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XapaKaTnaHyBYH KAIUIOK XyKANHK arperaTiapHHNET JIHAMAKABHH
TadCHIOTNIAPHHN BA W PEXUMIAPHHY MyKaMMaIUTalITHpHIn #y7n Onnan
ynapjan (oianaHuil caMapacHHV OLIHPHIL: Vxye xynnamsanap A. W
Kopeyn, C.C.CyueiiManos, C.C.IlIa6ypsn.

Tow/JITY mpodeccopn Acnam Xamunos Taxpyon ocraga.

ViyB kjuianvana KUIUIOK X§HKaJIHK arperaTiapHHAHT QHHAMAK Xa-
PpAKTEPUCTHKANAPY BA VI TAPTAGNAPHAY MyKaMMaNawITHpRI 7Y Gmian
ynaphas (oliiaNaHAm YHYMEHY ONIHDHIIHHMHI Ha3apmii acocnapd 6acH
ITHATAH, arperaTiapfiaH MyalisH MapoHTiapia (QolijanasHmirasHiars Ji-
HAMPAK apaéHIapHAHT CTATACTHAK Taxum Gepwman. TMaxTaurmika -
JIATHIAATAH XapakaTdaH MAallMHA-TPAKTOD arperamIapHHHHT SHEpruf
capbn, 3KCIUIyaTALHOH-HIUIATHNI KYpCATKHWIApH Ba Ml TapTHONApH
TAWKW TABLCUPNAPHART SXTHMONWI XapakTepia 6ynmmumim xncobra onran
Xonga KypHO UMKENATW, MIYRHHTACK YJADHWHT HIUIAI  CHpATH
6axonanagy. MallHHA-TPaKTOD arperaT]apHHHHT TeOpaHHNUIapHEA Ka-
MaTHpHII Ba yNapAaH ¢olifalaHum YHyMUHH OIIMPHINTa HyHATTHPIIITaH
yopa-TaiGupNap TaBCHS ITIIALM.

Viyp xjnnanMa «Kmmiox xikanury wmnab  SHKApHIHAHA
MEXaHW3aUHANTAWTHPAID Ba «KHIITOK X§HXannuKk TEXHWKACHHH HUMATAW,
THKJIAII Ba TABMAPNAID MYTaXacCHCIMKIApY MarucTpaTypa Tanabamaph
pa A4CHApaHTIapH YYyH MylDKa/llaHTaH. YHOAH XOHCTPYKTOpNap.
HHXEHEepNap, HIMHH XOOHMIAap Ba VKATYBUMIAD MAalIHHA-TPAKTOP
arperaTiapiHH  TaKOMPIUIAINTHPHII Ba ApaTAIIA YHYMIH
(olinanaHANUIapH MyMKHAH.

Taxpu3unnap:

VaM3MU naxra Tepum 6YmmMa Myaupy

1.¢.4., npod. H. Kynameros

«XHCOBIAI TEXHAKACH Ba JACTypalD) KaeApacHHHET
nmouentu [ A.Ilonos
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KHIPHIII

ArpocaHoaT KOMIUIEKCHHHHI TeXHUKABHMI PHBOMNUIAHWII Hynmuaard
XO3HPrd BasH(anapH: YHKAPWIAETTAH MAIIMHANADHHHT TEXHUKABHU ca-
BHSCHHE TyONaH ONIMPHIL; HILIAG YHMKAPHII YHYMHEHH OIIMPHINTa Ba MOA-
Iuif XapaXaTNAPHU JKHIUTHA KaMalTHPHIIra HMKOH 6epyBYH TeXHUKAHUHT
SHTH ABJIOAWHH SIPATHII BA YMAINTHPHOI, HHTEHCHB TEXHOJIOTHsUIADHK
KEHT JXOPHIi 3THII ACOCHMIA ACOCHi MIUIA0 YMKADHII TAPMOKIAPHHE KOM-
TUIEKC MEXAHW3ALHSJIAIIHY OXHPHTa eTKA3MIII.

Vabexncron KMIUIOK X$HKaNMMIMHHHT acoCHE TEXHUK JKHHIADHAAH
6upu maxragan noopat. PecnyGNHKaHUHT O3WK-OBKAT Ba XOM ALIE 3aXHpa-
JAPHHE SPATHIIA ACOCHH 3KMH cH(ATHIA [AXTa eTHITHPHIUHEA sHAOa
OLIHPHII MYIDKaUIaHTaH.

KHuUTox xyxanuK MU0 YHKAPHINMHA YMYMaH BA YHHHT IOXHOA
TapMOKIAPHHM, KyMNagaH NAXTaYMIMKHY, TeXHAKABHH XHXO3UTall Map-
Ky MalllMHANap MaXkKMyH acocHJa MAaKUIAHTHPHIANH BA SHIH TEXHHK BO-
CHTaJIApHH XOpPHif STHIIHY XHCOOTa OraH X0l 6auopaT KWINHAIH.

TexXHUKARHI{ PHBOJIAHUII aCOCAH MAIIHHANAD TH3MMMHH MaKCaIjIn
TAKOMIUDIAIITHPULITa GOFIHK, XapakaTdaH NaXTaqiINK arperaTiapHHEHD
KYBBaTHHH Ba XapakaT TeUIHHH OLIMDHINra Kapamaii, YJIApHHHT TeXHII-
KaBuit capMa-Iapakacli X03Mpua eTapiu sMac. ByHu nry 6mnaH TymryHTii-
DU MyMKHHKH, XO3WPTH TPaKTOpNap Ba KHITOK XYKalMK MallHHaNapn
yanykcus Yarapynu Tallkyi TabCHPIAp IMAPOMTHAA MILTAifuray Mypakkat
TEXHWK TH3UMAAH nGopar.

TpakTOPHUHT KYBBATH OLIMpWITaHA2 OHHAMHK JkapaéHyap sHama
Kagannamany, yIapHHHT WITATH KYPCaTKAYNAPWTa TABCUPH 3Ypasmii.
JlexnH MaumMHa-TpakTop arperatnapn (MTA) HIHT napaMerpiapiHN Ori-
THMaJUTAWHWHT M2BXyl METONIapH arperatmiapfa comup Oynamwran mu-
HaMWK apaCHIapHy cTapiuya Xucobra omvaiizmin.

MTA HE arpOTEXHWK, JHEPTeTHK, JPrOHOMHK, MYCTaXKaMJIMK Ba
TCXHUK-HKTHCOMMIT TanabGnapra MyeodMK 3apyp Hapaxkama CcrGATIH
GourkapHiHi TaBMHUHIIAHINTaH TIapaMeTpIapHUHT onTHMAN
KHuIfMATIIAPUHE  arperaTapHUHT  JUHAMAK — Ta(CIJIOTINApHHH YYKyp
Ypranvil Ba YIAPHUHT WII IAPOWTNAPH TYFPUCHAATH MWOHYIH axGopoT
acocHia aHHKJIAM MyMKHH,

Texnukaruii TabMHHJIAHTAHIMK TapaMeTpliapura KyHilaguraH 3a-
MOHAaBHIt Tanabnap yHH amaira OMHPHIIHMHT Gapya GockHwiapuna Ma-
HIMHANAP TH3VMIIAPHHUHT {3Ura XOC XYCYCHATIAPHHM, YIAPHHHT PHBOX-
JIAHUIIN Ba TaKOMHJUTALITHPHII HCTHKOOJUIAPHHH, LIYHHHIACK XaKHKHil
HII IAPOUTIIAPHHH XMCOOTa OJIMIIK Kepak.
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IBOB

MTA HUHT CAMAPAIOPJIMTMTHY JUHAMUK
NAPAKTEPHCTHKAJIAPHAHY BA MIILTATHII TAPTHABJIAPHHU
TAKOMMJUTAINITHAPYIL ¥VJIV BYLIAH OIOAPHII

1.1 IlaxTa eTHITHpHIN Ba XOCHIIHH HHFHI HHAYCTPHA] TeXHOJOTHSCH-
HEHT QYHKIHOHAI MOLe/IH

L11  ArpareriapHEET CTaTHCTHK XapaKTepHCTHKANAPHHH
MAKLIAHTHPHLT

XapakaTiaHyByH KMIWIOK XJPKANMK ArperaTIADMHHHT  HIUMIATH
J3ura Xoc XyCycHAT WIYHJAKHW, TYMPOKK2 WLLIOB GepHIl, YCHMITHKTADHH
TIApBRAPHIINTAI BA XOCWITHW HAFmn G¥itmua TanGupnap TH3uMuAa OyHaan
ABBANTH TEXHONOTHWK WITHWHT YHKMII JkapaéHi HaBOATAArH WII YYYH Ki-
pHID Fajlaénn Gymamm.

HIHycTpyian TeXHoONOTHSAN HOa6 YNKHII Ba SKOPHIi STHIIA Ma3kyp
IMapoHTJIap Y9yH TEXHONOTHK JXapaéHHHHT MakGyil CTPYKTypacH (Tyaml-
M2CH) acocnannmy 03uM. TeXHONOTHK XapaéHHNHT TY3WIMacHHU GHpHR-
=1 SKHETANIHIA IaXTa eTHINTAPHIN Ba XOCHIIHH HHFHIN TEXHONOTHK Kap-
TacH [12] acocuna xabym xwmm MyMxuH. ByHna oKHLI OJIH, SKHI, JeHm
B2 XOCIUTHH HUFHAN JaBpJapH GapKIaHa .

Xap 6Hp naep yuyH 6up €xm 6Mp HeYTa TEXHOJOTHK OINepaLHsiap
socHTacHna OaxaprnauraH AOuap DUKIH MaBXy[. [1axTa eTHIITAPYI B
XOCHTHY HHFHIN TEXHONOTAK XapaéHH ¥3 Huura EpnaM4yH Xapaénnap -
¥, TepOHIAz, YPYF Tail€piam Ba X.K. HOUIapHH OJIANH.

Arperat  TEXHONOFHK  JXApaéHJArM  MUUIADHH  6axaprasja
FomOmMIIap Ba TYNPOKHMHT GOIINAHFUY XONATHHH H(POOATOBYH (MUK
‘z:,'y.z‘ﬂ(ﬂ"lﬂap mazyn £y (1), £(1), - . . £,(t) Hu pa GomKapypyH TascHpnap
U A1), U(1), . . . Uy(t) au TadcrnoTnapausT cugaT Ky pcaTKAWIAPHHAHT SH-
7% WAEMYA Yy, ¥y - - - Y ¥2 Yaraprapamm (1.1-pacm). IllyHna arperar cur-
wannapHy JArapTUPYBYM Ky YIHOBIH Ba HOMH3HK GHOTEXHUK OMepaTopra
wz Oynapa. By ONEPATOPHHMHMT MATEMATHK MONEIHMHH  KyHHzary

¥ oA A MyMKHH.
[v}=[F(xEx)], @

Loynpa (Y] -~ angpm TaCHNOTNAPHHEET BEKTOPH;
Plzlk) - Gonuranpuy KYpcaTkuwiap BEKTOPH [X] 1aH oNHHraH (yHk-

A BKTOPY
¥ - yarapmpyi GapaMeTpu
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1.1-pacy. XapakaTHanyBYH arPEraTHHAT GYHKUHOHAT MOAETH

Maskyp mopens (1.1.)) MaTepHamiap Ba MyXUTHHHT XOJNaTH Ba
XOCCACHHHHT Y3rapumnra ofub KeJyBYH XapaKaTiap Ba XOAHCANAp Max-
MYHMEH aKc 3TTHpany. ByHna GolUTaHFHMY Ba CYHITH XojaTjapia cudart-
HEET YMyMIAIITAPANATAH KYPCATKIIAPH MHHUMYM coHra (6upraua) kei-
THPWIMT MYMKHH. §3rapTipum mapaMeTpy K-GolumaHrny Ba CyHTTH
xonaTnap ypracuiard CTATHCTHK GOFNaHHIN KYPCATKHYM — ArperaTHHHT

(UK XoccanapwHy TABCHONOBYM y3aTwm kodhduuweHTH cudaTHaa
KapanaH.

1.1.Z Arperar mu kapaéunHmEr Mojenn Ba MTA HuHr nm caMapagopanru-
ra jRAPASHHHNAT 3XTHMOJUINK XaPAKTePHCTHRANAPHHI ACOC/ AL

Texnonornk onepaiysiap Wmos Gepunaguran Matepuannap (Ty-
POK, YPYF, Yeriui) HuHr daxaT GUp XonaTAaH GoIKa X0naTra yTHIIMHI
xncobra onajau. By omepamisuiapHN MaIINHAJAPHAET HUINH OpraHiapi
Gaapamy. JIeknn xapakaTnaHyBuu arperaTapHWHT WU kapaéuy Gynnaii
XapaKaT-TabCUpiap OMIaH YeknaHuG KoJIMaly, YyHKH arperat Jopub ke-
Ta€TraH/ia HUIMH OpramiapHyi MyaiisH (a3oBmil XonaTia MaTepHaiTa Kel-
Tupnuw Gunan Govmk 6yNTan xapakaTinapHu XaM y3 nuura onamu. By xa-
pa€nuH 1.2.-pacMIa TACBHPIAHTAH MOZENb KYPHHUIIAAA E3UII MyMKHH [6].
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1.2-pac. XapakaTIaHYBHH arperaT Hill XapagHHIHT CXeMacH:
olt) - Gepnrar TPAEKTOPHA (KATOPNAp) WHHT 3rpmumiry; Py(t)-runaupaxnaprunr
FRTAMpALIATA KAPUITITK KyWH; B-arperatan Gouncapmur sxapaénir; b (t)-tpaextopns
(kaMpalll KeHTTHIH) HEEP STPINHTH; Q,(t)-MaTepuamnapuunr GoumasFita xonarimm
1ihonaTIOBYH YMYMIAINTHPIIIAH KYpCATKHY; TO-smun oprannap 6axapaguran Tex-
yonorux onepaiys; W(t)-Maxcy 10T Xamau (umm yysm); Q(t)-cudaTHusr ymyMuany-
pHnITaR KypeaTKidm: N(t)-aneprust capdu (xysRat. Enmnru capdn); VT-Mexnat wapo-
HTHAPUHHHT YMyMIAIITHPIITAH Kypeatraran; h(t)-mmion Gepmu (ypyrnaphm KyMizm)
yyscypaurit; C-BepTHKAI TEKHCIHK 6¥iinua (ypyraaphn kymuwn UYKYpAHruHY GUp xunaa
caxnanr ydayH) XapakaTay 6apxapopnam (crabumsanr) Tipum; R(t)-mmrm opranmap-

HAAT KAPLITATH; q(t)-AaNa perbeHANHT RoTexvCAnTH,

)KapaéHHHAT YHKHII KYPCATKHIIADY MATePHATHUHT CH(pAT TaBCHH
Q(t), XapaKaT/IAHBIIHHAKT PABOH (CTabmi) sk Kypeatkianapy b(t) sa h(t),
s ysymu W(t), sHepris capdn N(t) Ba MexaHmsaTopHuHT arperaTaars mm
OiHAA MEXHAT IAPOMTIAPHHHHT KyPCATKHWIAPH (NACT YACTOTaaH Ba
foXOpH YACTOTAH TeSPAHHIILIAD, LIOBKYH, MAHTIAHTAHIIK, T3 XUIH 6op-
mars, xapopar) VT(t) nau uopar.

ManmHalapHHHT KOHCTPYKUMICHHH B2 GOMKXApHII TH3NMIAPUHH
TaKOMIDIAIITHPUIN GOCKWYHAA YNApHHUHT HIX PEKHMIApHUHN ONTHMA-
JAWTHPHIAA ONTHMANNTAIITHPHIN KypeaTRIHanapy cupaTina caMapanop-
JIIKHHHT HHTErpaJl XapakTEpHCTHKACHHA KaCyn KIUTHI Kynaii 6namy:

E=Zcbi a,/S', (1.2)

Bynna @; - kaiiTa WINAHAWTaH MATEPUATIIAD XaXMHU;
a, — KOH/IULAOH MaXCyIOTHHHT HADXT;
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S’ — MasKyp onepalHsIHAHT TAHHAPXH.
1.2-pacmparn @, = W(t);a, > Q(1);S'— N(t) monenmars  Gorna-
HHILTADHH XHCOOTa OJCAK, Ma3Kyp KYPCATKHAY MaKca/ylH (GyHKIHMAra Kenl-
THpPAIH:
E = W, FQ)ZE(W)F(Q)V:, (1.3)

Gynma W, — aTperaTHUHT TEXHUK HIT YHYMIT;

F(N), F(W), F(Q) - ><apaHHHHI CTaTHCTHK TabumaTHHH XHcoGra
OJTyBYH XapaéH TaBCH()TapHHMHT YIT4aMCH3 ME30OHIapH;

V; — OIMHATHUIAH MAXCYJIOTHHHT (EKHM OpANHK MATEPUATHMHT) OIle-
PALMAHMET KUMATHOPIHATH Oyiliua aHMKITAHANUIAH HAPXUHHAAT BA3HHH
K03 DHIHEHTH.

(1.3) udonanas kypunud Typubmmkna, MTA HEET MII caMapanopii-
U arperat o6LeKTIAPMHUHT AMHAMEK XOCCAJIApMIa Ba YHHHT I TAPTHOH-
ra Gormug 6yiraH 3Heprus capQM, MHKIOp, CH(AT, IPrOHOMHK Ba
HKTHCOANIT KypcaTkunapra Kapab y3rapamn.

1.2 MTA HIHFr JUHAMHK XapaKTepHCTRKANAPHHEN 02X0/12I0 BA YISPHARTD
TEXHOJIOTHK B2 SKCIVIATANHON KypcaTKIwiap cHhaTnra TaLeupn

1.2.1 Dumammk xapalrrepnc'nmanainm 6axonam

[MaxTauynIMK arperaTiapy KyT COHJIM NOMMUI y3rapyByaH OMMWLIap-
ra (ganauuHr pensedu, TYpH Ba TYNPOKHHMHI (H3HKa-MEXaHHKABHN xocca-
napu Ba 6.ra) 6ornuy 6ynran Typnu mapouniapaa nouraiigy. Ilysna arpe-
FaTHUHT KHCMJIAapH Ba JeTAaUapHia IoKiaMainap Ba KydilaHHIUIAp naiixo
6ynamy. ATperamiapHUHT HII KYPCaTKUWIADH: MYXTAJIMTH, HII YEYMH,
KyBBAaTH, EHIWIFM capdH, TYFpH YH3MKIN XapaKaTIaHHUIOH, YpPYFIapHH
KYMHUUI YYKYpJIWIA Ba KaTopiap Opachia TYNMpoKka MHUTOB Gepuun Ba
6omrka cudatiapu ana my JokIamMa Ba KyulaHWIInapra 6ormmk 6ymamm.

TOxmamanapny mapTiy paBUINgA CTaTHK (OFMPNIMIH BA TasHWIAD pe-
aKIHACH) BA JIMHAMWK — Naa OCTHHIHT HOTCKHUCIMKITAPHTA BA TEXHOJIOTHK
KapIIIIHKIIApra (XapakaTIaHumra KapIIEIHNK, TOPTHII KapUImINK Ky4H,
TYRpoK Omyad miamuin Kyunapu Ba 6.) ra Gormig 6ynran loknaManapra
AXKpATIII MyMKIIH.,

Texnonornk ;xxapaéHuu 6axapaérrania KapuIFIHK KyYIapHHH HImyH
Opramjiapra TabCHp 3TYBYH HIIYH KapIIHJIHK Kyunra Ba Gedoiina: arperat-
HUHT XapaKaTJaHMIINTa, KUHEMATHK Xy(Tiapiarn HuIKaTaHHIIapra
KAPIUMJIMK Ky4WldpH, AWHAMHK (MHEpUMS Ba TeOpaHMUUIapia Naino
Oynamiran) Kywiapra IapTid aXpaTHIl MyMKHH. Kapmiumik Kydinapn
Typiuda 6Ynub, ArperaTHUHT KOHCTPYKIMSCHTA Ba y GaxkapaJuran Hil xa-
paéanra  Gormnk.  Kapmmmik — KywWIapMHMHT — XaKHKHMH — MYTIAg



KHIIMATIAPHHN arperamiapHi HINNATHIN sXkapa¢Huaa Taxpuoa: iy Giiad
apninam Mymkud. MTA HHHT OHMHAMHK IOKJaMajJapuHH Ba 6omka
KYPCATKHWIAPHHE Xap TOMOHIaMa TaAKHK 3THIN yJapHH OHp BaKTHHHT
y3una yrgamman uoopar.

TTaXTaummNK arperaTHia cofHp OymaguraH NHHAMHK XKapa€Hnmap-
HHHT E3/ITaH ocIpuIorpaMManaprnas (1.3-pacM) kyprHu6 Typubnauku, oy
JKapaéHyiap BaKT HIMA2 OHp TYp/H Kedald Ba NABPHif TAIIKWI STyBUMIApra
ra, JIeKHH JkapaéHIapHEHT AMIDIATYANIapy Oup-6upunan (GapkiaHagu Ba
YIADHHHT §3TapuIlH AHHK TFApMOHHMK 3Mac. ByHOail Taconuguii jkapaéH-
NAPHH TAIKHK 3TraHAaA yiap KyHHIArd CTATHCTHK KYpCaTKHWiap Guman
GaxoiaHANH: MATEMATAK KyTHiMAa (Yprada KHAMAT), JUCIIEPCHs, YpTaya
KBAPATHK OFHIL, BApHALHA KO3(DGHLUHMEHTH, IKCLECC BA ACCUMMETPHIL.

Xucobnab Tonmiagurad 6GaxONapHMHI HIMOHWIWIMIH TaHJIaHMa
%a%Mn N’ Ta Ba kapaéwHu amanra ommpum ysyumuru T =AtN’ ra
6Gormux (At = 0,01-0,1 ¢ mucxpernam Kanamm). Opnunatanap N’ = 200-500
6ynranna 6axonaprmar apamry 0,95-0,99 mimoHYIH 3XTHMOJUTHK GHIaH
TabMURIAHAM [4].

Japa€anap SXTHMOJUIMKHHKT TAKCHMIAHHII (DYHKIIHOHAIIH EpNAMH-
na TYmuK TaBcH(uaHamy. By (QyHKOMOHANHY n YeKCH3NHKKA MHTHIraHIA
9XTHMOJUTHKHHHT D-TIORIH TAKCHMIIAHHAII KOHYHJIADHHUET KETMa-KETIIHK
uecrapacd neb kapaml MyMkmH. TabKuagam  JIO3MMKH,  XO3Hp
9XTHMOJUIHKHUHT TAKCAMIIAHHI (BYHKUHOHATHHUHT (haKaT HOPMAJ Taco-
IuGU XKAPAEHTAYA OMIKOP TYPH MABIAYM. By (yHKLHMOHAJ YKapagHHMHT
MATEMATHK KyTHIMACHT2 Ba KOPPEISIHOH (pykHUmsicura 6ormmk. lynuar
YHYH CHTHAJUTADHH 3XTHMONNI TaBcudIam, ofaTaa, 3XTHMOJTHKHUHT 6Hp
VITYORMH Ba HKKH JTMORIH 3MWIHKIApH GHIaH YerapaaaHai.

Arperar HIUIAraHNa Kywiap Ba MOMEHTIAD TYNpPOKKa HILTOB GepHI
YYKYpJIUTH Ba JApaéHmary Oomika NapaMeTpJapHMHI OH3 Ky3aTraH
OFHIUIAPH XyJa KYIl MMRPOCKOTIHK Xofucanap HaTHxacuaup. By neMakkH,
arperar KHCMIADHHHHT Y3ap0 TabLCHPHAATH ANOXMAad XapaXaTiap Max-
MyWUHH KJPU6 HMKHO, MMKpOCKOMUK XOMMCANAPHUHT 3XTUMOJHIL TaBCH(-
JIAPHHH OJTHIT MYMKWH.

Bynnaii y3apo Tancup XapaKkatnapuHUHT YMYMHIT MOJENTA Taco[u-

(uil mapaMeTpiap (aMmmTysa, (asa Ba aBOMMILTHK) Ta T2 GYNraH Ba Ta-
coznuil TEKHC TAKCHMIAHTAH JaKHKaNapiia COAMp GYMajuraH MyCTAKHMI
JNEMERTIIAD MMIYNBCNADHUHT yCTMa-yeT ETKM3umungan ubopat. Arap
HMITYIBCIADHUHT BAKT OGHPINIrHAA YpTaya COHM (MMITyJIbCIAPHHHT Taiifo
6ynum JkalaJmurH) kam Ba Gupmux TapTubura sra 6yica, MMITYIbCIAp
TahCHPHHHHT JXaMJIaHTaH HATIDKacHJaH nbopar O6ynraH MIKPOCKOIHK
KaTTJIMK 3XTHMOJIHHAHT TAKCHMIIAHHI KOHYHH HOpMaJsl TAaKCHMIIAHHIIJAH
xuIall QapKTaHamy. Arap HMIynsCTApHHAT Maiigo Gymmm kamama 10°
ZHaH KaTTa TapTHOIH G¥ica, y Xon/a aMIIaHraH BOKEAHHHT TAKCHMIIAHHII
KOHYHH HOpMaJI 6y many.
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1.3-pace. KPX-3,6 xynbruBatop ocwnrad T-28X4M Tpakroprumur 6,5 ka/coat
TeaNuERa xapaxarnaunl, Oeroxa VTaapHu YTOK KMARUIAACH AHHAMHK JKAapagHNapu oc-
unmiorpaysaci: 1, 2 — KETHHTT YHT Ba Yan FUNpPaKiapra TYWrad BEPTHKAN I0KTaMa;
3. 5 — onx FEIUINPAKBNHT 4an Ba YHT TagHWIApHTa TYWIraH BEPTHKAN IOKJIaMa; 4-011
FEMpak YENT2 TaBeHp 3Tral  G¥iimaMa-ropHsoHTan foxjnama; 6-TpAMWIHHHD
xapunmures; 7, 8 —VEr B2 Yan eTaKuM FIIMPaKIApHUHT 6ypOBYH MOMEHTAAPI

B3, relinAvamik 3XTHMONIUTUHIHT TAaKCHMITAHWII KOHYHHW & HOp-
MaJ, €Ki yHra KU GYnran tacomuduii xapagnmapHu Kypuir GunaH Yek-
nanamms. MabryMKi, HOPMaT TAKCHMITAHHII KOHYHH MaTeMATHK Ky1IUIMa
Ba KOppelsEOH QyHKIMs Ounan Tymux TaBchpnaHamd. LIyHuHr yayH
KeifmHYannK Kypunanuran 6as3n Myaitss Tacomuduii sxapaéiiapHuHr Tad-
cnoTH cadaTHA2 MATEMATHK KYTIIMA B2 KOPPENSIMOH (YKHINMSHI &K1
GyHra MOC CIIEKTPAN 3UWIHKHH H3JTaHMH3,

JIMHAMIK TH3MMHMET aCOCHi TAQCHIOTH y3aTHII (bymcmmcn W(S) =
Dy(S)/Dy(S) mar nbopar. By y3aTHII QYKHUKICH KOMILIEKC JOMpPA S =
O i JAa THINMHWAT XOCCANApWHK aHWKNaiau. TH3NMHWHT YacToTasuit
'ra(bc:monmn Kyitugaruua ndonanan MyMKUH:

Wi e s ol D, (iw)
D, (i(®)"
By TacHnmoT TH3MMHMHT - XOCCANapHHHM YacTOTABMii JoMpana
aHUKNAINE, THHH YHHHT KUPHII TABCHpIApHra FapMOHHMK (YHKIHAIAp

Sin@L B2 cos@t HAAT (© - aliNaHWII YacTOTACH) UMBMKIN KoMOGMHALMSACH
KYPHHEINENATY PCAKIMACHHN aHUKNANIH,
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1.4-pacy. Kerma-xer nuxnja 6axapiraiurad TCXHONOTHK ONCPALHANAPHIHT TY-

3ITHID a —ymwios bep TaH fana GeTHHN WAKANaHTHPHW; § — Wuryn op-
rAHJIADHIHT TYMPOKHH 1OMIIATHW NMMKOHASTIApHHN Gaxonaw; Wi(q), Wi(z) — arperat-
HUHT AHHAMHK XOCCANIapHHH TaBCH(IOBYH KaliTa HIITAHTaH (yHKINS;

Adq), Py — TH3MMBTHD MADKyLTHK MyXETH.

Jlana 6eTn Npo(pHIMHAAT CTATHCTHK Ta(CHIOTHHUHT ()0 pMaTaHIaH
TaBcuH MaBXyn 6yica, TEXHONOTHK ONEpALUAIAp MaXKMYyHHHHT CTATH-
CTHK IMHAMMK MOAEIMHH KYpHIU, ATPEraTHHHT M cudaTuHu Gaxomau
myMknH 6ynmann (1.4-pacM). Bynga nana GeTuEmHr npodunm paxT (Him),
JaNaHUAT 6yitnaMa KaTTHRIMIA Pp(t) Ba arperamIapHUHr y3aTuil (yKH-
wigen W(S) xypuHMmmMoars OUHAMHMK TadCHIOTNAPHHUHT TacOTHGMHI
(yHKIHSICH cHpATHAA KApaIamy.

By TymyHYa TeXHONOTHMK skapaémwiapra A xyiuMIapHEHT
CAKIAHWINN IXTUMOJUTHTHHUAT Jaia TaQCHioTiapura >xuminii Gormmg
SKaHIHTHHY Ba yapHK BYXYATa KENTHPUIIAA TabaxanamTHpHiIran Xonaa
EHIOIIHII 3aPYPIUTHEH Hbomanaimn.

1.2.2 MTA HHBT TeXHOJIOTHK B2 3KCIUTYATALMOH HII KYPCaTKHLIAPHIa
IHHAMHK XAPaKTePHCTHKAIAPHHUNT TALCHPH

MTA HUHP JHHAMMK KYpcaTKHWIapu (Macca, JACTHK 3JIEMEHTIIAD-
HUHT OWKDJIHIH, HHEPIHUS MOMEHTIADH) ATPEraT O6LEKTIAPHHUHT IHHA-
MUK XOCCATIADHHH TaBCH(NIa#iny, SHeprus capdura Ba apaéHHUHT cHQAT
KypcaTKuWwiapura (MOUIoB GepHIN MyKYpIurH, YpyFIApHM KYMHIN, TYFPH
YM3MIJIH XAPAKATJAH OFHII, MEXHAT INAPOMTH Ba 6.) >XHOOuii TaBCHP
KkypcaTay. ByHu KyHHnaru MHcoIUIapAa KYpcaTHII MyMKHH



Myn (maya) GeTnparn HOTEKHCIHKHA CHIHO JTHLA SHEprHs capbu-
muEr yarapumy MTA HEHT JUHAMHK HapaMeTplapwra Ba XapakaT pexu-
Mnra Kapa6 Kyiinnarimya Kedanu. ATDETaTHHEr FIJUIHpArd TYCHKKA My
kenanu (1.5-pacM), HaTIXaja IINEA TYCHKKA yprnamu Ba GyHra arperat
KHHETHK 3HEPTHSCHHIHT GHP KUCME caphiaHai.

i P
7 S
7 M d
— Lt

1.5-pacm. MTA FIUIIHPaTHHEKT TYCUKKA YPIIIHII CXEMAaCI.

KiIHeTHK SHCPTIHS TCHTJIAMACcH KyHHIarisa E3uanu:
2 2
mUy m0%p
=My a
Ag-Ac= == (1.4)

Bynpa A, —OpHTYBYH Kyunap v, JHx.;
A, - 6apua KapIIMINK KyunapuauaT mng Jix.;

G ’
m, =E(l +d')  arperaTHMMT  WITADHIAHMA  XApAKATIAHYBYH

KACMJIapHra KenThupuirad Maccacu, Kr el M3

Vpy Oy — MTA HUHT TYCHKKA yPUITHIIAAH OJIVHTH Ba KCAMHTH
YN TEIMUKIAPH, M/C;

G — macca xyun, H;

’
&’ - maccanu KENTHPHII Ko3(GhHIAeHTIH;
g — OFUPIIMK KYYHHUHT Te3Nanum, m/c.

Koomumenr O " Kyiiunarn npoxanas anuKaiivms [4]:

§’=0,1+0,0001i, , 1.5)
TOpuTyBUM KywIap Uium:
Ag= M@, (1.6)

GyHma (o - eTakuM FHNAWpaK TYcUK ycthwra q OGanammnmkka
kyTaprnaérrania 6ypunnu 6ypuaru, panvax;
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M — TpaKTOPHHHT SIpHMYKJIapHAAry 6YpOBYH MOMEHT, KHM;
izp — TPAHCMHCCHSHHHT YMYMHI y3aTHII COHH.

MTA xapakaThaHaJurad #iyn ODpoQHIHMHATM HOTEKHCIMKIAD B
JOpUTYBYM Kyunap y3rapysua ga Gy jarapuiul 3XTHMOJIMI XapaKTepra 3ra
Gynrany yuyH 6y Kywlap HIUH TPaKTOPHMET €TaK4YH FUJIINpAaKIapura el
THpHnaguTau 6ypoBun MomeHT (M,) EMHT Ba HOTEKHCITUK OaNaHIJTHTH G
HUHT BapranusaciTa Gornmk 6ynann:

Vahg= Ve (Myx@o), 1.7)

L —9q
L £
L-q
T
Bapya Kapmwiuk KyulapHEWAT WOMHH Kylinparnya ugonanam
MYMKHH:

1.5-pacmpan €059 =

Bynpan %o =arccos (1.8)

Ac=Ag+Ap+A, (1.9)

Gynna Aq, Ay, As— Moc XoJija KyTapWiHIlra, arperaTHUHI eTakHH
FIJIARpAKNIapH TYCHKKa YpUIraHfa, arperaTHIHT XapaKkatiianyuiunra IHep-
7"“‘ capdm, H’K'

Ay HUHT KmitMaTi arperat MaccacwrwHT kyun (G) ra Ba arperat

FHPIIK MAapKasy BEpTHKAN KOOPAMHATACHHHHT 3rapiil BapHALMACH Vi
«Bo1 — hy) T2 GoFIHEK.

Aq=G Vi (hoy - hyy), (1.10)

6ynza h,, — arperat oFip/mK MapkasuHHHT Z YKi1 6it1ab Gounranrny
KOOPIMHATACH, M;

hy, — arperat oFHpMmIK MapkasuHMHT arperaT q TYcHK GanaHUTITIINA
KyTapiiIraniara z jiu 6yiina6 koopmmaracn, M.

hy, HEHT KuiiMaTH Kyiinnaru udonagan anuknanau (1.5-pacm):

_gb+h, -L—b-r, +b-r,cos0,
L
by, mwET KuitvaTiEn (1.10) TeErmamara KyHNG YHKaMU3:

hy, .11)



b+h,  -L-b-r, +br,cos
A, =G{q ut - % «COS @, _hw}, (1.12)

Vpwinmra capdnanaguran um (A,) M Kyiunaru udona 6yitnua
HEKNAMI3:

PV, _G_(qb+hml_—b1; —by,cosp,
2 it

myu;, mu,
i hm}—A.,—[ o 2"),(1.13)

MTA HuHT TyCHKKA YpUNTaHIATH TE3NNTHHU Kykimnarn ndona
yiinda asmKaiivis [14]:

D 5 =—ll 1,8-g™ v ;‘96"«” +0,64-9>* -0 ;“"""'°’]+u

Vprium BakTHHH KYHHAATH MyJIOXasajapra acocaH OenrmiaiMmb3.
Bu3ra MasIyM GYIIraH reoMeTpHs TeopeMacu (SpHM BaTap KBaJpaTH YHTa
[[EPHCEOUKYISP AUAMETP KeCMAJAPHHHHT KYNaiiTMACHTA TEHT) ra acocaH
Kyiuaara HhogaHy oaMH3:

o2

8'=MDx-q)=Dk-q

Bysgan S=./D,-q. Bumobapns, FUNIHPAKHAHT

D
TYCHKKA KYTAPHIHIIN YuyH 3apyp 6¥aras Bakr t= gl

»
KyrapunuimHusr Ypraya TesaHumi Kyiunaruda 6ynanm:

d,) _2g_2q’ 2o
dt ) DTS 2
)

6ynamu.

Funnupax 6ananUtiri q ra TeHr 6yIran HOTEKHCIUKAAH YTaéTranaa
3ap6ra yupaiinu. DnacTik aneMedT 6ynmaca, 3ap6 aHepruscuHuHr 6apyacu

Funadpax Joku P, Maccacura Gepuiran 6ynap sau; IyHAa FUIAUPAK Mac-
dv
cacu | 5,

dl) BEPTHKAJ TC3NIAHULI 0]'[1{6, HOTEKHCIHKIAH
Y



P_(dv
U naifaga Kymnmda, T“(I) ra TeHT IOKIAMa A0 KHnan.
5\ =

(‘:ll] =10g Gynrasza FENIHEPAKKA TABCHP ITYBYH NHHAMEK IOK/IAM
Kyitnaarnya 6ynap sqm:
P
prpiicidnile. o p 10 p
Zhdr ) g

Hlynpait xwimb, KypWiraH MHECONNA FIIAMDAK TYCHKKA YDHITE
TANTAA AAEAMUK foKkiama P craTvk roxiaMafas 11 6apobap xarra 6yngE
XaKMKATAA 3€a, MACTHK IPHAHAHT MABKYAIMIE TY(aiinn pa ypuiHm Kal
BaKT t JABOM JTraHM y4yH P, HOKIAMANE FIIMUPAK MaccacH OHKY
FHJIIApakfarura Aac6aTan Gomxaya kygum onagy. lysna daxar a1actd
oneMeHT Jedopmauyananub, 3ap0 3HEprHACHHM I0TanM B2 YHI
CHKWIMIIAATH  3N1aCTWK  HeOPMaUWSHWAT  TIOTCHOWAN  3HEprufch
KYPHHUIINNA Y3UOa TYIDI26, HIOKANaHWIN MOIATa Yaraprupany. Kedinnga
niK, AedOpMAUMANAHTAH 3MZCTHK 3NEMEHT (IIMHajap, ocManiap) HHH
JHEPIMACH KAHETHK 3JHACPIrAsTa 2i0IaHNu0, FRNAWPAKHH  acTa-CeKHl
KjTapunnmra Max6yp 3TamA Ba YHUHT TeGpaHHIINHN Naiifo Kymann. Teb
PaNMIIIap aMIUIATYAACH Ba 9ACTOTACH 3JIACTHK JJICMEHT Ta()CHIOTHHHH]
dbynkauach 6ynami. I¥yHaa anacTAk aeMeNT TOMOHHAAH P, joxiamara E:
P,, IoK/iaMajial FINITHpaKka y3aTANafuTan Makchman xymmmnvua C, auma
MUK Kywlap KWiiMaTHaH ommMaiimu. Byspa C — 2nacTHX 37eMCHTHEHI
6uxpmurn. [ysgail xumub, aMacTHK 3NMEMEHT JMHAMHK Ky FMIYJIBCHHE
kabyn Kwwiajm, 3ap6 SHEprHACHEH y3uja TYILIAlIH Ba, cyHrpa, HECGaTak
KaTTa BaKT OPAIMFHAA acTa-CeKHH arperar acocura 6epamy. HoTexHCImK:
Kka [yd KellTaHJIA PEccOpaNaHMATAH MaccanapfiaH naiino Gymanuran 3apb
HMHT TabCHpP 3THIN BAKTHHAHT KaTTa GYIMIIM arperaT acocura JHHAMUE
TabCHUPHH KaMaHTHPAIH.

MTA HOTeXHCIMKIAp[aH YTaéTTaHNarH AWHAMHUK XAPAEHIAP OC
IIUUIOTPAMMACHHAET TAXIVIH ATPeTATHUHT TeOpaHHNUIApHTa 3SHEPIHS
cap(uHH Xyiujaraga udonananmra aMkoH 6epu:

Ak=[A-e""- sin(mt+u)—-MkJ-(on, (1.14)
Gynma A - FANIMpaK HOTEKHCHMKKA HYd KelraH maiitaary Gyponun
MOMEHTHIHT aMIUTHTYACH;
h — cynum ko3pduHenTH, Te6paHMIN AMIUTHTYJACHHHHT ACTa-CEKHH
KaMaiiHmyHy Genrmalin;
{ — TebpaHMIIIAPHAAT CYHANT BAKTH, C;
0 - FWIIMpPAKHAHT GonuianFad 6ypmmmm 6ypyarny;
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M, — TpPakTOp €TaKyM FIIIWPAKIAPHHWHT TYCUKKA ypWIMacuaaH
JITHHTII SIPAM YKJIapAarn 6ypoBun MOMEHT.

Yonmuk arperaTH TYPJIH TEJMKIApAa MIUIaTaHa arperat obbexTia-
)i JUIHAMHK TadCHIOTIIapHEUHET y3rapHmuHA HaxapraH
"aIKAKOTIAPHMIBIAH Ky3aTHII MyMKuH (1.6-pacw).

wi) \

10

I scasim
[

4.0

40 20 3 40 sow,c

1.6-pacm. MT3-80X+KPX-3,6 yonug arperaTii G1iaH cyFOpHIraH KaTop opaia-
PHI OMUIATHIA X2iioBYNHIHr YDHHANFUAA TeOPaHHIIAD BEPTAKAN TeaNaHMuLIA-

purvT y3ataor dynkuuscn: 1-7,25; 2-11,1 xv/coaT Teamikaa (IITPUXIAHTAH YH3NKIAD
— 3KCTIEPHMCHTAN, CHINPFA MH3NKNTAp — XHcobnanrawn).

Hotexucmuoiap taseupy 7,25 kv/coaT TeanMkia xapaKkaTjJaHTaHaa
anr k¥, 11,1 xM/coat ma aca 3HT kaM y3aTunanu (1.6-pacM). ArperaTHHHT
Xapakart TE3NUrK oMM Ounas HOTCKHCIMKIIADHUHT ArperaTHUHr I0pHIL
KHCMHTa TaBCHPH Kamasau, 6yan MTA FUIAHpakiapiHEHT HOTEKHCTHK-
nap Gunan KoHTaKTAA GYNMIN BAKTUHMHE KaMaiuuy GMIaH TYLIYHTiPULL
Mymiun. Teamix katTa 6¥arania HOTEKWCIHKIAD TAHCHP SHEPIHACHHE ar-
PETATHYHT IOPWIT KMCMAUTA TYINK Y3aTHIITA YITYpMaiiu.

VpHMHAMKHENT peccopanaHral KMCMUHMHT JMHAMMK NApAMETpNApH
(macca, Gvkpnvru) wu YarapTipnb, MEXaHN3ATOPNAPHWHT MEXHAT Wapo-

UTIAPHra HOPMATHB TaNaGnapHH KOHAMpPAINIaH ANHAMHAK XapaKTepHCTH-
KaJTAPHY OJTMII MYMKHH.

MT3-80X+KPX-3,6 arperaTi Te6paRWIITAPWHUHT Teanannmmapn T-
28X4-+KPX-3,6 arperati TeOpaHUIUIAPHHUHT Te3NAHUIUIAPUAAH OPTHK.
Bynn GupHHUYM arperaT MacCACHHHMHT HKKMHYMCHHUKIIAH 400 r ra op-
THKIUTH GWIan TywryHTHpum MyMinH. VpURINKHUET JpTava KBajpaTHi
TEe3NAHUIUIAPA TYPTKMCHMOH TeOpamumurap Gyiimua pyxcar asTHAran
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menépnap (0,5-1,2 m/c?) ra axun pa T-28X4+KPX-3,6 yuyH 5,2 km/cc
TeaNWk/a Xapakamiadrasga 0,65-1,3 m/c* vy Tamrkun stagn. Kypcatar
arperaTiApHUET PABOH XapaKaT/IAHHIIH KOHHKAPIIY 3MAC.

2-BOB

XAPAKATIIAHYBYM MAINHA-TPAKTOP ATPETATJIAPMHWH
CTATHIKA BA JUHAMUKACH

2.1 MTA ra Tancup 3TyBYH Ky<Iap Ba MOMEHTJIap TAXJIIIH

Yuymnii xonga MTA ra xyifufars TamgH Kywiap Ba MOMEHTII
TabcHp 31anu (2.1-pacy, 2.3-mnoBa). By ky4 Ba MOMEHTJIAp KIIACCHK MEX
HHK2HHHT MabiIyM Homanapn 6yiinda aHMiIaHal Ba ABBAJIIAH Mablly]
Jarapmac xaTtanmaxiap, e xucobnananm.

1. Tpaxtop anoxmpa xmemnapummur maccacn (Vi) B2 KHILIC
ximamuk MammRacnuusr Maccacu (M_.,). BynapHisr Hatmxanosuncn (M
GyTyH arperaTHHHT SKCTIYATAUHMOH Maccachra TeHr 636, oFupink Maj

Ka3Hra Kyiuiras.

z ) 2y \
]
/
JARR\Y Ze
e R SRR IR ey | ),
ey e = il TR A//’
7 1 e ir S i
*x V |z ¥ :' Sl
(O TR =
G
3 My, Perke
7800~ Koz _
{/" hiy L
===
g \ ",‘ £er| o ‘D\\Hb
4 q.L NPy
A PR P2 F..', |
a £ & ! Ra === Roe
4 [agiadg il ?p..

—

2.1-pacm. Mim XonaTajia SKHID arperaTHTa TAabCHP STYBYM TAIIKH KYUTADHHH]
XHcobnam cxeMach.



2. ArperaTHHHT JKCIUIYATAUMOH MACCACHHUHT HHePIUS Ky4H
’ P; = - (Mip + Mex) Js (2.1)

6yHMa j — arperaTHHHT TYFPH YH3HKIN-WITAPIIAHMA XapaKaTHHIHT
FC3NAHNIITH.

P; KyuH Te3JaHim ifyHaMI 6yirab TabCHp 3TAaAM Ba arperaTHUHT
reananmm Grmad XapaKaTIAHHLIATA MOC KeJlaqH.

Zy BA O — ATPETAT PECCOPANAHTAH MACCACH OFMPJIMK MAPKASHHMHT
BEPTHKAJ CHIDKHIIN Ba GYiiTaMa BEPTHKAM TEKHUCIMKIA OFUPINK MapKasu-
HUHT aTpoduaa Gypyakin  CHDKHIHMHUHT YMYMIAWTAPWIraH KOOPAM-
HaTanapy;

7, BA Zy, 7; BA 7, — TPAKTOP ACOCHAATH HYKTANAPHKUHT OJI BA KETHHIH
yinap yctria, KabuHa Ba Xaif1oBuy YPUHAWFHHWHT BEPTHKAN CHIDKULIN;

M,, M,, M, Ba M, — MocC Xonjia arperaT MaccacH, TPakTOp OfJ Ba
ch‘nmm TagHWIAPHHAHT MACCACH, XalIOBUMHNHT MACCACH;

G,, G, Ba G, — arperar, TpakTop OJI Ba KETHHTH TasHWIAPH Macca-
7=cmmnr OFHPIMK KySIapi;

R, Ry Ba R, - KYPOTHUHT TOPTHII KapPIIHIHK Kyl B4 YHHHT TPaK-
{Topra TapCHUp 3TyBYI TOPH30HTAJ BA BEPTHKAJ TAIIKIL 3TYBYILIAPH;
’ ’

] Rpoeo Ry Ba R, - cesika COIHUTHHMHT TOPTHINTA KAPIIIIHK KyHH
BA YHUHT FCOPH30HTAN B4 BEPTHKAJ TAIUKII STYBUHIIAPH;

P, P, Ba P, — ypuHMa TOPTHII KyYW, TPAKTOD ONI BAa KETMHIH
FUIAMPAKIAPAHYHT FHNAMPALINTA KAPUIIHK KyuJIapy;

Mot o

w1 X w2y u,l,P"z,; - IHHATAPHUHT OYiUTaMa (TaHIeHIMAll) Ba BEPTH-
Kat ifymaJImnapaari 3NacTICUINK Ba AeMIT(peplan XapaKTepcTHKAIAPH;
P, Ba P, P, — arperat o Ba KCTHHTH TagHYWIAPH Ba CEslIKa Macca-
CHHMHT peaxiys kywiapi; T, Ba T, — cesiika TasgH4 FIIIIPAKIAPHHIHT (s
TABCHPUAA TOPTKWIAD TH3UMH CHIDKHIAHIA Kamak 6Yitnab Tabcup sTyBun
T, TamKH Ky$ Ba TPAKTOPHIHT KETHHIH YPHATII TH3NMIIATH THAPABIIK
LEJTH/D TIOPIICHHHUHT CHIDKMINHTA P KapuimiuK Ky4YH TEHT TabCHp ITYB-
UYICHHVHT TOPH30OHTAN BA BEPTUKAN TAIKAN 3TyBumnapu; M,, Ba M;;, M, -
CTAKYM FRIJIMPAKIAPHHHI OypOBYM MOMEHTM Ba ONA XaMId KCTHHIH
, FIIMPAKITAPAMHT AIUTAHNIN HECPLNsT MOMEHTIIAPH;
C,, Ba Cp; 4C  Ba C, — ot BA KETHHIHM LIMHANAP, AMOPTH3ATOPIAD
B2 Xaii[0BYM YPUHINFHHUHET GnKupiuk KoahhuuenTis;
K, Ba 2K,,; 4K, sa K, — o Ba KeTHHTH IIHHATAP, aMOPTH3aTOpIAp
BAa XAMJOBUM YPUHIMFHHMHT Kapmimwmk koadduumentnapyu; Py sa P
XABOHMHI KapLIMIHK KYYM Ba arperaTHUHT MHpeIys Kyul; q,, 4, Ba ¢, — ar-
PEraTHUHT XapaxaT Hynuuard HOTEKMCIHKIAPHMHI TPAKTOPHHMHI OJJ Ba
KETHHTH FUIANPAKIAPUTA BA CEANIKAra TABCUPH; M) BA (), — OJIJ Ba KETHHTH
FHIAMPAKITAPHAHT aiiiianni 6ypuak Te3nMKIapy; T, Ba ry — OJJL Ba KSTHHTH
FUfUANPAKITAPHAHT pajaycnaph; Z, X — BEpTHKANl Ba FOPH3OHTA KOOD/IH-
naTanap yiu; d - KyporrKaprniik KYqHHHHT TPAKTOPHUHT PECCOPANIAHTaH

e Ay
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MaCCACHHIHT OFHPJINK Mapka3nra HAcOaTaH MOMEHTHHUHTI TAhCHP €JIKa
h, — ¥pHATHII MeNMXaHW3MH CTOMKACHHHUAT OaaHIATH, b, . - XypoI Tyl
pwmb, MTA craTHK MyBO3aEAT X0NaTaa OyNraHIa peccopajlaHraH Ma
OFHMpJIHK MaPKa3HHUHT BepTHKAJ KOOPIMHATACH; 4, b, 1 — arperat pecco
JIAHTAH MAccacl OFHPIIHK MapK43HHHHT KOOPJHHATANAPH Ba TPAKTOPHI
6yinama Gasach; b, by, — TPaKTOp WIMOFMEATH Ky4 KYHINTaH Map!
HYKTAHHHT KOOpAMHATANApH; h- ArperaTHUHr OFHPJIMK MapKasu]
VpHATHIN MEXAHW3MH KPHBOIIHIHHHAT YKHra KYHIIraH FOPHU30OHTAI T
ki1 5TyB4M T, KySUHUET TaBCHP HyKTacurada 6ymrau opamuk; 1, 1, Ly, |
arperaTHUHT PecCOPANAHIaH MACCACHHMHI OFMPJIMI MapKa3HIaH ypHAT
KPHBOIINNHMHHAHT YKHTa4a, TPAKTOP KETHHTH FUIOMPAKIAPH-HUHT YKHJ
ypHATMAHH TpPAaKkTOpra OMPHKTHpHII UIADHUPUHUHI  YKHraya
ypHATMAHHHT BEPKHTAJl CTOMKACHTaYa, CEA/IKA COLIHMIM KapIUMIAK Ky4)
DHHHUET JXaMJIOBMHCH KyiflIraH Mapka3raya GyiraH opaiukgiuap; a,, 2
FHIIHPAKIADHART YKUaH TPaKTop OJJ Ba KETHHIU FWIAHPAKIADH PE!
LHSTADUHEHT TAhCHP HYKTAacHra4ya POPH30HTAll Macoda.

3. Jipuraten aiinaHyRun KHCMJAPHHHHT Ba OyiliamMa BaLIaf
ypHATIIran Kyd y3aTMac [JeT/UI2PHHAHT YPHHMA KyWIapH. ArpareTHH
GapKapoplalran HIl PeXXHMEAA ABHrATeNl AHIAHYBYM MACCAIAPH HHEPI
Ky<@IapH MOMEHTHHHHT KHiIMaTH [aBpHil y3rapai, JEKHH KHHETHK HE
TUSHEHT JaBp HYBNATH YpTadya KUMMATH Y3rapMail Konaau. ArperaTHy
HOOapKapop XapdakaThja JBUTaTe]l Ba Kyd y3aTMa  adNaHyB
KHCMJIADHEHMHT YDHHMA MHEpLHs KyWIAPHHHHT KyIIMMY2 MOMEHTH Hai
63y1anu. By MOMEHTHHHT KHiIMATH [BATATel] BA Kyd y3aTMaJIapH AlJIaHy
4y KHCMIADHHHHI THPCAKIH BAIra Ba IOPMTMA BaUIAPHUIA KeJTHPHIIL
MHepLHsS MOMEHT/IADMHUHAT KYTIaWTMACHTa TCHT.

4. Jipnraten KaiiTMa-mirapuianmMa XapakatianyBsan Maccalapui
mHepnus MoMenTiapy. [lpuraten 6apxapop pexuMia uuuiarapaa 6y xy
JIAPHUHT KMEMATH Ba HyHATHIIN JaBpHif ¥3rapany Ba TPAKTOP aCOCHHHI
Tebpanmmmra cabab 6ymann. [{BuraTeHIHr KaiiTMa XapakaTIaHyBYH Ma
CaNAPHHMHT KMHETHK 3HEPTHsICH XaM AaBpHii y3rapanu, nexun Oy aHeprn
HHHT JaBp HYMJIArH YpTaya K}itMaTn yarapmac cakianajir. JBrraTel Tif
CcalIi BaNHHUHT aiTAaHAIN Te3IHIMHH Y3rapraprania 6y ypraua KuiiMi

MOC XO0JIIa y3rapazu.
5. Evaxun pa eraknanysun runpupaiiapnunr My, sa M, xamiuon:
MOMEHTJADHH XOCHI KWIYBYH YPHHMA HEepuus Kywiapn. TpaKkTOpHIE

4
WIMOFHIATH TOPTHIN KyYH yMyMuii xonna iyn 6erura nucbatan @ oy
yaK ocTHAA HyHaNnraH 6ynamnm.
6. ETaknanyBds Ba eTakyH FHIAHPAKJIAPHMHI TALCHDHAA Maiif
Gynaguran P, Ba P, Tynpox peaxmms kywiapn. ETaknaHysy
FHIIUPAKIADHAAT FHNANpAIINTA KAPUIMTAK Ky4n ifynm GeTHra mapane



[iyHANraH Ba FIUIIMPAKHHHT FEOMETPHK YKHIAH T, OpanuKNa KyHuinraH
Dyub, Kyitraarn ndoaa 6yifnda aHnKIIaHau:
_My-M

N

B 22)

Gynaa M, - FHIIHpPAIITra KaPIIAIHK MOMEHTH, KHM;

M — eTaKJIaHyBYH FWLTHPAKIAD YPUEMA HECPIHS KYWIADWHARL MO-
MeHTH, KHM;

f, — eTAKIAHYBYH FUIIMPAKIAPHAHT JUHAMUK PAJUYCH, M.

Eraxuu FUIgupakka P, TYNPOK peakliiscy iyn GeTura THi (HopMmar)
itynanras. By peakiusHMET COH KMAMATH TPAKTOPHHEHT Ul IIAPOUTIIAPHIa
Kapal aHuKNaHamu. YpuHMa TopTuil kyunm P, iiyn Gerura mapanien
iiyHanral Ba eTakull FUIAUPAKHUHT TeOMETPK YKHUAaH I, OpaliKKa TabCHp
aTagy. YHWHT KHitMaTH Kyitngarn ndofagan annKIanaan:

M,-M,
- )=
e e g D (2.3)
2

6ynzna M, — etakun MomenT, KHM;

Mj, — €TaK9 FUIANPAKIAD YPUHMA WHEPINSA KyHTapUHUHT MOMEHTH,
kHwm;

T, — CTAKYH FUIIMPAKHIAT IWHAMUK PABYCH, M.

VpuEMa TOPTHII Ky TPRKTOPHIHT XapaxaT Hyjiira JouM napasiel
ifynanran Ba GYTYH arperatiu WIrapuiaHMa XapakaTnantapamu. Etaxun
FHJIIMPAKJIAPHIHT FIUIIHPAIINTAa KapUIUmK Kyun ifyn 6ernra mapajuien
itynanran pa Kyifimarn ndosa Oyiinya anukIaHamm:

P

(g

£ 2.4)

Gynaa My, — CTAKYM FUIIMPAKIADHMET FHIIHPALIMTA KAPIIMIHK
MOMEHTH.

By peakuMAHUHI COH KHIMATH ArpEraTHHHC M IIAPOHTIAPHI2
Kapab aHuKIaHa 1.

ArperaTra TabCHp ITYBYM Ky4IapHUHT (2.1-pacw, 2, 3-mioBanap) Ke-
THHTY, FUIOMPAKIAPHEHD TassHd HYKTaNapy opkany YTyBYH YKKa Hucbatan
MOMEHTIAPY KYHHIaTy KYpUHUILAA €3MIanu:

P,d, +P,d, +P,d, +Ph, + chosqz‘hxp -Gd=0 (25)



Gynna P,,d, - eTakum FIULHPAKIAPHHHT FIJIIHPANINTA KapUIv]
MoMeHTH, KHM;

P, d, - eraxnaHyBuH FHANHPAKIADHHHI FHJJIHPAUINIA KapIIHII
MoMeHTH, KHM.

Arap 6y HKKH MOMEHTHH Moc Xomja My, Ba My, opkann ngonanac:
yiap *AMIIAHTaH X0Ja 6yTyH arperaTHHHI' XapaKaTIAHUIIATA KapIIHl
MOMEHTHHHU H(oJaNaHIL.

,

h,, - Thpkama ynmaWraH mapTiM HyKTa GanmaumunTH, Kyhnma
HuchaTAaH aHUKNaHAAN:
’
h:p =h, +lkptg¢ (2.6)

Oynma l, - THpKkama yNaHTaH XAKMKHA HYKTaJaH eTaK"
FHIIAPAKIAPHEHT yxurada 6yyiran 6yiinama opammx.

ETaxnaHyBuyd FRIJHPAKHHHT HOPMAI pEAKIMs KyUH cosg's
6yranna Kyiinnara nonaaas aHUKIAHATH:

_Gd-Ph,, =B b, —M,
2 L :
TabcHp 3TYBYH KYWIAPHHHT BEPTHKAJ TCKHCIMKKA TIPOCKIMANAp)
HIIHT TeHI/IaMacH (2.1-pacMm) Kyifnaars KypuHumga 6ymasm:
Pz1+Pzz_Ga—Pkptg‘p,=O (2.8)

@7

By Tenriamara P, peakiusHHHT KHiMATHHY (2.7) TeHTIaMaIaH OJIH
KyaMu3:

,
—an

G,d-Ph, —P,h
L

kp

P, =Gd+Plptg¢' (2.9)

P; mHCpIMS KyuH TeaNaHyBYaH XapakaT IapouTiapujia (2.5) sa (2.7
TeHrJIaManapia TYpiH HIIOopain Oymumm MyMKHH, MacajiaH, TpakToj
koifnaH Ky3ranrania 6y HHeplHs KydH IUIOC HIIOpa, arperaT TYXTaryHr:
Kajap CeKHHIAIK6 XapakaTJIaHTaHZA 3ca MMHYC HIOpa GwiaH oJMHa[y
ArperaT TOpH3OHTaJ ydacTkaja Gapkapop XapakaTiaHraujia (2.1-pacM
P,, Ba P;, peaxnus KyanapH Kyinaaruda nonananaji:

G,d-P,h,, —M,
B, Sy o
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: G,d—P.h =M,
pﬁ=Gd+Pbtg¢'———"—-—lIL_—{,

Arperar  rOpH3OHTAN  TEKHCIHKAA  Ky3FaiMail  Typrasia
nuEpaknapra Py, Ba P, CTATHK peakuusiap Tascup sTamd. (2.10)
HITTaManary Gapya Ky4wiap Ba MOMCHTJIAPHH HOJra TeHr/ab, TpakTop
3FalIMaif Typras XolnaTaa KYHHAATHIdPHH OJIAMH3:

(2.10)
|

d Eed
Pue=7Ce, Bon= G (2.11)

TpaxTOpHMHT OJI B4 KETURTH FIITHPAKJIapUra TypJH IapouTiapia
bCUp 3TyBuu Py pa Py, napuu xuécnacak, TPaKTOp KMUUIOK XJKanuk
AIMHACHCHS XapaKaTIaHraHaa XaM, TOPTHII Ky4H iy 6etura mapaswien
/HANTPaH XonaT/a Xam, Oy peakuus KyunapHHHHT Y3rapyBdan IKaHIUTHHU
'pamus. P, Ba P, peakiMsSNapHMUHT Y3rapHIUNTa HOpMan fokiamaiap-
THT OJIJ Ba KETWHTH FIJIAWpAKAAp ypTacuia KanTa TarcCHMIaHnuIn cabab
/magy. Onp FUIMPAKIApHUHT CTATHK TOKJIaMacH Kamalfranaa KeTWHrH
UIMVPAKHHT 10KJIaMacl XaM IIyHyara omragy Ba aKCHHYA, JEKHH Pz, Ba
»» HUHT finrunjgncn G, ra TeHr 6Ymmib xona Gepann. Hopman roxmamanap-
THT OJIR Ba KETHHTH FIUUINpaKiap Ypracuna TaKCHMIAHNIINTA arperat
FUPJIHK MAapKasHHUAET 6YiinaMa KoOpIHHATACH XUIUIHIT TARCHP KypcaTany
|. Funmupaxmn Tpaktopiia OFHPIIK MapKa3H KEeTHHTH FIULIHpaKiapra
(uH xoitnamami, 6ysna P = (0,65-0,7) G, maprtu xcobra omnamm. Ke-
THTM FANEpAKiapra TYWANATaH Macca KaMaiTaHJa TPAKTOPHMHT [y-
POK Orman miammmnns cycTIaai, O FIIIHPaKIapra TYFpH Kenaural
acca kamaliraHjga 3cd, YNAPHUHT GOIKApWIMINNM Ba TPAKTOPHHHT
yilmama Gapkapop XapaxaTHaRumm éMoHnamraan. HopMman rokimamManap-
WHT ONJI, Ba KETHHIHY FINIHPAKIAD YPTACHNA KaliTa TAKCHMITAHUIINIA ar-
CTATHHHT KOHCTPYKTHB MapaMETPIAPH XaM TAbCHP 3Taau. TpaKTOpHHHT
Vimama Gaszacu KaHYAIMK KUCKA, OFMPIHK MAPKasH Ba THPKAMAHHHT
JAPTAM  HYKTACH KaHYanMk Oanmaspy okoipramran 6yica, lokmama
iwiaupakiap Ypracuia MyHIauik Tes KaliTa TakcuMIaHADH.

2.2 Funpnpaxuunr gedgopManisianaaiuran o3ana FIIRnpanm
Xycycusriaapn

FrnmipaxHunr FUIQMpAIl HA3ApHACHOAH MaBIyMKH [5], Tympox ne-
YopMauEsc 6Mp BAKTHUHT Y3uIa yyTa ¥3apo neprneHauKkyIap: jana Gern-
4 HOpMaJl, FINTIMPAKHIHT afiaHuII TEKUCIUTAra HiucbaTal KYHIANaHr Ba
Viinama jiynamuuuiapaa cogup 6ymami. By nedgopmanmsnapuuur 6upun-
MCH TYMPOKHUAT 3UYNAHUUIMHN, UKKAHYMCH — TYNPOKHUHT aTpodrnapra
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CHKIUTHO YHKHIINHE Ba YYHMHYACH TYHPOKHHHT Xapakat ifyHamnm 6§
CHDKHINHHH TaBcH(uaiimn. Tynpok xapaxar HyHammum 6yiinab cn
ragga O6@p BagTha XaMm 3HWIaHAmH, XaM cypunajgd. By medopmanys
HUAT §32p0 HUCOATH TYNPOK X0JaTH, FHIAUPAKHIHT FIIIHPALI KHHEN
KacH, FIUPAKHHET 5HH Ba XapakaT Teanurura Gornux. Kywid s3m
raH MAHA XapaKaTN4HraHoA TYNpoK NeOpPMAIHMACUTa YHHHT XYCYCH
PAKTEPHCTHKACHAAH TAWKAPH, IIMHAHAHT OMKHpiury Ba Gy GuKupm
TABCHP 3TYBYH IUHHANATH XaBO GOCHMH KaTTa TABCHp KypcaTanu [8].
HAJIaTH XaBo GocuMy eTapiuda KaTTa 6yIranna pa GUKHPIHTH MEbe]
10KOpH GyNraHga FHIOApAK H3HHHMHT KecHMH 2.2-pacMia KypcaTi
maknaa 6ynamy.

=

9

et
T

9

2.2-pacw. FungupakWumT TYNpOKKA YpWHraH koiimga  GocHmnapi
TAKCHMITAHHIIH,

BocuM kam 6yirasga H3HMHT Ty6H sgccu 6¥116, Tynmpokka q’ 6oc
nap sublopacu xam yarapaau (2.2-pacu, 6). Illunaparn Gocum xyna |
6¥1ca, H3HUHT KecUMH KaBapuk Liakina, 6ocumiap anblopacd — HKK
6YpTUK (TuKuK) v Gynamy (2.2-pacM, B).

TTHeBMaTHK FHIAUPAKHUAT AeopMalUsaNaHyBYH €D/ FHIAHpALD
KapIIWINK MIMHAHHHT FWIAMpAlira KApUIWIMIH Ba FIUIAUPAINra €pH
kapunurinan nbopart. JedopmauyananyBun MHEBMATHK FAIWPAKH
FIIUpAlIHra TYnpoX (ep) HUHT KAapINWIHCHHM AHHKIAIT MYpaKi
6nranugan, 6nuknp (MyNaT) FUNAMPAKHAHT FUIAWPANI SkapaEHUAHA KYp
MyMKHH. Bympmait Fummupax peopMauManaHyBuy FIUIIHpaKka HHcoa
KaTTapok AUAaMeTpra ara, JEKWH TYMPOKKA 3KBHBAJiCHT (OMpHCK, M
TaBCHP ITaMH.

OKBHBaNeHTIMK  wapTdH  AedopMauHsiaHysun — Ba GO
FHJIIHPAIJIAPHEHT TYIPOKKA YPHHHLI TeKHCIUruaa 6yiitama Kecum
JIapHHHHT 6Hp-6upura Moc 6ymummaan n6opar (2.3-pacm). SpuM Bas
Y3YHJINTH Kyitunaruda 6ynamm:

AB:JICZ _[rc -(hz —hmz)]2 =Jrk2 _(rx -r2)~ (2]2)

6yuma b, = Gk/C,'; - MIHHAHEHT HOpMA AedopMaLHsIcH,
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I, Ba 1, — AeOpMalHsUIaHyBYH Ba GUKAD FIUIHPAKIAPHHHT 3PKHH
(1Y CH;

h, - FUIIHPaKHUAT TYIPOKKa GOTHIN H3HHHHT 9YKYPJIHIH.

VKKUHYA TapTHOMH KATTANHKIAPHH 3BbTHOOpra ommacak, (2.12)

ONIATAH:
I, =T, I+h"'7
h, (2.13)

Funpupaxuuar G, HopMan IokIaMacd TYIPOKHHMHT KapIIMTUTH 6u-
H MyBo3aHaTnaHamu (2.3-pacm).

Gy = ["Bib-dx, @.14)

Hia b - Frappax (M3) KEHrHUri.

FunaupakHiHr FHAGUPAIIKTA TYNPOKHKHT KapUIMIMTHHE aHHKIAII
VH U3 XOCHI KHIMIITa capdUiaHafurad Wi MabiayMm Oynmmm kepan. By
1 (2.13) ndopara acocan Kyiunary KYpuHHILAA E3WTanM:

pl

h!
Apy, =C,027-1, et (2.15)

OpKiH FUIMMPAKHMET FIJJIHPANINTA TYMPOKHVHT KapUIMIMK Kydn
.15) man:
h,

pi=tee ¢ pla
e fes @.16)

Flmmxpamm TYNPOKHHHT KapIIMIIMK KYBBATH:

Ni, =Ppv,, =C,bohp+1/p+1 @17
Frumpaiira TynpoKHHAT Kapiuk KoaGdnmuenTi:

'l’l'H (2.18)
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2.3-pacm, Fungupakaunr aeopMyuuananyByH cpaa FRIINPALIH.

FOwnama 6wian gebopMauysuIaHAIUTaH TYNPOK ypTacupard o
GorFmaHuIIApaH GHpH:

P=C,h}10 (2.19)
HH KIutacak, Kyiugaru HhonaHu oNaMiu3;
G, =Cpb [ h*dx (2.20)

(2.20) HM MHTErpaUIaTaHAAH CYHT, IOKITAHANI Ba JOKCH3JIAHUII Y4
xacuza C, Ba [L Hu 6Hp xwiga Kabys KWicak, y3el-Kecin Kyiugarn o

HHU 0JIAMHU3;
et
G, =C,b,/2r, - 1—5 hSgsshho=| (301)

Kymumix Tynpoxmap yuyH snactuk fedopManysiap ILTACTHK
(opmannanapnan anua kam 6ynanu. IyHunr yays 6uxup FIIIMpPAK 1
Ba GyHIAH OpPTHK TEAMMKIA XAPAKATIAHIAHIA TACTHK yPHHHII (KOHT:
30HACHHH ¥5THGOPTa OIMACTHK MYMKHH, T5HH hy =0 16 xuco6naHaly]

Funnupauira xapimmnakay aHukIam ydays 3apyp 6ynran h, u3 |
TaIUrHHA (2.21) TeHrmaManaH éku SKCIIepUMeHTaN yryam GuiaH aHHK]
mymknH. C Ba |L - Tynpok mapaMeTplapH YHHMHT (H3uKa-MCXaHHKa
Xoccanapy Ba Xonatura 6oranx. Typnyu xonaTiapJary Tyrnpoxiap y9yF
Koa(hpuIHeHTNap Typnuya 6nan: Ba HOMMHUIl Yiruamra sra GyMaii
KaTTANHK TyNPOKHUHT uykuur Kospduimenty, | 3ca ITyaccon koadpu
eHTH e aTanagu.

Kumurox x§oxamik Tympoxiapu ydyn B = 0,25-0,35 [9]. Ilnac

KyMOK epi1ap yuyH 4ykuw koadppuuuentn C, = 1-5 [8].
Yurur sxum naspuga MT3-80X+CUX-4arperaTHinr (
FUITIMpArd  §TraHfaH  KeWWH W3HWHT uyykypnurn  1-2 oM, KETH
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MpakAaH Kefind aca 2-4 cM Hi Taukun atrad. [yHna TynpoKHHHT 61-
pmura 0,25-0,35 MITa, ramnurn aca 10-12% 6ynran.

2.3 XapakaTianypull MAaINHA-TPaKTop arperataapu (MTA)
JHMHAMHKACH

2.3.1 MTA uHuHr qUHAMEK NapaMeTpJiapu

MTA HHUHT TapaMeTpH ACTaHAa, YHIHT aNoXHIa Xoccanapi EKH
'TA Bu 6yTyHIHMIHYA TABCH(IOBUN KYpcaTkiny TymyHwnagn. MTA HuHD
{HAMHK XOCCAJIApHHIL, ABHH HOOapKapop XapakaTIaHHIINJA IoKIaMala-
111 KaiimaTh Ba Xapaktepu éku MTA ra KyHWIraH TMHAMUK Ky4/IapHHHT
ap0  TABCHPHIA  HOKIAMANAHMII — XAPAKTCPHHM  TaBCH(IOBYM
JPCATKHYIAD IVHAMUK NapaMeTpiapra Kmpanw. Bympait mapamerprap:
[, - MTA Hurr MaccacH (EKH YHHHT KHCMH Maccacn), Kr; I — ¥Kkka Hucba-
\H MHEpLHs MOMEHTH, MACCAMHHT Oy YKKaya OpUIHFHHMHI KBAJQpaTHIa
jaitrmacura Tedr, kiM% C — 27MeMeHTHHHET GHKUPIMIH EKH 3IACTHKIINTH;
vy Gukuapiuk H/v, 6ypaak 6uxkapmuk Ha/pax na Ymaananm.

Kymuunmak xommapaa MTA HEAT MabJiyM MeXaHH3MIIAPp MAaXMYHOAH
Gopar GY/IraH KMHEMATHK CXeMACH XKyHa Mypakkab Gyinb, sHama Mypak-
abpox xmcobnapra ommb kenamy, KYOUIIMK XoJJIapAa 3ca yMyMaH
ncobnab Gymmaiimu. By Xon XHHeMaTHK cXeMajaH MaccalapHWHT
IICMaHNNY Ba yJapHi GOFIOBUN 3BEHONAPHH YHKApHO Tamuiaml, MasKkyp
GLEKTHN  JOKIAMAJIOBYM KYWIap COHHMHH KaMaWTHpHIN, OGBEKTHHHT
KUKt Maccanapiuy Y3apo 3peHonap GuiuaH GOFTAHraH, IMyHHHTOEK OH-
Op WapTnu GUKNpINKKA ara Oynraw wapTin (8K KeNTHPWITaH) Macca-
ap Ornan amMaurTupui iinn Gunan GoumanFuy cCXeMaTapHi connanaul-
upnmra MaxOyp sramm. Iynpait xunmnb onuHraH ComIaNalITHPHITAH
XeMajap ofaTia SKBHRAIEHT cxemanap ne6 aramamu. ByHpaii cxemamap

tnya Gaxapmiran xucobnap HaTKacH Kabysl KHIMHTAH COMIATAINTH-

JUTIIAPCH3 OJIMHIAH HaTWXajlapAan KaMm (apkiasuiuy (EKH 3KBHBAJIECHT
YYITHILIT) JIO3HM.

ByRuHr yuyH, GupuHuMIAH, OOBEKTHHHT XHCOOra ONMHAINIAH Mac-
AJTAPH COHM XMCOOIapHIAT Tanad 3THITAH AHUIIITNTa MOC GYNTaH 3KBH-
SAJICHT CXEMAHM TYFPY TY3WUII BA MKKMHYHIAH, MAbJIyM KOMNANAPAAH Ke-
0 uAKKAH XONJA KENTHPMITAH [apAMEeTpPIAPHAHT KHIMATIAPHHA
xucobnam sapyp.

2.3.2 XapakaTnanynun NaXTawminie arperaTHiimir Xapakar
KVICoGMit MOeII KypHIn

Xapakatnanysyn naxrauswimk MTA HEHP XapakaT MOJEIMHN KYIIb-
THBATOPIIM ArperaT MECOJIHIA KYPHULI YCYIHHU KYPUO YHKaMu3.

25



YonHK arperaTHHHHT XHCOOMIT XapakaT MOZCIHHH KypHII Y4yl
BHBAJICHT CXeMaHH TaHnaitmus (2.4-pacMm). By cxema acocuma MT3
TpakTopu 6uian KPT-4 KynbTHBATOP-YCHMIIHK O3HKJIAHTIPIHYAaH HO
O¥ran arperaTra 3KBHBAJIEHT MATEMATHK MOJCIIHH Ty3aMH3.

2.4-pacMyiara MOJIENIA ATPeraT my; KEeJITHPHIraH Maccanap I B
11 MOMEHTIADH Ba Kywiap OWIaH YH GMp Maccany TH3MM KypHHHI
KENTHPHITAH.

KynsTuBaTop rpaam/UIapHHHHT MAccalapy paMara IIapHHpIH
paulesiorpaMm BocHTacHia Gupnamtupwirad. Bynna C; 4u3uiia B2
Oypuak GHKMPIMKIAPHHHHE Y3rapMmac Ko3(hdHUHeHTIapy GHIAH 1A
Gormaunmuiap xucobra oNIHHEAAN.

ArperaTHy yH 6Up Maccacd TH3AM KYPHHHIUHNA KEeITHPULI 33pY]
Pl IODHI KHCMMHHHT Ba KyJbTMBATODP IPANWLIADUHUHT Tebpal
KOHYHHATJIADHHY Ba Kyd GwilaH JoXIaMaJJaHHIUMHY JpraHu, [IyHAHI
arperaTHANT Fyj3a KATOp OPATAPHIra MULIOB GepHLI >kapaSHANA MebE
HUDIAIIMHY  ypraHdml acocupa Kabym KwiuHraH. P, G6yiinaMa,
kyHnananr, P,; BepTukan xy4wiap Ba I; MOMEHTIIap Tabcupyaa MaTeMa
MOJIENTHUHT Maccanapy (a3oBwii TebpaHany, Gynnait Tebpanuuiap a
TATHUHT TafHY FHJIMpAkiapd Ba KyJTbTHBATOP WINYH OpTAHNIAapHH
6yiinamMa Ba KyHAanaHr, WYHAHTACK BEPTHKAN TEKUCITHKIApAa cpra yp
TaH JKoiiNiapura Kyituaran R; TYMpOKHWHT KapIUMTHK Kydunapy 6unaH,
KyMJIaJlaH TPaKTOp FHIAMPAKIIAPHHUHT IIMHANADUIATH JMCCHIIATHB K
Jiap G1TaH YerapanaHaj.

ArperaTHHHr MaTeMaTHK MOAETMHH KyHHIATH IapTiap GuiaH
3aMU3; NaXTaYHIHK TPaKTOPHHHHT aCOCH FIUIAMpAKiIapra HucGaTaH ce
napmn 6yitnama unsmgmn Tebparmumiap (X) KmimMaiim; ocMaHHHT KOH
PYKUMSACH Ba FHITHPaKNapHHHT TYNpok 61ulaH Hjamuum acoCHHHT Ce
MAPNU apaxkaja KyHNaNaHr wnsukmy Tebpannmy (V) ra iy xyiivai
TPAKTOp MaXTayMIMK MAIIMHANAPH (CesUIKa, KyIsTHBaTOp Ba 6.) Gmian
PperaTiIaHrania BepTHKaN VK (Z) atpoduaa ceaunapay 6ypyax TeOpaHH
Jlap KHWIMaiijn; GpakaT OFHpIMK MapKa3sHHHHT BA ATpEraT 06heKTIIAPHHI
BepTHKAN (Z) Tebpannumapy, mysrHrack, MTA HAHT KYHIATAHT YKH (
ra nuc6arau 6¥iinama-6ypyakim TebpaHnILIAp KATTA KHiMATIIAPTA 9ra.

Kypcaru6 jrwiran maprnapau xucobra oiran xoina TH3HMHH
X4paKaT TeHIMIAMACHHHM TY3HMII Y4yH KHYAK TeOpaHMIUIAp Ha3apHACH
Kymnaiivus. Kyiiupara qexapt koopAHHATANAPH TH3HMIAPHHH KHPHTAM]

Rucobnaw wHepHuan TusuMu 61an Gornanran xyz Tusumu. By Koopau
« TaJlap TH3UMH IIAPT/IHY Fi3a KaTop opajapH caTXMAa >Koiialural Ba Kam
opanapura Huc6araH y3rapmac Tesnuk Guian xapaxaTnaHaay (Keium
nuK 6y TH3UM Ky3Fanmac ne6 xucobnananu); X'yz Kennr 1H3uMH. By T
SHMHHUHT GONUTAHMINA ATPEraTHHHI OFUPJIMK MApKa3ura MOC TYIIan
EMigi, TH3MMA. By TH3MMHUHT GONUTAHMIIY KyITHBATOP +DSTH/UIADHHH
Maccallapi Mapkasulia Ba TpakTop FHINHPAKIAPUHHHT MapKasHia, LE
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UHIJex arperaTjart GomKa 06BeKTIap Maccanapd MapKasuia yoiirai-
AH 6ynamm. Kennr yiiapn Ba TH3UMHAHT YKNapu Ky3FanMac yKuapra na-
ALlen xoiUramrad. ATpEraTHHHT OFHDNHK Mapkasd KHiiMar Ba
VHaTIImT JKAXATAAH Y3rapMac Te3NMKId XapaKaTlaHraHqa arperaT Mac-
AMapuauAT MapkasufaH (Kemnr YKi) WIrapunaHMa XapaKaTIaHYBUH
HCOBNam TH3NMH aifHAH HHEPIHUAT TH3UM 6 namm.

' 12X
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(73
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2.4-pacm. KymsTnpatop-JenMIMK o3MKITAaHTHPTHYHHHT MATEMATHK MOJCIH YIyH
Ty3mwiran xuco0mii cxema:
m;, m,, M, ; — MOC XOJ/Ia arperaT, Oijf Ba KETHHIH TasHWIAP, KyIbTHBATOD
rpaEnnERRT Maccanapn; ATT,, A3TII,, AT, — arperaTHHHT OFHPINK MAPKA3HIAH MOC
Maccanap Mapkasuraua 6ynrau 6¥iinama-BepTHKAT TEKHCITHKIATH TOPH3OHTAN Macoda-



nap; AT\, A3JL,, A3Il, - xyunananr TeKHCIHKAArH FOPU30HTAN Macopanap (ke
Gowka cHMBOJUTAP KHitMaTh 2.1-pacMaa Geprran).

G, arperat maccanap MapkasuHHHT X, Y, 7, yxmap uyHan
6¥iinab xyunnuiapa Ba X'A yf,z; Binep 6ypwinir 6ypuyakiapH yMyM:
THPMIraH KOOpAHHATANAD caTHAa Kabyl KIIHHIaH , ¢ Ba 6 6yp
siap MTA HuHT KyiiHgard Xapakat TypJapHHH Gejrunai: vV, jka
(rna TeGpanum ~ nanaxrianm; Z', YK aTpodHua TeGpaHHII — UK
(w3Fn6 fopum); X', 6¥itmama yx aTpoduia TeGpaHMII — OFAUIMHA HOX
A,

TpakTop FHIAMPAKIAPY Ba TPSAMILTAP MACCATIAPAHHUHT MApPKA3JL
IIYHHHTIEK arperaTiard Gomka obbekmiap ydyH &g kyummya J
6yitTab cwokum Ba i, ¢; Ba 6; Ditnep Oypwrum Gypuakiapy Ka
xumangy. KynbTHBaTop rpAaviIIapHHVHT MIDYM OpraHiapura TyNpoKH
(azoBMif Kydnap TH3WMH TABCHP 3TafH. By Kyuiap TH3UMHHHAT GO |

TOpH:
ol 2 2 2
R-JR,+R,+R, 2 (2.22)

m = L
6yuma R, =) Ry; R, =ZRiy; R, =ZRiz :
i=l i=1 i=l

m - KyJITHBATOP IPAAAUIAPH HINYH OPraHIdpHHUHT COHU.

['pAMIIapHAHT IITaHTAIapUAaTH 60CHIN TIPY>XUHATIAPUHHHT Tab
ITYBYM KyuNapH, THAPABIMK TH3UMHHHT KyuJlapy, LIYHUHTACK TYT]
HOTCKHCIMIJIADHHUAT TIPAMWUIAPHArH TasHd FJIAMpaisapra Tab
9TYBYH Ky4napH KyJAbTUBATOp TpANM/UIApH MaccaJlapHHHHI MapKas]
XOilTaliran Kyr6ra KenTHpHIraH.

TpakTop Ba KyNbTHBATOP IPANMIUIAPH TAAHY FHIIAMPAKIAPHHHHET
AKIMANAPH YuTa XyZ TEKHCIUKAA Tabeup 3TYBUM Qi Qjy; Qi Kywiap T
3112 KeNTHPHITaH.

Bynna Qi= CiAz; Qi = f Qi Qiy = Qi3

C; - TasHYHWHT Z Vi 63iimab GukHpITH; AZ; - I-HYH TASTHIHUHT N
neopmaunacy; f - rumgupakmmnr gama  Getmaa  FATIMpALIAA

HIKaNaHANT KO3QOHUHMEHTY; |1 - FUIAUPAK TYFHHMHMHT WIIKATAHUII |
agdrmmentn. Arperatra eraxan FHJITMPAKIAPHUAT Mapkasura Py ypun
TOPTHII Ky4YH KYHWIraH, TPAKTOp YHT Ba Man €TaKyM FHIAMPAKIAPH
Kyiunran XP, %aMIosau Kkyy aca, TPAKTOPHEHT GYiiama yxu 6yiinab,
PEratT eTaKyd FRI(APAKIIAPHHEHT MAPKa3y CATXUA HyHAIraH.

Arperatra TAbCHP 3TyBYM Ky4IAPHHHT Kuiimaty Gyiinua Qg ymy
JIAITHPWIraH KyWiap aHHKIaHa/H.

IVJpOUMTRAPHAHT WTanranap opKkami KyTsTHBATOPHUHT TSN
napura Gepinamaran 60cAM Kyyd, ITAHTATAPAATH 6OCHI npy:;KHHAJIap
HAHT BA TPAKTOD FHIAWPAKIADHHWAT 3]TACTUK KY4NapH, TPAaKTOD TPaH
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ICCUACHHUAT Gyparuin GUKUPIUTH arperaT MOTeHLWalN 3HEpruacH udo-
\CHHH TY3HIIJa XHcobra oNHHTaH.

233  Ky/LTHRATOPHHHI MPSIRJINTa TAhCHD STYBYH KyWIapHH
Ba KyLiap MOMEHTJIAPHHT MACCANAP MAPKa3NTy KeNTHPII

KenTupwiras Kywiap Ba MOMEHTJIAp KeATHPUIraH Ky4 (EKA MOMEHT)
EHUAET Oy Kyd GMIaH aIMAINTHPIITaH Kywiap (MOMEHT/Ap) WILTADH-
MHT HHFHHANCHTA TEHITIMTHA MAPTHAAH aHUKIaHaau. By Konna aHanmuTaK
yiunaruya 3mianu:

PRV ZPV +ZM o 223)

i=l i=l

i k
0, =Y RV + ) Mo, 224
i=1 i=1
6Gynpa P, M,, — MOC X0/ KeNTHPIIraH Kywiap Ba MOMEHT;
P, —i-HYHi 3BEHOTA TABCUP 3TYBYM KYYHHHT NIy 3BCHO MaccalapH Map-
(A3WHUHT XapakaT HyRanummra €Ki 3BeHo a6CoNOT TE3NUTH BEKTOPHHWHT
[yHATHLINra IPOCKIHACH;

V., — KeNTHPHITAH TEINVK Ba i ~3BEHO TEINTHTH;

@; —i-3BCHOHMHT Gypuak TeNHTH;

M; ~ i-3BCHOTa TABCHP TYBYH MOMEHT.

(2.23) pa (2.24) Teﬂmamanapnaﬂ K_yi’ﬂmanmu €3amms:

ZP ——+ZM —, (225)
M, ZP —+Z;-M 2.26)
=l n-p i=l

29



2.5-pacm. KynbTHBATODHHHI Ipsgunura Tancup 3TYBYR KYWIApHM LIAp]
KYTOTa KEJITHPHII YIyH Ty3WITaH CXeMa.

2.5-pacMzia KyNBTHBATOPHMHAT TPSAWIATA TALCUP TYBYM KyWnap
KywIap MOMEHT/APH KypCaTHIraH.

Trgs Trz — YPHATHIN (KyNETHBATODHH OCHIN) TH3HMUIATH THAPOL
JIMHAD KYYHHUHT TOPU30HTAN B2 BEPTHKAN TAIIKWI STYBUHIAPH; Pry — I
POIMIHHAPHAHT MOPIIEHNTa TABCHP 3TyBYA Kyd; q,C — HOTCKHCIIHKHH
TaBCHp Kyun; P, — MMM OpramiapHAHT BEPTHKAI TCKHCIMKAA CHIDKHIIN
Tynpox kapmumary; R,, Ry, R, — KynbTHBaTOp rpaMIBaari HIIH Opra
JIapHHHT MOC X0JIia TOPH30HTAIL, xj?rma.naur Ba BepTHKAN TCKHUCIHKIAP,
CHJDKHINATA KAPIIAHK Kywnapy; P, ... — j3apo mepreHmHKy/ap y4Ta X
TEKHCIHIUIAP 6¥iima xenTHpIran xytmap, L, L, L, d, d;, d, — TPSUIFITHA]
OCHII VKHEAH MOC XONEA TagHY FWIOMPAKHUHI YKHUTa4a; Tadl
FIIIHPAKHAHT JKHTAH IPSNHI MACCACHHHHT MAPKA3AIayua; TP Mace
CHHHHT MADKAa3HOAH TpSAWINATH MOIYA OPraRIAPHHUHI  JKAMIIOB
KAPIIWIAK KY4H KYHHNraH HyKTaraya; PPl TasHY FIUIIMPATHHAHT T
TpoKKa YPHHHII HYKTACHRAH FHAPONIIMHAY KYYHHUHI TOPH3OHTAl Tal
KHJI 3Ty54HCAraya 6ynran reometprx Macopanap.Kenrupnirat Ky4wiap J
MOMEHTJIAPHH (2.25) Ba (2.26) nponanapra MyBoHK aHHKIAKMIS.
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® ® © v,
L =(T,.+R, +P, }—+( “d,——R,d——]—P,di——;PW=(Ryt-p \_v_+
Vip Ve Vip m

(0] o
+(R,Jz.v_-k,ﬂv_]

up w

P,., =(T. ~Prpur +3:Coper =R -P)—+
@27)

[ m Pml +q, C lz+(Rl+Pn)11]v—i
up

(T #R, +P 2+ (T d, -R d—Pod, )2 (2.28)
e, o,

M, =

(Rylr]l T R)d) -
np

_R’")o‘),l +

p

M,, =R,

an = (Tur = Pnprm +q0Crw:r —Rz -Pn)li—+

@,

[ =Pl +9Cprl, +(Rz +Pu)a]L :
Vip
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2.1-xal

MT3-80X+KPT-4 Mammna-TPaKkTop arperati 06:eKTHHAHE TeHr
MaJIapHH e9HmAa GolifaTaHIIaHraH SKcepHMeHTaI-XHco6mi

MaBJIYMOTJI2PpH
Maccanap Mapxaznuuir ATrpcrar OFHpIHK M2
Pamiyc | OFipmX MapkaduTa HNCGATAN | HMHT YIIapHra HIC
OGext LI BeXTOp AU, M 2 HHCPLIAA M
G| oM wT, M.
X y 7 X Yi
Tpaananap: Ennow 53 218 -1435 | £1.35 0,59 | 496,59 | -109.13
FrAMpaK oany 75 | -L79 | -1435 | 1090 | -0.59 | 160,75 | -154.44
FHCINDAK KETH 53 +249 +24 H)9 0,59 | 14293 | 430528
maprazalt 2 4243 +24 0 -0.59 0 +529.92
MTA rrnanpaxnaps: o 110 0455 | -1313 0 -0,61 0 -2277 | -
KETHHTH JHT 173 0755 | +0662 | .995 031 | 156,13 | 986! | -
KeTHHI Han 173 0755 | +0,662 | 4095 031 | 4156,13 | +98.61 | 4
MTA Tasnanapu: ong 1308 191 -1.813 0 -0,61 0 -42993
KCTHHIN Jur 1678 L19 #0662 | _pos 031 | 415144 | #73537 | £
ReTHTH an 1656 | 1,19 | 40662 | 4005 | 031 [41514,4 | 473537 [+
MTA orwpauk mapkaswmmr | 4640 1,065 0 0 +1,065 | 52628 | 52628
Kyaranmac §xnapra nmcGa-
TAlL KODPAKUATAADH
(24-pacy)

(2:27) Tenrnamanapna xyunap Kyitunran HyKTanapHUHT WITapHIL:
Ma Xapaxar TesHTA (Vv;) Ba TPAMWI MAaccacl MapKasHHUHT KETTHPWIT
HIrapuiIaHMa Xapakat TeAHrH (Vy,) Ta TEHT (Vi=Vyp=Va), Ac6 xucobnana;
Kyunap xyitunran syxranapauar @y oRuit Gypuak TE3/IMry Ba arperar If
AHIIH MACCACH MAPKASHHHHT KeTTHPHITAH OHHMif Gypuak TeaTHTHHH KOC

KHH:

o, = \ysinO-simpH;cosq);

©, =ysinb-cosp— ésinqo;

@, = q'/cose + ¢
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v, ¢, 0 Gypuaxmap xpumk 6Ynranma cosy = 1, siny = y.

2.1-xagpanga MT3-80X+KPT-4 yonmg arperaTd o6BeKTIapHHHHT
TIEPUMEHTAI-XHCOOHIT MAbIYMOTIAPH KENTHPUITAH.

2.3.4 JTunaMAK TH3AMHHAT GOFIANNILIAPH

DpKHHINLG Japakacy kyn 6¥nran MTA HUHT XapakaT AWHAMHKACH
XIMIHHUHT KYPCATHIINYA, ATPETATHHHT XapaKaTHHM y3apo GOFIHK
nMaraH WKKWTa Xapakataan unbopaT, neb kapam MyMmKkmH: 1) arperat-
Hr Xz 6¥inamMa-BepTHkan TeKHCINKA YMyMITAITHPWITaH KOOpAWHATA-
pi Giuian aHnKIanagural 6yiinaMa xapakat; 2) arperaTHHHT XY Topi-
HTAJ TEKHCHIHKAA Ba KYHIAJIAHT-BEPTHKAJ TEKHUCIHKAA YMYyMIAIITHPHII-
H KOOpJWHATANapH OIUTaH aHUKITAHAMNTaH EHIaMa XapaKaTH.

ArperaTHUHT GyiinaMa XapakaTHHH KYpHO YHKHUIZA, TH3HMOArH
pua GOFNaHMIIIAPHY FOTOHOM GOFTaHMILIap, 1e6 XUcobamm MyMKHH:
|
|

' =f(x,y,2,v, 9.0, 1) (2.30)

Ennava xapakatia Tasmy TeKNCINK GIVIAH GOFIAHMILIAP HOTONO-
M Oymamm:

| f’ = f,[xiYizi ;(i ;’i ;i v, ¢105\;11é;é: t)

Jedopmanananaiirad NHEBMATIK FWIMpax ep Getn Gunan ypu-
AUI MeHIOHYACH (FUILIMPAK W3H) opKaiu GoFIaHamm.

MTA pummarasna FIOIMPAKIAp H3H KHCMaH CHpNaHAamu. AMania
UUHPAK Xap KaHNAH PEXIMIA FHIMPATAHNA XaM YHMHT H3H KMCMaH
IDIAHAIH, TYHKH FAIAMPAKIAPra €HNAMa Kyulap TABCHP KIIMATaHAA
AM, XATTO EHNama Toiimum (cupranum) Gypuarw Xyfaa karra GymraHma
AM, IHHA YIMHAAT STACTHIIINTK Ty Al Tynpox 6Unan miammmm KySaHn
aaiinn. LIysunr yayn FrgupakiapHunr ep Getn GmiaH GORIAHAI
SHITIAMAIAPHHI TY3UIIJA TPOTCKTOPHIHT NACTHIUTMTH Ty Gatiy ypuRm
alilonyaciuunr  GUp  KMCM!N TasHY 1033 OMNAH  WIAINAM  KYYMHU
Akaiing, ne6 dapas xmmHagu. By Xonna GOFNaHMII TeHTTAMACHHH V, =
» Oy = 0, mwaptnapy 6mnan éum MymMknH. ByHAa v, , ©, — YpUHUII Maif-
OHYACH CHPTTAHMAINTaH KUCMUHUHT TasHY I03ara HUcGATaH YH3NKIN Ba
ypYUaK TC3NMKIIAPH.

Funpupaxnapansr €unava Ba GyiiaMa TYIHK CHPNAHMACTHTHTA,

YHIaii CHpNaHNIIIAPra TYCKHHINK KHIyBYH 6OIIKA OMIULTAPHH XaM Kell-
HPHII MYMKHH.
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MacanaH, KyTbTHBATOD TEXHOJNOTHK >kapaéHHy GakapaéTrani
Yl Opra’mnap Tynpokka OoTupmiran 6ymamu, IUyHAa Tpaful
KYHIaNaHT Ba BEPTHKAT TEKHCITHKIAPAATH KHYHK KyYHITApHAa TYI]
3/IaCTHK peakUusuiap naiigo 6ynno, énnama Ba 6yiliaMa CHpHIaHHILI
mup 6mvaiymn. lymuar yuyn MTA FuignpakiapiHuHT ep 6etH 6
GOF/TAHIII TeRTTAMANAPHHN, KaTTa XaTo KHIMac/aH, EHnama Ba 6i
CHpIAHANLIAP 1K 6Y/ITaH MAPONTIAD YUyH K26y KHJIHII MyMKIH. ]
THBATOp TPAMUUIADHENHT NapajulelorpaMMiH ocMacH 6yiinama T
NHKIapAa KWYAK TeOpaHMIUIADHHM dekuaif onMaiizy Ba Ipaui
KYIBTHBATOPHHHT paMACHTa GHpNAIMTHPYBYH KHHeMATHK SKy(Tiaf
THpKMII (3a30p) JApHU 3KBHBANEeHT GMKMpNHKIAD OWIAH anMAIlTI

MYMKHH.

2.6-pacs. Funnupaxnapn cyropuun SraTHHHHE éH AesOpHra SHEHG KeTi
MTA nymr XapaxaT cxemaci.

Vi paxTHAa FAIOMpAKXIAD KATOp/Ap OpacHaa TYPJH XO0NATIIa
Srajulami MyMKHH. Ilaxtaumnmkga cyropwiaguraH MaigoH nipodu
TafKHK ITHII HATHXANADHHUHT KypcaTHLIAYA, CyFOpHII SraTiIapH
4yKypIHKIAPATATH (apl KYHIANAHC TEKUCIMKHA 5 CM Ia eTaju, Oy
TALIKAPH, aTPeraT araT Mapkasu 6yinab Hoanuk GomxapHiviiH Ba €Il
KyWIADHUHT TabcupH ca6abmu, MTA etaxyu FIiaupaKiapisal 6upy:
JAesopnapura YMKu6 xern6 (2.6-pacm), HKKMEYR €TAKYIN FAIAHPAKK J
Garau 5-7 cm loxopy Xonataa 6ynany. Ymyman onranna 6y daps 10-1
ra eTaJif Ba ATPEFATHHHT MeBEpHit Huptammra TascHp kypcaTann. Llyn
yuyn 6ynnaii xomuca MTA HMNT HIITALI MATeMATHK MOJCTHHH TY3HI
Xucobra onMHraH.
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MTA FHIMPAKIADHHAHT GOFNAHHIN TEHTJAMacuHH & 1 &
FAIlyBYAH KOOPJMHATA YKIApHTa HUCOATAH yMyMIAIITHPWITaH KOOP-
HATAJIAD OPKAJIN E3aMuU3:

f'= fl’(&inisi)= 0

KoopauHaTanapHi anMaTHPHLIIATH MaBIyM (opMylanap acocuna
peraTHHHT Xap KaHAaif i-HYH HYKTAacH yUyH Kywrap KyHHIraH HyKTanap
ccATapH MAPKA3WHWHT KOOPIMHATANAPHHY KyHHIaTH MyHocabaT 6unan
JONANTANT MYMKHH,

X; =X, 08+ 0T +0gE
Vi =V, T05EG + 0T +ayE 2.31)

2 =2, T 038, 0T FOgE

Gynaa ak,(k.j=1.2.3) ~  KOODAWHATANAPHW  ANMAWITHPHIN
OpPMYyJAJIApUAArH HYHANTHPYRYH KOCHHYCAAD;

EuTl:Ey - ATPEAT {-HYH HYKTACHHUHT KOOPAUHAT/IAPH;

%air Yair Zai — MTA RUHD XyZ KOOPIHHATANIAPHHAHT HHEPLWAT TH3H-
Wra HucOATAH KOOPAWHATANAPH,

ATPErATHUHT MACCATAP MAPKA3Y TEKMC XAPAKATIAHTAH XONATHA ar-
oPAT 1-HYM HYKTACHHMHT KoopauHaTIapuun Kenur yxmapura nucGaran
2.31) mynocaGat Gunan aHMiIAL MyMKIH, YyHku Oynpail xonataa Kenur
Kiapy nHepuman Yinap 6ynamuy, (2.31) naru X,,¥,,Z,; HONra TEHIMAMAIU.

ATAp &+ i+ €q THIMMHIHT XapakaTH XyZ TH3MMIa HICGATAH MiITa-

nnanMa Ba Texuc 6Ynca, i, GRpINK BeKTOpNApHN 1 X.V.Z, OPTIApra  ma-
| G 5 :

awten, ne6  onum  Kymait  Gymamu, Oy xomma i # j yuym
2, =0y =0y, =10, =0,

)

' MTA RURr Funmpaxyiapn ypracuiari roloHoM GoFmanMmapHu

yituarn MynocaGamrap Gruran ndomanan MyMKIH;

O FINIAMPAKHIAT KeTHHTH VAT Fruiupax 6unau Gormanmum

s e

fian = (XIA -Xa)+ (¥ Y, ) +(Zip - Zy ) (2.32)
QI FAVIAMPAKHUHT KETHHTH Yan FUIMpPaK Grtan GormaHnIIi
IAC (XU\ X’C) +(Y|A YIC) +( 1A —ZIC)T (2'33)

KeTUHTH FUJIAVPAKIIAP YPTACKHIATH TOJIOHOM GOFIaHALI
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fmc = (Xza 7 ch )2 + (Ym e Y:c )2 + (Zzn —Zy )2 (234)

Horonoxom 6ornanuuuiap XOY Texucnukma comup 6ynams |
pacm).

By - By HyKTaHHHT TFOpH3OHT&N TEKHCIHKKA MPOCKLE

(e B, opkani MTA HHHT OF DK MapKka3uaa Xoill
raH Ky3FaaMac yknapra napajuien yriaswirad Yinap 6yiacun (2.7-pa
B}, HyKra GHIaH MOC TyWraH FUIAMPAK HYKTACH TE3MUTHHUHI MOC Vi

AyHANTHIMMIATH TAIIKAT 3TYBYAIAPHHA Vg U:,ik opkaiy GenrmwiaiMm3

TIPOSKUHANAD FIITMPAK MACCANIAPH MAPKa3H TEIHTMHUHT NPOEKLHSCH

B2 J3UHUHT aiinaHum 6ypyak TesHrH O =@, opkanu kyfnparuya H
JanaHagu:

KETHHIH FIUIAMPAK Y4YyH
U;’k =xgc—l‘i(ﬂ; (235)
OJIIl FUIIANPAK YIYH

Vi = Xipc— L0,

2.7-pac. FPrnIHpakewAT TagHY TEKUCTHKIA FHIUIHpPALI CXEMACH.

Vynarmpypan runmipax  Gyitama Texucnmkna  aiinaHAM
TAIKAPH, KYHOaNaRT TeKHCTHKAA XaM GHpop @ Gypuakka ajfnaHHIITa K
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\Ti, NIYHAHT YYyH HOTOJIOHOM OOFNIAHHIUIAp Kyimaarn KypHHAIIIA
\IH:
V7, = XAz +ICOSPH0 ; (2.36)

Vpy = Xagt ISINQE0

6yHIA Vg,V - FHIOMPAK HYKTACH TE3MHTWHMHT MOC YKIap
AMUIIH 6YiTa6 TamKi 3TYBYHIAPH;

Xag,Xan, XBC;, XvBC — FIJIMPAK MaccaNapH MapKas3W TEe3TMTHHHHT
eKIUSITAPH;
T - FUNAWpaK paauycH;
Qo — OJL FUJIMPAKHHHET GypHIHIT Gypuar;
@ - FIDITMPAKHHHT ailaHuII GypuaK Teanmury.
1)2;,1):1-, - TAWKUI 3TyBYWNapuu X,, Y,, Z, yMyMIAIITHPHITaH

JiekapT KOOPIMHATIAPH Ba Y, @, 6 Diinep Gypuakiapu opxamm Kyiunaru
aHcOaTnap Gnnan ndoaanam MyMKIH:

Vg =0y, Xat 0, Yatay Za;

Vy =0y Xa+ e, Yat oy, iA; (2.37)

Wy = Oy Xat 0y Yatayy Zas

234 ArperaTumir Xapakar TenriamMaiapi

Fanupaknapu TWHY TEKWCTMKIA XapaKaTaHTawaa cupnanMaii-
(TaH BA WATAKCHPAMAMIAH, MAIIMHA-TPAKTOP ATPETATH FOIOHOMIIM BA
OroJioHOMI GOoFaHNuIapra ara GYiran KaTTHK SKHCMIIAp TH3NMHZAH
YOpat. ATPEFATHWHT 9KBHBANEHT cxemacy (2.4-pacm) 11 KATTHK KuCMIU
UMb oNMHran. By XHCMIADHUHT Xap GMPH ONTHTA KOOPHMHATAIADTA —
ITa JICKApT KOOpIMHATANapura Ba yura Diiiep KOOpAMHATAIAPUIA HIC-
ATaH JKOIMNAITHPIIraH, KAHETHK SHEPTH Ba YMyMJIAIITHPMIraH Kyd 3ca
ApYa  ONTHTA KOODIMHATANAPHUHT (QYHKUMSNAPY BA YIAPHAH BAKT
yiinaa xocnna 6unan nonananran.
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Kyn maccany TH3NMIIAPHUHT TEHIIAMAJIApHHH Ty3HIIAA (oiijal
JaJiTaH camapany ycynnaphad 6upy 2-typ Jlarpawi TeHrmamanap
éxu HoaHMK KymaiTrHwin Jlarpamx TeHrIaManapupae ¢oiganal
acoC/IaHTaH.

JlexuH, Ky Maccaii TU3UMHHHT 2-Typ Jlarpamx TeHrnamaiaf
OJIMHTaH Au((hepernra TEHrIaMAJIap arPEraTHUHT ITapaMeTpilapyuHy
HHYATHK OCOH XMcoOMaus Ba Jioffnxanam Makcaania KaHOHHMK Ba HO
KYpUHUILTa KeNTHPHIL Y4yH Xyfa Mypakka® MaTeMaTHK aMajutapHE
5126 srany. IIyHUHT yuyH AMHAMHKA TeHDJIAMAIAPiiHH Ty3uuiga [a)
ToH-OCTparpaickuiHUHT KaHOHWK TeHTNaManapy KaOym KunanHrak
TeHrIaManap HoMx4aM, y3yHIaH-y3yH anMaliTHPHLUIADHY Tanab 1M

TamuibToH-OCTparpaficknii TeHrIaMalapHHH Ty3HINJary y3Hr:
XycycusTNap WyHAakH, 6y TEHTIamManap KyWnaari KypurHnumza 6ynam

° oH + dH

=—;Pj=— i
BP) J aq.+0" (2.38)

6ynma 9; -q; (1,2, 3,...n) yMymnamtUpunTran KoopauHaTana
onmHran 6upnHYM Xocwnanap; P; - ymymnamTupuiraH HMILIYbCHA
BakT G¥itia onuHran xocwianap; Q; — koopaHHaTara HucGaTaH oyl
YMyMIAITHPWIraH (HOKOHCEPBATUB) KyY.

Tamuneron-Octparpajcknii pykHIMACH Kyinaarnda enanm:

H=)"Pq,-L, (2.39)
i-1
TloTeHIHAT SHEPrHA YMYMITAIITHPHITaH Te3NHKIApTa OYHKAaH-
GOFMMK  GYIMAraEH yYyH yYMyMIAWTHpWITAH —MMITYIBC  KHif
Kyiingaruua 6ynamm:
oL _o(T-IT) T
P= ——) : (2.40)

a‘h aqp a‘h

TusuMHEHr XapakaT Tenrnamasapu JlarpaHx METOHMIA MYBC
Kyiinaarn KypHHAmna 6ynamm:

dB’THI'aHadJ

dt Bé. D E)ql a = =

aa?,, [(=1.2.3..60), (2.
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Oysna ® - mHHANApHard TeOpAHMINIADHWHT CYHAII JHCCHIIATHE
TKUHACH 6YITHG, INHHAHKHT AedopMaLUsTaHNLT TETATATA MyTaHOCHO:

2

3 5 o \2 3 .
®=%zxm(zm—z‘.) =%Zdi(AZmi) _ 2.42)

6ymna Ky; - Kapmmmik koahduumentn; A Zui - muHaHunT nehopma-
SUTAH UL TE3JTHTH.

6-Ta Tenrnamara (2.32) m roJoHOM GOFNAHMILIAP TEHTJIAMATIAPHHA

(2.36) HoronoHoM GOFTaHMIIIAD TEHIIAMANAPHHM KYIm6, on — m 4+ S
HTTAMANAPHE oNiaMu3, Bynaa 6n —m + S HoMamIymnap, 6n — KoopauHa-
nap Ba m + S Hoawuy Jlarpamx xymaitrmapu A;, |4 Homabnymnap
HU TEHINIAMAJIAD COHMTA TeHT GYNraHM y4YyH yJNAapHH eYuml JO3HUM
Jaff.

SPKUHIK Aapaxaiapy COHI Ky 6Ynran Mypakkab kjm maccanu Tu-
MiIap yuyH (2.41) TCHINAMaHW CYMIT OHMM XaM OCOH 6yna Gepmaiimu.
rap MTA HH fcCH-IapamieNl XapakaT Ba Gapkapop XapaKaTaaH Xyjaa
1M OFWIITAP MIAPONTHIA Kapacak, Macana cojananiay.

Bynpaii GuKp acoc Kb oMMHTARA TH3HMHMHT 3PKHHEINK Aapada-
ADH COHH KaMasijii, OJIMHIaH XapakaT TCHIVIAMAJNapH 3ca JIMHeapIaHuIIH
2 Oy Tydalinmu avanuii Maxcananp yYyH eTapid aHWKIMK GUIAH. eqmut
YMKHH Gyajurad KypARMITA KeNTHPHIHIE MyMKaH. Iyapnait krom6,
ypakkab kym maccamn MTA yayn xucobuit Monennu (2.4-pacm) UKKH ry-
y% KoopauHartanapra: ep Geru Gwian Gornanrau x¥aranmac 0 HyKTama
ouutanaguran XYZ nexapT KOOPAMHATANADH Ba i-HUW KATTHK XKUCMIAP
VNaH JIOWMO GMp xun GoFnanTai n; KaTTHK XHUCMIAp KyTONapnian Gowm-
awaguran &, 1);, &, Kyaranysuan mekapr KOOpAWHATANapwW Ba \, @, 6 3ii-
ep Oypuaxiapura Huc6aTaH eyaMus.

By x0n71a THSUMEIHT KITHETHK Ba JIOTEHIMAT 3HEPTUSICH, INYHWHTIEK
VBUMHMNT  YMYMIAITHPWITAH Ky9H KYpUNaGTral TH3MM Y49yH KaGyn
llxmmrrau Gapya KoopIuHaTANAp OPKaMM UDONANAHAIM Ba OPTHK KOODPIH-~
1aTajap conn 6apua apKen3 KOOPIMHATAIAD COHUIA TEHT G¥amu.

(2.41) xapakat TeHTIaManapH Kyiunaru kypurnmzaa 6ynamm:
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—_—— et —t—=
dtax ox, O0x, ax it A = Jxa
B 00 o, Y Yy 0
d[ay aYA ay.\ ay = A =) ay
i.a:r__ﬂ.'.a_n i:o" iln afA +Z a?n :
dlaZA %z, 02, 55, a0z, Dza
¢ oT oT  Jll @ of oD
4o O M g +3hTesY 2D,
dtaw a\VA oy, v 3¢ z| v, o v
s
1 (2.43)

da:r 3T+3n#3fb=0“+zl
dtaw" dp, 09, FY) i=1 Pa = aq,A

d 5, 90
or_or ol 20 QHZ,, 2,

dtyg, % ", I = = 90a

By Tenrnamanapga, xaM HOTONIOHOM, XaM TroJIOHOM GOFIaHHII
unzaexc opxanu Genrwianra, 6ynaa rononom 6ornanuiunap auddepet
11 MAKNJa, S5HA HOTONOHOM GOFNaHMIIIApra YXIuanl mraxifa KelTH|
TaH.

(2.43) Tenrnamanapuy €iMK KYpUHMILAA Ty3MI yuyH KMHETHK Ba
TEHLHAT SHEPTHAIAPHH KATTHK JKHCMIIAP 611an fouMo 6up Xyl GOFIAH
&, i, &, Ky3ranyByan KOOpIOHHATANapra KeJITHPHIL, CYHIrpa jAeKapT KO

AVHaTanapuaa sakT Gyiivya onMHTaH Xocunanap L 2 Z.A TIPOEKI
JIApHHH, STBHH TE3MIKIAPHHUHT KY3FanMac YKiapra NpockiuisiapHHH,
®i, 6 ODittep Gypuakmapumu Ba 6y Gypuaknmapmad BakT 6Yil
XOCHIaNIApHH TE3NHUKIAp KOOPANHATANAPHHH anMaTHpHII (hopMyIan:
(2.37) Ba S¥inepHAAT KHHEMATHK TEHTIaMaNapy opkann HoIaam Kef
T uunr guiivatann (2.43) TeHriamara kyiin6 sa Gapua xucobmanuaj
Gaxapn6, KypanaéTraH TH3AMHUAT Xapakat TeHTNIaMaNapHHH EHHK 1
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namMmps; Oy TeHrIaManap 6n KoopAWHATanapra, SbHH 3n JeKapT Ba 3n
» Gypuaknapura HcbaTan TysunraH Gymamn. Qg yMyMIAmITHPHITAH
p Geprnaguran KywiapHuar &, m;, € HekapT KOOpAMHATANapHHUHT
NyBYaH YKIapura NpoeKIMsUIapH OPKaIH AaHHKITAHAH:
Q, =z(xig—z+Yi%+zi 90_2)’ (2.44)

6yuma %;, Vi, % — TUSUMHMHI Maccanapura KyiunraH, 6epuaagiran
ADHHUHT KOOPJMHATA YKIAPUTa IPOEKUMsIAPH;

Ei. My & - Kyd KYIMHITAH HYKTAHEHT JEKAPT KOOPAMHATANIAPH.

Kyunap Ky#mran HYKTaHUHT IeKapT KOOPAUHATANIAPY ATPErATHHUHT
amIm skapa€Hina ysrapamu. BypyaknapHUHAT OFHIIN KHYHK 6Yiranma
) uucSatnapra MyBo( MK KyiNAATHIADHH €3aMH3:

& =X, +E: (- +n,(-0—y)+e0y;
1, =Y, +&, (W_—W)+nci(-w+l)+8ci (=0); (2.45)
§=Z,+te;(00)+n0+¢,.
VMyMIAIITHPHITAH KyWIAPHAHT TAHIAHTAH YMyMIAIITHPHITAH KO-

anaranap G¥itna guitvarmapy (2.43) Ba (2.44) TeHrnamanapra MyBo-
 Kyifnnarmya 6ynamn:

.
Qua =Py +2Pp =Cy %, =Cp Xy + P+ P =S B+ D'P,
1
7 2
: Qq. =Zprpty ‘zcyr)'n-v ‘Cnyyl _lc'szzl
1 1

7 1

Q. =9,C,,+2q,C,,-Z,C,,-2Z,,C, -G, -G, “ZG:H 'Zpum-v o
! { (2.46)

=K, Zu~-2K, Zu

4 1 4 7
Ql/) ¥ ZPDMAFM + anw“\rﬁ-‘l 'chrArH +zcyrAr5—7 %

1 s ] 5
-ATy, —C, VATl +2C, Y,A3[1;,Q, = G,A33 , —G,A311-q,C,, -
-A3J1, +q,C,A311,-Z, . C, A3]1,+Z, .C, A3, —
-G AT, , -G, AT, +G, A3, +G,AT, -G, AT, +G, AT, ~
P AL =BC AT P AT R AL

wirn

—K,qA3J, +K,qA3M,;
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"l

Q, =4,C,,ATl, -24,C, A3M-Z,,C, AT, - 2Z,, C, A3M-

-G,AT], -G,A3n—ZG, AT +ZG,HAFS_., -
1 5

4

7 ° °
=D Pt dAT  + D P s AT, —K Zuor ATT, +2K, Zea A3TE
1 5

BoFnanum TeHrst aMajiapu:

f, =fa(q,,g,...q,,t)=0;(a=1,2...m)

F, =Fa(q,,q;--4, 992G ) @4

HH BaKT 6yiinya, HOTOJIOHOM OOFNMAHMII (DYHKIHACHHH 3C3
6yifiua Gup MapTa mu(bepeHIMATIIATAHAAH CYHI KyHHHATH HQOL2
oMamm3:

oo A e O D

% 3 +a q,+ 5 q,+...aqn =0

a;: ad) q+a® q,+.. ﬂ#’g’*—o (2.4¢

goe " dg.

Kunetnk a notenuman sHeprid, LIYHVUHTICK YMYMITAIITHPHITE
Hposanapunan (2.47) pa (2.48) Tenrnavanap EpraMuna OpTHKYA 3
KOOpIHHATANIADHH Ba yNapiaH BakT G¥iimua xocuinanapHi uHKapiio
JNaiivu3. By amanin Gaxapwi sapypati WIyHJAKH, arperar XapaKat
XHCo6Hit MOJIENH HKKH TYpYX KOOpAMHATANAPTA SHHH Ky3FANIMAC Vi
Yy, Z, exapt Ba v, ¢, 0 Diitep 6ypyarapmiy KoOpAHHATAIAPTA H

TaH TY3HITaH Ba KyHHIarH 60FIaHUITADHH OJIHII 32pYP:

T=T(X,,Y,.Z,,X,Yr,Za,v,0.0,y,0,0,;
H_—-H(XA,YAyZA)w:wYe’t);

Q Q(XAsYszAtXAyYszA:\V’w’G W'¢’0 t) (249)
(2.49) Gormanmuutapyn onrannan keitun Jlarpamx QYHKLIHICH
JIACHHH E3aMH3:

L=T-Nl=L(X,,Y,,Z,,¥,0,6,Xa, Y, Zs,v,0.6,0. (250)
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TammnsToH-OcTparpanckuii  GyHKORSCH —KyifHparid KypHHHIDZA
Taqu:

. K2 ° k . ks .
H=3}1 X0 )P, Y'».‘le’:. Zo, ) By
] i [ 7

251)
Xy . kg . - - . e e =
+Y P, 3+ B, Oi+— XM.Y‘E.z\n,wh.qx,,e._,x.,,Y%,z‘”,q,j‘,%o,,,:)
A 2l
oT oT oT
Gynma = ,Pj’= - ,...Pk=
3Xa, AYa, 30,

Kunernx (T) Ba motenuman (1) sHeprusyiap THSHMHUHT KaTTHE

mmapn Gunas nouMo Oup xun GornaHram &, 1;,€, KyaFamyBu:d yknapra
kc6a'raﬂ onuﬂamx

= ZT z T M (\) ;T FU, )+ M ,.[(o 5 (nqn et )+ o, (a“u,l - aclu,’)+

o,

1
vmﬂ(sg‘um—nl‘u:‘] 2(\"L m;‘ +Y, o +Y J—

(2Y,1’ ,0,,0,;,—2Y, 0, =2Y,, 0, 0, )]}

3 et

(2.52)

-

= %{Z P (n,,é“ FUph,, + u,,scl) +

F‘P.\‘ (“nE.:, FogpN,, FUnE, L )! +P, (unéc, T+, tage, -0, —Z, -qn) :

M ,,qZ, +K, g} +K,13 +K 1t |

(2.53)

Gymia n — TH3HMIATH KATTHK XHCMIIAP COHM;

E.iMNi€a - KATTHK KUCMIAP Maccanapy MapKa3NapiHIHT KOOpARHATA-

1apH;
Vg Vyei Vet = KYTONAP cudaTuna KaGyn KWIMHIAH, KATTHE JKHCMIIAD

TyKTanap TEUMKIAPHHUHT KY3FalyByaH KOOpAMHATA YKIApHra Mpoek-
MSITAPH;

W Wyj O - THIHMIATH KATTHEK XUCMIIADHKHT aiinaumm Gypyax Tes-
IKJIAPHHUAT KY3FayBIaH KOOPAWHATA YKIApWra NpOeKIMsIIapH;

Yejnj - Yejoy - KATTUK KUCMIAPHUHT VK 6Yiina6 iHanran Ba Mapkas-
NaH KoYMa HHEPLHA MOMEHTIAPH KHItMATH.
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B

Maskyp xoia Maccanap MapkasNiapH Ba HHEpL{is MOMEHTIapH

7

€. 7., :€, - KoOpIWHaTanapw §arapMac Gymamw, uynku & Mjp&; W

KaTTHEK xucMiap 6mian fouMo Gup xmwi 6ornanrad. N — KOHCepBaTHB
J

nap COHH; Pg_;,.“ — KOHcepBaTHB Kywiap; Z, — MTA orupiHK Mapk
HUHT GONLTAHFHY KyMHIH; qy - HOTeKHCIHMK Gamanmmury; K — arpy
HHHT XapaKaTJIaHWI TOPH3OHTANl TEKHCIWTHAa Golkapuul pys THI
HHBT KeITHPIITraH Gypamim GukupiHry Kod§buuent. By koa(gHi:
pyn  KypwiMacumarn Gypyaknd  fmedopMaumsnap  KaTTaJHKE
WyRanMuNa2 TARCHD STYBYM MOMEHTNIAp y3rapMac TalKuJ 3TYBHHR
EMET my Oypuaxmu pedopmamusmiap KuiiMatara Huc6aTH K
anmKnasamy; M —arperaT Maccacy; g — OFHPIMK KyUHHHHT Te3JIaHl
K, , K — TPakTOpHEET KelTHpWIraH 6ypanum 6UKUpaury xosd HI
napu. By xo3ddumEenRtnap TpakTop y3aTManap KyTHCH Ba TPAHCMHC
cumara Gypuaxmu medopManuanap XaTTanukiapu iyHanumyga Tak
3TYBYH MOMEHTNAp yarapMac TANIKIWI STYBYWIAPHHMHT w1y Gypdakil

(bopMmanmsnap KuitMaTara Huc6aTH Kabn aHMKIIAaHA TN,

Knnetnk sneprasam anmawTnpum GopMynanapy épnammzna Ack
KOOpIHHATANADHHAHT Ky3ranMac jknapura sa Ditlep 6ypuakiapura |
THpaMH3. ANMANTHPHIN GopMynanapu U ,V,,V, HMHT KHilMATIAp
TEIMMIIAPHART Kj3FanMac xoopanHata yimapura Xa,,Ya,Za, np
LUANADH OPKATH, IMYHUHIACK, @ ,@, ,0, HUHT NPOCKUMANAPHHN i
6ypuakiapy Ba 6y 6ypuaxnapnan V,®,0 Baxr 6yitnua Xocunanap (2,

(2.37), (2.46) opxann aunxnasiny. (2.29) ea (2.37) uitvatiapuuay (2.52

KJiin6, KMHCTHK 3HEPrHAHWHT ACKAPT KOOPAMHATANAPHHWHT Kispam
yignapura pa Diinep Gypyaknapura KeNTHpHITan HPOZACHHN onamy, B
/12 KATTHK KHCMJIADHHAT HHEPIHA MOMCHTIAPH, KATTHK XICMITap Gy
JonMo GHp XujT GOFNANTaH Ky3FaiiyByaH KoOpanHaTa YKJiapura KerTup
raf X0Jia KoJranu cababm, SHAM y3rapMac KHiAMATIH 6y116 Konaay,

éc‘ +Tl¢, » &, KOOPAUHATANIADHUHT KHIIMATIIADH XaM J3rapmac 63may
(2.46), (2.52), (2.58) ndonanapun (2.51) pa (2.38) ra KVitnG, m

xonpa Tamunsron-OcTparpafickvii GyHKUMSTAPHHNWAT TaBCH(UHY omrkg
KypuHAmga onamus. (2.51) QopmynanaH KypuHHmEYa, TaMumsros
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parpapcinit pyrxumsicr (X, Ya.Z, Vs®,0) ymymnamrapmwiran xo-
Unatanap P;,P; .- P, yMyMmamrTupwiran HMIy/bciap Ba yMyMIIamiTH-
TaH KoOpAWHATANAP/AH GUPHWHYN XOCUNaNap opKaiu HdoaananTaH.
(2.38) xanOHMK TeHIJIAMANAPHA Ty3HIu yuyH (2.51) nbomaman ymym-
ITHPIITAH KOOPAHHATANAPNAH BAKT OYifiya OGHpHHUM XOCHIANApHI
apn6 obopavus. BYHWHT y4yH YMyMIAMITHPUITAH UMIYIBCTAP TEHT-
acupan (olifanaHamu3. By TeHITaManap acocHia, KMHETUK JHeprus

ApT KoOpAMHATaNapHura OOFMHUK 3Mac, JeraH mapT GmwnaH Kyifnmaru
VaNTapHI 0TAMW3:

T
P = (XA,I ,YA,,,ZA,,\vh,%.ek,\v,‘,c?k.eh-t)
axA"
oT 7
P, = fy, (XA,, YAn, Apa V5, 9500 ,,\v,‘,sv,,, LA (2.54)
Y,
aT
P = fs, (XA,,YA,,.ZAF,\V,“%,- k.\l’,_ (l’,‘ LI
DZA
WL ol A 0,.¥,.0,.0,
Pj"‘ ”*m( LR R AurVLrwj,, L'WL‘¢L' J.:t)
00

(2.54) TenrnamMany YMYMIAIITHPWIraH KOOPAMHATANAPNAH BaKT
Mg GupHHYH XocHIaNapra KucbaTan anrebpauk eund, KyiHarniapHn
AMN3:

Xai =f,, B P, Py PPy PLvs 040,00,

Yoy =fy, (B Py PP PR ;050,00 (2.55)

Ons, =f,, @) Py PP PP 0,00

(2.55) muAr KEiMaTaapusn (2.51) ra xyiub, (2.38) xaHOHHK TeHIMIa-
ANapHH TY3MI y49yH sapyp Oymram Tammieron-Ocrtporpanckuii (yHk-
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i

MISUI2DHHE (MYCT2KHI) YMyMIAIITHPHIT2H KOODZHHATANAP Ba Ji
TUPWNTAH WMIYNTBCIAp OpKany oniamm3. (2.38) ra MyBoQHK @2.50)w
mdhepennpanna6, mysuEraex (2.46) yMyMIAIITHPHITAH KySii}
OJITaH %0NNia KAHOHHK TEHITIAMANap TH3HMIHY XOCHIT XIJIAMIS:

Xay =F, ®,P, P P P Py X, X, 0 Xa, 50250500
Yo =E, ®;,P; PP PPy X 0 X X W 193,050
Ba =K, (B,.P, P, B, P, P, X, X, Xy, ¥y, 0000000
P, =F, (B,,P,.P,.,P,.P,.F,.0;
P, =F, (®,.F,.F PP P.0);

Pj‘ =Fl’k (Pi’Ph‘Ph’PL’Pj;’Pi.'[) : (2.56)

(2.56) TenTnamManap YM3NKIM Ba HOYM3MKIN GYIMIOA MyMKH
Muii Xonma OyHmail TeHTNaManap TH3MMHHM eYHII Exkp €9H
Gaxonaur yuyn 62531 MATEMATHK aMANNIapHH 6KapauI 3apyp.

FOxopuna 6aén smwran FammmsTon-Octporapackwii Gynxn
TY3HLI METOAMKACHTA MyBO(DHK GH3HMHT MyAHsIH ArPETaTHMIR yqy
HHK TeHIJIAMANApHA TY3HIIHH KYpHO THKaMH3.

Kypumaérran xonm y4uyH yMyMIJWTHPHIT2H WMIYIECH

KHHMATIAPH KyiAfarnia 3nnama:

Pj, =Xuaa,,Yaa,,Zaay;, Wa|u¢7afs’oam

B =Xa2y,Ya2y,Z80y,Y8y,08,,0a,
P, =Xnay,Yaay,,Za 25, W2y, 025,025

. .
P, =Xaa,,Yaa,,Zaas,ya,,0a,,0a,

Pjg =Xa aSl’Y‘ aSZ'ZA anr‘yay1¢35576356



P, =Xaag,Yaag,Za A, Wag,, 02,02 (2.57)
6}'"}13 ayy... 416, A2qeee. 2265 A31.-. 3365

yy... 246 s1..- As6; A61--- A 66 — £ (@, W, B) dyHKIEAEM Ba arperaTHHHT
“TPYKTHB mapameTpiaph: M; maccacu Ba & .1...€,, NapHA ndofanaiauran
bbunuentnap;

arperat Maccanapy (M) MapKa3JlapEHUHT KOOpPAMHATANAPWHM Uo-
aifnurad xoddduuueHTIap.

By koaddrumenTnap (2.52) KAHeTHK 3Heprasan nuddepennmamia-
IaH KeifUH ONNMHTaH.

(2.57) TeHrNAMATAp YH3HIIIM TeHTIAMANAD THIBMHHA Hponanaimy.

(2.57) TeHrnamManap TH3MMH MATPHNA MAKIHAA KyHRNaruda S3uanm:

P, A113212,813,814: 845,26 X
sz Q21182258235 894: 8252895 \'7\
Pj 23118371 8335834, 2355 A3 Za

3

= Q1005843 844: 245,846 .

P, = £ P
P 85158575 A5y, A5q0 55, Asg &

is A4
P 261926208635 8643 2655265

“ 0

(2.58) TenrnaManap TH3MMHHAKT €IHME:

X=A"P, (259)
6ynma A - Teckapu MaTpHIa.

Martpuna &k KypuHIIIAR Kyitnaarita E3nnam:
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XA SA-Ay Ay mAysAg-Ag P, r
Y “ApAn-Ap Ay -Anha le |

o)

(@40

Z,A A -AnhAs, - A43A53A63 ’
R AL A A AA, | P,
v Ap-Aghsg-AghAss-Ags P,
7 SATSAUEAL A, -ALAL B

6ynna A;— anmeMeHT MUHODH;
d - A MaTpUNAHUHT NeTepMUHAHTH.
(2.60) Temrmamylapna YHr TOMOHAA TYpraH MaTpuANIapH
Oupura KynaiTipn6 UMKNG, KyiinaarunapHu ol1amMus:

< 1

Ka =E(PiAll—"'_PﬁA6l)

Ya =l5(' PA,; - +PeAg) @
9

Za =G(P,A“ —"'_PKA&:)

® Sl
@ =E(- PA —...+PgAg)

2 1
Wi d—(P,‘Als == PyhA)

0a =di(- PAs ..t PeAg)

(2.61) yMyMNAWTHPUITAH KOOPAHHATANADJIAH OJIMHTAH 6
XocHmanap KuitMathay (2.51) ra kjin6 unkamms:

LB | 6 6 6
H =Z[E(P}‘ PREALCE D P, ZP,.‘A,A)]—L (2.6
=1 k=1

k=1 : k=1
(2.62) un mudeperunamiab, (2.38) ra MyBogu, LIYHHUHT ek
HH XHco6ra oJiraH X0/a, KAHOHHX TEHINaMaNap TH3UMHHY onamys,
Arperat Maccanapn MTA HHHT OFHPIMK Mapka3sura HUCOAaTaH
napaiic/l XapaKaTiaHranja KaHOHHK TCHINAMaNlap Cofaaman, «
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Xonma kmuuk OGypwaknap ¢ = Y = 6 = 0. ByHna TH3UMHHMHT KaHOHHK
TlaManapH KyHEAArA KYpHHAMIA 6ynamm:
9H _1 axhil o 3

H 1 .
oM, +——2 )xa o =—2M2Y, —Xa M1, )i
ap, a M e g M Ya ~XaMizn,)

h
7). GHE B0l T, < (s Sty oo o, FOMEER ) s (RS TR0 (1 1
—=—(2Za M; B =——=—(YaM; V= —=— X Mi+
T A e L al Xame
d’iln, o = oH 1 . S
3.5'31.;71::)+YA M, he:E:E[ MY, &g +M; Za M)
oH Ny
P, St Qx =_Zi[c,.xA +C, ¢ JrQ;
H 1
s =-§Y—+ Q= —Zi[zc,_xA +C &, +n.C J+Q,: (2.63)
oH YN
P, =——+Q,=—.-(2C,Z, +C, ¢ -2Z,C, -2C,q, +
9Z, = :

N ° ° N 1
+C,z )+Q,P, =-<IZMi(-2XA YA)—ZE{BXA -Cyn, +

+CEn, +CEn 1+[C.E +C,ZE -C.Enm, +
+2C,E g -2C, e, Z, —2C, qE,, _C;‘,‘gqac,]» +Qys

N

P = —(Z%(ZC‘,XmH +2CX &, +C, Xn, +C,E Y, +
1

+C Y, &

¥

 +2C,En, +C 8 e D+ Q,;

.
P =*Z
+QC 7L -2C, Zym, +2C L6, -2C, 2,8, -2C, qu€. - (2.63)
-2C, 0.2, +2C, Zyn,, +2C, N q5) 1+ Q5

-
«2 o

2 N
([Zat \'A-Z%{(zc,‘YAa‘i -2C, .5, +
1

[ é—-‘

bapua yarapyeumnapHu HHueKcnapin Oup Aapaxa (tapTu6) Jim
jnrawn 6up A xap@u Gunan Genrunab, KyAuLaTi TeHrTaMANapHU ONTAMH3:

A| =F,(A1,/.\z...An,l),

Ar=F (A1,Az2...Ax,t),
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;\n =Fn(A1,Az...Azx,l), (=
Swr appan (2.64) TH3EMHHAT XyCyci eYHMHHH TONAMHS, IE

namanap TasmMEER KommapyBun Ai=f,(0), Az =f,(0)... Ax =l
(YHKUHSCHHH 0NaMH3:

df' -
—d’f—‘)=1=,»[r. (©,£,00)...65 (D), t] (F

(=1,2,3..2%).

By yyHKimanap 6WIaH TABCH(NAHATUIAH XapaKaT FAIACH
%Xapaxar 6ynam.

V3mpynmp AMMAIITHPWITAHAAH KeiiuH TeHraMa K
KypHHAmNA GFmamm:

¥; =Ai-f; (),

Oynna ¥; - Fanagunap, Ae6 atamysau JarapyBumiap.

(2.66) r1 Baxr 6itnaa muddepernumannab, xyitnaarnHyu oNan
dt ot d

(2.67) TenrnamanumT Guprim KucmuTa (2.63) pa (2.64) nau

RocHIanap KuitMaThapuEw kyim6 waxamms, wyHpHrex Aj HA S
Tauab, (2.66) ra acocan xyiimnara TeHrAMANIAD TH3MMUHH ONAMH
& = l_:( =
dt i, Y:,---Tn_()"Fj[Y|+fl(')+ (2.
T 50, 7 +,(0), 1] E [, (1), £, (1)...F, (1), t]

'3 (268)  temrmavanap  TmmMm  Mexammkapuii  TH3
FANlACHIIAHMATaR GapKapop XapaxaT/aHAII IADTHHH AHHMIIALI Y4)
JIAHFHY MaBITyMOT Gjnami,

z (268) xanommx Ternamanap xap x2unaii XapakaTIaHyBYH |
XYKandx arperatd yayn xynanmiamm.
Arperat ofexTnapurmEr Maccanapwru Ba ynapHuar MTA o

MApKa3Hra HACGATAH KOOPAHHATNADHEH, IyHUHIAEK, MHEPLHS MOM
PHHI GHIICaK, arperataard Xap kannaii HYKTaHHHT Ky9UIDIapH, Te3
PH B2 TeIMaHNUITAPHRY GWITMI Ba yMyman MalMHA-TRAKTOD ary
HUHT TySIIMINHEY ONTHMAVIAINTAPHIN MyMicwH. (2.63) TeHIMaM:

50



HaTIKanapy Jkagsanfa KelTApwiIran (4-wnosa). By watmxanapHn
DHMEHTAN MabIyMoTIap GmiaH Kuécmam MomemHusr 15-20% dapk
H a[IeKBATIMTHHH KYpCaTau.

3-BOB

MAXTAYVIMK MAIIMHA-TPAKTOP ATPETCATJIAPVHI
VIEHTHOUKATIA BA VIAPHWHI PABOH
XAPAKATIAHVIIHA BAXOJIAIL

3.1 Oxnm arperaTH NULISTAHJAIN JHHAMHK KApaERNApHA
CTTHCTHE TAXJIT 3THIN

ATpEraTHWHT KOHCTPYKTHB-KYY CXEMacH TOMOHWJAW KyWHnmamguran
uM Tanalb myHnan H6OpaTKy, KAPHILJATH SHEPreTHK KYPCATKAYIAPHA
STHIN Kapiminry, GypoBun MOMEHT, IOKIAMAHHHT TasRwiap 6¥iimua
Ta TAKCUMNAHWIUY) Ba HYNIaTH HOTEKUCTMKITADHWHT arperaTra TaLCH-
v Kalyn Kuiranjga TabCHp 3TACTTaH IOIIAMANAD KaTTANAUIMAliuras,
11 arperaTy XOCW KWMIAWTan KaTopnap TYFPH YM3HKIA Ba YpyFiap
h XU YYKYPIIMKIA KYMIIaTUran GYncun.

Tynpoxxa wnuios OGepiil YYKYpNHTH Ba YPYFIApHH KYMALI
(YPIVTHHUAT GUp TEKNCHA GYNWINR XapakaT TeaNnury ommimm Gnman xam
UHTAHAY. ATPETATHUAT XAPAKAT TENTHIY O GHIIAH YHUHT 10pHLT
SMITa TABCHP 3TyBYN lIokaManap 0,2-4 Mapra oma.

Bapuamisa xoahduupenmiapunusr xuiivati 40,7 pau 94 % raua,
CHOTIOTHIC sapaéunapnnku aca 1,61 nan 36,7% rava 6ynamn. By ypratma
inKaHuHr HoGapkapop wmnammgaH fnapax Gepajmn. Bynra cesnkaHwHT
akTopra yu nykrajna Gupnawrapwirany ca6a6, yynkn cesika y3 apKui-

[THHR iiyKorran 6ynamy. YaparmapHunr ypraya KBaAPaTAK OFMIWIAPH
VBIYM Kouynuatra Oyiicynmaiimm: Gup xun apaénnmap yuyH TE3nuK
unnni 6unan o (H) xaTranamany, Gomka sxapaénnapia aca — KHuukia-
. Onay PUNIMPAKHENT JMHAMIKINK Ko3bdunuentn 1,95-3,94; kernn-
| AN FAWPAKHAKY ~ 0,197-0,74; xerunru yur rumupaxuuka —0,215-
I725 HU TAIIKAN 3Tafin. DKULI arperati wmaérranaa commp Gymamuran
APAEHNAPHIT CTIEKTPAT TAXML I HATIDKACHMA 1Y HApCA aHMKJIali-
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JHKH, ¥apaKaT TeAIHTH OLAH GHIaH €Takdy FIULTpakiap 6ypc
MEHTUHWHT KOppENSUOH Gornarmm BaxTH 6 c faH 1-2 c rayak
IIYHWHTEK ArpEraT TYFPH YH3HKIH XaPakaTHHHHI KOPPEIsLHOE
HHII BaKTH XaM y3rapajy. YpyFIapHA KyMHIL YyKYpIHTHHHHT HO:
TH 3ca, 601IKaYa KOppe/SHOH XapaKTepra 3ra. XapakaT Te3/IHrH
6,8 kM/coaT raua omraHga KOppelanHoR G0FNaHuI BAKTH 2 C Jd4E
Ya opTajM, KeimH 2-4 ¢ raya kamasma (3.1-pacm). Dxwuon arpei
KM/COaT Te3NHKHa XapaKaTJaHTaHAA KOppe/LIUHOH GOoFnaHMLI B
10 ¢ raua karTanamanu, 9,5 km/coat ma 3ca 4-6 ¢ raya KaMasagn.
XOJT KW arperaTd WULTaETraHAa TafKHE STHATaH NapaMeTpiapr
HAMYK XapaKTep[alirdHA Ba TYPIH CTPYKTYpAara 3ra 3KaHJIUTHH!
Tajm.

08
: 2T -gest

as Mmuemtse-xmaw&"
Nz .

oA

oz

W
o £ 4 & 8 ¢c

3.1-pacm. Sxmw arperatn 3,9 xmfcoaT TEWMKAA XapaKATIARTAHAR Yp)
KYMHII yKYPTUTHHMHT HOTCKHCIHTH HOPMAMAHTAH KOPPENALMOH (DYHKIHSI
IKCTIEPHMEHTA INH WH3NK; 2-XHCOGNANTAH FrpH YHINK,

OKCIIEpMEHTaN HOPMANAHTAH KOPPEISLHOH yaxumsuiap (2)
Hpoanap (5-unopa) Guwian anmpoxcuMamusnangy. By ngomanapna
KOPpENauioH 6GoFmanum Kos(pHUMEHTIADH MOC XOJJa Kapat
CYHWII TE3MMTHHA Ba XapaéHyia JAaBpHil TAIIKWI ITYBYMIIAD MaBXYI
TaBCHQnaiim. Macanan, sxmm  arperats 12,5 xm/coaT Tes
AapakatiaHrania 6ypopyr MOMEHT y3rapraHia o. kod(dHuHeHTH!
comor xmitmaty 10,62 ¢! Hu Tamnmn sramy, Oy Xon xapaéHHHE



A kypcatamy. Koppensmmon Gornannm xoahduuueHTn 6¥iinua
T4 MAKIOPHHH aHWKNAW MYMKHH. OKHWIU arperaTWHWHT TYFpH YH-
| XApaKaTHaH OFMINM HOPMAJAHTAH KODPENAUHOH (yKHIHACHHH

T STHII Hymu Omman GyHmail OFHII SKOMHHMHT Y3YHIIMI'MHH aHHKJIall
1H:

Masnym Gup @ Gypuak uacroTama (6y wacToTa 3.2-pacMIaru xapa-
AT HOPMAJAHTAH CTeKTPasl (QYRKUMACH TPadUIiIaH OITUHALN) TAbCHD
TACH KYHUEIATH MUKIOPHHM TAUTKHN 3TaJIH:

S?w)

|

s

—

04 4

0,05

D=
o L D

CRR WREEY S

3.2-pach. Arperatinur TYpAR TEUHIKNAPAA TYFPH YN3UKIM XAPAKATAAH OFMLIN
faanray cuexrpan s 1-3,9; 2-6,8; 3-8,6 sa 4-9,5 km/coar.
(0]

2
LR
628 L

OKHM arperaTHHMHT TYFPI YM3UKIM XapaKkaTAaH OFMIIM JaBOMMii-
M Ba YACTOTACH KYINIA KeNTHPIIras:
ATrperaTHUHF XapaKkar

TeaNnnuru, km/coat 6 c v, T

6,8 3,12 0,079-1,27
8,6 3,25 0,05-1,04
9,5 34 0,05-1,04
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U A R

IOxopuia KenTHpWIraH MabJIyMOTIApAaH KypHHHO T)
XApaKaT TETHrW OMMIOM OWNAH SKHMLI ATPETATHHHHT TYFpi
XApAKATIAH OFHMIIY 9ACTOTACH KaMas/IH.

HopMananran crmekTpan 3HWIMK TpaQuiiapH 12
KJpCATHIINYA, KWl arperaTd yTKa3uG obopaaurad Ba TPaKIo
audnit xapaén cudaThaa KUPUTHIAANTAH YACTOTAIAD JAANA30N
c! Herapaja oiamaa, HopMaJlaHraH CrieKTpat SUUTHKHAHT ;
KuifMaty xaM gacrotanap mowpacuma 0,1 — 4 ¢’ Hu TAmIKMI 3
pacm).

DKW ATPEraTHHAHT YaCTOTABMIl XapaKTCPHCTHKAcCH KaTh
Ounan cjumaiinu (3.3-pacm). Bynmait y3aTum Qysicuuscann arp
TEXHONIOTHK Ba 9HEPreTHK KypcaTkhuuapra sra GymumH kepak
KUPUIIIATY JOKOPH YacTOTali TabCHpJIapHH (GrITHTpait ommail]
rpaduKnapaaH MawnyM Gynumpua, arperat MasKyp WAapOKTIA
HUHT TIaCT-6aNasiuKiapura MOCIAHHII XyCyCHATIAPHHH aMall
Konaymm. Jlana npodwny 6unaH ypyFmapHM KyMUII TyKypiars
y3apo Koppenauuos GOFTAHUIIHUAT SHT KATTA KMIMATH 0,137, 4
FHJIIHDAKHUHT BEPTHKAI I0K/1aMacH 6WiIaH 6ypoBYH MOMEHT YpT:
arperar 2,04 xm/coar Teanukaa xapakaTnaurauga 0,036 pa 9,5 kM
0,106 Hu Taunm 5TrAH.

a) 6)

Bod T ot 7
& T 2] i
40| . 1 ’i
A i s’ 410
as (LT Bris, l‘kﬁm
asfi 1/
f 'Mfﬂﬂy/M“ﬁ £
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m} T L I ! l’
q0 20 30

3.3-pacu. MT3-80X+CUX-4 oxum arperaté 9,5 rgoar

XapakaT/IaHTaHJarH y3aTHI (YHKUHACH MONYJHHHHT KBANpaTH: S-sxcncpuuu
PH YH3HE; 2-XHCcOGNAHIaH 5rpH YH3HK; a) KMPHII TABCHPH - arperat rMacy
AWHTHH Jaia TpoQwii HOTERVCAHKNAPH; 9HKmD (QyRkumscn - Ypyrnapan
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PIUCHHIEE HOTEXHCIMIY; §) KEPHET TARCHPH — KETHHIH YAl FUIAUPAKHAHT BEPTH-
TOKITAMACH; SVKWIN (YHKIWACH — CTakwTd FWIIWpaKk OypoBYW MOMCHTHHHHIT
SULIA.

Koppensiuuos 60r1aBuIIapapsr abCoMoT KHiMATIAPH KaTTa IMac.
aKaT Te3NNIT OPTraHja TPAKTOPra KyHIIraH BEpTHKAN Kywiap Omnas
KTOPHWHT CTAK4W FUNIMPAKNapARars 6YpoBYM MOMEHT YpTacuia Kop-
TMOH GOFTAHKIL KaTTANAaxE. ATPEraTHHET XapaKkaT Te3NIHrH KaTTa-
I OIJIaH eTAKul MOMEHTHHET Y3rapHINH HOTEKHCINTH KaMasigu
-pacy, 6). Kypuwiran pana mpounu OunaH ypyFmapHH KyMHII
YPIKETH Ba BEPTHKAI IOKIAMA GUIIAH eTakdy FHIMPAKHUET GypoBdn
{CHTH ¥pTacHiari y3apo GOFNAHETIIAD 3KHII ATPEraTHHHHT MIMHAMIIK
cayapHHH TaBcHbIalim.

3.2 Yonmux arperaTh HILNATaNJATA TUHAMHAK sXapaéniapnn
CTATHCTRE TAXJIRM 3T

3.2.1 apaénnapammr yprada KypeaTkudnapn
- Fyaa xarop opanapura nnuior GepHIn JaBpHaa YHKAIL ATPeraTHHUHT
PrETHK BA TCXHONOIMK KYPCATKHSNADUHN 3KCIIEPHMEHTAl TANKHK STHIL
IaTIiapHI KypcaTai.
T-28X4+KPX-4 vonuy arperaTHHRHT XapaKkat TEATUTH OWWIIH GH-

VHUHT TYFPH YN3MKIH XapaKaTAaH Ba MIDIOB Gepuil YyKypJIHTHHAHT
[TITAHTAHNAH OFUIIN CYFOPHNIARTaH SraTiiapHy IOMIIATHIIA XaM,: Ge-
a yrnapuy iykoTHmna xam kamasng. Bynmu iy Gunad TymrywTupunn
fiBKy, Gerona YIiapHn YTOK KHIIMII CYFOPHIANMIAH STATIADHU 10M-
Tramian Keiun CyFOPUIIJIaR N Gaxkapraau Ba 3raT HOTEKHC Ba Ke-
o 6Ynanu. Arperat 4,67 — 7,5 malcoaT TeanMiuIapia xapakaTiaHranna
IPOKKA HMIUTOB GepHIll YyKypINTHHIHT HOTEKHCIIHTH ATPOTEXHUK TaNa6-
:p yerapacuna Gynamu. Xapaxar Teamuru onmiun Gunan wuuios Gepuin
KYPIMTH Kariasiu, YyHKH GyHia MMy opramiap TYNPOKAAH MHKMINTra
Tiiagy. By Qukp Mapkasuii FpsaEira TAhCHP 3TYBYH KYWIApHH ymuam
TIOKANapy Gunan TacuKNaHaIH: TPARMITHUHT TOPTHINTA Kapuviry 0,2
1 ra xamajiran. OraTnapEy IOMIIATHIN Ba 5FAT ONMUINA XAM MUY Op-
HJIAp TYMPOKNaH YHKHUIITA HHTHITAH, JICKHH KyJIbTHRATOP FPSIUIMHHHT
PTHIITA KAPUIMIIHTH TEINWK OWWIW Ouiaw TOPTUIN KapUIHIUTHHWHT
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OIIHIIH XHcoBHra KaMaiiras aMac. ArperaTHHHT XapakaT T3
7,6 wmlcoaT rawa omraHga KyABTHBATOP TPAAWMIHHHT 1
kapunwmry 0,67 mau 2,9 xH raua, srat onumuga sca 0,77 fas 2]
omrad. ScnaTub yTHIN KepakkH, 3HT KaTTa IoKjamasap CyFopil
DUHM ONMIIIA, SHT kaM JokiaManap 3ca GeroHa yTaapHH yToki
comup 6ynamn. Bysu my 6HAH TYWyHTHPHIN MYMKHUHKH, 3141
vy opramnap 18-20 cm, Gerowa JrmapHM YTOK KWIHIIAA 3G
YYKYPIUKHA ONUG MULIarad. ATperaTHHHT Te3JIMTY OLIMLIM Gmzt
KBAAPATHK OFMIUIAP KMAMATH XaM KaTTalaluraH.
Arperar 4,67— 7,5 kmicoaT Teanukaa xapakaTnanub, berom
YTox Kuiranaa Mapkasuil rpgamwl TOPTHIN KaplUyiuryHuHr ypre
patax oFrum 0,6 xH, etaxyu Funaupaxiap 6ypopuy MOMEHTHHIE
KBaJipaTuk oFmmy 3ca 1,24 kH.M, onp FaiupaKka BepTHKAN 0K
yprava xBagpatux ormmm 7,64 xH, KeTHHrH eTakyy FHIAHPAKI
0,21 - 0,26 kH ra omrazn.
Katop opanapun cyroprangan KeiinH 1OMITATHUIAA MapK:
JUHI TOPTHII KApPIWIUHHUAT Jprada kpanpaTik ormmm 0,84 kH,
CTAKYH FINMpaiapn GYpoBYH MOMEHTHHMHI YpTaya KBaJpaTi
1,56 xEL.M, onp FUnIMpaKka BepTHKAN IOKTAMAHMKH 2 XH, TopH30
namaBuky 2,7 KH, KETHHIH eTaKk9u FRIAMpPAKIApPra BEpTHKAT 10]
xu aca 0,23-0,59 kH ra xatranama.
Arperat 4,67-7,6 KM/coaT TeaHKAA XapakaTIAHNG CyFOpHI
PHHY OJMLIIA KyNBTABATOP MAPKA3Mil IPANWIM TOPTHII KApIIH)
yprava keagpatik orumn 1,1 xH, TpaxTop eraxun FUNpaxmapy
momentunnxky 2,78 kH.m, onn rmngupaxka Bepruxan OKnaMay
xH, ropusontan roxnamasuin 0,22 xH, erakun FHIMpaKnapry |
foknamannkn aca 0,51-0,64 xH ra xarranmamaz. Fyaa ’ﬁi.l'rc
Kynnanaar iyHamupa arperat 4,78 gaum 6,65 xm/coar rayy .
XapaKaTiaHuG HupIoB Geprania omy FIIHPAKKA BepTHay rox
ypraya xeappatnk orumy 0,86 kH, roprzonTan roknamanmiy 0,04
THHIH €TAKYH FHIIHPAINIAPra BEPTHKAN J0KNAMAHUKH 5ca 2,79 xH
Tajiamany. Bapuanns kos(@umueHTIapHHNHT GyHIaii KaTTamym,
89,75% urynpan ganonat 6epammxn, T-28X + KPX-4 HOTHK arperg
AHHAMYK JOKNaManapy Fy3a Kartop Opanapura HIIOB Geppy i
Gapxapop 6ynmaiii Ba keHT KynaMmiapia yarapaiu. Ong Frpy
IuHamMuxmak  kospdrumentn  0,246-1,44, xetmnru wan PR
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43-0,51, xetunTH yur Frnaupakanka 0,118-0,54 Ay Tawkun sTanm. T-
X4 + KPX - 3,6 wommg arperaTH 5,5 — 12 xm/coaT TednMKAa
yaKaTIauub, Ganangmira 5 qaH 15 cM raga 6ynran SKKa HOTEKHCIMKIAH
WA QUHAMHK I0KIaMarnap onif Funaupakaa 8 man 20 kH rava, keTun-
yan Frupakna 4 ran 7 kH raua, KeTHHTH YHT Frompakaa 2 gan 7 kH
1a Yarapany. TYCHK Ganas/UMIT Ba XapakaT Te3JINTH KaTTANANINIIH 611~
H QUHaMuK foknaManap 3 maun 12 xH rawa omamu. Ona FUIAWPAKHWHT
HAMMKIMK Kkod(duuuentn 3.2-5,2, KeTHHTH 4Yan Fuigupakanku 0,56-
3, keTuHrH YHr Frognpakankn 0.28-0,56 werapana 6ynann. Kartop opa-
PHHH CYFOpranjiaH KeiiiH IoMITaTHIIAA ONM FIIAUPAKHHHT AWHAMMKIIHK
sbdunperTH 1,92 nan 2,62 rava, KCTHHTH Yan FWigupakHuaku 0,32 naH
385 Tava, keTHHTH YHT Frvpaxavku 0,415 nan 0, 52 rava y3rapamy. T-
X4 TpaxTopu acocuna spaTirar xyseaTh 42 xkBt, KPX-3,6 xynsTuBa-
pu Gnnas Gupramikaarn Maccacu 4220 Kr, sUTHT MeTalll KabHHAIN JKC-
pyuMenTan MT3-80X TpakTopunuHr guHamuk lokmaManapn T-28X4 +
PX—4 pa T-28X4 + KPX-3,6 yonux arperaTiapHHHHI I0KIAMATAPHIAH
THK.

Fy2a xaTop opanapura Mnpios GepHil TAaBpHAA O FHWIAUPAKHUHT
{HAMTKIVK xoapdumientn 1,24 nan 5 raya, KeTHHIM YaIl FIIUPAKHUKA
5 man 1,08 raua, KeTMRCH YHr runaupakaaka 0,285 man 0,98 raua
rapany. FOrIaManapHiHr KaTTamampy Ka0UHA YPHATHITAHIMTH ca-
165111 arperat MaccacHiHT 400 Kr ra KaTTanamraHnn Ba SHIUIFH 6aKHHIHT
SHraTelIan ONJIMHNIA OJ{ TAgHY YCTHTA KYYMpPHITaun ca6abnu TpakTop
fiinama Gasacuumar 100 MM ra yaadirasiurs Gunan TYIIYHTHPUIIATW.

i MT3- 80X + KPT-4 wonux arperatit Grian KeHr Fyj3a KaTop opaia-
jira MII0B GepHIIA YHITHT 3HEPreTHK Ba TEXHOJNOTHK KypCaTKHWIapHHI
WU KTaMK3, XapakaT Tesnry 6,8 km/coar raya omMpmiraHia arpe-
ATHIHT TYFPU MM3UKIM XapaKaTNaHWIIAH OFMIIMHMHI MATEMaTHK Ky-
yIIMacH Ba Ypraua KBaJipaTHK OFMILIM aBBajiMra KaTTalawmanmy, 5.8 pa 8,6
M/COaT TEINHK/A XapaKaTIaHraHia andya 6apxapop 6ynran. ArperatHusr
e3nmry 3,9 fan 8,6 kmfcoat rava kaTraNlamrania MaTeMaTHK KyTiMa 6up
aTTayamub, 6up xamaiinG (caxpama) ysrapapu. Katop opanapunu -
[aIl YYKYPIMTHHIAT KaMaWuIIK Ba XapakaT TesJIUTH OMMINM OwiaH niui-
1Al YYKYPJIMrH HOTSKUCHMIUHMHT opTimy T-28X4 + KPX-4 wyonux ar-
yeraTH OHJIaH TOp FY3a KATOP Opajlapura MOUIOB Gepranjarura yxmaigu.
TeKHH WOIIOB Gepyill YyKypIUTH HOTEKMCIMTHHUAT abCcomoT KuitMaTh Ba
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arperaTHHHr TYFpH UH3HKIH  XapaKaTHHHHT  Oysmmmmi
KjpeaTkuunap Gyiinua arpoTexnuk Tanabnap (1 cM) nan 1-6 Mapr
Katop opanapupa IoKIaMacu3 CaNT XapakaTIaBraHja i
11 GUNaH I0KIaManap cakpaMa mawiaa yarapamy. Omn FHLHpak
HAMMIOIHK KoadumuerTr 0,262-2,8; KeTHHIH Yar FHTMPAKHIK
0,91; xeraury yur Fmympakauky 0,15 — 0,9 Hu TaLIKHT STall
2,42 - 3,76 xm/coaT TeanMKkaa XapaKaTJaHraH[a €TaKIH FHJIApA
NAMACHHUHT MaTeMaTHK KyTwiMacH 8,88 ra xaTTtanalmiaim, 7380
aca 1,56 raua KaMaspu, MIyHOAH KeifuH gHa 5, 2] KH raya Kafm
14,7 xmlcoar Teanmkpa 2,8 kKH raua kamasy. XapakaT TEamm
4,1 xM/coaT raua owranKa TPAKTOPHAHT OJIA FUIAMPArUra Tyl
nama 15,84 kH rava omamn, 14,7 xm/coaT Teannkaa xapakamiah!
3,84 «H raua xamasmu. Xapakat Tewmrn 3,78 nan 14,7 xm/coaT!
TANAITAHAA KETUHTH €TAKYM FANAMPAKIAPHUHT GypoBdH MO
3,05-3,85 xH.M raua xaTramamamm, XapakaT TE3IHTH 2,62
6ynrania 6ypoBun MOMEHT IHT KaTTa Kuiimatra spuiran. Tabkil
PAKKH, KATOP OpaNapHHU IOMINATUINAA KETHHTH FHIIMPAKIAPIA
FaH loknamanap abeomot KuiiMatiapy 6yimua arperat myHaai
nalzna CUIT  XapaKaTiaHTaHgarn  IoKJIaMaJapHUHT
KUAMATIApUIAH KaM 6nanu, FUIIMpAXIapHUHT eTAKIOBUHE MO
3ca 5,8 xH.mM raua kaTranamanm, 6y xon KyNbTHBATOP HUIAT
NPOKHUHT nedopMalManaHummra Kapmunuru 6unan TYLIYHTHPW
ATPETaTHUHT XapakaT TeVIMrH ommmu 6unan ong Fmw
Tywanurad toxnama 14,44 - 1494 xH raya KaTTajama i
OpaNlapuiy GMpHHYM CYFOPranjaH KeiiMH oMwatnmna Ba oraT
IIYHUHTJIEK ATPEeraT KATOp Opalapuiia camr Xapakatiayra,
ruunmrpax fokJTaMacil SHT kaTTa 6yran. Katop opanapmumy eyro
KeHHH IOMWATHIINAH onauH arperat 2,39-6,43 xm/coar Tean
YapaKaATIAHTaHAa  maTakcHpam  3,56-31,0%, KaTop op:
CYFOpraHfaH kevint tommartnmpa 10,6- 32,9%, 6erona Vrnapny "y
Kkupxu6 yrox xwnmupa 11-28,7%, cant Xapakatnanmupg 7
yerapand Oynran. ATperat IOpHII KHCMHHHHT TYPIH Teamgey >
TaKcHpally TebparMa wakmga ysrapamgw. FOxnama KatTa Z‘;
WATAKCHPAI XM KATTANAIIANN, XAPAKAT TEVTHIH 2,3 na 2,9 KMlcoa;
OpTTaH/a WATAKCHPAI KAMAS/IH.
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3.2.2 YKapamnapHUHT TaKCHMIAHHINN

YomuK ~ arperaTHHHHT  3HEPreTHK  Ba  TEXHONOTHK  HII
PCATKWUNApHHN AHWKNTAM yayH Oy KYPCATKWHIAPHUAT TaKCHMITAHWII
HYHHATH KYpub unxunmm (3.4 a 3.5-pacM). I'paduxnapaan kypum Mym-
(HKH, qudepeHnnan Ba HHTErpal TaKCHMIAHHIDIApHA HGOJANOBYN 3r-
I YH3MIJIAD HOPMAaJl TAKCHMJIAHMIN 3IPH YM3UKNAPHIa sKUMH. SKcHepu-
SHTA CTATHCTHK Ba HA3apMil TAKCHMJIAHHIUIAPHUHT MYBOGUKIIAKIAPH
HpcoH (x7) xu Me3oHH 6Yifrda Texmmprnmy [1], 6y Me30H TypH XKapacH-
p yayH 0,85 — 0,95 axTuMommik 6unan 0,16 - 9,327 yerapana 6ynran.
a3apuif Ba CTATUCTHK TaKCUMIAHMHUIAp YpTacHmarH dapk Tacomudmuit
\TTANAKNAD HATIDKAacuaa comup Oymram. Jlemak, Fy3a KaTop Opanapwira
wioB Gepum masprpa T-28X4 + KPX—4 wormk arperatn 6axkapraH sxa-
\EHJIAPEVHT HOPMaJl TAKCHMIAHHINY TYFPHCHAATH FHIOTE3aHH HIIOHWIH,
M, Xap XM, TaXpiba MabIyMOTIApHTa 3HA KenMaitay, 1e6 xucobnam
YMKHH.

| a) 0) B)
| : . Z
s Fg” & ZFo] :ﬁj / ;‘: e
0,8+ 091 0 132
[ 0 I T ac, ! [0 8
0.6024 7L 7 1 1% v
| i I a P i o W
. ¥ Wioo - “.) ;‘,:‘fz ! VL2
' A
j 02 IS W AR 0t} NS
- [ [
e 04 08 42 1.6 HKH 0 06 42149 24 H,kH 06 42 1.8 24 H,kH
i
I

i 3.4-pacw. Katop opanapnim cyropranan keitwn T — 28X4 + KPX ~ 4 wormk ar-
rati Gwman 7,3 km/coat TesMKAA XapakaTianub IoMIIATHIDNA Mapkaswil rpsmun
KiaMAAPUHIHE Takcuvlanum spumuri. P(H) - middepennuan pa F(H) — unterpan

mngcnmmnmm STPH YH3NKNApPH: | - SKCIEPHMENTAN STPH UM3HMK; 2 - XHcoBNaHran srpu

M3MK; & — MAPAIIENOrPAMMIIH OCMAHUHT I0KOPH 3BEHOCHTA KYHIITAM 1oIaManap; 6 -

'ACTKI 3BEHOTO KYHNNTAH 0KIIAMa; B — TPSTATHIHT YMyMItH KapuiniiTy,
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Fif 1/
28424, I L
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) ;
] -
P
2§22 2
el T
b=
2. 2 4 6 g -

HH §100
3.5-pacu. 8,6 xa/eoar Teammxaa XapaxaTiaunG, 6eroHa y:map
MT3-80X+KPT-4 yonuy arperaTHENET KETHHIH Yall €TAKYH . e
BCPTHRAN C s 1-okcrepuMeHTal

xycobnanran arpn unsw; P(H) — meddmperman srpu; F(H) - nrerpatoF

3.2.3 YKapagnnapam xoppensuyuon TaxamI K

Fjsa xatop opanapura mmnos Gepum gappia T-28%8
Hommk arperatn 1,3 m/c Teamukaa Xapaxatnann6 GaxapraH K
HUHT JIMHAMUKACHHH TaBCH(IOBYH aBTOKOppeNmuoH (yHKIHA
CTPYKTypara sra (3.6-pacm). :

: Hopwmananran Koppenauson dynxumns p(t) HuuHr nacaifl
AU hapxnanamy. Arperataymr TOPTHII Kapmmmury y4yH
Honm kuiiMatnapu (3.6-pacm) 0.075-0,2) aGeuucca éHnma Ko
HorHx arperaTi TYFpH TM3MT XapakaTHmHT Yarapumm iy y
= 0,3-1,2 M, nunos 6epum uyKypnuTHERET Yarapumm sca | = 0,
HON xuiiMaTra ora 6ynamw, sEum mapaéunap mumammk Tapap,

ATpEraTHUHT TYFPH YH3HKITA XAPAKATAAH OFHIL HYJIIHEUHT y3yy,
M, OFHIIHHHT NABOM STHII BaKTH 3ca 1,3 M/c Teammia Xapakary,

@
¢ 6y, oFum yacrotaca V=;=0-796 I




3.6-pacm. T — 28X4 + KPX —4 yonuk arpera-

Tit 1,3 M/C Te3aNNKAA XapaKaTlaHraHaa OSKCIulyaTa-

e LHOH NAPAMCTPNAPHHMHI HOPM‘UIAHraH KOppens-

p(c)=€ c0s34T°  uuon (QyHKUMSmApw: 1-KyJIbTHBATOD TPSAWIHHHUHT

TOPTHIN KApIIWIHIH; 2-arperaT TYEPH YH3HKIIN

XapakaTHHHHT GY3HNHNM; 3-KaTop opafapura uul-

JIoB GepHil YYKYPIMIMHMHI KyifMaard muuiapaa

Varapuunt: 1-3raT oNHINAY; 2-CYFOPHATAHIAR Keiinn

loMiiaThuIa;  3-GcroHa  YTNMApHM  WIUIM3NAAH
KHPKHO ¥TOK Kuanmzna.

@ —;ccos 7l

=€ G057

%{():qsc"f qse;'d-’casf
2

j MT3-80X -+ KPT-4 wommix arperati 3KCIUIyaTaloH apaMeTplapi-

[ HOpMaNanram KOpPeNsiHoH (DYHKUMANAPHHM TAXJMN  KWIHLI

faarmmapny xypeataun. Erakud FHIRMpakiap OypoBUM MOMEHTHHMHIL

genson Gornanum BakTi 4,5 nan 10 ¢ rava xamasau (3.7-pacm), ar-

g7 TYFDH UM3HKNM XapakaT Gy3WIMIIMHWET KOPPENsUMOH GoFnammm

7 2-9,5 ¢ yerapapa y3arapa,iu. ArperaTHUHT XapaKaT Te3JIMIH OLIMILM
aH KapAEHHNHT NaBPHIi TAIIKIT 3TYBYMCH ceawlanu. I aTop opanapura
108 GepHIl YyKYPIUTHHAHT HOTEKMCIUIH ¥3raya KOppENALMOH Xapak-
ra sra. Xapaxat teanuryu 3,9 gas 5,8 km/coar raya omraHga Koppes-
YH OOFNTAHHII BakTH 2-2,5 pau 1,5 ¢ raua Kamasuu, XapakaT Te3juru 6
1 8,6 KM/coaT rava xyTapunranga koppensuvon Gornannm sakti 3-8 ¢
2 OLIATHU.
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|

DKCTIepHMEHTAl HOPMaJIAHTaH KOpPPEJANHOH d’mﬂ
ndonanap (5-unosa) 6unan anapokcHMALUNSTAHAN. |

Koppensupon Gormanumr xoadhdunuenta (B) -
HONUK arPeraTHHUHT TYFPH YH3UKIIH )gapa.KaT.z:"a; syl
ATPEraTHUHT TYFPH YH3AKIH XapakaTiaH o

2
‘ﬁf HY aHUK/IaM MyMKHH.

"“F—s_ he 2 A
] 3

8 40 ¢ec

37-pacw. MT3- 80X + Kpry Sommk arperary 1,08 Kwle

T by paae a1 ETaw rnnpey L R em——EE
m"mwmmapml.,w 58) 1
Xitcobnanra (S-miova) srpm mirn, CHTAL Srpr wiang; 2-(8)

MT3 ~ 80X + KPT - 4 womy ATPETaT yuyn 3.9 yn/cq

B=0,76 ¢, 5,8 km/coar Tesmmina 12-125¢1 68 Kwcoa g
ki/coar pa 0,98 ¢ . Bympaii TeMKnapRa 1ppy A<

o T JHACTRACHHMHET YAYHIHIH MOC Xonma 8,6; 4,2; §,] pa 6.4

Homm; tpaxropunmnr TiFpH YHISHKIH Xapakatpan ormy Yo

TYFpHCHRArH MATTYMOTRAD Kyiinga KenTHpHrayy, :

0,16-0,96




K¥§puen6 TypuGmuKi, XapakaT Te3JIHrH Ounmun 61aH Jomik arpe-
(HWHT TYFPH YH3VKIH XapaKaT/an OFMmIapy cakpab-caxpab Jarapaan.

3.2.4 Cnextpa’ QyHKIHIAD
JKapa€HiapHUHT CHeKTPan (YHKUMSUIADH YOMMK arperaT yTKasud

ypAIMTaH YacTOTANAp NUATIA30HMHK GENTUNAmra Ba YHMHT AMHAMHK
IMUHY Gaxonaiura HMKoH Gepau.

6 Wt

. 3.8-pac. MT3-80X + KPT-4 4omHMK arperaTd KaTop opalapuus Smpuman
opruias keiima | — 1,98 2 - 6,4: 3 - 9,3 xmM/coaT TEIMMKIAPAA XapakaTIAHHG 10M-
TraMfa Yarn eTakul FIUIMpAkaarn GypoRuM MOMEHTHHHI HOPMANAHIAH CIEKTPAn
gwrn. Cpadminap 6-mnonanari -2 ndonanap 6yiinya Kypwiran.

1, TopTHil  KApIIUIITHHHET  HOPMAJIAHTaH  CHEKTpaN  (yHKIHsCH
J‘opu gactoTanu TeOpanuuap Guman TaBcudnanagum. Hopmananran
a:m‘pan SUMIHKHAHT MAKCUMYMH J0KOpH YacToTanap — 30 — 40 ¢! noupa-
yua woiimaman (3.9,1-pacM), kynbTHBaTOp YTKa3Mb io6GopaauraH Ba
a;am'opra Taconuduil kxapaén cudpaTHOa KMPUTHIAJUraH YaCTOTANAp
sanazonn 0,1 — 50 ¢! yerapana, TYFpH IMBHKIN XApaKATIAHMIIHKAT Gy-
IIVIIN HOPMAJIAHTaH CTICKTpaN 3UWIMruAa YTkasn®d lobopunamvran vac-
oranmap muanaszonu 0,1 - 5 ¢, cnexrop makcumymu 0,1 — 3 ¢! (3.9, LI
acM), MIUIOB OepHII YyKYpIUrH HOTEKHCIMTMHUHT HOPMANIAHIAH CIIeK-
pasT 3MUIMTUHUHT Makcumymu 0,1 - 10 ¢ (3.9,IM-pacwm) ¥erapania xoiia-
TaH.
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raTH yTKa3nub jobopanuraH Ba y;u;a-r:?%

Yonux arpe WUTaH YacToTaiap zmana:som: .emmvﬂ
i it maxcamymu aca 0,1 — 1 ¢ ':mmm -
e 3mm“am:rqmmum XapaKaTHHHHT 6y3mapm
Arpemmmmm’yrl’a i—masu% 106opwiagural qac'l:o -
cnellﬂpan: : mu aca 0,1 — 1,5 ¢! uerapak e
7R e JIATH HOTEKVCIHTHHAHT o

v, m::l::n“muyn;m ~ 0,75 ¢ yacrcranap AOHpPA
a7l MWK i
1;1 (3.8-pacwm).

3.9-pacm. Katop ‘;p:’f;
iiun 4,67-7, :
OpHIIIAH Ke! g
K Xapakatnann6 xomuamuu:f;:l .
HOTMK arperati JKCIUIyaTd g
5* (0) Humr HopmasaHraH ':'nnm
[ % B, Japu:  I-xynersaTop r_;;x;::l -
; l-arperar T

)= 5 (r-cos3) . Xapummary; Tl-arpe

Gepni
Huur Gysunnum; 11-nmuios OcpH
). g_'-m) HUHT Y3rapumm,
R Al Tpaduknap 6-unopamarn ¥
G-a, B, r 3rpunap yayH, 1-n orpy Yo
PHYIYR) dotinanarray X0mma KypHI

325 YVaarum ¢ymcmmnapn

Hommy arperaty gupanm THHMHHUKT Xoccanapyyy, , HHgnay
W) ysatmm  Gymapzges ARMKNamny, Gy bysxuug sl
THKHUIRATH J3rapyByan gmjinar,

AHH oMHII yeyyy TH3HUME nr KHpHm 7
PHHH KaHjaji YBrapTupmI, Kypcarany, TH3UMHUHT Peakumgcpy
PHI UMITY B CHYY (cumannn) Ta

BCHOmatiny py 4TperaTHunr ¢ vacro!
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OypHil TeOpaHMIUIAPHHUAT Tabcnp GyHKIUICHTa YXmaiiinrad, aMMo
Kaya aMIUDINTyAa Ba ()a3oBMil (pyHKIHS 3KaBNHIMHH KypcaTamu. 3.10-
2 MT3 - 80X + KPT - 4 4onmK arperaTHHHHT K2TOpP OpalapHHH
pHIIIAH KeHHH JOMIIATHINA AWHAMEK JKapaCHIapH y3aTHil GyHKIMsI-
OZYNH KBAAPATHHIHT rpadHKIapH KYpCATHITAH.

Kypub  uMKuNiraH  >kapa€HNapHUHT  ¥3apo  KOPPENALUOH
[AHUIIApH KO3()QHIMEHTNApHHEHT abCoMoT KHiiMaTiapH YHUATHK

"2 IMAC.

-wl

4 i 251 Gis’er 1) 3.10-pac. Katop opamapusu 1-

2 < (0007 D)™ + {5 ur 39; 2-6.8; 3-8,6 wm/coaT TesmiKmapaa
ﬁ:'-----"---'“" XapakaTnann6 rommatumaa MT3 - 80X

4 ;j .+ KPT - 4 womnny arperatn ysatuw

QyHKILICH  MOIYMNHENT  KBajpati
(IuTpHXIaBTan WHINKIAP — KCHEPIMEH-
TAN; CHANDFA YH3MKAAD - XMCOGNaHran).

e
. 2 [ a2 (01800 4155

T e 1 S Knpiiu Tanenpn — arat Mukponpodmmm-
< I I T e HHUHT HOTEKNCTHKIAPH.
| |V ~e -

AR (~cpc%)(azr’e’sd)
ID 3 ) = - Gonr o 4 1,98 e

1 I F/ B (I ) 5 &

| e
Bawapniran xucobnap 6¥ituya, Katop opanapi MAKPONpOQHIHHAHT

cxucnmorapy Gunan 3rathy IOMUIATHIN YYKYPANTHHUHT HOTCKUCTUIK
AcHpary ¥3apo xoppensiunon Sornannu: 9, = 2,62 km/coaT TeaNuKIa —
1; 7,05 xm/coar Teamuina - 0,111; araTnap npoQuIMHHET HOTEKMUCTHK-
i Gwian eTakui FIIAUPAKIAPHUNT GypoBYM MOMEHTH YpTacHuari
»0 Koppensipon Gornanumr: O, = 2,62 kM/coat na — 0,041; 9,12 xmlcoat
- 0,365; 10,2 km/coat Teanmkaa sca 0,177, o FiUIMpaKKa TALEUP 3TyB-
oraMaiap GiiIaH erakuys FHIIMPAKIAPHAHT GYpOBYM MOMEHTH
racuga U, = 2,42 xm/coar Teamikma — 0,321; 7,3 km/coat Teanmke sca
88, KETHHIH eTAKYH FIIIMPAKIADHHHL I0KIIAMANAPY GWIAH eTaAKYM MOo-
T Ypracuiark xoppensumon 6ornanum ¥, = 14,7 xm/coar na - 0, 188.
[7] na xenTapriran MabTyMOTHApra Kypa, J3apo Koppenumst Koaj-
mments 0,05 6ynranna skapaéunap ypracuga 6ornanmm 6ynmaiiny.

65



MT3- 80X + KPT-4 donmk arperaTHHIHI IKCILTyaTalio
METpIapi YpTacHEary Kypub uMKuNTaH KODPENALVOH GOFaii
§aapo xoppensmust koaddumucaTIapy 0,05 faH KaTTa, AeMaK K
ypracuna GORNaHMIUIAD MaBXyH. ATpEraTHHHI —XapakaT -
§3TapHIIN GHNAH YaCTOTABHIl XaPAKTEPHCTHKANIAP JACTOTATAPHH
1060prmm yerapalapupa yarapMainn. ByHnai JUHAMHK X2 paKTepHt
ATPETaTHAHT TEXHOJNOTHK Ba 3HEPTreTHK KypcaTKWWIapH EMOH
HYHKA KHPHUIIATH I0KOPH YaCTOTAIH TakCHpIapHH (ursTpai o
Jlexun, Ganam xapaérnapra (3.10-pacy) arperat MasKyp Aajd Wa
PHA2 WOTSKHCTMKNAPTA MOCTAHWII XyCYCHATIApHHN aMajid
Konajy. Xapakar Teanury omuwy GuuaH CyFOpMI SraTiapuHil
KHCIHKIAPH GMNIaH TpaKTOPHMEr OJJ FHNMpAKIApNTa Kyimal
Manap ypracuparn ¥3apo Koppenaiia  Kod(pQUUICHTH KIYAK!
€TaKuH FIWITUPAKIAPHEKT GypoBYM MOMEHTH ypTacHja 2ca Mabl
KM/coaT) Te3NMKKaYa KaTTajamiany, CyHrpa KHYHKJIAIai.
KUCMIHWHT 10KNaMANapy GWIAH cTakyyM FHIAMpAaKIapHHAT Gypol
MCHTH Ypracuparn yaapo xoppemamusa ko3hGHUHEHTH TYFPHCH
1IyH/Al XyNlocaNaphy aifTiil MyMKnH. ByHu 1y 6iaH TynIyHTHDE
KHHKH, XapakaT TC3IUri MabiIyM KHilMaTraya OIHIIH 6HiaH HOTE
Jiap §3 SHEPrHsCHHM ATPETaTHUHT IOPUII KUCMHUTA Y3aTHIITA YII
Xapakar Te3HrH AHa/a OMMpPHIITaH/ia HOTEKHCITHKIAp G1ian arpel
IOpAL KHCMH JpTachlary ypHHMIll BaKTH KHMcKapaju, GumoGapul
KHCTHKIIAP §3 SHEPrASCHHN ArPEraTHUHT IOPHII KHCMUTA THmK Ge
rypuaiimn. Jlanannsr npowm 6wrian XaTop opanapmmm oM
YYKYPAUCHHUHT HOTEKUCTNTH, BEPTUKA IOKIAMANAD BA eTakyy
J1ap JpTacHiard Kypriran GoFNaHANUIAp UIYHA KYPCaTamuky, womy
TaTil eTapiuya TAKOMMIIaMaral JHHAMIK TH3UMIAH H6opar.,

ATPEraTHUHE TEXHOIOTHK BA IHEPIETHK KYPCATKHIADHHY 5y

Y4YH KHPHIINATH FANAEHITAHTHPYBYH Ba GOIIKapyBuH TABCHPRapy;
NAWHUAT CAMAPATA TH3HMAHH B MIIOHYIH VUITOB GepHIImY Tag)
o/1ajurAH MAKBYN KOHCTPYKTHB —~ Ky cxeManapaaH doiinanamyn, 3



3.3 IMaxra XocuNMHH MFUMIAA arPeraT NUHAMHEK XapaéiIapaHIHT
CT2THCTHK XapaKTePHCTHKANAPH

3.3.1 YKapaénnapaunr ypraua KypcaTKuTLIapn

Kartop opamapu 60 cM JH Janamapha OYHITAH NaxTa XOCHINHH
MuFam yayn xabunanu 14XB-2,4 pa 14B-2,4T, 90 cm mu KaTop opanapunaa
aca — 17XB - 1,8B; XH-3,6-01 a XHII-1,8 maxTa TepHil MallMHaNapHOAL
(GoitmanaEuMokaa. ITaxTa TepHIl MaNIMRANAPHER AIUTATHII Taxpubach-
HUHT KypcaTHINya, TEPHM arperaTH IOpHIl KHCMHHHHT 3a Gomwxa
KHCMJIApH XaMIa AeTalIapiHUHT Te3-Te3 CHHMINH cababnm YHIHT yuna-
T (3KcruryaTanpon) nyxramirn nact (0,5-0,65). Tlaxta Tepu arperata
VIIIaTaRa YHAT I0pHII KHCMNUTa B2 GOIKa KHCMTapH XaMla AeTanaph-
ra TyWaJuraH I0KIaMa Kalita TaKCHMIaHanM Ba yarapamu, Oy xoun, Gynkep-
Lra maxTa Tymiana GopraH capH arperaTHHHI MaccacH OpTHO, siHaja cali-
| 6uitnamanu.

' 17XB-1,85 naxTa Tepull MAIIMHACHHE CHHAMNA €30 ONMHIaH 6Hp-
mamun ocupuorpammara XM nia mmmros Gepub, Kyitnmarn xapaénnap-
HUNT CTATUCTHK KYPCATKUUNADH AWWKNAHIW: JWHAMUK IOKNAMANAPHUHT
COHMJIM XAPAKTEPHCTHKANAPH, KOPPENIIUOHN, CNEKTPAN BA JHHAMUK hyHK-
wsurap (3.1-xanpan).
3.1-xansar.
] 17XB - 1,85 maxra Tepum mammnacumnar Up=348a 4,5 wmlcoar

i TeaNUKIapaa JHHaMIK IOKIaMalapHIHHT COoIIR XapaKTepicTHKaNapH

Bapuanus xo-
apburmenT,

%

34 | 45 | 30 | Ao A A

Martemarnk ky- | Vpraua xpanpa-
: Kypcarkus Tinma, kH Tak orum, XH

Fungnpaxka — BepTikan

| roxnama: - - - - " %
KeTHHIH YHD 3,2 35 1,86 2,01 582 |574
KETHHTH yamn 11,23 1123 4,39 3,50 390 |284
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Onx FANgApaKka TOpPWH-
30HTAJN I0KNAMA 2,30 5,44 1,50

Vi erakan Fumgwpak
Gyponun Momenta, kHM | 1,75

1,9 0,55 0,58 32 S

I7XB - 1,85 maxTa TepHil MAIIMHACHHHHT KyJIbTHBAIHS Kil
XATOp OpaNaphlia ¥apakaT Te3THITH OLIIUIA GIIaH 0PI KICMHT
JHTaH 10KIaMaNap opTan (3.1-KaaBan), KeTHHTH Jall FHIIHPakKaT
J0KIIZMATIAP VHI FIIMpAK 10KIAMATAPHIAH OpTH Gyiam. KymbT
KHIHHTAH KATOp Opanapuia oJif FIIgHpakKa Gyiinama — ropu3oHt
NaMa KyIGTHBALMS KIIMEMATaH KaTop opaJapuja aHuiIaHral 6y
TOPU3OHTAN ToKAMANApAAH opTHK. KeTUHIH eTady FHIIMpaKiap
NaManap, akchRua, KyNbTHBALMANAHTAH [anmafa KyibTHBALWAIal
Janmajarura mucbatan kaM. Byaw my GwiaH TYmIyHTHDHIIT MYM
KYNETHRAUMSIANTAH KATOP OpANADH CepKEcak Ba KATTHI/INTH KaM 6

MaxTa TepHmm MaumiHACH O TASHYMHMHT MAcCACH KETHHTH Tasl
vaccacujan y9 6apobap xaM Ba KyJbTHBaLIUSUTAaHTaH KaTop Opal
OJI{ FIUIMpAKIap OCTHA TYNPOK KETHHIH FIJIAMpaKiap OCTI/Iark
Gatan xaMpox suwIaHANy Ba 33mnami. LLyHuAr yuyn ol FUJIANpal
Jia 3MMNaHTaH YCTKH TYNPOK KATIAMH KETHHIH FILUITHPAKIApP OF
KaTIamMra Huchbaral aHYa HOTEKUC TAkCHp npodwmm 6§nany.
ETakum ruiimpakka kaTra BepTHKAN IMHAMAK [0KIAMATIAD '
JTratia GYPOBUH MOMENT KAMAMM, KHUHK I0KTAMATAD TALCHP I
5ca, OypoBYM MOMEHT KATTANAWALM, MyHKH OyHma joKiaman
FHIIHpaKKa TakcHpH 6apkapopnamami. Yur eraxun FUNIHpAKHA
POBYH MOMEHTH KYNbTHRALSUTAHMATAH KATOP OPANAPHAA Kys1HTH
JIANTAH KATOp OpAJIAHIA MUUIATanfard 6YPoBuH MoMentmar 3.0
MapTa OpPTHE, Yall €TaK4H FHIJMPAKHHHT Gyponyy MOMeHTYH, ;m
KYNBTHBAUMANAHTAN KATOD OPANADHIA KyMbTUBAUMANAMArg
opajniapugars 6yposyn MoMenTaan 1,4 - 1,7 mapra OpPTHK. Bymmr (
IYHAAKH, KETHATH HaIl FUIAMPAKKa BEPTUKAI ANHAMIK 10K Nahanyy
THBAUHANARMAT2H KATOD Opanapija KynbTHBAUHANAHran KaTop
puna onvHTan Oynfail KypcaTkuanapaan 2,7 - 6,7 mapra opTuk, E
FHJPaKIapra BepTRKAT IMHAMHX I0KTaMaNaDHIRT §/3raprmm, l;ax
pHLIl MAWHHACH WIALIHLI MACCACHHUHT, 6uHOGapyn, P, :Z E .

TOPTHII Ky9HHHHT XaM jarapuwmra cabab Gynamu. Dpkny TOpTHm
KaMaiirAHz2 €TaKTA FIAPAIUIADHHEHT GYPOBYH MOMEHTH Xan Kamag
Bapuauus xospduuuentnapumunr (12, 88 - 96,06%) xpcarymy
[aXTa TEPHII MAITHHACHHHHT 1AXTA TEPUII JABPUIATH AUHAMHK foky
Jniapu Hobapxapop 6ynub, kedr kynampa srapamu. Onp FUHpaK:
JHHAMEKTHK kos(@uuuentn 0,428 - 4, KeTHHTH wan FHmHpaxwmk
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9,076 - 0,76, xerunrn yur Fugupakeukn — 0,082 — 0,326. TTaxTa Tepnm
AAIIMHACH KaifpIUIMII KOMIIa XapaKaT/JaHTraBpqa IOpHII KMCMHra Tymia-
[iraH jokjgamanap OHpo3 KaTTa, JIEKHH KaTopyapia HUUIaraHja COINp
DYNANMIaH [OKTaMajap verapacuia koilamamu. DByskepra mnaxra
_ynnana Gopra CapH N4XT4 TEPHII MANIMHACH MACCACHHHHT OPTHII OJIJL
"AMHYTA CTATHK FOKIaMaHHHT 2 KH ra KaMalMIIHra Ba arperaTHAHT FOPHII
UCMHTA TYII2IUTaH JUHAMAK OKTAMANADHUAT KATTATIAIIKIIATA OO Ke-
JaT.

4 3.3.2 YKapaénnapnunr TaKCHMIAHNIIN

[TaxTa Tepyul MAIIMHACHHHEHT IOPHIN KMCMHTA TYIIATHIAH JUHAMUK
OKJIAMATIADHY AHUKNAIN YIYH YNAPHMET TAKCHMIAHUII KOHYHUSITIAPHHH
\ypuG guxamus (3.11, 3.12-pacmnap). [‘padmlmapnau Kypamusku, audie-
SeHIMAN B2 MHTErpasn TAKCHMIAHMIUIAD SFPHIADH HOPMAN TAKCHTAHHIN
brpnapura  SKHH.  OKCICPHMEHTAN — CTaTHCTHK  Ba  Ha3apHii
taKCHMIAHMIIIAPHIET Y32Pp0 MYBO(QHRKIHTHEI (xl) xu Iupcon [1] Me3onn
Gfitnua TeXImMpHI IYEYN KYPCATHUKH, KYPHITaH NAHHAMHUK IOKTaManap
'l,qyn xz OFHLIIAP KBAJPATIAPHHNAT cymmacH (HinFrnamcn) 0,85 — 0,99
'memonmm Guaw 0,015 — 0,3 werapana xo¥namrany, Hasapuit Ba axcre-
bSIMEHTAN CTATHK TaXCHMIaHHmap Ypracuaarn TahoByTHH Tacommudumit
kaTramixiap GUiaE TYDIYHTHPHIN MYMKHH, DIYHUHET YYYH NaxTa TEpUI
qaspue 17XB ~ 1,85 naxta Tepuiul ManIMHACHIA KYPHITaH Xapagriap-
HEHT" HOPMA)T TAKCAMIAHUIIN TYFPHCHAATH TUIOTe3a XAKUKATIA SAKUH EKu
MABIYMOTIAPra 3H KenMaliam, ne6 Xucobiam MyMmxuH,
i 17XB ~ 1,85 naxTa TepHil MAITMHACHHMHT IOPHII KHCMUIATH MH-
vt (P,), oxtumonmii (Py) maxcuman (P,,) IMHAMEK IoxnaManap 3.2-
PrAJIBATIIA KeITHPIITaH.

H
|
l

1 3.2-xansan.
i 17XB - 1,85 naxTa Tepuu Mawmnaci Oyniepxarn naxra Maccacn 600 xr
ﬁ 6yran X012 KATOPIAP/A HULTATAW/A JOPHIT KACMITA TALCHD 3TYBYMN JKC-
nepHMenTall HuuaMuK loknaManap (P)

. KypcaTicuu P [ Py | P
XapaKaT TEIMHrH, KM/coaT

3,6 4,2 3,6 42 3,6 42
Funmupakka BepTHKAI
oknama, kH
Oy FUIAMPAK 0,73 10,73 1,46 2,19 13 8,76
OJIL YHT FIUIANpAK 0,36 10,56 2,34 1,80 4,5 3,96
OJIAL Yan FIIANpAK 0,56 0,84 1,68 5,6 13,44 | 10,64
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| Omn FumMpaxka ropu- | 0,46 | 0,46 0,69

1,15 245
| onTan-6yitnama  ox-
nama, kH
Byposuu MomenT, kHM
Yur erakuy Fanmupak | 1,50 {09 3,90 5 72
an evakm rmpax. | 0.9 | 0,5 4,40 2, 5,85

H0r ony

Fo)|Pe) 3.11-pacm. 17XB - 1,85 ol
7 TagHy FHIIQApATHTA 10K
i | TaKCHMITAHMIT 3HYIATH (xapakal
usjods 7 3,6 km/coar): P(H) — audrepests
nap; F(H) - wwmrerpal E
arfos B sxenepumentan srpu; 2-M(H) = b
/1 A 6 (H) — 1,82 xH na xypriraH X
esfore ] pu.
/1 A~
nslael Y] AVAVES
I1 "
asfem
/ \
3as \
a2{ sy
/
od{a02) N N
N
0 6 22 18 &8 3 Hul
PTELidl T
Trlll’l’l'.!lll,l‘lllf 1t i 3.12-pacu., X -
0 113 £ RS 2 79 0 S 3
el i R S 'f ' { )_.;-— 2 i
. AAHY F)
i i i nopet e npar

Z VAN B TN T

™

JATAB 1ok
kM/coar T3y
Faumarn  paug
3MInNTY; P(I
zmd)d)epc}mzmn

F(H) - MHTerpan
IKCEepHMenTan 3

M(H) - 3,76 xHm Ba & (H) - 1,29 xHu 6§inrangaru xwco6wii Irpu.
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3.3.3 2Kapa@unapHuHT KOPpPeSIIOH TAXJILIHN

17XB - 1,85 maxrta Tepmmn MammuacH 3,92 km/coaT Te3NmMKOA
apaKkaT/IaHHO MaxTa TepraHja ANHAMHK JXapaHNAPHHHT aBTOKOppeN-
HoH (YHKLMUIApH TaXMHHAH OWp XHI CTpykTypara sra. By xapacunap
ApKUOHAR, KYMIANAH ONN FIIAMPAK MHHTaKacApa (3.13-pacwm), sxapags-
HMHT SIIMPHH AABPUIT TAUTKIN 3TYBYIMAAPH KYITHITHKHA TAUIKIT STAJU.

2 5(5-1‘,\
) 40
0.8 Lo
\ -4
l‘ 12 Jw,e
0.5 {— \
\ ~
w4 X ll \ 3
"
\ / ‘
¥ 0.2 \ \\ N
2

AN
Nz
YT

3,13-pacw, 17XB ~ 1,85 naxta Tepii MawWHHACH WKKWHYK Tepmia GyHKepuaari
axta Maccacn 820 xr Gynramm xonma 3,92 km/coar TeaMMKNA MUUIATAHAA OJY
WIANPAKKA TYILraH BEPTHKAN I0KIAMAHIHE p(T) HopManaHraw koppenaunon sa S'(w)
TexTpwl PYRKUMATAPIL 1-3KCniepHMenTal orpi; 2-5 Ba 6-wroranapmaru (5) ngona
yitrua xico6mab KypHiraH arpit.

)

f Hopmananran Koppensuuod GyHKUHsuiapHuur nacaiimm sagr 0,7 —
8 ¢ 1M, KETHHIH Yan FIDMPAK IOKIAMACHHUKY 32 5 ¢ HY TAWNKWI STHH.
(eTHHLH WAl FHIAUPAK IOKIAMACHHUHE HOPMANAHTAH KOPPENSLIOH
pyrxumacuzan Gowxa Gapua GyHKUMSIAp ¥2 TapkuGuia aHuK KypuHHG
ypajuran Aappuii TAIKWI 3TYBYNra 3ra. Bornanum xoaduuuentiapy-
IMHT FIMATIADH: KETHHTH KT PUIUIMpAK Toknamacnaa T = 0,8; 2,1; 3,8;
1,3 ¢ 1a; KCTHHTII Yall FIJIINpaKKka TYIraH IokiaMana T =4,8 ¢ na; KeTHH-
U Yanl FUUVMPAKHHET GypoBun MoMeHTHIR To = 0,7; 2; 2,8; 4; 5,2 ¢ na; onx
swinupakka 6yiinava —ropusoHTan oknamana T = 0,8; 2,7; 3,8; 4,7 ¢ 1a;
O FUIIMPAKKa BEPTHUKAN Toknamaza To = 1,2-1,5; 2,6-3,2; 6,5 ¢ ia comp
5ynamn: By, ®apEHmapHUHT IWHAMUK Tap3fia KeYHIWHU Kypcatajgm. Dkc-

MepUMEHTaT HopMaJlauraH Koppenauyuon Qynkunanap S-wiosamarn (3.7)
xabu noaanap GUNAH AMPOKCHAMALMS KWITHHIN,
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33.4 CumexrtpanBa y3aTHil hyHKIULIAPK

JinNaMuK 0KIAMANADEHET cHexTpal Qyninusiapi. Ilaxta 1
WIWHACH WINATaHfa JeApny Gapua 9WKWID skapagHapyaa, Kipi
EHnapn (CyFOpWII 3TaTNAPHHUHT HOTEKUCITNKIIapH) YacToTdk
CTIEKTOpWIIaH OpTHIIWK KunMaiiguTan, 7-12 ¢ ra Tenr 6apkapopt
ToTaNmM TeGpawmuuiap Kys3aTHIAau, JEKHH 6yzmaH KeTili
FUNMpAKKA TYIITaH BEPTHKAN IoKTaMa MyCTacHo 6310, OyRAAS

WUHT MakeuMymm 4 ' wactotara TYFpU KENTaH. 6¥pqax %60{
yarapum wuerapanaps 0,1 — 13 ¢! uu Tamkwn stz Kypmrai 0:

paéunap crexTopunmMpr Makcumymu 0,1 — 0,2 ¢’ "acToTaja 6yna:

pacu).
Vearum dysxumsnapn. Cyropumn sraTHHHHT HOTEKHCTHKIAY
17XB - 1,85 NaxTa TepHII MammHACH JpTacHaaryu y3apo GoFIatlt
M yHr Fangupak Mucomupa 3.14-pacmpa  KkypcaTwirat. 1
KYpamMu3Kn, STATHWAT HOTEKUCIMKNApH 6GUnaH KeTHHTH FUSApEE
TaH BEPTHKAT 10KI1aMa JPTACHAATH §3apo KOPPENALHAIHHE HOPX
xoapdrmentn 0,011-0,09 (6omka xomnapma sca 0,171-0.25)

FUNAVpaKHUKY 3ca 0,012 — 0,2 Hu Tamkwun aTaau.

17XB- 1,8B niaxTa Tepw MamMHACHHUAT Wi skapaénnaph Jp

340 KOppenAHON QYHKUWANADHUHT Hopmanarran Ko3dQuLl

Kyiuna KenTuprnran:

Junamux xapaénnap ypracuaarn ¥3apo xoppe- Koaddn
JIAUNS

Vur eraxun FHJIAMPAKKA TYNITaH I0KlaMa Ba
YHHHT GYpOBYH MOMEHTH ¥pTacyiaru
Oyt Ba KETHHTH Yai FHIIAPAKKa Ty 0,034-0,;
BEpTHKaJI JOKIaManap ypracuiarn 0,05-0,]
Omy FHIgMpaKKa BepTHKAT foluiama GiaH var
€TaKyd  FIIOMPAKHHHT  GYPOBYH  MOMEHTH 0.031-()’1
Ypracumaru
Kernnrn yan runupakka BepTHKAN foknama G- 0.0
JIaH YHURT 6YpOBYH MOMEHTH YpTacuaaru 0120
Ony FANAApaxka GyiiamMa-ropusoHTan oknama

6unaH JHr €TaK9H FHIGHPAKHUHT 6YpOBYN Mo- 0,05-0,21;
MEHTH Jpracigarn
Keraurs JHr evaxyn FHAAUpakka BEPTHKAN 10K-
JIaMa GHIAH Yan €Takyd FUIIHPAKHHEHT GypoBun 0,065-0.295
MOMERTH JpTacayiard
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3.14-pacys. CyFopiul STATHHWHT HOTCKHCITHKITAPH BA 3,6 KM/CoaT Teanmmkia wu-
apr 17XB - 1,85 arperaTHHHr KCTUHIR VHE €TAKYM FILLMpArnra BCPTHKAN I0KaMA
acupiary ¥2apo xoppensuuon Gynkuns; 1-skcnepumentan srpyu; 2-5-unosanars (8)
yia Gy, A=0.97, Ay=0,03; o, =3,48¢", B,=1.26 ¢, a,=0,16 ¢, B,=1,07 ¢! koah-
ENTIAD YUVH KypIDITaH Xuco61ii srpi.

3.15-pacm. CyFopuul arath HOTEKHC-
Jmknapninr 17XB - 1,85 arperatn
il “ " 36 xmlcoar TCINMMKIA  WUNTaTarqa
= : " YHHHT  KeTHHTH  §HT  erakun
| FUIJMPATHIa  TALCHPHAAH  y3aTHm
: (QyHKUMACH MOXYIHMHUAT KBagpaTh: 1-
\
1
)

e 2
axcnepuMentan nona 6yiimua, K

oz doad  LIL T =254, 102024 & T

3 252, Ty=055c% Ts =002 ¢

koaddrumentiap  yuyn  gypuiran

A SR ey

8 20 30, 40 WY

V4apo KOpPENALION (QYHKUMATAD IEOB(b(bHuHCHTm:pHHﬂHI abecomor
[fMaTIapH KaTTa Mac Ba yMyMmaH, KYpWIraH jkapaéwiap ypracupgaru
yERAHKI cycT 6YmH, ynapaa Jampuit Xanakut JowM Tatenp atamm, Gy
4 MaxTa TEPHII MAUIMHACHHMHT MHAMMKACHTa CanGuiliuKk KupuTamu.
7¥XB — 1,85 arperaTHHUAT AMHAMAK XOCCANIAPWHW CYFOPUII 3TATH HOTE-

3



KHCHNKIAPUHAAT TIAXTa TEDHI MAUINHACHHHHT JHI eTaKd Fil
TABCHDH MHCONHIA Kypub unkamms (3.15-pacw). [oumMuit Tas
JABPHI XANAKUTHAET GOPIHTH PacM/IaH KypHHHO 'rypuﬁ{m, i
PUNAMraH YACTOTANAp Auana3oHy 1-50 ¢! uerapaga ;xgum@
(YRKUMANAPMHVAT TapKUGWAA JaspHil xanaxuT Gop 6y1H0, 5Y‘
DUl  MAWMHACHHMET  JHMHAMHKacura  Ba  YHHAT

XApAKATIAHHIINTA canbmil TaseHp KypeaTany. [JIHaMIK aped
3 A
¢ naspuitnx Guan Gopama. Criextpan sumix © = 0.5 —1117376—(

pamu. ByHnaH, IEHAMAK IOKTAMAIAPHUHT TABCHD JABPH

rapana 6ynu6, v= % =0,078—2,06 'y au TamKmi 2T

3.4 XapakatianyBui naxTa TepHil arperaTJapHanir el
A2APAEHNAPUHN BAEHTH(HKATIAL

3.4.1 MTA wunnr xycycnii TeGpannnuiapi

Arperar ofbexTnapusunr spkuH TeGparmmIapAIH T4
Xycyeuii TeGparnmm yactoTanapy Ba cymumr koa(dimenTaapn |
Hanaja Ba 103acH HOTEKMC Wyinapna xapaxatmamiin Tap3dl
Takeup kypeatamn. MTA pa ynyarn ANEMCHTIAPHHHT xycycﬂil !
PH Xamjia cyrnur koaddunuentapuruur conu erapny japak
Oynra ca6a6 urynnaxn, MTA uuur KYMNWINK  ajieMenT)iapaHi]
paHMil TH3UMIAPANp. Bysnait sneMentnapuunr MaccacnHn €K
Kkamaitupum sa Gomka caGabnapra xypa ymapuumr 6rKcnpI
Aapacaza sMaciuri, TeGpaHMa THIMMNAPHN Xocky Kytap. |
7OPARMIIIAD MOC KENIaHAA PE3OHAHC VA0 Gmamy  sog
KHCMJIApURHAT GapBakT 6yswimmnra ¢a6ab 6¥naguray G;m %5
PATHHHT HUT TyXTAIHTHHA BA PABOWIMIHHH MACAHTUDY Ry TeG
HHHT CHIDIMI, TE3TNK, TETAHHII aMIUITYIANIAPH Ba Ky, P
KuiiMatra apumann. PesonaHc xomucanapuyn Gaprapady 574 1y
HHHT IyHJai KOHCTPYKTHB-KYY CXEMACHHH SIPATHIN Kepaxiy J
SHMHMHT XycycHif TeOpaHHIIIapy MaxGypif Teﬁpammmap :
Taugapyia 6yacud. MTA xycycuii wactoranapuuuyr V;‘apoﬂo
aHnKnaWa Ky#ngara acocnii Konjganapaan kenmut tnmn_m Ke ;
OHp-OHpHTra TabCHp 3YBYH NIeMEHTIADHHHT Xycychii Téspamf;m
TOTANIADY MOC KeTMACTHTH Kepak: arap WacToTanapmmr Moc
MyKappap 0yiica, y Xonfa CyHHII KuilMaTH KaTTanaTHpummmy
By tamabmapnn 6axapwmm ysym xycycnii yacrorana PHY B2 CYHuM |
NHEHTIAPHAN aHWKIAWRY Ba yIADHH KaHZail Kumu6 KaTTanamrij
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MaliTHPHG, YacTOTANAPHINT MOC KeIMaCcTiTHTa IPHIIHIINE O1HTHnI Ke-
 [7].

XapaxatnanyBun naxraumnnk MTA xycycrit TebpaHEIIIapHHHHT
>TOTaNapy XaiJIOBIMHIHT YPUHANFH Ba PYJ KOJNOHKACH VIYH OCLULLIO-
AMMAJlaH OJIMHTAH, KONraH Goiuka o6BeKkTNap Y4yH 3ca, xucobnab
UKTaHTaH. Bynaa arperaTiapHUHT TYpnH KHCMIAPHHN Tapo3Waa Top-
I HATHJKATAPH Ba MIHHANAPAArH XaBo Gocumu Xmcobra ommurax (3 3-
JBAT).

3.3-kanpan.
{apaKaTnaHyBYl NAXTAYILIHI aTPEraTaAPHIHNT Xycyciii TeGpamiunapn
gacroranapu, I'y (onx munanapumir 6nxspanrn 5,0 kH/ew, xerunrn
ruupaxnapanky — 4,0 kH/em)

- R 17XB-1,8B
::»: o | soxs | T28X4+ | T28Xé+ | T-26X4M# | maxma- [T
P 3 Y. can 6
CcuX4 KPT-4 KPX-3,6 KPX-4 KPX-3,6 IR
‘paKTOpUI-
ynr Ypunmen | 2,5 2,5 33 339 2.56 33 33
:;mnmmlpnx 2,64 3.6 3,52 3,02 282 315 |34
ETHHIR Yur
ANMPRK 2,42 24 2,63 2,92 293 2,28 2,1
beriirn van 2,42 2,48 2,66 2,90 2,93 2,28 2,1
lmmpax
::mm'n Tasny | 2,43 2,14 2,96 2,76 2,82 2,28 2,08
iy aci | 17 17 16 16 18 16 16
|
i 3.4.2 MTA nunr 10K0pi JacTorann TeSpanuuviapn

¥

¢ XapaxaTJaHyBYH NAXTAYMWIHK MAUIMHAJIADUHUHT I0KOPH YACTOTAIINA
(OpAHMIIIAPUHY  FANAEHIAHTUPYBYM acockii MaHba - JBUTATEIJIAp.
03U XAPAKATIAHYBYH NAXTAYWIMK ArPETrATIAPHHUHT SHEPLeTHKA BOCH-
\cH cudaTnia TPAKTOpIAp MULTATWIAMM. By TpaKTOp IBHraTelsiapuHuHr
AdCHIOTH KyHIIa KeITUPUIITAH:

i

f 5 A T-28X4M | T-28X4M | MT3-80X
; i IE | e | pod
. Kyssatn, kBT 35 42 58,84

~ Tupcakiy BANHUHT aiIAHALW YACTOTACH,

, GypoBYH MOMEHTHHHT MAKCHMA KHH-
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THJA, Al MuH - -
Cant munarasfary ajinanum 4acroTacy,
aitnhamm:
MAKCHMAT HACTOTACH 1950 2150
MHHHMAJI 9aCcTOTACH
THpCAKITH BATHHHT HOMWHAN aHTaHAL 800 800
yacToTacH, ain/m 1800 2000
[IBMTATEITHUHT MaccacH, KT 390 380

JiBuraTennuHT MyBO3aHaTIIaHMaraH UKKHHHEA TapTHOA HHE]
NapH Kyiupary ugona 6¥iiya aHMKIaHAgUraH 4acToTalll Tebp:
HY Fama€HnanTipam [7]:

3.16-pacw. Fyzanap cyropniranjian keifnit Katop opanapury 6

2,04 km/coar Texmmkna nuwion 6epranaa T - 28X4 + KPX + 4 Yommk
JIAPHHHHT CHIXHIN TEIUY OCLUIorpammacy: | - Te6panntnapyyy,,.

i 2 - KYHAAWanr-ropusonTan TeGpannuinap resmimn; 3 - 6t .” Bep

TeOpaHHIUIAD TEYVIHTH; A -~ TpaxTop XaiimoBuncuHuur T T Myg-r¢

FHAAHPAKHUAT YKnAa; B - KETHHIH FUAANPAKHUHT YKnna. SULNTFT

Vitrana i
Arperd

I

e

o=—-K'c"
30 (B.1)

1
bynga n' - JBAraTen THPCAKNH BaNHHWHT aiinammmy gac
aiin/muH;
K" - pesonanciaiysy rapMOHHKaHHHY TapTHG paxanmm
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Kenmupmmras MabIyMOTJIapIaH KYpHHHO TYpHO K,
XapakaTiaHyBdH HAXTAYMIIIK arperaTiapura ypHaTHIagura JBUraTesuiap
THpCAKIN BaIMHEHT aiifammm wactotacn 600 - 2385 affmlmm.
FUIaEHNIAHTADYBYH TeGPAHNIUTAPHAHT YaCTOTACH MOC Xomza 125,4 —500 ¢
8xn 20 — 79 I'x ra Tenr. DKCIEPUMEHTAT TAAKHKOTIAPHHHT KYpcaTHIINYA
(3.16-pacns), 30 — 50 T’y wacroTanu TeGparunITap 3.4-5KanBUIIA KEITHPHII-
F4H MABIYMOTIZP JOHPACHNIA JKOMWIAIA MM,

Tebpanummap Te3IMTH Ba TeUAHMIUIADH AMIUIMTYJACHHUHT KATTa
GynuuMra TParTOP ACOCHHUHT BA TPAKTOPYH YPUHOMFUHUHT XaOlaH
TawKapa OpTHKYA Omkupnurm ca6abaup. By, 4OMMK arperaTuHuHr
KOHHKAapCH3 Japakajia PAaBOH XapakaTiaHuiumHu Oungupagm (3.4-
wagpan). TeOpaHHUUTADHUHL MaxcuMall KuiimMatiapu MaxGypuii TeGpa-
HUUIAD YACTOTACHHMHI ArPeraTHHHI Xycycuii Te(paHull wacToTacura
MOC KENHIIH HaTmxacuaa comup 6Vnanu. ATperaTHMHr MakcuMan TebGpa-
HHIDIap Maigo Gynagurad XapakaT Te3NIHTH pe3oHaHcnu 6ynamu. Peso-
HAHCIM TE3NHEIAp YHTHT SKIIranjaH Keinu 6¥iinaMa uiros Gepuinma —
4,32 xum/coat, GMpHHYH CYFOPHIIAaH Keiiumb -8,65 kmM/coat; sKuHIapra
Kyfananr iiymandmaa wooion Gepuiipma -~ 7,2 xm/coat; GupHHUM
cyFopumian keitni — 5,76 km/coaT, NKKHHYM CYFOPHIINAH Keiinn — 4,44
km/coar.

XakuKuii PE3OHAHCIN TE3NUKIAp XMCOGNaHTaH TEe3NMKNApAaH Tax-
muHaH 20% ra KaM.

3.4-xaneai.
T - 28X4M +KPX - 4 wonuk arperati 001.eKTIAPHHMAT I0KOPH ACTOTAIN

pepTHEA] TeGpannuiapn napanverpiaapn (dacrora 30-50 i)

Tebp anwar Tesnuru, emle Tebpanmmmiap reanar-
um, wm/c?
Arperat o6BexTH Vprava | Vpraua xean- | Vprava Ypraua
KuitMaTi paTuk oFumy | KuiiMati K?ﬁg’:x"x
Byitnama itynamuia ymunos Gepuinga
O PATANpAK YiH 6,-24.4 2,2-13,2 1,6-10,7 0,36-2,76
Kenmirn FIoumpax YKu 3,84-25 1,48-13,6 0,84-2,96 0,3-2,94
TpaxTopHit pummmry 1,08-14,1 0,5-9,45 0,75-1,94 0,3-1
Kysnanaur iyranumga unutor 6epuuiia
Ot FILINDAK Jigt 10,3-48,3 2,76-22,3 1,6-10,7 0,43-5,67
Kerimrn vunmpar yiu | 12,2-30,3 2,6-14.3 1,21-59 0,26-1,56
TpakTop'H JpHIzIFH 3,62-16,2 0,31-6,3 1,32-5,45 0,34-3,44

CH-1102-73 canutapns HopMmanapura MyBoWk, yMmMymuii Ba
Maxa/LTHii TaCHp 3TYBYM MUIA6 UMKApHII THTPAHWLIIADH TE3NIMTMHIHT
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pyxcat sTrnras avmmTygacu 30-50 I ga 1,10 cm/c, TeanaHHms
70 cmic. XalifioByn YpHHAWFHHHUHT B2 arpex‘“aT lopnénynﬁ
AHUKNAHTaH TeOpaHHIIIapH NapaMeTpilapHHIHTD 'msnu:rmﬁ |
HUIUIADHUHT PyXCAT 3THITAB KAHMATIApHAH 4 MapT4 Bd OyEId
OPTHK SKARNHTAHH KypcaTin (3.4-kaBai).

3.4.3 MTA Te6panmuuIapuniHr nacT 9acToTany TeaTanuuL

5 . AHM3ATOPHI!
Arperat mmaranna coanp Gynazmras da:xjﬁzzxpfm K
HU3MHUTA TABCUP 3TANMraH MacT YacTOTAIH Te‘;Spva,uaﬁ TeOpaHiiL
acocuii Basu(anapian Gupn xucoGmaHagd. . arperaTHEHT |
acocit manbau, toxopmna 6aéH STHITAHHICK, 2 arperal
UJNMNATA  MUKDONPOQHIHMHr HOTEKHCTHTH B
KAPILILIAIUAET Geigapopmiriip. oTann TeSpanuiapH. KU
KHIN ATPEraTHHEAT HACT 9aCT! ‘
HIHE Xapaxar Teamarn 2,04 nan 9,8 km/coaT rava Omlanu: ;ﬂ";w
CKTIAPHHNHT CHIDKMIN Te3NaHMIUIapy KaTTANAIIA/H, bk oiie
HIL Iy Gunan TymysTipam MYMKITHKH, arperaTHIHr 6ab3ll >x ol
KMlcoaT Kapakar Tesmirn TeDpaHuII TeanaHHuIK y1yH Pe30HAH T3
COUIHUK TPAIIN TeBparmILIApIHHHT KyHananr-ropu3oHTal
BEpTHKAN Te3NaHMnmapura aucbaran xarra aGCoOmoT KuiMaTra
PEFATHURT TYFPU umsmgn XApaKaTIaHMAETPAIIMTHAAH Ja7ioNaT
Arperat  57-10.8  wufcoar TEUMKA  xapakaTnapuG Il
YPHHIMKHUKT Te6panmm TEMARMILIAPY KeTHIY Fruymupax il
PaHHII TeAaHUIIapHTa HKcGaTan kaTTa aGcomor KHiftMaTra sra. ]

L1l MyMKHHKH, TPAKTOPYM Ypunmmrmmynr xycy!
paHHLNapy MaxGypuii TeGpanuIapra sxun pa Pe30Hanc pai

Tebpanumnapunnr KniiMaTH kaTTanamang. Tpakropuy Ypum et
HHUTADHHUNT BeprHKan Teananumy 3,4 xm/coat TEIMKnay 6o
HOPMATHB  KHiiMaTAaH opra Gomumaiimi, Gy ca ——
§OHUKAPCH3 fapaskajia HopaBoH XapakaTnanmminan Aanonay Gon,

MT3 - 80X + CYX — 4 sy arperat xainosun VP Ry gy
THKATT TE3IaHHIINADH MaTeMaTHic kytanmvacn M(H),

< Ypraua gy
OFHUWIHN g(H) Ba Bapuanms koapduumenty (V) Kyinnary Kannanm

PHITan,
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3.17-pacMza XaiioBun YpHHAMFU TeGpaHMIUIADE BEPTHKAT Tezja-
HUIUTADHHIHT HOPMANAHTaH KOPPE/IIMOH Ba CHEKTpan (QYHKIUsITapi
KypCcaTIUITaH.

HopMarnasrad KoppelsHoH QYHKIMSHHHT macaiimm saxta 0,1-0,4 ¢
HH TALIKIT 3TA1M, TUCTIEPCHs CeKTopH aca, 5-6 ¢! (0,6079-0,96 ') gacTo-
TANap OHATIA30MUHN Kampaiimn. TeGpammim xapaéru B = 1,1 ¢! nmaepnii
TALIKIDT 3TyBYM OMiaH Te3 cyna Gomuiaiimu. Dxum arperatu 2,04 xm/coat
TC3MHKAA XAPAKATIAHTAHAA ¥32ap0 KoppensuuoH GyHKuus ko3dhduincHTH
0,113; 12,5 xM/coar Teamukaa 3ca 0,064 ra TeHr. ATperaTHHHI XapakaT
Te3TUrH OIIHIIM GriaH KOppeisiHoH ¥3apo OOFIaHMII KYpeaTKUYHHWHT
KaMaMHIIMHN 10y OMJIaH TYIIYHTHPHII MYMKHHKH, JaJIAHWMHT HOTEKHCIIMK-
lapi ¥3 SHEPTHsCHHM XaHZOBYMHMHC VpuBAuFHra Gepub yarypmaiimm.
SkHIl  JaBphja  JANaHMHT  HOTEKHCITHMKITApH Ounan Xalimorun
JpHHARFHHAHT BEpTHKAN TeOpaHumapn ¥pracunaru §3apo KoppeinsunoH
Gornanu xo3hOULMCHTIAPARNHT aGCONOT KWIMaTNapu YHYAINK KaTTa
3Mac, aMMo y3apo GoFaHMII Xap xonnaa Gop.
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3.17-pacw. MT3-80X + CHUX-4 sxmm arperatn 12,5 wm/coaT mveanmkma
XapakaTIaHranaa Xaimont ypmumm TeGpauMIInapy BEpTUKAN TeNaHUILIAPHHIHT
(M) HOPMATANTAN KOPPEIANKON Ba S’® cnextpan q»ynkummdpn 1- 3kcm.pumum..s 3r-
pit; 2- S-mtoBajary (5) ndona Gyitma Ay = 4,1, Ay =-3,1 =2,17¢",0p=1,49 ¢, =
1,1 ¢" xoapduumentiap yuyn xucoGuii xypuiran srpy.

0,1 - 5 ¢! vacToTaNap JHANAZ0HMA HOTEKUCIUKIAP 5 — 50 ¢ wacro-
Tanap DHANA30HMAATIIA HHC6aTaH KYyWIMpokK Tabcup atanu (3.17-pacu).
Illy 6mran Gupra 5 — 50 ¢! mManasoH/A HOTEKUCIUKIADHUAHT XaHpoB4uH
JpuHIMFMra TabCMpH 0aE3W  JaBpMii  TAWKWI  3TYBUM  GuiaH
6apxapopnawanuy. Wynna ypumauk omnmii MuuiaTid xkenuHaérran KOHCT-
pykupsza Gynran. Xapakar Teanmurd owwmy Gunan ysaTtui QyHKausc-
HUHT MOZYJIM JKyZld 03 KaTTanamafy. Y3aTHIl (yHKUUUIAPUHIHE 3KCIe-
pamentan orpumapn 7-wnosamaru (1) udoma Gyiinua anmpoxcumMauys
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i L

. MT3 - 80X + CUX-43__
TeGpaHHIUIapHHIHT yamy
ymeHTIAPH KyHIAN &

. Bysna oFum 0,3 — 0,5 onmH
pEraTH XailoBYH JpPUB/HFH BEPTHKAIL
IAANApH MOJYIH KBafpaTHHHHT K03

KEJTHPANTaH.

() [ ]
L5 ‘1—’_' |
BlEEn -7
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= clo ‘ SoRams TR A 20

. .3.8;3- 128
3.18-pacm. MT3 - 80X + CUX - 4 s arperatn: 1 - 2,04 2 3.8

TEUMKNAPAA XAPAKATIANTaWIa XaililoByn YpHuauFn BepTHRAT Tciﬁpd_“ﬂ:;
yraTu GYHKINACH MOZYAMBUAT KBAApATH. (UFTPHXIAHTAN MHIHEIAP

TAN; CHJIPFA uMIMKAAp - T-unoamary (1) ndona 6yiinua xuco6mad KYP
TABCHPH - CYFOPHNAJMIAN NAXTa JIANaNapua KM AaBpyia Jana Geru
JIVHIHT HOTEKUCTNKIADH).

e

nmx':,p :3:0:? K L \ ¥y !
2,04 1,75 0,71 0,001 3,
3,8 174 -0.7 0,001 1,
12,5 0,24 -1,05 0,001 0
338 0,46" -1,379 0,001 0

%) ArperaTHHHT on FANparira Gepuran BepTHKAT JOKNaManay

ob Xoc
yaaTHu (hyHKUUACH MOJL ko3 TAAPH.
335
Honux arperataapaHuRr Maccac (KT) Ba YHIHT Tasyyy, 1]
TAKCHMIAHIIIN

Maccanrunr FHIMpaknaprs
TAKCHMIIAHHINN, Kk
KETHH-
FIVLAHPAK | I'M HT

Arperar Macca,
At KETHH-
Tl Yan

11-38" eraxyn Gannowunap
Ypuarunran T-28X3+KPX-4 | 3520 750 1370 1340

80



Tekucnaruy Ba TOMINATYBYH

UIYH OpPTaHIap OCHITaR 3500 840 1308 1320 2630
I-28X3+KPX-4

SraTONTHWIAD OCHITAR 3823 1000 1428 1424 2847
T-28X3+KPX-3,6

[OMmaTysyn wmyu oprau- | 3930 1085 1455 1490 2945
ap ocnranT-28X3+KPX-4

T-28X4M+KPX-3,6 4220 1150 1450 2560 1o

FOMmaTyBun WIOYH OpraH-

[ap OCHJITAH 4776 1280 1741 1755 3996
MT3-80X+KPT-4

MT3 - 80X 4onmuK TPaKTOPH Fy3a KaTop opajlapura Muuos Geprina
T-4 XyNLTHBATOPH OMIaH WIIIATHIAN. By TpaKTOpHN Fy3a Katop opa-
oura WUUoB  GepHIl  JaBpHAA TAaNKMK OTHII  HATIKANAPHHMHT
pcaTHinyya, Gerona JriapHu JTOK KMNHWAA TeOPaHWIITADHUAT BepTH-
1 TCTAHMLLUIADH KATOP OpajapHHM OMpHHYM CYFODHMINAH KeifMHIH
anatimaa MT3-80X+KPT-4 wonmg arperati TeGpaHHIIIapHHUHT Te3-
pHuUIApyaAl KaTra GYmMaii, MYHEHT YIyH 6y Hiina ynyanran te6pa-
mnap TeaTaHAmnapn kenTupwimaiiin. MT3 - 80X + KPT -4 YOMHK ar-
raTH Xaiiondy YPWHINFN BEPTHKAN TeGPaHHIINIAPUHWHT MAKCHMAN Tes-
paiapy, arperat 9,3 sa 10,3 xm/coat Teanuknapna XapaKaTlaHranmga,
) — 8,4 m/c? werapayia 6ynamu, 6y 3ca o3 HOpMaTHBNApaaH 23-32 Mapra
THK. Vprmnprg TeGpannumapi TEANAHUITAPURANT YpTava KBaJIpaTHK
fimaTiapn nopMaTHs KuitMatiap (0,25 w/c?) man 3-18 mapra katra. By,
T3 - 80X + KPT - 4 9onwx arperaTWiMHI XaM KOHMKAPCH3 DaBOH
paKaTIaHAIIM/IAH JanonaT Gepany.

[TaxTa Tepni MAMITHACKINNT NACT YacToTanmm Tebpammnapn, 17XB -
3B MAIIMHACK KATOD OPANapH/ia OXHPrH KyIbTHBAUMANAH KelvH Muina-
HEa TeOpaHMIUIAp TeMManuiM  abcomoT KuliMaTH  KyNBTHBALMS
JIHHMATAH KATOD OpANaphia WILIaraHaarufan xam. Bynma sapnamus
2 GUIIEHTIAPHHENT KaTTATNIH ATPeraTha conup Oynaérran Tebpanmm
ypaHnapuHMEr HobapKapopaurunas panonar Gepamd. DHr xarra Te6-
HULI Te3NaHHILIapH Xaiinopyuv ypunmwrnna comup Gynamn. TeGpamum
ANaHMILIAPUHIHT 20COMOT KuilMaTNapy HOPMATHB-KMiMaTIapaaH 0,5 —

MapTa KaTTa, 6y 3ca XalifoBIn JPUHIUFH KOHCTPYKIMsACHHUIT MyKaMMan
jacnuruHy Gunupany.

14XB - 2,4 Ba XH -3,6 naxta Tepyll MANMHANIAPHHUHT XaM PABOH
)paKaTiaHuy Konukapeus. TYpt xaropnu XH - 3,6 naxra tepmw Ma-
uHach 4,7 KM/coaT TeaMIKNa XapakaTiauTaHNa YpUHIUK OCTH acocha
GpaHnIITAp BepTUKAN Teananuumapn 0,4 ¢, OTIEPATOPHUHT YpUHANFUIA
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2,05 ¢*, xapaxar Teaymru 7,09 kv/coar Gynrasna BepTHKAN TeE
woc xona 0,63 Ba 2,87 ¢ HH TAIUKYUT STANH. .
5,19-pacmma 17XB — 1,85 maxTa TepHul MAIIHHACH XaUfoy
DAHMILIADHHHMET BEPTHKAN Te3AHAILIADH KOPPE/LTLHOH Ba
yHKImsmapy KenTEpEAraH. Te3NAHHMMAaPHH KOPPEIIHOR dy
EpliaMI/Ia TAXJIA KHIHII HATIDKATAPY TeOpaHMIUIAp JKapacHil
TAUIKIT STYBYUHMHT MABKYUIHTHEN KypcaTau. Onn FIIIApAKY
Xan TeGpAHMIIIAPHHMAT KoppesiEon Goranu BaKTH 23¢
OCTHJATH paMajia Ba XaHIOBYM YPHHIUFUAR 3C4 0.5-1 c g| If\mt
Koppensizon Gornaunm xo3p(uUUeHTIAPAHIHT KATTd KHAMAT
PAEHHUHT Te3 CYHHUIIA TYFpUCHAA fanonaT 6epay.
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3.19-pacy. 17XB - 1,85 naxra Tepuus MammHACH KaTopnapya 3,74 xplo
23 XapakaTiaHrasia TeGpannuuIap meprHKan Tma""mpﬂuuur'p(n) I
Ba 8’0 cnekTpan QynK pi; I-axcriep A ITPW; 2 ~ 5 ma Gpyopal
Hpoxa 6yiinya xucobnanraH srpm.

17XB - 1,85 maxta TepHIl MaIUHHACH T86paHHH1Haan”Hr
Te3IAHAUUIAPARH CHEKTPAJl AXPATHIN, TeOpaHmII KAPAEHMHy
KeyaéTraHIATHEA AKKON Kypcatann (3.19-pacwm). Hopmanamrag
3UYIHKHA TABCH(IOBYH 3TPHIADHHHT MAKCHMAI KHiMaTapy gg
AHATASOHHHHHT KHYAK KHAMATIADH @ = 0,1-10 ¢ (0,015-1 5 Tm)
Jnapu. Bynra ca626 WyKH, CyFODHLI SraTIAPHHUHT HOTerucnmen
YacTOTANH TabeHp Kypcatafy. COeKTpan sHUIHKHM:T MaKcHMyM
0,5 ¢ (0,015-0,08 T'n) wacToTanap AWANasoRHA2 Xolinamay, Spx
TOTANIAp lfm?MélTHHH peccopaniarTan 1Mok YpUHANK YpRatam if
JIaH KaMaif THpHII MyMKHH.




Onn FANOMpaK YKAHUHT BEPTHWKAN TeOpaHWMIIApH ONEpaTOPHUHT
ypunngrura 1 — 50 ¢! yacroranap mranasonnya 0,6 — 1,632 Mapra Kydai-
THpunTaH xonfga ysatwnanu. Llyspa faspmii Tamkun aTYnull SKKOX
kypuBn6 Typu6mu (3.19-pacm). 17XB — 1,85 naxta TepHin MaliHACHHITHT
HHAMMK TH3HMHHUIHT XOCCAJIAapH y3aTHII (YHKIHSCH MORYTHHHHI KO3(-
¢uenTIapn 61u1an Tascadanand ( 3.20-pacm)
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3.20-pacw. 17XB - 1,8 maxTa Tepmmm Mammmacn 3,74 km/coaT TeanmHKaa
XAPAKATNRHIAN/A XAinoBun VpUHANEY TeOPAHHUIIAPH BEPTHKAN TEIMAHMUUIADPR Y3a-
THI QYHKUMACH MOZYIMHNAT KBampath: |-okcriepumentan srpw; 2- 7-nnosagaru (1)
ndona 6¥ilnya xucobmanran srpi.

(a) (®)

3.21-pacs. F¥sa xatopnapura kyupanawrwra: a - 1,72; 6 - 2,52 mlc teanmxna
xapakaTnauuG wios Gepmoaa T — 28X4 + KPX — 4 wonmg arperaTuari JIWHAMIK
KapadWIapHHHI OCUWUIOrpamMMa €3yBu: 1-Mapkasuil CpsQATHUED KapIuwiMry; 2-4an
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€TAKYH FUINPAKHUKT BEPTHUKAI l0KIaMacy; 3-0J10 runaupaxumfr ssepmanr.
d-uam erakun FUNMPAKHUAT GJiiiaMa-TOPH3OHTAI I0KJIAMACH; -on:omu
Gyiimama tokmaMacn; 6-9am  eTakyn FWIIMPAKHWAT  OypoBYH MEHT
FIITHPAKHAHT aliaHKILIApH.

T2
3.5 XapaxarTianys4n naxTaviLIuK MAIHHA-TPAKTOP arperd
TOPTHIN K¥PCATKHIAPHHH HAEHTHQUKATIAI

3.5.1 MTA HEEr TOPTHII KVpcaTKH4/IapH

MT3 - 80X + KPT- 4 arperaTHHHHT 3Kcnepul»:f::m
KYpeaTKUYIaPH MICOT TAPUKACHAA 3.22-pacMiia rceanIpH;i_a -
Tpaduknan (3.22-pacm) KypuEH6 TypUBMHKH, ATP e
TEMIA OWNIMY GFTaH MITYA KAPIIIAK KAMasaIH. FYy Kyzum 3
IHMIIIAPH TeOpaHANUIADHEMHT OMMINK GYIaH TYLIYHT "P”‘fmm’
MUY OpraENap  TYmpOKNAaH  K§Tapuia 5f’"”’ e
FUIPAIIIADHUKT GYPOBYHM MOMEHTH Ba arperaTHHHI' IOPH pﬂ
XapakaT TEMrA ommm GwiaH xarTtamamany. ETaxun F’f%
POBYH MOMEHTHHMHT Y3rapuimum TebpanMa xapaktepia OYIl R.l
FWUTHPAKNIADHIT Py ypHEMA TOPTHIN Kyuy MLIYH KapUIIIK ;
FATHWHT IOpUIINra Kapmwink Py imruumucnra TeHr GyJimH Kep
Py > R + P; . lynra xjpa, MTA sunr teGparuuiapy A P
#ApIIWINK Nafifio Kiramy, neifum MYMKHH Ba ypUHMa TOPTHLI K|
Ganancunia 6y jummua Kyunu xucobra onmi xepak.,

3.22-pacm.  Bupnnuu  cyf
Kelinn katop opanapuHu 10
A4 MT3-80X+KPT.4 arpef
™r kchaTxmmapunm
AAPAKAT Teaurypy, Gormmg
YArapuum: lopypyy, Kapau
2-arperathuny Xaparari
Kapuiimg  kywy (P); 3-8
Jlapuaa  muryyg opr:
Kyimran  xompa Xapaxar
CTaKYH L LT T — (1
POBYH MOMeHTH: 4~K21T0p op:
IoMWaTHII I .
FHIIMpaKIapHuyr (Py) ypum
S, THUI Kyun; 5
® 3 10 1D y
[ 2R FHIAVPAKIA pHIHp xncol
() S iy TOPTHII  Ky4H; 6-KaTop  opanapHHH OMmaTamm,
FHIpaknapHUETT (My) GypoBuH MopesTs.

‘-——-—«'l
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Kypunran 6apya arperaTNIapHHHT YPUHMA TOPTHII KyYH arperar-
HHHT MabJyM Te3Jruraga optH6 6opamu, cyHrpa aca kamaitnm 6Gomnana-
qi. Bynn mwy 6wian TYWYHTHPHII MYMKWHKH, CTaKYH FHIAHPAKIApHHHT
iiyponqﬂ MOMEHTH 3HT KaTTa KuiiMaTra 3pHINTaHJAarL: arperaTHHHT
XapaKaT Te3/HIH Pe3OHAHCIIH Te3MIK 6yan.

T-28X4 TpakTopH KyJGTHBATOp, NMONOOPIYAK (TYKHITaH MAXTAHH
repiil MAIIHHACT) Ba KYCAK TEpPHII MAIIMHACH OIUTaH HULIAaraHAa, YHIHT
yaean y3aTmacn (4,35 kM/coat) Ba TYPTHHYH y3aT™mach (5,55 km/coaT) pe-
soHancmn Teamuk 6ynmaam. MT3-80X+CUX-4 arperatd yuumHYM y3aTMana
(4,1 xa/coar) pezoHaHCT Tesnukka sprmmagn. KPX-3,6 xynsruBatopn 6m-
128 mpnoiaiyprad T-28X4M TpakTOpWjia pe3OHAHCIN TE3NHK TYPTHHYH
y3atmaza (6.83 xv/coar) KysaTiaagd. ITaxTa TepHII MANIMHACHHHHT Te3-
THE pEekuMM YeKIAHTAHE YUYH PE3OHAHCHH Te3NMK TOMWIMAraH. Tamkuk
BTENraH arperatiapiaa 2,4 — 11,24 KM/COAT Te3NHKIApAa TPAKTOPHHHT Top:
ram kysuaan Goiinanannm kosdduuentn 0,187 - 0,61 Hu Tamwkwn sramy.
Byny nry Orias TYIIYHTHPHII MYMKHHKH, TPAKTOPHH TYPT KATOPIH KyJb-
THBATOP, 3KKN (CesUTka) Ba KYCAK TEPHIT MAlMHAcH GWIAH arperatiaran-
fa genrarTeaHuar oxnaMacy 18-61% Hi TauIKun dTamy.

TlaxTa Tepuimr Ba KYCAK TEPHII MAlIHMHANApH OwiaH mumaranma T-
28X4 TpaxTopMHMHT TOPTHII HMKOHHsTIApH 29-59% ra ¢oligananumamu,
ABUrATENHIHT KyBBATH KYBBAT OJNII BATH OPKATIH TePHM aNNapaTiapHHil
fapaKaTIaHTHPHILI2 capranary sa Maxtaumwmxk 6yinya [JasnaT xoHcr-
PYKTOPIHE IIyOacHHHHT MABIYMOTIapura kypa, 28-49 kBT HuM Taumkmt
STajv.

Kynyrapatop TpSIWIMHMHT  KapIUMINK MOMEHTH Ba TOPTULI
gapmme iy fraam (3.21-pacy) HaTikanapu 6y napaMeTprapHIAT Tap-
Mounk Konypmsr OFiinua  yarapmacmurunn  kypearam. IOxknamanuar
yarapunien Tamgn Genrunapnra kapa®, Tacopnduii craumonap wapagH-
nap Katopura KHpUTHII MYMKHH. AMMO, TYpNM peamusaumsnap 6yitnua
KCTIEPIMEHTAT MABIIYMOTIIApTa WILIoB GepyNrania, TOpTHLI KapaéHma-
PHHUHT MaTeMaTHk KyTynMa OYiinua craumonap oMacinri aumuKIamm,
Toprhi xapatinapy Tepanm ammmiTyac My HIHT YpTa KnitMaTiaan
5-15% pa Gynnan opTik GYIral macT YacTOTANM TAUIKWI STYBYI XapaKTe-
pura ora. By. TOPTHUI AMHAMUKACHTA OWJl MacaJalapHy CYRLIAA I0Kama-
HH BA JIBMTATENHHHT KyBBATHIAH (oiimanamiun Japakaciun aHiKIoBYH
My 6ypoBur MOMEHTHHHI IACT YacTOTaJu TeOpaHMUUIAPHHHE XHcobra
ONUIL KEPAKIMIHHN OHIIHpaH.

Tamgux STHIITAH MTA JUHAMHIK TOKJIAMITAPHHMET
OCHWIIIOTpaMMallapHHE NIUIAI BA TafKuk THUI CTAKYH FHIIIHpaKHarn
OypoBun MOMEHT B2 BEPTHKAN JOKIAMA, LIYHWHIJICK Aarperar MWInyH
KApIHMHTH  QYHKIMIAPHHIET  aMIUINTY/A-4acTOTaBHIl  TapKUOUHI
aHmgIamTa HMKOoH Gepru (3.6-xansan). By sxkausangan MabiayM Gyaummya,
KypIWITH I0KIAMATAPHUHT (YHKUHMSIapH OHp HeuTa TAUIKHIN STyBYWIApra
sra. OyHKIUANAPHAHT Xap KalCK Tallkul 5TyBYMIAPUANHT cOp GYumm

85



cababnapuan kypub wixamus.

BHPPHYM Taurkmy 3TYBYH acocaH, Jajia MEKDPOpETbeqHi
TYNpoX (U3KUKA-MEXaHNKABWI XOCCATAPHHUHHT Y3rapHill, b
MTA nugr TyFpu am3rKTH XapakaTJaH OFHIIN ca6abmm naiio b}

BHPHHYM Tammain STyBIHHHMHT naiino GymuIT mﬁaﬁm%:
HOTEKHCINIKNADH TALCHPHHHHT 3HEPreTHK —CIEKTOpIaph
AMIKARATH, VIKKHEYY TANIKIT STYBYHHIEHET Te0paHIIIAPH 920K

2:3,6 I't) TpakTop acoci BepTHKAN Te6paHHILIAPIHAHT XyCyeH!
Owran Moc Kenamu (3.3-xappan), Gynpail TeGpaHHILIAD Xa ]
IODMII  KHMCMIJIa JMHAMMK IOKIAMANAPHVAT II2K/DIAHAIIE
Kypearau. "
Tawun sTyBuMnapHMHT Te6panmm aCTOTANAPH (@3
obsextnapunmmr xycycuii wacroracy Tapcupyna aino GYIE
TEXHOJNOTHK KapaéHnapHu Gaxapuiuga JONHK 'rpar\:ropx JKCI
KJpeaTkInApHARNT Tacomuuit (pymKumanapy 07 AKIAL B
0,12-8 T wacroranapnan yura acocuit Tammcwr >7ys 1 AXKpaTE
ot MYETmaAp Gyayg CHHYCOWpaNapra yXmain (3.21-pacu) B
ﬁ:MM AMIUUTYiacy 6¥itnya G"P’GHPHHEAH KM (papI{.ﬂM
Tamm TYBH TPAKTOP Ba WINgM MammmanHHT TYTPOK
oD HATIKacHT Nafipo 6ynagy, wxxnnan TammkE STYRH
STyBUR 'rp:n“":l XYCyemit wacroracura moc kemaymm Ba YA
KWmHam, PHUT 10D KytcMy pa wnrm Marmma TOMONI:

3

Byposun moment (M), Beprarcan torcnama (Pp) na mypygy Kapim

TAWIKAA STyRYRNApAAMNET Tademiorg
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2 2,0-2,5 0,5-0,6 1,28-3,85
Py 1 0,5-1,3 0,762 1,52-7,6
2 1,5-2,0 0,5-0,66 3,04-19,0
3 6-8 0,12-0,16 0,76-3,04
R 1 0,5-1,12 0,7-1,8 0,27-0,54
2 24,5 0,2-0,5 0,4-1,35
3 78 0,12-0.15 0,27-0,4
T-28X4+KPX-4 M, 1 0,4-0,8 1,1-2,5 1,644
2 6-8 0,12-0,16 0,6-3,6
P, 1 0,4-0,83 1225 1,2-144
2 1,4-2,5 0,4-0,71 2,744
R 1 0,6-0,83 1,2-1,66 0,4-0,675
2 11 09 0,54
3 22 0,5 1,35
17XB-1,85 M, 1 0,7-0,9 1L,1-1.3 0.9-6,6
Py 1 0,5-0,6 1,6-1.7 19-54
2 1,6-2,0 0,6-0,7 1,0-1,8
T-28X4+CKO-4 M, 1 030,5 2,133 2,85-5,7
2 0,9-1,1 09-1,1 1,9-4,75
3 1,6-3 0,3-0,6 0,38-0,57
Py 1 0,3-0,76 LI-16 1,5-6,7
2 1 1 1,227
3 45 02 0,36-0,72
T-28X4+TTXT1-1,8 M, 1 0,4-0,5 2,02,5 493,23
2 2,5-5 0,2-0,4 0,95-2,85
Py 1 0,3-0,5 2,0-33 2,7-6,3
2 2,0:3,0 0,3-0.5 15227 |

Wzo0%. Vmay KapliiiHK KYTETHBATOPHWHT MapKasui TpSpuid yuyH
KENTHPHIITaH.

3.5.2 MTA BuHF IIATAKCHPAIIN

MTA ropyil KUCMAHINT JUHAMWK ToKiamnapu yarapn® Typrammurn
cabaGim maTaxcupair xaM my Tapsfa yarapamu (3.23-pacwm), 6ynpan ma-
taxcupauniar 4,4 — 43,7% werapajga YarapumMHM KYpHII MYMKHH,
Xapakar Teanurn opTiun Giian marakcupan! kamasmu. By, Teamik op-
MM GUIAH WYY OPrawIAPHIHT TYNPOKAAH KyTapnmuumra 6o, 5u-
HOBAPHI HIIEN KAPUNUIIK XaM Kamasmy, Katop opanapum yausyn ysat-
maya 3,08 ku/coat TeaNMKIA XapakaTiaHub 1OMITATHIIAA WATAKCHPALT SHT
karTa, erTiHun y3arMana sca (10,9 wa/coar) anr kam — 4,4% 6Gynran. Fysa
KaTOp OpANAPNHI FTOK KHIHIIA 8=4,45-28,7% , arat ommupa - 3 - 16,3%.
ArperaT XaTop Opallapuja WOIYM OPTaHNap KYTADHITAH XONATAa
XapakaTIaHrapjia maraxcupam 5,9 — 34,54% nu Tamxmn arras, 6y pakam
ArperaTHHET M GaXapraHjard MabIyMOT/IAD YErapachjia XOIUIANIraH
6ynu6, YHH CANT XapaKaTIARAUR IOKIAMAHUET Ky4IMpPOK YarapHuniapy
GHWIaH TYMIYHTHPHII MyMKHH.,



323-pacm.  \-cyropuwjiaH KeifWH KaTop OpaNapiTd wugies &T:
80X +ICPT-4 omuK arperat UraTAKCHpaum & HuHr  XApaxaT -,amn'ﬂﬂ
1-XATop OpANAPHEN JOMIATMIIAH appan MMM Opramiap Kyﬁﬂ-
JADAKATIAHIANNA; 2-KATOD OpanapMmm loMwammma; 3-OcroUd
KANMUIIAN aWBan WITUW Oprawnap yrapuaran xojataa Xapaxariar
Yritapun Jrok Kuumua.

Tauguy amwiran Gowka arperatnap yayn 3.7-magpan Ma
pUHM TAXNII OTFaHfa, INATAKCHDAWNMNF Xyjumd  pyrfia
yarapuummy  xypamus.  Jleknn, Tyrunran  maxvanw  rep
28X4+TIXI1-1,8 arperatuna wataxcupaim 3,6-37,6% serapana |

arperar T-28X4 TpaxkTopura THpKalraH TIXTI-1,8 nonGopumy
suran 6§m6, moxGopurank Maccack (2781 Kr) TPaKkTopHIKr
WIYRAHT YayH TPAKTOPHUHT WIMOFHATH KaPIHAHKHINT Topig

XH7T ATyBaNCH anya 6apkapop 6ynran.
3

MTA eTaK+m FisiHpakaapuaNer MaTakenpammn (8

TexHoNOoruK xa-
TaT = |
Arpel paéH Typ Kkm/coat
T ] %

BB-BO)HC'DM HrnT sk 2,58 i
5,13 ( 38

/ Xapaxar tezmrn,
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1,73 9,5 11,4

12,70 12,5 1,57

MT3-80X+KPT-4 | Katop opajlapuHu 495 4,67 5,6
TOMIDATHIO 6,65 6,45 3,0

7,99 73 86

536 512 44

T-28X4+KPX-3,6 croHa YTAapHi 7,41 6,83 7,8
VTOK KHITHIm 793 7.60 4,16

15,47 8,4 45,7

3,82 3,6 57

17XB-1.85 MaxTa Tepum 5,20 44 153
10,7 9,5 11,2

5 382 3,12 183

T-28X4+CKO-2 | K¥cax Tepuw 495 435 19,1
6,65 55 17,2

7.99 6,9 13,6

13,91 14 46,8

i 2,84 1.8 36,6

T-28X4+TTXTI-1,8 TVxunran naxrasn 3,82 238 376
TepUmI 495 3,10 173

6,65 4,16 374

4-50B

XAPAKATIIAHYBYY TIAXTAYVIMK MAUMHA-TPAKTOP
ATPETATHAPUHUHI SHEPTHSA CAPOU

4.1 Tpancmuccusiarn Kyspar caphn

Tpancmmcensza N, KyBBaT mecTepHsiap Ba Gomka MexaHuKaBmii
Kky(TIAapaary  WUKANAHWINTA, MOHWHH  valikatmmra Ba  Gomka
KAPUIIMKJIADHI CHIMNITA capguianafga. By kyesar capdu arperaTHHHT
JOXIAMACHTA B2 XapaxaT Te3Iurura Gormiy pasmmpa yarapamn. Tpaktop
gazapusiciyia 6y XyBBaT craTuk 1e6 xmcobmamamu Ba Kyimpard udona
6yitnya aHuKIaHANH:

N, = Ny(1=1 @)
6ynna N — IBUraTenHUHT 3GYEKTHB KYBBATH; 1), - 0apya y3aTMaNapHUHT
mexannkapuit UK - anoxuna xyor yatmanap @WK napununr yaapo
kynaifrmacy. TpakTop y3aTHIl MEXaHH3MIADHHMHT (oliamy  Hm
koaddumeniapn 0,88 — 0,95 atpodmna 6ynamm.
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-

(4.1-pacw), Tpum.
WIKATAHUI Ky9NapiiH eHTAIITa cap(iatauTan KyBsar Jsnp:
Tk 6§96, yEH KyBBAT GaNAHCHHMAT THHAMAKABHEA TAIKI:

TankuKOTNApHHHT  KypCATHIINYZ

neb, xucobnam kepak. By Tamkmn sTyRIHHA Jmmwmnarqm
(ranagrran KyssaTn (N.y): B xpcobra onraH XoNAd aHuKNAm K

LA

¢ “2)
) T

Oynna N = Ny, + Ngt Nj + ...N; — TPAKTOpHHHT €TaKdl mn;
RAKUKHIA KenTHpwiraH KyepaT; N; - KyBBATHHHI Kyina
6°m TypHarn capdmapu_

PaHCMuCCHIa Ay KoTMNANMraH KyBBAT ArperaTHHHT xaper

Uifa Ba KyBBAT OMMI BANMHMHT IOpTHMACHHATH XAP
ROCHI KUNANHUran foknavara T

T capusnr arperatunyy
MT3-80X+KPT-4; 3 - T_Zg,xf?'f;
28X4+CKO4; 7 - 28X4+CK 0.3 )

2-

s v

y Tebpanma
anp;;ﬂ::unapﬂ TYFpHCHIA nanomar 6Hepa
KyBBar 0,846 - 4 kB HH TaIIKH 3Tamu, - =%



4.2 ArperaTHHHT X2paKaTI2BHMHArA KYBBAT cappu

MTA HHMHT TWHAMVKaBHH IOKNaMaNapyHH TaOKHK STHII HaTIKAacHAA,
arperaTHHHT XapaKaTJaHAMNIa KAPIIWINKHIHT XapakaT HyIHENHT GOHHA-
ra, TopTAI Kaprmmmrura Ba MTA HUHT XapakaT Te3nHrara GOFIHKIAIA
aHMKNaHIH. XapaKaTNaHWIra caphuaHamirad KyBBATHHHT XapakaT Te3-
murura Goryuk ysrapummy (4.2-pacM) XapaKkaT TE3JATH OpPTHIIM OWiaH
MTA HHET XapakaTHra KapIIWTHKHWHT KATTAIAIIMIOAEH KYpPCATIH.
Kapumwiuk srpy 9u3Mig Gornanum 6yituya yarapamgy, GyHaH naxta Te-
PMII MalIMHACH MYCTAacHO 6YM6, YHHHT XapakaTIaHWIINTa KAPUITHK YH-
kMM KoHyHuAT 6yifmya  ysrapamm. T-28X4+KPX-3,6 arperatnna
XapaKaTJaHUIIra KyBBaT capdi KaTTanalliil TOMOHMTA yarapmarad. By,
TaxpuGanapHy JTKA3NIA TEIHKHHAT YEKIAHTARTATA GHNal 60FuK.

2 [ MY X R A

4,2-pacv. MTA niT XapakaTianumvra iyKoTIIANTaH KYBBATHIHT XapaKkar
' resmurura 6ormmgmirn: | - MT3-80X+CYX-4; 2 - MT3-80X+KPT-4; 3 - T-28X4+KPX-
' 3,6; 4 - T-28X4+KPX-4; 5 - 17%B-1,8B; 6 - T-28X4+CKO-2; 7 - T-28X4+11XI1-1,8.

Ny KymBaTHH XapakaTianumra Kapuimink KodGOULIMEeHTHRIHT
dysknmsicH cudaTHia JMHAMAKABHN IKapaGRNAPHUHT MHTCHCHBJIMTHIA
J Gormmy, amac Ae6, AMHAMIKABHI TAUIKIT 3TYBYM CHATHIA KapaMaciuk
MyMKHH 31u. JIeKHH, arperaTHHHT XapakaTJaHWIAra capgiaHaguran
| KyBBAT ~ TADKMOWIrZ  XapaKATIAHTHPTHWIADHMHT  MEXaHH3MIADHIATH
nmkananmm Ba MTA  Kaiipunagrranna Ba TeGpaHunuiapmia maiigo
Oynaguras KymyuMia KapInKkka caphiaHaurad KyBBar kupamu. Arpe-
FATHUHT KaWpIWIMIUIAPKAA Ba TeSpaHumapuia KyImuMya caphranaiuras
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KYBBATIAPHA ANOXHMIA AKDPATHO, MycTaxmn KypHO unkamms, By
rapkubura (pakar arperaTHUHI XapakaTIAHHIIMIa Ba Xapak:
TMSNADHIET MeXAHHSMIADHIATH HINKAJAHFITS CAp(IaHATn
KUPAIH.

MTA Ha3apUACHIA [11] %apaKaTIaHALT
XApAKATIAHTHPTAUIADHAHT MEXAHH3MIIAPHIATH HIIKANIAHHIITAC
IMraN kyBBAT CTATHK Heb XucoGnanamy, aMMo 4.2-pacMaad 1P
6y KyBBaT JarapysyaHgup.

4.3 ArperaTHHEr MaTaKCHpamTa KyBBaT capn

Xosupru paxtma MTA Hasapusacu/ia ;gapaxamaﬂ‘l'!ipfz

iaTakcupanmy TPAKTOPHHHT MIIAIIHIT -
XAPAKATIARTHDTHIAPHUET TypU Ba Tad)cHIOTIIAPHTa, JATA do
THI KADUMIHIHANET KuiMaTira GoFmux Gyyran cTaTik napane
THJA Kapanagy. Iataxcapan: TeGpanma Tapaza Yarapad Ba yB
Tawkwn 5Tysun aeb, xucobna MyMKuH mac.

ATpEraTHUHr WII %apaéHuja YHWHT WAl xoccanapih
ACOCHHWHT B WIMMW MAWHAA TOPTHIN KapIWmraHuiT TcOpani
KacWia flowM Yarapu6 Typamd. Bymmam Tamapy, arperatHil
Gowapranya pyn vambapurimu yanykens yanra-yurra 6ypuo T

'Y 3Ca mact yactoTany Tedpanma Kapaénjiad nbopar.

N3 rapubura MxknTa TaWKN STYBYM KUpAgH: XApAKATIA
NApRAKT watakcnpamura caphnanamran Nj xyppar pa 10K
zgpanm DA POCTIATMY (DEIYIATOP) XapaKTepHcTHKACHHIM
™ H;{Jn"m ca6aGst ofinananummali xonamiray Ny /ipHran

- N AW oTypuM Nj Tapkubura cmmaw meromupmpr M
SMacmirn cababmi wipamn. Ulynzaii xunm6, N,
AMHAMHAKABHI Xoccanapuny TancHdnaim va p;
Oanancymyur quEAMEKABWIT TAIIKHN YTyRuHCH
AIperaTiapHUHr MATAKCHPAIINTA JyKOTHIAIIA

kB1) jfnampa yarapanm.

5 TPAKTOpHUHI
a'f:rol" SHEPreTHE
6ymanm, Tamgug
H KYBBAT yepyy )

4.4 ArperaTHHHT TOPTHII KYBRaTH

Dotigany pmAE G2KApHIITA CAPPIARATHTAN 10
; i 22 PTHI
AHRMpKapyi Tamkmn  STYBIREHP. Doinami mmry Capjg:::;
KYBBATHWHT arperaTHHEr XapakaT Teamurura SornmaI Y @43

Xapaxar
- Te:umm omumm GHIaH HITH Kapmpmcsyyy Xam opi



Moiipamu mura capdnanaguran Kyseat CKO-3,6; CKO-4 kjcak Te-
pum Manmpanapuia Ba 17XB-12,85 nmaxra TepHm MauMHanapHAa 3HD
KaTTa KuiMaTtra ara (4.3-pacu).

Tamguk sTrnrad Gomka MammRanap 2-9 km/coat Tesmiknapaa ¢oii-
nanmn nmra kam (1,87-7,7 xBT) KysBat caphnaiinm.

Bexoc maponTIApHa aHHKIAHANNTAE KyBBAaT OGalmaHCHHHHT aHbaHA-
BHIT TAMIKILI 3TYBYIUIAPH EKI TOPTHUI CHHOBJIAPIIA AHHKIAHTaH TPAKTOp-
mupr OUK, ifyxomwagurad 0Gapya KyBBaTiapHn oun® Gepmaiinmn.
VjkoTinras KyssaTiapHAHRT Oab3MIapy aHMKNAHMAMH, HOMABIYM KONATH.
Cyropiagurad 0axTa JalalapHHAHT MUKPONpPO(GINHN, arperaTHIHD
TYFpH UM3UKIM XapakaTlaH OFHILIAPHHA BAa JHHAMMKABHMH XapaéHiap-
HHET TeOpasnnmapiuHi 3KCHEPHMEHTAN TANKHK STHII HATIDKANAPH TaXJIILT
srwirasga, MTA susr xyssaT OalaHCHEA HITAPH XHMCOOTa OJNHMHMATAH,
KyIinsa YKoTIoaNTaH KyBBAaTIap GOpINIT aHUKITAH/H.

2 4 6. [] 10 12 Y, ‘Z'%

4.3-pacs. MTA unnr Qoiigans munra capdnanaiural KYBBATHAHE Xapakat
reanmwrira Gopmgmr: 1 - MT3-80+CYX-4; 2 - MT3-80X+KPT4; 3 - T-28X4-+KPX-
3,6; 4 - T-28X4+KPY-4; 5 - 17XB-1,85; 6 - T-28X4+CKO-4; 7 - T-28X4+ITXTI-1,8.

4.5 MTA nunr noTexmucIMKIAPII eNrHINra S1eprus capgaapn

MTA HPHT HOTCKMCIMICIADHHM CHIMLITA SHEPrHsi capdnapHHMHT
TaXJIN KYHHIATHIapHN Kaii sTumra uMkon Gepamy, Horexncnminap-
HUEr OaNaHmIMrE  OpPTHIIM OMIAH arperaTHUHT XapaKATIAHAIINIA,
KYTApPIIMINNTA B2 TYCHKKA YdparaH eTakyd FUIMPAaKAPHAHT 3apbura
sHeprust capu xarranamagy. DHeprus capGuHuHr KaTranammumm 11,24
Km/COAT TEWIHKKAYA JABOM 3THG, TeIMK KeiMHYANMK SIHA OpTTaHia
xysBat capu xamas Gouraiing. Byrra ca6a6, arperar 11,24 kv/coar fan
OpTHE TEIHKIA XaPAKATIAHIAHAA HOTCKHCTHKIAPDHH HAQAKAT —eTakdu
FIIPAKIAPIATH KAPIIMIHK MOMEHTH XucoOura, Gajku, AcocaH arperat-
HUHT KMHETHK JHEpruscy xucobdura enrn6 yramu. Bananmymarn 1-14 ci
HOTeKHCTHITIApAAH YTHIIgA KyBBaT capbu xyaa o3 (0,0016-2 kJIx). MT3-
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80X+KPT-4 arperatn oHr Ky aHepris capdnaiiam (0,238-2021
TEKHCIMKIApra KYTApHIHIUTa SHEPrus capgy arperaTHIr &
Gyiinama 6a3acara Ba OFHPIHK MapKa3HHHHT KOODIHHATANAPIE
Ulysmar yuyn Mapxys MalIMHAIapHH MyKaMMAJUTAIITAPHLE
KAKIA APATUNAZUTAH HCTHKGOIIN MALTMHAJIADHA 4rperaTi
TAAHWIAPra MyAAAl TAKCHMIAHAIIN KepAKKH, OFHpIAK MapKaE
tukan  (hy;) Ba ropmsontan (b) KOOpIMHATAIAPH KUK
6yncun.

ATperaTHMHr eTakyd FHIAUpAKIApH Tjicmgqa“y'ipamﬂﬂ‘
SHEPIUA MIAXTa Tepuml MallMHACHA (0,25-42 x/Ax), Tyxmu‘aHDL]
puuina (0,68-29 xJlx), Kjcak Tepull MALIMHACHAA (0,29-20 Kll#
arperatupa (0,646-7,6 k[lx) capgnaHaiy. _

Horexuenuxnapuunr 6anananury Ba arperaTHUHL Xapaé
OUNIM Gunan eTakun FAAMPAKTAPHUHT TYCHKKA Y &
OpTagu. ;

Bananpmrs 7 oM gan opTEK HOTeKHCIHIIAPAAH gl
Capdu anya owramy. HoTekncauKiapra ypiins re3 AT HHMHT 4Tf

WITAPUNANMA XapakaT Teanurura Ba HOTEKHC/THKIAPTA Gori
Kulcoar Teammkkara unanigm KoHyHuAT Gyifiua y3rapasi.
i r:;;écramunr CTAaKIR FUNAMpAKNIAPH TYCHKKa ST xc:;:;i
oprama :pq)""" KaMaiTUpHII yuyH KWL Ba TCPHM arpera ¢
Maccamf’m“ arperatiia KolfaluTHpHNI TAp3uHM AXIIIIA Blni
Han Y6 mﬂml’m Kepak. Bananmpnury 1-14 cv i HOTO
Yyuy 0,63 -48pl kk?i':a‘“““m sHeprus capu ramkuy Hrivman 4
Jlapra pa Ta:lugilg mamw:‘b"m 6ynamn. Dueprus capduamr A
BN Yarapymy MT3 8:);?"}(‘;]‘“1313“""1‘ Xapakar Te3Jirara
2 -4 arperatunknra yxmaii.

4.6 MTA nnnr Tebpanumuiaphra meprus capdmu

Tebpannuunap cypratu 13 :

TYCHJIADHMHT Ganan iy,
;mrm'a, FHIIUPAKIIAPHUHT HIHHATIADHAAIH XaBo Gocu;:n.l’ 4
OHCTPYKTHB napamerpiaphra 60 el

FIMK GYnrammry cag;

- Me cabag,
OPAHNNUIADUTa IyKOTHIANUIAH SHEPriA TYFpHCHzar, o 3
KyHnnarunappay n6opar. -

i ’(Arperanmur XapakarT Te3JIHTH

s ATTanauwamy Gvnan Tebpanmi,

bl pi Iapra SHEPrHs cg

e dffrPT *4 arperatina xapaxat Tesmurn 3,9-8,6 1/coay 136(513/;' N
m:lpjm TH3HKH KOHYHAAT 6¥ifnya jiarapamm, M'[grfigg;?;

Tcannk;g; J;:Tmza SHEPHs cappuHRAT Oynnai 3rapummy 2 04-6.8 ¥

e Kysatunany. Bynpa, rorexmicnmxap 63.)1311,!1)’1111‘1‘1’8 (

GYWQ'EI;;&’I"IWHPM 6,8 xm/coar Tesmmxpa; 6anaummry 4 CM JaH
»5 KM/coar tesmixna XapakaTJIaHNIga 1

OPTHIIIH Ba HOTCKHCJIQPHM

“Opanmmrapra
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ris capdn wagan oumd Gopamn. MTA nunr tepannmnapnra 36T Kyn
sueprus capou I[TXT1-1,8 mammunamm arperataa (8,9-49,14 xIx): sk ar-
peratiga (6,67-29 x/ix): k¥cax Teprur arperatnna (4,54-16,63 x/{x); MT3-
80X+KPT-4 gornux arperatiaa (6,81-14,1 xJx) xysaTinanm.
MTA eraxyn FRAZUPAKIADHNNET TYCHRKA YPIIAMA OXn6aTHA ar-
PEraTHHHED HHEePLHI Ky“iapiHn EHTHIIra cap(}maﬂamlmn 3H8pﬂ|ﬁ
MasnymoTnap  TaXJUIHHHHT  KypcatHumva, MTA  eraxun
- FIUUUIP2KIAPHERAT TYCUKKA VP cabadNi HHCPIUA KyWIADHHH CH-
THIOTA 3HEPTHA capdi HOTEKHCIAKIAP GanauImry 4 oM JaH karra 6ynran
~ jananappa kypwirad 6omka capdapra uncGaTan aHya Kanai omam,
Sueprus caphir MTA HuHT Xapakat Te3mira 6,8 km/coaTnan karTa
- Gynrama xam skajan omany. MTA HIHT eTAKMI FIDAUDAKIAPIHIHT Ga-
- mampmirn 1-4,5 cv GYsiran TYCHKNAPra IO OKuOaTHA HHepIus Kyy-
7 napupn exrmura sHeprust capdn 0,0036-2,14 xBr atpoduma kysarmnras.
Arperar mnuraiijyaran mapountnapaa 1-4,5 o nu HOTEKHCIIMKIIAP JOMMIIT
yupaiim.  7- CM  JII 2NOXnNa HOTCKNCHHKIAp XaTopnap OyitiaG
| Xapakariawranja Ba arperat Katopnapra KYHIATaur XapaKaTauranza
- xamia iiynnapaa joum yupaiinn, MTA etakun Fioyipaxnapusnar 6a-
navmmry 7-14 ou v TYCHKNIApra ypUikIoy oXubaruma MHEPUMA Kywiapii-
| HM eHrHmra 3ueprus capdu, Xapakar tesmarn 2-14,74 xm/coar ma 0,07-81
| kK HY TAIIKWIL STAH.

|

4.7 Oprmigaa mumn akapiinra KyBBat caphu

Oxuur Ba JONMK ArpEraTHAPHHUEL TYFPH U3NKIH XApaKaTiaH
OFMIINHM, ITYHHHIJICK NAXTA MANAIAPHHNHT OiiNnaMa Ba KYRIATAHT mpo-
(umnapyms a9t MTA HAHE TYFpH qM3HKIN XapaKkaTiaH OFmIm
YACTOTACHHM B YHUHT abCONIOT KAMMATHHN AHHKIATa UMKOH Gepau.
TyFpi UM3MIE XAPAKAT/AN OFMIIAP Katramuri 5-10 cM Ba wactorack
0,1-0,8 'y aTporhua sxoinamras.

Tyrpy 9u3niin XapakaTiaH SHC KaTTA OFHULLAP JKMII arperaTia
kysaTira. Xap Oup ordma KymmMaa yraaran wyn 10-20 oM uu Tamkmin
gTagu. KaTopnapsusr TYFpY YM3MKIMIMCH SKAUI APperaT MUDIATAHAa
waksuanaad. HIYHUAT yayH Fy3aiapHi TapBapyil KWHIUAA Ba AXTA Te-
PUMHIA ATPETATHANT OPTHKYA YTaIuran i SKMm arperatura Goemix
oymauy.

MTA nuHT %apakaT Te3NHTH oMK GiUtan OPTHKTA SHEPIiiA cap-
(rAkauran Jiyn ysysanry kavasmd. Opruxua #yn guekapuumi Gunan
SHEPTHA XaM Kampok capduianams. AMMo, MTA HuHD XapakaT Teaura
ownmiy Gryan opTHiYa HYIHI FTU BAKTH XaM KaMasiau, BaKT Gupiirira
SHeprus capdu 3ca KaTtanamamu (4. 4-pacu) MTA HuHT OpTHKYA WIIHA
Gasxapuwura KyeBaT capdu 4.5-pacMja KenTHpUIraH.
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4.5-pacMuare  Ma®iyMOTNAp, OpTHKY2 HINra  capduas
KYBBATHHHT arpETATHHHT XapaxaT Te3NHrura GoFIHK paBUIIAa Jrph
0Fitnab opramunn Kypcatazu. Xapakart TesnHra 3-6 km/coaT JaH ol
KNI B4 TEPHI ATPEraTNapHia OPTHKYA Hira 3T xyn (10-36 KB1):
capirana.

MTA HuHY KyBBaT Ganancy TANIKWT 3TyBYHITAPUHEHT Jarapi
rapanapy 4.1-xappanna xenrapunrad. Jzna TaxpuOaiapy oML
TEPUMEHTAN TPAKTOPNADHHUHT JBHIATe/UIADHHH CTCHAAA cnua.m B
TAPUTA KYpa, yiapHAHT 2(GheXTHB KyBBATH KyHugarnia 6)31{&}!

MT3-80X-35"% xBr; T-28X4-35">' kBr; T-28X4M-42"" KBI.

4.]-Kajpan MawiyMOTAApH ACOCHAA Ty3wIraH 4.2-Kajanidi

SHEPreTHKa Ganancupa iiykorTwiraH, Qoinam, oiinanammmall |
KYBBATEZPHUNT Y3apo (ous HECOGATAAPHHHA KYPUII MYMKHH.

As
K=
3%

4.4-pacm, Vayrmurs 500 m st
OlIp eckypia capanamuras opTuia w: | - MT3.g [
43 - T-ZXAMHKPXC,6; 4 - T-28K4+KPX4 5 - 17| g 2 MTS
T-28X4+CKO-3,6; 8 - T-28X4+TTXTI-1,8, T 0 = T28X4+CR

Tanxm sTHITAH arperaTiap sHepreTHia Ganancwumy, Tanyx
JHAapH 2-12,5 kM/coaT TeamKIAPaA Kyitupariya TaKCHMmay, UK!?;;(
THKA GanaHCHHUHT TAIIKHT STYBYHIADH KeHT Kjmammapna )73r'1ﬂ.". li
FHH Xapaxar TETHTH B4 IOKNAMACH OPTHINN 6mman o pw;ﬂ
KYBBAT Xam opramn Ba 11,47-75,3% atpoduna 6§mam;, Axﬁc,r\m'mm
;;agacg "‘-’P‘”‘f HUUIAPARHA baxapranga (maxta pa Kjcax Teppyy; ;gBH;,; I
: mmj:mﬁ, (oiigany nmra capdnanairay Kyssar 45,2-66,53% ppg zaut
JKHII, YoIHK arperaTiapnna Ba TYKHITAH naxTamy T
Aany nrg capnaHaguran KyBBaT yiyim 7,57-31,4 (pommff:ﬂfnq;
A1 MTA gyspatusmar orinananmmmait xKommmyra, I0KOpHaa el
TaHn/eK, pocTaarHd XapakTepHCTHKACHHUHET TYFpH ‘I;JBHI{J]H IMacH

96



I Ba XapakaTra KapUNDIMK MOMCHTHHHHT TeOpaHHUUIApH, MIYHHHIAEK
{TA BEHT yaa JOKJIaMaJlaHHIIHA cabab 6ymany.

TMaxTa Tepuul Ba Kycak TepHII MalIMHANapHAa ¢oinanaHmmMmail
onmraH KyBBaT 2,59-37,65 doms atpoduna Oymamm. JIBAraTenuHHHT
ypeat 42 kBt yu T-28X4M+KPX-3,6 arperatuna ¢oinananmmmaii
pIITaH KyBBAT YIynid 33,83 QOH3HM TANIKII STANH.

DolianaHmIMai KOJIraH KyBBAT YYIIH 3KHII arperatuia IHr KaTTa
jnu6, macT TesnukIapaa nitaranaa 79,31% wu, MT3-80X+KPT-4 yonnk
PperaTHHUKY — 55,57%, Ba T-28X4+KPX-4 ruxu — 71,6%, Tyiwiran nax-
AHH TEpYLI arperaTHHUKH 74,25 (OU3HH TAlIKWI STallH.

Ns
K8
20}

10}

TN

2 4 [ 8 o 12 YRy,

4.5-pac. Vayrmirs 500m naitxanga MTA arpi Wusukmn Tpacktopist 6§iina
apakaTiaranna Vrran jiymmnr vaaiiraunarn caGabmn oprikya mukn 6axapuiura
erran gynpar capi: 1 - MT3-80X+CHX-4; 2 - MT3-80X+KPT-4; 3 - T-28X4+KPX-
6; 4 - T-28X4-+KPX-4; 5 - 17XB-1,8B; 6 - T-28X4+CKO-4; 7 - T-28X4+CKO-3,6; 8 -
226X4+T1X11-1,8.

4 1-xanBan.
MTA kyppat GalaHCHHUHT TAKWI 3TYBYWIapH, KBT
Xapaxar WykoTunran Kyssamiap ®oina- Doitaana-
Texuonorik xa- | Teamru, wm A
fit pagnrypn | mweoar | N b N | N [ N, | | wymear, | NOMTE
Nip KyBBAT,
Nl
$0X+ | Yurnt axwm 2,0412,5 | 0,84- | 0,23- | 207- | 0,76- | 0,06- | 2,6-9,94 1,62-25
X-4 373 | 444 | 1126 | 2,69 | 2,14
80X+ | Karop opanapwim | 3.8-12,2 | 1,69- | 0,21- | 6,78- | 2,11- | 0,45- | 396:6,14 | 3,89-19.0
(-4 JOMUIATHIL 344 | 2,48 | 858 | 4,67 | 50
KdM+ | DraT onmmin 5,36- 1,12- | 035- | 2,43- | 0,59- | 0,06- | 1,88-8,0 12532
K-3,6 12,47 236 | 494 | 553 | 2,52 | 196

97



T-28X4+ | 3rat omm 46573 | 1,0- | 0,42- | 3,28- | 1,06
+KPX-4 1,99 | 1,i7 | 629 | 3,6
17%B-1,8 Karopmapna max- 34 224 | 0,6- 3,12 4
Ta TepMacaaH 4,5 3,24 1,42 | 4,81 1,35
Xapakatnasim 10.5 2,24 | 0,652 | 13.23 ,01
T-28X4+ K§cax Tepum
+CKO4 2574 | 21- | 03- | 2,84- | 0,15-
o e et 04 6,17 | 3,39
T-28X4+ | Kycax Tepim ,
+CKO-3.6 2555 | 2,66- | 0,265 | 3,1- | 0,35
1 322 [ 1,58 428 | 2,31
T28%4+ | Tywwwan  naxra-
+TIXT-18, | ot repinm 224512 | 1,04- | 1,03- | 2,99- | 0,015
3,21 5.5 12,05 | 1,75

0,03-
1,05

0,2

0,67
5,12

0,016-
1,92

0,009-
1,35

0,1-

111
|

3,154
i
0%
142+

1618

18-
198

2,944

| —

42

MTA umnr snepreTak 6atancuna iijkoTmiran, Goiiai f

HIMAli KONTaH KYBBATAApHUAT (oms yucoGnmarn HucOATIAPH

@

MABLJIYMOT/IAPH ACOCH]A, ABUTATeIHHHT 3(PerTiIn ;;ynna‘lwl’“"
HUI KOIDHUIACHTH 7)., = 0,9 B KHcoGra oran X042 wenTi

- [
- T | Mykorunran m
Arperar Tcwg:'omuxa- m’_ ,g:u.xs;a'r KynpaTH ‘
o xMlcoat G
MT3-80X+CUX-4 | Ynrwt oxmur i 7
2,04-12,5 | 11,47-68 7,57-29,05  |"
MT3-80X+KPT-4 | Kazop opanapn- | 38122 | 32.84-70.65 | 11,67-17,94 |
MM IOMINATHIN
T-28X4AM+KPX- | Drar onmn 536- | 12024578 |495.31.14 |
36 1247 h- 54
46573 | 18384476 | 1019.55 [
T-28X4+ +KPX-4 | Drar ommm b
17XB-1,85 Karopnapaa 34 54,63 [
ImaxTa TepMacian :
rgapaka'maﬂnw
4,5-105 | 3647-70,62 | 66,53 2
T-28X4+CKO-4 | Kycaxtepn (2574 [17,1647,21 | 452.45 56
T-28X4+CKO-3,6 | Kjcaxtepmnr  [2,5-55 [ 19263825 [ 54.35.55
T-28X4+11XI1- Tyxunran nax- | 2,24-512 | 16,42-75,3 9,31-19,84

18,

TAHH TCpHLL

Hurnr 9k0I Ba Fj/3a KaTOD OpanapHra WHos Gepriga yor
Topnapwn aitian nact (1T, IT1, TV y3atmanapna) 2-5 xm/caor Tean
HUIAKAH B4 olifamaHnmMail KoNran Kyeeat ymymmw 55,57-8

TAWKHT 3TaaN.
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4.8 ArperaTHHHI 3HT KATTA TOPTHLI HMKOHHSTIZPH

ArperaT oqnuif pean IapoUTIapAa HIiaraHia Tpakrop (Y, 1) Top-
THII Ky9X XHCOOWTa SHIHIIH JO3uM OYATaH (X (t)msx) MAKCHMAN MUK 0KITA-
Mallap fo3ara KeNHIIH MyMKHH. Arap MHK (3HT YyKKH) IOKIaManap Tpak-
TOPHHHT ABHTATEN KYBBATH (WIAUIMIN Ky4H) 6YHNYA SHT KaTTa TOPTHLI Ky-
yHpaH opTHK G¥nca, arperat TyxTab Komumu MyMKuH. TpakTop muk Top-
THII JOKJTAMAIAPHHY €HIa OJIMail TYXTab KonraHpa, OyHmai KaMumIHKHE
6apTapad STHII YUYH KHMILIOK XYKaJIUK MAIIHHANAPHHHUHT HIUIYH Oprasna-
PHHM TYNpPOKAAH YMKApHIU Ba GOIIKa Yopa-TaxOHpiapHH KYpHIl J03MM
6ynamu.

Baxr Gupnuruga MyMKHH GYiarad TYXTa6 KONHUUTapHHHT YpTaya co-
HUHU XucobnaiiMua.

TyxTab KONMIIHKUHT 3apyp WapTH:

P, (H<0=y-X% 43)

’

P, () dyHking TaurIaHMANAPHRWHT YpTaya cOHMHM GenrimaHTan
«ay mapaxapa anvinaiivus. Hopman tacomubuit Gyrkums Tammam :ana-
PUHMHT YpTaua COHM KyHunaruya anukmanamy [13]:

o _p-
,, =..,chp[_w]'

" 2n0, 2D, )

’

Gynna, Oy - Pu (O racomudmii dynxufisauur yarapum Teamurusmur
ypraya KpanpaTHK OFMILIN

”'. \/6 J 2 PF(T) = 0 4.5)

OyHra p,.(7) HUHT KMAMATHHA KYHU6 unKamus:
¢ =oV,M(), “.6)

2P,

- bynna o - XapaCHHHAT CYHII KO3Q(UIHEHTH - KYpHIAETraH arperar

€TaKyy MOMEHT/IAPHHUHT KOppelsuuon (yRKuusapura Mysoduy kaGyn
KWITHATIH.

AHUKITATIME3: D,," =Py (7)=p,(7)+ Dy, (4.7)
(4.6) Ba (4.7) npomanapnan:
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VixZ+D, )

(4.3) HncGar Gian aEMKTaHaTH, OyEa 2'=0. 3
JIEMAK, TARVIAHMATADHHHET JPTaYa COHM Y3MI-KECIT KyHIUK
A G¥iinya anuitanamy [13]:

. VM _Q;?_)L_J 9)

N, = —————————————=CXp| — B v +D
" mfviM@i+D, | ZV.MO+Dy

V sapuanma kosdduumenTn, M(t) MaTeMaTHI KyTHIMZ, D’n“
CHAHMHY KuiivMaTiapn 3-606ma kypwiran. Mabiym BakT "!me' _
sapaxazia Gupopta xaM P, () ymkmua Tamuramac pyi Gepy
OXTHMONUNM aHwuKNaiiMu3. AMmo, 6y Macanann ednin yuyH "ad’“g;
GMpANTY WMpaTy TamanManapuuHT Yprava connnm, GanKki T
J1ap CONMHMHT TAKCHMITARNLI KOHYHUATHHM XaM GuiHi KepaK.

Bus xjpaérran Myucona sakt Gupmurnnary TaunanManap con
ba ynapuir nafino 6ymaun [yacon Kouyun 6yitnua Ta){cuMJlaﬂT“
Xucobnam mymxun. By xonna, T maxr wunpa arperatvmr G1pop)
XaM TYXTa6 KoNMACINTH 3XTHMOMN KyitHIarura TenT [13]:

Py=c™
0 ’ (4.10)

Gymuna T - kyprnaérai BaxT opamirn; 1y - TauutanMasnapir ypi’

HH, (4.9) npoxa 6yiinya annxnanam. Tyxraumapumsr Ypraya Ny 0
xucobnam narixanapn sa MTA wunr Gysmiacian (tyxransactl
AU 9XTHMONHHIHE KJpCaTHIINa, TYXTAULIADHINT XaKmiuii copil}
SHIMACKaH  HOUTAWH  XaKHKWIT  SXTHMOMTHTH  XHCoGaprai!

’
Qapinanaz, gynxi B, (<0 mapri arperatnnmr tixrag Kol
3apyp, amMMo etapmi OynMaran WapTanp. ApreratHumr 1—5‘;;;‘1-36 Ko!
YUyH sHa Gup mwapt 6axapuniin 1osuM: A=0 napaxana T TopTHI!
QYHKUSCH TANUIARMACHHHHT JABOM ST BakTH G, Maccaim arperdT
OPTHKYA KapIIIHK TabCHPHJA CEKHHNAMWNG, TYXTarynra Kajap GyIr

BAKTIaH KaTTa €KH yHTA TEHT OYNMIIHN JIO3MM. TyxTauurapauar xaxj

COHH XHcobNaHranra HACOATAH KaM, arperaTHHHT TYxTa6 KoJMacjaf

AW 9XTHMOMH 3ca KaTTa GYmami. (4.9) ma (4.10) mpomamap Gji

Xncobnanran kypcaTKHYIAPHIHT KAM YHKMIINTA KapaMaii, xucob Ml

MoTnapy MTA HuEr IyXTAa MIUIAIEHH  HUCGATAH — TaBcHOMO
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KiiiMaTiapen caigiab xonamn. TamkHK 3THITAH arperaTJapRIHT HIDTa
EMKOHFSITIADUHY 3X THMOJUINK HasapHscH acocnja 6axonam meroqn MTA
HUHT 3aXHpa TOPTHIN cH(ATIApHHA Ba ABHraTe] XaMJa Iiaumunr 6yiinya
OysmmMaii HOmamM 3XTHMOJUIHTMHHM TaBCH(IAIl WMKOHHHH Gepau Ba
OKOPH y3aTMANapld WIOUTANINa IYXTANMKHHHT 3HT [4cT GYHUIMHH
AHHKIAMTH.

ATPETATHHET 3HT KaTT4 TOPTHII MMKOHHATTADHHH TAXJMI KWIHII
KyfHJariapay asnigramra uMxon Gepau. MT3-80X TpakTopu 9uruT ak-
KIf4 Ba KyIBTHBATOP OFUIaH MIUIATAHNA YHHHT TOPTHII MMKOHHSTNAPH [ Ba
Il ysatmanapza mnammm (€Takuu FUIIMPAKIAPHHHE TYNpOK GHian mna-
wimi) Gyiinwa, Gomga y3aTManapia 3ca, ABHTaTell KYBBATH OWIaH
yeknanama. 1-28¥4 rtpaxrtopsu [IIXII-1,8 TepuMm Mammmach 6Gunau
HUIATAHAA YHMHE 31 KATTA TODPTHLI MMKOHMATNAPH Hiawuw 6¥iinua
gepnanami. 17XB-1,85 pa CKO-4 TepuM MallHHaJIapufa, myHuHraex T-
BXAM+KPX-3,6 sa T-28X4+KPX-4 arperamapuga kypunaérran 4-8,5
xM/coaT TeamuKIap NOMPACHA SN KATTA TOPTHUT HMKOUHATIAPH ABUTATEN
6uman vexnaHanmy. A WMHT OHT Katra TODPTHIN HMKOHMATIAapH
TAXTWIMHART KYpCaTringga, TPAKTOPHUAT (Macaman. MT3-80X) xynsatn
omnmm Gunar My OpPTHKYA TOKITAMaNapHI TYXTOBCH3 eHrHE Jrrum
IXTHMONH  OITAMIN. 3-80X wa T-28X4 Tpakropnapumunr (35 kBr),
wynanETACcK  T-28X TpakTopuHUHT (42 kBT) 36r KaTta TOpTH
IMKOHHSTIIAPH aco BTG y3aTMANApa OUIHIT MIN MIAPONTIApHAA Ba
TOPHZOHTAN Maiika a3 acocal mBHraTen Guman weknaHami; MHHAnap
Gynmaii mvronmsraapnn  (axaT ONpUNMI BAa MKKHOYH y3aTManappa
YeKNalii.

-bOB

TAIIKY TABCHUPJAPHUHI 3XTEMOJLIAIATA YbTUB0PTA
OQJIMHIAHIA ATPETATJIAPHUHI SKCILTYATAIVIOH
KYPCATKHWWIAPY BA WLl PEXXUMIAPY XAMJIA VIAPHVHT
V3 BASUDATTAPVIHI BAYKAPHIIM CUPATUHNA BAXOJIALI

5.1 SxenryaTaumon KypeaTRNHIAPHBHT SXTHMOLIMIMK TAhCHI0TIapHIN
ANEIQTAN HATHAANAPUI TAXIILT KT

OKCINYaTANMOH NAPAMETPIAPHIET 9% THMOUTHINK TaQCHIOTIAPHHN
Kucobnam KyHUNATHIAPHN aHRKNAITa IMKOH GepIiH: KYphiaéIran pycym-
Il TPAKTOPNAP JIBMTATENMHIHT THPCAKUIN BATHATH KAPIIMIIK MOMEHTH-
miHr papuawust kosbduumentiapn 10-72,96 Hu, sdextun KyBBATHIKH
(s mapamerprnmky) sca 12,2 — 106% nu Tamkin srams. Masskys ar-
peramiapHUHT 3GHEKTUB KYBBATH KyINIATH Yerapanap/a yarapajn; Yarur
axmya — 38,88-62,12%, Fiza kaTop opayapura HIUIOB Gepumga - 21.52-
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93,71%; 17XB-1,85; XHII-1,§ naxta TepHil MAIIHAANAPIE-
44,62%. Wictukbomny arperatjiapia JBurarTcid sihteTHB KB
§arapum: sxamua — 12,2-106%, F§3a KaTop opanapira Smios
30,13-76,78%, Typt KaTopnn XH-3,6-01 Ba K H-3,6-02 naxta Tepi
HATIAPUNIA BA ONITH KATOPII MAITTHANAP/A | 7,12-30,9 (omnsai 728
JH.
MT3.82+CH-35M+3CUX4+2[IIC za MT3-80K201
Gouika Gapua arperaTnapma s(pdexTHE KyBEATHIED Farapuui X
HUHT THPCAIOTA BATMIATY KAPIIUTHK MOMEHTHEIET §farapamm|
Mapra opruk. Byhra ca0ab, Tauixm IoxaaMa 5 THMOMLUDE
Ginranna sy uKTHB KyBBAT aHYA Kajan Yarapair =4 apuraTel
"y (perynaropu) HuHr TadcAnoTHra GOFIMK Ginand. X3
80X2 Tpakropnapy KaTTa TeanmiIy ABUraTEiAp B4 paraTess
KyIavm joxnamanapia Gapxapop HIIIALIHIN MR B
GepMaiimuran 6apya pexuMIN pocTaarauaap Gl FKHX 0NN
_ T-28X4M+KPX-3,6 arperaTipa TPakTop xaTra
ain/vun) mpuraten Gwian suoanamram. by ABHCATED ;
KYBBATHMWHT Jarapumm sapuauns kosdhuurciaTy xaTTa
93,71 dovanm Tarmu yramm. 4
Tlact teanuknm feuratennap Guman xo3/aHTal oz ¢
napna sdextan Kysmatwmnr Jarapmum (16,36-71.25%) A8
THPCAIIIA BATIAT Kapuwmk Momcrmmmr Jarzprmima (165
Jeapmi tenr. MT3-80X+CYX-4 sxmn arperamima macT yaaTMal
;gf;?i’g_r“:;mm“a m’ capdnapu 12,41 xBr, sommmal pes
T 10KOPH y3aTis .
mﬂmwazfm?m?:éi ?;lnc:; Tcs;ml(]la mmmsr:i
HY TAIIKET TamH, MU yRYME O,61-1,74 Taloons o o capl
3 COAT ra opTamm.
Masxyn arperatiapia ddextis Kyspatsymr Tagniil
oruum 3,21-22,54 B, netaxbonm arperatmapaa 3%)’5}78'648,5‘ |
TAWKHT 9TafH. Yara oKk GHnaH Mumaiimaran sxmm - |
KaTopm kynpTupaTop GmiaH Hmmainuran somnmg arpm“ e
UAXTA TepuIl MalTHHACH OWIaH MIUTAREMTAH Tepmy a1, TP
THKGOJITH TPaKTOPNAPHAHT BHTATEIUIAPY HOMHHAMT 'arp::
J1aH TasMurnaHagH. Q(YEKTHB KyBBATHHAT jipTaya fWﬁMmmH ]
KHIMN HATIDKAAPHHART KyPCATHIINYA, MABXYH TypT ﬁmapxllﬂ
JaDia Ba pKKH KATOPNH [aXTA TEPHIU Mammsans. \:TOPJE
KYHHATHYa cap(NaHHIIMHH KYTHII MyMKHH: SKiinza Ii l,xg 123‘;
;‘;TOP opanapura 0B Gepiiina ~ 8,29-38 kBr: naxta Tepmmg ,m—’
7 KBT; Tjj)uuran maxtaiy Tepumiza — 8,28-21,82 xBr. -
i Hemngbowm  arperatnapga  aextus  xyppavammr
;S :Mamapu KySfHAATHYa; ONTH KATOPIH IKKWY GVITAN MIITATAMA:-
» CAKKH3 KaTopy 3KKWY GMNaH wimnaranga — 32-51 xBr; vja!
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opanapira OJITH KATOPJH KyJIbTHBATOp GMiaH HIIoB Gepranna — 44,6-54,
CakKm3 KaTopim OrIaH aca, 44,5-58 xBr.

Typr KaTopnu KynbraBaTop OmiaH muraimuran MT3-80X2 ue-
THKGOJUTH TPAKTOP ABUrATENHHHAT 3 heKTHR KyBBaTH 32,64-49,87 KBr.

TYpT KATOpAM MaXT4 TEPHII MAIIMHACHIA 3apyp KyBBar 47-62 KBr,
OIITH KATOPJIM MANIMHANA 3ca, 76-89 KBT. Vura sKKkm4 GMnaH arperatyiaH-
raf TpakTop 3pdeKTHB KyBBATHHHHT YpTaya KHHMATH YHTHT SKHIIIA: TYPT
KATOpIHM SKKMWIAp OUIAH HIDIArania — 22,65-48; onTH KaTopiH SKKHYIAD
6wnan — 56-70; caKKK3 KaTOPIIA SKKMWIAp OHIAH arperaTaHranfia aca, 64-
126 kBT HE TALIKH STALH.

Arperatra  GepwiaiuraH IOKJIAMAHMHT SXTHMOJUIMK  Tap3nia
yarapuuy geuraten 3(GGeKTHB KYBBATHHHHI BA IDIMOKIATU KYBBATHHHI
KOPPENALMOH MOMEHTIAPHU aHUKNAW MMKoHuHE Gepan. Tupcakny Banna-
IH KapUIIIMK MOMeHTH OlIaH [ABHTATeN BATHHHT aiiIaHHUI 4acTOTACH
ypracuparn koppensiunod MoMmeHT (K,,) 0,013-6,98 xBr werapama soii-
namran. Koppensio MOMEHT THPCAKTH | Ball KAPNIWIHK MOMEHTHHHHT
yprava xmitMaTiTa pa YpTaya KBANPATHK OFFINM KHitMATHra, WYHHHTAEK
JeHTATeTHHAT TadenioTHra GoFMMK. JIBHTaTe THPCAKIH BN KapuTiiK
MOMCHTHHUWHT YpTaua KMiiMaTH Ba ypTaya KBafpaTHK OFWIUM KaTTaNnamm-
10 GHTan KOppelarion MOMEHT XaM KaTTalamay.

Vinrum xapivmik GUnan Xapakat Te3NHTH YPTacuaary KoppensuHoH
MomenT (Kpy) 0.03-8.42 xBr cpamikna 6ymamm. MiMoxiars KyBeat Koppe-
msmpon  MoMeHTHHMHI  ¥arapuma  (Krg) MyBOQMKIAIIMAraH —Xo0IAa
yarapami. Macanan, MT3-80X2+KPT-8 arperatuga III yaarMana Kpy =
3,65 kBr, , IV y2atmana Kgy = 1,96, V y3atmana sca, Kgp = 2,47 xBr

VinMoxgzary KyrnaT MahTyMOTIAPHHT TAXITHN 3THO, Kyiuaarunapm
Kaif ot mymkve. Vivoxnaru kyssar MTA vIuw KapumnmuriHEHT
IXTUMOTTUITNTH XapakTtepura Gornmg. Mawxyj arperatiapia HIMOKIATH
KYBBATHWHT  Y3rapiiin: SKAII arperaThaa — BapHamua Koa(uuueatn

V=14,24-28,7%, yprava Kpajgpatik oFvIm Oy, = 0,4-3,03 xBr Ba yprava
kuitmat M (N,,,) = 3,39-13,4 xBT; xatop opanapura uuiop 6epumiaa - V =
13,42-78,1%; oy, = 5,11-20,08 kB1; M (Ny,) = 8,13-20,08 xBr; 17XB-1,85 Ba
XHII-1,8 MKXKH KATOPNY TaxTa Tepuul MammHanapuga — V =2,74-10,52%;
On, =0,63-3,96 xBT; M (N,;) = 22-28 kBT HU TauUIKiJI 3Ta/H.

FOxoprna Kaiijl sTHITaHANEK, TYPT KaTOpIH MALIMHANAD M3HMH YH-
THT 3KMIN Ba Fy3a KATOp OpaJiapura MUUIoB Gepuuija mactT yatManapha
(I, ITT) munarasga penratensy 7,57-31,14 donsra ioxnama Gmian TabMis-
i, TagKUKOT HATHIKAAPHHMHT KYPCATHIIAYA, arPeraT ONTH KATOPIH
kkiy GuiaH KOMIUIEKT/IaHraHa WiMoKnard xyssat MT3-80X Tpakropu
Ownan TYpT KaTOpIM SKKMYJAH TY3WIFAH ArperaTHHKHra HucOaTan
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26 (onsra, cakku3 XaTopian axxuy OWiaH HILIATaHA2 3ca, 64 dom
OpTAI. :
Yura skximy GunaH Ty3IraH arperatia MIMOKIArH KyBBar: T
Karopianap yayn 25,94-30,61 xBt; ontu KaTopiHaap y4yH — 3933487
KBT; caxxus xatopmunap yuyH aca, 44,4-79,63 kBT Hil TALIKHI aram Tip
KATOPIN Y4TA HKKHYIM arperaT YdyH 3apyp OynraH MIDMOKIATH ‘W"“ ;
24,94-30,61 kBt MT3-80X2 tpaxTopy Gia TabMUHIAHAIH. By ';P‘:;Z
e 111, IV pa V ysatmanapumarn HOMMHAJ TOPTHLI KyBBATH %

KB, Hommnan agdexus KypeaTn 76 KBT.

Tpakropnu yura o::?: KATOpJIM Bd CAKKN3 KATODJIH IKKHYIZP 66;;
HUUIATHIA Tanab STHIAguraH TOPTHII KYRBATH 34,33-79,63 xBr
Aeuratenuir gyssatn 130 kBt au 3,0 cund TpaxTopuint H'I[)'-a:l‘:’rp:z
6yam. Mayy wonuy arperatnapu wuana MT3-80X+KPT-4 : (15
Ourak katop OpANApHHH IOMINATHIIZA WIMOKAArH KYEBaT oHI KyM {1
2008 kBr) capdmanagy. MiMokgary KypBaTHHHI ypTada "Wmﬂﬁ'
OFuun 1,32-9,73 kB yerapaza jarapajH. T-28X4M-KPX-3,6 a;'g‘:) ¥
Igﬂul 9raT onmuga saphauyd Kod(pGHAUMEHTH IHT KaTTd — % ?
yiran.

Arperatiu onTi KaTOpIM KyNBTHRATOp OMIaH MULIATHUI yuyn
MOKIa 21,9-27,44 kB, caxkna katopmu 6unan oca 21 ,23-35,42 kBT Ky#
T4Nab STHNANM, ArperaTHUHT ONTH Ba CAKKW3 KATODIV Ky L THBATOPY
Gunait wmpranm yays uerngbormm MT3-80X2 rpakTopHITHHT Kynpat
KBT erapmy 6ynam.

Maxra ICpHIl  MampHAIapn Tanab sraguran  KypBaT Taxme
Kylinnarmaprm kypearn. 17XB-1,8B winr vuuramm yuyyH 3apyp sy

G,
ooy = 22-93 kB am rawmcwn sram, yranr prava kpagparix ormui o

= 0,63-2,31 kBr pa Bapuara xosbduumentn V = 2,86-9,77%, XHIH!
HHHT KyBpaTH - Nuop = 27-28,13, On, =0,74-3,96 kBT, V = 1,9-4,7%.
XHIT-1,8 puar puorammmra Tanab STHIAIArAH KyspaTryar Ky
THEeBMATHK foA6opIYyK BA [TaXTa TO3ATaTHYHHHT YpHATWIraryyyry 61
Tymynrupunagn. Typr karopmi XH-3,6-01 maxta teprim mammpacn M
80X Tpakropn Gwiad nuwatwirasaa N, ,=45,17 - 66,69 xBr, © Ny =0

~2,3 kB, V=1,92- 4,7%

. HcrmgGonmy naxta TepHIl MalMHANADH Tana6 sTrmamuran Kyo!
Kyuunarnga: MT3-80X2 (76 xBT) Tpaktoph 6mnan HIIATHIagHral Xt
3,6-02 - Nigp = 44.2-48,95, kBr ypTaya KBaAPATHK OFHINY BA BAapHALHSA KO
Grnmentn XH-3,6-01 wmxara yxmaiim; XH-5,4-0,3 wmen - Noep = 6673
¥Br, O, =0,76-3,47 kBr, V = 1,15-4,72%.

O xaropm XH-5,4-03 naxra Tephu mawmmacn yuys KypBall
130 xBr ABUraTesuH TpakTop 3apyp Oynamn.
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Jluraten BanuEmur ailJAHHUI YACTOTACH BAa arperaTHHHI XapakaT
temrn, BaqHMHT aifilasnin 4acToTacH JBHTATeN KyBBATHRMHT BapHalis
soapdaLEenTIra HuCcOaTAH YHYAIMK XKAXAIl Slsragmaﬁnﬂ. Tupcaxii Bail-
JETH KAPUIMINK MOMEHTH OPTUINY O¥IaH YHUHT aiJIAHUII TE3THTH KaMasi-
1. MT3-80X+CYX-4 arperat V y3aTMaja ypraya 8,52 kM/coaT Te3MHKAA
WPAKATIAHUG YHTHT >KKauja, OBUCATEN BAJMHUHT AWNAHWII YacCTOTACH
I Kym ~76-53%, MT3-80X+KPT-4 arperatn arat ommuga 7,89-10,5
RilcoaT TeANMK A MIATAN A {BATATEN BANHHUHT AiIaHANT YACTOTACH HF
K\ -10,29-14,85% ra yzrapran.

ATDETATHUNT XapakaT TE3NHIH WUIMA KAPUIATHKKA GOFmHK, Manny-
MOTRADHMNT KYpeaThiniga, TpakTopHuHr wmyn ysatmanapaa (111, IV, V)
JAPAKAT TESMTHHMIT YpTava wwitmati 2,98 man 10,5 kmlcoaT rava
frapanu.  Vprawa xmampatik  ormm 0,037-2,09 km/coar arpodia
firapam,  Bapuaitis  xosddumment 1,2-22,96% 6ymib, arperaTHHHT

YpAKAT TEIMTH oMLY GNaW YHUHLD Yysrapum papHarst Koa(Quuuenti
KTTananagm.

Vermk6oum naxr:
Jepaxar reanurn 5,6 ¥
UIRATAPUHMHE  Te
WMHHACI TTaxTa Te
Er.{onm}umai'x;m.

LHEIFR capdn, ¢ STHITAH ArperaTiiapia ABHTATCTHHAT 0apia
i pekuMIapya (1o Ulapaa) EnFER capdm THpCAKIH BATHHAT aurna-
M YacToTack pa sddertin K'BBATra HHcOaTaH CeKMHPOK yarapaaw, Ba-
Paua xoapdruvienti 1,65-391% mm Tawkin sramy, GyRIan TyKinran
JATAINE TepaiiTan arperar Vysatwaja wuarania SR capQuIT
Brapumm mMycracio 6 mib, 55,37% ra yarapanu, Xapakar reamirit 2,98
107 km/coar rava, KAMPANT KCHTIININ Ba TOPTHII JOKIAMACH KaTTAAIMIAM:
R capdm yiftnnarmua OpTau; 3KHIT ATPEraTIapiid 20-25% (6yH-
MH yuTa CAKKH3 KATOPIM aKkmy Giyial muplarag arperaT Mycraco =
0,3%); HOMNK arperarnapupa - 21,50%; maxra TepHI MalMHaapHaa
231-5%; T¥xmiran naxranm TepuLI arperarufa — 15,67%. -

el arperatiapyina Exunen capdu Kylnjarnda xananamaﬂ.ﬂ- :_;";
T KaTOpIM arperatia — 7,5%; caxius KATOP/H arperaria - 29,5%; b 5
1pT Karopmi sxKkuy Guinan wmmnaramma — 20%, 0JTH KATOPIM ATpEraTid
09%; caxins karopimm sxrcrs Gran mumnarana ~ 169% ra OpTAA.

Fyza xatop opamapmra mumnos Gepuiia Arperat/apHiHr eu‘ml;:
aphuim TAXJINI 3THI Kyuparunaph kypeaTi. DHr KaM EHHIFR cd’p L
T2BX+KPX-3,6 Ba MT3-80X+KPT-4 arperamiapiiia oraT ONMIIIA Ky3a
THIraH, R

MT3-80X+KPT-4 arperarn T-28X4+KPX-3,6 arperarira Huc a7
tnpox, mMoc xomna 103-128 pa 36-57 djomara opTHK caphrauz. I.Sd"mp
OpaNapHEy JOMINATHIINA EHMIFM capdu SraT OJMUIATHTA HicOaTaH

L Tepum Mammmanapuza XH-3,6-02 sa XH-5,4-03
a 6,1 xm/coar rava karranamagmy. TTaxra Teprul Ma-
U 6 kM/coar rava  OUMpWITAHAd  BEpTHKAI-
DI ANapaTaapHEUKY arpoTeXHIK KypeaTkiraph
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kynpok 6¥namu: MT3-80X+KPT-4 arperatnaa éunnru caphu 37-54 gon
ra oprajy. Mernk6oiuin yonng arperamiapuHIHT EHIUIFH cagdmmr MT%
80X+KPT-4 arperaTHunT EHWIFH capdura KuécnaraHaa Kyingarips
Kypunr Mymkus. Uerugbomin MT3-80X2 TpaxTopi TYPT KaTOPIH Ky
BaTOp 6WiaH  KOMIUIEKTAHTAH[a EHRIIFI cap(u KaTTalaimi
OIITH KATOPIIH KyTBTHBATOp GIUIAH MILIAIIIITaH ar peraTHHHT CHIUIF ag
(1 13-48 dhousra, caxxi3 KaTopiH KyNbTHBATOP GuIIAH IIIATAMIA 3
87 domara opramm. MT3-80X Ba MT3-80X2 TpaxTopiapu oIt ls,aTop:H
Ba CAKKU3 KATOPIH KYJIBTHEATOpIAp OMiaH arperarjanrania EHILTFH G2
thu tesprn 6up xin 6ymam.
IMaxTa Tepum MamMHanapyuga EHWIFH capQi:
r/c; XHIT - 1,8 na — 3,47-4,04; XH-3,6-01 pa pa XH-
XH-5,5-03 5a ~ 5,08-5,88 rlc uu TaLmKu STAAN. i "
XHII-1,8 fa 17XB-1,85 ra mucGatan SHuiruHuHr KyIpoK

17XB-1,85 na -2
3,6-02 na - 3,88-400

HAmMra  cabab ykwiran maxTaHu TepHid B2 . Ir;a;('zoz T::M)&Z.
: ¥ -3,6-01, XH-3,
KypuIManapuruar Ypratmnrammaraaup. XH e

5,4-03 MammHANApUNA EHWIFHEEAT KT capIAHHIIHT2 b o
KAMpall KeHrMKIApH KaTTanamrasmur (3,6 Ba 5,4 M) © 26a6 65'"?3’_ o
HIIFMHUHT CONMMIITAPMA cap(y coatid cap(ura pucbaTad & .
yarapann pa Kyitupiark wymammapma  Gymagm:  KAII arperariap :
i, =85,21 - 429,41, q,=65,42 — 117,64 mxr/[lx; uonuy 2lrpc:r';11~)lapEﬂ3 'q?_
60,98, q, = 65,8-127,62 micr/[lsk; Tykmran naxTapy Tepuua dipy —vlS s
2073, q, = 64,06 - 134,05 wxr/Ox. By pakammap KoHyHmih 50
EHIIPHNT COMMMITHpMa capdu ABHraTeNAnr sppercrn Ba HWIMOKHE
KyBBaTHra Gormmx. 3
o Brunemmnr CONMINTHPMA cap(uin arperamiap ypracuia (UG
KYHHJATIIAPHA KYPCATIH.
Hnvoxarn xyBat Gupiurara sur k0 Enwien capdu TYPT Katop?
IKMII arperaTiapyia Kysatwiran: MT3-80X+CUX-4 na 235-367 MK
Emnrpmmmr commurapMa cappu MT3-80X+CUX-4 arperarsmmxura i
Gatan xyinnarnga KaMmaspd: ONTH KATOPNM arperatma 1,77-39 (omi
CaKKH3 KATOP/IH SKMLI arperaTuza aca, 28,45-50,74 qouara. Osyrri KaTops
Ba CaKKu3 KATOpIi IKKWamaphn vctikGonamm MT3-80X2 Tpawcropn O
arperarnam MT3-80X Tpaktopra Huc6atan Eémmwarupunr comummipd
capunn Moc xonza 17,93 - 27,17 powusra kamaiitupumra umxon Gepait
TpaxTopHu yuta sKKku4 GUNAH HOLIATIAHAA EHMAFHHITHT CONHIUIT
Ma cap@uny KRN kaMa#THpHIl MyMknH. Diwm arperatird TP
KaTopyn sxknanap 6unan xommnektnarasna MT3-80X+CUX-4 ra wich
TaH EHWIFHHANT CONMWTHPMA capdu 43,96-71 douzra; onrm xaTopmi I
Kuunap Gnman vnatranga 60-69,84 dowsra; caxxuz xaTopnu KK
6rman komnuiexTnaranga — 35-74 donsra xamasmn.
Spextun Kyppar Oupmarara Emmirm cappu MT3-80X+CUX
SKku arperatnapyna 65,78-117 wmxr/Ix atpoduna 6ynamn. OnTi Katopit
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1 CAKKH3 KaTOpJiN 3KKmwiap 6mman arperatiaua MT3-80X+CUX-4 ra
filcbaTaH EHIIFHHUHT CONMLITHPMA capdu YpTa Xxucodna 1,75 donsra ka-
vagm, ONTH XaTOpJIM Ba CaKKH3 KaTOpii 3KkAwiapen MT3-80X2 me-
TGO TpakTOp GMIAH KOMIDICKTIAII ¢HHNFHHHHT CONHIITHPMA Cap-
fian 22,42 homara, ydTa TYPT KATOPNH IKKHY GMiIaH Komruiekrnanr 24,88
fomsra; onTH KaTopmy Gmman — 27,61 domnsra; cakki3 Katopmi OuIaH —
26,36 pomara kamakTHpagH.

Yomug arperaTinaprind EHIWIFHHAHT COMHMTAPMA cap(i Kylnmarnya
fjnamn: MT3-80X+KPT-4 arperaThoa WIMOKNATH KyBBAT OHPIHIHTA
diER capu kY qy, = 169-199 Ba T-28X4+KPX-4 1a - 109-173 sxr/[ok.
By arperatnapaa sddexrus KysBaT Gupamrira ExmiEn capdu Moc Xonga
157:179 Ba 84-126 Mxr/[{3 HY TALIKHI STAIH.

HerngGommn MT3-80X2 TpakTopuHu TYPT KaTOpnM KylsTHBATOD
(iIaH KOMILIEKTIATAHNA MIIMOKIATH KyBBAT GUPNMTHIa EMIIFH capu
MT3-80X+KPT-4 ra nncGartan 10-23 domara opram, ONTH Ba CAKKI3
fatopmn XynbTHBaTOpiap OGunad sca, Moc Xonma 21-28 sa 25-31 ¢omsra
iaMag. MT3-80X2 tpakropuma a(dekTHs KyBpaT GUpNHTUra SHWIFH
apdi: TYPT KATOPNM KYMLTHBATOPIN arperatra q, = 67,97-85,78 mxriflx;
OITH KQTOPIM Ky/NBTHRATOPNW arperatdaa 67,66-70,4, cakkns KaTopnH
HasTHRATOPIY arperataa 65,96-70,93 Mir/IK Wit TAUIKWT 3TajH,

TMaxTa Tepuin ManmHamapuaa Tana6 stnaran Kyssar Gupiurira ba
spiekTin KyRnaT Gupiirira Enmrrn capdununr Yprava Kuivara: [7XB-
8B ra - qy,= 100-107; q, = 80-101 mxr/w; XHII-1,8 1a - gy, = 128-144;
g, = 11127 Mxr/ D% v Tamkn sTamm.

XH-3,6-01 1Yp1 xaropnn naxta Tepmm manmmacuza XHII-1.8 ra
ticGatan Tanab sTIIran Kyspat Gupnnrnra Smmen capdn 30-56 gousra,
Whextin KypRaT Grupimrura Enwrn capu sca 32-42 (ousra KaMasi,
Ormi karopim XH-5,4-03 naxta TEPHL MATIHHACHA CONMIITHPMA EHIIFA
Gphn kyimparinua: M (qy,) — 40-44, M (qo) - 38-47%.

Wnmoxnarn xyssar Gupnurura EHWIER cap(MHAAT yprava Ksajpa-
Tk opmum 4 ¢ MT3-80X+CUX-4 sxmm arperamiapufa Oq, = 198-346
Wir/]lx, sepauns kosddunmentn V = 63-114%; MT3-80X+KPT-4 wommk

irperatnapuna 9 - 78-113 mur/Jlx, V = 43-67%; T-28X4M+KP3-3,6 na -
0y, =50-66 Mir/Jlk, V = 52-109% ; TKunran HaxTans Tepuma - Oq =

03
35:125 mxr/Ilo; V = 20-57%. B TAUIKHI ST,
HerrgGomnu arperatiapia SHANFHEEAT CONMIITAPMA CAPQH: KNI

aperatmapuia g, = 18-113 Micr/Ii; V = 13-67% ; oMK arperaTiapusia

"0, =59-23; V = 2,46-20,84%; maxta TepHll MAIMHANAPHIA - Oy =
2546 mir/ [k, V = 27-56% HE TAUIKIIT 3TAM,
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Toprum goiinam mn xo>ppuumentn (PUK - 1,). Tk m=
arperaTapna TopTHIN (oifan HIT XO2(pOUUMERTH 0,094-0,96 Hir 12"
s1amy. Topram GUK HAHT HT KaTTa KHAMaTA MT3-80X+KPT-4 s
THIa KaTop opanapnrn foMiaTHwza — 0,7-0,96, SHF KHHAK Kitvan
1(:401{;:1-307(+C‘{X-4 sxim arperatiga — 0,133-0,235, MKKHHHH y3aTMARLT

Tupcaom panjarn xapumIHK MOMEHTHHHIHT SXTHMOJUIK K@'

lclﬂcm KaTTanaummy 61iaH YHUHT ailTaHuLI YacTOTack Kamasam, it
aphu Ba npnratenmumr abdexTUB KYBBATH OLIAAM.

peaTKuLIApHHHE JXTHMOMIE

5.2 MTA TexsuK-HKTHCOLHIT KY
TadensIoTIapH

om"maukgm arperatiapn, Xapakat Tesmry 2,98 Jai 10,73 xu/ooal‘lf
PHITay ugaa" 3"?“‘“"@"\‘ win yaymu 5 gaH 45 ¢onzraia opTaji.
(bomara MpIuTHra EmIFn caphu MT3-80X+CUX-4 arperaii
Masm.
nncm?!::g arperatnapn vetnkGommi MT3-80X2 TpakTopH nnalt ¥
Tpakmpm{; f“a Gamapwnran wim Gupnurura EHWITH capdn s
Gunay RQMnnc:-ar HAcOatan Kkyiinjarnua xamasgu: OnTH vgaTopﬂFW
18-26%; Yuta 3K"3Hrau arperatna 11-24%, cakkus xaTopii IKKH! ;
THT2 HicGaTay 42“3“ arperaTia Gup Kk oTH KaTopIH am‘"?l‘
CAKKH2 KaTopps o dowara; oy Karop skxuI arperaTia - 45
Arpemn'mm““"" arperat/ia — 40-58 donzra kamanan.
HIHP Xapagar ran::ln yHymn ourranma Mexpat capdy xamasi: M
capu 1ypy 2,98-10,5 xmfcoar xymamya Jarapraid ey
4’°Il3ra, om‘ﬁa'r:pm{ IKKMY OMan KOMIUICKTIIAHIaH arpcraTIla )y
arperatiyy 3 ;;Z%P.Vm arperaryia 4,43-31 donsra na caxiars KaTopi
onTy 'faTOpm’x s ,0 ponzra kKamasm. MctnkGomm MT3-§0X2 TPk
18,8222 79 SKKHY GHUIaH arperaTiianraljia SnrHT skimga MeXpar’
domara Ka’M a;ﬁzmra, CAKKIH3 KaTOPIH IKKHY GHIan mmaran;a 19 01
YPT Katopmy o ,;Hyg?-SOXZ TPAKTOPH YITa SKKIY Gmjag puiar
YRYMH 14 pgy WIAH HIATaHATTra nncbaTan sxcrryaraon
e Tmmam Ioxopn 6§nanu. Arperat soxopn 7,03 nan 10,5 xi
arperaryy | 351(34“ VITAraRa MeXHAT capd Kyiinarma: ipT KA
KaTopyy 3Km;q G f'l, OJITH KATOPJIA 3KMII arperatuaa 17,72-21 5%;' card
ST MILAH RUUTAras arperatia 17,4-32,46 gomsra s
$ Kyﬁngemmap MiaH (OFiATaHT aHIATH MEXHAT Cap(piapni J%
KaTopmy gy ;‘;ﬁfapxu xjpearm. MT3-80X tpaxropu 6wras Of
31,44-57%, akaers jlmn'aaua TYPT KATOpIIMra HHCGATaH MexHAT C4p
Tpakropy 6 Ka’lropnn 9KKHY MIINaTHIraHga — 30,18-60% ra, M
HIIAH TY3WIT4H SKHID arperaTHia 5ca Moc Xoiga 3|

10,
4% na 7,34-9.44% ry xamasy.
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Yuta skKkpHunM arperatia mexHat capdm MT3-80X+CUX arperati-
larnra HicbaTan Xyingarnga: TYpT KaTOpJH 3KKAWIAp GIIaH Ty3HIraH
arperatia 1,59 mMapTa, onTH K2TOpmMUIap 6Mnaw Tysunran arperataa 2,56-
3.37; caxins xaropimy sKKHYiAp GHIAH TYSHIraH arperatia 3ca 3,05-3,89

Mapra  Kmucxapand.  AMEH  BagTAA  GONIKA  TeXHHK-HKTHCOMf
KypcaTKHYIapH (XapaxaTiapi) XaM Hacasim,
| Kawmaiinm napaxace,%
|
Kypeatka | MT3-80%on- [ MT3-80X [ MT3-80X2 | MT3-50X2
¥ 1 KATOPJIH CAKKI3 OJITH CaKKI3
] Sk Gunad | KaTOPNH 9K- | KATOMH3K- | KaTopmi 3k-
i Ky Grtan ki Gunan K4 Gitan
Kenrupmrain | ¢
xapaxatnap Mate- | 10,17-36,79 22,56-57,4 7-50,32 29,64-61,82
MATIK ,\"\’rL'”\'ﬂLn.i
civfra
Texsonornx 1%5.48-45.53 35.55-62,1 19.82-54.46 | 42,48-67.19
cusHr A |
cuFiIMM, KT/T |
Texnonornx  xapa- |
CHHMI aueprus | s
ormm, xBr/ra ... { o 3345 3340 3744

DpdexTe Gupiurara  KeNTHPWITAH Xapaxartmap MT3-
§0X+CYX-4 arperatinary XapaxaTnapra HHCOaTaH Kyimparmua kamas-
i

MT3- MT3-50X on- | MT3-80X cax- | MT3-80x2 | MI380X2

SOX+CUX-4 TH KaTOPJIN K113 KATOpITH OJNITH KATOPITH B
sheanie KATOPIIH K-
sk Gunan | sxeres Gunan | sy Gilal | 9Kkny Gunan
Ky Ginan
7228 14-36 28-44 2035 3244

MT3-80X2 Tpakropy Gnam yuta SKKMYIAH TY3WITAH HCTHKGOIIM
ATperaTHUHT TEXHWK KYpCaTKWWIAPUAN KuEcnaur KyiuJarniaphu Kain
Jmimra MMKOH Geparny.

TexHONOTHK Y2pP2EHHAUHT KENTHPIWITAH XapakaTiapH, METAl Ba
deprus  curivu MT3-80X+CYX-4  arperatnparmiapra  uvc6atan
kyigparnga xamasmy (%):

T ———
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MT3-80X ypr | MT3-80X2 yura MT3-80X2ym
Kypcarkuy KATOPNH SKKWY | OJITH KaTopii 5k- | CaKKH3 KaTopm
[94560:4 KkHy 6uIaH IKKHY Omal

Kenrtnpunran xapa- 45,9 17,47-55,28 41,37-5519 [

&arnap, cjmira J

Texuonornk xapa- | 33,77-67,88 56,17-74,35 71,46-7634 |

EHHAHT MeTaT !‘

CHFHMH, KT/Ta |

Texnonornk  xapa- 43-51 47-56 48-51 |

EHHIHT SHEprus ]
@u, kBr/ra

OippexTiB KypBaT GHpNHTHTa KCNTHpMWITAH XapaKATIAp T
KaTOpIM SKKuap 6uman wunaranga 26-84%, oy KaTOPIN Grnans 1
2%, caxxws xatopiu skxuanap 6mran puurarasga sca 2,8-1 Y TECRE

MT3-50X+CUX-4 Ba MT3-80X+CUX-4 arperamiapHihr i
HKTHCOAMH KypeaTkianapy TaxmuRan Gup xwn fapaxaa Gyyain.

qonmg arperatiapu. Yonug arperaTiapHHHHT I)I(CHJI)’HT'AHHOHEj
yhymit 6,07-10,5 xm/coatT Teammimap mompacnpa Gup XTI 0,852¢
ralcoar werapama Gynamm. Baxapunram mwm Gupmarnra KenTHpIT
Yapaaiap katop opanapun ommatamaa MT3-80X+CPT-4 arperi
A4, arat ommia T-28X4M+KPX-3,6 arperatijia kaTra 6yinanm.

MT3-80X+KXVY-4 ATPETATHHUAT KeNTUpWIraH xapaxxaTiaph i

OIHIAA Ba XaTOp Opamapuuu rommatuma 1330-2750 cym/ra arpofi
6ymamm.

ATperaTiapudir MeTamn CHFEMM pa SHEPIAs CHFUMH: MT¥
80X+KXV-4 arperaina srat ommmza moc xormma 7,02-10,53% va 1,65%
T-28X4M+KPX-3,6 arperatima — 3,15-101,3% na 41-180% ra oprall
MT3-80X+KXV-4 arperatnna arar omumzaa sddexrun KybBaT GUpmI

KenTHpIITan xapaxariap oxopu (220-35C cim/kBr) 6ymaym. Karop 0P
JIAIHY IoMIIaTHIIA Ba SraT onHmaa 6y Kjpcatkimy Typnu arperatiipl
90-280 cyim/kBr atpodmna 65nam.
Kerr xampornn gormy arperatnapnna 6,64-9,42 xu/coar Tesmuit
Ala sKkentyatampuon Hm yRyMu TJPT KATOPINH KyNBTHBATODIN arperatan®
T4 Hucbaran, onru xaTopnA KynsTHBRATOPNH arperawna 35,63-97,27%, i
KH3 Katopnu KymsTHBATOpIH arperatha sca 76,63-97,27% ra opraz. b
APHITan ymr Gupmurura GHITFH capQu: oNTH KaTopnu KymbTHBaTop b
A 6,64-6,88 Km/coar Tesmuxma Xapakatnauranga 30 cowmsra, cakkl®
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KaTopnH KynbTHBaTOp OGnan wWmmarawpga sca 42 dowsra KaMasgW; ONTH
KaTopiM KyJTbTHBATOP GHiaH 9,42 KM/COAT Te3NHKAA MIUIATaHIA Arperar-
HUHT EHUIFH cap(du 21% ra, CAKKH3 KATOPIH KynbTHBaTOp OHMIaH HIiia-
ranfa aca 31% ra xamasamr.

JlsrratenusuHT KyBBaTH 76 KBT 6ynran nerugbomm tpaktop TVpT
K4TOp/I KYJbTHBATOp OMIAH KOMIUIEKTNAHTAHJA ArPEraTHHHT TEXHIIK-
WKTHCOMIMIt KYpcaTKUUIApy KaTTaNawann (Xxapaxkariap kynasmm). Mexnat
capm 2,94-15%, GakapuiraH Ml GHPTHTHra KeNTHPHITAH Xapaxatiap
13,88-22%, MerTain cHFIMIX 5,6-15,76%, TEXHONOITK XapaSHHIHT JHEpris
cHFIMH 6,86-53,2% ra opTaau.

MT3-80X2+KX V-4 arperaTHRUHT 3hekTHB KyBBat 6npmirira Kej-
mpuran xapasatiapn MT3-80X+KXV-4 arperatnmnkura wicGaran
23% ra xamasgn.

Uctnkx6omms  MT3-80X2  TPaKTOPHHHHT  TeXRNK-HKTHCOMMiT
KpeaTknunapuin macaiiTHpUW (XapaxkaTIapHH KaMaiiTHPHII) Y4yH onTH
KaTOpIINT KyJIbTHBATOD OMIAH FY3a KATOP OpaNapura Huuios Gephiaa gen-
ratenun 61-95%, caxins KaTopiH KyJbTHBATOP Gynan Wmaranza sca 65-
100% foxmama Gruran TabMUHIALL 32pyp.

Katop opanapuny rommarumaa MT3-80X+KXV-4 arperatimmur
TEXHIK-HKTUCO M Ky PCATKIYITAPHHA ONITH KATOPJH BA CAKKH3 KaTopnH
kynsTpatop Gunay nuuiaray MT3-80X2 rpakropauuHr Kypeatknynapura

Kuécnanr Kyifrnarnnapii KypeaTami:

Ky pcaTkuanapunir nacaiinm napaxacw, %
58 Sontaire MT3-80X onti xatopimu | MT3-80X2 caxxu3 katopmu

KyNLTHBATOP GHIAR KynsTHBATOP GMan
Mexuar capdom,
Kinwm coat/ra 25-31,7 42,5-50
Kentupsiran  xapasat-
nap, cymira ... 31-34,7 47,31-51,46
IpfexTin  KyBmaT GUp-
NITTd KeNTHPHIraH Xa- 20,26 19-32
puxatnap, cym/x Bt
Texonornk xapaéuuuur
METAT CHFAMM, KT/T2 22,32-35,06 37,13-44,23
TexHonoruk skapaéHHUHT
aueprust curnmu, kB1/ra 14,28 322921
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Maxta Tepnm mamurzaapu. 17XB-1,85 a XHII-1,8 naxra i
MAlHHANAPAHEET SKCIUTyaTAUMOH Ml yHyMIapy 6up xwl - 04149
Talcoar.

XHII-1,8 wmr sxriaomi émuren capdu 17XB-1,8B mm&
Tafl 39-73% ra opruy. Vikku xaTopiy maxta TepHI MauHanapii :

£ awii.coat/ra aTpoduaa 6
Janawnnranga MexHar capdu 1,92-2,43 x 5 storn o
XHM-1,8 nuur xenTvpunraH xapaxaTiapy 17XB-1,8 exTHB KB
xypearkyanapunan 91-106% ra optuk. By KjypcaTKA rlap:?d?'d’ﬂ T Mend
Gupnurara 74-82% ra xartanamamd. TexHONOTHK JkapacH
.26 Ba 11-24% ra omam.
CHFIMY B3 SHCPTHA CHFMMU MoC Xo7a 18-26 Ba 01 TjpT KiTOR
MT3-80X Tpaxtopn Guman arperaTianran XH -3,6- ?;: L
NAXTA TepHI MaumBacHHHr Ba MT3-80X2 TpaxTopsl OmiIal - THOOTE
ran  XH-3,6-02 mnaxra Tepum MamIHHACHHUHI Texmﬂl(m gk
Kypeatiuuiapn §3apo KuécnaHramia Kyimpariia pH,’,I {<37P’ 1x, G
XH-3,6-02 nmsir sxcruryatanuon ym yEymH 13,68-16,667 1a ?%anmm
Capu 11,45-17,54%, mexnar caphn 12-14%, abdexTHB KyBBa g~
Kenrupuiran  xapaxartnap 2,2-24%, TeXHOJIOIHK sxapaCHHI g CHmE
CHFUMH 6,36-8,75% ra kamasmm. TexHONOrHK *apaéHHIHT HHepri
11,58% ra opragm.
MT3-20X2 tpaxropn Guman mnuiamwiran TYpT K4

PHIIl MANKHHACH TEXHUK-MKTHCOAMI KypcaTkuulapuHUHAT 114

APHUHT Kam) Gnumura ca6ab, Tpaxtopra TypGomyrarniin

‘ysoatum J1-240T jpuraten puarwiran 6im6, arperaTHiHr KATTd

55 kw/coar) Teamknapaa 6apkapop umAmmEYg TAHMHUHIATAN. il

Huurarenvmaur Kyspatn 56 kBr 6ynran MT3-80X Tpaxtopi i
arperatnanran XH-5,4-01 maxra Tepum mammmacy 31-50% opTHEI m.
JlaMa Gunan mmiaiga. JBMFATEN AT 10KTAMATIAHHAII ypraya KO m
CHTH 1,12-1,29, x0n6yxn, XH-3,6-02 ma 6y xoaduument 0,86-1,09 47"
tuna sxolinamran. By, 56 kBt xyspatmunr Tpr Katopnu maxta T
Mawnnacy yays CTApIIN SMACTATHAAR fanonat Gepaju,
XH-5,4-03 HMHT TEXHEK-HKTHCOAMIY KYypcaTKuumapy apva AU
Typr karopmu XH-3,6-01 Ba XH-3,6-02 naxra Tepumn manmragapiii’
TCXHHK-HKTHCO/HI KYPCATKHYTAPHHHA OJITH karopnu XH-54-03 maxma ™
PHUI  MAIMHACHAWHT — KypCaTKHWIapura — Kwécnau 1gyfnmarunap"“
Kypeatyn: axcrmyaTmion mu yHymn 2,6-3,5 MapTa omam; Gascapyaral
Oupmurara éumrrn capdu 32-35%, Mexnar caphpu 62-71%, (ppexTit
'iY{_iBaT OHpIHIATa KENTHPHITAH Xapakatiap 11 ,8-54,8%, Texmonornk A&
PACHHUAT MeTamn cuFuMH 53-64% Ba sHeprus curmvin — 9,5-15,24% T K
Masy,
Hemax, arperarapHusr mmmarn xapaxat rtesmuxmapu 2,98-107
coar OpalHKiapujia KaTTalaliTAPHWITAHAA KCIUTyaTauron uiul yHyM!
Ky arperatnapuna 5-45%, gonmx arperatnapuna 34-66% Ba naxra T
PHW Mawymanapuna 27-55% ra omam.

Top TaxT
cr (xapasi
76 Kb
3%
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ATperaTHVHT HINAATH XapaKaT Te3MNTH KaTTalaliTHPHITaR/a YRRHT
jyiiars KypcaTKAWwiapH Nacasyiu: MEXHAT cap(u SKHII arperaTiiapijian
poimanasranna 20-68% ra, womuk arperatiapuaa — 25-62% ra, maxra
TepUI MamIHATIApH A 3ca 15-35% ra kamasgn; 6axapmiral Hil GHpIuri-
I KSTTHPIUITAH Xapasatinap Moc xomua: 8-70%, 17-51% ra; TexHoorik
HAPACHHNHT METAJUI CHFIMI — 5-68%, 25-68%, 15-35% ra; 6up rextapra
SV cap()u SKINI arperaTiapi mmnaranna 8,6-59%, domnk arperamia-
pita - 9-24%, raxTa Tepiil MalHanapuga 3,5-30% ra kamasy.

Vurta sxiisuin arperatiapia  XapakKaTIAPHHHT aHYa  KaMJIHTH
SInaEran. Viapenar nim yaymn 1-4 6apobap xarra, MexHat capdn aca
MT3-80X+CYX-4 sk arperaTnnarnra Hucbata 1,6-3,9 Mapra Kam.

MT3-80X2 TpaxTopi TYPT KaTOPIH KyIbTHBATOP OHIaH KOMIUIEKT-
IHraHaa xapaxcatiap xipcarkiman 3-48% ra opragu. MerngGomm MT3-
§0X2 rpaxropuninr camapanopauriEs 4-51% ra OMMPHII YYYH YHH ONTH
JATOPITH €K1 CAKKHS KA TOPIM KYJLTHBATOP GMNAH arperaTiai 3apyp.

Vixin xaroprn 17X B-1,.85 sa XHII-1,8 naxra TepHur MalMHanapH-
HHHT SHEPIHA CUFMMI HKKMHYM TepuMIa Moc Xonna 1,25 sa 13,33% ra op-
T, TVpT Karopny X H-3,6-01, XH-3,6-02 a oxru katopim XH-5,4-03
TIXTA TEPHI MATIMHAJIAPDAHIHT SHEPTHS. CHFUMH aca Moc Xonga 40,97%,
1.43% Ba 27,38% ra xamasmu.

XHIT-1,8 maxr: ML MAIIHHACHAAH (OliNANTAHWITAHAA TeKTap
ficobnna mm ynymin opTMaiiig, KeNTHPWITaH CONMIITHPMA XapakaTiap
xa, |7XB-1,85 wmicx COPJIM NAXTA TEPHUI MALIMHACHHHHI XapaxaTia-
pira aucbaran 91-106 a omanu.

WerniGosmm MT3-80X tpaktopn Gwian arperatianran XH-3,6-02
TAXTa Tepuw Mt X11-3,6-01 ra mucbaran 6-51% ra AXm Tex:mik-
HgTHCOz it KYpeaTi A 97, YHUHT B yHymu 13-16% ra rokopi.

XH-5,4-03 naxra Tepyml MalIRHACHHUHT WII YHYMH TYPT KaTopiy
lixta Tepuin MarnunacHimkEra nucbaran 48-86%, MKKH KaTopHHHKNATA
ticbatan sca 1-4 mapTa roxopu. Mizox. CyMnapaa kypeaTwiral KenTHpil-
Tl XapaxaTinap TaXMUHURIUp.

5.3 ArperaTaapuynr onTEMal napaMeTpiaaph Ba [ peanMIApH

531 MTA umur v pessnMa D HoTeHHa Wil YRyMUJaH JHr 10KopH
Qoifananim Ba KeSITHPIIINAl XapaKkaTaapiiir o0 kam 6ymummn
Mezopiapn 6¥iinga 6axonau

MTA muHr noTeHupman um yHymu ge6, TpAKTOPHHHT HOMUHAJ TOp-

i kypaTHAAH TYIMK (QofinanaHuIAIUran Hiea WAPONTIAPAA JPULIN-
Talurag M YHYMBTA aRTHENAnH. ATPEraTHHHT NOTEHIHAT M YHYMHIAH
foligananmm xosbdunmenty &, wiean THIEMIA arperar baxapran (oii-
Y MMEMET KAHTAW MyaliSH M IAPOWTIIAPHAA CMEHA BAKTHRMHT 1 CO-
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ATIJA aMaiTa ONEPHITARIIIHHEN KypcaTain Ba Kyiinjarn njota
AHUKTAHATH:;

_BgK.t

np .1
BSp (%5

€

6yHma By, 0, 1 — MOC XOIJA WNIYH KCHIJIHIH, HILITI TCIH Ba O
{141 1IAPOUTNAP/A I

BaKTIIaH (ojiganannm koahduumenti; K, - My2l
H
TWITAH arperaTHUHT CONMINTHPMA KapLIHTHIL; Py, on — Tpaxtop
TOPTAW TAQCHNOTIAPHAAH ONMHAUIAH HOMHIHAT TOPTHII Kyl |
XapakaT TeATHrH. ’ g
Cuena agTuan (oiigananum xosb@uIyeiTI yprava y3ymiin-
METPIIM Maffian yayn MawIyMoTHOMANApHAH KabyJl KITHHANA: Grp S0
1 arperat yuys ~ 0,57; yTa oK yayH — 0.5; Fy3a KaTOp 0P
Hunion 63})“[1![[8 = 0'7]; VKK KaTOPIH naxTta Tepuil Matmanapi YAy
0,63; T9pt Katopnmnap yuys — 0,54 pa oyrry KaTOpIANAP YIYH = 05
MTA munr wmmny Tyimk 6axomam yayn arperaTHHAT TOpTHI ¥
OOUIMEHTH - 1, KHUVIOK X§aMAK MammmTIACH YUYH They B4 TP
(cuenka) yuyn Negy Genrumanam:

Vo =Nt i/t
Ny =Nge o/t 3N ,;
N=2NN

(5]

YHA2 Ny, ZN, - M0C X0J/a TPAKTOPHHHT TOPTHIL KyBBATH Bl sk
:}’*amm MAITHHACH MILIATAMIAH KYBBAT; Ty - TPAKTOpHIHT mapi

optiur UK, xakukuii TOPTHII KyYHHHHT 3HT KATTa TOpTHII Ky
HHCGaTHra TenT,

Te3nnk pa ) MALIMHANIADH HUIATAZHTaH KyBBar, §prata i
Srnith ypraya IKCIUIyaTAUHOH XapaXaTjiap TAIIKH joxiamaiapi’’
ke HIUTHTH Ta(CHIOTIAPHEN XHcobra oran xo1ma ammignanrai. I
napw PHHHI" TOTEHLHAT HII YHyMIapugan oiinananum xospdmue’
norcmwa';"eanam KyinRarnnaprn Kypeatazn. Sk arperatapii’
KaTopm ok L dolinamanmmany: 61p IxKudH T
Xato i arperatuaa 9,6-26,5 fn, ontn xatopnviya 22,2-31,5%, caxi
PIiNapaa ~ 32,6-44,9%; yuta TYpT KaTopNM IKKWYAH TY3HITAH aT

(5.2)
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ptapia — 46,1-53,0%, onth xatopnmmapma — 33,1-32,3%, caxkin
Karopmmapna — 43.2-49,3%.

F§3a xaTop opajaprra HuUIoB Gepafirad arperatiapaa noTeHLyan
I YRyMHIa" Kylinnarsda GoiifadaBmiagn: TypT KaTOpi KyJIbTHBATOD
fwian 25-30 (homs, onTH KaTopan Gwnan — 58-60%, cakkus XaTop/ b11ai
-60-68%. TTaxTa Tepui ManMHaNAPHAA TOTEHIHAN HII YHYMHIAaH doiina-
nm koadunnentn 54-90% opammrnga sxoiitalurad. [oTeHmman mn
yEMIIan oligananimn xoa(pduuuesta XHII-1,8 ga aHr nact - 54-55%,
XH-3,6-01 na sca sur wxopyu — 89-96%. UernkGoam MT3-80X2 Tpakropi
fimak arperaToanrad TYPT KATOPNMH NAXTa TEPHLl MAITNEACHAA TOTEHIN-
anmm yaymu 64-76% Gaxapunann. TMoteHuuan wur yHymunas (oiana-
Bl xoa(ypnnirenTinaping Ba arperatHusr mapom toptam OUK mn
FIECHAW KyHHIATH XyIOCANAPHY YHKApWINra 1Mo Gepamr: MTA 2,93
A roxopy (10,5 xm/coaT rava) Tesnmxmapaa Gakapral M OMpMMIHIA
SHEPIHA caphy Ba CONMINTHPMA 3KCIUIYATANMOE Xapakariap Gyinya ca-
MAPAIM BA TexaMIIM X!)!!J]tlf\;lli.

5.3.2 ArperaTnapnymr wu PEIRUMITAPABH ST JKCTPEMAT
conmuTHpya capdu G¥iinua 6axonam

Eraxun runnnpaxsiapausr Gyponuy MOMEHTH, TOPTHII KAPMIHITHIH
B bonma axcnepu Wi MahIYMOTIAP TAX/IIHAHT KypcaTHIINY,
fprava gniimaTaan ornmr +(1-30) OpanFua JXoiimawagyu Ba ynapHinr
TARCHMITAHTENT KOTI YT 1TOPMA) TAKCHMIARMIUTA SKitH, YK TapaneTp-
napi (kyBBaT, Emney caphu Ba Goranap) HHNT 3HI KaTTa KuiMaTiapi
YiM Yprava xuitmariapaan mynnah +(1-36) gerapanapia (apgranaii.
llspaverpaiapn soprian raxcivnanran xapaéiiap yuyn £ 30 Kouiacazan
folfmanarn6, xyitunarn xynocara xemum MyMKIH: 3HT' KaTTa JKCIUIyaTa-
WOH KYpeaTkiyiap + 3o HCrapacHIaH YHKMAiIn.

Arperariapumn HIIMOKIATH KYBBAT ONpurura CHuIFRINAT COMMI-
TipMa capepre mezorn 6Fitnua onravan mu pesxinuiapn, MTA HEET Xapakar
THriTa GOFITIY PABMIN/A WIMOKIATH KyBBAT GUpNMTHra EHIUIFH COMMMI-
TipMa  CapGHHMET  SHI  KaTTa KHilMATIAPH TAIKAKOTIAD ACOCHAA
ANRTAHAR. ERVIFN CONMIUTHPMA capWHMHT JRT KaTTa KWiMaTiapn
fjilia Kyiinnaranapny Kaifn STaW MyMKiH, DKU arperaTiiapuia aur
UaKOY XapawaT TeanwKnapw: oNTH katopim skiny Kymmran MT3-80X
Tpakropaapusa — 10, caxkns xatopnuna — 7,31 kv/coar; yura SKKHY/AAH Ty-
ran arperaTnapna — 7-7,22 xmlcoar.

Yok MTA na sur max6ym xapaxar Teanmiiapu Kyingarunap:
MT3-80X+KXV-4 na — 7,39-10,6 xmlcoar; MT3-80X2 Tpaktopumi uc-
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THXGOIUIE arperamiapia; TpT KAaTOpIH KyibTHBaTOp GHnaH — 147, om
¥atopmiia — 6,88; caxxus atopiuza — 9,42 Ki/coar.
TlaxTa Tepiul MAIINEATAPHIA XApaKaT Te3/KIapH HeiIanmak: i
DUHUH MaXTa TepHMAZa I, MKxuHan TeprMaa 3ca 11 y3aTMa HULIATHIAL
mSmeﬂ' YYYH YIAPHURT EHIIIFH CONUIITHPMA cap(UHIHT (haKaT 3T Xim
KHIMATHEN KypCaTHIl MyMKuH, TOPTAII KyBBATHHUHT GUpIATHra EHI
CONMIITAPMA CAP(QUHUHT JHI KATTa KHAMATH 17XB-1,85 Ba XH36
TaXTA Tepum Mamunanapurmar 11 y2atmacua (4,53-4,9 KM/COAT) KysaTi:
Sh0 Weraxbonm XH-3,6-02 Ba XH-5,4-03 naxTa TepyLl MAIHHATAPIL
EHIWIFY CONMMTApMA CADGUHMHE SHI KATTa KHAMATH ] ysaTmaja Kymk
10 MywE, Bynaii HoMyEo(UKTHKHY arperaTra Gepwiadural TAIIKH T
Conuduii 10K1amanap ypraua KBafpaTHK OFHUIMHHAHL Typima_Kaulii
Sunan Tymynmiapum myMinn. Vinmoxknary KyBBaT Gupaurara eHiui ¢
HINTHPMA cap(UHMHT Ba Gaxaprirad M GHPIHIHIE COMIIITY M 3
mirmon XApAKaTIAPHUHT IHT KaTTa (3KCTPEMAIT) xuiiMatTiapi Gz
HIEHT 3T MaKGyJ1 MIll pEAUMITAPH J3apo MyBODHK KemMaiii.
24 él{:lm"aﬁ YNKADHII skapaéHuHA GakapHLIAA arperaTHHHT HI yHj
ran 3Km capw, wynnaraek MTA Gaxapran Wil 6npnurura KeJmfPW‘*
VT gmwamml‘)" CONUITHpMA XapakaTAApHHHT KypcaTHwid, T
MaxG 3 kypaérran 2,98-10,73 km/coar Teanukiaph opamFijia 3
{OyITe3mk 3 kmlcoat pan rokopycy 6ynaan.
énmA::e"l;amnpunnr H pexmmnapunn (ppexTun KyBB
merpuapmco"“mm capn Gyiinria Gaxonan. MTA sHepreTHk
Dpuraten T:;c::nwm KyHujATIapEyY KA oTHII mmonuﬂuu&paf(ﬂ
I0KTama xomm': BAMNATH Kapumiuk 6yponuyn MOMCHTH 5m'lﬂ i
capiu omapy, K HI:‘:HF KATTANAWMIIY GPUH\“H atpexTnp KyBBAT BA e
Gupiurura éﬂﬂﬂ::mﬂur Kc::::‘ Ba KaTTa KuitmaTnapuaa d(QexTIB KyBesT
apumentn K,, = 0,7-0,85 ;: oy capdu xarranamazy. FOwmaMa &
Snuepreruk na;am 8 HIJIFH commmrmpma capdu kam 6§t
Kapunmi 6 P _ABMraTCIHMHT  THpCAKIIN paiman
YPOBYH MOMEHTH 6if
Xa fitmua Ky, toxnamananur apaxacir
pab, arperaTHuHr MaK6yN HII PEXHMAAPUHN & i J1ap
HIITHMA capgu MesowH Gyiimaa 6 PHHH EHMIFMIMIT HHI KaM &
opanapumn yiirnaa benrmnan Mymxun. Macamad, K07
i Hlomma'mm Ba orat oNiMIz2 T-28X4M tpaxtopu yeyn Makiy!
3a M na Wm pexnmu V y3aTviaza, TYKHITAH TaXTanu Tepym arperami
3MWIrag amg’;‘::’:mp ﬂaq;:::"’;’;‘::uaﬂ"- MT3-80X tpaxtopn Gunan T
"Wilizaria; vjpr xatopm va onta Za ONTHMAN Wi  pEXKHMIE
CAKKH3 Katopmy sxkmy Gran — IV KaTopI SKKIap Gutan — V ysanth
71aH Tysmiran arperatia —aI}I’I_Ba I){’gama; yEmApramTopI SRy o
HINOB Gepmmpga omrravan v pesk Mi’;‘:T;‘acﬁp- Fy3a katop opanapin
Oltmuza sca VI ysarmazna m’bnmununamnp S TYnysammas S

ar Onpminin
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Heruk6onmm MT3-80X2 TpakTopu ONTH KaTOPNH 3KKHY Ounan arpe-
namanranja 117, IV ga V ysatmanapna daxar 30,6-50 gonsra roxnama 6i-
man TaBMUHENaHanu. ByHOal arperaT ydyH OnTHMat Wil pexumu VI ysat-
Va3, CAKKIT3 KaTOPJIH 3KKHY OIIaH 3ca V y3aTMajia TabMHRJIAHANH, YYHKIT
Vysatmana oxmamananmm xoadgduuuentn Ky, = 0,72 Hif Tamxmm sTam.
Yura SKKIUIIN arperaTapHUHT ONTHMAJ I PeXHAMIAPH: TYPT KaTopi
sknap 6inan IV Ba V ysaTmanapna; olITH KaTopii skkiiap 6iwran 11
B CAKKI3 KaTop i axxirynap 6mman I1 Ba 111 ysatmanapna 6ynamm.

Fyza xatop opamapura unuios Gepuga MT3-80X2 TpakTopHHHHT
OITIMAT I PesKUMIAPI: TYPT KaTOpIH KylbTiBatop Omnan V ysatmaza,
OITH KaTopii# xyisTHBaTOp Omran 1V Ba V ysarManappa; cakku3 KaTopin
bwiak - IV y3armana rabMiniiasamr. T1axTa TepHm MammHanapaa -
(eKTiB KyBBAT OMpIMIMra CHIJIFM CONMINTHpMA CAP(WHNHT JHT KaM
yivaTiapu: 17XB-1,85, XHII-1,8, XH-3,6-02 yuys II ysarmana XH-3,6-
0152 XH-5,4-03 yays GnpuRun y3aTMaga TabMURTAHATH.,

EHmirusnur 950 xaTTa CONMTHPMA cApM MATEMATHK KYTHIMA
Tapsia Yarapajy, sexinn XHIT-1,8 na éHunFHERAL 9HT KATTA CONUIITHPMA
aphu I yzammana 11 yaarvajarnra Hucharan kam.

5.3.3 MTA manr v cndaThapiin arpoTexuoionik Gaxonau

MTA nmBr gummox

VKAaNUK HUDIapHHA Gaxkaphin cHaTH, TEXHO-
TOTiK KAPAEHHN Gaja pUIIra arpOTEXHIK Tanabuapra puos KHWIHHTAHIK
mpaxacy Gynas 6axonanamm.

b Texnonornk  xapaéuun GaxapHiiga — acocuii  KypcaTkuwiap
imariiapnays - nbopar:  arperaT KaMmpall KeHNIMPHHHHT HECOHil
ATapHLIE, MIIoE GEpHL YY1y PIECHHHHT HOTEKHCIHK JAPAKACH BA arpe-
{mumxr TYrpH HHSHIJIN XAPAKATHHHAHT OY3WIHMIUM, WYHHHIIEK Gerona
Ymapu YToX KM Ba Mamanuii YCUMIHKIAPHUHT IHKACTIAHHIT Japa-
Kaapi.

By xypcarrnanap MTA manr Texuux MyKaMMaJUTMrAra Xamja YHuur
IKCIYATALMOH ICYPCATKUIIAPHra, KAMpall KeHIIMTA BA XApaKaT Te3urn-
1, WYRUATIICK OTIEPATOPHMHT TICHXO(U3NONIOTHK XyCyCHATIapHra Ba Ma-
lakacura Gormm.

[laxraqmmina womnK Ba TepuM arperaTIapHHUHT KAMpANI KEHTH-
T (olinanamyns HucGuii KipcaTiym 1 ra Tenr. YHrHT SKAMIa ERTOM
YATOpNIAp OPACHEMHI KEHTMINIUHYA cakiaMaciik Xucoura, Gup akkndin
arperatnapna 6y w¥pcatkny 1,02 gaw 1,04 rava §arapajy, yuTa SKKHHWITH
arperatnapna sca 1,005 ra Tenr.

Hemax, 4,3-12,4 xm/coat Teamuknap opanuFiia Fy3aapHil umKacT-
Tam pa Gerona YrnapHy HyKoTHII Hapajkanapl arpoTeXHHK Tanabnapuu
Konmupagu. TYFpn wmMzMKIM  Xapakatjad oFMIml Ba WmyioB Gepmu
YRYPITUTHHUHT §3rapyIviapy sous KuiiMaTiap Yerapacuiia 6ynajm.
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KaTop opanmapHHHHT KEHTNHTH TypJiHda SKUITaH ITaxTa Jaianapis
arpoTexHuk Gaxonaur 6yitnua yTkasmimaE TagKHKOTIAp yMyMIAWTIpE:
TaHNa KyHHIarunapHy KypcaTam MyMKia. KeHr KaTOpan SKIUmaH i
napjia Gaxapiiral HIIAp CH(ATH arpOTEXHIIK Tasia0luapHy Aespi T
KOHIHDAJH. ATPETaTHUHT TYFpH 9N3HKI XapaKaTIall OFMIN Ba HILG
Geprm uykypmarmmuEr y3rapnouiapn  MTA  HuHT A cHfpaTiE
Gaxonauna acocnit arpoTexHHK KYpcaTKird cHPATIA Kabyn !gmmllgﬂlm

MTA Gaxapran smap cHpaTHHII arpOTEXHIIK Gaxowa Tp =
Kypeatkmap Gyituua arpotexHuk TanaGnapHHHT 6:1)1(41:%
Gomxanapn 6yifmua sca, Gawapumvarammury, MTA HIHEP H ;
TYFPHCHNTA Kapop Kabyn KWIMIIHY KHiiHEIAIITIPA. Bysnai K(ﬁ“gﬂp
MTA mmmr rexmmk JapaxacH-CasHsCHHH, alipHM Ky pcaTKHHI2D 8
KOMIUIEKC KYpcaTKuura KeTHPHII HATH/KACHAZ XOCHII xgmi{:ufmmf;:] o
COH Gunan Gaxonam maxcanra Mysodux 6mazn. By ;,’wro,u oymmg i
X Yngavm alpaM KYpPCATKH'UIapHH TypyXJIapra GrpJauITHPHO,

ML CHATHHEMr  xOMILTEKC KypcaTkmum  GearmaHraH. K;:umm:
- he z TEXHHK T8
K] ap T- + T 1 cuaTh, arpo

p T-28X4+KPX-4 arperaTus j 2 :

nabnap 6§imua, 7,2 xlcoar Tevmipa mraranza 4.07-

MU MUUlaranparara RECGATAR 10KOPY IKATATH/IAN [I0aaT &paT:
MT3-80X+CUX-4 a1 arperaTunanr mu cudpati 2.98-8.52 xu/coa'rg ;
MKIApIA Yoxops Gymamn. Bymn Teanmuk peinMupANT TOKOPH (439,
fcoat) sxanmarn Gunan Tymymapim Mymin. MT3-803+CUX-A Y
43 xulcoar Tewmk maxGynm xypwram, Yonuk arperaTiaphia
80X+KPT-4 na Gomrkanap) snr max6yn Teamik 6,32 km/coaT Gynan.

5.3.4 MTA unur Texumic JIApaRACHHH KOMILTCKC
Kkypearii Gitan Gaxonam

MTA nunr texmnx papaxacmunm 6axonam xypcaTiuaIApHHT
NaMMacH Typmm Jirvamimkna udopananami. Kommexc icjpeaTkidiil
G?HMaHFH'i MaBIyMOTIApra (yHKuHOHAN GOEMMKMrMNE rypum Kl
52’”&1!". LWynmnr yayw [10] fa xemrnprnran Metogmka G6¥iva, g AHcON
Kypcatkuunapuunr Yprava Basuuii KuiiMaTiapu épaamuna &; BazmIHK KO
3¢¢"uucm‘napn Grman  Kommnekc Gaxomauwrmn K¥mnawsmm MyMKi.
Vpraga BasHUIl APHQMETHK KypcaTimd Kyiimparm udoma 6yim

Xucobnanam:

79:251"1:". (5.3)

i=]
’

9; HAcOWii KYpcaTkIuNap KuitMaTn Kyiunarusa Xucobnanamu:
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'

= Be
q; P, (5.4

yiza P, - GaxonaHanuraH arperaT CH(ATHHHHI i-KypcaTkndm; Py -
Kypeatkiyniar Herns (6a3a) kmitvath; n - MTA 6axonanamurai capar
KJPCaTKHYNAPHHIHT COHH.

MTA mpor mm cugaTHHE KoMIUleke Gaxonaim ydyH GomutaHFmy
Kjpeatkiry craTina KyHHZAr] aHHKIOBYM KYpcaTKiwiap Oerianrais:
I YHYMHE, Gavkapriral U OHpIMrara SRIDIFH capQH, IWIMOKIATH KYBBAT,
sphexTHR KyBBAT GUpINIHra EHEIFHHUET COMMITHpMA capd, Gaxapuil-
T4l HII GHPIWTHTA KeITHPHITAH XapakaTIap, MeXHAT capdH, ABUraTeN
THPCAKITH BaNHIArH GypOBYN MOMCHT GYifia foKaMATARANI (Jukiranma Or-
JlaH TABMHHIIAHTARITIK) KoahduuuenTy, 6aXapiiran HIuiap cudaTHHl Ba
MTA  munr 9PrOHOMHK ~ MYKaMMAJUTHTMHH  Gaxonamr — KOMIUIEKC
KypeaTkmIapr.

Bomansi xypearkuanapuusr 6up rypyxu (EHwIEn capgm, KelTH-
PRITaH XapaycaTiap, mexsar capdu, MTA Hil arpoTexHHK B4 3pTOHOMHK
baxomam xomiurexc x Vpcarkuynapr) MTA EHHT TEXHHK JApaKACH I0KOPH
Gynrann xomna xommexe Kypeatkma KHIMATH 3Hr KaM GJJras mspout-
TApra Moc Kenany, GONUIAHFAY KYpeaTKIsIapHuHr Gomka 6up KacMH (HLr
YHYMH, JWIMOKIATY KYBBAT, JBMFATCNHHHT JOKIAMA KO3M(HMIHEHTH) 9ca
KOMIUTEKC  KYpPCATKMY 3BT KaTTa KMAMATra 9pHIIAJMIAR IAPTHI

Kommipann. Byinaii mapontnapaa GUpIMK Ba KOMILIEKC Ky pCATKUUIAPHI
Ryannmra acocnanrady, MTA mmar cudar napaxacHus 6axonamIHiHT
dpanaw Meronuaan dolinagauunany.

5.4 ThaxTa CTHUNTHPHIAA arperaTnapiiir o3 TEXTONOTHK
1A JHEPreTk KypeaTkiuiapn

5.4.1 ArpoTexmmi Kom3amKiap

OKMII B2 HONMK arperaTiapy HOUIATAHAZ HODIOB Gepuur B
YPYFIADHY TYNPOKKA KYMMIN YyKypAUKIAPHHHHT HOTEKHCIMIH, IIYHHH-
TCK ATPEraTHUHT' TYFPH YHM3MKIM XaPAKATHHUHT OySWIHLIH MY)EHM arpo-
TEXHAK KYPCATKUHIIAPIMP. VpyEnapHy KyMHEII 9YKYpIMTHHEHT Y3rapyIL
0,58-1,1 cm, sxmm arperaTu TYFPY MUK XAPAKATHHHHE Gyswmum 3ca
07-545 cm opanwrupa 6ymamg. YomMK ArperaTHia Muuios Gepmm
UYKYPIArMHUHT Yarapumm 0,92-3,47 cM, TYFPH YH3HKIM XAPAKATHHAHT 6y-
3wy aca 1,20-7,84 ey opannrupa 6ynand.

Hasopat xunaHamuran xous napaMeTplapHi an{mmﬂm CTaTh-

CTHK METOI2PY YHIAH HEOPATKH, OFALNTAP KyNaMy Py sXTHMOMLINK Ba
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T TaHNaAMa XAKMHHWRT MabayM (KaTeWii GENTHIaHTaH) Japaxanapii
Xicofna6 Tommagy. P, HEAT y Exm 6y ApaKaCHHN TAHNAIN Myl
UI2POHTAApTa GOFIHE. =

Tynpox mapouTrapy Typanda Gyaran gananap yIyH P, pmr e
#ach 0,7-0,9 uerapanappa TeGparmmm MyMERH [9]. ﬁl,, HUHT KHiiMaTHEl B

YPYFMAPHRA KMA SYKYpNHIHAMET J3rapHmm 0, TallIaHManapiii
prava convmm annknainems. ByRaa arpoTexHuK KOUIAK Japaxacihi b=
+2cu Ba A=+ | om xabyn xnaMms, DcnaTHG JTIITATIICK, TAIKHK ik
TaH arpuraTiapHEHT TeXHONOTHK Ba MAHAMHEK JXKapacHIapH acocad m:pw
TaKCHMManm gowyRuTa GYiicynam. Hopaan TaxcrhUIaHyBIH Kapacilip
Yay2 Y (¢) ypyriapas My syxypIETHEMEr jarapHil byHKUICHREE 1
OPANMFHIA xojinammm 3XTEMOMMIl HECOMii JaBOMMILTAIH Kyinzamns
AHMENAHAI:

P, =1-%" (5.5)
. ¥ © sxmomnit dynimns opmmaTanapwmT +A fApAFANaN 0PI
Vi 8 wwcGmit napoMmiimaT [9]:
¥=1-20 (—A—) 3 (5.6)

Sy

5 Ty = 0 MATEMATHK KYTHAMANM MApKaananran HopMaJi JkapaéH yiy
4 IXTHMONHK KyiAnaTH K§pHAMIA Gmam:
R=20)
(]

y

6.7
Gy=1,1 cmma A=+2cm faJlanmac gynkauscy

A
D(—)=0(0,81) =046 pa

c’

B =092 6,=11m4=21, -0 09 =031, P, —0.62.

HAeuax, A = + 2 cu mommKEEEr G, = 1,1 cu Gunan caxTAEA
3 v —_
6?"'"‘”"""‘" B =092A=t1cumsa P, =062, semA=%2an
my:l;m YPYERapsy KyMuID YPTaYa YYKYpIETH SKAH MAFIOHEHUHAT KaMH-
%A=+ €M Jja 3ca 62% KHCMHJA TABMHENaHATH.
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Oramumxnap G, = 0,58-1,1 cm ma xomsymk A = £ 2 cM 6ynranna
JIYEIAPEN K§ammr YpTaYa GyKypIMIH 3KAH MARIOHHHHAHT 92-98%, A== |
afaaca 62-90% xucMuma TABMHUHIAHATH.

0y, = 05811 cvm ma A = + 2,4 Ba A = = | cM XOH3IHKIAPHAHT
QIAHIT SXTEN OJUIMTHHUHT TAXJIWIHAAH Ky PHHATHKH, YHTHT IKHIIA SHT
by xomzmmk A =+ 2 cv 6ynanu.

Bagr Gupnmrm wuMpa  TanUlaHMaNapHUHr  Ypraya  COHHHH
UAMIT:

DA
o, Sy (5.8)

2 ay

i @, — ypraua sacrora. Bynna Y (t) Tacomuduit Kapaduun @, 4acTo-
i T=m— Aaep OGN aNMANITHPHUII MyMKHH, feraH (apasusra acoc-
"

;nmmamx. @ pa f} koadprimenTn, Px (T) KOppensiyoH (YHKIHS MabIyM
ffranna xapamanar Yprava yacToTacH KyHHIArHYa AHAKIAHALN:

o, ={a’+p?, (59)

Bz xjpagrran xonma © = 0,1-14 ¢’ yacroTanapfa ypyrnaphHu
T ¥praua qYYPIUTHHUHT Y3rapuuwni zmcriepenach
HCMIAMIIIAPHHANT MakcuMyMu o, = 0,1; 2; 8; 9 ¢ uacrotanapia
itamayy, Gyrpa SHr KaTTa OFMLI @, = 0,1-2 ¢ vacroranapaa Kysati-
’1'11 Vaatum pynximscy Moy uEHET KBaapaT, @, =7,85 Ba ,= 17,27
¢ uacToramapma pmana HOTEKMCIMKIADUHUET  YPYRIAPHH  KyMilLI
YPITHIEANT Farapummra sHur kaTra TABCHP ITHIIMHY KipcaTajy.

Horexmenmmxnap ypyrnapum kv YYKYPJIMTHHHHT TeOpaHHIUTapH-
S KATTA TARCHD KYpCaTaiuran o, = 2 ¢ praya 4actora 5a 0, = 17,27
Wlotanapna  TammaHMaNapHEIT yprava comumn xuco6nab Tomamms.

PHIHI KYPCAaTHINNYA, ©, = 2-17,27 ¢’ qacToTanapja KoMK ye-

lnapunas TamEapura 6Up CeKyHITATH TAUUIAHMATAD CORM A = +2 cM fia
| =0,00074-0,52 , A =+1 cM n1a 3ca n,' =0,06-231..

prmapgn KYMVIN Y9YKYPIUTHHAHT PYXCAT STHITAH Ypraya KBajpa-

wormmn By = 0,80 sxrmvomnmxna raxman guamms. (5.7) mucatnan:

®t)=0,5P, . (5.10)
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P, =0,80 na ®(t) = 0,4. Jlamnac ysxumsurapy sxayBamiga =1
Tonamms: A=42 cmjia 6, = 1,53 cuBa A=2x1 cmjia 0, =0,77 M.

KNI Ba YONHK ATpETATIADUHHET TYFpH YH3HIH Xapakat 2
FAH), IYRWHT/ICK YOITHK ArperaTHHIET HILTOB Gepyu TyKypIar e

ramia P, pa n,’ axomapHEH IOKOpYNA KeNTHPILIAH YO

aHAKaivms. MTA TFpn 9u3umi XapakaTHHEUHE CysHITHIIH i b
KApUNTaH xucobnap Kyiumary xagpania KenTnpiirad.

T caggi
Arpotexnnk xomuimx JKapaénmunr ypraua Honx 5
A, cn KBAAPATHK OFHILHN G, CM 113 3XTHMOIITHIE, ©4

Oxamr mm‘r*‘—"’ﬁ_"

4 0,7 | 0.52
+4 545 | :

Yonug arperati /_,.——J
+4 1.20 0,98

el
Atpeiar  1yepn  wmwmgm  xapaxatumuar 0y A"
:;;muommrum AHUKNAUT MABIYMOTIAPH TAXTHIHANAT }(Y'Pmmmm_ Q;
€M, OUSINKHHHT CawIrAHTII HXTHMOIIITH 3xMm ArperaTa Yy 6 :
o att Malinouummir 100%, G, =545 cu na oca 52% xyicvnaa TV
amu. Honnx arperatna Tirpn Mg Xapaxatyan ypraua Kewp
OFHUIMAD 1,2 pa 7,84 cM 6ynramm A = 44 cm scomuTHKIIHT Ca""a*m?:l
PXTHMOJUTHTH WinoB Geprnammran Maiionmumr Moc xonna 98% wa 31
KHCMITa TasMumanams,

HKousmwamur cagnammm sxraonmirn P, = 075 Gyuranm i
FaTRHAT T{rpy THSHKIH XApaKaTiaH pyxcaT 3THNTaH  jpraya ket
OFHIIN Gy =347 cu, By =0,95 nasca o6,=2cm.
iR MTA nunr mu cnarans rexmmpimpa ymuammap conn TexmHpIE

TapaMCTPHUHT 3apyp aHHKIHK JapaXxacura Gormux. JKymnadh

Vimsanuap xaronurg 8,=0,56, na sxTmMommix E = 0,75 ma Yryaniif
Corun=7[7], F, =0,95 na 3ca n= 18 6§mumm nosmy. Viraammap xatom
rH 3§, =030, sxtamommx P, = 0,75 Ba 0,95 ma ymgammap comH M°

Xo/una 17 pa 46 6ymmmm mo3um [8].




YormK arperaTHia KATOP OPANAPATA WIIIOB GCpHII HyKypIHTHHHAN
nipasaiapy oy = 0,92-3,47 cm [8] Ba arpOTEXHHK XOHINHAK A=12 cm

{janna KOMAMMKHVHT CAKNAHWIN sXTHMOIHATH P =0,96-0,42, sremm wi-
108 Geprir ypTaya UyKypiIUrd HIDIOB GepiiajuraH MaiiIOHHHET KaMHTa
2 B2 42% xucMMOZ TaBMUHIAHATM. JKOMITMKHHHT CAKIAHHI

ymonirs P, = 075 na KaTop opanapura Huuios Gepiul
WYPMITHHHET pPyXCAT 3THJTAH yprava KBaipaTHK oFumm oy = 1,73 o,
%, =095 nasca oy=1cm.

‘omiK arperaTHHNHT M CHQATHEN TCKIMpHIYA JYANDIAP COHI
4=056, xatomux Grran Moc xomma n=7 pa 18 Gy KoM

Ui skimmia sa Fysa. katop opanapira Mmpios GepHa arperar
TIPH MIBHKIIN XapaxaTHHEHT Gysunmme ucHepCHsUIAPHHIHT CTATACTIK
BjcHnoTIApHAAE  ManIyMm SNWKH, arperaTHHHT TyFpH TIH3HKINI
HPAKAT/IAH 3HF KATTA OFMINM © = 3,14 pa 4,18 ¢! wacroTamapia coaup
Bjmazm.

AviuTypa-sacrorasnii xapaxrepucraka  (ragomior) HEEF
Npcamimnaa, @ = 15,7 pa 17,27 ¢ 9ACTOTANAPNA IKIK KATOPHHHET TYFPI
UDHKIAH  OFMII; HONHK arperaTHHHHT TYFpH WMWY Xapakatjat
UMIINra 3Hr KATTa TaBLeup KypeaTagu. ArpoTeXHHK KomIHK A = 14 cm 2
Biopuaa  kypcatnnran “acToTanapjya arperatHWHT, TYFph g

Wakatoan  oFmumapnumne 6mp cexynparm TauuTaHManapH COHN ®)
ilngarn KaIBAJIA KEATHPHITaH,

Kapaén wacroracn Vprasa xeanpatin Brp W;MT
o,c’ oFim G, M Manap Cos, s
Oxum arperatn
0.7 4107
545 038
E 07 528-107
545 05
| 0,7 2-10°
- 545 19
; 07 22-10¢
545 2,09
Yomm arperatd
3,14 1,20 a0
784 0,43
L ot a0 0,025

SN BEE 2SR LS
8



:
%

784 0,57
157 1,20 0,095
7,84 2,17
17,27 1,20 1,04
7.84 2,39
ATperaTHuHr pyXCcaT STHIraH OFHILIADHAA
3,14 20 0,067
157 20 0,33
17,27 20 0,37
314 347 0.33
157 347 1,65
17,21 3,47 _lﬂ____J

ATDEraT TYFpH H3MIg XapakaTHHART Gy3mTHiyara 24 Komm
YCrapacuian Tamapwra Xap CeKyHAard TaumiaHMaiap (e
TYFPHCHIATH MATYMOTRADHUNT K§pcaTHmAua, arperaTHHHT TYFpil
SUKIN XapakaTaan oFwumiap o, = 7,8 oM Gyaranaa xatop opanapra ik
7108 GepiImIa F¥3a SKHANAPHIAAT KaTTa OM3N WHKACTIIAHHILIN MYMKIH:

JKOM3MHKHAHT caxamsm 3XTHMOMLITH P, = 0,75 pa 0,95 swapadie
apriHr, ypraua uacroracn ® = 3,14 ¢! na pyxcat sTinran TanuIanMaizp
Comn 0y =0,067-0,33 G6¥mmmm nozmm.

Katop opanapura mumios Gepum wyxypmurnnumr TcGpanuuiapii
TAXUL KM HaTHXAIAPUHEET K¥pcatumma, ToMUIATI
"YIYPIHIHEHAT HOTCKHCIHIHa TALCHD ITYBYH Jiana Ho'TeikpcHKIApHIIT
Makciman gucniepeiscn @ = 4,18 ¢! wacrorana, munon Gepumt HyKYPI
TeGpaHHIIAPHHET MAKCHMAN JMCTIEPCHACH 3ca Gy = 6,28 ¢! wactoTi

JKolinaumray.
15,7 a:, ?ZT: l:n(bymm MORYIHHHHI KBARPATH tiymy icypcaTaith O
} ; MaCTOTANapAa AANAHHHT HOTCKHCIHKNapy 1caTop OPAAPY
HH JoMima T 9yKypIHIHRNAT J3rapHmmra snr kartra tapcup KuAaAd: n
:0"3""" ACrapachnan TAWKAPHTA Xap CCKYHMI4rn tammammanap O
=¥2 ou na Kyiiugarna 6ymanm: ©=471 ¢l pa n, - 0,07-0,63; @=68¢"

L AN, =0,094-0846; @=157¢"ma 0, =023.27;

Karop opanapara muwion Gepum syxyprry Te6parmmuIapHIii’
T aTHiraH OFHIUIAH Gy = 1 32 173 cm, A = 49 cm sxon3IKHIHT
sxramommrn By, =095 P, =075 7a cexymura TAIUTAHNE

P conm aoc xonna 0,1-0,33 Ba 0,38-1,27 an rammcy aTaim.
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4

fommmorapay Genrmrann GyiiuYa TAalUTaHMAADP HA3aPHACHHHHT ACOCHI
QWIATADHHH YMYMIAITHDHLI, UIYHHHTACK HUUIOB Gepmun (YpYRIapHH
fMHI) 9YKYpAMTHHHHT TeOpaHMILWIAPDHHH Ba arperaT TYFPH YH3HKIH
{pAKATHHHHT 6Y3MIHIIUTAPHHHE TaXJIHT KHIHIT SKHII Ba YONHK arperatia-
DEIHT TEKUIMPHTATNTAH NAPAMETPAAPH YIYH ATPOTEXHHK SKOHTHKIAPHH
jpratiira mvko'T Gepan (5. 1.-xamsan).

5.1-xampan.
Tasens >Trramuran arpoTeXHNK KON3MHKAap (Y3raprmiaparnr
poromsIInrH 2xTavoentnrn 0,75 sa 0,95)

| Coanam napaxacura Cosnam awngnurnra | Texmupimypars
| UpraTiuiran Konums YpraTHaTan Konanmk WIKKI ToMolUtaMa
Mperat v sipearimnap | a.on ] JOMINY; o
P=0,75; P =095; P=0,75 §mamnap comm
2 26 ] 46
Amarperati
V¥ som wyxyprwrammT
i 10 0,31 0,88 0,22 h=h#22
Mpnnomr - TEpst -
MW EpaKaTRAN OF MM 1,03 0,31 427 1,12 by =by$2,1
e arperarn
lmay  Gepmm  wyxyp- 7
T rebpanmTap 2,47 0,72 1.98 0,52 h=his
bprawinr  Tepn un- 3
WU RAPAKATIIAN OF NI 2,9 0,85 232 0.1 by =bh 43

M30x. h - mnos Gepuur (YpyEnapEA KYMHII) YyKypIHIH; b - KATOP
{UIapH KEHTITUTMHIHT SPMU, 45 CM Ta TenT.

5.4.2 InepreTnic KYpeaATKILIAPHHUNIT KOUTHKAAPH

MTA. anepretnr xjpcarki-TapuHEHT SXTHMOTHI TAQCHIOTIADHEN
fiKnan HATWKATAPY BAa pYyXcaT 3THNAJWTaH 3HEPTETHK NapaMeTpiapHi
fMmam  MeTopMKACHMM  yMyMTANITHDHUI  acocWii  JHepreTHk
XATKIMNTAPHWAT JKONNUKIIADUHNA TaXJMN STHID Ba YPHATHIITA MMKOH
’;fplm. Ay YpuaTmwiran  xomsmuk MTA  kypcaTKHuiapuHHHT
“prapopnurunn Ba GomIka NapaMeTpiapHHH Gaxonamja acocuii, xeb
lobnamamm. By SKON3NHK Joknama TacomuQMIlTHTHHMHT TahCHPHHH
lkobra onamy Ba arperaTHY COTALL JAPAXKACHHH AHMKIOBYH SXTHMONMIL
Ok 6ynamu. Macaman, MT3-80X+CUX-4+III'C skum arperatnHu
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CO3NAN TACT, YYHKHA JBHTATENHIHT THPCAKIIN BaJHuarn GypoBui yoks
6Yitmua katramuk Matematnx kyrima M, nan 2,4 mapra opri 6
ATPETATHHAT ¥ana jokiaMa GIUIAH MIIATIN Ba KyBBAT GUpIATIT &1
Mkr/ [k opTHKYa ERIFN caprammnas ganonat Gepamm. MT3-80X
TODHHHE ONTH Ba CAKKH3 KATOPJIA 3KKHWIAD Ownan Komrmem‘ilam (Ui
NapAKACHHY OLIUPALH, JIeKMH Ay JKOMIMKHHEHT 26COIIOT suiimari MT?
80X+CYX-6-IITC arperaTusy sHa LIyHAAl ONTH KATOPIH axny bzt
MT3-80X+CYX-8+IITC arperatupu 3ca CUX-8 IKKHHIHHAT Ui
Kampamr xemrnury Oumnan xymumya Ioxnamasiail 3axHpaci Gopairn
Kkypcatay. D

Onti Ba caxius KaToOpNu 3KKHHIIap Gunan arperatianrai ’
80X2 Tpaxtopura Kyummya foxnama Gepuil 3axupach MT3-80X !ﬂéﬂg
Huchatan anva xarta, YYHKW YHUHT ABHTATETHHUAT KyBBATH 76 wBr 1¢
T,

MctnkGonm MT3-80X2 TpakTopuHmAT KyBBaTHIAN Tnapok MZ
BAAHAI yayR yHW yaTa oKKHY GMIaH KoMiuiekTiaall 3apyp 6yﬂa!1ﬂ‘ﬂ:
pHaTINran skoM3mIKANAT KuiiMaTHTa Kaparanxa, yura ot KaTopii?
KiT4 Guas koMmiekanran arperaTHY co3Jiaul aHua SAXTIH. o
4 Tpaxroprn yura 1ypr Karopnm sxxruiap Gl muna'rrawlifz"', 7
TCRHIkaBHil mMKoHMATHAPH AR SO (ons doiinamaniali, CAKKIT3 lsd' P
IKKAWIAP Grnan sca, arperat 6up 03 OPTHKYA I0KIIAMA Guaf mmmnﬂ
JT;/_lT3.-80xz TPAKTOPHIT HONMK ArperaTiapy yuyH ypHATHITAH m;mm.

4P ArPEraTHAHT caxiu3 KATOPNH KyJbTHBATOD GHIaH AXIIH co3/l o
H, JIekHH ymiop Gepuiamuran katopnap conmmu 12 KaTOPrd o
W’ﬁ"la 10KI1aMa Gepri MyMKHHITUTMHH K§pcaTajii. )
THXHMI:;:: TCPHII  MANTMHANAPH —Y4yH ypHATIUITAH K"’;m s
802 WaKTO"YPHHaImxu, 17XB-1,8B wxicn gatopin MaLTMHAIR !
TOD RYsanit piwia XH-3,6-02 1§pr xatopmm Mammpana co3iani

MaH (oiinanannm napakacu) aHya sXuiv. o

i katopym XHIT-1,8 sunr mum 6up 03 émon cozmaHrat: M
80X2 TpaxTopu Guman arperatnauran TYpT katopim Xii-3,6-01 B ot
Karopmu XH-5,4-02 maxra Tepim Mammmanapu oprmiua 1oK1aMa onr

Huainy,

o C03Hj1m AHHKJINIHTA YPHATHITAH 5KOM3JIHK arperaTHd conall 113:
uamacm YPHATHAJITAH XOU3NHKKA KymmMaa 6Ymm6, arperatnaphil P
. B GolKapumI ABTOMATAK THSMMIADHHM HuIiab Y Ba xop!
A XYHocaGa'm OHnan MyxuM axaMuaTra ra 6¥manm. ;

A TPETATHH COMNAIN AHMKNHTHrA JpHATHNTAH sxowauEnap, 1
MCTPMPHHHP yprava kpamparux Hommman gwiivarnapn TYEPHOR
ABIYMOT iifinurn cababim, arperaTiapHEsr KMCMaH K}“'pca'rkuqﬂﬂ?"
YYH aHmgranran. Bynpaii Xon merukbommm MT3-80X2 rpaxropH §%
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i Taanykmuanp. I1apaMeTpHHHT HOMIHAJ BA MaKCHMal KHIMATIapia
0KOpH HerapacH KYpCaTHNTaH TEKMIMPHINAATH KOM3NHK TPaKTOPHHHT
TIHHK MMKOHUSTIAPUHY TABCHGIAWAN BAa TPAKTOPHMHT TEXHHK TacH-
10TI2pH acocHaa YpHATHITaH.

MleMak, YHMIHT SKHIIAA YPYFIADHH KYMHUI 9yKYpJHIHHUHT TeOpa-
Wuapura A = £2 cM JXOM3MHMK JHT Makbyn 6ymamgn. VpyrIapaM KyMum
HKYPIHTHHUHT Oy = 0,58-1,1 cm ypTaya KBagpaTHK KuiiMaTIapaia ypTada
YWKYPIHK 3KHH MaWIoOHUHUHT 92-98% KHCMHAJIA TAbMHHIAHAMM.

Katop opanapura mimos Gepuin 4ykypiurn Tebpanuumapnra A =
)M arpOTEXHMK JKOHIIIUK Gy = 0,92-3,47 cM ypraya KBafpaTHK OFALIAA

uwos Gepumy Ypraua wyKypmurn manasusr xammpa 96 Ba 42 (ommuna
TBMITHIIAHATIL.

Koms/mkiuinr caknannm sxTiMosmmr P = 0,75 a mwios Gepim

YKYPIHCHHITHT pyXcaT 3TIIran YpTaya KBagpaTHK OFHIIE oy =173 ¢, PA
% nasca oy=1cwm.

Vmnos 6epim YKYDIVTHEM TeKWHpHILAA yrgaumap conn 0,50y
oMk Gunan moc xonma 7 pa 18 6ymuamn no3mM, DKuI arperaTHHAAT
TipH w3 XapakaTian OFHUINAPH G, = 0,7-5,4 cm Jia A = 14 cm KoM3-
HIKHHE CAKMANII 5% THMOIHIH SKHH MaiigoHsHERT 100 Ba 52 doH3nKa
MIHnaragn. OF nunapu oy = 1,2-7,84 cm 6yran yomux arperaTija xo-

BUKHIHE CAXIIA HULI 5XTHMOJUINTH HIDTOB Geprmm maiioruumar 98 B2 38
| fomsa TabMHUHIIAHAJIIT,

Komsmuxnynr caxnarmmm axTiMommry Py = 0,75 na 3K Ba YOIHK
UPCraTIApHHMHT  TYFpH HHM3MIOIM XapakaThaH pyxcaT ITHIMaH ypraya
WJIpaTK oFmInN Gy = 3,5 cm aca, P = 0,95, 6y =2 cm.

ArperaTHunr vm cudatunn TEKMMPHULIAA nyaurap CORH 0,50y. Xa-
omk 6unran Moc xomma 7 pa 18 6ymumm  yio3my. DHEPrETHK
YpeaTkuanapunr  YpHraTunran Kommmaiapn kjpu6 wmgmrain. MTA
WKMYIHITHT Calapali Co3manmuuapyy k§peata, YiriT Kmyia yuTa
i MTA, xatop opanapura umos Gepumia cakKu3 KATOPIH KyJlb-
TBATOp GMIAH KOMIIEKTIaHTaH arperar, naxra Tepuiga - 17XB-1,85 ea
tH:3,6-02 naxta Tepum MAIUMHANAPH JHT caMapani 6yIa.

MT3-80X Tpaxropy 6unan arperamianran XH-3,6-01 Ba MT3-80X2
Tkropr Gwman Tyswnran XH-5,4-02 maxra Tepuil MAmMHATAPWHWHT
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IHEpreTiK KyBRaTiapn Oy MallMHAJIAPHHHT MEBEPHIT MIIALIHH TABMIE

nait onmMaiizn.

5.5 MTA mmur ucTHKG60/LTH JKCIIyaTAUHOH KpeaTKuLIapH
BA HI pe:XKNMIIApH

5.5.1 Bupnnk xyBpaT Ba EHWIFHHHET COTHIITHPMA capu

Kimuwox  xixammc ymuad  uMapHuusmHI  pHBOZUIAHMI I
THKGOITAHAY BA ATETATra TAIIKH TABCHPIAPHUHI IXTHMOJHI Tapsil
XHCObrA ONraK Xo7A YpHATIUITAH TpAKTOp 3((hexTHE KyBBATHHH TAYII
X, i arperatnapuna, Macanan, MT3-80X+CUX-4+IIC arp
TaTH/a o yaymusy 35 Gouara OMMpHINHY TABMAHIAL YHYH lI_! ysaTia
HUIATANA 33pyp 6¥1amuran xyseaT 17,36 man 24,28 xBr rada e 39%m
OPTAlli, Ml yHyMunn 2 Gapapap ommpuIn yyH 5c2 32pyp KyBBaT 36 Br
HH TAUIKIOT STajiy, THHH KyBBAT Hiki 6apaGap oprai. ML yHyMIHI i
Gapasap ommpiiuy YUYH KyBBATHM XaM MKKH Xycca oLIMpHLI arperatiap
HIHT Gapyachza xam Tana6 smunmaiiay. Byss MTA HHHE Typi Testi
MIapIia MUNAWIN GWIIaH TYMYHTHPULI MyMKHE.

St va oy ggtl:iam:puaa z::r xatTa GpmK d(dexTHB KyBsl
AHratentmr 0,9 foxnamacua 6ynagn. MaTemaTHx ey THIIMAIAH MaBT
“«y cHrMay Opanurnia OFHILIAPHU :gucoﬁra onraHaa Kl arpcrammﬂ'
Onpamik abdbercin Kysear [11 yaarmana 80 xBr, V yzaTMand pTaraHa 3
126 kB, wyiya KaMpaur kenrsmry 21,6 M Hi TAlmKi1 STAT. TTaxra Tepil
MAMHHATAPHI 3Hr KatTa SippekTin KyBRAT: MKKH KATOpIINAPIA 30-50
KB, Tfpr KaTopmimapna - 60-76 xBr; oyru xaTopAnapaa 364 105-122 kBt
HI TAMIKIg yTa,

Hear, i xeaxa e 5,4-10,8 M Jim JKHI arpe-
RN, S T2 o HomHy af;eara’?:;pg:: ‘l:;laropjm faxTa Tepuil Maummac

YiyR MT3-80X2 TpaKktopunmr 76 kBt KyspaTi cTapii Hymamn. Yura ok
JHLTH, KaMpAIm KeHEyry 16,2-21,6 1 s 9K ArperatH, SIyHRHIJICK 01T
KATOpIN N4XTa TePHI MammHacy YUyH ABHTATEIHHHHI KYyBBATH 130 xBr,
THPCAIOTH BATMKHAT Gypobum MomenTi 556-640 Hr iyt TPAxTOp 3apyp
Oynazu. Kyssarn 130 kBr ny TpaxTOpHM foKIaMa GHIIAH TYIHK TABMIH:
Jan y4yH KATOp Opanapura nuon Geprmna 12 KaTop/H KyJIbTHBEATOp 3
PYP GYnami. TpakTopHRET nyxtamrymy TapMuiar 52 xHcOGTa O
TaH JHEPIUA cApdAApHIN exrim YuyH ABMraTeJHHHC KYBBATH 30% ra,
avgn 170 kBT raya ommprmmimm sz, _
Sdppexcrus KyBsar GHpanrara gumnemmur conmupma capn 07
0.85 Ioxnamana va arperatuaur 6,2-10,5 xw/coar xapaKkaT TETHKIAPHI
65120 mxr/JTx opanuFuna 6ynam, ;



—

5.5.2 ArperaT Maccacn

Maexyn MTA  OOBEKTNADHHHHT MACCAaCHHH 3KCIEPHMCHTAN
WIKIAW acocHIa WCTHKOOJUIM arperaTIapHHHT TaXMHHWIA Maccanaph
ummanm. MTA sumr Maccanapi: | SKKHWII arperaTIapHHKH - 4242-
B xr; 3 sxkmuanEnKn 6419-7200 Kr; YoNHK arperaTnapHiky - 4985-5485

|0, IlaXTa TEpHII MauIHHANIAPHHEKH - 5900-9000 kr opamiFmga Oyt
. MMKHH,

| 553 MTA onepaTOPHHINT KU 3R0/IAIT MEXHAT APONTIAPH

VHHBepCan-wOMIK TPaKTOPNAPHHUAT KOHCTPYKUMATAPHHH MyKaM-
MIIAINTHPHIITA Ba STHIT MOJEIUTAPHHAH HIUTA6 YHKHIIA TPAKTOPYHHHHT
EIHAT WAPOMTIIApIHI SIXINMNIAIITA KaTTa 35TH6op Geprmianu. T-28X4M,
UT3-80X Ba yruar Gorxa MoupHKanusuIapiia, aFfapiraHia TpakTop-
AT XapgCH3IITEN  TAbMUHIANNraH, OUKHp Kapkacmn KaOHHa
iammran.  KaGnwa ocTura ypHATHNTAH pe3dHa aMOPTH3aTOpIap,
VWilosuMHIHT GYiin Ba Maccackra Mocial poCTIaHANMraH, MHIpaBIIK
HOPTHIATOPNY pHHINK TPaKTOPYHHH TeOpaHMUIapian caknaiiui. Ka-
UEAHHHT yaHT KAPMAVIATaH KHTHO JKUNCITARTAHINTH, KaOHHaH{ maMoJl-
40, MCHTHII Ba XaBOHH COBHTHIN TAKOMIJUIANITHPIUIIAH TH3HMIapH
WIOBIMHIHT 1111 YpHIAA KOHMKADIH XABO MYXHTHRH SpATATH. Amno,
1HPIA MAXTAYIIINK TPAKTOPNAPHHAHT APTOHOMAK XOATH NACT YACTUTA-
Utebpanmap, xaso XAPOP:TH Ba YAHIINIH, INOBKHH Ba THTPAHHLIAP-
I yaiinopuyra Tascupy GYiiya cAHATAPHS HOPMAIADHHWHT Tafabna-
Fian opxana KOJNIraH.

Yommx, ‘rpaxropuman (oiilananmm caMapacHHH HKKH-YY MapTta
UpHTA. SpUIIN yuyH KaGMHAHH KOMOHHALMSUIAHTAH aMOPTHIATOP-
“ra ypaTHIN Ba ArperaT IOPUI KHCMUIMHT O/ TASHYHHE peccopaiam
o3 Gma .

554 ArperaTiapnumr XapaKar TeINKIapHIi omHpiu ncTaKGosIapn

ArperaTHunT Xapaxat TeamMTHra HaakaT TEXHHK Ba TEXHONOTHK
dap, Gasmic win sxofuBEKET KoMopTaGemmuri (UHaM Ba KYTailiiri)
i TABCHIIOBYYM OMMINAD; TpaKTOPdH acal THIMMEHHHT QYHKUMOMHAN
10T, MaNaKacy, W BAXTUHUAT JABOMHAIUIMITH Ba GOLIKA OMIUUTAD XaM
ienp kypcatamy. JleMak, arperaTHHHT XapakaT TE3NMTH KHAHH TeKI-
fmapra, 6asaan 3ca Texwupub GynmMaiinuran KYIrMHA OMUIIApra
formix. Kenrnury 60 Ba 90 oM nu KaTop opaNapufa NAxTa eTHITHPHII
lonorusicy MTA wuur 10 xm/coar naH I0KOPH TEINMKAA MLUIALWHHA
fenatinn. TTaxTauunuina HuUiapay 6askapHil TeXHONOMHSCH TaXTa eTHIL-
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Tnpumzars Gapua acocuil MUDIApAA Y30K JARp MYAga yarapuics
caknannb Kenmoxaa. SIKHH Kenakaxia SKKHYHHHI COLIHHKIAPHAH, Kl
THBATOPHIHT NAHXANAPHHH, TIAXTA TEPHLI MAIIHAJIAPHHNHE Tepull ak
NAPATIAPHHY NPHHIANHAI AHTH VYK OpTaHiadp GiaH AJIMALITHPHI B
KOHH K puHMaii. DAKAT TYNPOKKA HULIOB GEpHIL KHIUIOK Xykamiki
WHHATAPHAN (A0 AKTMB WMUIYH Opramnap GmiaH xgucmauurahmwm
MyMK#H, ByHIa TpAKTODHHHT KyBBATHHH KyNpoOJ O/HIITA TYFPH kel
MTA vewraHauapHy, TALIKHA TABCHPIIAPHIHT X THMOJSIHI TAP3HH, T
HOJIOTHK WILIAPHA G2’kAPALIAATH BA HOKyJail OnMHILIAPHHHT TpAKTOpHir:
TALCHPH TYFPUCHIATH ATpOTEXHUK Ba 3PTOHOMMUK Tas1ab1apHHt xcolra o
rait Xona 4,8-7,3 xwfcoar Teamnaa (tpaxTopimur 1 ﬁamac"ﬂ:}/“”;
naligy. Vcrux6omm TpakTopnapHHHT XapakaT rezuruBy 10,5 KWCo
rava ommpmm (V ysaTMaga uuiam) mMkonu Gop, JeKEH Gynnir Y4
TPAKTOPUHHHUHT HII JPHUHHE IPTOHOMUK MykaMMaTauTHpa Kepak.
55.5 MTA unr preo/RIaHAIIMHI AHAKIOBYH ArpoTeXHiK
B Gomiiga OMIUIAPHE TAXJIIUT YTHI

ATDEFATHIHT W yHYMWAHY OMAPHLT yuyw Xapara’ reamrnin 1 1&!::
10,5 wfcoar rawa OIMpHIN BA ArperaTHUHT Kampall KCHTHTHHI k2T
NAITHDI fio3uM GYnaym, MTA. mamr win iy ouvipHil, Mcxaﬂﬂfa
TODHHHF Hepria Guiian TosMEHTAHTANIAK AApasKacHim Kyrapm:m
JNAPHUKE COHMMM KamaiiTHpHITa onj| Taabrap BHraTeIHARr KyBBd =4
Zlflupllm Ba TOPTUII KYHUHH, ABHH TPAKTOp MacCaCHHI caTTANauTHp 4
Tz;unﬁmmlau Gakapunazm. Kenr kaMpormi arperatiapii ;;yn’nar::au:’ T;;e ¢
rat Ma‘gipmapmgr 10K KYTAPHII Ky4uiy Ba ynapra TY'UJ;’:'I_ .
TR B "6““" OUIIPHI 3ApYpHATHHN KeTpu6 unKapai. fmml i
caltrag nﬁ: NPHHYH HapbaTHA FIUIINpAKIIAPHUIT TYNpOKKA Gocn s
e , NAIANAH YTHODIAp connmy Kamadmipui, F3a KaTop OPUEC

4 JIXUH  MocnaHamuran, Hucbatan kemr 6¥nmaraH FrnpaKaph
KYILTaALan nGopar.

o Kenr xamponm arperaTiap Muaranza gana 6yina6 yrammap w!:;
. cc:’}lgn. Jlexun arporexuux Tanabnap pa TpaKTOpTAPHUHT d,y,,KuuonHr
ra PHEH PUBOXTAHTHPHIN PTACHAATH KapaMa-KapumiiK Yiapi

'pa'Mﬂ'Pnapuﬂn SHAJlA MyKaMMaJUIAIOTHPHIIZA O0BEKTHB ,{mﬂmqmui
xg;:dm Bynnaii xapama-xapmmmk vomuk arperatnapu YUYH KpuTik
Aoatra e mymxun. Yomnk TpakTophaa TypTTa WHHARKHT KaMH o
ma!:l:" kyTapuw kyyun 6-7 T [8]. Arporexuux rtanabnap 6yiinya pyxﬂ;
B HHANApAATH XaBo Gocamu 0,1 MTTa, geuratenuHAHT KyBBaTH !

T I yHHBCpcan - Yonuk TPaKTOPHHEHI SKCIUTyaTALHOH (Wura TaicP
;;olmam) Maccacy 4 T ra SKWH, GUp 3KKHYIM arperaThard MaccacH — 424%
623 kr, yura axiwry Grnan Gupramnarn maccacw — 6419-7200 xr. Heuaks

YHTa SKKHuj arperataa TPaKTOp FHIAHPAKIADHHZHT KyTapHII KydH &
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16 STIITaH KuifMaTra Hespii SKHH. ArperarTra Kycak TepHII MalifHACH-
JH ONMHTaH MKKWTA €H Y3U ypHANIYBYH FHIAMPAK YPHATHIranla Tpak-
TOPHHHT FEULAPAKTAPHTA TYIIANMIAH f0K 6-7 T rada eHTWUIAMATE. YITa
Typr KaTopny axkud Ba MT3-80X TpaxTopHiaH Ty3WIraH arperaTHHHL HII
IMKOHUATIAPH X$HKANHK INAPOWTIAPEIA Tekmmpn6 kypmimi. Tpakrop
T/PT KATOPJIH BA ONTH KATODJIM NAXTA TepHII MAMKHATADH OHIaH HIUIA-
TUITAHA YIAPHUHT Maccacu Moc xonia 7,75-8,25 sa 9 T 6ymib, Tpaktop
JiyH KDHTHK XONAT Maiino 6ynanu. ByHna TpAKTOPHHET FOK Ky TapHIIT kyau
Tanab STHITaHaH KaM 6yianm.

MamAHEACO3MMKIATH YMyMMHl TAMOHWDIAPra Kypa TPaKTOPHHHT
VaccacH KaMalMIy, YHUHT 3HeprHs OuNaH TaBMHHIAHFAHIHK TapaxacH
%2 OMMMY T03MM. MaBXyl TpakTOpIapaa TOpTHIN KySHHHHT KaMaiiMac-
MM y9yH YIApHUHT MAaCCACHHH KaMaiTHpHO GymMaiimy, ABATATENHHHT
[yBBaTH GWJIAH arperaT Maccacu YpTACHIATH MyTaHocHOmuKHm 6y3nG
Oymmaiimy.

Bynpait xapama-rapumnmmcan xan stem yuys Tpakrop HIMEI
TamgukoT MHCTHTYTH (HATH) Momyum cxeMa acocHia KypwiraH Tpak-
TOPHIHT MKKMHYY 2BJIOAMHY SPATHII YCTHAA MOLTaMokxa. Moaymwn cxe-
MAHHHT XYCYCHSITY LIYHIAKH, TPAKTOPHHHT 3HEPreTHK (YHKIMSCH TEXHO-
TOTHK (IJyllKun:m:i)mun KOHCTPYKTHB JXHXaTAaH aXpaTHIraH. DHepreTHk
Yoy cuaTHna sHeprus Gunan I0KOpH JjapaXkajia TabMHHIAHraH Tpak-
Topian onananvanm, TeXHONOTHE MOJynNap 3ca KMIITOK XyKamik
ponnapi Guiran GUpPHAIITHPHIAIUTAH KyPHIMANAD, TEXHONOTHR MaTe-
pian yayn viiniap, KOB pa anepretnk Mopynaan 1opHTHTAIATAHR baon
TIMpaKnap Guan Kuxoananran apanajiai nbopar.

Arperat Gy Tapana TysWNTanja SHepreTHK MOXYJIHWHT Maccach Gu-
Tl IBUTATCININT KYBBATH Ypracupars Mysodmimk Tana6mapn Gexop
6namm.  Arperatrymr xap KajfcH KMCMM TEXHONOTHK Ba JHEPrETHR
fiemnapn Gomikacura 3nmpy KCNMac/an, XoccalapiHn EMORAITHPMACTaH,
farkn TpaxTopHUNT BA YMYMaH, arperaTHRHT yMyMHH KYpcaTKHNaphun
AIAral X0, anapura Kyitmiaauran Tanza6nap acocujia pHBOXIIA-
i mymicr. TopTon kyaunn XOCHJT KHmumja GyTyH arperaTHHAT Mac-
Hei, Ty KyMITAad CHITN, JIEKHH K4l SHCPreTHK MOJI/IaH IOpHTIIIA-
MIral 3apyp COMIIM FUNIMpaKnap GHian XWX03NaHTan TEXHONOTHK KHCM
M KaTHADIANT,

IMaxTawnnkna Mo6un IHEPreTHK BOCHTAHH MOJIYIJUIH Cxema
dochna ep xalijian, 3K oJuAAH HIUIoB GepHil, JKHIT Ba NaXTa TEPHIL
Xipaénnapu yuyH sipatum mymim. Fj3a kaTop OpajiapHra HIUIOB Oe-
pimjia Gysait SHEPreTHK MONYNHN KJJUTAHHIIA KIIHH, SyRKH KA prTHi
Kollapua Fy3anap kK muKacTIaHaNm.

Mopymmr cxema acocuia Mo6uiI SHEPreTHK BOCHTAHH SPATHUI Y30K
flaKaKia aManra OIIMINA MYMKHH, SKUH KeJlaXakia 3ca TPAKTOPIAp Ba
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KHILIOK XAk MAIHANAPHHEHT JIOfHXaary THIT2XUHH aMailra ol
DHII 3apyp.

ATperaTiapHiHT 3XTHMOJHI 3KCTUTyaTAIHOH KYpCATKHJIAPHHI B
WLl PEXHUMITAPHHH TaXJT KIUTHII KYRMIATHIADHE Kafi{ STHIIra HMKOH 6
panu: MT3-80X 1paktopn Gup sKkikmy 6MIaH KOMILIEKTIAHHO, 6,6-10,13
Ki/COAT TEANNKAA UIIATANTAHA OBATATEHUHT JOKIIAMACH: TYPT KaTOpIl
OKKHY Burtar ~ 0,453-0,724; onTw Katopiv sxicuy Gran — 0,473-0,8; caKin
KaTopiH oKk 6uian ~ 0,7-0,99 Hu TamKmi 3TALM.

MT3-80X2 tpaxropu kommiexTnanraHga gBHratel IOKIAMAach K
Ba KyHUIANH Opanuiiapia Gilamu: oNTH KATOpJIH SKKM' OWIAH - 038
0,62; caxicns katopmm sxiuy Gunan — 0,49-0,77. ByHu. MT3-80X2 Tpakte-
PH Jsuratenuunsr 76 kBT xyBaTra sra skawiurd Omiad TymIyHTHpil
MYMKEH,

MT3-80X2 rpaxtopu yura 1ypT KATOPJIH 3KKHS 6
JAHTAWIA ABMraTemHUnr foxnamacy 0,69-1,11 mu TamxHi TRk
80X2 Tpaxtopumm yura onrh kaTopmu pa cakim3 KaTopu FKKHIAP fang

HULIATHO GymMaiiyg, wymkw Gynmail kommmexTianTal ATPEr: "mamf;;];

KAPWHIMKHAKT MaTemaTik kyTimMach Moc xonua 18,4-20,4 B3 Ul

kH 6fnanu, i

OHP KaTTa WM KAPIIMANK OTH KATOPNH IKKHHIT

ranjta 24,6-26 kH pa mﬁuz KaTopiu 3}:]:;!: 1%u.nan parania 33'420";':

Grann YYYH JBMTATENHIUIT ;{YBMTH 130 kBT ym 30 «H TopTHI Kﬂaou-

AAril TPaKTop 3apyp Gjfmams. MT3-80X Tpaxropn 61p KK 6"”8-’: ‘am

L':':;"a‘“*m% TOpTI KyBRaTHan (oiifananil uupu(’;";c" i

wlapna Gjnays: ropnn akkmy Gwran — U

Katopmi Guan - 0,38-0?5951?r me:mIi’sJ:Topml Gunan — 0,57-0,69- MT3-80%2

//  "PaKTOPU Ba Gip axkmuman uGopar arperatiapia 'rop'uu‘qu:‘:mpa'
Hapaxacn MT3-80X Tpakr u arperaTaary

Aapia (04-0,55 s 0,57-0,66) xoﬁﬁamx?zg{y,lnqynxer 6y TpaKTOpNaPHI

4 Bfl‘mapn Aap xu — 76 pa 56 kBt Gfca xam, JCKHH nomuﬂaﬂl_';"%

1 :gxw;pa B4 Teanuk pexamniapn Gup xun. Topruu C1ACCH 14 i Hrana

TPAKTOPH yuta Typr Katopim sxicm Guran KOMIUICKTIA! il
YHHHE TOPTHII Kypatanan (oiigananm napaxacy 0,81-0.94 M1 THEE
. Topram knacon 30 xH, xynsarn 130 kB s MT3-80%3 TPAKTOP®
O KATOpMH dxkmd Gitnan xommueicrnanraia YA TOPT
SAan Rapaxacu 0,56-0,65, yura cakKyu3 KaTopIH K=
aH 3¢a 0,77-0,86 werapaza Gnay.

A STHII JIO3UMKH, YuTa ONTH KaTopmy okKud O3IAM KOMIUICKT-
Parenumunr xysatin 76 Br, ropriw xnaccu 20 KH, YT b
SKKHY GIIaH KOMIUlekTianya ca, gpiraTeHHAHT KyppaT
AKI Baniarn Gypobun Mowmenr 640-680 Hm, TOPTHIL KIACCH

ap Tanab aTananm.

HiaH KOMIUIEKT:

ap ounan wuwa-
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ArperaT HO6apKapop peXMUMIA HITATAHY YYYH MYBakKKaT OPTHKHA
uaMiap maiimo 6ymami. OnamBaan MyiDXalUlaHaJgHraH OpTHKYA JOKJa-
wapn 10kmama koadduupentn (K;) 6unan ndoganam MymMmkiH. By ko-

SIHERT TPAKTOPHHMHT WIMOKIATH SHT KaTTa H0KIAMACH (P ) HHET

MOKIATH HOMHHP AT TOPTALN KYYH (P:mux) ra HuchaTH Kabn aHUK/IAHATH.
Ml ATPEFATUHMHT JWHAMMKACHHM, MATEMATHK KYTHIMAJAPHHH Ba
@9 KBAJIPATHYK OFHIIIAPHA SKCTICPHMEHTAN TARKHK STHII, MYHHHI/IEK
K FUIMMpPAKTApHary  OYpOBYM  MOMEHT  TAKCHMIAHHIUHHHHT
[THMONTHIT TAP3/1d KAHIIMIH ACOCHAA VICTHKOOIUT 3KHII arperaTHia MyM-
2 6jran ro1mama Ko3(hUIHEHTHRAET KyUTATH KUiMATIAPHHE Genr-
A MYMKWH.
Vura skxuu Grian KOMIUIeXTHAmya: T¥pr xatopnama — 1,17-1,57;
Karopnuna — 1,23-1,29; caxkms xaropmuma - 1,09-1,4. MymxuH
mas GyHpait opTuiua IOKJIaMANapia ABHTATENHHET THPCAKIH BANHAATH
JaMA: TYPT K2TOpP.Ii 3KKAYIap Omian muiaranma — 200-300 Hu; onti
op Grtam -- 27 : CAXKH3 KaTopnu Omwian — 414-650 Hm. MT3-
2 TPAKTOPM IBUIATETMHENT HOMAHAT GypoBun MomenTH 330 Hu, 95T
i 6ypoBun MomenTH 3ca 375 Hum. JIBiTATeNHUHT THPCAKLE BAHAArd
fpoBul MoMe 41 KYPHHAJUKY, TYPT KATOPIHM 3KKIap OmnaH Hiia-
AR MYBAKKAT OPTHKYA FoxIaManap GeManon eHrab franam.
Onta KaTopnu Ba cakkuz KAaTOPMI SKKHYIap GUIaH KoMIIEKTall
fiKyseati 130 kB, THpcakmt Banizary HoMuEan GypoBuIi MOMEHT 556
i, Mocmamypyarix roaddrmentn K, = 1,15 geurarenm 30 kH xnace
EKSOITY TpaxTop 3apyp Gynamu.
| Fjpa k

P Opaidpura mmnos GepHuga Karopap COHH TyprHHYa
AR CYIRTHBATOPIAD OIaH KOMMIIEeKTIAHtAH TpakTopiapaa ABHraTen
aManapu Kyinpary uerapasapia 6¥mams: TypT Katopmi KyJILTHBATOP
may MT3-80X Kropuna - 0,6-0,92; 1¥pr KaTopiu KyIbTHBATOP bu-
AMT3-80X2 Tpaxropmna — 0,45-0,79; oxmm karopm Gwnatt - 0,61-0,95;
ks garopi Ouwinan - 0,65-1,1, KynsTHBATOPHUHT KaTOP/apH
Uiaiiranpa MT3-80X2 Tpakropumsmr J1-240T pemrarenman 110 ronz
ilama GUnaH TABMUHIAI MyMKHUH,

Tpakropuynr TOPTHIN KYBBATHAAH (olilalaHALI ApaKaCcH XaM axX-

VJKHHHLQ,'J,HZ vpT KATOPIY KYNBTHBATOP GMIaH KOMIUIEKTIAHTAHAd — 0,38-
83 o kaTopim Grnan — 0,81-0,84; caxia Karopi Gmian — 0,84-0,96.
. Mymicnn 6¥nran joxmama xosdduumentd Kyiuara KHiMATIAPAA
U meuraTemEMEr KypBaTH 56 kBr ym MT3-80X Tpakropy GuiaH
T xaropmy xyssTHBaTOpHAH MGOpaT arperatxa — 0,7-1,06; JBuraTemi-
nr gyspaty 76 KB 1 MT3-80X2 yuys: Tpr Katopin KynbTaBaTop Ou-
A - 0,750-1,2; onru xatopnm kynstusatop Gunmam - 1,31-1,37; caxiu3
topiu 6unas — 1,42-1,8.
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Mymknn 6ynran foxniama ko3GgUUHeHTHAAH KypHHAmuK, MT
80X2+KPT-8 wonmk arperatu 6,12-9.29 kim/coaT Teanmukia HIUIATIL
YHHHT 10K/IaMacl HOMHHAJ TOPTHII Kyduyan 51-80 ¢om3ra opTHK 6§
Krcka paxmim opruxua roxramanap THPCAKIN BaJITATH GYpOBYH MOMCH
3UXHPACH BA KHCMAH JIBHTATEN XAPAKATIAHYBYH MACCATIAPHHHHL KIHCTIl
SHeprascH xucobura enrn6 jrunann. Arperataurr V yaamMaza 115 i
TOPTHIN Kyun Guan 9,29 km/coAT TEANMKAA MILIAIMHA JBUTATeI Tabil
JTail OJMIIY MyMIKMH, YyHKH YHHHT J0KIaMa K03(UIHeHTH 0,94% un Tau
Kil 9Taf. AKC XOJj4, Arperat nacTpok 6,12-7,6 K/coaT TemaKIA Hlli
OJlaju.

IMaxTa Tepum Mammeanapu ABUrATENHHUAT 0KIAMA 10(DHIHEHT!
Kyiujarunapyy kpcaragy. VIKkn KaTOpAM [MAxTa TEPHLI MAaLIHHANPHL
ABUraTen lownama 6unas Kyiiuparuya TabMHHIAHAIN: a“Bul‘aTc«'mW
KyBBat 36 kBT 17XB-1,85 a2 — 92-110 ¢pom3 Ba My MKHH GYIIraH oKL
Kos(ppmuments ~ 116-118%, XHII-1,8 ia (58 KBT) — 73-84 (porara, MMl
6Yran foxnama xoadmmmenty — 90-97%. -

. Typr xatopnu maxra Tepumr MammHanmapuAa JBHraTel ”x’éi“ :
Kyiinnarnya 6ynam: XH-3,6-01 (58 kBr) ma — 112-129%, MyMKiH lyg;;
ioKnama Koot — 131-150%, XH-3,6-02 zia (76 kBr) aca 861074
MYMKHH 6§iran loxnama koadduimenty — 108-124%.

Onti Katopmm XH-S?Eg)z llx-["axm Tepnm MammHAcH YIYH ot
KyBBati 76 kBT erapnu sMac, WyHHAT yqyH MoCTaHyn Ak xoad"i’"}'{‘:“
CHTH 1,15, THpcawnmn pamumarm Hommman Gypopuin MOMCHT 536 Hy,
KyBBatn 130 kB s spuraten 3apyp 6§nam.

6-BOB.

MTA HUHT TEBPAHULIUIAPWHM KAMAJATPALI
BA CAMAPAJIOPJIMTAHY OIIMPUII BYIAAYA
YOPA-TAIIBUAPJIAPHY VIIJIAB UMK

6.1 Tpaxropnmnr kaGunacuun peccopaani

Hncon 6uomexannka HYKTAW HA3APHAH KATOP XyCYCHil uactoTAp

T 5ra. Vifrornm wactoranapy xycycnit gacrotanapra mMoc ke, Hllfm‘

YYH KYHTHICH3, y30K TABCHD ITTaH/a 5¢a, 3apapii pe3oHaHcapHi il

Kinany. Frcon Typrau pa yTupran xonamiapyna GupHut xycycuii e

Ta 1,5-1,7 I'n, nicmm vactora — 10-12 Ty pa yyamum yactota (co, &
Gour pa Gow atpodmapnzia) 20-25 I'y atpodpuna 6§nam. Bympait mapoir
Jlapna TUTPAHAUUIAP/IAH CaKNaiural KypuiManapHy KyJUIaHHII Gapa
H3ONIANNS THINMIRA MaCT SPKUH YACTOTANAPHHHT MaBsKyJ GYIHWMHN T
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(0]
16 oTeme. Yacroranap HHCOaTH l=;’-=3 TH3EMHHHT 3PKHH 4acTOTacH

‘ e
15T fa 6¥mmTmi MyMKHH, aMMO GYHH aManra OMMpHIT TeXHHK KAXaTAaH
| 5yia KMitnH, 6ab3aH 3ca MyMKIH 6YIMaiims.

Mypakka6 mact JacToTanu yiFoTHmmap kynuava 0,1-6 [ wactora-
ppra ara 6ymamn. ByHzaif XonIa TH3HMHHHT ACT 3pKIH YacTOTAacH THT-
| IIIIAPAAH CTapii Aapaxaja XHMOA KHIMIIHH TabMHHNAl onmMaifmr.
| Jmati6 yTanrannzgex, 1,5-1,7 4acroranap opanurmua «MHCOHY» (YTHpraH
{01aTAa) TH3MMMHUHT GHPHHYI Pe30HaHCH Xoilnamran, 6y opanukia (2-
13 Tn) maxtawiomk rungupakin MTA obkekTIapHHIHET XycycHii 9acTo-
WapH  XaMm  xoifyammrad.  JleMak, Y4ACTOTANapHH  y3apo  MYBO-
gmnamrapmin sxyna Oedoiima  6¥mami: macamad, 3,5 I wacroran
fiFOTHILIAD PaMAHMHT ITYHAAaH YACTOTATH De30HAHCHHH XOCHI KHIaiH,
fB06apHH, VpUE/KHIAT KYWIH TeOP2HHIINTa BA XHHCOHY THIMMIHIHT
ja0HaHCTa stimH (4 I Xycycnid yactorami) XonaTara cabab 6ynamu. Byn-
gil MapoMTnapaa VpHHOMK YACTOTACHHH DAMAINMHT YACTOTACHJAH Ba
MTA xapakat i1V npoMUIHHIHY YHFOTHIN NACT YaCTOTANAPHIAH KypHLI
pak. DKCHCpHMEHTHHHET KYPCATHINNYA, YPHHIMK TH3HMH (TpakTopu,
PAMK Ba Vp {CHWHT TPYXKHHANAPH) BHHT YACTOTACH TPAKTOP pama-
WHEEP 9acToTACHTrd AKHH. DyHAali IMapoMTiHapaa paMaRHEr TYpPTKIap

HECIPHIATH 5PIHH YACTOTAIN TeOpaHuIIapira YpruIuK THIMIMII-
HHI PE3SOHANCHIT XOCHI KHIYBYH KHHEMATHK YIFOTHII (paMa-acoc) cii-
fmga Kapann vymMxnd. LIyRUEr yays Tpaktop Ba komOGaiiHiapna kabu-

HHHHT Maccacy
HYHIHHE IYH]

VHM paMara MaxkaMiIam NpyXuHajapuanar — Ou-

AHJIAI0 MyMKHHKH, OYHIA YpHEANK, KabnHa Ba pava
fMaccay TH3 e K6, yifroTiu yacroTanapuna MaxGypuit Te6-
JNHHIINAD K i roina 6ynanm. Maskyp xonga, MaxGypuii TeGpatni-
EPHHHT KyJiaii juaioimia YpUBauK MACCACHHHHET aMIUINTYAcH paMa Mac-
SHEHT aMIvTysacnaad Gup Heda Mapra kaM Gymagm. Bysra mxkmra
uecanaln Mooy Oynran onmmii TH3HMAA (agaT YacTOTANApHH MYyso-
HRMAITHPHIL 1§00 OMIaH 3PUITHI KHitHH, YyHKH YiHFOTHLLIAP YacToTa-
akypa nacr (0,1-0,35 T'i). Mypakka6 TH3HM yHFOTHII Ba TH3HM HacTOTA-
pHHMHT Yina  ncbaTtuaa M3oNsAuMg JapaxkacHHl (THUTpaHHIapuaH
UMOANIAMIIINHK ) SIXIIMJTATITA HMKOH Gepajy.

P;ma-r{:zﬁmr:n-:\"pnnmng TH3NMKAA 6uTTa 3Mac, Gamku Onp Heuta pe-
e YpUHAME Ba MallyHa PAMACHHUHT XyCYcHil YacTOTAJlapura skuiH
imumiiapra vMoc kenaan. HIynunr yuyn vacroranap y3apo kawva xjn
HpIANCa, M30JIAIA Japaskach HIyHIa I0KopH Giina.

TpakTop ®Ba maxTa TEPWIN MAUIAHACHAA  THTPAHMLINAPAAH
IMoAMANIHY AXIMIAT MyAMMOCHRAW Xall THII YYYH Xapakat Teanuru-
Ui B2 VYT PO (DRITMHIHT TABCHPHAM, ITyHUHTICK Oomika Gapya yitFoTui
“rotanapuuy Xam xucoOra oNmm 3apyp.
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ATperaTHHET MII YHYMH %apakaT Te3JIHI'Hra aHda 60mni;, THTpa-
HULINAp M30MAUMacH EMOH Gynranga TpakTopdy TEXHUK JKHXATHAaH MyM-
KMH BA HKTHCOIMI Maxcaira MyBodMK GynraH xapaxaT Teanuruan 3-6
Kkm/coar rava kamalitupumra wmax6yp G6ymamu. ITupopapamga Xamk
XYKATUIATA KENTHPWITAH 3MEH Ba TPAKTOpYMIAD HIN KOOHIMATHHI
BAKTHHYAIAK €Ki JOMMMM HYKOTraHmury 6vinas GOF/IHK XapakaTiap THT-
DAHNIIIAPAAH XMMOSNOBYH H30NANNAHY YPHATHII XapaaTiapuian opTig
6¥mapn.

TpaxkTopun kaGunacHm oCHII aMOPTH3ATOPHITH HULTA0 YHKHIT

Szt metamn ka6unam T-28X4M 0,9 wiacc oMK TPAKTOPH KC-
TCPHMEHTAl HAMYHACHHH PABOH XapaKaTIaHMINra TEKIIMPHILIAPHIAT
KipcaTriumya, JIuneuk TpakTop 3aBoaNAa TallEpIaHran LANHAPUK PEanid
AMOPTHIATOPNIAP I0KOPH YacToTany Tebpannuuiapay 1,5-10 1B, MT3-80X
TpAKTOpHATH aMopTH3aTOpNap (6.1-pacy) aca 7-9b ra xamaiiTHpAIHL.

6.1-pacm. Mamxys amoprisatopnapuunr Tysunuuns:  a- JIT3 ja raiicpnanran

CHUDKHINTA HIUIATIHTAH WHTHHAPHK pesuna écThk; 1,2-acoc pa kaGuma KpoHuTeiiia-
pi; 3-aMOpPTH3ATOPHHHI PE3NHA SNEMEHTH; 4-aMOPTHIATOPHMHT CTAKAHI; —S5-PE3d
UIEMEHTHIHE YK Tashyn; 6,7-6ontin Gupukmanap; 6 - MT3-80X TpaxToph aMOpHTI-
34TOPHHHHT UWIIAHAPHK pe3nna Ecturw; |-loxopw Ectwy iiwrur xoma; 2-0cTki ECTHK
iHFuK xonia; 3-KHXo KaGUHARKAT KpoHWITeiHN; 4-XabMHa TasHIHHUHT KpoHTeil-
Hu; 5-prysxa; 6-Gonrau Gupuxma.

e
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ipok, 6y amMopTH3aTOpJIap MACT YACTOTANM 3PKHH TeOpaHAIUIADHA Ka-
gimpnmoa kaM camapa 6Gepamu. Arap paMaHERT 3pkuH TeOpaHHIIIap
AT0TACH YHFOTYBYH TeOPaHHMLLIAD JACTOTACHTA MOC KeiMaca, KabHHa
COPATAPHHUHT YACTOTABHH TAQCHNOTHHH KOHMKapmy feb XHcobmam
s, IOKopy 9acToTany TeGpaHHILIAPHY ViFOTYBH acocHii Man6a —
SIMTEIHAHT TAPCAK/IH BaJIM AHNAHTAHIA MYBO3AHATIAHMATAH MKKHHIH
prbnH HHEpUMST KYWIdPHAHP. J-60 meEraTemEHIET THpCAKTH Bamn
o = 1000, (canT HMUUTATARAATH 3HT KaM 9acTota), ng = 2000 (HoMuHAT
{AHHII YACTOTACH) BA Dmasx = 2200 aliN/MuR "acToranapia amnanranza
f0TyBuN TeGpaHHIIIAP YACTOTACH MOC Xonna 209, 420 8a 460 ¢ ra Ter.
1IpoK OHHHMHT HOTEKUCTHKIAPH XOCHI KUNAHTaH, TPakTop paMach-
ST MACT 9ACTOTAJTM TEOpaHVULIAPHHNHT KHHMATH arperaTHHAT Xapakar
SUrH Ba YTHNAINIaH HOTCKHCIHKHEHT Iy y3ymmirara Gom 66,

simnarn noza Gylinya aRHKIAHAIN:

2ne

o, =—, ¢ (6.1)
H
ArperaTHinr XapakaT Hyymia KHCKa (0,1-0.2 M) HOTEKHCIITKIAP Yy-
“at 1,7-3,12 mlc TCMMK/A XapakaTiaRTatfia TpakTop

i MyMKHH. ATD
IHEET acT uacTOTAIM MaKGypuil Tebpammumapi 36,8-8,98 ¢! opa-

in xucobra OJITAH XO0JU1A KAOHHAHNHT Xycychi Te6-
paHVIINApHAN Kyiarn ndona Gyitma
AHMKITAIT MYMKHH:

6.2-pacs. JKCICPAMCHTAN aMOpTH3ATOp-
wr ymyMuii kyprmo: L-xopnye; 2, 9 -
FOXOPHIH Ba OCTKH HYHANTHPYBUM crakaunap; 4,
8 — OCTKH Ba 10KOPATH PE3Ra BTYIXanap; 3, 5, 6
~ NPYKHHANAPHRET PE3NHA TAAHWIApH; 4- npy-
scuna; 10-xabuna xponnrreiing; 11, 12 - Gomrm

GupHKMANAP.

=
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6yH/I g — 9PKNH TYWAII TeAMaHNIIH; A - KaGWHAHWHT CTATHK YYRAIMA, =
0,5-1,5 cM Ba @, = 25,5-44,3 ¢’ 1a amopTu3aTOpNApHHUAT GUKHpIHTH 6i3
Kypaérran xomma 0,72-2,07 xH/cm Hu Tamncun 311, Baéd 3Tiiranra aco-
CaH, aMOPTH3AUNA CAMAPACH MKKHM TOMOHJIAMA MIUJIAV/TUraH NpYXHHA B
PE3IHA 3]IEMEHTIApP EpAaMuJa TabMHHJIAHAINTAH aMOPTH3ATOpJap (6.2-
pacw) nolfikanany Ba Taiiépnangy. Ona amoprusatopiapra 1,5 ki, k-
THHTH aMopTi3aTopiapra sca 2,8 kKH OFHpIJIMK Ky4n TABCHP ITTAHNII C-
6a6ma, onn npyxmmanaprunr Guicnpiury 0,8 xH/cw, KETHHTHIAPHHIKE.
aca 1,5 kH/cu. Tipyxunamm aMmopTasaTopiap iyHaNITAPYBIH Maxcyc CTa:
Kawiapra ypHatanand. By craxamnmapEMET TyOura OaldHIIATH 1 cu e
Karigmrn 4,5 MITa pesuna oMeMeHTIap skoialuTupwiran. Byauai
AMOPTH3ATOPIIAP NPYKUHACHHHHT HINYHM JIACTHIUINK TA(CAIOTH pesHHal
UHTHHAPHK AMOPTU3ATOPNAPHHKK/IAH KaM oMAC ( 6.3-pacm).

Xapaxat Teanurn oprimm GuiaH Te6paHMIIUIAPHUHT HACT aCTOTAIH
TC3NAHMILIAPY BA YNADHUHT EHWANIIN KaTTanauiaay, aMMo TpaKTOPHHAT
4cocHiaH xabunara TeAAHMIUIAPHA Y3aTHII KO (D HIHECHTH xu-nnm@r
2 (6.3-pacw). Teananmmnapry ysatum Kos(uumenTH KaGuHa nom (%)
Ba TpakTop acocw %, Yprawa TeanaHWLITApHHANT nucbatn Gunan

AHHKTAATH,

(6.3)

6. 1-xajpal.

Tpakrop kaGunacn KoMOMBanEsUIanTan aMopTH3IATOpIAp Gnian
Anxosnanran T-28X4M+KPX-3,6 wonmg arperarts ypratia cndarm
Aana fijmma Xapakarianran/ia TedpanyIapHune nacT YacToTaum

TeINAHNIUIAPH

! Vavane:-oin | Ky, 1.8w/c 2.0 wic 24mc_ "J,lz we_

3 a2 | ¥ 7 ¥ 2

| ! T 7 3 3 7 3 O
Aoprinatop M(H) 6,774 | 4,001 | 527 | 3,326 | 5,945 | 3,456 | 625 | 69%
O iole A G | 3465 [ 2,205 | 2,846 | 1,534 | 3,714 | 1,388 | 3,521 [ 4504
) 9 | ss | 5398 [ 46,127 | 6248 | 40,16 | 56,397 | 6053
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[buoprizatop M(H) 3,368 | 2,58 | 1,827 | 2,878 | 1,938 | 2,394 | 4,366 | 6,256
[unar kaGu- G(H) 1,581 | 1,485 | 0982 | 1804 | 0,547 [ 2,001 | 2,66 | 5726
| o \4 44,310 | 57,51 | 53,74 | 62,683 | 28,28 | 83,59 | 61,2 | 6187
{ M(H) 1,686 | 2,38 (077 | 22 | 1,74 | 227 | 2225 | 553
RRsp G(H) 1,318 | 1,506 | 1,126 | 1,688 | 1,755 | 1,736 | 2,03 | 8,54
{pmuinrn v 78,16 | 63,25 | 63,6 | 7648 | 100,7 | 76,398 [ 912 | 68,6

Usox. M(H) ~ MaTeMATHK KyTIIMZ, M/c’; 6(H) - fpraua KBazpaTHk oFmm, M/c’; V
- sapHauns ko3¢ GuLmenTH, %o; ¥ Ba Z - Moc xonna TOPH3OHTAN-KYHIANAHT BA BEPTH-
F1 TEAMARNLIITAD.

6.3-pacM.  AMODTHIATOPHWAT 3MacTHKIIK
Tadewrnornapi: |1-JIT3 na Taitépnanran peanmam
L amoprrzatopnap; 2-MT3-80X mmr peanmamr

iV =1 amoprisaTopy; 3-xoM6uHAuMANauran amopTi3a-

W 1TBZ TOp/AP; -0/l TAfTHYAR; G-KeTHHIW Tashyma. Cri-

VPN AMpFA SSHK-IOKNAMA; MYHKTHD SHINK-IORNAMAHIT
27 OITHILL

Xapakat TeanurH KaTTANAUIUIIN GHNaR TPAKTOPUN YPHAIHFIA Te6-
JHFIIAPHEHT BEPTHKAT Te3NaHHIIIAPH AMITHTYIANAPH CAKpALICHMOH
GTTANAAT Ba Xa61HA MO TeOPaHHIUTAPHHIET Te3)laHHIIAPHTA HIC-
fatan xam wwmiimaTtra ora, JEKHH, aifnukca, arperar 3,12 m/c Teamikma
jpAKaTIIANTAN;A, K1 TADKANAAH. Bynra TpakTopun ypumamen ocmack-
HIHT HOMyKaMMAJl 9KaHIITH cabab, YHHHT Xycyciii TeOparuumapn yacto-
new 2,6 T ra rent. Tpaktop ka6unacu JIT3 koRCTpyKuMscHIaru sxcre-
PIMEHTAJT LMJIMHIPUK AMOPTH3ATOPJIAP GHIaH XUXOINAHTARLA XaM JIyH-
i xo Ky3aTiura. SIXIHT MeTal xabunaym T-28X4M womnx Tpaxro-
PIHUAT XapaxaT paBOHIIATH TAAKAK 3THUIHIIN HaTHXacuza lﬁyﬁmru Xy-

focaniap KMIIMH IV
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6.4-pac. TeGpanummapiunr Ypraya TeaAHMIUIADHHY Y3aTHII KOI(GRIICHTH
(K,) wamr arperaTauir xapaxar teanurura Gopmaigmary: 1-JIT3 KOHCTpyXIACHIAMK
Ppeauna amoprasatopnap 6mnam muiaraupa; 2-koMOuHanMananrad aMOpTH3ATOPAAP
G munrana. Cuupra MHINKIAP — TeBPARMUITAPHIHT BEPTHKAI TEATAHHULTAPH.

1. Tpaxrop kabunacn wmura6 wwxmiran KoMGMHALHIAHIAH amop-
THSATOPAAD YPHATHArANA TPAKTOPUAHMAKE ML OiiuIATY TCOPAHHIIAP
Aapasxaci CaHHTAPHS HOPMANAPHIa SKUHIALIALN;

2. Tawmich oTHIraH aMopTH3ATOPNAP AXIIN JKCTUTYaTALMOH Xycycit
STAAPra 312 Ba YI0KKA YnAAiIH;

3. Tpaxtopun ypummupmmuur — aMopTH3auusA  XyCyCHATAApH
KOHHMKAPCH3, WIYHEHE YuyH yNAPHM MyKaMMaJUIALLTUPILL KEPaK;

4. O FHIHpaK Te6paAHKITAPUHANT BEPTHKAJT TE3TAHMILTAPH KaT-
Ta Gynrawmrn ca6a6iu, MaxTamuK TpakToOpH OJI TASHIHHUHT ocMach-
HIH Ta/IHI STHI B2 HITA6 yuKm 3apyp;

5. Tpaktop KkaGunacuummr aMOPTHAATOPIIAPHHI puia® YHKHIT MH-
COMNAA TEKITHPHITaH, THTPARKILIADAAH XUMOSIALI HTapaMeTpIapHHn Or-

THMATUTAIT HA3APWii METOJMAN aMaria KyINaHuII MyMKHIL

6.2 Taxraunmik arperati 0.1 TASHHHHN peccopaianm

Maliina-TpakTop arperaTHHMHr AMHAMMKACHHI TAOKHK OTHI
KypcaTOuKh, 4ornm TPaKTOpr Ba TaxTa TepHl MaliuHacn ol
FUNMPATHHUAT TeOAHUIIIADH KETHHTH FIIAMpAKIap TeOpaHHIIHIaH 1,27
MApT4 OPTHI BA XAMOBYMRAHY Wil YpHUTA TABHCUD KA.

OriepaTopHIHT NI %oiiuaa MEXHAT IWaPONTHHN SXIIHITAI YUYH Max-
TAYMIHKAATH YONUK TPAKTOPHHUHT O FIIAMPArHHH peccopaliall Kepak.
Kyituna, MT3-80X+KPT-4 womnk arperatnmmsar 1,58 m/c Tesmnkaa ba-
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gumra 0,05 m, y3yrmarm 0,3 M HOTEKHCHHKIApAaH paBoH
JMEKATNAHWIT XYcO6Wit ME30OHTApH KENTHPHNTaH.

GZ'L-M Ve 1);“ M
Kabuna monm XalI0BYI Kabuna mom XaigoBYH
VPUHIUFH Y PUHOUFH
Omni FHILIMpPAKHN peccopanaMacian
746 [ 1,583 | 0,0258 [ 0,124
Peccopananrai ol FINAMpaK OunaH XapakaTiaHTaria
2,66 | 0,557 [ 0,727 | 0,348

Kampannan kK puHagHKH, O FUJIHPAK PECCOPATAHTAHA XaHIOBYH
JHIHFY BepTHKANT Te3JAHWIITAPHHAHT JUCTepcHscH Kamasmu, MTA
HrXapaxat Teanuria 2,8 MapTa KaTTanamaiy.

Yoy arperaTHHEHT OIM FHIMPATHHH PECCOPANANI CAMADACHHH
RIEPHMEHTAT TCXITMPHIT Ky peaTauky (6.5-pacu): Ganaramarn 1-5 cM 1

KHCIMIIApya YTHIAA ONepPATOP HIU XOiH TeOpAHHIITAPHHHHT Bep-
Al TEANAHVIIIADH OJL FIJIAMPAK PECCOPATAHTAHMA PeccopanaHMATaH-
fmra muebatan 21,7-24,73% a, arperaTHHHT OJJ TAsHUHJATH Peccopa-
HTAK KHCMUZIA 30,6% ra xaMasnu.

KenepuMenTai TeKIMPHIILA TPAKTOPra OJIf FIJJIMPAKHITHT BHIKa-

ayuymuit Guicpinry 4 xH/em 6Ynran npyxinHa aMopTH3aTopnap Giai
ipra YpHaTIran.

63 MTA munr TeGpanimmuiapiuun Xapakar iijngiart noTeKucmiiap
Gananmnrnnn waMaiiTnpum xucofura nacaiirupu

DKHIT ONIHIAN TYHPOKKA HILTOB Geprim JaBpuia fanaiapHi TeKHuc-
i, myHuHTAeK GopoHananr sa muieiidau jiyam 6uwian HOTEKUCIHKIAP-
A Ganan Ty KaMaiitapam MyMknH, Fy3a KaTop opalapura HIUIoB
fpHL maBpuia sratnap  6¥ina6 Ba  KyRaNamr  jiyHamamja
UpaKATIAHTAHIA OJJL FIJUJIMPAK OJJIMTA HOTEKMCIHKIAPHH TCKMCIATHY
DHATHIIL MYMKHH.

Maxraymnuk Gyiimaa Bom KOHCTPYKTOPIHMK HIyhOACH SIPATIaH Te-
UCIAPHYHYHT I CAMAPACH CHHOBIAH YTKaswiy (6.6-pacw).

6.2 Ba 6.3- xampamnapiaH KypHHAMMKY, O FIIMPAK OJIMra
HATIJITAH TEKMCITATMY TTACT YACTOTAIM TeOPAHHILIAPHHHT TEATAHMIIA-
i BepTHKAN Ba Gyiuiama Texucmakiapna 1,3-1,8 Mapra kaMaiiTupanu.

Tact yacroTany TeGpanuuAPHUHT KAMATMIINIA SPHILAIrAHAA ar-
YIaTHUHT HaJIa IOKODPH XapakaT TeauKITapura YTHII MyMKiH, Oy sca ar-
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g;%z;":‘rm'{‘g f:ny'“"“" owmpany. Y pUEINKHY peccopananr i Guai
S ke ypmaam TebpaHHUUIAPHUNUT Te3TAHUIIHHA TYHIK Ké-
i aco{: np. Maskyp BapwaHTiapfa, YpUHAHKAATH TeaaHnu-
i JlaTH TeaNaHumra Hucbatan OMpAaH KaTTalHrnya Konaud,
P HIaH Ba peccopalaHMaral  ypuHIMKIApia 6y HHCOATHHA!
ypraua guitmatn 1,3 ra Tewr.

ﬂamﬁm gaxropra ypHATHATAH peccOopafiaHraH YPHHIANK TaKoMIl-

a JIABOM 3TTHPHIUHH Tasiab 3Tal.

6.5-pacm. KPT-4  KyJbTHBATOPHHHHT oA
CeKIIsUIapH OCIUIraH MT3-80X+CYX-4 sxnu arpe-
rati Te6paHnIUIAPHHUHT BEPTHKAN TeanaHuunapi: 4
- Gamanmars 10 oM v HOTCKHUCTHRITAPAAH v 7e3-
aurHra (xm/coaT) GOFNIMIJINIH; 6 — HOTCKHCTHKIZP
GananmTarH (q,cM) Ta GOFIHIJIIIIL 1 — onp FrnAHpak

K1 peccopananmaran KHCMHHHHE 2 — TpakTop 014
) nT; 3 - xabmnaa

Tagu (peccopaiaHTan KIChMIT
TPAKTOp JPUHAMFUHIHT OCTHAAIH TeGpaHHLLIap Bep-
THKAT TEANAHALLIADH.

6. .
3BCHONHA mﬁﬁmﬂm KPX-4 kynpmiparopura oy cxeMac: 1-pama; 2-1§p7
varm; 7o oc.nauynq;, °l?":"i 4-uury Tagy; S-TpakTOpHATH TAsHY; 6-TamHY pH-
phyar; 1 2-xporurreii; | 3—p]ocr,,. a'"°°°ﬂ°’<; 9-jrapiu mexanmanu; 10-Toprunap; -
18-rasmumymr Tamnr"" 19-ynryn 1 BHHTH; |4-mraiine; | S5-mapuip; |6-BuiTKa; 17-Tasm;

d opra.
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6.2-kamBar.
Bupunym cyropuimpan Keiiin ¥y3a KaTop opajiapura GViinama HIioB
Gepmuna T-28X4+KPX-4 Honux arperaTi TeSpaHnmUIaPHHNAT

BEPTHKAN Te3IAHHILIapH
Teanannumap fapaxaci, W/c*
Vmaan sxoitn Vpraua keanpatik
. KiriiMaTH
Texucnarny 6unas, v, = 5,1 km/coar
AWK ocTHA 1,44 432 395
IR 0,12 042 0,5
MFEpaK yerrma 0,14 2,60 2317
MKonoHKacHza 1,10 3,52 1,89
Texucnarnucns, v, = 4,8 ku/coar
T —
PHIK ocTiza I 1,4 434 410 ¢
'R i 0,28 0,85 0,66
i’-ﬂ Fmpax yermna | 0,57 3,14 - 295
Mkononkacua ‘ 1,76 4,40 3,52

) 6.3-xapnpan.
Fyzanapra karopnapra «yupananr iynasmmna nuios Gepumaa
T-28X4+KPX-4 HOIHE ArperaT TeGpaniumiapiHnAr Te3 TN

s s - Temammia piir §pravs Knaaparik Kirsati, ke
B, | Vigam wolin Yiam | Poocopanamsaran jpunes | Peceo
teloarr ityammm [ “Texorang | Texucmany | Texiena- | Teemnts
T e an Grman e Gunan
6 pHHmIE A Eyiinasa 2,18 1,86 0,97 0,94
Beprocan 4,13 2,98 2,53 137
Acocaa Beprikan 183 1,26 174 L5
Onma  ryurpax
yeri Beprukan 6,51 245 440 2,14
610 Vplmmn,_m Bitnama 23 1,70 1,67 1,23
Bepriian 6,4 385 3,00 2,12
Acocna B¥iinama 2,73 1,94 198 1,60
Omt yummpak | Beprusan 8,72 5,40 6,30 4,15
yermwma
2 | Vpunnugna Bitnama 375 2,90 189 144
Bepmuian 8,00 5,56 325 2,58
Acoca Bepriacan 3,16 2,34 2,36 2,06
Ona wsunmpax | Beprawax 9,80 51 740 534
yeruna
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6.4 TlaxTaymmmie arperaTHHHAT ¥APAKAT Te3NHIHHH KATTANANITHDH
Hynn GWIan yHUHT caMapanopIHIHHE OIIHPHIN

TYpT KaTOP/M SKHIN BA HOMAK ATPETATIAPHHMHET Wil YHYMHHH OLIH-
P 3aXUPACH XaPAKAT TEAIMTHEY KaTTANAIITHPUIILAH nbopat. Arperar-
JIPHHHT JKHII BA KATOD OpAJlapHTa HUUIOB GepHiujia 2-6 KM/COAT Tealuk
PEXUMIADUHART TAXJIIM, ArperaT M YHYMHHHMHT TACT OKAHIMIHHH
kypeatay. ITaxta eTHNITHPHIUHMHT MBXYH TEXHOJOTHsiCHAA SIKHH Kera-
KAKJla arperaTapHuAr xapakar Teanuraan 10 xv/coaT JaH OMMPHIN UM-
KOHH Ce3WIMaiu.

SKCHEPUMERTAN TANKHKOTIAD MabIyMOTIapHra Kkjpa (6.4-xansar),
oKkuL wuuiapymn 10 xm/coat rava Teanukiaa, KaTop opajiapura WIioB Ge-
PHIIHKA 3ca, 6y MOMapra arpoTeXHMK TanabnapHu OysmaraH Xonja, 8
KkM/coat Teamikya Ganapwum MymMKkuH. Bynna TYkunran kycak Ba WOHanap
Mukzopn 1% atpoduna 6¥nu6 (6.4-xansa), XocHra ACApIA TabeHp 31
Maiinn,

6.4-7Kanpan.
Homnk arperaTAEAAr TYPIH XAPAKAT TEHIHKIAPI/IA Fy3a
TYIIAPHHHHT HIHKACTJIAHHIIH

Xaparar teanurw, | Tyinran mona pa kycamiap, % | LUnxacTiaHraH Tymiap, %
xM/coar Wawn Wy AyMAamaH | AFARPLI- Cunipiu-
Kycaxnap raH puiran

4,6 0,29 0,06 = 3

6,4 0,85 0,19 0,05 0,11
79 099 0,19 0,03 0,05
9,6 1,26 0,19 0,05 0,08
12,4 2,00 0,43 : 0,05

Tpakrop arperamiapusunr murgn Teanmukinapunu 10 km/coar rava
KaTTANAITHPraHTA MAUNHATAPHART Wi yHyMumEy §pra xucobaa 15-20%
Ia OLNPHLT MyMKWH.



5 Xapararianysun MTA HuHr KaMpam KeHIJIHTHHH KATTANAUITHPHIT
iifnn Guran arperariapaan QoliJanannum caMapaciHy OMHApHI

TpakropiapHIHT THMAXHHH, NapaMeTpIapHHH Ba KOHCTPYKLMsIa-
il PREOJCTAHTHPHLINA KAPATHIITAH YMyMUH Tanabnap SKHH JaBp HIHIQ,
TNAPHM KaliTa TY3WII Ba KEHT KAMPOBNTHIAPHN KYIUIaHAM XHcobnra
M mEHr v yrymaed 50-80% ra ONIMPUINEE Ky3fa TyTAgH. DKM Ba
1K Arperatiia PUHMET, WIVHUHTEK [MaXTa TepHill MAlTMHANAPHHHET WL
TAPHHE KaMpall KeHTIWIHHRH KATTaNAlNTHPHIN XHCOOMra OIHpHII
K&IUIAHT2H .

i
g,
z
§

6.7-pacrs.  MT3-80¥+CH-35M+3CHX-4+21IXT"  KOMOMHANMSUTAHIAH  KeHT

OWIM 3KMIN arperaTi: a) M Ooumam ydyH éEitunran xomatw; 6) cant
MKATTAHMIL XOJATH.
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YonnK KWIMHAINTAH SKHHNAp cudatnra Tamabnap - Gyinama Ba
KYHIANAHT KATOPNApHUHT TYFPH YH3HKIMIATH, IIYHUHTAEK KaTop opana-
PHHVHT KeHTIMTWHE GeNTunaHran gapaxaja caknauiad nbopar. Arpo-
TeXHHK Tanabnapra kjpa, acocuii KaTOp OpaiapHHMHI KeHTJHTH apia
KaTopnappa 6up xun 66, kynu 6unan +3% oruiu, EHNOM KaTopaap
OPACHHMHT 3¢ KNy bunan 7% OFMIIM pyXcaT STUIANH.

Kenr kamposny arperat 6wiaH YACAT SKHILNA ysSAArH YHLATIAP CO-
HH, YATAPHUHT Y3YHIUIK Ba 5HW G¥ifya uy3MIralynrd, KaTop opaiaph-
HUHD KeHDJIATH, YDYFIADHH KyMAIl WyKypiard Kabu arpoTextiik
KypeTkudiap oMl KaMpOBJH IKHIL arperaTiapHHAKAIAH
(hapkanmaitmy.

6.5.-xaaBan.

UBrIT SKUII ArperaTIapUHINT TEXHAK-HKTHCONNIT KypcaTKLiaph

Vayunuru 600 M s naiikanaa Arperar TapKkuGH
cepyanab sxmmgarn kuécnit | MT3-80X+CUX- MT3-52+CH-
KypeaTkunap gaHIITC S
4A+21ITC4
=] 10,8
ATDETATHAAT KAMPAW KEHTIIATH, M 3,6 i
Katop opanapunuur keurmury, cm 90 90
Hurm  tewmwnap  pnanasonn,
xm/coat ” 5,5-6 SeE
Arperat maccach, kr 3800 o
Texmux v ynymu, ralcoar 1,08-2,88 6,05-8,8
Cmena vaxrinmaT | coatumary v
VHYMH, TEKTap 1,82 51
Ernen capdam gopmacy, xr/ra 442 1,45
Arperatra xu3mMar kjjpeatysumnap:
TPAKTOPYH, OKYBYH, KENTHPYBYH-
3ANPABKAYH, OfiaM 3 5
Mexnart capdu, xumn-coar/ra 1,65 0,98

ITaxra KaTop opanapu 60 Ba 90 cM Kmm6 SKnITaRIa SKHH MafiIoN-
HUHT GHp KHCMH EHZOII KATOp OpajapMHHMHT GY3WIHIIH XHcoGHra K-
Maif Komajm. Enmom xarop opanapy KeHIVIATHHHHT OelriianTaHian
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fTapH apldMETHK TTporpeccHs KOHyHHU 6¥iina ommb 6opau, myHRHT
mbura sKkHH MaiilOHHHHHT OHp KHMcMH (oiifanaHwIMail KoNajm.
Mpamr keHruTH 2,4 M, KaTop OpaNapHHAHT KeHrmrk 60 cM 6ynranna,
i arperaTiHHET %ap 10 Mapra yrmmmpa, ypra xucobma Omp karop
#Cira TEHT MaiinoH 2KIUIMait Konamm, SsHH Oup rekTap Maiiiona arpe-
MIHE 6np Yrrmmra Tenr 2.4 M éka 2,4% Maiinon xomn6 xeramr. Karop
mapi 90 cn GVsranza €HIOI KATOP OpPANApPHHHHT OENrHIaHraHiaH
mm xucobnra 1,4%, xenr kampom (10,8) arperar 6mnan sxumya oca,
@IMAl KONTaH MaliloH YMyMHT 9KHH MaiToHuHuAT 0,5 ()oM3HHA Tam-
astami. Keur KaMpOBIH KHUI arperaTH Ky/LIaHIWITaHAa fana HucbaTan
A 3HITAHANM, LIYHIA YPYFIAPHHET YHYO, PHBOXIAHMIN SXOIATAHALHK
IIPOK CTPYKTYPACH CaKNaHAH.

KoMmOrsarus KuIHHTaH KeHT KAMPOBIH ATPeraTHH KY/UTAHHII TPaK-
P IBATATEIMHIHT KYBBATHAAH TYNapok doiiiananimra HMkoH Gepann,
1yayMuET 40 omera OIIMpaiy Ba MeXHat capumn 30 (omsra kamaif-
Damm.

i6 ArperaT xonc

CIUITICHIHEE MYCTAXKAMITHTH Ba HyXTAMUTHHH XM=
man xucobura MTA snur caMapanop/IiraRi Oumpai

Tamgu oxnama

(YRKUWSNAPH BA ACOCHWAT KYTAPWII WMKOHHATH
HKIHATA DA HUH]

apyiuiapi Tacogudnii Tapaga keuranga, agar
saxupacy GYHKUNSCHAN BA Arperat KOHCTPYKUMACHHHHT
ATIIIIE 2XTHMONHIT Gaxonaur iffnn Gunan, arperat-
VHM XAKWKA Gaxonam MyMKRH,
TVIYACHTa arperaTHITHT NI kapadima THKNAHYRYaH-
TH, TABMUPIALITA SPOKNAINTH, Kynra YHIaMITHARTH (yMpﬁOlimmm)
i cadatnap xa WHPAIH, SHHN KONCTPYKUMAHUHT MycTaXKaMITuri Ty-
Jackra ycOatan xeur OYmamm. Tyxrannk, MUKIOp XAXATAAH, KOHCT-
Jmsupr Ocnriianran v jaspuia Gy3ynmail Mnaum SXTHMOJLIITH
vian rapcrdrianan, bomka cyamap Gunan afitrania — KOHCTPYKUMAHIHT
BIITAITL 9X THMOJIINTH OniTan Gaxonana.

ArperaT KneMIapuRueT Gy3unMaciik aXTHMOIUINTH Tanab aTHIran
IMOJUIIKIAN KATTA €KW YHTa TeHT Oynranja arperat KOHCTPYKUMACH
jeraxkam 11e6 x1cobnaHmm MyMKHE:

1—P(\vi,~)SOZP§' (Gapua i®a j yayH),

lo H

mma BT () - Mycraxxavmix saxepac (yHKIMSCH 3XTHMOJUTHTHHMER
H oL

SCIMITARMIL 3UUTHTH; Py - 9XTHMOIUIIKHUET TAKCHMIIAHWII 3WITATH; j -

-lokiama GepHIn peKUMHIATH KOHCTPYKLHS KHCMHU.
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ByHnait WapTHH arperaTHHHT KOHCTPYKTHB-KYY CXEMACHHH TaH/au-
Jla B2 KOHCTPYKUHS KHMCMJIApH KYTapHII HMKOHHATH (GYHKIIHSUIAPHHHHT
Tanab sTHITaH KRIMATIIApHEN Gaxonamyia xuco6ra oI 3apyp.

Arperar kyTapyB4d KHCMAHHHT MyXTANUTHHY TABMHUHIAUWHAKT 3HT
OJUII yCyAnaphian OMpW YHWHT HHcOG2TaH macT Japaxaja 3ypuKKaH-
nedopMANHIANTAR XONATHHN spatumaan nbopat. Ammo 6y #yn MTA
YAYH SpaMaiifi, YyHKA aTPETATHHHT MACCACHHY KaTTaNalITHPHIUTa oinb
Kkefajy, GHHOGApNH, TYNPOKHHHT OpPTHKYA 3HWIAHHINNIA, arperaTHHHT
XApAKATIAHAWNTA JHCPTAS CapOWHWAT OLILIINTA BA arperaTHH TauMil
MILJIAPHENHT KAANANAMHINGTA OJIHG KeJia/ii.

TlaxTasiiK arperatd KyTapyB4d KOHCTPYKLIMACHHHHT MaccacHHH

KaMANTHPAIIHAAT HKKUTA aCOCHH HYIMHA TaBCUsA STUII MYMKHH:

@ -

1) Pij - KyTapuil HMKOHHMATA (YHKLMSIAPUHAHT XaKHKHH
KHiiMATIADHAH 3HT KATTA lapakara eTKa3uILl;

2) P.: = Ky'mpum HUMKOHHATH q:yﬂxumwapnmmr Taab ATHIrAH

KMIMAT/IAPHHM HI KAM KIJIHIL.

Arperat KOHCTPYKIHSACHZATH afipuM KMCMIAPHIHT KyTapuil HMKO-

n

HUSTH (YHKUMANAPHHEAT Tanab 3THIraH KuiiMaTiapu (P§) nm pocriam
AMEOHHATHApY TomkenT TpakTop 3aBoanIa SKCHICpUMEHTAT T-60X «Man-
CYp» TPAKTOPHJIA KOHCTPYKTHB-KOMIOHOBKA CXEMACHHY Y3rapTHPHII i
Omwian Texmmpu6 xypwiran. By TpaxkTopma SDUIMT MCTaml Kabnna
puaranran, émwnen Gaku TpaxTop onjl TAANUMHWIT YCTHIA KOMMAmTH:
puiran. TpaKTOPHAHT KOHCTPYKTHB-KOMIOHOBKA CXCMACHHU Y3rapTHPHII
IokIaManan GyHKIUSCHHHAT J3rapummrura onu6 Keiim.

Konerpyxis xueMnapuninr tana6 sTwiran kyTapyis MMKOHHATHHH
Oy Tapama yaraptupmm arperathumr Gomka KECMJIApH  YYYH XaM
KyJTaHWMmE Mymxan. Macanan, YKV-4 umsens KyqnTHBATOP paMaci-
HHHT IOKNIAMATIAHHITH Ba 3YPHKHINAHY Xap ToOMOHIaMa TaaKHK STHIT YKV-
4 HHHF paMaCHHM STHNTaH nmpodwiian Taitépnamy acocjall, MauliHa-
HUHI Maccachnn 90 kr ra kamaiitapmin Ba jimmmra 360 MUHT KWIOTpaMM
METaJUI TeXAW MMKOHHHY Gepam.

Maexyn Ba Gynakak arperaTnapiy MykaMMAJITAIITHPWIL KapacHi
KOHCTPYKUHSHH JIofiMXanam, KucMnap 9M3MacuHM MUUIa0 “MKHIL, YHH
Taliépam Ba SKCTICPHMEHTAD WaTWXAcH ACOCHAA TY3aTHIIAD KHPHTHI
JABDIADHHA §3 Hunra onamu. By manpnaphi HKkH Gockuura GYmuml MyM-
KWH:

I) KOHCTPYKTHB-KYyS cxemMaHW  TaHNall Ba  KOHCTPYKUHSA
KHCMITADHHAHT KYTADHIl MMKOHMATH (YHKUMSUIADHHMHT Tana® 3TWirad
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saTnapEHY GeNrHIam, WyRHHTAEK arperaTHHAT MyMKWH Gyiran 6apua
(pEKHMIAPE YHYH TANIKH 0KNAMANapHA ONMIIAH TAXMHH K, 6y
AIap KYTAPHLI MMKOHUATHHHUET TCTHILTA (YRKIMIApHTa TanabnapHi
JANamT;

2) KOHCTPYKIHS KHCMJIApH KYTapHII Ko6ummatH QynKuusiapH By

o Oenmrunamrad Tanab ITHNTaH KHEMATTADHEH aManra OINIMpHLI,
{pYBYH KIICMIT2PHITHT TEOMETPHK YIIaMIIapNHH aHHKIAMI; MATepHATHI
nlfEpnam Tex oTOTHICHHN TAaHJIAll, aTPETaTHHHT aNoXuaa AeTaiaph
[ICMAPHHY MyCTAXKAMIIHKKA CHHAII MacanalapiHy Aall 3THIL.
Arperariiap WINHTATH THKAW (TCXHONOTHK, SHEPreTHK Ba 0.) Kapa-
WPNHURT CTATWCTHK XapaKTCPHCTHKaNapiiu Oup newa ijnnap Gmian
T KWITHIY MyMKUH. BHpHAN #yn Kyitunarunapaan nGo-
1A Fanaéunap, 6omKapysyn Takcupnap Ba Gomka Gomr-
yrap ypranmnam. CYHTpa YUK KapaCHNApHENHT y3a-
Ba KYTINAEITaH CTAaTHCTHK XapaKTeplCTHKaNapH
| STHIN TO3WMKH, Oyrmaii MeTona 6an3n MyXHM OMHI-
1 MyMKIH. VIKKIHYA MyMKiH G¥iran iy — arperathy
mapran YTKA3Nm MabiyMOTIapuHn Gesocuta Mu-
/e Gapya FayagHiap TASCHPIHHET caMapach Xucobra
erat daxar noifnxananaguran 6ynca, yxmam arperat-
feHETAN  MATJIYMOTNAPHIAH OHPHHYN SKHHNANNIIIA
iH.
6GypopTa arperaTHHET HATYpa TYIK CHHOBIAPHEHET
YMOTIAPI XYM MIyRNaii JoMHXanaHAuran 065eKT-

K HATY
man H60
BRI, A
HAT 3KCHI
ATTA M ]

Yuunun §
mepuMEH

MopeITATI A CVTTAR A, Byl iy Ky camapanm 6¥mam, yyHK
Jakar arperat UHKHNL NapaMCTRIAPHAMAT KYTHIAJUTaH CTATHCTHK Xa-
TCPHCTH appiatira, GAanKi ArperaTHHHT Kepakini 3HT SXIIN

THONOTHX
AEHNApUHN KAl
DYKTHB-KCY™

JHEPTCTHK  KYPCATKHYIAPHHA OJMIN Y4yH KHPHII
1A HHET SXUIM VIUIAUHY TABMUHIAH/MIaH ONTAMAI KOH-
e MAHM TONMINTA %aM HMKOH Oepajmi.

TMaxrasruniia KAIUIox XJKanuk TeXHAKACHHHN JIOJXanam, aManne-
i, myrpEraex Gy TexHuKalan (oHJANaHAI KOMTANAPHHM Muuab
YA MOJEIIIAT METOJIADH X03UpYA KaM KyIIaRANAAH. ATperaTiap-
NP BA YIADIATH SJEMCHTIAPHHHAT NaPAMETPIAPH Tal€piaHTaH HaMyHa-
pi TAGOpATOPHA Ba JANA IIAPONTIAPHIA CHHANI HATIDKANAPH G¥iinya
HKTARAMY CYHTpa TAKOMIDIANITHPHNANN BA SHA CHHOBNAP JTKASHIAIM,
Wnmapra ©yn Ma6uar Ba BakT capduanagy, OyHIaH TANIKApH, arperat-
M KOHCTPYKTHB-KYY CXEMACHHMHT MakOyn (OnTiMAi) BAPHAHTHHA spa-
W KHAHIIA A Y.

Taxtaywnux arperaTiapaHd OONIKAPHII ONTHMAN TH3MMIIADHEH
a6 YAKUITA Ba arperaTiapHUHT Y3UHU ONTHMAIUIAITHPUIILA MaTe-
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MaTHK MOJE/MAMTHPHIN METOMJIAPH 9HT camvapany Oymamm. MareMaThk
Monewamrnpumna MTA Hu peas MapouTiiapa HIUTATHO AOEHTHHKAT-
naw Metoau GunaH ommMHraH ax6opoTNap acocHia 3JEKTPOH-XHCoGMal
MallHHATAPH KYIIaHHIa (1.

MTA HEHF aMOpTH3aUHUIOBYH OGBEKTIIADHHN ONTHMAJUIAIITHPHI
Metosonorusac Ba MTA HHMHr pean Hul mapoHTJapnja Kedaauras J1UHa-
MIK KapaéHiap TYFpHCHIA NAEHTH(HKATIAI METOMH OMIAH OJIMHIAH ax-
Goport acocuna onepaTOpHMHT MII MAPONTIAPHHA AXIIUIALI B AXTaull-
ik MTA nan ¢ofigananum camapacunn ommpum Gyifmua xaTop yopa-
Taj6npnap a6 YRKUIII.

Kombunaupananran aMopTH3aTopIapHil TPAKTOP KaGHHACHHUH OC-
THIA pHATHIN Makcaira MyBoguk 6ynann. ByHna oin aMopTH3aTopiap-
HuHr 6uknprary 0,8 kH/cM, KeTHHrANapuEUKE 3ca, 1,5 KH/cM KHTHHATHE,
Tpakrop acocura Huc6aran nact yacroranu tebpanummap (IT4T) ru axc-
TIEPHMEHTAN AHUKJIAII HATHKATADH Kyduparmiapey iypcaTin: Jlmmenk
amoprH3atopnapy Bepruxan ITYT um 0,13-0,47 m/c? Exu 3,9-14,26% ra xa-
MalfTHpayy, Kyunananr-ropusontan ITUT Hu aca 0,18-0,426 m/c* éxu 6,6-
16,7% ra xamaiitapanu; KoMGHHALMATAHTAH AMOPTA3ATOPNAD BEPTHKAL
Te6paHMIUIAPHY 25-45%, KHOATAHT-rOPA3OHTAN Te6PAHMIIADHH 3ca 64-
80% ra xamaittapagn. [laxTaummix TpAKTOPHHUHT O FHIIUPATHIH pec-
COpAIATAHAA ONEPATOPHMHT MLl YPHUAATH IIAPOMTIAD MACT YACTOTANH
Te6pannnmap 6yiinya sxumnanamm, 6y sca MTA H¥HD XapakaT TeaHIHHI
2,8 MapTa xaTTanamTapyIL IMKOHHHY Gepa.

XapakaTnaHyBuM MaXTaYIIMK ATPETATHHHET MLI CAMapacHHH, arpe-
raT FUIAMPAKIAPHHANT ONIUAA TeKHCHaruy YpHaTHO, xapakaT Hynuaara
HOTEKHCTMKIAPHH TekUCam Xucobura omUpHII MyMKHH. Jomuk arpera-
THHUHT XapaKAT TEAMUTHHH aMaIa OLIMPUIN Ba KOMOHHALMSUIAHTAH KEHT
Kamponan MTA Hu yurut skumaa Kj/ianuil, arperaTiapii ofiHi ycyn-
Jia MUUTATHWArHra Hucbartan, um yrymu 6¥itnua 40 ¢gowusraya pa Mexsat
capduiu kaMaiitupum 6¥iima 30 odmaraua adyza sKAHTHTHHA KYPCAT/H.

ATperar KOHCTPYKLMACHHMHT MyCTaXKAMJIUTHHA BA TYXTANHIHHA
AXIDUIALT GHian GUp BAaKTAA MATepHAs CHFUMHHH XaM KaMalTHpUIL MTA
HUHT KU 3aXupacump.

Mamuna-Tpaktop mapkumusr 60 (owsM KAmBTAN TAbMHpPIAHral
MaHHAIAPAaH HOOpAT GY/rany yayH ymapHHHT TIYXTA MIUIAUIMHE KHJl-
JUii AXIATAL YIYH HadakaT KOWCTpYKIUMSCHHY Ba HIIa6 YHKapHII Tex-
HOJIOTHSCHHY MyKaMMaJUTAINTHpUL, GaKki TABMUPTIALL CH(ATHHY KU

SXMANALI, KALUIOK X§PKANNK TEXHHKACH arperaTiApuiaH TeXHHK (oiifa-
JI2HAIT JIapaach-CaBuACHHN OIMPHLI XaM Tanab sTunamm.
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cyropuimfan xeiiwn. 1 - 1; 2 - 1,33; 3 - 1,71; 4 -2; § -2,4; 6 - 3,44 wm/c Tesmiknap.
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AJIOBA

Vpuatma wonmx arperaTHra WIIMH XONAaTAA TABCHD 3TYBYH TAUIKH KyMNApHUHT
oimanr cxemacw.

b ls 1

- arperaT PEcCOPANAHTaH MACCACHHHHT OFMPNMK Mapkasuial ofl
UTCUY. KPHBO!

THHMHT YKUraya, KyIhTHBATOP O/ CCKUMSUIAPH TPSMNAPH TASHY
wpaKnApyIHT YIKATAYA, TPAIUITAPHI TeGPATTHYNAPRHHT BATHTA OCHI MOBOJOK-
piraya Gynran ropmsonTan macoda; N z,+Nz, = KyISTHBATOP O Ba KETHHTH CCK-

AP TPAMIIAPHNMHT TASHY FHIMPAKNAPHTA peakiusa Kywiap; | —JpHaTriemn
uTOpra  ocH

Yiuuan  KYpONHHHT HATIDKANOBYH KAPUNUIMTHHHHT TPAakTopra
frran wykraciraya ropusontan macoda; Iy, Iy, I -KeTHRTH FIUINDAKIAP YKWAAH Ke-
T TPSUDIIAD TAsHY FIIUIUPAKTAPWHIHT YKHTaua, arperaT peccopalanTal Macea-
UIHI OFMPIMEK MapKA3IMIAN Tagny FIUMPAKIap YKuraya pa rpagiiUlapHi KeTHHTH
mrrranap TeGpaTrHIAPHHMEE BAIKMIA OCHII OBOJOKNAPHIAYA FOPH3OHTAN Maco-
iRpaty Rpes2 o Ry Ry, . Ry o Ry - KyNbTHBATOPHHHT IPAMWUIAPHIATH HIIYH Op-
WIAPHHHT TOPTHINTA KAPUIUIMK KVWIAPH Ba YNAPHHHT TOPH3OHTAN XaMila BEPTHKAI

WICHN ITYBUMNAPH; G, Ge - FY3a KATOD Opanaph Ho

p OJIMHrA BA Ke-
ira YpHaTHNraH KyNLTHRATOD TPUTHIMAPHHMHT TAfHy FUNAMpaKNapura TabeHpH

OIKA CHMBONTADHHAT KuitmaTiapw 2.1-pacMzia KeNTHPHITAH),
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3-WJIOBA

TMaxTa Tepuin MAIMHACHTA HUTYH XOJATAA TABCHD STYBUN TAUIKH KY4IADHUHT
XHcobiai cxeMacH.

A
L
Mo
7
i
g\
Py P&,

m, - TEPHIN ANMAPATANNET Maccacy; 1,, 1, - axTa Tepunl MATIIHACH peccopaian-
raH MaCCACHUMHT OFUPIIMK MAPKA3NJAH TEPHUI ANNAPATIAPHIN OCHUI KPHBOLIMNMHIID
yignraya, Tepuin anmapamnimnr (G ) oFMpARK Kyunraya ropuaonTan mMacoda; s - nax-
Ta TEPHI annapaTh ¥y3a Katopnap NyWwTANApHTa MOCANHG {ApaKaTIANTANIA
YHra TaBCHp ITYBYR FoiekHenuKIap; P, - Tepunn annapath Fyia KaTopaapHHIHE nyi-
TAIAPUAATH HOTEKHCANKNAPTA MOCTAHMG XapaKaTjaHrania anmapaT Maccacn Kyun-
HIHT" peakupsch (601IKa cHMBOIAPHIHT KuitvaTiapy 2, 1-pachiia KenTHpuiran).
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4-UJIOBA

Fiza gaTop opanapura munos Gepwra MT3-80X+KPT-4 qommik arperaTiHiHr
INUMAPHHIT HA3ADWIt Ba SKCIEPUMCATAN TAXKAK 3THIN KHECHI MABTYMOTAADH

XKapaen Mo Harmxanap
Km/coat
Hasapui JKCIIepHMEHTaN

liprasmit rpa-

AHHHT Tebpa-

AMnapu E

IPH3OHTAI - 39 70 587
5.8 9,0 7,84
6.8 6,0 5,13
8,6 74 623

kPTHKAI - 39 2,53 211
58 3,80 3,12
6,8 480 347
8,6 3,50 2,53
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5-WIOBA

Tam;mg ITWITAH JIMHAMWKABHH BAa TEXHONOIMK xcapaénnapnuur HOpMAJIAHTAH

SKCTIED TaJl KOpp i (yHKURITAp AVTpOCHMANHS KHIMnta (oifmanann-
J1aTHIAH QaHATTHK Bdojanap.
Udopa nomepu Anamatyuk n(pona opUrHHAIH

1 p(ty=1-at

< p)=c"

3 p(r) =e *‘cosP,t

4 p(%) = e “sinf,

5 p()=A,e™™" + A,e 'cosp,t

6 p@)= A" + A, sinf

7 p(1)=A e “"cosB,t-+A,e " "cosf,T

8 pr) = A,e™*'sinP, T+ A, cosB,T

9 p(t) = Ae™"sinB, T+ A& "sinp,T

. pr)=c4"
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6-AJIOBA

OpurnHaIIapra - KOPPENAUWoH (Qykuusiiapra Moc S¥(@) - HopMananraw
TAHON (DYHKLMSIIAP.

JopMyITa !
HoMepH Taceup
2: 2ay (. @
1 St (o) =k=—== (l-—cos P
2 S (w) = il 1
8% (&) = — m,ﬁ_ﬂ.{,

3 1St () (..,+u,—p‘)2+4 3
1 $1(°x‘3'?l+"1)

S T O e R TR
E | 5o ey il +Al"‘z("’l+’2ﬁ+"’2)
# e N C T Y BT
o | oo dmad o bl
T T W W
PO ,al o (o +ef+5) :
7 (o) = (,. ""l"\)""“i 5‘-‘
Ay 7 (m e +__3") s
= (o ra—R) g R
! Al gy (o°+aA+8)
O R O G E C
Ay oy (D)
TR (@ B Heah
o | oripm it lEate
ST= T (A —R) Wk (G B #*
8 (o +23+53)
+———, 12—+ (4 T8
at
* (v =-—l—- -7
10 S (u) ¢,Vz_e s}
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7-WIOBA

JInHAMAKADBYI TH3MM X2DaKTEPHCTHRANADHHY ANMPOKCHMAUMs Kumnuaa ¢oit-
Hanamwlagurad A(@)2 Moxyn kanpati Ba W (s®) y3aTHIX PyHKIHsIApH.

DyHKnHL HoMepH Hdonanap
1 Vaamnm dynxipmsc MOJYNTHENET KsaJIpaTH

K*(T 0> +1)
(1-T,’0?)* +T,’ 0’

2 KJ1-T 0" +T,0?]
(1-T,'0%)* +(T,0+T,'0*)

3 Vaatum Gysaxumaapy
K

T, (jw)+1

4 K
le(j“’)-‘ +T22(jm)2 +T3(jm)+‘
5 KIT, (o) + 1]

T, 0% +T,(jo)+1

g Kfr2o? +T, (jo)+ 1]

T, (jo) +T, 0’ + Ts(jo)+1
1 K,T, ()(D)

T, (jo)T, (ju)+ 1]+ K,

8 K

Tl(jmiTz(jm)H]
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