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AHHOTALIUA

BoinyckHasi kBanu@UKalMOHHAs paboTa COCTOUT W3 MOSCHUTEIHLHOU
3aMKMCKU Ha 57 JUCTaX KOMIBIOTEPHOTO TEKCTa U TPaPUIECKON YacT Ha 6 JTHCTax
dbopmara Al.

3anucka COCTOUT W3 BBEICHMS, TPEX pa3AeiioB, BBIBOJOB M BKIoudaeT 4
PUCYHKOB, 2 TabOiuiel u crenudukanui. CIUCOK MCIOJb30BAaHHOW JTUTEPATYPHI
COACPKUT 22 HAWMEHOBAHUE.

B mnepBom pasgene NpHUBEIEH TEXHOJIOTUYECKUM MPOLECC CHATUS U
MOHTa)Ka KOJIEC TPY30BbIX aBTOMOOMJICH, a TaKKe MPOU3BEICH MATCHTHBIN MOUCK
CYIIECTBYIOLIUX YCTPOUCTB.

Bo BTOpOM paznene Mpou3BEICHO MPOCKTUPOBAHUE MYHKTA TEXHUUYECKOTO
0OCITy>KMBaHUSI TPY30BbIX ABTOMOOWJIEH, a TakXe pacueT U BBHIOOP OCHOBHOTO
MIPOU3BOJICTBEHHOT'O 000PY0BaHUS IJIsSI Y4acCTKa.

B Ttperbem pazpene pa3paboTaH MOAKATHOM TaWKOBEPT [JIsi CHATUS WU
YCTAaHOBKU KOJIEC TPY30BBIX aBTOMOOWIICH, MPOU3BEICHBI HEOOXOAMMBIE PACUETHI
JETAIEN W Y3JI0B KOHCTPYKIMHU. TakKe B TPEThEM paslesie CIPOCKTUPOBAHA
WHCTPYKITUS TI0O OXpaHe TPy/aa, TEXHUKE 0€30MacHOCTH U (PU3UYECKOUN KyIbType B
npousBocTBe. [IpuBeIeHO SKOHOMUYECKOE 0OOCHOBAHHE KOHCTPYKIIHH.

ITosicHuTenbHAs 3amucKa 3aBCPIIACTCA BBIBOJAMMU.



ABSTRACT

The final qualifying work consists of an explanatory note on 57 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
4 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 macrosimiee Bpems CyIIECTBYET HECKOJIBKO BHIOB TpaHCIOpTa IS
MEPEeBO3KH IPY30B U IMACCAKUPOB: BO3AYILIHBIN, BOJIHBIN, KEJIE3HOIOPOKHBIN U
aBTOMOOMIBHBIN. Hambonee pacmpocTpaHEHHBIM SIBISETCS aBTOMOOMIIBHBIN
TPaHCHOPT.

st aBTOMOOMJIBHOTO TpaHCIOpTa TJABHOM 3amauedl sIBISIETCS TOJHOE,
KaueCTBEHHOC M CBOCBPEMEHHOE BBITIOJHEHUE BCEX MOTPEOHOCTEN FOPUINYECKHUX
U (U3NYECKUX JIMI] B TEPEBO3KaxX, MPU BO3MOKHOCTH MHUHUMAJBHBIX 3aTpar,
MaTepHaNTbHBIX W TPYIOBBIX pecypcoB. Pemienme »5Toit 3amauun  TpebOyer
MPEUMYIIECTBEHHO Pa3BUTHS aBTOTPAHCIIOPTA OOIIETO MOJIh30BAHMUS, TTOBBIICHUN
€ IPY30BBIX M MACCAKUPCKUX MEPEBO30K, YKPEIUICHUE MAaTepUaTbHO-TEXHUUECKON
0a3bl U KOHIICHTPAIIMU TPAHCIIOPTHBIX CPEJCTB HA KPYIMHBIX aBTOTPAHCIIOPTHBIX
OPEANPUATUSX, YIAy4dllIEeHHEe TEXHUYECKOTO OOCTY>KMBaHMSI M  PEMOHTa
MOJIBUYKHOTO COCTaBa.

CylleCTBEHHBI POCT aBTOIMAPKA CTPaHbl MPEAONPEACISAET ONEPEKAIOIINM
TEMIT Pa3BUTHUs AaBTOTPAHCIOPTAa IO CPAaBHEHUIO C JpYyruMu Bujgamu. Jlus
MOJICP)KaHUS  aBTOMApKa B TEXHUYECKH HCIPABHOM COCTOSHUM BCE IIHAPE
BHEJIPSIIOTCS CPE/ICTBA JTUATHOCTUPOBAHUS M HOBbIE (DOPMBI OpraHU3AIMH TPY/A.
Bce 310 TpeOyer YCKOPEHHOTO pa3BUTHS MaTepUabHO-TEXHUUECKOW 0a3bl
NPEANPUATAN, JaTbHEHIIET0 COBEPIICHCTBOBAHMS TIPOIECCOB TEXHUYECKOTO
OoOCITy’>KMBaHUS M PEMOHTAa aBTOMOOWIEH, BHEApPEHWE HIMPOKOW MEXaHU3aIUH
BBITIOJTHSEMBIX pa0OT M YIIYUIICHHE OPTaHU3aIliN TPOU3BOJICTRA.

Mexanuzanust paboTr o0neryaeT W yCKOpPSET MHOTME TEXHUYECKUE
MPOIIECChI, TI0ITOMY OT pabouyumx OOCITYXUBAIOMIMX aBTOMOOWIM, ceidac
TpeOyeTcss HE TOJIbKO 3HAaHWE YCTPOWCTBA, HO M MPAKTHYCCKUE HABBIKU
MI0JIb30BAHUSI COBPEMEHHBIM 000PYIOBAaHUEM, YMEHHUE MPUMEHSATh HEOOXOIUMbIE
MPUCTIOCOOJICHHS, HMHCTPYMEHT, KOHTPOJIbHO-U3MEPUTEIIbHBIE MPUOOpPH TpU

JMAarHOCTUPOBAHUU aBTOMOOUJIEH.



[Ipumenenue COBPEMEHHOIO 0o00OpyIOBaHUS  TPU  TEXHUYECKOM
OOCITYy)KMBaHMM W PEMOHTE AaBTOMOOWJICH HE WCKIIOYAeT BBIOJTHCHHE
oO1ieciecapHbiXx  pabOT, KOTOPBIMH JIOJDKEH BJIQACTh KaXKIbIH pabouunii-
PEMOHTHUK.

[TosToMy niia moajep)kaHus Iapka aBTOMOOMIICH U CIelHaJbHOMI
CTPOUTEIILHO-IOPOKHOW TEXHUKH B TEXHHUYECKU HCIIPABHOM COCTOSIHHH TpeOyeT
JajgbHEWIllee Pa3BUTHE M COBEPIICHCTBOBAHHUE MPOM3BOJICTBEHHO-TEXHUYECKOU
0a3pl, CTAHIMK TEXHUYECKOTO OOCITYKHMBaHHUS aBTOMOOWJICH, aBTO3alpaBOYHBIX

CTAaHUHW U IPYTUX MPEANPUATAN aBTOTPAHCIOPTHOW OTPACIIH.



1 AHAJIMTUYECKASA YACTDb
1.1 YcrpoiicTBa X010BOM YaCTH I'PY30BbIX AaBTOMOOMJIEH

Ha rpy30BbIX aBTOMOOWIISAX HaWOOJbIIEE PACHPOCTPAHEHHUE MMOTYUWIH
JIOH)KEpOHHBIE paMbl. OHU COCTOAT W3 JABYX HPOJOJIBHBIX NapaJlIeIbHBIX OJIOK-
JIOH)KEPOHOB, COECIUHEHHBIX MONEPEUYNHAMH, C HCIIOJIb30BAaHUEM 3aKJIENOK WIIN
cBapku. B 30Hax, moaBepraromuxcss HauOOJIbIIUM Harpy3kam, JOHKEPOHbI UMEIOT
Oonee BBICOKMI MpOQUIb, a WHOIJA YCWIMBAIOT BCTaBKamu. /(1 KperuieHwus
arperaToB Ha paMe€ YCTAaHOBJEHbl KpPOHUITEHHBI, K KOTOPBIM 3aKpEILICHBI
TOIUIMBHBIA OaK, KpbUIbs, MMOAHOXKKH, peccopbl. Criepean K JOHXKEPOHAM KpErsiT
nepeanuii 0ydep, mpeaoXpaHsouMil aBBTOMOOMIIb OT MOBPEXIACHUMN, U OYKCUPHBIE
KPIOKH.

baaxku mocroB

bajku Begymux MOCTOB ITYyCTOTEJNIBIE, BHYTPU WX YCTAHOBJICHBI TJIABHAs
nepenaya, AuddepeHual 1 moiayocu.

banku 3aHHUX MOCTOB T'pYy30BBIX aBTOMOOWJIEH IITaMIIOBaHHO-CBapHbie. B
cpenHeil yactu Oajka 3aJHero MOCTa MMEET OTBEPCTUE C KOJIBLIEBBIM MOSCKOM, K
KOTOPOMY KpEMUTCS KOpIyc TiiaBHOW nepenayu. Ha aTy Oanky ¢ 000MX KOHIIOB
HAIPECCOBBIBAIOTCS (JIaHLbI JJIs1 KPEIUIEHUS OMOPHBIX JUCKOB TOPMO3HBIX
MEXAaHU3MOB KOJIEC.

banka nepenHero Beayiiero MocTa aBTOMOOWJISL 3aKaHUMBAETCS (uiaHIlaMu,
K KOTOPBIM KPEIIATCS [AapOBbIE ONIOPHI IOBOPOTHBIX KYJIAKOB.

Konéca rpy30BbIx aBTOMOOUJIEH CHAa0XXEHBI JUCKAMU C TUIOCKUM 000JIOM.
Ha 060/1e MOHTHPYIOT OIHOOOPTOBOE CHEMHOE Pa3pe3HOE KOJbIO, OJTHOBPEMEHHO
BBIMOJHSIONIEEe (PYHKIHMN 3aMOYHOTO KOJIbLIA.

Ha nuckax xosi€c BBIMOIHEHbI KOHMYECKHE OTBEPCTHUS, KOTOPBIMH KOJIECO
YCTaHABIMBAIOT Ha IIMNWIbKU. ['aliku Koj€c Toke MMerT KoHyc. CoBnajeHue
KOHYCOB I'a€K M OTBEPCTUI Ha AMCKaX 00eCreynBaOT TOYHYIO YCTAaHOBKY Koyéc. Y
IPY30BbIX aBTOMOOWJICH Ha BeIyIHME 3aJHHUE IOJYOCH YCTAaHABIMBAIOT MO JBa

KoOJIeCa. I[I/ICKI/I BHYTPCHHUX KOJIEC 3aKpPCINICHbBI Ha HIIWJIbKAaX KOJIIAYKOBbBIMU
9



railkaMu ¢ BHYTPEHHEH M HapyXHOW pe3bOOH, a JMCKH Hapy>KHBIX KOJIEC —
raiflkaMmu ¢ KOHycoM. YToObl mMpeAoTBpaTHTh CaMOOTBEPTHIBAHUE TaeKk IIpU
YCKOPEHUH U TOPMOKEHUH aBTOMOOWIIS, TallKu JIEBOW CTOPOHBI MMEIOT JIEBYIO
pe3b0y, a rallki MPaBoOi CTOPOHBI — MPABYIO.

[THeBMaTHUecKasi IIMHA COCTOUT U3 MOKPBIIIKU, KAMEPhl U 000IHOM JICHTHI.
[TOKpBIIIKK COCTOSAT W3 Kapkaca, MpoTekTopa (0eroBoil AOpPOKKH), OOKOBOM U
OopToBoOi yacTeil. /[ Xopomux J0por NPUMEHSIOT KUHBI C MEJIKHM JIOPOKHBIM
PUCYHKOM MPOTEKTOPA, a JUIsl INIOXUX JOPOT U OE3I0POKbSI-C KPYITHBIM.

Kamepa usrotosnena B BUJ€ KOJIBLEBOIO 3JJACTUYHOIO PE3MHOBOTO PyKaBa.
JI1s1 HaOJTHEHUsT BO3/IyXOM U yIAJIEHUs €ro Mpu HeoOXOIUMOCTH, KaMepa UMEET
BEHTHJIb, KOTOPBIA COCTOUT U3 KOpIyca, 30JI0THHUKA U KoJmmadka. Kopmyc BeHTHIs
BBINIOJIHEH U3 JIaTYHU B BUJE TPYyOKM C (pilaHLeM W 3aKpeIviéH B KaMepe Ipu
noMoIIM a0l U raiiku. Kopryc BEHTHIIE MOXET ObITh COCTABHBIM: BEPXHSSA
4acTh M3TOTOBJIEHA W3 JIATYHU, HVW)KHSS W3 PE3HMHBI, NPUBYIKAHU3UPOBAHHOM K
KaMmepe. 30JIOTHUK BKJIIOYAET B CEOsI HUMIENb C PE3MHOBBIM KOJIBLIOM, CTEPKEHD U
NPYXKUHY. 30JIOTHUK BBEPTHIBAIOT B KOPIIYC BEHTWIS M 3aKpbIBAlOT CBEPXY
KOJITTAYKOM.

banky Tpy30BBIX aBTOMOOWIIEH H3TOTOBJISIOT W3 KOBAHOM CTadd B BHUIC
JByTaBpa C OTOTHYTBIMH BBE€pPX KOHLAMH. BBIrHyTas BHH3 CpeAHss YacTb
N03BOJIsieT O0Jlee HU3KO YCTAHOBUTH JBHUrarenab. Ha koHuax Oajaku pacnoioKeHb
OOOBIIIKY C MPOYIIUHAMU, B KOTOPHIX BCTABJICHBI ITKBOPHU, COSAUHSIONTNE OAIKy
C MOBOpPOTHBIMU Uamndamu kos€c. YToObl 00JErYuTh MOBOPOT KOJEC, MENKIY
OOOBIIIKAaMHU ¥ MPOYIIMHON Handbl MOMEUIEH ONMOPHBIA MAPUKOBBIA MOAIIUITHUK.
Ha ocu nangsr B AByX KOHMYECKHMX POJIMKOBBIX MOJIIMITHUKAX YCTAHOBJICHA
CTyIHMIA TEPEAHETO YIPABIAEMOrO KoJieca. PerynmpoBOYHOM TaWKOM MOKHO
PEryIMpPOBATH 3aTSHKKY MOJUIMITHUKOB BO BPEMS SKCILTyaTal|H.

[IIxkBOpEeHHh HEMOJIBMKHO 3aKPEIIEH B OOOBIIIKE OAIKU KIMHOBBIM OOITOM.
[loBopoTHass mamnda ycTaHOBIEHA HAa IIKBOpPHE B OpOH30BBIX BTYJIKAX,
3aIPECCOBAHHBIX B OTBEpCTUS €€ MpoymuH. [I0BOpOTHBIE pbIYaru BCTAaBJIEHBI B

KOHHNYCCKHUC OTBCPCTUSA IIPOYIIINH H&H(I)LI H 3aKPCILJICHBI ramikamu.
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OceBoil 3a30p Mexay TMOBOPOTHOM mnamndoil u Oamkoil peryiupyror
npokiaakamu. K moBopoTHoil namnde OonrtamMu MNPUKPEIIEH MIMT TOPMO3HOTO
OapabaHa. DTOT LIUT — OMOPa KOJECHOTO TOPMO3HOTO MEXaHU3MA.

Jlnis kperuieHus peccop Ha OajKke BBIMOJHEHBI IUIOMAAKH. BepxHss yacTh
MOBOPOTHBIX Har@ coeAMHEHa Yepe3 MOBOPOTHBIHN pbIyar ¢ pyJIeBbIM MEXaHU3MOM,
a HUKHSS 4aCcTh YE€pEe3 pbluar pyJjaeBOW TATH — C PYJIEBOU TATOM.

Ilepennsisi moaBecka

DOTa moABECKa OCYIIECTBIEHA HA MPOJOJIBHBIX MOy JUIUNTHYECKAX
peccopax. JlomoJHUTENBHO K peccopaM, OHa CHa0XKeHa TUIpaBINYECKUMU
aMopTU3aTOpaMH.

Kpemnnenue peccop K pame BBIIOJIHEHO Ha PE3WHOBBIX IOAyHIKax. B
NepeHNEe KPOHIUTEHHbI PEccop B CHEUUaJbHble THE3AA JOMOIHUTEIBHO
YCTaHOBJICHBI YIIOPHBIE PE3UHOBBIE NOYIIKH, BOCIPUHUMAIOUIUE YCUIIUE.

[Iporu6Gsl peccop orpaHuYuBalOT pe3nuHoOBbIe Oydepsl. [TonooHBIM 00pa3zom
BBINIOJIHEHA TMEPEAHSS NOJIBECKA U HA JAPYTHX aBTOMOOWIISAX. B ornmume ot panee
YIOMSIHYTBIX, B PECCOPAX JUCTHI OT CMEUICHHS OJJUH OT JIPYroro (PUKCUPYIOTCS BO
BpeMsi padOThl BBICTYNIAaMH M YIUIyOJICHHSIMU BBIIITAMIOBAHHBIMU B JIUCTAX
peccop, a He CTsDKKaMH 00JITaMi U XOMYTaMH.

3aaHsAs nmoaBecka

B 3agHelt moaBecke aBTOMOOWJISI KPOME OCHOBHBIX PECCOp HUMEIOTCS
JIOTIOJIHUTENIbHBIE peccopbl. OHU 3aKperieHbl Ha Oajike 3aJHEr0 MOCTa BMECTE C
OCHOBHOW pPECCOpOl CTpPEeMSHKAMHM, a HMX KOHIIbl HAxOJATCS MPOTUB IOJOK
OIIOPHBIX KPOHIITEHHOB.

AMOpPTH3ATOPBI

Ha  aBroMoOWJIsIX ~ NPUMEHSIIOT  JKMJIKOCTHBIE  TEJIECKONUYECKHE
aMOpTHU3aTOpbl ABOMHOrO AeicTBUsA. OHM COCTOSAT W3 LWIMHApPA, IITOKA C
NOPIIHEM, LWIMHAPUYECKOTO pe3epByapa W KJAllaHOB. B MOpIIHE BBIITOJIHEHBI
KaJIMOpOBaHHbIE OTBEPCTHUS W YCTAHOBJIEHBI MEPENyCKHOM KiamaH W KJanaH

ornadd. B HWKHEW 4acTH LMIMHAPAa CMOHTHMPOBAHBI BIIYCKHOM KJIAllaH M KJIanaH

11



cHrkeHus. IIITok B BepXHEW 4acTH COEIMHEH C KPOHIUTEHHOM Pambl, a HWKHAA

4acTh pe3epByapa ¢ MepeiHei OChIo.
1.2 Texun4veckoe 00CTy;KUBaHHME X0I0BOI YaCTH

HewucnpaBHOCTH 371EMEHTOB X0OJJ0BOM 4acTu (pambl, OJBECKH OCEH U KOJIEC)
B OCHOBHOM BO3HHMKAIOT TIPH OJKCIUTyaTallud aBTOMOOWJIEH C Harpys3Kow,
MPEBBIIAOIIEN MAKCUMAJIbHYIO TPY30MOABEMHOCTD, a TAKKE MPU IKCIUTYaTalluu B
TSOKETBIX YCIOBUAX HEMPO(DHIITUPOBAHHBIX TOPOT.

K OCHOBHBIM HEHCHPAaBHOCTAM IMEpEIHEH OCH OTHOCAT MpOrud Oanku
nepeHel 0cH, M3HOC IMIKBOPHEN U IIKBOPHEBBIX BTYJIOK, pa3paboTKa MOCa0YHbIX
MecT 000MM MOJIIIUITHUKOB KOJIEC, HAPYIIICHUE YTIIOB UX YCTAHOBKH, B PE3YJIbTaTe
4Yero yXy/AIIaeTcs YNPaBIsIeMOCTh aBTOMOOWIJIEM M TIOBBIIIACTCS H3HOC IIWH.
[TonoMka peccop WM mpocaaka MPYKUH TOJBECKH, a TaKXe OTKa3 B paboTe
aMOPTU3aTOPOB BbI3BIBAIOT B KOHEUHOM UTOI'E ITOBBIICHHBIN U3HOC IIUH.

HewucnpaBHocTh arperatoB W y3jJ10B XOJOBOM 4YacCTH BBISIBISIOT YACTUYHO
ocmotpoM Tipu EO. B 00béMm pabor TO-1 BXOasaT mpoBepKka COCTOSHUS U
KpEIUICHUS TIEPETHUX U 33JHUX MOJBECOK U aMOPTU3aTOPOB, U3MepeHue TodTa B
MOAIIMITHUKAX CTYIHI] KOJIEC U IIKBOPHEW MOBOPOTHHIX Iamn@, a TakKe OIEHKa
COCTOSIHUS paMbl U Oayiku nepennein ocu. [1o rpaduxky B COOTBETCTBUHM C KapTOM
CMa3Kd CMas3blBalOT I[IAPHUPHBIE ONOPbl WA NOAIIMIIHUKA IIKBOPHEU
noBOpOTHBIX mand. [IpoBepsAOT cOCTOSHUE IIMH W JIaBJICHUE BO3AyXa B HUX,
KOTOpPOE MPU HEOOXOAUMOCTH TOBOJST IO HOPMBI.

[Ipu TO-2 B nomoJiHeHHWE K TEPEYUCICHHBIM paboTaMm MPOBEPSIOT U MpHU
HEOOXOJIMMOCTH PETYJUPYIOT MPaBWIBHOCTh YCTAHOBKH TE€PEIHEr0 U 3aJHETO
MOCTOB, YIJIbl YCTAHOBKH IEPEIHUX KOJIEC, 3AKPEIUISIIOT XOMYThI, CTPEMSHKU U
NaJbIbl TEPEIHUX M 3aJHUX PEeccop, MOAYIIKH PECCOp U aMOPTU3ATOPHI,
YCTaHaBIIMBAIOT MUHUMAJIBHBIE 3a30PbI B MOMIAIMTHUKAX KOJIEC.

OcMOTp pambl TO3BOJSET YCTAHOBUTh HU3MEHEHHUSI €€ T€OMETPHUYECKOMN

dbopMbl U pa3MepoB, HAIMYMUE TPEUIMH, MOTHYTOCTh JOHXKEPOHOB M MOINEPEUYHH,
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COCTOSIHME KpEIUIEHHH K paMe KpOHIITEHHOB pPECCcop, MOAPECCOPHUKOB H
aMOPTHU3aTOPOB.

IIpoBepka reoMmerpuueckoil (GOpMbI paMbl MOXKET OBbITh BBIIIOJIHEHA
U3MEpPEHHEM IIUPHUHBI PaMbl CHEPEId M C3aAH IO HAPYXHBIM IUIOCKOCTSIM
JOHXkepoHOB. Pa3HuIa B mupuHe nomkHa ObITh 1 aBToMoOuneit I'A3 He Oonee
4mm.  [lponmonbHOE CMEUIEHHE JIOHKEPOHOB paMbl  OT  [EPBOHAYAIBHOIO
MIOJIO’KEHUSI MOKHO OIPEAETUTh, 3aMepss TUaroHaIN MEXIy ToNepeunHaMu PaMbl
Ha OTJEJIbHBIX €€ yyacTkax. J{JMHa nuaroHaneil Ha KakJJOM y4acTKe JI0JI)KHA ObITh
OJIMHAaKOBOM. JlommyckaeTcsi MUHMMaIbHOE OTKIIOHEHUE He 0osiee SMM.

CocTosiHuE TMOJBECOK MPOBEPSIOT NPHU TEXHUYECKUX OOCITYKMBaHUSIX
BHEIIHUM OCMOTPOM, a KpeIUIeHHEe UX — MpuiokeHueMm ycuwius. IIpu ocmotpe
peccop BBISABISIOT MOJIOMaHHbBIE HIIM TPECHYTHIE TMCTHI. Peccopa He TomKHa UMETh
BUJUMOTO TPOJOJIBHOTO CMEUICHMs, KOTOPOE MOXKET IPOU30MTH H3-3a Cpe3a
ueHTpaiabHoro Oosrta. IIpoBepsisi HanE€XHOCTh KpEIUIEHHS peccop, HEeoOXOIuMO
oOpamarb 0co00€ BHUMaHUE Ha CTENEHb 3ATSHKKU Ta€K CTPEMSHOK U OTCYTCTBHE
M3HOCA BTYJIOK HIApPHUPHBIX KperieHui peccop. Ecnu peccopel UMEIOT KperieHue
KOHIIOB B PE3MHOBBIX MOAYIIKaX, 00paliarT BHUMaHNE Ha UX LEJO0CTh, a TAK)KE Ha
IPaBWJIBHOE TMOJOXEHHE B omope. ['aliku KperuieHus CTPEeMSHOK U XOMYTOB
peccop 3aTsAruBalOT PaBHOMEPHO CHaydaja IepeaHue (Mo Xoay aBTOMOOWIIS), a
3aTeM 3aJHUE.

TexHuyeckoe oOCIyXKMBaHHE aMOPTHU3AaTOPOB 3AKIIIOUAETCS B MPOBEPKE HUX
KpEIUICHNH, CBOEBPEMEHHON 3aMeHE HM3HOIIEHHBIX PE3MHOBBIX BTYJOK. Ocoboe
BHUMaHHUE YETSETCS KOHTPOJI repMmeTndHocTu. Ecnmm amopTu3aTop mMeeT Ha
MOBEPXHOCTU MOTEKU >KUJIKOCTH M TOTEPSUl aMOPTU3UPYIOIIME CBOWMCTBA, €ro
PEMOHTHUPYIOT, TIOJBEPral0T HCIBITAHUIO TOCIE PEMOHTa M yCTaHABIMBAIOT Ha
aBTOMOOWJT.

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

IOTHYTOCTb 3daKpPdWH U O60,IIB€B, 60pTOBI>IX N 3aMOYHBIX KOJICI, OueHue KoJjeca B
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pe3yspTaTe HEyMeJIOr0o MOHTa)Ka IIMHBI Ha 000/, JucbanaHc Kojieca, KOPPO3HI0 U
HapylIE€HUE  JIAKOKPACOYHOrO0  TOKpBITUSA  0o0oxa  Kojieca.  YKa3aHHbIE
HEUCIIPAaBHOCTH OOHAPYKMBAIOT MPU BHEIIHEM OCMOTpE, a OUEHUE MPOBEPSIOT
BpAILIEHUEM BBIBEILICHHOTO KOJIECA.

[IvHBI, UMEIOIINE HEZHAUYUTEIIbHBIE MOBPEXKICHUS MOKPHIIIEK WA IPOKOJIBI
Kamep, peMoHTupytoT B ycioBusx ATIL. Jlnsg »Toll 1enu MCHOJIb3YIOT
AIEKTPOBYJIKAHU3ATOPBI U 3aIIaThl U3 CBIPON Pe3UHBI. [IOKPBIIKKA C N3HOIIEHHBIM
MIPOTEKTOPOM, HO T'OAHBIM KapKacoM, CAAOT JJIs BOCCTAHOBJIEHUS MPOEKTOpA Ha
HIMHOPEMOHTHOE TIPEATIPHUSITHE.

JIns  paBHOMEpPHOIO  M3HOCA  INPOTEKTOpAa IMIHH  PEKOMEHIYETCS
MEPUOANYECKH Yepe3 6-8 ThIC. KM MEPECTaBISATh Koy€ca ¢ 3aHEH Ha MEPEIHIOI0
OChb COTJIACHO CXEME IIEPECTAaHOBKHM, BKJIOYas CIJa M 3amacHoe Kojeco. Ilpu
MEPECTAaHOBKE KOJEC CIEAyeT YYUTHIBAaTh PHUCYHOK TMPOTEKTOpa (€ciau OH
HaIPaBJICHHOTO JACHCTBUS), YTO 0003HAYAETCS CTPEIKON Ha OOKOBUHE MOKPBIIIKH.
[Ipy npaBUIIBHOM yCTaHOBKE KOJIECA CTPEJIKA U MPEUMYILIECTBEHHOE HAIIPaBJICHUE
BpAILCHUS] IPY IBUKEHUU BOEPEN TOJKHBI COBIAAATh.

MoHTaX WMHBI BEAyT TOJBKO Ha HcmpaBHbId 00o0xa. Ilepen MoHTaxom
BCErla MPOBEPSIOT cocTosiHue 00oaa. OH JOJDKEH MMETh MPAaBHIBHYIO KPYTIYIO
dbopmy, 3aKpavHbl U TTOCAJI0YHBIC TIOJIKK TAK)Ke HE JOJHKHBI UMETh MOBPEKICHUM,
3a00UH U MIOTHYTOCTEH, HAPYIIEHUM JIJAKOKPACOYHOTO TTOKPBITHSI.

JIeMOHTa)X M MOHTaX IIMH JIETKOBBIX AaBTOMOOWJICH BBIMOJHSIOT Ha
craiinoHapuoM ctenge II-501M. OH cocTouT U3 OMOpPHOro AucKa (cToya) ¢
IIPOBOJIOM OT PEBEPCUBHOTO AJIEKTPOABUTATENS, MHEBMATHUYECKOTO HAKMUMHOTO
YCTPOWCTBA, CTOMKH JEMOHTXKHOTO pblyara W ammapaTHoro mkada. PaGounmu
OpraHaMM CTEHJa SIBJISIOTCS ONMOPHBIM CTOJ, KyAa KpEmsT KOJIECO, JBa pblyara,
MPUBOJMMbIEC MTHEBMOLIMJIMHAPOM M Kayarolllhecs: B BEPTUKAJIbHON MIOCKOCTH Ha
obmeit ocu. KoHerr kaxmoro pbiyara CHaO0XEH TOPU3OHTAIBHBIM JHCKOM,
CIyXallluM JUIsl OTKMMa OopTa MIMHBI OT o00oxa. Peluarm mnepememiaroTcs B

BepTHKaHBHOﬁ IIJIOCKOCTH YCUJIMEM ITHCBMATUYCCKOI'O MUJIMH/IPA, 1I10/Ja4a BO3/1yXa
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B KOTOPBIA  OCYLIECTBISIETCS  NEAAIBIO,  YIPABIAIOUIEH  OJHOBPEMEHHO
BKJIIOYEHHUEM JJIEKTPOIBUTATEIS.

[Tocne cOOpKHU Kojeca JIErKOBBIX U I'PY30BBIX aBTOMOOMIIEH B 00513aTEIBHOM
nopsiike 0aJaHCUPYIOT.

banaHcHpoBKY KoJiec NMPOBOJAT AJII YCTPAHEHUSI MX HEYPaBHOBELIEHHOCTH
(IucbanaHca), KOTopasi SIBJISETCS CIEACTBUEM HEPaBHOMEPHOI'O paclpeaesieHUs
MaccChbl KOJECAa OTHOCUTEIIBHO OCH WM BEPTUKAJIBHOW IIJIOCKOCTH CUMMETPHH.
JlucOanaHc mpu BpalllEHUU KOJeca BbI3bIBAET €ro OMEHHS M HEPaBHOMEPHBIN
YCWICHHBIA W3HOC WMH. /[l yMmeHbplIeHus BIUSHUA JucOanaHca KoJieca

MOABEPraroT CTAaTUUECKON U JMHAMUYECKON OaIaHCUPOBKE.
1.3 AHaJIu3 CylmecTBYKIINX KOHCTPYKIUI MOAKATHBIX TAMKOBEPTOB

CoryiacHO TIOJIOKEHUI0O O TEXHUYECKOM OOCIYy)KMBAaHUM W PEMOHTE
HOJIBUYKHOTO COCTaBa aBTOMOOMIJIBHOTO TPAaHCIOPTa, EpeueHb paboT MO BTOPOMY
TEXHUYECKOMY OOCITYKMBAHHUIO BKJIIOYACT MEPECTAHOBKY KOJEC WM 3aMEHY
OoTpabOTaBIIMX CBOU pecypc.

JIns1 CHATHS ¥ YCTAaHOBKM KOJIEC MCHOJIB3YIOTCS pa3jinuHble ycTpoucTsa. Ho
CaMbIM PACHPOCTPAHECHHBIM SIBIIIETCS TaWKOBEpT. ['allKOBEPTHI NpeIHA3HAYEHBI
JUIS. OTBEPTHIBAHMS W 3aBEPThIBAHMS HAPYKHBIX W BHYTPEHHUX TaeK KOJIEeC
IPY30BbIX aBTOMOOWIEH u aBTOOycoB. ['aiikoBepThl OTJIMYAIOTCS, KakK IIO
KOHCTPYKIIMH, TaK U M0 MPUHIUMIY JEHCTBUS.

DNEeKTpOTaKoBEPT Il KOJIEC TPY30BBIX aBTOMOOWJIEH U aBTOOYCOB
npousBoautesib Columbus (pucynox 1.1).

Pabounii poiiecc MpoXoAUT B HECKOJIBKO 3TANOB (yAapOB) C HAPACTAIOIIUM
yeuiueM: 1 ynap - 520 Hwm, 2 ymap - 640 Hwm, 3 ynap - 710 Hm u T.1. Annapar
OCHAILIEH MaXOBUKOM, KOTOPBIA TpaHCHOPMUPYET SJIEKTPOIHEPIHIO B YIAapHOE
ycwmme. [lpu cBomx mocratoyHo HeOoibmmx pasmepax (Bec 55  kr)

AJIEKTPOraliKOBEPT PA3BUBAET KOJOCCAIBHYIO MOIIHOCTS - 10 3500 Hwm.

15



Pucynoxk 1.1 — I'alikoBepT [u1s1 OTKpYYHBaHUS Fa€K KOJIEC TPY30BbIX
aBTomMoOusel u aBTo0ycoB npousBoautens Columbus

TexHuueckue xapakTepucTHKa: BbicoTa X mupuHa X aiuuHa 1000x600x1300
MM, MOIIMHOCTH 3iekTpoaBuratens 1,1 kBt, snekrponuranue 3x380B/50 I'm,
Croumocts 2050 EUR.

OCHOBHBIMM HEIOCTATKAMM JJAHHOTO TallKOBEPTa SIBJSETCS:

- IUI0Xasl yCTOMYUBOCTB, T.K. TAUKOBEPT UMEET 2 KOJIECa;

- IIpY MEPEABIKEHNHU TalilKOBEpPTa MEILIAET CETEBOM Kabellb;

- BBICOKAsl CTOMMOCTh IO CPAaBHEHUIO C AHAJIOTMYHBIMU TaiKOBEPTAMH;

- BO BpeMsi palbOThl TaKOBEPT MNPUXOJUTCS MNPUACPKUBATH HOTOW, Is
TOT'0, YTO OBl OH HE OTKATHIBAJICS Ha3al.

Haubonee pacnpocTpaHeHHbId OTedyecTBeHHbIM raiikoBept — M-330

(pucynoxk 1.2).

1 — kimr04, 2 — UHEPLIMOHHO-YIaPHBIA MEXAHU3M, 3 — PYKOSITh YIIPaBIICHNUS,
4 — cToliKa railkoBepra
Pucynok 1.2 — T'aiikoBepT /U1 OTKpYUHBaHUS TaeK KOJEC IPy30BbIX aBTOMOOMIIEH

u aBTo0ycoB M-330
16



["aiikoBepT mpencTaBisieT co0O0W MEPEABMKHYIO YCTAHOBKY HMHEPIMOHHO-

ynapHoro neiictBusi. COCTOUT U3 TENEKKH, pabodyero MexaHu3ma, IByX PYKOSATOK

yIpaBJICHUS.

TexHnyeckas XapakTepUCTHKA!

Tun

KpyTrammnii MOMEHT 3aTsDKKH, pPa3sBHUBAEMbBIA IIPH
IIEPBOM IPUJIOKEHUN HArpy3KH K ranke, H-m
MaxkcuManbHbIl  KPYTSLIMA MOMEHT OTBEPTHIBAHUU
raiike, H-m
PasMep TOpLIEBBIX TOJI0BOK, MM:

IECTUTPAHHOU

YETBIPEXTPAaHHON
YacToTa BpAlICHHs WITTHHACIS, MUH

DIIEKTPOBUTATEN b

[IuTanue 35eKTpoABUTATENS

["aGapuTHbIE pa3mepbl, MM

Macca, kr

[TepenBuxHOM,
3JIEKTPOMEXAHUYECKHUIA,
VHEPLIMOHHO-YAaPHOTO

JIEUCTBUSI

500...600

1500

38
30
480
AOJI-31-4;
N =0,55kBT;
n=1410 vun"
Ot cetn TpexdazHoro
nepeMeHHoro Toka, U =
380/220 B
1200x650x1100
105

OCHOBHBIMH HCOAOCTAaTKaMH1 JaHHOI'O FaﬁKOBepTa ABJISICTCA:

- ycTapeBIasi KOHCTPYKIIUS TaKOBEPTa,

- IpY TIepEeIBMKEHUH TaliKOBEPTa MEIIAET CETEBOM Kabeb;

- OTHOCHUTCIIbHO TFDKCJIBIﬁ, H Ui ICPCABHUIKCHUS NUCITOJIB3YCTCA (l)I/IBI/I‘-IeCKaﬂ

Cuiia cJicCapsa-pCMOHTHHUKA,
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- BO BpeMs pabOThl TaKOBEpPT MPUXOAMUTCA MPUIEPKUBATH HOTOM, AJIs

TOT0, YTO OBl OH HE OTKATHIBAJICS HA3a/I.
1.4 lesn u 3apauu BKP

Llenpro BBIMTYCKHOW KBadU()UKALMOHHOW padOTHI SABJIAETCS MPOEKT MYHKTA
TO npns opraHu3aluu U PEMOHTA XOJOBOM YacTH T'PY30BbIX aBTOMoOWiei. Jlis
JOCTUKEHUS LIETTM HEOOXOAUMO PELIUTh CIESAYIOLIUE 3a1a4u:

a) Ilpoectu  mombop  oOopydoBaHHs,  pacdyeT  YHUCICHHOCTHU
IIPOU3BOJCTBEHHBIX pab0YMX, KOMIIOHOBKY M IJIaHUPOBKY IyHKTa TO.

0) Pa3pabotaTth ycTpoiicTBa Il CheéMa M YCTAaHOBKM KOJEC TI'PY30BBIX
aBTOMOOUJIEN.

B) PaspabortaTh MHCTPYKIHMIO HO O€30HaCHOCTH >KU3HEAEATEIBHOCTU U
OXpaHe TpyJa, a TAKKE MEPONPUSITHS 10 (PUINYECKOHN KYJIbTYpE Ha MPOU3BOJICTBE

I‘) HpOBGCTH TCXHUKO-OKOHOMHUYCCKYIO OLICHKY KOHCTPYKIHWHU.
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2 TEXHOJIOTHYECKASA YACTD

B TexHonmormveckol 4acTH AWUIJIOMHOTO NpPOEKTa HEOOXOIUMO PEIIUThH
BOIPOCHI, CBSA3aHHBIE C OIpPEAEICHUEM YHCIa MOCTOB M KOJUYECTBA paboyvMX,
HEOOXOJMMBIX  TNPOU3BOJACTBEHHBIX IuIomaneii mynkra TO, a  Takke

chopMyJIMPOBAThH MPEAJIOKEHHUS 10 COBEPIISHCTBOBAHUIO paboT B myHkTa TO.
2.1 Pacuer rogoBbix 00bemMoB pador TO

I'omosoit 06bem pabor TO T, wemrd, ompenensieM ¢ y4eTOM TIOAOBOTO
npoOera apromooOwmiei L. u ynensHol tpynoemkoctu TO trp Ha 1000 kM npobera

JUISL KOKJI0M MapKu aBTOMOOMIIS:

L
Trp =%'tTP’ (2.1)
rnie L, - romoBoii mpoGer aBToMoOUIIel 0IHON Mapku (110 TaOuIe

1.1, wnampumep, s aBtomoOmieit KAMA3 L, =
2120424), xm;

trp - yHaenbHas TpyaoeMmMKocTh TO aBTOMOOUIIEH OHOM MapKH,
yen-4/1000 kM.

B cBoro ouepenp yapenbHas TpymoeMkocTb TO tp,, 4enu/1000 xwm,

OTIpeJIeIISIeTCS:
Lrp =tg> 'kz 'kch 'k3 'k4 -k5, (2-2)
rme  trp' - HOpMATHBHAas  yjembHas  Tpymzoemkocts TO (i

aTomobmieit KAMA3 trp' = 8,5 [1]), uen-u4/1000xm;

k; - xoabGdUIMEHT, YYUTHIBAIOMIMA YCIOBHS OSKCIUTyaTalluu
apromMoOunen (mnst 3 KaTeropuu YCJIOBHM 3KCIUTyaTalluu
s trp ki = 1,2 [1]);

Koep - KO3 GULMEHT, YUUTHIBAIOIIHMA MOIU(DHUKAITHIO
MOJIBMYKHOTO COCTaBa;

k; - K03hGdUIHMEHT, YIUTHIBAIOMINN MPUPOTHO-KIMMATHYECKYIO

30HY (AJ1s1 30HBI XOJIOIHOTO KiauMara s trp k3 = 1,2 [1]);
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ks - ko3dduuueHT, yuyuThIBaOIIMKA MpoOer aBTOMOOWIEH ¢
Hayvasa dKCIUTyaTalllu;
ks - KO3(pOUIHMEHT, YYUTHIBAIOIIUN MOIIHOCTh MPEANPHUITHS
(mma mpegnpusitua ¢ A, = ot 100 mo 200 em wm
TEXHOJIOTUYECKA COBMECTHUMBIMU TpyIIamMu MeHee Tpex ks
= 1,05 [1]).
Cpennuii  k03(G(ULMEHT, YYUTHIBAIOMUN MOIU(MUKALMIO TMOIBUKHOTO
cocrtaBa ko, onpenensercs:
+A_ ..k

A6a3 : k26a3 + ATS{I‘ ' k + AcaM : kZCaM crierg 2crert (2 3)

2¢cp = s
n

21T

k

A€ Aga, A, Acavs Acien - COOTBETCTBEHHO KOJMYECTBO 0a30BBIX,
TATraveu, CaMOCBAJIOB U
CHIeUATU3UPOBAHHBIX aBTOMOOMJIEH
JIAaHHOTO ceMeicTBa (JIJIsI aBTOMOOMIICH
KAMA3 Ag=17, Ayr = 9, Ac=l11,
Acnen=4), e11;
K26a3> Korsrs Kocais Kocien -~ COOTBETCTBEHHO K02 (P UIIUEHTHI,
YUUTHIBAIOIIINE MOAU(DUKAIIHIO
MOABMYKHOTO cocTaBa (JjIsi aBTOMOOUJIEH
KAMA3 kys=1, kpean=1,15, kor:=1,10,
k2cneu=1s15 [1]),
n - KOJIMYECTBO aBTOMOOWJIECH OJHOM MapKu
(m1s aBTromobmiiet KAMA3 n=41), ex.
Torga ko3¢ HULMEHT, yUUTHIBAIOMIMK MOIU(UKAIUIO TOABUAKHOTO COCTaBa
kyep Oyzer paBeH:

_ 17-1+9-1,10+11-1,15+4-1,15 1076,

Kae 4]

Hna ompenenenusi k, HE0oOXOAMMO 3HATh «BO3PacT» aBTOMOOWIIEH,
KOTOPBIN XapaKTepU3yeTCcs OTHOIIEHHWEM IMpolera C Havajla SKCIUTyaTallud K

npobery g0 KP. B kauectBe mpumepa, ompenenuMm pacdeTHbii mpober ago KP
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aptomobuneit KAMA3 wu B wurore «Bo3zpact» aBTomoOumieir KAMAS3
skcruryarupyembix ATIL
Hopmatupnsiii mpober aBromoOuis 1o KP Lygp kM, HazHagaem 1o [1] u
KOPPEKTUPYEM € YUETOM YCIOBUM AKCILTyaTaIlUU:
Lip=L"xp ‘K Kaep K, (2.4)
e LY - HOpPMAaTUBHBIM Tipoder aBToMoOMIss ngo0 KP  (mis
aroMobOmIeit KAMA?3 L"x=300000 [1]), kM;
K; - xo3dduuueHt, y4YuTHIBAIOIIMNA KAaTErOPUI0  yCIOBUM
skcrutyatanuu (s 3 kareropuu s Lip K =0,8 [1]);
K, - xoaddunment, yuntsiBarommii monudukanuto I1C (s
aBTOOYCOB J1s Lp;
K; - xo3dduimenT, yIuThIBAIONNN KIAMATUYCCKUE YCIOBHS
(175t 30HBI X0MoAHOTO KimMarta it Lygp K3=0,8 [1]).
Cpennuit ko3 PUIMEHT, YYUTHIBAIOMUN MOAU(DUKAIMIO MOJABUKHOTO

cocTaBa K, OnpenenseTcs:

K. = Asas “Kogas ¥ Ao Koo F Ay Ky + Acneu 'kzcneu 2.5)
2¢cp n ’ .
1€  Agas, A, Acans Acien - COOTBETCTBEHHO KOJUYECTBO 0a30BBIX,
TSArauei, CaMOCBAaJIOB 5
CHIeMATU3UPOBAHHBIX aBTOMOOMIIEH
JJAHHOTO ceMeicTBa (sl aBTOMOOMIICH
KAMA3 Ag=17, Ar = 9, Aca=11,
Acneu:4);
Ko6as> Korsrs Kocanis Kocien -~ COOTBETCTBEHHO KO3 HUIHCHTHI,
YUYUTBIBAIOIIINE MOU(PUKALIIIO

MOJIBMYKHOTO COCTaBa (11 aBTOMOOMIICH
KAMA3 kysa=1, kpcan=0,85, Ks1;:=0,95,
Koenen=0,85 [11);

n - KOJMYECTBO aBTOMOOWJIEH OJHOW MapKu

(mns aBTromobmiiet KAMA3 n=41), ex.
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Torma  cpeaumii  k03(pPUIMEHT,  yUUTHIBAIOMIMA  MOIAU(PUKALUIO
MOJIBMYKHOTO COCTaBa OyJIeT paBeH:

17-149-0,95+11-0,85+4-0,85

K = 41

=0,92.

Torma
Lxp =300000%0,8x0,92%0,8= 176640 xMm

L,/ Lgp=672805/176640=3.8,
T.¢. g aBTomoomineit KAMA?3 L, = cBeimie 2,00 Lgp.
Toraa ynenbHast TpynoeMkocTh TP trp, uen-u\1000 kM, mst aBTOMOGMIEH

Mapku KAMAS3 cocTaBur:
th,=85-12-1076-12-2,1-105=29,03 uen-a/1000 kM.
CrnenosarenbHo rogoBoil 00beM padot TP Trp, yen-u, s aBTomMoOUIIeH

KAMA?3 cocTaBur:

2120424
1000

.29,03 =61556 yemn-d.

Jlns onpeneneHusi rogoBoro oobemMa padboT MOCTOBOTO TEKYIEr0 PEeMOHTA
Trp, we'4, TOOBOM 00BEM paboT TP HEOOXOAMMO YMHOXKHTB Ha OO MOCTOBBIX
pabor:

T =T, b

nmp

(2.6)

rae  bpeer - MO TOCTOBBIX padoT (st aBTomoouieir KAMA3
Broer = 0,45 [2]).
Torna
T,,, =61556.0,45 = 27700 den-u.

2.2 Pacuer uucJa mocroB TO

Hcxomublie faHHbIE:

- TO/I0Bas TPYA0EMKOCTh padboT nmoctoBoro TO  Tprp = 47198 yen-u;
- yuciio gHer pabotsl 30HB TO B rogy Hor = 365 nH;

- YUCJIO CMEH paboThl 30HEI TO c=2;
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- HPOAOJKUTCIBHOCTL CMCHBI t,. =8 4.

CcM

Yucmo mocros TP X, -

T 1. -F
me - nmp .I-'Ic,u -?lt 'Knn , (27)
/ZZ pZ ) tC,\/l ' P}’l ) r? u

rie  1,- Kkoddduumenrt, YUUTBIBAIOIINI HEPAaBHOMEPHOCTH

BO3HUKHOBEHUS  OTKa30B  aBTOMOOWISI  (C  y4yeToMm
HEPAaBHOMEPHOCTH BO3HUKHOBEHHUS OTKa30B aBTOMOOMWJIS
npuHumaem n,=1,25 [4]);

M., - KOIDOHULUEHT, YUUTHIBAIOIIUI JOII0 PabOT BBHIIOIHAEMBIX B
HauOoJiee 3arpy’KeHHYI0 CMeHY (IIpM OJHOCMEHHOW padote
30Hb1 TP 1, =0,6 [4]);

P - 4uciao paboyux Ha OJHOM IMOCTY (IO TEXHOJOTHYECKUM
COOOpaXeHHsIM, C  y4€TOM THIAa  PEMOHTHPYEMBIX
aBromoOusel npuaumaem P =2.0), uedn;

n,- Kod3(pPUIMEHT, yUYUTHIBAIOIIMN MCIOIb30BaHHE pabovero
BpeMeHH 1ocTa (IuiaHupyeMm opraHuzoBaTb Ha ATII
LEHTPAJIN30BaHHYIO IOATOTOBKY IPOU3BOJCTBA U IO3TOMY
npuHumaem n,=0,85 [4]);

K_ - KO3(UIMEHT, y4YWUTHIBAOIIMA Tepefadyy dYacTd padoT
noctoBoro TP KoMIuiekcy MOArOTOBKH MPOM3BOJACTBA (TIpH
OpraHM3aliy LEHTPAIU30BaHHONW MOJITOTOBKU IPOU3BOICTBA
npunumaeM K, =0,8 [4]).

Torma

4719806 -125

= 08=57.
365-8-2,0-0.85

[Tpuanmaem X, = 6.
2.3 Pacyer yncia padounx v miomage nynkra TO

K mnpousBojcTBeHHBIM paboOYuM OTHOCATCS pabounMe 30H U YYACTKOB,
HETMOCPEJCTBEHHO BBITIOJHSIONIME Pa0OThl MO PEMOHTY IOJABMXKHOIO COCTaBa.
Paccunracm HeoOXxoammoe (SBOYHOE) M IITAaTHOE (CHHUCOYHOE) YUCIO PadOUHMX.
TexHOoJIOrn4eck HEOO0XO0IUMOE YHUCIIO O0ECIeUYrBAET BBHIMOJHEHUE CYTOYHOM, a

IITaTHOE — FOJ0BOM MPOU3BOACTBEHHOM MpOorpamMMbl (00EMOB padoT).
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Texnonornueckn HeoOXOAUMOE YHCIO PabOUUX Py, Uel, onpenenseM 1o

bopmyre:
Tnm
Pm(,%’) = E. kHH H (28)
D
)20
rne @, - roznoBoil 00beM BpeMeHH pabOYEro MECTa, U.

B cBoto ouepenp rogosoit pong pabodero Mecra Dy, 4, ONpeaeIsIeTCs:

Do =T, oy =2 M oo (2.9)
rae  or - pexumM padotsl 30861 TP B roxy ([,,=365), nn;
teu - TPOJOIKUTEILHOCTh CMEHBI (t., = 8), U;
Tteoxp - HCJIO YacOB, HA KOTOPBIE COKPAIIAIOTCS CMEHBI B

MpEANpPa3THAYHBIE ¥ TPEIBBIXOIHBIC JHH B TCYCHHUU
roja, 4;
M. - UMCIO IpEeAnpa3JHUYHBIX M MPEABBIXOAHBIX JTHEW, B
KOTOPBIC IUIAHUPYIOTCS COKPAIIEHUs] CMEHBI, JTH.
ITo TpynoBoMy 3aKOHOAATEILCTBY MPHU PEKUME PabOTHI MpeanpuaTus 365
JTH. B TOy COKpAITICHUS HE TUIAHUPYIOTCSI.
CnenoBaTenbHo rogoBoit oz paboyero mecra @, 4, COCTABUT:

@, =365-8 =2920 u.
TexHonornuecku He0OXOAUMOE YUCIO PadOUNX Py, Uell, cocTaBHT:

47198
=———.0,8 =12,9 yeln, npuHUMaeM P, = 13 yer.
"9 2920 P o)
B ToMm uuciie o cMeHam: B riepByto 7 U BO BTOpYIO 6.
Crucounoe umcio paboumx P, dbem, ompenenseM C y4eTOM TOJOBOTO

dbonma pabouero BpeMeHuU:

T
cn :ﬂ'knn’ (2.10)
()]
14
rne @, - Tromosoil poHA pabOYEro BpEMEHH, Y.

B cBoro ouepenp rogosoit Gpony pabodero Bpemenn @, 4, onpenensercs:
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) 40
CDP =(DpM _(I[oo +I[L[o +I[y3) 'z,

rie @, - HomMuHaNBHBIA QoHA BpeMeHH pabodero MecTa, ;

Hoo - TPOJOJKUTENBHOCTh  OCHOBHOIO  OTmycka (A
ciiecapeil Mo peMOHTY aBTOMOOWJICH YCIIOBUS TpyAa
HopMasbHbIe U [, = 24 [4]), IH;

Mo - TPOJOJDKUATEIBHOCTH JOMOJHUTEIBHOTO OTITyCKa (IS
paliloHOB NMPUPABHEHHBIX K ceBepHbIM [, = 14 [4]), aH;

Hys - TIOTEpU BPEMEHHM II0 YBAXKUTEIBHBIM IPUYMHAM (C
y4ETOM BBINOJIHEHUS padboT MyxunHamu [, = 10 [4]),
MH;

40 - cpenHss NPOJOKUTEIBHOCTD CMEHBI, Y.
6
Omnpenensiem @, JUIS YCIOBHHA pabOThI B OOBIYHBIE paboune IHU U

COOTBETCTBYIOIIEH UM MPOIAOJDKUTEILHOCTH CMEHBI, T.€. U1 [l pr = 249 1H U toy
=8uumm Hpr =301 gu u toy = 74.

ITpu H pr = 249 1H U tcy = 84 MPEayCMOTPEHBI COKPAIIEHUsI CMEH HA OJIUH
yac B MpeANpas3AHAYHbIe JHH, Toraa @, | d:
D, = 249-8—8-1=1984u

Torna rogosoii ponx padodero Bpemenu @, 4, cOCTaBUT:

@, =1984 —(24 +14 +10) 4_60 =1664 v,

CrnemoBartenbHO, CIIMCOYHOE YUCiIo padounx B 30HE TO P, yen, cocTaBur:

= 47198 0,8 =227 =23 4ell.
1664

AHanu3upysi JaHHbIE BBIUMCICHUS MOXKHO  CJAellaTb  BBIBOJA O
HesocTaTrouHoCcTH padouunx B 30He TO. Cienyer ykomiiekroBath 300y TO eme 5
WCITOJTHUTEIISIMUA 1 UCKITIOUUTD M3 TPOIECCa PEMOHTA BOAUTEIICH.

2
[Inomans mynkra mocrooro TO F_, M, ompeienseM IO IUIOTHOCTH

pacCTaHOBKHU ITOCTOB:

F,,=f X, K, (2.11)
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2
rae f -  MakcHMMaJlbHas INIOIIAJb IT0JT aBTOMOOHIIEM, M
X_ - YHCJIO IOCTOB B 30HE;

K - Ko3(h(UIMEHT TJIOTHOCTH pPACCTAaHOBKU MOCTOB (C YYETOM

Ha3HAYCHUsI TIOCTOB W THUMA aBTOMOOWJIEH mpuHuMaeM K = 6

[4]).

[Tnomans mox apTomobmiieMm f,, M, onpenensercs mo Gopmyiie:

f,=B,L,, (2.12)
rae L.,- nmmuHa aBTOMOOMIA (s aBTomMoOmmss KaMA3-55111 L, = 8,1
[51), m;
B, - mmumpuna aBromoOuns (s asromoOmnss KaMA3-55111 L, =
2,64 [5]), m.
Torna
f =8,1-2,64=21,06 M°.
1

F, =216-6-6=7776 .

2
Pacuernas mnomanps 3086l TO Oyner paBHa F,, = 777,6 M°, 4ro OoiblIe
. _ 2
CYLIECTBYIOIEH Iulomaau mnox 3oy F,, = 576 m". Ilosromy mnpemiaraem
PaCIOJIOKUTh 30HY Ha CYIIECTBYIOIIUX KaHABHBIX MOCTaX, a TaK:Ke HAa CBOOOIHOM

IO MeXAy 4 1 7 KOJIOHHOM B nponete bB.
2.4 lIpennaraemast opranusauus pador mo TO aBromooOuIiei

s obecnieuenust tpeboBanuit OT u Tb, ynydmienus ycioBuil Tpyaa,
MOBBIIIICHHSI KAauyecTBA PEMOHTA, a TaK K€ COKpAIleHHsS BPEMEHU TPOCTOS
aBTomMoOmsielt Ha mocrax TO mpeasnaraeM OpraHu3oBaTh PaOOTHI CIEAYIOLIUM
oOpazom.

CornacHoO IPOBEJAEHHOIO TEXHOJOTHYeCcKoro pacuéra it nposeaeHus TO

HE00X0IMMO 6 ITOCTOB.
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[Ipennaraem wucnonb3oBaTh As BbINOJHEHHUS pador TO msATh KaHABHBIX
TYINUKOBBIX TOCTOB TPAaHUIEMHOI'O THIA PACIIOJIOKEHHBIX B Iposiete bB mexny
KOJIOHHaMH | u 3, a Takke co3AaTh | HaAMOJBHBIN MOCT W PACHOJIOKUTH €r0 B
nposere bB, mexny kosnonamu 4 u 7.

Bvesn wu Beie3n u3 nyHkra TO ocymiecTtBisieTcs 4epe3 BOpOTa
PACIIOJIOKEHHBIE MEXKY KOJIOHHAMHU 3 U 4.

[IpennaraeM KCIONB30BATH MIUPOKYIO crieruanu3aiuio nocroB TO, pa3ous
UX YCJIOBHO Ha Tpu rpynimsl. [lepBas rpynmna OyJeT cocTosATh U3 ABYX MOCTOB IO
TEKYLIEMY PEMOHTY JBUTATENs, BKJIKOYAs CHUCTEMY NUTaHUA, OXJAXKICHHUS U
BBIITyCKa OTpabOTaBIIMX ra3oB. Tak Kak NOAXOJ K PEMOHTUPYEMOMY WIIU
3aMEHAEMOMY JIBUTaTEJI0 U 3JEMEHTaM CHCTEM HEOOXOAUM CHHM3Yy M COOKY
aBTOMOOWJIS, TO MPEAJIaraéM OpraHMu30BaTh pa0OTHl HA KAHABHBIX MOCTAX.

Bropas rpynma moctoB TO aBTomoOuieil OyneT cOCTOSITh U3 Tpex
KaHaBHBIX IIOCTOB, Ha KOTOPBIX OyAyT NPOU3BOAUTH peMOHT wiu 3ameHy KII,
CLEIUICHHMSI, PYJEBOTO YIPaBIEHUS, PEAYKTOPOB BEAYLUIUX MOCTOB U KapJaHHOU
IepeIayn, a TAaKXkKe JIEMEHTOB X0JI0BOM YaCTH.

OcTraBumIMiiC OJWH HAMOJIBHBIA MOCT MPEMJIaraéM HMCHOJIb30BaTh JJIst
PEMOHTA TOPMO3HON CUCTEMBI U 3JIEKTPOOOOPYAOBAHHUS.

Ha mocrax BTOpoO# rpymmbl HEOOXOAUM NOIBEM (BBIBELUIMBAHHUE) KOJEC
oceil aBromoOuinss Ha BbeicoTy 200-400 mm. C yyeTtom pacnpeneneHusi Macchbl
CHapsDKEHHOTO aBTOMOOUIIS 1o ocsiM (Macca aBromoomiis KaMA3 okosno 10 ToHH,
B TOM YHCJI€ Ha TiepeHIon och - 4180 Kr u Ha 3aaHIOI0 TelekKy - 6090 kr [6])
Ipy30M0AbEMHOCTh KAHABHOTO MOEMHUKA A0KHA ObITH HE MeHee 6090 kr. [l
o0ecrniedyeHns: 6€30MaCHOCTH BBIOJHEHUS pabOT MPOU3BOAUMBIX Ha BBIBEIIEHHOM
aBTOMOOWJIE TaK)Ke MpeasiaraéM HCIOIb30BaTh TEIECKOMUYECKUE TOACTAaBKH C
pEryJIMpyeMbIM BBIIBUKHBIM OpraHoMm B mipeaenax ot 400 qo 800 mm.

3anpaBKy Macia B y3Jbl M arperarbl, € Y4Y€TOM OpraHu3aluu
LEHTPAJIM30BaHHOTO MAaCJIOXO035MCTBA MPEMNJIAraéM OpraHU30BaTh C IOMOIIBIO

MacJI0pa3iaTO4YHbIX KOJIOHOK.
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CnuB OXJaXTArOMICH JKUIKOCTH TpeJjaraeM OCYIIECTBISATh B KaHaBBHI,
MPEIBAPUTEILHO OCHACTHB UX CIIMBOM B KaHAJIU3AIIUIO.

JUisi MOAHATUSA KOJIEC Ha TOCTax IO PEMOHTY 3JIEKTPOOOOpPYAOBAHUS U
AJIEMEHTOB TOPMO3HOM CHCTEMBI MPEJIaraeM HCIOJIb30BaTh TaPaXHBIM JTOMKpAT
Ipy30M0AbEMHOCTHIO HE MEHEE 3,5 TOHH.

J1J1s1 3alpecCOBKU U BBIMPECCOBKH MIKBOPHEH HEOOXOIUMO CO3/IaTh YCUIIHE
He menee 300 xH. Jlns oOecnedeHus IIEIOCTHOCTH JeTajell pa3dompaeMoro
COCIMHEHUS U CO3JaHusl HEoOXOJUMOIO YCIOBUS TMpeUiaraeM HCIoiIb30BaTh
npecc-CheMHUK, 00€CTIEYMBAIOITUN HEOOX0IUMbIE TPEOOBAHUSI.

Jlns cHATUS CTyNUIBl Kojeca B cOOpe ¢ TOPMO3HBIM OapabaHoOM
HEOOXOMMO NPUIIOKUTH ycunue nisi cHiatus He meHee 5000 H, obecmeuutsb
HEOOXOJIMMYIO BBICOTY MepemelnieHus: padouero opraHa ot 320 mo 560 MM, a
TaK)Ke MEepeMeIIeHUEe CTYMHIbI ¢ TOPMO3HBIM OapabaHOM BJOJIb OCH CHSTHSI HE
MeHee 250 MM u ux ynepkanue. llpenmaraem HCHoJIb30BaTh CHEIUATBHOE
YCTPOHCTBO, OOECTeUnBalONiee 3aXxBaT 3a CTYHHIy W YIOp C MPHUIOKEHUEM
TpeOyeMoro yCuiaus B 0ajaKky MOCTa.

[Ipy cHATMM © YyCTAaHOBKE pECCOPhl HA  aBTOMOOWJIbL BO3HHKAET
HEyI00CTBO, 3aKJIIoUaroleecs B 00€CIeueHny Moaxo/1a K peccope COOKy U CHUBY
aBromoOunsi. Ilpu cHATUM W ycTaHOBKE peccopbl (Macca peccopsl 250 kr [6])
BPYUHYIO JaXe JBYMS HCHOJHUTEISIMHU CO3JAETCS HEJOIMyCTUMAas Harpy3ka Ha
ucnoynautenei (cormacHo TpedoBanusaMm OT Harpyska He JOJKHA MPEBBINIATH 25
KI Ha ojHOro uenoBeka). [ns oOecneuenuss tpeboBanmii OT u ymobcTBa
BBITIOJIHEHHUST padOT TIpejiaraéM HCITOb30BaTh CICIUAIBLHOE YCTPOMCTBO C
IPy30MOAbEMHOCTEIO HEe MeHee 250 Kr, o0ecreyuBaroliee 3axBaT KaK MOXKHO
OmmKe K IEeHTY pPeccopbl M €€ yAepKaHhue, M MMEIONIee BO3MOXHOCTH
BEPTUKAJILHOTO MEepeMeIeHrs padodero opraHa ycTporcrsa no Beicote ot 400 1o
600 MM, C y4€TOM BBICOTHI PACIOJIOKEHHS PECCOPhl Ha aBTOMOOUIIE.

PaboTel 1O CHATHIO, YCTAHOBKE M TPAHCIOPTUPOBKE MOCTOB BBI3BIBAIOT

TPYIHOCTH B CBSI3U C WX Oojbiion maccoit, 6onee 800 kr [6] . Mx cHsiTHe H
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YCTAaHOBKY TpejIaracM MpOU3BOJIUTH IyTEM MOMHITHS aBTOMOOWIIST KpaH-0aIKoM
Y BBIKAThIBAHUS MOCTA U3 MO aBTOMOOWIISL.

VY3nel  w  arperarbl, TpeOylolue TPAHCHOPTUPOBKH, IMpeajaracM
MIEPEBO3UTH HA TEIIEKKE IPy30M01beMHOCTBIO 500 K.

JIns cMa3Kku y370B TPEHHS IUIACTUYECKUMH CMa3KaMH 4Yepe3 Mpecc-
MAacCJICHKH, npeaiaraem UCIIOJIb30BaTh COJINJI0JIOHATHETATEN c
AIEKTPOMEXAHUYECKUM MPUBOJIOM, CO3/IAlOIINM JaBlieHue He MmeHee 6 MIa.

MoliKy y3JI0B MpeajiaraéM Mpou3BOAUTH B MEPEABUKHON BaHHE, pa3MeEphI
KOTOpO# o0ecreyaT NorpyKeHre B MOIOIIUN PacTBOP MEJKUX Y3JIOB U J€TaNeH.

JIns  KOHTpOJS  3aTSKKM — KPEMEXHbIX  COCAMHEHUW  Mpeaiaraem
UCIIOJIb30BaTh TUHAMOMETPUUECKYIO PYKOATKY ¢ mpeaenaom uzmepenus ot 0 ... 150
H-m.

JIns OTKpy4yuBaHUS M 3aKpy4YUBAaHHUSI TaeK KOJEC HEOOXOJUMO CO3/aTh
MOMeHT nopsijika 15-20 xr-m. [6] . [Togxon kK aBTOMOOMIIIO MPU 3TOM HEOOXOIUM
cooky. Mcxonast u3 BBICOTHI MOJIHATUSI aBTOMOOWJISL U PACIIOJIOKEHHS TaeK KoJieca
Ha aBTOMOOMIIe pabouuii OpraH raikoBepTa JOJDKEH MEpeMeniaThesl 0 BHICOTE B
npeaenax ot 500 mo 900 mm. s obecriedeHUsT BO3MOXKHOCTH HCIIOJIB30BaTh
raiikoBepT JUIsl OTKPYYMBAHMS U 3aKpy4YHBaHUS Taek kKojiec aBromobuienr KpA3,
KamMA3 0oH 10mKEeH MMETh BO3MOKHOCTh CMEHBI TOPLIEBOTO KIIIOYA IOJ pa3MeEpPbI
raek KoJjec pa3HbIX aBTOMOOUJICH.

IIpu pabGoTax CBSI3aHHBIX C OTKPYYMBAHMEM M 3aKPyUYMBAHUEM TacK
CTPEMSIHOK peccop, HEOOXOIUMO C€O03/1aTh MOMEHT (peryiaupyemsiii) ot 30-60
Kr-M[6], Tpu 5TOM MOJIXO0/ K aBTOMOOUJIIO OCYIIIECTBIISIETCSI CHU3Y U CBEPXY U MPH
BBICOTE PACIIOJIOKEHUS Taek oT ypoBHs moia ot 400 1o 900 mwm. [l obecnieueHust
tpedboBanuii Th u OT, ynoOGcTBa BHIIOJIHEHUST palbOT, MpeasiaraeM sl JaHHBIX
paboT MPUMEHATH TAKOBEPT, 0OECIIEUNBAIONINN MOJIX0/ K TaliKaM KaK CBEpXY Tak
u cHM3y. Bricota mepemernieHus pabodero opraHa railkoBepTa JIOJDKHA OBITH B
npeaenax ot 400 mo 900 MM, a MaKCHMaIbHBI MOMEHT 3aTsDKKU Oosiee 60 Kr-m.
[Ipu npoBeneHrnu padboT MO CHATUIO U YCTAHOBKE KOJIEC MPEAJIaraeM MCIoIb30BaTh

CIICOUAIM3UPOBAHHYIO TCICKKY O CHATUA KW YCTAHOBKH KOJICC. C YueTOM
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BBICOTHI PACIOJIOKEHUSI BBIBEIICHHOTO KOJIeCa aBTOMOOWJIS, TeNeXKa JOJKHA
ObITh  00OpyZIOBaHAa TMOABEMHO-3aXBaTHBIM OpPraHoOM, UTO OO€CIe4YHBaECT
yaepxkaHue kojieca mpu cHATUM. [logbeMHO-3aXBaTHBIA OpraH JOJDKEH
nepemMemaercs no Beicote B npeaenax 100-300 MM 1 UMETh Tpy30II0ABEMHOCTD HE
menee 200 Kr, rpy30M0oAbeMHOCTh HA3HAYAEM C YUETOM MACChl 3aIHUX CIIapEHHBIX
kojiec A paHoit 200 kr, yto obecnieunBaet BoinonHeHue Tpedbopanuii OT u Th, a
Tak)Ke yJ100CTBO BBINOJIHEHUS PaboT.

JUist  yHoOpsSIOYEHHOTO  XpaHEHUs  CHATBIX  KoOJiec,  Ipeljiaraem
YCTaHaBJIMBATh CHATHIE KOJIECA B KACCETHI.

CnuB Macia M3 MOCTOB IIpemlaraéM OCYILIECTBISATh YE€pe3 BOPOHKH,
CMOHTHPOBAaHHBIE HA CTEHE KaHaBbl, HA LIAPHUPHO-NOBOPOTHOM KPOHIUTEHHE U
COCIMHEHHbIE C UEHTPAJbHBIM MAacJOMpPOBOJAOM TMOKAM TpyOOIpPOBOIOM
(1utaHrom). DTO HCKIIIOYAET HEOOXOAMMOCTh INEPEHOCa €MKOCTEH € MacioM H
BEPOSITHOCTh €TI0 pa3JivBa.

OcranbHble paOOTBI Ha BCEX MOCTAaX TaKXKe MpeajiaraéM MaKCUMAaJIbHO
MEXaHU3UPOBATH 10 AHAJIOTHH.

BriOpannble 1O crnpaBOYHUMKaM M Karajmoram [7, 8] rapaxkHoe
000py1I0BaHUE, OPITEXOCHACTKA U MHCTPYMEHT JOIOJIHUTENBHO 0J00paHHbIe 1JIs
3oubl TP u npuBeneHs! B Tabnuie 2.1.

Tabnuua 2.1 - Ilepeuenb 000py10BaHUsA, OPTTEXOCHACTKU U MHCTPYMEHTA

HanmenoBanne Tu, XapakTepucTuKa Kom.
Mopnens
1 OGopynoBanue
1.1 TogbeMHHUK TSI TPY30BBIX aBTOMOOMIIEH Cobcr.  |[IpuBog rumpo- 5
U3roT.  |MexaHnyeckui,
Ipy30M0bEMHOCTh
6,5 T, Hyax=1600MM
1.2 YerpolicTBo 1715 3aMEHBI LIKBOPHEH Cobcer.  |[IepensuxHoe, ¢ 1
W3roT.  |rumpomnpuBogoMm,
ycuiue Ha mToke 18
kH, xox mrroka 100
MM
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[Tponomxenue Tadmuubl 2.1

1.3 TlogkarHoii raiikoBepT misa cHATHS Kojec| CoOcTB. [|DneKkTpoMexaHH-
IPy30BBIX aBTOMOOMIIEN U3rOT  |4ECKHi, IepeaBuU-
KHOHU, My;,=250..
300 Hwm, BwIcOTa
00CITy)KMBaHUS
H,=500...1000MMm

2

1.4 Tenexka AJisi CHATHUSI M1 YCTAaHOBKH KOJIEC M-115M |HanonbHnas, rpy-
30I10bEMHOCTD
250kr, BBICOTA
00CTyKUBaHUS
H=200 mm

1.5 TaiikoBepT 115 raek cTpeMsiHok peccop 3-x u| W-319  |IlepensukHoi,
2-X OCHBIX aBTOMOOMIIEH AIIEKTPOMEXaHU-
YECKHH,
M;,=360...600Hm

1.6 Tenexka JU1sl CHIATUSI U YCTAHOBKU PECCOP I1-241  |C pyunsiM
IPUBOIOM,
Q= 150k,
Ho=170mMm

1.7 Macnopa3natoyHasi KOJJOHKa 16OM  |IIpou3BOaUTENBHOCT
b 3 J MUH.

1.9 YcTpolcTBO Uit CHATHS CTYIIHIL KOJIEC Co6etB.  |Hn=500...1000 mm,
U3rOT.  |ycuiue Ha IITOKe
Pui=5xH

1.10 JJomkpat rapaxHblit H-12 MexaHn4eckuit,
BBICOTA MOJBbEMA
300mMm

2 TexHoIIOTHYECKAS U OpraHnu3alliOHHAasg OCHACTKa

2.1 IloxcraBka mos aBTOMOOWIIE I1-238 Teneckonuueckas,
H,;=400...800 MM,

2.2 Tenexxka 1151 TPaHCIOPTUPOBKH arperaTos P-535  |Kapkachas, Q=0,8t.

2.3 ConenonoHaruerareib HunAT-390(I1epenBrxHoi,
AIIEKTPOMEXAHH-
yeckuii, P=6MlIIa,
N=0,6 xBT.

2.4 TloacTaBKka 1101 JBUTATEIIb Co0. m3rot. |Mertamnuyeckasi,
KapKacHas

2.5 Boponka a5 ciMBa Macia Cobct. |Auamerp 200MmM,
U3roT.  |IIapHUpPHO-
IIOBOPOTHAS.

2.6 bak s cOopa oTpaboTaBIIero Macia Cobcr.  |[lepenBukHOiM,
HU3TOT. METaIIMYCCKHI,
V=100 n

2.7 bak anis cOopa oxJIaxaaroniei KuaKOCTH Cobct.  |[lepenBuxHOM,
H3TOT. METaJUIMYECKHH,
V=60 1.

2.8 Banna mgig Moiiku geraieit 5162 TIC |IlepenBuxHas,
V=0,4M"
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[Tponomxenue Tadmuubl 2.1

2.9 Kaccera g xosec Co0Oct. |Ha 4 xoneca 2
U3TOT.
2.10 Bepcrak OPI'M68 |MeTamnyeckuid, 3
¢ tucamu, Hiyeo=
100mMm
2.11 lxad ans MHCTpYMEHTA Cobct.  |Metannuieckwid, 2
U3rOT.  |[OJIOYHBIH
2.12 Crennax 1jig CMEHHBIX IIOAXBATOB CoOct. |MeTaminyeckui, 1
H3TOT. MMOJIOYHBIH, HA 6
IpeIMETOB
2.13 Tenexka ciecapsi aBTOPEMOHTHHKA P-633  |llepenBukHas, 5
MeTaJlJIn4ecKasi, ¢
SIIIUKAMU TI0]T
KITIOYU
2.14 Tenexka  cmecaps  mo  pemoHty| M-537 |llepenBukHas, 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 HCcTpyMEHT
3.1 KoMIiekT HHCTpyMEHTa aBTOMEXaHHUKa N-131 |Ha 6 HaumenoBanuit 10
3.2 PykosiTka TUHAMOMETpHUYECKas 13IM  |IIpenen n3mepenus 7
1O IIIKaJe
150...0...150HmM,
1eHa jenenus (11.1.)
10 Hm
3.3 IlTaHreHIIUPKYJIb [HTI- 1-nipenen 5
1,2 n3Mepenuii 0...
125mmMm, 1.4. 0,1 MM
2-nipenen
U3MEPEHUIN
0...160mMMm
3.4 ITpuGop 11t IPOBEPKH PYIIEBOTO YIPABICHUS K-402  |Pyunoii, 2
MEXAHUYECKHUI
3.5 JIuneiika Uit MPOBEPKU CXOXKJICHUS KOJIEC K1-8929 [|Mexanuueckas, 11.1. 2
Imm, mpenen
U3MEPEHHs 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 KOHCTPYKTOPCKAS YACTD

3.1 Ilpeanaraemasi KOHCTPYKUHHA

C yueToM HETOCTATKOB IO PE3yNbTaTaM aHalu3a TPEANOKEH FanKoBepT Ui
OTKPY4MBaHHI I'aCK KOJIEC [PY30BbIX aBTOMOOMIIEH 1 aBTODYCOB € MPUBO/JAOM Ha KoJeca.
B oTnuune oT Bcex CYHIECTBYIOUIMX HbIHE KOHCTPYKITHM, AaHHbIM IaiKOBEPT OCHAIIECH
IPHBOIOM Ha KOJeca sl BO3MOKHOCTH CAMOCTOSTEIIBHOIO IIepemelieHns no sone TO

W pEeMOHTa, TeM CaMbIM, YMEHBIUMB HArpy3Ky Ha cilccapeid-aBTOPeMOHTHHKOB H

YBEJIMYUB TPOU3BOIUTENLHOCTD TPYA.

2 e § e Wl |

| — BepTHKaibHAsN CTOMKA, 2 — BHIKA, 3 — KapCTKa, 4 — MEXaHH3M IPOTUBOREC,
5 — MeXaHU3M yIpaplaenus, 6 — Mydra, 7 — muTa, 8 — pemens K1uHOBOM B (B) 1320,
9 — pyKOsITh BparieHus mnMHmeNs, 10 — pyKosTs ypasiaesus mydTol, 11 — pukcarop, 12 —
XOJI0Bas 4acTh rafikosepta, 13 — mKud)-MaxoBUK, |14 — WIIHHACIE FrAHKOBEPTA,
15 — nneKTpoABHIaTens
Pucynok 3.1 — ["aiikoBepT Jijis OTKpy4HBaHUS raekK KOJNec rpy30BBIX

aBTOMOOMINEN C IPHBOJIOM Ha KoJeca

BKP 230303 14821117 000000 113
Viam.| fucm | Ne doxymenma | Modpwes | fama flumepa flucm fluemos
Paspab. _|lihomal HE__ |7 i7" | 03.21 y| | i 8
oosepun Yt Py 27 N0521\ 1o 2ackobepm Kasmckui (A
H Xagusob PH /. ?"Vﬂ 03.21 Kag. TAu7S
. KGHMP. aOUIN0 FI : 7
yme, Xapusoh KA. 1 7ez—|03.21 b2/2-08y apyina
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- IPY JBMKEHUU TaAMKOBEPTA CETeBON KaOelb MOABEIICH U HE MEIIIAET;

- JIETKOCTh TEPEABUKEHUS (TallKOBEPT IMEPE/IBUTACTCS CaMOCTOATEIBHO,
clecapro-peMOHTHHKY OCTAETCs TOJIBKO YIIPABJISITH HAIIPABIICHUEM JIBHUKEHUS );

- BO BpeMsi pabOThl TallKOBEpT HE MNPUXOAUTCA MPUACPKUBATH HOTOW,
(OTKaThIBaThCS Ha3aj TalKOBEPTY HE IO3BOJISIET MpsAMo3ydas Tepenada, depes

KOTOPYIO FraliKOBEPT NIPUBOJUTCS B ABMXKEHHUE).
3.2 O011ee ycTPOHCTBO M NPUHIUAN Pad0ThI

l'alikoBepT COCTOUT M3 XOAOBOM YacTh 12 3a cUET KOTOpOHl TalKOBEpT
MEPEMENIACTCS U BEPTUKAJIBHOW CTOMKH |, IO KOTOpOU MEpEMENIACTC KapeTKa 3 ¢
yAapHO-UHEPIIMOHHBIM MeXaHu3MOM. KapeTka UMeeT yCTpoMCTBO Mjisi (pUKcaluu
Ha HeoOxoauMoul BwicoTe — ¢ukcatop 11. BHyTpum BepTHKaIbHOM CTOMKHU
PAaCIIOJIONKEH NPYKUHHBIA MEXaHU3M ITPOTUBOBECA 4, CITYKAIIUKN 11 YMEHBIICHUSA
YCHUJINS IEPEMELIEHUS KAPETKU C MEXaHU3MOM T'allKOBEPTA.

Ha kaperke 3akperuieH ME€XaHU3M YINPABICHHUS TaUKOBEPTOM S, KHOIIKY
MyCKa-OCTaHOBa MPUBOJA FAWKOBEPTA U MEPEKIIIOYATENIb HAMPABJICHUS BPAILICHUSA
NpUBO/A, TakKXKe HUMeEeTCs OJIOK yMpaBlIeHUs XOJIOBOM YaCThIO TalKOBepTa,
KOTOpBIM BKJIIOYAaeT B C€e€0sl KHOIMKA IyCKa-OCTAaHOBKAa MOTOP-PEIYyKTOpa H
MEPEKIIIOYATENb HAPABJICHUS BPALLIEHUs MOTOP-PELYKTOPA.

Y 1apHO-UHEPUMOHHBIM MEXaHWU3M T'aMKOBEpPTa MOHTHUPYETCS Ha IUIMTE 7
KAPETKM M COCTOWUT W3 MPHUBOJHOTO JJIEKTpoABHUTrarens 15, mkuBa-maxoBuka 13,
mmuHAens 14 u mexanusm npuBojia MydTsl 2. Bpaiienrue oT mpuBoia K MaXOBUKY
MepelacTss KIMHOBBIM PEMHEM §, a OT MaxOBHUKa K IIMUHJICIIO — IUIMIEBBIM
coequHeHueM uepe3 MydTy 6 C pbluarom. HaTsbkeHHE KIMHOBOTO pPEMHS
OCYIIECTBISIETCS HATSKHBIM POJMKOM. Ha KOHIE MINMHUHAENS YCTaHABIMBACTCSA
irod  S38 WM nepexoaHuk. B kBaagpaTtHoe oTBepcTHe  Kiaroda  S38
YCTAHABIIMBAIOTCA  OCTaJbHbIE KIKOYMA W3 I[PUWIAraéMoro KOMIUIEKTAa, B
3aBUCUMOCTH OT pa3Mepa MOHTHUPYEMOM Tauku. llepexogHuk npenHazHadyeH AJist

I
HCIIOJIb30BaHUs TOPIEBBIX TOJOBOK € MOCATOYHBIM pazmepoM 3/4" (19Mm).
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3.3 Pacuersl, noaTBepKAaOIIME PA00OTOCIIOCOOHOCTH

p" V/&\\ B

! \‘(

- ﬁ) Qj - — R

Pucynok 3.2 — PacueTHas cxema KOHCOJIM U MIOJIBMKHOTO KPOHIITENHA
Onpenenum Bec rpy3a, ASHCTBYIONIETO Ha KOHCOJb [2,4,7,17,18]:
Q=Mg 3.1
rae M — macca rpy3a, npuaumaem 60 Kr;
g- YCKOpEHHe CBOOOIHOTO MafeHus, mpuanMaem 9,81 m/c’, Torma:
Q =60-9,81=600 H = 6 xH
M3rubaromuyii MOMEHT OT pacyeTHOTO rpy3a B Tocke C:
M=Q'l (3.2)
rjae [ —mieuo npecTBus Beca rpysa, u3 uyeprexa 330 mm= 0,33 wm:
M = 6:0,33=2,13 kHwm.
[IpunuMaeM Marepuasn Bajla KOHCOJM — cTaib 25, TepMooOpaboTkKa —

HOpMAaJM3alMs, PEKUM HarpyKeHus — cTaThdeckui, torna « =180 Mlla.

OHpe,Z[CJ'H/IM HGO6XOI[PIMBII>1 MOMCHT COIIPOTHBJICHUA CCUCHHA KOHCOJH I10

bopmyie:
M
w . (3.3)
* 3
_L13 106HM 63410 1
180*10° I1a

JlnameTp Bayia KOHCOJIM ONPEACIIUM 10 (HopMyJie:

d =3J10w (3.4)
d =310%6.3%10° =0.0397m =39, 7 mm
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[IpuHuMaeM quaMeTp Basia B OITAaCHOM ceueHuH 40 Mm.

[IpoBepka BTYJNOK KpEIJICHHS] MMPUEMHUKA KOJieca K MOJABUYKHOW paMKe Ha
cpe3. YciaoBue MPOYHOCTH Ha cpe3 uMeet Bua [15]:

o 4* F < I -
CopEdtra T - (3-5)

rae F — nonepeunas cuia, H;

d — TuaMeTp BTYJIKH, M;

N — YKUCJIO MIIOCKOCTEN Cpe3a;

T, IOIyCKaeMoe HalpshKeHUE MaTepralia najiblia Ha cpes, [1a.

ITpuaumaem d=0.032 M, F= Q= 3,43 xH, n = 2, MmaTepuan BTYJKHU— CTaJIb
40X HopManu3oBaHHas, T,=1150 kre/em’=1,15%10° [Ta, nonyuum:

_ 4%3,43%1000

T= —— =2,13*10°11a <1,15%10° [a
7%0,032° %2

Takum 06p2130M, YCJIOBHC IIPOYHOCTHU HA CPC3 BBIITOJIHACTCA.

IIpoBepka BTYyJIOK KpEIUICHHs] IPUEMHUKA KOJeca K MOJBHKHOM paMKe Ha

CMATHE. Y CIIOBUE IIPOYHOCTH HAa CMATHUC UMCCT BU/I:

F -
o= < F, (3.6)

rae F — nonepeunas cuna, H;
d — AuameTp BTYJKH, M;
t — IMpHUHA TOBEPXHOCTHU CMATHUS, M;
G, JOMyCKaeMOE HampsKeHUEe MaTepuasa najblia Ha cMmsaTtue, [1a.

[Tpuaumaem d=0.032 m, F=3,43 kH, t = 0.012, maTepuan neraiu — craib

09I"2C, 6,=1650 krc/cm’=1,65-10° Ila, momyumm:

ES
7 = 3,43%1000 =4,47%10° ITa <1,65*10° [Ta
0,032 *0,012%2

Takum 00pa3om, yCcaoBUE MPOYHOCTH HA CMATHUE BBITIOJIHSIETCSI.
OnpenenuM Harpy3Ky Ha POJIMKY MOABUKHON PaMKH.

YpaBHEHUE PaBHOBECHS UMEET BU:

R,*0.200 = 0*0.441
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OTtkyJna Hailem peakiuio B posinke B:
R, = 0.441
0.2

= 0'4;11 *3.43 =7.56xkH

Q

R

B

B kauecTtBe POJMKOB HMCIIONB3YIOTCS HIApUKOBbIE MOAMMIHUAKKA N305 ¢
BHYTPEHHHM JHAaMETPOM 25 MM. BBINIOTHUM IPOBEPKY OCEW POJIMKOB Ha Cpe3 U
cmatue [13].

[Tpunumaem d=0.025 m, Rg= 7,56 xH, n = 2, maTepuan ocu — ctaiap 40X
HOpMaJIn30BaHHasl, T,=1150 kre/em’=1,15%10° [Ta, momyuyum:

__4%7.56%1000
C 7%0,025% %2

—=7,70%10° ITa <1,15*10% I1a

Takum 00pa3om, ycaoBU€E MPOYHOCTH HA CPE3 BHIMOTHACTCS.

IIpoBepka ocell poIMKOB MOJBUKHOM paMKH HA CMSITHE.

ITpuaumaem d=0.025 m, F=7,56 kH, t = 0.012, maTepuan nerajiu — crajb
40X , 6,=3000 krc/cm*=3,0%10° Ia, monyunm:

3,43*1000

c= =1,26*10" ITa 1,65%10% I1a
0,032 *0,012%*2

Takum 00pa3om, ycaoBUE MPOYHOCTH HA CMATHUE BBITIOJIHSIETCSI.

Pacuer npuBoaa BUHTa

Tak kak TpUBOJM TPHUCIOCOOJNICHHUS PYYHOW, NPUHUMAEM TMapaMeTPhI
MIPUBOJIA COTJIACHO PEKOMEHIALUM JIsI PyYHOTO MPUBOJIa KPAHOB U TTObEMHUKOB:
yCWINE€ Ha PYyKOsATKe MexaHu3ma — He Oosee 15 xr (150H), ckopocts pyku
pabouero He 6osee 1 m/c.

[IpunsTas pykosiTka nMpuBoja BUHTA uMeeT mieyo 180 mm, Torga yriosas

CKOPOCTL BXOOAIICTO Bala KOHUYECKOM nepeaadn COCTaBUT:

%

0 =—
R (3.7)

rae V — OKpyKHasi CKOpOCTh pyKHu pabodero, mpuHuMaem 1 m/c,

R — paguyc pykostku (1ie4o), M, coctapisieT 0,18m.
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@ =L =5,56
0,18

MuHHMaJIbHOE mepecaaTo9YHoOC YruCjI0 PYHHOI'O IIpuBOaA:

0
U, ==
=7 (3.8)

P
rae Fp — ycunue Ha pykosTke NoJ’beMHUKA OT pyKH padouero, H.

* 3
v, =280 9

! 150

MonHocTs pyuHoro npusoja [12]:

(3.9)
N=Fp*V

N=150*1.0= 150 Br.
Pacuer rpy30B0ro BUHTa U €ro NpuBojaa

OHpGI[CJII/IM BHYTpeHHI/Iﬁ AUaMCTP BHUHTA U3 YCIOBUSA IIPOYHOCTH!

_ |4
d= 0 b (3.10)

rac [G] — AOOITYCKACMbIC HAIIPsAKCHUA CKATUA IJIA MaTCprajla BUHTA, IPUHUMACM

g ctaimu 35 80 MlIla.

4%34
d = B0 _ 6,000
3,14%0.7%80*10

Takum 00pazoM, MUHUMAaIbHBIA AMAMETP BUHTA MO YCIOBUIO MPOYHOCTH
coctaBuT 9 mm. Jlna BunTa npuHuMaeM pe3b0y Tpam 26x5 'OCT 9484-81 mar
BUTKOB S = 5 MM, BHYTpEHHUH AuameTp pe3bObl dy =21 MM.

Onpenenum KIIJ[ nepenauu, npuHuMas Matepuall BUHTa- CTallb 35, railku
— CTallb.

Vroia nogbeMa BUHTOBOM JIMHUHA [9]:

S

x*d,

tan( ) =

(3.11)

5

——=0.076
3.14*21

tan( ) =
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p=4,33"
VYroa tpenus npu =0.12:
tan( p) =0,12

p=6,84"
Pabora 3a ouH 000pOT BUHTA:
A, =Q*r*d, tan( fF + p) (3.12)
A, =3430%*3.14*21tan(4,33 +6.84) = 44683 H * mm

Pa6ora 3a OIHH 060p0T BHHTA, HGO6XOI[I/IM351 L IIPCOOOJICHUA TPCHUS HA

TOPLIEBOM YaCTH BUHTA!

4 =2 Q%M =d))

T3 & —d’ (3.13)
rae d; u dy ImaMeTpel onopkl BUHTA, puHUMaeM d;=26mM u d,=18 mm.
4, :%* 3430*%;?3?5 18 2206821 % un
[Tone3nas paboTa nogbemMa rpysa:
A, =0*S (3.14)
A4, =3430*5 =17150H * mm
KII/I BunTAa:
My = APAf y (3.15)
0, = 17150 _o,
44683 + 222682
Takum o6pazom, pacuetnsiii KIIJ[ BunTa cocrasiser 6 %.
OnpenenuM HEOOXOANUMBINA KPYTSIITUI MOMEHT [5]:
Ty = % (3.16)

IZie () — yroj MOoBOPOTa BUHTA, 32 KOTOPBIM cOBEpIIMIACh paboTa, T.€. OJJUH 000POT

Q=2m:
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T 44683 +222682

g = 42552H * v = 42,6 H * m
2%3,14

PaccunTaeM BUHT HA POYHOCTH U YCTONYMBOCTD
[TockonbKy BHMHT SIBISICTCS TPY30BBIM, HEOOXOJWMO TMPOBEPHUTH €ro Ha
YCTOMYMBOCTD. J|IMHY BUHTA MpeaBapUTeNIbHO puHuMaeM: [ =0,6M.

Pannyc nHepunu BUHTA

- d,
l :Z (3.17)
i:M —~5,25%107 m
4
['uOkocTh BUHTA:
L
A :; (3.18)
06 s
5,25%10

Tak kak ruokoctb A>100, TO pacueT YyCTOWYMBOCTH BeleM Mo (dopmylie
Diinepa:

2
T E*J
P = e

(3.19)

11
rae E-monyns ynpyroctu, Ila, nnsa cranu E=2,1*%10" Tla:
J - MOMEHT HHEpIIHH MOMEPEIHOTO CEICHNS BHHTA, M"

MomeHT uHepIHH ornpeaeanM mo ¢popmysne [2,5]:

4
7T d,

J =
o (3.20)

4
J 3.14 (0.021)

=9,55%10 a*
64

Kputnueckas cuna:

3,1422,1*10“ >"9,55*10_9
PI(P = 0.62

Bec koneca maccu cocraBisier Q=3430 H, 4TOo MeHbII€ KPUTHUYECKOU

=54982H

CWJIbI, IO3TOMY JiehopMaliuu BUHTA HE TIPOU30UIET.
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3.4 be3onacHOCTD KM3HEAEATEIbHOCTH U OXPaHa TPyJAa
3.4.1 OcuoBbl B/K]I 1 0cCHOBHBbIE IOHATHSI

Pe3ynbpTaT B3aMMOACHCTBHS YeloOBEKa CO CpeAoM OOWUTaHMUS MOXKET
W3MEHATBCS B BE€CbMa  IIMPOKUX  MpEaeNax: OT  MNO3UTUBHOTO  J0
KaTacTPO(PUIECKOro, COMPOBOXKIAIOIIETOCS THOEIbIO JIOJIEH M pa3pylIeHuEeM
KOMIIOHEHTOB  cpefibl  obutaHus.  OmnpenensioT  HETaTUBHBIM  pe3ysbTaT
B3aUMOJECUCTBUSA  ONACHOCTM  —  HEraTUBHBIE  BO3JCUCTBUS,  BHE3AIHO
BO3HHUKAKOIIME, IEPUOAUYECKHU UJIIU ITIOCTOSIHHO JEUCTBYIOIIUE B CUCTEME «UEJIOBEK
— cpesia OOUTaHUSY.

OmnacHOCTh — HEraTMBHOE CBOMCTBO JKMBOM WM HEKHBOM MAaTEpUH,
CIIOCOOHOE TMPUYMHUTH yHIepO caMOW MaTepuu, JIOASM, TPUPOIAHOU Cpeje,
MaTepUaJIbHbIM IIEHHOCTSIM. ONacHOCTh — IEHTPAIbHOE MOHSATHE B OE30MaCHOCTU
YKU3HEIEATEIIbHOCTH. Pacnonarator oracHOCTA €CTECTBEHHOIO U aHTPOIIOTE€HHOIO
npoucxoxieHus. EcrecTBeHHbIE OTAaCHOCTH O0YCIIABIMBAIOT CTUXUNHBIC SIBJICHUS,
KJIIMMaTUYECKHUE YCIIOBUSI, pelibed) MECTHOCTH U T.]I.

HeratuBHoe Bo3jiciicTBME Ha 4delIOBeKa U Cpely OOWTaHUS HE
OTPAHUYMBAETCA €CTECTBEHHBIMU OMACHOCTSMM. UENOBEK, pemias 3aJadu CBOETO
MaTepHaIbHOTO O00eCIeueHus, HETIPEPHIBHO BO3ACHCTBYET Ha Cpely OOUTaHUS U,
4yeM BBIIIE Mpeodpasyromas AesTeIbHOCTh YeJIOBEKa, TEM BBIIIE YPOBEHb M YUCIIO
AHTPOTIOTEHHBIX OMACHOCTEM — BpEAHBIX U TPaBMUPYIOMUX (HAKTOPOB,
OTPULATEIIBHO BO3JICUCTBYIOLIMX HA YEJIOBEKA U OKPYKAIOIIYIO €r0 Cpey.

3HAYUTEIIBHBIM TEXHOT€HHBIM OIMACHOCTSAM IIOJBEPracTCs YEJIIOBEK NP
MOMA/IAHUN B 30HY ACHUCTBUS TEXHUYECKUX CHUCTEM: TPAHCHOPTHBIE MArucTpali,
30Hbl M3YYEHHS PAAUO-TEIECNEPENAINX CUCTEM M T.O1. YPOBHHM OMNACHOIO
BO3JICMCTBUSI HA YEJIIOBEKA B H3TOM ClIydae OMNPEACISIOTCA XapaKTePUCTUKAMU
TEXHUYECKUX CHUCTEM W JJIUTEIHLHOCTHIO MPEObIBAaHUS YEJIOBEKAa B OMACHOM 30HE.
BeposTHO 1mposiBI€HME ONACHOCTA W IIPU  HKCHOJIb30BAHUHU  YEJIOBEKOM
TEXHUYECKUX YCTPOMCTB Ha MPOU3BOACTBE M B OBITY: JJIECKTPUUECKUE CETH U

npuOOpkl, CTAaHKU, Ta30Bble OAJUIOHBI U T.A1. BO3HMKHOBEHHE TaKuWX OMAcHOCTEH
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CBA3aHO KaK C HaJU4YMEM HEUCIPABHOCTEM B TEXHUYECKUX YCTPOMCTBAX, TaK M C
HEIPaBUIbHBIMU JIEWCTBUSIMU YEJIOBEKA IPU UX UCIIOIb30BAHUU.

OnacHoctu TexHOc(epbl BO MHOIOM aHTPONOI€HHBI M B OCHOBE MX
BO3HMKHOBEHUS JIEKHUT YEIOBEUECKas AESITEIbHOCTb.

Hayka o 0e30macHOCTH JKHU3HEIEATENBHOCTH UCCIIEAYET MUP OMACHOCTEM,
JNEHCTBYIOIUMX B Cpele OOMTaHUs 4YEJIOBEKa, pa3padaThIBa€T CUCTEMBI U METO/bI
3aIIMTHI YEJIOBEKa OT omacHoctu. B coBpemenHoMm mnoHmManuu bXK]] m3ywaer
OMaCHOCTU MPOU3BOJICTBEHHOH, OBITOBOM M TOPOJCKOM Cpenbl, KaKk B YCIIOBUSX
MOBCEJHEBHON W3HU, TaK W MPU BO3HMKHOBEHUU 4YPE3BBIYANHBIX CUTYyalUuil
TEXHUYECKOTO W MPUPOJHOTO MPOUCXOXKACHMs. Peanuzanus nemed u 3aaad
0€30MacCHOCTH KU3HEAEATEIbHOCTH BKJIIOYAET CJEIYIOIINE OCHOBHBIE ATallbl
HAay4YHOU JESTEIbHOCTH:

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

- pa3paboTka u peanuzanus HamOosiee YPPEKTUBHBIX CUCTEM U METOJIOB
3alIUTHl OT OMACHOCTEN U yNPABICHUS COCTOSIHUEM 0€30MMaCHOCTH TEXHOCHEPHI;

- pa3paboTKa 1 pean3alusi Mep Mo JUKBUAALMH MOCIEACTBUI IPOSBICHUS
OIMAaCHOCTEH;

- opranu3anusi oOyueHus: HaceJleHUs! OCHOBaM 0€30M1aCHOCTU U MOJATOTOBKU
CHEUATKNCTOB M0 0€30MaCHOCTH KU3HEIEATEIIbHOCTH.

I'maBHas 3amaya Hayku O O€30MACHOCTH >KM3HEAEATEIbHOCTH — aHAJU3
VMCTOYHUKOB M MPUYMH BO3HUKHOBEHHMS OMACHOCTH, NMPOTHO3UPOBAHUE U OLICHKA
WX BO3JEHCTBHSI B IMPOCTPAHCTBE M BO BpeMeHH. [IpakTuueckoe oOecrieueHue
0€30MacHOCTH  >KU3HENEATEIBHOCTH IPU  MPOBEIECHUM  TEXHOJOTHYECKHX
MPOLIECCOB M HKCIUTyaTallMM TEXHUYECKUX CHCTEM BO MHOIOM OMNpEIEseTCs
pElIEHUSIMM W JEHCTBUSIMM  HMHXXEHEPOB M  TEXHUKOB. PykoBoauTelnb
IPOM3BOCTBEHHOIO MpoLecca 00s3aH:

- o0ecrneyuTh ONTUMANbHOE (JOMYCTUMBIE) YCIOBHUS JEATEIBHOCTH Ha

pabouyux MecTax MOJAYNHEHHBIX EMY COTPYAHHUKOB;
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- uneHTU(GUIMPOBATH  TPABMUPYIOIIME U  BpeAHbie  (DAKTOPHI,
COMYTCTBYIOLIME PeaTnu3alliy IPOU3BOICTBEHHOTO MPOIIECCa;

- o0ecrneuynBaTh TMPUMEHEHHUE W TPABWIBHYIO JKCIUTyaTallUl0 CpPECTB
3aIUATHI pa0OTAIOIINX U OKPYIKAIOIICH CPEBL;

- TIOCTOSIHHO (TIEPUOJMYECKH) OCYIIECTBISATH KOHTPOJb  YCIOBUU
JIeATEIIBHOCTH, YPOBHS BO3JEHCTBHUS TPAaBMHUPYIOIIMX M BPEIOHOCHBIX (haKTOPOB
Ha paboTarouX;

- OpraHU30BBIBATh HHCTPYKTAX WJIM OO0ydeHHEe pabouux Oe30macHbIM
pueMam JIeSITEIbHOCTH;

- JUYHO cOoOJI0aTh ImpaBuia O€30MACHOCTH M KOHTPOJIMPOBATH UX
COOJTI0/ICHUE TTOTYUHEHHBIMU;

- MNpU BO3HUKHOBCHUU aBapuUU OPraHU30BBIBATH CIACEHUE JIIOJICH,
JOKJIM3AIUI0 OTHS, BO3JCUCTBUS AJIECKTPUYECKOTO TOKA, XUMHYECKUX U JPYTHUX
OITACHBIX BO3JICCTBUU.

K ocnoBHbIM QyHKuuam BX]I otHocuTcs:

-bopmupoBanre TpeOoBaHWN 0€30MACHOCTH U JKOJOTUYHOCTH K
MCTOYHUKAM HETaTUBHBIX (PAKTOPOB, HA3HAUYCHHE MPEAEIbHO JOMYCTUMBIX
BeiOpocoB  (ITJAB), cOpocoB (ITJIC), nnmekrpuuecku BosaeicTBuii (I1J19B),
JIOITyCKaeMoro pyucKa u ap.;

- OINHKCAHME >KU3HEHHOr'0 MPOCTPAHCTBA, €r0 30HUPOBAHUE MO 3HAUYCHUSIM
HETaTUBHBIX (AKTOPOB HA OCHOBE OSKCIIEPTHU3bI MCTOYHUKOB HETaTHUBHBIX
BO3JICCTBUI, UX B3aUMHOI'O PACIIOJOXKEHUA U PEKUMA JIEMCTBHUS, a TaKXKe C
Y4€TOM KJIMMATHYECKHUX, reorpauueckux U JPyrux 0COOCHHOCTEH pernoHa Wiv
30HBI JEATEIbHOCTH;

- OpraHuzaius MOHHUTOPHMHIa COCTOSIHUSI  Cpelbl OoOWTaHus U
HMHCHEKIIMOHHOTO KOHTPOJI HICTOYHUKOB HETaTUBHBIX BO3JCHCTBHUT;

- pa3paboTKa U UCIIOIb30BaHUE CPEACTB PKO- OMO3AIINTHL

- peamu3anMsa Mep I0 JIMKBUIALMKU IIOCJIEACTBUM aBapuid U JPYyrux

Ype3BbIYAWHBIX CUTYAlUN;
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- obyuenue HaceneHus ocHoBaM bJXXJl m moAroToBka cnenuaivcToB BCEX
ypoBHEH W (PopM ACATEIHHOCTH K peanu3anuu TpeOoBaHW O0€30macHOCTH W

HKOJIOTUYHOCTH.
3.5 ®u3nyeckas KyJabTypa Ha NPOU3BOACTBE

[Ipou3BoACTBEHHAsT THMHACTHMKAa KaK »dJEMEHT HAayYHOW OpraHu3aiuu
TpyJa JA0JHKHA MacCOBO M MPOYHO BOUTH B PEXHUM TpynoBoro aHs. Eif orBoguTcs
POJIb POPUIAKTHIECKOTO CPEACTBA MOAJIEPKAaHUs BHICOKOM pabOTOCIIOCOOHOCTH
Ha MpoTsKeHUM padodero AHs. CeueHOBCKUMH (PEHOMEH aKTHBHOIO OTIbIXa -
BaXHOE YyCIOBHE [UIsI IJIOJOTBOPHOW HMHTEIUICKTYadbHOW JCSTEIbHOCTH.
MHorouncieHHble HayYHbIE JAHHBIE CBHJIECTEIBCTBYIOT O TOM, YTO YEPEIOBAHHE
YMCTBEHHOI'O TpyJa C BBIIOJIHEHUEM (PU3MUECKUX YHPAKHEHUH U IMOBBILIAIOT
COTMPOTUBIISIEMOCTh OpPTaHMW3Ma SMOIMOHAJIBFHOMY CTPECCY U MPEeayHpexICHUIO
npoueccamu, paboTol aHAIU3aTOPOB, TOUHBIMU U OBICTPBIMH JIEHCTBUSMU U T.[.

OcHOBHOE Ha3HaYCHHE (PUBNYECKUX YIPAKHEHUH, KOTOPbIE UCIOJIB3YIOTCS
B MpoIlecce Tpyna, - CHIDKEHHE mpodeccrnoHanbHoro yromieHus. Oka3biBas
0JIarOTBOpHOE BIIHMSHUE HAa OpraHu3M paboTaroiiero, (pu3nyecKue yrpakHEHUS
pPETyIMPYIOT MO3TOBO€ U mepudepudeckoe KpoBooOpaiieHne. MBEIIIeuHbIe
JBUKEHHS CO3/Ial0T OTPOMHOE YKCJIO HEPBHBIX UMIYJIBCOB, KOTOPbIE 00OTaIIal0T
MO3T MacCOM OITYIICHUH, CTIOCOOCTBYIO YCTOMYMBOMY HACTPOCHUIO.

BaxxHo yuuThIBaTH BUIBI TpPYyAa, KOTOPHIE OTJIMYAIOTCS CTEMEHBIO
bu3nYecKoil Harpy3Kd OOJBIIMM HEPBHO-TICUXUYECKUM HAMpsHKEHUEM  (9TO
npodeccun neparora, Bpaua, MHKeHepa, Y4eHHOTO U T.1.).

[lo cremenn  @Qu3nyeckod AKTUBHOCTH W BEJIMYMHE  HEPBHO-
NICUXOJIOTHYECKOTO HAMPSKEHUS] BBIACIAIOT MEIUIMHCKUX PaOOTHUKOB, TPYI
KOTOPBIX CBSI3aH C OOJNBIION OTBETCTBEHHOCTHIO 3a MPHHITHE MPABHIBHOTO
pelieHusi, B OCOOCHHOCTH TpPYA XHUPYProOB, OTIMYAOLIUICS BBHICOKUM HEPBHO-
OMOIIMOHAJIHBIM HAMNPSDKEHHEM H  JUTUTEIIbHBIM CTAaTUYECKUM  HaIPSKEHUEM

MBIIIILL B TIpo1iecce onepanuu [21].
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[TepeuriciieHHbIE BBINIE Bl TPY/a MPEIBSIBISIOT BICOKHE TPEOOBAHUS K
NEATETLHOCTH TOJIOBHOTO MO3Ta, 3PUTEIBHOTO AaHAIM3ATOPBI, CBSI3aHHOTO C
HaIpsHKEHUEM BHUMAHHUS, K MPOJOJKUTEIbHBIM CTaTUYECKMM Harpy3kaM Ha
MBIIIICYHBIN anmapar.

B npou3BoACTBEHHONW TMMHACTUKM HYKHO BKJIIOYATh CIIELUANIbHBIC
VOPKHEHHUsS] HAa pasrubaHue TYJOBHUIA, HAKJIOHBI, BpAIlllEHHE B IUICYEBBIX
CycTaBax, TOBOPOTHI, BpaIlleHUE TYJIOBHUIIEM H JIpyTue yrnpaxxHeHus [22].

IIpousBoacTBeHHAs THMHACTHKA HA padoyeM MecTe

[Ipow3BoacTBeHHAs (Qu3nyeckas KyjlabTypa - CHCTEMa METOAUYECCKH
000CHOBaHHBIX (U3MUECKUX YMPAKHEHUN (U3KYIBTYPHO-03I0POBUTEIBHBIX U
CIIOPTUBHBIX MEPONPUATHIA, HANPABJICHHBIX HA TIOBBIIICHUE U COXPaHEHHE
yCTOMYMBOM TpodeccroHanbHol aeecriocooHocTH. dopMa U coaep:kaHue ITUX
MEPOTIPUATUNA OMPEEISTIOTCS 0COOCHHOCTIMU TPO()ECCHOHATBLHOTO TpyAa U ObITa
yenoBeka. 3anuMatbes [IOK moxkHO Kak B pabodee, Tak U B CBOOOTHOE BpeMsl.

B pabouee Bpems mnpousBoiacTBeHHas Quinueckas Kyiubrypa (IIOK)
peanu3yeTcs yepes MPOU3BOJCTBEHHYIO TUMHACTHKY.

[Ipon3BoACTBEHHAss THMHACTHKA - OTO KOMIUIEKCHI CICIHATBHBIX
YIPKHEHUH, MPUMEHSIEMBIX B PEKUME paboyero JIHs, 4TOObI MOBBICUTH OOIIYIO U
poecCHOHANbHYI0 PabOTOCIIOCOOHOCTh, @ TAKXKE C IENIbI0 MPOPUIAKTUKA U
BOCCTaHOBJICHHSI.

OcHoBHasi 3a7aya TMPOM3BOJICTBEHHOW THUMHACTUKU - TIOBBIIIICHUE
npodeCCUOHAIBHOM PabOTOCIIOCOOHOCTH TPYASIIMXCS 32 CUET BBIOJIHEHUS
CHEIUAIbHO TOJAO0PAHHBIX YIPAXKHCHWH, HAMPAaBICHHBIX Ha BOCCTAHOBJICHHE
paboTOCIOCOOHOCTH B TIpollecce TPyJa, CHIDKeHHE yTomiieHus. OpHuM w3
YCJIOBUH COXpaHEHHUs BHICOKOU MpodeccnoHaIbHON paboTOCTIOCOOHOCTH SIBISIETCS
NepeKIoueHne nearenbHocTH (heHomeHn akTtuBHOTO otnbixa M.M. CedeHosa).
TakuMm  TEpeKITOYeHUEM  JIEATETBHOCTH W SBISIETCS  MPOW3BOACTBEHHAS
TMMHACTHUKA.

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

yIydlleHud  (QYHKIHMOHAJIBHBIX  MOKa3aTedel  (U3MYEecKOro  pa3BUTHS U
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(bu3nYeCcKOil MOArOTOBIEHHOCTH MPU CUCTEMATUYECKOM PUMEHEHUHU B CHUKEHUH
HEPBHO-IICUXWYECKOTO HarnpsikeHus. OCIO0XKHAET MPOBEACHUE MPOU3BOICTBEHHON
TUMMHACTUKA ~ OTPAaHUYEHHOCTh BO  BPEMEHHU, BBINOJHEHHE  (PU3UYECKUX
yIpa)XHEHU HEMTOCPEACTBEHHO Ha paboyeM MecTe, B paboueit ojexie u T.1.

[Ipou3BoACTBEHHAS THMHACTHUKA UMEET CJIEAYIOIIME OCHOBHBIE (DOPMBI.

BBogHas ruMHacTMKa HallpaBJIEHA Ha CKOpEWIliee BKIFOYEHNE OPraHUu3Ma B
paboty. C ee MOMOIIBIO TOCTUTAETCsl ONTUMalbHAsl BO30YAUMOCTh HEHTPAIbHOM
HEpPBHOM CHUCTEMbl W TPHUBBIYHBIA pabOUYUil PUTM, TOATOMY MOJOUPAIOTCS
JIBUKEHUS U PUTM, COOTBETCTBYIOIIUE MPEACTOSIIEH AesITebHOCTH. KoMiieKkcsl
BBOJIHOW TMMHACTHUKHU COCTOSAIT U3 6- 8 yIpa)KHEHUM, BBIIOJIHIEMBIX B TEUCHUE S-7
MUH B Hauaje paboyero JHs.

Ou3KyJapTypHas May3a, Kak (opMa aKTHBHOIO OTIbIXa, IO3BOJSET
OpEeayNpeauTb YTOMJIEHHE M CIIOCOOCTBYET MOAJIEPKaHUIO 0oJjiee BBICOKOM
paborocniocooHocTH. OHA COCTOUT U3 5-7 yNpPaKHEHUN U MPOBOJUTCS B TCUCHUE
5-7 MUH TIpU TOSBICHUM MEPBBIX OTYETIMBBIX MPU3HAKOB HACTYIAIOIIETO
yromiieHus. OObIYHO 3TO OBIBa€T BO BTOPOM MOJOBUHE pabodero aHs, 3a 2-2,5 4
0 OKOHYaHMsSI padOThl. YHOpakHeHHs Lid (U3KYJIbTIAy3 MOAOUpAIOTCS B
3aBHCHUMOCTH OT 0COOEHHOCTEN TPYAOBOI0 Ipolecca.

OuU3KyJIbTYpHbIE MHMHYTKHM OTHOCSTCSI K MajbiM (OopMaM aKTUBHOIO
OTAbIXA U IPOBOASATCS B T€UCHUE 1-2 MUH, COCTOAT U3 2-3 ynpaxHeHui. X nensro
SBJIIETCSI CHUIKEHUE MECTHOIO YTOMJIEHUS, BO3HHUKAIOIIETO, HAIpUMEpP, MpHU
JUIUTEIIbHOM CUIEHUU B paboyeil mo3e, CUJIbHOM HaNpsKEeHUM BHUMAHUS, 3pEHUs
u T.1. Yame BCero HCHONB3YIOTCS B pPEXHUME padoyero AHS pabOTHUKOB
YMCTBEHHOI'O TpyJia - 10 5 pa3, Mo Mepe HEOOXOAMMOCTH B aKTUBHOM OTAbIXe. X
WCIIOJIb30BAaHUE HE 3aBUCUT OT TOTO, BBIMOJHSETCA (DU3KYNIbTHAy3a M BBOAHAS
IMMHACTHKA WUJIU HET.

duznueckas Harpy3ka BO BpeMs MPOU3BOJACTBEHHON T'MMHACTHKU 3aBUCUT
OT TI0JIa, BO3pacTa, COCTOSHMS 3J0pPOBbS M CTENEHH MOATOTOBICHHOCTH
3aHuMaronmxcs. IIoCKOJMbKY MpPOW3BOACTBEHHBIN KOJUIEKTHB HE OJHOPOJEH,

ClIeayer OpHUCHTUPOBATBCA Ha CpCAHUC IIOKazaTejinu 110 CY6’I>CKTI/IBHBIM
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OLIYIIECHUSM 3aHUMAIONIMXCA BO BpeMs M TMOCIE 3aHATUA. Y HUX MOTYT
BO3HUKHYTh JKajoObl Ha IUIOXO€ CaMOYYBCTBHE, YCTAJIOCTh, CepALECOHCHHE,
TOJIOBOKPYKEHHE, TOJIOBHYIO 00JIb M JAp., a TakKe NPU3HAKU YTOMIICHUS
(TOKpacHEeHHE JIMIA, TOBBIIICHHAs MOTJIUBOCTh, OJBIIIKA U 1p.). [Ipu mosBneHnu
TEX WIM UHBIX HEOJIArOMpUATHBIX CUMITOMOB HEOOXOJUMO HU3MEHHUTH JTIO3UPOBKY
YOPAKHEHUH - YMEHBIIUTh TEMIT ABUKEHUN WIM KOJIMYECTBO MOBTOPEHUH, a MpHU
BBIDOKEHHBIX  ClydasX yTOMJIEHHMS M JKalobdax Ha cepaueOueHue u
rOJIOBOKPYKEHHE - HAIIPABUTh Ha KOHCYJIbTAIIUIO K Bpauy [21].

[IpoBeneHne TUMHACTHKM Ha pabOYMX MECTaX SKOHOMHT BpeMs, HO HE
BCErJa BO3MOXXHO H3-3a HEYJOBJIETBOPUTEIBHOIO CAHUTAPHOIO COCTOSHUSA
OKpyxarwmeid cpeabl. [loaTomy mnpu  oOpraHuszanud  MPOU3BOJICTBEHHOM
TUMHACTUKH TPENAINojiaraeMoe MECTO 3aHITHH OOCIeayeTcs B CaHUTAPHOM
OTHOILIIEHUHU C MPHUBJICYECHUEM HH)KEHEpa Mo TexHHuke Oe3omacHocTH. Korma 3to
HEOOXOJMMO, MPOBOAAT CHELMAJIbHbIE THTHEHUYECKUE HCCIEIOBAaHUS 3aBOJCKas
JabopaTopus, 3ApPABIYHKT WM caHdnuaeMcTaHius. C Lenpl0 OLEHKH MECT
3aHATUN U OTpe/eNIeHNs] KOHTUHICHTa 3aHUMAIOIIMXCS B MACIOPTU3ALMU OT/EIIOB
Y 1I€XOB MPUHUMAIOT yYaCTHE MEIUIIMHCKUN paOOTHUK U CAHUTAPHBIN Bpad.

[Ipu onpeneneHun yciaoBuUi NpoPECCHOHATBHOIO TpyJda M HaIU4dus
BPEIHOCTEN YUUTHIBAIOT XapakTep TPYIOBOro mpolecca (pabouas 1mosa, CTENeHb
HEPBHO-TICUXUYECKOTO u MBIIIEYHOTO HaAIPSDKEHU ), 0COOCHHOCTH
TEXHOJOTMYECKOro IMpolecca M MPOU3BOACTBEHHOIO OOOpYyAOBaHUs (CTENEHb
MEXaHM3aIMA W aBTOMATHU3alUK TPOU3BOIACTBEHHBIX MPOIIECCOB, TEPMETUIHOCTh
o0opyaoBaHusi, yAOOCTBO ero oOOCHY>KMBaHUSI Y T.I.) U CAHUTAPHO-
TMTUEHUYECKYI0 0OCTaHOBKY (METEOPOJIOTHYECKUE YCIOBHSI, 3arpsI3HEHNE BO3TyXa
NBUTBI0 W Ta3aMu, IIyM, BUOpalvs, HOHU3UPYIOMIAs paauallis, OCBEIICHHOCTh U
ap.) [22].

B mnomemienusix, TAe TOPOBOAMTCS MPOU3BOJCTBEHHAs T'MMHACTHKA,
HEOOXOJMMO  TOCTOSSHHO  TMOJJCPKUBATh  YHCTOTY, TeEped  3aHATHUSIMHU
IpOBETPHUBaTh. B MOMEMIEHUAX MOKHO OBITh JOCTATOYHO CBOOOJHON IUIOIIAIH.

CaHI/ITapHI)IMI/I HOpMaMH Ha IMPOMBIIJICHHBIX IMPCAIIPHUATHUAX MPCAYCMATPHUBACTCA
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HIMpUHA MPOXOJ0B MEXAy CTaHKaMH He Oosiee 1,5 M. Takas ke upuHa CYUTAETCS
MHAHHMMAJIbHOM I TPYNNOBBIX 3aHATUM TMMHACTUKOW. B CcpelHeM Ha KaKa0ro
3aHHMMAIOILErOCsl JIOJDKHO NPUXOAUTHCS HEe MeHee 1,5 M2 cBOOOIHON miomaau
0JIA.

MecTo, BEIOpaHHOE ISl 3aHATUH, TOJKHO OBITh O€30MaCHBIM. Y CTaHKOB U
MalluH, HaxXONSIIMXCSA pPAIOM C MECTaMH I 3aHSATUM TUMHACTUKOW, BCE
OTKpPBITBIE W JABWXKYIIMECA 4YacTH (IpeOEHKH, 3yOdaTble CErMEHTBHI, MAaXOBBIE
KOJIeca U T.II.), @ TAK)KE OTKPBITHIE Nepeiauu (ILKUBBI, PEMHU U JIp.) U BOOOIIE BCE
OMACHBIE YACTH TOJKHBI UMETh KOHCTPYKTUBHBIE OTPaKICHUS.

Ha mecra 3aHATMH TMMHACTMKOW PACHPOCTPAHSIIOTCS W JIPYTHE ITPaBHIIA
0€30MaCHOCTU: OTpa)kJE€HUE IMPOBOJOB BBICOKOTO HAIPSHKEHUS, OTPAKICHHE OT
HEIOCPEACTBEHHOTO BIUSHHUS JIYYUCTON SHEPTUH U JIP.

Bo u30exanue TpaBM IpH 3aHATUSAX TMMHACTUKON MOJIBI JTOJKHBI OBITH
IJIaJKUMU, HECKOJIB3KUMH, YAOOHBIMU Ui YOopku. Ilepen 3ansaTusMu (He mozxe
yeM 3a 30 MUH) B IPOU3BOJICTBEHHOM MOMEIEHUHU CIIEYET POU3BECTH BIIAXKHYIO

yOopKy (Tiepe/1 moAMETaHUEM TIOCHINATh TOJI BIaKHBIMK ornuiikamu) [21].

3.6 DJkoHOMHYeCcKOe 000CHOBAHME KOHCTPYKIMH

CebecTonMOCTh €AMHUIIBI PAaOOTHI, S, pyo [6]:

C
S — or
, (3.21)
TO6H.I
rie  Csr - TOJ0BBIE IKCIUTyaTallUOHHBIE 3aTPaThl, PyO;
Tosmw - T'omoBas mpou3BOACTBEHHASA MPOTPaAMMa, Yl 4
1151197.11
S=——————=31% :
36043 py6/4en-u
PacueTHas uena equHunsl padotsl, L, pyo [6]:
I, =S-K, (3.22)
rnre K - ko3 dumuent yuutsiBaronuii npudsuts KPM (K=1,35)

I, =31,94-135 =43,12 py6

Hoxon, 1, py6:
H =11, T, =43,12-36043 = 1554174,16 pyG

[Tpu6Gsuis, 11, pyod:
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I[I=1-C,. =1554174,16 —1151197 ,11 = 402933 ,93

[IpowusBoauTeNbHOCTS TPYyAQ, I1,, pyo/d:

A
I, =—
T q , (3.23)
rne Y, - uncneHHocTs padounx, U, =21, yen
m, - —155454 10 _ 74008,29 py6/a

Cpennsisi MecsauHas 3apaboTHas miiata ogHoro pabouyero, 311, pyo:
D3I, 47457819

310, = - —1883,25
4 .12 2112

Pacxonpl Ha 1 py0. noxona, P, py6:
P Cr _ 1151197 11 ~0.74
I 1554174 ,16

dorgoeMKoCcTh, D,y [6]:

o, - (3.24)
eMK J__[ ’ .
rie Copp -  CTOMMOCTH OCHOBHBIX ITPOM3BOJACTBEHHBIX (POHIOB, Copp,
pyo
1155908.97

9

1554174 .16
®donpootrnava, O, pyo:
_ A 155417406
° C 1155908 ,97

orp

&

PentabenvHOCTD, R, %
R — I1 100% — 402933,93
C 1155908 ,97

omp

-100% = 34,86

CpoK OKynmaeMOCTH KanuTaldbHbIX BIOXKeHHM, TOK, rox:
C
op _ 1155908.,97 > 87

b

TOK - -
I 402933,93
Koadduiment sxonomuueckoit 3pPekTUBHOCTH KaMUTAIbHBIX BIOXEHUH,

-t -1 o35
2,87

OK

Y c10BHO-TO/10BAsE 5KOHOMUS HA CHUKEHUE CeOeCTOMMOCTH padoT, 3,, pyo:

93 :(C1_C2)'T2’ (325)
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rnie C,,C, - cebectoumocTh eauHUIBI mpoaykiuu (1  yemnu)
COOTBETCTBEHHO (DaKTUUYECKHU U MO MPOEKTY, PYO;
T, - MPOEKTUPYEeMBIM  TOMOBOM  00BeM  paboT 1o
TPYAOEMKOCTH, Y4

0, =(35.24 -31.94) -36043 =118941 .90 py6

["omoBoit sxoHOMUYecKkHit 3P dekt, J;, pyo:

2, =9,-K-E_, (3.26)
rnie K - xanurtanapHbIC BioXXeHHS, pyo [6];
Ey, - HOpMaTWBHBIN K03 pUIeHT SKOHOMHMYECKON

s dextuBnocty, E; = 0,15
2. =118941,9 —1155908 ,97 - 0,15 = 54444 45 |
Pesynbratel pacueToB cBoauM B Tabmuie 3.1

Tabnuua 3.1— TeXHUKO-3KOHOMUYECKHE MTOKa3aTeNIl YCTPOUCTBA

. Enunanna
HaunmenoBanue noka3zareseit 3HaueHue
U3MEPEHUS

["'onoBast MpoOM3BOICTBEHHAS ITpOrpaMMa qen-y 36043
UuceHHOCTh pabOTaIOIIUX qen 21
CTonMOCTh TPOU3BOJICTBEHHBIX (POH/IOB pyo 1155908,97
I'o10BBIE 3KCILTyaTallMOHHBIE 3aTPAThI pyo 11551197,11
Ce0ecToMMOCTb €IUHUIIBI PAOOTHI py0/ uen-u 31,94
PacueTHas nieHa eIMHUIBI TPOTYKIIUU py0/ uen-u 43,12
Hoxon pyo 1554174,16
[Tpu6OBLIL pyo 402933,93
[Ipon3BOAUTENBHOCTD TPY/1a py6/ uen-u 74008,29
CpennemecsiaHas 3apriaTa 1-ro pabodero pyo 1883,25
Pacxoner Ha 1 py0. noxona - 0,74
DOHI0EMKOCTD - 0,75
donnoornaua - 1,34
PenrabenpHOCTH rona 34,86
CpoOK OKYyIIaeMOCTH KallUTaJIbHbBIX BIOKEHUM - 2,87
Koadpunnent skoHomuueckot 3¢pHeKTUBHOCTH pyo 0,35
YCcnoBHO-TONOBAsE JKOHOMHUS HAa CHIDKECHHE pyo 118941,9
cebecTouMOCTH padboT
["omoBoit aKOHOMUYECKHH 3P DEeKT pyo 5444445
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BbIBO/IbI

B BbINyCKHON KBaJM(PUKALIMOHHON pabOTE MPHUBEAEHBI PpPE3YJIbTaThI
pa3pabOTKH TEXHOJIOTHUU OpraHU3alliy TEKYIIEro PEMOHTA.

Ha ocHoBe aHanm3a CymiecTBYIOIIUX METOA0B opranuzamuu 1O,
HOPMATHUBHBIX JOKYMEHTOB, YCIOBHM pabOThl NPEANpUsTUsS pa3padOTaHHbBIN
ONTUMHU3UPOBAHHBIN TEXHOJIOTHYECKHI mpouecc npoeacHus TO 103BOJSAET
MOBBICUTh HaJ€KHOCTh 3KCIUTyaTallly MMapKa MAllMH U YMEHBLIUTh 3aTPaThl HA UX
PEMOHT.

[IpoBenen pacueT TpyJa0eMKOCTH padoT, miomaau nynkra TO, nondop u
palMoHalIbHAsI PACCTAaHOBKAa OOOPYIOBaHUs, BBINIOJHEHA TEXHOJOTMYECKas Kapra
JUISL IPOBEJICHUS ChEMAa U YCTaHOBKHU Kosiec aBToMoOmis KaMA3.

BrlnonHeH pacder A1 U3roTOBJIEHUS MOJAKATHOTO TalKOBEpTa JJIsl CHATHS
Y YCTAHOBKH KOJIEC TPY30BBIX aBTOMOOMIIEH.

bouta  00ocHOBaHa HIKOHOMHYECKas IIEJIECOO0pPa3HOCTh  pa3pabOTKU
MPUCIIOCOOJICHUS, TO0BOM 3KOHOMUYEecKu 3 dext coctaBun 54444,45 py6. co

CPOKOM OKymnaemocTu 2,87 roja.
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