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AHHOTAIUA

Beimycknas kBanudukKalMoHHas paboTa COCTOMT W3 TOSICHUTEIbHOU
3amucKy Ha 61 JUCTaX KOMIBIOTEPHOTO TEKCTa U TPaPUIECKON JacTH Ha 6 JTHCTax
dbopmara Al.

3amucka COCTOMUT W3 BBEACHHS, TPEX Ppa3eiioB, BHIBOJOB M BKIIOYACT 9
PUCYHKOB, 2 Tabiuiel u crenudukanuu. CIUCOK MCIOIb30BAaHHOW JTUTEPATYPHI
COAECPKUT 22 HAWMEHOBAHUE.

B nepBoM pasnene mnpuBEAEH TEXHOJOTHYECKUU TMPOIECC CHATUSA H
MOHTa)Ka CTYIIHI] KOJIEC TPy30BbIX aBTOMOOUJIEH, a Tak)Ke ITPOU3BEICH MaTCHTHBIN
MOMCK CYIIECTBYIOIIMX YCTPOUCTB.

Bo BTOpOoM pazjgene Npou3BeNEHO NPOCKTUPOBAHME ITYHKTA TEKYIIETO
PEMOHTA, a TaK)Ke pacueT U BHIOOP OCHOBHOI'O MIPOU3BOJCTBEHHOTO 000Dy I0BaHUS
JUJISl ydacTKa.

B TpetheM pazpgene pa3zpaboTaHa yCTAaHOBKA JJIsi CHSTHS U YCTaHOBKHU
CTYNHI[ KOJEC TPY30BBIX aBTOMOOWJIEH, MPOM3BEIACHBI HEOOXOJMMBIC pPaCUETHI
JeTaned U y3JIOB KOHCTPYKUMH. Takke B TpeTbeM paszjieie CIPOSKTHUPOBaHA
WHCTPYKIIMS TI0 OXpaHE TPyAa, TEXHUKE OC30MMaCHOCTH U (PU3NUECKOM KYJIbType B
npou3BoJicTBE. [IpuBeIeHO SKOHOMHYECKOE 000CHOBAHNE KOHCTPYKITHH.

ITosicHuTenbpbHas 3ammMcKa 3aBCPIIACTCA BBIBOJAMMU.



ABSTRACT

The final qualifying work consists of an explanatory note on 61 sheets of
computer text and a graphic part on 6 sheets of Al format.

The note consists of an introduction, three sections, conclusions and includes
9 figures, 2 tables and specifications. The list of references contains 22 names.

The first section presents the technological process of removal and
installation of wheel hubs of trucks, as well as a patent search of existing devices.

In the second section, the design of the point of repair, as well as the
calculation and selection of the main production equipment for the site.

In the third section, the installation for removal and installation of wheel
hubs of trucks was developed, the necessary calculations of parts and components
of the structure were made. Also in the third section the instruction on labor
protection, safety and physical culture in production is designed. The economic
justification of the design is given.

The explanatory note concludes.
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BBEJAEHUE

B HacTosimiee BpeMms CYHIECTBYET HECKOJIBKO BHIOB TpaHCHOpTa IS
NEPEBO3KU IPY30B U IMACCAKUPOB: BO3AYIIHBIN, BOJIHBIN, KEJIE3HOIOPOKHBIN U
aBTOMOOWIBHBIN. Hambonee pacnpocTpaHeHHBIM —SBJISIETCS  aBTOMOOUIIBHBIN
TPaHCHOPT.

st aBTOMOOMJIBHOTO TpAHCIIOpTa TJABHOM 3ajaudeld SIBJISETCS TOJHOE,
KauyeCTBEHHOE U CBOEBPEMEHHOE BBITIOJHEHUE BCEX MOTPEOHOCTEN FOPUIUIECKUX
U (U3NYECKUX JIMI] B TEPEBO3KaxX, MPU BO3MOKHOCTU MHUHUMAIBHBIX 3aTpar,
MaTepUalbHBIX W TPYIOBBIX pecypcoB. Pemienne »53Tol 3amauum  TpeOyer
MPEUMYIIECTBEHHO Pa3BUTHS aBTOTPAHCIIOPTA OOIIETO MOJIb30BAaHNUs, TIOBBIIICHUN
€ IPY30BbIX U MACCAKUPCKUX MEPEBO30K, YKPEIUIEHUE MAaTEPUAIbHO-TEXHUUECKON
0a3pl M KOHIIGHTPAIIMA TPAHCIOPTHBIX CPEACTB Ha KPYIMHBIX aBTOTPAHCHOPTHBIX
OPEeINpUITUSX,  YIY4IIEHHE TEXHUYECKOro OOCIyXMBaHUS M  PEMOHTA
MOJIBUYKHOTO COCTaBa.

CylleCTBEHHBI POCT aBTOIAPKA CTPaHbl MPEAONPEAEISAET ONEPEKAIOIINN
TEMII Ppa3BUTHUsS ABTOTPAHCIOpPTA [0 CPaBHEHUIO C JpyruMu Bujamu. s
MOJIICpKaHUST aBTOMApKa B TEXHUYECKH HCIPABHOM COCTOSSHMHA BCE IIHpE
BHEJPSIOTCSI CPEJICTBA TMAarHOCTUPOBAHUS U HOBbIE (DOPMBI OpraHu3aluu TpyJa.
Bce a10 Tpebyer yCKOPEHHOrO pa3BUTHS MaTepUaJIbHO-TEXHUUYECKON Oa3bl
OPEINpUITHN, JaTbHEHIIIET0 COBEPIICHCTBOBAHUS TPOIECCOB TEXHHUYECKOTO
oOCITy’)KMBaHUSI M PEMOHTAa aBTOMOOWJIEH, BHEAPEHHE UIMPOKON MeXaHW3aluu
BBITIOJTHAEMBIX pa0OT U yIydIlleHHe OpraHu3aIiy MPOU3BOJICTBA.

Mexanuzauuss paboTr o0neryaeT U yCKOpPSIeT MHOTHME TEXHUYECKUE
MPOIIECChI, TI0ITOMY OT pabouyumx OOCITYXUBAOIIMX aBTOMOOWIIM, cedvac
TpeOyeTcss HE TOJIbKO 3HAHUE YCTPOHCTBA, HO W TMPAKTUYECKHUE HAaBBIKU
M0JIb30BAaHUsI COBPEMEHHBIM O0OpYIOBaHUEM, YMEHHE MPUMEHATH HEOOXOIMMbIE
IPUCIIOCOOJICHNSI, HWHCTPYMEHT, KOHTPOJbHO-U3MEPUTEIbHbBIE NPUOOPHl TIpU

JMAarHOCTUPOBAHUU aBTOMOOUJIEH.



[Ipumenenue COBPEMEHHOIO o00OpyIOBaHUS TP TEXHUYECKOM
OOCITy)KMBaHMM ¥ PEMOHTE AaBTOMOOWJICH HE WCKIIOYAeT BBITIOJHEHUE
oO1ieciecapHbIXx  pabOT, KOTOPBIMU JIOJDKEH BIaACTh KaXIbIH pabouunii-
PEMOHTHUK.

[TosToMy nia moajep)kaHus Iapka aBTOMOOMIICH U CIelHaJbHOI
CTPOUTEIILHO-IOPOKHOM TEXHUKH B TEXHHUYECKU HCIIPABHOM COCTOSHUH TpeOyeT
JadbHEWIllee Pa3BUTHE M COBEPIICHCTBOBAHHUE IMPOU3BOJACTBEHHO-TEXHUYECKOU
0a3pl, CTAHIMN TEXHUYECKOrOo OOCITY)KHMBAHHUS aBTOMOOWIIECH, aBTO3alpaBOYHBIX

CTAaHLUHW U IPYTUX NPEIIPUATHN aBTOTPAHCIOPTHOW OTPACIIH.



1 AHAJIMTUYECKASA YACTDb
1.1 YcrpoiicTBa X010BOM YaCTH I'PY30BbIX AaBTOMOOWJIEH

Ha rpy30BbIX aBTOMOOWIISAX HaWOOJbIIEE PACHPOCTPAHCHHUE MMOTYUMIH
JIOH)KEpOHHBIE paMbl. OHU COCTOAT W3 JABYX HPOJOJIBHBIX NapaJlIeIbHBIX OJIOK-
JIOH)KEPOHOB, COECIUHEHHBIX MONEPEUYNHAMH, C HCIIOJIb30BAaHUEM 3aKJIENOK WIIU
cBapku. B 30Hax, moaBepraromuxcss HauOOoJIbIIUM Harpy3kam, JJOHKEPOHbI UMEIOT
Oosee BBICOKMI NMpOQUIb, a WHOINA YCHIMBAIOT BCTaBKaMu. Jlns KperieHus
arperaToB Ha paMe€ YCTAaHOBJEHbl KpPOHUITEHHBI, K KOTOPBIM 3aKpEILICHBI
TOIUIMBHBIA Oak, KpbUIbs, MMOAHOXKKH, peccopbl. Criepean K JOHXKEPOHAM KpErsiT
nepeanuii 0ydep, mpeaoXpaHsouMil aBTOMOOMIIb OT MOBPEXIACHUMN, U OYKCUPHBIE
KPIOKH.

baaxku mocroB

bajku Begymux MOCTOB ITYCTOTEJNBIE, BHYTPU WX YCTAHOBJICHBI TJIABHAS
nepenaya, AuddepeHuat v moiayocu.

Banku 3aHHUX MOCTOB T'PYy30BBIX aBTOMOOWJIEH IITaMIIOBaHHO-CBapHbie. B
cpenHeil yactu Oajka 3aJHero MOCTa UMEET OTBEPCTUE C KOJIBLIEBBIM MOSCKOM, K
KOTOPOMY KpEMHUTCS KOpnyc TiiaBHOW nepenayu. Ha aTy Oanky ¢ 000oMX KOHIIOB
HAIPECCOBBIBAIOTCS (JIaHLbI JJIs1 KPEIJIEHUS OMOPHBIX JIMCKOB TOPMO3HBIX
MEXAaHU3MOB KOJIEC.

banka nepennero Begayiiero Mocta aBTOMOOWJISI 3aKaHUMBaeTCs (piraHIiamu,
K KOTOPBIM KPEIISATCS IapOBBIE ONOPHI IOBOPOTHBIX KYJIAKOB.

Konéca rpy3oBbIx aBTOMOOUMJIEH CHAa0XEHBI JUCKAMU C TUIOCKUM 000JIOM.
Ha 060/1e MOHTHPYIOT OAHOOOPTOBOE CHEMHOE Pa3pe3HOE KOJbIO, OJTHOBPEMEHHO
BBITNOJIHSIONIEEe (PYHKIHMU 3aMOYHOTO KOJIbLIA.

Ha nuckax kosi€c BBINMOIHEHbI KOHMYECKHE OTBEPCTHUS, KOTOPHIMH KOJIECO
YCTaHABIMBAIOT Ha IIMWIbKU. ['aliku Konéc Toke mMerT KoHyc. CoBmaneHue
KOHYCOB T'a€K M OTBEPCTHUI Ha AMCKaX 00eCIeYnBalOT TOYHYIO YCTaHOBKY KoJéc. Y
IPYy30BbIX aBTOMOOWJICH Ha BeIyIIHUE 3aJHHUE IOJYOCH YCTAaHABIMBAIOT MO JBa

KoOJIeCa. I[I/ICKI/I BHYTPCHHUX KOJIEC 3aKpPCINICHbBI Ha HIIWJIbKAaX KOJIIA9Y9KOBbBIMU
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railkamMu C BHYTPEHHEH M HapyXHOW pe3bOOH, a AMCKH Hapy>KHBIX KOJIEC —
raikaMm ¢ KOHycOM. YTOOBI NpeaoTBPaTUTh CaMOOTBEPTHIBAHUE TaCK MpU
YCKOPEHUH U TOPMOKEHUH aBTOMOOWJIS, TallKu JIEBOW CTOPOHBI MMEIOT JIEBYIO
pe3b0y, a rallky MPaBoOi CTOPOHBI — MPABYIO.

[THeBMaTHUecKasi IIMHA COCTOUT U3 MOKPBIIIKU, KaMePhl U 000IHOM JICHTHI.
[ToKpBIIIKK COCTOSAT W3 Kapkaca, MpoTekTopa (0eroBoil AOpPOXKKH), OOKOBOU U
OopToBOi yacTeil. i Xopomux J0por NPUMEHSIOT MIKWHBI C MEJKHM JTIOPOXKHBIM
PUCYHKOM IIPOTEKTOPA, a JIJIs TUIOXUX JIOPOT U 0€310POKb-C KPYITHBIM.

Kamepa usrotosnena B BUJ€ KOJIBLEBOIO 3JACTUYHOIO PE3MHOBOTO PyKaBa.
JI71s1 HanoJTHEHUsT BO3/IyXOM U yIAJIEHUS €ro Mpu HeoOXOIUMOCTH, KaMepa UMEET
BEHTHJIb, KOTOPBI COCTOUT U3 KOpIyca, 30JI0THHUKA U KoJmmadka. Kopmyc BeHTHIs
BBINIOJIHEH W3 JIaTYHU B BUJE TPYOKM C (pylaHLeM W 3aKpeIryiéH B KaMepe Ipu
nOMOIIM I1ai0bpl U Taiiku. Kopryc BEHTHIIE MOXET ObITh COCTABHBIM: BEPXHSS
4acTh W3TOTOBJIEHA W3 JIATYHU, HVOKHSS W3 PE3HMHBI, NPUBYJIKAHW3UPOBAHHOM K
KaMmepe. 30JIOTHUK BKJIIOYAET B CEOs] HUMIENb C PE3MHOBBIM KOJIBLIOM, CTEPKEHD U
NPYKUHY. 30JIOTHUK BBEPTHIBAIOT B KOPIIYC BEHTWIS M 3aKpbIBAIOT CBEPXY
KOJITTAYKOM.

banky Tpy30BBIX aBTOMOOWIIEH H3TOTOBJISIOT W3 KOBAHOW CTadd B BHUJC
JByTaBpa C OTOTHYTBIMH BBE€pX KOHLAMH. BBIrHyTas BHH3 CpeAHss YacTb
M03BOJIsIeT O0JIee HU3KO YCTAHOBUTH JBHUrarenab. Ha koHuax Oajaku pacnoJioKeHbl
OOOBIIIKY C MPOYIIUHAMU, B KOTOPHIX BCTABJICHBI ITKBOPHU, COSAUHSIONIUE OaTKy
C MOBOpPOTHBIMU Uamndamu kos€c. YToObl 00JErYuTh MOBOPOT KOJEC, MENKIY
OOOBIIIKAMU ¥ MPOYIIMHON Harndbl MOMEUIEH ONMOPHBIA APUKOBBIA MOAIIUITHUK.
Ha ocu nandsr B AByX KOHMYECKHMX POJIMKOBBIX MOJIIMITHUKAX YCTAHOBJICHA
CTyIHMIA TEPEIHETO YIIPABIAEMOrO KoJieca. PerynmpoBOYHOM TaWKOM MOYKHO
PEryIMpOBATH 3aTSHKKY MOJUIMITHUKOB BO BPEMS SKCILTyaTal|H.

[IIkBOpEeHHh HEMOJIBMIKHO 3aKPEIIEH B OOOBIIIKE OAIKH KIMHOBBIM OOITOM.
[loBopoTHass mamnda ycTaHOBIEHA HAa IIKBOPHE B OpOH30BBIX BTYJIKaX,
3aIPECCOBAHHBIX B OTBEPCTUS €€ MpoymMuH. [I0BOPOTHBIE pbIYaru BCTAaBJIEHBI B

KOHHNYCCKHUEC OTBCPCTUS IIPOYIIINH HaH(I)I)I M 3aKPCIIJICHBI ramikamu.
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OceBoil 3a30p Mexay TMOBOPOTHOM mamndoil u Oamkoil peryiupyror
npokiaakamu. K moBopoTHoil namnde OonramMu MNPUKPEIIEH MIMT TOPMO3HOTO
OapabaHa. DTOT IIUT — OMOPa KOJECHOTO TOPMO3ZHOTO MEXaHU3MA.

Jlnis kperuieHus peccop Ha OajKke BBIMOJHEHBI IUIOMAAKU. BepxHss yacTh
MOBOPOTHBIX Har@ coeAMHEHa Yepe3 MOBOPOTHBIHN pbIyar ¢ PyJeBbIM MEXaHU3MOM,
a HUKHSSI 4aCcTh YE€pPE3 pbluar pyJjeBOW TATU — C PYJIEBOU TATOM.

Ilepennsisi noaBecka

DOTa moABECKa OCYIIECTBIEHA HA MPOJOJIBHBIX MOy JUIUNTHYECKAX
peccopax. JlomoJHUTENBHO K peccopaM, OHa CHaOXKeHa TUIpaBINYECKUMU
aMopTU3aTOpaMHu.

Kpemnnenue peccop K pame BBIIOJIHEHO Ha PE3WHOBBIX IOAyHIKax. B
NEepeHNEe KPOHIUTEHHBI pEeccop B CHEUUaJbHble THE3AA JOMOJIHUTEIBHO
YCTaHOBJICHBI YIIOPHBIE PE3UHOBBIE NOYIIKH, BOCIPUHUMAIOUIUE YCUIIUE.

[Iporu6Gsl peccop orpaHuYUBaIOT pe3nuHoBbIe Oydepsl. [Tono6HBIM 00pazom
BBINIOJIHEHA MEPEAHSS NOJIBECKA U HA JPYTUX aBTOMOOWIISAX. B ornmume ot panee
YIOMSIHYTBIX, B PECCOPAX JUCTHI OT CMEUIECHHS OJJUH OT JIPYroro (PUKCUPYIOTCS BO
BpeMsi padOThl BBICTYIIAaMH M YIUIyOJICHHSIMU BBIIITAMIOBAHHBIMU B JIUCTAX
peccop, a He CTSDKKaMH 00JITaMu U XOMYTaMH.

3aaHsAs nmoaBecka

B 3agHelt moaBecke aBTOMOOWJISI KPOME OCHOBHBIX PECCOp HMEIOTCS
JIOTIOJIHUTENbHBIE peccopbl. OHU 3aKperieHbl Ha Oajike 3aJHEr0 MOCTa BMECTE C
OCHOBHOM pPECCOpOl CTpPEeMSIHKAMHM, a HMX KOHIIbl HAxOIATCS MPOTUB MOJOK
OIIOPHBIX KPOHIITEHHOB.

AMOPTH3ATOPBI

Ha  aBroMoOWJIsIX ~ NPUMEHSIIOT  JKMJIKOCTHBIE  TEJIECKOMUYECKHE
aMOpTHU3aTOpbl ABOMHOrO AeicTBUA. OHHM COCTOSAT W3 LWIMHApPA, IITOKA C
NOPIIHEM, LWIMHAPUYECKOTO pe3epByapa W KJAlaHOB. B MOpIIHE BBIITOJIHEHBI
KaJIMOpPOBaHHbIE OTBEPCTHUS W YCTAHOBJIEHBI MEPENyCKHOM KiamaH W KJanaH

ornadn. B HWKHEW 4acTH LMIMHApPAa CMOHTHMPOBAHBI BIIYCKHOM KJIallaH M KJamnaH

11



cHrkeHus. LIITok B BepXHEW 4acTU COEIMHEH C KPOHIUTEHHOM Pambl, 4 HWKHAA

4acTh pe3epByapa ¢ MepeiHei OChlo.
1.2 Texun4yeckoe 00Cay;KUBaHHME X0I0BOI YaCTH

HewncnpaBHOCTH 371€MEHTOB X0OJJ0BOM 4acTu (pambl, OJBECKH OCEH U KOJEC)
B OCHOBHOM BO3HHMKAIOT TIpH OJKCIUTyaTallud aBTOMOOWJIEH C Harpys3Kow,
MPEBBIIAOIIEN MAKCUMAJIbHYIO TPY30MOABEMHOCTD, a TAKKE MPU IKCIUTYaTAIUHU B
TSOKETBIX YCIOBUAX HEMPO(DHIITUPOBAHHBIX TOPOT.

K OCHOBHBIM HEHCHPAaBHOCTAM IMEpEIHEH OCH OTHOCAT MpOrud Oanku
nepeHel 0cH, M3HOC IMIKBOPHEN U IIKBOPHEBBIX BTYJIOK, pa3paboTKa MOCag0YHbIX
MecT 000MM MOJIIIUITHUKOB KOJIEC, HAPYIIICHUE YTIIOB UX YCTAHOBKH, B PE3YJIbTATe
4Yero yXyaAlIaeTcs YNPaBIseMOCTh aBTOMOOWIJIEM M TIOBBIIIACTCS H3HOC IIHWH.
[TonoMka peccop WM mpocaaka MPYKUH TMOJBECKH, a TaKXe OTKa3 B paboTe
aMOPTU3aTOPOB BbI3BIBAIOT B KOHEUHOM UTOIE ITOBBIICHHBIN U3HOC IIUH.

HewucnpaBHoCTh arperatoB W y3jJ10B XOJOBOM 4YacCTH BBISBISIOT YACTUYHO
ocmotpoM mipu EO. B 00béMm pabor TO-1 BXOasT mpoBepKa COCTOSHUS U
KpEIUJICHUS TIEPEeTHUX U 33JHUX MOJBECOK M aMOPTU3aTOPOB, U3MepeHue IodTa B
MOAIIMITHUKAX CTYIHI] KOJIEC U IIKBOPHEW MOBOPOTHHIX Iamn@, a TakKe OIECHKa
COCTOSIHUS paMbl U Oayiku nepenneit ocu. [1o rpaduxy B COOTBETCTBUM C KapTOM
CMa3Kd CMa3blBalOT IIAPHUPHBIE ONOPbl WA NOAIIMIIHUKA IIKBOPHEU
noBOpoTHBIX mand. [IpoBepsArOT cocTOsSHUE IIMH W JIaBJICHUE BO3AyXa B HUX,
KOTOpPOE MPU HEOOXOAUMOCTH JTIOBOJST IO HOPMBI.

[Ipu TO-2 B nomoJiHEHHE K TMEPEYUCICHHBIM padoTaM MPOBEPSIOT U MpHU
HEOOXOJIMMOCTH PETYJUPYIOT MPaBWIBHOCTh YCTAHOBKU TE€PEIHEr0 U 3aJHETO
MOCTOB, YIJIbl YCTAHOBKH IEPEIHUX KOJIEC, 3AKPEIUISIIOT XOMYThI, CTPEMSHKU U
NaJbIbl TEPEIHUX M 3aJHUX PECccop, MOAYUIKHM PECCOp U aMOPTU3ATOPHI,
YCTaHaBIIMBAIOT MUHUMAJIBHBIE 3a30PbI B MOIIAIMTHUKAX KOJIEC.

OcMOTp pamMbl TO3BOJSIET YCTAHOBUTH HU3MEHEHHUSI €€ T€OMETPHYECKOMN

dbopMbl U pa3zMepoB, HAIUYMUE TPEIIMH, MOTHYTOCTh JIOHXKEPOHOB M MOINEpPEUHH,
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COCTOSIHME KpEIUIEHHH K paMe KpPOHIITEHHOB pPECCOp, MOAPECCOPHUKOB H
aMOPTHU3aTOPOB.

IIpoBepka reoMerpuueckoil (GOpMbI paMbl MOXKET OBITh BBIIIOJIHEHA
U3MEpPEHHEM IIUPHUHBI PaMbl CHEPEId M C3aAH IO HAPYKHBIM IUIOCKOCTSIM
JoHXkepoHOB. Pa3Huna B mupuHe nomkHa ObITh U1l apToMoOuneit I'A3 He Oonee
4mm.  [lpononibHOE CMEUIEHHE JIOHKEPOHOB paMbl  OT  [EPBOHAYAIBHOIO
MOJIO’KEHUSI MOXKHO OIPENETUTh, 3aMepss TUaroHaIu MeX 1y ToNepeunHaMu PaMbl
Ha OTJENIbHBIX €€ yyacTkax. J{ImHa nuaroHaneil Ha KakJJOM y4acTKe JI0JKHA ObITh
OJIMHAaKOBOM. JlommyckaeTcs MUHMMaIbHOE OTKIIOHEHUE He 0ojiee SMM.

CocTosiHuE TOJBECOK MPOBEPSIOT NPHU TEXHUYECKUX OOCITYKMBaHUSIX
BHEIIHUM OCMOTPOM, a KpeIUIeHHEe UX — MNpuiokeHueMm ycwius. [Ipu ocmotpe
peccop BBISABISIOT MOJIOMaHHbBIE HIIM TPECHYTHIE TUCTHI. Peccopa He TomKHa UMETh
BUJMMOTO TPOJOJIBHOTO CMEUICHMs, KOTOpPOE MOXKET IpPOU30MTH H3-3a Cpe3a
HeHTpaigbHoro Ooinra. IIpoBepsisi HanEXHOCTh KpEIUIEHHS peccop, HEeoOXOauMO
oOpamarb 0co00€ BHUMaHUE HAa CTENEHb 3aATSHKKU TaeK CTPEMSHOK U OTCYTCTBHE
M3HOCA BTYJIOK HIApPHUPHBIX KperieHui peccop. Ecnu peccopsl UMEIOT KperieHue
KOHIIOB B PE3MHOBBIX MOAYIIKaX, 00palarT BHUMaHNE HA UX LEJO0CTh, a TAK)KE Ha
IPaBWIbHOE TOJOXEHUEe B omope. ['aliku KperuieHus CTPEeMSHOK U XOMYTOB
peccop 3aTsAruBalOT PaBHOMEPHO CHaydaja IepeaHue (Mo Xoay aBTOMOOWIIS), a
3aTeM 3aJHUE.

TexHunyeckoe oOCIyXKMBaHHE aMOPTHU3AaTOPOB 3aKJIIOUAETCS B IMPOBEPKE HUX
KpEIUICHNH, CBOEBPEMEHHON 3aMeHE HM3HOIIEHHBIX PE3MHOBBIX BTYJOK. Ocoboe
BHUMaHUE YAETSETCS KOHTPOJIIO TepMeTHYHOCTH. Ecim amopTH3aTop MMeeT Ha
MOBEPXHOCTU MOTEKU >KUJIKOCTH M TOTEPSUT aMOPTU3UPYIOIIME CBOWMCTBA, €ro
PEMOHTHUPYIOT, TIOJBEPral0T HCIBITAHUIO TOCIE PEMOHTa M yCTaHABIMBAIOT Ha
aBTOMOOMWJT.

HeucnpaBHOCTH  aBTOMOOMJIBHBIX ~ KOJIEC ~ SIBISIOTCA  CJIEICTBUEM
HENPaBWIBLHOW JKCIuTyatanud. K HHM OTHOCAT pa3paboOTKy OTBEPCTHH TOJ
MIMUJIBKA WM TalKU KPETJICHWs, TPEIIMHbI B JHCKaX KOJEC, MOBPEXKICHUS U

IIOTHYTOCTb 3aKpPadWH U O6OIIB€B, 60pTOBI>IX H 3aMOYHBIX KOJICI, OueHue Kojeca B
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pe3ysbTaTe HEyMeJIOro MOHTa)Ka IIMHBI Ha 000/, qucbanaHc Kojieca, KOPPO3HI0 U
HapylIE€HUE  JIAKOKPACOYHOrO0  TOKPBITUS  o0oxa  Koyieca.  YKa3aHHbIE
HEUCIIPAaBHOCTH OOHAPYKMBAIOT MPU BHEIIHEM OCMOTpEe, a OUEHUE MPOBEPSIOT
BPAILIEHUEM BBIBEIICHHOTO KOJIECA.

[IvHBI, UMEIOIINE HEZHAUYUTEIIbHBIE MOBPEXKICHUS MOKPHIIIEK WIH MPOKOJIBI
Kamep, peMoHTupyroT B ycioBusx ATIL. [l »Toll 1enu MCHoJdb3yrOT
AJIEKTPOBYJIKAHU3ATOPBI U 3aIIaThl U3 CBIPOUN Pe3UHBI. [IOKPBIIKKA C N3HOIIEHHBIM
MPOTEKTOPOM, HO T'OAHBIM KapKacoM, CAAIOT JJIsI BOCCTAHOBJIEHUSI MPOEKTOpA Ha
HIMHOPEMOHTHOE MPETIPUSITHE.

JIns  paBHOMEpPHOIO  M3HOCA  INPOTEKTOpa IMIHH  PEKOMEHIYETCS
MEPUOANYECKH Yepe3 6-8 ThIC. KM MEPECTaBIATh Koy€ca ¢ 3aHEH Ha MEPEIHIOI0
OChb COTJIACHO CXEME IIEPECTAHOBKHM, BKJIOUas CIOJa M 3amacHoe Kojeco. Ilpu
MEPECTAaHOBKE KOJEC CIEAyeT YYMUTHIBATh PHUCYHOK MPOTEKTOpa (€Ciau OH
HaIpaBJICHHOTO JACHCTBUS), YTO 0003HAYAETCS CTPEIKON Ha OOKOBUHE MOKPBIIIKH.
[Ipy npaBUIIBHOM yCTAaHOBKE KOJIECA CTPEJIKA U NMPEUMYILIECTBEHHOE HAIIPaBJICHUE
BpAILCHUS] IPY IBUKEHUHU BOEPEN TOJKHBI COBAAATh.

MoHTaX IMHBI BEeAyT TOJBKO Ha HcmpaBHbId 00o0xa. Ilepen MoHTaxom
BCETa MPOBEPSIOT cocTosiHue 00oxa. OH JOIDKEH MMETh MPABHIBHYIO KPYTIYIO
dbopmy, 3aKpavHbl U TTOCAJI0YHBIC TIOJIKK TAK)Ke HE JOJHKHBI UMETh MOBPEKICHUMH,
3a00UH U MIOTHYTOCTEH, HAPYIIEHUM JIAKOKPACOYHOTO TTOKPBITHSI.

JIeMOHTa)X M MOHTaX IIIMH JIETKOBBIX AaBTOMOOWJICH BBIMIOJHSIOT Ha
craiinoHapuoM ctenge II-501M. OH cocTouT W3 OMOpHOro AucKka (cToyia) ¢
IIPOBOJAOM OT PEBEPCUBHOTO AJIEKTPOABUTATENS, MHEBMATHUYECKOTO HAXXKUMHOTO
YCTPOMCTBA, CTOMKH JAEMOHTXKHOTO pblyara W ammapaTHoro mmkada. PaGounmu
OpraHaMM CTEHJa SIBJISIOTCS OMOPHBIM CTOJI, KyAa KpEmsAT KOJIeCO, JBa pblyara,
MPUBOJMMbIEC MTHEBMOILIWIMHAPOM M Kadarolllhecs B BEPTUKAJIbHON MJIOCKOCTH Ha
obmeit ocu. Kowerr kaxmoro peiyara CHa0XEH TOPU3OHTAIBHBIM JHCKOM,
CIyXallluM JUisl OTKMMa OopTa MIMHBI OT o0oxa. Peluarm mnepememiaroTcs B

BepTHKaHBHOﬁ IIJIOCKOCTH YCUJIMEM ITHCBMATUYCCKOI'O MUJIMH/PA, 110/Ja4a BO3/1yXa
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B KOTOPBIA  OCYHIIECTBJISIETCS  IMEAAIbI0,  YOPABILSIIOWIEH  OJHOBPEMEHHO
BKJIIOUYEHHUEM JJIEKTPOIBUTATENS.

[Tocne cOopku KoJieca JErKOBbIX U IPY30BBIX aBTOMOOMIIEH B 00s13aTE€ILHOM
nopsiike 0aJaHCHUPYIOT.

banancupoBky KosieCc IPOBOAAT [JIsl YCTPAHEHHSI X HEYPABHOBEUIEHHOCTHU
(nucbanaHca), KOTOpasi SIBJSIETCS CJEACTBUEM HEPABHOMEPHOTO pacmlpeeiaeHus
Macchbl KOJECAa OTHOCUTEIIBHO OCH WM BEPTUKAIBHOW IUIOCKOCTH CHUMMETPHHU.
Jucbananc mpu BpallleHUW KoJieca BBI3bIBAET €ro OWMEHUsT M HEepaBHOMEPHBIN
YCWICHHBIA W3HOC WHWH. /[l yMmeHbplIeHus BIUSHUA JucOanaHca KoJieca

MOJIBEPraroT CTATUYECKON U TMHAMUYECKON OaJaHCUPOBKE.

1.3 AHaau3 CymecTBYKWIIMX CIOCO00OB M YCTPOICTB BbINOJHEHUSA

padoT Mo AEMOHTAXKY CTYIHLI

Ha nanHbIii MOMEHT aeMoHTax crynui] kosec Ha ATII mpousBoauTcs
BPYYHYIO, C MOMOUIBI) PA3JIMYHBIX ChEMHHKOB BHHTOBOTO W PBIYAKHOTO THIIA.

[Ipu sTOM CTynuIa MOACPKUBACTCS OT MaJICHUS KpaH-0aTKOM.
Cbemuuk, pazpadorannsiii [ITO OAO «BICT-1»

CpeMHHMK TpencTaBiiger coboil peryar (pucyHok 1.1) ¢ ymopom u
KPEIJICHUEM.

CHaTHE CTynmMIbl IpPU  I[OMOIIM 3TOIO0 ChEMHHKA ITPOU3BOAMTCS
cieayromum obpazoM. CheMHUK (UKCUPYIOT 3a HIMUJBKY KpEIUICHUs KoJjeca
raiikoil Ha cTymnuie. 3aTeM yCTAHABJIMBAIOT YIOP MO LEHTPY CTYMHIBL. Y IUPAOT
ero B 0ajKy MOCTa WJIM OCh CTYNHUIbI U MPOU3BOIAT BBIIPECCOBKY HAXKUMOM Ha
ppryar. Peryar cbeMHHMKAa HMMEET 5 OTBEPCTUH, PACIIOJIOXKEHHBIX B pPsll, 4YTO
MO3BOJIAET YCTaHABJIMBATh YNOP TOYHO MO IEHTPY CTYMHUIbBI WIM OalKu MOCTa
PEMOHTHPYEMOTO aBTOMOOMJIS.

B cnywyae nepekoca MOIIIMIIHMKA KPEIUIEHHE CHEMHHUKA MEPECTABIISIOT
(pukcupyroT 3a MMWIBKY, PACIOJIOKEHHYI0 HAMPOTUB) U  MPOJOJIKAIOT

BBIIIPECCOBKY.
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57/ M

1 — kpoHmITENH; 2 — ynop; 3 — TOK; 4 — pelka; 5 — pyKkosiTka

Pucynok 1.1 - Cremuuk, pazpadorannbiii [ITO OAO «b2CT-1»

HOCTOI/IHCTBOM JaHHOI'O CbCMHHUKA ABJLICTCA YHUBCPCAJIbHOCTD U ITPOCTOTA
KOHCTPYKIHUH. On no3BoJIsIET IMPONU3BOAUTb ACMOHTAK CTYIIMI KaK IICPCIHUX, TAK
N 3aJHUX KOJICC I'PY30BLIX aBTOMOOMIICH Pa3HbIX MApPOK. HCI[OCTaTKOM ABJIACTCA
TO, YTO IIpHU ACMOHTAXKC CTYIIMIbI ICPECAHCIO KOJIECa Tpe6yeTc;1 IMPHUIIOKUTD
3HA4YUTCIBHOC (I)I/I3I/I‘ICCKOG YCHUIIHC. KpOMe TOro, BO BpE€Ms ACMOHTAKa B IIOCAJIKC
IMOAIIUITHUKA MOJKCT BO3HHKHYTH IICPCKOC, T.K. 3aXBAT IIPOU3BOAUTCA TOJIBKO C

OJTHOH CTOPOHBI CTYyNHIIBL. TpedyeTcs BpeMs Ha IEPECTaHOBKY ChEMHHKA.
Cpemuuk U - 117.36.000

JIaHHBIN ChEMHUK MPEIHA3HAYEH JIJIs IEMOHTaXa CTYIUIl IEPEIHUX KOJIeC
aBromoOuneit MA3 Bcex moneneit 1 KpA3 — 255. Pabounii MexaHu3M BUHT-Tailka.
On cocrouT U3 BUHTA (PUCYHOK 1.2), 5nam u pyKoOsATKH. BUHT ¢ OHON CTOPOHBI
3aKaHYMBAECTCS PYKOSITKOM, C IPYrOM — YIIOPOM. YTIOp ABJIAETCS YaCThIO BUHTA.

BrinpeccoBbiBaHrE  MPOU3BOAMUTCS IMyTEM  MPOBOpPAYMBAHUS ~ BUHTA
ChEMHHUKA C YIIOPOM B OCh Hardbl MOBOPOTHOTO KyJIaKa M 3aXBaTOM 3a IIMUIBKH
KpEIUJICHUs KoJeca.

B kauecTBe JOCTOMHCTBA TAHHOTO ChEMHUKA MOXHO OTMETUTh MPOCTOTY
KOHCTPYKIIMU. A K HEJIOCTaTKaM CJeayeT OTHECTHU TO, YTO TpeOyroTcs OoJblIne
3aTpaThl BPEMEHM Ha 3aKpEIUICHWE Jiall CheMHUKAa U (DU3UYECKUE YCHUIIUSA Ha

IIPOBOpAaYMBaHUE BUHTA (TpeOyeTcsl MPeoAOJETh CHIIy TPEHHUS MEXIY YIOPOM U
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nangoit). Kpome Ttoro, ¢gopma mam m ymopa HE TO3BOJSIIOT MPOU3BOIUTH

JACMOHTAQK CTYIIMIBI 3aIHCTO KOJICCA.

M
13 2 Bt
f,
Y ']
K\\
0Ck CImUULL
- cmunuua

247

I — pykosiTKa; 2 — nana; 3 — BUHT

Pucynok 1.2 - Ceemnauk 1 — 117.36.000
Cbemunk U-515.64.312

Coemuuk Mojgenu M-512.64.312 BunTOBOro THmNa. llpenHasHadeH s
CHATUS cTynul nepeanux kosec apromoomiien MA3 u KpA3. CheMHUK COCTOUT
U3 pykosTka (pucyHok 1.3), BUHTa, ymopa, 3axBara, PeryJMpoOBOYHOro OoJyita U

TpPaBEPCHI.

omynuya

OCh Cmynuybl

1 — 3axBar; 2 — ynop; 3 — BUHT; 4 — mtudt; 5 — pykositka; 6 — TpaBepca; 7 — BUHT
(bukcanuu

Pucynok 1.3 — Ceemuux N-515.64.312
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3axBaTbl ChEMHUKA 3aKPEIUICHBI IIAPHUPHO HA TPABEPCE MAJIBLIEM.

CHsTHE CTYNHIBI MPOUCXOIUT CIAEAYIOIIMM 00pa3oM. 3axBaThl ChbEMHHUKA
3aBOJATCS 3a Kpall TOpMO3HOTo OapalaHa, peryJMpoOBOYHBIMU OOJITAMHU 3aXBaThl
bukcupyloTcs, Bpalias BUHT PYKOSATKOW MOJBOAMTCS YHNOpP ChEMHHKA K LEHTPY
nangsl MOBOPOTHOTO KyJiaka. 3aTeM, IMPOAOJDKas BpallaTh PYKOATKY ChEMHHUKA
IIPOU3BOJUTCS BBIIIPECCOBKA.

K HemocratkaM JaHHOTO ChEMHHKAa MOYKHO OTHECTH CJIOXHOCTb
KOHCTPYKLMH, OOJbIINE rabapuThl, a TAKXKE CI0KHOCTb B dKCILTyaTanuu. Kpome
TOTO, MNPU JEMOHTAKE CTYNHUL BO3HUKAET HEKeNaTelabHas CWiIa TPEHUS B
CONMPSDKEHUU IITU(PT yMopa-BUHT, KOTOpass TpeOyeT IOMOJHUTEIBbHOTO YCHIIMS

HaIPaBJICHHOTO Ha MIPEOJI0JICHUE ATOM CHUIIBI.
Coemuuk U-801.38.000

JIaHHBI CHEMHUK — yHUBEpPCaAJbHBbINW. 1103BOMsIET CHUMATBH CTYIHIBI KAk
NepeIHNX, TaK M 3aJHUX KOJEC T'PY30BBIX aBTOMOOWJIEH pa3IMYHBIX MapOK.
OCHOBHBIMHM DJIEMEHTAMHU ChEMHHUKA SIBJISIOTCS 3axBaThl (pUCyHOK 1.4), ymop,

BUHT, TpaBepca, pyKOsTKA.

— omynuya

9
N
{{elee—y |

\

acb Cmuynuysl
u

1 — 3axBart; 2 — ynop; 3 — BUHT; 4 — mtudT; 5 — pykosiTka; 6 — TpaBepca;
7 — BUHT (pukcanuu; 8 — XoMyT; 9 — maiida
Pucynok 1.4 — Cremuuk 1-801.38.000
CHATHE CTYnUIIbI IPOUCXOAUT clieAyromum oopazoM. 11lait0y 3akpemsitor
Ha cTynuie O0ontamMu K (uIaHIly KpbIIIKA (B CIIy4ae CHSTHUS CTYHHUIbI 3aIHETO

KoJjieca Maidy KpemsT Ha IMIJIbKaX KPEIUICHHWsS KoJjeca TalkaMu). YTIupasch
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yIopoM B Iandy MOBOPOTHOTO KyJlaka, 3aBOJAT 3aXBaThl 32 XOMYTHI IIAMOBI U
¢ukcupyloT UX BUHTaMU. BBopaduBas BHHT B TpaBepCy, CHUMAIOT CTYMHILY C
nandsi (0agKu MOCTa).

VYHuBEpCcaIbHOCTh CHEMHUKA JOCTUTAETCS 32 CUET (POPMBI yIIOpa, a TaK XKe
3a cueT NMpUMeHeHus nepexoaHor mainosl. [llaiiba mmeeT XOMyThl, 3a KOTOpbIE
MIPOU3BOJIMTCS 3aXBaT, a TaKXKe OTBEPCTHUsI KperuieHusl K crynuie. OTBepcTus B
maiide HMMET pPa3auYHbId JUAMETP M PACIOJIOKEHUE, IO03TOMY €€ MOYKHO
3aKpenuTh HA CTYNUIAX PA3IMYHbIX TUIIOB U MapOK aBTOMOOWJIEH KaK MepeaHero,
TaK M 33JHEro MocTa. YHnop umeer (Gopmy, MO3BOJSIONIYIO €My YIUPAThCs KaK B
nandy MOBOPOTHOTO KyJlaka, TaK M B OajKy MOCTa, TEM CaMbIM CO3JAar0TCs
YCIIOBHSI JUISl CHATUS CTYIHI] KOJIEC.

Henocratkom mnpucnocoOsieHust SBISETCS TO, YTO TPEOYIOTCS 3aTpaThl
BPEMEHM Ha INpHUCOeAuHEeHHEe wmaiiobl. KpoMe Toro, crnocod KpemieHus ymnopa K
BUHTY TakoHW ke, Kak 1 y cheMHuka M-515.64.312 (mocpenctBom mtudToB), 4TO

MIPOU3BOJIMT K JIOMOJIHUTEILHBIM YCHIIUSM Ha TIPEOJIOICHUE CHIIBI TPEHUS.
1.4 Ilesn u 3agauu BKP

Llenpro BBIMYCKHOW KBaJU(UKAIIMOHHONW paOOThl SBISETCSA MPOEKT IYyHKTa
TP nnst opraHu3anuu ¥ PEeMOHTa XOJOBOM YacTH TPY30BBIX aBTOMOOWIEH. J[ms
JOCTHKEHHUS LIeTTM HEOOXOAUMO PELIUTh CISAYIOUINE 3a1a4u:

a) Ilpoectu  mombop  oOOpymOBaHMS,  pacyeT  YHUCICHHOCTH
IPOU3BOJCTBEHHBIX pab0YMX, KOMIIOHOBKY U IJIAaHUPOBKY IyHKTa TP.

0) PaszpabGortate ycTpoiicTBa i CheMa M YCTAHOBKHM CTYIHI[ KOJIEC
I'Py30BbIX aBTOMOOMIIEH.

B) PaspaboraTh HMHCTPYKIMIO TO OE€30MacCHOCTH >KU3HENEATEIbHOCTH |
OXpaHe Tpy/a, a TAKKe MEepONpUATHs 110 (PU3UUECKOI KYJIbType Ha MPOU3BOICTBE

r) [IpoBecTH TEXHUKO-3KOHOMHYECKYIO OLIEHKY KOHCTPYKIIHH.
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2 TEXHOJIOI'NYECKAA YACTDb

B TexHonoruyeckoit yactTu AMIUIOMHOTO MPOEKTA HEOOXOAUMO PEIIUTh
BONPOCHI, CBS3aHHbIE C OMPEACICHUEM YHCIa MOCTOB M KOJIHYECTBA PabOYMX,
HEOOXOJMMbIX  TPOM3BOJACTBEHHBIX  IUIomaaed mynkra TP, a  Takke

chOpPMYIUPOBATH MPEIIOKEHUS MO COBEPIIEHCTBOBAHUIO paboT B myHkTa TP.
2.1 Pacuer rogoBbix 00bemoB padot TP

I'oposoii 00beM pador TP T,,, yemy, onpenenseM ¢ y4eTOM I'OLOBOrO
npoOera aBroMoOuiei L. u ynensHol tpynoemkoctu TP trp Ha 1000 kM npoOera
JU1SL KOKJI0H MapKy aBTOMOOHIIS:

L.
TTP:m'tTpa (21)

rnie L, - ronoBoli npober apToMoOusel oHol Mapku (1o Tabulie
1.1, wampumep, nans aBtomobuneii KAMA3 L, =
2120424), xm;
trp - yHIelbHas TpyaoeMkocTh TP aBTomMoOunel ogHOW mMapku,
yen-u/1000 km.

B cBoro ouepens yaensHas Tpynoemkocts TPt wemu/1000 km,

OTIPENEAETCS:
tp =tgp k) ko, ks -k, ks, (2.2)
rie  trp - HOpMAaTHUBHasi  yjAenbHas  Tpyaoemkocte TP (ans
aBroMoGmteit KAMAS tip = 8,5 [1]), uen-4/1000km;
k; - ko3hGhUIMEHT, YYUTHIBAIOUIMK YCIOBHUS 3KCIUTyaTalluu
aproMoOMJiel (1t 3 KaTeropuu YCIOBUH DKCILTyaTaLUK
ans trp ky = 1,2 [1]);
kKoop - KOIGOULMEHT, YUYUTBIBAIOIIU I MOIU(UKaALIUIO
MOJIBUXKHOTO COCTaBa;
k; - KO3(hOUIMEHT, yUUTHIBAIOUINI TPUPOIHO-KIUMATUYECKYIO

30HY (AJ1s1 30HbI XOJIOIHOrO KiauMara s trp k3 = 1,2 [1]);
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ks -  koddhdulMeHT, YUUTHIBAIOIIUKA NOpoder apromoOued ¢
Hayaja dKCIyaTaluu;
ks - KO3QOUIMEHT, YYUTHIBAIOUIMI MOIIHOCTh MPEANPUSTHS
(nns npeanpusituss ¢ A, = or 100 po 200 ex wu
TEXHOJOTHMYECKU COBMECTUMBIMU TpynnaMu MeHee Tpex Ks
= 1,05 [1]).
Cpennuii  KO3(QOUUMEHT, YUYMTHIBAIOIIMK MOAMGUKALMIO TOABUKHOIO

cocTana kyp, Onpenensercs:

A6a3 : k26a3 + ATHF ) kZTSIF +AcaM : kZCaM +Acneu " Bocnen
k2Cp = ’ (23)
n
e Agass Avars Acavs Acien - COOTBETCTBEHHO KOJUYECTBO 0Oa30BbIX,
TArauen, CaMOCBAJIOB 15|
CIECHMATIU3UPOBAHHBIX aBTOMOOMIICH
JaHHOI'O ceMmeiicTBa (s aBTOMOOMIICH
KAMA3 Ag=17, Ay = 9, Ac=11,
Acne™4), €115
Ko6as> Korsrs Kocanis Kocuen - COOTBETCTBEHHO KO3(PhULIUEHTHI,
YUYUTBIBAIOIUE MOAUDUKAIIHIO

HOJBHUXHOIO cocTaBa (Jisi aBTOMOOuUIIeH
KAMA3 kysu=1, koeay=1,15, ko=1,10,
Koenen=1,15 [11);
n - KOJIMYECTBO aBTOMOOWJEH OJHON Mapku
(nn1g aBTomoouneit KAMA3 n=41), ex.
Torna ko3 OULKMEHT, YUUTHIBAIOIMIMA MOIM(DPUKALUIO TOJBUXKHOTO COCTABA
Koep OyzeT paBeH:

A7 1+9-L10+11-1,15+4-1,15

Kaep = 41

=1,076.

Jnsa onpeneneHust ky HEOOXOAMMO 3HATH «BO3pacT» aBTOMOOUJEH,
KOTOPBIH XapaKTepuU3yeTcs OTHOIIEHHEM IMpoOera ¢ Hayajga SKCIUTyaTaluu K

npobery no KP. B xauecrBe mpumepa, omnpeaeaum pacyeTHbii npoder go KP
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apromobuieii KAMA3 wu B wurtore «Bospact» aromooumiiei KAMA3
skcrryatupyembeix ATIIL
Hopmartugnseiit mpober aBromobuns 1o KP Lygp kM, HazHauaem mo [1] u

KOPPEKTUPYEM € YUETOM YCJIOBUH IKCILTyaTaAlUU:

Licr=L"kp "Ky "Koep' K, (2.4)
rne LHKP - HopMmatuBHBIM mnpober apromobOuias g0 KP (mas
asromobmieit KAMA?3 L"=300000 [1]), km;
Ky -  KOdQQUIMEHT, YYUTHIBAIOIIMKA KATErOpUI0  yCIOBHIA
skcruryarauuu (s 3 kareropuu s Lip K =0,8 [1]);
K, - xospduuuent, yuursiBaromuii Moaudukauuto 11C (s
aBTOOYCOB ISl Lyp;
K; - KO3pQUUUEHT, yUMTHIBAIOIIMN KIMMATHUYECKUE YCIIOBHUS

(st 30HBI X000 AHOTO Kiumata st Lyp K3=0,8 [1]).
Cpennuit ko> GUIUEHT, YUYUTHIBAIOIIUN MOAMGUKAIUIO TOABUKHOIO

cocrasa Kk, onpenensercs:

K. = A g By F Ay g+ Ay, W50, + Acneu 'kzcneu (2.5)
2¢cp n s .
e Agass Avrs Acars Acien - COOTBETCTBEHHO KOJUYECTBO 0a30BBIX,
TAraveu, CaMOCBaJIOB u
CIECIMATA3UPOBAHHBIX aBTOMOOMIJICH
JaHHOTO cemeiicTBa (/11 aBTOMOOMIIEH
KAMA3 Ag.=17, Ay = 9, Aa=11,
Acneu:4);
Ko6as> Korsrs Kocanis Kocuen -~ COOTBETCTBEHHO KO3 hULIUEHTHI,
YUYUTHIBAIOLIME MOAU(DUKALIUIO

MOJBHYKHOTO cocTaBa (Jj1s1 aBToMoOue
KAMA3 Kogu=1, kpean=0,85, ko, =0,95,
Kocnen=0,85 [11);

n - KOJMYECTBO aBTOMOOWJEH OJHOW MapKu
(nns aTomoouneit KAMA3 n=41), en.
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Torma  cpegnuii  KO3(pQOUUMEHT,  YUYUTHIBAIOIIUMHA  MOAM(HUKALLIO
MOJIBMDKHOTO COCTaBa OyJeT paBeH:

_17-1+9-095+11-0,85+4-0,85

Kow = 4]

=0,92.

Torna
Lxp=300000%0,8%0,92x0,8= 176640 xm

L,/ Lxp=672805/176640=3,8,
T.€. 11 aBTomooueit KAMA3 L, = cerme 2,00 Lgp.
Torna ynenphas tpynoeMkocts TP tpp, uen-u\1000 km, ams aBToMoGuIeii

Mapku KAMAS3 cocTaBurT:
th =8,5-12-1076-1,2-2,1-1,05 = 29,03 4en-u/1000 kM.
CnenoBareiibHO 1010BOM 00beM padot TP Trp, den-u, 1 aBTOMOOUJICH

KAMA3 cocTaBuT:

= %’ .29,03 = 61556 4Yen-u.

Jlns onpeneneHys roioBoro oobeMa padboT MOCTOBOTO TEKYIIEr0 peMOHTA
Typ, 9emd, ro10Boit 00beM padoT TP HEOOXOAMMO YMHOMKHTE Ha IOJIFO MOCTOBBIX
pador:

T, =T, b

nmp

(2.6)

e byeer -  J10JS MOCTOBBIX padoT (11715 apTomMoOuneir KAMA3
broer = 0,45 [2]).
Torna
T,,p =61556-0,45= 27700 den-y.

2.2 Pacuer uucJa nmocros TP

Hcxonubie naHHbIE:

- TOJI0Bast TPYA0EMKOCTb paboT mocToBoro TP Ty = 47198 uen-u;
- yncyo gHel paboThi 30HBI TP B roay Hpr = 365 nH;

- YKCI0 cMEH padoThl 30HbI TP c=2;
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- IPOAOJDKUTECIbHOCTD CMEHBI t, =8 4.

CM

Yucno moctoB TP X

T .p .
me _ nmp 770.11 771-! 'K,m , (27)
ﬂpz : t(,’.'% : Pn ' 771!
rie m,- Koa(pGhuuueHT, YUUTHIBAIOLIMMA HEPABHOMEPHOCTh

BO3HUKHOBEHMSI ~ OTKAa30B  aBTOMOOWIL (€ Y4YETOM
HEPABHOMEPHOCTH BO3HUKHOBEHMS OTKA30B aBTOMOOWIIS
npuHuMaem n,=1,25 [4]);

Ny - KOIPYULIMEHT, yUUTBHIBAIOIIKUN OO padOT BBIIOJHACMBIX B
HauOoJIee 3arpy’KEHHYI0 CMEHY (IIpU OJHOCMEHHOU padoTe
30Hb1 TP n,=0,6 [4]);

P - 4uciao paboyWx Ha OAHOM TMOCTY (MO TEXHOJOTHYECKUM
COOOpaXeHUsIM, C  YYETOM  TUIA  PEMOHTUPYEMbBIX
apromoOuelt npunumaem P _=2.0), uer;

n,- KOI(DPUIIMEHT, YUUTHIBAIOIIMN WCHOJb30BaHUE pabOyero
BpeMeHH TnocTta (maaHupyem opraHuzoBatb Ha  ATII
HEHTPAIN30BAHHYIO TIOJIFOTOBKY MPOW3BOJICTBA H MOITOMY
npunumMaem n, =0,85 [4]);

K_ - ko3(hduuueHt, y4uyuThIBAIOWIMI [epenadyy uactu padoT
nocroBoro TP koMIuiekcy MOAroTOBKM NPOW3BOJACTBA (IIPH
OpraHU3allv{ LEHTPATM30BAHHON MOATOTOBKH MPOU3BOJICTBA
npuauMaem K, =0,8 [4]).

Torna

_47198-0,6 -1,25

= 0.8=57.
?365-8-2,0-0.85

[Ipunumaem X, = 6.
2.3 Pacuert yucja padounx u muiomaaeid nynkra TP

K mpou3BoaCcTBEHHBIM pabOYuM OTHOCATCS pabodMe 30H M YYACTKOB,
HEIIOCPCACTBEHHO BBIMOJHSIONME PabdOThl [0 PEMOHTY ITOABMIKHOIO COCTaBa.
Paccuutaem HeoOXoaumMoe (SIBOYHOE) W IITATHOE (CIMCOYHOE) YUCIO padovuX.
Texnonorndeckn HEOOXOIMMOE YHUCIO OO0ECNEeYnBaAET BBIMOJHEHUE CYTOUYHOH, a

ITATHOE — rOJI0BOM MPOU3BOACTBEHHOW MpOrpamMmbl (00BEMOB padoT).
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Texnonornuecku HeOOXOAUMOE YUCIO PAOOUUX Py, €I, OnpenenseM 1no

dbopmye:
THI‘H?
Pm(;ze) = @ : 'km‘[a (28)
pm
rne  ®,, - romoBoii 00beM BpeMeHH pabOYEro MecTa, Y.

B cBo1o ouepens rogosoii dhouna padouero mecra D, 4, OnpeaciIsicTC:
p

D=t =D Mo teags (2.9)
roe M, - pexum padorst 30Hbl TP B rony (,=365), 1H;
teu - MPOAOKUTEILHOCTh CMEHBI (te, = 8), U;
Zleoxp - YHMCIO YACOB, HA KOTOPBIC COKPAIIAIOTCS CMEHbI B

NPEANPA3IHUYHBIE U NPEABBIXOJHBIE JHU B TEUECHUU
roja, 4;
X - UMCIO NPEANpa3JHUYHBIX U NPEABBIXOAHBIX JIHEH, B
KOTOPBIE TUIAHUPYIOTCS COKPAUIEHUSI CMEHBI, JTH.
[To TpynoBOMY 3aKOHOJATENBCTBY MPU PEKUME padOTHI MpeAnpUsTHs 365
JH. B TOAY COKpALCHMS HE IUIAHUPYIOTCSL.
CnenosatenbHo ro0BOH (HoHJ paboyero mecra @, 4, COCTABHUT:

@, =365-8=2920 .
Texnonorunuecku HCO6XO,Z[I/IMO€ HYUCJIO pa6quX PT(,IB), YycJl, COCTAaBUT.

47198
,=——-0,8=12,9 yen, npuHumMaem P, = 13 yed.
mis 9920 £ )
B ToMm gmcne mo cMeHaMm: B IepBYIO 7 ¥ BO BTOPYIO 6.
Cnucounoe umcio pabouux P, 4en, omnpeneiaseM ¢ y4ETOM T'0J0BOrO

(doHa pabouero BpeMEeHU:

T
PL‘n :Llp.knn7 (2.10)
D
P
rne O, - Tr1010BOH (PoHI pabOUEro BPEMEHH, Y.

B cBoto ouepenp ronoBoii pona pabouero Bpemenu @, u, onpeaensercs:
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u 40
(Dp = (DPM _(HOO +ﬂz{o + HYB).Z,

rie @, - HomuHANBHBIH GoHI BpeMeHH pabouero Mecra, u;

oo - TPOJODKUTENBHOCTH  OCHOBHOI'O  OTHyCKa  (JJIst
ciiecapeil 1o peMoHTY aBTOMOOWJIEH YycioBUsl Tpyla
HOpMmanbHble U [l,, = 24 [4]), nH;

N - TOpOJOJKUTEIBHOCTh JOMOJHUTEIBHOIO OTIyCKa (s
pailoHOB NMPUPABHEHHBIX K ceBEpHbIM [, = 14 [4]), 1H;

Jys - TIOTEpH BPEMEHM 110 YBAKWTEIBHBIM NpUYMHAM (C
YUYETOM BBINOJIHEHUS padoT MyxuuHamu [y, = 10 [4]),
AH;

40 - cpeaHss NPOJOJDKUTENBHOCTH CMEHBIL, Y.
6
OnpenensieMm @, Jys yCloBHH pabOThl B 0ObIYHBIE paboune THU U

COOTBETCTBYIOIIEH UM MPOJAOJDKUTENBHOCTH CMEHBI, T.€. I [l pr = 249 n1H W tom
= 84w dpr =301 a0 ¥ tey = 74.
Ipu Jl pr = 249 1H ¥ tey = 84 NPEyCMOTPEHBI COKPAIIEHHUs] CMEH HA OJUH
4ac B NpeNpa3AHAYHBIC THH, Torna Dy, , u:
Dy, = 249-8-8-1=1984u
Torna rogosoii ponxa padovero Bpemenn @, 4, COCTABUT:

@, :1984—(24+14+10)~%:1664 q,

CrnenoBaresbHO, CIUCOYHOE YUCI0 padouyux B 30He TP P, yen, coctaBut:

= @-0,8 =227 ~ 23 4ell.
1664

AHanu3upyss  JaHHbIC  BBIYHUCIICHUS  MOXHO  CHAEJNarTb  BBIBOA O
HEJOCTATOYHOCTU padouux B 30He TP. Cnenyer ykoMmmiekToBarh 30Hy TP eme 5
UCIIOJIHUTEISIMA U UCKJIFOUUTH U3 MPOLIECCA PEMOHTA BOJIUTENCH.

2
ITnomans mynkra nocroBoro TP F_, M7, omnpeaenseM IO ILIOTHOCTH

pPacCTaHOBKH ITOCTOB:

F,=f X, K, (2.11)
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2
rae f -  MakcHMalibHas NJIoIIaJb 110 aBTOMOOUIEM, M~
X__ - YHCJO IOCTOB B 30HE;

K_- KO3()(UIMEHT MNJIOTHOCTH pPACCTAHOBKM TMOCTOB (C Yy4YE€TOM

HA3HAYCHHUS MOCTOB U THNA aBTOMOOWJEH mpuHuMaem K _= 6

[4]).

[Tnomans nox aBTromoduieM f,, M, onpenensercs o Gopmy.ie:

f,=BaL,, (2.12)
rIe L.- mmnHa aBromoOumist (st aBromoominst KaMA3-55111 L, = 8,1
(5D, m;
B, - wmmupuna aBromobuns (s aBromoOuns KaMA3-55111 L, =
2,64 [5]), m.
Torna
f,=8,1-2,64=21,06 M".
U

F,, =216-6-6=7776 M.
Pacuetnas momans 30Hel TP Oyaer pasna F,, = 777,6 M°, 4TO GOIIbLIe
CYLIECTBYIOIEH IuToIaau mox 3oHy F, = 576 M [TostoMy mipensiaraem
PacroJiOKUTh 30HY Ha CYLIECTBYIOLIUX KAHABHBIX [TOCTAX, @ TAKXKE HA CBOOOIHOMU

nomaam Mexay 4 u 7 kojionHo# B riposiere bB.
2.4 Ilpennaraemas opranusauusi pador no TP aBromooueii

Ins obecneuenus tpedoBanuit OT u Th, yaydmeHus ycinoBuii Tpyna,
MOBBIIICHUS KAYeCTBA PEMOHTA, A& TAK € COKPAIICHHUSI BPEMEHU MPOCTOA
aBToMoOunelt Ha mocrax TP mnpennaraeM opraHuzoBaTh padOTHI CIEAYIOIITUM
00pa3oM.

CornacHo npoBEAEHHOIO TEXHOJIOTMYECKOTo pacuéra mjist npoeacHus TP

HE00X0IUMO 6 OCTOB.
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[IpenyiaraeM MCTHONB30BaTh ISl BBIMOMHEHUS pabor TP msaATh KaHaBHBIX
TYIUKOBBIX IOCTOB TPAHUIEMHOI'O THIA PACIIOJIOKEHHBIX B Iposere bB mexny
KOJIOHHaMH | u 3, a Takke co3AaTh | HaAMOJBHBIN MOCT W PACHOJIOKUTH €r0 B
nposere bB, mexy kosionamu 4 u 7.

Bvesn wu Bele3n u3 nyHkra TP ocymiectBisieTcss uepe3  BOpoTa
pacIoI0KEHHbIE MEXAY KOJIOHHAMH 3 U 4.

[IpeasiaraeM KCHOAB30BATh LIMPOKYIO CIIENUaIn3anuio noctoB TP, pazous
WX YCJIOBHO Ha Tpu rpynimsl. [lepBas rpynmna OyJeT cocTOATh U3 ABYX MOCTOB IO
TEKyIIEMY PEMOHTY JBUTATENs, BKIKOYAs CHCTEMY IHTAHUA, OXJIAXKICHUS H
BBIITyCKa OTpabOTaBIIMX ra3oB. Tak Kak NOAXOA K PEMOHTUPYEMOMY WIIU
3aMEHSAEMOMY JIBUTaTENI0 U 3JIEMEHTaM CHCTEM HEOOXOAUM CHHM3Yy M COOKY
aBTOMOOWJIS, TO MPEAJIaraéM OpraHU30BaTh padOTHl HA KAHABHBIX MOCTAX.

Bropas rpynma mnoctroB TP aBTomoOuieit Oyner cocTosiTh W3 Tpex
KaHAaBHBIX TIOCTOB, HAa KOTOPBHIX OYIyT MPOU3BOAUTH peMOHT wiu 3ameny KII,
CLEIUICHUs, PYJEBOrO YIIPABICHUS, PEAYKTOPOB BEAYIIUX MOCTOB M KapIAaHHOMN
nepeayu, a TakKe JIEMEHTOB XOJ0BOM YacTH.

OcTaBUIMIICA OIWH HAMOJIBHBIA MOCT  MPEMJIaraéM MCHOJIb30BaTh JJIst
PEMOHTa TOPMO3HON CUCTEMBI U 3JIEKTPOOOOPYAOBAHHUS.

Ha mocTtax BTOpoOif rpymmbl HEOOXOIWM MOABEM (BBIBEIIMBAHHE) KOJIEC
oceil aBromoOuinss Ha BbicoTy 200-400 mm. C yyeTrom pacnpeneneHusi Macchl
CHapsHDKEHHOTO aBTOMOOuUIIS 1o ocsiM (Macca aBromoomiis KaMA3 okomno 10 ToHH,
B TOM YHCJI€ Ha TiepeHIo och - 4180 Kr u Ha 3aaHIOI0 TelekKYy - 6090 kr [6])
Ipy30M01b€MHOCTh KAHABHOTO MOJBEMHUKA J0DKHA ObITh HE MeHee 6090 kr. Jls
oOecrniedyeHns: 6€30MaCHOCTH BBITIOJHEHUSI pabOT MPOU3BOJUMBIX HA BBHIBEIICHHOM
aBTOMOOWJIE TaKXKe MpeasiaraéM HCIOIb30BaTh TEIECKOMUYECKUE TOACTAaBKU C
pEryJIMpyeMbIM BBIIBUKHBIM OpraHoMm B mipeaenax ot 400 o 800 mm.

3anpaBKy Maclia B y3Jbl U arperarbl, C Y4Y€TOM OpraHuU3aluu
LEHTPAJIM30BaHHOTO MAaCJIOXO3iMCTBA MPEMJIAraeéM OpPraHU30BaTh C IOMOIIBIO

MacJI0pa3aTO4YHbIX KOJIOHOK.
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CnuB OXJaXTArOMIeH JKUIKOCTH TpeJjaraeM OCYIIECTBISATh B KaHaBBHI,
MIPEIBAPUTEILHO OCHACTHB UX CIIMBOM B KaHAJTU3AIIUIO.

JIis TMOMHATHS KOJEC Ha TOCTax MO0 PEMOHTY 3JIEKTPOOOOPYIOBAHHS U
AJIEMEHTOB TOPMO3HOM CHCTEMBI IMpeIaraeM HCIIOJIb30BaTh TapaXHBIM JTOMKpAT
Ipy30MOBEMHOCTBIO HE MEHEE 3,5 TOHH.

J1J1s 3ampecCOBKU U BBITIPECCOBKH IKBOPHEW HEOOXOAMMO CO31aTh YCHIIHE
He menee 300 xH. Jlns oOecnedeHws] MEIOCTHOCTH JeTajell pa3dompaeMoro
COCMHEHMSI W CO3/IaHUs HEOOXOIMMOIO YCIOBHS TMpeasiaraéM HCIOJIb30BaTh
Mpecc-CheMHUK, 00€CTIEYMBAIOITUN HEOOX0IUMbIEe TPEOOBAHUSI.

Jlns cHATUS CTyNUIbl Kojeca B cOOpe ¢ TOPMO3HBIM OapabaHoM
HEOOXOIMMO MPUIIOKUTH ycunue nisi cHiatus He menee 5000 H, obecmeuntsb
HEOOXOJIMMYIO BBICOTY MepemelnieHus: padouero oprana ot 320 mo 560 MM, a
TaK)Ke MEepeMEeIIEHUEe CTYNHIbI ¢ TOPMO3HBIM OapabaHOM BJOJIb OCH CHSTHSI HE
MeHee 250 MM u ux ynepxkanue. llpenmaraem HCHoJIb30BaTh CHEIUATBHOE
YCTPOHCTBO, OOCCIICUMBAIONEe 3aXBaT 3a CTYNHIy W YIOp C MPHUIOKESHHUEM
TpeOyeMOoro yCuiaus B 0ajaKky MOCTa.

[Ipp cHATMM ® YCTAHOBKE pECCOPbl HA  aBTOMOOWJIbL BO3HHKAET
HEYI00CTBO, 3aKJII0Yaroleecs B 00€CIeueHn: MoaxX0/1a K peccope COOKy U CHUBY
aBromoOuns. Ilpu cHATUM W ycTaHOBKE peccopbl (Macca peccopbl 250 kr [6])
BPYUYHYIO JaXe JBYMS HCIOJHUTEISAMHU CO3JAETCS HEOIMyCTUMas Harpy3ka Ha
ucnoautenei (cormacHo TpedoBanusMm OT Harpyska He JOJKHA MPEBBINIATH 25
KI Ha ojHOro uenoBeka). [lns oOecneuenust tpedoBanuit OT u ymoOcTBa
BBITIOJIHGHHUST padOT TMpejyiaraéM HCIIONb30BaTh CIIEUATBLHOE YCTPOMCTBO C
IPy30MOAbEMHOCTEIO HEe MeHee 250 Kr, oOecreymBaroliee 3axBaT KaK MOXKHO
OmmKe K IEeHTY pPeccoppl M €€ yAepKaHWe, M MMEIONee BO3MOXHOCTh
BEPTUKAIILHOTO MEepeMeIeHns padodero opraHa ycTporcTsa no Beicote oT 400 1o
600 MM, C y4€TOM BBICOTHI PACIOJIOKEHHS PECCOPhI Ha aBTOMOOUIIE.

PaboTel 1O CHATHIO, YCTAHOBKE M TPAHCIOPTUPOBKE MOCTOB BBI3BIBAIOT

TPYIHOCTH B CBSI3W C WX Oojbiion maccoit, 6onee 800 kr [6] . Mx cHsiTHe H
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YCTAHOBKY MpeJjiaraéM Mmpou3BOJUTE IIyTEM MOJHITHS aBTOMOOMJIS KpaH-0ajkoi
Y BBIKAThIBAHUSI MOCTA U3 MIOJI aBTOMOOUJISL.

V3nel U arperatbl, TpeOywoUIUMe TPAHCHIOPTUPOBKH, Mpejiaracm
[IEPEBO3UTH HA TEJICKKE IPy30110beMHOCTHIO SO0 K.

JInst cMa3ku y370B TPEHUS MJACTUYECKUMHU CMa3KamMu 4Yepe3 Mpecc-
MacCJIEHKH, npeajaracmM UCI0JIB30BATh COJINJI0JIOHATHETATEN C
AIEKTPOMEXAHUUYECKUM IIPUBOJIOM, CO3/1al0LIUM JiaBjicHue He meHnee 6 MITa.

Moiiky y3710B npejjaraéM Npou3BOJUThL B MEPEIBUKHON BaHHE, pa3Mepbl
KOTOPO# o0ecrneyaT norpyKeH1ue B MOIOLIUN pacTBOP MEJIKUX Y3JIOB U JETAJICH.

Jist  KOHTpOJSL  3aTSKKM  KPEHEXKHbIX — COCAMHEHMN  mpejiaraem
UCIIOJIB30BaTh JUHAMOMETPHUECKYIO PYKOATKY C npeaenom usmepenus ot 0 ... 150
H-m.

Jisi OTKpy4yuMBaHUsI M 3aKpyUMBAaHHSI IACK KOJEC HEOOXOJMMO CO3aTh
MOMEHT nopsiaka 15-20 kr-m. [6] . Iloaxoa Kk aBTOMOOUIIIO MPU 3TOM HEOOXOIUM
cOoky. Mcxonst U3 BBICOTHI MOJAHSTUS aBTOMOOUJISI U PACIOJOXKEHUS raeK KoJieca
Ha aBTOMOOUJIE padouMii opraH raikoBepTa JOJHKEH MEPEMELIATHCS 10 BBHICOTE B
npeaenax ot 500 mo 900 mwm. Jlns oOecrniedyeHuss BO3MOMXHOCTH HCMOJb30BATh
raifkoBepT sl OTKPYUYMBAHMS W 3aKpy4YHBaHUsSI Taek Kojec aBTomoOumineil KpA3,
KamA3 0OH momKeH MMETh BO3MOXKHOCTb CMEHBI TOPLIEBOTO KJIKOYA IO Pa3MeEpsl
raek KoJiec pa3HbIX aBTOMOOUJIEH.

IIpu paborax CBSI3aHHBIX C OTKPYYMBAHUEM M 3aKPYUMBAHUEM [aCK
CTPEMSIHOK peccop, HEOOXOIMMO €O03/1aTh MOMEHT (perynupyembiii) ot 30-60
Kr-M[6], Tpy ATOM MOJAXO0J K aBTOMOOMIIKO OCYIIECTRISIETCS CHU3Y U CBEPXY U MpU
BBICOTE PACIOJIOKEHUS raek oT ypoBHs noja ot 400 1o 900 mm. [y obecneyeHus
tpeboBanuii Thb u OT, ynoOGcTBa BbINONHEHHUST paboT, IpenjaraeM JJisi JaHHBIX
paboT MPUMEHSTH raliKoBEpT, 00CCIICUMBAIOIIMIA 1T0JIXO0/] K ralikaM KaK CBEpXY Tak
U cHu3zy. Beicora nepemeineHus padoyero opraHa raiilkoBepra J10OKHA ObITH B
npeaenax ot 400 no 900 MM, a MakCUMaJIbHBIF MOMEHT 3aTsDKKU Oosee 60 Kr-wm.
[Tpu npoBeaeHUM padOT MO CHATHIO U YCTAHOBKE KOJIEC MpejiaraeM HUCMO0JIb30BaTh

CIICOMUAJIMBUPOBAHHYIO TCJICKKY [JIA CHATHUA W YCTAHOBKH KOJICC. C YUCTOM
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BBICOTHI PACMOJIOKEHUSI BBIBEIIEHHOTO KOJIeCa aBTOMOOWJISA, TeNeXKa JOJKHA
ObITh  00OpyJOBaHAa TMOABEMHO-3aXBaTHBIM OpPraHoOM, UTO OO€CIe4YrBaECT
yaepxaHue Kkojieca mpu cHATHUH. [logbemMHO-3aXBaTHBIA OpraH JOJDKEH
nepemMeraercs no Beicote B npeaenax 100-300 MM 1 uMETh Tpy30II0ABEMHOCTD HE
Mmenee 200 Kr, rpy30MoAbeMHOCTh HA3HAYAEM C YUETOM MACChl 3aIHUX CIIapEHHBIX
kojiec A paHoit 200 kr, yto obecnieunBaeT BoinonHeHue Tpedbopanuii OT u Th, a
Tak)ke yJ100CTBO BBINOJHEHUS PalboT.

JUist  yHOpsSIOYEHHOTO  XpaHEHUs  CHATBIX  KOJIec,  Ipeljiaraem
YCTaHaBJIMBATh CHATHIE KOJIECA B KACCETHI.

CnuB Macima M3 MOCTOB IIpemJlaraéM OCYILIECTBISATh YE€pe3 BOPOHKH,
CMOHTHPOBAaHHBIE Ha CTE€HE KaHAaBbl, HA LIAPHUPHO-NOBOPOTHOM KPOHIUTEHHE U
COCIMHEHHBIE C UEHTPAJIBbHBIM MAacJONpPOBOAOM THMOKHM TpPyOOIPOBOIOM
(1utaHrom). DTO HCKIIIOYAET HEOOXOAMMOCTh INEPEHOCa €MKOCTEH € MacioM H
BEPOSITHOCTb €TI0 pa3JivBa.

OcranbHble paOOTBI Ha BCEX MOCTAaX TaKXe MpeajiaraéM MaKCUMAaJIbHO
MEXaHU3UPOBATH 110 AHAJIOTHH.

BoiOpannbsle 1O chnpaBOYHUKaM M Karajmoram [7, 8] rapaxkHoe
000py1I0BaHUE, OPITEXOCHACTKA U HHCTPYMEHT JOIOJIHUTEIBHO OJ00paHHbIe 1Jis
3oubl TP u npuBeneHs! B Tabnuie 2.1.

Tabnuua 2.1 - Ilepeuenb 000py10BaHUsA, OPTTEXOCHACTKU U MHCTPYMEHTA

HanmenoBanme T, XapakTepucTuka Kom.
Mopnens
1 OGopynoBanue
1.1 TogbeMHHUK TSI TPY30BBIX aBTOMOOUIIEH Cobcer.  |[IpuBog rumpo- 5
U3roT.  |MexaHnueckui,
Ipy30M0JbEMHOCTh
6,5 T, Hyax=1600MM
1.2 YerpolicTBo 1715 3aMEHBI LIKBOPHEN Cober.  |IIepensuxHoe, ¢ 1
W3roT.  |rumpomnpuBooMm,
ycuiine Ha mToke 18
kH, xox mrroka 100
MM
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[Tponomxenue Tadauubl 2.1

1.3 TlalikoBepT AJ1s1 Ta€K KOJIEC TPY30BbIX
aBTOMOOMIIEH

N-303M

DJIEKTpOMEXaHU-
YECKUM, ITepeaBU-
KHOHU, My,=250..
300 Hwm, BwICOTa
00CITy>)KMBaHUS
H,=500...1000mMM

2

1.4 Tenexka aJist CHATUSI 1 YCTAHOBKH KOJIEC

M-115M

Hanonbnas, rpy-
30I10bEMHOCTD
250kr, BBICOTA
00CTyKUBaHUS
H=200 mm

1.5 TaiikoBepT AJi TaeKk CTPEMSHOK peccop 3-X U
2-X OCHBIX aBTOMOOMIIEH

n-319

IlepenBuxHOM,
AIIEKTPOMEXaHU-
YECKHH,
M;,=360...600Hm

1.6 Tenexxka aJisi CHATUSI K YCTAHOBKH PECCop

[1-241

C pyuHbIM
IIPUBOJIOM,
Q= 150k,
Ho=170mm

1.7 MacnopasnarouHasi KOJIOHKa

16OM

IIpousBoauTenbHOCT
b 3 J MUH.

1.9 YerpoiicTBO 1715l CHATHSI CTYIIHIL KOJIEC

Co0OcTB.
W3IOT.

H=500...1000 MM,
yCHIIE Ha IITOKE
Pmr=5xH

1.10 JoMKpaT rapakxHblil

T-12

MexaHn4ecKui,
BBICOTA IIOABEMA
300mMM

2’TeXHOHOFquCKaHIIOpFaHHSaHHOHHaHOCHaCTKa

2.1 IloxcraBka mojs aBTOMOOWIIE

I1-238

Teneckonuueckas,
H;=400...800 MM,

2.2 Tenexka Jyisl TPAHCHOPTUPOBKH arperaTon

P-535

Kapkacnas, Q=0,8t.

2.3 ConenonoHardeTaTeiab

HuunAT-390

IlepenBuxHOM,
AIIEKTPOMEXaHU-
yeckuii, P=6MlIIa,
N=0,6 kBT.

2.4 TloxacraBka mmog IBUTaTENb

Co0. n3ror.

Merannuueckas,
KapKacHas

2.5 BopoHka aJig ciuBa Macia

Coocr.

H3roT.

Huametp 200mm,
HIapHUPHO-
IIOBOPOTHAS.

2.6 bak s c6opa oTpaboTaBIIero Macia

Coocr.

H3roT.

IlepenBuxHOM,
METaJUIMYCCKHI,
V=100 n

2.7 bak niis cOopa oxJIaxaarone KuaKOCTH

CooOcr.
HU3TOT.

[TepenBuxHOM,
METaJIMYECKHI,
V=60 .

2.8 Banna mgig MOWiKH geraieit

5162 TIC

[lepenBuxHas,
V=04m’

32



[Tponomxenue Tadauubl 2.1

2.9 Kaccera g xosec CoOct. |Ha 4 xoneca 2
U3TOT.
2.10 Bepcrak OPI'M68 |MeTamnyeckuid, 3
¢ tucamu, Hiygo=
100mMm
2.11 lxad ans MHCTpYMEHTA Cobct.  |MeTannuieckwid, 2
U3rOT.  |OJIOYHBIH
2.12 Crennax 1jig CMEHHBIX ITIOAXBATOB CoOct. |MeTamnyeckui, 1
H3TOT. IMOJIOYHBIH, HA 6
IpeJIMETOB
2.13 Tenexka ciecapsi aBTOPEMOHTHHKA P-633  |llepenBukHas, 5
MeTaJlJIn4ecKasi, ¢
SIIIUKAMU TIO]T
KITFOYU
2.14 Tenexka  cnecaps  mo  pemoHty| M-537 |IlepenBukHas, 1
3EKTPOOOOpyIOBaHUS MeTaJlTn4ecKast
2.15 Ynop nox komueco Cob6ct.  |Merammueckuit 12
U3TOT
2.16 IloxxapHbIii IIUT Cobct Ha 6 npeameros 1
U3TOT
2.17 SImuk ¢ meckoM Cobct O0bem=1.5m3 1
U3TOT
3 HCTpyMEHT
3.1 KoMIIeKT HHCTpyMEHTa aBTOMEXaHHUKa N-131 |Ha 6 HaumeHnoBanuit 10
3.2 PykosiTka TUHAMOMETpHUYECKAs 13IM  |IIpenen n3mepenus 7
IO IIIKaJIe
150...0...150HmM,
1eHa jesneHus (11.11.)
10 Hm
3.3 IlTaHreHITUPKYJIb [HTI- 1-penen 5
1,2 n3Mepenuii 0...
125mmMm, 1.4. 0,1 MM
2-nipenen
A3MEPEHUIN
0...160mMMm
3.4 ITpuGop 11t IPOBEPKH PYIIEBOTO YIPABICHUS K-402  |Pyunoii, 2
MEXAHUYECKHUI
3.5 JIuneiika /uist MPOBEPKU CXOXKJICHUSI KOJIEC KH1-8929 |Mexanuueckas, 11.1. 2
Imm, npenen
U3MEPEHUs 2 M
3.6 ITpubop asis MPOBEPKH HATSHKEHUS PEMHEN [MTTHP-100 |nana3zon 2

M3MepeHus mporuda
0...30 MM,
Jnanazon
peryaupyemMoro
yeusus 20...100 H
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3 KOHCTPYKTOPCKAA YACTD
3.1 Ha3zHauyeHue M KOHCTPYKUUS PUCIIOCOOICHUS

[Ipenmonaraemoe ycTpoHCTBO MPEACTaBISIET COOOM TENEKKY € MOTBEMHBIM
MEXAHU3MOM M ChEMHUKOM. [I0Tb€MHBIN MEXaHU3M COCTOUT U3 2-yX CBAPEHHBIX
MEXy coOOM, B HECKOJIBKMX MECTaxX IoIepeuynHaMH, pblyaroB (pucyHok 3.1) u
YEThIPEX POJUKOB, OMUPAIOIIMXCS Ha BEPTUKAJIBbHBIC IIBEIUIEPHI TEJIECXKKU. B
Ka4eCTBE  IPUBOJHOTO  YCTPOMCTBA  MEXaHU3Ma  IOJbEMA  I[PUMEHEH
ruApaBiIndeckuii  1oMkpaT aBTomoOmist KaMA?3. Jlomkpar yCTaHOBJIEH Ha
TENeXKKY, MeXy BeiepaMu. OH ynupaeTcss padouyuM OpPraHoOM B MOMEPEUUHY

pBIYAroB.

1 — koneco; 2 — pyuka; 3 — onopa pbr4aroB; 4 — poJidK; 5 — KOJIECO Ch€MHHUKA; 6 — BUHT

ChEMHUKA; 7 — KpOHIITENH; 8§ — BUHT noamnopa; 9 — ynop; 10 —noanop; 11 — noaxsar; 12
— maiiba orpannuuTenbHas; 13 — Hanpasistonias; 14 —pama; 15 — peiuar; 16 — nomkpar;
P, — cuina, npukiageiBaemast k kosuecy; P, — cuiia Ha ynope cbeMHuKa; P; — cuna
IPOTUBOAEHCTBYIOIIAsA CO CTOPOHBI MOJXBaTa; P, — cuiia Ha mToke JoMKparta; Sy —
MepEMELIEHNE PBIUAroB; S, — NIEpPEMEIICHUE BUHTA CbeMHHKA; S3 U Sy — IepeMenieHue
MOJITIOPOB BEPTUKAJIBHON U TOPU30HTAJIBHON INIOCKOCTU COOTBETCTBEHHO; Fy n F, — crita
oT Beca cTynuilpl; N, 1 N; — HOpMalbHbIE pEaKMU CBS3U Ha MIEPEIHEM U 3aIHEM KOJIECE
COOTBETCTBEHHO

Pucynok 3.1 — Cxema yCTaHOBKH J1Jisl CHATHSA-YCTAHOBKU CTYIHI] KOJIEC
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Jlnia obneryeHust nepeMenieHus] pplyaroB Mo IIBEUIEPY POJIMKH CHAOKEHBI
NOAIMITHAKaMU. Tenexka OCHallleHa YEeThIpbMs KOJECaMU C IMOJIIMITHUKAMH.
[MonmmnHuKM OOecneunBalOT TENEKKE JIETKOCTh mepeMenieHus. [IBa koseca
TEJIEKKU — IOBOPAYMBAEMBIE, YTO 0OECIIEUHBAET €€ MaHEBPEHHOCTh. Ha phruarax
YCTaHOBJICHBI CMEHHBIN MOAXBAT, MOJAIIOP U ChEMHHUK.

[lonxBaTr umeer noxe, (GopMbl HOTyMecsla, C NPUIMBOM Ha KOHIIE
BbIcOTOM 10 MM, KOTOpO€ OOecreunBaeT 3axBaT 3a Kpail TOpMO3HOTO OapabaHa U
(¢uKcalui0 CTyNHIBl OT MONEPEYHBIX MNEPEMELIEHU BO BpPEMs BBIIPECCOBKU
(pucyHOK 3.2) W BWIKY KpeIUIeHHs K pblyaram. Bo BpeMs CHSTHS M YCTaHOBKH

CTYMHIIA JIOKUTCS B JI0KE TOPMO3HBIM O0apabaHOM.

* A

N

T

ENN

A

1 — mpunuB; 2 — noxke; 3 — BUIIKa; 4 — maiida
Pucynok 3.2 — IloaxBar cTynuiisl
B mpemyiaraemoil ycTaHOBKE MCHOJIB3YIOTCS J1BA MOJAXBATA, JJIS CTYIIHIL C
TuaMeTpoM TopMmo3Horo Oapadana 470 u 440 MM (pa3HBIX MapoOK aBTOMOOMJICH).
KOHCTpYKTUBHO MMOAXBAaThl BBINOJIHEHBl OJUHAKOBO, PAa3IMYHBI JIMIIb BBICOTA
YCTAaHOBKHA OTHOCHUTEIIBHO PbIYAroB W JHWAaMeTp Jioka. IloaxmaTel, ¢ AuameTpoM
joxa 440 MM ycTaHaBIMBAIOTCS Ha 15 MM BbIlIe, YTO 00ECIEUUBAET LIECHTPOBKY
ynopa cbeMHUKa. [1oaXBaThl yCTaHaBIMBAIOTCS HA PhIYard C MOMOILBIO BUJIKH.
Jlis 3TO# 1enu K pbluaraM BEpPTHKAJIBbHO IPUBApEHBbl METAJUIMYECKUE TPYObI, B

KOTOPBLIC YCTAaHABJIMBACTCA BHJIKA I10AXBAarta. I[JI}I TOIO, YTOOBl 00CCIICYUTH
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TpeOyeMyI0 BBICOTY YCTAHOBKHM IIOJXBaTa OTHOCHUTEIBHO pHIYATOB K BUJIKE
KpEIUJICHUS TPUBAPEHBI OTPAHUIUTEIIBHBIC TITAObI.

Ha ycTaHoBKke UCIONIb3yeTCsl CbeMHUK BHUHTOBOTO THNA (pUCYHOK 3.3).

/ J 2 4

UI

/7 \5
1 — pyneBoe koJieco; 2 — KpOHINTENH; 3 — BUHT; 4 — MapHK; 5 — WTUdT;
6 — ynop; 7 — raiika
Pucynok 3.3 — CbeMHUK

Yrop cbeMHHKA, BMECT€ C BUHTOM, IEPEMELIAETCA B TOPU30HTAIBHOU
miockocth Ha 300 MM, 4YTO MO3BOJISIET NPOW3BOJAUTH BBIIPECCOBKY CTYIHIL
pa3nuuHbIX aBToMoOuieil. OH umeer ¢GopMy, MO3BOJSIONIYIO0 YIUPAThCA Kak B
O0anky MocTa, Tak M B Landy MOBOPOTHOTO Kyiaka. Meay BHHTOM U yIOPOM
YCTAHOBJIEH CTaJbHOM IIAPHUK, KOTOPBIA CIYKAT B KAa4yeCTBE NOMAIIANHHUKA. B
rHEe3/10 mapuka 3akiagsiBaeTcs cmaska [IIPh-1 Ha Beck cpok ciyxObl. Kpenurcs
ynop Kk BUHTY mtudrtamu. [locne cOopku B rHesna mMTU(PTOB BBOPAUYMBAIOTCA
BUHTHI (3arIyliKu). PyKOSITKON ChbeMHHMKA CIYXHUT PYJEBOE KOJIECO aBTOMOOMJIS
3uJ]l mwmu T'A3, uro oOecrneunBaer yAOOCTBO TIEpPEMEIICHUS BHHTa B
PETYJIIMPOBOYHOM PEXUME U B PEKUME BBIIIPECCOBKHU. | alika CheMHUKa TPUBAapEHA
K BEPTUKAJIIBHOMY KpPOHIITENHY (IIBEJUIEPY), KOTOPBIA KPEHMUTCS K phlyaram
YCTaHOBKH.

[Togmop cimyXUT o1 MOAAEPKAHUSA CTYNHMUbI OT ONPOKUAbIBaHUA. B
3aBUCUMOCTH OT (OpPMBI M KOH(PUIYpallUd PEMOHTHPYEMbIE CTYMHUIBI MOTYT
MOJIEP>KUBATHCS TOPLIOM MOATNOPA, TUOO JIOKUTHCS B €T0 JIOKE.

IIepememaercs noAnop B BEPTUKAIBHOW UM TOPU30HTAJIBHOW IIJIOCKOCTH U
CHOCOOEH MOANEPKUBATh CTYNHUIBI pPa3lIuUYHBIX Mapok aBToMoOuieil. Ilokazan

noAnop Ha pucyHke 3.4. B BepTHKanbHOI MJIOCKOCTH MOJANOP MEpeMeniaeTcs: Ha
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80 MM mo BuHTY | raiikoit 4. OT caMONpPOU3BOJIBHOIO MOBOPOTA JIOKE MOJAINOpA
¢ukcupyercss O6onTamu 2, KOHIIBI KOTOPOTO BXOAST B Ma3pl Ha BuHTEe 1. B
TOPU30HTAJIBHOM IUIOCKOCTH IIOANOP INEPEMEINAETCS [0  HaIPaBJISAIOLINM,
IIPUBAPECHHBIM C BHYTPEHHEH CTOPOHBI pblyaroB. /[nuHa nepemenieHus noamnopa B
rOpU30HTaIbHOM IUIOCKOCTH cocTaBiasieT 300 mMM. OT caMOIPOM3BOJIBHBIX

HCpCMCHlCHI/Iﬁ OH YACPKUBACTCA CTOIIOPHBIM BUHTOM.

/

J

4
5
6

1 — BuHT; 2 —001T; 3 — MOXKE MOTOpa; 4 — raiika; 5 — peryar; 6 — KOpIryc;
7 — CTOTIOPHBIN BUHT; 8 — 1m1aii0a; 9 — pykosiTka
Pucynok 3.4 — [Toamop
[Tpuniun paboThl YCTAHOBKHU CIEAYIOIIMI: YCTAHOBKY MOJKATHIBAIOT MO/
CTYNHILy KOJieCa, pblYaru Mpy ATOM JIOJDKHBI OBITH OIMYIIEHBI, & BUHT ChEMHHUKA
OTBEJIEH Ha3aj; MOJAHUMAIOT pblYard JOMKpaTa Tak, 4TOObl TOPMO3HOW OapabaH
JIeT B JIOKE TOJXBaTa, MPWJIMBHI 3alllIU 32 Kpal TOPMO3HOTO OapabaHa, a MOAIOp
ynepcs B CTYOHIly; NpU HEOOXOJUMOCTH TOAMNOpP TMOABOAST K CTYIHUIE U
(UKCUPYIOT CTOMOPHBIM BHHTOM; BpaIlias PyJIEBOE KOJIECO ChEMHHKA TOJBOJIST
yrnop K Oajike MocTa win mnarnde U MPOU3BOAST BBIIIPECCOBKY CTYIHIIBI; TEIEKKA

CO CTYNUIIEN OTKATHIBACTCH.
3.2 Bbi00op 1 000CHOBaHME UCXOHBIX JAHHBIX

PeMoHTHpyeMble CTymWIBI KMEIOT Pa3IUYHYyI0 Maccy, pa3Mepbl Hu
KoHurypanuo. Mcxons U3 3TOro NpuHUMaeM Ipy30M0IbEMHOCTh YCTAHOBKH HE
meHee 80 kr (Bec camoil Tskenoi ctymuiel apTomoOuins KaMA3-55111). dnuny

JIO)Ka 3axXBaTa IIPpUHHUMACM paBHOﬁ AJIMHE CaMOI0 Y3KOI'0O TOPMO3HOI'O 6apa6aHa
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pemMoHTUpyeMbIX cTynuil — 150 mm. [IpoananusupoBaB Gopmbl U pa3Mepbl CTYIHIL
PEMOHTHPYEMBIX aBTOMOOUJIEH ONPEAEIIUIIN, YTO BBICOTA MOABEMA JIOKa MOJAIOPa
HaJl JIOKEM IOAXBaTa JOJKHA M3MEHAThCS B npenenax ot 55 go 130 MM, a ero
NEPEMEIICHHE B TOPU3OHTAIBHOM IUIOCKOCTH JOJDKHO ObITh HE MeHee 300 mwm.
[lepemenienne Joka MOANOpa IOHKHO HayuHAThes ¢ paccrosHus 310 mMm or
NpUIMBAa IIOAXBaTa M 3aKaHYMBAThCA Ha pacctosHun 610 mM. BeicoTa
pacMoJIOXKEeHUsT yIopa CheMHUKa HaJ JOXEM OOJIBIIOro MOoJaXBaTa MOJKHA OBITH
235 MM, 4TOoOBI OOEcmeuHuTh IEHTPOBKY yropa u unandsl. [lepememarscs B
TOPU3OHTAIBLHOM IUIOCKOCTH yIOp AoJbKeH He meHee 300 Mm. Pelyarm ycTaHOBKH
JIOJKHBI TIOJHAMATHCS Ha BbICOTY He MeHee 400 MM Han ypoBHeM mona. Mcxons
U3 IIPAKTUYECKOTO ONBITA, B CBSI3U C TEM, YTO MHOTJA MOAIINIIHAKYU CTYIHL] KOJIEC
MOTYT «IPHUKHIIETHY», TPUHUMAEM YCHIIME BBIIpeccoBKM He MeHee 5000 H — ¢
HEKOTOPBIM 3aI1aCOM.

C y4eToMm BBIIEU3IIOKEHHOTO TPUHUMAEM JIUIMHY PBIYAroB OT MPUIIMBA J10
BepTukainpHoro msemwrepa 810 mm. VYcewimme BempeccoBkn — 5000 H. Bec
yctaHoBKU A0 90 kr. Hlupuny tenexku npuHumaeM paBHod 500 mm. C menbro
MaKCUMaJIbHOTO YMEHbILIEHUs rabapuToB. Bec pbryaroB ¢ moaxsaTrom, NOJAMNOPOM U

CbeMHHUKOM J10 60 Kr.

3.3 Pacuernl, noaTBep:xKAaIOIINE PAOOTOCTIOCOOHOCTH

P -
8 @ B
)
P § —[ |
M7z
@) o

Pucynok 3.5 — PacueTHast cxeMa KOHCOJIM U MOABUKHOTO KPOHILITEHHA
OnpenenuM Bec rpysa, IeMCTBYIONIEro Ha KoHcoub [2,4,7,17,18]:

Q=M-g (3.1)
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rie M — macca rpysa, npuaumaem 60 Kkr;
g- YCKOpEeHHe CBOGOIHOTO NaeHus, mpuHumaeM 9,81 m/c’, Torza:

Q =60-9,81=600 H = 6 kH

M3rubaroiyii MOMEHT OT pacyeTHOTO rpy3a B Tocke C:
M=Q-! (3.2)

riae [ —mnevo neicTBus Beca rpysa, u3 ueprexa 330 mm= 0,33 Mm:
M =6-0,33=2,13 kHwm.

IIpuHrMaem maTepuan Baja KOHCOJAM — cTajb 25, TepMooOpaboTka —

HOPMAaJIM3allNs, PEKUM HArpyKEHUS — CTaTUYECKni, Torna o =180 Mlla.

OHpG)IeHI/IM HCO6XOI[HMI)II>1 MOMCHT COITPOTHUBJICHUA CCUHCHHA KOHCOJIH T10

dbopmye:
M
w = (3.3)
* 3
113 106[—]M O
180*10° Ila

JlnameTp Bajia KOHCOJIM OTIPEACIIUM 110 (hopmyJie:
d =31ow (3.4)
d =%/10%6.3%107° =0.0397x =39, 7mm
IIpyHUMaeM quaMeTp Bajia B OTACHOM ce€ueHUU 40 MM.
ITpoBepka BTYJIOK KpEILICHUSI IPUEMHUKA KOJIeCa K NOJBUXHON pamMKe Ha

cpe3. YCI0BUE NPOYHOCTH HA cpe3 uMeeT Bu [15]:
I = 4*7F < l )
T oagiug,  Bo- (3.5)
rae F — nonepeunas cuna, H;
d — auameTp BTYJIKH, M;
N — YKUCJIIO TIIIOCKOCTEN Cpe3a;
T, JIOMyCKaeMOe HaNpsHKEHUE MaTepuraa najiblia Ha cpes, [1a.

IIpunumaem d=0.032 M, F= Q= 3,43 xH, n = 2, maTepuan BTYJKU— CTaJlb
40X HOpManu3oBaHHas, T,=1150 kre/em®=1,15%10% I1a, MOTYUYUM:
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. 4%3,43*%1000

—— =2,13%10°[la <1,15%10" [1a
7%0,032% %2

Taxum 06pa3oM, yCJI0BUE IPOUHOCTU HA CPE3 BBITOJIHAETCSI.

IIpoBepka BTyJIOK KpEIUIEHHs] MPUEMHUKA KOJIeca K OJABUKHON pamMKe Ha

cMsTHE. Y CIIOBHE NMPOYHOCTH HA CMSTHUC UMCECT BUJL:

F _
O = < Ii
d*t - 0 _ (3.6)

rae F — nonepeunas cuna, H;
d — auameTp BTYJKH, M;
t — MpUHA TOBEPXHOCTH CMSATHUS, M;
0, JIOIyCKaecMOoe HaIPsDKCHKME MaTepurajia najblia Ha cMsaTtue, Ia.
IIpunumaem d=0.032 M, F=3,43 xH, t = 0.012, maTepuan netanu — ctaib
09I'2C, 6,=1650 krc/cm’=1,65-10° I1a, noyuum:

3,43*1000

o= =4,47%10°I1a <1,65%10%I1a
0,032 *0,012%2

Takum 00pa3om, yCIOBUE MPOYHOCTH HA CMSATHUE BBITTOJIHSIETCS.
OrnpenenuM Harpy3Ky Ha pOJIMKHY [OJBUXKHOU paMKH.

YpaBHEHUE PABHOBECUSI UMEET BUI:

R, *0.200=0%*0.441

Ortkyna Hailnem peakiuto B posivke B:

_ 0441,
0.2

R, Q

R, = 222434327 s6x11
0.2

B

B kadecTBe pPOJIMKOB MCHOJB3YIOTCS HIAPUKOBBIE MOAMMIHUAKKA N305 ¢
BHYTPEHHUM JUAMETPOM 25 MM. BBIIIOJIHUM IPOBEPKY OCEH POJUKOB Ha Cpe3 U
cmsitue [13].

ITpuaumaem d=0.025 M, Rg= 7,56 xH, n = 2, marepuan ocu — ctanp 40X
HOpMain30BaHHas, T,=1150 kre/em’=1,15%10° Ta, MOJIyYHM:

L 4%7,56*1000

—— =7,70%10° [1a <1,15%10° [a
7*0,025% %2
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Takum 00pa3oMm, yCaI0BUE IPOYHOCTH HA CPE3 BBHIMOJIHSIETCS.

IIpoBepka oceil pOJIUKOB MOJABHAKHON paMKU HA CMSTHE.

ITpuaumaem d=0.025 m, F=7,56 xH, t = 0.012, marepuan aetanu — crajib
40X , 6,=3000 xrc/em’=3,0%10° Ia, HOJIYUYUM:

3,43*1000

o= =1,26*10" ITa <1,65*10° Ila
0,032 *0,012%2

Takum 00pa3oM, yCJIOBUE IPOUYHOCTU HA CMSITUE BBIIIOJIHSIETCS.

Pacyer npuBoaa BUHTA

Tak kKak TOpPUBOI NPUCHIOCOOJICHHS PYYHOW, MPUHUMAEM MapaMeTpsbl
NPUBOJA COIVIACHO PEKOMEHAALMI [JIsl pyYHOrO IPUBOJAA KPAHOB U NOJBEMHUKOB!
yCWJIHE Ha pYyKosATKe MexaHu3ma — He Oonee 15 kr (150H), cxopocts pyku
pabouero He 6oJiee 1 m/c.

IIpuHsiTas pykosiTka MpUBOJAa BUHTA UMEET 1ieuo 180 Mm, Toraa yriosas

CKOpPOCTb BXOIALICTO BaJid KOHHUYECKOM nepcaadu COCTaBUT:

D= (3.7)

rae V — okpy»Hasi CKOpOCTb pyKH pabouero, mpuHumaem 1 m/c,

R — pannyc pykostku (mieqo), M, cocrasisieT 0,18M.

0, :L:5,56
0,18

MuHUMaNbHOE MEPEeIaTOYHOE YUCIIO PYUHOTO PUBOA:

0
UW_B (3.8)
rae Fp — ycunue Ha pyKosTKE OJbEMHHUKA OT pyKU pabdouero, H.
3
L L
MoiHoCTh pyuHOro npupoja [12]:
(3.9)
N=Fp*V

N=150*1.0= 150 Br.
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Pacuer I'Py30BOIro BHHTa H €ro nnpuBoia

OrnpenenuM BHYTPEHHHUI AUAMETP BUHTA U3 YCIOBUS MPOUHOCTH:

_ |40
d = Ty oy (3.10)

rac [G] — AOMYCKACMBIC HAIIPsKCHUSA CXKATHUA JId MAaTCpralla BUHTA, IPHHUMACM

i craiy 35 80 MlIla.

*
d= 4730 0,000
3,14%0.7%80%10

Takum o0pazoM, MUHUMAIBHBIN JTUaMETP BUHTA MO YCJIOBUK MPOUYHOCTU
cocraButr 9 mm. [[ns BuHTa npunumaeM pe3p0y Tpan 26x5 TOCT 9484-81 1uar
BUTKOB S = 5 MM, BHYTpeHHUH quaMeTp pe3bObl d; =21 mMm.

Onpenenum KIIJI nepenauun, npuHumas Matepuall BUHTa- CTajlb 35, ralku

— CTaJlIb.

Vron nogbeMa BUHTOBOM JuHuM [9]:

S
tan( f) =
() T (3.11)
tan(f) = S 0.076

3.14%21
p=4,33"
VYron tpenust npu =0.12:
tan(0) =0,12
p=6,84"

Pabora 3a ojiuH 000pOT BUHTA:
A, =0*r*d,tan( B + p) (3.12)
A, =3430*3.14*21tan(4,33+6.84) = 44683 H * mm

PaboTa 3a oiuH 000pOT BUHTA, HEOOXOAMMAS JIJ1Sl PEOJIOICHHS TPEHHS Ha

TOPUEBOW YaCTU BUHTA:

4 _2,0%fi*(dy~d)
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rae d; u d, Anamerpsl onopel BUHTA, IpuHuMacM d;=26mm u d,=18 mm.

©2,3430%0,12%(26° ~18)

A, - — 222682H *
3 26" -18
[lone3nas pabora momxsema rpysa:
A4, =0*S (3.14)

A, =3430%5=17150H * mm

KII/I BunTAa:
AH
= A
T T4, (3.15)
3 17150 3
T = 46831220682
Takum o6pazom, pacuetHsiii KIT1JI BunTa cocraiser 6 %.
OnpenenuM HEOOXOAUMBIN KPpYTSAIIMI MOMEHT [5]:
A, + A4
Ty= % (3.16)

rze ¢ — yroJy roBOopoTa BHHTA, 3a KOTOPBIHA coBepLIMIach padoTa, T.€. 0JuH 000pOT
Q=2T:

7 o 44683 + 222682
& 2%3 14

=42552H * mm =42,6 H * m

PaccunTaem BHHT Ha IPOYHOCTH M YCTOMYHBOCTD
ITockoabKY BHMHT SIBASIETCS TPY30BBIM, HEOOXOAMMO MPOBEPUTH €ro Ha
yCTOMYMBOCTh. JJIMHY BUHTA peaBapuTesibHO npuHuMaem: [ =0,6Mm.

Panuyc unepiiyu BuHTA

= (3.17)
4
i:%:S,ZS*lo‘W
I'mbxocTh BUHTA:
A =£. (3.18)
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0,6

:—5’25*10_3 =114,3

Tak kak rubkoctb A>100, To pacyeT YCTOMUYMBOCTU BeaeM 10 (hopMmyie

Diinepa:

nPE* ]

Py (3.19)

3
rne E-monyins ynpyroctu, [1a, nas cranu E=2,1*10" Tla:
J - MOMEHT HHEpIIMH MOMEPEYHOr0 CEYCHNS BHHTA, M"

MomeHT uHepiuu onpeneaum mno gopmyae [2,5]:

4
_7rd1

J =
N (3.20)

_3.14 (0.021)*
64

J =9,55%10" "

Kputnueckas cuna:

_3,14?2,1¥10" #9,55*10™
0,6

Py, = 54982 H

Bec kosieca maccu cocrasisier Q=3430 H, 4TO MEHbIIE KPUTUUECKOU

CHUJIbI, TO3TOMY Jle(popMalii BUHTA HE IPOU3OMIET.
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3.4 be3onacHOCTD KM3HEAEATEIbHOCTH U OXPaHa TPyJAa
3.4.1 OcHoBbl /K]l 1 0cCHOBHBIE IOHATHS

PesynpTaT B3aMMOACHCTBHS YelOBEKa CO CpeAoM OOMTaHUS MOXKET
M3MEHATBCS B BECbMAa  IIMPOKUX  Mpeaenax: OT  MO3UTUBHOTO  JO
KaTaCTPO(PUIECKOr0, COMPOBOXKIAIOIIETOCS THOENIbIO JIOJIEH W pa3pylieHuEeM
KOMIIOHEHTOB  cpefpl  obutanus.  OmnpenensioT HETaTUBHBIM  pe3yJibTar
B3aUMOJECUCTBUSA  ONMACHOCTM  —  HETaTUBHBIC  BO3JCUCTBUS,  BHE3AIHO
BO3HHUKAKOLIME, IEPUOAUYECKU MU ITIOCTOSHHO ACHUCTBYIOIINE B CUCTEME «UEIIOBEK
— cpesia OOUTaHUS».

OmnacHOCTh — HEraTMBHOE CBOMCTBO JKMBOM WM HEXKHBOM MAaTEpUH,
CIIOCOOHOE MPUYMHUTH yHIepO caMOW Marepuu, JIOJSM, MPUPOTHON cpele,
MaTepUaJIbHbIM IIEHHOCTSIM. OMacHOCTh — IIEHTPAIbHOE MOHSATHE B 0€30MaCHOCTH
KU3HEIEATEIIbHOCTH. Pacnonarator ornmacHOCTA €CTECTBEHHOI'O U aHTPOIIOTE€HHOIO
npoucxoxieHus. EcrecTBeHHbIE OTACHOCTH OOYCIIABIMBAIOT CTUXUNHBIC SIBJICHUS,
KJIIMMaTUYECKHUE YCIIOBUSI, pelibed) MECTHOCTHU U T.]I.

HeratuBHoe Bo3jciicTBME Ha 4YelOBeKa MW Cpely OOUTaHUS HE
OTPAHUYMBAETCA €CTECTBEHHBIMU OMACHOCTSIMH. UeENOBEK, pelias 3agadyud CBOETO
MaTepHaIbHOTO0 00eCIeueHus, HETIPEPHIBHO BO3JACHCTBYET Ha Cpely OOWTaHUS U,
4yeM BBIIIE Mpeodpasyromas JesTeIbHOCTh YeJIOBEKa, TEM BBIIIE YPOBEHb M YUCIIO
AHTPOTIOTEHHBIX OMACHOCTEM — BpEAHBIX U TPAaBMUPYIOUIUX (PAKTOPOB,
OTPULATEIIBHO BO3JIECUCTBYIOLIMX HA YEJIOBEKA U OKPYKAOLIYIO €r0 Cpey.

3HAYUTEIIBHBIM TEXHOT€HHBIM OITACHOCTSAM IIOJBEPracTCs YEJIIOBEK NP
MOMA/IAHUN B 30HY JCHCTBUSI TEXHUYECKHUX CHUCTEM: TPAHCIOPTHBIC MAruCTpal,
30Hbl M3YYEHHS PAAUO-TEIECNEPENAOMNX CUCTEM H T.I. YPOBHH OMNACHOIO
BO3JICCTBUSI HA YEJIIOBEKA B 3TOM ClIydae OMNPEACISIOTCA XapaKTePUCTUKAMHU
TEXHUYECKUX CHUCTEM M JJIUTEIHLHOCTHIO MPEObIBAaHUS YEJIOBEKAa B OMACHOM 30HE.
BeposTHO 1mposiBI€HME ONACHOCTA W IIPU  HKCHOJIb30BAHUHU  YEJIOBEKOM
TEXHUUYECKUX YCTPOMCTB Ha IMPOU3BOJCTBE M B OBITY: DJICKTPUUYECKHE CETH U

npuOOpkl, CTAaHKU, Ta30Bble OAJUIOHBI U T.A1. BO3HMKHOBEHHE TakuWX OMacHOCTEH
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CBA3aHO KaK C HaJU4YMEM HEUCIPABHOCTEH B TEXHUYECKUX YCTPOMCTBAX, TaK U C
HEIPaBUIbHBIMU JIEHCTBUSIMU YEJIOBEKA IPU UX UCIIOIb30BAHUU.

OnacHoctu TexHOc(eppl BO MHOIOM AaHTPOIIOIEHHBI U B OCHOBE HX
BO3HMKHOBEHUS JIE)KHUT YEJIOBEUECKas A TEIbHOCTb.

Hayka o 0e30macHOCTH JKHU3HEIEATENBHOCTH UCCIEAYET MUP OMACHOCTEM,
JNEHCTBYIOIUX B Cpelie OOMTAaHUS YEJOBEKA, pa3padaThIBa€T CUCTEMBI U METOJbI
3aIIMTHI 4YEJIOBEKa OT omacHoctu. B coBpemenHom nonuManuu bIKJl m3ywaer
OMaCHOCTU MPOU3BOJICTBEHHOH, OBITOBOM M TOPOJCKOM Cpenbl, KaKk B YCIIOBUSX
NOBCEJHEBHON W3HHU, TaK W MPU BO3HHUKHOBEHUU YPE3BBIYANHBIX CUTYyalUuil
TEXHUYECKOTO W MPUPOJHOTO MPOUCXOXKACHMs. Peanuzanus wnened U 3aaad
0€30MacCHOCTH KU3HEAEATEIbHOCTU BKJIKOYAET CIEAYIOIINE OCHOBHBIE 3Tallbl
HAay4YHOU JESTEIbHOCTH:

- UIeHTU(UKALMA U ONTUCAaHUE 30H BO3/IEUCTBUS ONACHOCTU TEXHOC(HEPHI U
OTJEJIbHBIX €€ 3JIEMEHTOB (IIPEANPUATHSI, MAIIUHBI, IPUOOPHI U T.I1.);

- pa3zpaboTka u peanuzanus HamOosiee PHEKTUBHBIX CUCTEM U METOJIOB
3alIUTHl OT OMACHOCTEN U yNPaBICHUS COCTOSIHUEM 0€30MaCHOCTH TeXHOCHEPHI;

- pa3paboTKa U peain3ausi Mep Mo JUKBUAALMH MOCIEACTBUI POSBICHUS
OIMAaCHOCTEH;

- opranu3anus oOy4eHus: HaceJIeHUsI OCHOBaM 0€30MaCHOCTH U MOJATOTOBKU
CHEIMATNCTOB M0 0€30MaCHOCTU KU3HEIEATEIbHOCTH.

I'maBHas 3amaya Hayku O O€30MACHOCTH >KM3HEAEATEIbHOCTH — aHAJU3
VMCTOYHUKOB M MPUYMH BO3HUKHOBEHHMS OMACHOCTH, NMPOTHO3UPOBAHUE U OLIEHKA
UX BO3JICHCTBHSI B MPOCTPAHCTBE M BO BpeMeHH. lIpakTuyeckoe obOecrneueHue
0€30MacCHOCTH  JKU3HENEATEIbHOCTH MpPH  MPOBEACHUH  TEXHOJIOTMUYECKUX
MPOLIECCOB M HKCIUTyaTallMM TEXHUYECKUX CHCTEM BO MHOIOM OMNpENEseTCs
pElIEHUsIMM UM JEHCTBUSIMM  HMHXEHEPOB M  TEXHUKOB. PykoBoauTelb
IPOM3BOJCTBEHHOIO Mpoliecca 00s3aH:

- o0ecneyuTh ONTUMAIbHOE (JOMYCTUMBIE) YCIOBHUS JEATEIbHOCTH Ha

pabouyux MecTax MOJYNHEHHBIX EMY COTPYAHHUKOB;
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- uneHTU(GUIHMPOBATH  TPABMUPYIOIIME U  BpeaHbie  (DAKTOPHI,
COMYTCTBYIOLIME PeaTnu3alliy MPOU3BOICTBEHHOTO MPOIIECCa;

- o0ecrneunBaTh TMPUMEHEHHUE W TIPABWIBHYIO OJKCIUIyaTallMi0 CPEJCTB
3aIUATHI pa0OTAIOIINX U OKPYIKAIOIICH CPEIBL;

- TIOCTOSIHHO (TIEPUOJMYECKH) OCYIIECTBISATH KOHTPOJb  YCIOBUU
JIeATEIIbBHOCTH, YPOBHS BO3JEHCTBHUSI TPAaBMHUPYIOIIMX M BPEIOHOCHBIX (haKTOPOB
Ha paboTarolUX;

- OpraHU30BBIBATh HHCTPYKTAX WJIM OO0ydeHHEe pabouyux Oe30IacHBIM
pueMam JIesITEIbHOCTH;

- JUYHO cOoOJIonaTh ImpaBuia O€30MACHOCTH M KOHTPOJIHMPOBATH UX
COOJTI0/IEHUE TTOTYUHEHHBIMU;

- NpU BO3HUKHOBCHUU aBapuU OPraHU30BBIBATH CIACEHUE JIIOJICH,
JOKQJIM3AIMIO OTHS, BO3JCUCTBUS AJEKTPUYECKOTO TOKA, XUMHYECKUX U JIPYTHUX
OIIACHBIX BO3JCHCTBUU.

K ocnoBHbIM QyHKuuam BX]I otHocuTcs:

-bopmupoBanre TpeOoBaHMN 0€30MAaCHOCTH U JIKOJOTHUYHOCTH K
MCTOYHUKAM HETaTUBHBIX (AKTOPOB, HA3HAUYCHHE TMPEJETbHO JOMYCTUMBIX
BeIOpocoB (ITJAB), cObpocoB (ITJIC), nnekrpuueckm BozaeicTBuii (I1J19B),
JIOITyCKaeMoro pyucKa v Ip.;

- OINHKCAHME >KU3HEHHOrO MPOCTPAHCTBA, €ro 30HUPOBAHHUE MO 3HAUYCHUSIM
HETaTUBHBIX (PAKTOPOB HA OCHOBE OKCIEPTU3bl HMCTOYHHUKOB HETaTUBHBIX
BO3JICCTBUI, UX B3aUMHOI'O PACIIOJIOKEHUS U PEKUMA JIEUCTBHUS, a TaKXKE C
Y4€TOM KJIMMaTHYECKHX, Treorpauueckux U JPyrux 0COOCHHOCTEH peruoHa WK
30HBI JEATEIbHOCTH;

- OpraHuzainus MOHHUTOPHUHIa COCTOSIHUSI  Cpelbl OoOWTaHus U
MHCHEKIIMOHHOTO KOHTPOJII HICTOYHUKOB HETaTUBHBIX BO3JICHCTBHUT;

- pa3paboTKa U UCIIOIb30BaHUE CPEACTB PKO- OMO3AIINTHL

- peamu3anMsa Mep IO JIMKBUIALMU IIOCJIEACTBUM aBapuid U JPYyrux

Ype3BbIYAWHbBIX CUTYalWN;
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- obyuenue HaceneHusi ocHoBaM BXXJI m moaroToBka cmenuaincToB BCEX
ypoBHEH W (PopM ACATENHHOCTH K peaau3anuy TpeOoBaHUM O€30macHOCTH U

HKOJIOTMYHOCTH.
3.5 ®u3nyeckas KyJabTypa Ha NPOU3BOACTBE

[Ipou3BoACTBEHHAs THMHACTHKAa KaK »dJEMEHT HAay4YHOW OpraHu3aiuu
TpyJa JA0JHKHA MacCOBO M MPOYHO BOUTH B PEXHUM TpynoBoro aHs. Eif orBoauTcs
POJIb TPOPUIAKTHIECKOTO CPEACTBA MOAIEPKaHUs BBICOKOM pabOTOCIIOCOOHOCTH
Ha MpoTsbKeHUuM padodero AHs. CeueHOBCKUH (PEHOMEH aKTMBHOTO OTIbIXa -
BAXHOE YyCIOBHE [UIsI TIJIOJOTBOPHOW HWHTEIUICKTYadbHOW JCSTEIbHOCTH.
MHorouncieHHble HayYHbIE JAHHBIE CBHUETENBCTBYIOT O TOM, YTO YepEIOBaHUE
YMCTBEHHOI'O TpyJa C BBIOJHEHUEM (PU3NUECKUX YHPAKHEHUH U IMOBBILIAIOT
COTMPOTUBIISIEMOCTh OPTaHMW3Ma 3MOIMOHATIFHOMY CTpECCY U MPEeAyNpesKICHUIO
npoueccamu, paboTol aHAIU3aTOPOB, TOUHBIMU U OBICTPBIMH JIEHCTBUSMU U T.[.

OcHOBHOE Ha3HAaYCHHE (PUBNYECKUX YIPAKHEHUH, KOTOPbIE UCTIOIb3YIOTCS
B MpoIlecce Tpyna, - CHIDKEHHE mpodeccrnoHanibHoro yromieHus. Oka3biBas
0JIarOTBOPHOE BJIMSHUE HA OpPraHU3M pabOTaroIIero, (PU3MYECKHE YIPaKHEHUS
pPETyIMPYIOT MO3TOBO€ U mepudepuueckoe KpoBooOpaiieHne. MBIIIeuHbIe
JBUKEHHSI CO3/Ial0T OTPOMHOE YMCJIO HEPBHBIX MMITYJIbCOB, KOTOpPBhIE 00OOramaT
MO3T MacCOM OITYIICHUH, CTIOCOOCTBYIO YCTOMYMBOMY HACTPOCHUIO.

BaxxHo yuuThIBaTH BUIBI TpPYyAa, KOTOPHIE OTJIMYAIOTCS CTEMEHBIO
bu3nYeckoil Harpy3Kd OOJBIIMM HEPBHO-TICUXUYECKUM HAMpsHKEHUEM  (9TO
npodeccun neparora, Bpaua, UH>K€Hepa, Y4eHHOTO U T.1.).

[lo cremenn  Qu3nyeckod AaKTUBHOCTH W BEJIMYMHE  HEPBHO-
NICUXOJIOTMYECKOTO HANPSKEHUS] BBIACIAIOT MEIUIMHCKUX PaOOTHUKOB, TPY.
KOTOPBIX CBSI3aH C OOJBIION OTBETCTBEHHOCTHIO 3a MPHUHITHE MPaBUIBHOTO
pelieHusi, B OCOOCHHOCTH TpPYA XHPYProOB, OTIMYAOLIUICS BBICOKUM HEPBHO-
OMOIIMOHAJIHBIM HANpPSDKEHHEM H  JUTUTENIbHBIM CTAaTUYECKUM  HaIPSKECHUEM

MBIIIIIL B TIpo1iecce onepanuu [21].
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[TepeuriciieHHbIE BBINIE BUILI TPY/la IPEIBIBISIOT BHICOKHE TPEOOBAHMS K
NEATETLHOCTH TOJIOBHOTO MO3Ta, 3PUTEIBHOTO AaHAIM3aTOPhI, CBSI3aHHOTO C
HaIpsHKEHUEM BHUMAHHUS, K MPOAOHKUTENIbHBIM CTaTUYECKMM Harpy3kaM Ha
MBIIIICYHBIN amnmapar.

B npou3BoACTBEHHOW TMMHACTUKM HYKHO BKJIIOYATh CIIELUANIbHBIC
VOPKHEHHUs] HAa pasrubaHue TYJIOBHUIA, HAKJIOHBI, BpAIlEHHE B ILUICYEBBIX
CycTaBax, TOBOPOTHI, BpaIlleHUE TYJIOBHUIIEM H JIpyTue yrnpaxHeHus [22].

IIpousBoacTBeHHASI THMHACTHKA HA padoyeM MecTe

[Ipow3BoacTBeHHAss (Qu3nyeckas KyjlabTypa - CHCTEMa METOAUYECCKU
000CHOBaHHBIX (U3MUECKUX YMPAKHEHUN (DU3KYIBTYPHO-03I0POBUTEIBHBIX U
CIIOPTUBHBIX MEPONPUATHIA, HANPABICHHBIX Ha TIOBBIIICHUE U COXPaHEHHE
yCTOMYMBOM TpodeccuoHanbHol aeecriocooHocT. dopMa U coaepkaHue ITUX
MEPOTIPUATHNA OMPEEISTIOTCS 0COOCHHOCTIMU TPO(ECCHOHANLHOTO TpyAa U ObITa
yenoBeka. 3anuMatbes [IOK MoxxHO Kak B paboyee, Tak U B CBOOOHOE BpeMs.

B pabouee Bpems mnpousBojacTBeHHas Quinueckas Kyiubrypa (IIOK)
peanu3yeTcs uepes MPOou3BOACTBEHHYIO THMHACTHKY.

[Ipon3BoACTBEHHAs THMHACTHKA - OTO KOMIUIEKCHI CICITHATBHBIX
YIPaKHEHUM, MPUMEHSIEMBIX B peXUME paboyero JHs, 4TOObI MOBBICUThH OOIIIYIO U
poecCHOHANIbHYI0 PabOTOCIIOCOOHOCTh, @ TAKXKE C IEJIbI0 MPOPUIAKTUKA U
BOCCTaHOBJICHHSI.

OcHoBHas 3a7aya TMPOU3BOJICTBEHHOW THMMHACTUKH - TIOBBIIIICHUE
npodeCCUOHAIBHOM PabOTOCIIOCOOHOCTH TPYASIIMXCS 32 CUET BBIMOJIHEHUS
CHEIUaIbHO TOAOOPAHHBIX YIPAXKHEHUH, HAINPABJICHHBIX HAa BOCCTAHOBJICHUE
paboTOCIOCOOHOCTH B TIpOllecCe TPyJa, CHIDKCHHE yTomiieHus. OpHuM u3
YCJIOBUH COXpaHEHHUs BHICOKOW Mpo(decCHOHaIBHON paboTOCIIOCOOHOCTH SBIISIETCS
NepeKIoueHne nearenbHocTH (heHoMeHn aktuBHOTO otnbixa M.M. CedeHosa).
TakuMm  TEpeKIOYeHUEM  JIEATeTbHOCTH W SIBJSIETCS  MPOW3BOJICTBEHHAS
TMMHACTHKA.

Ee rurnennueckoe 3HaUCHUE 3aKITIOYAETCS B 03/I0POBUTEIHLHOM 3 (deKTe, B

yIydiieHud  (QYHKIMOHAJIBHBIX  MOKa3aTenel  (U3MYEeCKOro  pa3BUTHS U
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(bu3nYeCcKOil MOArOTOBIEHHOCTH MPU CUCTEMATUYECKOM MPUMEHEHUU B CHIKEHUH
HEPBHO-IICUXWYECKOT0 HamnpsikeHus. OCI0XKHAET MPOBEACHUE MPOU3BOICTBEHHON
TMMHACTUKA ~ OTPAaHUYEHHOCTh BO  BPEMEHHU, BBINOJHEHHE  (PU3UYECKUX
yIpa)XHEHU HEMTOCPEACTBEHHO Ha paboyeM MecTe, B paboueit ojexie u T.1.

[Ipon3BoACTBEHHAS TAMHACTUKA UMEET CIEAYIONINE OCHOBHBIE (DOPMBI.

BBoaHas ruMHacTMKa HallpaBJIeHA HA CKOpEWIlIee BKIFOYEHNE OPraHUu3Ma B
paboty. C ee MOMOIIBIO TOCTUTAETCsl ONTHUMalbHasi BO30YAUMOCTh LEHTPaIbHOU
HEpPBHOM CHCTEMbl W TPUBBIYHBIA pabOuuil PUTM, TOATOMY MOJOUPAIOTCS
JBUKEHUSA U PUTM, COOTBETCTBYIOIIUE MPEACTOSAIIEH AeSITeIbHOCTH. KoMIUIeKCh
BBOJIHOW TMMHACTHUKHU COCTOSAIT U3 6- 8 yIpa)KHEHUM, BBIIOJIHIEMBIX B TEUCHUE S-7
MUH B Hauaje paboyero JIHs.

Ou3KyJapTypHas May3a, Kak (opmMa akTUBHOTO OTAbIXa, MO3BOJISET
OpEeayNpeauTb YTOMJIEHHE M CIIOCOOCTBYET MOAJEPKaHUI0 OoJjiee BBICOKOM
paborocniocooHocTH. OHA COCTOUT U3 5-7 yNpPaKHEHUN U MPOBOJUTCS B TCUCHUE
5-7 MUH TIpU TOSIBICHUM TMEPBBIX OTYETIMBBIX MPU3HAKOB HACTYIAIOMIIETO
yromiieHus. OObIYHO TO ObIBa€T BO BTOPOW MOJOBHHE pabodero aHs, 3a 2-2,5 4
0 OKOHYaHMsS padOThl. YHOpakHeHHs g (U3KYJIbTIAy3 MOAOUpAIOTCS B
3aBHCHUMOCTH OT 0COOEHHOCTEN TPYAOBOI0O IIpolecca.

@OU3KyJIbTYpHbIE MHMHYTKH OTHOCSTCS K MajbiM (OpMaM aKTUBHOIO
OTAbIXA Y IPOBOASATCS B T€UCHUE 1-2 MUH, COCTOAT U3 2-3 ynpaxHeHui. X nemnsro
SBJIIETCSI CHUIKEHUE MECTHOIO YTOMJIEHUS, BO3HHUKAIOIIETO, HAIpUMEpP, NpHU
JUTUTEIIbBHOM CUJIEHUU B paboyeil mo3e, CUJIbHOM HAlpsLDKEHUM BHUMAHUS, 3pEHUs
u T.1. Yaime BCero HCHONB3YIOTCS B pPEXHUME padboyero AHS pabOTHUKOB
YMCTBEHHOI'O TPyJia - 10 5 pa3, o Mepe HEOOXOAMMOCTH B aKTUBHOM OTAbIxe. VX
UCIIOJIb30BAaHUE HE 3aBUCUT OT TOTO, BBIMOJHSETCA (DU3KYJIbTHAy3a M BBOJHAS
ITMMHACTHKA WUJIU HET.

duznueckas Harpy3ka BO BpeMs NMPOU3BOJACTBEHHON T'MMHACTHKU 3aBUCUT
OT TI0JIa, BO3pacTa, COCTOSHMS 3J0POBbS M CTENEHU MOJITOTOBIEHHOCTH
3aHuMarommxcs. IIoCKOJMbKY MpPOW3BOACTBEHHBIN KOJUIEKTHB HE OJHOPO/JIEH,

ciIeayer OpHUCHTUPOBATHCA Ha CpCAHUC IIOKA3aTClIM 110 CY6’I>CKTI/IBHBIM
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OLIYIIECHUSM 3aHUMAIONIMXCA BO BpeMs M TMOCIE 3aHATUA. Y HUX MOTYT
BO3HUKHYTh >Kajo0Obl Ha IIJIOXO€ CaMOYYBCTBHE, YCTaJOCTh, CeplecOueHue,
TOJIOBOKPYXKEHHE, TOJIOBHYIO 00JIb M JAp., a TakKe NPU3HAKU YTOMIICHUS
(TOKpacHEHHE JIMIIA, TOBBIIICHHAs MOTJIUBOCTh, OJbIMIKa U 1p.). [Ipu mossienun
TEX WIM UHBIX HEOJArOoMpUATHBIX CUMITOMOB HEOOXOJUMO MU3MEHUTH JTIO3UPOBKY
YOPAKHEHUH - YMEHBIIUTh TEMIT ABUKEHUN WM KOJIMYECTBO MOBTOPEHUH, a MpHU
BBIDOKEHHBIX ~ ClydasX yTOMJIEHHMS M JKajlobax Ha cepaueOueHue u
rOJIOBOKPYKEHHE - HAIIPABUTh Ha KOHCYJIbTAIIUIO K Bpauy [21].

[IpoBeneHne TUMHACTHKU Ha PabOYMX MeECTaX SKOHOMHT BpeMs, HO HE
BCErJa BO3MOXKHO H3-32 HEYJOBJIETBOPUTEIBHOTO CAHUTAPHOTO COCTOSHUSA
OKpyxamwmeid cpeabl. [loaTomy mnpu  oOpraHuMzanud  MPOU3BOJICTBEHHOM
TUMHACTUKH TMPENAINojiaraeMoe MECTO 3aHSITHA oOcCienyeTcs B CaHUTapHOM
OTHOILIIEHUHU C MPHUBJICYECHUEM HH)KEHEpa Mo TexHHke Oe3omacHocTH. Korma 3to
HEOOXOJMMO, MPOBOAAT CHELMAIbHbIE TUTMEHUYECKUE HCCIIENOBaHMS 3aBOJCKas
JabopaTopus, 3ApPABIYHKT WM caHdnuaemMcTaHiusa. C Lenpl0 OLEHKH MECT
3aHATUN U ONpeAeNIeHUs] KOHTUHICHTA 3aHUMAIOLINXCS B MMACIIOPTU3ALNUN OTAEIIOB
Y 1I€XOB MPUHUMAIOT yYaCTHE MEIUIIMHCKUN pPaOOTHUK U CAHUTAPHBIN Bpad.

[Ipu onpeneneHun yciaoBuUi NpoPECCHOHATIBHOIO Tpylda M HaIU4dus
BPEIHOCTEN YUUTHIBAIOT XapakTep TPYIAOBOro mpoiecca (pabouas 1mo3a, CTENeHb
HEPBHO-TICUXUYECKOTO U MBIIIIEYHOTO HaATIPSDKEHN), 0COOEHHOCTH
TE€XHOJOTMYECKOro Mpouecca M MPOU3BOACTBEHHOTO OOOpYyAOBaHUs (CTENEHb
MEXaHM3aIMA U aBTOMATU3alUM TPOU3BOIACTBEHHBIX MPOIIECCOB, TEPMETUIHOCTH
o0opyaoBaHusi, yAOOCTBO ero OOCHy>KMBaHUSI Y T.I.) U CAHUTAPHO-
TMTMEHUYECKYI0 0OCTaHOBKY (METEOPOJIOTHYECKUE YCIOBHSI, 3arPsA3HEHNE BO3TyXa
IBUTBI0 M Ta3aMu, IIyM, BUOpallvs, HOHU3UPYIOMIAs pagualys, OCBEIIEHHOCTh U
ap.) [22].

B mnomemenusx, TA€ TPOBOAMTCA MPOU3BOJCTBEHHAs T'MMHACTHKA,
HEOOXOJMMO  TOCTOSSHHO  TOJJCP)KUBAaTh  YHUCTOTY, TEped  3aHATUAMU
IpOBETpHUBaTh. B MOMEMIEHNUIX MOKHO ObITh AOCTATOYHO CBOOOJHON IUIOIIAIH.

CaHI/ITapHI:IMI/I HOpMaMH Ha IMPOMBIIUJICHHBIX MPCANMPUATHAX IMPCAYCMATPHUBACTCSA
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HIMPUHA TPOXOA0B MEKYy CTaHKaMu He OoJiee 1,5 M. Takast sxe nupuHa CUUTAETCS
MUHUMAJIBHOM JUIsl TPYNNOBBIX 3aHSTHH TMMHACTHKOW. B cpeaHeM Ha Kaxaoro
3aHUMAIOIIETOCs JTOJHKHO MPUXOJAUTHCS HE MeHee 1,5 M2 cBOOOMHOW Miiomaau
noJia.

Mecto, BoIOpaHHOE /ISt 3aHSITHUH, JOJKHO ObITh 0€30MacHbIM. Y CTaHKOB U
MalllMH, HaxOMSIIUXCSl PSJIOM C MECTaMM i 3aHSTU TUMHACTUKOW, BCE
OTKPBITHIE W JABUXKYLIMECS 4acTu (IrpeOCHKH, 3yO04YaTble CErMEHTBI, MaXOBbIC
KoJieca U T.11.), a TAK)KE OTKPBIThIE Mepenayuu (IKUBbI, PEMHU U JIP.) U BOOOIIIE BCE
ONACHBIE YaCTH JOJKHbI UMETh KOHCTPYKTUBHbBIE OTrPaXKICHUSI.

Ha mecrta 3aHsiTuif rUMHACTUKONM pacnpoOCTPAHSIIOTCS U JAPYTUE IpaBuiia
0€30MacCHOCTH: OTpaXkJCHUE MPOBOJOB BBICOKOTO HAMPSHKEHHUS, OTPAXKIECHUE OT
HEINOCPEACTBEHHOTO BIUSIHUSL JIyYUCTON SIHEPTUU U JIP.

Bo uzbexxaHue TpaBM NpU 3aHATHUSIX TMMHACTUKOU MOJBI JOMKHBI OBITH
I KUMU, HECKOJIB3KUMH, YAOOHBIMU AJi yOopku. llepen 3anstusiMu (He mo3xke
yeM 3a 30 MMH) B IPOU3BOJICTBEHHOM IOMEIIECHUH CJICAYET IIPOM3BECTH BIAKHYIO

yoopky (riepe/1 moAMETaHUEM MOChINATh MOJT BIKHBIMU ONMmuiikaMu ) [21].

3.6 DJkoHOMHYecKOoe 000CHOBAHHE KOHCTPYKUHH

CebecTouMOCTh €IMHULIBI PaboThl, S, pyod [6]:

C
S — or
; 5:21
T oo (3.21)
rie  Csr - roJ0BBIE DKCILTyaTallMOHHbBIE 3aTPaThl, pyo;
Tosw - T'0omoBast npoOM3BOACTBEHHASI MPOTpaMMa, YeE u
1151197 .11
S=———=31%4 .
36003 pyo/uen-u
PacueTnas nena equHunbl padotsl, L, pyo [6]:
L, =S-K, (3.22)
rie K - koxdhduument yuutbiatrouii npudsuib KPM (K=1,35)

1, =31,94-1,35 = 43,12 py6

Hoxon, [, py6:
N =11, T, =43,12-36043 = 155417416 pyG

[ TpuObLIb, 1, pyo:
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IT=1-C, =1554174 16 - 1151197 ,11 = 402933 ,93

[IpousBoautensHOCTh Tpyaa, 11, pyo/u:

A
II. =—
T q 3 (3.23)
rone Y, - ducienHocts padbouunx, Y, =21, yen
I, = % =74008,29 py6/u

CpenHsis MecsiuHasi 3apa00THas jata oaHoro padouero, 311, pyo:
_@3[1,,  474578,19

i = = 1883,25
412 2112

Pacxonwl Ha 1 py0. noxona, P, py6:
p_Cor _1ISLOTIL_
J 1554174 16

DouHj10eMKOCTb, D, [6]:

o, = o (3.24)
CMK I[ * .
rae Coyp -  CTOMMOCTb OCHOBHBIX IIPOU3BOACTBEHHBIX (OHIOB, Copp,
pyo
~ 1155908.97

K

“1554174.16
®onpoornava, O,, pyo:
_ pil| _ 1554174 ,16 1
° C 1155908 ,97

onp

s

PenTabdensHOCTE, R, %
R = I1 100% — 402933,93
C 1155908 ,97

oup

-100% = 34,86

Cpok OKynaemMoCTH KanuTaldbHBIX BIOKEHHUH, TOK, rox:
C
omp 115590897 > 87

3

I 402933 ,93
Koapuument sxkoHoOMHUECKOH d(PPEKTUBHOCTH KAUTAIBHBIX BIOXEHUH,

1 1

E=—=—-=0,35
T, 287
VY ¢10BHO-T0/10Basi 3KOHOMUS Ha CHUXKEHUE ce0eCTOUMOCTU padoT, I, pyo:
D, =(C,-C,) T,, (3.25)
rne C;,C, - cebectouMOCTh €AMHULBI HOpoaykuud (1 yen-u)

COOTBETCTBEHHO (DAKTUYECKHU U TIO MPOEKTY, pyO;
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T, - NpPOEKTUPYEeMbI  rojloBoii  o0beM  paboT 1o
TPYJAOEMKOCTH, Yeld

D, =(35.24-31.94) - 36043 =118941 .90 py6

I'onoBoii skoHOMUYECKHI 3P heKT, I,, pyod:

2. =0, -K-E_, (3.26)
rie K - xanuraneHbie BiIOXKeHMS, pyO [6];
E. - HoOpmaruBHbII KOPPULIMEHT HKOHOMUYECKOU

s dexruBHocty, E, = 0,15
D, =118941,9 —1155908 ,97 - 0,15 = 54444 ,45
Pesynbrarel pacuetoB cBoauM B Tabauue 3.1
Tabnuua 3.1— TeXHUKO-2KOHOMUYECKUE MOKA3ATENH YCTPOUCTBA

o Ennnnna
HanvenoBanune nmokazareicii 3HaueHne
U3MEpEHUs

I'onoBast MpoU3BOICTBEHHAS IPOrpaMMa yerry 36043
YucneHHOCTh paboTaroIux e 21
CroumMocCTh MPOU3BOICTBCHHBIX (POH]IOB pyo 1155908,97
["'on0BbIE DKCIITyaTallMOHHBIE 3aTPaThI pyo 11551197,11
CebecToMMOCTb €TUHUILIBI PabOTHI py6/ uen-u 31,94
PacueTHas LieHa eqMHULIBI TPOLYKLIUAN py6/ uenu 43,12
Joxon pyo 1554174,16
[Tpubbinb pyo 402933,93
[Ipon3BOIUTENBHOCTD TPy A py6/ uenu 74008,29
CpenneMecsiuHas 3apriata 1-ro pabovero pyo 1883,25
Pacxonpi Ha 1 py6. noxo1a - 0,74
dongoeMKocTh - 0,75
donpooraaua - 1,34
PenrabennHOCTH roma 34,86
Cpoxk OKyIaeMOCTH KanuTaJIbHBIX BIIOKEHUN - 2,87
Koadduiment sxonomuueckoit 3ppexTuBHOCTH pyo 0,35
Y CIIOBHO-TOOBAass HSKOHOMUS Ha CHIKEHUE pyo 1189419
cebecronmMocTH paboT
["onoBoii sKOHOMUYECKuit ekt pyo 54444.45
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BbIBO/IbI

B BbIIyCKHON KBaJIM(PUKALIMOHHON padOTe TMPUBEIEHBI pPE3YJIbTAThI
pa3pabOTKU TEXHOJIOTUU OpraHU3alUK TEKYIIEro PEMOHTA.

Ha ocHoBe ananu3a CymiecTBylOIMX METOAOB opraHusauuu 1P,
HOPMATHUBHBIX JOKYMEHTOB, YCIOBHM pabOThl NPENNpUsiTUs pa3padOTaHHbIN
ONTUMHU3UPOBAHHBIN TEXHOJOTUYECKUN TMpouecc nposeacHus TP mo3Bosser
MOBBICUTH HAJEKHOCTh SKCIUTyaTalluU MMapKa MAlllMH U YMEHBIIUTh 3aTpaThl HA UX
PEMOHT.

[IpoBeneH pacuer TPyAOEMKOCTH padoT, mom@aau nyHkra TP, mogbop u
palMoOHaJIbHASI PACCTAaHOBKA OOOPYOBaHUs, BBINOJHEHA TEXHOJOTMYECKas Kapra
JUTSI IPOBEJICHUSI CheMa U YCTaHOBKH CTYMHII KoJjiec aBTomoomiist KamA3 5511.

BrlnonHeH pacyeT A U3roTOBJIEHUS] yCTPOMCTBA JUIsl CHATHUSL M YCTAHOBKHU
CTYIIUIL KOJIEC TPY30BbIX aBTOMOOMIICH.

bouta  00ocHOBaHa HKOHOMHYECKas II€JIECOO0Pa3HOCTh  pa3pabOTKU
MPUCIIOCOOJICHUS, TO0BON 3KOHOMUYEeckui 3 dext coctaBun 54444,45 py6. co

CpPOKOM OKymnaemocTu 2,87 roja.
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