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AHHOTALIMSA

Hacrosias BeinmyckHasi kBaduuKaloHHas paboTa MmocBslIeHa pa3padboTke
TEXHOJIOTUYECKUX TMPOIECCOB COOPKM U TMEPEMENICHUS OMOPHBIX paM IS
CIIOPTHUBHBIX OOJIHIOB C TPUMEHEHUEM TIEPEABUIKHOTO CTATICIIA.

B nporecce paboThl HaJl AUIIOMHBIM IIPOEKTOM MPOBEACHBI UCCIIEAOBAHMS
TEXHOJIOTMYECKOTO  Tpolecca  COOpPKH,  TPAHCHOPTUPOBKH  OOJMUIOB  C
UCIIOJIb30BAaHUEM TEPEJBMIKHOTO CTamensi HOXHUYHOro Ttuna.  [IpoBeneHsl
TEXHOJIOTUYECKHE pacyeThl KOHCTPYKTUBHBIX SJEMEHTOB, aHajdu3 M BBIOOP
COCTaBHBIX YaCTEH, KaK MMPOU3BOAMMBIX CAMOCTOATEILHO, TaK M 3aKYITOYHBIX.

CoryiacHO TEXHOJOTUYECKUM M MPOYHOCTHBIM pacyeTam pa3paboTaHbl U
o(opMIIEHbI KOHCTPYKTOPCKHE YEPTEKU, KOTOPHIE IMPEJCTABICHBI B HACTOSAIIECH
pabote. AmNrpei TEXHOJOTHUM U OOOPYIOBaHUS MOAKPEIUIEH SKOHOMHUYECKUM
b dexTom, pacdeT KOTOpPOro MPHUBEACH B CIEIHAIBHON TJlaBe W, HECOMHEHHO,
COOTBETCTBYET TPEOOBAHUAM O€30MACHOCTH U SKOJIOTMYHOCTH.

Bo BBeneHuHM mpencTaBieHbl MaTepuaibl, OTPAXKAIOIIUE aKTyalbHOCTb
HACTOSAIIMX pa3paboTOK, cHOpMyIHpoOBaHb 1€Jb M 3a7a4d  HACTOSIIUX
pa3paboToK.

[TosicHuTenpHast 3amucKa BBITYCKHON KBaTU(UKAIIMOHHONW pabOThl COCTOUT
U3 CIEAyIOUIMX CHOEIUadbHbIX pa3nenoB: Pacder »JIeMEHTOB OMOPHOMU
KOHCTPYKIIMU 11 Oonuja. TeXHOJOTWYeCKUd Mporecc COOpPKU U COSTUHEHUS
JeTaNe cramessi ¢ dJEMEHTaMU MOJEPHHU3AIMUA TEXHOJIOTHYECKUX TMapamMeTpoB.
KonctpykTopcko - rpaduueckuii paszaein. DKOJOTMYHOCTh TEXHOJOTHYECKOIO
mporiecca M Oe3omacHOCTh Tpyaa. Pacder skoHOMHUYecKOW 3(DQPEKTUBHOCTH
MIPOTPECCUBHOMN TEXHOJIOTHUHU.

B nummomHOM mpoekTe, mpecTaBlieHa YCOBEPIICHCTBOBAHHAS TUTAHUPOBKA
m1aThOpMbl  yueOHO-IPOU3BOACTBEHHOTO oTaeneHus: «Dopmyna-Cryaent». B
MPOU3BOJICTBEHHOM TIOMEIICHUHN CIJIAHUPOBAaHA JKCIUTyaTallUOHHAsI 30HA IS

0a3upoOBaHMS CTaIIC]Is.



ABSTRACT

This final qualification work is devoted to the development of technological
processes for the Assembly and movement of support frames for sports cars using
a mobile slipway. In the process of working on the diploma project, research was
conducted on the technological process of Assembly and transportation of fireballs
using a mobile scissor-type slipway. Technological calculations of structural
elements, analysis and selection of components, both independently produced and
purchased, were carried out.

According to the technological and strength calculations, the design
drawings that are presented in this paper are developed and executed. The upgrade
of technology and equipment is supported by the economic effect, the calculation
of which is given in a special Chapter and, of course, meets the requirements of
safety and environmental friendliness. The introduction presents materials that
reflect the relevance of these developments, formulated the purpose and objectives
of these developments.

The explanatory note of the final qualifying bachelor's work consists of the
following special sections: Calculation of elements of the support structure for the
car. The technological process of assembling and joining parts of the pile with
elements of modernization of technological parameters. Design and graphic
section. Environmental friendliness of the technological process and labor safety.
Calculation of the economic efficiency of advanced technology.

In the diploma project, an improved layout of the platform of the educational
and production Department "Formula-Student” is presented. In the production

room, an operational zone for the slipway is planned.
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BBEJAEHHUE

Coo01rectBo aBTOMOOWIBHBIX MHXKEHEPOB (SAE) nnn «dopmyna CtyneH»
OBLIO CO3J]aHO B KOHIIE CEMHUJECATHIX T'OJIOB mponuioro crojetus (1978 r.) xak
CUCTEMa  COPECBHOBAHUS  MEXKIYy  CTYIEHTAMH  HWH)XXCHEPHO-TEXHHUYECKHUX
HarpaBieHuil oOydueHusi. W Tonbko yepe3 TpW roja ObUIM MPOBEACHBI MEPBbHIC
KOMaHTHbIC COPECBHOBAHUSI.

B mHacrosimee Bpems komaHaHble copeBHOBaHus «Dopmyna CryaeHT»
npuoOpeNd MIUPOKOMACIITAOHBII MHUPOBOW YpPOBEHb, Tll€ YYACTBYIOT OOJHUIbI
YETBIPEX KJIACCOB:

® C yIJIEBOJAOPOJIHBIMU MTPUBOIAMHU

® KOMOMHUPOBAHHBIMU (THOPUIHBIMH) MPUBOIAMU
® DJICKTPUYCCKUMHU MTPUBOJAMHU

e u baxa SAE (panee miniBaja).

NuunmatuBa co3manusi mnpoekta «Formula-Studenty  mpuHamimexut
aMEpPUKaHCKUM HWHXXeHepaM — aBToMoOwmmctam accomnmanuun SAE. Umu
pa3pabOTaHbBl HOPMAaTHBHBIC IIpaBWjIa, COTJACHO KOTOPHIM COPEBHOBATEIHHBIN
MPOEKT peanusyercs ¢ nepuoguyHoctbio 1 roa. C 1enblo pa3BUTHSA MPOEKTA
©KETOAHO TPOBOIAT OOHOBJICHWE KOMaHI W (OPMYIHPYIOT COBPEMCHHBIC M
OpUTHHABHBIC 3a/1a4H IS YJICHOB aCCOIIUAIIHH.

[Mpoekta «Formula-Student» mmeeT 3HAYMTEIBHBIC MPEUMYIIECTBA MEPE/]
JIPYTUMH COPEBHOBATEIBHBIMHM CTYJCHUCCKMMH CHCTEMaMH, TaK KakK 371eCh
YYaCTHHKA MOTYT TPOSIBUTH HE TOJILKO CBOW 3HAHUS, HO M CBOM CIOCOOHOCTH B
OpraHu3allid U YOPABJICHHUH, B PEHICHUU TEXHUUYECKMX U WHXKEHEPHBIX 3ajad,
PKOHOMHYECKHX BompocaxX. [IpoeKT JaeT BO3MOXKHOCTh peaau3aliid YIaCTHHUKAM
JUYHBIX TBOPYECKUX UJACH KaK TEXHUYECKOro, TaK M MapKETUHTOBOTO U
PEKIIaMHOTO XapaKTepa.

[lepBbIMU ydacTHHKaMU cOpeBHOBaTelnbHOrO mpoekta «Formula-Studenty
ObLTM CTyZeHTBI MOCKOBCKOTO aBTOJIOPOXHOTO HHCTHUTYyTa (ceitwac «MAJIN»).

CryneHueckass KOMaHAa OyAylIMX HWHKEHEPOB ATOTO YHUBEPCUTETA MpPHUHsIIA
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ydactue B copeBHOBaHMsX emie B 2006r, mocime TOro Kak JOIEHT Kadeapsl
nmxkeHepaor mnemarorukn  C.B.  CadonenkoB BepHyncs u3  EBpombl
MexyHapoiHblE COPEBHOBAaHMsI BIEYATIWIN NPENOJABaTENsl, U OH ObLI IOJOH
PHTYy3Ma3Ma pa3BUBaTh NaHHBI TpoekT B Poccun. B 2005 roxy CadpoHeHkoB
HalleJl Cpelr CTYIAEHTOB IIOCIEAOBATENIEH CBOMX WJIEH, LEJICYCTPEMIICHHBIX U
TBOPYECKUX JINYHOCTEHN, KOTOPbIE 00BbEIMHMUINCH B KOMAaHy 110/ Ha3BaHueM SEG-
MADI. CoBMeCTHBIMH YCWJIHMSAMH CTYIEHTOB M TMpernojaBaTeneld ObLI co3laH
nepBbiii Poccuiickuii 6o FSM-1-600. DToT aBTOMOOMIIBb TIPOIIEN BCE CTaIUU
TEXHUYECKOTO KOHTPOJIS M UCIIBITAHUS HAa BBIHOCIMBOCTH B I'epmanuu B 2006 T.

KoHeuHo, orpoMHas 3aciyra B YCHEIIHOM IPOXOXJACHHH 3TaloOB
COPEBHOBaHMs MpUHAAJIEKANA TJABHOMY KOHCTPYKTOPY pycckoro Oosuja
Anekcangp biMHKOB.

C ororo MomeHTa npoekT «®Popmyna CTyIEHT» CTal 3aBOEBBIBATh
HOIYJISIPHOCTh B Hallel crpaHe. Uepes miecTs jeT Ha copeBHOBaHUAX «Formula-
Student», npoxonuBmux B Utamuu yxe ceMb PoccuiickMX KOMaH[ IpPEICTaBHUIIO
CBOM OpUTHHaJIbHBbIE pa3paboTku. B nHauanme yuebHoro 2013 roma, kpome
kojuiektnBa u3 MAJIM, B COpEBHOBaHWAX NPUHUMAIN YYacTHE KOMAaHbI
(ExatepunOypr) cnemyromux yHuepcuteroB: MAMU, PYJIH, MITY wuwm.
baymana — Bce Tpu  MockoBckue ynuBepcutetbl; HI'TY (HoBocubupck),
TNY (Tiomens), YPI'VIIC (ExatepunOypr). Ha sTom »Tame copeBHOBaHHMIl B
WUtanuu nydmuil pe3yabTaT Mokaszaja neOrotupoBaBimias komanaa MI'TY uwm.
bayMaHa, ypoBeHb MX BBICTYIUIEHUS ObUT CPaBHUM C PE€3yJbTaTaMU OIBITHBIX

KOMaHJ1, HEOJTHOKPATHBIX ITPU3EPOB COPEBHOBAHUM.



1 Komanaubii npoekT «@opmyaia crygeut TI'Y»

1.1 Hcropusi 0CHOBAHUS M PA3BUTHS MPOECKTA

CBouM pOXIEHHEM HHXUHUPUHTOBBIM mpoekT «Formula-Student» o6s3an
aMEpPUKaHCKUM MHXEHEpaM — aBTOMOOMIINCTaM U3 XbIOCTOHCKOTO YHHUBEPCUTETA.
NuunmaTuBHas Tpylma NPOeKTa Hadajla cBoro pabory B 1981 romy. Ilo
MPOIIECTBUU TPEX NECATUICTUN MPOEKT MPUOOpEsT MEKIyHAPOAHbIA MaciiTad u
3aBOEBAJI OTPOMHYIO TIOMYJISIPHOCTh Y COBPEMEHHBIX CTYJIEHTOB BBICIITUX YUECOHBIX
3aBefeHuil. MMmynbcom s Hayajga  MpOEKTa  CTaJd  CHOHTaHHbBIE
pa3BJIEKATENIbHBIE COPEBHOBAHMS CTYJIEHTOB Texaca, KOTOpbIE BBICTYyHalM Ha
ra30HOKOCHIJIKaX, MOJICPHU3UPOBAHHBIX B Oarru eme B 1978r.

OcHoBHas 3ajjaya WHXKEHEPHOTO COOOIIECTBAa CTYJIEHTOB — 3TO COOpaTh
OpPUTMHAJIBHBIA OOJIUJ MO COOCTBEHHOMY TMPOEKTY M TMPHUHITH y4acTUE B
COPEBHOBAHMSIX B TpyMIe aBTOMOOWIIeH KOHKpeTHoro tuma. KoneuHno, komanja
OyIylIMX HWHXXEHEPOB JOJKHA CaMOCTOSITEIBHO pa3paboTaTh TEXHUYECKYI0 U
KOHCTPYKTOPCKYIO MPOEKTHBIE JOKYMEHTAIMH JIJIi CBOEr0 aBTOMOOWIIS, BHIOpATh
BCE Y3JIOBBIC JETaiu, cOOpaTh aBTOMOOUIL MO COOCTBEHHOM TEXHOJIOTMH, U BCE
3TO JIOJKHO COOTBETCTBOBATH PETJIAMEHTY COPEBHOBATEIBHOIO MEXKIyHAPOIHOTO
npoekta. Kpome TOro, Ba)kHO Yy4YWUTHIBATH IKOHOMHYECKYIO II€J€CO00pPa3HOCTh
CBOETO TIPOEKTa, U MOXET OBbITh JaXKe TMOATOTOBUTh OW3HEC-TUIaH ISt

MPOU3BOICTBA HEOOIBIINX NAPTHI CBOMX CIIOPTUBHBIX aBTOMOOUIIEH.



Pucynox 1.1 Ilepssrit Poccuiickuit 6onun @opmyna CryaeHt komauast MA TN
Kak ynoMMHaJIOCH BBbIIIE, IEPBOOTKPHIBATEISIMA COPEBHOBAaHUM CTala
komanaa MAJIW, ux mepBblii TOHOYHBIM OOMHI BOIIEN B HCTOPHIO Pa3BUTHUS
Poccuiickoro mpoekra u npejacrapieH Ha pucyHke 1.1. BropeiMu ObLIM CTYIEHTHI
n3 MockoBckoro MammHOCTPOUTENBHOTO YHuUBepcuTteTa. KomaHael 3TOTO
YHUBEPCUTETA B HACTOSIIEE BpPEMS SBISAIOTCA NOCTOSIHHBIMM YYaCTHHKAMH
COpPEBHOBAHMM, J0OMBAIOTCS HEIUIOXMX pE3yJbTaTOB U IPOrPECCUPYIOT B
TEXHUYECKOM TulaHe. WX mepBblii TOHOYHBIM aBTOMOOWIL TPEACTaBICH Ha

pucyske 1.2.

Pucynok 1.2 bonun - nepBenen; koman el 13 MAMU
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Bcnen 3a  MOCKBHMYaMM  NPOEKT MOMAEpKATIA B TONBATTUHCKOM
['ocymapctBerHOM YHUBepcuTeTe. Harma TONBSITTHHCKAs KOMaHa Oblia TpeThel
Poccuiickoit komaH0¥, TPUHSBIIEH ydyacTHE B CO3JIaHUM OPUTHHAJIBHOTO OOJIH/IA.
Hcrtopust pazsutus npoekra «Dopmyna cryaeHT» Hadaiach B 2007 1, koraa Obuia
co3mana mepBas komanma TI'Y «SPC Formulay. Crynenueckas komanma TI'Y
BIIEPBbIC 3asBUJIACh HA ydyacTHE B MEXKIYHApOJHBIX copeBHOBaHUAX «Formula
Student» kak MpoeKTaHTHI TOHOYHBIX aBTOMOOuUIEH B 2008 romy.

[IpeacraBnennsiii Ha pucynke 1.3 mepBbii  Oomun TI'Y, Obin
COPOCKTHPOBAaH MW  COOpaH B  OKCIEPUMEHTAILHOM  MPOM3BOJCTBEHHOMN
naboparopun yHuBepcutera. [lepBoe neTuiiie KoMaHbl TIIATEILHO BBIBEPSIICS C
periIaMeHTHBIMU TPEOOBaHUSIMU MEKIYHAPOIHBIX COpeBHOBaHUU. «biaromaps
nobeaaM CTYJIEHUYECKONM KOMaHJIbl B KOHKYPCHBIX HOMHUHAIIMSIX COPEBHOBAHUI
POCCHICKHUX  OTamoB, OBUI  3aCBUJIETEIHCTBOBAH CPABHUTEIBHO  BBICOKUMN
npo¢eCCHOHATIBHBIN YPOBEHB BBITIOJHEHHBIX pado™ [4].

[TepBoiii ToMbATTHHCKUN Ooma HaszBamu Sprint 01 (cm. pucynok 1.3), oH
ObLJT MpEJCTaBICH HA MEXIyHApOIHOW MPOMBINUICHHOW BbicTaBke B Camape B
2009r.1 COOTBETCTBOBAJI BCEM TPEOOBAHUSIM PErJIaMEeHTa MPOEKTa U 0€30MaCHOCTH
B TOM uyucie. B aToMm ke romy Obuia mojajep:kaHa WHUIMATHUBA TOJbATTUHCKON
KOMaHJbl W TIPOBEIEH POCCUMCKUM 3Tall COPEBHOBAHWM, TIJ€ Y4YaCTBOBAIU
KOMAaH/Ibl BCETO W3 TPEX, BBIINICHA3BAHHBIX YHUBEPCUTETOB. A TMPHU MNOIJIECPKKE
mepa TonbsitTi [ly1ikoBa 1 co3/ian BTOpPOi, yCOBEPIIEHCTBOBAHHbIN Oomma Sprint
01M, xoTopblii M OBUT NPENCTAaBIEH HA NEPBBIX POCCUUCKUX COPEBHOBAHMSIX

(pucl .4).
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Pucynox 1.3 IlepBbrit roHOYHBIH aBTOMOOMIIE KOMaH el TI'Y mpoekTta «hopmyna-

CTYJCHT

Pucynok 1.4 IlepBbie 60mabl TONBATTUHCKOTO TOCYIAPCTBEHHOTO YHUBEPCUTETA
2008 u 2009 rr.

Ce3on 2013 ObLT OTMEYEH 3HAUUTEIIBHOM aKTUBHOCTBIO POCCUUCKUX
KOMaH/I, uX yxe Obuto 7. VX komuiekTuBHas pororpadus npeacTaBicHa HIDKE
(pucynok 1.5).

WHxeHepHo- TEXHUYECKHE COPEBHOBAHUS MPUOOPENTH MIMPOKOMACIITAOHBIN

pasmax B 2014rony, koraa ObUT Opranu3oBaH poccuiickuii stan «Formula Student
12



Russiay. TexHnueckue XxapakTepUCTHKH, O€30MaCHOCTh U TOHKU Ha BHIHOCTUBOCTD
OLICHMBAJIM CyAbM MHPOBOIO Kjacca, CIEUHAJbHO MpUIJIALIEHHbIE Ha
Meponpustie. CopeBHoBanusi npouuid ¢ 4 mo 7.09.14 na aBrogpome ADM
Raceway. «Yxe B 2015 romy Ha Bcepoccuiickom ®opyme «CTyneHUECKHX
WHXCHEPHBIX TNpoeKkToB» (wWww.fs-forum.ru) mnpucyrcTBOoBanmm 27 KOMaHI U3
pa3ubix BY30B» [4]. A B 2016 roay ObUIO IPOBEACHO CeMb O(UITHAIBHBIX ITAIIOB
COPEBHOBAHMM B pAa3Nu4HbIX cTpaHax wmupa: ['epmanum, Yexmm, Hcnanum,
Benrpuu u 1.1. Ha copeBHoBanusix B r. TonbsatTu (Poccuiickuil stam) npuHsmu

ydacTtue 37 KoMaHJ| CO BCET0 MUpA.

N 4

\of}&
Q
\_\¥

X
w5 ?

Pucynok 1.5 Komanas! Ha copeBHoBaHusax Formula Student Italy 2013

Y4YacTHUKM HMHXCHEPHO- TEXHUYECKHUX COPEBHOBaHMU Mpoekta Formula
SAE pelaioT HENpoCThle KOMIUICKCHBIC 3a/auyd. YdJalluecs BBICIIUX Y4eOHBIX
3aBeJICHUI 3aHUMAIOTCS KaK TEXHUIECKOW CTOPOHOM BOMPOCa- KOHCTPYHPOBAHUEM
U MPOCKTHUPOBAHUEM TOHOYHBIX OOJICTYCHHBIX aBTOMOOWIICH, M 3alUIIAIOT CBOU
pa3pabOTKU Ha COPEBHOBAHUAX. Tak XK€ OHU PEATM3YIOT CBOU IIPOCKTHI B
peaTbHOM JKM3HM - TOMOUPAIOT JAeTalnu, coOuparoT aBTomMoOWIbL. bomee Toro,
co3laBas  aBTOMOOWJIb OHHM  JIOJDKHBI ~ YYUTBIBATH €0  MPOXOIAMMOCTD,

YCTOMYMBOCTh, HAJEKHOCTh M 0€30MacHOCTb, YTOOBI IMOKa3aTh XOPOILWE
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pe3yapTaTbl Ha JTane roHOK. M 31ech CymecTByeT OrpOMHBIM MPOCTOP IS
BOILIOIICHUS UX TBOPUYECKUX UIEH.

1.2 CtyneHuyeckue aBTOrOHKH

B »sTroM romy WHXEHEPHO- CHOPTUBHOMY WPOEKTY, CO3JaHHOMY
opraHu3anueil MHXeHepoB- aBToMoOmiIHcToB Society of Automotive Engineers,
ucnonusiercss 42 ronma. B Poccun 3T COpeBHOBaHUSI 3aBOEBAIM  OOJIBIIYIO
nonyJasipHocTh noji HazBaHueM «Dopmyna CtyaeHT». MarucTpanThl U CTYAECHTHI
BY30B 00beIMHSIOTCS B HWHXEHEPHOE COOOIIECTBO, KOTOPOE 3aHUMAETCs
pa3paboTKON KOHCTPYKTOPCKO-TEXHUYECKOW JOKYMEHTAIlUH, 3KOHOMHUYECKHM
0o00oCHOBaHUEM, COOpKOW 0ONIMAa U ero uchblTaHUusIMU. Mcronb3ys cOOCTBEHHBIE
TEXHUYCCKHUE 3HAHWS, TBOPYCCKUU IOAXOJ K PEIICHUIO HWH)XCHEPHBIX 3a1ad
KOMaH/1a COBEPILEHCTBYET T'OHOYHBIN aBTOMOOWJIb ONPEAEIIEHHOrO Kiacca 0
TEXHUYECKOTO COCTOSHUSI, COOTBETCTBYIOIIETO pErJIaMEHTy MEXTyHapOIHBIX
copeBHOBaHMA. HeoOXomuMo OTMETHUTH ele OJHY BaXKHYIO IeJb NpPOeKTa —
BCECTOPOHHEE OOpa3oBaHME  YYaCTHUKOB IpoekTa. B mpouecce paboThl Mo
CO3/IaHHI0 OPUTHMHAIBHOTO OONMWAa CTYACHTH MOJIy4al0oT HEOOXOAMMBIE B HX
nanpHeme  nmpodeccMOHaIbHOM — JESATENBbHOCTH  TEXHUYECKHE  HABBIKH,
MapKETUHTOBBIM  OMBIT, YMEHHS TMOCIEAOBATEIbHO TMPOXOAUTh MYyTh OT
TEOPETUYECKUX pPa3pabOTOK A0 peaTbHOro MpoaykTa. B COBOKymHOCTH cO
3HAaHUSIMH, TIOJy4aeMbIMU B IpoLecce 00yUYEHHs], 3TO CIIOCOOCTBYET MOBBILICHHIO
X KBaNM(UKAUA M MACTepCTBAa KaK CICUUAJINCTOB B MAalIMHOCTPOUTEIHHOMN
obnactu. OmnbIT, TPUOOPETEHHBIA BO BpeMsi pa3pabOTKH W CO3/aHUS OOJIHUIIOB,
SBJISIETCS] YHUKAJIBHBIM U JaeT OyAyIIMM MHKEHEepaM OO0JIbIIoe MPEeUuMYIIECTBO Ha
peIHKE TpyAa. MHOTHME TEeXHHUYECKHE KOpIopanud u Oosee Menkue (Gpupmsl
CTpEeMSITCSl MPUOOPECTH TAKMX CHEIUAIMCTOB M JaXe BBIPACTUTH WX, OKa3bIBas
BCECTOPOHHIOIO TIOIJICPKKY B IKOHOMUYECKOM, HHPOPMAITMOHHOM M TEXHUYECKOM
TUTaHe.

NuunmaropamMu  CIOPTUBHO-TEXHUYECKUX  COPEBHOBAHUN  BBICTYIWIIH

CTYJEHThI TexaccKkoro yHuBepcuTeTa u cOpMUPOBAIN U3 OTIEIbHBIX JIIOOUTENEH
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TOHOK Ha 00JuAax OpraHu30BaHHBIE cooOmecTBa. [lepBrie 6 KOMaH]T COCTSA3AINCH
B TEXHUYECKUX U CHOPTUBHBIX AocTwkeHusx B 1981 roay. B Hacrosiuee Bpems
COCTSI3aHUsl TPOBOAAT I pa3JIMYHBIX CEpUN TOHOYHBIX aBTOMOOWiIe. B
OCHOBHOM, ATO TPH Kjlacca O0IHI0B:

K nepBomy Kiaccy OTHOCST BHEIOPOKHUKU MAJIOTO Beca - «MuHu-baxay.

Ko Bropomy «kmaccy «®opmyna CryaeHT» OTHOCAT OOJMABI C
YIJIEBOJOPOAHBIMU WITA SJICKTPUUECKAMU ITPUBOIAMMU.

K 3 knaccy «®opmyna ['uOpum» OTHOCIT TOHOYHBIE JIETKHE aBTOMOOWIIH C
CHJIOBOW YCTAaHOBKOW TMOPHIHOTO THUTIA.

B nacrosmiee Bpemss HHTEHCUBHO Pa3BUBAIOTCS TAKUE HAMPABICHUS MMPOEKTA
KaKk OECHUJIOTHBIE JIETaTeNIbHbIC allapaThl, CHETOXOHbIE ammapaThl Pa3IMYHBIX
TUIIOB, CYIEPIKOHOMHYHBIC aBTOMOOMIM «Supermileage». Ilo mepcrekTuBam
Pa3BUTHS BCEX MPEBOCXOAAT TOHOUHBIE aBToMOOMIH Kiacca «Formula Electricy.

Odunmansusie copeBHoBanust B CILIA mpencraBieHbl TpeMsl CepUsIMH, U3
KOTOPBIX HanOoJiee MHUPOKOMACIITAOHBIM SIBIsAETCS cepus mrata Muuuran. B
MOCJEAHUE TOAbl HA MUYUTaHCKOM 3Tare B cocTaB 120 KOMaH/I, y4acTBYIOLIUX B
CTYJICHUYECKUX COCTSA3aHUAX, Bouuio 6osee 2000 Oyaymnx UHKEHEPOB.

3HAYMMBIA aBTOPUTET Ha MEXKIYHApPOJIHOH apeHe mMeroT stambl Formula
SAE, npoBoaumeie B ['epmanuu, SAnonuu, Wtanuu, bpazunum u ABcTpanuu.
OnHako, SNUTAPHBIMBI M CaMbIMbl TMPECTUKHBIMBI CUMTAIOTCA BBICTYIUICHUSA
koMaHJ Ha Tpacce B CuibBepcToyHe, BenmkoOpurTanus. 3aBOEBBIBAIOT CBOIO
MONYJISIPHOCTh U HEO(UIMATbHBIE COCTSI3aHMS, OpPraHU30BaHHbIE B ABCTpUH,
Hcnanuu, BeHrpun 1 HEKOTOPBIX IPYTUX CTPAHAX.

Poccuiickue copeBHoBanus «Formula Student» wuMeroT agocTaTOYHBIN
aBTOPUTET U MPU3HAHUE BO BCEM MHPE, U IOTOMY COOMPAIOT OOJIBIIIOE KOJIHMYECTBO
KOMaHJ W3 YHUBEPCUTETOB CTpaH 3amaga u Bocrtoka. MexayHapoaHble
COpPEBHOBAHMSI CIIOCOOCTBYIOT TECHOMY OOIIIEHUIO CTYJCHTOB U3 PA3JINYHBIX BY30B
MHpa, OOMEHY OIBITOM U 3HAHUSIMH, a 3HAYUT COJEHCTBYIOT COBEPILICHCTBOBAHUIO
WX TEXHUYECKUX MPOEKTOB U BCECTOPOHHEMY Pa3BUTHIO X JTUYHOCTH. PaboTa Haj

POEKTOM 00JIMJ]a HUKAK HE BXOJUT B COCTaB OCHOBHOIO y4eOHOIo mpoliecca U
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3aHMMaeT MHOTO BpeMeHu. HecmoTps Ha 3T0, paboTa B KOMaHAe HaJ CO3/aHUEM
TOHOYHOIO AaBTOMOOWJISI 3aXBaThIBAET YYalMXCA HACTOJIBKO, YTO CTAHOBUTHCS
IJIABHBIM YBJICUEHHEM JKU3HU, IPAKTUKON KPEATUBHOTO HAIIPABJICHUS.

B cocraB crynenueckoil komanasl «®opmyna Cryaent» TI'Y kak npaBuio
BXOJAT N0 copoka yuanmxca. OCTOB TBOpPYECKOro cooOuiecTBa 00pasyroT
cTyaeHTsl Kadenpsl «lIpoekTupoBaHue M SKCIUTyaTalus aBTOMOOWJICI» HalIero
YHUBEPCUTETA.

KoHcTpynpoBanue u TeXHOJIOTHUA COOPKH CTaress AJis CIIOPTUBHOTO 060K
ABJISIETCS OCHOBHOW TEXHHUKO- MCCJIEA0BATENBCKOW TEMOW HACTOSIIEN BBIITYCKHOU
KBAIM(PUKALMOHHON paboThl. bomua — 3TO JIETKWl KapKacHbBI aBTOMOOWIIb,
IIPEIHA3HAYEHHBIA JUIsI TOHOK IO IEPECEYeHHOW MeCTHOCTU. VIMeHHO Kapkac
Oonuaa SABIAETCS €ro  OCHOBOM, KOTOpas HECeT OCHOBHYIO Harpysky.
KoHcTpyKIIMOHHAsE TPOYHOCTh Kapkaca 00ecreyrBaeTCsl COUYETaHUEM pa3IMYHBIX
MEXaHUYECKUX CBOWMCTB, TAKMX KaK IIPOYHOCTh, BA3KOCTh, BBIHOCIMBOCTD,
ynpyrocts u Jip. [logOupasi MmaTepuansl 1j1s KOHCTPYKIIUN U JIeTalield, CIOCOOBI UX
COEIMHEHMSI U KPEIUICHMsI, HYKHO YYUTBIBATb HEOOXOAMMOCTh KOMOMHUPOBAHUS
JIOCTATOYHOM JIETKOCTH aBTOMOOWJISL C €ro HaJAeKHOCThIO, MPOYHOCTHIO U
ycroiunBocThio. TexHosoruss cOOpku Oonuaa JOKHA COOTBETCTBOBATH
perjJamMeHTy COpPEBHOBaHMI M oOecreurnBaTh TOYHOCTb M BBICOKYKO CKOPOCTh
paboT. BaxHO yd4ecTh BCE€ HIOAHCHI TEXHOJOTH COOpPKHM €I€ Ha CTaauu
KOHCTPYKTUBHOM pa3paboTku. OmnbIT MOKa3zaj, 4YTO NpPUMEHEHUE COOPHOro
cTamesnis jenaeT mpouecc cOopku Oosmpa Oojiee TOYHBIM UM, COOTBETCTBEHHO,
CIIOCOOCTBYET MOBBILIEHUIO KAYECTBA BCE TEXHUYECKON CHUCTEMBI, YTO MO3BOJIUT
no0uThCS KOMaHJie 0osiee BBICOKHUX pE3yJIbTaTOB Ha copeBHOBaHUsX «Dopmyrna-
CTYIEHTY.

Bce nstambl pa3paboTku 0onmaa JOHKHBI COOTBETCTBOBATH OCHOBHOMY
JOKYMEHTY IMpPOEKTa - pPErjJaMeHTy. PermaMeHT cOAepKUT NOCIIEN0BaTEIbHBIN
CIIMCOK JTaloB COPEBHOBATEJBHOIO MPOEKTa OT TMEpPBOro - pa3paboTka
KOHCTPYKTOPCKOTO TPOEKTa TOHOYHOTO aBTOMOOWJIS, JO TOCJEIHEro — IUJIaH-

cxeMma JBHKEHHMS 1o Tpacce. Hapsaay ¢ OCHOBHbIMM MeponpUsITHAMHA «DOpMyIIbI-
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CTYAEHT» NPOBOASATCS YHUKAIBbHBIE SKOHOMHYECKHE M MAPKECTHUHTOBBIE IHAp-
KOMITaHUH. B CBSI3U ¢ 4eM, CyIecTByeT HEOOXOUMOCTh MTPUCYTCTBHS B KOMaH/IE
HE TOJIbKO HMH>KEHEPOB-MAIIMHOCTPOUTENEH M TEXHOJIOTOB, HO U CIEUUAIMCTOB
JPYyTUX HAIpPaBJICHUW, HAIPUMEP 3KOHOMKCTOB, IOPHUCTOB, MEHEIKEPOB,
XYJI0KHUKOB, KYPHAIUCTOB U T.N. KanuTaH KOMaHIbl ONPEAEISIETCA B MPOLECCEe
COTPYIIHMYECTBA U OOIIECHUS WICHOB KOMAaHbl, KaK MPaBUJIO, 3TO YEIOBEK C
BBIPQKEHHBIMU JILJICPCKUMU KaueCTBAaMH,  BBICOKOW KyJIbTYpbl OOILIEHUS U
BBICOKOTO MHTEJUIEKTyaJIbHOrO ypoBHA. CocTaB KoMaHAbl MOA0UpAeTCcs B
3aBUCUMOCTH OT TIOCTaBJIEHHBIX 33/1a4 W IICUXOJOTUYECKOM COBMECTUMOCTH
angHOoCTeN. CTPYKTYpHBIE NOAPA3ACICHUS TPOEKTAa U UX B3AUMOJCHUCTBUE MEKIY
co00l cxeMaTU4YHO ToKa3aHbl Ha pucyHke 1.6. CTyIeHTBI, yUaCTHUKHU MPOEKTa,
GbopMUPYIOTCS B TPYMIIBI COIIACHO MX JEATEIBHOCTH, XOTS CMBICJIOBasl Harpyska

Hux pa6OTBI " CIICHUAIN3alus pCIIacMbIX 3a1a49 MOXKCT MCHATHCA B KaKI0OM HOBOM

IIPOCKTE.
Y4yebHbiit npouecc
(] ™ ™
Moayne| |Moagyne| |Mogyne
FS FS FS
5 o=
V_’
\/ ‘, Komanpga FS
MpoekTupoBaHue PaspaboTka PesynbTatbl
\ / / 6onuaa 6onuaa Yuactue W nonyyeHue
B COPEBHOBAHMUAX HOBOrO
pernamexTa
YyebHbIN rog

Pucynok 1.6 — Cxema B3anMOJIEUCTBUS CTPYKTYPHBIX IMOAPa3/ICICHUN,

Y4aCTBYIOIIHUX B IPoeKTe «Dopmyiia —CTyIEHT»
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ExxeromHo MoXeT mpoucxoauTh OOHOBIIEHHWE COCTaBa KOMAHIbI, IPUXOASIT
HOBBI€ CTYJICHTHI U aCIIUPAHTHI C YHUKAJTBHBIMU MPEIJI0KEHUSIMH, CTIOCOOHOCTIMHU
M BO3MOXHOCTSIMH, a BBITYCKHUKHM By3a MOKUJalOT npoekT. Ho mnomHoro
pacopmMupoBaHUsl KOMaHbI HE CIIy4aeTcs Jake M0 OKOHYaHUU IpoekTa. CMeHa
KOMAaH/JHOTO cOCTaBa MOXeT gocturath 50%, uro obecrnieunBaeT U 0OOHOBJICHHE, U
cTabmibHOCTh cooOmiecTBa. CoueraHue JBYX TOCIECTHUX (AKTOPOB CO37ACT
ycnoBus 7151 9PpGEeKTUBHON M TBOPUECKON pabOTHI IO JOCTHUKEHUIO TTOCTaBICHHON
1eJIM BCel yueOHO-TEXHUYECKOM MaCTEPCKOM.

OKCIepUMEHTaIbHAsE TEXHUYECKash MacTepcKas SBISETCS OJHUM U3
AJIEMEHTOB  00pa30BaTENILHOTO MPOIECCa, XOTS MPOEKTHAsT JIEeITEIbHOCTh
«DopMyna-CTyIeHT» OTCYTCTBYE€T B OCHOBHOM YyueOHOM IUlaHe By3a. Pabora
CTYJIGHTOB B IPOEKTHO-TIPOM3BOJICTBEHHOW JIA0OPATOPUM IO  CO3JIaHUIO
HECTaHJAPTHON TEXHUYECKOM CHCTEMBbI MPOXOIUT O€3 OTpbIBA OT OCHOBHOTO
yuebHoro mnponecca [4]. HecranmapTHbeiii XapakTep O0Oy4YeHHUs, MpPaKTHYECKas
paboTa, HalleJICHHas: Ha KOHKPETHBIM Pe3yibTaT, AeIal0T HEBO3MOKHBIM MacCOBOE
ydacThe 00y4arolluxcsl YHUBEPCUTETA B pa3padOTKax.

Coznanue roHOYHOTO 0oyiMaa U ero cOOpKa He SIBISETCS KOHEYHOU IIENIbIO
npoekta. OpUTrHHAJIBHBIA aBTOMOOWIIb €Ill¢ HEOOXOJMMO J0padoTaTh COTJIACHO
TpeOOBAHUSIM PETIIAMEHTa, MPOBECTH 3aIUTY CBOErO MPOEKTa U UCIBITATh €ro Ha
ronkax. MIMeHHO COpEeBHOBATEJbHBIM aCMEKT BBICTYIJICHUM MO3BOJISIOT BBISBUTH
WHXXEHEPHYIO CMEKAaJIKY, TBOPYECKYIO HaXO/J4YUBOCT, TEXHUYECKYIO
MOATOTOBJICHHOCTh YHUBEPCUTETCKUX KOMAH/] Pa3IMYHBIX CTPaH U TOPOJIOB.

[IporpamMmma  BBICTYIJICHMA  COAEPXKWT  JBA  OCHOBHBIX  aCIEKTa
COPEBHOBATEIIBHBIX 3TAallOB — 3TO CTaTUYECKWd U AuHamuueckuil. Cynpu
OLICHUBAIOT KOMAHbl MOCJE KAXKIOW PErIIaMEHTUPOBAHHON CEPUM BBICTYILICHUM:
MPE3eHTAIls TPOEKTa, TEXHUYECKHH JOKJIAal O KOHCTPYKTUBHBIX OCOOCHHOCTSIX
TOHOYHOI'O aBTO, aHAJIU3 TEXHUYECKUX OPUTHHAIBHBIX PEIICHUN, YKOHOMUYECKUN
aHaliu3, HaJIe)KHOCTh W BBIHOCIMBOCTH aBTO HA TOHKMX M €ro CKOPOCTHBIC

XapaKkTEepUCTHUKH [3].
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1.3 IlpoexTHO-IpOU3BOACTBEeHHA MacTepckas «FS»

KiroueBpiMu 3a1ayamMu, MPUBOASAIIMMH Pa3pabOTINKOB K KOHKPETHOMY
pe3ysbTary, SBISIIOTCS — TeXHUKO-rpaduueckoe  odopmiieHHEe  pa3paboToOK,
OCYIIIECTBICHHE COOPOYHOro Iporecca 00auaa, PeryJIupoBKa OCHOBHBIX Y3JI0B U
UCIIBITAaHWE aBTO. Bce aTambl 3agymMaHbl W PEATM3yIOTCS Kak oOydJaromias
IporpaMmma, sIBJISIFOIIAsCS YaCThIO CIICIMAIBHBIX JUCHUIUIMH YI4eOHOTO TIpoIiecca.

Hekoropeie 11aHOBBIE JUCHMIUIMHBI MPENOJAOT B  AIBTEPHATUBHOM
BAPUAHTE B YHUBEPCUTETE C 1IE€JIbI0O HANOJHEHHUS YYACTHUKOB KOMAHJBI
TEOPETUUCCKUMHU 3HAHUSMU W TPAKTHUYECKHMM HaBBIKAMH, HEOOXOJUMBIMH JIJIs
CO3/IaHUSI OPUTHUHAJILHOTO 00K IA.

Henano B TI'Y Hamuia cBO€ BOIUIOIIEHWE MHOTOJETHSA 3alyMKa O
CO3/JaHUM  TPOEKTHO- MPOU3BOACTBEHHOW MAaCTE€PCKOM, «KAK OTIAEIbHOU
MoayibHON eawHMIbl  sAapa  «SPC  Formula TGU»» [4]. Kpome Toro,
MIPOM3BOJICTBEHHAss MacTepCKas HeceT Ha cebe Harpy3ky M 00pa30BaTeIbHOIO
nporiecca. Ilo dopme u CTpykType MacTepckash COOTBETCTBYET MPOEKTHOMY
ueHTpy. Ha pucynke 1.7 cxemaTuuHO npeacTaBiieHa MIPAKTUKO-OPUEHTHPOBAHHAS

Iiomaaka TONBITTUHCKOTO roCyaapCTBCHHOI'O YHUBCPCHUTCTA.

MNMpakTUKo-opMeHTUpOBaHHasA
nnowaaka
FORMULA STUDENT

MpoekTHbIe rpynnbl

Pucynok 1.7 — I1nomaaku MacTepcKko NpOEKTHO-MPOU3BOICTBEHHOTO LIEHTPa

«Formula Student»
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[Tpoektnsiit nentp «FS» co3maBancsi, B OCHOBHOM, AJisi BBIIIOJIHEHUS padoT,
CBS3aHHBIX C IIOJATOTOBKOM KOHCTPYKTOPCKOW M TEXHOJIOTMYECKOW JOKYMEHTAIUU
OpoeKTa M pa3padOTKM KOMIUIEKTYIOIIUX 3JIEMEHTOB U Y3JIOB TEXHHYECKOTO
arperata. OTH pabOThl SABIAIOTCS OCHOBOIMOJIATAIONIMMHU, TOTOMY 4YTO cOOpKa
Ooonuna 0€3 KOHCTPYKTOPCKO- TPOEKTHOW JOKYMEHTAlMM HEIOMyCcTUMa MU
HepeasibHAa. Ha mromankax IMPOEKTHOTO LEHTPa pPEelacTcsl OJHA W3 BaXKHEUIINX
3aJlady — CO3JaHUE€ COBPEMEHHOIO M 3CTETUYHOIO 3KCTEPhEpa aBTOMOOMIIS.
«Tpéxmepnas rpapuka B CAD-Mozensix akTUBHO MCIIONb3YETCs MPHU pa3paboTKe
AJIEMEHTOB MPOEKTUPYEeMbIX MamuH. OOs3arenpHas OTYETHOCTh B BUJE
MH()OPMAIIMOHHO-aHATUTUYECKUX JAHHBIX MPEACTABISIETCS IOSCHUTEIbHBIMU
3alliCKaMM, HabopamMu JAMarpaMM WM [PEe3eHTAlMOHHBIMU  pe3yJibTaTaMu
VCIIBITAHUM TEXHUYECKUX XAPAKTEPUCTUK IMPOECKTUPYEMBIX MoAener. B momonis
IIPU IIOJIYYEHUH TOKYMEHTHUPOBAHHOI'O Pe3yJIbTaTa HUCIOJb3YIOTCS COBPEMEHHbIE
cuctembl CAE» [4]. Pe3ynbraThl TEXHUYECKUX HCCIICAOBAHUN OQOPMIISIFOTCS B
BUJIE PACUYETHOrO0 JOKYMEHTA, MapajuleIbHO MOATrOTaBIMBAIOTCS U (PUHAHCOBO-
HIKOHOMHUYECKHE OTYeThl. [Ipu pa3paboTke rOHOYHOrO aBTOMOOMIISE O(POPMIISIOTCS
IIPE3EHTAMN YWICHOB KOMAH/IBI [0 TEXHUYECKOMY M PEKJIAMHOMY HAIPABICHUSM.

BrlmenepeuncnenHsle  3Tanbl  NPOSKTHUPOBAHUS W cO3haHus  Oonmna
ABJISIIOTCSL  HENPECTAaHHBIMM  331a4aMM  IIPOEKTHO-IIPOU3BOJICTBEHHOIO LIEHTPA.
[Ipouiecc co3maHusi TOHOYHOTO ABTOMOOWJI IOCTOSIHHO — CONPOBOXKIAETCS
OPUHATUSAMHA ~ OPTaHU3AalMOHHBIX W WHXKEHEPHBIX  PEIIEHUN,  KOTOpbIE
MPEACTABIAIOT COO0M HEOTHEMIIEMYIO YacTh 0OI1Iel TBOPUECKOM pabOTHI.

1.3.1 ITocTanoBKa 3a/1a4 11O IPOEKTUPOBAHUIO

Pa3zpaboTka 6onua v €ro BOILIONIEHHUE B PEAIbHBIA TEXHUUECKHUM MPOIYKT
IPOUCXOUT B COPEBHOBATENBHOW (POpME YUACTHUKOB KOMaHAbl. /(s yero Bce
3a/layd, IIOCTaBJICHHBIE TI€pe] KOMAaHAOW, CHadaja paslIeisioT 10 BHIAM
(HampaBlIEHHAM), a 3aTeM €lle U MO CI0XHOCTH. IlepBocTeneHHble 3amayw,
HEIMOCPEACTBEHHO OTHOCSIIMECS K KOHCTPYMPOBAHMIO W TPOU3BOACTBY aBToO,

MPUHATO KJIacCU(UIIMPOBATh HAa WHXKEHEPHBIE M OpraHu3anuoHHble. Hambosee
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AKTYAJIbHBIC U JOMUHHUPYIOMIKUC 3a/1da41 — OTO JOBOJIKa U HaCTpOﬁKa OTACJIbHBIX

y3JI0B TEXHUYECKOW CUCTEMBI, 1 MOHTaX OOJHA.

1.3.2 Opranuzanus pabot B Mactepckoi «FS»

HpOI/IBBOI[CTBO T'OHOYHBIX MAIllMH HA JKCIICPUMCHTAJIbHOM Y4aCTKC

MaCTepCKOﬁ HEBO3MOKHO 0€3 YETKO OTpa6OTaHHI>IX CBS3EH MCIKOY
HUCIIOJTHUTCIIbHBIMHA OTACIICHUAMM.

o |0 o
TOLMBOYHBIN [lepeBo-MopenbHblil | |CnecapHo-MexaHu4eckiil
MpoeKTHas, o
KOHCTpYKTOPCKAA e [OTOBbIE o
[OKyMEHTaLyS o CBopouHblit o frzmser=) JeTanu, yanbl
TexHonorueckas o - (R
lfy}?ﬁ:__/ |- ~
ARNEATAENA TpasépHblit OKpacoyHblit SIoRh.
CAD-Mopem o aBToMobUNb
[IPOVBBOJICTBE IJ{LTI/I
o YUACTOK 0
YyacTok nnacTmacc CKynbTypHbIA | | MeCTAHMLKO-Ky30BHOI

Pucynok 1.8 — IIponsBonctBennsie oTaenenus yyactka FS u ux orpaciesuie

Ha3Ha4YCHHUC.

1.4 Ilepeyenb 3HAYUMBIX (PYHKIHI MAaCTePCKOil MPoeKTOB «FS»

1. Pa3pabotrka u odopmMiaecHHE TMPOCKTHO-TEXHUYCCKOU TOKYMEHTAIIMH 10

CTaHJapTaM perjiaMeHTa npoekra «Popmyna- ctyneH™» SAE.

2.06ecnieueHre (HUHAHCOBOM TOMJEPKKH TIPOEKTA.

Pemenue pannon
3aa4M  BO3MOXHO IIyT€M TIPUBJIICUEHUS CIOHCOPOB,

MOJYYEHHUS] TPAHTOB,
MOJTy4YeHHE 3apadO0TKa OT JOMOJHUTEIBHBIX MPOU3BOCTB, U JIaXKe TUYHOTO BKJIaa
YYaCTHUKOB ITPOEKTA.

3. ITocTpoeHue JErKOTO TOHOYHOTO aBTOMOOMIISI, KOHKYPEHTHO-CTIIOCOOHOTO
Ha copeBHOBaHMAX «Formula-Studenty.
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4.AnanTUpoBaHUE MPOM3BOJCTBEHHOTO TMpoIlecca Cco3MaHusi Oonuaa K
o0pa3oBaTeNbHOMY  TPOIECCY, KaK MPAKTUKO-OPUEHTHPOBAHHOW  (HOPMBI
oOyJeHus.

5. ®opmupoBanre KoMaH kI MpoekTa «Formula-Studenty.

Co3nanne yHUBEPCUTETCKOM KOMaHIbl «FS» sBiIsE€TCS TOYKOM OTcyeTa s
HayaJla MpOeKTa. Y YaCTHUKHA KOMaH/Abl CTPYKTYPUPYIOTCS B CIIELIMAIN3UPOBAHHBIE
IPYIIbI, 3aHUMAIOIIMECS PEUIeHMEM KOHKPETHBIX  BOIpocoB. Hayunblid
PYKOBOJUTEND U KalMTaH KOMAaHJbl (OPMYJIUPYIOT 3a/ayl JJis KaKJIOW TpYIIIbIL.
W3 uucna npenomaBaTenel y4ypeKIArOT Kyparopa, OTBETCTBEHHOTO 3a ITPOEKT.
Kaxnmas rpymnma B KOMaHA€ OTBEYAET 3a CBOE HAINPABIICHUE, UMEsSI KOHKPETHYIO
uenb. [1o pesynbratam ux paboThl OLIEHUBAETCS MTPOJYKTUBHOCTD KaXKA0W IPYMIIbI.

JlocTrkeHre oO0IIel e MPOUCXOIUT Yepe3 B3auMOJICUCTBHE PA3THYHBIX
oTpaciieBbIX HampaBieHuid. CraxeHHass padoTa OTHENbHBIX TPYNI KOMaH/bI
o0ecrieunBaeTcs 4YETKOW IOCTAaHOBKOM TEXHMYECKMX 3aJaHUMl U1 KaXKJI0ro
HaIpaBJICHUs] NpoekTa. [Ipy BO3HMKHOBEHHMM 3aTpyJHECHHMU W Pa3HOIJIACUM, BCE
BOIPOCHI Pa3peIalOTCs MyTeM 00CYKIEHHUS Ha KOJUIEKTUBHOM COOpaHUU.

1.5 YcaoBust cOOpKM KapKaca CIOPTUBHOM MAIIMHBI

Pa3pabatbiBasi TEXHUUECKYIO KOHIIEMIIMIO HOBOTO TOHOYHOTO aBTOMOOMWIISA U
OCYUIIECTBJISII €ro MNPOEKTHPOBAHME U COOPKY, YyYalluecs MOJy4aroT ONBIT U
IpUOOPETAIOT YMEHHUS [0 MHOT'MM WHXEHEPHBIM HaIlpaBJICHUAM OOyYEHUS.

CHauana CTyZI€HTBI CO3/Ial0T TUIAH-TIPOEKT, I/I€ OMPEAESIIOT OCOOCHHOCTH U
IIPEUMYIIECTBA CBOEH BEPCUM aBTO, OCYLIECTBISAIOT IJIAHUPOBAHKUE MTPOU3BOCTBA
U BBINOJHSIOT HKOHOMUYECKHME pacueThl. 3aTeM pa3padaTbiBalOT JU3aiH
aBTOMOOWJIS C Y4E€TOM HSPrOHOMHKH BOJUTEIBCKOTO MECTa, CO3JAI0T OMNBITHBIN
IIPOTOTHUI, COIJIACOBBIBAs CBOM HJIEU C HOBEHIIMMHU TEXHOJIOTHSIMUA B
MPOU3BOJICTBE BCEX TEXHUYECKHX Y3J0B aBTO- JIBUraressi, KOpOOKH Iepesad,
CUCTEMBI yripaBiieHus U T.1. [Ipu pa3paboTke npoeKkTa yHaCTHUKH pacCMaTpUBAIOT
BO3MOXKHOCTH  CHI)KEHMSI  a’3pOJAMHAMHUYECKOTO CONMPOTUBIEHUS  BO31yXa,

YMCHBIICHWA BECa aBTO, YBCIUMUCHHA IMMIPOYHOCTH U yCTOﬁqHBOCTH. Pemenne Bcex
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BBIIIICHA3BAHHBIX BOIPOCOB, TPEOYeT OT CTYAEHTOB IIMPOKOrO Kpyrozopa u
3HAHUW MO TAKUM JUCLUIUIMHAM, KaK MEXaHWKa, COIMpOMaT, MaTepUaioBeACHUE,
¢bu3MKa TMPOYHOCTH, CBApKa, DHKOHOMHMKA, TEXHOJIOTUS MAaIllUHOCTPOEHUS,
OpraHu3alys MPOU3BOACTBA, PEKIIAMHOE JIETI0, IOTUCTUKA U MHOTUX JPYTHUX.

Texnosnorus coopku 601auaa MOAPa3yMEBAET HEOOXOIUMOCTh MOOMIBHOCTH
Kapkaca aBTOMOOWISI B MPOU3BOJACTBEHHOM IOMEUICHUU II€Xa WIM MacTepCKON
IIPU OCYIIECTBICHUU PAa3IUYHBIX omepanuii. Hactosmas pabota mpenactaBisieT
co0Ol OIWH W3 BapUAHTOB pEIHICHHS IaHHOM mpooOsnembl. CTaabHOM Kapkac
TOHOYHOTO aBTO BMECTE C OCTaJbHBIMU CUCTEMAaMH BECUT OKOJO 350 Kuiorpamm,
a ero JUIMHa COCTaBJISET 2.5 METpa.

Takylo MOCTaTOYHO TSDKENYH0 KOHCTPYKIIMIO HEOOXOIUMO 3aKpenuTh Ha
OMOPHBIX 3JIEMEHTAX U 00ECIEUUTh €€ HETPYAHOE MEePEMEIIEHUE, LIETECO00Pa3HOE
JUTSL OIIPENIETIEHHOTO BHUIa pabOT: OKpaCKH, CBAPKU, YCTAHOBKH KOHCTPYKIIMOHHBIX
y3JI0B, KPEIUICHUS AeTanei u T.11.

ToiaTtenbHbIl  aHANIM3 KOHCTPYKTUBHBIX XapaKTEPUCTUK TEXHUYECKUX
Y3JIOBBIX AJIEMEHTOB KOHCTPYKIIMU U TEXHOJOTHYECKOTO Iporecca COOPKU U HX
COBEPIICHCTBOBAHUE  TO3BOJIMJI  JOOMThCA ~ OoJiee  BBICOKOTO  YPOBHS
b (HEKTUBHOCTH  IKCIUIyaTallud OOOpPYIOBaHUS TP TIOJIHOM  COOIOACHUU
HKOJIOTHYECKUX U TIOKAPHBIX HOPM M 00eCTIeYeHUH 0€301aCHOCTH TPy/aa.

B pabote mpeactaBieHbl pa3pabOTKU YCTPOMCTBA, MPEIHA3HAYCHHOTO ISt
TaKuX TNEPEMEUICHU, KOTOpOE TO3BOJSIET €II€ M pacrhojlaraTb Kapkac Ha
pa3IUYHBIX BBICOTAX, YTO oOecnedyrBaeT yJao0cTBO cOOpku. BapuaHTOM Takoro
MOABEMHOIO YCTPOMCTBA SIBISICTCS HOMKHUYHBIN CKIAAHOM MEXaHH3M ¢ paboyuM
CTOJIOM, Ha KOTOpPOM 3akKperuisieTcss kapkac Oommna.  JlaHHOe yCTpOWCTBO,
YCTaHABJIMBAETCSI Ha KoJjeca, 4YTO OOECIEeUYMBACT JIETKOCTh MEPEIBUKEHUS WU
HDKOHOMHUYHOCTh KOHCTPYKIHH. «PaboThl, MPOBOJUMBIE C TOMOIIBIO JAHHOTO
YCTPOMCTBA, MOTYT OBITh CBS3aHBI CO CHSTHEM — YCTAaHOBKOW KOJec,
PETYJIUPOBKON TOPMO30B, HACTPOMKOM TMOJABECOK. IIpemmylnecTBa HOKHUYHBIX

MCXaHHU3MOB COCTOAT B HX KOMIIAKTHOCTH, MaJIbIX ra6apHTax, 6BICTpOI[€fICTBHH
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MEXaHU3MOB M MPOCTOTHI J3KcIUTyatanmu. OHHM 00Jalal0T MaJlol Maccoil o

CTOMMOCTBIO, HX YOOHO XPaHHUTh U 00CITYyXHBaTh» [3].
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2 «TsaroBblii pacyer aeiicTByomero asToMoomiasi «Formula

Student»

2.1 Pacuer iMHAMHYECKHX CBOMCTB AaBTOMOOMJIA

OOmue ucxoxHele AaHHBIE aBToMOOMIIT «Formula Studenty (mosrydeHsl B
X0JIe KOHCTPYKTOPCKO-TEXHOJOTUYECKONW NPAaKTUKH). PacueT mpous3BoauTCs B
COOTBETCTBUH C METOJIMKOH, OMTMCAaHHOW yu4eOHBIM mmocoduem [3].
[ToaroTOBKA MCXOIHBIX JAHHBIX ISl pacyeTa:
['eomerpuyeckue pazMepbl aBTOMOOHIIS:
Jnuna — 2510 mMm, mupuna — 1456 MM, Beicota — 1140 mMm.
Hcxonst U3 TeOMETPUYECKUX Pa3MEepOB aBTOMOOWIIS, OTPEISTNM TUIOIAIb
€ro MOMEePEUHON TeOMETPUYIECKO MpoeKun» [2]:
F=08-B, -H, (2.1)
F=0,8-1,456-1,140 = 1,332 M?
«Omnpenenum  paguyc  KadeHuss muHBI  pasmepHoctH  205/75R13
yCTaHaBIIMBaeMOi Ha aBToMoOMIIb «FormulaStudenty.
re =r; =(05-d+x-1-B), (2.2)
rae d — yCTaHOBOYHBIN AUaMeTp MIUHBI B M., A, = 0,85—k03dd. nedbopmanmu
mIMHBL, B — BeICOTa MIMHHOTO NTpodmis.» [2]
r.=0,5-13.0,0254 + 0,85-0,75-0,2 = 0,267 (m.)
Onpenenum MoJIHYIO Maccy aBTomoomts «Formula Studenty.
m,=m,+n-m,+n-m,, (2.3)
rae m; = 75 xr (Macca omgHoro maccaxwupa), mg = 10 (macca Oaraxka Ha
OJIHOTO Tlaccaxupa), N=1(KoJINYECTBO YETIOBEK).
m, = 225+ 1.75 =300 (xr).
[TonHBIN Bec aBTOMOOUJIS:
Gy=m,-g
(2.4)

2
r7e g — YCKOpEeHHUe CBOOOIHOTO MaJIeHus, M/C”.
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Ga=300+9,81 =2943 H

«/J1ns1 3aTHETTPUBOTHOM KOMIIOHOBKH aBTOMOOMIIS (BEAYIIUX 33 JHUX KOJIEC),
NPUHUMACTCS PpaCHpeeiCHHe OCEBOM Harpy3kd B COOTHOIIEHWH 46% Ha
nepeaHux kKosuecax u 54% Ha 3aHux.» [2]

«Bec, npuxosIIMiAcs Ha BEAYIIUE KoJeca:

F=08-B.-H.

Bec, npuxosmuiicst Ha BeqoMble KoJreca: [3]

«Koa¢dd. nonesznoro peiicreus tpancmuccuu npuHumaeM: Trp =0,85.

KoaddummenT conporusnenus kauenuro npuanmaem: fo= 0,045.

KoadduimenT cremienus: kojeca ¢ AOPOToi, MPUHUMAEM JIJIsi JOPOKHOTO
HOKPBITHA — CyXoH acgainprodberon: (= 0,8.

Koaddunment a’poauHaAMUYECKOTO COMPOTUBIACHHS, IPUHAMAEM IS
asroMmooOmist «Formula Student»: Cx =0,32.
[TokaszaTenu COMPOTUBICHHS BO3AyXa

«Koapdunment odTekaeMoCcTH

keEx P (2.5)

rae p= 1,293 — mnoTHOCTH BO3/lyXa B HOPMAJIbHBIX YCIOBUSAX, KI/M°.»

0,32-1,293

k =0,206

Ilepemarounple yucaa TPAaHCMUCCHMU JUIA  pacdyeTa JIEUCTBYIOLIEH
KOMILIeKTaluu aBromoomist «Formula Studenty, nmpuHuMaeMm (IaHHBIC MOTYYEHBI
Ha TpakTuke» [2]):

Ul=2,5;U2=1,75; U3 =1,33; U4 = 1,095; U5 =0,956; U6 =0,869;

Urn. = 3,46.

«Pacuer BHemHel ckopocTHOU xapakTepucthku (BCX) nBurarens

MomHoOCTh  ABUTATENA NPU  MAKCUMAJIBHOW  MNPHUHATOM  CKOPOCTH
JIBUKEHUS (2]

N =N, - (@l +bA* +c2’) (2.6)
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roe a, b, ¢ — smmmpuyeckue kodpdummentesr (a3 = b = ¢ = 1 mia

KapOIOpaTOPHOTO JBUTATEINS),

O 831,76 _ 11y
o, 73304

N, =43011- (114 +114% +114°%) = 41207 Bt

PaccuutsiBaem BCX aBurarens o ¢popmysie:

N, =N (e (27 - (L2 2.7)

(N oy Oy

racw, — TCKyIICC 3HAYCHHUC erIOBOfI CKOpPOCTH KOJICHBAJIA, paz[/c;

®, — YTJIOBasl CKOPOCTb KOJICHBaJIa IPH MaKCUMaJIbHOM MOITHOCTH, Paj/c
(733,04pan/c).
N, — Tekymee 3HadeHue () HEKTHBHOW MOIIHOCTH JBUTATENs, BT.

st mocTpoeHust KpuBou 3PHEeKTUBHOTO MOMEHTa M | puMeHsieM Gpopmyiy:

M, =—= (2.8)

PaccuntsiBaem 3aBucumoct N, (w,) 1 M, (®,) . Pe3ynbTaTsl pacueToB

CBOAMM B Tabmuny «2.1 u npeacrasisieM B BUAE rpaduka.
Hwxe, mpecraBiena xapakTepucTuka B TaOInMuHOM Buje (Tabnuima 2.1) u B
Bujie rpaduka (pucyHok 2.1).

Tabnuma 2.1 — Pe3ysnbTaThl pacyeTa BHEIIHEH CKOPOCTHON XapaKTepUCTUKI [2]

n,, 06/mMun w, ,pag/c N, (®,) M, (@,)
3000 314,1592653 14,2472308 45,8002519
3500 366,5191429 16,7843017 46,3060082
4000 418,8790205 19,5359384 47,2956151
5000 523,5987756 29,5907479 57,2389569
5500 575,9586531 35,3320922 62,3126421
6000 628,3185307 37,6326608 60,7641359
6500 680,6784082 41,4567934 61,8221759
7000 733,0382858 43,0106837 59,5609494
8000 837,7580409 42.,9999649 52,22135
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«Pucynok 2.1 — BHemmHsii CKOpPOCTHas XapaKTEPUCTUKA JIBUTATENs

aBTOMOOWIIA

2.2 «OnpenesieHue nmepeIaTouHOro0 YMcjia rJIaBHOM nepeaavyu

[lepenatounoe uuciao mIaBHOW mepenaun U,ompenensercs, HUCXOons U3

3a/IaHHOTO 3HAYEHUSI MAaKCUMAaJIbHOM CKOPOCTH aBTOMOOUIIS V,,,
U, = ——mx (2.9)

rae U, = U; = 0,87 — MepelaToyHOe YHUCJIO BbICIICH Tepeaadyr B KOpOOKe

nepeaay aBTOMOOMIIS, Ha KOTOPOil 00ecneunBaeTcss MaKCUMalbHasi CKOPOCTh;

U, - 0,267 - 837,758 _346
0,87-74,4

JIns nmanpHEHMIIMX pPacyeToB MNPUHMMAEM 3HAYCHUE TUVIABHOW Iepeaadw,

NPUHATON B 33JJaHUH Ha KypCOBOM MpoeKT Uy;=3,46.» [2]
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«/lampHelmme pacdyeTsl MPOBOJAUM TIO TIOBBINIEHHOMY PSITy MepeaaTOYHBIX
yucen (MOBBIICHHAS TTepejavya B pa3IaToqHONn KOPOOKe).
CuitoBoii 6ajaHc aBTOMOOUJIS
YpaBHeHuE cUI0BOTO OanaHca:
Fr =F +F; +F, (2.10)
rae F, — CuiIa TATH Beaylux Koiec, H;

F, — cui1a JOpOKHOIro conpoTusienus, H;

F, — CHJia CONPOTHUBIIEHUS BO3ayxa, H;
F,— CHJIa COMPOTHUBIICHUS pa3roHny aBromoousisi, H (He yuuThiBaem).

CI/IJIy TATW Ha Pa3HbIX IICpCaadax paCcCUUTBIBAIOT I10 (I)OpMYJIeI

FTi:Uki'UO.Me'nTP (2.11)

M

Cua a3poIMHAMUYECKOTO COMPOTHBIICHUS BO3TyXa!
F,=k-F-V? (2.12)
Cuia IOpOXKHOTO CONPOTUBIICHUS aBTOMOOWISA (0€3 ydeTa CONMpPOTHUBIICHUS
OABEMY):
F.=G, f (2.13)

2
a

V
rne f=f, -1+
pi | o( 200

O) — 3aBUCHUMOCTb KOod(h(duimeHTa TpeHUs: KadyeHUs OT

CKOPOCTHU ABUKEHUSI aBTOMOOUJIS.
[Tonb3yemcst BoIOpaHHbIMH Tpu pacuere BCX 3HaueHusMH w,, MPUBOAS B
COOTBETCTBHE C HUMHU CKOPOCTH aBTOMOOWJISI Ha pa3HbIX Mepeaydax.

Pe3ynbTaThl pacueToB 3aHeceM B Tabiuiry 2.2» [2]
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Tabnuua 2.2 — Pe3ynbTaThl pacuera 6anaHca CHII Ha pa3HBIX Mepeaadax

e 314,16 366,52 418,88 523,60 575,96 628,32 680,68 733,04 837,76
s 45,80 46,31 47,30 57,24 62,31 60,76 61,82 59,56 52,22
\% 9,70 11,32 12,93 16,17 17,78 19,40 21,02 22,64 25,87
g 'F:r 1260,8 12747 1301,9 1575,6 17153 1672,7 1701,8 1639,5 1437,5
% f 0,020 0,021 0,022 0,023 0,023 0,024 0,024 0,025 0,027
z Fa 6,5 8,84 11,55 18,04 21,83 25,98 30,5 35,37 46,19
F. 61,63 62,63 63,78 66,55 68,17 69,94 71,86 73,94 78,55
\Y 13,86 16,17 18,48 23,10 25,41 27,72 30,03 32,34 36,96
8 'F:r 882,58 892,27 911,34 1102,94 1200,70 1170,86 1191,25 1147,68 1006,25
;g’_ f 0,022 0,023 0,023 0,025 0,026 0,028 0,029 0,030 0,034
f‘ Fa 13,26 18,04 23,57 36,83 44,56 53,03 62,23 72,18 94,27
F. 64,51 66,55 68,91 74,56 77,86 81,47 85,39 89,63 99,05
\Y 18,23 21,27 24,31 30,39 33,43 36,47 39,51 42,55 48,63
g .F:r 670,72 678,13 693,62 838,23 912,53 889,86 905,35 872,24 764,75
E}_ f 0,023 0,025 0,026 0,029 0,031 0,033 0,036 0,038 0,044
53 Fu 22,95 31,24 40,80 63,76 77,14 91,81 107,75 124,96 163,21
Fr 68,64 72,18 76,26 86,04 91,75 98,00 104,80 112,14 128,45
\Y 22,15 25,84 29,53 36,91 40,60 44,30 47,99 51,68 59,06
g .F:r 552,21 558,31 570,24 690,12 751,30 732,63 745,38 718,12 629,63
E}_ f 0,025 0,027 0,029 0,034 0,036 0,040 0,043 0,047 0,055
: Fu 33,86 46,09 60,20 94,06 113,81 135,44 158,96 184,35 240,79
Fr 73,30 78,51 84,52 98,96 107,38 116,61 126,63 137,46 161,52
\Y 25,37 29,60 33,82 42,28 46,51 50,74 54,96 59,19 67,65
g 'F:r 482,11 487,43 497,85 602,52 655,93 639,63 650,76 629,96 549,70
%_ f 0,026 0,029 0,031 0,038 0,041 0,046 0,050 0,055 0,066
‘: Fu 44,42 60,46 78,97 123,40 149,31 177,69 208,54 241,86 315,90
Fr 77,80 84,64 92,53 111,47 122,52 134,62 147,77 161,98 193,54
\Y 27,91 32,56 37,21 46,51 51,16 55,82 60,47 65,12 74,42
g 'F:r 438,24 443,08 452,55 547,69 596,23 581,42 591,54 569,91 499,68
% f 0,028 0,031 0,034 0,042 0,046 0,051 0,057 0,062 0,075
E Fu 53,76 73,18 95,58 149,34 180,70 215,05 252,39 292,71 382,32
Fr 81,78 90,06 99,61 122,53 135,90 150,55 166,46 183,66 221,86
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Pucynok 2.2 — I'paguku TAroBoro 6asanca aBToMOOMIIS

2.3 IluHaMu4YecKasi XapaKTePUCTHKA aBTOMOOWJIA

(2.14)

Hannas  ¢gopmyna pacuera OajnaHca CHJ  TO3BOJSIET  pacCUUTaTh
«IMHAMHYECKHE  XapaKTEPUCTHKH OonMMaa W TMOCTPOUTH  3aBUCHUMOCTH
TUHAMUYEeCKOoro (akTtopa D B (QYHKIIMU CKOPOCTEH JBIKEHUS [JISi Pa3HBIX
nepegayax KOpoOKM Tiepeiad, OCHOBAaHHBIX Ha pacueTrax TMpH 3arpyske
aBTOMOOUJIS. »

JlanHbie pacyeTa npeacTaBieHbl B Ta0uIe 2.3 u Ha rpadukax pucyHka 2.3.

Jlnst yaeTa BIMSIHUSI MOMEHTA MPOOYKCOBKH BEAYIIUX KOJIEC, TUHAMUYCCKUN
(bakTop CIIEMHBIM CBOMCTBAM OIPEICIIACTC:

o _Coi¢ 1471508 .,
G, 2943 ’

Tabnuma 2.3 - JluHaMudecKue XapakKTeprUCTUKH pacyeTa

®, , parc JluHamugeckuii pakrop D
| 1l 1 v \Y VI
314,16 0,393 0,273 0,203 0,163 0,137 0,121
366,52 0,397 0,274 0,203 0,161 0,134 0,116
418,88 0,405 0,278 0,204 0,160 0,131 0,112
523,60 0,489 0,334 0,243 0,187 0,150 0,125
575,96 0,531 0,363 0,262 0,200 0,159 0,130
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628,32 0,516 0,351 0,250 0,187 0,145 0,115

680,68 0,524 0,354 0,250 0,184 0,139 0,106

«IIpomomkenue Tadmuipl 2.3

733,04 0,503 0,337 0,234 0,167 0,121 0,087
837,76 0,436 0,286 0,189 0,122 0,073 0,037
0,600
0,500 N\

0,400 ...-/
D 0,300 /\\ —
A S—7
0,200 W

tA‘ v
0,100

0,000 T T T T T T T 1
0,00 10,00 20,00 30,00 40,00 50,00 60,00 70,00 80,00

V, m/c

Pucynok 2.3 — JluHaMHu4YecKue XapaKTepUCTUKU MTepeaad TPAHCMUCCUH

2.4 PazronuHpie XapaKTepuCTHKH 00112

JIns pexxrMa «pasroHa ONPEAEISIIOTCS 3HAYEHUSI YCKOPEHUM MPU IBUKEHUU
aBTOMOOWJISI Ha TOPU3OHTAILHOM Yy4acTke pAoporu. llpemycmarpuBaercsi, 4TO
nopora o0mazaeT TBEPAbIM MOKPHITUEM  XOpOILIEro KauyecTBa. Pexum
MAaKCUMAJIBHOTO  WCIOJIb30BaHMS ~ MOIIHOCTH  JBHUrarelii W OTCYTCTBHUE
OpoOYKCOBKM  BEAYIIMX  Kojiec. 3HAUeHUs  YCKOPEHHM  OmpenensitoTcs

BBIPpAKCHHUCM »

j= % (2.15)»

[2]
TIe Onp =1+(5, +5, -UZ) — Ko OUIMEHT, YUNTHIBAIONINI BIMSIHHE
Bpamiaronmxcs Macc apurareis. OH onpeaensieTcs OTASIBHO TS KaXa0u

nepe1avn:
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Oypy =1+(5, +5,-U2)=1+(0,05+0,05-2,5%) =1,3625
Sop =14 (5, +5,-U2) =1+(0,05+0,05-1,75?) =1,2031
Ops =1+(6, +6,-U2)=1+(0,05+0,05-1,33%) =1,1384
S =1+(5,+5,-UZ) =1+(0,05+0,05-1,095%) =1,1099
Oyps =1+ (5, +5,-U2) =1+(0,05+0,05-0,9567) =1,0957
Oyps =1+ (5, +5,-U%) =1+(0,05+0,05-0,869°) =1,0877
Pe3ynbraThl pacuera yCKOpEHHI MpU pa3roHE MPEJCTaBIeHBI B Tabmuie 2.4 1 Ha
pucyHke 2.4 rpadukoB 3aBUcuUMOcTd j = f (V)

Tabnuna 2.4 — 3HaueHus: yCKOPEHHU pa3roHa

w, , paja/c YckopeHue j, M/c”
I I i v \ VI
314,16 2,648 1,729 1,201 0,892 0,700 0,573
366,52 2,675 1,741 1,199 0,878 0,674 0,538
418,88 2,734 1,774 1,211 0,873 0,655 0,507
523,60 3,371 2,199 1,503 1,078 0,799 0,606
575,96 3,695 2,414 1,649 1,177 0,864 0,647
628,32 3,584 2,322 1,560 1,080 0,753 0,530
680,68 3,642 2,349 1,558 1,055 0,711 0,465
733,04 3,482 2,221 1,438 0,929 0,575 0,317
837,76 2,975 1,831 1,091 0,583 0,214 0,064
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«Pucynok 2.4 — I'paduku ycKopeHUi aBTOMOOWIIS
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OOpaTHbIe ycKOpeHUs omnpeneistorces kak (1/]), a ux 3HaueHUsT 3aHOCSTCS B

CTOJIOIBI TaOMUIIBI 2.5. BennunHbl yCKOPEHUM CTpeMSTCS K HYJII0 IIPU CKOPOCTSIX

V, OMM3KNX K MaKCUMAaJIbHBIM, IIO3TOMY IJIdI PACYCTOB MOKXHO OI'PaHHYHUTLCA

ckopocTsiMu V= (0,8...0,9) Vax.»

Ta6nuna 2.5 — PacueTHble BEJIMUUHBI OOPATHBIX YCKOPEHUN

Bennunna, o6paTHas yckopeHu:o 1/j, c2/m

W, pay/

e PANE i T i vV v vib[2]
314,16 0,378 0,578 0,833 1,121 1,429 1,745
366,52 0,374 0574 0,834 1,139 1,483 1,858
418,88 0,366 0,564 0,826 1,146 1526 1,971
523,60 0,297 0,455 0,665 0,928 1,252 1,650
575,96 0,271 0,414 0,607 0,850 1,157 1,545
628,32 0,279 0,431 0,641 0,926 1,320 1,887
680,68 0,275 0,426 0,642 0,948 1,407 2,151
733,04 0,287 0,450 0,695 1,076 1,740 3,153
837,76 0,336 0,546 0,917 1714 4,679 -15,62
6,000

s

S 5,000

[*)

= /

S 4,000 |

g £

g 3,000

S

$ 2,000 \ X

| 2, = o

z [ \/ e |\

iy =— e s

o 1,000 T m —_—

O —— #_ -

0,000
10,00 20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00
V, m/c

«Pucynok 2.5 —I'paduku 3aBUCUMOCTEM 0OpATHBIX YCKOPEHUMN

2.5 Pacyer BpeMeHH M IIyTH Pa3roHa

Jlns  onpeneneHuss BpEMEHM M TYyTH pa3roHa OoiMa HMCHOJIb3YyeTCs

rpadoaHaTUTUYECKUH CITOC00. DTOT COCO0 3aKJIF0YAETCS B UCMOJb30BAHUN CYyMM

KOHCYHBIX BCJIMYWMH BMCCTO MHTCTPHUPOBAHUA:

Via 1 1
At = Li Tdv ~ (j_)i+1 '(Vi+1 _Vi)

CP

(2.16)

C »oTOM menpl0 Ha KaXJOM HWHTEpBaje KPUBOW OOpaTHBIX YCKOpPEHUM

CUMTACTCS, YTO YCKOPEHHE O0JIHIA SBIISETCS MOCTOSHHBIM MPH pasroue: [2]
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] = const, coorBercTBeHHO BeawunHbl (1/]) = const. X 3Ha4eHUs ONpPEIEISIFOT

COOTBCTCTBCHHO BBIPAKCHUS:

1 1/§).. +@/j
Jep 2
rac k — HHTCPBAJI OIIPCACIICHHOI'O IIOPAAKOBOI'O HOMEpA.

Ha rpaduke (1/)) B npemenax AV, TOYHbIC 3HAUYCHHS IUIOIIAJCH MEHSIOT Ha

.~ 1
BCJIMYUHBI IIOIMIAACH IIPAMOYI'OJIbBHUKOB, HMCIOIMUX Pa3MCPhbI AVi n (I—) , TAKUM
P

00pa3oM MPOU3BOIUTCS UHTETPUPOBAHUE MIPUOIMIKEHHBIM CIIOCOO0M:» [2]

At= (J.in WV, ~Vi) (2.18)

n
t, = A, t, = At +At,,t, =D A,
k=1
r7e t, — MHTepBaJl BpEMEHU Habopa CKOPOCTH OT Vi, 110 V;
t;, — MHHTCpPBAJI BPCMCHHU Ha6opa CKOpPOCTH OO0 Va.

3HadeHHsI MapaMeTPOB NPUBEACHBI B TabnuLe 2.6

Tabnuna 2.6 — [lapameTpbl CKOPOCTH U BPEMEHU MPU Pa3rOHE

Vv, M/C t,c
9,70 4,274
21,02 6,747
30,03 10,784
39,51 16,224
47,99 22,839
54,96 37,124
65,12 45,100
67,65 76,791
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«PucyHok 2.6 —3aBUCHMOCTh BpEMEHU pa3roHa 0onauaa

[lpy momomwm rpaduveckoro  uHTerpupoBanus  yukiuu  t=f(V)
aQHAJIOTUYHBIM CIIOCOOOM TPOM3BOIUTCS pacyeT IMyTH pa3roHa S OT CKOPOCTH
aBTOMOOUJIS.

[Tpu sTOM crocobe mpousBoauTcs pazouBka kpuBoi t=f(V) mpu momorru
BPEMEHHBIX HMHTEPBAJIIOB, HA KaXJIOM W3 KOTOPBIX OMNPEHCISIIOTCS» [2]
«COOTBETCTBYIOIINE UM CKOPOCTH V pi.

B unTepBasie Aty BbIYMCIIEHHAs IUIOHIAAL 3JIEMEHTAPHOTO MPSMOYTOJbHUKA
MPEICTABIISET MyTh, NPONUCHHBIM aBTOMOOMIEM MEXy OTMETKamu ty; u ty, mpu
JBY>KCHUU C TTIOCTOSTHHON CKOPOCTBIO Vo

[lnomaaer »IEMEHTAPHOTO MPSIMOYTOJIbHUKA MOXET OBITh BbIYMCIICHA
CJICTYIOIINM CITOCOOOM:

AS =V, - (t, —t 1) =V - AL, (2.19)
rane k=1...m — COOTBETCTBYIOIIMA WHTCPBAJILHBIM HOMEp, Korma m
omnpeaensercs kak (M=n).

Brruucnenue myTtu, NpoiIeHHOTO TIPU Pa3roHE OT CKOPOCTH Vo 10 CKOPOCTH
V1. S1=AS;, no ckopoctu V;. S;=AS1+AS,, 1o ckopoctr V. 5§, = T, AS, .

BolunciieHHble 3HaUY€HUS MTyTH pa3roHa 3aHOCATCS B Tabnuiy 2.7

Tabnuma 2.7 — 3aBUCUMOCTb ITyTH Pa3roHa U CKOPOCTH JIBHKCHUS

Va»[2] ) M/C ‘ S, M
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9,70 20,73
21,02 120,10
30,03 367,86
39,51 821,80
47,99 1536,26
54,96 2871,13
65,12 4558,95
67,65 7723,40
9000
S, m
8000
7000
6000
5000
4000
e P01
3000
2000
1000 /__....—
0 T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45
V, m/c
«Pucynok 2.7 — I'paduk myTu pasrona aBToMoOUJIs
2.6 MourHOCTHOM 0AJIAHC AaBTOMOOMIISE
VYpaBHeHHE MOIIIHOCTHOTO OaaHca:
N; =N, —N;p =N;+N +N;+N (2.20)

rge N, — TAroeas MOIIHOCTh, MOABOAMMAs K BEAyIIMM Koyecam, BT;
Ny =N, -7, =N, -0,91
N,, — MOIHOCTb, TEpseMas B arperaTax TpaHCMUCCUH, BT;

N;=F,-V — MOIIHOCTb, 3aTpaye€HHas Ha IPEOJOJICHUE CUJI CONPOTUBIICHUSA

KauyeHUIo KoJiec, BT;

N; =F -V — MOIIHOCTbH, 3aTpadyCHHas Ha MNOPCOAOJICHHE CHJI COIPOTHUBICHUS
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noxsemy (N, =0), Br;
Ng =Fz -V — MOIIHOCTb, 3aTpauy€HHas Ha IPEOJIOJICHHUE CHUJI COIPOTHBIICHUS
BO31yXa, BT;

N,=F,-V — MOIIHOCTh, 3aTpaycHHAas Ha MPCOJOJICHHE CHJIbBl HHEPLHUU
apromMobmis (N, =0), Br.» [2]

«/nst BBHIOpaHHBIX paHEe WHTEPBAJIOB IO YIJIOBOW CKOPOCTH KOJICHBAja
JIBUTATENII U CKOPOCTH aBTOMOOWIIS pPAcCUMTHIBAEM 3HAUEHHUS MOIIHOCTHOTO
OanaHca, 3amoiHsIeM Tabnuily 2.8 U CTpOUM rpapuKu.

BBepx ot kpuBoii N; oTkiajpiBaeM 3HAUYEHHS MOIIHOCTH COIMPOTHBIICHUS
Bo3ayxa N,.

Tabmauna 2.8 — Paccuntanuble 3HAYECHUS MOIIIHOCTHOTO OataHca

. par/er 2] 3000 3500 4000 5000 5500 6000 6500 7000 8000
Br 14,247 16,784 19,536 29,591 35,332 37,633 41,457 43,011 43,000

V, m/c 9,7 11,32 12,93 16,17 17,78 194 21,02 22,64 25,87
§ N_, «Br 12,230 14,430 16,834 25,477 30,498 32,450 35,772 37,118 37,196
é’ N_,xkBT [ 0063 0,095 0,149 0,292 0,388 0,504 0,641 0,801 1,195
- N 2 kBTt | 0598 0,709 0,825 1,076 1,212 1,357 1,507 1,674 2,032
V, m/c 13,86 16,17 18,48 23,10 25,41 27,72 30,03 32,34 36,96
§ N_, «Br 12,233 14,428 16,842 25,478 30,510 32,456 35,773 37,116 37,191
é N_,,KBT | 0184 0,292 0,436 0,851 1,132 1,470 1,869 2,334 3,484
) N, kBT | 0894 1,076 1,273 1,722 1,978 2,258 2,564 2,899 3,661
V, m/c 18,23 21,27 24,31 30,39 33,43 36,47 39,51 42,55 48,63
§ N_, xBr 12,227 14,424 16,862 25,474 30,506 32,453 35,770 37,114 37,190
E N_.xkBr | 0418 0,664 0,992 1,938 2,579 3,348 4,257 5,317 7,937
N 2 kBT | 1251 1,535 1,854 2,615 3,067 3,574 4,141 4,772 6,247

v, M/ 22,15 25,84 29,53 36,91 40,60 44,30 47,99 51,68 59,06
% N._, Br 12,231 14,427 16,839 25,472 30,503 32,456 35,771 37,112 37,186
g N_, kBt | 0750 1,101 1,778 3,472 4,621 6,000 7,628 9,527 14,221
" N, kBT | 1624 2,029 2,496 3,653 4,360 5,166 6,077 7,104 9,539
v, M/ 25,37 29,60 33,82 42,28 46,51 50,74 54,96 59,19 67,65
% N_. «Br 12,231 14,428 16,837 25,475 30,507 32,455 35,766 37,287 37,187
g N, kBt | 1127 1,790 2,671 5,217 6,944 9,016 11,461 14,316 21,371
’ N 2 kBT | 1974 2,505 3,129 4,713 5,698 6,831 8,121 9,588 13,093
;& : V, M/c 27,91 | 32,56 37,21 46,51 51,16 55,82 60,47 65,12 74,42
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N_. «Br | 12,231 | 14,427 | 16,839 | 25,473 | 30,503 | 32,455 | 35,770 | 37,113 | 37,186
N_.xkBt | 1,500 | 2,383 | 3,557 | 6,946 | 9,245 | 12,004 | 15,262 | 19,061 | 28,452
N, kBt | 2282 | 2,932 | 3,706 | 5699 | 6,953 | 8404 | 10,066 | 11,960 | 16,511

Nt kBT

«PucyHok 2.8 — MoiHocTHO 6anaHc

2.7 Pacuer TOIJIMBHO-3KOHOMHUYECKOI XapaKTePUCTUKU ABTOMOOWIIS

I[J'ISI MMOJY4YCHUA TOIJIMBHO-?KOHOMHYECKOM XapaKTCPHUCTUKKU  CIICAYCT
pacCCUuTaTh paCXxoJd TOIIMBA IIPHU IBHUIKCHUU aBTOMOOMJISI Ha BBICIIICH rnepeaadc 1mo
FOpI/I3OHTaHBHOﬁ aopore € 3aJaHHbBIMH  IIOCTOAHHBIMHU  CKOPOCTAMH  OT

MUHHUMAJIBHO YCTOMYMBOM JO MaKCHMaJlbHOM. Pacxom TOIuMBa ornpenensiercs mo

bopmyie:
R e @21
rae»  [2] «Cemin = 240T/(KBT-4) — MHUHUMaIBHBIA  YyIEIHHBIN
3¢ (HeKTUBHBIN pacxo TOIUIMBA;
p=0,72 KI/1 — MJIOTHOCTH TOTUINBA;
Ky =1,152-U? — 1,728 + 1,523 — ko3 pULMEHT, YUUTBIBAIOIIHAN

HN3MCHCHHUA  BCIIMYMHBI  YICJIBHOI'O 3(1)(1)6KTI/IBHOFO pacxoaa TOINIMBA B

3aBUCHUMOCTH OT CTCIICHU HUCIIOJIb30BaHN MOIIIHOCTHU

Ny+Ng,

hU= ;
Ny

Kg = 0,53-E% — 0,753 E + 1,227 — x03Q(ULHUEHT, yIUTHIBAIOLINI U3MEHEHUS
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BCIMYMHBI YACIBHOTO 3(1)(1)CKTI/IBHOI“O pacxoaa TOIINIMBA B 3aBUCUMOCTH OT We.»

[5]

We

E =

(2.22)

)
WeN
Pe3ynbTaThl pacueToB CBOJAMM B Ta0IHIly «2.9
Tabnuna 2.9 — Pe3ynpTaThl pacueTa TOIUIMBHO-I)KOHOMUYECKON XapaKTEPUCTHKU

aBTOMOOMIISD» [8]

We, pag/c V,, Mm/c Qs, 1/100 km
314,16 27,91 0,53
366,52 32,56 0,81
418,88 37,21 1,17
523,60 46,51 2,38
575,96 51,16 3,28
628,32 55,82 4,31
680,68 60,47 5,72
733,04 65,12 7,54
837,76 74,42 15,98

18
16
14
s 12
g 10
< 8
g 6
1
2
0
20 30 40 50 60 70 80
V, m/c

Pucynok 2.9 — ITyTeBoil pacxo/1 TOIIMBA
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3 KoHcTpyKTOpPCKUIi pa3ae
3.1 Texuuueckoe 3agaHue

3.1.1 HaumeHoBaHue 1 00J1aCTh IPUMEHEHHS Pa3pabOTKH

PazpabaTeiBaeMoe TmpucrocoOleHUE cTanenb IS COOPOYHBIX padoT
npoekta «@Popmyna-CTyIeHT» TO3BOJSET MaKCHMAaJbHO YIPOCTUTH IPOIIECC
CO3/IaHUsI U TEXHOJIOTUYECKOW cOOpKku aBToMOOMiIel. OcHalleHHe MOJbeMHHKA -
THJIPOLMIHHIIP MPSMOTO JISHCTBUSI.

OO6macTh MPUMEHEHHSI — JTA00PATOPHUS 10 TEXHUYECKOMY OOCITY)KHBAaHUIO U
PEMOHTY aBTOMOOMIILHOTO TPaHCTIOPTA.

3.1.2 llens 1 HA3HAUEHUE Pa3pabOTKU

Cramnenb-nmoibeMHUK Ky30BOB aBTOMOOMJICH MpeaHa3HayeH JJisi COOPOUHBIX
pabot mnpoekta «Dopmyna-CTyneHT», MNoabeMa OOJUIOB TMPU BBINOJHEHUH
PEMOHTHBIX paboT. Cxema ycTpoiicTBa Mpe/cTaBicHa Ha pucyHke 3.1.

3.1.3 Pexxumbl paboThl 00bEKTA

Cranens cOopouHbix paboT mpoekra «Dopmymna-CtyaeHT» IS MOabeMa
KY30BOB OOJIUJIOB pabOTAaeT B PEKUME BBIMOJHEHUS COOPOYHBIX U PEMOHTHBIX
paboT aBTOMOOWJII JO HOPMATHUBHBIX MapaMeTPOB MYTEM MPUIOKCHUS
pa3HOHAMpaBJICHHBIX ycunui. MicTounuku pa3padoTku

WNHCTpyKIUYU 10 SKCIUTyaTallMi U TEXHUYECKOMY OO0CTYKMBAHUIO YCTPOUCTB
JUISL CHATHS M YCTAaHOBKH JIETAJICH aBTOMOOMIICH.

3.1.4 YcnoBust dKCIuTyaTanuu pa3padoTKu

[IpennoxkeHHOE YCTPOMCTBO HE CJIOXHO MO KOHCTPYKLHMH, HE TpedyeT
OCOOBIX TEXHOJIOTMYECKUX MPUEMOB MpHU OOpalleHMM C HUM M BBICOKOU
KBATM(PUKAUKA PAaOOYUX MPHU €ro U3TOTOBIICHUU.

[IpoexkTpyeMoe yCTpPOMCTBO NPEAHA3HAYEHO [JIsI IOABEMA Ky30BOB
aBTOMOOUJIS.  YCTpPOMCTBO  MOMET  JKCIUTyaTUpPOBAaTbCS B MOMELIECHUSAX

nabopaTopuu, O3BOJISIS YIIPOCTUTH TexHOoruio TO u P moaBmkHOTO cocTasa.
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[IpoBenenue paboT MpeayCMOTPEHO BHYTPH OTAIJIMBAEMOTO MOMEIICHHS C
pexumoM temmneparyp oT +1°C 1o +35°C npu OTHOCUTENBHOM BIIaKHOCTH BO3yXa
He 6onee 80%, ucnonuenus Y XJI, karteropuu pasmenienus 4 no 'OCT 15150-
69[4].

VYerpoiictBo aiis  cOOpouHBIX paboT mpoekTa «Popmyna-CTyaeHT» MOXKHO
UCIIOJB30BaTh KAK B KA4eCTBE PEMOHTHOTO CTalels, TaKk M B KadyeCTBE
MOJJbEMHUKA.

YeTpoiicTBO Ui MorbeMa J0HKHO OTBEYATh CIICTYIONIUM TPeOOBaHUSAM:

- [IpocToTa KOHCTpYKIMK;

- Bricokast HaJIe)KHOCTD;

- Bo3amoxHOCTh IepeMenieHus maThopMbl TEIEKKH B BEPTUKAIIBHOM MJIOCKOCTH;
- BpiCcOKas yCTOMYMBOCTS;

- BO3MO>XHOCTb TPaHCIIOPTUPOBKHU TENEKKH 33 CUET MYCKYJIbHOM CHIIBI YEJIOBEKA;
- Hcknrouenne caMmonpon3BOIBHOTO ONPOKUIBIBAHUS TEIECKKH;

Bo03M0XHOCTH U3rOoTOBJICHUS B YCIOBUAX IMPCAIIPHUATHA.

1 — crotikn, 2 — mnatdopma 3 - OCHOBAHUE

Pucynox 3.1 — Cxema HamoJbHOTO TTOTbEMHHKA
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[TapameTpbl NOABEMHUKA:
['pyzonoasemuocts — 500 kr;
Bricora mogrema — 750 Mm;
Macca nogbemauka — 150 kr.

3.2 TexHuuyeckoe npeaioKeHue

Bce paccmaTpuBaemble aHaJOrM  JITAHHOTO MOJKJIAacca OTHOCATCA K
00OpyIOBAaHUIO JJIsi PEMOHTA, a 00Jee KOHKPETHO K MOABEMHHUKAM Il Ky30BOB
aBTomoOmneii. Ha mepBoM »9Tame MPOBOAUTCS TOUCK  CYIIECTBYIOIIUX
KOHCTPYKUMH ¥ MH()OPMALMOHHBIA 0030p MPOEKTHBIX pemieHuil. CyliecTByomue
KOHCTPYKLMH HEOOXOIMMO pacCMOTPETh M MPOAaHAIU3UPOBATh, HCXOAS U3
ycIoBUHA MOJA00pa M COOTBETCTBHUS TEXHHYECKOMY 3aJ[aHHI0. 3a0JIarOBPEMEHHO
BBISIBJISIFOTCS  HENOCTATKM KOHCTPYKIIMHM, KOTOpPBIE 10 BO3MOYKHOCTH HYKHO
YCTPAHUTh.

PaccmoTtpum 60see noapoOHO ONKMCaHuEe aHAJIOTOB U UX XapaKTEPUCTHK.

3.2.1 IonvemuuK HOXHUYHBIN mepensrxHOi Xilin-1-01

I[Mogsemauk HOxHUYHBIN Xilin-1-01 usroraBnusaercsa Oomee 15 ner. Panee
nogbeMHuK  HaspBasica  "Xilin-1-05".  Mogens  BBITOJHO  OTJIMYAETCS
OpPUTMHAJIBHOW  KOHCTpPYKIIMEH, oOecrneunBarome  yaoOHYH0  YCTaHOBKY

aBTOMOOWIISI 6€3 MCITOJIb30BaHMsI JOTTOJHUTEIBHBIX YCTPOUCTB (PUCYHOK 3.2).
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Pucynok 3.2 — I[Togpemunk HOHIUHBIHA " Xilin-1-01"

Pama mogpemumka Xilin-1-01 umeeT LEIbHOCBAPHYIO KOHCTPYKLHIO U
pa3Mepsl 10 HIMPUHE CMOTPOBOM KaHaBbI AJIsi TPY30BbIX aBToMoOumeil. OcHalieHa
JByMsl TIOBOPOTHBIMH KOJIECAMU, U JIBYMSI CHEMHBIMH CTOMKaMU OMOpPaMH B
MEepEeIHEN YacTH.

Ky30BHBIE 3aXBaThl PEryaupyIOTCs O IIUPUHE U JIJIMHE PEMOHTHPYEMOIO
aBTOMOOUJIS.

— ME¥KOCEBOE PACCTOSHHME MEXIY MEPEAHUMHU U 3aJHUMHU 3aXBATaMH OT
860 no 1420 mm (4 mecta ¢ marom 140 mm)

— [IHMPUHA pacrojoxeHus 3axsaToB oT 1060 mm 10 1755 Mm

OcHOBHasl 30Ha PEMOHTa PAcIoaraeTcsl HIKE JIMHUM THUIIA aBTOMOOWJI,
MO3TOMY YyJIOOHEE pPACMOJIOKUTh aBTOMOOWJIb Ha BHICOTE YAOOHON AJig padOTHI.
[Toporn ycTaHOBJIEHHOTO Ha CTamelb aBTOMOOWIS OYyIyT pacroJsiaraTbCsl Ha
BBICOTE
700 MM, TUHUS OKOH IpuMepHO Ha BbicoTe 1600 mm. [l paboThl ¢ BEpXHUMH
TOYKaMHU, MO>KHO BOCIIOJIb30BaThbCsl 3a€3JHBIMU TpanmaMd B KadyeCTBE ITOJCTABKU
[16].

3.2.2 IlogpeMHUK HOKHUYHBINA ObITOBOI Monenn TP-12

[Togpemank Moxemu TP-12 (pucynok 3.3) mpemHasHadeH IS JIETKOBBIX

aBTOMOOMJICH BCeX MapOK, UMEIOIINX OTOOPTOBKY ITOPOTOB.
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Pucynok 3.3 — I[Togpemunk TP-12 [17].

HoXHUYHBIE TOJBEMHUKH MPEACTABIAIOT COOOH JIBE TOPHU30HTAJIbHBIC
1aTOPMEBI € 3aKPETUICHHBIMHA MEX HUMHU cTOWKamMu. KOHCTpyKIus onupaeTcs Ha
mwiatpopMmy. I[IHEBMOOAIIIOH MOJHUMAET BEpPXHIOW IUIATGOpPMYy 3a CUET
pacCIIMPEHHSI SJIEMEHTOB TIPH IIOMOIIH ITHEBMATHYCCKON CHCTEMBL.
['py3onoabeMHocTh — 150 Kr;

Bricota nogrema — 700 Mm;
Macca nogsemunka — 70 K.

3.2.3 Ilogpemuuk aByxHokHUYHBIN [TE-10

KoHcTpyknuust CTOMKM 0O€credyrMBaeT BEPTHKAIBHOE IOJIOXKEHUE 33 CUET
HaIlpaBJIAIOIIMX onop. Pama mepemMernaercs BIOJIb KaHABBl U SBJIAETCS HECYLIUM

JIIEMEHTOM IMObEeMHHKA (PUCYHOK 3.4).

Pucynok 3.4 — Ilogpemuauk I1E-10
['py3onogbemuocTs — 200 KT
Bricora mogrema — 1450 mm;
Macca nogremanka — 96 kr.
AHamu3 ® OIEHKY HWH(pOpMAalMyd OCYIIECTBHM C IIOMOIIBIO METOIOB

WHXEHEPHOTO MPOTHO3WpoBaHus. [t aToro coctaBuM Tadmuiry 3.1, B KOTOpou
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yKa3aHbl OCHOBHBIE CPaBHUBAEMBbIC XapaKTEPUCTUKH W Ta0nuily 3.2 ¢ OLEHKaMHU

CTHELMAIUCTOB IO IKCILTyaTalluu 000pyI0BaHUSI.

Tabmuma 3.1 — TexHWYECKHE XapaKTCPHUCTUKH TOJbEMHHKOB KY30BOB
aBTOMOOMIICH
[TokazaTenu Xilin-1-01 TP-12 IT1E-10
IIpousBoaurens 3A0 «Cser» OAO «3b0O» | HIIO "Tpuo"
['py30onoabEMHOCTB, KT 1000 150 200
Bpewms noanéma, ¢ 60 20 45
Bpewms onyckanus, ¢ 20 10 30
KonmnyecTBO CHMIOBBIX
1 1 1
YCTPOUCTB, IIT.
Macca, kr 75 70 96
CtoumocTh, THIC.pYO. 25,5 31,6 29,9
Tabmuma 3.2 — OrneHka MOTPEOUTENBCKUX KadeCTB IMOJBEMHHUKOB KYy30BOB
aBTOMOOHMIICH
3] z Y
2 s | = 2 g
= :0 & o 5
3 = 28 42 = =
Mudp nogpemHuka X < 5 § < qm) o & =
5 = x | 2 = %E =
2 P = = o & = o S, 1) =
2 | 82| &B593s55|&| &
S o]l @ | A 5SS 58 A O
Xilin-1-01 9 9 8 8 9 7 8,3
TP-12 6 6 6 7 6 8 6,4
ITE-10 8 7 7 8 7 5 7,3
Cpennee 3HaueHUE 7,6 7,8 7,5 7,8 7,8 7,3

Jns nydinedl OUEHKHM MNPEUMYIIECTB M HEJOCTATKOB AHAJIOTOB, HUXKE

JIAaHHBIE MTPEICTABIICHBI B BUIE Auarpammbl (pucyHok 3.5) [8].
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'py3onogbEMHOCTL

Bec 4 Bpemsi nogbéma

Ycunme Ha Kplok CUnoBoro

ycTponcTea Bpemsi onyckaHus

MakcumanbHasi cuna Tar

KonnyecTtBo cunoBbIx yCcTpocTB
GaLuHn yemw

—&— SIVER B —#— CK-1 (CK-1A) AS45L1 ATIS DC-B06

Pucynok 3.5 — /luarpamma o1ieHKHd MOTPEOUTETHCKUX Ka4eCTB aHAIOTOB

[IpoBeasi KOHCTPYKTOPCKHUI aHalu3 MEPEUMCICHHBIX, BBIIIE KOHCTPYKIIUN
MO’KHO BBIJICIUTH HECKOJIBKO CUIIBHBIX CTOPOH:

1. Hanuune Bctpoennoro noasemuuka (I1E-10), yto mo3Bomsier ObICTpO
YCTaHOBUTh AaBTOMOOWJIb Ha TOJBEMHHK, «OOJErduTh MPOBEICHHUE CIIECAPHBIX,
MOHT@)XHBIX pPaboOT U T.A. paboT, a TakkKe HCIOIb30BaTh MOABEMHUK IS
mpoBeneHus npouux  pabot»[20], HE CBSA3aHHBIX C TPABKOM Ky30Ba
UCKJTIOYUTENFHO B KauyecTBE MOJBEMHUKA, MOBBICUB, TEM CaMbIM, YHU(DUKAIIHIO
pabouero mecra

2. KoHncTpykius pampl, TMO3BOJSIONIAs 3aKPENUTh CHIIOBYIO KOHCOJb B
Jr0060M MecTe, B TO uucie, Ha yriax kaHassl (I1E-10), uyTo mo3BossieT mpon3BOAUTH
Jt00bIe BUBI PalboT.

KoHcTpykTOopckoe peunieHue, pa3zpadarbiBaeMoe B JaHHOW paborte, Oynaer
3aKJTI0YAThCSl B OOBEAMHEHUU BBIIIICYKA3aHHBIX PEIICHUN B OJHON KOHCTPYKIIUH,
CO3/1aB, TE€M CaMbIM YAOOHYIO KOHCTPYKILMIO, MPEBOCXOMSIIYI0 aHAJOTHU II0
YHHUBEPCATHLHOCTH U YAOOCTBY 0€3 CYIIIECTBEHHOTO YAOPOXKAHUS CTOUMOCTH.

3.3 lIpenBaputebHbIi NPOEKTHBINH pacyer

3.3.1 Onpenenenrie NPUHIUNUATIBHON CXeMbl KOHCTPYKIIUU

Hcxons 3 ananmn3a pacCMOTPEHHBIX 00pa3IoB, MOKHO CJI€JaTh BBIBOJ, YTO

KOHCTPYKIUSA JOJIPKHA COCTOATHh U3 IIECTU OCHOBHBIX 3JICMCHTOB!
47



bazoBas pama, ucnosib3yemasl A1 MEPBOHAYAIBHOTO MO3ULIUOHUPOBAHUS
aBTOMOOWJII U1 MOHTa)ka CHJIOBOTO dJeMeHTa. Pama jomkHa UMeTh rabapuThl HeE
Menee 500x200 MM (Mcx0/1s1 U3 THIMOBBIX Ta0APUTOB CIIOPTUBHOTO aBTOMOOMIIS) U
UMETh y3KHE CTOPOHBI B BUJE Nosykpyra paaunycom 1000 MM (17151 BO3MOXKHOCTH
MO3UIIMOHUPOBAHMS CHJIOBOM KOHCOJIM TOJ YIJIOM K Ky30By). KanaBa nomxHa
JIONyCKaTh YCTAaHOBKY IMOJABbEMHUKA, TabapuTamu He MeHee 1400x970 (ucxons u3

pacMoJI0XKEHHS OMOPHBIX TOYEK OOJBIIMHCTBA JETKOBBIX aBTOMOOMIIEH).

1. Pama mnoabeMHuKa, WHCHONb3yeMas Uil YCTAaHOBKM aBTOMOOWJIS Ha
MO/TbEMHHK.
2. Onopbl moabeMHHKA (JODKHBI OOecrneurBaTh MOJBEM aBTOMOOWIIA Ha

BbICOTY He MeHee 600 MM ii BO3MOXKHOCTH CBOOOJHOTO BBIMOJHEHUS
OOJIBIIMHCTBA BUJIOB PadOT).
3. CusnoBoii a5eMeHT (10KHa UMETh BhICOTY He MeHee 800 MM HaJi ypoBHEM
paMbl, UCXO/Is1 U3 IPUHATON MaKCUMAIbHOU BBICOTHI aBTOMOOMIIA).
4, [MaapouunuHIp NoAbEeMHUKA.

B pamkax naHHOW pabOThl JOJDKHBI OBITH PEIICHBI  CIEAYIOIINE,

HaWBaKHEUIIINE AJI1 OIIPEACIICHUS ITapaMETPOB KOHCTPYKIHUH, BOIIPOCHI:

1. Bri6op ruppornuauHapa nobeMHIKA

2. [IpoyHOCTHOI pacuer paMbl

3. [IpounocTHO¥ pacdyer T1IaTGOPMBI M OCHOBHBIX HArpyKCHHBIX €€
SJICMEHTOB.

3.4 PacueTbl 0CHOBHBIX 3JIEMEHTOB KOHCTPYKIMHU

3.4.1 Pacyer Ha MPOYHOCTH OCHOBHOW PaMbl

Pama mnpencraBisier coOOi CBapHYIO KOHCTPYKIIMIO M3 CTaJIbHBIX TPYyO
KBaJIpaTHOroO ceueHus. Harpysku, IeNCTBYIOIME HA paMy — BEC PEMOHTUPYEMOIO
aBToMoOMIsl. Hanbonbiass Harpy3ka MPUXOJIUTCS Ha MPOAOJBHYIO YacTh pPaMbl.
MakcuManbHbli  BeC OT OCH aBTOMOOWIS mpumeM paBHbIM 500  Kr.
CrnenoBarenbHO, Harpy3Ka Ha pamy cymmapho ¢ cuioit B 5000 H. ITpusens cuiy,

BO3JCHCTBYIOIIYI0 B JIByX TOYKax K pE3yJbTUPYIOUIEH, COCTABUM PACUYETHYIO
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CXeMy:

P=25000H
R.4 l Trg
A oB

150 150 |

12500
Q, H
0 [TTTT]0
12500
1875000
0 0
M, H*cm

Pucynok 3.6 — Dmiopsl BHYTPEHHUX CHIIOBBIX (DAKTOPOB

CuHauana HGO6XOI[I/IMO HaWUTU PCaKIH B OIIOpax.

2F, =0 (3.10)
R,—P+R; =0 (3.11)
Bropoe ypaBHeHue:
XM, =0 (3.12)
—150P + R; -150-2=0 (3.13)

N3 nepBoro ypaBHeHus
R, =P —Ry; =25000-12500 =12500H
N3 BTOpOro ypaBHeHUs

R, = 150 _19500H
1502

Ha ocHoBaHWY BBIYHMCIICHHBIX PEAKITUN MOKHO CTPOUTH IMIOPHI BHYTPECHHUX
CUJIOBBIX (JaKTOPOB.
[TpuaMaeM UCIOJIb30BaHUE B KOHCTPYKIIMH YEThIpeX (110 JABE HA CTOPOHY)

cTatbHBIX TpY6 3 Matepuana CT3 kBaapatHoro ceuenns 80X6W, = 38,46 cm®, [o]
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= 1250 xrc/em?. [14]

187500

= ye3846 1218,8 <[1250]. CnenoBarensHO, ycioBUE NPOYHOCTH

Torma: o

BBIMIOJIHAETCS.  3amac  MPOYHOCTH  CUMTAETCS  JOCTATOYHBIM, YTOOBI HE
UCIOJIb30BaTh TPyOy OOJBIIEr0 CEYEHHUs, TaK KaK 3TO NPUBENET K yAOPOKAHUIO
KOHCTPYKIIMH.

3.4.2 Bp160p ruapolriIMHIpa

Brb16op rugponunuHapa oCyiecTBISETCS UCXOA U3 HEOOXOAUMOTO YCHIIUS
Ha CHJIOBOE YCTPOWCTBO. PaccMaTpuBas aHaJIOTMYHbIE KOHCTPYKIIMH, TPUXOIUM K
BBIBOZY, uTO ycwius B 2,5 T wim 25000 H gomkHO OBITH JOCTATOYHO ISt
BBITIOJIHEHUS PabOT, [JIi KOTOPBIX TMpeJHAa3HaueHa KOHCTPYKIuA. Tak xe
HEOOXOJMMO y4YeCTh, YTO IIWUIMHIAP paCIoiaraeTcs IOJa TPSIMBIM YIJIOM K
wiatdopme. COOTBETCTBEHHO, BCE YCHIIME IMWIMHAPA (COOOpPa3HO MPOEKIMH CHUJT
Ha TOpPU3O0HTaJdh) OyJeT HampaBiIeHO Ha ToJe3Hylo padoty. Kpome Toro,
maTdopMa ¢ TOUKH 3PCHHSI MEXAHHUKH TIPEACTABISIET COOOH phIYard, U Iiedo CHi,
NpWIaraéMbeIX HUWIMHAPOM K Tutatrgopme, OyAeT OTIMYAThCS OT IUieya CHIL,
MIPHTaraeMbIX OMOPaMHU K Ky30BY aBTOMOOMIISL.

[TockonbKy KOHCTPYKIIMS HE OIpeAeisIeT KaKuX-THO0O OTpaHWYCHUA Ha
BBIOOp yIJla YCTaHOBKHM LMJWHIpPA, B paMKaxX JaHHOW pabOThl Jisi MPOCTOTHI
pacyeToB MPUMEM YTOJl MEXKIYy INTOKOM IWIMHApPA W BepTUKAIbIO Oamram B 90
rpagycoB. Torma cuia, HEMOCPEACTBEHHO YYACTBYIOIIAs B TOJIE3HOW pabore,

JI0JDKHA OBITH paBHA:

F =F

* _ *
oo COSQ = Fm

X —

N

(3.12)
Fu = Fy *1,16 = 35000*1,16 = 40600/

Pa3Huiia MOMEHTOB B Ka)KJIOM KOHKPETHOM Ciiy4ae OyneT pa3iMuHOM, IS
pacdyeToB MNPUMEM COOTHOIICHUE TIjIeya 3aKpeIUICHHS I[UIMHIpa K UIWPUHE

mwiatgopmbl kak 1/1. Takum oOpa3zom, nnsi coxpanenust cuibl B 25000 H,
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JEHUCTBYIONEH Ha Ky30B aBTOMOOWJIS, CHJIAa BBITAJIKMBAHMS INTOKA IWJIMHIPA B
UTOTE JIOJKHA OBITH PaBHA!
En = Fogy * 3 = 25000 3 = 75000H

Br16op ruapomMHIpa MOaEMHUKA HEOOXOAMMO HAa4daTh C ONPEACIICHUS
yrijla yCTaHOBKU IIIMHAPA (IMO0 HECKOJBKUX LHWJIWHJIPOB) K MIOCKOCTH MObEMA
Py MUHUMAJILHON BBICOTE IUIOIIAAKU (TaM, TJE CUJIbI MOJbeMa HauOOJbBIINE),
9TOOBI  OMNPEACIUTh HEOOXOAMMOE YCWINE HCXOMId U3 TMPOCKIUUA  CHIIBI
BBIZIBUKEHUSI INTOKA. Tak jke, HEOOXOAMMO OMNpENEIUTh MECTO KperieHUs
UWIMHApPAa K OmopaM MOJbEMHHKA, 4YTOObl HMMETh BO3MOXKHOCTH PacCUUTATh
MOMEHT CWJIbI TIogbeMa. VX0 U3 MpakTUKK MPOCKTUPOBAHUS U MPOU3BOJCTBA
MOJOOHBIX YCTPOMCTB, UMEIOIICHCS Ha HACTOAIIMNA MOMEHT, OINPEICIUM YTOJ
YCTAHOBKM IWJIMHApPA B HIDKHEM TMOJIOXKEHUU B 15 TpaaycoB, a KperieHue
MUJIMHApPA B TOYKAX HA paMe M rnocepeanne onopsl. [Ipu ycioBum MakcuManbHOM
BEIMYMHBI MoAbeMa ruiomaaku B 600 MM mnpu coxpaHEeHUH O€30MacHOro
MAaKCHUMaJIbHOTO YIja PAacIOJ0XKEHHsS ONOpbl K IUIomaake B 45 rpaaycoB B
BEPXHEW TOYKE MOABEMA, ONIPEACIIUM Pa3MEPHI OMOPHI OIbEMHUKA.

Yeunve Ha MTOKE TUAPOUMIMHApA HAMNPSIMYK0 3aBUCUT OT MOIIHOCTH
Hacoca, MPUBOJSIIETO B JABWKECHHUE MOPIICHB. [ mpoekTa MpUHUMAETCSl HAcoC,
MOITHOCTRIO He Oosiee 70 MIla (mmm 713,8 xrc/cm?) Bo u30ekaHUE YPE3MEPHOTO
YAOpPOXKAHUS KOHCTPYKIMU. BblunchsgeTcss nuameTp TUIPOIMIMHAPA HUCXOAS W3

crieayromieit hopMyJIb:

D — yuun (3 ] 13)

rac me- YCHUIIMEC BbBITAJIKHMBAHHWA INTOKA HOWIXMHAPA, pP- HOMHHAJIBHOC

nasnenue, n - KIIJI, paBubiii 0,95

4*12180
D= \/ =65,27 MM

~\314*70*0,95

Takum 006pazom, HUIUHAP TOJDKEH UMETh TUaMeTp MOpIIHs He MeHee 70 MM

1 ObITh paccunTaH Ha pabodee nasienue B 70 Mlla.
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B kagectBe mnportotumna BwiOMpaercs ruapoumnuHap RC-70. uametp
nopiHs 70 Mm, Xon mtoka 632 MM, pabouee nasienne — 70 MIla.[19]:

3.4.3 IIpouHocTHOM pacyeT mIaThOPMBI

CorynacHo yCJOBHSIM TMPOCKTUPOBAHMS, MaKCHMalbHas Harpyska Ha
mwiatgopmy coctasiser 2500 kr win 25000 H. CooTBeTCTBEHHO, Ha KOHCOJb
m1aTdopMbl OyIeT MelCTBOBATh MPOTHUBOIIOJIOKHO HAPABJICHHAS CUJIa PEAKIUH,
Harpy»as miargopmy Ha U3ruo.

F,., =121800*sin 60 =105481,98 H ~105500H

[TpuaMMaeM AJi1 MCTOJIB30BAHUS B KOHCTPYKIUU JBYX CTalbHBIX TPYO U3
marepuana Crt3 xBagpatHoro cedenusa 180x10W, = 350,44 ev®, [o] = 1250
kre/em’. [14]

866340

=———=1236,07 <[1250] .
= %350 44 [1250] CrnenoBarenbHO,  YCIOBHE

Torna: o

IPOYHOCTH BBITIOJIHSETCA.
Kpome pacuera Oamku Ha H3ru0 HEOOXOAMMO MPOBECTU PpACUYET OCH
KpeIIeHHsI pojIMKa Ha cpe3 IO cienyromiei popmyie:
4S

X1k 9%
T*i*z*7,

d=

(3.14)
rjae: d-muaMeTp OCH B MM;
S - Harpy3ka Ha cpe3 B Mlla;
| - YHCII0 TJIOCKOCTEH cpe3a;
Z - KOJIMYECTBO OCEH;
TCp - AOIYCTUMOE HamnpsiKeHue Ha cpe3 B Mlla.

JInst ocu KperieHus: poJIMKa, MPU YCIIOBUU M3rOTOBJIEHUS €€ 3 ctanu 40X

*
d :\/ 4725133 =17,98 MM

314*1*1*330
[TIpumem nuamerp ocu B 20 MM, yUUTBIBas 3a11ac MPOYHOCTH.

JInst ocu KperieHus poJIMKa, MPU YCIIOBUU M3TOTOBJIEHUS €€ u3 ctanu 40X
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= 25,43 MM

d= 4*50267
314*1*1*330
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4 Be30macHOCTh M DKOJOTHYHOCTHh TEXHHYECKOI0 00bEKTA

4.1 KOHCTPYKTHBHO-TEXHOJIOTHYECKASA XapAKTEPUCTHKA 00beKTa

«OxpaHa TpyJa MpeacTaBisieT co00M cUCTeEMY ITPABOBBIX, OPTaHU3ALUMOHHO-
TEXHUYECKUX,  COIMAIbHO-3KOHOMUYECKUX,  CAHUTAPHO-TUTUEHUYECKUX U
J1e4e0HO-TTPO(YUIAKTUIECKMX MEPONPUATUN U CPEACTB, KOTOPbIE HAIlpaBJIEHbI Ha
NOJIepKaHUEe 370pPOBbsI M OOECIEeYeHHe TPYJOCIOCOOHOCTH PabOTHHUKOB
npeanpusTus B pabodee Bpems.

Hapsiny ¢ CcOBEpIICHCTBOBAHMEM TEXHOJOTHI TEXHOJIOTUSA IIOCTOSIHHO
BO3pacTalOT TpeOOBaHMS sl TOAJEPKAaHUSA 3A0POBbsI U TPYAOCIOCOOHOCTH
yenoBeK. C 3TOH 1eNbl0 Ha NPEANpUATHSAX CO3/AI0TCS CIIy:KObl OXpaHbl Tpy[a,
IOTOM YTO TIOJHOCThIO O€30MacCHBIX IMPOU3BOACTBEHHBIX OOBEKTOB HE
cymecTByloT. K OCHOBHBIM 3ajjlayaM OXpaHbl TPyZa MOYKHO OTHECTHU CHU)XCHHE
BEPOATHOCTH TMOPaXEHUs WM 3a00jieBaHHE padOTaIOLIEro, a TaKKE CO3JaHHue
KOM(OPTHBIX yCIOBUH TpyZa, o0ecreunBaronmx HauOOJIbIIYIO
MPOU3BOAUTEIBHOCTD.

daxkTop, AEUCTBHE KOTOPOIO MPUBOAMT K TPABME WM JPYTOMY BHE3AITHOMY,
pPE3KOMY YXYAIICHHUS 3[0pOBbsl, HA3bIBAIOT ONACHBIM IPOU3BOJICTBEHHBIM.
daxTop, AEHCTBHE KOTOPOTO NMPUBOAUT K CHHIKEHHIO PabOTOCHOCOOHOCTH WIIH
3a00JIeBaHUSIMH, Ha3bIBAIOT BPEIHBIM MTPOU3BOICTBEHHBIM.

CoBpeMeHHoe» [4] mnpennpusitue B «CBOEM COCTaBE HMMEET OOJIbLIOe
KOJIMYECTBO TEXHUYECKUX M DHEPreTHUYECKUX CHCTEM, KOTOPBIE OKa3bIBaOT
HEraTUBHOE BJIMSHUE HAa OKPYKAWOIIYI0 Cpely M YeJoBEeKa. IJTO CIOKHbBIE
TEXHUYECKUE CHCTEMBI, UMEIOIINE B CBOEM COCTAaBE KOJIMYECTBO IMOABWKHBIX U
PEXYIIMX YacTel, KOTOpble 00JIaJal0T BBICOKMM YPOBHEM 3ara3oBaHHOCTH H
nbieoOpazoBaHus [5].

4.1.1 PaGouas 30Ha

OmnacHble 1 BpeIHbIE MPOU3BOICTBEHHBIE ()aKTOPHI Ha paboyeM MOCTY
duznueckre GakToOpbl MOKHO PA3ACIUTh HA CIAEAYIOIINE:

® IBMKYIIUMECA MAallIMHbI 1 MEXAHU3MBbI;
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®IOJIBIDKHBIE YaCTH MPOU3BOJACTBEHHOTO OOOPYJOBAaHUS W TEXHHUYECKOU
OCHACTKH;

e [IepE/IBUTAIOIIIMECS U3JIETUs, ICTAIU, Y3JIbl, MATEPUAIbI;

® [IOBBIIIIEHHYIO 3aMbUICHHOCTh U 3ara30BaHHOCTb BO3/lyXa pabouei 30HbI,

®IOBBIIIICHHYI0  WJIM  [OHWXEHHYI0  TEeMIEeparypy  IOBEpXHOCTEH
000pyI0BaHUs, MATEPUAJIOB;

®[IOBBIIICHHYIO WJIM MMOHUKEHHYIO TEMIIEpaTypy Bo3ayxa paboueid 30HbI;

®[IOBBIIIICHHBIN YPOBEHb IlIyMa Ha pab04yeM MECTE;

® [IOBBHIIIICHHBIN YPOBEHb BUOpAIIUY;

®MIOBBINICHHBIN YypPOBEHb YIbTPa3BykKa M HH(PPa3BYKOBBIX KOJIEOAHMUIA;
MOBBIIIIEHHOE WJIU TOHUKEHHOE OapOMETPUUECKOE JaBJIeHUE B paboueii 30HE U eTo
pEe3KOE U3MEHEHUE;

® (TIOBBIIICHHYIO WJIM TIOHWKEHHYIO BJIQXXHOCTh BO3/lyXa, HOHU3AIHUIO
BO3JlyXa B paboueit 30He;» [26]

®OTCYTCTBHUE WJIH HEJIOCTATOK €CTECTBEHHOTO CBETA;

®HEJIOCTATOYHYIO OCBEIIEHHOCTh paboueii 30HbI;

® [TOHIKEHHYIO0 KOHTPAaCTHOCTb;

® ITOBBHITIICHHYIO IPKOCTh CBETA;

®OCTPBIC KPOMKH, 3ayCEHITBI M IMIEPOXOBATOCTh HA TTIOBEPXHOCTIX 3arOTOBOK,
WHCTPYMEHTOB U BCETO 00OPY/I0BAHMSI.

Xumuueckre (GaxTopbl NENSAT B 3aBUCHUMOCTH OT XapaKTepa U CTEIEeHH
«BO3JCHCTBUS HA OpPTaHU3M YEJIOBEKA:

® TOKCHYECKHUE;

e pazipaxarolrue;

® CCHCHUOMTU3UPYIOIIINE;

® KaHI[EPOTCHHBIC,

e MyTarcHHBIC

XuMHuueckuil (DaKTOphl BIUSIOT HAa PENPOAYKTHBHYIO (DYHKITUIO YEIIOBEK.
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Takxe BO BpeMsl MONAJaHusl B OPraHU3M YeJIOBEKAa BO3JIEHCTBYIOT Ha» [2] opraHbl
JbIXaHUS, JKEIYJOYHO-KUIIEUYHbIM TPaKT, KOXHBIE TIOKPOBbI U CIU3HUCTHIC
000JIOYKH.

K ncuxodu3nonaornaeckum OTHOCAT cleayromue GakTophl:

epusnueckre TmeEperpy3ku Ha yenoBeka (ObIBAIOT CTaTHYECKUE U
JTUHAMUYECKH );

®HEPBHO-TICUXMYECKHE TMEpPEerpy3k Ha 4eloBeka (BbLACISIOT)  [2]
YMCTBEHHOE NEpEHANpPsHKEHHE, MEPEHANPSKEHUE aHAIUN3aTOPOB, MOHOTOHHOCTh
TpYyJa, SMOLIMOHAJILHBIE TIEPETPY3KH).

CrnenuajbHasi OLleHKA YCJIOBHIl TPyAa

CnenumanpHas OLEHKA YCIOBHM TpyAda — KOMIUIEKC MEpPONPHUATHUA 10
uJeHTUUKAIIMY BPEAHBIX U (MJIM) OMACHBIX (DAKTOPOB MPOU3BOJCTBEHHOMN CpEIbl,
U TPYJOBOTO MpoIlecca U OLIEHKE YPOBHS UX BO3/ACHCTBUS HA paboTHUKA. OOImMMU
MOJIOKEHUSIMU cielUaNIbHOM OlleHKH N 426-D3 [26] sBasArOTCS:

e [IpoBegeHue OIIEHKHM COBMECTHO paboTojareisiMu W opranuzamueit. C
LEIbI0 OpPraHU3alUy MPOLEAYPhl OPraHU3alUKd U MPOBENCHHS OLEHKU YCIOBHUI
TpyJa paboToaaTeb, UCXO U3 CIEU(UKN CBOCH JESITEIIbHOCTH, YCTAaHABIMBACT
(ompenenser):

a) TOPSIIOK CO3JaHusi U (PYHKIIMOHUPOBAHUS KOMHUCCHUU IO MPOBEICHUIO
CHEIUaIbHOW OIICHKM YCJIOBHH TpyJa, a TakXe IMpaBa, OO0S3aHHOCTU W
OTBETCTBEHHOCTbH €€ YJICHOB;

0) 0COOEHHOCTH (PYHKIIMOHMPOBAHHUA KOMHUCCHUM TIO  MPOBEACHUIO
CHEIMAIbHOM OIICHKM YCJIOBHM Tpyla TMpU HAIMYUKA Yy paboTojaTess
000CO0JICHHBIX CTPYKTYPHBIX MOJpa3/IeICHUIT;

B) OpraHU3alMOHHBIN MOPSIOK MPOBEICHHUS CIIEIUATBLHON OLICHKH YCIOBUH
Tpyaa Ha pabouyux MecTax paboTojaTesss B 4acTH JCATEIbHOCTU KOMHCCHHU IO
MPOBEJCHUIO CIIENUAIBHON OLIEHKU YCIIOBUM TPYAa;

T') MOPSAOK OCYIIECTBICHHS 0TOOpa M 3aKITIOYCHUS TPAXTAHCKO-TIPABOBOTO
JIOTOBOpA C OpraHu3alueil, MpoBOASAIICH CIEeNHATbHYI0 OLEHKY YCIOBUW Tpy[a,

YYUTHIBAIOMIMK HEOOXOJAMMOCTh TPHBJICUECHUS K JaHHOW paboTe HamboIee
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KOMITETCHTHO! B OTHOIIICHUH BUJA JACSITEILHOCTH pabOTOIATES;

1) TIOPSIAOK YPETryJIUPOBaHUS CIOPOB MO BOIMPOCAM CHEIUAIbHON OIEHKU
YCIIOBUU TPY/Ia;

€) MOPSAOK HCIOJIb30BAaHUS PE3YJIbTATOB CIEIUATBHON OIEHKH YCIOBHI
Tpyaa.

e CrienvasibHasi OLEHKAa MPOBOJUTCS 1O METOOUKE YTBEPKIAECHHOMN
dbenepaabHBIMU OpraHaMU UCIIOTHUTEIBHOM BIACTH;

e llccnenoBaHuIO M U3MEPEHHUIO MOJJIEXKAT: YPOBEHD 3BYKa, OCBEILICHHOCTb,
MaccoBasi KOHIIEHTpAIMs a’po30Jieil B BO3Jyxe pabouell 30HbI, HAMPSKEHHOCTD
TPYAOBOTO MpOIIecca, KOHIEHTPALUs XUMUYECKUX BEIIECTB, BUOpaIIUs.

4.2 UnenTudurkanusi IpOU3BOACTBEHHO-TEXHOJIOTHYECKUX H

IKCILIYATAIIMOHHBIX NMPO(ecCHOHATIBLHBIX PUCKOB

B miporiecce BeimoHeHNs paboT Ha pabOTHHKA MOTYT BO3/ICHCTBOBATH
OMMaCHbIC M BPEIHBIC IPOU3BOJCTBCHHBIC (DAaKTOPHI, B TOM YHCIIC: OTpPaBJICHHUEC
TOKCUYECCKMMH BEIICCTBAMHM, «3ara30BaHHOCTb IOMEIICHHS W padodveld 30HEI;
TI0Kap; B3pHIB; MMaJICHHUE YEIOBEKA U TIPEIMETOB C BBICOTHL)» [27]

VcTOYHUKY BOZHUKHOBEHUS 3THX (haKTOPOB:

®HCHCITPABHOCTh T'a30BOTO O0OPYIOBaHUS aBTOMOOWJIS WMJIM HEIpaBWIJIbHAS
€T0 IKCIUTyaTaIlus;

®HCHCIIPABHBIA WM HE [0 HA3HAYCHHIO TMPUMEHEHHBIH WHCTPYMEHT,
OCHacTKa, 000pyI0BaHUE;

HeiicTBre (HakTopoB:

® HATMYMEC TOKCHUYECKMX BEIIECTB B «BO3IyXE YMCHBIIAET B HEM
cofepKaHue
KHCJIOPOJIa, YTO MPUBOJUT K OOMOPOUYHOMY COCTOSHHIO;

® MPUMEHEHUE HEUCITPABHOTO MHCTPYMEHTA, MPUCIIOCOOICHHH, a TaKkKe
HecoOIroIeHne TpeboBaHM 0€301MacHOT0 MTPOU3BOICTBA PA0OT MOXKET
IIPUBECTH K TPABMUPOBAHUIO PAOOTHHUKOB;

e HapymeHue IlpaBun moxapHOW O€30MaCHOCTH MOXET TPUBECTH K
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1okapam 1 B3pbIiBam» [27]

4.3 Texuuueckue MEPLI, IPUMEHSIEMBIC N1JId CHUKCHUSI PUCKOB

NMpo(decCHOHAILHOI0 XapaKkTepa

YcnoBus TpyAa Ha pabodyeM MECTe 10 CTETIEHHU BPEIHOCTH U OTIACHOCTH

Jlnis ompesienieHust yCIoBUI Tpyla HEOOXOAMMO YCTaHOBUTH, KAKHE BPEIHBIC
u (WIM) OmacHbIe MPOU3BOJCTBEHHBIE (DAKTOPHI BIUAIOT Ha pabounx, Ha
npou3BoACcTBe (Tabnuna 4.1).

Tabmuua 4.1 - BpenHble U omacHble NPOU3BOJCTBEHHbIE (AKTOPHI Ha

Y4aCTKC JUAIrHOCTHKHU

HaumeHoBaHHE BPEIHOTO U OMACHOTO (PaKTOpa MPOU3BOJACTBEHHOMN CpeIbl
U TPYJOBOTO Mpoliecca

1 Hlym

2 JloxanpHas BuOpanus

3 HenoHM3upyromnme u3aydeHus
4 Xumudeckuit hakTop

S Tsxects TPYIOBOTO Mpoliecca

YcaoBus Tpyna mo kiaccy (MOJKIACCY) YCJIOBUM TpyJa MPU BO3JEHCTBUM
BUOPOAKYCTUUECKUX (PAKTOPOB OTHOCATCS B COOTBETCTBUM C TpeOOBaHUSIMU
npukasy Muntpyaa Poccun Ne 331 [29] (Tabnuma.4.2).

Tabmuma 4.2 - OrtHeceHue yCIOBUH Tpyda TpH  BO3ACHCTBUH

BUOPOAKYCTHUUECKHUX (DAKTOPOB

Bun tpynosoit Knacc (moakinacc) ycnoBuii Tpyna
NesITeNIbHOCTH, pabouee JomycTumblii Bpennbiii OmacHbIN
MECTO 2 3.1 3.2 3.3 3.4 4

[Iym™m, DKBUBAJICHTHBIN

| poneits snyxa, ABA <80 >80 >85 >05 >105 >115
Bubparus JIOKaJIbHaA,

SKBUBAJICHTHBII <126 >126-129|>129-132|>132-135|>135-138| >138
KOPPEKTUPOBAHHBIN
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YPOBEHB

BUOpoycKopeHus, 1b

[Tpu mpoBeeHNN PEMOHTHBIX PabOT HA MOTOPHOM YYacTKE KOHIICHTPAIIHSI
BpPEIHBIX TAa30B B BO3AyXe pabodeil 30HBI COOTBETCTBYET MOJKIIACCY 2 BPEIHBIX
yCJIOBUM TpyAa. YCIOBUS TpyJda Mo Kiaccy (MOAKIAcCy) YCIOBUM TpyAa MNpHU
BO3JICHICTBUY HEWOHHU3UPYIONINX HW3Iy4YEHUH OTHOCITCS B COOTBETCTBHH C
[Tpunoxenuem Ne 17 [28] (Tabmmma 3.3).

Tabmuua 4.3 - OrtHeceHue YyCIOBUM Tpylda TMpud  BO3JAEHCTBUU

HEMOHU3UPYIOMIKX (PaKTOPOB

Bun tpynosoit Knacc (nmoakiacc) yciaoBuit Tpyna
AEATENBHOCTH, PAOOYEe |10y crymprit Bpenuebiii OnacHelit
Meeto 2 3.1 3.2 3.3 34 4
DNEeKTPUUYECKHE OIS

MpoMbIIUICHHOHW yacToThl | < [IJ[Y <5 <10 >10 - >40

(50 I'm)
MarauTHbIe OIS <1y

MIPOMBIIIIICHHOW YaCTOTHI - <5 <10 >10 - -

(50I')

VYcnoBus Tpyna mo kiaccy (IOAKIAcCY) YCIOBUM Tpyda MpU BO3JEHCTBUU
XUMHUUYECKOTO (hakTopa OTHOCATCS B cooTBeTCTBUU ¢ [lpunmoxkenuem Ne 1 [29]
(Tabmuna 3.4).

Ha yuvactke TP r1y1aBHBIM HCTOYHMKOM XUMHWYECKHUX BELIECTB SIBJIFOTCS
orpaboraBmme ra3bl. OHU cOlEp)KaT BpeIHble XUMUYECKHE BEILECTBA PA3IMYHON
ornacHocTu (okcun yraepomaa CO, okcuabl azora NOx, mapadusbl, oieduHBI,
apomatuku U 1p.). Ho, yuuteiBast 1o, 4T0 pabOThl HA Y4YacTKE MPOU3BOAATCS MpHU
He3anmyuleHHOM jaBurartene (MuHuManbHOe Bpemsi paOoThl MpH BbE3/E/BBIE3NE), a
caM y4YacTOK OOOpyJOBaH MECTHOW BEHTWIAIIMOHHONW CHUCTEMOH, TO MOXKHO
YTBEPKIATh, YTO YCJIOBHSA TpyJda OTHOCATCS KO 2 KIAcCy YCIOBHM Tpyaa —
JOITyCTUMOMY .

Tabnuua 4.4 - OTHeceHHe YCIOBHM TpyJa NMpH BO3ACUCTBUM XMMHYECKHX

dakTopoB

Bun tpynoson Knacc (moakiacc) yciaoBuit Tpyaa
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NesTeIbHOCTH, padouee | lomycTumprit Bpennsrit OnacHslit
MECTO 2 3.1 3.2 3.3 3.4 4
Bemrecrsa 1-4 kiaccoB <7 >1,0-3,0>3,0-10,0/>10,0-15,0|>15,0-20,0| >20,0
OIACHOCTH, 32
MCKJIFOUEHUEM <5 >1,0-3,0>3,0-10,0/>10,0-15,0| >15,0 -
KaHI[EPOTCHOB
VYcaoBus Tpyna mo kimaccy (MoAKiaccy) YCIOBUM Tpylda IO TSDKECTH
TPYJOBOI'O IIponecCa «OTHOCATCA B COOTBCTCTBHUU C HpI/IJIO}KeHI/IGM Ne 20
(tabmuubl»y [29] 3.5-3.7). PaboThl Ha y4yacTke AUArHOCTHUKH JIBUTATENIEH IO

TSOKECTH TPYIOBOTO TIpOIlecca OTHOCATCS KO 2-My KJacCcy YCIOBHH Tpynaa
(TomyCTUMBIM), TaKk Kak (pu3myeckas AMHAMUYECKash Harpy3ka M CTEPEOTHUITHbIC
paGoune nABIKEHHUs 3a paboumii JeHb HE MPEBBIIIACT 3HAYCHUM JOMYCTHMBIX
yCIOBUH TpyAa, BBUAY TOTO, 4YTO JJig OOJIETYEHUS TpyJa HCIHOJIb3YIOTCS
pa3iuuHble WHCTPYMEHTHI M 00OpyAOBaHWE (TailKOBEPTHI, MAaHUMYJISTOPHI IS
CHSTHSI/yCTAaHOBKM arperaTtoB M Jp.), MO3BOJISIIOIIME B MUHUMAJIBbHON CTEHEHU
npuberath K (uanyeckuMm Harpy3kaMm. Pabodee mosokeHue Tena paOOTHHKA B
TeYeHHe pabodyero AHA TaKKe HAaXOTUTCS B Tpeleiax 3HAYeHUH JOMyCTHMBIX
ycnoBuil Tpyaa. HeynoOHble u (uKCHUpOBaHHbBIE MOJOKEHUS MPUCYTCTBYIOT, HO
OHU TIEPUOJIUYHBI. YCTPONCTBO TOCTAa CHMXKAET JO MHUHUMYyMa BBIHYXJICHHBIC
pabourie mosoxkeHus («JI€xa», «Ha KOJICHAX», «Ha KOPTOUKAX», «CTOS»).

Tabmuma 4.5 - @Ousnmyeckas IUHAMUYECKAs HArpy3ka — €IWHHIBI BHEIIHEH

MEXaHMUYeCKOI paboThl 3a pabounii 1IeHb (CMEHBI)

Knace (moaxnacc) ycnoBuii Tpyna
[Toka3zaTenu TsKecTu TPyJOBOTO

nporecca, Kr-M Onrtumanehsblil | Jlonyctumslii Bpennslii

1 2 3.1 | 3.2

[Tpu pernoHabHOIN Harpy3Ke rnepemMeaeMoro pabOTHUKOM Ipy3a (C IPEeUMYIIECTBEHHBIM
Y4acCTHUEM MBIIIII PYK U IJIEYEBOT0 Mosica paboTHUKA) MPU NIEpPEMEIICHUH Tpy3a
Ha pacCTosHUE 10 1 M

Jnst My»X4uH 1o 2 500 1o 5 000 nmo 7 000 ooxee 7000
J1s1 sxeHImuH 1o 1 500 10 3 000 10 4 000 | Gosee 4 000

[Tpu oO1eit Harpy3Kke nepemMenaeMoro paboTHUKOM Ipy3a (C yuacTHEM MBI PYK,
KOpITyca, HOT, Tesa pa0OTHHKA

- [IpU NIepeMeIeHNH pabOTHUKOM Ipy3a Ha pacCTosHue oT 1 10 S M

JUia My>)KuuH 1o 12 000 10 25 000 10 35 000 | 6omee 35000

JI71s1 sKeHIIUH o 7 500 o 15 000 110 25 000 | 6om;ee 25000
- IPU TIepeMeNIeHnN PaOOTHUKOM Tpy3a Ha pacCTosiHUEe Oojee Sm

Jns My X4uH o 24 000 1o 46 000 1o 70 000 | 6omee 70000

JIst sKeHIuH 1o 14 000 110 28 000 10 40 000 | 6omee 40000
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Tabnuua 4.6 - Crepeorunnsie pabodne IBHKEHUS 3a pabouHii 1IeHb (CMEHY)

IlokazaTenu TsKEeCTH TpyaoBOro

npoiiecca,

Kiace (moaknacc) ycinoBuii Tpyaa

KI'"M

OnTUMAILHBIN

JonycTuMblit

Bpennbiii

1 2

3.1 | 3.2

KommuectBo CTEPCOTUIIHBI

X JIBUKEHUH paOOTHHKA IIPU JIOKAIBHOM Harpyske
(c yyacTueM MbIIII] KUCTEH U NAJIBLIEB PYK)

JList My»X4uH
JU1s JKeHIUH

o

1o 20 000

10 40 000
no 20 000

10 000

6oxee 60 000
oosee 30 000

1o 60 000
1o 30 000

Tabmuma 4.7 - Pabodee moyIOKeHHUsSI Telda PaOOTHHMKA CMEHBI B TCUYCHHUE

pabouero aHs

Knacc (moakimacc) ycioBuii Tpyaa

OnTuMaIbHBII

Jonyctumsli

Bpennblii

1

2

3.1

3.2

CBoOoiHOE y10o0HOE
TIOJIOXKCHHUE C
BO3MOYXHOCTBIO
CMEHBI pabouero
MIOJIO’KEHUS TeJIa
(cuns, cros).
Haxoxnenne B
TIOJIOKCHHUHU «CTOSD»
1o 40% BpemeHu
pabouero mHs
(cMeHbI).

Ilepuonnueckoe, 10
25% BpeMeHU CMEHBI
— HaXO0XKJIeHUE B
HEy00HOM U (WJIH)
(UKCHUpPOBaHHOM
MTOJIOKEHUHU.
Haxoxnenue B
MIOJIOKEHUU «CTOS»
10 60 % pabouero
THS (CMEHBI).

[Tepuonuueckoe, 10 50 %
BPEMEHH CMEHBI —
Hax0>XJICHUE B HEYJJOOHOM
U (wm) pukcupoBaHHOM
TTOJIOKCHUU;
nepuogudeckoe —1o 25%
paboyero BpeMeHu
npeObIBaHKe B HEYI00HOM
nonoxxkeHuu. Haxoxnenue
B MOJIOKEHUU «CTOSI» 10
80 % pabouero nHA
(cMeHbI).
HaxoxneHre B MOJIOKEHUH
«cuas» 0e3 mepepbIBOB OT
60 1o 80% BpemeHu

[lepuonnyeckoe, 6omee
50 % BpeMeHH CMEHBI —
HAXOX/IEHHE B HEYI00HOM
U (wn) pukcHupoBaHHOM
MTOJIOKEHHH;
nepuouyeckoe — oonee 25
% pabodero BpeMeH!
npeObIBaHUE B HEYJJ00HOM
MTOJIOKEHHH.
HaxoxaeHue B MooXeHun

«cros» 6omnee 80 %
pabouero THS (CMEHBI).
HaxoxneHnue B MOJIOKEHUH
«cuas» 0e3 nepepuIBoB
6o1ee 80% BpemeHu
paboueii CMEHBI.

paboyeii CMEHBI.

OTtHeceHune ycnoBull Tpyaa K Kiaccy (ITOAKIAcCy) YCIOBUM TPyAa C YUYETOM

KOMIIJIICKCHOI'O BBaHMOHeﬁCTBHH BpPCIHBIX W OIIACHBIX (baKTopOB OCYHICCTBIIACTCA

Ha OCHOBAHHHU aHaJIN3a OTHECCHUA JaHHBIX (1)aKTOpOB K TOMY WJIX MHOMY KJIaCCy

(mozknaccy) yciaoBui Tpyaa.

UtoroBeiii  kmacc (mogkiacc) YCIOBUM Tpylna Ha pabodeM MecTe
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YCTaHABJIMBAIOT MO HaWOOJee BBICOKOMY Kiaccy (MOJAKIAcCy) BPEAHBIX WU (MJIM)
OTAacCHBIX (PaKTOPOB OJHOTO M3 UMEIOLIMXCSA Ha paboueM MecTe BPEIHBIX U (W)
omacHbIX (akTopoB B cooTBeTcTBUU C [Ipmnoxenuem Ne 22 [29] (Tabnuua 4.8).

B cnyyae npumeHeHHs paOOTHHKaMH, KOTOPbIE HAaxoIATCs Ha pabdodem
MECT€ C BPEIHBIMHU YCIOBHUSMHU TpyAa, SQPEKTUBHBIX CPECTB MHAUBUIYATHHOM
3aIlUTHI, MPOIIECIIINX 00s13aTEIbHYI0 CEPTUPHUKALIUIO B MOPSIKE, YCTAHOBICHHOM
COOTBETCTBYIOIIUM TEXHHUUYECKHM PErJaMEHTOM, Kiacc (IIOJKIACC) YCIOBHUM Tpyaa
MOKET ObITh CHIKEH B MOPSIKE, YCTaHOBICHHOM DefepalibHbIM 3aKOHOM OT 28
nexabps 2013 roga Ne 426-®3 « O cnenuanbHOW OIEHKE YCIOBUH TpyAay.
Pe3ynpTaThl NMpoBeAEHUS CHEUATBHONW OIIEHKU YCIOBUU TpyJa OPOpMIISIOTCS B
BH/JIE OTYETA.

Tabmuma 4.8 - toroas omneHka yciIoBUd Tpyaa

Kitace (moakiacc)
YCJIIOBUH TpyJia
ym 2
JlokanbHas BUOpaIus
Henonusupyronme u3jry4yeHus
XuMuueckuil hakTop
TsxecTh TPyAOBOIO Iporecca
Takum o00pa3oM, [aHHBIA pa3paldaThIBAEMbIl y4acTOK OTHOCHUTCS K

HaunmenoBanwue ¢akTopa

NININIDN

NOJIKJIACCy 2—K JOIYCTUMBIM YCJIOBHUSM TpPyAd, TO €CTh K YCIOBHUSM TpyJa, NpU
KOTOpbIX Ha pab0OTHHMKA BO3JEHCTBYIOT BpeaHble U (WJM)  OIMACHbBIE
npou3BoACcTBeHHbIE (akTopbl. [locnme Bo3neicTBUS (AaKTOpPOB JaHHOIO THIIA
U3MEHEHHOE (yHKIHOHANIBHOE COCTOSIHUE opraHusma paboTHHKA
BOCCTaHABJIMBAETCA, KAK IPABUIIO, 0 CIEAYIOLIEH CMEHBI.

Texnunka 0e30nMacHOCTH

[Ipy TexHMYECKOM OOCIY)XMBaHUM M TEKYLIEM PEMOHTE aBTOMOOMIIEH
BO3HUKAIOT CIIEAYIOIIME OMAacCHbIE U BpeIHble MPOU3BOACTBEHHbIE (HAKTOPBHI:
«IBUKEHUE aBTOMOOMIJIEH, OTKPBIThIE YacTU IMPOU3BOACTBEHHOIO 00OpY/IOBaHUS,
BBICOKAs 3ara3oBaHHOCTb ABTOMOOWJIBHBIMM Ta3aMH, OIACHOCTH TOJTYYEHUS
MNOBPEXACHUN MTpHU paboTe ¢ MHCTPYMEHTOM U JIp.

Jlns obecniedeHuss 0€30MaCHOCTH aBTOCJIECApE, MOBBIIMICHUS KadyecTBa U
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IPOU3BOAUTENLHOCTH PAOOTHI BCE AEUCTBUS OCYLIECTBISIIOTCS HAa 000PYI0OBaHHBIX
IOCTaX, KOTOPBIE OCHAILIEHBbl MOABEMHUKAMH CO CTONOpamMu» [2] W JIpyrumMu
yctpoictBam. C 1enplo obecriedeHus: 0€30MacHOCTH aBTOMOOWIIb  JTOJKEH
yCTaHaBIMBATHCS 0€3 MePEKOCOB HA MOIBEMHUKE.

Hcnonb3oBanne  m00Oro  JBIDKYIIETOCS ~ HMHCTPYMEHTa  JOJKHO
OCYUIIECTBJIATBCS CTPOTO B 3alIMTHBIX CPENCTBAX, C LEIbI0 MPEIOTBPAILICHUS
TpaBMatu3Ma. Ha aBTOMOOWIBHBIC TOIBEMHUKH YCTAHABJIMBAIOTCS 3alTUTHBIC
4yexJIbl B MECTax Bpallaromuxcs MexanusmoB. [Ipu pabote Ha 6anaHCHUPOBOYHOM
CTeH/Ae, «pabouyast 00JIaCTh CTaHKa, HAa KOTOPOM THPOBOAST JIWHAMHYECKYIO
OaJlaHCUPOBKY, UMEETCA 3aLIUTHOE OTPaKJI€HUE, YTOObI HCKIFOYUTh BOZMOXHOCTb
KOHTAKTa 4YeJIOBEKa C BPaIllaloIIMMCs pOTOPOM HIIH YacTsMu npuoaa» [131]. Ipu
UCIIOJIb30BAaHUU JIIOOOT0 MOJBEMHOTO OOOPYAOBaHUS JOJDKHBI IMPUMEHSATHCS
OJI0KUpaTOphl, 4TOOBI yOepeub MEepCOHal OT MaJieHus aBTOMOOWIS. JloMKpaTsl
HE0OXOMMO COJIEpkKaTh B YHCTOM U UCIIPABHOM COCTOSIHUU.

JIns cHATUSL W YCTAaHOBKM arperaToB, TPeOyIOMMX OOJIBIINX YCUIUN
HEOOXOJMMO M TPUMEHSATH CHEIUalIbHbIE YCTPOMCTBA (CHEMHUKH). ATperarsl C
KUIKOCTSIMU CHayaja OMOPOKHAIOT MOCJIE YEro C HUM BO3MOYKHO OCYHIECTBIISThH
TpeOyembie aeucTBusg. Jlms paboThl ¢ TsDKEIbIMU arperatamu  Oosiee  20Kr
UCIIOJIB3YIOT CTEIUaIbHBIC TPUCTIOCOOICHHUS.

B «cBapounom mnexe Ha ATIl NpuMEHSIOT Tra30ByI0, TOYEYHYHO U
AJIEKTPOJYTroBYI0 CBapKy. Ilpu cBapodHbIX paboTax OCHOBHYIO ONACHOCTb
MPEACTABIAET BUAUMOE U UH(pAKpaCHOE U3IyUYEHHUE, OBBILIEHHAs TeMIIepaTypa,
pacCIUIaBJICHHBIA METAJI U BpellHble ra3bl. CBapouyHble pabOThl BBINOIHSIIOTCA 110
I'OCT 12.3.003-86, a Takxe Ha ocHOoBaHWHU [IpaBum» [2] TeXHUKK 0€30MacHOCTH U
MPOU3BOICTBEHHOM CAHUTAPUU «IIPU JNEKTPOCBAPOUHBIX pabOTaX U APYTHX.

CBapoyHBIi 11€X OKpaIlleH B CBETJIO CEPhIN I[BET KPACKOU C T0OaBICHUEM B
HEe OKMCU IMHKA WIM TUTAHA JIJIs TIOTJIONMICHUS YiIbTpaduoseToBbIX Tyued. Ha
pabodyemM MecTe cBapiiMka €CcThb CTod U cTyl. CToil 000pydOoBaH MECTHBIM
orcocoM. Ilnmura cronma W3roToBi€Ha M3 4YyryHa, a CTyJl C CHJIEHbEM - U3

JTUDJIEKTPUYECKOI0  MaTepualia, peryjlupyeMblii 1o  Bbicote. Bcee» [14]
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000OpyZOBaHUE DJIEKTPOCBAPOUYHBIX YCTAHOBOK JOJDKHO WMETh HCIIOJTHEHHE,
COOTBETCTBYIOIIEE YCIOBUSAM OKpYKaromen cpenbl. « Kopmyca 351eKTpocBapOUHbIX
YCTAaHOBOK U JIpyrH€ METaJUIMUYEeCKHE HETOKOBEIYIIUME YacTH 0O0O0pyJaOBaHUs
3a3¢MJISIOT.

Y4acToKk ITUAarHOCTUKU 000pyayeTcs CHeIUMaJbHBIMH MECTHBIMH OTCOCaMU
OTpa0OTaBIIUX T'a30B, TAK KaK BCE pabOThI IPOBOISIT ¢ pabOTAIOIINM JIBUTATEIICM.
Kpome TOro, x paboyuM mecTaM »3JIEKTPUKA MOABOMSITCS MECTHBIE OTCOCHI
MPUTOYHO-BBITSDKHOM BEHTWIALMHU. JIJIsT OXJIaXXJIeHUs JBUTATEIs aBTOMOOWJIS
JOTIOJTHUTENBHO YCTAaHABIMBAIOT MEPEIBUKHOMN SJIEKTPUYECKUIA BEHTHIIATOP [ 1].

PaGorogaTens 3a cyeT CBOMX CpPEACTB O00s3aH B COOTBETCTBUM C
YCTaHOBJICHHBIMH HOpMaMHU 00€CTeUrBaTh CBOEBPEMEHHYIO BbIavy CIEIHaTIbHON
XJIOMYATOOYMaXKHON OJCXK/Ibl, CIEIMaTIbHON OO0YBH C METaJUIMUECKON BCTaBKOM,
MepyaToK KOMOWMHHUPOBAHHBIX M IPEAOXPAHUTEIBHOTO II0sica, a TaKke HuX
XpaHEHHUE, CTUPKY, CYILIKY, PEMOHT U 3aMEHY.

«I1eKTpOoOE30MaCHOCTh

DJIEKTPUYECKUE YCTAaHOBKH, K KOTOPBHIM MOKHO OTHECTH OOJIBIIYIO YacTh
obopynoBanusi  ATIL» [95] «mpexacraBiasier sl 4eloBeKa  OOJIBIIIYIO
MOTEHIIMAJIBHYIO OMACHOCTh, TaK KaK B MPOIIECCE IKCILTyaTallMu WU MPOBEACHUS
pOPUIAKTHIECKUX PAOOT YeIOBEK MOXKET KOCHYThCS YacTeH, HaXOSAIIUXCS 10T
HanpspkeHreM. Crienuduyeckass OMAaCHOCTh AJEKTPOYCTAaHOBOK: TOKOBEAYIIWE
MPOBOJHUKH, KOpIyca CTOCK TMOJIBEMHHKOB M IPOYero oOOpyI0BaHMS,
OKa3aBILIEroCsl TOJ HAIMpsHKEHUEM B pe3yibTaTe Mpo0O0si M30JSLUM HE TOJAI0T
KaKUX-JIM00 CHUTHAJIOB, KOTOpBIE MpEeAynpexkaand Obl 4eloBeKa 00 OMaCHOCTH.
Peakiius d4eyioBeka Ha DJJICKTPUUECKUM TOK BO3HUKAET MPU MPOTEKAHUU
MOCJICTHETO Yepe3 TENO YEIOBEKA.

[Ipoxonast yepe3 TENO YENOBEKA, JIEKTPUUECKUN TOK OKAa3bIBAET HA HETO
CJIOXHO€  BO3JCHMCTBHE,  BBI3BIBAET  TEPMUYECKOE,  DJICKTPOJIUTHYECKOE,
MEXaHMYeCKOoe U Ouojoruueckoe jeictBue. Tepmuyeckoe HIeMCTBUE ToKa
MpOSIBIIIETCSI B 0XKOrax OTHAEJIbHBIX YYaCTKOB TeJla, HarpeBe TKaHEeW U

OMOJIOTUYECKUX CPEJl, YTO BBI3IBAET B HUX (PYHKIMOHAJIbHBIE PACCTPOICTBA.
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DNEKTPOJINTUYECKOE JIEUCTBUE TOKA BBIPAKAETCS B PA3JI0KEHUU OpPraHUYECKOU
XKHUJKOCTH, KPOBHU U MPOSABIIAETCS B U3MEHEHUH UX (PU3NKO-XMMHUECKOTO COCTaBA.
MexaHnueckoe JEHWCTBUE TOKA IPUBOAUT K pa3pblBy MBIIICYHBIX TKAHEH.
buonornyeckoe NeHCTBHE TOKA 3aKIIOYAETCS B CIIOCOOHOCTH TOKa paslpaxarb U
BO30Y>K/1aTh KUBbIE TKAHU OPTaHU3MBI.

JItoboe u3 TMepevrCICHHbIX BO3ACHCTBUN TOKAa MOXKET TMPUBECTH K
AIIEKTPUYECKOW TpaBME, TO €CThb K IOBPEXKJCHHIO OpPraHu3Ma, BBI3BAHHOMY
BO3JICMICTBUEM DJIEKTPUUECKOTO TOKA WIIH DJIEKTPUUECKON TYTH.

JUis» [4] npenoTBpallieHns BO3ACHCTBUS AIEKTPUUYECKOT0 TOKA HA OpraHUu3M
YeJloBeKa HEOOXOJMMO MPUHATH PSAJ  MEPONPHUATHI MO  00eCleyeHUIo
0€30MacHOCTH:

e3ammMTa TOKOBEIYIIMX YACTEW METOJOM JBOMHOMN U30JISIIUY;

e[ [prMeHeHNE CIEIUATBHBIX AIEKTPO3AIUTHBIX CPEJCTB: AUIEKTPUUECKUE
NepYaTKU, TUAJIEKTPUUECKUE TaOIIN, KOBPUKU U U30JIUPYIOIINE MOICTABKY;

«Jlima  3amuTel TepcoHana OT TMOPAXKEHHS AJIEKTPUYECKMM TOKOM B
PEMOHTHOM 30HE BCE JJIEKTPUYECKHE KalOenu (CUJIOBBIC, MPOBOJA BTOPUUYHBIX
nernei)» [4] «mOpoBeleHbl B M30JMPOBAaHHBIX  Kabenb-kaHamax. Bce
TEXHOJIOTUYECKHE OOOpYAOBaHMS 3aHYJIEHBI YEpe3 HYJIEBYIO KUYy MUTAIOLIETO
Ka0ensi, TPy KOPOTKOM 3aMbIKaHUU TPOUCXOJIUT ABTOMATUYECKOE OTKIIOYCHHE
JIMHUY, TUTAIONIYI0 HEUCIIPaBHOE 000pynoBanue» [4].

DnekTpuyecKas MPOYHOCTh BTOPUYHBIX LIEMEH, CXEM 3allUThl, YIIPABICHUS,
CUTHAJIU3ALMU CO BCEMHM MPHUCOCAUHEHHBIMU JJIEKTPUUYECKUMU alaparamu
IIPOBEPSETCS TOBBILIEHHBIM HaIpsbkeHHeM 1,5 KB IpOMBINIIEHHONW YacTOTBI.
[Tpo10KUTENBEHOCT NPUII0KEHHOTO UCTIBITATEIbHOTO HAMPSKEHUs | MUH.

K onexkrpudunupoBaHHbIM HMHCTPYMEHTAM OTHOCSTCS:  AJIEKTPOAPEIH,
ANEKTPOIUIN(OBATbHBIE CTAHKU T.A. DJIEKTPOUHCTPYMEHT, pabOTAIOUIUIl OT CETH,
JOJKEH UMETh ChEMHBIN THOKHMI Kabelb C BHJIKOM, 3aIUINCHHON OT UCTUPAHUS U
neperu0oB SJIACTUYHONW TPYOKOH IIMHOW HE MeHee 5 auaMmeTpoB kaOems. [lpu
BbIJJau€ WHCTPYMEHT OCMATpPUBAETCS BHU3yaJIbHO, C HCIIPAaBHBIM 3a3€MJIEHUEM

METaJUIMYECKUX YacTel, C UCIIPaBHBIM Kadenem, T.e. 6e3 1eeKToB.
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«3ampemaercss IKCIUIyaTUPOBaTh IPU HEUCIPABHOCTH IITENCEIBbHOIO
COEJIMHEHHUS; BBIKIIOYATENS WIM APYrod KOMMYTAallMOHHOM ammapaTypsel; IpH
BKJIFOYEHUU IIETOK; BBITEKAHUM CMAa3KH; IMOSBICHHUM JbIMa WIH 3alaxa; HAJINYUU
TPEUIMH Ha KOPIyce, PYKOATKE; MpPH MOBBIIIEHHOM IIyMe, BHOpaluu; XOTs Obl
CJ1ab0M BO3JIEWCTBUU DJIEKTPUUYECKOTO TOKA.

Kopryca »neKTpOMHCTPYMEHTOB, HE MMEIONIUME JBOMHOM H30JSUUU
HE3aBUCUMO OT YaCTOThI PY HANIPSHKEHUU ceTH Bblle 42 B 3a3eMiieHBI.

[lepuoguueckuii OCMOTp AIEKTPOMHCTPYMEHTA MPOU3BOJIUTCS HE pexe 1
paza B 3 Mecsla C 3a0UChI0O B JKypHaJE€ OCMOTPOB M IPOBEPOK H30JSALUU
(MerommeTpom).

Ha yvacTke paspsaHble TOKAa CTaTHYECKOIO JJIEKTPUUYECTBA 4Yallle BCErO
BO3HHMKAIOT TIPU TPUKOCHOBEHHE OOCTYKMBAIOILIETO TMEpCOHANa K JIIOOOMY U3
NeMEHTOB. Takue pas3psiipl HE MNPEIACTABIBIIOT ONACHOCTH Ui 4enoBeka. Jlis
NpEeIyNpPEeKACHUS TMOPaXEHUs paOOTAIOUIMX SJIEKTPUUECKUM TOKOM  IOJBEMHHUKU
3a3eMIISIFOT» [4].

3a”HyJ€HUE  HYXHO BBINIOJIHATD  3JIEKTPUYECKUM COEIMHEHNEM
METAJUIMYECKUX YacTel 3JIEKTPOYCTAHOBOK C 3a3€MJICHHOM TOYKON HCTOYHHKA
NUTAaHUS DJIEKTPOAHEPIUEH C TIOMOLIBKD HYJIEBOIO 3aIIUTHOTO IPOBOJIHMKA.
«3amuTHBIM 3G (deKT 3aKiIoyaeTcss B YMEHBIIEHWU MPOJOJIKUTEIBHOCTH
3aMbIKaHUSI Ha KOPIYC, UTAK, COKpPAILLEHUE JAEHCTBUA SJEKTPOTOKA HA YEJIOBEKA.)»
[25]

3alUTHOMY 3a3€MJICHUIO WM 3aHYJICHUIO MOJIEkKAT METALTMYECKUE YaCTH
ANEKTPOYCTAHOBOK, «KOTOpPbIE JOCTYIHBI JUIsl MPUKOCHOBEHbSI UYEJIOBEKA U HE
UMEIOT APYTUX BUJIOB 3aLIUThI, KOTOPbIE 00ECIEUNBAIOT AIEKTPOOE30MaCHOCTb.

4.4 ®yHKIIHOHMPOBAHHE 00BEKTA B Ype3BbIYAWHBIX H ABAPUITHBIX

CUTyalnusax

[ToxapHas 6e30MacHOCTh
YpoBeHb TEXHUYECKOTO OCHAICHUS TMPEANPHUSATHS, KOTOPBIA pacTer,

OCJIOKHCHHEC IIPOMU3BOJACTBCHHBIX IIPOLECCOB COIPOBOXKIAACTCA IMOBBIIICHUCM
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DHEPrOEMKOCTH  IMPOMU3BOACTB, BBICOKOM KOHLEHTpPAUMEW MOIIHOCTEH U
MaTepUasioB, UCIOJIb30BAHUEM IMOJIUMEPHBIX CHHTETUYECKUX CTPOUTEIBHBIX
MaTepUaJIOB, YBEIIMUCHUEM IUIOMIAAECH U 3TAKEN MPOU3BOICTBEHHBIX 3/1aHuil. [Ipu
TaKUX YCIIOBUSX OTKJIOHEHHs OT TpeOOBaHMM MOKAapHOU 0€30MacCHOCTU MPHUBOJIUT
K 3HAUUTEIIbHOMY 3KOHOMUYECKOMY YIIEpOy U YeIOBEUECKUE KEPTBHI.

[loxxapHass ~ OMacHOCTh  IMPOW3BOJICTBEHHBIX  3JaHUA W MOMEUICHUM
OIpENENSIETCS OCOOCHHOCTSMH BBINIOJHIEMOIO B HUX TEXHOJOTMYECKOro Ipolecca,
CBOMCTBAMHU NMPUMCHSEMBIX BEIICCTB U MAaTEepUaioB, a Tarke» [14] yciaoBusMu mx
00paboTku. [lo B3pHIBOMOKAPHOW ¥ TOYKAPHON OMACHOCTH «IIOMEIICHHUS W 3/IaHUS
nopasfersaroress Ha 4 kareropuu. [lpuunHamu Bo3HMKHOBeHHs noxkapa Ha CTO
€CTh:

® HapyIIeHHUE TEXHOJOTUYECKOro pekruMa paboThl 000PYI0BAHUS;

® CaMOBO3rOpaHue HEKOTOPBIX MAaTEPUAIIOB U BEIIECTB;

® HEHCIPABHOCTH AIEKTPOIMPOBOJKH U IPUOOPOB;

® KOPOTKO€ 3aMBIKaHUE DIIEKTPUUECKON CETH;

® [J10Xas MOATOTOBKA 000PYI0BaHUS K PEMOHTY;

® pa3psll CTATUYECKOTO DJIEKTPUUYECTBA.

XapakTepuCTUKa BEIIECTBA M MaTEpPUAIIOB TEX, YTO HAXOUITCA B
MOMEIIEHUHA - TOPIOYHUE W TPYAHO TOPSAIIAE >KUIAKOCTH, TBEPJIbIC TOPHOYWE U
TPYJIHO TOpSIIHME MaTepuaibL» [2] BemecTBa M MaTepualbl, CIOCOOHBIE MpHU
B3aMMO/JICHCTBUU C BOJOU, KUCIOPOJAOM BO3/1yXa UM APYT C IPYTOM F'OPETh.

«IToxapHas 0€301acHOCTb o0ecrieunuBaeTcs  MepaMmu MO>KAPHOU
NPO(GUITAKTUKHA ¥ aKTUBHOM TIOYKapHOU 3amuThl. [loHSATHE TTOKapHO# POPHIaKTUKA
BKJIIOUAET KOMIUJIEKC MEpPONPUSITUM, HEOOXOAUMBIX Ui  MPEaYyNPEeKICHUs
BO3HMKHOBEHHSI 1105Kapa WM YMEHBIIEHUE €ro caeACTBUM. [1oa akTMBHOM MOYKapHOU
3alIUTOM TIOHUMAIOTCS MEPbI, KOTOPbIe OOECHEUYMBAIOT YCIEHIHYIO OOpb0y ¢
BO3HMKAIOIIMMU WX MOXKapaMH B3PHIBOOITACHOW CUTYyaIUE.» [86]

«IloxapHasi 0€30MacHOCTh JOJKHA COOTBETCTBOBATH BCEM HOPMaMm 10

noxapHoit 6ezonacHoctu ['OCT 12.1.004-91 uto npenamnonaraet:
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®IIPUMEHEHHE  JJIEKTPUYECKOrO0  OO0OpYyIOBaHUS,  COOTBETCTBYIOIIETO
TpeOOBaHUSIM
I'OCT 12.1.011;

®ICKJTIOUEHHUE TIEperpeBa TEXHOJOTHIECKOTO 00OPYJIOBAaHHUS M KOHTAKT €To
C JIETKOBOCIUIAMEHSIOIIIUMHUCS MaTepUaIaMH;

® YTHIIN3AIHSI OTPaOOTaHHBIX JIETKOBOCIUIAMEHSIOIIUXCSI MAaTEPHAJIOB;

®HaJTMYHE YCTAHOBOK TMOXAPOTYIIECHUS (TOPOIIKOBBIC OTHETYIIIUTEIN);

® MaKCUMaJIbHO BO3MOXHBIM» [4] orpaHwueHueM Macchl u (Win) o0bema
TOPIOYMX BEIIECTB, MaTEPHAIIOB H HamOoJjiee OE30MacHBIM CIIOCOOOM WX
pa3MeLeHHUs.

Ha tepputopun npeanpusitus pa3MenieH OJUH TOKapHBIM IIUT COTJIACHO
['OCT 12.4.026 -76. IlluT okpammBaercs B O€Nblid LIBET C KPACHOM MOJOCOM MO
nepumerpy. Ha mure pacnonoxkeH cienyroumii HaOop CpeAcTBa MOKapOTYLLECHHUS,
IIIT.

® OTHETYIIUTEIH MOPOIIKOBBIC -3;

® MK C IECKOM -1;

eacOecTOBOE WM BOMJIOUHOE MOJIOTHO - 1;

®JIOMBI - 2;

e0arpsl - 3;

® TOTIOPHI -2;

®JIONAaTHI - 2;

eIOXKapHbIC Benpa - 2.

st ycTpaHeHWs YCIOBUH, KOTOpBIE MOTYT TPUBECTH K TMOXapy U
BO3TOPaHMIO, BCE AJIEKTPOYCTAHOBKU CIEAyeT 000pyA0BaTh aBTOMATaMH 3allUThHI
OT TOKOB KOPOTKOTO 3aMmblKaHHsi. (CBETHTENbHBIE W CHJIOBBIE JIUHUU
CMOHTHUPOBAaHbI C TaKUM pPacyeToM, 4YTOOBl HCKIIOYUTH COMPHUKOCHOBEHHUE
CBETUJILHUKOB C TOPIOYUMHU MaTepHaTaMH.

be3onacHocTh monel, COXpaHHOCTh TPAHCIIOPTHBIX CPEJICTB MPHU TMOXKape,

3aBUCAT OT CBOEBPEMEHHOM M MPABUIIBHOM WX 3BaKyauuu. s sBaKyauuu JIroaeun
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HEOOXOJMMO BBIBECUTh IUIAH JBaKyallud W3 IMOMEIIEHUs BOJM3M BBIXOJA B
coorBerctBuM co CHull 2.01.02-85. B 31aHMM yCTaHOBJIEHBI 3JIEKTPHUYECKHE
3BOHKH, KOTOPBIE BKJIKOYAIOTCA IIPU YTPO3€ MOXKapa.

JUIst 3aIKTEl OT y/Aapa MOJHUM, KOTOPBIA TaK K€ MOYET CIIPOBOIIMPOBATH
NOKAp M3-32 3aMBIKAHMS DJIEKTPUYECKUX CHUCTEM, Ha 3JaHUM KOTOPBIM I10
KJIAaCCU(UKALMU OTHOCUTCA KO 2 KATETOPUH, YCTAHOBIIEH MOJIHUEOTBO/I.

[lepBUYHBIMM ~ CpEACTBAMHU  IOXAPOTYIIEHUS  SBJISAIOTCS  BHYTPEHHHE
II0’KAPHBIE BOAOIIPOBO/IbI, OTHETYIINTEIN PYYHBIE U MEPEIBUKHBIE, CYXOU MECOK
u T.1. [loxapHble KpaHbl YCTaHABIMBAIOT B JOCTYIHBIX M 3aMETHBIX MECTax B
HUIIAx Ha BbIcOTE 1,35 M, rae Takyke HaXOOWUTCS IMOXKAPHBIM CTBOJI C HAIIOPHBIM
PYKaBOM U3 TKaHEBOro maTepuana JmHou 10-20 m.

4.5 BbIBOABI IO pa3aesry

B pa3znene be3onacHOCTh U AKOJOTUYHOCTh TEXHUUECKOTO «00BEKTa
MPOU3BEIEH aHAIM3 NIOCTA TEKYILEro PEMOHTA 110 BUJAM TEXHUYECKUX
BO3/CICTBUM 1 TUNIaM onepauuid. [1pu 3TOM ObLIIM TOCTUTHYTHI CIAEAYIOLIUE LIEIH:
1)  3adukcupoBaHBI BpEIHBIC MPOU3BOJICTBEHHBIE (DAKTOPHI, KOTOPHIC MUMEIOT
MECTO Ha PEMOHTHOM YYacCTKe,

2)  ompeneNeHbl MEPONPHSTHS T0 CHWKCHHIO BPEIHBIX BO3ICHUCTBHI Ha
OKPYXAIOLIYI0 Cpely M JIIOJIEH, a TaKKE MEPOIPUSATHUS MO CO3/IaHUI0 0€30MaCHBIX
YCJIOBHM Tpy/a.

3)  Ompenenena Kateropusi MOXKapoOMacHOCTH — Kareropus «Jl», onpezneneHo
OTHETYIIUTENIbHOE O00OpyJOBaHHE HEOOXOAMMOE JUIs IPOU3BOJICTBEHHOTO
IIOMEILICHHS,

4) OnpeneneHbl  BpeHbIE BO3ACHCTBHA HAa OKPYXKAIOUIYID CPEdy CO CTOPOHBI
PEMOHTHOIO IPOW3BOJACTBA M IIpOIecca OKCIUTyaTalMyd yCTPOWCTBA B COCTaBe
000pY/I0BaHUS,

5) H3ydeH Bompoc IO OpraHu3anuy OE30MacHOCTH Ha IPOHM3BOJICTBEHHOM

y4acTKe B ciryyae BosHuKHOBeHust YC win aBapum» [5].
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5 Pacyer 3KOHOMHYECKOH I(PPEKTUBHOCTH CTANEJHA IS COOPOYHBIX
padot npoekra «@opmy.a-CtygeHT»

5.1 Onpenesienne ce6eCTOMMOCTH U3TOTOBJIEHHSI

Onpez[eﬂeHHe 3aTpaT Ha IIOKYIIKY CbIpbAd W MATCPHUAJIOB, BBIIIOJIHACTCA IIO

dbopmyne (5.1):

100
s ynobctBa cBOAMM HMH(OPMAILIMIO MO «3aTpaTaM Ha TMOKYIKY CBHIPbI U

M=1,-Q, '(1"' “r j (51)

MaTepHuayoB B Ta0uILy S.1.

Tabnuna 5.1 — MHdopMalus 1o 3aTpaTaM Ha MOKYNKY ChIpbs» [3]

Homenkitatypa cbipbs, K(:;;III{?;:O’ Ilena ¢ HAC 3a | O6mas cymma, Ycenosus
MaTepHaioB U yCIyT P eIMHUILY, PYO. pyo. IIOCTaBKU

1 2 3 4 5

banka npsMoyroisHOTO 14 m 850 11900 CaMOBBIBO3

npoduns ¢ Tpy6UaThiM

ceuenueM 100x60x4,

CT3

JByTaBpoBas 6aJika, 53,3 xr 45,7 2435,81 CaMOBBIBO3

CT3

Tpy0a kpyrioro 34 kr 35,9 1220,6 CaMOBBIBO3

ceuenus 1500x180x6,

cT.20

Tpy0a kpyrioro 28 xr 35,6 996,8 CaMOBBIBO3

ceuerus 1300x160x5,

cT.20

Kpacka 41 170 680 CaMOBBIBO3

JIucrosoi metani, CT3 15 kr 18,4 276 CaMOBBIBO3

I'pyHTOBKA 51 86 430 CaMOBBIBO3

JlenTa xpenexHas 2 10 m 192 1920 CaMOBBIBO3

KJIacC IPOYHOCTH

100x0,9

Utoro: — — 7959.21 —

TpancnoptHo- — — 557,14 —

3arOTOBHUTENEHBIC

pacxoJisl

Bcero: - 8874,51 —

«Jly1s ompenesieHus 3aTpaT Ha MOKYIHbIC U37eIus U morydadpukarey [1]
BOCIIOJBL3yeMcs (hopmyioit (5.2):
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(5.2)

K
II,=1]. -n-| 1+ -2 |
u Ul 77.( 100)

I[J'ISI y,Z[O6CTBa CBOIUM I/IH(i)OpMaHHIO I10 3aTpaTaM Ha IMOKYIIHBIC U3ACIIHA B

Tabmwmiy 5.2.

Tabnuua 5.2 — Madopmaiius no 3aTpataM Ha MOKYITHbIE U3/1EUs

Kommuectso,

ena c HIC 3a

Howmenxkiarypa OO6mmas cymma, YcnoBust
MTOKYITHOTO U3/IEIUS CAuHHLA CHAMHHILY pyo. IIOCTaBKHU
WU3MEPECHUS uzzaenus, pyo.

1 2 3 4 5
[Tnatpopma B coope 1 . 5020 5020 CaMOBBIBO3
Pama B cOope 1 . 2600 2600 CaMOBBIBO3
Brynka 6 mi. 167 1002 CaMOBBIBO3
biiok HanpaBmstomuiA 1 mrr. 268 268 CaMOBBIBO3
Banka sxecTkocTH 2 1IT. 1200 2400 CaMOBBIBO3

[Tnardopma 1 . 26500 26500 CaMOBBIBO3
MuaporunuHap 1 mrr. 1520 1520 CaMOBBIBO3
3axuMm 1 miT. 370 370 CaMOBBIBO3
HAIPABJISIOIIETO

O70Ka

IMoammnuauk 2510A 2 wIT. 120 240 CaMOBBIBO3
boar M22 1 . 24 24 CaMOBBIBO3
Bonr M12x35 12 mr. 9,5 114 CaMOBBIBO3
Bont M12x45 8 mT. 10 80 CaMOBBIBO3
Boar M16x35 8 mir. 9 150 CaMOBBIBO3
Bonr M18x160 11 mr. 12,9 1419 CaMOBBIBO3
TNaiika M12 20 mT. 2,8 56 CaMOBBIBO3
I'aiixa M 16 8 . 4.3 950 CaMOBBIBO3
I"atika M 18 11 mr. 6 950 CaMOBBIBO3
[IIait6a mockas 12 20 . 2 950 CaMOBBIBO3
ITai16a miockas 16 8 mrT. 2,4 950 CaMOBBIBO3
«Uroro: — — 44285.9 —
TpancnoprtHo- — — 3633,41 —
3arOTOBUTEILHEIE

pacxoibl

Bcero: - - 47919,31 -

5.2 OnpeaesieHue 3aTpaT HA BHIILIATY 3aPA0OTHOM IJIATHI

Jlns ompenenenus 3atpar Ha» [18] 3apaboTHYIO IUIaTy BOCHOJIb3yeMCs

dbopmyoii (5.3):

30:CP-T-(1+&).

100
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s ynobcTtBa cBoguM MH(GOPMALIMIO M0 «3aTpaTaM Ha BBIILJIATY OCHOBHOM

3apabOTHOM TIaThl B TaOMITy 5.3.

Tabmuma 5.3 — Muadopmanusa 1o 3arpataM Ha BBIILJIATY OCHOBHOM 3apaboOTHOM

mwiate» [12]

Pa3psin pabouero B
3aTpaThl Ha
COOTBETCTBUU C
HaumenoBanue MPOU3BOACTBO
. EnuneiM TapugHo- .
OCHOBHOM €IMHHIIBI JIOJDKHOCTHO#M 3apaboTHas
. |kBaMM(HUKAIIMOHHBIM
TEXHOJIOTUIECKON OPOAYKIMK | OKJaj, py0./gac | Tuiara, pyo.
omepamu ClpaBOTHHIKOM (Tpy10€MKOCTBD)
pabot u podeccuit qeg- ’
«paboumnx '
1 3aroroBurebHag 3 15 52,8 792
2 CpapouHas 5 16 61,2 979,2
3 TokapHas 5 8 61,2 489.,6
4 OpesepHas 5) 10 61,2 612
5 CepnuiibHAs 4 6 55,74 334,44
6 CrecapHas 4 6 55,74 334,44
7 CoopouHas 5 24 61,2 1468,8
8 OkpacouHas 4 2 55,74 111,48
9 HcnblTaTebHast 4 0,5 55,74 27,87
Hroro: — — — 5149,83
Briuiara - - - 1029,96
CTHUMYJIUPYIOIIETO
xapakrepa (4. 1 cT.
129 TK P®):
OcHoBHas 3apaboTHas — — — 6179,79
J1aTa:

Jlyis onpeenieHus 3aTpaT Ha BBIIUIATY JOMOJHUATEIBHON 3apaO0THOM IIAThI
BoCIIob3yeMcs hopmyoi (5.4):

3,=3,-K

A A0

(5.4)

rae K,[9] — «xoaddumment nomnatr o yacoBoro Qonpa 3apaboTHOH

TIJTaTHI, )
K, =11[10].
«3,=6179,79-11=61797p.
Jlst ompeneneHus 3aTpar HA OTYUCIICHHS €IMHOTO COIMAIBLHOTO Hayiora
BOCIoJB3yeMcs hopmyioi (5.5):
Oc = (35 +3,) - Ke, (5.5)
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raie K. — xoaddunment gommatr g0 yacoBoro ¢oHma» [9] «3apaboTHOM

TUTATHI,
K. =0,26 [19].
O, =(6179,79+617,97)-0,26 =1767,42p.
5.3 Onpenesienue» [1] 3aTpart Ha cofep:kaHHe H IKCILTYATAINNIO

o0opyaoBaHusi

JUis onpeneneHust 3aTpaT Ha COAEpkKaHUE M SKCIUIyaTalluio 000pyIOBaHUS
«BOCTIOIB3YyeMCs (hopmyIoit (5.6):
P sos =30 Koss (5.6)
rae K, — ko3¢ uuuent, yunteiBaromuii» [11] pacxosl Ha cofepkaHue u
SKCIUTyaTaruio obopymnosanus, K, , =104 [20].

P, .=6179,79-1,04=642698p.
«ns  ompeneneHuss 3arpaT Ha  OOIIENPOM3BOJCTBEHHBIE  HYKIBI
BocIoJab3yemcs hopmyoii (5.7):
Ponp = 30 : Konp’ (5_7)

rae K, — ko3dduimeHT pacnpeaenaeHus: 001menpon3BoACTBEHHBIX

onp

pacxomoB» [9], K, =15.

onp
P, =6179,79-15 = 9269,69 p.
Jist  ompeneneHuss 11€XOBOM  (BHYTPUXO3SHUCTBEHHON) Ce0ECTOMMOCTH
BOCIoJb3yemcs hopmyioii (5.8):
Cp=M+1,+3,+3,+0-+P,;,;+P,, (5.8)
C,, =8874,51+55539,31+6179,79 + 617,79 +1767,42 + 6426,98 + 9269,69 = 88675,71p.
Jlns  ompedeneHuss 3arpaT Ha OOIIEXO3SIMICTBEHHBIE (0OIIE3aBOACKUE)

pacxoJipl Bocrojabzyemcs hopmyion (5.9):

Poxp = 30 ) Koxp’ (59)
rae K, — Ko3(h(UIUEHT, y4UTHIBAIOIMN 00IEX03IHCTBEHHBIE PACXO/IBI,

K,, =16.

oxp

P, =6179,79-16 =9887,67 p.

Jliist onipeenienrs o0mux 3aTpaTt Bocnoib3yeMcs Gopmyioit (5.10):
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CHP = Cl[ + Poxp’ (510)

C,,» =88675,71+9887,67 =98563,38 p.
JIns onpenesieHus 3aTpaT Ha BHEIPOU3BOACTBEHHBIE HYK/IBI BOCIIOIb3yEMCS

dbopmyroii (5.11):

PBH = CHP : Kgl-wnp’ (511)
rae K,,,, — Ko3QGUUMEHT, yIUTLIBAIOLINM BHEIPOU3BOACTBEHHBIE
pacxoner, K =0,05.

eHenp

P,,, =98563,38-0,05=492816 p.
5.4 Onmnpenenenue o00meil CcyMMbI 3aTpaT Ha  M3rOTOBJIEHHE

KOHCTPYKIIUH

cramneJisi 1Jist COOPOYHBIX Pad0T CIOPTUBHBIX 00JIUI0B

Jlnsa «ompeneneHus: OOMMX 3aTpaT HA U3TOTOBJICHUE KOHCTPYKIIMU CTaress
JUIsl COOPOYHBIX padOT CHOPTUBHBIX OOJIUIIOB, MOKYNKY MaTE€pHAJIOB, BBIILIATY
JCHEX)HBIX cpeacTB» [3] Bocnoab3yemcs hopmyioi (5.12):

Cosy = Crp + Py s (5.12)

Copry = 28227,84 + 3928,16 = 32156 p.
OpueHTHPOBOYHAS CTOMMOCTH M3TOTOBJIEHUS CIPOEKTHPOBAHHOTO CTAIIEIIs

JUIsi COOPOYHBIX PpabOT crnopTUBHBIX 00mHI0B «Dopmyna-CTyaeHT» COCTaBISIET
32156 p.

[IpoBeaeHHBI 0030p AHAIIOTMYHBIX KOHCTPYKUMNA CTamens A COOPOYHBIX
paboOT CHOPTUBHBIX OOJUAOB MOKA3all, YTO CPEAHSISI CTOMMOCTb MPEACTaBICHHBIX
Ha pBIHKE 3apyOEKHBIX W OTEUECTBEHHBIX AHAJIOTOB JAHHOTO OO0OPYIOBaHHUS
cocraBmsier 49700 p. DOxoHomudeckas d¢G(HEKTUBHOCTH OT  BHEAPEHUS
pa3pabOTaHHONW KOHCTPYKIIMK cTamens Il COOPOYHBIX pPadOT CIOPTHBHBIX

605108 coctaBiisieT 17544 p.
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3AK/IIOYEHUE

[IpencraBieHa «BbIIYCKHAs KBadupuKkauuoHHash» [11] pabora «1unaoMHbIHI
npoekT Ha Temy «llepenBmwxkHOi cTamens st COOPOYHBIX pPabOT MpOEKTa
«Dopmyna-CtyneHT». B MOACHUTENIBHON 3amuCKe, IPOBEIEHBI TEXHOJIOTHYECKHE
pacdeTbl KOHCTPYKTHUBHBIX JJIEMEHTOB, aHAJIW3 M BBIOOP COCTABHBIX YacTEH, Kak
IIPOU3BOIMMBIX CAMOCTOSATEIBHO, TaK M 3aKyIIOYHBIX.

CornacHO TEXHOJOTMYECKMM M IPOYHOCTHBIM pacdyeTaMm pa3paboTaHbl U
oopMIIeHbl KOHCTPYKTOPCKHME YEPTEKU, KOTOPbIE IMPEICTaBICHbl B HACTOALICH
pabote. BpiOop TexHOMOTMHM U 00OPYAOBAaHUSA TMOAKPEIUIEH SKOHOMHYECKUM
3¢p¢deKkToM, pacueT KOTOPOro MPUBEJAEH B CHEUUAIBHON IJ1aBe M, HECOMHEHHO,
COOTBETCTBYET TPEOOBAHUAM O€30MACHOCTH U SKOJIOTMYHOCTH.

BoinonHen 0030p M aHanM3 IUKJIOIPaMM MPUMEHSEMBIX aHaJIOTOB, IS
npennpustuid. [Ipu pa3paboTke KOHCTPYKLMHA BBIITOJIHEHBI HEOOXOIUMBIE PACUEThI
10 MapaMeTpaM M T€OMETPHUH 3JEMEHTOB KOHCTPYKLUMH. BbINONHEHHE NpoeKkTa
OCYLIECTBJIEHO COTJIACHO TEXHUYECKOMY 3a/JlaHHI0, HAa OCHOBE TEXHUYECKUX
PEKOMEH TN .

CamocrosiTenbHass ~ pa3pabOTKa  TEXHOJOTMYECKOTO  00OpYyIOBAHMS
IIPOBOJUTCS HA OCHOBE «KYpCOBOTO NPOEKTHUpOBaHMs. I[IprMeHEHbl 3HaHMS
IMPOEKTUPOBAHMUSI W TEXHUYECKOW HSKCIUTyaTallud aBTOMOOWIIEH, a TakKke
pa3pabOTKU TEXHOJIOTHI €ro 00CTy>KUBaHUS U PEMOHTA.

[IpoBeneHsl  MccleqOBaHUS  BOMPOCOB  oOecrieueHuss  0e30IMacHbIX
TEXHOJIOTUYECKHUX TMPOIECCOB NPH OCHOBHBIX paboTax [jsi MPOEKTUPYEMOTO
MPULIETTHOTO YCTPOHCTBA.» [7]

B nunnomMHOM mpoekTe, IpeicTaBlIeHa YCOBEPIICHCTBOBAaHHAS TUIAHUPOBKA
mwiatGopmbl  yd4eOHO-IPOM3BOACTBEHHOTO oTAeneHus «Popmyna-Ctynent». B
IIPOU3BOJICTBEHHOM IOMEIIEHNN CIUIAHUPOBAaHA >3KCIUTyaTallMOHHAs 30HA JUIs

0a3upoBaHUS IEPEABUIKHOTO CTaresl.
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