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1. IHopsinok BbI0OPA U YTBEP:KIACHHUS TeMbl pac4eTHO-rpagu4ecKoii padoTsl

CTy,Z[eHT BBI6I/IpaeT TOT BapUaHT 3aJaHusA, HOMCPp KOTOpPOro cCoBIaaa€T CO CIIMCOYHBIM
MOPAAKOBBIM HOMEPOM, YKa3aHHBIM B CITMCKE I'PYIIIIBI 110 Ta6J'II/IIIe.

Tabnuua — BeiOop Mojien TpaHCIIOPTHOTO CPEICTBA

Ne Monenn No Monenn Ne Monenn

BapUaHTa ATC Bapuanta |ATC BapUAHTA ATC

1 3NJI-3250 11 Bomxannn 6270 21 "A3-33086

2 MA3-4370 12 JInA3-4292 22 YA3-31512

3 KamA3-5320 13 VA3 IIpodu 23 31J1-433360

4 borman A069 14 Co601s NN 24 "'A3-2705

5 I'A3-33104 15 MA3 54402L 25 KamA3-4308

6 T1A3-3206 16 KAMA3 52222 26 KpA3-6510
(A5)

7 VPAJI-5557 17 VA3 469 / Hunter 27 KamA3-4310

8 1"A3-3307 18 1"A3-33023 28 "A3-31029

9 11A3-3205 19 1'A3-3221 29 YPAJI-63685

10 VPAJI-4320-01 20 1"A3-3302 30 MA3-6430

2. TemaTnka KypCcOBBIX IPOEKTOB

BBINTOTHUTE TATOBBINM pacyeT, AUHAMUUYECKAN pacyeT, SJKOHOMHUYECKYIO XapaKTepUCTHKY,
pacueT MexaHu3Ma CLEIUICHHUS TPAHCIIOPTHOIO CPEACTBA COITIACHO BAPUAHTY.

Meroauka BeInoiHEHUS TpuBeacHa B [Ipunoxenun 4.
3. CTpyKTYypa U cofepKaHue pacyeTHO-TpadpuIecKoi padoThl

KypcoBoii MpoeKT MOJKEH OTBEYATh CISAYIONINM TPEOOBAHUSM K CTPYKTYPE:
— BBEJICHHUE;
— OCHOBHAsl 4acTh;
— 3aKJIIOYCHUE;
— CIIMCOK WCIIOJIh30BAHHOM JINTEPATYPHI.
B pabote MOTYT OBITH IPUIIOKEHUS.

IHopsinok opopmiieHus1 pacueTHO-rpapuIecKo padoThI

KypcoBo# MpOEKT BBINOJIHSAETCS Ha KOMIIBIOTEPE HA CTaHAAPTHBIX JucTax A4. Tekcr
reyaTraeTca Ha OJJHOM CTOpoHE jucta. Ha cTpanuie gokHo pacmodsiararbest 28-30 cTpok.
Mesxknycrpounblid uaTepBaJ — 1,5, mpudr rekcra — 14 (Times New Roman), B Tabiunax -
12, B moacTpounbix cHockax -10. TekcT rmeuyaraercss CTpPOYHBIMH OyKBaMu (Kpome
3arjaBHBIX), BRIPABHUBAETCA M0 IIMPUHE C UCIIOJIH30BAHUEM MEPEHOCOB CI0B. Ha TUTYIEHOM
JUCTE HAAMKUCh: KypcOBOM mpoekT mneuatatorcs 18 mpudrom. I[loguepkuBanue cioB u
BBIICIICHUE WX KypCHBOM BHYTPH camMoi paboThl He nomyckaercs. OmHako 3arojiOBKH U
MOA3aroJIOBKA MpPHU TMeYaTaHUU TEKCTa MHUCHbMEHHOW palOOThl BBIACISIOTCS MOIY>KUPHBIM
mpudToM. AOG3aIHBIN OTCTYIT TOKEH COOTBETCTBOBATH 1,25 ¢M U OBITh OJIMHAKOBBIM IO
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BCeil padore.

OpueHTUPOBOYHBIN 00BEM pacueTHO-Tpaduueckor padoTsl coctaBisieT 40-50 cTpanuly
B nanHbiii 00beM HE BXOAST MPUIOKEHHS W CIHUCOK HCIIOIb30BaHHBIX HMCTOYHUKOB. Ilo
COTJIaCOBAHMIO C TIpenoaBareaeM 00bEM paboThl MOXKET ObITh YBEIHUEH.

CrpaHulbl, Ha KOTOPBIX U3J1araeTcsi TEKCT, TOJKHBI UMETh NOJIS: JieBoe -30 MM, npasoe
- 10 mm, BepxHee - 20 MM, HIKHee - 20 MM.

B Tekcre pabotel «BBenenwe», Ha3BaHue riaB, «3akimrodeHue» U «Crmcok
MCIIOJIb30BaHHOM JIUTEPATYPHD) MeYaTatOTCs (HAUUHAKOTCS) C HOBOW CTPAHMUIIBI.

PaccrosiHue Mexay 3arojIoOBKOM W IO/A3aroJIOBKOM, 3aroJIOBKOM U MOCHEAYHOUIUM
TEKCTOM, TMOJ3ar0JOBKOM U MPEABIAYIIUM TEKCTOM OTIENSAIOT JBYMSI TOJYyTOPHBIMU
MEKCTPOUYHBIMU MHTEPBAJIaAMU, a MEXKAY MOA3aroJIOBKOM U MOCIEIYIOIIUM TEKCTOM - OJHUM
MOJIYTOPHBIM MEXCTPOUYHBIM UHTEPBAJIOM.

['1aBbl MUCHMEHHBIX PabOT HYMEPYIOTCA apaOCKUMU IU(ppaMu U TOTHKHB HAUMHATHCS
C HOBOU cTpaHullbl (Jiucta). Homep rinaBel cocrout u3 yucna: 1, 2 u T.1.
3arosoBku  (MOJ3arojIOBKM) pacrojiaraloTcsl IIEHTPUPOBAHHBIM  (TIOCEpPEANHE TEKCTA)
CIIOCOOOM.

CTpanuubl NHMCbMEHHBIX PadoT [JO0/LKHBI HMeEThb CKBO3HYK HYMepPaUUIo
apadckumu nudpamu mo Bcemy Tekcty. Homep cTpaHMubl NPOCTABJISIIOT B NMPaBOM
BEepPXHEM YIUIy MOJisi CTPaHUUbI 0e3 TOYKH B KoOHme. IlepBoii cTpaHulled NMUCbMEHHOU
paboTHI ABNISIETCS TUTYIbHBIN THCT. OH HEe HyMepyeTcs. B pabore BTopoit cTpaHutieit siBisieTcst
coJiep>KaHue.

TuTynbHBIN JUCT JOMKEH COJEPKaTh HAWNMEHOBAHHME YYCOHOTO 3aBeACHUS, (OPMBI
oOyueHus, o003HauUeHHE XapakTepa paboThl (KypcoBas), ee TeMy, paMuinio, uMs, OTYECTBO
BBITIOJTHUBILIETO €€ CTYJIEHTa, HOMEP Kypca U TPYMIbl, YUCHYIO CTENEHb, JOJDKHOCTh WU
y4EHOE 3BaHHUE HAyYHOTO PYKOBOJUTENS, €ro (haMuiInio U MHUIMANbL, rpadsl «Jlata caaumy,
«JlommycTuTh K 3amurey, «Jlata 3amute, «O1ieHKa», MECTO U T'0Jl HalkCcaHus padoTHhl.

Ornasienue paboThl, KOTOPOE CIEAYEeT MOCe TUTYIBHOTO JIUCTA, JTOJDKHO COAEpKaTh
Ha3BaHUS DJIEMEHTOB CTPYKTYphI pabOThl U HOMEPA JTUCTOB, C KOTOPHIX OHU HAYUHAIOTCS.

Hcnonb3zyembie B paboTe HOpPMATHBHBIE aKThl IMPU IEPBOM YINOMHUHAHUU O HHUX
HE00X0MMO 0003HAYATh MTOJIHBIM HAMMEHOBAHHEM aKTa C YKA3aHHEM B CHOCKE O(PHUITUATHLHOTO
MCTOYHUKA MyOJIMKAINK, a B TaJbHEUIIIEM — [0 YCMOTPEHUI0 cTy/ieHTa. Eciu B nanpHeiem
CTYJIEHT OyJIET UCTIOIH30BaTh B padOTe COKpANIEHHOE HANMEHOBAHUE aKTa, TO TIPH MIEPBOM €T0
YIOMUHAHUU HEOOXOJUMO TOCJIE€ YKa3aHWs IOJHOTO HAMMEHOBAHUS yKa3aTh TaKXe TO
COKpAIllEHHOE HAauMEHOBAHWE, TI0]T KOTOPHIM JaHHBINA akT OyAeT GUrypupoBaTh B TEKCTE.

[Ipu MCnONB30BaHUU JTUTEPATYpPbl U LIUTUPOBAHUU OTACIBHBIX HAYUYHBIX MOJOKEHUN
CTYJCHT 00si3aH OCYHIIECTBIIATh B CHOCKAX CCHUIKM Ha aBTOPOB M HMCTOYHUKH, OTKYyJa OH
3aMMCTBYeT MaTepuas ((pamMuwivs W HMHHUIMAIBI aBTOpa, Ha3BaHUE pabOThl, MECTO U TOJ
W3/1aHUs, KOHKPETHAsl CTpaHuUIla, OTKY/la 3aMMCTBOBaHa IIUTATa).

[IpsiMoe 1UTUPOBAHKME B TEKCTE 00s13aT€IbHO OGOPMIISIETCS C MOMOIIBI0 KaBbIUeK. B
ciy4yae OyKBaJIBHOI'O BOCIIPOM3BEICHUS TMOJIOKEHUN HAyYHBIX TPYIOB 0€3 yKa3aHHs Ha UX
Ha3BaHMs U aBTOPOB KyPCOBOM MPOEKT K 3aIIUTE HE JOMYCKAETCS.

Marepuan B CHUCKE MCIIOJIB30BAHHOM JIMTEPATYpPhl CIEAYET CrPyNIUpPOBATH
cienyronuM oopazom. Jluteparypa B andaBuTHOM TOpsiKe 10 (pamuiusaM aBTOpoB. CChUIKU
JIOJKHBI COZIEpPKaTh (haMUIIUI0 ¥ WHUIIMAJIBI aBTOpA, OCHOBHOE 3arjiaBUe, CBEJICHUS K HEMY
OTHOCSIIUECS, CBEICHHS 00 W3IaHUU, MECTO M3JaHUs, U3AATeIIbCTBO, 1aTy U3TaHUS U 00BEM
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(HaMeHOBaHHUE MEPUOTUIECKOTO U3/IaHus, TO U HOMEP BBIITYCKA).

B croucke WCHOIB30BAaHHBIX MCTOYHHUKOB JOJDKHBI OBITH YKa3aHbl TOJBKO T€
MaTepHalibl, Ha KOTOPbIE UMEETCsI CChUIKa (CHOCKA) B paboTe.

Ecnu B KypcoBOM MPOEKTE HUMEIOTCS MPHIIOKECHUS, UX HEOOXOIMMO MMPOHYMEPOBATh.

Bce JUCTHI pacueTHo-TpaduuecKoit paboThI JTOTKHBI OBITH
npoHymepoBaHbl. Hymepanusi cTpaHul] B KypCOBOM IPOEKTE JOJDKHA OBITh CIUIOIIHOM.
CTyneHT OoTBe4aeT 3a IrpaMOTHOCTh M aKKypaTHOCTb O(QOPMIIEHHS pacyeTHO-TpaduuecKon
paboTHI.

Hannmame rpammartndeckux, opdorpaduyecknx W MYyHKTYAIlMOHHBIX OMIMOOK JIHOO
HeOpexxHoe odopmileHHe paboThl MOXET MOCIYXUTh MPHUUYMHON HEYAOBICTBOPUTEIHHOM
OLICHKHU pa0OTBHI.

[ToncTpoyHble CHOCKH CO CCHIJIKAMH Ha MCIIOJIb30BAHHBIE MCTOYHUKHU JTOJKHBI UMETh
CIUIOIIHYIO HyMEpaIuio.

IHopsinok npeacTaBjIeHUs1 pacyeTHO-TpaguuecKoi padoThl HA 3aALIUTY

KypcoBoii mpoekT, MOoAroTOBIIEHHAsT CTYJEHTOM B OKOHYaTelbHOM (opme, AOmKEeH
OBITh MIPE/ICTABIICHA JIEIONPOU3BOIUTENIO KaeIphl B CIEAYIONIEM KOMIUICKTE:

B MMCbMEHHOH opMe B NPOIIMTOM, CKPEIVIECHHOM BHJIe — 1 IK3eMILIAp;
B JIEKTPOHHOU (popMe MOCpPeCTBOM HANPABJICHHUS HA JJIEKTPOHHBINA MOYTOBBIN aJpec
kadeapsl TIC ttm@chebpolytech.ru — 1 3Kk3eMIIAPp.

Jlenonpoun3BoauTtens Kadeapsl Mociie perucrpauuu (Gakta W JaThl CJa4d PacdyeTHO-
rpaduyeckoil paboThl EpeacT ee i MPOBEPKU HAYUYHBIM PYKOBOIUTENEM.

[lepenaua pacueTHO-rpaduyeckoil padOThl B 3JIEKTPOHHOU (opMe MOKeT ObITh
OCYLIECTBJE€HA IyTEM HANpaBIEHUS €€ CTYJACHTOM HENOCPEJACTBEHHO HAayYHOMY
PYKOBOJUTEIIO IO 3JIEKTPOHHOM MOYTE.

[locne mocTtymieHus pacdyeTHo-rpaduueckoil paboTel Ha Kadeapy HayyHBIH
PYKOBOJIUTENH MPOBEPSIET €€ B TeueHHe 14 KaJeHAapHbIX JHEW ¢ MOMEHTa MOCTYIUICHUs Ha
Kadeapy, mociae 4ero BO3BpAIIAET €€ JEIONPOU3BOJIUTEII0 CO CBOMM OT3hIBOM. B 0T3bIBE
YKa3bIBAIOTCS CIAEAYIOLINE MOJI0KECHUS:

— HaMEHOBaHME Y4eOHOr0 3aBefieHus, Kadenpol, GopMbl 00yUEHUS;

— 0003HaUeHME XapaKTepa padoThl (KypcoBas), ee TemMy;

— (haMuIIHIo, UMsI, OTYECTBO BBITIOJHUBIIETO €€ CTY/IEHTa, HOMEP Kypca U IpyMIIb;

— YUYEHYIO CTEIeHb, IOJDKHOCTh WIIM YUYE€HOE 3BaHHE HAyYHOTO PYKOBOJUTENS, €r0 (paMHUIIUIO U

WHULINAJIBL;

— COOTBETCTBUE NPEACTABICHHOIO pacyeTHO-Tpaduueckoi padboThl OOHMIMM TpeOOBaHUSM,

YKa3aHHBIM B pazjenie 1 Hactosumx MeTtonuecknx peKOMeH1alum;

— COOTBETCTBUE CTPYKTYPBI pacyeTHO-rpaduueckoil paboTbl TpeOOBaHUSAM, YKAa3aHHBIM B

paznene 3 HacTosmKMX MeToAMYecKX PeKOMEHJalui;

— COOTBETCTBUE O(OpMIIEHHS pacyeTHO-rpaguueckoil paboThl TpeOOBaHUSAM, YKa3aHHBIM B

pazzeine 4 HacToAUX MeToANYECKUX PEKOMEHTAITN;

- yKa3aHHM€ Ha MMEIOLIUECS B KypCOBOM IPOEKTE HeAOoCTaTKu (Kak mo ¢opme, Tak U IO

COJIEpKaHUIO PadOTHI), HE NPENATCTBYIOIINE JOIYCKY MPOEKTA K 3aIIUTE;

— BBIBOJI O BO3MOXHOCTH JIONyCKa pacyeTHO-rpapuuecKoi paboThI K 3aIIUTE;

— BOITPOCHI K 3aILUTE;

— mpeyiaraemasi hopma 1 J1ata 3aiuThl pacdeTHO-rpaguieckoil paboThl (ycTHas (OYHAS WU
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JTYCTAHIIMOHHA ).

B ciyuae ecnu mocTaBlieHHBIE HAYYHBIM PYKOBOJIUTEIEM BOMPOCHI HE SICHBI CTYJICHTY,
OH BIpPAaBE YTOYHUTh WX Y HAYYHOIO PYKOBOAMTENS JIMYHO WM JUCTAHIIMOHHO dYepe3
AJIICKTPOHHYIO TTOYTY.

B cnyyae ¢opmynmpoBaHUs HaydHBIM PYKOBOJHMTEIEM BBIBOJIA O HEBO3MOXKHOCTH
JIOTTyCKa pacueTHO-TrpaduuecKoi paboThl K 3alIUTe KypCOBOM MPOEKT MOJICKHUT MOATOTOBKE
3aHOBO C YYETOM 3aMCUaHHM, YKa3aHHBIX HAy4YHBIM PYKOBOJWUTEIEM, W IIOBTOPHOMY
MIPEACTABICHHIO HA 3AIMTY B MOPSJIKE, MPETyCMOTPEHHOM pa3jiesiaMu 3-5, TOMY K€ HayYHOMY
PYKOBOJIUTEIIIO.

Hopsinok 3ammMThI pacyeTHO-rpaguUecKoi padoThl

3ammTa pacueTHO-Tpaduyeckoi pabOThl MOXET MPOBOJUTHCS TOJBKO HAYYHOMY
PYKOBOJUTEIIO.

3amura pacueTHoO-rpaduueckoid paboOThl MTPOBOAUTCS B (opme, YCTaHOBIECHHOU
Hay4YHbIM pyKOBOJuTENEeM. Takke C coriacusi Hay4YHOr0 pPYKOBOJAUTENS WIM IO €ro
MPEII0KEHHIO, BRIPAXKEHHOMY B OT3bIBE, BO3MOKHA 3alllUTa pacuyeTHO-rpaduyecKoit paboThl B
dbopme gokimaza Ha KOH(PEpEeHUUH WIM HWHOM HAaydYHOM WJIM HAy4YHO-TIPAKTUYECKOM
MeponpusATUU (IIPU HAJTUYUU TAKOTO MEPOIPHUATHUS B CPOKU, YCTAHOBJIEHHBIE UIS IOMyCKa K
ceccum), Wik B (popme NoKIaza Ha CTyJEHYECKON HayyHOW KoH(pepeHuuu. B 3Tom ciyuae
BO3MO>KHA PEKOMEHAIIHs HAYYHOTO PYKOBOJUTENS K OITyOJIMKOBAHUIO TE3UCOB BBICTYIUICHHUS.

[Ipu yctHO#! ¢opMe 3amUTHl pacueTHO-TpadUIECKON padOThl CTYIEHT JOJIKEH
IIOATOTOBUTH OTBETHI HA BOIPOCHI, IOCTABJIECHHBIE EMY Hay4YHBIM PYKOBOJIUTEIIEM B OT3bIBE.

HayuHblii pyKOBOIWTENF BIpPAaBE IO CBOEMY YCMOTPEHHIO 3aJaBaTb CTYJIEHTY
JOTIOJIHUTEIIBHBIE BOIIPOCHI JUIsl IPOBEPKH YPOBHS M KauyeCTBa OCBOCHMS MM 3HAHHUM I10 TEME
pacueTHO-TpaduuecKoi paboThl, a TAKXKE AJIs TONOJIHUTEIBbHON TPOBEPKH CAMOCTOSTEILHOCTH
BBITIOJIHEHUS paCYETHO-TpaPUUecKoil padoThI.

[Io uroram 3amuUThl Hay4YHBIA PYKOBOJIUTENb OMpPEAEseT, MOXET JM ObITh 3aliuTa
3auTeHa, WK TpedyeTcs MOBTOPHAS 3alIUTa.

[Io wroram mnepBoHayanbHOW WM (B Clly4ae €€ HeyJayu) MOBTOPHOM 3alllUTHI

pacueTHo-rpaduyeckoil paboThl HAyYHbIN PYKOBOJUTENb CTABUT OTMETKY O 3alllUTE PacCueTHO-
rpaguyeckoil pabOThl B 3aU€THOW KHUXKE CTYACHTa, B BEIOMOCTH M Ha TUTYJBHOM JIHCTE
paboTHI.
IHocae 3alUTHI, OT3BIB M KYPCOBOM NPOEKT MOMJIEKUT CKAHUPOBAHUIO CAMUM CTYACHTOM
U 3aJIUBKe B JJIEKTPOHHYK HH(OPMALMOHHO-00pa30BaTeJbHYI0 cpeay (JJeKTPOHHOe
nopr¢osauo) Yedokcapckoro uHcruryra (puminunana) MoCKOBCKOr0 MoJUTEXHUYECKOI0
yHuBepcuTeTa mo aapecy http://students.polytech21.ru/login.php, nocie yero pabora B
MMCbMEHHON (popMe MEpeNlatoTCsl CTYACHTOM JAEIONPOU3BOIUTENIO JJI XPAHEHUS B apXUBE
Qunnana.

IlepeyeHb OCHOBHOM M JONMOJTHUTEIbHON Y4eOHOI JIUTEPATYPBI, HEO0OXO0TUMOI J1JIA
HAINMMCAHUS PAacYeTHO-TpapuuecKoi padoThl
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MWHHUCTEPCTBO HAYKH 1 BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YYPEX/JEHUE
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, Tpynmna , ¢opmbl 00yuyeHust

HanpagJjeHHocTs (mpo¢uib) NporpaMmMsl

JAucuunianna

HaunMmeHOBaHHE TeEMbI

PykoBoaurenn

1. IlpeacraBiaeHHasi padora COCTOMT M3: BBEJICHUS, rJ1aB OCHOBHOM YacTH

CIMCKa UCMOJIb30BaHHON JIUTEPATYPbI

2. OueHka KayecTBa BbINOJHEHUS] pacyeTHO-Tpaduyeckoii padoThbl

, 3aKIIIOYCHHS U

Ounenka
Ne K (mo 5
wn pUTEpPHH OLIEHKH AIILHO
W 1mKase)
2.1. | AKTYyaJIbHOCTh TEMATUKH MPOEKTA
2.2. | JIOTMYHOCTb U CTPYKTYPUPOBAHHOCTH TPOCKTA
23 CaMocTOATeNbHOCTD U3JI0KEHUS M 00001IIeHNs MaTepHralia, HHTepIpeTaluu
"~ | HOJTYYEHHBIX PE3yIbTaTOB, 000CHOBAaHHOCThH BHIBOJIOB
XapakTepHuCTUKa UCIOJIBb30BaHUS B IPOEKTE UCCIIE0BATEIBCKOTO
2.4 | uHCTpyMeHTapHs (aHaIKM3a, CUHTE3a, CTATUCTUKO-MAaTeMaTUYECKOM
METOJIOJIOTHH, TTAKETOB MPHUKJIAHBIX TPOTPaMM U T.I1.)
KauecTBo npoBeneHHOro nccienoBanus (MOIHOTa 0030pa HCTOYHUKOB,
2.5 | 000CHOBAaHHOCTB THITOTE3, BELIOPAHHBIX METOJIOB UCCIICIOBAHUS U JAHHBIX TSI
aHajm3a)
26 PesynbTarel mpoekTa (HOBU3HA, TEOPETHUYESCKAS U TIPAKTHYECKas 3HAYMMOCTh U
" | IpUMEHUMOCTH)
KauectBo odopmiienns mpoekra (00muid ypoBeHb TPaMOTHOCTH, CTHITh
2.7. | U3M0XKEeHHsI, KAaUeCTBO MILUTFOCTPAIUi, COOTBETCTBHUE TPEOOBAHUSIM T10
0(hOpPMIIEHHIO)
Onenka oopmIleHUsI TPOEKTa B COOTBETCTBUU C TPEOOBAHUSIMU,
2.8 | comepxkammuMuca B MeToAMYECKHX YKa3aHUSAX MO BBIIIOJIHEHUIO paCUYE€THO-
rpadudeckoil paboTbl
29 Hcnonp3oBaHue B MPOEKTE COOTBETCTBYIOIIUX HAIMIPABICHUIO HceIeN10BatNs
HCTOYHUKOB JINTEPATYPHI, PE3YJIbTATOB HAYYHBIX HCCIICTOBAHUIN
Pexomenayemas oueHka 3a MpoeKT (He 00s13aTeNNbHO cpeHee apudMeTHIecKoe U3
JTAHHBIX OI[EHOK)

3. 3ameuaHusi 10 NOArOTOBKE M BHINOJHEHUIO PacuyeTHO-Tpadpuyeckoii padoThl

4. KypcoBoii mpoeKT cOOTBETCTBYET (He COOTBETCTBYET) NMpeAbABJIsiEeMbIM TPEOOBAHUAM,
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KoMIeTeHIuH cpopMHUpPOBaHbI (He c()OPMHPOBAHBI), 3aC/TyKMBaeT (He 3aCJIy;KMBaeT)
MOJIOKUTETbHOM OLIEHKH U MOKeT (He MOKeT) ObITh JIoNyIlleHa K 3amuTe (Hy)KHOe TTOTYePKHYTH)
5. JlonoJIHUTeIbHbIe KOMMEHTAPHH K NPOEKTY

« « 202 T

(TOAIYCH PYKOBOJHUTEIS)



[Ipunoxenue 4
I'JIABA 1. TATOBBIA PACUET

TsaroBplii pacyer yCTaHAaBIMBACT CBSI3b OCHOBHBIX KOHCTPYKTHBHBIX
napaMeTpoB aBTOMOOWJISI, €0 arperaToB M MEXaHU3MOB C TSITOBO-CKOPOCTHBIMU
CBOMCTBaMU aBTOMOOUJIS.

3ajaueld MPOEKTUPOBOYHOIO  pacyeTa TACOBOTO  pacyeTa  SABISETCS
OTpe/ieNiecHNe OCHOBHBIX MapaMeTpoB ABHUTaTeNs (MaKCHUMallbHas MOIIHOCTH N, ,
yTJI0Basi CKOPOCTh BpAIIEHUsSI KOJIEHYATOr0 Bajia MPU MaKCUMAIbHOU MOIIHOCTH ®y )
U TpaHCMHUCCUU (TIepellaTOYHBIC YMCiIa TIaBHOW mepenaun U, , KOpOOKH mepenad
U ), KOTOpbIE 00ECTIeYNBAIOT MaKCUMAIIbHYIO0 CKOPOCTh JIBUKEHHSI aBTOMOOHJIS T10
OOBIYHBIM JOPOTaM M BO3MOXXHOCTb JABM)KEHHUS IPU MOBBIILIEHHOM CONPOTHUBIIEHUU
JIOPOTH.

1.1 IMOCTPOEHUE BHEIIIHEN CKOPOCTHOM
XAPAKTEPUCTHUKMU JIBUT' ATEJIS

1. O0mue cBeaeHus

OcCHOBOI [J1 TSATOBOTrO pacyeTa aBTOMOOWJISL SIBJISIETCS BHEIIHSISI CKOPOCTHAS
xapakTepuctuka pAurarens (puc. 1.1), KoTOpble TMOKa3bIBAlOT H3MEHEHUS

3¢ (peKTUBHON MOIIHOCTH ABUTATENs N, , KPYTALIEr0O MOMEHTa M U YyAEIbHOTO
E

pacxoza TOIInBa oT YFHOBOﬁ CKOPOCTH BpalllCHUA KOJICHYATOTI' O Of .
9r BaJIa
Ne Ne.xn
' 1 Me Ne }
Me Hu | —‘: N B Me. Hu *
k L. r/kBr |
|
|
hﬁjnun Dy E!‘J-N [l),;_ "o, Oin g Oy Doax 0
Cl) 6)

Pucynok 1.1 — BHeniHue CKOpoCTHBIE XapaKTEpUCTUKH JABUTATEIIEH:
@) AU3eNbHBINA JBUTATENb; 0) OCH3NHOBBIN TBUTATEIH

ITo ocu abcuuce OTKIAABIBAIOT B MACHITa0E COOTBETCTBYIOIINE 3HAUCHUS
YIJIOBOM CKOPOCTH BPAILCHUS KOJIEHYATOIO Bajla JIBUTATEII:
- ®,,y - MUHUMQJIBHO YCTOIuYnBas paboTa IBUraTess

- 171 OEH3MHOBBIX JABUTATENEH Wiy = 65—
75

- JUISL QU3EJIBbHBIX IBUTATENEH My = 75 — 85

1



- ®y - IPU MAKCUMAJIbHOM KpyTsiieM MoMeHTe (= (0,6 — 0,8) -@v );
()%

- ®y - TpPHU MAKCUMAJbHOM MOUIHOCTH (HOMHHAJIbHAs YTJIOBas CKOPOCTH)
ONPENEIIAECTCS 10 IPOTOTUITY WIIH AAETCA B 3aJaHUU;



- ®,, - MaKCUMAJIbHOW MPH MOJHOH ITOAAYE TOILINBA
Y - nus qBurateneit 6e3 orpaHuYUTENe YyrioBOi CKOPOCTH — OEH3UHOBbBIE
®,, =(1,05-1,1) -0y, IN3CITbHBIX =(1,1-1,15) -on
X Opax
- JUISL IBUTATEJIEN C OTPAHUYUTENIEM YTIIOBOMU ®,, =0y.
CKOpPOCTH X

2 Omnpenesienne 3Ha4YeHUl 3PPEeKTUBHOM MOLIHOCTH VISl XapaKTEePHbIX
TOYEK

TOYKA A

[ToTtpeOHass MOITHOCTH JBWTraTeNis N, TPU MAKCUMAJIbHOM CKOPOCTH

aBTOMOOWJIS C pa3pelIeHHO (IOIHO) Meg:coﬁ (Touka A) onpenensercs:
K -F Y -V 1

v
Nu:( B A4 MAX 4 v Maxy KBm,
1000 1000 Nyp
rae H-¢ .
K, - k03 dunmeHT odTeKaeMOCTH aBTOMOOHIIS, - ILIOWaib J1000BOH
a0
TMOBEPXHOCTH, ' ; Uwix - MAaKCHMAalbHas CKOpPOCTh aBTOMOOMIS, &

C

Vo - KOOPOUIIMEHT COMPOTHBIICHUS JOPOTH MPH MaKCUMAalbHOW CKOPOCTH; G, - BEC
aBTOMOOWJISA, H ; Nrp - KOA(DPPUIUEHT NOJE3HOTO JIEHCTBUS TPAHCMUCCHH.

[Tpubnmxennpie 3HaueHHs KodpduimeHTa 00TEKaeMOCTH aBTOMOOWIIS
BBIOMPAIOTCS 1O CJIEAYIOMINUM KPUTEPHUSIM:

- TOHOYHBIH aBTOMOOMIIb K,=0,15-0,2 ;

- JIETKOBOM aBTOMOOWIIb ¢ 00TekaeMoi (popmoii ky3oBa K,=0,2 - 0,32 ;

- IETKOBOI aBTOMOOMJIb C HeoOTekaemMoii (popmoit ky3oBa K,=0,35-0,6;

- TPy30BOi1 0OpTOBOI aBTOMOOMIb K, =0,5-0,7 ;

- ¢ Ky30BOoM Gypron K,=0,5-0,6;

- aBTOOYC KaroTHOM K, =045-0,55;
KOMITIOHOBKH K, =035 - 0,45 ;
- aBTOOYC BaroHHON KOMITIOHOBKH
- K, yBeIu4yuBaeTcs Ha 15 — Ha KaXKJbIN MPHUIIET aBTOMOE3/1a.
25%

[Tnomanp 1060BOM MOBEPXHOCTH OMpeeseTcsl NpUOIMKEHHO 1Mo hopMyiam
- JUIsl TPY30BBIX aBTOMOOMJIEN U aBTOOYCOB:
F,=B-H,,
- JUIS JIETKOBBIX aBTOMOOMJIEH:
F,=0,78-B,-H,,
re B - KoJies KOJieC aBTOMOOWIS, m ; B, - Ta0apuTHas IIMPUHA aBTOMOOWIIS
(Hambonpiuas), v ; H, - TabapuTHas BEICOTa aBTOMOOMIIS (HauOoJIbIas), u .
Bec aBroMo0Oms onpenensercs mo Ggopmyiie:
G,=m,-g= [mo + (70 +myg) - npyec + mrP]' g



rJie mo - Macca CHapsSHKCHHOTO aBTOMOOWIIA, ke ; My,c - YHCJIO TMACCaKHUPOB, eo.
C

m,, - Macca rpy3a (aJsi Tpy30BOro aBTOMOOUJIS - TPY30MObEMHOCTD, IS JIETKOBOTO

aBromMoOuns - 25—  xe); m, - Macca Oaraxka OJHOTO TacCakwpa (sl JIETKOBOTO
50



aBTOMOOMJIS - 10 ke , 11 MEXKyHApOIHOTO aBToOYyca - 21 k2, aBBTOOYCOB MECTHOTO
cooO0mIeHHS - 11 2 ).

Koadduiment conpoTuBiieHHs AOPOTM MNPU MaKCUMAJIbHONH CKOPOCTH W,
BXOJUT B HMCXOJHBIC JaHHBIE M 3aJIal0T PaBHBIM KOA(DPUIMEHTY COMPOTHUBIICHUS
KaueHUIO f TPU MaKCUMaJIbHOM CKOPOCTH aBTOMOOWJIS, pa3BHUBAaEMOl Ha paBHOMU
TOPU3OHTAIBHOM nopore (s achanbToOeTOHHOM - v, = 0,007 — 0,02 ).

Jlns  rpy30BBIX aBTOMOOWJIEH \, 3aJal0oT B JWala30HE 3HAYCHUI
v, = 0,025 — 0,035 .

KII/] TpancMmuccuu nrr - MeXxaHW4eckuil K0d(pPHUIMEHT MOTeph HA TPEHUE C
y4€TOM YHClia nap 3yOuaThIX Mepejiad B KHHEMATUYECKOM CXeMe TPaHCMHCCUU
IPOTOTHUIIA ABTOMOOHIIS: o

TP :nX.X..nU -nKk ’

rae m, , - KIIJ], xapakTepusyromuil notepu xoiocroro xoxa (ny .x. =0,96 );ny - KIT

HWIMHIPUYECKON TEpEeaadn Ny =0,985 ); nxe - KIIJ xoHudeckod mnepenayu
(N =0975); ¥ ny - YKCIO Map, COOTBETCTBEHHO, LIMJIMHIPUYECKUX U KOHUYECKUX
n

i

nepeaay, OINpeNeNsieMbIX M0 KUHEMATHYECKON CXeMe TPAaHCMHUCCHUU MPOTOTHUIIA
aBTOMOOUJIS.

Jns aBTOMOOUIIeH, UMEIOIIUX B TPAHCMUCCUU TUJIPABIMYECKUE Tepeaun
(rugpoTtpanchopmaropsl, Tuapomydter), KIIJ TpancMuccuu paBeH MpOU3BEICHHUIO
MEXaHNYECKOT 0 Y TUAPABINYECKOTO Ny KII:

Num
Nze =Nyr Ny -
HaunbGomnbmme  snavenmst  KIIJ  ruaporpancpopmaropa v = 0,85 — 0,92

T
AOCTUKUMBI TOJIBKO IIPpU OITUMAJIBHOM IIEPCAAaTOYHOM OTHOHICHHMU B IIPCACIax

O,Z - 0,8 . KIIJI runpomydTsl nms paBeH MepeaTOYHOMY OTHOIIEHUIO @

YTIIOBBIX
[Q) H
CKOpOCTEH TypOUHBI wr U THAPOHACOCA ®y TUAPOMYQTHI.

TOYKA B

HoMunanpHass MomiHOCT, (B TOUke B) ompeaensercs 1o Gopmylie

Jleiinepmana:
Ny = N, , , kBm,

T v
A= () 3

MON Oy (V)Y

rae a.b.c - smnupudeckre K03()OUIMEHTDI, XapaKTEPU3YIOIINe THIT JBUTATEIIs
- U1 OEH3WHOBBIX ABUTAaTENEH a,b,c=1,0;
- 19 n3e JIeu



TOYKA C  a=053, b=1,56 c=1,09.

[ o, ®, ®,, ]
N =NMAX-|a-( Y+b( Y —c( ), kBm.

M

L N N ()] N J



TOYKA JT

MoOIHOCT NP MUHHUMAJIBHO YCTOMYMBOM YTJIOBOM CKOPOCTH KOJIEHYATOI'O
Baia asurarenst N, ompexaensercs mo ¢opmyne aias Touku C, TOIBKO BMECTO My

[NOACTABJIACTCA 3HAUCHUEC My -
— |_ ® () () —|
N N ca- ( MIN ) +b( MIN )2 _C( MIN )3| , KBm.

MIN MAX y O‘)N J

oV ®
3. OnpenesieHue KPyTALIEro MOMEHTA JIJI1 XapPAKTEPHBIX TOYEK
KpyTsmmit MmomeHT aBurarens M st XapaKTEpHBIX TOYEK OMPENETSIOT TI0
EX
COOTBETCTBYIOLIUM 3THM TOYKAM 3HAUYEHUSIM ®py U N, :

My 1000 , H-m.

EX

®
EX

4. Onpenesenne yaeJabHOT0 pacxoaa iy
TOILTHBA

Y,IICJILHBIﬁ pacxon TOILNIMBA 8r Ha  PCIKUMaAX, COOTBCTCTBYHOIIUX
X

XapaKTCPHBIM TOYKaM OIIPCACIIAFOT I10 MYIJIC:
paxrep penensfor o ggpuynes, 7
gEngEW'L"‘b'( )+ ) )

On J KBm - u

Oy
rae da',b',c’ - smnupuyeckre Ko3PPUIUEHThI, XapaKTepU3YIOIue TUIT IBUTATENs

- 11 OCH3MHOBBIX JBUTATENIeH a' =1,2;h' =1,0;¢' =0,8 ;
- I qu3esien o' =b' =1,55;¢'=1,0,
g , - MHUHUMAJBHBIH YyJIEIbHBIM PAcXoJi TOIUIMBA (MMPUHMMAETCS IO MPOTOTHILY),

MI
Ey

Z .
KBm - u N, =f(or) ,

Jlis  Oonee TOYHOTO BBIMOJHEHUS KPHUBBIX 3aBUCHUMOCTEM
M, =f(or) U g =f(wr) HEOOXOAUMO OINpEAENEeHUE TEKYIUX TPOMEKYTOUHBIX
3HaueHui no opmynam (1.6-1.8), KOTOpbIE COCMUHSIOT MJIABHBIMU OTHOAIOIIUMU
JUHUSMU.

S. Pesyabtarbl  pacyera napamMeTrpoB  BHEIIHEH  CKOPOCTHOM
XapaKTEePUCTUKH IBUTaTe s

PacueTHple 3HaueHUs1 NapaMeTPOB BHELIHEH CKOPOCTHOW XAapaKTEPUCTUKU
JBUTATENs IPUBECHBI B Tabnuue 1.

Tabnuna 1 — Pe3ynbTaThl pacuera

3HaueHNs NapaMeTpoB IIPpH ® c’!




)
Ne [Tapamerpsl " > o . o o Paer
n/n
1 N gy, kBm
2 M, H-m
z
3 ;

EX  xBm -y




No 3Ha4yeHus napaMeTpoB IpU o ¢’
- /;] [TapameTpsl p o o .
MIN X Wum X, Oy X, Oyrex
K2
4 Ke
GTX 2
y

PACYET HEPEJATOYHbIX YUCEJI AI'PEI'ATOB
TPAHCMUCCHUH

1. PacyeT nepeaaTo4HOro 4ncJia rjaBHOM nepeaayvu

[lepenaTouHOE YMCIIO OMPENENSIOT U3 YCIOBHI 0oOecredeHnss MaKCUuMaabHON
CKOPOCTHU JIBUKEHUS Ha BBICIIEH pacyeTHOM nepeaye:

U =36_o . 2.1)
r re
VMAX 'UB 'Ug
rac UB - 1ICpcaAarodyHoc 4YHuCIIO KOpO6KI/I nepcaady Ha BBICIIIEN nepeaadc,

U ; - TIEPEAATOYHOE YMCIIO JIONOJHUTEIBHON (pa3laTouyHOM) KOPOOKH Iepenad Ha

BBICIICH mepemade (U =10 ), - MakcuMajgbHasi CKOPOCTh aBTOMOOWIIS, iy

A ), s



®yax - MAKCHMAINIbHAS YTI0BAs CKOPOCTH KOJICHYATOTO Basla, 1. ry - PAIAYC Komeca
(IomyckaeTcsi paBHbIM JUHAMUYECKOMY), M .

[lepenaroyHoe yucio KOPOOKH Mepead Ha BbICHIEH Nepeaye:

- 11 IPSIMOM Tepe/iau JIETKOBBIX aBTOMOOMIIEH KJIACCUUE€CKON KOMITOHOBKH U
IPY30BBIX aBTOMOOWIIEH ¢ YnCIIOM Tiepeaad He 6omee 6 - U,=1,0;

- JUIsl  JIETKOBBIX  aBTOMOOWJIEW C  MOBBIIAIOIIMMHU  [epelayaMu
(mepeHenpUBOIHBIX) M  MHOTOCTYIEHYaThIX KOpPOOOK mepenad  Tpy30BBIX
aBTOMOOMIICH ¢ menurtenem - U, =0,7 - 0,8 ;

Panuyc xoneca onpenensieTcs Mo BhIPAXKEHUIO:

re=05d+hu - )-107, (2.2)
by
e Ay - K0o3hduiueHT nedopManuy MUHBI 0] HAarPy3KOH; - MUPUHA TPODUIIS
blH
IIUHBI, » ; d - BHYTPEHHUH (MI0CAI0YHBIN) TUAMETP IIUHBL, M .

3HadyeHne kod(p¢uureHTa aeQopMalry MIKUHBI M0 HAarpy3KOil BBIOMPAIOT IO
CJIEIYIOLUM MapaMeTpam:

- JJId IIMH TPY30BBIX aBTOMOOWJIEHM M aBTOOYCOB, JIMAarOHAJbHBIX IIHH
JIETKOBBIX aBTOMOOMIEH A =0,85-0,9 ;

- JJIs1 paaAuaJIbHBIX IIWH JICTKOBBIX aBToMoOmIer Ay =0,8-0.,85.

BepTukanbHyl0 Harpy3Kky Ha OJHO BeAyllee KOJEco MOJTHOCTBIO
Gy
IPY’KEHHOTO aBTOMOOUIIS ONPEIETIAIOT 10 BBIPAKEHHIO:
9,8-(my, +m;)- (2.3)
g]( =
K
n
/i€ n,, - 9ACIO IIMH Ha BeAyLIeH €d. ; w

ocH, . - KO3 PpUUMEHT HAarpy3KH Ha BEAYLIUE

KoJseca.
KosdduureHTt narpy3ku Ha BeaylIle KOjeca BbIOMPAIOT MO CIEAYIONIUM
napameTpam:



- 1715 JIETKOBBIX aBTOMOOMJIEH ¢ KOJIECHOM 4x2 - hx =0,5-0,6;
bopmymoit 4x 2 - Ax =0,65-0,75;

- IJIsL TPY30BBIX aBTOMOOMIICH ¢ KOJIECHOM (hopMyJIoit

- 1715 TIOJTHOTIPUBOAHBIX aBTOMOOUJIEH - Ax = 1,0 .

HaiineHHoe pacyeTHBIM IyTEM TMEPEeAaTOYHOM YMCIIO TJIAaBHOW TMepeliadu
JIOJKHO OBITH HE OoJIee:

- y JIETKOBBIX aBTOMOOMIEH — 5,0;

- Y TPY30BbIX aBTOMOOMJIEH Ipy30M0bEMHOCTHIO A0 8 TOHH — 7,0;

- Y TPY30BBbIX aBTOMOOWJICH IPy30M0bEMHOCTHIO CBBIIIE § TOHH — 8,0.

Ecnu 3HaueHue U, MpeBBINIACT yKa3aHHBIC 3HAYCHMS, TO TJABHYIO Mepeaady
CIEeAyeT BBIMOJHITH JIBOWHOW WJIM TIOCJE TJIABHOM mepeaadyr HeoOXOAUMO BBECTH
KOHEYHBIE TIepeiaun (KOJIECHBIE PEYyKTOPHI).

2. Pacuer nepeaaTo4yHoOro 4ucja Ha NMepBoOi nmepegaye

HepeﬂaToqﬂoe YHUCJIO Ha HepBOﬁ nepeaadc U, HaxomiaT 110 3aJaHHOMY

TEXHUYECKUMHU YCIOBUSIMH KOIPQPUIMEHTY COMPOTUBJICHUS JOPOTH (u3
MAX

BBIpOXKCHUS IS ONpEICICHHS JUHAMHYEeCKOro ¢akTopa, HpeHeOperas CHIIOH
COTMPOTHUBJICHUSI BO31yXa, T.K. OHA HE3HAYUTEIbHA HAa HEOOJBIIUX CKOPOCTSIX
JIBYKCHUS )

. G, Wiy Fe o (2.4)
b My Up U mee
a
rie G, - BeC aBTOMOOWIS C TIOJHOW Harpy3koi, H ; M - MakcUMalbHBIN
MAX
KPYTSIIMA MOMEHT JBHUratens, H-m V.« - MaKCUMaJbHBIA KOd(DPUIMEHT

>

JOPOIKHOI'O COIIPOTUBJICHUA, ITPCOA0JICBACMOI'0 HA nepBoﬁ mnepeaaydc.

MaxkcuManbHBIN KO3 UITUEHT JOPOKHOTO COITPOTHUBJICHHUS,
IPEO0I0JIeBACMOT0 Ha TICPBOH Tiepeiade COCTaBIIsET:
- JUTs JIETKOBBIX aBTOMOOMJICH C KOJICCHOM 4x2 - Yauux =0,3-0,45;
dbopmymoit

- 17151 TPY30BbIX aBTOMOOMIIEH - Wyux = 0,3 — 0,4 ;
- U1 aBTOOYCOB - Yy = 0,28 — 0,33 ;
- ISl TPY30BBIX aBTOMOOMIIEH C KOJIECHOU 6x _wy,,, =03-04;
popmy0ii 4
- JUId TIOJHONPHUBOAHBIX aBTOMOOMWJIEH TpU BKIIOYEHUHM TOHIKAIOIIEH
nepeaayu IeMyabTUILIAKATOPA - Yuux = 0,6 — 0,7 .
IlonyuyenHoe 3HaueHue U, TPOBEPSETCA MO  YCIOBUAM  OTCYTCTBMS

OyKCOBaHMS.
JIns1 3aTHEPUBOTHBIX ABTOMOOHJICH:
UIS( M- G- rg - L \1, (2.5)
M U..U Mwr L- ‘(PJ
x hy

MAX



JUTSL IEPEAHENTPUBOHBIX aBTOMOOUIICH:
vel MGoreo o p ) 2.6)
M .U.-U Mmr L+ '(PJ

hy

A
MAX

rae ¢ - KodQPUIUEHT CIEIICHUs JIBYXXKUTENEH ¢ Joporon (Quux =0,6 —0,8 ); L - 6a3a
aBTOMOOMJIS, M ; /- BBICOTA LEHTPA MacC, M .

10



BricoTy neHTpa Macc BEIOMpAIOT IO CIEAYIOUIUMM [TapaMeTpaM:

- TPY>KEHHBII IPy30BOI aBTOMOOMIIb C KOJIECHOMN 4x2  h;=09-15
bopmyon -
M
- TPYXXEHHBIM TPy30BOM aBTOMOOWIL C KOJIECHOW dopmysoi 4x4 6x6 -
)
hy=08 1,4 am;

- JIETKOBBIE aBTOMOOMJIM C TIOJIHOM 3arpy3Kou 4, =0,5—0,65 .

B cnyyae He BBINOJHEHUsS YCIOBUM, TO I JAJbHEUIIMX PaCyETOB
MPUHUMAETCS 3HAU€HHUE U; M0 YCIOBUSIM OTCYTCTBUSI OYKCOBaHUS.

Kpowme Toro, noiayueHHoe 3HaueHue U; MPOBEPSIOT MO YCIOBUSAM 00ecTeueHus
HE0O0XO0IMMON MUHUMAJILHON CKOPOCTHU JBUXKECHHUS.

MuHuManpHas CKOPOCTh JIBHXKECHHUSI OTIPEJIEIISIETCS TI0 BHIPAXKCHHUIO:
VM[N
Vo =36- . 2.7
Tk " Oy ( )
MIN U,-U, U,
3HaueHNEe MUHUMAJIbHASI CKOPOCTh ABUKECHUS V), :
o M
- U TPY30BbIX aBTOMOOMIIEH - =15-2_ ;
VM]N C
M
5 —2-3_.
- JIJIS1 JIGTKOBBIX aBTOMOOWJICH - c
VMIN

Ecnu  HaiiieHHas MHUHUMalbHash CKOPOCTh  aBTOMOOWIS — MPEBBIIIAET
PEKOMEHIyeMOE 3HA4€HUE, TO IEPEeNaTOYHOE 4YHUCIO IOHWKAKIIEH Iepenadu
pa3naTo4YHOIl KOPOOKH yTOUHSIOT, IIONB3YSICh BEIPAXKCHHEM:

U — 3 6 . rK MIN
a
U,-U,

3. Bb16op uncia cryneHeil KOpoOkM nepeaay

Yucno cryneHei TpaHCMUCCUH BbIOMpaeTcs B 3aBUCUMOCTH OT JMaria3oHa
MepeIaTOYHBIX YHCLIT d :

d="". (2.8)

Tabnuua 2 — JlnanazoHsl BIOOpa YKCiia CTyNIEHEH TPaHCMHUCCUH

d 5,7-8,5 7,9-9,35 8-10 9,2-18,5 13-19,4 17-24,7

Z - 4ucCIo nepeaady 5 6 8 10 16 20

Jlist aBTOMOOWMIIEH Tpy3011oAbeMHOCThIO 3-10 TOHH HanboJiee paroHaIbHBI 5
u 6 cTymeHdarble, a Uil aBTOMOOWIEH ¢ OoJblell TPy30MOIBEMHOCTHIO
MHOT'OCTYIIEHYaThle KOpOOKHU nepenad — 8-20 cTyneHen.
Jns  aBromMoOumnel-Tsarayed NpPUMEHSIOT KOpPOOKHM Tepenay ¢ JeIUTeNeM,
11




umeroniue ot 8 10 20 cryneHeit. Ha aBTOMOOUIISX MOBBIIEHHOM MPOXOAUMOCTH Yallle
BCEro MPUMEHSIOT 4 U 5 cTyneH4arble KOpoOKH Mepeiayd B COUETaHUU € 2-X WU 3-X
CTYTEHYATOMN JOMOJIHUTEIBLHON KOPOOKOH.

12



4. Bb100op nepeaaToYHbIX YHCeJI IPOMEKYTOUYHBIX Nepeaaydy

[lepenaTounblie yucia ONMPENETIAOTCS Yepe3 3HAMEHATEIb T€OMETPUUECKOMN
IPOTPECCUU ¢ :

?]: P (2.9)
I
rjae Z - YMCIIo mepeaad, eo. lUB
[Tepenarounbie yncia OCTAIILHBIX TIEPe]Iad ONPE/IEIAOTCS 110 bopmyam:
. . _ 3.
Uu=_",; Uu=_2; U=_7; U T, (2.10)
© g " g K
HepeﬂaTOque YHUCJIO 3aJHCTO XOJa OIIPCACIIAACTCA 110 BBIPAKCHUIO!
UB’.X. :(172 _173)'U1' (2.11)
HepeﬂaTOLIHBIe 4quciia TPaHCMHUCCHUU:
Up =Ug -U,-Uj. (2.12)
CKOpOCTI/I ABUXKXCHUA aBTOMOOMJISI Ha BCEX nepcaadax, COOTBCTCTBYHOIIHC
MaKCHUMaJIbHON yTJI0BOM CKOPOCTH BPAICHHS KOJEHYATOIO Bajia JBUTATEIIs Viiax
(Touka «A»).
Vs
Vi =KMAX—; Viaxz2 = Viarz - Viaxzs = _ "2 5 U T.I. (213)
q
CKOpOCTI/I JOBUXXCHUA aBTOMO6I/IJI51, COOTBCTCTBYIOIIIHE OCTAJIbHBIM

XapaKkTepHBIM peKUMaM paloTHI ABHTaTeNs (Touka «B», «Cy», «/[») onpenemnstoT 1o
dbopmyiie:

_ LK
V.(D; 3,6 , (2‘ 1 4)
X
U
X
TIIe Oy .
TEKYILEE 3HAYEHUE YIJIOBOM CKOPOCTH BpAalllEHUsS KOJIEHYATOTO Bajia
JIBUTATENA, ¢ - TIepeAaTOYHbIC YUCIIa TPAHCMHUCCUU HAa KaXI0H Iepeaaye.

U

X
5. PacuerHble nepeaarToydbie 4Yucjda TPAaHCMHUCCHU M COCTaAaBJCHHE

KHMHEMATH4Y€eCKOM CXeMbl

Harpy3ka Ha Benyiiee koneco, H G, =

JlnHaMu4decKuil panyc BEIyIIHUX KOJIEC, m ry =

[lepenaTouHOE YKCIIO TJIABHOM Mepenadn U, =

IlepenaTouynoe 4nciO HA IEPBOU

nepenaye: U =
- 1o YCIIOBHIO MPEOI0JICHUS

MaKCUMAaJIbBHOTO CYMMAapHOTO COMPOTUBIICHUS JOPOTH Y yrix
- M0 YCJIOBUIO CIEIJICHUS BEAYIUX KOJIEC C
noporoi 3HameHaTeNlb FTeOMETPUIECKON

porpeccun
[lepenarounbie Yncia KOPOOKH mepead ¥ TPAHCMUCCHH T10

13

H 00T O 4o



adyamM

SHSISHS
Il
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TSATOBbIM (CUJIOBOM) BAJIAHC MU JIUHAMHWYECKHUHN
PACYET ABTOMOBWJIS

1. I'pa¢uk TAroBoro 6ananca aBToMOOMJISI HA BbICLIEH Nepeaaye

[IpencraBieHHOe ypaBHEHUE IBIKCHHSI aBTOMOOWIIS HA3bIBACTCA yPaBHECHUEM
TATOBOTO (CUJIOBOr0) OanaHca:

P, =P, +Py+Py,, 3.1)

rac PT - TAroBasa CHJIa Ha BCAYIIHX KOJCCaX (I[BI/I)KI/ITGJII/I), H ; - CHJIa

Py

COIIPOTUBJICHUS OOPOTH, H | P, - cuia COIMPOTHUBJICHUA BO3AyXa IIPpU ABUKCHHUH

aBTOMO6I/ITI5{, H, P” - CHlJia COIIPOTUBJICHUSA PA3rony, H.
KacarenbpHas cria TATH Ha IBHXKHUTEIAX ONpenessieTcs mo Gpopmylie:
L R P (3 2)
= £ ommmy .

T

Tx

rae M, - KpyTAlMid MOMEHT naBurarens, H-m ; U, - IIepeJaTOYHOE YHUCIIO

Tpancmuccuu; Ny - KILJI TpancMuccun; - paadyc BEAyIIMX KOJIEC, m .
T

M
IIpu ckopocTu ABMKEHUA 110 28 CHJTy COTIPOTHBICHHUS JOpOrH F; MOXKHO
C

MIPUHUMATh BEIIMYMHOU TOCTOSIHHOW U PABHOM:
P, =G, v, (3.3)
I1e y, - TPUBCICHHBIM KOADPUIMEHT JOPOKHOTO CONPOTHBICHUS; G, - BEC

aBTOMOOWIIS, H .
Cuna compoTHBIICHUS BO3lyXa MPHU ABUKECHUU aBTOMOOUJIST OTPENEISETCS 1O

BBIPAXKEHUIO:
Py=Ky- - ]SIA . (3.4)
F, X
Cuiia cOnpOTUBIICHUSI Pa3TOHY OMPEACIISIETCS M0 BBIPAKEHUIO:

P = _A8 : ] 9 (3 5 )

u

M &
_ ; 8 - Koa(puiMeHT yuera Bpalaromxcs Macc.
I7Ie j - yCKOPEHHE aBTOMOOWIISI, ——
2 BP

c
ITpu nmoctpoenun rpaduka CHIOBOro OajgaHca CHayajla CTPOST TATOBYIO

XapaKTEPUCTUKY aBTOMOOUIISE — 3aBUCUMOCTb TSATOBOW CHJIBI OT CKOPOCTH JIBUXKEHUS
apromoOusisi. [Tpu 3TOM 3HaUeHUs KPYTAIEro MOMEHTA IBUTaTeNst M, Ha pa3IMyHbIX
pexumax paboTsl (Touka «A», «B», «C», «/[») NPUHUMAIOTCS U3 CKOPOCTHOM
xapakrepuctuku (puc. 1.1).

3aTeM HaHOCST 3aBUCHUMOCTb CHJIbI COMPOTUBIICHUS IOPOTH OT CKOPOCTH (eciiu
KOA(G(OUIIMEHT COMPOTUBICHUSI JOPOTHM — IOCTOSIHHAS BEJIMYMHA, TO YKa3aHHas
3aBUCUMOCTbH MPEJICTABISIET COO0H NMPSIMYIO JIMHUIO, MTAPaUIeIbHYI0 OCH aOCIIHCC).

ITocie 3TOro OT KpHMBOM, XAPAKTEPU3YIOLIEH CHIIy COIPOTUBIIEHUS JIOPOTH,
OTKJIAJbIBAIOT BBEPX 3HAUYECHUS CHJIBl COMPOTUBICHHS BO3[yXa IPH Pa3IMYHbBIX

15



CKOPOCTAX ABHUIKCHUA.
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] .
\{nin VM VN \[ma}: N M/C (v /u)

Pucynok 3.1 — TaroBslii 6ananc aBTOMOOMIIS Ha MIPsIMOU Tiepeaaye

KpI/ITepPIeM IMPaBHJIIBHOCTU PpPaCdCTOB CIYKHUT COBIHAACHHUC YHNCICHHBIX

3HAYECHUU U P,+ B TOYKE «A4», COOTBETCTBYIOIIEH MaKCHMMaJIbHOW CKOPOCTH
P, P
B

JABUIXKCHUA aBTOMO6I/IJI51, KaK ITOKa3aHO Ha PUCYHKC 3.1.

17



TJIABA 2. JTMHAMWYECKUM PACUET ABTOMOBWJIS

Pe3ynbTaToM JUHAMHYECKOTO pacueTa sIBJIIETCS] yHUBEpCAIbHAS TUHAMUYECKAs
XapaKTEPUCTUKA — OCHOBHOM TEXHUYECKUN TOKYMEHT aBTOMOOMJIS.

JluHaMHYeCcKOM  XapaKTEPUCTUKOM aBTOMOOWJIS HA3bIBAIOT rpaduuecKu
BBIPOKEHHYIO 3aBUCHMOCTh JUHAMUYECKOTO (DakTOpa OT CKOPOCTH IBWIKEHUS Ha
pas3nuHbIX nepeaaydax (puc. 3.2).

Junamuyeckuid  (akTop MpeACTaBIsieT COOOW OTHOIIEHHE HW30BITOUYHON
KacaTeJIbHOM CUJIbI, HEOOXOAUMOM JJIsl TPEOI0JIEHUS COPOTUBIICHUS JOPOTH, K CHUJIC
TSOKECTH aBTOMOOWIIS:

(3.6)

-
[

_ : T _.
0 20 40 60 80 H,% O Y

LE]

Pucynok 3.2 — YHuBepcaiibHasi TMHaMUYeCKasl XapaKTepUCTUKA aBTOMOOUIIS

JluHaMu4YecKasi XapaKTePUCTHKA MOPOKHET0 aBTOMOOHJIS

JIIsl TTOCTpOSHUS JUHAMUYCCKON XapaKTePUCTHUKH IOPOKHETO aBTOMOOHIISA
OTIPEACTSIOT 3HAYCHHsI TUHAMHYECKOro (akTopa Ha KaXIoW mepemade sl 4-X
XapaKTEePHBIX PEKUMOB pabOTHI ABUTATENS (TOUKA «A», «B», «C», «/»).

Macca mopokHero aBTOMOOWIISI paBHa Macce aBTOMOOUIIS 6€3 rpy3a my ILTI0C

Macca Moy > T.€.

BOJIUTEIS
Myop = My + Mg, (3.7)

CrnenoBarenbHO
Grop = 9,8:(my +myy,) . (3.8)
Macca BoauTenss NPUHUMAECTCA paBHOM 75 «z .

18



[Ipu pacuerax no gopmyie (3.6) BMecTo G, HNOJACTABISIOT Gy, KACATEIBHYIO

CHWIIy TSATH P, ompenenstoT mo ¢opmyie (3.2), CONpoTHBICHHE BO3AyXa P, - IO
dopmyne (3.4), a CKOpOCTh [BWXXEHHUS aBTOMOOWISI — 1o Qopmyne (2.14),
MIOJICTABIISASI COOTBETCTBYIOITUE TTAPAMETPHI.

[TocTpoeHre HAaUMHAIOT C BBICIICH Mepeaayn.

JlJis 3TOrO HAa TOPU3OHTAIBHON OCH B BBIOPAHHOM MAcCIITa0€ OTKIIAIBIBAIOT

MaKCUMaJIbHYI0 CKOPOCTH NBIKEHUS aBTOMOOWIs V,, (Touka «A») W CKOpPOCTH
X

JBMO)KCHUS Ha JPYTHX XapaKTEepPHBIX pexuMax paboTsl aBurarens (Toduka «B», «Chy,
«/»).

Ha BeprukanbHOM oOCH Takke B BBIOpAaHHOM MaciuTabe OTKJIaJbIBAIOT
COOTBETCTBYIOILIME 3HAUYEHHUs AMHaMHueckoro Qaxrtopa. [logoOHBIM ke crocodbom
BBINOJIHSIIOT IOCTPOEHUE IMHAMUYECKOT0 (pakTOpa U Ha APYrux nepeaayax.

YHI/IBepcaJILHaH AUHAMHYECKadA XapaKTepPpUuCTuKa

YHuBepcalibHasA JHUHAMHUYECKAs XapaKTEPUCTHUKA CTPOUTCS C  LENBIO
OTpE/ICNICHUs] JUHAMUUYECKUX KaueCTB aBTOMOOWJISA MPU JIIOOOM CTaTUCTUUYECKOU
3arpy3Ke Ky30Ba WM CaJOHA.

s mosmy4yeHusi yHUBEpCaIbHOU TUHAMHUYECKOW XapaKTEPUCTUKU ITPOU3BOIAT
JOTIOJTHUTEIIbHBIE TIOCTpOEHHS. B BepXHENM 4YacTh NOCTPOEHHOW JIUHAMHYECKOU
XapaKTEPUCTUKU HAHOCUTCS BTOPAst OCh a0CIMCC, HA KOTOPOU OTKJIAILIBAIOT 3HAYCHUS
kodhuIreHTa 3arpy3Ku aBTOMOOUIIS WK CTETICHb €0 3arpy3kH H B npouienTax:

I = 4 5
MAX
I10P
WIIA m
m,—m
r =_" """.100%, (3.10)
MAX
m
e 0P

m, - TIOJIHAsl Macca aBTOMOOMIIA (Macca rpyKEHHOTO aBTOMOOUIIS).

B kpaitneli cieBa Touke BepxHEW ocu abciucce Kod(PQUIMEHT 3arpy3Ku
aBTOMOOMJISL paBeH eAuHulle ( I"=1), 94TO COOTBETCTBYET MOPOKHEMY aBTOMOOUIIIO.
MakcumanbHoe  3HaueHue I,y  OTKJIAOBIBAIOT B  TOYKE  KOOPJHMHAT,
COOTBETCTBYIOLIEH V), .

Touku I,,, ¥ Vix COCOIUHSIOT BEPTUKAILHOW JIMHUCH, KOTOpas OyaeT
SBJISITBCS BTOPOMl OChKO OPJIMHAT, YTO COOTBETCTBYET MOJHOCTHIO T'PYXKEHHOMY
aBTOMOOWITIO.

YMHOXXHB 3HaYEHUSI JTUHAMUYECKOTO (haKTopa MOPOKHETO aBTOMOOWIS D, Ha

I,y , TIONyYalOT 3HAYCHHS] JIWHAMUYECKOro (DakTopa TMONHOCTHIO TPY>KEHOTO
aBTOMOOWJISI M OTKJIA/IBIBAIOT UX HA BTOPOM OCH KOOPAMHAT:

D,=Dy T,y - (3.11)
Eciu npeHeOpedsb CONPOTUBIEHUEM BO3IyXa:
Dy=Dy Lyyy =Y - Lypux - (3.12)

COOTBETCTBYIOIIME 3HAYCHHUS JIUHAMHYECKOTO (akTopa TMOPOXKHETOo U
MOJIHOCTBIO TPYKEHHOTO aBTOMOOUJISI COCIMHAIOT HAKJIOHHBIMU JIMHUSIMU.
19



Touku mnepeceyeHusi 3TUX HAKIOHHBIX JIMHUA C OCTaJbHBIMH BEPTHUKAISIMHU
0o0pa3yloT Ha KaXJOM BEpPTUKAIM MAaCIITAOHYIO IIKaly JUIsi COOTBETCTBYIOLIEIO
kox(dduireHTa 3arpy3Ki Ky30Ba WM caJloHa aBTOMOOUJIS.

Takum 006pazom, NIOCTPOEHHAs! YHUBEpCabHAs JUHAMHUYECKas XapaKTepUCTUKA
MO3BOJIACT OMNpPENeTUTh AUHAMHYECKUN (akTop Mpu 1000 CTEmeHW 3arpys3ku
aBTOMOOWJIS.

Pacuer u mocTpoeHue IMHAMHYECKOH XaPAKTEPUCTUKH ABTOMOOMJIA
Pe3ynbpTaThl pacueTa AMHAMUYECKON XapaKTEPUCTUKU aBTOMOOWJISI IPUBEIEHBI

B TaOmme 3.1.

Ta6muma 3.1 - PacueT iuHaMU4YeCcKOM XapaKTEPUCTUKH aBTOMOOMIIS

No 3HaueHne MapaMeTpoB P © , ¢ '
9 E
[lepenaua [TapameTpsl
H/H 0‘)MIN (DXI Wy (DXZ Wy (DX3 (’OMAX
M., H-m
M
v, —
[lepBas nepenaua c
I Urp. P, H
1ﬂ'TP] P,, H
P.-P,, H
DO
M., H-m
M
v, _
Bropas nepegaua c
2 UTPZ’ P, H
nTP2 P,, H
P.-P,, H
DO
M., H-m
M
v,
Tpetbs nepenava c
3 UTP_J P., H
nTP} P,, H
P.-P,, H
DO
M., H-m
M
v,
UYeTBepras nepeaada Nl
4 Ut P H
nTP4 P,, H
P,-P,, H
DO
5 [TsTas nepenaya M., H-m

20



No 3HaveHHe MapaMeTpoB IpH o, ¢!
W [Tepenaua [TapameTpsl o . p .
MIN X Oy X N X, O,
U M
TPs > V , —
T‘lTP C
5
P., H
P,, H
P.-P,, H
DO

AHaJN3 YHUBEPCAJIbHON JUHAMHYECKON XapaKTePUCTUKH

B npouecce ananu3sa Jar0TCs OTBETHI HA BOIIPOCHI:

- HUMEIOTCS JId PACXOXKICHHUS JUHAMUYECKUX KauyeCTB MPOEKTUPYEMOIO
aBTOMOOMJISL OT MPOTOTHIIA U KaKue (DAKTOPHI Ha 3TO TOBJIHSIIN;

- KAKHA€ 3HAUYCHUSI KPUTUUECKUX CKOPOCTEM IMOJYUYEHBI 110 IIepeiadaM U I0YeMy
OHU HA3bIBAIOTCS KPUTUYECKUMU;

- KaKue MpeJeiabHbIe YTkl TOAbeMa MOXKET IPEO0I0JIETh aBTOMOOUITb € MOJTHOMN
3arpy3Kkou 1o acaibTUPyeMOMY IIOCCE U CyXOW TPYHTOBOM JTOPOTE;

- Kakyl CpEIOHIOI JKCIUIyaTallMOHHYK) CKOPOCTb HMEET IOJHOCTBIO
TPYKEHHBI  aBTOMOOWJIb,  €CIIM  WM3BECTCH  NPUBEACHHBIA  KOI(P(DUIIHEHT
COIIPOTUBIICHUS IOPOTH.
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I'/TABA 3. IKOHOMMNYECKASA XAPAKTEPUCTHUKA
ABTOMOBWJIA

I/I3Mepl/ITeJII/I TOIJIMBHOM 3KOHOMHYHOCTH

N3mepurenssMu TOTUIMBHOM SKOHOMHUYHOCTH CaMOT'O0 aBTOMOOWIIS SIBJISIFOTCS
paAcxo0 monnuea 6 JUMpPAX HA eOUHUYy npoodeza asmomooduns (IyTEBON pacxon

TOIIINBA) Qg, 1 W pacxo0 MONIuea € pammax Ha eOuHuye mpancnopmHoil
100xm
pabomwt g,,
kBm -y’
N3mepuTensiMu TOIUIMBHON SKOHOMUYHOCTH MIPU OLIEHKE JIBUTaTENs MOTYT
OBITh PACX00 MONIUBA 6 KUNOZPAMMAX 34 UAC padomul Osuzamesisn (4acOBOU

Ke o )
pacxox TommBa) G;, " y ynenbHEIH d(GEKTHBHBI pacxo0 mMoniuea 6 2pammax
y

Ha Kunoeamm- 8r __ 2
yac , KkBm - u’

OmHUM W3 OCHOBHBIX IMOKa3aTeie TOIUIMBHON 3KOHOMHUYHOCTH aBTOMOOWJIS
ABJISIETCSI SKOHOMHUYECKasl XapakTepucTuka (puc. 4.1) mokaspiBaromias, CKOJBKO
JUTPOB TOIUIMBAa OH pacxoxayeT Ha 100 xu NMPOWIEHHOrO IyTH NPU PABHOMEPHOM

ABMKCHUHN Ha PAa3HBIX CKOPOCTAX U B PA3JIMYHBIX JOPOXKHBIX YCIOBUAX.

Q 45 1/100 km 4
' I-

0 30 60 Q}]

Pucynok 4.1 — O6muii BUJT SKOHOMHUUYECKON XapaKTePUCTUKU

Ha ocu aGcuucce xapakTepUCTUKH OTKIJIAIBIBAIOT CKOPOCTH JIBUXKEHUS, @ HA OCU

OpIUHAT — pacXoJ TOIJIMBA _ ;
B 100xm -

Ha xapakTtepuctuke HaHOCST psAJl KPUBBIX pacxojia TOIUIMBA MPU JBUKEHUU
aBTOMOOWJIS 10 JOPOTE C TPEMSI PA3TMYHBIMU 3HAYEHUSIMU KO3 (D PUIIMEHTa JOPOKHOTO
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COIIPOTHUBIICHUA ¥ 1, 2, 3.
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DKOHOMMYECKAS XapaKTEPUCTUKA CTPOUTCS JUIsl KaXKI0M Nepeladn.
IIpu 3TOM IyTEBOM pAacXOJl TOILUIMBA  ONPEAEIAETCS 110 BBIPAKECHUIO:

Oy
_100-0 4.1)

N
SA
rjae O - oOmuiA pacxoj TOILIMBA, = S, - IPOOer aBTOMOOWIIS, xw .
;
OO1mumii pacxoj TOIIMBa Q ONPEACIISICTCS:

G Ty 4.2)
==

riae G, - 4acOBOW pacXoj TOIUIMBA, xz ; T - BpeMs paOOTHI ABUTATENSA, 4 pr -

A

IJIOTHOCTH TOIUIMBA (1711 OeH3uHa pr = 0,725 f ; Ul Au3enpHoro Tormaa Pr = 0,825
v/

Ke
2 )
YacoBou pacxo ToriiBa  ONPEACISIeTCs:
Gy
G :gEX'NEX 5 (43)
’ 1000
IN€ g,y - TEKyLUN YJIEIbHBIA pPAcXoJ TOIUIMBA B 2, COOTBETCTBYIOILMMU
KBm -
Yy
IaHHOMY peXuMy palOoThl nBurareis; N; - MOIIHOCTH JBUTATENs B (DYHKIUH

X
CKOPOCTh JABMKCHHUS aBTOMOOWIISI B 33JJaHHBIX JOPOKHBIX YCIOBUSAX, KkBm .
[TpoGer S, OIIPEICIACTCS:
aBTOMOOMIIS S,=V,T,, (4.4)

rje V, - CKOpOCTh aBTOMOOMIIS, ki
L
Torz[a HYTGBOI/I pacxon TOHJ'{'I/IBa QS OHpeII?J'I}IqTC}I I10 BBIPAKCHHIO:
100 - O ’ixooo”) o )J N g

0, - - - e (4.5)
S, V,.T 10- .y,
A pr
M
HJIk, CCJIIN CKOPOCTH aBTOMOOMIIS HaCTCA B
C
Q = NEX .gEX (4.6)
= A
36 P, VA
HOCJIeIIOBaTeJIbHOCTb MOCTPOCHUA IKOHOMHYECKOH XaAPAKTCPUCTUKH
DKOHOMHYECKAs XapaKTCPUCTHKA CTPpOUTCA B cneny}omeﬁ

ITOCJICEAOBATCIBHOCTH.
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OnpenenstoT MOIIHOCTh JBUTATeNsl N, , HEOOXOAUMYIO JUIsl JABUKEHUS

aBTOMOOWJIL ¢ pa3HbIMU cKopocTsimu (ot V,, nmoV,,, ) Ul 3aJaHHOTO 3HAYEHUs
N

k03¢ (UIMEHTa JOPOKHOTO COMPOTUBICHHUS Y o
K -Fv® G-y v 1
N — ( B A X + A v X)

X 1000 1000 My

, kBm. 4.7)
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Ka>1<z[0My 3HA4YCHUIO CKOpPOCTH JABHXKXCHMUSA aBTOMOOMIIS HaxoaiaT
COOTBCTCTBYHOIIMC 3HAYCHUA YACTOTHI BpAlICHUSA KOJICHYATOI'O Bajlda ABUTATCIIA M ,

UCIIOJIb3YSI CKOPOCTHYIO U IMHAMUYECKYIO XapaKTepUCTUKY WU 10 popmyiie:
(4.8)

VK ° U‘; b}

3,6 -1y
rac oy - TCKYIICC 3HAYCHUC yrHOBOﬁ CKOPOCTH BpalICHHUA KOJCHYATOI'O Ballia

wXx =

nBuratens, ¢'; U - TNepeJaTO4YHbIe Yhciia TPAaHCMUCCHM Ha KaXJIoil mepeaade;

X
r - paanyc Kojeca, m.

I[J'IH IMOJTYUYCHHBIX 3HAYCHUI 4aCTOTBI BpallCHUA KOJICHYATOI'O Bajlda ABUT'aTCIIA

®x , COOTBETCTBYIOIIMX XapaKTEPHBIM TOYKAM Ha BHEIIHEH CKOPOCTHOU
XapaKTEPUCTHUKE JIBUTATEIS, OTMPEICISIIOT 3HAYCHUS yACIBHOTO Pacxoja TOIINBa & py
Ha ATUX PEKUMAaX MO (bopMzne: o ®, o, 21 >
g =g ~d-b-( )+ () , (4.9)
2
EX eMIN [ E - J <Brm - 4
()Y
rae @', b, ¢' - sMnupudeckue KodHPUImeHTsI
- IJIs1 U3EJIbHBIX a=b=155c"=1,0;
JIIBUTATEIICH ,
- JUTS1 OEH3MHOBEIX a=12,b= ('=08;
IIBUTATEIICH 1,0,

& - MUHHMAJIbHBIN YIEIbHBIA pacxo] TOIUIMBA, MPUHUMAETCS IO IMPOTOTHUILY
N

(macnmopTHBINA yAEIbHBINA pacxon 2

TOIINBA), kBm - u°

MuHUManbHBIN yJIETBHBIM PAacXOJl TOIUIUBA &, OOBIYHO NPUHUMAETCS U3
N

IMPOTOTHUIIA ABUTATCIIA WKW OJII OPUCHTHUPOBOYHBIX PACUCTOB OIPCACIACTCA I10
CPCAHNM CTATUCTUYICCKHUM JJadHHBIM:

- U1 TU3eNbHBIX apurarenen —200-260 _ o,

xkBm - v
- JUIs1 OeH3UHOBBIX ABUrarenei — 280- 2
340 KBm -y’

Tekymmi ynenbHbIM pacxoJl TOIUIMBA &,; , COOTBETCTBYIOIIHM JaHHOMY
peXUMy pabOTHI IBUTATENS, PACCUUTHIBAIOT 1O (OPMYJIE:
& =K, Ky * ex (410)
rne K, u K, - KOIDPUIMEHTHI, YYUTHIBAIONINE BIUSHUE CKOPOCTHOTO U
HArpy304HOr0 PEKUMOB paOOThI ABUTATENS.
Jns Toro, 4roObl MOJMYyYUTh BEIUYUHY KO3(duuueHTta K, , HeoOXOTHMO
ONpPEACIUTh MPOIEHT MCIOJAb30BAHUS MOIIHOCTH JBHUTATeNsl IPU JIBUKCHUHU C
pPa3IMYHON CKOPOCTHIO MO 3aJaHHOMY 3HA4YeHUIO KOd(PPHUIIMEHTa CONMPOTHUBIICHUS

TOPOTH .
26



3HavyeHus kodpPuiueHToB K, U K, MOXKHO OINpPEICIUTh IO JI000OMY U3 Tpex

CIIOCOOOB:
- TI0 BCIIOMOTaTeIbHLIM Tabnuiam 4.1 u 4.2;
- 110 YMIOUPHUYECKUM TpaduKam, NOKa3aHHBIM Ha pucyHKa 4.1 u 4.2;

- o SMIUprdecKuM Gopmyiiam (4.9-4.11).
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Tabnuna 4.1 — Koadduument usmeHeHus yAeIbHOTO pacxoaa TOILTMBA K, B
3aBUCUMOCTH OT CTENEHHU UCIOJIb30BAaHUSI MOIIIHOCTHU JBUTATEIIS
()5
— 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
(O
K, 1,15 1,09 1,04 1,02 1,01 1,00 1,01 1,02 1,04
Tabmuna 4.2 — KoaddumumenT u3MeHeHns yAeIbHOTO pacxoaa TOTUIHBA K, B
3aBUCHMOCTH OT YIJIOBOM CKOPOCTH KOJICHYATOrO Baja JABUTATENS
N(O
» % 20 30 40 50 60 70 80 90 100
Ne
Ky 2,11 1,67 1,33 1,22 1,11 1,06 1,00 1,06 1,11
Ky 1,56 1,38 1,25 1,12 1,09 1,06 1,00 1,06 1,25
K'y
Bb——
1.2 \ 1 -1
1.1 ! .
N |
1.0 ——+ |
0.9 /— il | ) I R .
0 02 04 06 08 10 12 14 M,/0y
Pucynok 4.1 — I'paduk 3aBUCUMOCTH MOMTPABOYHOTO pac
K03 (UILIMEHTa YUYUTHIBAIOLIETO U3BMEHEHHE YAETBbHOTO X0z
pacxo/ia ToIIuBa a
OT 9YaCTOThI BpalllCHUA KOJICHYATOI'O Bajida ABUTaTCIIA TOII
JUB
K" a
3.0 | T

1.5 | A
L
1.0 P |
s |
0.5 = 1 1

0 02 o4 06 08 10 N_/N,,
Pucynok 4.2 — I'padux 3aBUCUMOCTH MOMPABOYHOTO
Kod(hpuiMeHTa yUYuThIBAIOIIETO U3MEHEHHE YIETbHOTO
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Kosddunment K, , y9UTHIBAIONINI BIUSHUE CKOPOCTHOTO PEXHMa Ha PacxXoj
TOILJIMBA!
K, ,=125-099_n; +098 _n; Y-024-_n; ). (4.11)

g (Neaax ( Ng (Ngaax ( g (Ngmax
) ) )

Koadduinmenr K, , yauTbIBalomuii BIUSHUE HATPY30UYHOTO PEKUMA HA PACXO]

TOIUINBA:
- 151 aBTOMOOUJIEH ¢ OEH3MHOBBIM JIBUTATEJIEM:
= - N N, N,
Ky=327-822 Ve 913 Ve piss. T 4.12)
—H —H E
Ny Ny
- 1711 aBTOMOOUJIEH C TU3EJIbHBIM JBUTATEIEM:
= — - N N N
K,=12-0,14- N, S18 E P 41,46 N_g)s. (4.13)
—H —H E
Ny Ny
Hanee mo dhopmyre (4.6) HAXOIAT MyTEBOM pacxo. 0.
TOIIMBA

Pe3ynbTaThl pacyeToB 3aHOCAT B TAONHITy, HA OCHOBE KOTOPBIX CTPOUTCS
AKOHOMMYECKasl XapaKTePUCTHKA.
Kpome 3amanHOrO 3HaYeHUS o =\ », BEIOUpaeM emie 2 THUIMa JIOpOr Pa3HOTro

KauyecTBa, T.€. C PA3IUYHBIMU KOIPPUIIMEHTAMU COTPOTUBIICHUS TIOPOTH ¥ :

-y =y o0—020yo;

-ys3=yo+ 0,20y,

AHQJIOTUYHBIM 00pa3oM PACCUMTHIBAIOTCS U CTPOSATCS KpUBbIE Qg W JJIS
APYTHX JOPOT C KOd(pPUIMEHTAMH | M 3. Ha KakIol Takod KpUBOW yKa3bIBACTCS

3HaY€HHE COOTBETCTBYIOLIETO €M KO3 (pUlleHTa COIPOTUBICHUS TOPOTH \ .
Jns  aHanM3a DJKOHOMMYECKOM XAapaKTEpUCTUKM Ha HEW NPOBOIATCS
PE3IOMUPYIOIINE KPUBBIE:

- KpuBasgd 4 — MaKCHUMAJIbHBIX CKOpOCTCfI ABMIKCHUSI Ha Pa3HBIX O0porax u
a

KpuBasA ¢ — SKOHOMHUYCCKUX CKOpOCTCfI, nmpoxoasamas 4epe3 TOYKHU, I'AC PacCXo/]q
C

TOILIMBA UMEET MUHUMAJIBLHOE 3HAUCHUE.

CneBa KpUBBIE PKOHOMHUYECKON XapAKTEPUCTUKU OTPAaHUYMBAIOTCA JIMHUEH,
COCIMHAIOIICH TOYKH, COOTBETCTBYIOIIMNE MHUHUMAIBHO YCTOWYMBBIM CKOPOCTSAM
JIBUKCHUS.

Tabnuma 4.3 — Pe3ynbpTarsl pacuera SKOHOMUIECKON XapaKTePUCTUKH aBTOMOOMIIS

No V, My N gEX’ gEna Qsa

n/ % M Ox K, | Ry,| Ny, EX Ky 2 2 i

1 a ¢! E H KBm N, kBm - u| kBm - u| 100xm
c
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Ox,

1>

EX °
xkBm

gEX ’

gEH’

Qs>

xkBm - u

Y

100xm

Y=y o— 0,15y

oSS SN LSS

Y1 =y o+ 0,15y

0

EY‘

SN S SN ST
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I'IABA 4. PACYET MEXAHU3MA CHEIIVIEHUSA

Heap 3aHATHA: HU3YYCHHE METOAMKHM pacyeTa MEXaHW3Ma CLEIUICHUs
HEOOXOIUMBIX JIJISl TPOCKTUPOBAHUS TPAHCIIOPTHBIX CPEJICTB.

3ananue
1. I3yuuTh KMHEMAaTUUECKHE CXEMBI (DPUKITMOHHBIX CIICTUICHHUH.
2. PaccunTath mapameTpbl GPUKITMOHHBIX HAKJIAOK CICTUICHHMS.
3. PaccunTaTh JeTalIM CICIIJICHH.

BapuaHnTsl 3a1aHus IpecTaBlIeHbl B Ta0IuLax 5,6.

MexaHu3M CLEIJICHUS TpEeAHAa3HAYeH JJIs BPEMEHHOTO  OTKIIOYCHUS
TPAHCMHUCCUU OT JBUTATENS, C IENbI0 TEPEKITIOYEHUST Tepenad, OCYIIeCTBICHHUS
TOpMOXeHUSI. BpIOpaB W 000CHOBAaB KOHCTPYKIIMIO CIEIUICHHUS, YEpPTAT €ro
KHHEMaTUYeCKyIo cxemy (puc. 1).

S

IO
gol
=

al +—=—-—1—"--—

\fd
O
2

6)
Pucynok 1 - Kunemarnueckue cxembl GPUKIUOHHBIX CLIETUICHUI:
a, 6 — MHOTONIPYXKUHHbBIE ¢ IEpUPepUHbIM pa3MellleHueM
MPYKUH (a — OAHOJUCKOBBIE, 6 — TBYX/IUCKOBHIE);

6 — OJTHOTIPYKHHHBIE C Aua(pparMeHHOMN MPYKUHON

a)

PacueTr HaunHalor ¢ pacdcTta CpEaHCro paanyca RCP, M.
TPCHUA B Y
3 KMAX , (1)

Rp=W27m-Py-pu-z-

rne B - koddpdumment 3amaca 3areruieHusi; M,y - MaKCHMalTbHOE 3HAYCHHE

KPYTSIIET0 MOMEHTA ABUTATENsA, H-m; - JaBJICHHE Ha (DPUKIIMOHHYIO HAKIIAIKY
PO

(P =015-03 Mla ), p - xkodbdunueHaT TpeHus GPUKIUOHHBIX IMOBEPXHOCTEU
(n=0,25-0,35); z — KOITUYECTBO MOBEPXHOCTEU TpeHUs (y OAHOIUCKOBBIX z=2, Y

IBYXJIUCKOBBIX z= ); k - KO3(ppuuueHT mupuHbl (PUKLIMOHHON HAKIAIKU
4
(x b =0375-063),c M,,,,, 3HAYCHHE Kk YBETMUNUBACTCA.

= R, HOBBIIICHUEM
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3nadenne kod(duireHTa 3amaca 3 BBHIOMpPAETCS C YYETOM HEH30EKHOTO

yMEHbIIeHUST KodduiimenTa TpeHusi HaKIaJ0K B IMPOIIECC IKCIUTyaTallud, YCaIKu
HQKUMHBIX TPYXWH, HAJWYUS PETYJHPOBKH HAKUMHOIO YCHJIMS, YUCJIA BEIOMBIX
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muckoB. C Apyrod CTOpOHBI, TUKOBBIE HATPY3KH B TPAHCMHUCCHH, HE3aBUCUMO OT MX
IPOUCXOK/ICHUS, IOJDKHBI OTPAaHUIMBATHCS TIPOOYKCOBBIBAaHUEM clierieHus. 110 aToi
npudrHe KO3 UIIMEHT 3armaca CIEIUICHUS HE JO/DKCH IMPEBBINIATh OMPEIEICHHOTO
3HAYCHUS.

CueruieHus ¢ peryjupyeMbIM JaBJIEHUEM NPYKUH M ¢ JauadparMeHHBIMU
NpY>KMHAMU UMEIOT HanboJjiee HU3Koe 3HaueHue koddduimenTa 3amnaca CrericHuUs.
bonbmive 3HaueHHMs WMEIOT CIEIUICHUS TPY30BBIX aBTOMOOWJEH M aBTOOYCOB.
Cpennue 3HaueHns K03 duIMeHTa 3anaca ClerICHHS:

- IJIs JISTKOBBIX aBTOMOOMIeH [ =12-1,75;

- B=15-272;

- 11 TPY30BBIX aBTOMOOMIICH -

- g ATC noBeIIeHHOM TTpoxoauMocTu - B =1,8-3,0.

Koadpdunuent 3amaca cCHEIUIEHHS B 3aBUCHMOCTH OT MaKCHMAaJIbHOTO
KpPYTSAIIEro MOMEHTA JABUTATENIS IPUBEICH B Ta0imIe 1.

Ta6muna 1 - Koadduuuent 3amnaca crenieHus

M,y H-m 100-250 250-600 700-1800

B 1,75 2,2 2.5

Bremnuii tuametp GpUKIIMOHHON HAKIIAIKK OMPEACIISIECTCS 1O BEIPAKCHUIO:

D=2R.,+b. 2)
rjae b - MUpUHA PPUKIIUOHHON HAKIAJIKH ( b= kR ).
Brruucnennyro Benuuuny D okpyrisitoT corsiacHo ¢ [TOCT 1786-88 (Tadm. 2).

Tabmuua 2 - Beigepxka uz 'OCT 1786-88

Pazmepnr JlaBieHue Ha JlomycTtumas Temmneparypa

HaKJaJg0K, Tommuua (PUKIIOHHYIO Tum narpesanus, "C
MM O, mm Haknaaky Py, HAKJIAKH

BHle)m' BHZTP' Mlla IlocTosunas Bpemennas
160 110 3,3 0,14-0,25 3 200 300
180 125 3,5 0,14-0,25 3 200 300
184 125 3,5 0,14-0,25 3 200 300
190 130 3,5 0,14-0,25 3 200 350
200 130 3,3 0,14-0,25 5 200 300
200 140 3,5 0,14-0,25 3 200 300
204 146 3,3 0,14-0,25 3 200 300
254 150 3,5 0,14-0,18 3 200 350
280 164 3,5 0,14-0,25 3 200 300

300,30 164 4,0 0,14-0,25 1 200 350
340 186 4,0 0,14-0,30 1 200 350
342 186 4,0 0,14-0,30 1 200 350
350 200 4,7 0,14-0,30 1 200 350
380 220 4,7 0,14-0,30 1 200 350
400 240 4,2 0,14-0,30 1 200 250

35




[ 420 | 280 | 50 | 0,14-0,30 [ 1 | 200 | 250
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Ilpumeuanue. Haznauenue tumnoB Hakianok: 1 — ¢opmoBaHHBIC, 3 — TKaHHbBIE, 5 —
CIIUPAJIbHBIC, HABUTHIE.

Ecnu BhIUMCIIEHHOE 3HAYEHHE HE COBMAJAET HU C OJIHUM U3 TMPUBEACHHBIX
CTaHJapTOB, TO BbIOMparOT Onwkaiiee HauOoOJblIee U MNPUHUMAIOT  €ro
JEUCTBUTENBHBIM 3HAUCHUEM AuaMeTpa (PPUKIIMOHHOMN D,.

HAKJIaJIKU

B cooTBeTcTBUM CO CTaHAQpPTOM Ha3HAYAIOT BHYTPEHHHUU auameTp d .

JIelCTBUTENBHOE 3HAYEHHUE CPEAHETO PAANyCa TPEHHUS:

D, +
Rep = 70 d ) (3)
4
HOpMaJII)HaSI Ccujia, 4To ﬂeﬁCTByeT Ha IMOBCPXHOCTU TPCHUA:
p =B M - (4)
"
W Rep-z

Ecnmu 3nauenue P, momyuutcs Oomnbine yeM 9-10 xH , To mis obnerdeHus
paboThI 3alETJICHUS] PA3yMHO YBEITUYHUTH YHUCIIO MIOBEPXHOCTEN TPEHUSI.

Pacuer neraseu

Haoicumnoii ouck

HaxuMHO# JTHCK OOBIYHO BBIMOJHICTCS M3 4YyryHa, KOTOPBIM MMEET HHU3KOE
CONPOTHUBRJICHUE PACTSHKCHHIO W TPU BO3JEHCTBUU IEHTPOOCKHBIX CHJI MOJXKET
paspymutcs. [ToaroMy oH mpoBepsIeTCs 10 BETUINHE OKPYKHOM CKOPOCTH:

ol Ten D, ()
- 60 -
rje - 4acToTa BpallleHUs KOJIEHYaTOro Baja ABUTaTels My i » Mun'.

Ny npu
Lununopuueckas HadiCUMHAs NPYIHCUHA
IIp1 MHOTONPYXUHHOM CHJIOBOM JJIEMEHTE CUILY YIPYTrOCTH P, (HaXUMHOE

YCI/IJ'II/IC) Ka)KI[Oﬁ IPYKUHbI HAXO/AT U3 BBIpaP)KeHI/IﬂI P
H

r T (6)

boid .
Lip

T/I€ i,, - KOJIMYECTBO MPYXKUH, €0.

B aBTOMOOWISIX MaJiOl U Cpe/HeH rpy30M0AbEMHOCTH HArpy3ka Ha 1 Mpy X uHy
00b19HO cocTaBisgeT 60-70 ke, a B aBTOMOOHUIISX OOJIBIION TPy30MoAbeMHOCTH — 110 100
Ke.

Ha npo4yHOCTh TPY)KUHY pPACCUUTBHIBAIOT MCXOJs W3 PACUETHOTO YCHIIUS

Puppicy » KOTOPOE BO3HHMKAET M3 JOIOJIHUTENBHON Ae(popMaluu IPY>KMHBI BO
Af
BPCMs BBIKIIFOYCHUA 3alCILICHUA:

Prppacy. = Ppp - K, (7)

rae K- ko3 UIMeHT, yYUThIBAIOIIUNA HEPABHOMEPHOCTh HATPY>KEHUS MPY>KUH 10
NPUYMHE UX HEOJWHAKOBOM JUTMHBI U kecTKocTH ( K =1,1-1,2).
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3amaeMcst MUHACKCOM NPYXUHBI m (MHAEKC MPY>KUHBI MOKHO TPUHUMATh B
3aBUCUMOCTH OT JUaMeETpa MPOBOJIOKH).

D
m = CP:6, (8)
d
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Tabnuua 3 - UHaekcsl NpyKUHBI B 3aBUCUMOCTH OT IMaMETpa IPOBOJIOKHU

JrameTp npoBOJIOKH, MM 0,2-0,4 0,45-1,0 1,1-2,5 2,8-6 7-14

m 16-8 12-6 10-6 10-4 8-4

[Tocne BbIOOpa OTHOIIEHUSI TUAMETpa MPYKUHBI K JAUAMETPY MPOBOJIOKH
IPY>KUHBI ONIPENEISAETCS IUaMETP MIPOBOJIOKH U JUAMETP HPY>KUHBI.

[Ipy>XUHBI CLENIIEHUN N3TOTABIMBAIOTCS U3 JIESTUPOBAHHBIX CTaJel Mapok 651,
S0XDA u np.

OmnpenensieM Ko3(PPUIUEHT, YUUTHIBAIOMIUNA KPUBU3HY BUTKOB M BIUSTHUE

IIOIIEPEYHOU CHUJIBI: A 5
“m+

: €)
4-m-2
JnameTp mpoOBOJIOKH, U3 KOTOPOTO U3TOTABIMBAIOT NPYKUHY:
8- P - K-
d > 103“I HP.I;;IlC'-I. , (10)
T T - JIOIyCKaeMOeE HaIpsHKEHUE KPYUCHHS MIPYXUHBI (T 7 =700 —  Mlla).
n 900

ITo TOCT 14963-78 BeiOuparoT auameTpsl npoBotiok, mm: 0,5; 0,8; 1,0; 1,2;
1,4; 1,6; 1,8; 2,0; 2,2; 2,6; 3,0; 3,6; 4,0; 4,5; 5,0; 5,5; 6,0; 6,3; 7,0; 8,0; 9,0; 10,0;
11,0; 11,2; 11,5; 12,0; 12,5; 13,0; 14,0.

Cpennuii nuamMeTp Npy>KUHBIL:

Dop=m-d. (11)
XKecTkocTh MPY>KUHBI COCTABIISAET BETUUNHY
_ PnP.PAcq. _ PHP
7=Tonce e (12)
rae Al - nedopmanus NpyKuuel ( Al = m).
0,003
Yucno pabounux BUTKOB MPY>KUHBI:
G-d*
n= ; (13)
8 -Dqp-
V4
rae G - MOAyJb YOPYroCTH NpU KpyueHuu ( G= 2 1la).
80
[TommHOE KOJIMYECTBO BUTKOB MPY>KUHBI:
ny=n+(1,5-2). (14)
PaspabateiBast quadparMeHHyI0 MPYKUHY, YEPTAT €€ pacyeTHYIO cxeMy (puc.
2).
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PucyHnok 2 - PacueTHas cxema npy>KMHHOU JruadparMbl

[Ipumenenue  guaparMeHHOM  TPYXKUHBI  CYHIECTBEHHO  YNPOIIAET
KOHCTPYKIIMIO CIEIJICHUS, YMEHBIIAET €ro rabapuTHbIE pa3Mephl U MaccCy, Tak Kak
BBITIOJTHSIET OJTHOBPEMEHHO (PYHKIIMM HAXKUMHOM MPYKUHBI U PIYaroB BBIKITFOYEHUS
cueruieHusi. OHa o0ecreunBaeT paBHOMEPHOE paclpeiesieHne yCUIIUS Ha HAXKUMHOU
JIUCK, @ YIPYTOCTh €€ JIENECTKOB (PbhlYaroB BBIKIIOYEHHS) — MJIABHOCTh BKIIIOUEHUS
cuerieHus. Bo  (QpUKIMOHHBIX CHEIJICHUSX HUCIOJB3YIOTCS JuadparMeHHbIe
NPYXXUHBI C paauaIbHBIMU TIpope3siMu. OOpa3oBaHHBIE TAKUM OOpa30M JICTIECTKH U
SBJISIFOTCSL phlUaraMu BBIKIIIOUEHHUA cremieHusd. J[[uadparmeHHass mnpyxuHa B
CBOOOJTHOM COCTOSIHMHM UMeeT (GopMy KOHyca. PasnuyaioT mpyXKUHBI BJaBIUBAEMOTO
(mpsiMasi yCTaHOBKA MPY>KUHBI) U BBITSKHOTO (0OpaTHast yCTaHOBKA TPY>KUHBI) TUIIOB,
KOTJa yCUJIMe HA HAXKUMHOMW JUCK MEPEaeTCs M0 HAPYKHOMY WM [0 BHYTPEHHEMY
IUaMeTpy Hepa3pe3aHHOM YacTH KOHYCa, COOTBETCTBEHHO

Tak kak mocajika BUTKa Ha BUTOK HE JIOMyCTUMA, TO MPH MPeJIeIbHON Harpy3Ke
Pppacy. » JOJDKEH OCTaBaThCA 3a30P MEXK]y BUTKAMM:

0>0,1-4d. (15)
[ar npyuHbI ¢, B CBOOOAHOM COCTOSIHUH:
t:PHP.PAC‘I.+d+6 - (16)
Z-n
BricoTa MOTHOCTBIO CKATOW MPY>KUHBI:
H;=(m-0,5)-d. (17)
BricoTa npy>XuHbl B CBOOOTHOM COCTOSIHUU
H,=H,+n-(t-d). (18)
BricoTa npy>XuHBI TIpH MpeIBApUTENHHON AedhopMariiuu (o P,)
Harpy3Kou
leHo—PHP . (19)
Z

JlaHHbI€ 10 pacueTy NpyKUH 3aHOCUM B TaOJIUILY.
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Tabmuua - Pe3ynbrarhl pacueTra NpyKUH CLETUICHUS

Cpennumit ITonHoe MowmeHT
KecTkocThb
Yucmo JuameTp JMaMeTp KOJIMYECTBO S — TpEHHUs
MPY>KUH IPOBOJIOKH, MPY>KUHBI BHUTKOB H (GPUKITMOHHBIX
iyp» €0. d, mm (BUTKA), IIPY>KUHBI, Z,__ 3JIEMEHTOB,
M
DCP:MM nn,e(). MTPﬁ H-m

MoOMEHT npeaBapUTENIBHON 3aTKKU IPY/KHH:
MIYPE,ZZ == 0,2 N MMAX . ()
MakcuManbHOe HaNpsoKeHUE MPYKUHBL JieMiidepa onpeaensercs mno hopmylie:

M, B
b D 0

rJe n - YUCJIO0 BEAOMBIX JUCKOB CHEIIJICHUS, eo.

Ycunue, cxxuMaroniee oJHy NpyxuHy aemmdepa:
JIEMIT

Pip ﬁLAlL ) ()

1P
rZi€ R - paanyc NpUIIOKEHUS YCUIUS K pykuHe, m ( R =0,08 m ).
[lpuarMas BO BHUMaHUE OONBIIYIO JKECTKOCTh TPYXHH Jaemmdepa,
HanpsDKEHUE BBIUUCISIEM MO (hopMyIie, YUUTHIBAIOIICH (opMy ceueHUs, KpUBU3HY
BUTKA U BIMSHUE NONIEPEYHON CHIIBL:

8- P -D
Tyax = = CP’KS[T] ()
n-d?

rae « - Kod((UIUEHT, yYUTHIBAIOMIMA KPUBU3HY BUTKOB W BIUSHHUE MOMEPEYHOMN

cutbl; [t ] =700 - 900 Mila .
Onpenesnenne ko3guuuenHTa 3anaca cuenjaeHus
PaboToCcriocoOHOCTH CHETICHUST ONTPEACIISIIOT 10 KOd(PhUIIMEHTY 3amaca:

B>[p], (1)
rne B.[B] - coorBercTBeHHO (akTHUeCKMii M JOMyCKAaeMbIH KOX(POHIMEHTHI 3amaca
CIICILIEHMUS.

Hcxonubplie TaHHBIE:
- ycwiue P; NpyXWHBI NMPU BKIFOYCHHOM CIEIUICHUH C IHJIUHIPHYCCKOU
P

(TapenbuaToil) Ipy>KUHOU, H ;

- YHACTIO I NWIMHAPUYECKUX MPYKUH;
P

- kKo3(hduuueHT TpeHus p (PUKUUOHHOIO JUCKA MO CTAIH WIH YyTyHY
BCyxyto (u=0,25-0,35);
- Yyycyo i map TpeHuss (i=2-n, TAE n - YUCIO BEAyIIMX JAUCKOB). Jlis

OJHOAUCKOBOI'O CHCIUICHUS i =2, IJIs1 ABYXJTUCKOBOIO - i =4 .
- cpenHui paguyc Rep TpeHHs PPUKIIMOHHOTO KOJIbIIA, M ;
- MAKCUMAJIbHBIN KPYTALIUN My s H-M;
MOMEHT

NMAX

- KpyTsmuii MOMeHT M TP MAKCUMAJIbHOU
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MOIITHOCTH,
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- 4YacCTOThbl BpalllCHUA n, , KOJICHYAaTOro Balla COOTBCTCTBCHHO IIpHU

Ny
MaKCHMaJIbHOM MOITHOCTH Y MaKCUMaJIbHOM MOMEHTE, mun '
- K03 purueHT K,, yBEIHMUYCHUS KPYTAIIETO MOMEHTA,;

- JorycKaeMblit KoapdumuenT 3anaca [B | cuemienus.
ITopsok pacyera:
1. MOMEHT TpeHus CLEIIEHHs

My = - peio . 2)
P i”P RCP
2. Db dexTHBHBIN KPYTALMNA MOMEHT JABHUTATEIS:
M =x-M_  |a+b( ‘Y= e)2|, (3)
L oy
rae - TeKyllasg 4YacToTa BpaIlEHUs KOJEHYaToro Baya, wmun ' ; ab,c -

n

e

0e3pa3MepHbie KO3 PUIUEHTHI.
[KT Ky - (Z_Kn)_l].

‘= [KH'(z_KH)_l] ’ (4)
b (1 —a) ; (5)
(1-0,5-K;,)
c=05-K; b, (6)
rae K,, - KO3(QQHUIHMEHTHI, yYUTHIBAIOIIKE IPUCIOCA0NINBAEMOCTD IO MOMEHTY H
KH
110 YaCTOTE BPAIIECHHUS. K K-M
KM
, (7)
K _ NMAX
v —. )]
11 nM

3. KoapunumenT 3anaca cuernsieHus Ajig BCEro Auana3zoHa 4acToThl
BpallleHUs KOJICHYATOro Bajia:

B:f‘ﬁ’”. 9)

e

4. ITpoBepsieTcs BoInojiHeHKUE ycimoBus (1).

Pe3ynbTaThl OCTaIBHBIX pacueToB 1Mo 3aBUcUMOCTIM (3) u (9) mpu yacrore

BpAIIICHUSI KOJIEHYATOTO Bajia "y, 10 n,, MuH TOKa3aTh B BuAe rpaduka s

N

npuMepa npeACTaBICHHOIO Ha PUCYHKE
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T, Hw

50D B

oo :II\/ 1,7
\ _,/ 11§
| —

500 153 1.3
S

400 1.1
1000 1500 2000 2500 2000y, obiuwm

60D 15

PI/IC}/HOK - 3aBuUcuMocT M u B OT 4aCTOTHI BpalliCHUA KOJICHYATOI'O Bajla ABUTaTCIIA

Pacuem winuyes seoomoeo eana cyennenus

Pacuer nuiuMieB BeAOMOro Bajia CLEIUICHUS 3aKIIOYaeTcsl B ONpe/eiIeHUU
HANpsDKEHUM CMSATHS M cpe3a W TNPOBEpPKE YCIOBHUM MpouyHOCTH. [uamerp Baiia
OPUEHTHPOBOYHO MOKHO ONPEJEIHUTH MO (hopmyJie:

dzg\lm , (20)

e [t x| - momyckaemoe KacaTenbHOE HANPSHKEHUE KpydeHus, [t |=25- Mlla.
30

CrangaptHble  pasMmepbl nummieB omnpenensaiorces no ['OCT  1139-80
«CoenuHeHus UIAIIEBbIEY», OCHOBHBIE MMAPAMETPhI IPUBEICHBI B Ta0UIIE 4.

Ta6muma 4 - CrangapTHbIC pa3Mephl MIIUIICB

Yucno nuuues, Baytpennuii nuamerp Hapy>xHb1il nuamerp
Hlupuna 3y6a b, , um
Zy d s mm D, , mm m
6 23 26 6
6 26 30 6
6 28 32 7
6 32 36 6
6 36 40 7
6 42 46 8
6 52 58 9
6 56 62 10
6 62 68 10
6 72 78 12

Hanpspxkenue cMsTus UTMiEeB (OTHOLIEHHUE CPE3arolle CUIIbI K IUTONIaan
OTACHOTO CEUEHUS) OTPEIEISAETCS TI0 PopMyIie:

; 1)
) - Z,

11t

Ocm - 8-
9,75' (D M,

2
i/ d 114 lCT
rac Dzu - Hapy}I(HI)II?I AUaMCTp HNUINIOCB, M, d - BHYTpeHHI/Iﬁ AUaMCTp HUIXOCB, M,
ur
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Zcr — JJIMHA CTYIIHIBbI, M ; - 4YACJIO IIJINLIEB, M, - CTaTUYECKUI MOMEHT TPCHHUA.
Zy

Cratudeckuii MOMEHT TPEHUS CLICTUICHHS OTPEICIIAIOT 10 hopmyJie:
Mo =M,y - B ’ (22)
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rie Moy — MakCUMAJIbHBIA KPYTSAIIUA MOMEHT ABUratens, H-m; p — KodQQUIHEHT
3araca CIerIeH s,

JUIMHA CTYIHUIIBI 3aBUCHT OT KOHCTPYKIIUH CIEIUIEHHS U €0 PasMeEPOB, MOKHO
INPUHATH B pacueTax /., =40-60 mu.

JToIycKaeMoe HalpsuKEHUE CMATHUS COCTABISET [ o |=200-  Mlla.

300

PacueTHOe HampsokeHHE CMATHS JOJDKHO OBITh MEHBIIE JOIIyCKaeMOro
HaAIPsHKEHKS. Y CIIOBUE ey <[0 ]

POYHOCTH:
HanpsokeHne cpesa IIIHIEB MOYKHO ONPEICIUTh 10 hopMyJie:
4.-M, , (23)
T cP= T 7
roe - IMPHMHA OUIKLA, A . ler by
by
JlomycKkaeMoe HampsbKeHHe cpesa COCTaBIAeT [tc» |=60-  MIla . Ycinosue
85
POYHOCTH:
Tep S [T CP]'

Pacuem npusooa cyennenus

Y 100cTBO yrnpaBieHUsi CUEIUICHHEM O0ECIeYMBAETCSl MPABUIBHBIM BBIOOPOM
HepeJaTOYHOr0 Yhciia IPUBOJA, YTOObI UMETH:

1. OnTuManbHYI0 BEJIMUMHY MepEMEIIECHUs Neaanu, He Ooee:

— JUIA JIETKOBBIX aBTOMOOWIIEN Sy = MM

_ 160
SnEﬂ MM .

— I TPY30BBIX aBTOMOOMIIEH — =190
2. MakcumanbHyI0 BEIMUYMHY YCUIIUA HA e, He OoJiee:
— NS CICTICHUS JIETKOBBIX aBTOMOOMIeH — £y =150 H

A
— JUTS CIETIJICHUS TPY30BbIX aBTOMOOMIICH — p =250 H.

I1E
A

MexaHnuueckue npuBoibl (puc. 3) B HACTOSAIIEE BPEMSI IPUMEHSIOTCSA TOJBKO Ha
JIETKOBBIX aBTOMOOMIISIX 0CO00 MaJIOTO KJ1acca; Ha TPY30BBIX aBTOMOOHIISX, aBTOOYyCax
¥ JICTKOBBIX aBTOMOOMJISIX MAJIOTO KJIACcCa M BBIIIE MPUMEHSIOT THIPOIIPUBO/I.

I P i
Il Lo /
¥ R |
IF a i
o i = I Ii ga
g g liij
| Sl B
fa & L Pt
1 | e ! :
a) 0)

Pucynox 3 - Cxembl IpUBOJIOB CLICTIIEHUS:
a — MEXaHUYECKUI MPUBOJ; 6 — TMAPABINYECKUI PUBO/T
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[Ipu pacyere npuBOAa pacCUUTHIBAIOTCS €r0 MEPEIATOYHOE YHCIIO, YCUIIME Ha
nejgany u xon nenanu. Kpome 3toro, onpeaensitorcs reOMEeTpUYECKUE pa3MephI
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pBIYaroB, IWIMHIPOB W TAr mpuBoAa. OOIlee mepesaTouHoe YHCIO IPHUBOJA

CUEIUVIEHUS] C TMepuepuiHbIMU TPYXKUHAMU I; BKJIIOYAET NEPEeaTOYHOE YHCIIO
P

rneaajii CHCIIJICHUA iHE/Z , IIEPECAATOYHOC YMCJIIO BUJIKHA BBIKIIIOUCHUA CHCIUICHUA i, ,

nepeaaToIYHOC 4Y1MCJI0 THAPABINYCCKOTO ITPUBOAA " IIEpCaAaTOYHOC YHUCIIO pbIYaroB

Ir

BBIKJIFOUCHUA Ip.
CHCIITICHUA d22
Ipp =lpgg Lpip-Ip & — " —>
cb d° f
= d 1

TA€ ¢ U b — IJICYU NIEJAIH; ¢ U d — IJICUW BWIKHU BBIKJIIIOYEHUS;, d, U d, — TUAMETPbI
UCIIOJTHUTEIBHOTO M [JIaBHOTO IUJIMHIPOB TUIPONPUBOJIA, ¢ U f — IJICYH PhIYArOB
BBIKJTIOUCHUS CIICTIJICHHUS.
OO6miee mepegaToyHOE YHCIO TMPUBOJA CHEIUICHUS C JauadparMeHHoOM
OPY>KUHOW I;  BKIIOYAET TMEPeJaTOYHOE YHCJIO JICTIECTKOB AuadparMeHHOU
P

b

IIPY>XHUHbI i, , ICPCAAaTOYHOC YHCIO BHJIKHK BBIKIHOYCHHUA CHCIUICHUA i,
NnepeaaToIHoOC 4YrucCjaI0 T'uApaBJInICCKOro mnmpuBoaa U 1I€pCAaTO9YHOC YMUCIIO ICaAaIn

Ir
CLETUICHUS i,

. o . . a
lpp =lpgg tp'tr = 7.

~ |

Al

Iy

QUS|

o€ ¢ U b —IJICUU NICAATIN; ¢ U d — IJICYU BUJIKU BBIKIIOYCHUSA;, d, U d, — AUAMCTPhI
HCIIOJIHUTEIBHOIO U TJIABHOIO LMJIMHAPOB THJPOIIPUBOJIA, ¢ U f — IUIEYU PHIYATOB

BBIKJIIOUEHUS CLUEIJIEHUS (JIETIECTKOB UaparMEHHON IPYKUHBI).
[lepenarouHoe ymucio auadparMeHHON MPYKUHBI MOXKHO ONPENETUTh IO

dbopmyiie:
e
i =_ = DC_Di
‘/] —
/ DD,
JI1st COBpEMEHHBIX KOHCTPYKIIMH TIPUBOJIOB OOIEe IMepeaTOYHOE YHCIIO

COCTaBJISIET ipp =25— W JAOJDKHO oOecreynBaTh yCHJIME Ha Menajib JUIsl JETKOBBIX
45

aBromoOuneit ue 6onee 150 H, nys rpy30BbIx aBTOMOOMIIEH He Oonee 250 H. B cimyuae
€ClIi YCWJIME€ Ha MeJalb MPEBBIIIACT yKa3aHHbIE 3HAYEHUS, MPHUBOJ CLCIIICHHS
JOJKEH ObITh cHaOeH ycuiureneM. CylIecTBYIOUME KOHCTPYKIIMH

IPUBOJIOB UMEIOT OOBIYHO CIIEAYIOLIUE 3HAUEHUS NepeJaTOYHbIX YUCEIN: i, = 3,8 —5,5;
i, =1,4-2,2 . B pacuerax 0OBIYHO 33JJaI0TCS 3HAUCHUSMU TIEPEIaTOUYHBIX ipps i
qucen

, i, 3aTEM HAXOIAT NCPCAATOYHOC YHUCIIO IIEJAIN CHCIICHUS iHE,Z] .

l

P> ‘p

I[aJICG OIIPCACIIAIOT paCYCTHOC YCUIIMC HA IICAaJIb U IIOJIHBIM X0 1caain
CHOCINICHHUA U IIPOBCPAIOTCA YCIIOBHA!

P <[Pual S, < [8]
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TIE]]

MakcumanbHas BeEJIMYUHA YCUIIMA Ha INeaaid CHCIUICHHA C YCHIIMTCICM HC

JOJDKHA IIPCBBIIIATh e ]: H; COCIUICHUA C YCHIIUTEICM e ]:250 H.
[P 150 [P
I[or[yCTI/IMaﬂ BEJIMUMHA XOJa I€Iadd UId JIETKOBBIX aBTOMOOWIEH [S,,E ]= MM,
A

160
I BBIX
AL TPY30 e ]: 190 mm.
[s :
VYcunue Ha nenane onpeaensercs no popmyie:
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P
MAX
R (24)
HEN i o
iy

rne P, - ycwnime Ha memanm, H; m, - KIIJI npuBoma cuemieHus, s
A

MEXaHHUYCCKOI'o IpUBOJA Nrp = 0,7 — 0,8; AJIA THAPABIMYCCKOIrO IMPUBOJAA Nizp = 0,8 — 0,9
OOBIUHO CIIEIJIEHUE TPOCKTUPYETCS TaK, YTOObI NPU BBHIKIIOYEHUN HAXKUMHOE
yCUJIME TIPYKHUH yBennunBaioch Ha 20 %, T.e.:

n dsz s Z
PZMAX =12 =12 ’ (25)
PZ 8- Dpp
rne Py, — ycwiMe NpPYXKMHBI NPH BBIKIIOYEHHH CLEIUIEHHS, T —

H.

b

MaKCHUMaJIbHOE HampsuKeHue Kpydenus, [la; d - nuamMeTp npOBOJIOKH MPYKUHBI, M;
1P

T — HAOpsDKEHUE KPYy4EeHUS NPYXKUHBIL, [/a; Z — 4UCIIO HAXXKUMHBIX NPYXUH; D, —
JHaMETp NPY>KUHBI, M.
MakcuMallbHOE HAIIPSHKEHUE KPYUYEHUS COCTABIIACT [r MAX ]= 700 — Milla .
900
[TonHbIN X0 Megan MEXaHUYeCKOro MPUBOJA CKIIAIbIBACTCS U3 CBOOOJHOIO
X0J1a Ie1any, paboyero xoja u ynpyrux aegopmaruii aneMmeHToB npusoza. [1onHbli
XOJ] MeJlali TUAPABINYECKOr0 IPUBOJIA PACCUUTHIBAETCS 10 (GopMyJIe:
Sren = +SP:M+AS'1}Y , (26)
SCB ]

rae S;; — TOJIHBIM XOJ TeAald NPUBOAA CUEIUICHHS, M; Scz — CBOOOJHBIN X0
A

nejganu, m; S, — pabouuii XoJ meganu, M; & — 3a30p B MEXAHU3ME BBIKIIOUYEHUS
(Mexay My(pTOM M ppluyaraMu BBIKIIOUCHHUS ), M; — XOJ HAXXKUMHOIO JUCKA, M; i,—
AS
MEPEIATOYHOE YHCIIO PhIYaroB BBIKIIOUCHUSI.

BennuuHa 3a30pa B MEXaHU3ME BBIKIIOUECHUS

— JUIsl CLETUICHUN C mnepupepuiHbIMUA [UIUHIPUYECCKUMU NPY>KUHAMU —
0=1,5-2,0 mm;

— JUISl CUEIJICHUM ¢ LEHTPaAJbHOW nuadparMeHHON MpyKUHOU — & =3,5-4,0

lp

MM.
X0 HaA)KUMHOT'O TUCKA:

— JUISL OTHOAMCKOBBIX cemiaeHud AS =1,5—-2,0 mm;
- AS=24-2,8 um.
— IS ABYXIUCKOBBIX CLIETIJICHUHN —

Hnousuodyanvroe 3adanue

CryzaeHT BbIOMpaeT TOT BapUaHT 3aJaHusi, HOMEP KOTOPOTO COBIAJAET CO
CIIMCOYHBIM MOPSAJIKOBBIM HOMEPOM, YKa3aHHBIM B CIIMCKE IPYMIIbI MO Tabiuie S.
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Tabnuua 5 — Beibop Mozienu TpaHCHOPTHOTO CPESICTBA

Ne Mopneins Ne Mogens
BAapUaHTa ATC BAapUaHTa ATC

0 I'A3-33086 10 YPAIJI-5557
1 VA3-31512 11 ['A3-3307
2 31J1-433360 12 ITA3-3205
3 I'A3-2705 13 YPAJI-4320-01
4 KamA3-4308 14 31J1-3250
5 KpA3-6510 15 MA3-4370
6 KamA3-4310 16 KamA3-5320
7 ['A3-31029 17 borgan A069
8 YPAJI-63685 18 I'A3-33104
9 MA3-6430 19 ITA3-3206

Tabnuma 6 — CBeneHust 0 MOAEAX TPAHCHIOPTHOT'O CPEJICTBA
I"A3-33086 «3emusik»

MaxkcuManbHbIA KPyTSAIUH MOMEHT M, ,

H-m/( mun™ ) —413/1500

31J1-433360

YA3-31512

MaKCMaJILHLHZ KPYTALUMIA MOMEHT M
H-M/( mun™ ) — 168/2200-

I'A3-2705

KP>

MakcuMalibHBIN KPyTALIIUNA

MOMCECHT

M

KP>

H-m/( mun™ ) — 401,8/1800-2000

KamA3-4308

51

MaxkcumanbHBIN KpYTAIIUNA

H-m/( mun™ ) —220/2500
KpA3-6510




-
a

MaKCI/IMaHBHHI/I Kp}ITHIHI/II/I MOMCHT MKP ,

H-™m/( mur™ ) —905/1500 H-m/( mur™ ) — 883/1250-
1450

= -—'-u_,.ﬂ-‘“-'\ﬁlﬁh

MakcumanbHbIi KpyTAILMH MOMEHT M, , ,

KaMA3 4310 _ ) o ‘ FA3 31029

==y 1

T Ll i 1= v hoi s ST =
e e

MaxkcuManbHbIi Kpy TALIUNA MOMéﬁT M, p MakcumanbpHbli Kpy AU MOMenT, M,
H-™m/( mur™ ) — 637/1600- H-™m/( mun™ ) — 182/2500
1800
YPAJI-63685 MA3-6430

MakcumanbHbli KPY TSN M,,, MakcuManbHbIi KPY ALK M,,,
MOMEHT MOMEHT
H-M/( mun™ ) — 1274/1100-1300 H-M/( mun™ ) — 1870/1500
YPAJI-5557 I'A3-3307
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MakcumanbHblid KpyTAIIUNA MOMEHT M
H-m/( mur™ ) — 882/1100-
1300

KP>

ITA3-3205

MakcumanbHbIi Kpy AU MOMEHT M, ,

H-m/( mun™ ) — 284,5/2000-2500
31JI-3250

MaKCI/IMaJII;HHI?I KPYTSALIUA MOMEHT M, ,,
H-m/( mun™ ) — 350/1300-
1700

KamA3-5320

MakcumanbHblii KPyTAIUNA MOMEHT M

KP >
H-m/( ur™ ) — 834/1200-1400
I'A3-33104

MakcumanbHbIi KPYTALLIUA MOMEHT M

KP>

H-™m/( mun™ ) —274,7/2250

~ YPAJI-4320-01

MakcuManbHbIN KPYTAIIANA M,,,
MOMEHT
H-M/( mun™ ) — 637/1400-1700
MA3-4370

MakcumanbHbIi KpYTAIIUi MOMEHT M, ,
H-m/( murn™ ) — 580/1500

Bbornan A069

MakcumanbHblii KPYTAIUNA MOMEHT M

KP?
H-m/(2aur™ ) — 284/2000
ITA3-3206
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MakcumansHblid KpyTAIuid MomeMakcum
H-m/( mun™ ) — 420/1400

KP >

=R B oMo o8 < o o= =

-z o z o z
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IlepeyeHb OCHOBHOI U J0NOJHHUTEILHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOM IS
HANKCAHUSA pacyeTHO-rpaguuecKoi padoThl

OcHoOBHas JauTepaTypa

1. MeTo0/10TUsl MPOEKTHOM NEATETLHOCTH WHXKEHEpa-KOHCTPYKTOpA : YYEOHHUK ISt
By30B/ moa penakiuei A. Il Hcaesa, JI. B. Ilnoraukosa, H. . domuna. — 2-e wusn.,
nepepad. u gon. — MockBa: WznarensctBo IOpaiit, 2026. — 211 c.— (Beicmiee
oOpazoBanue). — ISBN 978-5-534-05408-8. — Texct : snekrponHsbiil / OOpazoBarenbHas
iatgopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/585838.

2. [IpoexTHas nesTenbHOCTH : yueObHoe mocodue / A. B. Mexpenties, b. E. Menbmmkos,
B. B. Ceprees [u np.]. — ExarepunOypr : YI'JITY, 2022. — 108 c. — ISBN 978-5-94984-843-
2.— Tekcr: 3nekTpoHHbIM // JlaHp : 3nekTpoHHO-OMONMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/329885. — Pexxum goctymna: ajis aBTopu3. MOJIb30BaTEIEH.

3. TexHonorus MpoeKTHOW AesaTeNbHOCTH : yueOHoe nmocooue / A. H. Ctpuxos, E. JI.
ITepuenko, M. A. Kynaka [u ap.] ; nox penakuuen E. JI. [lepuenko. — Yepenosen : UI'Y, 2021.
— 98 c. — ISBN 978-5-85341-907-0. — Tekct : 3neKTpoHHBI / JlaHb : 37IE€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/193104. — Pexxum nocryna: s
aBTOPHU3. MOJIb30BATEIIEH.

JlononHuTeNnbHAs IUTEpaTypa

1. IIpoekTHas AEATEIBLHOCTD : yaeOHO-MeTonueckoe mocooue / I'. B. AxmetkaHoBa, U.
B. Pynenko, 1. B. T'ony6eBa, T. B. EmenssinoBa. — ToasstTan : TI'Y, 2019. — 72 ¢c. —
Texct: osnextponHsii / Jlanb : 3neKTpoHHO-OMOnMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/140033. — Pexxum goctymna: ajis aBTOpU3. MOJIb30BaATEIEH.

2. Cadpuymmun, P.H. Oxcruyarauus aBroMoOwsiied : ydeOHUK Il  BY30B/
P. H. Cadpuymnun, A.I'. bamkapaun. — 2-e u3g., ucnp. u gon. — Mocksa : M3narenbcTBo
FOpaiit, 2026. — 201 ¢. — (Briciiee oo6pazoBanue). — ISBN 978-5-534-19426-5. — Tekcr :
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