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BBEAEHHUE

Ha peiHKE CTpOWUTENBHOW M CHEUUAIBbHONW TEXHUKU HIMPOKO HCIOJB3YIOTCS
YCTAaHOBKH, KOTOpbIE  HEOOXOJUMO  OCHAllaTh  KOJIECHBIM  IIacCH ISt
TPAHCIIOPTUPOBKU B PA3IMYHBIX YCIOBUSIX SKCIUTyaTalliu, B TOM YHUCIIE, HA TSKEIO
MPOXOAUMBIX YYaCTKaxX MECTHOCTU. C 3TOM LENbI0 HCHOJB3YIOTCI MHOTOOCHBIE
KOJIECHBIE  INACCM  BBICOKOM  OpoxoauMocTd. OpHUM U3 NpEanpHsITHIA
aBTOMOOUJILHOM TIPOMBIIUIEHHOCTH, CHEIUATU3UPYIOIMIUICS Ha BBIMYCKE T'PY30BbIX
aBTOMOOMJICH BBICOKOW MPOXOJIUMOCTH, SBJISICTCSI ABTOMOOUIIBHBIN 3aBO «YPAJD».
Ha paHHOM m0OpeanpusTUd BBITYCKAIOTCS TMOJHOINPUBOJHBIE aBTOMOOWUIIU C
KoJieCHbIMH popmysiamu 4x4, 6x6, 8x8.

CoBpemeHHbIE TEHACHIIMN Pa3BUTHUSI aBTOMOOUILHOTO PhIHKA MOJHOMPUBOIHBIX
IPY30BUKOB TPEOYIOT MOBBIIIEHUS TPY30M0IbEMHOCTH TPAHCIIOPTHOTO CPEJICTBA, U,
KaK CJIEJICTBUE, TOBBIIICHUE MOIIHOCTU JBUTATENA, a Takke OOeCrnedeHHe €ero
AKOJNOTUYHOCTU. OJHOM M3 HOBMHOK aBTOMOOMJIBHOM TEXHHMKH, BBIITYCKAaeMOM
ABTOMOOWIBHBIM 3aBOJIOM «YPAJD) ABiIsIeTCS] OJHOMPUBOIHOE MIACCU C KOJIECHOM
dbopmyion 8x8 ¢ GeckanmoTHOW KaOMHOM MOIHOM Maccout 44 ToHHBI. [laHHOE I1accu
NMO3BOJISIET  pa3MeniaTb Ha CcBoed IIaThopMe  CIEUHUaTbHbIE  YCTAHOBKHU
Ipy30M0bEMHOCTBIO 10 31 TOHHBI. JlaHHOE IIacCCHM OCHAIAETCS COBPEMEHHBIM
DKOJOTHYHBIM  JBurareineM  $IM3-653, COOTBETCTBYIOIIMM  3KOJOTHYECKUM
TpeboBanusiMm  EBpo-5. B xomoBod uacTh aBTOMOOWIST B 3aJHEH TIOJIBECKE
TPaJMIIMOHHO TIPUMEHSIETCS OallaHCUpHas TMOJABECKa MOCTOB. B mepeaHeit dactu
YCTAHABJIMBAIOTCSl JIBA OTJHEJBHBIX YIPABISIEMbIX MOCTa Ha WHIWBHAYyaJbHOU
PECCOPHOM TOABECKE. DTO KOHCTPYKTHBHOE PEIICHHE BBHI3BAHO HEOOXOJIMMOCTHIO
MOBBLIIIIEHUS HArpy3kd Ha TepeaHue MOcCThl 10 18 ToHH. B TO Bpems kak Ha
npeApAyuX Moaudukamusax apToMoOWiIe ¢ KojecHoM Qopmyroit  8x8
npUMEHsIIach OaaHCUpHAs TEIEKKA TPY30MOILEMHOCTHIO 10 12 TOHH.

[Ipumenenne OanmaHCUPHOM TMOJBECKH BCETa SBJSIETCS HEOCIHOPUMBIM
MPEUMYIIECTBOM  aBTOMOOWJIEH  BBICOKOM  mpoxoammocTtH. Kpome  Toro,

00ecIeuynBagIoCh PaBHOMEPHOE pacIpeielieHne Harpy3Kd Ha MOCTBI OaJlaHCHPHOM
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Tenexxku. [Ipu yCcTaHOBKM MOJBECKH OTIEIBHBIX MOCTOB pacHpeiejieHue Harpy3Ku
Ha MOCThl CTAaHOBUTCS HEPAaBHOMEPHBIM H3-3a CTATUYECKOW HEONpeIeTuMOCTH
CUCTEMBI MOJPECCOPUBAHUS aBTOMOOMIISL.

Llenpro 1aHHON TUIIIIOMHOM pabOTHI SBIAETCS pa3pabOTKa MOJBECKU MEPETHUX
MOCTOB HOBOT'O aBTOMOOWIIS Y paJ ¢ KoJieCHOU Gopmyiioit 8x8.

OpnHoil M3 OCHOBHBIX 3a7ad IMPOEKTa SBIsETCA pa3paboTka OalaHCUPHOTO
YCTPOMCTBA MOJABECKH MEPETHUX MOCTOB, MO3BOJIAIOIIEE PABHOMEPHO PACIPEIEIATh
HArpy3Ky MeX]y IepBbIM U BTOPbIM MOCTOM. J[aHHOE KOHCTPYKTHUBHOE PEIlICHUE Ha
psAny C MPUMEHEHHEM MAaJIOJIMCTOBBIX PECCOp IMO3BOJUT 3HAYUTEIHHO IMOBBICUTH
3 PEeKTUBHOCTh MOAPECCOPUBAHUS ABTOMOOWIISI, YTO B CBOIO OYEpPE/b IMOBBICUT
KOHKYPEHTOCIIOCOOHOCTh ~ JJaHHOW  MOAu(UKAIlMM  HAa  PBIHKE  T'PY30BOM

ABTOMOOMJIBHOU TEXHUKH.

Jlucm

23.05.01.2018.288 113

W3m. Jlucm|  Ne [Joxkym. |[loonucw|/[lama




1 TEXHUKO-9KOHOMHNYECKOE OBOCHOBAHHUE ITPOEKTA

1.1 Ha3Ha4yeHue M XapaKTEePUCTUKH pa3padaTbiBaeMOro aBTOMOOMJISA

Jliist pazpabaTpiBaeMOro aBTOMOOWIISI B Ka4eCTBE aHAIOTra MPUHSAT aBTOMOOWIIHL
VYpan ¢ xonecHort dopmynoit 8x8 (puc.1.1). JlanHbI aBTOMOOWIb MpeTHA3HAYEH
JUTISE MOHTaXa CIIEIMaIbHOTO 000PYyI0BaHUS U MIEPEBO3KHU €ro MO BCEM BHUJAM JOPOT
Y OTJCJTBHBIM y4aCTKaM MECTHOCTH. ABTOMOOWIIb MPEeAHA3HAYCH IS SKCILTyaTalluu

no goporam I-IV kateropuum mpu Temmeparype OKpY>Karollero BO3JyXa OT MHUHYC

40°C no troc 45°C.

Pucynok 1.1 — ABTomo0uib Ypan 8x8

JlaHHBIE ~aBTOMOOWJIP OCHAIIEGH PSAAHBIM  YCTHIPEXTAKTHBIM  JU3CIbHBIM
neurarenem AM3-653 skonormueckoro kiacca EBpo-5 MomiHOCThIO 422 J.C.

Mopaudukanuu maccu aBTOMOOHWJIS-aHAJOTa pa3padOTaHbl IOJ] MOJHYIO Maccy
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41-44 1. B maHHOM TpOEKTe paccMaTpuBajach IMOJHAs macca aBTomoOwis 44 T.

OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTHKUA pa3pabaThiBa€MOro

npuBeIeHbBI B Tabaume 1.1.

aBTOMOOMJIS

Tabnuma 1.1 — OcHOBHBIE TEXHHMUYECKHE XaPAKTEPUCTUKH aBTOMOOUJIS

[TapameTp 3HaueHue
Macca cHaps>KEHHOTO aBTOMOOMJISA, KT 12800
['py30n10ABEMHOCTH, KT 31000
ITonHast Macca aBTOMOOMIISA, KT 44000
Pacnpenenenue mosHoi Macchl aBTOMOOMJIS, KT
- Ha IIEPETHUE OCHU 18000
- Ha 3a/IHIOI0 TEJIEXKKY 26000
MakcuMainbHasi CKOPOCTh aBTOIOE3/1a, KM/4ac 90
JBurarens:
Mogens — SIM3-653
Tun — qu3enbHBIN ¢ TypOOHAITYBOM
HomunansHas momnocTts, KBT / 11.c. 310/422
MakcuManbHbIN Kpy TSIt MoMeHT, H-M /krc-m 2000 /204
HoMuHanbHas 4acToTa BpallleHHsT KOJIEHYaTOro Baja, MUH -1 1900
Kabuna: moaenn — «P»; Tum — 6eckanoTHas; 2-X — MeCTHas, CO
CITAIbHBIM MECTOM, C aBTOHOMHBIM OTOITHTEIICM.
Kopobxka nepenau: mogens — ZF 16S2220; Tun - MmexaHu4eckas,
16-ctynenuaras.
Benymue moctel: monens — HanDe.
[lepenaroyHoe oTHOIIEHUE 5,92
Koneca u munbl: pazmeprocts 16.00R20
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1.2 AHaau3 KOHCTPYKUMI NMOABECOK IPY30BbIX aBTOMOOMJIEH

[logBecka aBTOMOOWJISI HyXHa JUIsi MEXaHMYECKOTO COCJUHEHUS paMbl WU
Ky30Ba aBTOMOOWJIS C Kojecamu. brarojgapsi mojBecke, HEPOBHOCTU JOPOTH HE
NEepealoTcsl Ha Ky30B, TO €CTh MOJIBECKa OTPa0aThIBACT YAApPhl KOJIEC U CTIIAXKUBACT
uX TMpU Tepenade Ha Ky30B JuOO BooOIle He mepenaer ux. B KOHCTpyKimio
MOABECKHU BXOJAT YNPYrUe U HAMPABIISIIONIUE 3JIEMEHThI. Takol 3JIEMEHT MOJIBECKH,
KaK PEeCcCOpbl, SBJISIOTCS OJTHOBPEMEHHO W YIPYTUM U HAIPABJISIIONIUM 3JIEMEHTOM.
Ha nanHBIi MOMEHT MOABECKAa aBTOMOOWIII COCTOMT M3 MHOKECTBA 3JIEMEHTOB,
BKJIIOYAs DJICKTPOHHBIE YCTPOMCTBA W JIaTUMKHU, YTO TIO3BOJISIET OOECIeUUBaTh
JOJDKHBIM  KOM(OPT mMaccaxupaM aBTOMOOWIS, W OOECHEYMBAET COXPAHHOCTh
MEePEeBO3UMBIX TI'Py30B. PeccopHas mojaBecka MPEUMYIECTBEHHO YCTaHABIUBACTCS
TOJILKO Ha IPY30BbIE aBTOMOOMIIH.

B 3aBHCHMOCTH OT KMHEMaTHYECKOW CXEMbI BCE BCTPEYAIOLIMECS HA MPAKTUKE
MOJABECKHU JIeNIAT Ha 3aBUCHUMbIe M He3aBucuMbIe. [Ipu 3aBucuMoi mojaBecke 00a
KOJIeCa OJIHOIO MOCTa YCTaHOBJICHBI HA OJHOM KECTKOM OCH, TaK YTO MEPEMEIICHUE
OJIHOTO KoJjieca (HampuMmep, TMPaBoOro), BHI3BAHHOE HEPOBHOCTSMU JIOPOTH,
nepeaaercs Jpyromy Kojecy (i1eBomy). Ilpum He3aBHCHMMOW MOABECKE KaXK10€
KOJIECO JTAHHOTO MOCTa MEPEMENIAETC CaMOCTOSITEIbHO, HE3aBUCUMO OT JPYIoro.
Kak B 3aBUCHMBIX, TaK U B HE3aBUCHMBIX MOJBECKAX HAMpPaBJIAIOIICE YCTPONUCTBO
BBITIOJIHSIOT TO-Pa3HOMY H, CJIEAO0BATEIbHO, PECCOPBI PA3IUYHO BOCIPUHHUMAIOT
Harpy3KH B MIOJIBECKE.

Bo MHOrUX rpy30BBIX aBTOMOOMJISX OOJIBIIOE MPUMEHEHUE TTOTYUUIIN TTOABECKH,
B KOTOPBIX (PYHKIIMU HANPABJISIIONIETO YCTPOMCTBA BBIMOJIHSAIOT CaMH peccophl. B
TaKuX TIOJBECKAaX PpECcCcophbl BOCIPUHHUMAIOT, KpOME BEpPTUKAIbHBIX, BCE
JIOTIOJIHUTENIbHbIE Harpy3ku (OOKOBBIC, MPOJOJBHBIE W CKpyuyuBatomue). Takue
MO/IBECKU YCTAHABIMBAIOTCS HA OOJIBIIMHCTBO IPY30BBIX aBTOMOOUJICH.

Haubonee  pacnpocTpaneHa  3aBuUcHMasi  MOJBECKAa € MOPOAOJIbHBIMHU
MOJIYJTUNITHYECKUMHA  peccopamMu. Ha Tpy30BBIX aBTOMOOWIISIX 3Ty TOJBECKY

MIPUMEHSIOT KaK JUISI IEPEHEN, TaK U JIJIA 38 THEN OCEM.
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Ha

MaJIOJIMCTOBYIO MJIM MHOTOJIUCTOBYIO PECCOPHYIO MOJIBECKY (puc. 1.2).

nepeaHux

MOCTax

IPY30BBIX aBTOMOOMJIEH  OOBIUHO

IIPUMCHSAIOT

Pucynok 1.2 — Peccopnast moaBecka

VYeTpoiicTBO peccopbl MPAKTUYECKH HE U3MEHUIIOCH 3a MOCIEIHUE AECITHUIETHS.

JIuctoBas peccopa CiayKujaa 3JICMCHTOM IIOABCCKH C€HIC Ha IICPBLIX ABTOMOOMJISAX

N 10 CUX IIOP HC MOTCPJIa CBOIO AKTYAJIbHOCTD, 0CcOOEHHO I TPY30BbBIX MOI[GHGfI.

JlucToBasi peccopa COCTOMT W3 HabOpa CKPEIJIEHHBIX MEXIy COOOW JIMCTOB,

IpUJIETaTh APYT K APYry MO BCEN MMOBEPXHOCTH.

yame Bcero B Gopme mnosyasutumca. JIMCTB W3 IPYKUHUCTOM CTald HMMEIOT

Pas3IMdHYO JJIMHY, HO OAMHAKOBYIO KPHUBHU3HY, yTOOBI B ClIydyac Harpy3ku MOTJIHN

Hzm.

JTucm

Ne Jlokym.

Tloonuce
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JIuctoBas peccopa — 3TO BUJ NPYKUHBI, padoTatoiield Ha n3rud. Kak u modas
MPYKUHA, OHA MOXET UMETh PA3JIMUHYIO KECTKOCTh, KOTOpasl JIETKO PEryJUpyeTcs
IIMPUHOM, IJIMHOMW, TOJIIUHON JIUCTOB U UX KOJINYECTBOM.

Hcxonst U3 KOHCTPYKTUBHBIX OCOOCHHOCTEH, MOKHO MPEJIOKUThH CIIEIYIOUIYIO
KJIaCCU(DHUKAITHIO peccop:

e OJIHONHCTOBas peccopa (mapabonuyeckas) — yalie BCEro MPUMEHSIETCS s
nepeaHel noaBecku. MIMeeT BBICOKYIO TMOKOCTh U CHUXAET CTENEHb BO3/ICUCTBUSA
HEPOBHOCTEM MOJIOTHA AOPOTU HA KOM(POPT BOJAUTEIIS;

e MHOTOJHMCTOBAs peccopa (TpaneueBuIHas ) — Yalle BCEro UCMOJIb3yeTCs st
3aaHell noaBecku. HampsiMmyio BIMSIET Ha TPY30MOJIBEMHOCTh U XOJOBBIE KayecTBa
aBTOMOOUJISI.

[Ipu 3TOM BaXXHO OTMETUTb, YTO JJIsI TPY30BBIX aBTOMOOHUJIEH MHOTOJIUCTOBBIE
CXEMbl MOTYT NPUMEHATHCS KaK JUIsl 3aJHEr0, TaK JUisl TEPEeAHEro MOCTHKA.
HecMoTpst Ha 60bIIOE KOJIMYECTBO PA3HOOOPA3HBIX MOJIBECOK, PECCOPHI OCTAOTCS
HAWJTYYIIIUM PEIICHUEM JIsl TPY30BbIX aBTOMOOUJIEH.

[IpenmyiiecTBa peCCOPHOM MOABECKHU:

e YCTOMYMBOCTH K IIEPETPY3KaM;

¢ CTOMKOCTH M 3()eKTUBHOCTH HA MJIOXUX JOPOTrax;

e HAJIE)KHOCTbh KOHCTPYKIUU;

e HEBBICOKAsi CTOUMOCT.

banancupHsie peccopHble MOJIBECKH MOIYUYUIN PACIIPOCTPAHEHUE HA TPEXOCHBIX
aBTOMOOWJISIX, TJE€ TIOJIBECKAa 3aJHETO M CPETHEro BEIyIIMX MOCTOB JOJDKHA
JIOMyCKaTh CBOOOIy UX TIEPEMEIICHUM B BEPTUKAIBLHOMN MJIOCKOCTH U OJHOBPEMEHHO
BO3MOXKHOCTh OTHOCHTEJIBHBIX MEPEKOCOB, YTOOBI OOECTEUUTh COMPUKOCHOBEHHE
KOJIeC C JOpOroMl Jaake MpU HaIUYUM OOJBIIMX HEpOBHOCTEHW. bamaHcupHbie
MOJABECKHU 00ECIIeUnBAIOT PABEHCTBO BEPTUKAIBHBIX HATPY30K HA CPEIHUE U 3aHUE
koJseca. CpefHsis 4acTh PecCOphbl YCTAHOBJIEHA HAa KaydarolEWCs OMope, a KOHIIbI

onuparoTcs Ha 6anku MocToB (puc. 1.3).
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Pucynok 1.3 — banancupnas nogsecka

Peccopa pasrpyxeHa OT nepenayd IMpONOJBHBIX YCWIMH K MOMEHTOB,
JNEUCTBYIOLIMX B TPOJOJIBHOM IUIOCKOCTH: OHA BOCIPUHHUMAET TOJBKO OOKOBBIE
yeunus. [lpeumyniectBoM OajaHCHUpHOW TMOJBECKU SIBISIETCS B JBOE MEHbIIEE
IIEPEMEIICHUE Ky30Ba IIPM BEPTUKAIBHOM IIEPEMEIICHMM OJHOIO  KoJjeca
OTHOCUTEIBHO ONOPHOM MOBEPXHOCTH.

Ha aBTOoMoOumnsix ¢ kosnecHoil (opmynoit 8x8 OaaHCUpHas MOJBECKA TaKKe
IpPUMEHSIETCS ISl MOAPECCOPUBAHUSA MEPEAHEN YacTh aBTOMOOMJIS.

K npenmymiectBam OalaHCUPHOI MOJBECKU MOKHO OTHECTH:

- PABHOMEPHOE pacIpeiesIEHNE Harpy3KU MEXY OCSIMU;

- OomblIast rPy30M0IbEMHOCTD;

- IBYKpaTHOE€ CHUKEHUE NIEPEMEILEHNUN MTOAPECCOPEHHON YAaCTH IO CPABHEHHUIO C
NEepPEMENICHUSIMU  MOCTOB OT HEPOBHOCTEW ONOPHOM MOBEPXHOCTH 3a CYET
OaJIaHCUPHOM CXEMBI,

- Ty41uast MPpOXOJAUMOCTb.

HenocraTtku:

- CJI0)KHOCTb KOHCTPYKLUU;

- OonbIne TabapUTHBIE pa3MEPHI;
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- TIOBBIIEHHBIA W3HOC MIMH U DJIEMEHTOB TPAHCMHUCCHUU H3-3a MHUPKYJISAIHA
MOMIHOCTH (TIpu  OTCyTCcTBHHM AuddepeHimaia Mexay MOCTaMH OallaHCUPHOM
TEJIEeKKH) U TIPOCKAIh3bIBAHMS IIIUH B TIOBOPOTE;

- MIOBBINICHHOE COTIPOTHBIICHNE KaYCHHUIO.

Hapsiny ¢ Takumu mpemmyiiecTBaMu, Kak IMPOCTOTa, HU3Kas CEOECTOMMOCTh U
Maiasi TPYJOEMKOCTh OOCITY)KWBAaHHS, TaKHE ITOJBECKH HMEIOT PSNl CEPHhE3HBIX
HEJOCTaTKOB:

- Oonplmas wmacca YIOPYrUX OJIIEMEHTOB U, KaK CJCICTBUE, BBICOKAs
MaTEpUaTIOEMKOCTh;

- HU3KUH CPOK CITY>KOBbI U TPOYHOCTH PECCop;

- MaJible poMexyTKU Mexay TO;

- MaJiast )KeCTKOCTb B MPOJIOJIHLHOM H ITOTIEPEYHOM HaIlpaBICHUSX;

- BBICOKOE MEJIMCTOBOE TPEHHUE, 00yCIaBINBAIOIEe OTPAHMUEHHYIO TUIABHOCTh
X0/1a, 0COOEHHO Ha POBHBIX MOKPHITUAX (T.H. 3 (DHEKT OJIOKUPOBKU PECCOPHI);

- CIIO)KHOCTD TTOJTYYCHUS TPeOyeMOM XapaKTEPUCTHKHU TTOBECKHU.

Ha aBTOMOOUMIISIX OOJIBINION TPY30MOIBEMHOCTH, a TAKXKE JIJISl TSDKEIBIX YCIOBUN
OKCIUTyaTalli  MPUMEHSAIOT OalaHCHUPHYIO 3aJHIOI0 PECCOPHYIO  IOJBECKY.
banancupHas peccopHas MmoJiBecka COCTOUT U3 CIETYIOIINX OCHOBHBIX YacTeil:

- Oanmancup (0OBIYHO €ro POJIb BBHITOJIHIET MHOTOJIMCTOBAsI pECcopa);

- och Oanancupa;

- pEaKTHBHBIC IITAHTH.

B cBsi3u ¢ BBICOKMM MEXIIMCTOBBIM TPEHHEM B MHOTOJIMCTOBOM peccope, Ha
OaJTaHCUPHBIX MTOBECKAX aMOPTHU3ATOPBI HE YCTAHABIMBAIOT.

PeakTuBHBIE MITaHTW TpeAHA3HAYEHBI 7Sl TIEpeaud PEeaKIuid W KPYTAIIUX
MOMEHTOB, BO3HUKAIOIIMX MPH TOPMOKCHHH, Pa3rOHE, MOBOPOTE aBTOMOOWJIS, OT
MOCTOB K pame. Pa3nmnuaror mpojofibHBIE ITAHTH W IONEpeYHble. B HEKOTOPHIX
KOHCTPYKITUSX MPUMEHSIOT BEPXHUE IIITAHTH, TOBEPHYTHIE KaKas Ha yroJ OKOJIO
45 TpamycoB, BOCHPHHUMAIONINE OJHOBPEMEHHO KaK MPOAOJbHBIC, TaK U
MOTIEPEYHBIE peaKIMK MO0 TPEyroibHBIA phruar. B mociennee BpeMs MOIydaroT

pacnpocTpaHEeHHE TOPCHOHHBIE KOpOo0a, 00BbeAuHsIoNMe (PYHKIUA TPEYroOJIbHOTO
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ppluara u crabunmsaropa. B ciywasx, korma peccopa oOnafgaeT AOCTaTOYHON
YKECTKOCTBIO, MOMEPEYHBIE IITAHTY MOTYT HE YCTaHABIUBATHCA.

Ha pucynke 1.4 uzo0paxkeHa 3aHsisl OJIBECKa, MPUMEHsIeMasl Ha aBTOMOOUIIe —
aHainore. JlanHas OanaHCHUpHash MOJBECKAa C TPEMs MPOJOJIbHBIMH PEAKTUBHBIMU
HITAaHTaMU Ha KaXIYI0 OCh U CTAOMIM3aTOPOM MOIMEPEYHON yCTONYMBOCTH 3aHEN
ocu. llomepeuyHbie MITaHTH OTCYTCTBYIOT, MOIMEPEUYHBIE PEAKIIMU BOCIPUHUMAIOT

peccopsl.

Pucynok 1.4 — 3anHss moaBecka aBTOMOOMIIS

B nensx yBenudeHus rpy30m0abeMHOCTH aBTOMOOHWJIS-aHAIOra Ha IepeHue
MOCTBI BMECTO OaJlaHCUPHOW TOJBECKH YCTAHABIMBACTCS pa3jeibHas IMOJBECKa
MEepPBOr0 M BTOPOTO MOCTOB. Ha psifly ¢ KaXyluMcsl IPEUMYyIIECTBOM YBEIUYCHUS
rpy30NOABEMHOCTH, TaKasi KOMIIOHOBKAa YBEJIMYMBACT KOJUYECTBO JETaliei
MOABECKH, & TAKKE TMOSBIISIETCS HEPABHOMEPHOCTh pacIipeeieHUs] Harpy3Ku MEXTy
MEepBBIM W BTOPHIM MOCTOB H3-3a CTAaTMYECKH HEOMPEACIUMON  CXEMBI
noapeccopuBanus aBpTomoOuiis. OJHAKO 3TH HEAOCTATKH MOTYT OBITh YaCTHYHO
KOMIICHCUPOBAHbl OQJIAHCUPHBIMU pblUyaraMy, KHHEMATUYECKH CBS3bIBAIOIUMU
peccopbl MEPBOro U BTOPOro MocToB (puc. 1.5). Takoi TUN MOABECKU MPUMEHSIETCS

B HACTOAIICC BPEMS Ha ITOJIYIIPpHUILICTIaX U HeKOTOpOﬁ MHOI'OOCHOM CIICOTCXHUKC.
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Pucynok 1.5 —Ilogsecka ¢ OamaHCUPHBIMH pbluaraMu

BbiBoa 110 pa3aeity OauMH

Ha ocHoBanum IIPOBCACHHOI'O aHaJIN34d KOHCTpYKIII/Iﬁ PCCCOPHBIX IMOABCCOK IJIA

pa3pabaThiBa€MOT0 aBTOMOOWJISI MPUHUMAIOTCS K pa3pabOTKe CISAYIOIIUE THIIbI

noABecku. s mepBOro W BTOPOTO MOCTOB MPUHUMAEM pa3CIbHYI CXEMY

MOIPECCOPUBAHUS B TENIX YHUDUKAIIMU C dJIEMEHTaMu aBToMoOms-ananora. [Ipu

3TOM HeoOXoauma J0pabOoTKa KOHCTPYKUMU OallaHCUPHBIM — pbhIYaroMm st

oOecreyeHus: paBHOMEPHOTO paclpeesieHus] Harpy3Ku MEXAy MEPBbIM U BTOPHIM

MOCTOM. 3aJHssl TMOABECKAa OaJaHCHPHOTO THMa OCTaeTcsi 0€3 KOHCTPYKTHUBHBIX

U3MEHEHUMN.

Hzm.
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2 KOHCTPYKTOPCKHMH PA3JIEJI

2.1 Tsaropo-gMHAMHYECKH pacuyeT aBTOMOOWIIS

2.1.1 Hcxoanble JaHHBbIE JJIS1 pacyera

B tabnuie 2.1 npeacTtaBiaeHbl HCXOIHBIC JaHHBIE JJISI TATOBO-IMHAMUYECKOTO

pacdéra aBTOMOOWIISL.

Taomuna 2.1 — UcxoaHble T1aHHBIE

[TapameTp 3HaueHue
m, — IIOJIHAsI Macca aBTOMOOMIISI, KT 43950
m, — Macca IPUXOIAIIAsCcS Ha BEAYIIHE KOIEca, KT 43950
Va max — MaKCUMaJbHasi CKOPOCTh aBTOMOOMIISI, M/C (KM/4) 22,2 (80)
Iy — paauycC KauyeHus Kojeca, M 0,62
P — KOJIMYECTBO TOJIHBIX 3y04aThIX 3alleIICHUI B MOTOKEe MomHocTH | 11
| — KOJIMYECTBO Kap/IaHHBIX IIAPHUPOB B TOTOKE MOITHOCTH 10
Cx — K03 PUIMEHT a3pPOJUHAMUYECKOTO COMPOTUBIIEHUS 0,7
p — INIOTHOCTH BO3/yXa, KI/M> 1,202
B, — mmpuna aBToMoOMISA, M 2,55
H. — BeIcOTa aBTOMOOMIA, M 3,3
Ky — xoaddunment 3anonuenrs 1000BOT0 CEYSHUS 0,9
f — MUHMMaNTBHBIN KOA()(OUIIMEHT COTPOTUBIICHUS KaUEHHIO 0,018
(@ — MaKCUMaJTbHBINA KOI(DPHUITUEHT CIIETUICHHSI IIIUH C JOPOTOM 0,7
Ne max — MAKCUMaJIbHASI MOIITHOCTH JABHUTraTens, KBt 310
Me max — MAKCUMAaJIbHBIN KPYTSIIANA MOMEHT ABHraTens, H-m 2000
Ne min — MUHUMAaJIbHAS YaCTOTA BpallleHUsI ABUTATENs, 00/MUH 1000
Ne max — MAKCHMAJIbHAS YaCTOTa BpAIlCHUS JIBUTATEIIs, 00/MHUH 1900
1p — IepeIaTOYHOE YMCIIO IJIaBHOM mepeaayun 5,92
Jlucm
23.05.01.2018.288 113 18
Hsm. Jlucm| Ne [Jokym. |[loonucw|/Jama




B Tabmune 2.2 mnpeacTtaBieHbl TepeAaTOYHbIC 4YHCIA KOPOOKW TIepenad u

pa3gaToYHON KOPOOKH.

Ta6muma 2.2 — IlepegaTounsie ynciaa KOPOOKH mepeaayd

[lepemaua

Hepeﬂaroqﬂoe YHCJI0

Kopob6xka nepenau ZF 1652220

nepBas

BTOpAst

TPEThs

yeTBEPTA

IsTas

mecTasn

ceapMas

BOCbMasd

Paznarounas kopooka ZF VG 2000

BbICIIIAasA

HU3IMIasa

2.1.2 OmnpeaeseHre MOIIHOCTH ABUTaTeJIA

HCO6XO,Z[I/IMYIO MOIDHOCTDb ABHIATCIIA ITPH MaKCHUMAaJIbHOU CKOPOCTH ABHIKCHHA

aBTOMOOUJISL OTIIPEICIIUM 10 popMyJie

y-m, g +0,5- oC_-F -
Ney = , 2.1)
a max 77Tp
raie  C, — KOO)PUIUEHT a3poAMHAMUYECKOTO COTPOTUBIICHHUS;
o — IUIOTHOCTh BO3/yXa;
F, — TUIo1aib JIoOOBOTO CEUEHUsI aBTOMOOUIIS;
v, . — MaKCUMaJIbHas CKOPOCTh aBTOMOOWJIS;
w — MAUHUMAaJIbHBIN KO3 OUIIMEHT COTPOTUBIICHUS IBIKCHUIO (1 = f );
m, — TOJTHAsl Macca aBTOMOOWIIS;
g — YCKOpeHHue CBOOOIHOTO MaICHHUS,;
1,, — KITIJ{ Tpancmuccun.
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F,=B-H-K,, (2.2)
rj1e B — NIUPHHA KOJIEW aBTOMOOMIIS;
H — BBICOTa aBTOMOOMJIS;

K, — K03(pdUIIMEHT 3aroIHEHUs JIOOOBOTO CEUCHUS.
F =33-255-09=7,57M".
KIIJ] TpancMuccum onpenensieM mo ¢popmyie

_ . 1
Ty = 0.987 0996 (2.3)

rac P — 9UCII0 NUIIMHAPUICCKHUX U KOHMYCCKHUX I1ap B IIOTOKC MOIIHOCTH,

| — yucno KapJaHHBIX IAPHUPOB.

77Tp =0,98'"-0,996'" =0,77.

Orcroz1a nostyyum:

~0,0025-43950-9,8-22,2+0,5-1,202-0,9-7,57 - 22,2°

Ne = 298,19 kBT.
Vi 0,77
MomHoCcTh OpyTTO ONpeAeIuM 1o Gopmyie
N ey
Ney, | (6pymmo) = ——amx_ (2.4)
amax na&'
(S 1,s. — KITI] 00CTyKUBAIOIIUX CUCTEM JIBUTATEIIS.
298,19
NeVa " (6pymm0) = =317 kBr.
VY 1enbHyI0 MOLIHOCTB ONPEAEIIUM 10 (hopMyIie
Ne,,
Ne , =———== (2.5)
m(l
N
Ne,, = Coome - 317 _ 7,2 kB1/TOHRHY.
: m,_ 43,950

Hcxonss W3 HOMEHKIATypbl BbIyCKaeMblx asurarened M3 nms

MPOCKTUPYEMOTO aBTOMOOWIISI JIOMyCKAaeTCsl MPUMEHATh aBurateinb SAM3-653,

KOTOPBIM COOTBETCTBYET 3KOJIOTUYECKUM HOpMaM EBpo-5. Ne max = 310 kBT.
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2.1.3 BHemHsIfAA CKOPOCTHASl XapPaKTEPUCTUKA IBUTATEJISI

Bnusnaue aBuratens Ha JUHAMUKY aBTOMOOWJISI OMPENESETCsS ero CKOPOCTHOM
XapaKTEPUCTUKOM, TIPEJICTABIISAIONICH co00i n3MeHeHue d(HPEKTUBHON MOIITHOCTH U
3¢ (EeKTUBHOTO MOMEHTA [BUTATeNsl B 3aBUCUMOCTH OT CKOPOCTH BpAaIECHUS
KOJICHYATOI0 BaJia IIPH MOJTHOM UM YACTUYHOM T0J1aye TOILIUBA.

BHemHsisi ckopocTHasi XapakTepUCTHKAa — 3TO 3aBHCHUMOCTh 3(h(EeKTUBHOU
MOIIIHOCTU U 3(P(HEKTUBHOTO MOMEHTA JIBUTaTelsl OT YUCiIa 00OPOTOB KOJIEHYATOTO
Bajia MpH MOJHOM MoJave TOIUIMBA B YCTAHOBUBIIEMCS PEKUME paObOThI IBUTaTEIIs.
OTy XapakTEepUCTUKY OIPEACNIAIOT 3KCIEPUMEHTAIIbHO Ha TOPMO3HOM cTeHze. B
Cllydae OTCYTCTBHMSI SKCHEPHUMEHTAIBHBIX JAHHBIX HCIIOIB3YIOT 3MIMPUYECKUE
3aBUCUMOCTH, T[O3BOJIAIOIIME MO HW3BECTHBIM KOOpJAMHATAM OJHOW TOYKH
BOCITPOU3BECTHU BCIO KPUBYIO MOILHOCTH.

HauOobiiee PACIIPpOCTPAHCHUC ITOJYy4YHJIa CIICAYIOIIAaA (bopMyna:

2 3
n n n
—_ . . e . e _ e
Ne=Ne_ | A +A)— T, (2.6)
nemax nemax nemax
rae Aj, A2 — >mmupudeckue K03 OHUITUSHTHI;

Ne,, ..n,,... —MaKCUMaJbHas YQPEKTUBHASL MOIIHOCTh U COOTBETCTBYIOILIEE €i1

3HAYEHHE YaCTOThI BPAILICHUSI KOJICHYATOTO Bajia JBUTATENS;
Ne,n, — TeKyiue 3HaueHus 3(pPEeKTUBHON MOIIHOCTU U YaCTOTHI BPaIllEHUs

KOJICHYAaTOIro Bajia.

Jlist moctpoeHusi KpuBOl 3((PEKTUBHOIO MOMEHTa MPUMEHSIOT CIEIYIOUIYIO

hopmyay:
30-N,-10°
M, = £ , (2.7)
T-n,
rae M, — Texyuee 3HaueHne 3PHEKTUBHOTO MOMEHTA,

N, — TeKyluee 3HaueHue 3(p(HEeKTUBHOM MOIIHOCTH,

n, — TeKyllee 3HaueHue (P (HEKTUBHON 4aCTOThI BPAILEHUS.
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OcHOBHBIE MapaMeTpbl BHEIIHEH CKOPOCTHON XapaKTEPUCTUKH MPUMEHSIEMOTO

JIBUTATEJISI IPUBEICHBI B Tabymiie 2.3.

Tabnuua 2.3 — 3HaueHus1 napaMeTpOB BHEIIHENW CKOPOCTHON XapaKTEePUCTUKHU

O06oporTsl, n,, 06/MHUH MomHocts, N, , KBT Mowmenr, M ,, H'm

1000 193 1870

1100 216 2000

1200 236 2000

1300 255 2000

1400 271 1970

1500 280 1880

1600 284 1800

1700 287 1720

1800 290 1640

1900 291 1560
BHemHsAss ~ ckOpocTHash ~— XapaKTepUCTUKA  JIBUTATENII  MPOCKTHPYEMOTO

aBTOMOOWJISI IpUBEICHA HAa pUCYHKE 2.1.

Hzm.
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N e, kBT M e, H*m
320 2200
/
300 / 2000
M_e 653
280 1800
— N e 653
260 \ 1600
240 1400
220 1200
200 1000
900 1100 1300 1500 1700 1900
n, 06/MuH
Pucynok 2.1 — BHelHsIsi CKOPOCTHAsI XapaKTepUCTHKA JIBUTATEIIS
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2.1.4 TATroBO-CKOPOCTHASI XaPAKTEPUCTUKA ABTOMOOMJIA

TﬂFOBO-CKOpOCTHaH XapaKTCPHUCTHUKA aBTOMOOMIIS MnpeacTaBJIACT coboit
3aBUCHUMOCTh CHJIBI TITH Ha KOJEcCax OT CKOpPOCTH ABHIKCHHUA aBTOMOOHMIIS IIpu

MOJIHOM MMOJlaye TOIUIMBA. DTy XAPAKTEPUCTUKY CTPOSIT HA OCHOBAHWU YPaBHEHUS
TATOBOr0 OanaHca aBTOMOOUJISI, KOTOPBIN UMEET CIICTYIOIINI BU/I:
P =P +P+P+P, (2.8)
rae P, — cuiia cCONPOTUBIICHUS Ka4CHUIO;
P, — cuiia COPOTUBIIEHHUS TIOABEMY,
P, — cuna COpOTUBIICHUS BO3LYXa;

P i~ Cujia COIIPOTUBJICHUA YCKOPCHHIO aBTOMOOMJIS. DTa cHia 3aTpauuBacTCA Ha

Pa3rod aBTOMO6I/IJIH, Ha pa60Ty I[GTELHGﬁ TPaHCMHUCCHUH, BPallalOIIUXCs ,ZICTEUIGI?I

aBTOMOOMIIS.
P.=m,-g-f-cosa, (2.9)
re ¢ — yroJI MoJ’beMa aBTOMOOMIIS.
P,=m, g -sina, (2.10)
P,=05-C,-p-F,-V,S, (2.11)
rue V_ — CKOPOCTb aBTOMOOMJIS.
Tt My I Ty | av
Py =\ m, + + +—*—+ - (2.12)
Ty T, Yy ¥, Ty-T. Ty-r. | dt
re J, — MOMEHT MHEPIIMU BPaIAIONUIUXCs YacTel JBUTATEIS,
i,, — IIEPENATOYHOE YUCIIO TPAHCMHUCCHUH;
r, — IMHAMHAYECKUU PAINYC KOJIECA;
r. — KHHEMaTU4YECKUI paguyc Kojeca;
J,, — IPHBEJICHHBIN K KOJIECY MOMEHT MHEPLHHU TPAaHCMHUCCHH;
J, — MOMEHT MHEPIIUN BEAYIIUX KOJIEC,
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JKp — MOMCHT MHCPLIHUHU BEAOMBIX KOJIEC,

dv
o YCKOPEHHE aBTOMOOMIIS.

BI)Ipa)KGHI/IC B CKO6KaX, OTHCCCHHOC K MAaCCC aBTOMO6I/IJ'I}I, OIIPCACIIAIOT KaK 5]' —

KO3 GUITUEHT BpPaIIAIOIINXCS Macc.

P Ay’ Ty T J J

j =1+ + oy (2.13)
Fy-T.-m, FyT.+M, Fy-F.-Mm, T, I -m,

[TpubnmxeHHO KOYPIUIMEHT BpAIIAOMIMXCI MacC MOXXHO ONPEISIUTh 10
dbopmyie
5, =1,04+0,04-iz,,, (2.14)

B pesynbrate Beipaxkenue (2.12) MoxkHO npeoOpa3oBaTh K BUILY

P=m,-5, 62;. (2.15)
M)'im M
P =—r"" 77”. (2.16)

Cuia cONpOTUBIICHUSI KAYEHUIO JJIS JTaHHOTO aBTOMOOWJISI 3aBHUCUT OT THUIIA U
COCTOSIHUSI JJOPOTH, a CHJIa CONPOTHBJICHUS MOABEMY — OT e€ mpoduns. [loaromy
ATU JBa TOHSATUS HHOTAA OOBEIUHSIIOT, BBOJSA MOHATHE 00 OOIIEM JOPOKHOM

COTIPOTHUBIJICHUH, CHUJIa KOTOPOTO OIpeeiseTcs mo Gpopmye
P,=P,+P,=m, -g-(f -cosa+sina). (2.17)

Toraa k03¢ GUIUEHT COMPOTUBIICHUS TBUKEHUIO OMIPEACIIUM 110 (hopMyIie
P‘{—’

m,-g

.

=f-cosa+sina, (2.18)
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B monHoM BuUIe ypaBHEHHE ABMIKEHUS aBTOMOOWIIS JUISl MPSMOJIMHEHHOTO
JIBIDKEHUS, HaA3BIBACTCS TaK)KE TITOBBIM OalaHCOM aBTOMOOWJIS, 3amMIIETCS B
CIICAYIOIIEM BUJIE:

M,-i -
e “mp 77’””:ma-g-f-cosaera~g-SiH05+0’5‘Cx‘,0‘F'Va2+ma'51'0611_‘/ (219)
r, t

DTO ypaBHEHUE UCIIONb3YETCS ISl IPOCKTUPOBAHMS HOBBIX aBTOMOOMIIEH U ITPU
OLICHKE €ro  TArOBO-CKOPOCTHBIX  KadeCTB. TAroOBO-CKOPOCTHBIE  KadecTBa

XapaKTCPU3YIOTCI TIATOBO-CKOPOCTHBIMH IIOKa3aTeasiMu:. V, ==~ — MaKCHUMaJIbHas
CKOpOCTb, & — HpGO,Z[OJIeBaCMBII;'I yroJ noabema, PKP — CHJIa TAT'W Ha KPIOKC.

VYpaBHeHUE TATOBOro OanaHca MOXHO MPEACTaBUTH B rpaduyeckor popme, Kak
3aBUCUMOCTH JICUCTBYIOIIHUX CHUJI OT CKOPOCTH aBTOMOOMIISA. CKOPOCTh aBTOMOOMIIS
omnpenensiercs no Gopmyine

r,en
_ 0 e
Vi = 0,105 === (2.20)

Ly

2.1.5 JInnammnyeckasi XapaKTepUCTUKA aBTOMOOUJIS

TsroBass XxapakTepucTUKa HEAOCTATOYHO YJOOHA ISl CPAaBHUTENIbHON OIICHKU
TATOBBIX CBOMCTB aBTOMOOWJIEH, 00JIaJalolMX pa3IMYyHOM Maccol, Tak Kak MpHU
OJIMHAKOBBIX 3HAUYEHMSIX CHJIbI TSATH OHM OyAyT MMETh Ha OJAHOW U TOW K€ Opore
pa3JIMYHbIE MAKCUMAJbHBIE CKOpPOCTH, pAa3jU4yHbIE YCKOPEHMs, IPEOI0JIEBATh
HEOJMHAKOBBIE MpENEIbHbIE MOABEMBI M Tak Janee. JUIs cpaBHEHUs TATOBO-
CKOPOCTHBIX ~ XapaKTEPUCTUK pa3HbIX aBTOMOOWJIEH yIOOHO TMOJIb30BATHCS
0e3pa3MepHbIM MapamMeTpoM. TakuM MapamMeTpoM SBIISETCS AMHAMUYECKUHN (aKTop.

JunamuyeckuMm (akTOpoM aBTOMOOWJIS HAa3bIBAIOT OTHOIIEHHUE PAa3HOCTH CHIIBI

TSATW HA KOJIECAX U CUJIbI COIIPOTHUBJICHUS BO3/1yXa K BCCY aBTOMO6I/IJI$I, TO €CThb.

P —-P
D — K w
e (2.21)
rae D — nuHamudeckuii pakTop aBTOMOOUIIS.
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I'paduueckoe wu300pakeHWE 3aBUCUMOCTH JIMHAMHUYECKOro (Qakrtopa OT

CKOPOCTHU ABWKEHHs aBToMOOWI D = f(V,) Ha pasnuuHbIX mepeaadax B KOPOOKe

nepesady M IMOJMHOM Harpy3ke Ha aBTOMOOWIIb HAa3bIBACTCS JUHAMUYECKOU

XapaKTEePUCTUKON aBTOMOOMIIS.

2.1.6 Yckopenne, BpeMsi U IIyTh Pa3roHa aBTOMOOWJIA

[TokazaTens MM JTUHAMUYHOCTH aBTOMOOWJII NPH Pa3rOHE CIIYXaT BEJIMYUHBI
MAaKCUMAJIbHBIX YCKOPEHHI, a TakKe€ 3HAYCHHs IIyTH U BPEMEHHU pas3roHa B
ONpPENECNEHHOM HHTEPBAJIE CKOPOCTEH. 3HAYEHHs YCKOPEHHs, BPEMEHM U IIyTH
pasroHa IMOJy4YarOT KaK OIBITHBIM MyTéM (B TpOLIECCE OJKCIUTyaTallMu), TaK H
aHaMTUYeCKUu. MeToauka pacyéra mokazaTeNiell NWHAMHUYHOCTA aBTOMOOWIIS TMpHU
HEYCTaHOBUBLIEMCSl JBWKCHMHM €OUHA JUII BCEX €ro BHUIOB. DBhauane wu3
TP PEepeHIINATBHOTO YPAaBHEHUS ABHKEHHUS HAXOJUM YCKOPEHHE, a 3aT€M, MCIIOJb3Ys
MPUEMBI YHCICHHOTO WHTETPUPOBAHUS, ONPEHEIIIEM BEJIMYMHBI BPEMEHH W MYTH
JIBUKCHMUSL.

YckopeHue aBTOMOOWIS  ONPENENSIOT TMPU  TMOMOIINM  BBIPAKEHHS IS

JTUHAMUYECKOTO (PaKkTOpa aBTOMOOWIIA, ABMXKYIIErocs 0e3 mpuliena:

S, dv
D=y +-L.—2, (2.22)
g dt

a

dt

rae J — YCKOpEHHE aBTOMOOMJIS.

Torna u3 BeipaxkeHus (2.22) noy4um:

jz(D—!//)-g
5.

J

(2.23)

Bpems m myTh pasroHa BBHAY OTCYTCTBHS aQHAJIUTUYECKOW CBA3U MEKIY
YCKOPEHHEM U CKOPOCThIO aBTOMOOWIISI onpeienisitoT rpadoananutuiecku. Kpusyro
YCKOpPEHWI pa3OuBarOT Ha psAJl OTPE3KOB M CUUTAIOT, YTO B KaXKJOM MHTEpBAJIE

CKOpPOCTH aBTOMOOMJIb Pa3roHsACTCsA C IOCTOAHHBIM YCKOPCHHUECM, TO CCTh!:
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jcp:0’5.(ji+ji+])’ (224)
Trac ji )51 ji+] — YCKOPCHUA COOTBETCTBCHHO B HAYAJIC M KOHIIC BBI6paHHOF0

HHTCPBAJIa CKOPOCTH,

I —HOMEp paccMaTpHUBaeMOro HHTEpBaa.

[Tpu n3MeHeHnH CKOPOCTH, HANpUMep, oT V, 10 V.., cpenHee yCKOPEHUE MOKHO

paccunuTaThb TAKKEC KaK:

(V'+1 _ V’)

l l

jcp :[—_’ (225)

1

rae {, — BpeMs pa3roHa aBTOMOOMIIA B MHTEpBaJle CKopocTeii ot V; 1o V., ;.

Torna BPCM: pa3roHa OorpcacinM Kak

V., =V
t, = (”—) (2.26)

.]cp

Torna o61iee BpeMs pa3roHa aBTOMOOUIISE MOKHO OTNIPEICNIUTh KaK:

n

t= 31, (227)

oV

max?

rae  t— BpeMs pa3roHa aBTOMOOWJISI B MHTEpBaye CKopocTeit oT V,

min

N — KOJJUYICCTBO MHTCPBAJIOB.

[Ipu pacuére myTu pazroHa NpUOTMKEHHO CUUTAIOT, YTO B KAXKJIOM HHTEpBAJIC

W3MEHEHUS] CKOPOCTU aBTOMOOMJIb JIBUKETCS PABHOMEPHO CO CPEIHEH CKOPOCTHIO

V

.p » KOTODAs ONPELISACTCS 1O popmyIie

V., =05-(V,+V,,). (2.28)

IIpun sTOoM pomylieHWHM IIyTh pasroHa B MHTEpBalie ckopocrtedl ot V., mo V.,

MOHO OIIPCACINTD KaK
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S; =V, t,, (2.29)

rae S, — IyTb, IPOWJCHHBIM aBTOMOOUIIEM 3a BPEMS ¢, M.

OO6mwmii myTh pa3roHa aBTOMOOMIIA 3a BpeMsl t ornpeessieTcs no hopmye

S=3'S,. (2.30)
1

[Ipu pasroHe ¢ Mecta OTCUET HYKHO BECTU OT CKOPOCTH, COOTBETCTBYIOLIEH
MUHHAMAJIBHO YCTOMYMBOMY 4YHUCIY OOOpOTOB KoJieHYaToro Baja jasuratens. Ilo
Mepe MNpUONMKEHHUS CKOPOCTH aBTOMOOWJII K MAaKCHUMaJIbHOM, YCKOpPEHHUE
npuOIMKaeTcss K HyJIl0. OTO O3HA4aeT, YTO BpeMs pa3roHa aBTOMOOWISA M0
MaKCHMaJIbHOW CKOPOCTH, ONIPEAEIIAEMOE IIEPECEUEHNEM KPUBOM YCKOPEHHS C OCHIO
abcuucc, TEOPEeTUYEeCKHM OecKOHeuHO Benuko. OpjHako, pa3roH CTAaHOBUTCS

IPAaKTUYECKH HE OUIYyTHUM IIPH CKOPOCTH aBTOMOOWis, paBHou 0,9+0,95 V .

[ToaTOMy Bpemsi U IIyTh pa3roHa ONPEIENSIIOTCS 00BIYHO 0 ckopocTH Ha 5...10 %

MEHBIIIE MAKCUMAJILHOM.
2.1.7 MolHOCTHOM 0aJI1aHC ABTOMOOWJIA

Jlig aHanu3a IMHAMUYHOCTU aBTOMOOWJISI MOKHO TaK)X€ COMOCTaBUThH TATOBYIO
MOIIHOCTh C MOIIHOCTBIO, KOTOpasi HEOOX0oAUMA AJIsl IPEOI0JIEHUS COITPOTUBIICHUM
IBIKEHUI0. CBs3b MexAy 3(P(EKTUBHON MOIIHOCTBIO JIBUTaTENsl U MOIIHOCTHIO,
IIOABOAUMOM K BEAYIIHUM KOJIECAM MOXHO YCTaHOBUTH IIPH ITIOMOIIM 3aBUCUMOCTH

Ny =N, - Tp, (2.31)

rac Ny — MOHIHOCTB, ITOJABOJUMAA K BCIAYIIUM KoJIECaM aBTOMOOMJISL.

JUis TOCTpOEHUsT MOUIHOCTHOW XapaKTEpPUCTUKH aBTOMOOWIIS HEOOXOIMMO
TaK)K€ YpaBHEHUE MOIIHOCTHOrO OajlaHca aBTOMOOWJIS, KOTOpoe B OOIIEM BHUJE

3aIIMCBhIBACTCI KaK
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Ny =Ny + N, + N, (2.32)
rae Ny — MOIITHOCTH, 3aTpaurBaeMasi Ha TPEOJI0JICHUE COPOTUBIICHUS
JBIKEHHIO,;

N,, — MOIIIHOCTD, 3aTpayruBacMas Ha IPEOJI0JICHUE COITPOTHBIICHHUS
BO31IyXa;
Nj — MOIIHOCTD, 3aTpayrBaeMasi Ha MPEOJ0JICHNE COPOTUBIICHHS

pasroHy.

3aBUCUMOCTH JIJIsI OTPEICICHUS] MOIIIHOCTEH, BXOASIIUX B MOIIIHOCTHOM OayaHC

aBTOMOOMIISI, UMCIOT BU/I;

Ny=w -my,-g-Vg (2.33)
N,=05-C,-p-F- VS, (2.34)
Ni=mgy -0 -V, -dV,/dt. (2.35)

2.1.8 Yrasl nogbemMa aBTOMOOHJIA

MakcuMallbHBIN YTOJI TOBEMA M0 TATE OomNpeneseTcs mo popmyJie

Dmax _f\ll_Driax +f2 ) (236)

1+ f?

o, = arcsin

a, =25,8°.

MakcuMallbHBIN YTOJI MOABEMA MO CUETUICHUIO OTIpeesisieTcs o hopmylie

a, :arctg(%-(o—f). (2.37)

a, =34,3°.
B kadecTBe momyckaeMoro mpuHUMAETCS MUHUMAJIbHOE 3HAYCHUE, TOTYyUYeHHOE
u3 BeIpakeHuit (2.36) u (2.37).
Q,,, =min(a,;a,,). (2.38)

Orcrona oo = 25,8°.
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2.1.9 PacuéTt TOMIMBHON YKOHOMUYHOCTH

TonnuBHAas 5KOHOMUYHOCTH aBTOMOOUJIS XapaKTCPpU3yeCTCA paCXxoa0M TOILIMBA,
OTHCCCHHBIM K HpOﬁHCHHOMY ITyTH. Pacxoz: TOIINIMBA Ha CAWHUIY Hpo6era

aBTOMOOMJIS OoNIpeaACIIACTCA BBIPAKCHHUCM

_ Qt _ 4. N e
Oy v v (2.39)
rie Qs — pacxoJ1 TOIUIMBA B €IMHUILY ITpodera, 2/km;

Q; — pacxoj TOIUIMBA B €AUHUILY BPEMEHH, /4,

g. — YACIbHBIN pacXo]i TOTUINBA, &/KBm u.

Hcnonb3ys BeIpak€HUE MOIIHOCTHOro OanaHca aBToMoOWis (2.32), mojydyaem
IpU OTCYTCTBUHM OYKCOBAaHMSI KOJIEC BBIPAYKEHUE ISl pacXxo/ia TOIINBA
_q, N,*+N,+N,

Vi Mo '

Qs (2.40)

Torma, ¢ yuetrom Beipaxenudt (2.33), (2.34) u (2.35), ypaBHeHue pacxona
TOTUTMBA, OTHECEHHOTO K TMPOWJICHHOMY aBTOMOOWJIEM NyTH, B OOIIEM ciydac

ABWIKXCHHUA IIPUMCT BU

v G
QS:i.(Ga.;//+O,5-Cx-p-F-Va2+5j'—' ). (2.41)
. dt g

CornacHo BbIpakeHUIO (2.41) TOIIMBHAS HSKOHOMUYHOCTH aBTOMOOUJIA
3aBHUCUT OT €ro COOCTBEHHOTO Beca, HArpy3Kd, CKOPOCTHBIX U JOPOKHBIX
yCIOBUHN JBHXKEHHS, a TaKXe OT TOT0, HACKOJBKO YKOHOMHUYHO MPHU ATOM
paboTalT NBUTATENIH U TPAHCMHUCCHS.

Ortcrona pacxon Tommba (o macce) Ha 100 km onpenenum Kak

Osm = Qs * S100, (2.42)
rae QOsy — pacxoJ ToruBa 1mo Macce, r/100kM;

S 100 — PO AEHHBIN MYTh, S;00 = 100KM.
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Pacxon TorummBa (o o6semy) Ha 100 kM onpenensercs mo ¢popmyJie

I
Oy 5 1000° (2.43)
rae Qsy — pacxoj ToruBa 1Mo oowsemy, 1/100kMm;

Pous — TFIOTHOCTH TOILINBA, T/CM>,

Pacuernble 3HAUYEHMS  XAapPAKTEPUCTUK  TATOBO-AMHAMHUYECKOTO  pacyera,
3HAYEHUs XapaKTEPUCTUK CONPOTUBIICHUS, BpDEMEHU U IIyTU pa3roHa aBTOMOOWIIS, a
TaK)Ke pacxoja TOIUIMBAa MpuBEAEHBI B Tabmunax 2.4...2.6. I'paduxu pacueTHbIX

XapaKTEpUCTHUK MTPUBE/ICHBI HA pUCYHKaX 2.2...2.6.
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Tabnuua 2.4 — 3HaueHus XapakTEPUCTUK TATOBO-IUHAMUYECKOTO pacuera

Va, Pk, Nk, Pw, J,
KM/9 H kBT H P m/c?
1 2 3 4 5 6
-1 mepenaua B KII
3,0 182001,7 150,64 2,18 0,422 2,506
3,3 194654,3 177,23 2,64 0,451 2,688
3,6 194654,3 193,34 3,14 0,451 2,688
3,9 194654,3 209,45 3,69 0,451 2,688
4,2 191734,4 222,18 4,28 0,445 2,646
4,5 182975,0 227,17 491 0,424 2,520
4.8 175188,8 232,01 5,59 0,406 2,408
5,1 167402,7 235,55 6,31 0,388 2,296
5.4 159616,5 237,81 7,07 0,370 2,184
5,7 151830,3 238,77 7,88 0,352 2,072
2-s mepenayda B KII
43 125159,2 150,64 4,62 0,290 2,076
4,8 133860,1 177,23 5,59 0,310 2,230
5,2 133860,1 193,34 6,65 0,310 2,230
5,6 133860,1 209,45 7,80 0,310 2,230
6,1 131852,2 222,18 9,05 0,306 2,195
6,5 125828,5 227,17 10,39 0,292 2,088
6,9 120474,1 232,01 11,82 0,279 1,993
7,4 115119,7 235,55 13,34 0,267 1,898
7,8 109765,3 237,81 14,96 0,255 1,804
8,2 104410,9 238,77 16,66 0,242 1,709
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[Tponomxenue Tadauib 2.4

1 2 3 4 5 6
3-s nepenaya B KI1I
6,3 86121,1 150,64 9,75 0,200 1,554
6,9 92108,1 177,23 11,80 0,214 1,673
7,6 92108,1 193,34 14,04 0,214 1,673
8,2 92108,1 209,45 16,48 0,214 1,673
8,8 90726,5 222,18 19,11 0,210 1,645
9.4 86581,6 227,17 21,93 0,201 1,563
10,1 82897,3 232,01 24,96 0,192 1,490
10,7 79213,0 235,55 28,17 0,184 1,416
11,3 75528,7 237,81 31,59 0,175 1,343
12,0 71844,3 238,77 35,19 0,167 1,270
4-s nepenayva B KII
9,0 60271,6 150,64 19,90 0,140 1,102
9,9 64461,6 177,23 24,08 0,149 1,190
10,8 64461,6 193,34 28,66 0,149 1,190
11,7 64461,6 209,45 33,64 0,149 1,190
12,6 634947 222,18 39,01 0,147 1,169
13,5 60593.9 227,17 44,78 0,140 1,108
14,4 58015,4 232,01 50,95 0,134 1,053
15,3 55437,0 235,55 57,52 0,128 0,999
16,2 52858,5 237,81 64,49 0,122 0,944
17,1 50280,0 238,77 71,85 0,116 0,890
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[Tponomxenue Tadauib 2.4

1 2 3 4 5 6
5-s mepenaua B KII
13,6 398294 150,64 45,58 0,092 0,694
15,0 425983 177,23 55,15 0,099 0,753
16,3 42598.3 193,34 65,63 0,099 0,753
17,7 42598.3 209,45 77,03 0,099 0,752
19,1 41959,3 222,18 89,33 0,097 0,737
20,4 400424 227,17 102,55 0,093 0,695
21,8 38338,4 232,01 116,68 0,089 0,657
23,1 36634,5 235,55 131,72 0,085 0,619
24.5 34930,6 237,81 147,68 0,081 0,582
25,9 33226,6 238,77 164,54 0,077 0,544
6-s1 mepenayda B KII
19,8 27432,1 150,64 96,08 0,063 0,427
21,7 29339,2 177,23 116,26 0,068 0,468
23,7 29339,2 193,34 138,36 0,068 0,467
25,7 29339,2 209,45 162,38 0,068 0,466
27,7 28899,1 222,18 188,32 0,067 0,454
29,7 27578,8 227,17 216,19 0,063 0,424
31,6 26405,3 232,01 245,97 0,061 0,396
33,6 25231,7 235,55 277,68 0,058 0,369
35,6 24058,1 237,81 311,31 0,055 0,341
37,6 22884,6 238,77 346,86 0,052 0,313
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[Tponomxenue Tadauib 2.4

1 2 3 4 5 6
7-s1 nepenayda B KII
28,8 18859,6 150,64 203,28 0,043 0,234
31,6 20170,7 177,23 245,97 0,046 0,261
34,5 20170,7 193,34 292,73 0,046 0,258
374 20170,7 209,45 343,55 0,046 0,255
40,3 19868,1 222,18 398,44 0,045 0,245
43,1 18960,5 227,17 457,39 0,043 0,222
46,0 18153,6 232,01 520,41 0,041 0,200
48,9 17346,8 235,55 587,49 0,039 0,179
51,8 16540,0 237,81 658,64 0,037 0,157
54,6 15733,1 238,77 733,86 0,035 0,135
8-s1 mepenaua B KI1
41,1 13188.5 150,64 415,70 0,030 0,097
45,2 141054 177,23 502,99 0,032 0,112
49,3 141054 193,34 598,60 0,031 0,107
53,5 14105,4 209,45 702,53 0,031 0,101
57,6 13893,8 222,18 814,77 0,030 0,089
61,7 13259,1 227,17 935,32 0,029 0,068
65,8 12694,8 232,01 1064,19 0,027 0,049
69,9 12130,6 235,55 1201,37 0,025 0,028
74,0 115664 237,81 1346,86 0,024 0,007
78,1 11002,2 238,77 1500,67 0,022 -0,014
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Tabnuua 2.5 — 3HaueHus: XapakTePUCTUK COTIPOTUBICHUS ABUKEHUIO

Va, m/c Pr+ Py, H NNy, kBT
0 7760,7 0,0
2 7793,6 15,6
4 7892.,4 31,6
6 8057,0 48,3
8 8287,5 66,3
10 8583,8 85,8
12 89459 107,4
14 9373,9 131,2
16 9867,7 157.9
18 10427.4 187,77
20 110529 221,1
22 11744,3 258,4

Tabnuua 2.6 — 3HaueHus: XapakKTepUCTUK BPEMEHU U IyTH Pa3roHa aBTOMOOMIIA

Va, m/c t,C S, m
0 0,00 0,00

1,1 0,37 0,40
1,5 0,83 1,08
1,6 2,78 3,27
2,2 3,33 4,47
2,3 5,43 8,33
3,1 6,18 10,67
3,2 8,52 17,38
4.5 9,57 22,14
49 12,40 34,68
6,8 14,12 46,39
7,1 17,77 71,18
9,9 20,71 100,18
10,4 26,12 154,94
14,4 32,50 246,66
14,8 43,94 415,04
20,6 181,83 3250,00

M3m. |[Jlucm|  Ne Jlokym.
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2.2 KoHcTpynpoBaHue nepeaHeii NoaBeCK aBTOMOOUJIA

2.2.1 CxeMa moaBecKH aBTOMOOWIA

MHOT0OCHBIN aBTOMO6I/IJ'II>, KakKk CHCTCMa C HCCKOJIbBKHMMHU OIlOpaMH, MOXHO
npcaACTaBuThb, KaK CTATHYCCKH HCOIIPCACIUMYIO CHCTCMY. B YaCTHOCTH, IIOJ
CTaTUYCCKHU HCOIIPCACIUMMBIMH CHUCTECMAMU MOKHO pPaCCMATpPpUBATb YCTHIPCX- U

MATHOCHBIE aBTOMOOWJIU € Pa3/iesIbHON MepeHen nojBeckou (puc.2.8).

Pucynok 2.8 — MHOTOOCHBIE aBTOMOOMIIH «Y painy

Takas xe cxema MOAPECCOPUBAHUS MPUMEHSIETCS Ha aBTOMOOHWJIE — aHaJIOTe.
OCHOBHBIM HEJIOCTATKOM JAaHHON KOHCTPYKIUU SIBJIIETCS OTCYTCTBHE OalaHCUPHOM
CBSI3M MEXKIYy TEpPBBIM W BTOPHIM MOCTaMH, YTO CYIIECTBEHHO CHHUXaET
MPOXOAUMOCTh aBToMOOWJs. [Ipu 3TOM mpu mepee3ne HEPOBHOCTEH MPOUCXOIUT
HEpaBHOMEpHAs 3arpy3ka MOJBECKH IEPBOTO W BTOPOTO MOCTOB. JIJIsi CHMKEHUS
HEPAaBHOMEPHOCTH 3arpy3kd MOCTOB B HOBOM KOHCTPYKIMHU TMpEIJIaraeTcs
MPUMEHHUTH PHIYaXXKHYI0 CUCTEMY NepepacipeaeieHus] peakinil Mex 1y MoJABECKaMu

NEPBOTO U BTOPOTO MOCTOB.
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B nHacrosmee BpECMs Ha aBTOMOOMIJIE — aHaJIoIe I'[CpBBIﬁ 141 BTOpOﬁ MOCT HUMCHOT

pa3/eNbHYI0 PECCOPHYIO MOABECKY (puc. 2.9), a 3aJHUE MOCTBI UMEIOT PECCOPHYIO

OaancupHyro noaBecky (puc. 2.10).

Pucynok 2.10 — Cxema nogBecku OaiaHCUPHOU TEIEXKKU

,ZIJISI oOecrieueHusT KMHEMAaTUYECKOM CBS3U MCXKAY IMMOABECKaMH IICPBOI0 H

BTOPOTrO MOCTOB, M IIpU O3TOM HC HM3MCHAA KapAWMHAJIbHO KOMIIOHOBKY ITOABCCKH,

MOJKHO HUCIIOJIb30BATh PBIYA’KHYIO CXCMY, aHAJIOT KOTOpOﬁ MMPCACTABJICH HA PUCYHKC

2.11.

Hzm.

JTucm

Ne Jlokym.

Tloonuce
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Pucynok 2.11 — PeiuakHasi noiBeCKa MOCTOB

I[aHHOC 6aJ'IaHCI/IpHO€ YCTpOﬁCTBO IMO3BOJIACT IICPCPACIIPCACIIATh BCPTUKAIBHYIO

Harpy3Ky MeXJy MOCTaMH IpH Nepee3ie HEPOBHOCTEH.
2.2.2 Pacuer nepepacnpejaesieHusi HATPY3KH B MepeaHell MoJABecKe

[Ipu Hae3zne mepelHUMH KOJIECAaMH aBTOMOOWIISI Ha HEPOBHOCTb MPOUCXOIUT
nporu0 mnepenHell mnoaBecku. [l TpUMEHSEMBIX peccop MEpPeIHHX MOCTOB
MaKCUMaJIbHBIA TPOrud peccopbl OTIMYAETCSs OT CTaTUYECKOro B JBa pasa.
CrnepnoBartellbHO, Harpy3Ka Ha IEPEJHION0 MTOIBECKY YBEIMYMUBAETCS B JBa pa3a. [l
pacyera  NPUHUMAEM  KECTKOCTb  PECCOpPbl  JIMHEHMHOM. PaccmoTrpum

nepepacrpezeieHue peakiyii B moasecke Ha cxeme (puc. 2.12).

Lo

R1 Ra

Pucynok 2.12 — Cxema HarpykeHus IOJABECKHU
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B cratudyeckoM IIOJIOKEHUM HArpy3ka MEXAy IIepBBIM M BTOPBIM MOCTOM
pacnpenensercs oguHakoBo R; = R, = R. Ilpu stom OamancupHbiii pblyar
HaXOAMUTCS B TOPU30HTAIBLHOM mojoxkeHuu. Ecim Ry = 2R, To Ha GamaHcupHOM

phluare MosIBISIETCS KPYTSIUii MOMEHT (puc. 2.13), onpenensieMslit o Gpopmyie:

M =R'L, (2.44)
rae L — neyo peruara, m.
Mo
-y
-/
2R/2 L L R/2

Pucynok 2.13 — Cxema Harpy»xeHus 0adaHCUPHOTO pbluara

I[J'ISI YPaBHOBCIIUBAHUA pPbIdalra Ha IICPCAHCM MIApHUPC IIOABCCKHU BTOPOI'O
MOCTa IMOABHUTCA PCAKIUA, PpaBHAA II0 BEIIMYNHC YBCHHLIGHHOﬁ pCakor CO CTOPOHBI
H€p€I[H€ﬁ PECCOPBI, TaK KaK IIJICYHU pblyara OJMHAKOBEI. HpI/I 9TOM HU3MCHUTCA CXEMaA

Harpy>KeHHs OJABECKH BTOPOro mocta (puc. 2.14).

R/2

4
Mo

A
A

A
\ 4

Pucynok 2.14 — Cxema MakCUMaJIBHOTO HarpyeHHUs MOJIBECKA BTOPOrO0 MOCTA
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Tak kak cxema HarpyX€Husi CTAHOBUTCS HEYPAaBHOBEIICHHOW, TO Ha peccope
BTOPOI0 MOCTa TAaKXKE IMOABIACTCS KPYTAIMA MOMEHT M,,. IIpu stom peccopa
HauMHAeT NpOrudaThCs 10 TEX IMOp, NOKAa peakluu IEPBOrO M BTOPOIO MOCTa HE
BBIPOBHSIOTCS R = Rs.

[Ipu orcyrcTBHM OamaHCUPHOTO YCTPOMCTBA MOJBECKM HArpy3ka Ha IE€pBbIA
MOCT PE3KO YBEJIIMYMBAETCS, TAK KaK B poJie pblyara BeicTynaeT 06a3a aBromoouis. 1

MOBOPOT IMIPOUCXOAUT OTHOCUTENBHO 3aJHEH OamaHCUPHON MOIBECKH aBTOMOOWIISL.

2.2.3 Pacuer peakiuii B mojBecke aBTOMOOUJIsI

OCHOBHBIMH HCXOJHBIMH JITaHHBIMU JUJI1 TPOBEACHUS pacueTa SBISIOTCS
CIICYIOIINE BETHUNHBI:

M — cHapsDKeHHAs Macca aBTOMOOWIIS, KT

M;,— Macca nepeBo3uMoro rpysa, Kr;

m— Macca HEMoIPECCOPEHHBIX YaCTEN, KT ;

C.— KeCTKOCTh ImoaBecku, H/m;

Cu— )KecTKocTh H, H/M;

a— PacCTOSIHUE MEXKITy OCSIMH, M;

b — paccTosiHME OT IIEHTPa MaccC MOAPECCOPEHHOM YacTu 10 6a30BOM OCH, M.

Koopaunara 1nieHTpa TSHKECTH MOAPECCOPEHHON YacTH JTODKHA OTMPEIEIAThCS U3
r€OMETPUYECKONM  CyMMBI  KOOpPAMHAT  IIEHTPOB  MacC,  COCTaBJISIOIIUX
MOJIPECCOPEHHYIO YaCTh, JINOO IKCIIEPUMEHTAIHHO.

Jst  TomydeHuss pe3yJbTaTOB  BBICOKOWM TOYHOCTH HEOOXOIWMO HMMETh
AKCIIEPUMEHTAJIbHBIC JAHHBIC YIPYTHUX XapaKTEPUCTUK IMOJBECOK U IIHH, a TAKXKe
MaKCHUMAaJIbHO MOJIHO YYeCTh MacCOBO-TabapuTHBIC MTOKa3aTeNn. Takxke HEOOXOANMO
MIOMHHTB, YTO Tepepacupeie/icHue Beca aBTOMOOUIIS TI0 OCSM TPOUCXOJIUT 3a CUET
W3MECHEHHS TIOJOXKEHHUs IICHTpa TSHKECTH MOAPECCOPEHHOW YacTh, a HE BCETro
apromoOunsi. Ha pucynke 2.15 mnpuBeneHa oO0O0OIIEHHAass cXeMa MHOTOOCHOTO

aBTOMOOMJIA.
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Pucynok 2.15 — CxeMa MHOrOOCHOTO aBTOMOOMJIS

[IpencraBiieHHYI0 CXeMy MHOTOOCHOTO aBTOMOOWJISE MOYHO MCHOJIb30BaTh st
pacyeTa peakiuidi aBTOMOOWJISI ¢ HEOTPAaHUUEHHBIM YKciIoM oceil. Ha manHo# cxeme
npejcTaBieHbl noapeccopeHHas Gyonp U HENOApeccopeHHble Gy YacTU aBTOMOOMIIA,
CBSI3aHHBIC YNPYTUMU jieMeHTaMH MOJBECKU Cpi, JEHCTBYIOIIME CBOMM BECOM Ha
OTIOPHYIO TMOBEpXHOCTh dYepe3 ympyrue muubl C.. Kak mpaBuio, aBromMoOumu
«Ypall» HMEIT 3aBUCUMYIO peccopHyr moaBecky (puc. 2.9 wu 2.10).
KOHCTpYKTUBHO KpEIUJIEHUE PECCOp Yepe3 KPOHIUTEMHBI K paMe€ UMEET Pa3InyHOe
WCIIOJIHEHHE JIJI TIEPEIHUX OCel U OalaHCUPHOU TEJIEKKH 3aIHUX MOCTOB. B cBsi3n
C OTUM BO3HUKAET HEOOXOIUMOCTb Yy4E€Ta TMOJIOKEHHS YNPYroll JIMHUM PECCOPHI
OTHOCHUTEJIHHO 0a30BOM TOBEPXHOCTH, HAIPUMEP, BEPXHEU MOJIKHU JIOHKEPOHA.

[Ipencrapiisisi MOAPECCOPEHHYIO YacTh KakK JKECTKYyI Oaliky, U MpeacTaBiss
YKECTKOCTh TIOJBECKH M IIMH OJHOW OCH KaK KECTKOCTh NMPHUBEJICHHOU IOJIBECKU,
MOJy4Ya€M PACUETHYIO CXEMYy HarpyeHHsl XOJIOBOM YacTH, MPEJCTABICHHYIO Ha

pucyHke 2.16.
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Pucynok 2.16 — PacueTHas cxema Harpy>kKeHus X0J0BOM 4acTu

Ha ocnHoBanumn pacquHOﬁ CXCMBbI COCTaBJICTCA  CHCTCMa ypaBHeHI/If/'I

CTAaTUYCCKOI'0O paBHOBECHUS CHII U MOMCHTOB!

noop?

S(R~G,)=G
' (2.45)
Z(Rl _G}ti)'ai =b'G

noop?

rae R;— peakius onopsl i-i ocu, H;
a; — pacCTosIHUE MEeXAY 1-i 1 0a30BOM OCSIMU, M;
b — paccTosTHUE MEXy IIEHTPOM TSKECTH MOJPECCOPEHHON YacTH U 6a30BOM

OCBIO, M.

ITockoJIbKy MHOTOOCHBIM aBTOMOOWIIb SIBISIETCS CTATHYSCKH HEOIPEASTUMOM
CUCTEMOW, TO [IJII PACKPBITHUS CTAaTUYECKOM HEONpeaeTUuMOCTH HE0O0X0IUMO
MCIOJIB30BaTh JOMOJHUTEIIbHBIE YPABHEHUS: YPABHEHHUE YIIPYTUX CHUJ MOJBECKHU U
YpaBHEHHE CBSA3U MEXKIY Ae(POopMaIusIMH 3TUX MMOJIBECOK.

YpaBHeHUE ynpyrux Cujl, YYUThIBarOIIKe aehopMaIiio MOJABECKH U CMEIICHUE

HAYaJIbHOM TOYKH YIPYTOro 3JIEMEHTa OT 0a30BOM TIOCKOCTH, UMEET BUI:
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F=R -G, =C,-f,+C A, (2.46)

rae  P;— peakuusd B nojBecke i-if ocu, H;
C;— npuBeJIeHHAs )KECTKOCTD 1-i ocu, H/Mm;
fi— nedopmarus NpruBeICHHON MOJIBECKH O] JCHCTBUEM YIPYTOM CHIIBI, M;

A;— cMelieHre Ha4aJIbHOM TOUYKH YIPYTOro 3JIeMEHTa OT 6a30BOM TNIOCKOCTH, M.

[IpuBeneHHass KECTKOCTh MOJBECKU 1-H OCH, YUHTHIBAIOIIAS >KECTKOCTh CAMOM
IIOJIBECKH U KECTKOCTD IIMH, ONpeAesercs no Gopmye:

C _ Cni 'Cmi

T (2.47)

YPaBHeHI/Ie CBA3HU MCIKIAY I[e(bopMauI/IHMI/I IIOJABCCKHN NMCCT BU/.
fi :fmax _tgﬁ'aw (248)

e / — yroi mpoI0JIbHOTO KPeHa MOPECCOPEHHOM YacTH, TpaJl.

[Toncrasisist Beipakenus (2.46) u (2.48) B UCXOAHYIO CUCTEMY yYpaBHeHUH (2.45)
MOJTYYHM:
Z}Z:Ci (fmAX _tgﬂ'ai +Al) =Gn00p;

" (2.49)
ZCi .(fmax _tgﬂ.ai +Ai)'ai zb.Gnm)p'

Ecnu B KOHCTpyKIIMM aBTOMOOWJISI MMEET MECTO OalaHCHpHAas IMOJBECKa, TO
HEO0OXOIMMO Y4ECTh CIEAYIOIINE 3aBUCUMOCTH:
P,=2R -G,,, (2.50)
rae Ps — ynipyras cuna B 6anancupHoii noasecke, H;
R — peaknus oxHOM ocu OanaHCHpHOM Tenexku, H;
G5 — BE€C HEMOIPECCOPEHHOM YacTu OaaHCUpHOM Tenexku, H.

[IpuBeneHHas KECTKOCTh OATIAHCUPHOU TENEKKU ONpesiesieTcs o popMyIie:
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_C,-2C,

C,.+2C,° (10)

3

rme Cs — IpuBeICHHAS KECTKOCTh OallaHCUPHOU Tenexku, H/m;

C,6 — )KE€CTKOCTh peccop OanaHcUpHOM noaBecku, H/M.

Hcxonnpie maHHbIe )1 pacueTa MpuBeeHbl B Tabiuie 2.7. PacueTHbie JaHHBIC
0 Harpy3KaM Ha OCH MPUBEICHBI B Ta0ymIie 2.8.

Tabmuua 2.7 — MicxogHble JaHHBIE IS pacyeTa peakuui

3agHss
[Tapametp 1-s1 ocp 2-51 OCh OarancupHas
TEJICKKA
Paccrosaue ot OIIK
0 2,05 6,71
70 ocu (a), M
Henoapeccopennas
1300 1300 2450
Macca (m), Kr
KecTkocTh muH
1200 1200 1200
(Cw), H/MMm
JKecTtkocThb peccopsl
320 320 2650
(Cp), Hmm
Tabnuna 2.8 — Pe3ynbrarsl pacuera peakuui
3aHss
[TapameTp 1-51 och 2-51 OCh OarancupHas
TEJIEKKA
Peakrust Ha ocu (R),
- 92067/9385 85104/8675 254469/25940
KI'C

Ha ocHOBaHMM MOJTyYEHHBIX PACUETHBIX JAHHBIX BUJHO, YTO Ha 1-i OcH peakius
npeBbIIaeT aonyctumyro Harpy3ky 9000 xrc. Ilpu 3ToM pasHuLla MEXIY
peakumsiMu 1-i1 u 2-i1 ocu coctaBisier 8%. Eciu nonoxeHne UeHTpa THKECTH
aBTOMOOWUJISI OyJIET MEHATHCS, TO JAHHOE PACXOXKICHUE OYIET YBEIUMYUBATHCS, UTO

HEJIOIYCTUMO.
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BbiBoaBI 110 pa3aeiy aBa

[IpoBeneHHBIN  TATOBO-IMHAMHYECKUMH  pacyeT aBTOMOOWIS — TOKa3bIBAaeT
3 PEKTUBHOCTh €0 TATOBO-IWHAMHUYECKUX XapaKTEPUCTUK B 3aJlaHHBIX JTOPOKHO-
CKOPOCTHBIX PEXKHMaX.

[Tonmy4yeHHble Ha OCHOBE pPACUYETOB pELICHHS IOKa3bIBAIOT OOOCHOBAaHHOCTH
BbIOOpa OalaHCUPHOIN CXEMBI MOABECKH aBTOMOOWIs. Pa3paboTanHas KOHCTPYKIUS
o0ecrieynBaeT paBHBIA CTATUYECKUN MPOTHO MOABECKH MEPBOr0 U BTOPOTO MOCTOB.
Taxxe obecrieunBaeTcsl mepepacupeesieHHe Peakiii M1y MEPBBIM M BTOPHIM

MOCTaMU MPU NEPEE3IE HEPOBHOCTEM.
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3 TEXHOJIOTMYECKHUM PA3JIEJ

[Ipumenenue >¢pGheKTUBHON TEXHOJOTUM TPEAnosaraeT OonTUMAaJIbHbIE 3aTPAThl
TpyJa, MaTepuajgoB, CpPEACTB, BPEMEHU TMPU TEXHOJOTHUYECKOM MOATOTOBKE
IIPOU3BOJICTBA, B NPOLIECCE HM3TOTOBJIEHUS, SKCIUTyaTallUd W PEMOHTA, BKIHOYAs
MOATOTOBKY M3Jeis K (YHKIMOHUPOBAHHUIO, KOHTPOJb €ro paboTOCIOCOOHOCTH,
npoUIaKTHIECKOE 00CTYKIUBAHHE.

EaunbiM  KpuTeprieM TEXHOJOTUYHOCTH KOHCTPYKIMHM U3JIEIUSl SBISIETCS €€
HKOHOMHYECKAs 11e1eCO00pa3HOCTh NPU 33a/IaHHOM KAa4E€CTBE M MPUHATHIX YCIOBUSAX
npousBojacTBa. Ilpu TakoM mMoaXoae K OLEHKE KOHCTPYKLHMH HEOO0XOIUMO
paccMaTpuBaTh BECh KOMIUIEKC TPeOOBAaHMU K HEW B II€JIOM, YTOOBI, Hampumep,
HE3HAUWTEIbHAsE DSKOHOMHMSI CpEACTB IMpPU  H3TOTOBJICHHUM HE MPUBOJMIA
BIIOCJIEICTBUM K SKOHOMUYECKH HEBBITOJJHOMY YBEIUUYEHHIO 3aTPAT Ha TEXHUYECKOE
o0CITy’)KMBaHH€E U PEMOHT.

['maBHbIMH (hakTOpaMu, OMNPEACISIIOUIMMU TPeOOBaHUS K TEXHOJIOTUYHOCTH,
SBIISIIOTCA BUJ U3/ENUs, 00BEM BBITyCKa, TUIl IPOU3BOCTBA.

Bun wuspenust onpenensier TiaBHbIE KOHCTPYKTHBHBIE M TEXHOJIOTMYECKUE
MPU3HAKH, 00YCIaBIMBAIOIINE OCHOBHBIE TPEOOBAHUS K TEXHOJOTUYHOCTH U3EIIHSL.

OObeM BBINTYCKa, U TUIT IPOU3BOJICTBA ONPEICISIIOT CTENEHb TEXHOJIOTMUECKOTI0
OCHAILIEHUS, MEXaHW3alMh M aBTOMATU3AIMM TEXHOJOTMYECKHX MPOLECCOB H
CHENUAIN3aLUI0 BCErO IPOU3BOICTBA.

TpynoemkocTh 00pabOTKM JeTajiedl Ha METAJUIOPEKYIIHUX CTaHKaX COCTaBIsET
35-55% o6uieit TpyI0EMKOCTH U3TOTOBJICHUS MAIIIMHOCTPOUTEIbHBIX U3/ICTUH.

TexHOIOTMYHOCTh KOHCTPYKIUU JIeTanu, oOpadaThiBa€MON pe3aHHEM, 3aBUCUT
OT palMOHAIBHOIO BBHIOOpPAa 3aroTOBKM, B TOM 4YHCJIE €€ MaTepuana,
TEXHOJIOTUYHOCTH  (OpMBI  JIeTajd, MPaBWIbHBIX  Ha3HaueHus  0a30BBIX
MOBEPXHOCTEH W MPOCTAaHOBKU pPa3MEpPOB, ONTHUMAIbHO 3aJaHHBIX TOYHOCTH U

MEPoOxX0BaTOCTHU IMTOBCPXHOCTH.
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3.1 TexHoJiornyeckuii mpouecc U3roTOBJIEHUSA JeTaIN

PaccMOTpUM  TEXHONOTMYECKUMHA TMPOILIECC H3TOTOBJICHUS OCH KPOHIITEHHA
OaJlaHCUPHOTO pblYara, U pacCUYUTacM PEKUMbl PE3aHUs NIl YEThIpEX Olepaiuil.
Marepuan ocu ctans 40X I'OCT 4543-71. 3aroroBka — nmpokaT npyTok K40 mm.

TexHonornyeckuid MpoIriecC M3rOTOBJIEHUS JAHHOM JeTald COCTOUT U3
CHENYIOIINX ONEPALUH.

005 Tokaphas (puc.3.1).

O6opynoBaHKe: TOKAPHO-PEBOJILBEPHBIN cTaHOK MO, 1A3411L1.

TounTh MUIMHAPHYECKYIO TTOBEPXHOCTH, BBIJACPKUBAs pa3Mepsl: 937 o, MM; Ha
mae 190+ MM.

010 TokapHas ¢ nepexoaom (puc.3.2).

O6opynoBaHKe: TOKAPHO-PEBOJIbLBEPHBIN cTaHOK MO, 1A3411L1.

TounTh MUAMHAPUYECKYIO TOBEPXHOCTH C JIBYX CTOPOH, BBIJCP)KUBAS pa3MephI:
926.9.16 MM; Ha JIJTMHE 22 MM.

015 cBepnunpHas ¢ nepexoaom (puc.3.3).

O6opynoBaHue: TOKApPHO-PEBOJIbBEPHBIN cTaHOK Mo, 1A34111.

Csepiuth 1Ba 0TBEpCTHs Ha Topuax ¢6,97%% mm. I'myOuna 8 Mm.

020 pe3pboHapesHas ¢ nepexonoM (puc.3.4).

O6opynoBaHKe: TOKAPHO-PEBOJILBEPHBIN cTaHOK MOJ. 1A3411L1.

Hapesatb pe3n0Oy Ha nByx oTBepcTusix 1o Topram M8x0,5-6e. I'myOuna 8 Mm.
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Pucynok 3.1 — Ocku3 onepanuu 005 TokapHas

I
T

Pucynok 3.2 — Ocku3 onepauun 010 TokapHas ¢ nepexoaom
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Pucynok 3.3 — Ocku3 onepauuu 015 cBepauiapHas ¢ mepexoaom

Pucynok 3.4 — Ockus onepanun 020 pe3pboHApEe3Has C IEPEX00M
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3.2 Pacuer pexumoB onepanuu 005 TokapHas

Hcxonnsie ganubie: peser npoxoanout npsmoit 'OCT 18878 — 73 ¢ nminactuHaMu
u3 TBepaoro cruiasa T15K6. I'myOuna pesanus t =1,5 mm, nogava S = 0,4 Mm/00.

CKOpOCTh pe3aHust pacueTHas ONpeeisieTcs Io hopMmyIie:

C 3.1
Sk 3.1
p Tm .tx‘, . Sy‘,

2
rae C,— MOCTOsTHHAsI pe3aHusd JiJis JaHnHou onepanuu ( C, = 290);
T — cpenHee 3HaYEHUE CTOMKOCTH UHCTpYMEHTa, MuH (7=60 MuH);

m, x, U y,— noka3arenu crenenu (m = 0,20; x,=0,15; y,=0,35);

K, — o0mmii mornpaBo4HbI KOA()DUIIKEHT.

OO6mwmit morpaBoYHbIN KO3 PUIIEHT onpeaenseTcs no Gopmyie:

K, =K, ‘K, ‘K, (3.2)

rie K, — xospdumuent, yduuTHIBAOIMII KauecTBO 00pabaThIBAEMOTO

Marcpuaia,

K, — x03(Q®dHIMEHT, yIUTHIBAIOIIHII COCTOSHIE OBEPXHOCTH 3aTOTOBKH
(K, =0,9);
K

«, — K03 UIMEHT, yunThIBatomuii MaTepuan uactpymenTa (K, =1).

Koaddumment, yuyuThBaonmii KayecTBO 00pabaTpiBaeMOro  MaTepuaja

onpenensercs no popmyJe:

o ny
K, :CM(F%J , (3.3)

rae C,,— kodbdumnuenT, yautsiBaromuii rpymmy ctamm (C,, = 1);
0, — TIpeJIeNl IPOYHOCTH Marepuana aeramu, H/mMm? (o, = 370 H/Mm?);

n, — mokasarensb cremnenu (v = 1).
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370
= 1(—j =0,49; K, =0,49-0,9-1=0,44 .

750

290
Vp = 600,2 1 50,15 0 40’35 .0,44 = 72,6]‘4/]1/!1/11-[,

YacTora BpalieHus pacueTHas onpeessercs mo popMmyiie:
_ 1000-V,

P z-D, "

n

(3.4)

rae D, — nuameTp Baja 10 00paboTKH, MM.

1 272
n,= M = 624,906 | mun.
3,14-37

VYTOYHMM 4acTOTy BpalllEHUs IITUHAEIS 110 NAacHopTy cTaHka: ng = 600 00/MuH.
YTOYHUM (PaKTUUECKYIO CKOPOCTh pe3aHus 1o GpopmyIe:

v _7Z"D3'I”ld) (3.5)
? 1000 '

TAC ng— (baKTI/I‘-ICCKaH 9aCTOTa BpalllCHUA MIITHMHICIIA, 00/MUH.

Vo— 3,14-37-600

d) =69,7m/ mun.
1000
OCHOBHOE TEXHOJOTHUYECKOE BpeMs OIpeACIsIeTCs 1Mo (hopMyJie:
l,, -1
T — P.X.
o n, S , (3.6)

rie To — OCHOBHOE TEXHOJIOTHUECKOE BpEMsI, MUH;
lp.x. — nuHa pabouero xoaa, MM;
S — mogaya 3a 060poT, MM/00;

[ — YHUCJIO NMPOXOA0B, IIIT.

I[JII/IHa pa60qero Xo4a onpCaAcIsACTCA 110 CI)OpMy.]'Ie:
lP.X. - lpe3 + lep + ln ’ (37)

7€ lpe; — NNUHA pe3anus, MM (lye; = 190 Mm);

lgp — nMHA Bpe3anust, MM ([, = 2...4 MM);
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I, — nmuna nepedera, Mm (I, =0...2 mm).

l,, =190+2+1=193m; T, =——— = 0,8mun.

3.3 Pacuer pe:xumoB onepaunu 010 TokapHasi ¢ mepexoaomM

Ncxonnwie nannbie: pesen dhaconnsiii mpsamoit I'OCT 18878 — 73 ¢ minactuHamu

u3 TtBepaoro crasa T15K6, pamguyc kpomku 2 mMm. ['myOunHa pesanms t =5,5 MM,

nmoxaya S = 0,2 Mmm/00.

CxopocTh pe3anus pacueTHas omnpejaensercs no popmyse (3.1):

290
Yo T 60%*.5,5%°.0,2%% 0,44 ="T1,Tm | mun.

YacToTa BpalieHus pacueTHas omnpeaensercs no Gopmysne (3.4):

n,= M =951,706/ mun.
314-26

VYTOYHMM 4acTOTy BpallleHUs IIIUHJENS 110 NACIOPTY CTaHKa:
ng = 1000 06/muH.

YTo4HUM (PaKTUUYECKYIO CKOPOCTH pe3aHus o gopmyne (3.5):

5= 314 '1%)?)61000 =81,6;m/ mumn.
OCHOBHOE TEXHOJOTUUECKOE BpeMs orpeensercs no Gpopmyne (3.6).
23-1
Orciona [py =224+2+1=23mm; T, = m =0,115mumn.

[Ipunumaem Bpemsi mepexoma T, = 0,4 muH. Torma cymmapHoe BpeMs Ha

oneparnuto coctaBut: T, =2:0,115 + 0,4 = 0,63 MuH.
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3.4 Pacuet pexumMoB pe3anusi onepanuu 015 cBepansibHaA ¢ Mepexoa0M

Ucxonnbie nannbie: ceepiio cnupaibHoe ['OCT 10902-77 u3 ObicTpopexymiei
ctanu P6MS, nuametp cBepna D, = 6,9 mM, riyouHa 8 mM, nogada S = 0,20 mm/06.
CKOpOCTh pe3aHus pacueTHas OIpeaeseTcs mo Gopmysie:

C, - D"

v, = T g K, , (3.8)
rae Cy — nocrosinHas pe3anus (Cy = 7);
T — cpefiHee 3HaYeHUE CTOMKOCTU UHCTPYMEHTa, MUH (7 = 25 MUH);
qv, m 1 yy — nokazarenu crenenu (g, = 0,4; m=0, 2; y,=0,7).
OO6mwmit monpaBouHbiit Kodhduient Ky onpenensercs mo hopmyiie:
K, = Kmv 'Kuv 'Klv > (3.9)
rne K, — xo>ddunuent, yuuThIBalOIMH IIyOMHY IPOCBEPIMBAEMOIO

oreepcrus (K, =1,0); K, =1,0.

Kosdpduuuent K, , yuuThIBarOIMH KauyecTBO 00pabaThiBaEMOro marepuana

onpenensercs o ¢popmyie 3.3, npu 3tom ny = 0,9:

K, =0,76; Ky = 0,76;

7-6,9%*
Otcrona Vp = W 0,76 =19,3m / mun.

YacTtoty Bpatienust onpeaenuM 1o ¢opmye 3.6, rae Dy, = D. = 6,9 Mmm:

n = M = 890,806 / mumn.
P 314.69

VYTOYHMM 4acTOTy BpallleHus 110 MacnopTy cTaHka: ng = 900 06/MHuH.

YTouHUM CKOpOCTH pe3anus 1o dpopmyie 3.5:

14-6,9-
[ _314:69-900

fi =19,5m/ mumn.
1000
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OnpenenuM OCEBYIO CUITY pe3aHus 1o (GopmyJie:

P, =10C, -D? -§" K, (3.10)
rae Cp — koaddunuent (Cp = 68);
q, y — mokazarenu crenenu (g = 1, y = 0,7);

Kp — x0oddunnent, yauThiBaromui ycinosus oopadorku (Kp =K, ).

ITonpaBounblii  KodGduuuent K, , yINTHIBAIOIIMH  BIMSAHME KavyecTBa

m

06pa6aTBIBaeMOFO MaTrcprajgia Ha CHIOBBIC 3aBUCUMOCTH OIPCACIIACTCA 110

bopmyie:

z[;gbj", (3.11)

mp

r7ie n — mokaszarens crernenu, (n = 0,35).
370\
Orcrona K, = (ﬁj =0,78. P,=10-68 -6,9' -0,2%7-0,78 = 1186 H.

OnpenenuM MOIIHOCT pe3anHus 1o GopmyJie:

Npo==gre s 3.12)

rae M, — kpyTsimuii MOMeHT, H M.

KpyTsmumii MoMeHT onpenenum no Gopmyie:
M,,=10Cy "D 4-§°- K, (3.13)
rae Cy— xoaddunuent, (Cy = 0,0345);

¢, y — loKa3aremnu ctenexnu, (g =2,y = 0,8).

M,,=10-0,0345-6,9>-0,20%%- 0,78 = 3,54 H-m.

~3,54-900

- = 0,33 kBr.
9750

Jlnuny padodero xona omnpeaeauM mo dhopmyse 3.7, ¢ yueTom [= 8 MM;
lep=1mm; [, = 0 mm™m:

[,y =8+1=9mm.
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OCHOBHOE TEXHOJIOTHYECKOE BpeMsl oripeesiuM 1o ¢popmyse 3.6.

9-1

o = —— = 0,05mumn.
900-0,2

3.4 Pacuet pexumoB pe3anusi onepauuu 020 pe3bOoHape3Hasi ¢ IepexoaoM
Ucxonubsie naHueie: MeTYUKHA KoMIuiekTHRIE D, =8 MM o ['OCT 3266-81, S=0,5

MM/06. Hapesats pe3s0y M8-6H B otBepcTuu 96,971,

CKOpOCTh pe3aHusl pacyeTHas ONpeeisieTcs Io hopMmyIie:

C,-D"
p = gn Kv (3.14)
rae C,— xkoadpdunuent (C, = 64,8);
T — cpenHee 3HaUEHUE CTOMKOCTH MHCTpYyMeHTa, MUH (7' = 90 MuH);
m, yy M qy — nokazarenu crenenu (m=0,9;y,=0,5; qgv=1,2);
K, — 001muii monpaBoYHbIN KO (ULIUEHT.
OO6mwmit monpaBo4HbIN KO3 PUIIEHT onpeaenseTcs no Gopmyie:
K, =K, -K, K, , (3.15)
rae K, — Kod(pQUIUUEHT, yYUTHIBAIOIIMA TOUHOCTh Pe3bObI (K, = 1);
K, = 0,7,K,, = 1; Ky=0,7.
64,8-10"°

. 0000 15°5 0,7=10,2m/ mun.
Yactory Bpamenus onpeaenuM mo ¢opmyne 3.4, rae Dy = D,, = 8 MM:
n = M =406,106 / mum.

g 3,14-8
VY TOYHUM YacTOTy BpALLEHUS IO NAacHOpTy cTaHKa: ng = 400 00/MuH.
YTO4YHUM CKOPOCTH pe3aHus o gopmye 3.5:

3,14-8-400
V¢ =—— =10,0m/ mumn.
1000
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Jnuny pabodero xona onpeaenum 1o gopmyiie 3.7, ¢ ydetom [= 8 MM;
lep=1mm; [, =0 Mmm:
lp v =8+1=9mm.

OCHOBHOE TEXHOJIOTHYECKOE BpeMsl oripeaernsercs mo hopmyre 3.6:

9-1

o =—— = 0,045 mun.
400-0,5

BeiBoabI Mo pa3aeny Tpu

Ha OCHOBAaHUH IMPOBCACHHBIX pacdcToB TCXHOJIOTHYCCKUX onepaunﬁ

OIIpCACICHBI OCHOBHBIC PCIKNMBbI MEXaHNYECKOU O6pa6OTKH JACTaJIN.
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4 YKOHOMUWYECKHNM PA3JIEJ

B sxoHOMHYECKOI YacTH MPOU3BENEH pacyeT IKOHOMUYECKOH 3(PeKTHBHOCTH
MOJICpHU3AIIMU TIOJIBECKU IMEPEIHUX MOCTOB Ha aBTOMOOWIb Ypan 8x8 moyiHOMH

maccou 44 T.

4.1 OnpenejeHue NMOTPEOHOCTH B OCHOBHBIX MATEPHAJIAX, YHMCJIEHHOCTH
padoyux mno NPOEKTy, pacyer 3apadoTHOM miaaTtbl. Pacder cedecTommocTu

eIMHUIBI U 001IMX 3aTPAT NPOEKTUPYEMOIi MO/IeJIM MO MPOEKTY

CebecTouMocTh npoayKuuu (paboT, yCiIyr) — 3T0 CTOMMOCTHAsI OLIEHKA 3aTpar
Ha MMPOMU3BOJICTBO U pealin3alyio NPOIyKIUH (paboT, YCIyT).

Ha ocHoBanuum monHOM cebectoumoctd, HOpMbl npubbumm u  HJC
yCTaHaBJIMBAETCA LIEHA pean3alliu.

CebecToMMOCTh IPOCKTUPYEMOTO aBTOMOOUIIS.

[lena 6a3zoBoro aBromobmiia Ypan-Next o noroopy rnoctasku 3 000 000 py6.

CebecToMMOCTh MCKIIIOUAaeMbIX arperaTtoB M JeTallei Mpe/icTaBlieHa B TaOJIUIE
4.1.

[lepeyenr BHOBb BBOAMMBIX arperaToB W JeTajei, BKIOYas CTOMMOCTh
0a30BOro aBTOMOOWJISI, MpeCTaByeH B Tabsuile 4.2.

Takum oOpa3zoMm, MaTtepuaIbHbIC 3aTpaThl HA €IUHUILY TMPOIYKIIUUA COCTABIISIOT
2 503 722 py6. 6e3 HJIC.

[Ipou3BOACTBEHHBIN Mpolecc 00ciayxkuBaeTcss Opuragod u3 3 yenoBek (Tadi.
4.3).

3arpaThl Ha OIUIATY py/Aa PacCUMTaHbl UCXOS M3 TIOJOKEHHUS O COCTaBE 3aTpaT

npeanpuatus (tabnuua 4.4, 4.5).
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Ta6numa 4.1 — CebecTOUMOCTh UCKIIFOYAEMBIX arperaToB M JeTaliei

Kon-Bo, | CtommocTh
HammMeHnoBanue arperarta
IIT. 1 wr., py0.
Peccopa ¢ mpssMbIM KOHIIOM 11100
Kponirelin 3aqauii (KOMILUICKT) 3240
Ta6nuna 4.2 — OCHOBHBIC MaTepHUAIIbI
HanMeHOBAMME Kon- | Croumocts | Cymma, B T.4. | CTOUMOCTB
BO, 3a 1 ., | pyo. HJIC, oez HJC,
arperara
mT. | pyo. pyo. pyo.
Peccopa ¢ BuTbIM
YIIIKOM 4 10950 43 800 7 884 35916
Cepsra peccopsl 4 450 1 800 324 1476
Kponmreiin
YHUBEPCATbHBIN
(KOMILJIEKT) 2 3120 6 240 1123 5117
Poryar 6anancupHbIit 2 740 1480 266 1214
VYpan-Next 8x8 1 3000 000 |3000000 |540000 |2460000
Hroro: 3053320 | 549598 |2503722

Tabnuua 4.3 — Pabouue, HENOCPEACTBEHHO 3aHATHIE IPOU3BOICTBOM MPOIYKIIMH

YacoBas Ttapudnas
Hanmenosanne Pazpsn Koin-Bo, uer.

cTaBka, py0./gac
BcnomorarenbHbie 5 2 180
OcHOBHEIE 4 1 160

Tabnuua 4.4 — Pacuer 3apaO0OTHOM MJIaThl MPOU3BOACTBEHHBIX Pab0UYNX

Crnecapb-
IToka3arenb En. n3m. Crapruk
cOOpIIUK
1 2 3 4
Jlucm
23.05.01.2018.288 113 65
W3m. Jlucm|  Ne [Joxkym. |[loonucw|/[lama




[Tponomxenue Tadauibl 4.4

1 2 3 4
1 Tapud na Py0. 3a yac 180 160
3apabOTHYIO MJIaTy
2 OtpaboTaHHOE H/4.(TPYI0€MKOCTb) 160 160
BpeMs
3 3apaboTHas maTa Pyo0. 28 800 25 600
4 ITpemus 10% Pyo0. 2 880 2 560
6 Paiion. HagOaBka Pyo0. 4752 4224
15%
7 OcHOBHas Py6. 36432 32 384
3apaboTHas miara
8 Otuuncnenuss ®CC Pyo0. 10930 9715
30%\
9 3apaboTHas narta Py6. 25 502 22 669
6e3 ®CC

Tabnuna 4.5 — YUCIeHHOCTh MPOU3BOACTBEHHBIX pab0oumnX, 3apaboTHas Ijiata u

otunciieanss PCC 1o mpoexTy

En.
HaumenoBanue nokasareneu 1 rox 2 rog 3 rox
HU3MEPEH.
1 YucneHHocTs pabOTAIOMUX T10
IPOEKTY, BCETO
B TOM YMCIJIE: Yell. 3 3 3
1.1 IIpousBoacTBEHHBIE paboune,
HETOCPEJCTBEHHO 3amATHIE || 3 3 3
MIPOU3BOACTBOM NPOAYKLIINU '
2 3artpaThl Ha oOImIaTy Tpyla
MIPOU3BOACTBEHHBIX PAOOUNX: pyoO. 1262976 | 1262976 | 1262976
2.1 3apaboTtHas miaTa pyo. 884 083 884 083 884 083
2.2 otuucnenus ®CC (30%) pyoO. 378 893 378 893 378 893
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Ha ocHoBaHuM paccUMTaHHBIX HOPM pacxojJa MarepuanoB B Tabiuue 4.5
MIPE/ICTABIICHA KAIBKYJISAIMS HA aBTOMOOWITb.

MartepuanbHble 3aTpaThl — 3TO 3aTPaThl HA OCHOBHBIE MaTepuasbl (Tadu. 4.1).

OO1enpon3BOJICTBEHHBIE  pacXoJlbl — 3TO 3aTpaTbl Ha  COJAEp)KaHUE,
OpTaHW3allii0 W YMPAaBICHUE NPOU3BOJACTBAMHU (OCHOBHBIM, BCIIOMOTATEILHBIM,
ob0ciyxkuBatoum) (15% ot 3apaboTHOM MIaThl MPOU3BOACTBEHHBIX padouunx). K
HUM OTHOCSTCS:

— CTOMMOCTb MAaTepHaJiOB, 3alyacTeld, UCIOJIb30BAHHBIX JUIsI OOCITYXKUBaHUS U
PEMOHTA MPOU3BOJICTBEHHOTO0 000PY/10BAHNUS;

— 3arpaThl Ha OIUIATy TpyJda COTPYAHHKOB, 3aHATHIX OOCITy)KHBaHUEM
Mpou3BOJACTBA  (MacTepoB, HA4YaJbHUKOB  I[€XOB, TEXHOJIOTOB, pabOyMX,
OCYIICCTBIISIONINX TEXHUYECKOE OOCTY)KMBAHHE W PEMOHT TEXHOJOTHYECKOTO
000py10BaHUs), C OTUYHUCICHUSIMU HA COIMAIbHBIC HYXIbL;

— aMOPTHU3AIMOHHBIE OTYUCIICHHS] U 3aTPaThl HA PEMOHT OCHOBHBIX CPEJICTB U
WHOTO UMYIIECTBA, UCITOIh3YEMOTO B IIPOM3BOJICTBE;

— pacxoabpl Ha JEMOHTaX OOOPYIOBaHHUs, 3aTpaThl HA MaTepuajbl, JCTaH,
MOKYTHBIE 10Ty ()adpuKaThl, HCIOJIb3yeMbIe TPU HAJIaIKe 000PY10BaHNUS;

— pacxojibl, CBSI3aHHBIE C AKCIUTyaTallieil OCHOBHBIX CPENICTB, HEMOCPEICTBEHHO
3aJIeCTBOBAHHBIX B IPOU3BOJICTBE;

—  aMOpPTH3AaIllMOHHBIC  OTYUCIICHWS 10  HEMaTepUAIbHBIM  aKTHBaM,
UCITIOJIb3yEMbIM B IIPOU3BO/ICTBE;

— CTOMMOCTh HENOCTa4 M TOTEeph OT TMPOCTOEB, IMOPYM IIEHHOCTEH B
MIPOU3BOJICTBE M HA CKJIaJIaX | T. TI.

OO011eX03iMCTBEHHBIE PACXOBI - PACXO/bl, HEMOCPEJICTBEHHO HE CBSI3AHHBIC C
MPOU3BOJICTBEHHBIM mporieccoM (20% ot 3apaboTHOM MIaThl MPOU3BOJCTBEHHBIX
pabounx). K HUM oTHOCSTCS:

— aJIMUHUCTPATUBHO-YTIPABICHUECKUE PACXOIbI;

— cojiepKaHKe 00IIEeX03sIICTBEHHOTO TIEpCOHAa;

— aMOPTHU3AIMOHHBIE OTYUCIICHHWS W PAcXoibl HA PEMOHT OCHOBHBIX CPEICTB

YHPABJICHYCCKOTO 1 O6IHGXOBﬂﬁCTBeHHOFO Ha3HAa4YCHMUA,
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— apeHJIHas IJ1aTa 3a MOMEIICHUS O0IIEX03sIICTBEHHOTO HA3HAYCHHS;

— pacxoppl Mo oriate WH(POPMAITMOHHBIX, ayIUTOPCKUX, KOHCYIHTAITMOHHBIX U
T.I. YCHYT;

— IpyTHU€ aHAJIOTUYHBIE 0 HA3HAUYCHHUIO YIIPABIECHYECKUE PACXO/IbI.

3arpatThl Ha OIUIATy TpyJa — 3TO 3apaboTHas Tuiata padouunx (Tabm. 4.3).

Otuncnenuss O®CC — 310 00s3aTEIBHBIE CTpPaxoBble B3HOCHI B DOHIBI
COIIMAJILHOTO CTpaxoBaHus, cocTaBistoT 30% oT 3apaboTHOI T1aThl (Tadd. 4.3).

KomMmmepueckue pacxojipl — 3TO 3aTpaTthl, CBA3aHHBIE C MPOJAXEH MPOIYKIIUH,
TOBapoB, padoT, yciyr (1% oT mpou3BOJICTBEHHON CEOECTOMMOCTH).

K xommepuecknm pacxo1aM OTHOCSITCS MU3IEPIKKH:

— Ha 3aTapyBaHUE U YIIAKOBKY;

— 10 OCTaBKe, OTPY3Ke U T 11.;

— Ha KOMHCCHOHHBIE COOpBI (OTUMCIICHMS), YIUIAUUBAEMbIE MOCPEIHUYECKUM
OpraHu3allusiM;

— I10 apeHJIEe W COACPIKAHUIO TIOMEIICHUN U XPaHESHUS U MPOJAKU TPOIYKITUH
(TOoBapoB);

— Ha XpaHEHUE TOBApPOB;

— 1O oriaTe TPy/a MPOAaBIIOB;

— Ha peKJIamy;

— Ha MPEICTaBUTEIBCKUE PACXOIBI;

— Ha UHBIC aHAJIOTUYHBIC 110 HA3HAYCHUIO PACXO/IBI.

Hopma mpuOblIM MOXKET OmpenensiThCs HCXOAs U3 PA3IUYHBIX KPUTEPHEB,
HanpuMep, 0 OTHOCUTEIBHOMY MOKa3aTeNo0 — PEHTa0eIbHOCTH MPOAYKIIMH, THOO
UCXO/JIs1 U3 COOTHOIICHUSI CIIPOCa U MpeIIOKeHUs. J{Jis1 ympoIieHust pacueToB HOpMa
npUOBLIM ycTaHOBJIEHA B pazmepe 20% OT mojaHoM ce0eCTOMMOCTH.

OOGmue 3aTpaThl Ha MPOU3BOJACTBO M COBIT MPOAYKIIMU 3a 3 roja COCTaBSIT

30 160 518 pyoGueit.
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https://www.audit-it.ru/terms/taxation/predstavitelskie_raskhody.html

Ta6nuna 4.6 — Kanbkynsiius Ha aBTOMOOWIIb

Cratbs CymmMa (py0.)
1Chipbe 1 MaTepuaibl 2503 722
2 Pacxojipl Ha oIUIaty Tpyaa 105 248

3 Oruncnenuss @CC 31574

4 OO01Ienpon3BOICTBEHHBIE PACXOIbI 15787

5 OO0111eX03SIMCTBEHHBIC PACXO/IbI 21 050

6 [Ipon3BoACTBEHHAs! CEOECTOMMOCTD 2 661 594
7 KomMmepueckue pacxomsl 2 662

8 [lonHast ce0ecTOuMOCTh 2 643 206
9 Ipubsuts 30% OT MOJIHOM CEOECTOMMOCTH 528 641
10 Lena 3171 848
11 Hasor Ha no6asiennyto ctoumocts H/[C 570933
12 Ilena peanuzanuu 3742780

Tabnuua 4.7 — OO1ue 3aTpaThl HA MPOU3BOJACTBO U COBIT NPOAYKIIUU

HaunmenoBanue nokazareneu 1 roxn 2 rog 3 rox

1 MarepuanbHbie 3aTpaThl 30044 669 | 30 044 669 30 044 669
3 OO111eX03sIIICTBEHHBIC 3aTPaThI 189 446 189 446 189 446

4 OO1enpon3BOACTBEHHBIE 3aTpaThl | 252 595 252 595 252 595

5 3arpaTsl Ha OIJIaTy Tpy/a 1262976 1262976 1262976
6 Otuncnenuss ®CC 378 893 378 893 378 893

7 KomMepueckue 3aTpatbl 31939 31939 31939

8 Bcero 3arpar 32160518 [32160518 32160 518

[Inanupyemsiii 00beM coctaBisger 12 mammH B roj. B ocHoBe miaHa oO6bema

MIPOU3BOJICTBA M pean3aiuy — NOpT(dEeb 3aKa30B UCCIAEAYEMOTO MPEATPUITHS.

CymMmMmapHbi€ 3aTpaThl Ha BeCb 00b€M BBIITyCKa MPEICTABISAIOT COOOM BCE CTaThU

3aTpar, NPCACTABIICHHBIC B KAJIbKYJIAIIMU HAa CAUHUIY ITPOAYKIIMHU, YMHOKCHHBIC Ha

MJIaHOBBIA 00bEM MPOU3BOJICTBA B HATYPATLHOM BBIPAYKEHUU.
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4.2 KanurajJbHbIe BJI0KEeHUA

KamuranpHble BIOKEHUS — HMHBECTUIIMM B OCHOBHOH KamuTal (OCHOBHBIC
CpeICTBa), B TOM YHUCJIC 3aTpaThl HA HOBOE CTPOUTEIHCTBO, PEKOHCTPYKIIUIO H
TEXHUYECKOE TMEPEBOOPYKCHHE JACUCTBYIOUINX MPEANPUATHH, MpPHOOpeTeHne
MalllnH, OOOPYIOBaHMs, HWHCTPYMEHTA, WHBEHTaps, MPOCKTHO-U3BICKATEIHCKUE
paboThI U IpyTUE 3aTPATHI.

[Tpon3BOICTBEHHBIH IPOIIECC OCYIIECTBIISIETCS. ~ HAa  JICWCTBYIOIINX
MIPOM3BOJICTBEHHBIX MOIIHOCTSX. Takyke HEOOXOAMMO JOIMOJHUTEIBHO MPUOOPECTH
HE00X0IMMOE 000pYI0BaAHUS.

O6opynoBaHue, KOTOpOe HEOOXOIMMO JOKYIIUTD MPEICTaBIeHO B Tabnuie 4.8.

Ta6nuna 4.8 — O6opyaoBanue

HaunmenoBanue Kon-so | Ilena c HAC, pyo®.
OcHoBHBIE cpeficTBa (000pyAOBaHHE) 1 170 000
Uroro: 170 000

CTOMMOCTB PacxooB MO JIOCTaBKE M MOHTaXXy 0OOPYIIOBaHUS COCTaBIAIOT 5%
OT CTOMMOCTH 00OpYI0BAHHUSI.
Ntoro xanurtanbHble BloxkeHUs cocTtaBsaT 178 500 py0.

Taomuna 4.9 — KanuraapHble BI0XKECHUS

Bcero o Bremonneno | Ilomnexur
MIPOEKTHO- Ha MOMEHT | BBITIOJHECHHIO
HaumenoBanue mokasareneit CMETHOM Hayajia J10 KOHIIa
JOKYMEHTAIUH, | paboT, THIC. | IPOEKTA, ThIC.
THIC. pYO. pyoO. pyo.
KammransHbIE BIIOKEHHS 110 178 500 0 178 500
YTBEPKJAECHHOMY MPOEKTY, BCETO
B TOM YHCIJIC:
CMP, nocraBka 8 500 0 8 500
o0opyaoBaHuE 170 000 0 170 000
IIPOYHE 3aTPATHI 0 0 0
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[To npuobperaemMoMy OOOpPYAOBAHUIO HAYMCISIETCS AMOPTHU3ALMS JIMHEHHBIM
CI0COOOM.

AMopTH3alusa — 3TO MEPEHECEHUE M0 YacTsIM CTOMMOCTH OCHOBHBIX CPEJICTB U
HEMaTepHaIbHBIX AKTUBOB MO Mepe MX (PU3NYECKOro WM MOPAJIbHOTO M3HOCA Ha
CTOMMOCTD MTPOU3BOAMMON MPOAYKIHH (paboT, yCiyT).

AKTHBBI, B OTHOIIIEHUH KOTOPBIX HAYUCISETCS aMOpPTHU3aIUs JOJKHBI 00J1aaTh
CTOMMOCTBIO B Mpeleliax JIMMUTA, YCTAaHOBJIECHHOIO B YYETHOM MOJUTUKE
opranuzaiuu, Ho He 6oiiee 40 000 pyOeit 3a enUHUILY.

['opoBasi cymma aMOpPTU3AIIMOHHBIX OTYUCIICHUM ONpEeAeIaeTCs:

— MpU JUHEHHOM cHoco0e - HMCXOJAs U3 MEPBOHAYAIIBHOM CTOMMOCTH WIIU
(Texymiel (BOCCTAaHOBUTENBHON) CTOMMOCTH (B cllydae MPOBEJCHUS TEPEOLICHKH)
00BbEKTa OCHOBHBIX CPEICTB U HOPMbI aMOPTHU3ALIMH, UICYUCIIEHHON UCXOs U3 CpOKa
M0JIE3HOTO MCMOJIb30BAHMS 3TOT0 00OBEKTA.

B TeueHue oTYETHOro rojia aMOPTHU3AIMOHHBIE OTYHCICHUS IO OOBEKTaM
OCHOBHBIX CPEJCTB HAUYUCISAIOTCA €XEMECSYHO HE3aBUCHUMO OT IPUMEHSIEMOTO
cocoba HauuciaeHuss B pasMepe 1/12 romoBoii CyMMmbl (aMOpPTH3ALMOHHBIC
otuucieHuss = Ctoumoctb obopynoBanusi / CpoK IMOJIE3HOTO HCIOIb30BAHUS IO
JIAHHOM Trpytine o0opyaoBanus 15 ner).

Pesynbratel pacueToB cBoasTCs B Tabnuity 4.10.

Ta6nuna 4.10 — AMoOpTU3aLIMOHHBIE OTYUCIICHUS

Jlucm

HanmMmenosanune rmokasarenei OATI\:II;)IIZJTI: 1 rox 2 10N 3ron

1 OcHoBHbIE HOHIBI

(o0opyaoBaHue), BCEro 0 170 000 0 0

B TOM YHCIJIE:
1.1 3maHus U COOpYKEHHUS 0 0 0 0
1.2 obopynoBanue 34 000 11333 | 11333 | 11333
1.3 nauucnennas amoptuzauust | 34 000 11333 | 11333 | 11333

2 OcTraTto4yHasi CTOUMOCTb OCHOBHBIX

(GbOHIOB 1O MPOEKTY 136 000
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. |TTucm|  Ne JJoxym.  |[oonuce|Jama

71




A0TO0BOpaM,

4.3 [InanupoBaHue NMPOrpaMMbl MPOU3BOICTBA U pean3aluu NPOayKINU

Beilpyuka oT peanuzanuy NPOAYKIHMH, MPOU3BOJUMON U pealu3yeMou 10

OIIPCACIIACTCA

IIyTeM YMHOXCHUA

IIJTAaHOBO -pvaeTHOﬁ

LeHa

peain3anv CAUHUIBI KaKJI0TO BAa IIPOAYKIMKA HA 00BeM IMpoJaK KaXJ10Io BHUaa

MPOJYKIIMU B HATYPAJIbHOM BBIPAYKEHUHU.

[Iporpamma mpoH3BOACTBA U pead3allii NPOAYKIMHU MPEACTABICHA B TaOIUIE

4.11.
Tabnuua 4.11 — [IporpamMmma nmpou3BOACTBA U peaTu3aliy MPOAYKIIUH
En.
HanmMmenosanne mmokazarenei mMmep | 1 rox 2 10N 3 rox
1 O6bem Tpou3BOJICTBA B =
HaTypaJIbHOM BBIPpaKEHUU LIT. 12 12 12
3 O6beM pean3aliuy B
HaTypaJIbHOM BBIPaKCHUU IT. 12 12 12
3 Llena peanuzamuu 3a
€JIMHUITY TPOAYKIIUU pyo. 3742780 | 3742780 | 3742780
4 BeIpyuKa OT peanu3aluuu
MPOIYKLIUU py0. | 44913363 | 44913363 | 44913 363
4.1 B Tom unciie HAC pyo. 8084405 | 8084405 | 8084405
4.2 Beipyuka 0e3 HIIC py6. | 36 828 958 | 36 828 958 | 36 828 958
4.4 Onpeaenenue NOTPeOHOCTH B HHBECTUIUSX, BbLIOOP HCTOYHHKA

(punaHcupoBanus

HHB@CTI/IL{I/IOHHBIC 3aTpaThbl

BKJIIOYAIOT B ce0s BJIOKEHHS B OCHOBHBIC

MaTrcpuajibl € Y4UYCTOM 3allaca Ha 1 KBapTajl H KallUMTAJIbHBIC 3aTpaTbl Ha

npruoOpeTeHne 000pyI0BAHMUS.
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Taomuna 4.12 — asectunuu

Bcero 15 (0]
Cratbu 3aTpar 1 ron
MIPOCKTY
1 KanmuraneHble BIOXKEHUS 178 500 178 500
2 IIpuoOpeTeHre OCHOBHBIX MaTEPHAJIOB 5007 445 5 007 445
3 Utoro — o0beM MHBECTHUIINI 5 185 945 5 185945

Hctounuku (puHAHCHPOBAHUSA TPOEKTa — COOCTBEHHBIE ICHEKHBIE CPEACTBA,

c(hOpMHUPOBAHHBIE OT aMOPTH3AIIMHA OCHOBHOTO KanuTaia, OTYUCICHUN W3 TIPUOBLIH

Ha MHBCCTUIIHMOHHBIC HYKIbI, JICHCKHBIC CPCACTBA (pvaeTHBIﬁ C‘JCT).

4.6 IlnanupoBanue GUHAHCOBBIX Pe3yJIbTATOB 0 MPOEKTY

@UHAHCOBBIE PE3YJIbTATHI — ’TO COBMECTHBIN PE3YJBTAT OT IPOU3BOJCTBEHHON U

KOMMGp‘-ICCKOﬁ ACATCIIBHOCTH IIPCAIIPUATHA B BHUAC BBIPYYKH OT pCaIM3allvH, a

TAaK)K€ KOHEYHBIA pe3yJbTaT (PUHAHCOBOW JAESATENIBHOCTH B BHUJE MPUOBUIA OT

POJIaX, MPUOBLIN 0 HAJIOTOOOJO0KEHUS U YUCTOM npuObLn (Tadi. 4.13).

Tabnuua 4.13 — @uHaHCOBBIE PE3YJIbTATHI

HaunmenoBanue nokazareneu 1 rox 2 rox 3 rox
1 2 3 4
1 OO1mrast BEIpyYKa OT peaanu3aluu
MPOIYyKLIUN 44913363 | 44913363 | 44913 363
2 HAC ot peanu3anuu BbIITyCKaeMOU
MPOIYKLINN 8084405 | 8084405 | 8084405
3 OO11ast BRIpy4Ka OT peaqn3aiuu
npoaykuuu no npoekry 6e3 HIAC 36 828 958 | 36 828 958 | 36 828 958
4 3arpaThl Ha TPOU3BOJACTBO U COBIT
IPOIYKIUU 32160518 | 32160518 | 32160 518
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[Tponomxenue Tadauipl 4.12

1 2 3 4
5 AmopTtusanus 11333 11333 11333
6 [IpuOBLIL IO IPOEKTY 4657106 | 4657106 | 4657106
7 IlorameHne OCHOBHOIO J0JITa U
BBITLJIATA ITPOLIEHTOB 34 KPEAUT 0 0 0
8 IIpuObLTH 10 HAIOTOOOTOKEHUS 4657106 | 4657106 | 4657 106
9 Harnor Ha npu0sLIBH 931421 931421 931 421
10 IIpuObLIL yKCcTaS 3725685 | 3725685 | 3725685
11 Ilnarexu B Or0KET 9015827 | 9015827 | 9015827

4.7 Ouenka 3(ppeKTUBHOCTH U OKYNIA€MOCTH HHBECTULIMOHHOTO NPOEKTA

Onenka >(h(PEKTUBHOCTH HWHBECTHUIIMOHHOTO IIPOCKTa OCHOBAaHA Ha pacyeTe
JIEHEHBIX TTOTOKOB 10 TPEM BHAAM JIEITCILHOCTH M MOKa3aTesei 3 heKTHBHOCTH.

JleHe)XKHbIe TIOTOKH TPEANPUITHS 0 TojJaM OT ONEparlMOHHOM, (PUHAHCOBOW U
WHBECTUIITMOHHOM JEATEILHOCTH HATJISIHO TIPEeACTaBIeHbI B Tabnuie 4.15.

JIeHeKHBI TOTOK COCTOMT W3 MPHUTOKA (TMOCTYIUICHHS ICHEKHBIX CPEACTB) U
OTTOKa (3aTpaThl, IiaTexu). Canbao ASHEKHOTO MOTOKA — 3TO Pa3HOCTh NMPUTOKA U
OTTOKa.

K mputoky oT onepanroHHON ACSITEIHPHOCTH OTHOCUTCS BBIPYUYKA OT PeasTi3aIiuu
YCIYTr W Ha4yuCJEHHAs aMOpTH3alus Mo IpoekTy. K OTTOKy 1o orepalnroHHON
JEATETLHOCTH OTHOCSITCS 3aTpaThl HA MIPOU3BOACTBO U COBIT MPOMYKIIMH, HAJIOTH U
IUIATEXXU B OFOKET.

K mputoky OT WHBECTUIIMOHHOW JESATEIHPHOCTH OTHOCUTCS COOCTBEHHBIE
JIECHEXKHBIC CpPEJCTBA HA  pEaM3alMi0 IPOCKTa, K OTTOKY OTHOCSTCS
WHBECTUILIMOHHBIE BJIOKEHHUS.

K mpurtoky ot (puHAHCOBOW MEATETLHOCTH OTHOCSATCS KpEauThl W 3aiMbl. K
OTTOKY TIO0 (DMHAHCOBOW ACATEIBHOCTH OTHOCATCS BBITIIATBI OCMHOBOTO JOJITA H

MPOIIEHTOB MO KPEAUTY (B JAHHOM IIPUMEPE OTCYTCTBYIOT).
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OO61iee canpo MO BeeM BUAAM JAESTEIBHOCTH JOJKHO OBITh MOJIOKHUTEIBHO Ha
BCEX PACYETHBIX Iarax — J3TO SBISETCA O0S3aTENbHBIM YCJIOBHEM (HUHAHCOBOUN
peaan3yeMOCTH MPOEKTA.

OO61iee canbao SIBIASETCS YACTHIM IOXOAOM IO MPOEKTy. Tak Kak 4MCThIN JI0XO]]
MPOTHO3UPYETCSI HAa HECKOJBKO NEpPUOAOB (B JaHHOM IIpuMepe Ha 3 roja)
HEO0OXOJMMO TMPHUBECTH CTOMMOCTb BCEX BBIIUIAT W TMOCTYIUICHUH K HAYaJIbHOMY
MOMEHTY BPEMEHH, T.C. MPOAUCKOHTHUPOBATH. J[MCKOHTHpOBaHUE SIBISETCS 0a30if
JUIsl pacu€TOB CTOMMOCTH JIeHEer ¢ y4é€TroMm (akTopa BpeMeHH. J[MCKOHTHpOBaHUE
OCYIIECTBJISICTCS. MYTEM YMHOXEHHUS YHUCTOrO J10XoJa Ha  Kod(uImeHT

JUCKOHTUpOoBaHUs. Koap(hULIMEHT TUCKOHTUPOBaHUS HAXOUTCS 10 popMmyiie:

a, =1/(1+E), 4.1

r7ie t — HOMEp 1ara pacuera, £ — cTaBka JUCKOHTUPOBAHUS.

B poccuiickoi mpakTUKe CTaBKa ITUCKOHTUPOBAHUS PACCUUTHIBAETCS KaK CymMMa
CTaBKU pepuHaHCUpOBaHMs (KJIHOUEBasl CTaBKa), ycTaHaBiauBaemon LleHTpobankom
P® u nonpaBku Ha puck. Pa3mep nompaBkM Ha PHUCK YCTAaHaBIIMBACTCS B
COOTBETCTBUM C METOJUYECKUMH PEKOMEHAALMIMHU IO OLEHKE MHBECTHIIMOHHBIX
npoektoB BK477.

OpUEeHTUPOBOYHBIE  BEJIMYMHBI  MOMPABOK  HA  PUCK  HEMOJYYECHUS
MIPEAYCMOTPECHHBIX ITPOCKTOM JIOXOJI0B IIPEACTaBIICHBI B Ta0uIie 4.14.

CraBka pedUHAHCUPOBAHUS YUUTHIBAET MAaKpPOIKOHOMUYECKHE PpHUCKH, a
NOMpaBKa Ha PHUCK BbIOMpAETCs pa3padOTYMKaAMH HMHBECTHUIMOHHOIO IPOEKTa B
3aBUCUMOCTH OT TUIIA IPOEKTOB.

Eciu uHBECTUIIMOHHBIE BIIOXKEHHS HEOOXOAMMBI JJid YBEJIWYEHUs o0beMma
npoJax Ha 0asze CYIIECTBYIOLIEH TEXHUKH M TEXHOJOTHH, TO MOMpPaBKa HA PUCK
MOET ObITh MUHUMAJILHOM, MIPU BHEJAPEHUY WHHOBAIIMIA MOIPaBKa Ha PUCK JOJIKHA

OBITh MAKCUMAJILHOM.
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Ta6nuna 4.14 — OpueHTUPOBOYHAS BEJIMYMHA TOMPABOK HA PUCK HEMOJTYyUCHHS

IIPEAYCMOTPEHHBIX ITPOEKTOM JOXOJI0B

Beanunna
Bemuunna
oK [Ipumep nenu npoekra MOITPaBKH Ha
p puck, %

BiioskeHus B pa3BUTHE MPOU3BOCTBA Ha
Huskuii 3-5
0a3e OCBOECHHOM TEXHUKH

. VYBenuuenne o0beMa Ipojax
Cpenuuii 8-10
CYLIECTBYIOIIEH IPOAYKIIUU

ITpon3BOICTBO U NIPOABUKEHUE HA PHIHOK
Bricokuit 13-15
HOBOT'O MPOJYKTa

OueHb
BnoxxeHust B ucciiefoBaHNs 1 NTHHOBAIIUHA 18 -20
BBICOKHMH

B nanHOM mpoekTe cTaBka IUCKOHTHPOBaHUs paBHA 16%.

K OCHOBHBIM TMOKa3aTeNnsiM, HCHOJIb3YEMbIM ISl OLEHKU dS()PEKTUBHOCTU
MPOEKTA UCTIONB3YIOTCS:

- YUCTHIMA JUCKOHTUPOBAHHBIN JTOXOI;

- UHACKCHI JJOXOJHOCTH UHBECTHUIIUH;

- CPOK OKYTaeMOCTH.

Yucterit nuckonTupoBanHbiid 1oxon (YJ1/1) paccunran o ¢popmyie:

T T (4.2)
‘1@5.’=Z(R: =3, ) X ay _ZK: Xy »
t=1 t=]
rae R, — moctymiieHus ot peaausanuu npoekTa, pyo.; 3, — TeKyIue 3aTpaThl Ha
peanuzainuilo Mnpoekta, pyd.; . — kodbduimeHt auckoHtupoBaHus; K, —
KalUTAJIbHBIE BJIOKEHUS B MPOEKT (MHBECTUIIMH), PYO.; t — HOMEpP BPEMEHHOTO
WHTEpBAJIa peau3aluy MpoekTa; T — CpoK peann3anuu NpoekTa (BO BPEMEHHBIX

WHTEpBaiax).
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Kpurepuit  3pPexTHBHOCTM  HMHBECTHIIMOHHOTO  MPOEKTAa  BBIPAKAECTCS
cienytonum  obpazom:  YJIJ[ > 0. IlomoxuTtenpbHOE€ 3HAYEHHE YHUCTOTO
JUCKOHTUPOBAHHOTO J0XO0/a TOBOPUT O TOM, YTO MPOEKT 3((PEKTUBEH U MOKET
MPUHOCUTDH MPUOBLIb B YCTAHOBJICHHOM 00beme. OTpullaTesibHasi BEIMYMHA YUCTOTO
JTUCKOHTHPOBAHHOTO JTOXOJIa CBHUICTEILCTBYET O HEI(DPEKTUBHOCTH TPOEKTa (T.€.
IpU 33JIaHHON HOPME MPHUOBLIN MPOEKT MPUHOCUT YOBITKU MPEAIPUITHIO U/ WK €T0
WHBECTOPAM).

WNunexc noxogunoctu uuBectuiuii (M1) paccunteiBaetcs 1o gopmyiie:

CE 4.3
Z(RI—B!)XQ, ( )
K,E: te=1 ~
ZKy X,
Fel

3(1)(1)€KTI/IBHBIM CUUTACTCA IIPOCKT, HHIACKC AOXOAHOCTH KOTOPOI'O BBIIIC
CAWHUIBI, T.C. CyMMa AWCKOHTHPOBAHHBLIX TCKYIIHUX J0XOIOB (HOCTyrIJ'ICHPIﬁ) I10
IIPOCKTY IIPCBBIIIACT BCIIMIYNHY JUCKOHTUPOBAHHBIX KAIIMTAJIBHBIX BJIOKCHMU.

Cpox okynaemocTs (ToK) paccunuThIBaeTCs o popMmyiie:

N S T=—<T, (4.4)

rae T — cpok OKylaeMoCTM MHBECTULIMOHHOIO IPOEKTa, roasl; Py — udncreie
NOCTYIJIEHUs1 (4uctas NpuObUIb) B MEPBBIA TOJ pealu3aldd HMHBECTULHOHHOTO
IIPOEKTA IIPU PABHOMEPHOM IIOCTYIUIEHHHM JI0XOJIOB 32 BECh CPOK OKYIAE€MOCTH,
py0.; K — monHas cyMMa pacxo/ioB Ha pealM3alyi0 MHBECTUIMOHHOIO MPOEKTa,
BKJIIOYAsl 3aTpaTbl HA HAYYHO-UCCIEIOBATEIBCKUE W ONBITHO-KOHCTPYKTOPCKHE
paboThl, pyo.; P; — yncThie mocTyrieHus: (Yuctas NpuObLIb) B 1-M TOAY, pyo.; Ts —
DKOHOMHYECKM OIPABIaHHBIM CPOK OKYNAaeMOCTH WHBECTHUIIMH, OMIPEAEIISIETCS
PYKOBOACTBOM (pupMbl CyOBEKTUBHO, T0Jibl; A — aMOPTU3ALIMOHHBIE OTYUCIICHUS Ha
II0JIHOE BOCCTAaHOBJICHUE B pacyeTe Ha rojl peajn3aluyd UHBECTUIMOHHOIO MPOEKTA
Py PaBHOMEPHOM MOCTYIJIEHUU J0XOJIOB 32 BECh CPOK OKYMaeMOCTH, py0.; Aj —
aMOPTHU3aLMOHHbBIE OTUYHUCIICHHUS Ha MOJHOE BOCCTAHOBJICHHE B 1-M oAy, pyo0.; . =
Py + A - 4ncThIli 10X0A B IEPBBIM I'0J] peaau3aluy HHBECTUIMOHHOTO MPOEKTA MpHU

PaBHOMEPHOM IOCTYIUICHUU JJOXOJ0B 32 BECh CPOK OKYIIa€MOCTH, PYyO.
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Ta6nuna 4.15 — Ilnan neHeXHBIX MOCTYIUICHUH 1 BBITIIAT

HanmenoBanue nokasareneit 1 rox 2 roxg 3 rox

1 2 3 4
HNEATEJIBHOCTD I10 [TPOU3BOACTBY U CBbITY IMPOAYKUUU (YCIIYT)
;C'[e[fge"““’le HOCTYILICHIT, 44913363 | 44913363 | 44913363
B TOM YHCIIE:
1.1 Beipyuka 44 913 363 44 913 363 44 913 363
2 JleHeKHbIE BBIILIATHI, BCETO 41 176 345 41 176 345 41 176 345
B TOM YHCIIE:
2.1 3arpaTel O MPOU3BOACTBY U
COBITY MPOIYKITUU 32160 518 32160 518 32160 518
2.2 Amoptuzanus 11333 11333 11333
2.3 Hamoru u 1iatexu B
OroKeT 9 015 827 9015 827 9015 827
3 CanpJ0 NOTOKa OT
JESTEIBHOCTHU T10 TIPOU3BOJICTBY
i COBITY TIPOYKIHH 3748 351 3748 351 3748 351
MHBECTUILIMOHHAA JEATEJIBHOCTb
4 ITpuToK cpeAcTB 5 185945 0 0
B TOM YHCIIE:
4.1 CoOCTBEHHBIE IEHEKHEIE
cpesicTBa 5185945 0 0
5 OTTOK CpencTB 5 185945 0 0
6 CanpJ0 NOTOKa OT
WHBECTUIIMOHHOM EeSITETbHOCTH 0 0 0
OUHAHCOBASA NEATEJIBHOCTD
7 IIpUTOK CpencTB, BCETO 0 0 0
7.1 Kpenutsl, Bcero 0 0 0
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[Tponomxenue Tadauibl 4.15

1 2 3 4
8 OTTOK CpelICTB, BCETO 0 0
8.1 Iloramenue OCHOBHOTO J0JITa
110 KOMMEPYECKOMY KPEAUTY 0 0 0
8.2 YIuiara nporeHTOB 3a
IIPENOCTAaBIECHHBIE CPEACTBA 0 0 0
9 Canpa0 moToka 1mo puHaHCOBOM
nesaTeabHoCTH (7-8) 0 0
10 O6iee canp0 MOTOKA IO BCEM
BUJIAM JIESITEIbHOCTH 3748 351 3748 351 3748 351
11 Yuctelit noxon 3748 351 3748 351 3748 351
12 NaBectuniu -5 185945
13 CraBka qUCKOHTHPOBAHUSA 0,16
14 KoaddurmeHTs!
JTMCKOHTUPOBAHUS 0,86 0,74 0,64
15 [MpuBenenusiii apdext (11*14) 3231 337 2 785 636 2401 410
16 Cymma npuBeieHHbIX 3 PEeKTOB 8418 383
1’7 UucThIl NTMCKOHTUPOBAHHBIN
noxon (YIA) 3232439
18 Unnexc noxoanoctu (MU]1) 1,6

Onpenenenue cpoka OKyIaeMOoCTH:

B nepBebiit rog okynaercs 3 231 337 py0.

Bo BTopoii rog Heo6xoaumo okynuTh S 185 945 py6. - 3 231 337 pyO.

= 1954 607 py6.

Ota cymma okynutces 3a = 1 954 607 py6./ 2 785 636 py6. = 0,7 rona

Cpok okymaemoctu 1 rog 7 mecsiues.
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JUIst OLEHKM YCTOMYMBOCTH TMPOEKTa MPOBEJIEM aHajdu3 0e3yOBITOYHOCTH.

Hcxoansle gaHHbIe A7 pacueTa 0e3yOBITOUHOTO 00BbeMa MPOJaXk MPECTABICHBI B

tabmnurte 4.16.

Ta6numa 4.16 — VicxoaHble JaHHBIE 1)1 pacueTa TOYKU 0€3yObITOYHOCTH

Ha eqununy Ha Becs 00beM
[Toka3arenu

MPOAYKIUH, pyO. | BBIITyCKa, pyo.
nena (6e3 HJIC) 3171 848 38062 172
IepEMEHHBIE pacxo/ibl Ha 1 u3 . 2 643 206 31718 477
MIOCTOSIHHBIE pacxojibl Ha | u3. 36 837 442 042
ce0EeCTOUMOCTE OJIHOTO M3. 2 680043 32160518

Touka 0e3yOBITOYHOCTH

MOCTOSIHHBIE 3aTpaThl Ha BECh BBHIMYCK/ (lleHA —

NepeMEeHHbBIE 3aTpaThl HA €IUHUILY poayKiun) = 442 042/ (3 171 848 — 2 643 206)

~ 1 .

[TocTpouM rpaduk Touku 6€3yObITOUHOCTH (PUCYHOK 4.1).

Boipyuka, py6

45 000 000

40 000 000

35 000 000

30 000 000

25 000 000

20 000 000

15 000 000

10 000 000

5 000 000

Touka 6e3y6bITOYHOCTH

0 A A A A A A A A A 7\
0 1 2 3 4 5 6 7 8 9 10
O6bemM Npoaax, L.

—— I'Ipo;:lax(vl(Qg{ =7=[locTosiHHbIe 3aTpaThl (TF)
—&— Bbipydka (TR) —&o— NepemeHHble 3aTpaTbl (AVC)

Pucynox 4.1 — I'paduk Touku 6€3yObITOUHOCTH
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BoiBoAbBI MO pa3ieny 4yeTbipe

Takum 06pa30M, cCajiIbJO0 IIO BCCM BHIAaAM ACATCIIBHOCTHU IIOJOXHTCIHBHOC Ha
KaXIA0OM Harce pacdcra, YHUCTHIN I[I/ICKOHTI/IPOBaHHHﬁ JO0X0I HOHO}KHTGHBHBIﬁ,
HHJACKC JOXOOHOCTH IIPCBLIIIACT 1, CPOK OKYIIAaCMOCTH B IIpCACiaX T'OPpHU30HTA
pacucra, MOXXHO CIACJIaTb  BBIBOJ 00 3(1)(1)GKTI/IBHOCTI/I H  OKYIIaCMOCTH

HHBCCTHUIIMOHHOTO ITPOCKTA U pCKOMCHAOBATL €I'0 K pCaJIn3alnu.
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S BE3OINACHOCTD KUBHEAEATEJIBHOCTH

I'py30BOi1 aBTOMOOWJIb SIBJISIETCS HCTOYHHUKOM IIOBBIINIEHHONW OMAacHOCTH B
nporecce JBwkeHus. I[loatomy HeoOxoaumo obecrneunBaTh €ro akTHBHYIO,
MAaCCUBHYIO, MOCICaBapUITHYI0O U H3KOJIOTMYECKYI0 Oe3omacHocTh. Kpome Toro,
HE0O0X0IMMO 0OecrednBaTh 0€301aCHOCTh PA0OTHI BOJUTEIIS HAa €ro paboueM MecTe.

AxTHBHaAsg 0€30I1aCHOCTL aBTOMOOMJII — KOMIIUIEKC CBOMCTB aBTOMOOMIIS,
CHIKAIOIINX BO3MOXKHOCTh BO3HUKHOBeHHs J[TII. EE ypoBeHb omnpenensercs
MHOYKECTBOM IapaMeTpoOB: 0€30TKAa3HOCTh Y3JIOB, arperatoB U CUCTEM aBTOMOOHJIS;
TATrOBasi TUHAMMKA, TUIABHOCTh X0/a, YCTOMYMBOCTh M YIIPaBIsIEMOCTh aBTOMOOWJIS;
WH(POPMATHUBHOCT.

[laccuBHast 0€30MAaCHOCTh aBTOMOOWJIS — KOHCTPYKTHBHBIE MEPOIPUATHSA,
HANpAaBJICHHBIE HA CBEJICHUE K MHUHUMYMY BEPOSITHOCTH PAHCHUW YEIIOBEKA IpHU
JTTI. Ona noapa3aensieTcsi Ha BHEIIHIO U BHYTPEHHIOIO.

Buemnss maccuBHas 0€30MacHOCTh JOCTHUTACTCS HCKIIOYEHHEM Ha BHEITHEH
MMOBEPXHOCTH KY30Ba OCTPBIX YTJIOB, BEICTYIAIOIINUX JAETAJICH U T.J.

J171s1 TOBBIIIICHUST YPOBHS BHYTPEHHEH 0€30IMacHOCTH MCIIOIB3YIOTCS CIASAYIOIINE
KOHCTPYKTUBHBIE PEILICHUS: KOHCTPYKIIMS Ky30Ba, pEMHU O€30M1aCHOCTH, HATyBHbIC
MOAYIIKK 0e30MacHOCTH — adpOer, CHIASHbS C aKTUBHBIMH ITOATOJOBHUKAMU,
TpaBMOOE30MacHbIE €T BHYTPEHHETO HWHTEpbepa KaOMHBI M IMACCaAXKUPCKOTO
caJioHa.

OnacHbIMH  SIBJICHUSIMH, KOTOPbIE MOTYT BO3HHMKHYTh B pesyiabrare JTII,
CJIeyeT CUUTATh MOXKap, CMATHE Kapkaca O€30MacCHOCTH, 3all0JITHEHUE BOJION calloHa
aBTOMOOMJIS, €CJTM OH 3aTOHYIL.

TpeboBaHus K MOKapHOW 0€30MaCHOCTH AaBTOMOOWJISI U COOTBETCTBYIOUIUMHU
AIIEMEHTAMHM €r0 KOHCTPYKUMH pernameHtupytorcs IlpaBuimamu Ne34 EOK OOH.
[IpaBunamu mpegycMaTpuBarOTCsS TPeOOBaHUS K TMPOKIAIKE TOILTUBOIIPOBOIOB,
YCTAHOBKM TOIUIMBHOTO ©0aka, aBTOMATHYECKOHW CHCTEMBbl TOXXKApOTYIICHUS,

AIEKTPONPOBOJIKY U T.II.

Jlucm

23.05.01.2018.288 113

W3m. Jlucm|  Ne [Joxkym. |[loonucw|/[lama

82




5.1 TpeGoBanusi 6€30MACHOCTH NPH Pa3padOTKe MOJABECKH AaBTOMOOMIISE

B 1aHHOM JWIUIOMHOM TIPOEKTe pa3palaThIBAaeTCs MEpeAHssl MOJBECKa
rpy30Boro asromoOuisi «Ypam» ¢ KkojecHoil Qopmynon 8x8. I[lpumeHenue
MOJBECKA aBTOMOOWISI HEOOXOmMMMO Il 00OecTeueHus TUIAaBHOCTH XOjaa, s
COXPaHHOCTH 370POBbsI BOAUTENS U COXPAHHOCTH Ipy3a.

[InaBHOCTBIO XOJ@ aBTOMOOWJI HA3bIBACTCSI €r0 CIIOCOOHOCTH JBUTATHCS C
3aJIaHHBIMU JKCILUTyaTallMOHHBIMH CKOPOCTAMHM 0€3 3HAUUTENIbHBIX TOTYKOB U TaKUX
KoJIeOaHMI Ky30Ba, KOTOpbIE MOTJIM Obl OKa3aTh BPEIHOE BO3JECHUCTBHE Ha JIIOJIEH,
HaXOJSIIMXCS B aBTOMOOWJIE, MOBJIMATh HAa COXPAaHHOCTh Ipy3a M aBTOMOOWIIS B
nenoM [1]. Takke IIIABHOCTBIO XOJa HA3bIBAIOT CBOMCTBO, XapaKTEpU3YIOLIEE
YTOMJISIEMOCTb ~ BOJIUTENIE U COXPAaHHOCTh Tpy3a (COXPAaHHOCTh  3/I0POBBS
NacCaXUpoB)  OT  KojeOaHWd  aBTOMOOWIIA. CrpemieHnue  MOBBICUTH
IPY30MOJJEMHOCTh M CKOPOCTb  TPAHCIOPTHBIX  CPEIACTB,  PaCIIUPUTH
WCIIOJB30BaHUE JIOPOKHBIX TPY30BBIX aBTOMOOWMJIEM C 1€JbI0 TOBBIIICHUS
MPOU3BOJIUTEIIBHOCTH W 3HEPrOBO-OPYKEHHOCTH COMNPSKEHO C BO3PACTAHUEM
BUOPAIIMOHHBIX  HArpy30K, JEHCTBYIOIIMX Ha BOAMTEINSA, MacCaXUPOB U
nepeBo3uMbIi Tpy3. C Apyrodl CTOPOHBI, JJIs1 MOBBIIICHUS MPOU3BOAUTEIBHOCTH U
0e30MacHOCTH JBWKEHUS HA aBTOMOOWJILHOM TPAHCIOPTE HEOOXOJUMO CHHXKATh
YTOMJICHUE BOJIUTEJIS, COCTaBHOM 4YacCThI0 KOTOPOTO SIBJISIETCS BO3JICUCTBUE

KOJICOaHMIA.

5.2 Bausinue Kkojie0aHMI HA OPraHU3M 4YeJI0BeKa

Boaurtensm u maccakupam Tpy30BBIX aBTOMOOHWJIEH MPUXOIUTCS IJIUTEIBHOE
BpeMsl HaXOJUThCS TIOJ BO3ACHCTBHEM KoOJI€OaHUN U BHOpauMil pazIudyHON
WHTEHCUBHOCTU. B CBsI3HM ¢ 3THM 0co00€ 3HaUeHUE MPHOOPETAeT 3aja4a U3ydCHHUsI
BO3JICKCTBUSI KOJEOAHWW M WX BIUSHUE Ha CaMOYYBCTBUE, YTOMJISIEMOCTh U

3A0POBLEC YCIIOBCKA.
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MHorounciaeHHbIE HAOIIOICHUS M UCCIICIOBAHUS B PA3IMUHBIX 00JIACTAX HAYKU
(MeMIUHBI, aBTOMOOUIIECTPOCHHUS, aBHAIIMH ) TOBOPAT 3a TO, YTO YEJIOBEKA MOXKHO
paccMaTpuBaTh Kak KoieOaTeNbHYIO cucTeMy. YacTh 3TOH CHCTEMBI MPEACTaBISIOT
B BHUJIC OTICIIBHBIX Macc, CBSA3aHHBIX YIPYTHMMH U JUCCHITATHBHBIMHU JJIEMEHTaMHU.
Bo3smymatomue koneOaHus BOAWTENIO MEPETAIOTCS OT IMoja KaOWHBI, CUICHBS U
OpPTraHOB YIIPABJICHHS, a MMACCAXKHUPY OT IMOJIa U CHIICHBA. J[Be XapaKTepHbIE MOJEIH

TeJa CUASILEro YeJ0BeKa MPUBEAEHBI Ha pUCYHKE S.1.

L 1

2 c
4 %3
/‘
6 O

_a _a

47

7 ° J+— 9
e

Pucynok 5.1 - Mexannueckue MOJI€NIN CUISILIETO YEI0BEKa:

1 - ronoBa; 2 - mes; 3 - rpyab; 4 - Tpyab U PYKH; 5 - pyKH; 6 - OproImiHas

I0JIOCTD; 7 - MO3BOHOYHUK; 8 - Ta3 ¥ HOTH; 9 - Ta3; 10 - sroguner; 11 - HOrHM

[IpeacraBnenue yenoBeka KojaebaTeIbHOW CUCTEMON MPUBOJIUT K TOMY, UTO OHA
UMEET psAll COOCTBEHHBIX 4acTOT. [Ipy BO3AEMCTBUM BO3MYIIAIOIIUX KOJEOAHUN C
4acTOTaMH, COBMAJAIOMIMMH C COOCTBEHHBIMHM, TIPOMCXOJSAT PE30HAHCHI, B
pe3yNbTaTe KOTOPBIX AMIUTUTYBI BBIHYXKJIEHHBIX KOJI€OAHWUN OTHEIhHBIX YacTei
TeJla MOTYT MPEBBIIATh aMIUIUTYAbl BO3MYIIEHHUS B HECKOJIbKO pa3. KonebaHus,

BOCIIPUHUMACMBIC CHIAITHUM YCJIOBCKOM, I[eﬁCTBYIOT Ha ITIO3BOHOYHHK.

HauGonbimuM Harpy3kaM TMOJBEpPrarOTCs JBa - TPU HIDKHAX TI03BOHKA U
MECIXKITIO3BOHOYHBIX JANCKaA. CHCTGM&TH‘I@CKI/Ie KOJIe6aHI/ISI 3Ha‘H/IT€J'IBHOI\/’I
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WHTEHCUBHOCTH, UCIBITBIBAEMBIE BOAUTEIEM, MOTYT NPUBOAUTH K MEPEPOKICHUIO
MO3BOHOYHHKA W TIOSBJIICHHIO TIOSICHUYHO-CEJAININHBIX Ooyell. Pe3oHaHCHBIE
KoJeOaHusl TO3BOHOYHMKa HabOmomaiotcs npu 4-8§ [, [lpu BepTUKANIBHBIX
KOJICOAHMSIX CHUIAIIETO 4YelloBeKa HaOIoJlaeTcs pe3oHaHC ey u pyk npu 3 I,
rosioBel pu yactotax 20-30 ', rma3ueix 51010k mpumMepHo mpu 60-90 ' u 1.1. [6].

YenoBek olymaeT koyiedaHus U BUOpallMi HEOJJUHAKOBO HA Pa3HBIX YacTOTaX U
B pPa3HBIX HalpaBiieHUAX. Bo3nencTBusa ¢ yactoron 1o 20-25 I'm BOCHpUHUMAIOTCS
YeJIOBEKOM KaK OTJelbHbIE KoJieOaHus, ¢ 0ojiee BHICOKOM 4acTOTOM — CIMTHO, Kak
BUOparusi. B cBsi3u ¢ Tem, 4To KoyieOaHUs aBTOMOOWIIS OT HEPOBHOCTEH JOPOTH,
omnpenendonme Heyno0cTBa €37bl, HaxoasTcs B auanazoHe 1-20 I'm, oieHky
IUIABHOCTH XOJa TMPOBOAST B 3TOM oOmactu 4yactoT. Ilpu konmebanusix mo 1 I'nig
OIYIIEHHUS Pa3HBIX JIIOJEH BO MHOIOM 3aBUCAT OT MX WHJWBHUAYaJIbHBIX KAaYECTB
(Opdext yxkauuBanuss u T.m.). HauOonbinas 4YyBCTBUTEIBHOCTh YEJOBEKA K
BEPTUKAJIHBIM KOJICOAHUSIM, KaK YK€ YIMOMHHAJIOCh, HAXOJUTCS B JUANa30HE
yactoT 4-8 I'n. JImanazon 4vactor 1-4 'l sBisieTCSI T€HETUYECKU HMPUBBIYHBIM IS
YeJIoBeKa, T. K. 9TUM YaCTOTaM COOTBETCTBYIOT 4aCcTOThI X01b0bI (1,7-2,5 ') u Gera
(2,5-5 I').

BakHOCTh  COBEpIICHCTBOBAHUSI MOJBECKH  TOBBIIIACTCS, €CJIU  y4eCTh
3HAYUTEIbHYI0 CTOMMOCTh M OCOOEHHOCTH CIICHUANbHBIX TPY30B, MEPEBO3HMBIX
IPY30BBIMU aBTOMOOWISIMU, a TaKkKe€ HEOOXOAMMOCTh BBICOKUX CPEIHHX CKOPOCTEH

ABHIKCHUA 110 JOPOTraM U MCCTHOCTH.

5.3 Kpurepuu onieHKH MJIABHOCTH X012

HeszaBucuMo OT ypOBHSI BHENIHEro BO3JCUCTBHUS, MPU PA3TUYHBIX JTOPOKHO-
CKOPOCTHBIX PEXKHUMax KOHCTPYKTUBHO HEOOXOIUMO OOECHEYUTh BBIMOJHEHUE
HOPMATHUBHBIX TPeOOBaHUU MO TIJIABHOCTH XOJa Ha padodYeM MeECTe BOJUTEIIS.
OcHoBoIOJIararoMM HOPMATUBHBIM JIOKYMEHTOM B 3TOM o00JlacTU SIBJIAETCS
MexayHapoaubld  cranaapt MCO 2631, koTopblid omnpenensier JIOMmyCTUMBIE

npenenbl  BO3JACHCTBUSA BHOpaIuid, TNEPEeNarIlmMXcsi OT JKECTKUX OIMOPHBIX
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MIOBEPXHOCTEN K TeNly 4YeJoBeKa B yacToTHOM aAuarna3one ot 1 mo 80 I'u [MC UCO
2631]. HdannHble mpeaenbl HA3bIBAIOTCSA: MOPOT CHUKEHHS KoMdopTa; rpaHuna
MPOU3BOJAUTEIILHOCTH TpyJa OT YCTaJOCTH M TpeaeNl BO3JICUCTBHS (COXpaHEHHE
3JI0POBBS WJIK 0€30MMacHOCTh ).

[lopor cHmwxeHuss KomMQopTa TOAYyYEeH U3 Pa3IMYHBIX HCCIEIOBAHHA,
MPOBEICHHBIX MO 3aKa3aM TPAHCIIOPTHOM MPOMBIIUICEHHOCTU. B 1aHHOM cTranmapte
OH MPUHUMAETCS paBHBIM 1/3 COOTBETCTBYIOUINX YPOBHEU, MPUHSITHIX AJISI TPAHUIIBI
CHUKEHUS TIPOU3BOIUTEILHOCTH TPYAa OT YCTAJIOCTH.

['panuiia mpoU3BOAMTENILHOCTH TpyAa OT YCTajJOCTH B KadecTBe (GYHKUIUU
YacTOThl U BPEMEHU BUOPALIMOHHOTO BO3JCHCTBUS MOKa3aHa Ha pUCYHKe 5.2. Drta
rpaHulla ONpeNeNsieT Ipeen, MPEBbIIEHHEe KOTOPOro MOXKET MOBJeYb 3a cO00ii
3HAUYUTENBHOE CHIKEHHE MPOU3BOAMTENBHOCTH Tpyna mipu BoxiaeHun ATC.
Cnegyer OTMETHTb, 4YTO JJisi BOJMUTENS HAWOOJEE OUIYTUMBIMU SBIISIOTCS
nuana3oHbl 4actoT 4-8 'l juid BepTuUKanbHOW BHOpamuu v Hwke 2 I'nm — s
TOpU3OHTaIBHON BuOpauuu. KpoMe TOro, mepeHOCMMOCTh BHUOpPALMHM YEJIOBEKOM
CHIDKAETCs 10 Mepe YBEJIWYEHHs BPEMEHHM BO3ACHCTBUS, M 3TO TpedyeT
yCTaHOBJIEHUsI 00Jiee CTPOTUX MPEAEIIOB.

[Ipenen Bo3necTBUS Kak (PyHKUHMSA YACTOTHl U BPEMEHU BO3JICUCTBHUS SIBISETCS
Takou ke o01ieit popMoii OLIEHKH NEUCTBUS BUOpAIlMU, KaK M IpaHUIla CHIKCHUS
MPOU3BOJAMTEIILHOCTH TpyAa OT YCTAIOCTH, HO COOTBETCTBYIOIIWE YPOBHHU

YBEJIMYEHBI B 3TOM CJIy4ae B 2 pasza.
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Pucynox 5.2 — Ilpenensl BO3necTBHSI BUOPAIIUU 110 KPUTEPHUIO CHIKCHUS

MIPOU3BOJIUTEIILHOCTH TPYAa OT YCTaJIOCTH:

a) BEpTUKAJIbHOI; 0) TOPU30HTATBHON

Hzm.
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5.4 PacueT napamMeTpoB IJIABHOCTH X0/1a ABTOMOOWJIA

Bakneiimiei 1eiabpto oIBECKH KaOMHBI M CUJICHBS ABJIETCS 3alUTa Y€JIOBeKa OT
KonebaHuil B mpolecce ABMKEHHS aBToMoOwis. Ecnm koneOaHus IpeBBIIAIOT
JONYCTUMBIE TMPENENbl, TO NPUMEHSAIOT JIOIMOJIHUTEIBHBIE CPEICTBA 3aIUATHl —
BTOpPUYHOE MojapeccopuBaHue. UYUyBCTBUTENBHOCTh 4YEJNOBEKA K KOJIEOaHUSIM
OIpeNeNIAeTCsl YCKOPEHUsIMU Ha pabodyeM MecCTe BOAWTENS B YACTOTHOM JUara3oHe
10 20 I'm. To ecTh 3amada BTOPUYHOTO MOAPECCOPUBAHUSA — 3TO CHUIKEHUE YPOBHS
YCKOPEHU B 3aJlaHHOM YaCTOTHOM JHana3oHEe, 4TO ONPEIEISAeTCS YNPYTMMH M
IeMII(PUPYIOUTMMU CBOMCTBAMH 3J€MEHTOB IOJPECCOPUBAHUS.

YroObl HE BO3HUKAJIO PE30HAHCHBIX SBJICHUM B MPOLECCE JABMKEHUS
aBTOMOOWJIS, XKeNaTeIbHO YTOObI COOCTBEHHBIE YACTOThI OTIANYAIUCH JIPYT OT Apyra
HAa BEIHYMHY ~2, 9TO OMpENEIseT IHPHHY IOJNOCHI MPOIYCKAHUS BHEIIHErO
Bo3aeiicTBus. Kpome Toro, cienyer uzberaTh momnagaHusi COOCTBEHHBIX 4acTOT B
nuanasoH 4-8 I'1p Hanboliee 4yBCTBUTENIBHBIN JIJIS1 UETIOBEKA, KaK YK€ OMUCHIBAIOCH
Bbllie. [lpy npoexkTupoBaHMM TOABECKHU 1€1€cO00pa3HO BBLACIATH 30HBI Ha
YaCTOTHOM IIKaje, COOTBETCTBYIOIIME IIOJIOCE MPOIYCKaHUSA TOr0 WIA HHOTO

AJIEMEHTA MOAPECCOPUBAHUS, HATIPUMED, KaK HA PUCYHKE 5.3.
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Pucynox 5.3 — YacToTHbI# cocTaB KoJIeOaHUN TTOJAPECCOPEHHBIX JIEMEHTOB
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Takum 06p8,30M, AL JOCTHOKCHUA IPHUEMIICMBIX ITIaApaMETPOB 110 ILNIABHOCTHU

X0/1a He0OX0IUMO O0ECIeYUTh YaCTOTy COOCTBEHHBIX KOJeOaHWI aBTOMOOWIIS Ha

nepenHei noasecke B auanazone 1,0-1,3 I'm g moposkHo#t Texuuku u 1,2-1,6 T'ny

JJI1 HOHHOHpI/IBO,ZIHOﬁ TCXHUKMH.

CobOcTBeHHas yacToTa KoJieOaHUH Ha MOJIBECKE onpeAesieTcs mo hopmyre:

w = JAC - g/R: 5.1)
f =w/2m, (5.2)
r7e W — cCOOCTBEHHAs yIJIOBas 4acTOoTa KojebaHuM, paji/cex;
C — ’KBUBaJICHTHAS »KECTKOCTh nmoaBecku, H/m;
g — YCKOpeHHe cBOOOJHOro najenus, g = 9,81 m/c%;
R — peaknus Ha MepeIHUX OCsIX aBTOMOOMIS, H;

f — cobcTBeHHas YacTOTa TMHEHHBIX KoeOanwmid, [ .

DKBHBAJICHTHAS )KECTKOCTb MOJABECKH OIPeaAeIsieTCs 110 (hopMyJie:
c GG (5.3)
C,+C,
riae C, — xecTKocTh peccopsl, H/m;

Cu — )KECTKOCTh IIHUHEI, H/M.

Ha ocHOBaHMM MCXOMHBIX JAHHBIX KOHCTPYKTOPCKOTO pa3jena:

— peakuus Ha niepeaHeit ocu aBTomoouist R = 176600 H (18000 krc);
— 5KecTKOCTh peccopsl C, = 320000 H/m;

— xecTkocTh muHbI Cyy = 1200000 H/Mm.

B pesynbprare pacuera nosryuum:

— DKBHUBaJICHTHAas! )KecTKOCTh moaBecku C = 1010 H/mm;

— coOCcTBEeHHAs yacToTa Koyebanuii Ha moaBecke f= 1,2 I'm.

YcnoBue no njaaBHOCTH X044 BBITIOJTHACTCA.
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BbiBoa 110 pa3aeiy narThb

Ha ocHoBanum anHanmmza HOPMATHUBHLIX HAaHHBIX OIIPCACIICHBI

OCHOBHBIC

TpeOOBaHUs 10 00ECIEUCHUI0 BUOPOOE30IaCHOCTH M INIABHOCTH XOJa aBTOMOOMIIS.

VYcioBue njaaBHOCTU X04a ITOJIHOIIPUBOIHOT O aBTOMOOMJIST 00eCIeYnBaETCA.

Hzm.

JTucm

Ne Jlokym.

Tloonuce
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6 T'PA’KIAHCKASA OBOPOHA

I'paxxnanckass 000poHa — cHCTeMa MEpPONPUATUN MO TMOATOTOBKE U 3alIUTE
HACEJICHUs, MaTEPUAIIBHBIX U KYJbTYpPHBIX LIECHHOCTEH Ha Teppuropun Poccuiickoit
denepanuu OT Pa3HOro poja ONACHOCTEM.

[Ipu MopaepHHM3alMU TMOJIHONPUBOJHOTO aBTOMOOWIS «Ypam» C KOJECHOU
dbopMyoit 8x8 B COBpEMEHHBIX YCIOBUAX OOJBIIOE BHUMAHHUE YIESETCS BOIIPOCY
UCIIOJIb30BAaHUSl UX B COCTaBe MOJApa3JelieHud rpaxaaHckoil oboponsl (I'O).
Pa3pabarbiBaeMoe 1maccu MOXKET ObITh 000PYA0BaHO HEOOXOJUMBIMU arperaTaMu u
yCTaHOBKaMH Jisl paboThl B coctaBe mnoapazaeneHuii 'O u YC npu nukBUIanuu
IIOCJIEACTBUN PA3JIMYHBIX TEXHOTCHHBIX aBapUN U YEPE3BbIYANHBIX CUTYALIUN.

UpesBbluaiiHas CUTyalus — 3TO CUTyalus, T.€. SIBICHHS, COOBITHSI, MPOILECCHI,

XApPaKTCPU3YIOIIUCCA BHC3aIllHbIMH n 3HAa4YUTCIIbHBIMHA OTKJIOHCHUAMMU oT

HOPMAJIBHBIX YCJ'IOBI/Iﬁ KU3HCACATCIbHOCTH u COIIPOBOKAAIOIIUCCA
OTPULATCIIBHBIMHU conuajabHBIMU, 9KOHOMHNYCCKHUMU, 3KOJOI'n4€CKHUMH
IIOCJICACTBHUAMM.

Upe3BblualiHble CUTYallUH JEJATCS HAa CUTyallud HEBOEHHOTO WM BOEHHOTO
xapakTtepa. Upe3BblualiHble CUTYallud HEBOCHHOT'O XapaKTepa Mnoapa3aeisitoT:

— 110 cepe BOSHUKHOBEHUS,

— 10 BEJIOMCTBEHHOM MPUHAJIC)KHOCTH;

— 10 MaciITabam MOCIe/ICTBUN.

Byl upe3BpIlUaiHbIX CUTYaLIUM:

— HeBoenHoro xapakrepa 1o cepe BOSHUKHOBEHHUS:

a) TEXHOTECHHbIE (TIPOU3BOICTBEHHBIC aBAPHUN);

0) npupoaHbIe (CTUXUMHBIC OCICTBUS);

B) DKOJIOTHUUYECKHUE (PKOJOTUUECKHE OSICTBUS).

— o BeHOMCTBEHHOW NPUHAJIEKHOCTHU:

a) B IPOMBIILJIEHHOCTH;

0) B CTPOUTEIIbCTBE;

B) B KWJIMIIIHON U KOMMYHaJIBHOU cepe;
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I') B CEJIbCKOM U JIECHOM XO3SIMCTBE;

1) Ha TPAHCIIOPTE.

— [To macurrabaM IOCIIEICTBUNA:

a) 4acTHbIC (OJMH CTAHOK, YCTAHOBKA);

0) 00BeKTOBBIC (B IpeeIax MpeaIpUsiTus);

B) MECTHBIC (B MpeJienax paioHa, ropoja);

I') pETHOHAJIBHBIE;

1) TJI00aTbHBIE.

B cimydae BO3HUKHOBEHHS YPE3BBIUYAMHBIX CUTYAIIUH BO3MOKEH BBIXOJl U3 CTPOS
ANEKTPOCTAHLIUM, JTUHUN BJIEKTpornepeaayd, >KeIe3HOIOPOKHBIX Marucrpajiei, uTo
CKa)XETCSd Ha  MPONYCKHOM  crmocoOHOCTH  aBTromaructpaineil.  Iloatomy
pa3palaTbiBacMblii aBTOMOOWIL «Ypam», o0Jiaas BBICOKOW MPOXOJUMOCTEHIO,
MOXET OKa3aThCid €JUHCTBEHHBIM BHUJOM TPAHCIOPTA, KOTOPBIM OyAeT crnocoOeH
JIOCTaBUTH JIMYHBIN COCTAB U IPy3 K MECTaM BOCCTAHOBUTEJIBHBIX PaloT.

[lenbHOMeTaNIMUECKasE KaOWHA  pPAcMoOJIOKEHAa  JIOBOJBHO  BBICOKO  OT
MOBEPXHOCTH 3E€MJIM, MNPEIOXPAHSIET BOJUTENSA U MACCAXUPOB OT BO3JCUCTBUS
pagualMOHHOr0 OOJydeHHMs] U TPOHUKHOBEHUS pPAJMAllMOHHOW MbUIM B KaOWHY
aBToMoOmis. [lpoexkTupyeMblii aBTOMOOWJIb CHAOXKEH JBUraresieM JO0CTaTOYHOM
MOIIHOCTU. OJTO TIO3BOJISIET, B COYETAHUU CO CIHEHHAIBHBIM HABECHBIM
000Opy1I0BaHUEM, HCIOJB30BaTh €ro MPH MPOBEACHUU PA3IMYHBIX CIAcaTEeIbHBIX
paboT: pacyMCTKE 3aBajioB, BCKPBITUM 3aBaJICHHBIX COOPYKEHHM, OyKCHUPOBAaHUHU
MOBPEXKAEHHON TEXHUKU.

[Tpu ucnonb30BaHUKM aBTOMOOUIISI B CUCTEME TPaXKJaHCKOW 0OOPOHBI OH JTOJIKEH
JIOYKOMIIJIEKTOBBIBATHCS CHEIUAIbHBIMUA MOIOIIMMHU YCTAHOBKaMU JIJIsl TPOBEACHUS
JIE3aKTUBAIMH, ANTEYKON U1 OKA3aHUS TEPBOM MEIUIMHCKOM IMOMOIIH, a TAKKE

repMCcTUYHbBIM 0auyKoM AJI1 XpaHCHUA 3aliaca MMUTHECBOM BOJBI.
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BbiBoa 110 pa3aeny mecrb

Takum 00pa3oM, MPOEKTHUPYEMBIM MOTHONPUBOAHBIM aBTOMOOWIIb «Ypam» ¢

KoJiecHOM (opmyioit 8x8, mpu HEOOXOJUMOCTH, MOXKET ObITh MCIOJIb30BaH JIJIst

JJUKBU AT HOCJ'ICI[CTBI/Iﬁ JII000ro M3 BbIIICTICPCYNCIICHHBIX BUIO0B I-Ipe:’)BBI‘IaI\/IIHbIX

CUTYaIUM.
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SAK/IIOYEHHUE

B pesynbrare BINMOJHEHUS JaHHOW AUIIJIOMHOM paOoThl pa3paboTaHa MojBecKa
MepeTHUX MOCTOB I'PY30BOTO aBTOMOOMIISI Ypall ¢ KoJieCHOU dhopmysion 8x8 mosiHOH
Maccoit 44 touusl. [IpemmoxeHHas KOHCTPYKIHS OaJaHCUPHOTO phluara sIBISETCS
MPOCTOM W TEXHOJOTWMYHOM. JlaHHAsT KOHCTPYKIHMS TO3BOJIIET PABHOMEPHO
pacnpenensaTh Harpy3KH Ha MEPETHUE MOCTHI B POLIECCE IKCILTyaTaLUH.

Ha ocHOBaHMM TNpPOBEAECHHOrO aHajdu3a CYILIECTBYIOIIMX IOJBECOK TI'PY30BBIX
aBTOMOOMJIEH B KayecTBE YIPYroro 3JieMEHTa BbIOpaHa MaJIOJMCTOBAasl peccopa,
MO3BOJIMJIO CHU3UTh CYXO€ TpPEHUE B MOJABECKE, W, KaK CJIEIACTBUE, MOBBICHUTH
IUIABHOCTH X0J1a aBTOMOOMJISL.

DKOHOMHMYECKUN aHAJIW3 TMOKa3aj, YTO YUCTBIA JIMCKOHTUPOBAHHBIM JOXOI
MOJIOKUTENIbHBIN, HWHACKC JOXOJHOCTHM MpEBbIIAECT |, CPOK OKYymaeMOCTH B
npejiesiax TOpu30HTa pacyeTa U coctaBui 1 roa 9 mecsiies.

B 1menoMm Ha OCHOBAaHHMM BBIIICHU3JIOKECHHOIO MOXKHO 3aKJIIOYUTh, YTO
npejiaraeMasl  MOJICpHU3AIldS KOHCTPYKIIMHM TIOJBECKH TPY30BOTO aBTOMOOMJIS

SIBJIICTCS TEXHUYSCKU M SKOHOMHYECKH 00OCHOBAHHOM.
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