD
IOMTKA MIEHKacH Oumal KOTUTaHaIm,

Slpuy KypyK HOpHIama YPYFaap ropManwnimiur 0.5 rbojumt
KOpHIDMacH Gunan HastannG, 6mp neda coaT yuvtaG TyprUau, cyurpa
thopmanin GyFnapiHN KeTRA3H yayi WIAMOMITAHTHPHITALI.
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Xi§n popunamya ypyenap NacT KOHUNEHTpacHAIH (opManns
Kopmmmaciga (300 kucm cysra 6up Kuewm 40% 5 hopMatie) HamTaHa.
Vpymiap [opi KOpPHUIMACHIZ AXIIN HaMIaHIM, QMMIAHaIH Ba cyHIpa
HAMIANKK a4 KYpHTHIAIN.

Kypyk lopunaw sknmgan 2.6 coaT ofiiMH, SPHM KyPyK — OHp Hewa
KYH OJJIHH, X7 JOPHIall 3ca SKHIT ONjHian GaKapiialy.

JaxapAaHraH eMHH TAILUIAM KeMYPYBUH/Iap Ba 3apap/ii X4MOpaTIapHi
fiyKoTHID Y4yH Kynnamnagy. Byrga saxapnn gopy 6mwias TYARATAPRIraH
eMilm Mojila 3apapKyHaHIanap HOITAINran MakKoHTa TAUTaHalW.

XemoTepanua — YCHMINK YIYH 3apapcis, aMMo 3apapKyHaHJanap Ba
Kacw/IiiK KY3FATYBUITAp Y4yH 3apapian Gynran KHMEBHI [MOpHIApHH
JCHMIIIE TAHACHTA KHPHTHLW, YIapHH JCHMINKKA Xap X fijuiap 6mran
KHPHTIIAIN: XEMOTEPANeBTHK MOIATAP KOpPHIIMACH EKH CcycMeH3nicHIa
ynanaw KN YpYRIAPHH HBATHLN, YIapHN NMypKam €Ki YaHrmatHm Giran
Guprnap Ba TMOSMapra CYpTHIN, TYNPOKKA [OPIIAPHN HOHANOp EKH
KYKYHCHMOH Xo/aT/la co/tiut, Gocrm ocTitla YCHMINK TaHaCHTa EKH MOSCHTA
nopn wGopinr.

3-§. Arporexnnk Tamrabiap

Venmmiknapan Xiumos KU MaImmHaTAPHATHE WX cHdaTH y9Ta acocHil
Kypearrirt 6Yitimta aHmKTana: NECTHUHIRN MIKIOPI B KOHUEHTPAUHACH
Gyinmua Gennmutanran capt MUKIOPHTE PHOS KITHLT, MAPYAIal AHcHepeim;
HILTOB 5CPIIIII Oﬁ'BBKTJ'IHpIIHII meCcTHUHI OHIaH TeKHe KOoIUmanm.

SKHIUIAPra 3aXapiIn MoIanap 6Man Himnos Gepuin aiipuM Xyayanap
Y4yl TaBCHAHOMAalApra Moc Xo/l[d KHCK# arpoTeXHHK My[LuaTtinapia
YTKa3wmn Kepax.

Huran cytoxymx tapkntn Gyitmaa 61p X1 6§, yHUHT KOHUEHTpalHs-
CHHI XHCOBUAMAN YeTHAHIIT +5% jlaH omMac/iIi KepaK. 3axaprama
MAWHAATAP YPYFI4PHN WHKACTMACTINIT No3NM. YPYFIapHH MeXaHuK
LINHKACTIIAHNLIT pyXcaT STIIMaiinn. YpymapHn necTHImap 6nian TeKHe
Komjlaw Kepak. 3aXapan MofjaHd capdiaHNm MHKIOPHHA
TOMUNPHKMarnian haprki 3% fan KaTta 6YIMacHTH Kepak.

Typrawa pa SaHIIATHILILL MALTHATAP NECTHUNIHN Qaa losac 6¥iima
KYpCaTIran MuKIOpMa TekHC TaKeHmiamm gozum. Humm cyoxmnkem
TAKCHMIAIIHA HOTEKHCIMIT KaMpaur Kerrmari 6yiinaa 30% rava, JanaHuar
yaymanrn 6yiinga 25% rava pyxcat stunagn. XaxkHKHi MUKIOpHW
TONWHPHKMArHAAH PyXCaT 3TIITAH YeTNAINMN MypKamiga + 159,
HAHTIATHI LA +15% Ba ~20%. AfipHM yUINKIap opKami cyIoKIK capmma
vernamnum £15% fgan Katra GYIMacHHN Kepax.
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[lanomn Te3MAMIHIAT KYHWIam KHilMaTIapiia 3KWHIapra 3aXapian Moja
Gunan nupios Gepuur pyxcaT STIUIANN: MypKampa 5 km/e rava; danrmamia
3 m/c rava. Bynga xapo Xapoparn 23° nan wKopn GYIMacauri Kepak.

TMapuanawmn gicnepenumi (TOMSIUIAP YI¥amMit) pyXcaT STIUTalii: oLl
nypraurga — 150...300 mxm, Knunk xakmonga — 50...200, ynsTpaxassinga
10 miw; Gaprin 10KOpH Ba MACTKH TOMOHHHE KOIUIAW [apaaciHinr
wachatn - 1,5...1.

DruRIapra KyTHIAaETTan EFMRIApIAH ONINH EKI EMFUp NaiiTia HOLIOR
Gepnmn tascus sTuanaign. Tymnam maspiia YCHMANKTApra 3aXapii
MOJANED CcemuIMaiim.

4-§. Jaxapan Moata 3appauANapH YIHAMEHIHT HIUI0B Depii camapacira
TABCHPH

Xap XHI Typiari nypKaruy Ba a3po3oll reHepaTop/ap WIIWI CYRXINKHI
X4p XWI Japakamari Maiiga sappadanapra napywiaiign. Ommii (lokopH
XaXMaH, fiHpHE TOMYIUIN) MypKam ToMdmnap yagamm 250 MEM Iam
KaTTa, ol xakmmnga (Maiiga Tomymnn) - 250 gan 100 mksm rada;
ynuTpaknunk xaxmnnga 100 pan 20 Mesm rava. Asposon reicpatopiap
X4p XWI Japaxamard Maiilla 3appayain (Xap Xwi DHCHEPCHALAN) TyMan
XOCH KIIHIIra MMKOH Gepain: MmacT JMapaxajary Maiiga sappadamni €Ki
cHiipaK TymaH - ToMwwmap yudamu 25-10 mxm; Ypra gapaxagarm naiija
JAPPAMATI TYMAH - TOMUIIAD FIHaMi 5-25 MKM; I0KOPH JapasKalari Mafii
3uppavani €k KYIOK TyMan - ToMunaap forsanm 0.5-5 MEM.

Bup xmn gopuapur Xap Xun YIdaMian sappadarapi Xap Xil 3axapia
T4LCHPNTa Bra, 3appauanap Kahya I0KOPH [apaxaua Maiigananran Symca,
IJUNAPAANHIT WyHYa Kywinpok 6ymamm. Hupm: TOMYIULAp 3apapin
OPTaN3MIdp Y4yH aHdYa KWYUK 3aXaplinkra ara, 6npok GapriaapHu
Kyiumpn6, Maganmnii FCUMIHKIAPHI WNKACTAAHTHPIIT MYMKITH. Kirang
3uppavanap muios Gepaguran 03aHN TANKPOK ba TEKNHC Kornaiym, yrap
FermMmsIapin T GapriapiHN 103aCHIa XU YUUTANG TYpa, Emrnp Giutan
IDBIUTHILIME MyCTaXKaMIHIH 10KOpH,

Sappavanap JIIaMEHE 3AXAPIH MOUAHINT HOGYArapUIININTA TabCHpPI
YHH Maumsagad wupios Gepym ofbeKTHrd eTKa3nm ycymnra GOEMIK,
TypGanent oKnM EpUaMila 3aXapii JOPWIAPHI YCIMIIKKa MaxGypiil
CTKaINL MpHHLHIHLS MOUTAfiMNral MalnHUlap sHr KaM HOBYUrapYiIHKK
Wy kyamm, Gynna 3appaua Kanua Kuumk 6yaca, mrynwa HoOyarapHining
Kam Gfmamm,
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5-§. Mammnanap nm KapaéHnnHHr YMYMHI cxeMacu

Venmmmgnapun xiMos KITHID y4yH MoGInb MalliHATAPHITHT XHIMa-
XIUUTHINTA KapaMail, ylapHuir Gapuaci sroHa MpHHUHITHAT CXEMa 4CoCHIA
Gukapmnran 6ynu6, KyAMIar acocnii TeXHONOTHK ONEPATTHATAPHI KeTMa-
Ker ﬁuxﬂp]mnm""n TAKO3d ITaUN: 3aXapian KHMEBHIT MoIIaHH Mc’l-.l'ép]‘]al.ﬂ',
yHI Maiijia 3appadanapra Napyatail Ba Hon Bepuin oOLEKTHIA Y3aTHILL
ByHua MebEpram Kypwinach GHp OHpAMK Wuiios Gepuaaunran josara
JuXapii KAMERITT MOUAHAHT Genrinanran caphiuun (Cemiu MuKIOpHHH)
TABMIHAALIN Ba MO Kapaénuga ynu GHp XUl caknauri, MypKam
KypIUIMAapH 3Cd 3uXap/Ii MOU@HN ios GepHin 06beKTH 103acH GYiinga
TEKHC TAKCHMITAIIN JI03MM.

Vennummorapnn XiMos K yayn Mo MalmHATapHITHT W Kapagii
Kyfliarnya Kesatd, Arperat Wi XonaTHa XapakaT KWITAHIa CHEIMUA
(peaepsyapua, GynKeplia) XKoiUlamTanm 3aXapii MoAua (MMM CYIOKINK,
KOWNEATPAT, KYKYH) TA4EMUHIOBMH KypiuiMa Epgamiga (macoc Exu
TaLMHIITAMIY) NypEarny Kypiunmara ysatinaws, TTyprarma saxapan somia
Maiijla 3appauatapiin (TOMMIUIAp, HaHr 3appavyanapu) XaBo OKHMII EKH
sappadanapra GepiraH KHHeMaTHK 3Heprus épiuammga mmnos Gepum
ofbekTHra (HapaxT, Yommnuk pa Gomka) erkazamn. [llympait kmanG,
?CIINUIHKJ‘I&J.[)HII KHMOH KNI Myﬂ)l(';lﬂ.lluﬂr“d'.‘l moGmn MAIHIUTap BHEIK}]&IC]!
Oyitsaa Gup Xmwi, amsmo Ty3wnnun 6yitnya Xap xun 6ynran GHp Katop
KOHCTPYKTHE JIICMCHTIIAPTA 3Td. y}lilp}lal'[ Acocuiin ApH: 3aXapii MOJULR YUyH
CHFIMIIAP, HACOC/IAP Bit TABMITHIAMIMIAP, MYPKALT KypIIMATApI.

Tasanu ubopanap
Aspo3o, repOHIIL, ICCHKANT, 3uppita, 3aXapIi MO, HIIYH CYIOK/IIK,
KYKYH, TYPKAILI, Cycriensns, TypOaneHT ok, TOMUN, TYMaH, YIETpE XaKMI,
NECTHIIL, XeMoTeparid, (hymeratop, (hyMcramis, 4aHan, YaHrIaTimg,
SMYITBITHA.

Hazopam casonnapu
1. Yemuanrnapnn xumos Kinnm ycynnapwin afitwar? 2, Venmmursap
JUPAPKYNAHLATAPY B KacWUIMKNAPHTA Kapiul Kypammm Y9yH Kapai
mammiap Kymnanmam? 3. Vennmmkmapan XiMos KITTHIT yayH KaHail
JaXaApIi Mojuaap Kutannnam? 4. Vennmkrapin kuMEBRil XiMos K
MALIHHUTAPHTE KARIRIT ArpoTexXduk TataGnap kyitanagn? 5. ¥Veummurnapan
XHMOS KIUIHII MauiiHaTapuuinr nu kapaénn Kangai kewaun?
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2-E0B

YCHMITMKJTAPHA KUMEBHI XUMOSA KITHII
MAILIHHAJAPHHHHI ACOCHH KOHCTPYKTHB
DIEMEHTIIAPH

1-§. Cwrumnap, apananfTHpIIELIAp, 3eKTOpIAp

Ilypkaruanapaunr pesepsyapnap €kn Gaxnapu, ofaria, KyH1ananr
KECHMH [OUpa EKH /UTHITC KYPHHALWHLATT FOPH30HTLI WIHAP, KyIHia
YETIapH AyMaTOKIARTaH TYFPH Gypaakii napawuienennes makmia Gynam.
Ynapuuur onuuurn pa Opka JcBopiapH Teknc cihepHrcHMon Gymimmm
MYMKHH.

BarapHunT eHRIMAIIHTH NYPKAMIHMHHHT TYPH B4 YHIHT YHYMIOPJTHIHE
GOFJ'IHK.. Buma,[‘ll HITYH CYHRETHEHIHT JaXHpacH MaLITHAHHHT HAPIM creHamaH
OHp eMenarada i KapaBHITHA TABMITHAMIT o3, Oumii nypranTUIapHimr
Sarutapn monuaTIEH, WIHATH TUIACTHE MaTepHaT KN 3aXap/in MoJITap
TALEHPHA eMUPIIITIIAR CAKIAIT YIYH HUKH TOMOHHIAH 3aHDTApr Kapii
TMaK €KW sManb OWIaH KOTUIAHraH NyaaT TYHYKafaH, YIBTPaxamaimn
Nypraruwiapauar Gakiapi sca 3anriaMaiiairai OyaarT EKf IWIECTHRALH
TafiEpranagn. PesepsyapHuuT I0KOpH KHcMia quubtpins Gyis, nacrot
KHCMUMA TYRNID THEHHIN THHANPIIY YpHaTutanr. Buknap, ofatia MyKaki
CATX Yiyarmy GHAaH KHX0TaHAIN.

DikeKkTopAAp oMl MYpRAMUIp Gakmapira nury cyloKINE Kyiim
yayn mnaranam. WKKH Typlarn 9XeKTopmap Ky/UHiunamt: cywrIng
BOCHTACHIl2 WULTAHIMIAH - CYIK/IHE OKHMMAN Ba rad OKHMITIL Cy'mw'llll(
OKHM/IH 3KeKTOPIIAP MHAPARTHK APATAITHPING CHEPATHA XaM Ky/UTaH LTl
?Jx:ck'rupnapmmr TALCHPH I0KOPH TEITHMKMArH a3 €Ki cys oKiMH xociun
Kiaguray ciiipaknaumman doiigananmmra acocranrai. Cys oK
axekTopia (166-pacs) Kysyp 2 G¥itnua xaijganran cylowImK Haiita 3 pan
KaTTd Teammkua uHKaM Bi KaMepd 4 ja cHilpakiamiur Xocin KTt
Hamimxuga cylormnk caknannm skoiingan xysyp [/ Gjitwua cyprumamt B
Haitua 3 gam  uuKKan cyORIMK Guian apwtaunG andipysop 6 opRatd
Kysyp 7 ra kenagu. CYOKIHK OKUMIN 3KEKTOp pe3cpBydpiuri HLIYH
CYIOKJTHKKa TYIIHpIUIagn, WTAHMHIAT 10KopH Y4 3cu GaKHIHT OF3NTd
Kyilmmagm. DxeKTop MYyPKArHMHHAT HACOCIIAN WIUIATN, WYHIHT yiyH
Gaxra eyioxmnk KyiiWIIaH OMIIH YA MaLIyM MIKIOP/a CYIOKITHE Gy
Kepak, a3 OKiMIN SXeKTOp TPAKTOPHITHT MHKAPIL KYBYPIULA YPHATIUIALT.
Vuunr €pgaMuta mypKarigiuHr Gakiga Xapo cHilpukmAuITHPIIRLI B
HaTIKudd Gak WOH CYIOKANK OITaH KyiWOI CHFVMILAN TY/AMpIIIali.
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PesepByap T{AraHIa NYKAK TYPHOATH KIanan 3XeKTOPHHHT  CYPYBYH
KYBYPHHI £nn6, 3aXapii JOPHHE DXEKTOPra TYWIHPHINTA Ayl KyHMaiigm.

Dxextopnapminr ofigann ww KoapduunenT KaTTa aMac, aMMo
TYSHIMIIWHN OLIHIUINIH Ba ailTamypun KHcMuapminr iy ymapuunr

An3wnranp.

166-pacst. Cys ORHMIH 3KEKTOPHITIT CXEMACH.
I - cypmm ?'a)gm; 2 - BochM KyBYpH; 3 - Konyce Haifua; 4 — apaamITRpHIT
Kamepacit; 5 - 0¥mm3; 6 - unddpysop; 7 - mman KyByp.

TIyprariUapHHiT APAIAIITHPIHUIAPH PCICPBYUPLATI HILMH CYIOK/THKHIT
UPATAITHPALT Ba YerMImKnapra 6up X tapKuGaari Jopini cemmInmima
nmKon spatagin. TTHeBMaTHK, MIpamInK Ba MEXaHHK apalalITipririiap
KYILTAHRUTAI.

TMuesmaTik Ba MUAPABINK apalalITHPrHMIApHa peleppyap Ty6uma
HOMMAWran YUK EKIT KORYC Hall9alan SHKaIIran Xapo KN [TULPaRIHK
OKHMHIAT 3iepriscitan dofmanarmai.

MeXaiiK apaam THPAMTAp NuppaK, BUATAap Ba GOWIKa MocTaMatap
TypHitat GYINH0, pesepsyapiia CYIOKINK OKIMMIAPHHI XocHn Kittag. Kypakmmn
Bt Iponesviepin (BIHTAN) MeXamink apanamTnpriratap (167a,6-pacs) KYNpoK
Kynanimm. Kypaxmutap miucOGatan xarra ynuamnn. Kismg  ymaasam
MPONEUICPIN  apUIAITHPITWIAD CYIOKINKHN HucOaTan JOAMI TYPFYH
WHPKYAAUNACHHN TabMunaab yanm axwmwn apanawtnpagn. Kypakmn
APWIALITHPIIYApHIHT afitanmm vacrvortac 3,4 ¢! gan owmafigm.
Kypakamapmmr kyparn yan Gyitnua ynsmom Tesmk 2,5 m/c gan Karra
GyAraIE NN CYIOKTHEL KYTIIK XOCHI GFIMHIIN MyMKIIL.

Pngpasimg apanawriprivanap (1676-pacm) Tyswmmmn 6¥iinga ommit
Gyaub, ynapun wum wwonyni. PesepByapra y3aTHIAQNTAH CYIOKITK
KYBYPHUIT Halivach OpKuIN KeNai B eTapin Sapaskalla WITHH cyloRInKHI
apuTaTHpA. By Typuarn apawlammipriMnapHuHT a3aminrm — ynapia
MEXanK ylarautnir iiyrmunump. Digpasink apanawrmnprianap Gnman
CYIORJINKHI dpaialuiTpnw HoTekHenurn 2% jan owMaiion. Ynap Guman
HUIYH CYIOKIIKHIT pedepeyapiapita XaM Taiiépiaca Gynan.

296



167-pacwm. Myprarsurapsmir apatanmuprruapi.
@ = Kypawim; 6 — nponemnepit (Tappaking); & — PRI,

Yanrnarkuy GyHKeprapn MKKITA TCOMETPHK WAKIHINT GHpHEMACH
KYpHHIIIG TaffiEpranam: 10Kopi KHCMI - TApuUIemimel, macTi -
YIBYPUaK npisva EKH I0KOPH KHCMIt = THK WTHIAP, TTACTH - TYHTApHIran
Keenk konye, FOkopn kuemmjia KonmKok, Gunan Emuiral OFi3 Koilnawras,
TACTI - TanMinyTanTy. YanmIaTrrnap GynKeprapimmr xaxam 160 o’
T,

HOmwarriaap Gapmoxmap €xkn Kypakqanap ypHATIUIGAH TOPHIOHTLL
Bit THK YK kYpuminmsga 65an6 (168-pacs), ynap 9anrmaTATUIAPIL rymbas
XOCHn G¥mmun Tytaiimn Kykyn y3aTHUIHHAT Gy oLIRit omil
YOy K ansnanm.

Butan Gup YAHITIATIHYIapa OMIDaTIIMap TaBMIIIAr Basncpaciin
Xam iy, V konye kyprnnmniia Kupnran 65/m6 (1688-puca), BepTiki
YKKa GepRUTHITAN Y3rapyByan JMaMeTIin HKKITa Cipar ypasian nGoput.
Paniewmn — cymxanm yanrmartiyiapar oMUIIaTIg KyKyRHI IOMULTL
Ba YN Ky3raaMac namKapaian (AnckmLan) 9300 YTRaIWIL

2-§. Hacocnap Ba TasMHEIATIMAGD

TlypkariunapHUHT Hacocqapi HITYH CYIORINKHN ywIHEnapra y3aThil,
YN Mapuanan yuym sapyp Gynran GocHwii XOCWI KIUIUI Ba CYIOKTIKKS
MabAyM TEIUIHK GEpHIT YdYH XH3IMAT KU Typxarinapia THIpasIHK
Bid NIHEBMATHK Hacoclap Kyamanimmain.

TTHeemamux HaCOCAP XABOTH LI CYIORMIKIIN FEPMCTHR pesepByaprd
Xaiain. Kicuiran xuo Gocinil TancHpiit CyIOKIIK peicpeyapiat ciknb
UHKAPITIN By TapHaailinral KypiaMara 106 O, By HacoCTapHitr
ap3WLTHIN WyNjan WGOPATKH, YIRApHANT ACTAVIAPH TR CYKIIKE
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TerMaiinn. AMMO pesepByapiars WKopH GOCHM YHHHD [eBOpIapH
KANMHANTHAN KaTTATATHpAmTa Max6yp Kwiagy, 6y sca KOHCTPYKURAHH
OFNPIALITHPAIN Bd TEXHAKA Xapheuannr 6yiinya wKopu Tanabnapra omib
xenamn. LlynnAr yoyn NHEBMATHK Hacocnap acocad paden (xyn)
MYPKarH®Iapiia KYUTaHHIam.

168-pacm. YanrnarruwiapHUHT IOMIIATITHYIAPH Ba TABMHHIAIT
MEXaHHIMITADH. .
@ Ba  — KYPaKIl; ¢ — TApeNKaim; 2 — MHCKIN; @ — NIHEBMATHK, € — TeKHC

sarrumi; [-GynKep; 2-1OMUIATIHY; F-IUHEK; 4=FAITAK; 5~KONKOK; 6—
x}“{zranynwan IMeK; 7-Tapenka; S-KHpFiy; 9-mmex; 10-mdpchysop;
F1—6apMoki JtHcK.
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Tudpagaux nacocrap sur kyn Tapkanran 6ymuG, ynap amadpansain,
TNOPIIEHIIH, TUIYHKEPIH, WeCTepHSIN, MapKa3llan KodnpMa, rupuobmr,
ponnkny Ba GowiKa TYpHArIapra OymrHaIm.

Huappazmanu nacocnap (169-pacs) Gocmmm 0.5 MITA raga 6§aran xyi
nyprarunapuia Kyutanwiagn. By Hacoc KoHeTpykumgcn Gyinma o
5a hoiinananra HImoHYIH.

169 — pacw. Inadparman HacoCHINT cXeMAc.

— pesepByap; 2 — XaBo Kianamm; 3 — Xajgam KianaHi g = :ggﬂz
Kiamann; 5 — nacoc Kopmyew; 6 — juacpparma; 7 — WAty
MatpyGracu; 9 — xpan.

Moputernu nacocaap wxopn Gocumnn myprarmIapi (2'5"'35M“ﬁ|-3
KYImannagn. Acocal yd MOpUICHIN Hacocnap Ker TapKaaran. )'““:a
HACOC THPCAKIN BallaH XapakaTra KenTHpiamirad yuTa l.umllllm;“ -
yiTa nopuwengan uGopar. Tupcakin BaTHENT KyWHA -.-"pcmapg f;,
Gupira mucBaran 120° Gypuak octiyga woilnamwrai. Tupcaxnaph ﬁfmc
KOIMAMHIIN CYIOKJINK Xafilamamiran acocHil TapMoKIamnt becRe)
Gy TasMuHnaii.

TInyniepau Hacocaap TypKarmamapia anr Kyn TapKaITaH. YnuP‘:;
MopICHIN HACOCHAPAN Kl dhapki fiyK: UJ3IK MOPIMENS epnit
1B aTanaU, YHITHE HILH Y3YRING AHaMeTpRLan antda KaTTd. I}zfnglmau
HACOCTapia TOPIISHIIAPIAN thapium yapok MIYKep 1032 JIaH
UNANHAD AEBOPH OPACHIATH THFIIAMNK Kamomgan EKH MAXTA
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KIUIMHTAH CANBHIK THKMa EKH CANBHHKCHMOH XwIKalap KYIHII OpKali
amanra omuprtam. Bup, IKKH Ba y4 MUIYHXKEpIH Hacochap Ky/UIaHmIan.

Topmennn Ba TUIYICKEPIH Hacociap XaHaml TapMOFIld anya I0KOpH
Gocns - 2,5...3 MITA xocun Kunamm.

Mapkazdan Kouupma ea zupdotiau nacocaap (170-pacu) acocan nucharan
sirunk GocMa 10KOpH TeINK Tanab KMIMHAZWTaH BEHTIUIATODAH Ba
aBHalNd MypKanrUiapia Kymnaninagn, Yynkn Gynaii HacoclapRITHT HIUH

MapKasiaH  KOYMa  KYYJApHHHT
TALCHpHIaH (PofijalaHimIra acocianran
6YAraHnury y4yH yaap cycaiiTHprud
PEUYKTOPCH3 HHKapilaiW Ba OKOPH
afinanumnaapia wmnaign. Tnpuo6an
Hacocnmapjia MapKasjaH KoYHpMa
Hacocaapian (hapkin YIapoK cypiuliia
CYIOKIHK YeTHaH - NepHdgepnanan
Mapka3ra ysatinam, Tiprobnn (Kypakimn)
6Hp MOFOHAIN HACOC LHAHHIAPHE KOpmyc
2 pa alinaHAMrad WIOYA FUIINpaK éKi
potop [ ra ara. Cypysun 3 ma Gocnm 4
Kana/uiapy myHtai Koimamranky, Gy
170 - pacm. Nupaofian nacoc,  POTOP afimanranga Xocnn Oymaunran
I — potop; 2 - kopnyc; 3, 4 = rmHpuoG cypHin Kamwhigan cyOKIHKHRT
cypyBuIr Ba GocHM KaHWUTAPH.  onub ketam Ba yun GoCHM KaHATHTA
fiyranTipam. MiproGnm Hacoc MapKaian
Kounpmara micbaran 3-5 mapra kyn Gocwm Xocun wkmnaun. TnpuoGnn
HACOCHIAT AU — TYSRANIWINHN OUITIHIH; Kavauinra — Qoiigann
i kosthmmentn mact (0,25...0,5).

Llecmeprani Hacocaap KaTTa ya4aMra aru amac, Yiap Aurds cyiokInKHi
KaTTa Gocus Tanal KIIHIMMATAH MAMIMHATAPIA KYATaHIUTAL.

YanraaTruuAapHUNT TabMHHIATHYIAPH MabiyM MIKIOpLAri
KYKYHCHMON 3aXap/im MOJUAHN BEHTHIATOPrA Y3aTHIN Y4yH XH3MaT KHaai,
ABHH OHp BaKTAd TabMITHIATHY Ba KalOKIarmdIapHHEC Basugaciun
Gakapann. Tasmumnaruy apanamrTapriy (IOMImATIHY), Y3aTyBYH Ba
KalOK/IOBYH KypiaMaian nbopar.

Vsarysun Kypiamanap a3 WIHCKHIAC YPTacHia Ba 4eTH/a Xoilrauran
ITHER-KYPAKIIH, THK-LUHCKIIH, TEKHC 33MHWIN, PAIHalh 330HIH, TAPENKaNH,
JMCKITH Ba NHeBMaTHKnapra 6Fmmam (168-pacy). Acocan mHeK-Kypakmm
Y3ATHIL KypriMaiapn Kymraminann. Kagoxknaruy sasincacunn Gynxep
TYOHIard TEWNMKHE EMaral KomKoK Gaxapaum.
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Ulnex-xypaknn TasMurgarm (168a,6- pacs) apanamrmiprin 2, saxapan
MOUIAHH KalOKJIall THPKMIICA Y3aTyBYH wWHek 3 Ba YHH KaloKToBYm
OPKAN TyWHpauHrad Kypakan 33rmd 4 gan wbopar. ke Gurra Tymnk
¥pam €Kn 4an pa YHr YHATAOUN WKKATa Jpamra ora GYMIOH MyMKIH.
Saxapnmu Momiany y3aTHiu Konkok § 6unan coananam. Banian mHeknnnr
aiinannm gacrotacy 45...60 Mun opanmkia Ypuatwriagn. Bymait Typuars
TALMHHIATHY/IAp 3aXap/in MOMUIAHH KYNpPOK 3HWmaiign Ba nuiocianras,
TYPHO Komram Ba YTa HaM TIpENApATIapia MEXHAT YHYMUOPIMII T4cT.
Bamununr aiinamnn gactotacu (300...500 vun') toxopn Gyaran muex-
KYPAakan rabMuHnarns Gymuail kaMyminkiapian xommc. Bymuait
TABMHHIATHYHIHT WHEKA Ypammapuga ysunumiap Gop.

3-§. Bocnm peryIsTopiapH Ba caKiari Kianamwiaps

Bocum peryasTopiaap mypKarndiapHunar GocHM THINMELA WHH
CYIOKAMKHIHT GocHMIHN Tanab KWINHTaH Yerapajga cakiab Typmi yuyd
XH3IMAT KHITaUM,

Cagnarmu Knamal TypKarnd KypHaManapra cyloxink Gepuum
TYXTanranga Xaiigam TH3HMWHE MeXanHK [MHKACTIAHNIITEpAAH Cakiain
YUYH Xu3MaT Kunamgu.

SaMonapuil mypKanTUIapia KyWanok 60ciM peryisTopiapn ypraTiiran.
Kjmanox perymstopnapia peiyKumon pa cakjarmd KIAMamiap WKKHTA
KaMepa — loKopH A Ba TMacTKW B napra akpaTiiran Kopiycus mapauien
ypuamiinran (171a-pacm). HOkopn Kamepa pesepsyap Guma, HacTKicH
3Cad Hacoc Ba MyPKOBYH yWInKinap Gunan Gormanran. Kamepanap opacilant
W0Ka fifIN cakiarnd Ba PeNyKUHOH Knamannap Gunan GepKumiiran.

Caxaris Kiaman, ontatia, 2 MITa GociMra conamam B TwiomMGanana
(tamra Gocunamm). Pepyxkumon knanan 2 Guman TanaG KimsHrad HICHE
Gocum §pratwiamy. By GociM Manomerp 4 Gwnan anuEianami 2 MITa
Jan jokopu GocHm YpHatnb GymmMaiigm, uynkm Gymma caKkjarnd KaaimaH
OYIITaUH Ba CYIOKTHKHA DHp KHCMH pelepBydpra OKadi.

Macodagan raapobomwkapum Kianann (1716-pacm) TpakTop
KaGHHACHIaH NYPKall KYPWIMATAPHTA CYIOKINK GepiluHi TYXTaTHIN Yy
(arta verma arperar Gypunrania, Kicka TyxTauiapia pa GomIKa) XiIMAT
Kiutaum,

Enka 5 coar cTpefnkacy lopumwm Gyiinda Gypirania 3KCUCHTPHK 6
Wwrok 7 mu Gocaun, y sca ¥ura cypumub Knanan 9 pp arap 8 dan
HETAAMTHPAUM Bd CYWKINK NMYPKarud KypiiManapra Keradi. Cywrmik
GepummuNEK TYXTATHIN YOYH efKa coar CTPENKACH [OpHIINTE TecKapi
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Gypunam. Bymwia wianan 9 npyxnna 10 Tarcrpna srap 8 ra Gocnna sa
CYIOKIMKHH NYPRATHY KYPHIMATAPUTa KM TYXTafim,

4-§. Tlypxai KypiiiMalapHHIHE HIIMH Opramiapu

TTapuanopdil YUK Ba BCHTIIATOPIAP NYPKardd pa YaHT/IaTKHY-
JIApHHIHT acoCHil HIUYMH OpTaHIapH Xicobmanaun,

Peicpayapea
IM Hmanzaza

Il lﬁfﬂt‘ﬂtt}m
=5 i P

a *Lﬂmanewa

171 - pacs. Knanawsap cxemacu,
a — PeyKINOH B CAKNAM KIATAHNapH; 6 — Macothajtan GOLIKAPHIT KIAmaHi;
A — wKopn Kamepa; B - mactri kamepa; / — caknarmy Kimanmauw; 2 —
YKLHOH KAanan; 3 — Qunetp; 4 — ManoMeTp; 5 — elka; 6 — aKCUeHTpiK;
— mToK; 8 — Kianan arapu; 9 — kinanan; 10 - Knanan npyxunac; 11 —
IIIATIY,

[Mapuanopun yWaHKIap WKKH Typia Gymamm: cylok Ba KYKYHCHMOH
n:CTlrl'.[llJ.[JTl.lP yuayn. l'l)rpxarn‘maplmnr map4Yanosyn )"-IJ']IIKJ'IIIPH
(mapuanarmiap, fopcyHKanap) MEKIOp/Iam (Ho3amanr) pa IaXapin JOpHHT
JacTnabKn EKN TYNNK Mafifanan yayn xuamar itams. Brrobapnr, saxapim
JOPHEA WHUTOB Gepim oGLeKTHrA CeNnMil MIKIOPH Ba cHhaTH, MOC XOJII
TypKalll CaMapach YIapHIHr Humra Gomnk. Ywinknap TascHp MpHHLHITH
Gyiinya parabon pa Gorbon, sadmcpach 6¥Fiimva sca MapKasan KoumnpMa,
NYPKOBYM (THIWUIATHD OTAUNCAH), NMHEBMATHK Ba AiTaHyB4H Typaapra
Gymumanm, Yiap cyiokmknn 6yTyH KoHuye, Kosak Konyc, rmpuob, sxnur sa
KaifTran OKnM KYpHHHIINIA TYPKAnIn MyMKIH.

Mapxazian KowipMa NypKari9iIap sur Kyn TapKanranx. By nypxarmunap-
T KOHCTPYKTHB IIAKIH X#Ma-xiw1. Cyoknukan rupao6nam 6ymmmmra
yaatmu 6¥iinga ynap MKKH TYpra axpaTian: Y3akmi Ba TAHTCHIHAL
Vaaknn nypkarmynap wmios GepHimra anda Kynaii pa gxwmn cudarnn
NYpRamwnm TavMumnaion. Ynap, ¥3 nasbaTuma, anMammnysyan pa
COVMAHMIMTAN YIAKIH MYPKArHWIAPTA AX PATHIALN.
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HNanabon yanuxnap (172a-pach) e HOM ONTAN AMMANIHYBYAN J34Km1
MypKarnd karra 6ynmaran 6Gocumua (0,3...0,8 MITA) mummaiinn sa mypkans
Kohyen karra Oypuakum (80-98), yaynmnrm 1-2 s 6yiran saina napdaranran
JAppayany NypKAIraH CylOKIHKHA KOHyccHMOH okivian Gepan. Qamabon
YHIHK KOprnyc (HANNeThb), BANTCHMOH TacMalil KecHKIN y3aK Ba TEIUNKIN
KOMKOKYatan nGopat. ¥3ak ] Kamnokya 2 wuira THFH3 YPHATHATAH, KATNOKTE
3ca Kopnye 3 ra peasGa opkam Gypab Kuprismwiran. ¥ 3aKauar BHITCHMOH
YU TeKucnaurn Guman KanmOKHHHT WYKH lo3acH opacHia rupiaofmam
KaMepacu ue6 mwomnanra GVIUIHK MaBxyl.

Cyoknnx Gocum ocTHIa BHHTCHMOH Kaman Gyitnua Xapakatianu®,
afilanMa Xapakatra ara Gymann pa Kanmok (KoHyc Haifda) Telnri opKatH
Konyccumon mapga kypaunmma gnkann. CyoxtnkiuHr aibtanysdi
KOHYCCHMOH Mapiach KOHYC Hailyalan Y3OKIAWran capi CYIOKINK Yidamm
COMMAaH YHKMWLATH THPHOGHHHT muyaTnra Gormnk Gynran mMaiiua
Jappavanapra 6§nuna Gowmmnaim.

HanaGon yunuxsap ommii (HopMan) Ba TEXaMKOp TYPIApra aXpaTivlunt.
Tl:x(um(up omitra #ucbaTan KMYHK BHHT Kagami Ba KHYNKPOK HHKNLI
TEUNIHTa 5Ta, MaTHXKANA CYOKINK capdmun 3.4 Mapra Kamairtnpnb,
KEHT Ba KHeRa thakesna yHI anya 10TKa CeNMIIITHH TasMiaim. BHpok,
TEXAMKOP YWINKIAp KATTd KAMYIIHKKA XaM 3rd, ynap Te3-res THKTHG
KOMam.

BorGon 1e6 mom onran cosmanagmram ysaxmm ywmiknap Gormapra
CYIOKAMKHN cenum yuyn kynnanmnami, Borbon yumk (1726-pacs) anda
10Kopn Gocumnapua (2,0.,.2,5 HIla) numafim xamga gataGon ywmikKa
HUCOaTan aHya Kywin Ba y3okka Gopauuran oKIMHI XOCII KT, Vaax
! HUHT UWIMHIPHK 1034CHIA BHATCHMON KeCHK KIUTHHTAH, Y4HTa 32 pesiHati
Xanka 6 maxkamnanran. Kopnyc 8 Ba kanmokya 2 opaciiila YHKAL TEMIIKIIN
AIMATYBYAH fucK 5 (mnadiparMa) KHCHG YpHaTHIraH.

Kopriye 8 sunr GypTHKaph §3aKHuHr BRHTCIMOR KECHKIAPHT KAt
Ba §3ira Xoc KysramMac raiika sasucacian yraiymr. Yaax 1 uu 6ypad,
YHHHT y4§ 103aCH Ba alMaloyBYaH JHCK 5 Ba BTYIKd 7 HHHT WHEH 3anapi
Ontan Xocun Gynran rpro6aal KaMepacHiHHT SyKyp/IHTH Y3rapTHPHILLL.
Viax nmekka AKHHAAWTAPHANG riupuob Kamepacl ‘W”’En“m
KIUpAfTHPIIAN, HATHXAA MypKall KoHycH Kenr Ba Kicka Gyiaas,
CYIOK/IHK caphi Kamasn, MypKaurHHHT gHCTepCiiri Omat. V3ax mickian
YIOKIAIITHPANATANIA THPIOG KaMepaciTHIMT SyKYpIHIH O, ysyn B3
TOP TypKam KOHYCH XOCHT KIUTHHALM, cyIOKIIK capthi Kynasmi, fyprat
3ca NaFwUTaWaTi, SHHI 3MPPAYATAp ANpHKIALELL. Bip TMIHIm AHCEK 2
HU Xymuy wyngai y4 Tewnkan gucka (Gurrack Mapkasia 90" bypuaK
OCTIg Ba MKKMTAcH uetn Gyiiimua 45° Gypuak ocTilid) ﬂmlﬂm“‘?“’;;:



172 - pacw, IlyprariwiapHHHC NapUATOBYH YUTHEIApH.
a - panabon; 6 - GorGon; ¢ — ynigHUMANAIITAH MapKaia KouupMa; 2 — Mapkasjan
KOUIpMa; o — MHEBMATHK; ¢ — AefUIeKTopmT; X — allTaHyBqaH; 3 — MapKaiian KounpMa-
ek |- ¥3ak; 2 - Kanokta; 3 — HUNTCIs; 4 — Mpoknagka (3raman xamka); 5
— SR TEUNTRITH IMaUIHyBHan ek, 6 — pesii Xanka; 7 — sTynka; § - xopmyc; 9
= Tpy0xa; 10 - wrok; 11 - T 12 - auadparsa; 13 — Xago y3aTHII YHYH KoIyc
maiiua; J4 - vixrari Gonrwg 15 — napuanosyn yaank; 16 — comaiairan KircTpma;
17 = urryuep; 18 - xponurreiin; 19 —uedpnextop; 20 - xonkox; 2/ - npysima; 22 —
BITUTYBHAH Ma; 23 — yambap umnp; 24 — cyloK 3axapii MOLIANH y3aTHil

yayi mTyuep; 25 — xaso yaaTyeun (Koprye) 26 — nappak.
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ApiM cepa mMakNMIa KWINHran. AHRK Vpracu 6¥iinua xolinawran
THPKHIICHMOH TelniK spiM cthepanni TyGmi HKKH KucMmra 6ynam. Cylokimk
GocHM OCTHIA THPKMINME WKKH ToMoHUaH Kenamd. CyOKMTHKHHHT HKKH
TNApLACHHN y3apo TYKHAUIMIIH YIapHH enmuriy (yubypuaxnu npH3Ma)
MaKnuaa NapyalaHumnra ot Kenam. THPKHIUIN VTHKNap CYIOKIHKHE
jaFan jmcnepenn napganaiita (H= 300 MxM), aMMo KaMpall KeHIIH G¥itinya
YitH WKOpH Japakiajla TeKHe TAKCHMITANHIINAN TasMunmaiim (15 %).

Hednextopmu yumk (172e-pacm) xkopnyce 8, Konkok, 20 sa geduextop
19 pgan n6opat. Bocinv ocTHla TEIHKIAE YHKKAH OKMM JledlexTop o3aciird
ypilage Ba KaTTa GypHak ocTHua codmiauu. By yMmuk cyiorIiMkHH Jaral
napuanaiim: 300...400 MxM. PacMita ake aTTHpHAraH yunmMK pugparsma
22 pa npy#nna 2] GHIaH XX0ARTAH, YIap XailloBaH MaricTpaiia CyIOKIHK
GociMi yarapraia JedIeKTOPHIKT KMANHK Gypuarnau, my Gmnan 6upra
3aXapii MOJUIAHHHT CETHIT MHKUOPHIH GHp XUl cakjaral Xona, KaMpai
KEHMTHIHHN X4M YIrapTHPHINTA HMKOH SpaTaim.

IHeBMaTHR YLIHKAAP HKKH TYpra GYINAain: cyIORKINKHH XaBo OKHME
xapakaTn 6ifiia Ba Xapo okimmra Gypuak ocThia yaaraguran. Kefinnricy
NyPKAUIHN aHYa 10KOPH JECTIepCNTHHH TabMHHNaian. 1720-pacmia
MYNLBEPHIATOP TYPHUATH MHEBMATHK YWIMK KypeaTHnran. Y NypKOBYH
yunuk 15 Ba Trpn Gypuak ocTHfa Kofnalirad Xapo ysaTHiu Haivacm /3
Jan nGopar. Yumskian Yikagrai MO cyloKINK Halfualan oTIIG THKKaH
X4BO OKHMH TaLCHpPHIA Maiilla 3appadanapra 6ynmHagm, cyurpa aca ynap
BEHTIH/ISTOPHUHT KYWIH XaBO OKHMH 6mnan wmmor Gepuim oGheKTHra
yaaTwnaun. Hurn cylokiuknn nypxamw ciati ywInK Ba HailMaHHHT y3apo
Koinawnwnra GornHK. VWIMKHUHT XoJaTH mpoknagka 6 Epiammia
CO3MAHANN. XaB0 Y3aTyBYH Haiiqa KPOHI.I.ITBE'HI 18 HEAT TemurHla CHITEHINT
MYMKIH Ba ¥ MahiyM XonaTia TyXtatam Gonti /4 Gunan MaxkaMIaHa,

AIUTAHYBYM YWIHMKNAp KOHCTPYKTHE WAK/UTAPHHIHT Xap XWLTHTH Gunan
axpam6 Typaun. TypcuMon Gapaban Ba HCK KYPHHHIONIATH MypKarmaiap
aHr Kf"ll Tapranran. Ynap NIpoMOTOp, SMEKTP UBHIATETH, }m}m‘nﬁ yaaTMalan
Bd XaBO OKHMH 3HEPIrHACHIAH XapaKaTra KeNTHPHIHIIN MYMKWH.

XaBo OKNMHJIAW XapaKaT oNajWrai fappak 26 GWiaH KAX03TaHTaH
TYPAR wianngp 22 (172%-pacM) KYpHHHIOHgArR ailanysdan MypKarmy
Kyingana nuaiipn. Xano MapKaillaH KOYHpMa BEHTHAATOPHAH MHEBMATHE
WTAHrE OFiida mypKarunHr XaBo KyBYpH 25 ra io6opunajm. Cyiok 3axapii
mouta Gocum Marnerpanu Gyitnmya wryuep 24 opKan® THpcHMOH
GapabanHIAT MapKa3uil KHCMUTa TPY6a OpKaTH Kelaan ba YRWHT Y3yRUTHIH
Gyitiaa Tekne TakeMianam, MapKazian KoYHpMa Ky TABCHPHIA CYIOKTHE
Gapubaiiiir YeTHra coMuIa/in Ba y ailnanysun TYp 6mian napywTaHamL.
XaBo OKHMH NapuANAHTAN CYIOKANKHE WING OaiM Ba WIOLIOB Gepuim
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ofsextira erkazamr. Kam capduiapia cyloKIHK MOHOUNCTIEPE MapIatasass.
ABHI TaXMITHaH OIp XIUT AMAMETPIN ToMEIIap Xocun oynant. Ty .

YHU aflTasnu yacToTacH Ba CYIOKINK 3ITUINIT Kaiya KarTa 63
AMAMETPH WYHY4 KWYNK, Y3aTHI Ba TypHAari TemHEIaD
KaTTAMMMranga ToMYRap miaMetpi omam. [Inaverpn 43 =
rava typeumon GapaGamnap pa mmametpn 80 mam 216 wor f
MHCKNAP KYIUIAHNIMOKIA, MABKYL KGHchyKuiiﬁnupﬂﬂ yazp
tactoracy 4000 man 14000 s rava Tamemn K. K3
YUINKITApAan MapKa3jan KOYNpMa BA THIWIATAD nypraianra:
MypKauyta wurdn cyiokank capcn 200 krfra gan Kay Gymars
AlaAMa Ba Guan GUP MUEBMATHKIAP YABTPAKITINK Xa#MIN MipE==s
N cylokank capin 10 Kr/ra wa Gyaraiia KyUta BT My s

Hanrnarrusapumnr ysmiapi Xapo-yanr TYIKIHITH HakUTeETs
Bd Muios GepHin ofBCKTHra MyHAATHPHIL YYyH XH3MaT KRTaI.
Yunnknapunnr kyiingarn TYpnapH sHr Ky Kymamivia (173-pacu):
URNHHLPHK, KOIIHKCHMOH, OfiGoNTacHMOH, TekKHc (THPKHULTH) B2
MY Kaccammauiran.

oS
P

Kiapil.
173 ~ pacm. YanrsarrieuiapHunr napyanos YRR L rexie
a — UMAWHUPHK, 6 — KOUWHKCHMOH; 6 — oiibo
(THPKHIIIIN); © — MYKACCAMITALITAH,

1
x nypkam draxein
WIMHAPHK YUINKIAp CHMMETpHE WmiHIpH Pl

1L JPHK Y4 P TP R Yy KA.

IMAKIUTARTHpAT. Yiap Gormap pa lapaxTiapHi WK HATISAHIT T
Topomokny Havtam Guian YanmraTans yiyH ““""gnﬂ TaCHMON YUIKIEP
CYIOKJIME Yunurn ypHaTmnagn. Kommukenmon B2 e T




Iiana ?CIMIII[K.IIHPHHH HaHmam )""-l}"ﬂ Kj"’nnalmna.r.m. yJ‘IE.]) TEKHC eMIMMATHYCAMOH
TOPIIONTANl Bd THE (aKe/UIap X0CH! KIUTaiH.

THPK‘I“]IHII YuImHEmap CIMHATHYCHMON KEHTadIHTaH FTOPH30HTAN EKII THE
HAHT OKMMIHIT XOCHA K. Ynap gana sa 60F YCHMIHKIAPHHH YaHTIal
YUYH KYIUTAHIUTAIN.

Benmiistopnap YouMIHKIAPHH XHMOA KIUTHII MAITHHANAPHIE Kyiiarnt
Baznhanapii Gakapiin yIyH Ky/UTaHWIIH: CYIOK EKH KYKyHCHMOH 3uXapii
MOJUIAHN Maiijla 3appavalapra MapHaTaur; 3aXapii MOLIA JappavalapHii
nmnos 6E|JIIIH aﬁ‘bcx'mra ETKA3NI.

3uxapimin MOJUAHN AXIIH Maialal YyH BEHTIIATOP XOCHI KHIaiHran
XdBO OKIMH KOH}"C Ilﬂi‘l‘laJ.IHli HHEWIE KaTTa TeUIHK GI{HHH }(upaxa'r K HITHIO
KepiK, 3aX4apii MO 34ppavyalapiHl HIIoR Gepumy o6BEKTHIA eTKA3HIN

y9yH 3ca Y30KK4 OTHINN Ba IOKOPH YHYMIOPAHKKa (XaBo y3aTHmra) sra
Gymim Kepak. YaHmIanmy Ba NypKariwiapia MapKasian Kounpwma (174a,6
Bt @-pacs) pa YK Gyitmua (1742-pacM) senTrnatopiap Kymwiannmai. Acocan
IOKOPH TEUTHKIAM X480 OKIMH XOCII KWIAHTAH THK Ba NOPH3OHTAT ailmaHi
FKIH MApKa3iai KOYHpMA BeHTINISTOpNapian hoiganamwiam. TTaxrara nuuos
Gepumr yuyH MyIKaUlanrai MAalIHHAMAp[a MappaKHAAr aiimanmm YK
ropuzoHT1 GJATEH MAPKa3LdH KOYHPMA BEHTIUIATOPIAP YPHATIIIALN,

TlypKariy BenTIWISTOPH XOCHN KIWITaH X4BO OKHMH TYIHK EKH KHCMaH
AWYH CYIWOKANKHH Mapyanaii Ba YHJaH TalKapH apagaluMani
YCHMIHKA4pra eTKasumn Mmymxun. Bawsn 6up nypkarnunapHHHT
BEHTIIATOPIAPH (DAKAT NKKHHYH ONepaumsmi Gaxapay.

Mapkaigan KOYHpPMa BEHTHISTOPHHHI HIN XapagHuija nypKam
KypIIMacH 5 Jlal YHKKaH HIDYH CYIOKIHKHH XaBo OKHMH IUTHG KeTa Ba
yHuu Kywanmea mapsataii. Mappakansr aitnannm vactoracn 500 ¢!, KoHyce
HaiiMagan XapoHWHT Yprava YHKHI Teanuri 85 mfc rava.

Iypkanr Exn YaHMIATHII TEXHONOIHK XapaSHHHNHT cXeMacnra GoRTHK
PABHIIAA MApKa3faH KOWHPMA BEHTHIATOPAAp Xap XWI Makiga Gyaumm
MyMEnH. Hurmka fiYHAITHPIWITAH XaBo OKHMHMHEW XOCHN KHIWII Y4yH
KynmuHYa €N Jgesopnapd Tekuc ByaraH cnmpan Koxyx KyanaRRmam.
Benrnnsaropan MHKHULIA X4BO OKHMAHI GV YIYH aXpaTritiin Maxcyce
Koxyxgan doipannmagn. Mapxasuan xounpma BEHTHIATOpP/IAP XaBOHH
GHp Ba HKKH TOMOHMaH cYpHIIn MyMKHH. Bynra Moc Xo/a BeHTHIS TOpHHHT
KOXKyXuma Gurra €K MKKNTA YK TEOrHri Gymau.

Yk Gyiinua BCHTHJIATOP XalKa THPKHIN XOCHJ KHAraH TamkKH
(mndpehysop) sa mreakcn (W) 9 Koxyxra sra, BeRTHIATOPHIHT HappaKiIapH
allIaHnG KOKYXHIHT Wnda Yprada Snknm Teanurn 36 m/c Ta SKun 6yrad
YK Gyiinua Xapo oKuMumHH Xocwn ki, Xaso oKHME KOHYC Haiiva
OPKWIN TALIKAPHTa 9HKAUH Ba Y30 GHIaH YWINKIAD MypKaraH mirdm
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CYIOKITHKHW Wiinos Gepnur ofmextira onné Gopamm. Kjmnammmamiran
NMypKaruwiapia BCHTHIATOPIAPHAHT MEXHAT YHYMIOpIHTH 6000 nan 9000
M/coar rava, wanrnarrwanapna — 40...3500 gan 6000 MY/coar rava.

174 - pacw. Tlypxarss Ba SaHIIATTHYIAPHHEHT BEHTILIATOPIAPH CXEMACH.
a, 6, ¢ - Mapga?man KOYHpMa BEHTWISTOpNap; 2 — YK Oyiliida BeHTiIiTop;
1 - xopnyc; 2 — nappak; S MapuanoByi KypinMa; 4 ~ Cypysun anmapar;
9, 11 — nypkosun KypunmMa; 6 — cakIoBal Typ; 7 — Kypak; 8 — mnpdy3op;
9 — manuhap; 10 — WuKH KOHYE.

5-§. Iypkam kypuimManaps

TIypRarmanapHusr mypKam KypriManap WU CyoKIHKHI MehEpans
(nosanamr), yuw aiipum sappavanapra napuanam Ba MapULTAHTAH 3AXapmi
MOIIAHH Hmmos Gepuiy ofBEKTHra eTKa3Wm Y4yH MY/IKaLTanTan.
Typrammunr cudatn 52 TeXaMKOPINTT yIapHIAT Humira GOFMIK.

Tabcup npuHumnura xypa nypxam KyPHAMATapH, WYRHHTIER
NYPRAarMwiap Xam WKKH TYpra GymHamt 2udpasaux 6a eHmunsmopai.
Tugpasmuk kypsiManapia Wium cyioKInK MIAPaBanK GOCHM ocTida
Yunuknap Gunan mapyananagn. BentnasTopnn Kypllr?lanapna g
CYIOK/IMEHH MaiilaTaHinry MIpaRTHK GociM TABCHPIHUA, EKI XaBo OKHME
TabCHpHAA, EKH OHPramuKla - MHAPanIHK GocHM Ba XaBO OKHMH TabCHPHAL
w3ara Kemamn. [Tapuarafradl WM CYOKIHK Huuios Gephiy oObekTira
CTKa3WIaM: MIpamiiK MypKam KypHIMalapiia Mapyamati xupaému.w
CYIOKNHK 3appanapura Gepunrad KHHETHK 3HCpriud xucobura,
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EBHTHHITDPIIHHSPJIE BEHTHAATOP XOCH KHMagHradH XaBo OKHMHHHHT
FHEPIMACH XHcobura.

175-pacw. IlIrasranapHusir Typaapu.
a — WKOpHJIaH MypKall Y4yH FOpH3OHTAN; 6 — KoMOHHADHANAIITaH MMypKam

YYYH IOPHIOHTAN; & — THK.

TuapapiHK MypKam KYPHIMATADH KOHCTPYKTHB XyCycHATIapHTa Kypa
mranranap, GpamucmoiiTnap, KeHr KaMposnH Gomryanap, WUTAHTATH
Gapabaruiap, HHXeKTOp/Iap Ba G0IIKa Typnapra Gyminamd. Ennacura mypkam
Y9yH WTaHT4M4p 3HC KyN TapKanram; ynap panabom, ToksopGon, GorGonm,
XMeJBHHKOON Ba YHWBepcaUlapra axparwiamd. TanaGon mTanranap sHr
kyn kjnnamunamy. Kynumga ynap maprupnn Gommanran aiipaM HaficHMOH
Typiar# TYTHOG Typysum Kapkac (KoGHpra), YYIMKIH THOpPaBlHK
KOMMYHHKaUMAMap, ocHmr Ba Ganamuimk Gyiinda YpHATHIIAH co3mamr

THIAMEaH HGopar.
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10xopinan (175a-pacm) Ba KoMGuHaunanawran (1756-pacM) mypkam
o o (1756 ) T (7 s pr
TOK30pMapra Wi c :P W I.Iorma P e AT
MapKasjan KogHpMa }:1 e e s U.'Imrmap i
MIIX J.laana'rnap 5 IPKPflIJJIH €k feduieKTOpMIT YUIHKIap YpHATIOTATI.

puaa wupral 9HKRITaH KOHCTPYKUMAIapia MapKaslad
KOYNpMa YUIHKAP, XOPHXKHi AWIaTNapHIKIIA 3ca  THPKHULTH yUTiEIap
Kymnanunmoxna. Kynmamnuk xopuxmii dmpmanap mTamratapuu
YHUBEpCANTaI yyH yiapHH GHp HeuTa KOMIUIEKT YWINKTap (MapKailan
Kounpma, Tupmuay, gedaextopnn) Gwnan Knxosmaimn. YwinkiapEm
WTanrara ypuaTuw KagaMu (OpamnFl) YWTHKHUHT Typira (mypram
KOHycura), yprariiu Guranwmir sa Gowka omitapra Gormk. Vprarim
Kallamn 30, 50 pa 66 cM Gynram mraHramap sHrKYN KyUTaHILTADN.
I_-u“"riu‘lap Kajtami afipin ySInKIapra THKHE YpHaTmm fiymi Owtan
Y3rapTuprmamm.

Bpaienoirmmap k§n Gman éur Gornap, AKKa qapaxTiiap, oMGopXonanapra
JAXAPAH MomlaNapHi TypKaw yuyn Mymkannanran. Bpamicmofitisp
COINMAMANMraN Y3aKAN ATOHA MapKasidH KOWHpMa yWHKiap Giman
Kuxoantamuym  (176-pacn), ynap rupuoGnaml KaMepacH SyKypIHIHHI
YIrapTHpHra pa Moc XOoMMd MYPKALIHH JIHCHCPCINTH B OKHIMITI YIOKKS
OTHIHINN coanamra WMKOH Gepamn, Oy sca Xap Xl GataHUTHEIATH
MApaxTiapra WiMH CyOKIHK MypKatn Y4y 3apyp. Bpunenoitnap WK
TYpra axparnname: ot Gorbon Ba y30KKAa OTHTANNTAH (1768 -pacs).
Borfion Gpamcnofitnap Giian mapyatanran 3uppilaprit yIoKKa omiu
Macodhacn 4..8 , ysokka oTamramtaprikn sca 12..15 m. Huitua 3 Gorton
Spanucnoiitaunr (176-pacht) acocy GanG XaMar Kimaur, yHunr oup
YHiTa yunmk ], NKKWHYHCHTA oca yITATIK 8 GepKiTILIran. Haiiuais wimox
2 koiinamran, yura jactax 7 Gepkumiviran, Coar cTpeiKaci Gyiina
WITOKIHAT gacTary Gypunrania mypKaur Koiyc KeHTpOK Bd KiTd Gy,
AacTak oxmpurada OypwiraHIa CYIOKINK TYX T, Bamamjl AapaxTiapra
WIUIOR Gepria y30KKa OTaIuran Gpanicnoiit (1766-pacn ) KIUTaHILTAIT.
BYHUHT yuyn KaTrmokya, MCK Ba YWUTHK J3ari XaMjd WTOK JACTaK Giuan
61pra eunG onuma, Yaramik § ra mimku 1] Ba KyMpaK 12, yanKHIAr
Kopnycura sca xaruGpnanrai TELIHKIH KOHYCCHMOH KaIoKTd 10 Gypab
KHPUTIIAN, AMMAUINHYBYaN TTypKau JicKiapi (TemmKmapn WiasMeTpn
1,2 ans mam 4,8 aiv raa) Giotan Kuxomairan Gparuciioifriiap NI CYIORIITK
caphuii 4 map 60 gMY/MuT Taa TABMITTATL. Byrasophapra 'rr}'pl:ilm
VUYH VU Tewmnn wiMamyBas QIcK KyUTarmiuai. uf Gpulr_m_‘lmu‘uiapllil
KeHI KaMpopii Kimams. Bpomjienoiimiap, acocatt Gopiu Kt Gyaran
MaiiloHAap Ba KHYHK XJKANMKIap/ia KyutaniaL. S




BenTHIATOPIH MYPKAL KYPIWIMATADH WKKHI TYpra G¥numam: ¥K 6¥itnab
Ba MH.pKﬂSLluII KD‘IS!]’JM:! BEHTHIATOR ACOCHIATH. BE]HHHHTOPHHP]I“HI‘
XycycHATIapHra Moc Xonua 6y Kypuimanap Buiman MY CYOKIHKAN
TIYPRAITHIHT KYRIUart yeyumapi KyUlaninain: nHeemManux, 2UOpPaGAUK 8a

2UOPONHEBMAMIIK.

176 — pacw. Bpangenoiimnap. a — oytnii 6orGoin; 6 — yI0KKa oTajnran; [ —
ymK; 2 — mroK; 3 - TpybKa; 4 — calbHuK; 5 — mkiy raiika; 6 — BTYIKa;
— yacrax; 8 — ywramak; 9 — wonanr; 10 — xamoxya; /1 - takmm; 12 -

KYMpak.

HRfa‘MdHHI'K yoya TiJipaBiniKara HncOaTan aHga IOK,OPII mypKamr
JMCnepeTnrnnn TasMiiaiimn. By yeymia nmmm cyommx Haiiva Gyinya
XABOHIHT Te3MUIT 3HT KaTTa GY/ral commanunr (KoHyc HafiyaHuur) sur
Top Kiemira onnG xemmamn. Huran cyloknank nafiyalnan onka oKuM €xu
fMapia KYpHHAIIE YHKNG, Xap0 oKHMI Tabcipmnga mrametpn 80 uan 150
MEM B¥nran TomunIapra napuanamann. Bynga Xaso OKHMHHIHT Te3NHIH
KiH9#t KaTTa B 1060pIIaIiran cyioRIHKHIAT MHKIOPH KaHda KWIHK 6nca,
nmypKam jyiernepenuaurn wynya sxuwi (80 sEm ra aximr) Oymami.

Tudpagnux ycyn THAPARIHK TYPKall YWINKIApIaH, OLATHH, MapKalian
KounpMa Typiarngan doiijganammmra acocnanran. By ycynua ywinknap
MypKarai 3axXapii Mojila TOMMIDIAPHHI BeNTHISTOP TOMOMHIAH H03ara
KCNTHPIVITAN KYWHT Xapo okiMi onnG Ketam sa nuwios Gepi oGpekTHTA
erkasam. Muipapnik yoymia nypRauriir gMcrepeiumem MHeBMaTik yeynra
nicOaTal JlaraTpoK Gynaum. NHupaIiK MapKasgan KOHipMa Y-InEnap Gunan
MypKatl JHCTepC/IUTHIT Xaigam TH3nMigarn Gocnmra GoFmNK, Gyaranmumm
YUyH CYIOKTHK MypKall KypiUIMacHTa ITHeBMaTHK ycyara mmcbuartan 5.7
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Mapotaba Kyn Gocum ocruma (1,8..2,2 MITa) woboprmamn. Tesax, Gup xum
Y3aTHiga Gy ycynmma CYWOKIHEHH YWKHID Teurmri [HAMeTpH  NHeBMaTHE
yeynmarura wacbatan anda Kuduk, Oy aca  YHH THKAINID XTHMOUTIHIE
ownpagn. Mynuur yyyn ruppasnuk yeynnunr tanabmm yK 6yiimda
BCHTHIATOpNap TYNWKPOK KOHOMpamw. Ymap mapKa3llan KounpMatapra
(coarnra 4000 pan 15000 m* rawa) mEcGaTal Kydmi XaBo OKWMITH XOCH
Kinnn (coatnra 18000 gam 160000 M* raya) WMKOHHATHI 314

r!idpormemtamux ycynda WM CYEIHKHR FHIpaBINK Y4IHK Ba
BEHTHIATOD OHpramnkia nmapyanaiim. Bymua cyloxmukmi gacTaadki
MAPYATAHHINN MMAPABIHK YWINKnap Gmidn, Kyunmda napyatanuimi sca
BEHTHIATOPUAH YHKKAH X4BO OKHMH Tancupria 6axapinam, Mapaananran
CYWKIHK BCHTHIATOPHWHT XaBO OKMMH Gunan mios Gepum ofbexTiira
ETKAIHIaAI. :

Vx 6¥iimua pa MdpKa3/laH KOYHpMa BEHTHIATOPMAp 4COCHAM ypKam
KYPUIMATapy SHKHIT KOHYC HAIYACHHMHT FeoMeTpHK Wwaknn byiima jonpa
TEUWNKIN - KOHYCCHMOH Ba TYFPH Gyp4akiny TeUIMKiIN - THPKHLUUIapra
aKpaTunags. Bakin MAINHATAD HKKNTA aIMammmypyan Komyc maffiurap
Gunun KuXo3NANTAR: KOHYCTHWINM AanaGom BAPIAHT Ba THPKHLUTIIIAT
GorGon Bapuant.

HaurnaTrHaapHRAT TYpKALl KYPHIMANApH BEHTIAATOP, KYBYPIZp
(wranrnap) sa yamcnapuan nGopar. Yanrnarriiapia, acocai MapKajian
KOYHMpMa BeHTIIATOPAAp Kynmanmmmaun, Bahin nyprarn+iapamar
KOHCTpYRUMANAPHAd YWIHKIAP Jada FCoHMANKIapH Ba TOK3OpAapHil
HaHmIATHW yuyd ropusontan (177a-pacm) Exm THE WTaHTATAPrA (1770-
PacM) YpHATWIANW Ba YI4p TaKCHMIAU KyTHCH 2 opKami IriyEgan
WHanrnap 4 Epuamuga BenTHaaTop Gnman Gornamamn. [OpRORTAI
WTauranap nact G6yinm gana FeuMaRKaapaig, BepTHEAMLAP aca
TOK3Op/IapHN YaHMIall YayH Kynnammrami. Borapii Ba Japaxtiapii
HAHDIAW yayH yaanknap (177s-pacy) THpcakcHMOn ailTanyBian wysyp / 0
ra Gormamaum, y sca GOWIKA yan Guman peRTIIATOPTd TYTallraH. Kysyp
THAPABIHK MEXaHM3M EpUaMiila  TeGpanMa X4paKaTra KeATHpIIL, LY
Tythaiinn awya TeKHC HaRTrJamra IPHUIHAALN. Afiman WyHgaH
KORCTPYKIMANAP MaXTa MyPKATHY-wanmIaTris/spia Ky/uaiimam.

BorGon-yata mypKarita Kypimvanapiyta TIpKHLIT YUK BEATIIATOD
Kokyxura Gepkurinrai. ToxsopGon KypiiManap BepTHKal Kysyp Ba
TOPH3OHT&T YHKMII THPCAKMN ydTamikuan nGopar. Beprukan KyBypHIHT
TNACTKR YN BEHTHIATOPHIIT KOXKYXITTa GepKITIMTH, YHHIT I0KOPH YiHTE
yurank GepknTiuiran, ToKIOpHAHT y30KpoK KATOP/IAPH BEPTHELL KyBYpiLart
YITAnHK Gan, AKNMHPOFH 3Ca BENTHAATOP KOMYXHHIHT &1 TOMOHITAPIT
OEPKHTINIIAH THPKNILIH YUIHKIap GIlan SaHriaHai.
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177 — pacy. HanriarriuiapHUHT MYPREALT KYPHAMATAPIH.
@ - TOpH3OHTWT WTanra; § — BCPTHKAN WITAHTN; ¢ — HamIab vanam }"fljyﬂ
Dor Kypnamacn; I ~ ypra cexumy; 2 — TaKcHMIam Kytien; J -
METIH CeKLig; 4 — MIanr; 5 — Tekic THPKHUUIH YYIHK; 6 — TOPTKi; 7 —
TIJIPARIIE YWIHK; 8 = KYBYp KYTICI; 8 ~ pactak; 10 — THpcakcnMon
Kynyp; /] — unnuempuk ywinik.

6-§. [ypraninuiap

Tacuuduannmn, Tlypkarmuiap TaseHp NpHHINNGG KYpa IMHIpanmig
B2 BCHTHASTOPIMNApra; WUMH cyloknuknu caphn Gyiwya omumii,
KHHIEXQKMIN Ba YATPAXAXMIIN; arperatiamimm yeymura Kapab - THpKama,
ocMa Ba Yan 1opap; saandach Gyitirsa yrnsepcan, GorGom, ganaGon Kabn
Typuapra 6yamnamn, Mana §onmamknapara ouanii nypKam Y4yH acocan
ITAHTAIN NypKaniwiap, Gomap yqylnl BeHTHASTOPIIUIAp KynaHmTaim.

Tysunuum., Tlyprarsumunr Gapya KiCMIapn NHEBMATHK FIapakiapra
TAHHCAN EKH TPAKTOPra OCHIIIAN paMara puaTniaum,

TTypKarmumumr TaKciMIoB N MUK Opramy OKOPIEN Cematran kjn
CCRUTAIIN TaXIANAINTaN ropH3onTan wranra /6 (178-pacm) Ekn yrireepean
MApKa3jan KOUHPMY BEHTINIATOPAN KYypHIMa K¥puummimga 6ymamr.
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Tﬂll-ccmn ATHY KYPWIMATapHini GOLKapHI MMPaRIHE Hacoc 5 BI:I[TH.W

TPd:irop KOB wupan XapakaTra KelTHpHIAL.

- 1x mapaduit. Peaepiyap 4 cywok repOuus Ditan Ky Eypinacicss
BTP/IN G Fis 6 OPKAIM €K1 T3 OKAMII 3KeKTOp J OpEain Tiampasa

178 -
}Tg KI;?:I:::I:I r?;ﬁ::p g““rl}%"“ﬂ“ﬂm cxeuag_m 5t :
11, 2 Ba N SansTonap: 3 — yd fymum Xpe 3
EECEFY?I’”“P: 5 - ra3 ommmr‘pam;%% 6 — xymmm 6§rm= T =
Bclrpnu‘;p‘mai_lm‘ rig; 8 — yTm senTHnN; 9 — @wRpaTi xaane=E: [
na ‘.mﬁop‘ 11 - Ifﬁlcum yumurn (Haia); 12 = MHIPOMFTHESS:
et L YSOIHES & ST o 15 — Gocin MaricTpati; 15 — =
Hacoc. 1 (no3arop); 17 - manomerp; 18 — pEAYKINOR ganasm; [

WTHPIIT 7 Gmnz8

Typrarmummmr wm kapagnnga FIpaBINK apatd
CYIOKIHE OTHE Y3

Ll(:l!h!llfl PAaBHIIA apaTanTTHPIUING TypIAmiTan et
"'Y":‘T“ Kpan 3 sa hiwrstp 20 opami Hacoc 19 Grunan pesepuyapaart cyprutat.
Xaligaijmran MarncTpania CyIOKINK yaTa OKIMI Gyitul: CywoiKHiHre
03 KHMCMH pejtykunon kianan 1§ opKaiir, KaTTa KIesil e penv /%8
THAPABINE apanamTiprirg 7 opKaii pesepuyap 4 ra xaitTnd Kemt
CYIORMHKHINT acochii KuCMIT XTIl KA 0 pa counaann
BeRTIA 16 opKaIH perTTOPIN 10 1a 1] X1 T 13 wa 14 yprann
Eypllnllwlupl[[‘a AYHaTIT. Xano oRuMI (BONTIANTOPN PRI wapa)
EKIl 3apPAMANADHN KNHETIIK DHEPTIMCit (WKL nyprATINASpAY)
Tancupuna 11 sa 13 YUITHERAP Gartan ||‘_\plul'll'-l]l LN CNRNEN TITERTA ]
5"Pl1ﬂ1“ﬂ61.clcﬂ|m CTRAINTL.
5 Kafinaiimran MarmeTpayin Keparitl
YPHATHIann. ¥ HacocHimr pa Hyprattl K] :
Geprmamran ek Gormm, Husn 0cii aanostenp !
Kimmnagm. Tagpomwmmp 12 penmsrop 100 1 Gypam yi A o
Cyioxmkmmnr capdm poswrop 10 P, i Tenn A

app ANkt Y AN

1 GOCHM PR RITR
T NAMULA AR (L]

supactim vpu
* AN TR

AR
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YAHAMIH NYpKAall JHCKTApHHA YpHATHIN, THKHIUTADHH JPHATHIN, ABHH
Hnaiigurad y4auEiap COHHHH KaMaiiTHpHI EKN Xaigalignran
MATHCTPANIATH HITSH GOCHMITN KaMaiiTHPHII OpKain coanaHamy. Yrman
TALIKAPH, GHPJNK 103ara capiafagirad MMM CYIOKINK capHHaN MamnHa
XApaKaTH TeUTHIHHE Y3rapTipiG co3mam MyMEIH.

7-§. Yanrnarriranap

Bazudacn. Yanrnatrinap Gornap, yaymiop, 6yTasop, fapaxTiop, jana,
TEXHHUK Ba capbzapor IKHHTApHHHAT JapapKyHaHUIATAPH Ba lcacannuxnapnm
Kaplin JaHriaTii yeyaw Onial Kypamnm y9yH My/DKaUIanTan.

Yaprnarum yoynu mypKaimn ycynura sucfaran XaM adsanmmkmapra sa
XaM KaMuWIHKIapra ard. YaHmatriwiap KoHcTpykuuacH Oyiinya anva
LI, JAXAPN MOIAHN TafEpaam YIyH MalTHHA Ba CYB Tanab Kunmaiimm,
mexiar capthu kaMm. Bripok 3axapnn xamukar capdn 3.5 mMaprarava kym,
UYHKH KYpYK KykyH Gapriapra evapinn fapakaiga EnwmmMaiion, mamolnia
yanl KeTajn, yHIan Tawkapn atMoccepann saxapnaiign. IIynwar yuyn
KelimHm MUUmapia ManmaTKHIapay pecnyGanKaMisga Ba XOpHxkda Ky UTam
anya Kamafitupiym. Kimpiox, Xykannrifa Kenr KaMpoRTH YHHBepeanl
ganrmatknd (OLTY ryprmarn) siuanmnaim.

Tyasammm, Yanwrnatriauenar acocHil TapkuGIIT JNeMEHTIAPH pawma,
ﬁ}'HKL'P. BCHTHIATOP, TYPK4ll KYPHIMACH, Y3aTMa MEXaHWIMH, 3uXapn
MOJUAINT Y3THINHN GOLIKAPIMIT KICMIAPIL.

Bor-jiana NypEarid KYpIUIMAIH YaHIfmaTrid BeHTIUIATOP KOXYXIHI
yarapTupimm yaym Gypim Mexammami GmaaH Kuxodnanran. ¥ mypkau
KYPIAMACHAN BEPTHKAT YKKa wncBatan 50..110° Gypyak ocTiaa ypHaTHU
YuyH Gupya MexaHuIMTapH KaplamuH ysatma opkani Tpaktop KOB gman
Xdpakatra Kentupintagn. Benrminatop § ra afinanMa XapakaT pegyKTop
OPKTH, TY3NTIHY 3 by WHeK 4 ra JAHMTIIPII Y3aTMa OPKIN Y3aTHIAIN.

i xapagnn. Hun xapaéania GyHKepIari KyKYHCHMOH 3aXapiii MoUla
AMTAHALHTAN TYIHTH 3 Grnan yamyKens IOMIDATHIAMN Ba CYHIP: WHeK 4
EpHAMILE YHKHLT Tewnrira ysatinam (179- pach). Y3aTyBun KypriManusr
KYPAKIIN FANITAri 5 3axapit MOUGIHIT JIOTOK OPKAUTH BEHTIUEITOPHIET cyproT
HMIMITY Tyumipaun. Y xaso Gmuan BEeHTHAATOpra CypHIAgH Ba Kyumm
RABO-YAHr TYIKNH KYpPUHAUING MYPKA KYpIUIMacH OpKAT TalKapura
UHKapitage. OKMMITHT AYH@IHIN, SHHE 3aXapii MOLUANHHT KAMpPANT
KRNI Ba ysamiw Sanamuinns rigpomnneup 9 EpuaMma BeHTIIS TOPAT

Oypab cosnamagn, 3axapimn mMomuta capn mactak / Gwran Konkok /0 ra
TareHp Kwb, Gynkep TyGmuant YHKHIM TEWHTN YN9aMIEH JarapTapinnt
COLTAHUIH,
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179 — pacm. Yanrnarriy cxemaci, i W

- ConaruY gactari; 2 — Tpoc; 3 — Ty3uTOHd; 4 — ”‘“‘,‘,‘;iﬂ,mﬁ’,?m—
FANTAK; 6 — GyHKep; 7 -MapuanoBui YWunk; 8 - be ;
PapouwmHnnp; 10 — xonkok; 1] — peayKTop.

Yanrnatruaunnr KaMpaul KeHITHIH: Jala BapHaHTiia 1003“::“:“;?
Gottap yuyn - 1.2 kavop; ysymsop yayn —3..4 Karop; Huram Tc[mpﬂap.'l‘il
M/e, MeXuaT ynymuopar: paraga 25 ra/coar rava; GO B2 YIYN
5 ra/coar rava.

8-§. Aspozon remeparopnap

opiap,
Basudhacu. Aspozon remepatopnapn Gorap, ”a"‘m"p';ﬁ;: ;qappmfl
HOpBaYHARK OHHONApHgarn 3apapin Xaoparnap B2 ﬁaKTil: aspo30IUTAPHIT
KYpalii yayn Mmymkannanran. Aspoion m“cp“mw:;ﬂ, Myscas, Hun
TEPMOMeXaHHK Ba MexaHWK ycyutap Guian Xociul Kiil MaH GyFTaHaH B
CYIOKIIHK TEPMOMEXaHHK TeHepaTopnapia Ko, mcﬂ aadigananam,
HCCHK ra3s OKHMH Ta'bCHP"J.l‘d KHYHE aappaqanaz
MEXaHHK/IApla 3ca aTMacdiepa Xapo OKMMI Tﬂ’l'C“PI;’:o'ﬁlm Ky3oBia EKH
Ymymuii Tysimmamm, Asposon renepatoph a;'m acwr) meurarens Y12,
TPAKTOp Npuuenura ypuarnmami. TeneparTop “85 "E 79, HCCHKIE KYBYPH
Kommpeccop 21, Gensun ropenkanapu 1, 2, 5 4 :' 7 5 saxapmH MOLI
11, &nmn xamepacn 10, mapuanmam KypiIMach f-h
pesepeyapn I6 Ba xpnm Gakn 7 jgan #OOpaT-
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180 — pacu. Aiipo3o. renepaTopHHIHT MPHHITHITHAN CXeMACH.
1 - xommpeccop; 2 — Gen3nH MypKanmin; 3 — TeMIICpaTypd perynatop; 4
~ ropenka midhysopn; 5 — sunT; 6 — Genanm Kysypn; 7 — Gensun Gakn; 8
— Gewnann yayn naeTp; 9 — kympak; 10 — €nnur Kamepacn; JJ — HCCHKINK
2 -~ 3axapiM MOJUAHN Y3aTil [Ulanrd; /3 — 3axapnn Momma

Kysypu; 12
:uj'ar.sam; 14 — purm Kouyc Haifya; /5 — 3aXapii Mojila napyanarym; 16
— 3axapnn Mojula peiepsyapn; /7 — saxapan momia ¢unstpu; I8 Ba 22 —
XABOHI TOIATALI cEnm.‘mapll; 19 - wamua; 20 - bociM Xaso Kysypu; 21 -
KoMmnpeccop; 23 — GeHIMIN ropesika KyMpari.

Hu sxapatun. Tepmomexannk yeynua uviptpnap /8 pa 22 ja Mexanuk
KYInMuanapuan Toswlanran armocepa Xapocn Komnpeccop 27 Gmnan
xapo yrrasysun kysyp 20 Gyinrya 0,02 MITa Gocnm ocTija EHHIT KaMepach
10 ra yaarwug. Xaiiganran xaporunr Gnp KucMi ropenkanur mggyzopn
4 ra yram pa Gak 7 man ysatioran Gensmnun napuamaiinn. Xaso ea
Genamnman Xocwn Gynran €KiIFl KOpHUIMacH mamua [9 yuKyHmman
amanratadagy pa Kamepa /O pa mcenkank Kysypm 77 ua 1000°C pgam
K0P TemiepaTypala Enain. By epia énnm amaxeynoTnapn Kamepa Gyrmsg
Ba ropenka Jmdihy3opn opaciigart XATKacHMOH THPKHII ORI yTrad
XaBo GHIaH apaialwi, HaTiskals yrapruHr Temmepatypach 380..580°C
rada nacasu. Hwan xonye Haiiga 6ypian /4 opKallm KaTra TeaNnHENa
(250..300m/c) Yrram wecnk rasnmap pesepsyop /6 mam mypxarmu 15 ra
KeNrdH CYIOK, 3aXapini MOMUAHI KYUa KHYHK 3appavanapra map4anaiiim.
Huryn xomye mafivaga comtaga cyOKIHKNH Mailla 3uppavanapy OKOpH
TeMIepaTypa TaLCHPHIE Te3 KHIWILN Ba KHCMaH Napianagn. 3axapin
Moma GYRtapH KOHYC Haildagan SHKHILE TAUKapijlarn auchaTan coByk
XaBo Gian apanaliyil sa KaImd TyMal Xocwn KmnG, Teslla KoH/eHearra
ailllana, y 3ca JCHMIHKAapra Ba HIWAoB Gepiin oGbeKTNapira yTHpati.

Mexamix yeya Gunan cyloknnK MypRanraniia HecHKIMK Kysypi /1 Komye
Haia /4 Gmtan GHpratHKla AN Ba YHIHT YPHUTE KOHYC Haiqann ba
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{Wxam'mn Maxcyc Gypuarin ywiHK YpHaTunagd ba GEHIMHIH ropenxa
yiupinamu. By xonaria cyloKTWK KOMIpeccopfian Kefallifrad CHIIran
Xaso Gwian mypxanagd. Bypyakin ywmikHe quianenna Gypro, yHH ropH3oHTTa
HichaTan Xap xmn Oypuaknapia YpHATHII MyMKHH. A3po3ol eHepaTopi
TyMaH TynKuEunH 50..100 M Kenmikga Ba 7..10 M Ganangnakaa Gepim
MYMKHH, Mexnat yymmopnurn Gornapra niutos Gepuma 15..20 rafcoar,
dana sKuHmapura wnuiop Geprampa 30.40 rafcoar i TAMKRA KHISUL
ﬁ3P03DﬂHaplmnr JHcTepclIHK JapaxacH GeHINHHHNT EXH HIHEH
CJ:WJUTHKHHHI‘ MUKIOpHHN Varaptupn6 coananaun. BeHsub MAKAOPHHN
KyNaiiTHPHW Enmn KaMepacnia raviap TeMIEpaTyYpacHiH KyTaprmuira
OMMO Kenamw, HaTiXaga TyMaHHHHT AHCTEDCTHTH Ba KaMpall KEHDIHH
owa. Hurm cylokmukam KymaiiTHpHI TyMaHHWHT IICTEpCiimi Ba KaMpatt
KEHIHIHHT KaMaiiTapany. Benann Mukaops BUHTIAD 3 Grnan coVTAHAUNTAR
TEWNKAaH ropiska aucdysopura JTAINIAH XaBo MAKIopHra GOFMIK.
Temwnknw oun6 éxmnrm Mukgopw KynafTnpunams, Gunobapi raiiap
TeMmiepaTypac Xam. [TacTkn BHHT 3 Kepakmim Xoflaria i GOUUTARTAHIA

Kaup Ypuarhmany, BeHIwHHM ropelKkara yIaTHIN KyMPIK il
GHnan, saxapmu sommany ysaTHIl 3ca xympak 13 Hi Gypam 'ﬁrmau
10 wuHT YRIapH

T§xTaTHnALH, Arap machchy3op 4 Ba ERnIl KaMepacH Sy b
6HD YHINKKaA ETmaca reHeparop MmN OyImmaam. Hucpdprysopuie i
HHCOATaR XoNatH yata BMHT 5 GHIAH CONMAHAIM, YTap L yindd P;m i
THPKHIN 3ca Empur KaMepacy ediIraH XoJaTid wray6 it
TexumpRAaNy. THFpH COVTAI MCCHKINK KYBYpH SHKapi® OMATAME B
EHFHA Gepamm.

Taanw ubopanap ii
A3p0301 reriepaTopH, apaIAIITHpIWY, GensHi ropeTKacts ﬁpﬁzl::l:;:r:‘
6ynKep, Bakyym, peHTHIATOP, BHHTCHMOH apananrmprrd, ripao mq:rpamu:
a3 OKMMH, THIIpOAPATAILITHPIIY, TOPEIKA, rpobaa xanepact, A o
muadparany nacoc, magdysop, HCCHIIHK KyBYPH, ganat, K}:Ii':_r mum:
KHDFHY, KOHYC Haitua, KyByp, IIyHAKep, CAK/IOBT LTS [aTyH, 1WHEK,
TABMHHITATHY, TY3INTIAY, TAKCHMIAruY, THpKHILTH HABEAE g
IWTAHTa, YHXep, nopuens, QopeyiKa, JaHmaTnr:

Hasopam casonnapit
1. Apanamrhpriy Ba KCKTOD Kanjai a3 perynsTOpIapH
IMyprarmunappa Kanpail nacocmap K?mamm”m‘? o Eocifjﬂ4 Flapauioniy
Ba CaKIarHy Kiamannap Kangaii sasudand sa*apw:.;.m;jmpna Kanpad
yUnHKNApHEIT Kampaii Typnapt MaBkya? 5. i

ncpan gaxapii? 2.
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Typiars ywnotap kyuamuiam? 6. Typkam Kypuimanapn Kangaii sasndgann
Gakapaiu Ba YIAPHHAT TYPIapHHH aifTHHL?

3-B OB
YCUMIAKIIAPHH KUMEBHH XHMOSUTAIIT

MAIIMHATTAPHHHHT
HA3ZAPHACH BA XHCOBH ACOCIIAPH

1-§, Ilyprarnswiap ap ITHPTHLIap napaMeTpJaapu

MexaHuK Ba MUPABIHK apalalliTHPrHwIap Gakga CYIOK, MeCTHUHUHAHD
fouMiil KOHIMEHTPAHACHHH TabMiHIaiin. MexanHk apanamTHpriuiap
Gak Ty6mpan 10...15mm, ragpasnuknap sca 25...50 MM Ganamminkmga
yprarmwiam. Homg cylokIHKHE apalaliTHPHII KalaUTHIH THPKYIAUHA
xoatprupenTn k| Bunan GaxonaHaun:

k,=0IV, (144)
6y epia O — apanawmupzuy yHymoopauzu, m/c; 'V — Gax yaxeuu, s’

Mexannk apanamTHpIHEIHT yiymgopaam Q (#'/c) kyitrparu hopmyna
OFiinya aHHKTaHH:

@, = 2nrbv, nsine, = 2nrbo, nsina, , (145)
Gy epia r, 6a r, — KYpaKaapHUuKz uuKu 6a mawku paduyci, M; b, ea b, -
HOC JoNda CYIOKAUKKI KUPHIIL 66 MUKUINUOA KYDAKAQPHIUNRZ KeHZAUZU, M; n-
Kym xypakaap conu; U, éa U, — KUpUii 6 YNKNOA CYIOKALIKHUNZ aficaaom
mesnuzu, Mic; @, 6a &, — Kypaxnapza xupuwda 6a UKUMOA CYIOKAUKHUNZ
abcomom &a KucOui mesaukrapu opacudazu Gypuax, a= 127,

Frjgpasnnk apatamTHprdHHAT yHymuopinri @ (ad/e) Kyitapgarnga
AHHKTaHAIN:

Q.= 0,785 10"dvp, (146)
Oy epua d — koHyc Hailua Juamempu, M, v — okum mesauzu, Mle; p —
CYIORAUK SR, KI/M®,

Mannym Gocum 6itna, y mypkarnanapia 2 MITa raga GYIrimm MyMKm,

OKHM TEUTHIN U Wit Kyiigtarm wgofatan aHHKTam MyMKHH:

p=4(+k,), (147)

Oy cpia  k, — Bocum, mewux duarempu ga ynea wunos Gepuw cugamuza

Gozauy GYA2aH KORYC HANAHIME KAPULIK Ko3ghguyuenmir.
IupasnnK apanatmTiprird Xocnn KiUiraH IINH oKHM TEIMHK U (M/c)

Kyingard PopMylafan XaM TOITHIT MYMKH
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L=¢g,2pAp, (148)

Gy epia Ap — apanawmupzuyza MyMLIOAan oROUH 6a KOHYC HATHANIHE HUKuLL
KecuMu onduda Gocumnu F3zapumu (Gocum papku), Ila; £ — 2udpagaux
KAPUILANKHUNZ 60 KUCWIZAH OKUMOG MELTUKIAPHUNZ HOMEXUC MAKCUMAGHUMIHIL
OKUUE Me3nu2u2a mayeupuHu xucobza onaduzan xodppuyuenm, (€ = 0,97).

Arap apalalITHPIHYHAHT YHYM-
Hopmii Manmym G6ynea, (146) ndonanan
KOHYC Haiiya QHameTpn d HW aHHKIALI
YIyH thopMyTaHu omHIm MYMKHH.

ApTaUITHPINY XOCH KMITAH OKHM-
HHAT Tesnurn pesepByap JNeBOpIapH
OFiinda CYyIOKIMKHH HIIKaTaHHIIH
Tythaim KucMan kamaiirammrm yayH
Pe3cpByap Kawva yiyn Gynca, UMpKy-
nauns Kostpduunenty k, mrymaa Kusmk
Gymamn.

a‘\panaurmpﬂrq HITHHHHT XaTauTnria
UupKynaunga kostpduunentn Gunan
Gaionammmamn;

I=0JV,

Sy cpua Q@ - apanawmupauy 181-pach. Kypagau
yuysmdopruzu, m'fc; V., — pesepeyap apanamTHprasHIHT Ml
Jamau, M. cxeMacH.

2-§. Tlopmerym Ba TLTyHAKePH HACOCTAPHIHT BPAMETPIAPH

o Gyinaa
Hacocnapraunr xaxnmit y3aTams (o’ amn) Kyitaant chopaeyna OFH
XHcobnanamm

: 149)
9s = ;

Iy | - nopuiert Xt
5)’ epua d — nopuwiens Exu nAa ep duanermpl, -
P: P YHK 2

WIVHOREpHuHe 10puue yayrauzy, du; n—mupcaki Ml My
MUIT'; £ — ywiuHdpnap (nayrkepaap) cout; € -unOPAIPHIE 2
kosipepuyuenmu, € = 0,85...0,9. wacocnap yIyH

Myascauns Koadhdmuments, Tymxepri B4 noil:a;ﬁ;lﬂ) XupaKTepait-
CYIOKJIMKHH MyfhcauaTaIuras ysarui (yarapysian apdpumenTH k, Gruman
Hacocnap yayn nynbcauns gapaaci mymscatits KO
Gaxonanain
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k = (41\\“ o ql‘lﬁl})
il % (150)
qmu
6y epua gq, . 6a g, — MoOC Xon0a CYWKAUKHI MAKCUMAN #a MUHWMAN
yaanuunouy. By KoadiumenT ol Tabenpau Hacocnap yayi 0,55 ra,
-mcm tavcnpmutap yays 0,21 ra, y4 tavenpumtap yuys 0,1 ra Tenr.
Tlynscanuann TEKACHam YYYH Hacocnapia XaBo KalloKTapH
Kyniaminaty. YIapHuHT XaKMIapH Ol TABCHPAH HACOCTAP Y49yH —
228l; wkkn Tancipnn yayu-9SI; yu tavcnpnu yayn-0,581, 6y epua: § -
TyHKep €Ki MOpIIeHb 103acH.
Tnym&epii Ba MOPIICHIN HACOCTAPHWHT TYIIK K. Kyiingarn

dopmyna 6Fia Xucobnanam
n=nn00. (151)

Oy epua 1, — 2HOPAGANR KAPIUANKHIE Xapaxmepaaiduzan 2udpagaur f.u.x.
(0,7..0,98); n, —mueus Ginazan ¥oitnapoan OKUILHIE XapakMepAaROuean Jarmuit
¢k (0,85..0,98); n, — wugananuunn yucobea onaduzan MEXAHUK LK.
(0,85...0,95).

Tnyrxepni Ba MOpLIEHNH HacocnapHuUHT KyBBati N (kBT)

N= P
6107y °

Gy epua p — Gocum musumudazu Gocum, ITa; q — HAcoC OUAGH CYIOKANKHIE
yaxugwi ysamu, /M n = gk, n=0,6...0,75.

(152)

3-§. Iypraru4 ySUTHKAaPHHHT NapaMeTpiapsn

Iypxaru<iap Giran HII4H CYIOKTHK capdi, YanuKkiapan MabayM i
THPTHGHT‘B Coanam MypEarmIHiHT XapakaT Te3lnrd Ba KaMpall KeHITTHIHHNT
Xicobra o/iran Xo/ia saxap/ii Molann GenrunanTan capd) MEUKIopH Gyiimaa-
amaira omrmpitagd. IOkopmmarn napamerpnapan Xucofra omram xonma
Y4IHK OPKANH CYIOKIMK y3atnmr capdu (M¥c) Kyiingarn dopMyna oprami
AHKTaHAT.

g=10"0RBY/z, (153)

Gy epua  Q - 3ayapau moddanunz Genzunanzan capd mevépu, nfza; B —
MAMUUHARNHE KAMPQI KeH2AU2H, M; U — aapeeam me3auae, Jl.”t‘.’ I = ysauknap
coHIL
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VuInk opKalH MINYH CYIOKIHK caphuun, (153) dopmyna 6yitnua
xucofiNanran, 9K TEHTH o3acH [ (MM®) Ba Xaiifam THINMIIATH WL
cylokmuKHInT Gocivn A (M) HA Tarnab, Kyimgarn noolan o MyMKHH:

qg=0,01ur\2gH , (154)

Gy epaa | — yunukrune mypuza Gozaux 6ynzan capd) xoaghduyuenmu: yaaxnu
Mapkazdan gouupma yeuaap yuyn — 0,41; manzenyuan mapkasoan Kouupmanap
yuyn - 0,27,

f = nd*/4 muruau xucobra onran xomua, mabayM Gocnm H pa Mabiaym
IWAPORT YUyH Tanal KWIMHTaH YYIHKHHHT YHKHMIU Telwmru quaMetTpu d Hi
AHHKJIAL MYMKHH,

(153) Ba (154) ndoganap nypKaill MHKIOPH YSNHKIAP COHH, YHIHKHHAT
UHEHI TEWHIH KCCHMHHMHT 103acH, MarHcTpanuary wuru Gocust A Ba
arperaTHHHT XapakaTh TeaInrira SOFTHKIHIHEN KipcaTamm, SbHIH

20H
Q=105P2f,’—g—. (155)
vB

HMeetnuny Gitan Muuros GepHNalNran 103aMapHu KOMWIA TEKHCTHTN
WTaHTaHH 103alal Koinamnm GaraHuiurura GorIHK. ArpoTex HHK
Tanabnapra Gumoan wranra Ganangnurm h WM wyHmail Tanmtan KEpaKKH,
Gynjia Gapriapra HKKH TOMOHIIaMa HIWIOB GCpHINHN Ba KAMPAII KeHIIH
Gyiimua cyiormmk caphn MukIopuHH GMp TeKMCAHIHHN TABMWHIATINran
NypKall KOHyenapn Gup-GupHuy Kormamm Kepak (182-paca).

— : = : =

182-pacwm. LlITanranuur ypHATHIN GATaHUTHIHEN AHUKAALITA JOMp cXema.

TITanrannur MUEHMAN YpHaTim Gananuri

| —

min 1g(ai2) *
6y epua [=Blz — yunucnap opacudazu macogha, M; o — nypxaw Gypuazu.
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T ranranunr Makbyn Koinamnm GanaHnury KyHHLarn oparikia

Symaun:
08h=h_ <h<h, =13h (156)

Wursis okpvmmmr crpyRTypaci. [TypranmHnnr mypraur KypuiMach Grman
XOCHUT KIUTTHIAH MO OKHM XaBO Bd YHI2 TAKCHMITAHTAaH WU CYIORINKHIHT
Maiiga 3appagwiapiian nbopar Oy ma.

VEHKAH SHEKRH WO OKIM SHKHIT TEMNIIAN Y30KIAIWran capi Y
OUp TeKHC KeHFAsiil, YHHHT MacCacH acTa-CeKMH KYMasinl, YYHKH yHra
Kampal TYpran XaBoHHHI 3appadaiapi KyWwiajmr, Teannk aca macodpara
MABITYM GOFIHK PUBHIUAE KaMad[i: HKKHTL KUCM KU aXpaiam —
Gommanrmy sa acocuil (183-pacm). Bowmamrnd KHCMUR OKHMEIHT
GoUVIAHFIY TEJIHT U OKHM 2IpocH YerapacHia HOWMITI Ba 31r KaTTa
Gymuni. Acociit Kiemua ¥ 6yitmda Teumk v, Konye Haiidatan y3oKamran
CHpH KaAMasII.

Slnpoman WeTHarTH Xap KaHmall KYHOAMAHT KeCHMIA OKHM YKiLam
YI0KMAITAH capll OKHM TEMIHIT U KaMadlil bi Yerapalla Hora Tenrmalam.
Ynrinu Temmrmgan x Macodata Y& 6yiimya ok Teanury (s/cex) Kyiiiam
hopmyna Gyitita anKIAHNLIN MYMKHIH

v, = 0,480, /(r, /d+0,145), (157)

Oy epia  d — ugie mewzy duamempi; r, — KoHyc Haitnadan x macogada
OKIM KFHOanane Kecisunine paduycu.

YnKmm TeIMUTH U, HIHT KiiiMa it Xircobrargan Gnpos Kmunk Gymami:

Ly = kv, (158)

Oy epia & — xoagepuyuenm; moparduean mewnx yayn k =1; yuaunopux

kyavp vavu k = 0,875; xenzaiuu bypuazu 8...10" 6ynean dugdphyzop yuyn k

= 0,75.
(157) sa (158) opxamit ofifiiran ypra YIKHII TEUIHIH YUTHKHIHT SHKIIT

JaMeTpi (d) Bl alifamca HMKoH Gepa:
O )
d =T, (159)

Oy epua Q@ — ywrUK OpKQRH CYIOKAUK Capgi, a/MuH.

Bentuastopan nypraruy KypHAMAnapra Kyimmyinran acocui
Tunabaapaan GNP Xapo-CYIOKIHK OKHMUHH Tanad KWINAraH Y30KKa
OTIUTHITHAN TABMEHAAI, Yuaukian THInmal aHKaéTran cyloknnK oKAMH
Bd XdBO OKHMIL ypracugars Gypuak 90" 6ynramja Xapo-cYWORKIHK
ApaamsMacy 3Ur Y30k Macotara oTHam.
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183-pacw, Bprun YHKKAN OKHMAEHT CXeMACH,
1 - o kyT6u; 2 — oKMM fapoci; 3 — JTHID KecHMil.

Borapnn nypkauiga 3apyp 6¥nran yunm y3ommim Kyfingant gophyna

OFitnaa amrrana.
x=H +(B/2), 169

Sy epua H — dapaxmaap Garandnuzu, a; B — dapaxmaap Kanop opaie, A

3a=t.apm| MOJd 3appadanapi JapaxTHIHT LIOXJ4pH opacHrd Knprmi
B YHHHT Gaprioapuia YTHPHG KOMULIN YayH XaBo OKIMIT eTApIi JApaXaas
KIHETHK aneprusra, ALHH WOXIap OpacHTa KHpWIIa MubayM TEMREKA
ara 6yummm kepax.

Buaprnap sa woxmap moesanapmamsr KapUIHInrHEN RO KIHETIK
SHEPIMAHN ammia KMCMH capd) GYIIIN Ba X80 OKMNIHIAT TCUTHIT TAXMITHAN
6 mlc ra xamasm. Taxpubalapra Kypa, xapo oKHMH TeIwrl 5.6 mfc
Gynranga Gaprmap mogcrn aTpodiia ainanuG, THMK Gypialt B TYPRH
XomaTHn srammaiigm, 35 M/c JaH KaTTa TeaInKIa 9¢a MirKacTianant. Xaso
OKHMH KaTTa JapaXTHHHT WOXTAPH opacira KHpIIN Bd GaprmapiHiHT
MKKH TOMOHHTa SXWIH WITOB Gepuum yuyn y Kyiiigars “3'““(“. e
Bymimn kepax: waman mwoxra Kupumya 20 wie gan Kan Gymarat 52 i
M/e gl Katra G¥mvaran; CHIPAK WOXra KNpHLIE — 10...20 a/c; TOKAGPHHH
Tyapura knpumuga — 8...15 mle.

Bentunaropnn mypkam Kypmimacwun MakGyn Wil pe =
yayu (157) uchogara oKuMEN moxra xupum esmm v, ba (160) IP"PMI);M
Biiua amminanran yamm y3okanm x kyina, XpcoGnanral u':ann
KuiiMaTiTa €Ki yHra Moc yHymitopnik Q = v,f ra BeHTHIATOP P"cmm,m'
6y epua f-HafiganwHr YWKHII Tewmrn josacw. Jara oxmmapicd : yH
GepHlia SHT KATTA YIHII Y3OKTATHIA (KaMpoB KeHITHKK) apuunnl Y:ZS
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BCHTWIATOPHUAT KOHYC HaflYacH ArperaTHHHT Xapakat fyHandmmira
nepreranKyngp Ba ropusontra 28...45" Gypuak ocrtHga AyHanTHpRIALM.

4-§. YanraarruiapHuHr XHCoOH

YaHrAaTriIapHIHr acocHil HIN OpraHu TabMHHIarnd 6ynmb, y 6mp
BAKTAA Kauornanmy sasnthacnin XaM Gaxapajn.
[xexnn TasMuiarngHuar yaymaopanru O (a'/c) B IL.Topauknn
thopMysaciTa acOCTAHrAH KyHMIar TenrnaMa G6iinva annkIanamm
Q = (nD*4)(Inn160),
6y epua D — ek Jpanu duamempu, M; 1), — myauw xosgduyuenmu; [ -
quHm gadamu, M; n — QiLiaHuil Yacniomact, Mum'.
Marepianumur 6§iinama cumgnm Teannrn o, (M/c) Kyiingarn gopmyna
Gyitma xucobnanam
v, = In/60 (161)
TTHeBMaTHE TABMURIATHWIAPHAHT JTKa3yBTaHTHK KoOHIHATH KyfAngari
thopmyna GYitnua aHUKIaRALN
Q=102 , (162)
Gy epua  f— 6umma gadoxnoeuu mupxuwHunz jo3acu, dm’; v, — npenapan
myn Gouianzuy mesauzu, Mc; z — gadoxaoeyu (0o3arosH) mupKuwaap
coHu, 1), — My Koddahuuenni (nopowoxnap yuyi 1, =0,7...0,81).
Yanrnatkiruiap Gruan saxapan Mofla capihu G (xr) Kyingar ngogaian
AMHMKTAHAIN
G = 600v BQ , (163)
Oy epita v, — Mauiura mesnuzy, xm/coat; B - uanznau myngunuHu#z KaMpaut
Kewenmuzu, M; Q — saxapau Moddanune Genzunanzan capd) muépu, xrira,

5-§, Veumanknapnu KuMEBHit XuMOS KHTHIT MATTHHATA PHHH
PHBOTAHMIN HyHATHIILIADH

?cnmtmap]m XMMOA KWIHII MalTHHUTapPHHI 3aMOHABHIT PHBOXITAHIIT
[APAKACH YNAPHUAT NapaMeTPAapH Ba KOHCTPYKUMACHTR, TEXHONOTHK
xapaénnn Gaxapum cHdaTHra, omepaToplapHHHT HII IIapOATHHR
AXMIUTAITE Bd 33X apii Npenapatiap 6uian atpot-MyXHT HdmocHaHH ITHAR
KamMaHTHpHIIra TanabiapHn y3nyKens Kydaiimmm 6munan Tascudnanain.

Veummknapin XHMost KIUIHII TeXHOJIOMANAPHHAHT PHBOXITAHKITHHH
acocwil MyHanmmwaapn Kyiugarnnapiad nbopar: KHIUIOK XyXanura
IKMIJIAPHIA KHYHK Ba YIBTPAXaKMIH MypRAIl Ba GHOMOIMK yoyUIapHu
MOPHIl KHJIHII, WIUYH OPramiapH TAaKOMITUIAITHPHG wmnos GepHm
cHthaTH Bd CAMAPACHHH OWHPHII (KANOKT4W, MypKall, TEXHONOTHK
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KapagHHH “HasopaT KHINID Ba GOIK.); TYNPOKHWHT 3IHSNAMINUMHE Ba
FeunMIETAPHITHT WHKACTTAHHIIHI KaMaiTHpHI; HcTHRGO/UTN KiIMEBI
GIIAMTE MATEPHAIADHI KYIUIALL; CAHNTAD-THIHEHHK WU WAPOMTIAPHIN
gXUMUTAL Ba ATPO(-MYXHTTd SKOMOIHK 10KAaMaii KaMaiiTepim.

Miun opramiap Ba MaWINHaIapHH APATHIIAATN acocmit iymamnum
npelTapaTIaplan MarGyn holilaTaHITIIHA Ba IOKOPH TEXHIK caMapalopIika
ofBeKTapra KHUHE capth MUKIOpIN Wuuion GepHurHm TabMumtaiiiran
MalIHHANAp B MAlUHHWIAP KOMIUICKCHHUHT KOHCTPYKTHB-KINHCMAaTik
MapaMeTpapHHIl ACOCHAlNN Ky3jMa TyTaiu. Wlranranm mypxam,
fipenapaTIapHI TACMLIN Bd anchdrepeunAmAmran CeMmInI, XaB0 OKNMMI Ba
SICKTPHK KywIap TabCHpHIA HIUYH KOPHIIMANAPHH HINOB Gepiur
oGLeKTAapHra MakOypuii yTupTHpHm, anoxanu wmnos Gepim Ba
MOTOHCHCPCIN HIIYH Opraniap KeHr Kyumamiuagn. XusMar MyLaTiam
3-6 MapTa Ba MypKatn cudparuin 1,5..2,0 MapTa OWHPHITHIT TaLMITLIAT T
THPKALLTH Ba ARGUIEKTOPITH MITHEPATOKePaMIK YUIHKAAPHIE Huab YHKApIm
fiynra kyivoxaa. HernkGonga mectiunt Gitan anokama G¥nammran
Gaknap Bd KyBYPI4pHH MOMHITHIEH, CTCKNOMIACT, GHMETAIINK NHCT Ba
sanrTaMaiiiran TyIATIQH, IMTAHTATAPHIHT YITa0 TYPYBuI aneMerTaapi
Ga3aMETOMIACTHE KOMMIOINUHOH M4aTepHILaH, aIpo3ol recHepaTop
YUITHRITAPH B4 HCCHEJIME KYBYP/IapHHI MHHCPATOKEPAMHK MATCPHALTAPIIAR
Tailépaau TABCHA KHIHHMOKI.

SIurn MampHATApE YCHMINEIAPra Maiila TOMYHAN MypKaiimaran Ba
HINYA CYIOKIHK caphiin KaMaflTHpagnral HKKH TOMOHIAMa Ba [ICKIN
YUTHETAp, HIIYH CYIORAHE Capthinin aBTOMaTHK coaNaiiinran THIMMIap Ba
AMCKPETAH NYPKall MochaMalapn KeHr Kyamammnagn. TexHonornk
Kapaginapiu GaxapHl B4 XapaKaT TeINHTHHN Taulamw TYINK
ABTOMAT/IAUITHPHIIAI,

Hernkbosima moTenuman Xociwmopnnkan 40% raua caxmaiignran
HHTCTPAUHAIALITAN FCHMIHKIAPHT XHMOS KIUININHN arpoTeXHuk, GHonomx,
KinmEpnil Ba HolwKa TyprapuRi MakGyI MyXacCaMTAITHPIAR YCYNra KYnpoK
IHTHOOpP KapaTHIaiIn,

Sy ¥ fimnapaa Guoduank xogucanap, ren MHKeHepHacH Ba Gowka
omunigan cdofinanaunt, xamia Gapuya TEXHONOTHK XapaéHaapHu
ABTOMATMALITHPHO Ba KOMIBIOTEPAAWTHPHE YCHMITHETAPIN XIMOA KIUIHILHN
AHIH TeXHOMOTHACH BAa MAUIMHATAPHHN dpaTim Gyitia maMmil TagknkoT
Ba KOHCTPYKTOP/MK HILTAPH KeHT Kynamja onnb Gopwmam,

Taany ubopanap
MMypxarits, apanamTHprud, 64K, NecTHIN, KOHUEHTPAII, WHPK YIS
Koad}d}nuﬂem‘n. YHYMIOPIHE, HACOC, MIYHKED, MYILCAlNA KDaIquJIﬂHIGHT".
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sammMuit Ty Kosdduunentn, dofigamm wm kosddHmEenTH, YWINK,
KaMpall KeHIInri, cywokmnk capthu xosthpummentn, GocHM, mTanTa,
YpHaTHII GANAHLTHIH, YaHIIaTIHY.

Hasopam casonnapu

|. Unpkymamns xoaduuitlenTd HiMa Ba Y Kamuail anmknanamm? 2.
Tappasnyk apanaliTHPIHYHIHT YRYMIODIHTH Kangaid omuunapra bormnk?
3. Mopmennn (nAyHxepin) HacOCHapHHHT YHYMIOPNHIH KaHma
anmnanam? 4. [ynscamns koadmmentn muma? 5. Hacocnapunnr gk
Kamjiait omwinapra 6osmuk? 6. Topmenns (TIyHXepiaH) HACOCHIHT KyBBaTH
Kamait apmoranamm? 7. Tnamvagarn GocnM Ba YWINK TEWHITHART IHaMeTpH
YWIHK OPKANH CYWKIHMK capthura kanpaii tascup Kypcaramn? 8. Huos
Geprm o3acura HucGaTan MypKardYHWHT IITAHCACHHH 3KOMTaUINIT
Gananinry Kauuai napamerpiapra Gornuk? 9. YaurnaTrad IHEKIH
TABMIHIATHYHIMAT YRYMIOPIUTH Kangail anuknanaym? 10, Yanrnatrog
Gt 3axapnan Mouta capthi Kangail omiutapra Gornpk?
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Mamgnap

Bupusyn Gimumra gonp 3

1. Huanuppemyon mwum io3ans GupHHuNM KOPIYCHHHT acocii
napaMeTpiapn: y, = 42°, y  =48% ukknmuncummku: y,=38% ¥,,=50"
BUPHHYN Ba HKKMHH KopIycHuar Hurdn 103anapi Kaiici Typra TaamTyKn?

Kapo: Bupniuncn mananmii, nKK#EYHCH APHM BHHTCHMOH TYpHAri
HIIYH 103ara TAALTYKITH.

2. Jlemex 6¥iiMya TYNPOKHWHT WIDKATaHWID Koahuunentn ¢ = 26°
Tnyrannr Mananmii pa ApHM BHHTCHMOH KOPIYCIapi JeMexi Omnan TYIpoK
NIAXCACHHN KECHITIA CHPIIAHIL KoathHune T aph i, Ba i, Wil aHimxIanr?

HKapob: i, ~ 0,576, i, ~ 0,712.

3. MIKKHINE MAUIK, WapTH yayH THE 3w pamiyen 7=0,5 A Gymrania
YHHHT KaTWHIITHHH annKTanr?

#Kapob: § ~ 0,44 am.

4. Kavpaw kenrnnm =35 ca Gynranna BHATCHMOH KOPMYC/TH IUIYTHIHT
PYXCAT 3THITAH IHT K4TTa HULIOB GepHll YYKYpIHIHHN aHWKIanr?

Kawob: a_ <28 cu.

5. Kopnycaunr Kampam KeHrmHru 350 Ay, mamaxcasn aimaHmmi 1407
6ynranna manaxcanw airanTHpum Gyiinua arporexmmk TanabGraprn
OaXAPWIHITHEHE TABMMHIAAUATAH JHT KaTTa WYATOpIam SyKypanrumi
AHMEJTAnT?

Kamob: a__ <225 cu.

6. Tlnyr xopmycunmnr Toprmura Kapwuanri 7 «H, TYNpOKHHHT tana
TaxTacH 6yinva mukanannw Kosdipuumenr f= 0,476. Jana TaxTacHHmiT
3r4T HeBopH O¥iiMua MUKATaHHIIIA Kaploiinrd KOPMyCHHHT TOPTIra
KapIIHIHTHHE Kanga KHeMuEn (9 1a) TAmKmn KIIIiHN aaianr?

Kanob: =~ 21,2 %.

7. XocHn KWIyBumHN SraT jleBopura micOaTan Kusink Gypwarmm 42°
HuKaTannm Gypaarn 26,5°, Kopmycrisr Kavpam Kenrmir 350 s Gfnrama
TUIYTHHHT XapakaT iijsammum G§iniga Kopryclap OpacHiard MacofaHn
AHHKTaHr?

JKarob: [= B8S,65 cm.

8. VKéiicHMOn KynBTHBATOP NAHKACHTHIHHMHT Gerona yTiap miumisn
6yiinya wmkanamnm Gypwarn @, = 24°, Tynpok Gyiinya sca (e 28",
Tynpokgarn Geroma yTnap HANH3HHE CHPIAHNWHHN TabMHRTaianran
KY/IbTHBATOP AHXACHHHHT OYIUTHII GYPYaKapHuiL, Xamaua 3HT KM THIGUTHIT
HYKTdH Ha3japuan odwidi GYpYariHUHT ONTHMAn KHiMarTH y.. HI
aHuKTanHr?

Kapob: y < 62°, = 31°%
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9. Arap KyNbTHBATOP HOMIUATIIN MAHAXACHHHHT KaMpaul Kenrnrd b =5
cat, Gouanrny ysanaw Gypuarn o =20 wuos Gepum wykypmura a=16
em Ba namka Gyiimua TYNpOKHH MmKanamum Gypuard ¢, =26° Gjnca, y
Guman Tynpoxun gedopmammananmm Xy (P 1 L sa b)) anmxnanr?

HKanob: | ~7.8cM, [ =3.6 cm, L=16,6 cM Ba b =167 cM

10. Turannr arpwink pagmyen r=1,0 A Gynaran rryrHHHT JacTamm
TIAMOFH MLKIARH Gypyuary ¢, =16"6nran WUEEH Ba HuTKataHum Gypyard
(=30 Gynran TynpoKin Kecaun. BHpHHIN Ba HKKHHUH Kapagmiap yayn
THFHHHT KATHAHM Kanjaii?

HKapof: 5, = 0,55 mm; 8, = 1,0 aun.

11. Arap naika G¥inma Tympoksuar MmKatanam Gypuam g =26" 6ynca,
yHiiBepcan yrEiicnmoH mamxara 6yiinamMa-THK TeKHCIHKLA TYNPOKHHHT
TEHT TAhCHP KHIYBYH peakimcH iiyHamumman (Gypyax y) amminanr?

HKapob: y=46"..48",

12. Mpejanunr KHHeMATHK WD TapTHON KypcaTrmum A Ba wumum
teumnrnan amminanr? Mpesa Kyimgari acocHil mapaMerprapn Gunan
Tascrudianann: (pesa Gapabanmn grameTpn d=710 Aom, AHCKIATH NHYOKIAP
conn z=7, GapabaHHUHT aivtanim yactorack n=200 M.

Kapob: A = 7,1, v = 1,05 m/c €kn 3,8 rw/c.

13. 13 — Mamkgarn mapowtiap yuyn ¢pesaminr nmnos Gepuur
QyKypanri a=12 em GynraHfa KMpHHINHHAT 30T KaTTa KaTMHIHCITHA
amiKAanr?

HKapob: = 3.4 cm.

14, Arap tekne wwnmapnk rantakmnnr guametpn d, =700 acn, gana
O34CHIAIT 3HT KaTTa KeCaKIAPHHHT JHaMeTpn d, = 80 A, FarTaKnmnr
Tynpok Gyiinga mukananmn Gypuarn @ =18° pa Tympokni Tynpok Gyitnga
KA Gypuarn p,=22° Gynca, FUITAK OMIHIA Kecakiap TYIUTAHHIIN
MyMEHEMI?

apob: Kecaknap TynIanMaitin.

15. Xaiton arperatin Topriw Kyan 30 xH 6y/1ran TPAKTOp Ba KeimHIm
HKKH KOpPITYCH ofipamiran S-xopnyenu nnyrgan nbopar. Kopnycnapuuir
KaMpal KeHrnri b=35 cu. Arap miyrsunr conuapsa Kapumwimm K=110
xlla pa mwypropnat 4yKypnumm a=25 su Gjnca, yngarn Kophyciap coHW 1
neurd Gyamim Kepax?

HKanob: n=3.

16. Arap mnyriunr ormpaurn P=9600 H, oumx sraria cyapamra
Kapunuik Kosguumentn =0,7, woran teanurn 4...5 xum/coam Ginca 18-
MAKUArH WAPOHTAAp YIYH YHHHT (UK. annKmanr?

ZKagob: n=0,78.
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17. Arap muckHumr muametpH 450 MM, YPRAWIUTHK 5 Jcu Ba XYRYM
oypuarn 20° Gyica, GopoHa MHCKIAPH OPACHIATH MITHHMAT MacothuiTil anIfK/IanT.
HKagob: b=263 MM

Mk saan 6yAMra ToHup

1. Mow cesnkacn mu xapaéumia [ = 42 & ra Tenr iiyn yrrarm, Gynia
yuuHr Auametpw D = 125 e 6jnran Taswe muiipakmapin 10 mapra
TPmHK aiinanran, Ceanxa FUUHPAKIAPIIHAT CHPIARMI Koadipimien TR
aHHKTanr?

XKapob: € = 0,07 éxku 7%.

2. 1 — mamwkard wapowriap yuyn Q=180 xa/ea Genrunanran MELEPHI
TABMHIIAI Y9YH Ces/IKAi KaHIai KW MELEPHTE YPHATIIT 03T

Hapob: Q= 193 r2/za.

3. Vanab sxuuyia yamap opachpard Macoga [ = 70 ci Ba yanapuam
TYraHAKIAp coli m = 3, Katopnab TyraHaknapau skuuta [ = 35 ey 6ynrania
katopiab Ba yanab SKHIIMA KOWNK—IACKAN 3KHIN annaparii KapTomka
IKKIYHIAT PYXCAT ITIUITAH WUMH TEUIMKIAPH b, Ba U JIapHHATE anmKtanr?

Kapob: v, =2,45 alc, v =1,63 Mlc.

4. Arap xampnaru I(}"Ja‘rﬂﬂp opacigarn Macotpa [ = 70 cu, Bynca
KyUaT YTKA3HI MAUTWHACHHHHT HIIMH Te3/NTHHN amTanT?

Kagpob: v= 0,468 m/c.

5. 4 — Mamkuarn MarTyMoTAap GYiiNda Ky4aTyuUIarnura KyqaTHi
JpHATHII Y9yH KaHYa BaKT &XPaTHIHIINAN aRRKAanr?

Kapob: r =~ 1,5 ¢.

6. XapakaT y3aTHID FWIAHpardjan sKiul anfiapaTiapura ysaTimnap
mucbatn | = 0,54, XapakarT ysaTHm Fungepart guasetpn D = 1.2 a,
FANTAKHIHT TAlWIKH AMaMeTpl dp = 5 €M, NOBHAHT KYHIWTAHT Kecuwi
w3ach f, = 0,5 ca?, nosnmap conn z = 12, xatop opamie a = 0,15 &, thaon
KaTnaMHAHT Waptmn kammmirn C, = 0,25 ci, ypyrrap amwmm p = 0,72
2leam’ Ba sxum Mesgpn 0 = 220 xefza Gynranga SKNN aNMapaTH FATTANTHIHT
WLIYH Y3YHARTHENT aHHKIanr?

Kamob: [ =37, sun

Yuusun oymumra goup

1. Arap yrmTnap oKHMUHRHT Tesmurn v, = 1 M/c, TapenKanunr xarra
JHAMETPH D -232 MM, KHYHK HHaMeTpi D -43 A Gyca, YRIT aKmm
AMMapaTi poﬂ[xacm!!!!ll‘ 3Hr KarTa Bypyak 'n:mnn{m: aHHKIanr?

HKapob: @ =14,28 c'.
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2. Muck H = 0,7 x GanamUniKld TOpHIOHTL XKOMTAMITAN, YHIHT aiU1aHmnm
yacrorach n=800 mur', KaTTa grameTph aca D=500 s 6ynca, MapKasian
KouMa VFIIT Cemii anfapaTiiiir KAMPanl KenrITHIHAN aiikianr?

HKawvob: B=159 M

3. Arperar teanum v=1,5 mfe, Jruman sxum menépn Q=500 x2/2a,
THpkHm Gamangnnrn A=20 M, THPKHII 1o3acwjan Qoiijarannm
kosdptprunenta 0,4, ymmap suumirn p=800 xaly’, Gapmoktapun ypraTiu
Gypuarn 40° 6ynca, YIUTCOUrHY TPAHCNOPTEPH TCIMITHIT aRNKIanr?

Hanob: U =04 mic

4. JucKHUAT MUHNMAn pamnycu r, =50 am, Yrumnapan mmick 6yinga
nmkanamm Gypuarn sca p=35" 6ynca, mMapkasjaH KouMa YEAT cemmum
ANMAPATIHHNT MUHHML ailTaHHI YacToTacH il anuKanr?

Kanod: o =11,71 ¢!

5. Mammmananr Teanurn o, =1,5 wfe 6ynranga Q = 30 ni/za YFEUT CCMIm
MCHEPHHT TALMHHIAIINTAN TYHT COMTHMHIHT TaBMATUIATHY TPAHCIOPTEPH
Teanuriimn anmknanr. [inrcournanunr KaMpam xenpmrn B = 6 M,
y3aTivaHTan YIiT KaTIaMHHIHr Kenrnura b=1,6 ., Kartiam gammnri b
= 0,6 M, yeuwrnapus swwmim p = 0,7 miv’.

HKasob: U, =0,04 m/c
Typrueam 6¥nmmra joup

1. 0=1200 om*/za MUKMOPHATH 3aXAPAN MOMMANH CCNUMHIINHN
TATLMITTUT: l'iJ.!l"“d" ilTP{TI'«'JTIIHIi'T‘ XAPAKAT TEINHITIHN aHHKIaHT, BGIITII.I'UITOPI["
myprart 12 Ta mypran ywimom nypKaim KypruiMaci GHUTak KX o3/anTan
Oynnb, ynunr Kampam Kenranrn B=20 w, 6ynca, nypkarny y4inK opKani
HILYT CYIOKIHKNN Y3aTn (cyloknnk caphm) g=10 dadlaun.

Hapob: v = 0,835 mic Ekn 3 km/coar.

2. | = MAUTKUATT WApONTIAP YUYH MYPKArHy YWIHKHIHT YHKHIT T
auamerpn d un anuknanr. ITypkarny mapkasgan Ko4npMa Typaari
TAHTCHUIWT YUK OIIan KUXOIMANTAH, Y3aTHII THINMHIATH CYIOKAHKHITHT
nuran Gocnmn H=2 MiTa.

HKapob: d = 3 .

3. Borbon mypkarir ¥ G¥iinda BeHTHIATOP GIUTAH XUXOUIAHTAH, YHHHT
KOHYyC HailHacHHINT MHKHm Teun gametpi d = 0,4 a. Arap JapaxTiaapHITHE
Ganamumrn H = 6 m, Katop opamian kenranrn B = 6 u, mox-maGGanapi
CTApiIn Hapakdaia KU, I]]OX-II[&ESHJI&[)[H KHPHILLATH Xapo OKHMITHHHT
Teumn o, = 20 a/c, oxmMunEr TypGynentmnk kosddmmuentu a = 0,1
Gynca, BeHTHAATOPHUNT Tawral KimHran ynymyopanrn @ min anpkanr?

HKapob: Q = 34000 xY coam.
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