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Pabouast nmporpaMmMa JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:
- denepanbHbli  TOCYJIApCTBEHHBIN  00pa3oBaTEIbHBIA  CTAHAAPT  BBICIIETO
oOpa3zoBaHus — creruaiuTeT 1o crnenuanbHocT 23.05.01 HazemHbie TpaHCIIOPTHO-
TEXHOJIOTUYECKUE CPEACTBA, YTBEPKICHHBIM NpPUKa3oM MMHHHUCTEPCTBA HAYKH H
BhICIIero oopazoBanusi Poccuiickoit @eneparuu Ne 935 ot 11 aBrycra 2020 rona,
3apeructpupoBanHblii B MuHtocTe 25 aBrycra 2020 roga, per. Homep 59433 (nanee —
dI'OC BO).
-y4eOHBIM TUIaHOM (OYHOM, 3a04HOM (hopm 00yueHus) mo crnenuanbHOcTH 23.05.01
HazeMHble TpaHCIIOPTHO-TEXHOJIOTHUECKUE CPEICTRA;
- paboueii mporpamMmmoil AucHUIUIMHBL «lIpoeKTHpOBaHHE HA3E€MHBIX TPAHCIOPTHO-
TEXHOJIOTUYECKHUX CPEJICTBY.

ABtop ®PenopoB [lenunc HropeBny, KaHIWIAT TEXHUYECKUX HAYK, IOLIEHT
Kadeapbl TPAaHCIOPTHO-IHEPIETUUECKUX CUCTEM

(vkazame OHO, yuenyio cmenens, yuenoe 36anue unu O0NMHCHOCHD)

Metoauyeckre peKOMEHJaluu  OJ00peHbl Ha  3acefdaHuu  Kadeapsl
TPaHCHOPTHO-3HEpreTuueckux cucreM (mporokosn Ne 9 ot 22.05.2026 r.).

B Meronuueckux peKOMEHIAUUSX HW3JI0KEHbl METOAOJIOIMs U METOJUKA
HOJrOTOBKU KYpPCOBBIX IPOEKTOB, a Takke TpeOOBaHUS K UX OPOPMIICHHIO; KpOME
TOT0, ONPEEICHb OCHOBHBIE 00s13aHHOCTH Kadeapbl TPaHCIIOPTHO-IHEPTreTUUECKUX
CUCTEM U Hay4HbIX pPYKOBOAMTEIECH IO PYKOBOJICTBY, JaHbl PEKOMEHJaluu
CTYJCHTaM I10 UX 3alIHTE.

MeToauueckie  peKOMEHJAIMM  TpEeJHa3HAuYeHbl I PYKOBOJAUTENEH
KYPCOBBIX MPOEKTOB, a TAKXKE JJIA CTYJIEHTOB BCeX (opM OOydeHHs] 00ydaroluxcs
0 HampaslieHHIO 1o crnenuanbHocT  23.05.01 HasemHble TpaHCIIOPTHO-
TEeXHOJoThuYeckue cpenactsa B UeOokcapckoM MHCTUTYTE ((pusinane) MoCKOBCKOIoO
TOJTUTEXHUYECKOTO YHUBEPCHUTETA.



1. IHopsinok BbIOOPA U YTBEP:KIACHUS TeMbl KyPCOBOI0 IIPOEKTA

CrygeHT BbIOMpaeT TOT BapuaHT 3aJaHusi, HOMEpP KOTOPOTrO COBHAAAeT CO
CIIMCOYHBIM NOPSAIKOBBIM HOMEPOM, YKa3aHHBIM B CIIMCKE PYIIIBI 10 TaOIHLIE.

Tabnuua — BeiOop Mojenu TpaHCIIOPTHOTO CPEICTBA

Ne Monens Ne Monens No Monenb
BapUaHTa ATC BapUaHTa ATC BApUaAHTa ATC
1 3NJI-3250 11 Bomxanun 6270 21 I"'A3-33086
2 MA3-4370 12 JInA3-4292 22 VA3-31512
3 KamA3-5320 13 YA3 IIpodu 23 3M1JI-433360
4 Borman A069 14 Co6ombs NN 24 T"'A3-2705
5 I'A3-33104 15 MA3 54402L 25 KamA3-4308
6 T1A3-3206 16 KAMA3 52222 26 KpA3-6510
(A5)

7 VYPAJI-5557 17 VA3 469 / Hunter 27 KamA3-4310
8 I"'A3-3307 18 I'A3-33023 28 I'A3-31029
9 I11A3-3205 19 'A3-3221 29 VPAJI-63685
10 VPAJI-4320-01 20 I'A3-3302 30 MA3-6430

2. TemaTnka KypcoOBBbIX POEKTOB

BBINOAHUTE TATOBBIM pacyeT, JAWHAMMYECKHM pPacdeT, 3KOHOMHYECKYIO
XAPaKTEPUCTUKY, pacueT MEXaHU3Ma CLECIUICHHUsS TPAHCIOPTHOIO CPEACTBA COITIACHO
BAapUAHTY.

Meroavka BbIIOJIHEHUS TpUBEIeHA B [[pruiioxxenuu 5.
3. CTpyKTYypa " coepkaHue KypcoBOro npoeKra

KypcoBoil mpoekT 1oykeH 0TBeYaTh CASAYIOUUM TPEOOBAHUAM K CTPYKTYpE:
— BBEJCHHUE;
— OCHOBHAs 4acThb;
— 3aKJIIOYEHUE;
— CIIUCOK HCIIOJb30BaHHOM JIUTEPATYPHI.
B paGote MOryT OBITh MPUIIOKEHUS.

IHopsinok opopmiieHUs1 KYpCOBOIo NMPOEKTa

KypcoBo#i IpoeKT BBIMOJHSIETCS HA KOMIIBIOTEPE HA CTAHJAPTHBIX JUCTax A4,
TekcT nmevaraeTcss Ha ONHOW CTOpoHE JincTa. Ha cTpaHuIle JOMKHO pacnosiaraTbes
28-30 cTpok. MexkaycTpouHnbiii uHTepBaJ — 1,5, mpudt tekcra — 14 (Times New
Roman), B Tadaumax - 12, B moacTpounbix cHockax -10. Tekct meuaraercs
CTpOYHBIMH OyKBaMH (KpOME€ 3arjlaBHBIX), BBIPDABHUBACTCS IO UIUPUHE C
UCIIOJIb30BaHUEM MEPEHOCOB CI0B. Ha TUTYJIBHOM JMCTE HAAMKUCH: KYPCOBOM MPOEKT
nevararotcs 18 mpudrom. [loguepkuBanue CIOB U BhIICIEHNE UX KYPCUBOM BHYTPH



camoil paboTel He fomyckaeTcs. OHAKO 3aroJOBKM U MOJ3aroJIOBKH MU MeYaTaHUU
TEKCTa MHUCbMEHHOW pabOThl BBIACISAIOTCA MOMYXUPHBIM MIPUPTOM. AO3aLHBINA
OTCTYT JIOJDKEH COOTBETCTBOBATH 1,25 ¢M 1 OBITH OJIMHAKOBBIM 10 BCEl padoTe.

OpueHTUPOBOYHBIN 00BEM KypPCOBOTO MpoekTa coctarisieT 40-50 crpanun. B
JAHHBIM 00BEM HE BXOJIST MPUIOKEHHUS U CITUCOK HCIIOIb30BaHHBIX UCTOYHUKOB. [1o
COTJIaCOBAHUIO C TIpenojaBareneM 00bEM paboThl MOXKET ObITh YBEIHUEH.

Crpanuilbl, Ha KOTOPBIX M3JIarae€Tcs TEKCT, IOJHKHBI UMETh MoJis: Jieoe -30
MM, nipaBoe - 10 mMm, BepxHee - 20 MM, HI:KHee - 20 MM.

B Tekcre pabotel «BBeneHue», Ha3BaHuE TiaB, «3akimtoueHue» u «CHHCOK
UCIIOJIb30BaHHOM JIMTEPATYPhD» MEUaTatOTCA (HAYUHAIOTCSA) C HOBOW CTPAHUIIBI.

PaccrossHue Mexay 3arojJOBKOM U IOA3arojOBKOM, 3aroJIOBKOM H
MOCJICAYIOIINUM TEKCTOM, MO0J13ar0JIOBKOM U MPEABIIYIIUM TEKCTOM OTACIISIIOT ABYMS
MOJIYyTOPHBIMU ~ MEXCTPOUHBIMU HMHTEpBaJaMH, a MEXAYy [OJ3arojlOBKOM U
MOCJICAYIOIIUM TEKCTOM - OJHUM IMOJTYTOPHBIM MEKCTPOUYHBIM UHTEPBAJIOM.

['maBel MHUCHMEHHBIX PA0OT HYMEpYIOTCS apaOCKuMu IUPpamMu U JOJDKHBI
HAYMHATHCS C HOBOM cTpaHuIlbl (Jrcta). Homep rinaBel cocTout U3 uncna: 1, 2 u T.1.
3aroyioBkH (MOJ[3ar0JIOBKM) pacroiaraloTcsl EHTPUPOBAHHBIM (TIOCEpEIMHE TEKCTa)
CHocoOoM.

Ctpanuubl MUCHbMEHHBIX PadoT NOKHBI UMEThb CKBO3HYK HYMepaluio
apabckumu nuppamm no Bcemy Tekcry. Homep cTpaHMubl NpPOCTaBJIASKOT B
NMPAaBOM BePXHEM YIJIy MOJsl CTPaAaHUIbI 0e3 TOYKU B KOHIe. [lepBoil cTpanuueit
MUCbMEHHON padoThl SIBISICTCS TUTYJbHBIM JuCT. OH He Hymepyercs. B pabore
BTOPOW CTPAHMIIEH SABIIAETCS CONECPIKAHUE.

TuTynbHBIN JIUCT JMOHKEH COJACPKAaTh HAMMEHOBAaHUE Y4YEOHOTO 3aBECHUS,
dbopmbl 00yueHus1, 0003HaUEHHE XapakTepa padoThl (KypcoBasi), ee Temy, (haMuiuio,
UMsI, OTYECTBO BBIMIOJHUBILIETO €€ CTYJE€HTa, HOMEpP Kypca WU TPYMIbl, YYEHYIO
CTENEHb, JOKHOCTh WM YYEHOE 3BAaHUE HAYUYHOT'O PYKOBOJUTENS, €r0 (paMUINI0 U
uHunmansl, rpagel  «ara cpaum», «Jlomyctuth K 3ammre», «Jlara 3amuTh»,
«O11eHKa», MECTO U TOJl HalTMCaHusl pabOTHI.

Ornapnenue pabOTHI, KOTOPOE CJEAYyeT IMOCie TUTYJIBHOTO JIUCTA, JOJHKHO
coJiepKaTh Ha3BaHUS DJIEMEHTOB CTPYKTYpPbl paOOThI U HOMEpa JIMCTOB, C KOTOPBIX
OHM HAYMHAIOTCSI.

Hcnonp3yembie B paboTe HOPMATUBHBIE aKTHI TTPU TIEPBOM YIIOMHUHAHUH O HUX
HEOOXOAMMO 0003HaYaTh MOJHBIM HAMMEHOBAaHUEM aKTa C YKa3aHHEM B CHOCKE
OopUIHMATIBHOTO HMCTOYHWKA MyOJIUKAIlMU, a B JajdbHEUIIEM — [0 YCMOTPEHUIO
ctyaeHTa. Ecnu B ganbpHeHIeM CTyJIeHT OyIeT UCT0JIb30BaTh B pab0OTE COKpaIIEHHOE
HAaMMEHOBAHHWE aKTa, TO MPH MEPBOM €ro YIOMUHAHUKM HEOOXOMMO MOCIIe YKa3aHus
MOJIHOTO HAMMEHOBAHHUS YyKa3aThb TaKXe TO COKpPAIIEHHOE HAMMEHOBAHUE, IO
KOTOPBIM JIaHHBIN aKT OyeT PUTypUpOBaTh B TEKCTE.

[Ipn wucnonb30BaHUU JUTEPATYphl W UUTUPOBAHUU OTACIBHBIX HAyUYHBIX
MOJIOKEHUM CTYJEHT 00s3aH OCYIIECTBISATh B CHOCKAX CCBHUIKM Ha aBTOPOB U
UCTOYHUKH, OTKYyJla OH 3aMMCTBYeT MaTepuan (dhamMuivsg W WHUIMAIBl aBTOpA,
Ha3BaHWe pabOThl, MECTO W TOJ U3JIaHUA, KOHKpPETHAas CTpaHWIa, OTKyJa
3aMMCTBOBaHa IIUTATa).

[IpssMmoe mMTHpOBAaHWE B TEKCTE 005A3aTENbHO O(GOPMIISIETCS C TMOMOIIBIO



KaBbIYeK. B ciyyae OyKBagbHOTO BOCIPOW3BEACHHUS IMOJIOKECHHI HAayYHBIX TPYIOB
0e3 yKkazaHWs HAa HMX Ha3BaHUS W aBTOPOB KYpCOBOW TMPOEKT K 3alluTe He
JIOITy CKAETCsI.

Martepuasl B clHCKe HCHOJIB30BAHHOW JIUTEPATYphl CIEAYET CTpyNIUpPOBATH
cienyromuM oOpa3zoM. Jlurepatypa B andaBUTHOM MOPsAKE MO (GamMuIMsIM aBTOPOB.
CcbUlkM JTOJKHBI COJiepKaTh (DaMUJIMI0 M MHMIMAJIbBl aBTOpa, OCHOBHOE 3arjaBue,
CBEIACHMS K HEMY OTHOCAIIUECS, CBEACHHs 00 U3JaHUM, MECTO W3JlaHus,
U3J1aTeNbCTBO, JaTy M3JaHUs M 00beM (HaUMEHOBaHUE MEPUOANYECKOTO H3JaHMUS,
roJl U HOMEp BBIITYCKa).

B cnucke MCMoONb30BaHHBIX MCTOYHUKOB JIOJKHBI OBITH YKa3aHbI TOJBKO Te
MaTepHalibl, HA KOTOPbIE UMEETCA CChUIKA (CHOCKA) B padoTe.

Eciu B KypcOoBOM TMpOEKTe UMEIOTCS TMPWIOKEHHsS, HX HEOOXOAUMO
IPOHYMEpOBAaTh.

Bce nmucThl KypcoBOTO MPOEKTa JOJKHBI OBITH MpoHymepoBaHbL.Hywmeparius
CTpaHUI[ B KypCOBOM IMpPOEKTE IODKHA OBbITh cIuiomHoW. CTyIeHT OTBedaeT 3a
IPaMOTHOCTh M aKKYpaTHOCTb 0()OPMIIEHUSI KypCOBOTO IIPOEKTA.

Hanuune rpammaruyeckux, oporpapuyeckux M MyHKTYallMOHHBIX OIIMOOK
6o  HeOpexxHoe  odopmiieHHEe  pabOThl  MOXKET  IOCHYXKUTh  MPUYUHON
HEYJIOBJIETBOPUTEIBHON OLIEHKH PabOTHI.

[ToncTpoyHbIE CHOCKU CO CCHUIKAMH Ha HCIOJIb30BAaHHBIE UCTOUHUKH JOJKHBI
UMETh CIUIOIIHYIO HYMEPAaIHIO.

IHopsinok npeacTaBjIeHUs1 KYPCOBOI'0 MPOEKTA HA 3aLIUTY

KypcoBoii MpoekT, MOAroTOBIEHHAas CTYJEHTOM B OKOHYaTEeNbHOU (opme,
JOJKEH OBITh TpEJICTaBlieHa JEJIONPOU3BOAMTEN0 Kadeapbl B  CIEAYIOLEM
KOMILJIEKTE:

B IMCbMEHHOH (pOpMe B IPOLIUTOM, CKPeIJIECHHOM BHAe — 1 IK3eMILIsp;
B 3JICKTPOHHOM (popMe MOCPEACTBOM HANPABJICHMS HA JJIEKTPOHHBIA MOYTOBBIN
agpec kadeapsl TIC ttm@chebpolytech.ru — 1 3K3eMILIsAPp.

HenonpousBoautenb Kadeapbl Mocie peructpauuu (akra ¥ AaThl CAavu
KYPCOBOT'O IIPOEKTA MEPENAET €€ I IPOBEPKU HAYUYHBIM PYKOBOIUTEIIEM.

[lepenaua KypcoBOro mpoeKTa B JJIEKTPOHHOM ¢GopMe MOXKET ObITh
OCYILIECTBJIEHA ITyTEM HANpPaBJICHUA €€ CTYACHTOM HENOCPEACTBEHHO HAy4YHOMY
PYKOBOJMTEIIO 110 AJEKTPOHHOM IIOYTE.

[locne moctymieHUs: KypcoBOToO MPOEKTa Ha Kadeapy Hay4YHbI pyKOBOAUTEIb
IIpOBEPSIET €€ B TeueHHE |4 KaJeHIapHBIX JHEM C MOMEHTa NOCTYIUIEHHMS Ha
kadenpy, mociae 4ero BO3BpaIlaeT €€ JIEJIONPOU3BOJUTEN0 CO CBOMM OT3bIBOM. B
OT3bIBE YKA3bIBAOTCS CIEAYIOLINE MMOJIOKECHU:

— HaUMEHOBaHME Y4eOHOro 3aBefieHus, kKadenpsl, Gopmbl 00yueHus;

— 0003HaueHHE XapakTepa paboThl (KypcoBasi), €€ TeMY;

— (pammiinio, UMs1, OTYECTBO BBIMOIHUBIIETO €€ CTY/IEHTa, HOMEp Kypca U TpYMIIbL;

— YYEHYIO CTEIIEHb, JOJDKHOCTb WM YYEHOE 3BAHHE HAYYHOI'O PYKOBOIHUTEISA, €ro
(haMHIIUIO ¥ HHULIHAJIBL;

— COOTBETCTBUE TPEJCTABIEHHOTO KYypCOBOTO IMPOEKTa OOIUM TpeOOBAHUSIM,
YKa3aHHBIM B pazzene 1 Hactosmmx MeTtoanuecknx peKOMeH1aluu;
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— COOTBETCTBHUE CTPYKTYPhI KYPCOBOTO MPOEKTA TPEOOBAHMIM, YKa3aHHBIM B pa3jeiie
3 HacToAMKUX METOAMYECKUX PEKOMEHIAIINIM;

— COOTBETCTBHE O(MOPMIIEHUS KYypCOBOTO IIPOCKTa TpeOOBAHUSAM, YKa3aHHBIM B
pazzaene 4 HacToAmMux MeToauuecKux peKOMEeH1alnii;

- YKa3aHHE Ha UMEIOIIHEecsS B KYpCOBOM IPOEKTE HEAOCTATKHU (Kak 1Mo ¢hopme, TaK H
10 COJICPKAHUIO pabOThI), HE MPEMATCTBYIOINIKE JIOMYCKY MPOEKTA K 3aIlUTE;

— BBIBOJI O BO3MOHOCTH JOITYyCKa KypPCOBOI'O IPOEKTA K 3aIUTE;

— BOIIPOCHI K 3aIUTE;

— mpearaemasi ¢opMa M jJaTa 3alUThl KypcOBOTO MpoekTa (ycTHas (OYHas WId
JTCTAHIIMOHHAS).

B cnydae ecnu mocTaBiIeHHBIE HayYHBIM PYKOBOJMTEIIEM BOIPOCHI HE SICHBI
CTYJIEHTY, OH BIPAaBE YTOYHUTb HUX Y HAYYHOIO PYKOBOAUTEIS JIMYHO WIIH
JTHACTAHIMOHHO YEPE3 AIEKTPOHHYIO IOUTY.

B ciuywae ¢dopmynupoBaHUsST Hay4dHBIM ~ PYKOBOJMTENIEM BBIBOJAA O
HEBO3MOYXHOCTH JIONYCKa KypCOBOTO MPOEKTA K 3aIIUTE KYPCOBOM MPOEKT IMOJICHKHUT
IOJITOTOBKE 3aHOBO C YYETOM 3aMEYaHWM, YKA3aHHBIX HAYYHBIM PYKOBOJMTEIIEM, U
IIOBTOPHOMY NPEJICTABIICHUIO HA 3AIUTYy B MOPSAJKE, IPEAYCMOTPEHHOM pa3JeiiaMu
3-5, TOMy € Hay4HOMY PYKOBOJHUTEJIIO.

IHopsinok 3a1IMTHI KYPCOBOIO MPOEKTA

3ammTa KypcOBOTO TMPOEKTa MOXET MPOBOJUTHCS TOJIBKO HAYYHOMY
PYKOBOJIUTEITIO.

3amura KypcoBOTO MPOEKTa MPOBOJUTCS B (pOpME, YCTAHOBJICHHOW HAYYHBIM
pykoBoauteneM. Takke ¢ corjacus HAay4yHOrO pPYKOBOIUTENS WIA 10 €ro
MPEAJIOKEHUIO, BRIPAXKEHHOMY B OT3BIBE, BO3MOXKHA 3alllUTa KypCOBOTO MPOEKTa B
dbopme nokinana Ha KOHGEPEHIUH WM WHOM HAyYHOM WJIM HAYyYHO-TIPAKTUUYECKOM
MEpONpPUATUU (MPU HAJTMYUK TAaKOTO MEPOIPHUSATUS B CPOKU, YCTAHOBJICHHBIC IS
JIOITyCKa K CECCUM), WA B (popMe JTOKJIa/1a Ha CTYJCHUYECKON HayuyHOU KOH(pEpEeHIUH.
B o5toM cimywae BO3MOXKHA pPEKOMEHAALMS HAYYHOTO  PYKOBOAUTENS K
OIMyOJIMKOBAHUIO T€3UCOB BBICTYIUIICHUS.

[Ipu ycTHOM (¢opme 3amuUThl KypcOBOTO TMPOEKTa CTYACHT JIOJDKEH
MOATOTOBUTH OTBETHI HAa BOMPOCHI, MIOCTABJICHHBIE EMY HAYYHBIM PYKOBOJIUTEIIEM B
OT3bIBE.

Hayunblil pykoBOAUTENb BOpPABE [0 CBOEMY YCMOTPEHHIO 3a7aBaTh CTYICHTY
JIOTIOJIHUTEJIbHBIE BOMPOCHI JJI MPOBEPKU YPOBHSI M Kau€CTBa OCBOCHUSI UM 3HAHUU
M0 TEeME KypCOBOTO TMPOEKTa, a TakxKe I JIONOJHUTEILHOM TMPOBEPKU
CaMOCTOSITEIbHOCTHU BBITIOJHEHUSI KYPCOBOTO MTPOEKTA.

[To wToram 3amuThl HayYHBIA PYKOBOJUTEIL ONPEIEISCT, MOXET JU OBbITh
3alllMTa 3a4TeHa, WK TpeOyeTcs MOBTOPHAS 3alUTa.

[To uToram nepBoHauanbHON WK (B Clydae €€ HeyJauu) MOBTOPHOM 3alUThI
KYpPCOBOT'O IIPOEKTa HAYyYHBIM PYKOBOAMUTEIHL CTABUT OTMETKY O 3aIlUTE KypCOBOIO
IIPOEKTa B 3aYETHON KHIDKKE CTYJIEHTa, B BEJOMOCTU U HA TUTYJILHOM JINCTE PAOOTHI.
IHocie 3amUTBI, OT3BIB M KYPCOBOM NMPOEKT MOMJIEKUT CKAHUPOBAHMI) CAMHUM
CTYAEHTOM M 3aJMBKe B JJIEKTPOHHYI0 HH(POPMALMOHHO-00PA30BaTeJbHYIO
cpeny (DaexrpoHHoe mnoprdoauno) Yedokcapckoro uHcTutyTa (uauana)



MockoBckoro NOJMTEXHUYECKOI0 YHHUBepcHTeTa o ajpecy
http://students.polytech21.ru/login.php, nocsie yero pabora B nmucbMeHHOU (popme
NEePENAoTCs CTYAEHTOM JIEJIONPOU3BOINUTEINIO JUUIsl XpaHEHUs B apxuBe Puinarna.

IlepeyeHb OCHOBHOW M IONOJHHUTEJIHLHOM Yy4eOHOW JIMTEpaTypBhl,
Heo0X0IMMOii IJIs1 HANMCAHUS KYPCOBOI'0 NMPOEKTA
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[Tpunoxenue 1

CornacoBaHo W.o. 3aBenyromemy kadenpoit « »
CrynenTa(ku) TPYIIIBI
dopma 0OyueHUs

Toxmuces n ®HO 3aBkadenpoit

« » 20_r HaIpaBJCHHUA TOATOTOBKH
TECII.
®HO crynenTa
3asBeHne

[poury yTBepIuTh TeMy KypcOBOM pabOThI

(HaUMEHOBaHUE TEMBI)

110 TUCIHUIUIMHE

(nara) (ToIIHCh)

Tema corjacoBaHa c Hay4YHbIM PYKOBOJIUTENIEM

(nara) (noznuce)



[Ipunoxenue 2
MHWHUCTEPCTBO HAYVKH 1 BBICIIET'O OBPA30BAHHSI POCCHIICKOMN ®EJEPALIAN
®EJEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEKIEHUE
BBICILIEI'O OBPA30BAHMS «MOCKOBCKUI MOJIMTEXHUYECKU YHUBEPCUTET»
YEBOKCAPCKU MHCTUTYT (®PUJIUAT) MOCKOBCKOT'O IMOJUTEXHUYECKOT O
YHUBEPCUTETA

Kadenapa TpancnopTHo- ) HEPreTHYECKNX CHCTEM

KYPCOBOM ITPOEKT

o AMCIMIIJINHE «TexHosorus IIPOU3BOACTBA HA3CMHBIX TPAHCIIOPTHO-
TCXHOJOI'NICCKHUX CPEACTB»

HaumeHoBaHHe TeMBbI

Per.nomep
BoImonHW: CTyneHT  Kypca, Tpynmel
kadeaps TOC dbopmbl 00yUIEHHS TIO
HaIpaBJICHUIO MTOATOTOBKHU

O.N.0.

JlonyuieH K 3ammre
« _» 202 .

(moamucs)

Hayunsb1i1 pykoBoaUTENS:

JOJI’KHOCTb, 3BAHUC

O.N.0.

3amura KypcoBOTO MPOEKTa:

Ouenka
Jlata « « 202 1.
[Toanmuck HAyYHOTO PYKOBOIUTENS

Yebokcaper 202 T.
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[Ipunoxenue 4
OT3bIB
Ha KYPCOBOIl IPOEKT
Crynent

Kypce , Tpynmna , ¢opmbl 00yueHust
HanpasjieHue moaroToBKu

HanpasJjienHocTs (po¢uiib) NporpaMMsbl

JAucuunauHa

HaumeHoBaHMe TeMBbI

PykoBoaureib

1. IlpencraBieHHass paboTa COCTOUT M3: BBEICHUS, IJIaB OCHOBHOM 4acCTH, 3aKI0YEHHUS
U CIIMCKA MCIOJIb30BaHHOMN JIUTEPATypPhl
2. OueHka KayecTBa BbINOJHEHHS KyPCOBOIO MPOEKTA

Ouenka
Ne K (mo 5
n/n pHUTEpHM OUEHIH -0aJuIbHO

i mKkaJje)

2.1. | AKTyaJIbBHOCTb TEMAaTHUKH MPOEKTA

2.2. | JIorTHYHOCTh M CTPYKTYPUPOBAHHOCTD ITPOEKTA

CaMOCTOATENBHOCTh U3JI0KEHHS U 000011IeHUsT MaTepuaia, HHTepIIpeTaluu
MOJYYECHHBIX Pe3yJIbTaTOB, 000CHOBAHHOCTh BBIBOJIOB

XapaKTepucTUKa UCIOJIb30BaHUS B TPOEKTE UCCIIEI0BATEIBCKOTO

2.4 | uHCTpyMeHTapus (aHalu3a, CUHTE3a, CTATUCTUKO-MATeMaTHUYEeCKOU
METOJI0JIOTHH, TAKETOB MPHUKJIAJIHBIX IPOrpaMM H T.I1.)

KadecTBo npoBeieHHOT0 HcciieaoBaHus (ITOJTHOTa 0030pa HCTOYHUKOB,

2.5 | 000CHOBaHHOCTbH TMIOTE3, BEHIOPAHHBIX METOI0B UCCICTOBAHUS U JAaHHBIX IS
aHan3a)

Pe3ynbTaThl npoekTa (HOBU3HA, TEOPETUUECKAs U MPAKTHUECKasi 3HAUUMOCTh
U IPUMEHUMOCTb)

KagecTBo odopmiieHus npoekra (0OLHii ypoBEeHb I'PaMOTHOCTH, CTHIIb

2.7. | M310XKEeHHsI, KAaueCTBO UIUTIOCTPAIUii, COOTBETCTBHE TPEOOBAHUSIM T10
0OpMIICHHIO)

Ouenka opopmIIeHHs TPOEKTa B COOTBETCTBUU C TPEOOBAHUSIMU,

2.8 | copepkamuMucsa B MeToIM4YeCKUX YKa3aHUAX 110 BBIIIOJIHEHUIO KypCOBOTO
IIPOEKTA

Hcnonp30BaHue B IPOEKTE COOTBETCTBYIOIIMX HAIIPABICHUIO UCCIIEI0BAHUS
HMCTOYHHMKOB JINTEPATYPbl, PE3YyJIbTaTOB HAYUYHbIX MCCIICTOBAHUN
Pexomenayemasi oleHKka 3a NpoeKT (He 00s3aTeNbHO cpeHee apudMeTnieckoe nu3
JTAHHBIX OIEHOK)

2.6

2.9

3. 3amMeuanud 1o MOJATrOTOBKE U BBINMMOJTHCHHIO KYPCOBOTI'0 IIPOCKTA




4. KypcoBoii IpoeKT cOOTBETCTBYET (He COOTBETCTBYET) NPeAbABIsIEeMbIM TPeOOBAHUSM,
KoMmmneTeHIuu chopmMupoBaHbl (He cGOPMHUPOBAHBI), 3aCTYKMBAET (He 3aCyKMBAET)
MOJIOKUTEJIbHOM OLIEHKH U MOKeT (He MOKeT) ObITh IONylIeHa K 3a1mTe (HyKHOe
MTOAYEPKHYTH)

5. lonoJiHUTeIbHbIE KOMMEHTAPUM K MPOEKTY

« « 202 T

(moAnuCh PyKOBOUTEIS)



IIpunoxenue 5
IJIABA 1. TATOBBIN PACUET

THAroBplid pacyer YCTaHABIMBAECT CBSI3b OCHOBHBIX KOHCTPYKTHUBHBIX
napaMeTpoB aBTOMOOWISI, €ro arperatoB M MEXaHU3MOB C TSTOBO-
CKOPOCTHBIMHU CBOMCTBAMU aBTOMOOMJIS.

3agayeld  IMPOEKTUPOBOYHOTIO  pacuera TATOBOIO  pacuera  SBISIETCS

OIIPEJICJICHAE OCHOBHBIX IIAPAMETPOB JBMrareis (MakCHMManbHas MOIIHOCTE N, . ,

yIJI0Basi CKOPOCTh BPalIEHUsI KOJIEHYATOr0 Bajia P MAKCUMAJIbHON MOIIIHOCTH ®y )
M TpaHCMHUCCHH (IICPEAAaTOYHbBIC YUCIA [NABHOM NEPENadd (/. | kopoOKM mepexad

U ), KOTOpble 00€CTIeunBalOT MAaKCUMAJIbHYIO CKOPOCTh JIBHXKEHHSI aBTOMOOUIIS TI0
OOBIYHBIM JIOPOTaM W BO3MOKHOCTH JIBMDKCHHSI TPU TMOBBIIICHHOM COTIPOTHUBJICHUU
JOPOTH.

1.1 IMOCTPOEHHUE BHEIIIHEN CKOPOCTHOM
XAPAKTEPUCTHUKH IBUTATEJIS

1. O01mue cBeaeHNs

OCHOBOW AJ1 TATOBOTO pacueTa aBTOMOOWIISI SIBJISIETCS BHEIIHSS CKOPOCTHAs
xapaktepuctuka gpurarenass (puc. 1.1), KOTOpble TOKa3bIBAIOT HW3MEHEHUS

3(QGEKTUBHON MOLIHOCTH IBHUTraTeist N, , KPyTSIIEr0 MOMEHTa M W yJIEIbHOTO
E

pacxoaa TOINIMBA g, OT er’IOBOI\;I CKOPOCTH BpallCHUA KOJICHYATOI'O Bajla M .

Ne xBr Ne.aﬁr
- i N |
Me s 1 e e B Me o
iZ /KBy | Ler "'Hr"l_-
|
| |
| |
1
1 - L SE— AW -
. Dy Dy Dy Oy O

0)
Pucynok 1.1 — BHeniHue cCKopocTHbIE XapaKTEpUCTUKH JABUTATENCH:
@) TU3ENIbHBINA IBUTATENb; 6) OCH3WHOBBIN JBUTATEIH

[Io ocu abcuucc OTKIAABIBAIOT B MacIITade COOTBETCTBYIOUIME 3HAYEHUS
YTJIOBOM CKOPOCTH BPALIECHUS KOJIEHYATOro Bajia JBUTATEIIS:
- ®,,, - MUHUMAJIbHO YCTOunBas paboTa IBUTATEIS

- JJIA 66H31/IHOBBIX I[BPIFaTeJIeﬁ OpN = 65 — c—l
75

- ISl IM3ETIbHBIX JBUTATENEH oy =75 —
85 c .



- Oy - IpM MAaKCUMAJIbHOM KpyTsiiieM MoMeHTe (= (0,6 — 0,8) -0y );
()%

- @y - IOpU MaKCUMaJbHOW MOIIHOCTUM (HOMHUHAJIbHAs YIJOBas CKOPOCTb)
ONPENEIIAECTCS 10 NPOTOTUITY WU AACTCA B 3aJaHUH;



- ®yux - MAKCUMAJILHOM MPH MOJIHOM I0/1a4Ye TOIIMBA
- 17151 BATATENEe 0€3 OrpaHUYUTENe YyIriIoBOM CKOPOCTH — OEH3UHOBBIE
O, =(1,05-1,1) -0on , IU3EITBHBIX =(1,1-1,15) -on
Opax

- JULsL IBUTATEJICH ¢ OTPAHUYUTEIICM YITIOBOW CKOPOCTH @, . = @ .

2 Onpenesienne 3Ha4eHU 3(PPEeKTUBHOH MOIIHOCTH JJI XaPAKTEPHBIX
TOYEK

TOYKA A

IT Hasi  MOILHOCTb BUTaTCIIs .
oTpedHa OHHOC A N, 1OpH MaKCHMaJIbHOM CKOpPOCTH

L

aBTOMOOMJISA C paspemeHHo% (TTOITHOJ) Mzg:coﬁ (Touka Al) onpeenseTcs:
- F oo . L

_ B A MAX A v MAX xkBm
Nu _( + ) —’ >
rIie
1000 1000 m,,
H-c?
K, - Ko3(pdumueHT o0TeKaeMOCTH aBTOMOOMIIS, . p - TUomany J1000BOM
’ A
M4
M
MOBEPXHOCTHL, 2+ Luw - MaKCHManbHas CKOPOCTb aBTOMOOHIA, %

C
Wy - KOO(DPUITMEHT COMPOTUBIICHHS TIOPOTH MPU MAKCUMAJIBLHOM CKOPOCTH; G, - BEC
aBTOMOOWMIISA, H ; N - KOd()(DHULIUEHT TOJNE3HOTO IEHCTBUS TPAHCMUCCHH.

[Tpubnuxennpie 3HaueHUs KodpPuiueHTa OOTEKAEMOCTH aBTOMOOWIIS
BBIOMPAIOTCS 11O CJICAYIOMNUM KPUTEPHUSIM:
- TOHOYHBIH aBTOMOOMIIb K, =0,15-0,2 ;

- ISTKOBOM aBTOMOOMIIB ¢ 00Tekaemoii (popmoit Ky3oBa K, =0,2 —0,32;

- JIETKOBOM aBTOMOOMIIb ¢ HeoOTekaeMoi (popMoit ky3oBa K, = 0,35 - 0,6 ;
- rpy30Boii 00pTOBOI aBTOMOOUIL K, =0,5-0,7 ;

- ¢ Ky30BOM (ypros K, =0,5-0,6;

- aBTOOYC KallOTHOW KOMIIOHOBKH K, = 0,45 — 0,55 ;

- aBTOOYC BaroHHOM KOMIOHOBKH K, = 0,35 — 0,45 ;

- K, yBeIuM4MBaeTCs Ha 15 — Ha KaXXIbIil MPUIET aBTOMOE3/a.
25%
[Tnomaas 1060BOI MOBEPXHOCTH OMPENIEAETCS MPUOINKEHHO 10 (hopMyam
- ISl TPY30BBIX aBTOMOOMJIEN U aBTOOYCOB:
F,=B-H,,
- JIIS JIETKOBBIX aBTOMOOMJIEH:
F,=078B,-H,,
riae B - Kojes Kojec aBTOMOOWNsS, m ; B, - rabapuTHas MIUPUHA aBTOMOOWIIA
(Hambonbiuas), v ; H, - rabapuTHasi BEICOTa aBTOMOOWIIS (HAaMOOJIbIas ), M .
Bec aBroMo0Omits onpenensercs no Ggopmyiie:

2



G,=m, g= [mo+ (70 + myg) - nyyee + mrP]' g,
TIE m, - Macca CHapsHKEHHOTO aBTOMOOWIIS, ke ; 1, - YHACIO IMACCAKHPOB, el.;
m,, - Macca rpysa (Ui Tpy30BOro aBTOMOOUIIS - FPY30MOABEMHOCT, JUIS JIETKOBOTO

aBTOMOOMIIA - 25— ke ); m, - Macca Oaraka OJHOrO maccaxkupa (IS JISTKOBOIO
50



aBTOMOOUIIA - 10 xe, U1 MEXJIYHApOJHOro aBToOyca - 21 ke, aBTOOyCOB MECTHOIO
cooOIIeHHUS - 11 x2 ).

Koadduiment conpoTuBiieHHs AOPOTM MNPU MAKCHUMAJIBHOM CKOPOCTH W,
BXOJIUT B MCXOJHbIE JaHHBIE U 3aJal0T PaBHBIM KO3(P(ULIHUEHTY CONPOTHUBICHUS
Ka4eHUIO f TP MaKCUMaJIbHOW CKOPOCTH aBTOMOOWJIS, Pa3BHBAEMON Ha paBHOM

TOPU3OHTAIBHOM Topore (1 achaabToOeTOHHOM - v, = 0,007 — 0,02 ).

Jist  Tpy30BBIX  aBTOMOOHNICH Y.  3ajajoT B JMAla3oHe  3HAYCHHIL
Yo = 0,025 — 0,035 .

KIIJI TpaHCMUCCHH M7 - pexanmueckuil KOI(GQHUIMEHT MOTEph HA TPEHHE C

y4€TOM 4YHCJja I1ap SY6anBIX nepcaad B KUHEMaTUYECKON cXeMe TPpaHCMHCCHUU

OPOTOTHUIA ABTOMOOMIIS:
no=n__Mm"n",

P X.X. g K
TI€ My v - KII[, xapakTepu3yromui MOTEPH XOIOCTOTO X012 (Ny x. = 0,96 - KIIJ
' )My
LHIMHIPUYECKOH  mepenadn  ( Ny =0,985 ); nx - KIIJ koHWYeckoil mnepenauu

Mk = 0,975 ); ny y N, - YUCJO Iap, COOTBETCTBEHHO, HWINHAPUYECKUX U KOHUYECKUX
nepenad, OINpeNeIsieMbIX M0 KMHEMAaTHYECKOM CXeM€ TPAaHCMHUCCHM NPOTOTHUIIA
aBTOMOOWIISL.

Jnst aBTomMoOuWied, MMEIUX B TPAHCMUCCUU THAPABINYECKUE IEpeaadyH
(ruppotpanchopmatopsl, TuapoMydTsl), KIIJ TpancMuccum paBeH Mpou3BeICHUIO
MEXaHUYECKOTO Ny U THAPABIUYECKOTO 1y KIT/I:

Nre =Ny Ny -
Hawbonsmme  smadenmst  KIIJ[  rungporpanchopmaropa n - =0,85 - 0,92

AJOCTHKUMBI TOJIBKO IIPpW OITHMAJIbHOM IICPCAATOYHOM OTHOIICHHHN B IIPCACIAX

O,Z - 0,8 . KIIJI rugpomMydThl 1, paBeH MEepeaTOYHOMY OTHOIICHUIO @

—— YIJIOBBIX
® "

CKOpOCTEN TypOUHBI ®wr U THAPOHACOCA ®y THAPOMYDTHI.
TOYKA B

Homunanpnass MomHOCcTh (B TOuke AB) ompexaensercs 1o (opmyne
Jlelinepmana:

N =
MAX w UJNU i _, xBm,
Q)]
(- (—MAXY | p(—MAXY (A
Oy (V)% (U

I ab,c - ammupuyeckue KodOPUIIUESHTHI, XapaKTePU3YIOITUEe THIT TBUTATESA
- 111 OCH3WHOBBIX IBUTraTeliel a,b,c=1,0;

- JUTSL IA3CIeH ¢ =053, b=1,56 ¢=1,09.
TOYKA C >



(O] (O] ® —|
Nu=Nuax-|la - L)+ b2 —c2LY |, xBm.
W, Wy 0,



TOYKA J]

MOIHOCTh P MUHUMAJIBHO YCTOMYMBOW YIJIOBOM CKOPOCTH KOJIEHYATOIO
Baja ABUrarensa N,, omnpeaensercs 1no ¢opmyne ans Touku C, TOJIBKO BMECTO My

[NOACTABJIACTCA 3HAUCHUE Oy -
N =N [ o ® ® 1
a- ( MIN ) + b( MIN )2 _ C( MIN )3 , KBm.
MIN MAX [
Oy Oy ®, J

3. Onpenesienne KPyTAILIEr0 MOMEHTA /IJIS XapPaKTEPHBIX TOYEK

KpyTsAIi MOMEHT IBHTATENA 4 r JUISL XapaKTEPHBIX TOYEK OMPENEISIOT MO

EX
COOTBCTCTBYIOIIUM 3THUM TOYKAM 3HAYUCHUAM Wex H NEX:
M, = 1000 H-m.
B NEX ’
(Q)
EX

4. Onpenenenne yaeJbHOr0 pacxoiaa ToIJIMBa g,

JIbHBIN X TOILINB
Yae Pacxoll  TOIUMBA ,  ya  pexmmax, COOTBETCTBYHOLIMX

XapaKTCPHBIM TOUYKAM OIIPCACIAFOT 110 MVIJIC.

paxTep PeACIIfOT IO Gopmyne:, ]
g =g - ad-=-b-( )+ T) s
EX Eviv L

O)N (DN J KBm Yy

e a',b',c’ - smmupudeckne Ko3PPUIMEHTHI, XapaKTePU3YIONTUe THUIT IBUTATEIS
- 111 OCH3MHOBBIX JABUTATENIeH a' =1,2;h" =1,0;¢' =0,8 ;
- U1 qu3esien o' =b' =1,55;¢'=1,0,
€ . - MUHHMAJIbHBIA yICIbHBIA PacXoJ TOIUIMBA (IMPUHMMAETCS IO MPOTOTHUILY),
2

kBm - u
Jlns  Gosee TOYHOTO BBIMIOJHEHHS KPHUBBIX 3aBUCUMOCTEH N = f(wr) ,

My =f(or)  g,=f(0; HEOOXOAMMO OIPEAEIEHHE TEKYIIMX IPOMEKYTOYHBIX

u )
3HaueHu no ¢opmynam (1.6-1.8), KOTOpbIE COCAUHSIOT IUIABHBIMU OTHOAIOIIUMU

JIUHUSIMH.
S. Pesyabrarel  pacyera  mapamMeTrpoB  BHEUIHell  CKOPOCTHOM
XapaKTepUCTHKU ABUIraTEJIs
PacueTHple 3Ha4YeHUS NAPaMETPOB BHEIIHEW CKOPOCTHOM XapaKTEPUCTUKH
JBUTATENs IPUBEICHBI B Tabau1e 1.

Tabmuua 1 — Pe3ynpTaThl pacuera

3HaueHHs NapaMeTpoB IIpH ® ¢!




No I (DMIN O)Xl Wy (DXZ @y Q)X} (DMAX
apamMeTpbl
/n pavetp
1 N oy, kKBm
2 My, H-m
2
3 g
KBm - u
Ne 3HaueHHs NapaMeTpoB IIPH ® _ c’!
i [TapameTpsl . . .
N, X On X ()% X ©,,x
K2
4 GTX 2
y

1.2. PACYET INHEPEJJATOYHbIX YUCEJI AI'PET'ATOB
TPAHCMHUCCHUHA

1. Pacuer nepeaaTo4yHoOro 4ucja rjiaBHoOM nepeaavu

[lepenaToyHoe YHCIIO ONMPESIAIOT U3 YCIOBUN oOecTeueHUs] MaKCHUMaIbHOMN
CKOPOCTH JIBMKECHUS HA BBICILIEH paCUeTHOM Iepenaye:

U =3,6-
6y ) (2.1)
Is r
VMAX 'UB ’Uzz
rae UB - HepcaaTodyHoOC YUCIO KOpO6KI/I nepcaady Ha BBICIILIEH nepeaauc;

U, - IepeJaToyHoe YHCIIO JIOIOJIHUTENLHON (Pa3aToyHol) KOpPOOKM Iepenad Ha

BbICIIEN mnepenaue (U

7 =10 7V, - MakCUMaJlbHasi CKOPOCTb aBTOMOOWJIS, KM .

); ’




Ouax - MAKCHMATIBHAS YTIIOBas CKOPOCTh KONICHYATOT0 BaNa, -1 . 7 - PajMyc Koeca
(omyckaeTcsi paBHBIM JJUHAMUYECKOMY), M .

[TepenarouHoe yncio KOpOoOKH Tepeiad Ha BRICIISH Tiepe/iade:

- ISl IPSIMOM Tepejauu JIETKOBBIX aBTOMOOMIIEH KJIaCCUUECKOW KOMITOHOBKH U
TPY30BBIX aBTOMOOWMJIEH ¢ YUCIIOM Tiepeaad He 6ojee 6 - U, = 1,0 ;

- nOus JIETKOBBIX ~ aBTOMOOWJIEW € TOBBIIIAIONIUMHU  TIE€peaadyaMu
(MepeHEeNPUBOIHBIX) M  MHOTOCTYINEHYAThIX KOPOOOK Tmepedad  TIpy30BBIX
aBTOMOOMIICH ¢ menurenem - U, =0,7 - 0,8 ;

Panuyc xoneca onpenensieTcst o BHIPKECHUIO:

re=(0,5-d+huw- )-107, (2.2)
by
rae - k03 durmeHT aedopManyy MUHKI O] HATPY3KOW; b,, - IMUPUHA TPOPUIIS
M
IINHBL, M ; d - BHYTPEHHUH (TIOCAI0YHBIN) AUAMETP IITUHBI, M .

3nadenue kodpduimenta nedhopmaluu MIUHBL 0T HATPY3KOW BBIOMPAIOT T10
CJIEIYIOIUM TIapaMeTpam:

- I IWH TPY30BBIX aBTOMOOWJEH ¥ aBTOOYCOB, NIHMArOHAJIBHBIX IIIHH
JIETKOBBIX aBTOMOOMIICH - Ay =0,85-10,9 ;

- ISl paialibHBIX IIMH JIETKOBBIX aBTOMOOMIIEH - ), = 0,8 — 0,85 .

BepTukanbHyto Harpy3Ky Ha OJHO BeAyllee Kojeco Gy MOIHOCTBLIO
IPYyKEHHOTO aBTOMOOWJISI OTIPEIEIISIIOT MO BHIPAKEHUIO:

QK _ 9,8-(my +m;) -

K

, (2.3)

n
m

- YUCJIO IIMH Ha BeAyIEeH ocH, ed.; - KOA(hOUIMEHT Harpy3Ku Ha BEIyIUe
A

TIe ny,

KoJeca.
Koaddumument Harpy3ku Ha Beaymue Kojieca BBIOMPAIOT MO CIICTYIOITUM
napaMmerpam:



- JUIsL JISTKOBBIX aBTOMOOUIICH C KOIECHON (GOPMYION 45 5 - 3, = 0,5 — 0.6 ;
- JUIst TPY30BBIX aBTOMOOMIICHT ¢ KOJIECHON POPMYIIOH 4, 2 - 3 = 0,65 — 0,75 ;

- U1 IOJTHOIIPUBOJHBIX aBTOMOOMIIEH - ), = 1,0 .

HaiineHHoe pacyeTHbIM IIyT€EM MNEPENATOYHOM YHCIO TJIABHOM Iepeadn
JOJKHO OBITh HE Oouiee:

- Y JIETKOBBIX aBTOMOOMIIEH — 5,0;

- Y TPY30BbIX aBTOMOOWJIEH IPy30MObEMHOCTHIO 10 8 TOHH — 7,0;

- Y TPY30BbIX aBTOMOOMJIEH Ipy30M0bEMHOCTBIO CBbIIIE 8 TOHH — §,0.

Ecnu 3Hauenue U, mpeBbIIAeT yKa3aHHbIC 3HAUEHMS, TO TJIaBHYIO Mepenady
CJeAyeT BBITIONHATh ABOMHON WJIM TOCJE IJIaBHOM Mepeaadyn HeoOXOIWMO BBECTH
KOHEUHBIE Tlepeiauu (KOJIECHBIE PEIYKTOPHI).

2. Pacuer nepeaaTo4yHOro 4YMucJjia Ha NMePBOM nepeaaye

[lepenatouHoe 4MCIO Ha MEpBOM Iniepenade U, HAXOAAT IO 3aJaHHOMY
TEXHUYECKMMH  yCIOBUAMH  KOO()(ULIMEHTY CONPOTUBIECHHUS JOPOTU (13

MAX
BBEIpDQKCHUS IS OMNpEICICHUs JIUHAMHYECKOTO (pakTopa, MpeHeOperas CHiion
CONPOTHUBJICHUSI BO3/yXa, T.K. OHA HE3HAYUTEIbHA Ha HEOOJBIINX CKOPOCTAX
JIBIDKCHUS):

g Gk 2.4)
M,
wmax Up U Mrp
A
rie G, - Bec aBTOMOOWJIS C TOJHOW Harpyskou, H ; M - MaKCHUMaJbHbIN

MAX

- MaKCHUMaJIbHBIM KO3 duineHt

KpYTAILIAA MOMEHT JBWUrarens, H-m Vo

b

JIOPO’KHOTO COMTPOTUBIICHHUS, ITPEOJI0JIEBAEMOT0 Ha TIEPBOM TIepeiayve.
MakcumanbHbI KodhUIreHT JIOPOKHOTO COMPOTHUBJICHUS,
IPE0I0JIeBAEMOr0 Ha MEPBOil mepeaade COCTaBISICT:
- 17151 ISTKOBBIX aBTOMOOMIIEH C KOJIECHON (OPMYIION 4x 2 - yuuy = 0,3 — 0,45 ;

- 17151 TPY30BBIX aBTOMOOMIIEH - Wiux = 0,3 — 0,4 ;

- 17151 aBTOOYCOB - Yiux = 0,28 — 0,33 ;

- JUIS TPY30BBIX aBTOMOOWJIEH ¢ KOJleCHOU OpMyIIOn 6x  _y,,,, =0,3—0,4;

4

- IS TIOJHONPHUBOJHBIX aBTOMOOWJICH TMpH BKIIOYEHUH ITOHMDKAFOIICH
nepeaadyu AeMyJIbTUIUINKATOPA - Yuux = 0,6 — 0,7 .

llomyyennoe 3HayeHue U, qpoBepsieTcsi 1O YCJIOBHAM  OTCYTCTBHS
OyKcOBaHWUSI.

JIns1 3aTHEIPUBOTHBIX aBTOMOOMIICH:
NS )
U, < S N (2.5)
KMMAX Ur-U me L- '(P)
a hﬂ
JUTSI TIEPETHETTPUBOTHBIX aBTOMOOUIICH:
l\fo 7\4{ . GA L L \



U1£|| |, (2.6)
\MMAX.UF U M L+ '(PJ

a hzz

rae ¢ - Ko3QPUIMEHT CUEIUIEHUs ABMXUTENEH ¢ JOporor (ouux =0,6-0,8); L - Oa3a
aBTOMOOMIIS, M ; h; - BBICOTA LIEHTpa Macc, . .




BricoTy neHTpa Macc BEIOMPAIOT MO CIIETYIOIIUM TapaMeTpaM:
- TPY KE€HHBIH IPy30BOM aBTOMOOMIIb C KOJIECHOM (popMysion 4x 2 h,=0,9 1,5

M
- TPYXEHHBIM TPy30BOM aBTOMOOWIb C KoOJeCHOH (opmymoil 4x4 6x6 -

b

hy=08-1,4 m;

- JIETKOBBIE AaBTOMOOWIIH C MOJHOM 3arpy3Koif - hy=0,5—-0,65 m.

B cmywyae He BBINOJHEHHS YCIOBUM, TO Ui JAIBHEUIINX PacyeTOB
NPUHAMAETCS 3HaYeHHE U, 1O yCIIOBUSAM OTCYTCTBHS OyKCOBaHUSI.

Kpowme toro, nony4enHoe 3Ha4eHne Ui mpoBepsIOT MO yCIOBUAM 00€CICUEHUs
HEO0OXO0IMMON MUHUMAILHON CKOPOCTH JBUKEHUS.
MuHuMabHast CKOPOCTb IBUKEHUS V,,,, OIPENEIAETCS 110 BBIPAKEHUIO:
Vo =36-

MIN

Tx Oy (2-7)
U -U,-U,
3HaueHUE MUHUMAJIbHAS CKOPOCTh JIBUKEHHUS V), :

- JUIsl TPY30BBIX aBTOMOOMIIEH - V) — 15 _7 ™.
b —_—
c
- owiei - M
JUTSE JITKOBBIX aBTOMOOMIICH - V,yy _ 5 _ 3
C
Ecnu  HalineHHas MHUHMMAaidbHas CKOPOCTh aBTOMOOWJISL  MPEBBIIIAET
PEKOMEHAYEMOE 3HAUYEHHE, TO IMEPEJATOYHOE YHMCJIO TMOHMXKAIOIIEH Nepeaadn
pa3gaToYHON KOPOOKHM YTOUHSIOT, IOJIb3YSCh BRIPAKEHUEM:
_ T "Ovin
U =36- .
A Ul 'U[

3. Bo1OOp unciia cTyneHeid KOpoOKH nepenaayqy

Yucao CTYHGHCfI TPaHCMHUCCHH BBI6I/IpaeTC}I B 3aBUCHUMOCTH OT AJHAIla30Ha
MePCAaTOYHBIX YUCCII d:

d="". (2.8)

Tabmuua 2 — JlnanazoHsl BBIOOpa YMCIIA CTYNEHEN TPAaHCMUCCUU

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

Z - 4ucno nepeaay 5 6 8 10 16 20

Jlnst aBTOMOOMIIEH Tpy30M0AbeMHOCTBIO 3-10 TOHH HamboJiee palMOHAIbHBI 5
u 6 crTymneHuarble, a Ui aBTOMOOWIEH ¢ OoJblIell Tpy30M0IbEMHOCTHIO
MHOT'OCTYIIEHYaThIe KOpOOKHU repenayd — 8-20 cTyneHei.

Jns  aBTOMOOWIIEH-TAraueld MNPUMEHSIOT KOPOOKM Tepeaad C JeIUTENeM,
umerompe or 8 1o 20 cryneneil. Ha aBToMOOMIISIX MOBBIIEHHOW MPOXOAMMOCTU
yalie BCEro NpUMEHSIOT 4 U 5 cTyneH4arble KOpoOKU Mepesiad B COUYETaHUU C 2-X
WIH 3-X CTyNEHYaTON JOMOTHUTEIbHOU KOPOOKOM.




4. Bb10op nepeaaTouHbIX YHCe POMEKYTOUHBIX Nepeaay
[lepenaTounble yuciaa OMPEACISIIOTCS YEPE3 3HAMEHATENb T€OMETPHUUECKOMN
IPOrPECCHH ¢ :

g=r__ (2.9)

rae Z - 4ucio mnepenad, eo.

[lepenaTounsie ynciia OCTaIbHBIX Mepeaay (})Hpe}ICHHIOTCSI no gopmysam:
U

U=_1; U=_2; U=_; T (2.10)
2 C] 3 C] q
Hepez[aTquoe YHCJIO 3aJHCTO XO0Jda OIIPCACIIACTCA 110 BBIPAKCHHIO!
U,, =(1,2-1,3) -U,. (2.11)
HepeﬂaTOIIHBIe qucCiia TPAHCMUCCHUHU !
Up = Uy U, Uy . (2.12)

CkopocTH JBWKEHHS aBTOMOOWJII Ha BCEX Mepeaadyax, COOTBETCTBYIOIIHE
MaKCUMaJbHON YIJIOBOM CKOPOCTHM BpAlLlEHMs KOJEHYaToro Baja JABurareins V.

(Touka «A4»).

Vitaxz -
Ve _ Vawax . v _ " Maxz-1 % =Mz . U T.1. (2.13)

_1 - q 2 L 73 q
CkopoCcTH  JBW)KCHUS ~ aBTOMOOWIJIS,  COOTBETCTBYIOIIHME  OCTAJIbHBIM
XapaKTepHBIM pPEeKUMaM palbOoTHI ABHTaTeNs (Touka «B», «C», «/[») onpenemnstoT 1o

dbopmye:
V =36

X

(2.14)
U

X

I x o
- TCKYHICC 3HAYCHHC YITIOBOM CKOPOCTH BpaIICHUA KOJICHYATOI'O BaJia

ABUIATCIIA, '; U - mepeaaTOYHbIE YMCIIa TPAHCMHUCCHU Ha KaXJ0M repeaaye.
X

5. PacuerHble mnepexaTOYHble YHCAA TPAHCMUCCHM H COCTABJICHHUE
KHHEMATHYECKOU CXEeMBbI

Harpy3ska Ha Benyuiee koneco, H G. =
~ K B
JnHaMu4eckuii paanyc BeIyluux KOJec, m P
~ K -

IlepenaToyHoe YHCIIO TIIABHOM MEPENAYN U. =
=

IlepenatoyHoe 4MCIIO HA NIEPBOM Mepenaye:

- [0 YCIOBHIO  IPEONOJIEHUS  MAKCUMAJIbHOIO  CYMMAapHOIO
CONPOTHUBJIEHUS JOPOTH Y ppix

- 110 YCJIOBUIO CLEIUICHUS BEAYILIUX KOJIEC C U, =

JOpOroi 3HaMeHaTeNIb F€OMETPUIECKON q=

IIPOTPECCHUH

[lepenarounble yncina KOpOOKHM Nepesad ¥ TPAHCMHUCCHH 110 NIEpeadam



TP1 TP3

Up, = 3 Uppy =

TP4

CoCTaBJISIIOT KHHEMATUYECKYIO CXEMY I10 TPOTOTHUITY.



1.3. TATOBBIA (CUJIOBOM) BAJAHC W JUHAMHUYECKHUHN
PACYET ABTOMOBIIS

1. I'paduk TAroBOro 6aj1aHca aBTOMOOMJISI HA BbICLIEH Mepeaayde

[TpencraBieHHOE ypaBHEHHUE IBIKESHUS aBTOMOOMIISI HAa3bIBACTCS YPABHCHUEM
TSATOBOTO (CUJIOBOTO) OajaHca:

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

rae - TATOBas CHJIAa HAa BEAyIUX Kojecax (ABWXKHTENM), H ; P, - cula
PT

CONIPOTHBJICHUS JOPOTH, H ; p, - cuima CONPOTHBIICHUS BO3/AyXa NpPU JABIKCHHUU

aBTOMOOWIIS, H ; P, - cuja CONMPOTHBICHUS Pa3roHy, H .
KacarenpHas cuiia TArA Ha IBUXKHYTEIAX onnpez[eﬂﬂeTCH 1o opmyie:
P = E P P , (32)

T
rae Ty

M, - prTﬂHmy”I MOMEHT JBurarens, H-m U,, - HepeaaTtovyHoc 4YucCIiIOo

b

Tpancmuccuu; Ny - KII Tpancmuccnuu; r, - paauyc BeAyInux KOJiec, u .

M
Ilpu cxopoct ABHKEHUA 10 28 ™ cpjry cOnpOTHBICHHS JOPOrH P, MOXHO
c

IIPUHUMATH BEJIMYNHOW IIOCTOSIHHOW U PABHOM:
P, =G, Wy, (3.3)
e Yv - mpuBeACHHBIH KOI(PPHUIMEHT JOPOXKHOTO COMPOTUBJICHUSA; G, - BEC

aBTOMOOWIIS, H .
Cuna CompoTHBIICHUS BO3yXa MPH JIBIKCHUH aBTOMOOWIISI OTIPEEISICTCS TI0
BBIPXKEHUIO:

PB:KB' VI;AX' (34)
FA
Cuuta CONpOTHUBIIEHUS Pa3TrOHY OMpeAEseTcs MO BEIPaKEHHIO:
p=_185 (3.5)
u BP ’
4
rJe j - yCKOPEHUE aBTOMOOMIS,

~ ;8 - kod(hOUIMEHT yUeTa BpAIaloIUXCs Mace.

2 BP
C

[Ipn moctpoenun rpaduka cuiaoBoro OajaHca CHayanga CTPOSIT TATOBYIO
XapaKTEPUCTUKY aBTOMOOUJIISI — 3aBUCUMOCTD TSATOBOW CHJIBI OT CKOPOCTH JIBUYKEHUS
aBromoOussi. [1pu 5TOM 3HaYeHUsT KPYTAIIEr0 MOMEHTA JIBUTaTeNsl M, Ha pa3jIMYHbIX
pexuMax paboThl (Touka «A», «B», «C», «/[») NpUHUMAIOTCS HU3 CKOPOCTHOM
xapaktepucTuku (puc. 1.1).

3aTeM HaHOCST 3aBUCUMOCTb CHJIBI COIPOTUBIIEHUS IOPOT'H OT CKOPOCTH (eciu
KO3 (DUIIMEHT COMPOTUBJIEHUS JIOPOTM — IOCTOSIHHAs BEJIMYMHA, TO YyKa3aHHas
3aBUCUMOCTbH MPEJICTaBIsET COO0M MPSIMYIO JIMHUIO, apauIeNIbHY0 OCH aOCIIHCC).

[Tocne »TOrO OT KPUBOHM, XapakTEpPHU3YIOLIEH CHIIy CONPOTHUBIICHHS JIOPOTH,



OTKJIAJAbIBAIOT BBCPX 3HAYCHHUA CHJIbI COIPOTHUBJIICHUSA BO3AyXa IIPpHW pPa3JIMYHBIX
CKOPOCTAX ABHIKCHMA.



P'-‘ R'-. H_.

J
F | B .
\'fmin VM VN wvma.}; V M/C it:nll_-"il}

Pucynok 3.1 — TsiroBslii 6amaHc aBTOMOOMIISL HA IPSMOM Tiepeaaye

KpI/ITepI/IeM MMPpaBUJIBHOCTU paCUYCTOB CIYKHUT COBIAACHUC YHNCICHHBIX

3HAYECHUU U P, + Py B TOUKE «A», COOTBETCTBYIOIIEH MaKCHUMaJbHOW CKOPOCTH
PT

JABUOXKCHUA aBTOMO6I/IJI51, KaK ITOKa3aHO Ha PUCYHKC 3.1.



TJIABA 2. JTMHAMWYECKUMN PACUET ABTOMOBIJIS

Pe3ynbTaToM  JMHAMUYECKOTO  pacuera  SBISETCA  YHUBEpCaIbHas
JTUHAMUYECKAs XapaKTEPUCTHKA — OCHOBHOW TEXHUYECKUN TJOKYMEHT aBTOMOOHIIS.

JluHaMHYecKOl  XapaKTEpPHCTUKOW aBTOMOOWIIS  HAa3bIBAIOT TI'padHUuecKH
BBIPOKEHHYIO 3aBUCHMOCTh JUHAMUYECKOTO (DakTopa OT CKOPOCTH IBWIKEHUS Ha
pa3nuHbIX nepeaavax (puc. 3.2).

Junamuyeckuid  (GakTop TMpeAcTaBiIsieT CcOOOH OTHOLIEHHE W30BITOYHOM

KacaTeJIbHON CUIIBI, HEOOXOMMOM JIJIsl TIPEOI0JICHHSI COTPOTHRIICHHS JOPOTH, K CHIIC
TAXKECTH ABTOMOOMJIA:

(3.6)

"H, |
e :

- __c- —
] 20 40 60 80 H,% O Y

-
[

L]

Pucynok 3.2 — YHuBepcajibHasg JuHAMUYeCKasi XapaKTepUCTHUKa aBTOMOOMIIS

2.1. lunaMuvecKasi XapaKTepUCTHKA MOPOKHEr0 aBTOMOOUJISI

JIIsl TIOCTPOSHUS JUHAMUYECKON XapaKTEPUCTUKH IOPOKHETO aBTOMOOMIISA
OTIPEACTSAIOT 3HAYCHHSI JUHAMHYECKOro ¢akTopa Ha KaxIoW mepemade i 4-x
XapaKTEePHBIX PEKUMOB PabOTHI ABUTATENSI (TOUKA «A», «BY», «C», «/[»).

Macca nopokHero aBTOMOOWIISI paBHAa Macce aBTOMOOuUIst 6€3 Tpy3a m,y IUTI0C
Macca BOJUTENA 5, T.e.:

Mpop = My + Mpoyy - (3.7)
CrnenoBaTebLHO
Grop = 9,8:(my +myey) (3.8)
Macca BoauTenst IpUHUMAETCsl PaBHOU 75 ke .



[Ipu pacuerax no popmyie (3.6) BMecTo G, NMOACTABISIOT Gy, KACATEIBHYIO

CUIIy TATH P, ompeaenstoT no ¢opmyine (3.2), conpoTUBICHUE BO3ayxa P, - 1O
dbopmyne (3.4), a CKOpOCThb [BIKEHMsSI aBTOMOOWIsT — 1o Qopmyne (2.14),
MOJICTaBJISAS. COOTBETCTBYIOUIUE apaMETPHI.

ITocTpoeHne HaYUHAIOT C BBICILIEH IEPEAYH.

Jl1st 5TOro Ha rOpU3OHTAJILHOM OCH B BBIOPAaHHOM MacIITade OTKJIAJIbIBAIOT
MaKCHMMAaJIbHYI0 CKOPOCTb IBIKCHHsA aBTOMOOWIA V, . (Touka «A4») U CKOPOCTH

JBY)KEHUS Ha JPYTMX XapaKTEepHBIX pexumax paboThl nBuratens (Touka «B», «C»,
«/»).

Ha BepTukanbHOW OCH Takke B BBIOpAaHHOM MaclmTabe OTKIJIAIbIBAIOT
COOTBETCTBYIOIIME 3HAUYEHUs AuHaMuyeckoro (akrtopa. IlogoOHbIM ke crmocodom
BBITIOJTHSIIOT MIOCTPOSHUE TUHAMUYECKOTO (DaKTopa 1 Ha IPYTUX Mepenavax.

2.2. YHuBepcaJibHasi AMHAMUYECKAS XapAKTePUCTHKA

YHuBepcasbHas JAVMHAMUYECKas XAapaKTEPUCTUKA CTPOUTCA C  LENbIO
ONpe/ieNieHUs] JUHAMUYECKUX KaueCTB aBTOMOOWIA MpH JFOOOM CTaTUCTHUECKOMN
3arpy3Ke Ky30Ba WX CaJIOHA.

s monmy4yeHust yHUBEpCaIbHOU TUHAMUYECKONW XapaKTEPUCTUKU IIPOU3BOIAT
JOIIOJIHUTENIbHBIE IIOCTpOEHUsA. B BepxXHEHM 4YacTU IIOCTPOCHHOM JUHAMHYECKOMN
XapaKTePUCTUKU HAHOCUTCS BTOpas OCbhb aOCIUCC, Ha KOTOPOM OTKJIAJbIBAIOT
3HaueHUs] Ko3(puIMeHTa 3arpy3Ku aBTOMOOWISI WM CTENEHb €ro 3arpy3ku H B
IIPOLICHTaX:

r =" (3.9
mlior
UIIN
m,—m
r =_"*_""".100%, (3.10)
MAX
m
e 1oP

m, - TIOJIHAsI Macca aBTOMOOMIISI (Macca rpy>KEHHOTO aBTOMOOWIIS).

B kpaitHeit cneBa Touke BepXHEW ocu adciucc KodDPUIMEHT 3arpy3Ku
aBTOMOOWIIST paBeH eauHuIle (/" =1), 9TO COOTBETCTBYET MOPOKHEMY aBTOMOOWIIIO.
MaxkcumanpHoe — 3HadeHue [, ~ OTKJIAQAbIBAlOT B  TOYKE  KOOPJAMHAT,
COOTBETCTBYIOILEH V,,,, .

Toukn I, " Vi COCHUHSIOT BEPTUKAIBHOW JIMHWEW, KOTOpas Oyxer
ABJIATBCS BTOPOH OCBIO OPJAMHAT, YTO COOTBETCTBYET IOJHOCTBIO T'PYKEHHOMY
aBTOMOOWITIO.

YMHOXUB 3HaYEHUS] TUHAMUYECKOT0 (pakTopa MOpOKHEro aBTOMOOUIS Dy Ha

Iuw | [OMyYaloT 3HAYCHHS IMHAMHYECKOTO (DAKTOpa TOJTHOCTBIO TPYKEHOTO

aBTOMOOMIIS U OTKJIAaAbIBAIOT UX HaA BTOpOﬁ OCH KOOpOIHHAT:

D, =Dy, . 3.11)
Eciu npeHeOpednb CONMPOTUBICHUEM BO3LyXa:
D,=Dy- Lyyxy =V - Ly - (312)

CoOTBETCTBYIOIME 3HAYEHHUS JUHAMUYECKOTO (akTopa TMOPOKHETO U



IMOJITHOCTBIO I'PYKCHHOTO aBTOMOOMJIS COCIUHAIOT HAKJIOHHBIMHU JIMHUSIMU.



Toukn MNEPECCUCHUS O3TUX HAKIOHHBIX JIMHUHA C OCTaJIbHBIMH BCPTHUKATIAMU

0o0pa3yroT Ha KaXKJOW BEPTHKAIM MacHITAOHYIO ILKaly JUIsl COOTBETCTBYIOLIETO
kor(ddulMeHTa 3arpy3KH Ky30Ba WIH CajloHa aBTOMOOUIISL.

Takum

obpazom,

MOCTPOCHHAs

3arpy3Ku aBTOMOOUIIS.

YHUBCpPCAJIbHAaA

JVHAMUYECKas
XapaKTEPUCTHUKA TTO3BOJISIET ONPEACIIUTD TUHAMUYECKHUN (PaKTOP MPH JTHO00M CTETICHH

2.3. Pacuer u mocTpoeHre JUHAMUYECKON XapaKTePUCTUKH AaBTOMOOUIISA

Pe3ynbpTaThl pacueTa JUHAMUYECKON XapaKTEPUCTUKH aBTOMOOUIIS IPUBEICHBI
B Tabmuue 3.1.

Ta6muma 3.1 - Pacuer iuHaMUUeCKON XapaKTEPUCTUKU aBTOMOOUIIS

No 3HaueHne NapamMeTpoB IIpu ® , ¢ '
2 E
Ilepenaua [TapameTpsbl
H/H O‘)M[N (DXI Wy (DXz Wy COX} (DMAX
M, H-m
M
V., —
IIepBas nepenaua c
1 UTPI’ P, H
nz?l P,, H
P.-P,, H
DO
M, H-m
M
vV, —
Bropas nepenaua c
TF‘2 > PT . H
nTPz P,, H
P,-P,, H
DO
Mg, H-m
M
vV, _
Tperbs nepenaua c
TP3 ’ PT " H
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2.4. AHaM3 YHMBEPCAJIbHON JTMHAMUYECKON XapaKTePUCTUKHU

B IIpOoLECCCC aHaIn3a Jar0TCsA OTBCTHI Ha BOIIPOCHI:

- HUMEKITCA JIM PACXOXKICHUS JIHUHAMHYECKMX KayeCTB HPOECKTHPYEMOTO
aBTOMOOMJISI OT MPOTOTHUIIA U KaKue (PaKTOPBI HA ATO TMOBIIUSIIH;

- KaKie 3HAYCHUS] KPUTUUECKUX CKOPOCTEHN MOIYUYEHBI IO TIEpeadyaM U oueMy
OHM Ha3bIBAIOTCSI KPUTUUECKUMU;

- KaKue MpeJieibHbIe YTkl TOAbeMa MOXKET MPEOI0JIETh ABTOMOOMIIb C TIOJIHOU
3arpy3koi o acajibTUpyeMOMY LIOCCE U CyXOM I'PyHTOBOM OPOTE;

- KaKyl CpeIHIOI0 JKCIUIyaTallMOHHYIO CKOPOCTb HMMEET IOJHOCTBIO

IPY>KEHHbIW  aBTOMOOWJIb, €CJIM  M3BECTEH  MPUBEACHHBIH  KOA(PUIIMEHT
COIIPOTHUBIIEHUS IOPOTH.




I'/TABA 3. IKOHOMMNYECKASA XAPAKTEPUCTHUKA
ABTOMOBWJISA

3.1. U3mepuTe v TOMJIMBHON IKOHOMHUYHOCTH

N3meputensiMu TOIJIMBHOM SKOHOMUYHOCTH CaMOT'O aBTOMOOWJIS SIBJISIIOTCS
pacxo0 monauea 6 1UmMpax Ha eOuHuuy npoodeca aemomoodunsn (IIyTeBOU pacxon

TOILJINBA)
QS b

o0 1 PAacxo0 MoOnIUea 6 pAMMAxX HA eOUHUUue MpPAHCHOPMHOUL
KM

paoomut L2

KBm - u’
N3meputensiMu TOTIMBHONW YKOHOMUYHOCTH TP OIEHKE JBUTATENs] MOTYT
OBITH pacxo0 mMonauea 6 Kunozpammax 3a uac pavomel oeuzamens (9acoOBOU

Ke o o
pacxoj TOILINBA) G,, — W YICHbHbIH 3¢ (HEKTUBHBIN pacxo0 monausa 6 zpammax
l_l

Ha Kujaoeamm-uac g >
E

,

OnaHuM U3 OCHOBHBIX MOKa3aTesied TOIUIMBHON KOHOMUYHOCTH aBTOMOOWJIS
ABJISIETCSI SKOHOMHUYECKas xapakrtepuctuka (puc. 4.1) mokasbiBaromiasi, CKOJbKO
JUTPOB TOIUIMBa OH pacxonyer Ha 100 xu MPOMAEHHOrO MyTH NMPU PABHOMEPHOM
JIBMYKEHUU Ha PAa3HBIX CKOPOCTAX U B PA3JIUYHbBIX JIOPOKHBIX YCIOBUSIX.

kBm - u’

Q 3 r[l 00 K |
' l

0 30 ({u Q}]

Pucynoxk 4.1 — O0uuii BU1 53KOHOMHYECKOHN XapaKTEPUCTHKH

Ha ocu a6CHI/ICC XApPAaKTCPHUCTHUKH OTKJIIAAbIBAIOT CKOPOCTH ABHUKCHUA, 4 Ha OCHU

OpJMHAT — pacxXoJ TOIUIMBA
B 100xm -

Ha xapakTtepucTtuke HaHOCST PsAJl KPUBBIX pacxojia TOIUIMBA MPU JBHKEHUU
aBTOMOOWJII TI0 JIOpOre C TpeMsl pa3IMYHBIMU 3HAa4YeHUsSIMU Kod(dduimenra



JOPOYKHOTO CONPOTUBIICHUS ¥ 1, Y 2, 5.



DKOHOMHYECKAs! XapaKTEPUCTUKA CTPOUTCS JJIs1 KAXKI0M Iepeayun.
IIpu 3TOM IyTEBOM pacxoj TOHJ‘II/IBI% OQSQonpez[eﬂﬂeTc;l 10 BBIPAXKEHUIO:

= , (4.1)
N
SA
rjae O - oMl pacXo/ TOIUIMBA, 1 S, - MPOOET aBTOMOOHIIS, K .
5
OO6muit pacxo/ TorMBa Q ONpeeseTcs:
G,-T
Q = TpT X ) (4'2)
gﬂe - 4acoBOW pacxoj TOIUIMBA, x2 ; T - BpeMsl paOOThl JBUTATEINS, v Pr -
T A
Ke
IUIOTHOCTH TOTUTMBA (1151 OeH3MHA by =0.725 3 JUISL IU3EIBHOTO TOIIHEA 5, — (825
J
K2
2 )
YacoBol pacxo TOIiMBa  ONPEACIIACTC:
Gy
8ex " Nix
Or="To00 - (4.3)
rie . . 2 .
gy - TEKYIIUA YyIenbHBIA pacxoj TOIUIMBA B , COOTBETCTBYIOLIUH

kBm -
y
JAHHOMY pPEXHMY paOOThl ABHraTens; N, - MOUIHOCTb JBHrareiass B (yHKUUHU
CKOPOCTh JBUXKECHHSI aBTOMOOMJIS B 3a/IaHHBIX JIOPOKHBIX YCIIOBUSIX, kBm .
[TpoGer aBTOMOOWIS S, OINpeIeNsIeTcs:

S, =V, T,, 4.4)

rjae V, - CKOpoCTh aBTOMOOWJIS, L
Y

Tornma myTeBo pacxon TOIIHIE] O ONPEAGISTCS 11O BBIPAKCHAUIO:
(7 By

T

0 e (4.5)
s, V,.T 10- .7,
pPr

A
M
HJIk, CCJIIN CKOPOCTH aBTOMOOMJIS JacTCs B

c

0 = Mo 8o 46)
S 36-p -V
7 A
3.2. Ilocsie0BaTEILHOCTH MOCTPOEHHUS IKOHOMHYECKOI XapaKTePUCTHKH
DKoHOMHYECKast XapaKkTepUCTUKa CTPOUTCS B CJIeTyIOIIeH
MOCTIEI0BATEIHLHOCTH.

OnpenensOT MOIIHOCTh JBHUrarenass N, , HEOOXOAUMYIO Ui JABUKEHUS



aBTOMOOMJIA C pa3sHBIMU CKOpPOCTAMH (OT V,, 1O V,,, ) JUIA 3aJaHHOTO 3HAYCHUS

Kod(hDUIHEHTA TOPOKHOTO COMPOTUBIICHHS Y o
K -Fv> Gy v 1
N :( B A X + A4 v X)

X 1000 1000 N,p

, KBm. 4.7)




K&)KI[OMY 3HA4YCHHIO CKOpPOCTH JABMOKCHUSA aBTOMOOMIIS HaxogsdaT
COOTBCTCTBYIOIIHC 3HAYCHUS YaCTOTHI BPpAIICHUS KOJICHYATOI'O Bajla ABUIraTCisl oy,

UCIIOJIb3YsI CKOPOCTHYIO M IMHAMHYECKYI0 XapaKTePUCTUKY WM 10 hopmyJie:
o oY (4.8)
3,6 -1y
A€ Oy - TEKyllee 3HAYCHUE YIJIOBOM CKOPOCTH BpAIlCHUS KOJEHYATOro BaJia
ABUTATCIIA, ' ; U , - HepelaTO4YHBIC YHUCJIa TPAHCMHUCCHUU Ha KOXJ0M Mepenaye;
ry - paanyc KoJeca, m .
JIns1 mosyd4eHHBIX 3HAYEHHUM 4acTOThI BPAIlIEHUsI KOJICHUYATOr O Bajla JABUTATENs
®x , COOTBETCTBYIOUIMX XapakTEpHbIM TOYKAM HA BHEIIHEH CKOPOCTHOM
XapaKTCPUCTUKE ABUTATENIs, ONPEACIIAIOT 3HAYECHU YIEJbHOIO pacXoAa TOIIMBA g

HA OTHX peXHMax 1o gopmyne: | ® o
g =g -~ d-b( )+ ()

b

2

, 4.9)

EX eMIN — - B
O)N OJN J Kbm -y

rae a' , b', ¢ - sMaupuyeckre Ko3pPUIreHTb
- U1 AU3EJIbHBIX ABUTATENEn o' =b'=1,55 ¢'=1,0;
)
- Ut OEH3MHOBBIX JIBHIATENEH o' =12  b'= ' =08
1,0,

8amv - MUHHUMAJBHBIA YAEIBHBIA PACXOJ TOIUIMBA, NMPUHUMAETCA IO MPOTOTUILY

(MacrOpTHBIN yICTbHbIA PACX0]] TOIUIMBA),
KkBm - u
MuHMMaNbHBIM yAEIBHBIA pacxol TOIUIMBA g, OOBIYHO IPHHUMACTCA U3
NPOTOTUIIA ABUIAaTENs WIM JJI1 OPUEHTUPOBOYHBIX PACYETOB ONPEAECIAETCS II0

CpE€aAHUM CTATUCTUYCCKUM NaHHBIM!

- Ui qu3enbHbIX asurarened — 200-260
xkBm - v’
- U1 OCH3MHOBBIX ABurarene —280-340
xBm - u*
Texkymmii ynenpHbId pacxoJ TOIUIMBA g, , COOTBETCTBYIOLIUM JaHHOMY

pEeXUMY pabOTHI IBUTATENs, PACCYUTHIBAIOT O (popmyIie:

8 =K, Ky - &x» (4.10)
e K, u K, - K0dpPHUIMEHTH, YUYUTHIBAIONINE BIMSHHE CKOPOCTHOTO W
HaArpy304HOTO PEXKUMOB PaOOTHI IBUTATEIIL.

Jns Toro, 4roObl NONMYyYNTh BEIMYMHY KOd((QUIMEHTAa K, , HE0OXOIUMO
ONpPEACTUTh MPOIEHT HCIOJB30BaHUS MOIIHOCTH JBUTATENs NpPU ABMKCHUU C
Pa3IMYHON CKOPOCTBIO IO 3aJJaHHOMY 3HAYEHUI0 KO3 (ULHMEHTa CONPOTHUBIICHUS
JIOPOTH VY o .

3nadenust K03PPUIUEHTOB CIo COOOB:



K, 1 K, MOKHO OIPEIETUTH MO JII00OMYy U3 Tpex

(O]

- TI0 BCIOMOTaTeJIbHBIM Ta0aumnam 4.1 u 4.2;
- 110 HMIOUPHUUECKUM TpaduKam, MOKa3aHHbIM Ha pucyHka 4.1 u 4.2;
- 110 YMnupuueckuM dopmyiam (4.9-4.11).



Tabmuna 4.1 — Kosddumuent musmeHeHUs: yaenbHOTO pacxoja TOTUIMBA

K, B
3aBUCUMOCTH OT CTEIEHU UCIIOJIb30BaHU MOIHOCTH JBUTATEIIS
O
— 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
Wy
K, 115 1,09 1,04 1,02 1,01 1,00 1,01 1,02 1,04
Tabmuna 4.2 — KoadduiueHT u3MeHeHus: yIeIbHOro pacxoja TOIUIMBa K, B
3aBHCUMOCTH OT YTJIOBOM CKOPOCTH KOJICHYATOTO Bajia ABUTATEIIS
N(\)
» %0 20 30 40 50 60 70 80 90 100
N,
K EEH3 2,11 1,67 1,33 1,22 L,11 1,06 1,00 1,06 L,11
K 1,56 1,38 1,25 1,12 1,09 1,06 1,00 1,06 1,25
K,
b
1.2 \ , —
1.1 : .
N |
L0 : |
0.9 | — il i .1__|_,_-... ;
0 02 04 06 08 10 12 14 0,/My
Pucynok 4.1 — I'padux 3aBUCUMOCTH MOMPABOYHOTO pacxo
KOO PHUIMEHTA YIUTHIBAIOIIETO N3MEHEHUE YACITHEHOTO aa
pacxo/ia ToIIMBa TOTUTH
OT YaCTOThI BPAIICHNs KOJIEHYATOI0 BaJla ABUraTes Ba

K_H'lll
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Pucynok 4.2 — I'paduk 3aBUCUMOCTH TIOMPABOYHOTO
KO3(PHUIMEHTA YUUTHIBAIOIIETO U3MEHEHHUE YACTBbHOTO
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Koo durment K, , YYUTBIBAIOIIUMA BIUSHUE CKOPOCTHOTO PEXMMa Ha Pacxojl
TOTUIMBA!

K,=125-099 n, 40,98 — " Y —024 - _nE_)3 . (4.11)

g (Nevax ( N (Nevax ( Ny (Nevax
) )

KoadunmenT K, , yauThIBaIOIINIA BIUSHUE HATPY30UYHOTO PEKUMA HA PACXO/]

TOILIIMBA:
- JIA aBTOMOOMIICH ¢ OEH3MHOBBIM JABHUI'aTCIICM:
K, =327-822 N, N, N,
v ’ F49,13- T F 4318 N;EH ). (4.12)
N N )
- JUTL aBTOMOOWIIEH C TU3EIbHBIM IBUTATEIEM:
Ky=12-0,14- N N, N,
FoL8 P Y4146 —Lo) . (4.13)
NE N )

Hanee o popmyiie (4.6) HaXOAT ITyTEBOM pacxo TOIUIUBA (. .

Pe3ynbpTaThl pacueToB 3aHOCAT B TaONUIly, HA OCHOBE KOTOPBIX CTPOUTCS
SKOHOMUYECKAsl XapAKTEPUCTHUKA.
Kpome 3agaHHOr0 3HAYEHUS o =y >, BBIOMpAEM elle 2 TUma JOopor pa3HOro

KauecTBa, T.€. C Pa3IMYHBIMU KO3 PHUITMEHTaMH COMPOTUBIICHUS JOPOTH  :

-1 =y o0—020yo;

-ys3=yo+0,20yo.

AHQJIOTUYHBIM 00pa3oM PACCUMTHIBAIOTCS U CTPOATCS KpUBbIE Qg U JUIS
JIPYTUX AOPOT ¢ K03 dUIIMEHTaMH v | U\ 5 . Ha Kak10#1 Takol KpUBOM yKa3bIBaeTCS

3HaYEHHUE COOTBETCTBYIOLIETO €M Koa((ULeHTa CONPOTUBIEHUSI JIOPOTH .
Jna  aHanmm3a OKOHOMHYECKOM  XapaKTEPUCTUKM HA HEH MPOBOIATCSA
PE3IOMUPYIOIINE KPUBBIE:

- KpuBad a - MaKCHUMAJIbHBIX CKOpOCTCfI JABHJKCHHA Ha PA3HBIX OOpOorax H
a

KpHuBasi c¢— OKOHOMHYCCKHX CKOpOCTeﬁ, mnmpoxogdmas 4€pe3 TOUKH, I'I€ pacxon
C

TOIUIMBA UMEET MUHUMAJIBHOE 3HAYEHUE.

CrneBa KpuBBIE DKOHOMHUYECKOW XAPAKTEPUCTUKH OTPAHUYMBAIOTCS JIUHUEH,
COCAUHAIONIEN TOYKH, COOTBETCTBYIOIIME MHUHHMMAIBHO YCTOMYUBBIM CKOPOCTSIM
JBUKEHUS.

Tabnuna 4.3 — Pe3ynbpTarsl pacuera SKOHOMHUYECKON XapaKTePUCTUKHA aBTOMOOWIIS

o V , ® N gEX s g EIl? QS s
Ne Ox, — K, | Ry, | Ng. = Ky 2 2 /)
/ v M N Ny
i c ¢! H KkBm KkBm - | xBm - 100xm

y y
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I')TABA 4. PACYET MEXAHU3MA CIEIIVIEHUA

Heab: u3yyeHHEe METOAMKHU pacyeTa MEXaHU3Ma CUEIUICHUS, HEOOXOIUMBIX
JUISL IPOEKTUPOBAHUS TPAHCIIOPTHBIX CPEACTB.

3aganue
1. I3yunTh KMHEMAaTHYECKUE CXEMbI (DPUKITMOHHBIX CIICTICHUH.
2. PaccunTath mapameTpsl (GPUKIIMOHHBIX HAKIIAOK CICTIICHH.
3. PaccunTaTh JeTaliv CICTUICHUS.

BapuaHnTsl 3a1aHus mpecTaBiieHbl B Tabaunax 3,6.

MexaHu3M CHEIJICHUS TPEeIHa3HA4eH [UJI1 BPEMEHHOTO  OTKIIFOUCHHUS
TPAaHCMHUCCUU OT JBUTATEINA, C IICJIbI0 TEPEKIIOUCHHS Tepeaady, OCYIIECTBICHUS
TOpMOXeHUSI. BpIOpaB W 000CHOBAaB KOHCTPYKIHIO CICTUICHHS, YEPTAT €ro
KMHEMaTH4ecKyto cxemy (puc. 1).

A
Jlggl M
2 of
a)

Pucynok 1 - Kunematnueckue cxemMbl GPUKIIMOHHBIX CIICTITICHHN:
a, 6 — MHOTOTNIPY>KUHHBIE C TIepU(EPUUHBIM pa3MEIICHHEM TIPYKUH
(a — oTHOAMCKOBBIC, O — IBYXIUCKOBEIE);

6 — OJIHONIPYKUHHBIE C AAPpParMEeHHOUN MPY>KUHOM

Pacyer HaUMHAIOT ¢ pacyeTa CPEHEro panyca TPEHUs p .
CP> .

-M,
Rep=3| P M (1)
2m-Py-p-z-
rae P - xodhduupeHT 3amaca 3anemiéHus; M,,. - MAKCHMANbHOE 3HAUCHWE
KPYTSIIEr0O MOMEHTA JBUrarens, H-m; - AaBJICHUE HAa (PPUKIMOHHYIO HAKIIAIKY
PO

(P =0,15-03 Mla ), p - xKodhdunueHT TpeHus QGPUKIUOHHBIX MOBEPXHOCTEH
(n=0,25-0,35); z — KONMYECTBO MOBEPXHOCTEH TpeHus (Y OAHOJUCKOBBIX z=2, Y

ABYXIUCKOBBIX z= ); k - KO3(pPUUMEHT mmHpPUHBI (PUKUMOHHONW HAKIAJKU
4
(v b _
—=0,375-0,63), C My, 3HAUCHHUE Kk YBEITUUMBACTCHA.

CP TIOBBILLICHUEM



3nauenue Kodpduimenta 3amaca B BBHIOMpPACTCS C y4EeTOM HEM30EKHOTO
yMeHbIIIeHUsT Kod(PHIMeHTa TpeHusl HAKIaJA0K B MPOIECC IKCIUTyaTallud, YCaaKU
HOKUMHBIX MPYXKHUH, HAIAYHUS PETyJIMPOBKH HAKMMHOTO YCHIIUS, YUCIAa BEIOMBIX



muckoB. C Apyrod CTOpOHBI, TUKOBBIE HATPY3KH B TPAHCMHUCCHH, HE3aBUCUMO OT MX
IIPOUCXOXK/ICHUS, JIOJDKHBI OTPAaHMYMBATHCS MPOOYKCOBBIBaHHMEM clierieHus. [lo
TOW TpUYMHE KOA(DPUIIMEHT 3amaca CICIUICHHS HE JIODKCH IPEBBINIATH
OTPEICTICHHOT0 3HAYCHHUS.

CuerieHusi ¢ peryJMpyeMbIM JIaBICHUEM IMPYKUH U ¢ JuadparMeHHbIMU
Npy>XMHAMU UMEIOT HamboJee HU3Koe 3HadeHue KoddduiMeHTa 3anaca ClerieHus.
bonpmme 3HaueHUsT MMEIOT CHEIUICHUS TPY30BBIX aBTOMOOWJIEH U aBTOOYCOB.
Cpennue 3naueHust kKodhuirieHTa 3anaca CIeTUICHHS:

- JUUIS JIETKOBBIX aBTOMOOWIEH - B=1,2-1,75;

- ISl TPY30BBIX aBTOMOOMIIEH - B=1,5-22;
- wist ATC noBbIILIEHHON TPOXOAUMOCTH - f=1,8-3,0.

Koaddurmuent 3amaca cremieHuss B 3aBUCHMOCTH OT MaKCHUMAaJbHOTO
KPYTSIIET0 MOMEHTA JIBUTATENS TIPUBEICH B Ta0ImIE 1.

Tabnuua 1 - KoadduruenT 3amnaca crierienus

100-250 250-600 700-1800

B 1,75 22 2,5

Breunuii tuametp GpUKIMOHHON HAKIIAIKU ONPEAEIISIETCS MO BBIPAKEHUIO:

D=2R., +b. 2)
rjae b - mupuHa GPUKIIMOHHON HAKIATIKY ( b = kR, ).
Boruncnennyto Bennuuny D okpyriisitoT coriacHo ¢ TOCT 1786-88 (Tabun. 2).

Tabmuua 2 - Bergepxkka uz 'OCT 1786-88

Pa3meps1 JlaBnenue Ha Jlomyctrmast TeMriepatypa
HaKIagoK, my | TommuHa (PUKLNOHHYIO Tun narpesanus, °C
BHI;HL BHZTP' 0, i HaKHEII;Z o A Hocrosmnas BpemenHnast
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
420 280 5,0 0,14-0,30 1 200 250




Ilpumeuanue. Haznauenue TUMoOB HakiIanok: 1 — ¢opMoBaHHbIE, 3 — TKaHHbBIC, 5 —
CIIUPAJIbHBIC, HABUTHIE.

Ecnu BhIUMCIIEHHOE 3HAUY€HUE HE COBMAJACT HU C OJIHUM U3 MPUBEACHHBIX
CTaHJApTOB, TO BHIOMpAOT Onwxkaiiiiee HauOONbIIEE U MNPUHUMAIOT  €ro
JNEHUCTBUTEIBHBIM 3HAUEHUEM JHAMETpa (DPUKLIMOHHON HAKIaAKU D, .

B coorBercTBMM €O CTaHAAPTOM HA3HAYAKOT BHYTPEHHUM JauaMeTp d .
JlelicTBUTENBHOE 3HAYEHHUE CPEAHETO PAANyCa TPEHUS:

D +d
R,=—" . A3)
4
HopMmanibHas cuna, 4To I€MCTBYET HA IMIOBEPXHOCTH TPEHUSA:
P = B "My . (4)
H
W Rep-z

Ecmm 3Hadenue P, noxyuurcs Oonbine yeM 9-10 xH , To s 0OJeryeHus

paboTHI 3aleIJIEHUs Pa3yMHO YBEIMYHUTH YHCIIO TIOBEPXHOCTEH TPEHMUS.
Pacuer geranei

Haoicumnoii ouck

HaxxumMHO# AHCK OOBIYHO BBITIOJHSIETCS M3 YyryHa, KOTOPBIM MMEET HU3KOE
COMPOTHUBJICHUE PACTSDKCHUIO W TIPU BO3JACHCTBUU IEHTPOOEKHBIX CHI MOXKET
paspywmrcs. [loaTomy OH mpoBEPSETCS MO BEJIMUUHE OKPYKHOU CKOPOCTH:

H

(OMAX:TE'VZH'DO (5)
60
Iae n,; - gacrora BpaliCHHA KOJICHYATOI O BaJla ABUTATCIIA IIPU M KMAX 9 Mqu.

Lununopuueckas HANCUMHASL NPYIHCUHA
[Ipn MHOTOIPY>KMHHOM CHJIOBOM 3JIEMEHTE CUJIy YIPYTOCTH P,, (HOKUMHOE
YCUJINE) KaXKI0M MPYKUHBI HAXOAAT U3 BBIPAKECHHUS:
P Py
wo (6)

lip

T/I€ i, - KOJUYECTBO MPYKUH, €0.

B aBTOMOOWIISIX Masioil ¥ cpeiHel TPy3010IbEMHOCTH Harpy3ka Ha 1 mpyKuHy
00b1uHO coctaBisier 60-70 ke, a B aBTOMOOMIIAX OOJBILION IPy30MOABEMHOCTH — A0
100 xe.

Ha mnpodHOCTh mNpyX’WHY paCCUUTHIBAIOT HCXOAS U3 PACUYETHOIO YCHIIMS
Pppica » KOTOPOE BO3HUKAET M3 JOIMOJHUTENBbHON nedopmanuu Af MpyKUHBI BO
BpEMSI BBIKIIFOUCHHUS 3aLlCTUICHU:

Prppacy. = Prp - K, (7)
rae K - ko3(pQUIHEeHT, YIUTHIBAIOUINI HEPABHOMEPHOCTh HArpy>KCHUS MPYKHUH T10
OPUYMHE X HEOJUHAKOBOM JUIMHBI U kecTKocTH ( K= 1,1-1,2)).

3agaeMcsa MHIEKCOM MPYXKUHbI m (MHIEKC NPYXUHBI MOKHO NPUHUMATH B
3aBUCHUMOCTH OT IMaMETPa MPOBOJIOKH).



(8)



Tabnuua 3 - UHaekcsl npyKUHbI B 3aBUCUMOCTU OT IMaMETpa MPOBOJIOKU

JnameTp nmpoBOJIOKH, 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 OTHOIICHMS AMAMETpPA MPYKUHBI K JUAMETPY MPOBOJIOKHU
PYKUHBI OMPEAENSIETCA JUaMETP MPOBOJIOKU U JUAMETP MPY>KUHBI.

[Ipy>XUHBI CLIENIIEHUI W3TOTABIMBAIOTCS U3 JISTUPOBAHHBIX CTaneil Mapok 651,
S0XDA u np.

OmnpenensieM K03(PUIMEHT, YUYUTHIBAIOMIUN KPUBU3HY BHUTKOB W BIUSHUC

MIONEPEYHON CUJIBI:
4-m+2

: )
4-m-2
JluaMeTp MpPOBOJIOKH, U3 KOTOPOTO M3TOTABIUBAIOT MPYKUHY:
8- P -K-
d > 10° \/ G (10)
rie 1 e '[T 17]
- IOIIyCKaeMoe HaMNpsOKeHUE KpydeHus PYKUHEI (t 7 =700 -  Mlla).
n 900

ITo T'OCT 14963-78 BeiOuparoT auameTpsl npoBojok, 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 TuameTp Py KUHBI:
Dep=m-d. (11)
XKecTKoCTh PYKUHBI COCTABIISIET BETUYUHY:
P - P
Z — HP.PACA’IZ 1P , (12)
rae Al - gepopmarys npyxkuHel ( Al=  m).
0,003

Uwciio pabo4nx BUTKOB MPYKUHBI:

G-d*

n—-__..
o (13)

Z
rae G - MOAyJb YIPYrOCTH IpU KpydueHuu ( G= 2 1la).
80
[TommHOE KOMMYECTBO BUTKOB MPY>KUHBIL
ny=n+(1,5-2). (14)
Pa3pabateiBast AuadparMeHHyI0 MPYKUHY, YEPTAT €€ PACUETHYIO cXeMy (pHC.
2).




PucyHok 2 - PacueTHas cxema npy>XMHHOU Aradparmbl

[Ipumenenne  auadparMEHHOW  TPYXKUHBI  CYIIECTBEHHO  yIPOIIAET
KOHCTPYKIIMIO CIEIUJICHUS, YMEHBIIAET €ro rabapuTHbIE pa3Mephl U Maccy, Tak Kak
BBITIOJTHSIET OJTHOBPEMEHHO (PYHKIIMHM HAXKUMHOM MPYKUHBI U PIYaroB BBHIKITIOYEHUS
cueruieHusi. OHa 00ecreuynBaeT paBHOMEPHOE paclpeesieHne yCUIIUS Ha HAXKUMHOU
JIUCK, a YIPYTOCTh €€ JICTIECTKOB (PhIYaroB BHIKJIIOYEHUS) — MJIABHOCTh BKITFOYEHUS
cuerieHus. Bo  (GPUKIMOHHBIX CIEIUICHUAX MCIOJB3YIOTCS auadparMeHHbIC
NPYXUHBI C paiuadbHBIMU Tpope3siMu. OOpa3oBaHHBIE TAKUM OOpa30M JIETIECTKH U
ABJISIIOTCSL pbhlUYaraMu BBIKIIIOUEHHUs cuemieHud. [luadparmeHHass mpykMHa B
CBOOOJTHOM COCTOSIHMHM UMeeT (GopMy KOHyca. PasnuyaioT npyXuUHBI BJaBIUBAEMOIO
(mpsiMasi yCTaHOBKA TMPY>KUHBI) U BBITSDKHOTO (0OOpaTHasi yCTaHOBKA MPY>KUHBI)
TUIIOB, KOTJa YCWIHE Ha HAXXUMHON AHCK MEpeNaeTcs IO HapyKHOMY WU IO
BHYTPEHHEMY JIMaMETPy HEpa3pe3aHHON YacCTU KOHYCa, COOTBETCTBEHHO

Tak kak mocajika BUTKa Ha BUTOK HE JOMYCTHMA, TO MPHU MPEIeTbHON HAarpy3Ke
P pscy » JOIDKEH OCTABATHCA 3a30P MEXKY BUTKAMMU:

53>0,1-d. (15)
[Iar npy»uHBI ¢, B CBOOOJHOM COCTOSTHUU:
t= PHP.PACL]. + d+ 6 . (16)
Z-n
BricoTa NONHOCTBIO CKATOW NMPYKUHBL:
Hy=(m-05)-d. (17)
BricoTta npy>kuHbBI B CBOOOITHOM COCTOSTHUM
H,=H,+n-(t—d). (18)
BoicoTa npyKUHBI IPU NPEABAPUTENBHON AepopManuu (Mo Harpy3kon p, )
Hy=t, T (19)
V4

JlanHbI€ 110 pacueTy NpyKUH 3aHOCUM B TaOIHILY.



Tabnuua - Pe3ynbrarhl pacuera Npy»uH CLEIICHUS

Cpenuuii ITomnoE MowmenT
KecTtkocTh
Yucio Juametp TUaMETP KOJIMYECTBO S — TPEHHUS
MIPY>KUH IIPOBOJIOKH, TIPYKHHBI BHUTKOB H (PUKIIMOHHBIX
Iyp, €0. d, mm (BUTKA), MIPYKUHBI, zZ, __ 3JICMCHTOB,
Dep, mm ny , eo. M My, H-m

MOMEHT IpeBapUTEIbHON 3aTSIKKU IIPY/KHUH:
MHPE,ZZ =02-M,,, . ()
MakcuManbHO€e HanpsKeHUE MPYKUHBL ieMiidepa onpeaensercs no Gopmyrie:

M M M : B
x| = LA 0
n

T'A€ n - YUCJIO BEAOMBIX JHUCKOB CICIIJICHUA, €o.

VYcunue, cxxumarorniee oy npyXuHy aemrndepa:
JEMIT

Pir = g5 — 0

I1P
rje R - paanyc NPUIOKEHUS YCUIUA K Ipy>kuHe, m ( R =0,08 m ).
[Ipyaumass BO BHHMaHHE OOJBIIYIO JKECTKOCTh TPYXRUH Aemmdepa,
HANPsDKEHUE BhIUMCIsAEM 1O (QopMylie, YIUTBIBArOIIEH (HOpMy CEeueHUs, KPUBU3HY
BHUTKA U BIVSHUE MTONEPEYHON CUIIBI:

8.-P -D
Tyax = = CP'KS[T] ()
w-d?

rae « - KodPUIMEHT, yYUTHIBAIOMIUNM KPUBU3HY BUTKOB M BIIUSHUE IMONEPEYHON

cuitel; [t ] =700 - 900 MIla .

Onpenenenune ko3gduuuenTa 3anaca cuernJieHust
PaboTocnocoOHOCTh CUEIIEHUS ONPEAEIISIIOT 0 KO3 PUIIMEHTY 3amnaca:

B=[B], (D
rae B.[B ] - cooTBeTCTBEHHO (haKTHUYECKHMI M JOMyCKaeMblii KO3(HIMEHTHI 3anaca
CLICTUICHUSI.

HcxoniHble 1aHHBIE:

- yCHUIHME P,, TPYXXHUHBI IIPU BKIIOYEHHOM CLEIUIEHUU C LWJIMHAPUYECKOU
(TapenbuaToi) IpyKUHOU, H ;

- YUCJIO i, LWIMHIPUYECKUX MPYKHH;

- ko3dduureHT TpeHus p  (GPUKUUOHHOTO AUCKA MO CTaIM WIH YyTyHY
BCyxyto (u=0,25-0,35);

- yucno i map TpeHuss (i=2-n, TAE n - YUCIO BEAYLIUX IUCKOB). s
OJHOAUCKOBOI'O CHCIUICHUS i =2 , IJIs1 ABYXJTUCKOBOIO - i =4 .

- CPEIHUM PaguyC R, TPEHUS (PPUKIMOHHOIO KOJIbLA, M ;

- MAKCUMAJIbHBIM KPYTAIIAA MOMEHT My, » H-m;

- KpYTSIIAA MOMEHT M IIPU MaKCUMAJIbHOW MOIITHOCTH, H - M ;
NMAX




- HYaCTOThl BpAHICHUA , =~ 5 =~ KOJEHYATOrO Bajla COOTBETCTBEHHO IIPU

MaKCHUMaJbHON MOIIIHOCTH U MaKCUMAJIbHOM MOMEHTE, mun ' ;
- KO3 PUUUEHT K,, YBEIMYEHUS KPYTALUIETO MOMEHTA;

- oIy cKaeMbli Kod(hduuuenT 3amnaca [ |
cuemieHus. [lopsiaok pacuera:
1. MOMEHT TpeHUs CHEILICHHS

Mz = - O VARl A (2)

ZHP RCP

2. DpheKTHBHBIN KPY TSI MOMEHT JIBUTATEIJSL:

M =x-M a+b( “)—c( ), 3)
e NMAX| e e |
ny ny |
IIe »n, - TEKyllas YacToTa BpalleHUs KOJIEH4YaToro Bajma, mun' ; ab,c -
6e3pazmepHbie KO OUITMCHTHI.
[KT 'Kn ) (2 _Kn) _1].
= > (4)
|_K17 (2 _KH)_IJ
_ 1-a . 5
=105 K &)
c=0,5-K,-b, (6)

e K, K, - K03(QPUIUEHTHI, YIUTHIBAIOIINE MPUCIIOCAOINBAEMOCTD 10 MOMEHTY U

I10 4aCTOTC BpaIlICHUA.
K-M

K _ I’lN NMAX
” no )

3. KoadduimenT 3anaca cuersieHust AJis BCEro Juana3oHa 4acTOThl
BpallleHUs KOJICHUYAaTOro Baja:
p =17 ©)
MB
4. IIpoBepsieTcs BoinoaHeHue yciaoBus (1).
Pe3ynbTaThl OCTAIbHBIX pacueToB Mo 3aBucuMocTaM (3) u (9) mpu yactore

BpalllcHHWs KOJEHYaToro Baima n,, -0 n,, mux ' TI0OKa3aTb B BHUJE Tpapuka A

npuMepa MpeACTaBICHHOIO Ha PUCYHKE
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PI/ICYHOK - 3aBucumoctTd M u B OT YaCTOThI BpalllCHUS KOJICHYATOI'O BaJia ABHUTATCIIA

Pacuem winuyes edomozo eana cyennenus

Pacyer mummueB BeAOMOro Baja CHEIUICHHS 3aKJIFOYAeTCsl B ONPEACIICHUU
HANpPsDKEHUM CMATUS U Cpe3a W MPOBEPKE YCIOBUM NPOYHOCTH. Jlmamerp Bana
OPUEHTHPOBOYHO MOYKHO ONPEACTUTH 1O hopMyIie:

KMAX

d > T (20)

rae [tk | - HOIycKaeMoe KacaTeabHOE HANPSHKEHUE KPYUEHHs, [T kp |=25 -

CranpmaptHeie  pasmepbl nummueB  onpexnenstores no ['OCT  1139-80
«CoenuHeHMs IUTULIEBBIE», OCHOBHBIE MTApaMETPhl IPUBECHBI B TabIUIE 4.

Ta6nuna 4 - CtangapTHbIE pa3Mephl IUTHIIEB

Hucio mmnes, BnyTtpennuil nuametp Hapy>xHb1il tuametp
upuna 3y6a b, , mm
Zy, d . mm D,,, mm
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

Hanpspkenue cMsTHS OUTMIEB (OTHOLIEHUE CPE3aroliel CUJIbl K IUIONIAIU
OTaCHOTO CEeUeHUsI) orpeiensercs no Gopmyie:

cFCM = 8 MC
0,75-(Dy —d2) - - Zy
? ZCT

rae D, - Hap}I)KHLIﬁ AUaMCTp HUIHULCB, M d - BHYTpeHHI/Iﬁ AUaMCTp MUJIHLCB, M ,
u

; 21



le; — mIMHA CTYNULBL, M} Z,, - YACIIO HUTAIEB; M, - CTATHYECKHI MOMEHT TPEHUSI.

Cratuyeckuii MOMEHT TPEHHUS CIIETUICHHSI ONIPEACIIAIOT Mo (hopmyie:
Mo =M,y - B ’ (22)



rac M

wix — MAKCHMAaJbHBINA KPYTAIIUNA MOMEHT ABHraTens, H-m;  — KOdQOUIMEHT

3araca CIUeTICHHUSI.

JlnuHa CTynUIBI 3aBUCUT OT KOHCTPYKIIMH CLEIUICHUS] i €T0 Pa3MepOB, MOKHO
OPUHATH B pacyeTax /., =40 - 60 mum .

JlomycKaeMoe HaMpsKEHHE CMSTHUSI COCTABISAET [ cu |=200—  Mlla .

300

PacueTHOe HampspkeHHE CMSTHS JOJDKHO OBITh MEHBIIE JOMYCKaeMOTro
HaIIPsKEHUsL. Y CJIOBUE IIPOYHOCTHU:

Oy < [G CM]'
HanpsikeHue cpesa IIIUIEB MOKHO ONPEACTUTD o (hopMmyIie:

o - Me (23)
CP
d . - .z
TIC by, - MMPHHA [UTALA, A . ler by
JlomycKkaeMoe HalpsKEHHE Cpe3a COCTABIAET [T cp |=60—  MIla . YcnoBue
85
IPOYHOCTH:
Tep S [T CP]‘

Pacuem npueoc)a cyenieHus

Y,IIO6CTBO YIIpaBJICHUA CHCILJICHUCM oOecneynBaeTcs IMpaBHJIbHbIM BI)I60p0M
nepecaaToYHOro 9Ymuciia ImpruBo/Jaa, YTOOBI UMETh:

1. OHTHMEIJILHYI-O BCIIMYMUHY IICPEMCUICHUSA IICAaIN, HC Oouee:

— 1 JIETKOBBIX aBTOMOOMIIEH Suer = BYLTE

— 160

S”Eﬂ MM .

— JUTSI TPY30BBIX aBTOMOOMIICH — — 190

2. MakcuManbHy10 BEJIMUYMHY YCWINS Ha MEeJalu, He Ooiee:
— JUIA CUETUICHUS JITKOBBIX aBTOMOOWIEN — P, =150 H ;

— I CHCIUVICHUS I'PY30BBIX aBTOMOOMIICH — PHEﬂ =250 H.

MexaHnuueckue npuBoibl (puc. 3) B HACTOSIIEE BpEeMsl MPUMEHSIOTCS TOJIBKO
Ha JIETKOBBIX aBTOMOOWJISIX 0CO0OO Mayloro Kjacca; Ha TPY30BBIX aBTOMOOWIISX,
aBTOOycax M JIETKOBBIX aBTOMOOWJIIX MAaJjoro Kjacca M BBIINIE MPUMEHSIOT
TUAPOIPUBO/I.

I Fr? i
o I f
I 7 ¥ | R |
e e
i i q E I 4@
¥ g o
==t} & —=3| _ 1
g fa & ? 5 F'-rr"
1 1 —— !
a) 0)

Pucynok 3 - Cxembl NpUBOJOB CLUEIUICHHUS:
@ — MEXaHUYECKUI MPUBOJ; 6 — TMAPABINYECKUI IPUBOJL



ITpu pacuere npuBOIa pacCUUTHIBAIOTCS €0 NMEPEAATOYHOE YUCIIO, YCHINE Ha
nefpany U xop nepanu. Kpome 3TOro, omnpeaesnstorcs IreoOMETPUYECKHE pa3Mepbl



pBIYAroB, IWIMHAPOB W TAr mnpuBoaa. OOliee nepegaToyHOe YHCIO NPUBOA

CLEIUIeHUs C NepuepuiiHBIMA TPYKMHAMH i, BKJIIOYAET IEPEJaTOYHOE YHCIIO

rneaajin CHCIINICHUA iHE,ZZ , IIEPEAATOYHOE YHCJIO BUIIKHA BBIKIIOUCHHUA CHOCIUICHUA i, ,

epeIaTOYHOE YUCIIO THAPABIMYECKOTO IPUBOJA ir Y HepeIaTOYHOE YHCIO PHIUATOB
BBIKJTIOUEHUS CUEIUICHUS i, .
Igp = iHEﬂ Tglp-lp z_._
= b d 1
TJ€ a U b — IJICYH NIENANU; ¢ U d — IUICYW BUJIKK BBIKIIIOYECHUS; d, ¥ d, — JUAMETPEI
UCIIOJIHUTEIBHOTO U TJIaBHOTO UWJIMHAPOB TMIPOINPHUBOAQ, ¢ U [ — IUJIEYH PHIYArOB
BBIKJTIOUEHUS CIICTIIICHUSI.
OOmee mepemaToyHOE YHCIO TPUBOAA CIEIUICHUS ¢  JauadparMeHHOM

OPYKUHOW i, BKIIOYAaeT IEpPENaTOYHOE YHUCIO JIENECTKOB JauadparMeHHON

OPYKUHBL i, , TMCPEAATOYHOC YMCJIO BHJIKM BBIKJIIOYCHHA CHCIUICHUA i |,

NepeaAaTOYHOC YHCIO THAPABIAYCCKOTO MMPHUBOJA i U NepeaaTo4YHoOC YMCIO NeAaIun

CUCIVICHUA i, !
dz

Z:HP:iIYEjZ Tgilp = dﬁ

Ly

A€ ¢ U b — IUICYM NENANIH; ¢ U d — IUICYU BUJIKU BBIKIIFOUCHUS; d, U d, — IUAMETPHI
UCITOJTHUTEILHOTO M TJIABHOTO HMJIMHAPOB TMAPOIPHUBOJA, ¢ U [ — IJICUH PhIYaroB

BBIKJIFOUEHHUS CLEIUIeHUs (JIETIECTKOB AUa(parMeHHOHN NpYy>KUHBI).
[lepenarouHoe umcio auadparMeHHOW NPYKUHBI MOXHO ONPEEIUTh IO

dbopmye: .
i = =D.-D,
! f DE - DC
JIist  COBpEMEHHBIX KOHCTPYKIIMH TPUBOJOB OOIIEEe IMEepPeaaTOYHOE YHCIIO
COCTaBIISIET i, =25— W JOJDKHO OOECTeYnBaTh YCHINE Ha TMENalb IS JIETKOBBIX
45
aBToMoOmier He Oosiee 150 H, mis rpy3oBbIXx aBTomMoOuiel He Oonee 250 H. B
clly4ae ecly YCWIMe Ha Tenaidh IPEeBHIIIaeT YyKa3aHHbIC 3HAYCHHS, TPUBOJ
CHEIUICHHUS JIOJDKeH ObITh cHaOkeH ycunuteneMm. CyliecTBYIOIMUE KOHCTPYKIUU

IPUBOJIOB UMEIOT OOBIYHO CJEAYIOIIME 3HAYEHUsI IEPENaTOYHBIX YUCET: i, = 3,8 — 5,5;
i, =1,4—-2,2. B pacuerax 0ObIYHO 33JJal0TCSl 3HAUYECHUSIMU NIEPEIATOUYHBIX I
qucen

, Iz, 3aTE€M HAXOIAT IIEPEAATOYHOC YHUCIIO €A/ IN CHCIIICHUA i”Eﬂ .

I[aﬂee OIIpCACIIAIOT PACUCTHOC YCHIIMC Ha IIcdallb H MOJIHBIN Xo4 IIcaalinu
COCINICHHA U IIPOBCPAIOTCA YCIIOBUAL

PHEZZS [P”Eﬂ] SHEZZ < HEZZ]‘

[s

MakcumanbHas BEIUYHHA YCWIKA Ha IIeJaIn CHCINVICHHUA C YCHJIUTCICM HC
AOJIKHAa IIPCBLIIIATDH [7521 ]= 150 H ; COCIVICHUACYC

l

1P > P



IIER

= 250 =&

HOHYCTI/IMaﬂ BCINYMHA XOJa IICAaIn AJIA JICTKOBBIX aBTOMOOMIIEH

[s

JUTS TPY30BBIX ]
1IE]]

[s

TE] ]: 160 MM,
=190 mm.

VYcunue Ha nenane onpenensercs no popmyse:



P

> MAx
P = = | (24)
TE] .
lpp = Mup
iP
e p,, - YyCWIHE Ha MeNay, H; n, - KIIJI npuBoga cuerieHus, Ui

MEXaHHYCCKOI'o NpUBOJA Nrp = 0,7 — 0,8; AJIA THAPABIMYCCKOIO NPUBOJAA Nzp = 0,8 — 0,9
OOBIYHO CIIEIUIEHUE OPOCKTHUPYECTCH TaK, YTOOBI P BBIKJIHOYCHUH HAKUMHOC

YCUJIME NIPYKHUH yBennunBanoch Ha 20 %, T.e.:
n-d> 1 -Z
11P MAX

PZMAX =12- =12 . D , (25)
P .
z 1P
rae PZMAX YCWIME IIPY)KHMHBI IIpM BBIKJIKOYEHUW cuemwienus, H; t,, —

MaKCHMAaJIbHOE HaIIpsDKEHUE KpydeHus, [la; 4 - quaMeTp MPOBOJIOKH MPYKUHBI, M;
1P

© — HaIpsUKEHUE KPYy4YEHUs NPYKUHBL, [la; Z, — YACI0 HAXUMHBIX NPYXKUH;, D,, —
JTAAMETDP NPYKUHBI, M.

MakcumanbHOE HaNPSKEHUE KPYUYECHUST COCTABIISIET [’C MAX ]= 700 — Mlla .

900

[TonHbIN X0/ Menanu MEXaHUYECKOIro MPUBOJIA CKIIAJLIBAETCS U3 CBOOOHOIO
X0J1a mefanu, pabouyero xoja u ynpyrux aedopmanuii aueMeHToB npuBojaa. [1omHbIif
X0/J1 TeIalii TUAPABINYECKOT0 MPUBO/IA PACCUUTHIBACTCS 1O hopmyJie:

l]‘[P_'_As_HP’ (26)

Lip
rae SHEZZ — MOJIHBIA Xo4o mncaajin IMmpuBOoaAa CHCIUICHHUA, M, SCB - CBO6OI[HI>II?I X0

Spgn = Seg +Sp =

neAai, M; §, — pabounii XOJ Menainu, M; 8 — 3a30p B MEXaHWU3ME BBIKIIOUCHUS
(Mexay My(QpTOl U pblYyaraMu BBIKIIOYEHHUS), M; AS — X0 HAKUMHOTO JUCKA, M; i, —
NEPEIaTOYHOE YUCIIO PHIYArOB BBIKIIFOUEHUSI.

Benuuuna 3a30pa B MEXaHU3M€ BBIKIIOUEHUS:

— IS CHEIUICHWH C TepuepuiHbBIMU [MWIWHAPHYCCKUMU TPYXKHHAMH —
o0=1,5-2,0 mm;

— JUIS CUEIJIEHUH C LIEHTPaJbHOM nuadparMeHHON mpyXKUHOU — & =3,5—-4,0

X0 HaXKUMHOT'O JIUCKA:
— JUISL OTHOAWCKOBBIX CHEIUICHUN — AS = 1,5 — 2,0 mm;
— TS ABYXIUCKOBBIX CLEIUICHUNA — AS =24 — 2.8 mM.

Hnousuodyanvnoe 3adamue

CryaeHT BBIOMpAET TOT BapUaHT 3a/laHHsl, HOMEP KOTOPOTO COBMA/IAET CO
CIIMCOYHBIM MOPSAIKOBBIM HOMEPOM, YKA3aHHBIM B CIIUCKE TPYMIbI IO TadIuIE 5.



Tabnuua 5 — Beibop Mojenu TpaHCHOPTHOTO CPEACTBa

Ne Mopnens Ne Mopnens
BapUaHTa ATC BapHaHTa ATC
0 I'A3-33086 10 YPAJI-5557
1 YA3-31512 11 I'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 I'A3-31029 17 borgan A069
8 YPAJI-63685 18 I'A3-33104
9 MA3-6430 19 ITA3-3206

Tabnuna 6 — CBeeHUs 0 MOJIEINISIX TPAHCTIOPTHOTO CPEICTBA

I'A3-33086 «3emuasik»

Y-

MakcumanbHbId KpyTAIIUN

momeHT H-m/( mun™ ) —

413/1500
31J1-433360

KP>

YA3-31512

I'A3-2705

MakcumanbHbIi KPyTAIUH MOMEHT M, , ,
H-m/( mun™ ) — 168/2200-

MakcuManbHbIN KPYTSAIIMIA MOMCHT 5

KP >

H-m/( mun™ ) — 401,8/1800-2000

MaxkcumanbHbIi KpyTAIIUA MOMEHT M

KP>

H-m/( mun™ ) — 220/2500




KamA3-4308 KpA3-6510



MaxkcuMallbHBIN KPYTALLUNA M,,,

momeHT H-m/( pun™ ) — H-m/( mun™ ) — 883/1250-
905/1500 1450

MakcumalbHbIi KPYTAIIUA MOMEHT M, ,

I'A3-31029
AW L P

Rt b IF--‘._*I [;'. : —‘.T—-- i _-_ _'. E -.-_ :—\:*-_:_—-E:-— -;.‘ i
MaxkcumanbHbIi KpYyTAILIAA MOMEHT M P MakcuMalIbHBIN KPYTALIUNA M,,
H-™m/( mun™ ) — 637/1600- momenT, H-m/( mun™ ) —
1800 182/2500
YPAJI-63685 MA3-6430

MakcumanbHbIi KPY TALINNA MOMCHT M, MakcuManbHbIi KpyTAIMi MOMEHT M, ,,

H-m/( mun™ ) — 1274/1100-1300 H-m/( mun™ ) — 1870/1500



YPAJI-5557 I'A3-3307



MakcumanbHblid KpyTALIUHA MOMEHT M
H-™m/( mur™ ) — 882/1100-
1300

KP>

ITA3-3205

MakcumanbHbIi KpyTAUMIA MOMEHT M, ,,

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

MaKcHMaTbHb KPY TSN MOMCHT M, ,,
H-m/( mun™) — 350/1300-

1700

KamA3-5320

MakcumanbHbI KPYTAIIUNA MOMEHT
H-m/( mun™ ) — 834/1200-

MakcumanbHbId Ky TALIUN M,.,,

moment H-M/( mun™ ) —
274,7/2250

~ YPAJI-4320-01

MakcumanbHbIi KPYTAIUA MOMEHT M, , ,

H-m/( mun™ ) — 637/1400-1700
MA3-4370

MakcuMalIbHBIN KPyTAIUNA M

momeHnT H-m/( mun™ ) —

580/1500
Borman A069

00 M



MakcumanbHbli KPYTALIUNA MOMEHT H M/( mun™ ) —284/2000 M

KP >
I"'A3-33104 ITA3-3206



MakcuManbHBIN KPYTALIUNA M,.,,

momenT H-m/( mun™ ) — H-m/( mun™ ) — 314/2250
420/1400

MakcumanbHbIi KpyTAIWd MOMEHT M g p
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