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AHHOTAIMSA

BoimyckHas kBamupukanuoHHas padoTa COCTOMT W3 MOSICHUTEIbHOU
3anucku Ha 71 nMHMcTax KOMOBIOTEPHOTO TEKCTa U rpaMuecKor yacTH Ha 6 JucTax

dbopmara Al.

3anucka COCTOMT U3 BBEAECHMsSI, TPEX Pa3/lesoB, BbIBOJOB W BKIHOYAET 9
pucyHkoB, 11 tabmun u crneunpukammuu. CHOUCOK HCIOIb30BAaHHON JUTEPATYypPhI
COJIEP’KUT 22 HAaUMEHOBaHUE.

B nepBoMm pa3zzeine npuBeIeH TEXHOJIOTHYECKUH MPOLECC 110 IEMOHTAXY U
MOHTa)Xy IIMH aBTOMOOWJIEH, a TakKe NPOU3BEIEH TIAaTEHTHBIA TOUCK
CYLIECTBYIOIIUX YCTPOMCTB.

Bo BTOpOM pa3znene npou3BENEHO NMPOEKTUPOBAHUE 30HBI TEXHUYECKOIO
oOCIyXMBaHUS, a TaKXK€ pacyeT MU BHIOOP OCHOBHOTO MPOU3BOJCTBEHHOTO
00opy10BaHus AJIsl y4acTKa.

B Tpetbem paszzmene pazpaboTaH ChEMHUK JJI CHSATHS U YCTAaHOBKHU KOJIEC
Ipy30BOr0 aBTOMOOWJISI, IPOU3BEACHBI HEOOXOAMMBIE PAaCcyEThl JETajeil U y3/10B
KOHCTPYKLUHU. Takxke B TPETbeM pazJiesie CIPOEKTUPOBAHA MHCTPYKLHUS 110 OXpaHe
Tpyda, TEXHUKE O€30MacHOCTH U (PU3NYECKOW KyJIbType B IPOU3BOCTBE.
ITpuBeneHo 3KOHOMUUYECKOE 0OOCHOBAHNUE KOHCTPYKLIUU.

3anucka 3aBepUIACTCS BBIBOJAMU M NPEIJIOKEHUAMH (PEKOMEHIALMIMMU)

JUTSL IPOM3BOJICTBA HA OCHOBE CBOMX Pa3pabOTOK.



ABSTRACT

The final qualifying work consists of an explanatory note on 71 sheets of
computer text and a graphic part on 6 sheets of A1 format.

The note consists of an introduction, three sections, conclusions and
includes 9 figures, 11 tables and specifications. The list of references contains 22
names.

The first section presents the technological process for dismantling and
installation of tires of cars, as well as a patent search of existing devices.

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

The third section developed a puller for removing and installing the wheels
of the truck, made the necessary calculations of parts and components of the
structure. 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 note concludes with conclusions and suggestions (recommendations)

for production based on its developments.
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BBEAEHHUE

B mHactosimiee Bpemsl CyIIECTBYET HECKOJIBKO BHJIOB TpPAaHCIOPTA s
IIEPEBO3KM TPY30B U IACCAXKUPOB: BO3MYLIHBIA, BOJHBIN, YKEJIEC3HOJOPOXKHBIN U
aBTOMOOWJIbHBIN. Haumbonee pacnpocTpaHEHHBIM —SIBISETCSI  aBTOMOOWJIBHBIN
TPaHCIIOPT.

JUis aBTOMOOMJIBHOTO TpaHCIOpTa IVIABHOM 3ajadyeil sBISIETCsS IOJHOE,
KaueCTBEHHOE U CBOEBPEMEHHOE BBIIIOJHEHUE BCEX MOTPEOHOCTEN HOPUINYECKUX
U (QU3NYECKUX JMIl B TMEpPEeBO3KaX, MPU BO3MOKHOCTH MHUHHUMAJIbHBIX 3aTpart,
MaTepuajbHBIX M TPYIOBBIX pecypcoB. Pemienwe dToil 3amaun  Tpedyer
IPEUMYIIECTBEHHO Pa3BUTHS aBTOTPAHCIOPTA OOLIETO MOJIb30BAHUS, TIOBBIIIICHUN
€ IPY30BBIX U MACCAXUPCKUX MEPEBO30K, YKPEIUIEHNE MAaTePUAIbHO-TEXHUYECKON
0a3bl U KOHLIEHTpAaLMM TPAHCIIOPTHBIX CPEJICTB Ha KPYIHBIX aBTOTPAHCIIOPTHBIX
OPEeINpUITUSIX,  YIy4IIEHHE TEXHHYECKOro OOCHy>KMBaHHA U  PEMOHTa
HOJIBUYKHOTO COCTaBa.

CyliecTBEHHBIM POCT aBTOMapKa CTPaHbl MPEIONPEACIIET ONepeKarOIHii
TEMI Ppa3BUTHUS aBTOTPAHCIOpPTA IO CPAaBHEHUIO C JpyrMMH Bujgamu. Jlns
NOJIEPKAHUST aBTONApKa B TEXHUYECKHM HCIPABHOM COCTOSHUM BCE IIUPE
BHEJPSAIOTCSI CPEJICTBA TMAarHOCTUPOBAHUS U HOBBIE (POPMBI OpPraHU3ALMU TPYaA.
Bce o910 Tpebyer yCKOpPEHHOTO pAa3BUTUS MaTEpPUAIBHO-TEXHMUYECKON Oa3bl
OPEeINPUITUHA, JaJbHEHIIET0 COBEPIICHCTBOBAHUS IIPOLECCOB TEXHUYECKOIO
oOCIyXKMBaHUSI M PEMOHTA aBTOMOOWJICH, BHEIPEHHE IIUPOKON MeXaHW3aluu
BBITNOJIHAEMBIX pa0OT U YJIy4IlIEHUE OpraHU3alK IPOU3BOJICTBA.

Mexanuzanust paboT oOJer4yaer M YCKOpPSET MHOTHE TEXHUYECKHE
IPOLECCHl, MO3TOMY OT pabouynx OOCTYKHBAIOUIMX aBTOMOOWIM, ceivac
TpeOyeTcs HE TOJbKO 3HAHUE YCTPOMCTBA, HO M IPAKTUYECKUE HABBIKU
M0JIb30BAaHUsI COBPEMEHHBIM O0OpPYAOBaHUEM, YMEHHUE MPUMEHITh HEOOXOIUMBIE
IPUCIIOCOOJIEHNS, UHCTPYMEHT, KOHTPOJIbHO-U3MEPUTEIIbHBIE NPUOOPHl IIpU
JMarHOCTUPOBAaHUM aBTOMOOUJIEH.

[IpumeneHre  COBPEMEHHOTO  OOOpYIOBaHHS  MPH  TEXHUYECKOM

06CJ'IY)KI/IB8,HI/II/I H PECMOHTC aBTOMOOMJICHH HE HCKIIOYACT BBIINOJIHCHHUC



oO1eciecapHblx  paboOT, KOTOPHIMH JIOJDKEH BIAJETh KaxAbld paboumii-
PEMOHTHUK.

[ToaTomMy s mopmepkaHusi TapKka aBTOMOOWIIEH U CHEUHAIBHOU
CTPOUTETBHO-IOPOKHON TEXHUKH B TEXHUYECKH HCIPABHOM COCTOSIHUM TpeOyeT
JAJIbHEUIIIEE PA3BUTHE W COBEPIICHCTBOBAHUE IPOU3BOJICTBEHHO-TEXHUYECKON
0a3bl, CTAHIMK TEXHUYECKOTO OOCTY>KMBAHUS aBTOMOOMIIEH, aBTO3aMpPaBOYHBIX

CTaHIMHU U APYTUX NPEANPUATAN aBTOTPAHCIOPTHON OTPACIIH.



1 AHAJIUTHYECKAS YACTD
1.1 Buanl v Ha3HAYeHMe HINHBI

Hluna mpencraBisieT coO0il PEe3MHOBYIO HIIM PE3UHOTKAHEBYIO OOOJIOUKY,
HaJIeBaeMyl0 Ha 000J Kojieca aBTOMOOWJISE M JPYrMX KOJECHBIX MAIlUH.
OCHOBHBIMM ~ CBOWCTBAMHM IIWHBI  SBJISIOTCS OOECMEeYeHUE HEOOXOIUMOTO
CUEIUICHUS C TOBEPXHOCTBHIO JOPOTH W aMOpPTHU3alUsl BO3ZHUKAIOIIUX MpU
JBUKEHUU aBTOMOOWIISI IMHAMUYECKUX Harpy3ok Ha kosieco. [IIuHbI cyliecTBeHHO
BIUSIOT HAa JJIMHY TOPMO3HOTO TIyTH, pacxoJ TOIUIMBA W JIPYTHE
AKCILTYyaTAIllMOHHbBIE XapAKTEPUCTUKN aBTOMOOUJIS.

ABTOMOOMJILHBIC ITUHBI JICTISITCS:

- 110 HA3HAYECHUIO;

- ¢popme npodus;

- rabapuTtam;

- KOHCTPYKIIHH;

- PUHIIAITY T€PMETHU3AIUH.

[lo w©Ha3zHaYeHWIO WIWUHBI JENATCS JJII TNPUMEHEHHS Ha JIETKOBBIX
aBTOMOOUJISIX, Ipy30BbIX aBTOMOOUJISX Masou Ipy30M0IbEMHOCTH,
MUKpPOABTOOycax W TMpHUIENax K HUM BO BCEX KIMMATHUYECKUX 30HAX MpHU
TeMmreparype okpyxaromen cpenpl or -45 C° mo +55 C°. IuHbI rpy30BBIX
aBTOMOOWJIE  MPUMEHSAIOTCS  Ha  TPY30BBIX  aBTOMOOWISX,  MpHUIIETAX,
MOJIyIIpUIleniax, aBTo0ycax, TpoJuiel0ycax BO BCEX KIMMATHYECKHX 30HAX IMpHU
TeMIiepaType okpyxaroiei cpeasl g0 -45 C°. Ilo rabapuram MIKHBI JENSATCS Ha
KpynHorabaputuele ¢ wmupuHod npodwmast 350 mm (14 mroiimoB) u Goree,
HE3aBUCUMO OT MOCAJ0YHOTO JUaMeTpa; CpeaHeradapuTHbIC C MTUPUHONU TIPOdUIIs
oT 200 MM 1o 350 MM (ot 7 nol4 nr0iiMOB) ¥ MOCAJ0YHBIM JUAMETPOM HE MEHee
457 mm (18 mroliMoB); ManoraGapuTHbIE ¢ MIHPUHON mpoduis He O6onee 260 MM
(mo 10 nroiiMOB) U MTOCATOYHBIM JruamMeTpoM He Oosiee 457 (18 mroitmoB) [3, 16].

ITo dopme npodusnsa mUHBI AEAATCS OOBIYHOTO MPO(HIISI C OTHOIICHUEM

BbicoThI Ipodmiis (H) x ero mmpune (B) 6onee 0,89:
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- mmpoxkonpoduibHbie -H/B = 0,6 - 0,9;

- Hu3Kkonpodmibheie - H/B = 0,7 - 0,88;

- cBepxHM3KONpoduibHbIe - H/B =< 0,7,

- apounsle - H/B = 0,39 - 0,5;

- mHeBMoKaTku - H/B = 0,25 - 0,39.

[1o KOHCTPYKIIMY IIKMHBI AETATCA Ha

- JuaroHajbHble, Yy KOTOPbIX HHUTH KOpJa Kapkaca H Opekepa
NEPEKPEIIMBAIOTCS B CMEXHBIX CJOAX, @ YroJl HAaKJIOHAa HUTEW IO CEpelrHE
OeroBoii IOPOKKHU B KapKkace u Opekepe ot 45° no 60°;

- panuanbHble, (paguanbHbIe IIMHBI OBIBAIOT CO CHEMHBIM IMPOTEKTOPOM) Y
KOTOPBIX YIrOoJl HaKJIOHa HUTEH Kopja kapkaca 0°, a Opekepa - He MeHee 65°. D1u
IIMHBI UMEIOT KapKac ¢ MEHBIIMM YHUCJIOM CJIOE€B KOpJAa, YEM Yy JUArOHAJbHBIX,
MOIIHBIN OpeKep yalie MEeTaUIOKOPIHBIN, YTO 00€CIIeYNBACT MEHBIINE OKPYKHYIO
nedopmaliio MKUHBI TPU KAaUeHUH U TPOCKAIb3bIBAHUU MPOTEKTOPA B KOHTAKTE C
JOPOKHBIM TIOKPBITUEM M KaK CIEIACTBUE paJualbHbIC IIMHBI UMEIOT MEHbIINE
TeriooOpa3oBaHME W TMOTEPU HA KadyeHue, OOJIbIIME CPOKH  CIIyXKOBbI,
MaKCUMAaJIbHYI0 Harpy3Ky U JOMyCTUMYIO CKOpocTh [16,17,18].

[IIuHBl W3roTaBIMBAIOT B 3aBUCUMOCTH OT HAa3HAYEHUS U YCJIOBHUH
AKCILTyaTalMK CO CIEAYIOIIMMU PUCYHKAMHU MTPOTEKTOpA:

- nopoxuslii (1), neTHue - Hambosiee pacnpocTpaHeHHble. X OTiandaroT
YETKO BBIPAXKEHHBIE MPOJOJIbHBIE KaHABKH JUIsI OTBOJA BOJBI U3 IATHA KOHTAKTa
MPOTEKTOpa C JIOPOroi, ci1abo BhIPA)KEHHBIE MOMEPEYHbIE KAHABKU U OTCYTCTBHUE
MUKpopucyHka. KpoMe Toro, oHu UMEIOT 00s13aTeNIbHBIN TUIaBHBIN (CKPYTJICHHBII)
nepexo OT mnpoTekropa K OokoBuHaM. IlluHBI »3TOro THMma oOecmeuynBaroOT
MaKCHUMAJIbHOE CIEIJIEHUE C CYXOH M MOKpPOM JOpOToM, 00Jaal0T MaKCUMaJIbHON
MU3HOCOCTOMKOCTBIO M HAWJIYyYLIMM 00pa3oM MPUCHOCOOJIEHBI IJii CKOPOCTHOM
e3apl. /{5 IBM>KEeHMs MO TPYHTOBBIM JIoporaM (0COOEHHO MOKPBIM) U 3UMOM OHU
MaJIOTIPUTO/THBI.

- BCECE30HHBI - XOPOIIO MPHUCIOCOOJeHBI Ui pabOThl HA CYXOM U

MOKpPOM aC(I)aJ'IBTC, OTJINYAar0TCA y,Z[OBJICTBOPPITCJIBHOﬁ HpI/ICHOCO6HCHHOCTLIO K
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3UMHUM JIoporaM OOJbIIUM H3HOCOM, 4Ye€M JIeTHHE. PUCYHOK MpOTEeKTOpa
BCECE30HHOW IIMHBI 0OoJiee pPAa3BETBICHHBIN, NpPUYEM DIEMEHTHl PHUCYHKa
IPYIIIAPYIOTCS B XOPOUIO pa3IMYUMyl0 "HOPOXKKY' M pa3felieHbl KaHaBKAMH
pa3HOM WIMPUHBI; HA 2JIEMEHTaX PUCYHKa - '"mamkax" - UMEIOTCS y3Kue Mpope3u
JIOTIOJIHUTEIBHOTO0 MUKpopucyHKa. Kak mpaBuiio, Ha 3TUX MIMHAX MapKupoBka all
season, WJIM yCJIIOBHbIE 3HAaKH (CHEKMHKA W Karuis).

- YHUBEpPCAJbHBIN - (110 OTEUYECTBEHHOW TEPMHUHOJIOTHH) MPETHA3HAUECHBI
Juis paboThI HA AOpOrax Jroooro kayecTna. [Ipuuem yeTKyro rpaHuily MEXly HUMH
U BCECE30HHBIMU MPOBECTHU OBIBAET JIOBOJIBHO TPYJAHO. OTINYAIOTCS OHH, MPEXKIE
Bcero Oojee riyOOKMM M pa3BETBICHHBIM PUCYHKOM MpoTekTopa. Jlemo B Tom,
4T0, noj foporamu "moboro kadectBa" B CHI' moxxno monumate 60-80 % Bcex
JOpOT, BKJOYas M O€3J0p0Kbe, MOITOMY ATOT THUN IIMH BO MHOIOM -
oTreuecTBeHHOE n300pereHue. [lo 3amagHbIM MepkaM K YHUBEPCAJIbHBIM MOXHO
oTHecTH muHBI THHAa M+S (Mud and Snow - rpsi3b U CHEr) B BapuaHTE C MEHEe
pPacCUWJICHEHHbIM KaHaBKaMH PHUCYHKOM MPOTEKTOpa, €O CJIa00 BbIPAKEHHBIM
MUKPOPUCYHKOM WJIM 0€3 HEro, MOBBIIIEHHOHN mpoxoauMocTH [18].

- 3uMHUH (3) npeaHa3zHaueH sl paboThl HA 3aCHEKEHHBIX U 00JICICHEIBIX
JOpOrax, CUENHbIE KayecTBAa IOKPBITUS KOTOPBIX MOTYT H3MEHATHCSA, B
3aBUCUMOCTH OT CUTYyalluu, OT MUHUMAJIbHBIX (TJIQIKUIA JIeJl WK Kalla U3 CHera u
BOJIbI) 0 HEOONbIIUX (YKaTaHHBIM CHET HAa MOpO3€). PUCYHOK MpOTEKTOpa TaKuX
IIMH UMEET YETKO BBIPAXKEHHBIE "MIAIKK" OT NPOAOJIBHBIX U MONEPEUYHBIX KAHABOK
3HAYUTEIBHON TIyOMHBI. Y "mamek" ClIoXHBIM (QurypHbeii  penbed s
yBeJIMYEHUSI pabounx OOKOBBIX MOBEPXHOCTEH, a TaKXKe pPa3BETBICHHBIN
MUKPOPUCYHOK. 3UMHHE IIMHBI Takke 0003HauaroTcs nHiaekcom M+S. 3auactyio
OHH MMEIOT CTPOTO ONpPeIeNIEHHOE HApPaBIIeHUE JBUKEHUA (YKA3aHO CTPEJIKOM ).

- kapwepubii (Kap) - ayis paboThl Kaphepax, J1eco3aroToBKax M T. II.
1.2 TexHosoruyecKui mpouecc 00CaAy;KUBAHUS IIUH

HpOHCCC O6CJ'Iy}KI/IBaHI/IC 3aKJII0YacTCA B CIICAYIOICM!
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a) CHsTbIE ¢ aBTOMOOWJI KOJi€Ca OTMBITh OT TPSA3H, UCIOIB3YS MOUKY
BBICOKOT'O JaBJICHUS.

6) OnpenenuTh TexHUYECKOE cocTosiHue muH U kojec o ['OCT P 517091.
[IpousBecT BU3yaJbHBI OCMOTp Ha HAJIWYUE MOBPEKIECHUN OOKOBBIX CTEHOK,
IPOTEKTOpa MOKPHIIIKK U JUCKa Koseca. [IpoBepuTh IMIMHY Ha TepMETHYHOCTH
(OTCyTCTBHE MPOKOJIOB) MyTEM MOTPYKEHHs Kojieca B BaHHY C BoJoil. B ciyuae
0OHApy>KEHUS TMOBPEXKACHUN WM YTEUKHU BO3/yXa WUJIM Ta3a yepe3 MPOKOJIbl B MO-
KPBIIIKE OTPEMOHTHPOBATh MOKPHIIIKY (MM €3/10BYI0 KaMepy) B COOTBETCTBHH C
tpedoBanusiMu TCTO 81191826-009-2009. Omnpenenutrb peMOHTONPUTOAHOCTh
KOJIECHOI'O [JMCKa, MPOU3BECTH COOTBETCTBYIOLIMU PEMOHT WIM IpaBKy. Ecim
yTeuka BO3JyXa WIM Ta3a MPOUCXOJUT Yepe3 BEHTWIb (KOPILYC, 30JIOTHHUK)
3ameHuTh BeHTWIb (o ['OCT 8107) y OeckamMepHbIX MHMH. YJaIUTh U3
IIPOTEKTOpA 3aCTPSBIIME B KaHABKAX ITOCTOPOHHUE npeaMeTsl [18].

B) Hanuuue B3myTHil OOKOBBIX CTEHOK CBUETEIBCTBYET O MOBPEKIACHUU
Kapkaca. BpiscCHUTHP NpUuYMHY M JUOO OTPEMOHTUPOBATH, JMOO 3a0paKoBaThH
MOKPBIIIKY.

r) Ilpy Hamuuuu NOBPEXKIECHUN, MPEBBIIIAIOIIUX IO CBOMM pa3zMepam
JIOTTyCKaeMble, MOKPBIIIKY 3a0paKkoBaTh.

1) [IpoBepuTh OCTATOUHYIO ITyOUHY PUCYHKA MIPOTEKTOpA MO UHAUKATOPY
M3HOCA, U €CJIM OHA MEHEE JI0MYCKaeMOM, TOKPBILIKY 3a0paKkoBaTh.

e) IIpoBeputh naBieHHE B IIMHAX M MPU HEOOXOJUMOCTH JOBECTU O
HOPMBI.

k) [IponsBecTn 6amaHCUPOBKY KOJIEC.
1.2.1 MoHTaXK, 1eMOHTAK NOKPBIIIKH

K pabote Ha cTeHae /Uis 3aMEHBI MIWH JOJKHBI OBITH JOMYIIECHBI TOJIHKO
CIeIMaaIbHO 00yUYEHHBIE M YITOJTHOMOYCHHBIC JIUIIA C SKCIIEPTHHIMU 3HAHUSIMHU.

PaboTa MMHOMOHTaXHOTO MTOCTA JEIUTCS Ha CIEAYIONINE YaCTH:

a) CHsTHE KOoJieca ¢ aBTOMOOWJISA,

6) OTpbIB OOPTOB UIMHBI OT 3aKPaWH U CMEIIEHHUE C MOJIOK 000/a:
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- [lonkatuth (HE TOJHOCHUTDH, TAK KaK, YPOHUB, MOXHO HAHECTHU TPABMY)
KOJIECO K IMIMHOMOHTaXXHOMY CcTeHIy. [lepen oTphIBOM OOpTOB OT 3akpawH 00012
HEOOXOJMMO CHSTh KOJIIAYOK WIIM KOJITAYOK-KIIOUUK, BBIBEPHYTH 30JIOTHUK U3
BEHTWJISI U BBIMTYCTUTh Ta3 WJIM BO3IyX W3 IIMHBI, CHATh BCE OaJaHCHPOBOYHBIC
rpy3uku [6,18].

- IlpuctaButh KOJMECO K pe3nHoBoMYy ynopy (S) pucyHok 1.1(A) ¢ npaBoi

CTOPOHBI IIMHOMOHTAKHOT'O CTCH/A.

Pucynox 1.1 - OTpbIB GOPTOB IMIMHBI OT 3aKPAUH U CMEIICHHUE C MOJOK

obona

- IlpucraButh ycTtpoicTBO ansi oTpbiBa 6opta (R) k O0pTy mIMHBI Ha
paccTosTHUU NPUOTU3ZUTENILHO OJIMH CAHTUMETP OT 3aKpauHbl 000/1a, TPOCIEAUTH,
YTOOBI YCTPOMCTBO HE JIaBUJIO HA 00JACTh PACHOJIOKEHUS BEHTHIIA (WK JaT4nKa
JaBJeHUs ). YIEeNUTh BHUMAHUE MOJOXKEHHUIO yCTpOcTBa A oTpbiBa 6opta (R),
KOTOPBIN JI0JKEH JIaBUTh Ha IIMHY, a HE Ha 000/1.

- Haxatp na nenans (U) ans Toro, 4To0bl BKIIOUUTH YCTPOWCTBO OTPHIBA
0opTa, U OTIYCTUTH €€, KOTJa YIop JOCTUTHET KOHIIA CBOETO JABMKEHUS WM KOTJa
POU30UIET OTPHIB OOPTA.

- Cnerka mpoBopaurBas MHUHY (KOJECO), MOBTOPSATH ONEPAIMI0 OTPhIBA MO
BCEUM OKPYXHOCTH M ¢ 00€MX CTOPOH IIMHKI (KoJjieca) 0 TeX Mop, Moka oda dopra
He OYIyT MOJTHOCTHIO OTZIETIEHBI OT TOJIOK 00012 pucyHoK 1.1 (B).

B) CHsITHE MOKPBIIIKK ¢ 0007a (pa300opTOBKa):
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- IlonoxuTh KOJECO Ha MOBOPOTHBIM CTOJI CTEHJA M HaxaTh nejanb (V)
JUISL PACXOXKICHHUS 3aKMMOB M 3axaTusi 00oma. YOeauTbCs B TOM, 4TO 0001
HaAEKHO 3apUKCUPOBAH 3aKUMaMHU.

- Hanectn Ha OOpT WMHBI CHENUAIBHYI0 CMa3Ky BO u30exaHHe
HOBPEXACHUN OOpTa.

- OnyctuTh MOHTaXHbIN WITOK (M) 10 TEX Mop, MoKa MOHTAa)KHas FOJIOBKA
(I) me OyzeT ycTaHOBJIEHAa Ha BEpXHEW KpoMKe 0007a, U 3a(UKCUPOBATH €€ MpHU
nomoum peryara (K). Ilpu 3tom pblyar OnOKHpyeTCs OT MEpeMelIeHUs B
BEPTUKAJIBHOM HAIIPaBJICHUH, B TO BPEMsI KaK MOHTa)KHas IOJIOBKA OTOABUHETCS
oT 000712 Ha pacCcTOsTHUE MPUOTUZUTEIHHO 2 MM.

- Ilocme Ttoro, kak MoHTaxHbIi mTOK (M) Oyzaer 3abnokupoBaH OT
NEPEMEIIEHUS] B BEPTUKAJIbHOM HAIIPaBICHUH, OTBECTU BPYUHYK) MOHTAXXHYIO
rosoBky (I) or oboma (mpuOAM3UTETHHO HA 2 MM) C TMOMOIIBI0 MaXOBHYKA,
PacIoJIOKEHHOTO Ha JIEBOW CTOPOHE FOPU30HTAIBHOTO phiyara (N).

- Jlonatko#i (T), BCTaBICHHOM MEXIy OOPTOM IIWHBI U TIEPEIHEH YaCTHIO
MOHTaKHOM T0I0BKH (1), mepemecTuTh OOPT MIMHBI B MOJOKEHUE HAJ MOHTaXHOU

rOJIOBKOW pUCYHOK 1.2.

Pucynoxk 1.2 - CHsTHE TOKpPBIIIKY ¢ 00012 (pa300pTOBKA)

r) MOHTaX MOKPHITITIKK HA 000 KoJyieca (3a00pTOBKa);

- IIpoBepuTh COCTOSIHME BEHTWJIS, €CJIM CTABUTCA HOBBIA BEHTUJIb.
Pa3ppiBbI W TpemMHBI PE3UHOBOrO KOpIyCa BEHTWJS, BIUSIONIME HA
FEpPMETUYHOCTh, HE Jaomyckarorcs. [Ipu 3ameHe cTaporo BEHTWJISI C PE3WHOBBIM
OCHOBAaHHUEM Cpe€3aTh €ro HOXOM M YIaJUTh U3 BEHTWIHLHOIO OTBEpCTUs. HOBBIN
BEHTHJIb CMa3aTh KOHCHCTEHTHOM CMa3Koil. BBecTM BEHTHIIF B BEHTHJIHLHOE

OTBEPCTHEC KOJIECa TaKHUM 06pa30M, YTOOBI KPOMKH OTBCPCTHA BOIIJIM B IIa3
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BEHTUJIS, & YIUIOTHUTEIbHBIE KPOMKUA BEHTWJISI TUIOTHO MPHJIETJIM K MOBEPXHOCTU
KoJjieca, oOecredynBas TE€PMETHYHOCTh COCAMHECHHS. MeTaTMYecKuid BEHTHIIb
BBEPHYTh B BEHTHJIbHOE OTBEPCTHE.

- YCTaHOBUTH KOJE€CO BEHTHJIEM (IIPU MOHTaXe KaMEpHOW IIUHBI -
BEHTWJIHLHBIM OTBEPCTUEM) «BBEPX» HA MOBOPOTHBIN CTOJ CTEH/IA U 3aKPEMUTH €rO0.
Cmazatp OOpTa MOKPBIUIKKA CHEUUATbHONM KOHCUCTEHTHOW CMa3KOW MJii TOTO,
4YTOOBI U30€KATh UX TOBPEKICHUS U 00JIETYUTh ONEpaIlii MOHTaXKa IITUHBI.

- COBUHYTH TOKPBIINIKY TaKUM 00pa3om, 4ToObI €€ OOpT oKazajcs HUXKE
nepeHe YacTM MOHTaXXHOW TOJIOBKM W CTall MPOTUB KPOMKU 3aJHEH YacTu
MOHTa)XHOM ToyioBKH [2,11].

- 3aBecTy 4acTh HIDKHETO 0OpTa MOKPHIIIKA B MOHTXKHBIN pydel 000aa 1
3a00pTOBaTh, BAABIMBAs OOPT IIMHBI PyKaMU B pydeil 00o/a KoJjieca U Ha)XaB Ha
nenans (Z) nnd BKIIOYEHHUS BpallleHUsT moBOpOTHOro croja (Y) Mo 4acoBoi
ctpeike. [IpogomxaTs 10 Tex mop, noka He OyAET CeliaH MOJTHbIA 000pOT KoJeca.
[Tpu sTOM cneauTh, YTOOBI OOPT HE OKa3bIBAI JABJICHHS Ha OCHOBAHHME BEHTUJIS
WM JaTYdK JaBJICHUS BO M30€KaHME IMOBPEXKIACHHUS OOpTa, BEHTWIS (JaTYMKa
JABJICHUS1) U JIJAKOKPACOYHOTO MOKPBITUS 000/1a.

- BcraButh e3n0Byr0 kamepy (IpU MOHTaXe KaMEpHOM IIWHBI),
peIBapUTENIbHO YOSAUBIINCH, YTO OHA HE MMEET JAe(PEKTOB. 3aBECTH BEHTHJIb
KaMepbl B BEHTUJILHOE OTBEPCTHE.

- AHanornyHBIM CcrocoOoM 3a00pTOBaTh BEpXHUU OOpPT, B cCiydae
KAMEpHOM IIMHBI, HE JIONMyCKas MOBPEXKIEHUs €30BOM Kamepbl pPUCYHOK 1.3.
[ToBOPOTOM TMOKPHIIIIKA OTHOCUTEIHLHO 000/1a COBMECTUTh OaJIAaHCUPOBOYHYIO
METKY Ha OOKOBWHE IIMHBI ¢ BEHTUJILHBIM OTBEPCTHEM (BeHTUIIEM). Jlomyckaemoe
HECOBIaJicHUuE £ 5 MM.

1) banancupoBka kosieca B cOOpe ¢ MTUHOM:

- CHSATB KOJIECO C MOHTQKHOI'O CTEH/Ia U MOJKATUTh K OAJIaHCUPOBOYHOMY

ctanky. O0wmuii B1a 6aTaHCUPOBOYHOI'O CTAHKA MPEJICTABIIEH HA pUCYHKe 1.4.
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1 - KJaBUIIHOE TOJIE W KpBIIIKA C sYedKaMH JUisl OalaHCHPOBOYHBIX
IPY3HKOB; 2 - ITOACTABKA 10 MOHUTOD; 3 - MOHUTOD; 4 - 3alIUTHBIN KOXKYX KoJieca
(momHAT); 5 - pblUar uid U3MEpeHHst AuaMeTrpa 0004a M PACCTOSTHUS MEXAY

CTaHKOM U 000710M; 6 - e1aib CTOTIOPHOTO TOPMO3a; 7 - KOHYC TJIABHOTO BaJia.
Pucynok 1.4 - O6mumii Buj 6a1aHCUPOBOYHOTO CTaHKA

- B 3aBucumoctu ot crocoba KperieHus Kojieca Ha aBTomoOuie (3a
[EHTPaJIbHOE OTBEPCTHE HJIM Ha OO0NTax) BHIOPATh MOAXOJAIINE LIEHTPUPYIOIIE-
3akuMHBIe ycTpoiicTBa (nanee — [13Y) u3 komruiekra crtanka [4,5].

- CMOHTHPOBATh COOTBETCTBYIOIIEEe 3Y TakuM 00pa3oM, 4TOObI Kpyrias
roJIOBKA BUHTA, BBUHYEHHOI'O B KOHLE KOHyCa IJIABHOIO Baja, Nomnaja B Ia3

KOpIyca 3a:KMMHOI0 yCTpoicTBa (nanee - 3Y), U 3aTSIHYTh 3a)KUMHOE YCTPOMCTBO

CTAXHBIM BUHTOM.
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- YCTaHOBUTH KOJIECO Ha CTaHOK. Jlo KpeIuieHus Kojieca Ha KOHYCE
[JIABHOTO Bajia OMNPEACIUTh IMUPUHY U TOCAJAOYHBIA JuamMeTp o00o1aa 1o
MapKUPOBKE Ha TOKPHINIKE W(WiIr) HA 000/€, BBECTH ATH JaHHBIC B MPOTPAMMY
cranka. Taxke, clieqys PYKOBOJCTBY IO 3KCIUIyaTalluM cTaHka (mamee - PD),
BBECTH: THI KOJIeCa, BAPUAHT YCTAHOBKHU TPY3UKOB Ha 000]I€, paCCTOSHUE MEXKITY
CTaHKOM U JICBOM 0aJaHCUPOBOYHOM ITIOCKOCTBIO.

- 3akpenuTh KoJieco BBIOpaHHBIM 3Y, 00ECIICYHB TOYHYIO IICHTPOBKY H
JIOCTaTOYHYIO 3aTSIKKY.

- Ilepen GanaHCHUPOBKOHM MPOBECTH MPOBEPKY PaaUATIBLHOTO M OOKOBOTO
OWeHHnil Kojieca, TaK Kak OOJBIINE BEIUYHHBI OWEHUN CBHUIIETEILCTBYIOT O
HEMPaBUJILHOM MOHTaXE IIHWHBI, YTO BOOOIIE HE TO3BOJIMT IPOU3BECTH
OamaHcupoBKy. [Ipu OTKPBITOM 3aIIUTHOM KOXYXE€ BKJIIOYUTH BpalleHUE KoJjieca.
[Ipy nmOCTHMKEHUW YCTAHOBUBIIIETOCS PEKHUMa OTKIIOYUTh NPUHYIUTEIHHOE
BpalllcHUE M BHU3YyaJbHO HaOMI0IaTh pajvalibHOC W OOKOBOE OHMEHHMs KoJeca,
Bpalaronierocs no naepuu [17,18].

- B cmydae 3ameTHBIX Ha Ty1a3 OWEHMI TPOM3BECTH WX H3MEPCHUS B
COOTBETCTBMH C METOAUKOH, €CIM BeIWuMHa OHEeHHH OKaxkeTcs Oosee
JOMYCTUMBIX 3HAYCHWM, TMOKPHINIKA WA 000J TOaJekKaT BBIOPAKOBKE H3-3a
HECOOTBETCTBUS TPEOOBAHUSM HOPMATUBHOM JTOKYMEHTAIIMH 110 OMCHUIO.

- B cayyae oTcyTcTBHS OMEHMI WJIM €CITUM WX BEJIMYHMHBI HAXOJATCS B
mpeaenax JoMycKa MPOBECTH JUHAMHYECKYIO0 OallaHCHPOBKY KoJjieca B cOope ¢
muHOM. J[s 3TOro  3amycTUTh HM3MEPUTEIBHBIM MK BPYYHYIO  HIIH
ABTOMATHUYECKHU TIPHU OMYCKAHUH KOXKyXa B 3aBUCUMOCTH OT BBIOPAHHOTO pPEXUMA
paboTHI.

- Ilo okoHYaHWW W3MEPUTCIBHOIO IMKJIA TPUBOJ ABTOMATHYCCKH
OTKJTIOYAETCs, BPAIICHUE KOJIeca MPEKPAIaeTcs, MOCcjae Yero OTKPHITh 3alUTHBIN
KOXyX. Ha sxkpaHe MOHUTOpA HHIUIIMPYIOTCS U3MEPCHHBIC BEIMUMHBI JUcOalaHCca
UL 00euX IUIOCKOCTEH OalaHCHUPOBKM W COOTBETCTBYIOIIME HAMPaBICHUS
MOBOPOTA KOJIECA B MOJIOKEHUE YPABHOBEIICHHOCTH.

- YcTraHoBUTH 0aaHCUPOBOYHBIE IPY3UKHU, YCTPAHSAIONINE TUCOATaHC.
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- [locne yCTaHOBKM I'Py3UMKOB MPOU3BECTU KOHTPOJBHBIA U3MEPUTEIIbHBIN
muki. Ecnu GanmaHCHMpoBKa KoJieca BBINOJHEHA MPAaBUIIBHO, TO HA MOHHUTOPE Ha
000MX MOJISIX MHIWKALUY NOSIBATCS HyIH U ukrorpamma OK.

e) YcTaHoBKa KoJieC Ha aBTOMOOMJIb MOCye OaTaHCUPOBKH.

1.3 lean u 3apaun BKP

[{enbro BBIMYCKHOW KBaTU(UKAIIMOHHONW pabOThI ABIAETCS MPOEKT 30HBI TO
JUIsL OpraHu3alli W PEMOHTa KOJEC W IIACCU TIPYy30BBIX aBTOMOOmieit. s
JOCTHKEHHUS LIETTH HEOOXOAUMO PEUIUTh CISAYIOUINE 3a1a4u:

a) IlpoBectu  mombGop  00OpyIOBaHMS,  pacyeT  YHUCICHHOCTHU
IPOU3BOJCTBEHHBIX pab0YNX, KOMIOHOBKY U ITaHUPOBKY 30HBI TO.

06) Paspaborate o00opymoBaHHS 7S CbeMa U TPAHCHOPTHUPOBAHUS
aBTOMOOUJIbHBIX LIUH.

B) PaspaboraTh HMHCTPYKIMIO 1O O€30MaCHOCTH KU3HEACATEIBHOCTH U
OXpaHe TpyJa, a TAKKe MEPONPUITHS 10 (PU3NYECKON KyJIbTYpEe Ha IPOU3BOJICTBE

r) [IpoBecTH TEXHUKO-3KOHOMUYECKYIO OLIEHKY KOHCTPYKIIUH.
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2 TEXHOJIOTHYECKASA YACTD

B TexHonormyeckoil 4acTu AMIUIOMHOTO IMPOEKTa HEOOXOAMMO PEIIUTh
BOIIPOCHI, CBS3aHHBIC C OMPEICICHHEM YHCJIa MOCTOB W KOJUYEeCTBA pPabovmX,
HEOOXOJMMBIX  TPOM3BOJICTBEHHBIX  IUlomaae mnyHkrta TO, a  Takke

chopMyTUpOBaTh MPEJIOKEHHUS 110 COBEPIIIEHCTBOBAHUIO padoT B myHkTa TO.
2.1 Pacuer rogoBbix 00beMoB pador TO

I'omoBoit 06beM pabor TO T,p,, yemd, ompenensieM C y4eTOM TOZOBOIO
npobera aBromobuneit L, u ynensHoi Tpynoemkoctu TO trp Ha 1000 kM mpoGera

JUISL KOKJIOM MapKu aBTOMOOUJIS:

L
Ty = 1050 “trps (21)
rnie L. - TomoBoit mpoGer aBTroMoOuel oqHONW MapkH (TI0 TabIuIe

1.1, wnampumep, i aBromoOminen KAMA3 L, =
2120424), xm;

trp - yaenbHas TpylnoeMkocTh TP aBTomoOuiiei ogHON Mapkw,
yen-y/1000 kM.

B cBowo ouepens ynempHas Tpynoemkocte TO t;,, 4exd/1000 xwm,

OTIpeIeTIACTCS:
tp =t -ky oy ks ky ks, (2.2)
roe  trp - HOpMATHMBHAs  yaedbHas  TpymoeMkocts TP (s

aBroMoOmteit KAMAS trp" = 8,5 [1]), uen-4/1000kmM;

ki - ko3hGdUIHMEHT, YUYHUTHIBAIOIIMA YCIOBHS SKCIUTyaTalluu
aBToMoOMJIer (s 3 KaTeropuu YCIOBUH JKCILTyaTalllH
s trp kg = 1,2 [1]);

koop - KO3 duIMEHT, YUHUTHIBAIOIIHMA MOAU(DUKAITHIO
MOABIYKHOT'O COCTAaBa,;

k; - k03(h(HUIHMEHT, YIUTHIBAOIINN MPUPOTHO-KIUMATHICCKYIO

30HY (JU1s1 30HBI XOJOAHOTO KiauMarta s trp ks = 1,2 [1]);
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ky, - xodbduimeHT, y4duTHIBaIOUIMNA TIpoOer aBTOMOOWICH C
HavaJia dKCIUTyaTalluy;
ks - Kko3(h(UUMEHT, YYUTHIBAIOIIUN MOIIHOCTh MPEIPHUITHS
(mmsa  mpeanpusitus ¢ A, = ot 100 mo 200 ex wm
TEXHOJIOTHYECKH COBMECTUMBIMHU TPYyMIamMu MeHee Tpex ks
= 1,05 [1)]).
Cpennuit k03O PUIIMEHT, YYUTHIBAIOIIUNA MOAUPUKAIIMIO TOABUAKHOTO
cocrasa ks, onpenensercs:

A. k.. +A_ -k, +A_ -k +A

: k

6a3 26a3 ST 2TAr cam 2cam criery 2cmern

k 2cp = b (2 . 3 )
n

1€ Agas, Avars Acans Acien - COOTBETCTBEHHO KOJMYECTBO 0a30BBIX,
TSAradyew, CaMOCBAaJIOB u
CIIeIMATM3UPOBAHHBIX aBTOMOOMIICH
JAHHOTO CEeMeWCTBa (IyIsi aBTOMOOWIICH
KAMA3 Ag=17, Aur = 9, Aca=11,
ACHeH:4)3 eﬂ;
Ka6as, Korars Kocaws Kocnew = COOTBETCTBEHHO K02 PUITUEHTHI,
YYUTHIBAIOIIINE MOAU(DUKAITUIO
MOABIKHOTO COCTaBa (11 aBTOMOOHIICH
KAMA3 k26a3:1a kzcale,ls, kzmr=1,10,
kZCHeH:1315 [1])>
n - KOJIMYECTBO aBTOMOOWJIEH OTHON MapKu
(mns aBTomobmiiet KAMA3 n=41), ex.
Torna ko3pHUIMEHT, yYUTHIBAIOIIWA MOIU(PHUKAIINIO TOJIBHKHOTO COCTaBa
koep OyneT paBeH:

A7 1+9-110+11-1,15+4-1,15

Kaop = 41

= 1,076 .

Hns ompenenenusi k, HeoOXoAMMO 3HATh «BO3PACT» aBTOMOOMUJIECH,
KOTOPBIN XapaKTepU3yeTCcs OTHOIIEHHWEM IMpolera C Hadaja SKCIUTyaTalluu K

npobery no KP. B kauectBe mpumepa, ompenenuMm pacdeTHbi mpober ao KP
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apromoomner KAMA3 wu B wurtore «Bo3pact» aTomoOunein KAMA3
skcruryarupyembix ATIL
Hopwmatusubiii npober aBromoOmist 10 KP Lyp kM, HazHauaem 1o [1] u

KOPPEKTUPYEM C YUETOM YCIIOBHM SKCILTyaTaIlUH:

LKP:LHKP Ky 'chp' Ks, (2.4)
e L% - HOpMaTUBHBIM TpoOer aBroMoOmiss ngo KP  (mis
aromo6mieit KAMA3 L":=300000 [1]), kM;
K; - xoapdunueHT, y4YUTHIBAIOIIUNA KATETOPUIO  YCIIOBHIA
skcrutyatanuu (s 3 kareropun s Lyp K;=0,8 [1]);
K, - xo3hdunment, yuutsBaronuii Mmoaudukanuio [1C (mis
aBTOOYCOB TSt Lyp;
K; - kod3duuueHT, yYUTHIBAOIMIMN KIMMATHYECKHUE YCIIOBUS

(n1s1 30HBI X001HOTO Kimmata i Lygp K53=0,8 [1]).
Cpenuuii  k03(PUITMEHT, YYUTHIBAIOMUNA MOAUGMUKAIINIO ITOABUKHOTO
cocrasa k,, onpenensercs:
A k26a3 +4,, k

+A4A -k +A -k

chp _ “oas 2mse - can "M 2cam cney M 2cney , (2. 5)

1€ Agas, Avars Acans Acienr - COOTBETCTBEHHO KOJMYECTBO 0a30BBIX,
TSAradyew, CaMOCBAaJIOB u

CIIeLIMATM3UPOBAHHBIX aBTOMOOMIICH

JAHHOTO CeMeWcTBa (IyIsi aBTOMOOWIIEH

KAMA3 As=17, Ayr = 9, Ac=11,

Acneu:4);

Ka6a3, Korars Kocaws Kocnew = COOTBETCTBEHHO K02 PUITUEHTHI,
YYHUTHIBAIOIIINE MOAU(DUKAITUIO

MOJABMIYKHOTO cocTaBa (11 aBTOMOOUJIEH
KAMA3 kyse=1, koean=0,85, Ky, =0,95,
Koenen=0,85 [1]);

n - KOJIMYECTBO aBTOMOOWJIEH OTHON MapKu

(s aBTomobmiret KAMA3 n=41), ex.



22

Torma cpeanuii  KO3(DPHUIMEHT,  YUYUTHIBAOMMA  MOAUDUKALUIO
MOJIBMYKHOTO COCTaBa Oy/ieT paBeH:

17-1+9-095+11-0,85+4-0,85

Koo 41

=0,92.

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

L./ Lgp=672805/176640=3,8,
T.€. 11 aBToMoomiieit KAMA3 L, = cbiie 2,00 Lgp.
Torpa ynenbHas TpyaoeMKocTs TP tHTp, yesr-a\1000 kM, 11 aBTOMOOMIIEH

mapku KAMAS3 cocTaBur:
th =85-1,2-1,076-1,2-2,1-1,05 = 29,03 4en-4/1000 kM.
CrnenoBatenbHO TO0BOM 00beM pabotr TP Trp, "em-u, mas aBTOMOOUIEH

KAMA?3 cocTaBur:

2120424
" 1000

-29,03=61556 uen-u.
Jlyist onpeneneHrs ro0BOTo o0beMa paboT MOCTOBOTO TEKYIIETO PEMOHTA
Trrp, geI'4, TONOBOM 00BEM padoT TP HEOOXOIUMO YMHOKHUTB Ha JOJIIO MOCTOBBIX
pabor:
T =T,-b

nmp

(2.6)

e byoer - J0OJISA MOCTOBBIX padboT (11 aBTomMoOueit KAMA3J
Buoer = 0,45 [2]).
Torna
T,p = 61556 -0,45 = 27700 dem-.

2.2 Pacuer uucJa nmocros TO

Hcxonubie naHHbIE:
- TO/I0Bas TPYAOEMKOCTh padboT moctoBoro TP Ty = 47198 yen-u;
- yuciio AHer paboTsl 30HBI TP B roay Hpr = 365 nH;

- YHUCJIO CMEH paboThl 30HBI TP c=2;
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- IPOAOJDKUTCIbHOCTE CMCHBI t, =8 4.

CcM

Ywucio moctoB TP Xt

T .n -
me — nmp 77c,w 7771 'Knn , (27)
ﬂp? ’ tC,\'l ’ P}’l ’ 7714
rie  m,- Kko3duimenr, YUHUTBIBAOIINI HEPaBHOMEPHOCTH

BO3HMKHOBEHHUS  OTKa3oB  aBTOoMoOWIs  (C  ydeTom
HEPAaBHOMEPHOCTH BO3HUKHOBEHHUS OTKa30B aBTOMOOMIIS
npuHumaem n, =1,25 [4]);

N, - KO3(h(OUIMEHT, YUUTHIBAIOIIUI J10JI0 PabOT BBHIOIHAEMBIX B
HauboJsee 3arpy>KeHHYI0 CMeHY (IIpU OJHOCMEHHOM pabore
306l TP 1, =0,6 [4]);

P, - 4Mcio pabouuMx Ha OJHOM IOCTy (MO TEXHOJOTUYECKUM
cooOpaskeHHsIM, C  y4eTOM THUIIAa  PEMOHTHUPYEMBIX
aBTOMOOMJIEeH mpuHuMaem P_=2.0), delr;

n,- KOIPOUIMEHT, YYUTHIBAIOIIMNA HUCIOJIB30BaHUE pPabOYero
BpeMeHH 1ocTta (miaHnupyem opranu3zoBatb Ha ATII
[EHTPAIN30BaHHYIO TOATOTOBKY IMPOU3BOJICTBA U TOITOMY
npunumaem n,=0,85 [4]);

K. - KO3(pOUIMEHT, YYUTHIBAIOIIMN Iepenadyy uacTd paboT
noctoBoro TP KoMIUIEKCY MOATOTOBKM IPOU3BOACTBA (IIpH
OpraHM3aliy LEHTPATU30BAHHOW MOJATOTOBKU MPOU3BOJICTBA
npunumaem K _=0,8 [4]).

Torna

_47198-0,6-1,25
" 365.8-2,0-0,85

0,8=35,7.
[Tpuanmaem X, = 6.
2.3 Pacuer unciaa padounx u miomageit mynkra TO

K mpousBoaCTBEHHBIM pabOYMM OTHOCATCA pabodyWe 30H U YYacTKOB,
HEIMOCPEICTBEHHO BBITIOJHSAIONINE Pa0OTHl MO PEMOHTY TOJBIIKHOTO COCTaBa.
PaccuntaeM HeoOXoauMoe (SBOYHOE) U IITAaTHOE (CIMMCOYHOE) YHCIO pabouuXx.
TexHomornyeckn HEOOXOIUMOE YHCIO 00ECIeUMBAET BBHIMIOJHEHWE CYTOYHOM, a

HITATHOE — FO0BOM MPOU3BOJCTBEHHON MporpamMMbl (00EMOB padoT).
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TexHonornueckn HeOOXOAUMOE YUCIO PabOUHX Py, el, ompenenseM 1o

dbopmye:
T
P .=—2ky, 2.8
m(6) dj ’ 111 ( )
pm
rnie  ®,, - TromoBoi 00bEM BpEMEHN paOOYEro MeCTa, Y.

B cBoto ouepenp rogosoit pona pabodero Mecra @, 4, ONPEEIACTC:

D =Tty = A oo (2.9)
rne  J,r - pexum pabotsl 308b TP B rony ([,:=365), nH;
teu - TPOJOIKUTEIBLHOCTh CMEHBI (t. = 8), U;
Tteoxp - UYMCIO YacOB, HA KOTOPHIE COKPALIAKTCA CMEHBI B
npeAnpa3IHUYHbIE W MPEIBBIXOJAHBIC JHU B TCUCHHUH
roja, 4;
>y - UYMCIO HPEANpa3IHUYHBIX M IPEABBIXOAHBIX JIHEH, B

KOTOpPBIE TNIAHUPYIOTCSI COKPAILIEHUS CMEHBI, JH.
[To TpymoBOMYy 3aKOHOJATEIHCTBY IPH PEKUME paOOTHI MPEATPUATHS 365
JIH. B TOJly COKpAIIICHUS HE TIJIAHUPYIOTCA.
CnenoBaTenbHo rogoBoi (o paboyero mecra @, 4, COCTABUT:

@, =365-8=2920 .

Texnonornuecku He0OX0IUMOE UUCIO PAOOUUX Py, YET, COCTABHUT:

47198
=——.0,8=12,9 4yei, npuHAMaeM P, = 13 geir.
"9 72920 P o)
B ToM uuciie no cMeHam: B epByI0 7 U BO BTOPYIO 0.
Crucounoe umcio paboumx P, denm, ompenmenseM ¢ y4eTOM TOJOBOTO

dbona pabouero BpeMeHHU:

T
P, =—"k (2.10)
(0]
14
rne @, - TromoBoi GoHI pabOYEro BpEMEHH, Y.

B cBoto ouepenp rogosoit oy padbodero Bpemenu D, 4, onpenensercs:
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u 40
ch = chM _(I[oo +ﬂ;{o +I[y3)'?,

rie @, - HoMHHaIBHBIA QOHA BpeMeHH pabovero Mecra, u;

oo - TOPOJOJDKUTEIBHOCTH  OCHOBHOIO  OTIyCKa (IS
ciecapeil Mo pPeMOHTY aBTOMOOWJICH YCJIOBHS Tpyna
HopMmasbHbIe U [, = 24 [4]), IH;

M - TOPOJOIKUTENBHOCTH JOMOJHUTEIBHOTO OTHYyCKa (1
pallOHOB MPUPABHEHHBIX K CEBEPHBIM [, = 14 [4]), 1H;

Hys - TOTEpH BPEMEHH IO YBAKUTEIBHBIM IpUYMHAM (C
y4E€TOM BBIIIOJHEHHA paboT MykuuHamu [, = 10 [4]),
JH,

40 - cpenHsAs NPOAOIKUTEIBHOCTD CMEHBI, Y.
6
Onpenensiem @), a1 ycinoBHid pabOThl B OOBIYHBIE paboune IHU WU

COOTBETCTBYIOIICH UM MPOJOJDKUTEIIBHOCTH CMEHBI, T.€. Ui [ pr = 249 nH U tey
=84 wiu Hpr =301 a1 u toy = 74.

ITpu A pr = 249 aH u tcy = 84 NpeyCMOTPEHBI COKpAIEHHs] CMEH Ha OJUH
yac B peJpa3JHUYHbIE JHH, Toraa Py, , u:
Doy = 249-8—-8-1=1984u
Torna ronooii ponx padoyero Bpemenu O, 4, COCTABUT:

@, 1984— (24 +14+10)- 20 _ 1664 .
6

CrnenoBartesibHO, CIIUCOYHOE YUCIIO pabounx B 30HE TP P, uen, cocTaBur:

=8 8= 227523 uen.
1664

AHanu3upyss JaHHBIE BBIYHCIEHUS MOXHO CHEJNAaTh  BBIBOA O
HEJI0CTaTOYHOCTH padbounx B 30He TP. Ciaeayer ykoMiuiekToBath 30Hy TP eme 5
VCIIOJTHUTEISIMA M UCKJIFOUHUTh U3 MPOLECCAa PEMOHTA BOJUTEIECH.

2
IInomane mykra mocrosoro TO F_, M, ompenenseM IO IUIOTHOCTH

pacCTaHOBKHU ITOCTOB:

Fmp:fa'me'Kna (211)
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2
rme f -  MaKCHMaJIbHas IUIOIIAIb IO aBTOMOOMIIEM, M
X - 4YHCIIO IOCTOB B 30HE;

K, - KO3(QQUIMEHT MIOTHOCTH PACCTAHOBKU IOCTOB (C YYETOM

Ha3HAUYCHHMS IIOCTOB M THUIIA aBTOMOOMIICH npuHuMaemM K = 6

[4]).
[Tnomans mox aBToMoOmeM f,, M, onpenensiercs o Gopmyre:
f =B,'L,, (2.12)
rae L,- nnmunaa aBTomoOwis (myist aptomoouns KaMA3-55111 L, = 8,1
[5D), m;
B, - mmpuna aBromoOuins (mis aBromoOunss KaMA3-55111 L, =
2,64 [5]), m.
Torna
f =8,1-2,64=21,06 M".
u

F, =216-6-6=777,6 M.
Pacuetnas mnomans 3ouel TP Oyner pasna F,, = 777,6 Mz, 410 OO0JIBIIIE
CyllIeCTByIOIIEH Iuromanu nox 3ony F,, = 576 m>. TlosToMy mpemnaraem
PACIIONIOKUTh 30HY Ha CYIIECTBYIOIIUX KaHABHBIX MOCTaxX, a TAK)KE Ha CBOOOIHOM

IUIOIIAAN MeXay 4 U 7 KOIOHHOH B niposete bB.
2.4 Ilpepsaraemas opranusanus padoor no TO aBromoouJeii

s obecneuenus TtpedoBanuit OT u Tb, ynydmienus ycioBui Tpyjaa,
MOBBIIICHUSI KayeCcTBa PEMOHTA, a TaK JKE€ COKpAIICHUS BPEMEHH HPOCTOS
aBromoOuieli Ha moctax TO mpemiaraeM OpraHW30BaTh Pa0OTHI CIIEIYIONTUM
o0pazom.

CornacHo IpOBEAECHHOTO TEXHOJIOTHYECKOro pacu€Ta aJisg nposeaeHust TP

Heo0XoauMo 6 ITOCTOB.
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[Ipensaraem ucnosnab30BaTh A BhIMOJHEHUsT paboT TO msATh KaHaBHBIX
TYHNMKOBBIX IOCTOB TPAHLIEMHOI'O THIIA PACIIONOXKEHHBIX B npojnere bB mexny
KoJloHHaMu | u 3, a Takke co3gaTh | HaMoOJbHBIA MOCT U PACHOJIOKUTH €r0 B
nponere bB, mexny komonamu 4 u 7.

Bbesn wu Bbie3an u3 30HBI TO ocymiecTBisieTcsl uepe3 BOpoOTa
PACMOJIOKEHHBIE MEXKTY KOJIOHHAMHU 3 U 4.

[IpeasiaraeM KMcnonb30BaTh MIMPOKYIO crienuanu3anuio noctos TO, pa3ous
UX YCIOBHO Ha Tpu rpynimsl. IlepBas rpynna OyaeT cocToATh U3 ABYX IOCTOB IO
TEKYyIIEMY PEMOHTY JABWTATENs, BKJIKOYAs CHUCTEMY IMHTAHUA, OXJIAXKICHHUS H
BBIMIyCKa OTpabOTaBImIMX Tra3oB. Tak Kak MOAXOA K PEMOHTUPYEMOMY HIIU
3aMEHAEMOMY JIBUTaTENI0 U BJIEMEHTaM CHCTEM HEOOXOAMM CHH3Yy U COOKY
aBTOMOOWJIS, TO MPEAJIaraéM OpraHu30BaTh padOTHI HA KAHABHBIX MOCTAX.

Bropas rpynma nmocroB TO aBTomoOmieil OyaeT cCOCTOSTh U3 Tpex
KaHABHBIX IOCTOB, HA KOTOPBIX OyayT MHpOM3BOJIUTH peMOHT uiu 3ameny KII,
CUEIUIEHUS], PYJIEBOIO YNPAaBIIEHUs, PEIYKTOPOB BEAYIIUX MOCTOB M KapJAaHHOU
NepeIayn, a TAaKXKe JIEMEHTOB X0JI0BOM YaCTH.

OcraBmMiics OJWH HANOJIBHBIM NOCT  MpejaraéM HCIOJb30BaTh s
PEMOHTa TOPMO3HON CUCTEMBI U 3JIEKTPOOOOPYIOBAHMUS.

Ha mocrtax BTOpOil rpyImmbl HEOOXOIMM MOABEM (BBIBEIIMBAHHUE) KOJIEC
oceit aBromoOwitst Ha BbicoTy 200-400 mm. C y4yeToM pacnpenesieHusT MaccChl
CHapsHKEHHOTO aBTOMOOMIIA 10 ocsiM (Macca aBTomoOminst KaMA3 oxoino 10 ToHH,
B TOM YHCJI€ Ha TepeHIon och - 4180 Kr u Ha 3aaHIOI0 TelekKy - 6090 kxr [6])
TPY30II0ABEMHOCTh KAHABHOTO TIOITbEMHUKA JOJKHA ObITh HEe MeHee 6090 kr. Jlis
oOecrnieueHnst 6€30MaCHOCTH BBIIIOJIHEHUSI Pa0OT MPOU3BOJIMMBIX Ha BBIBEHICHHOM
aBTOMOOUJIE TaKXe MpeAsiaraéM HCIOJIb30BaTh TEJIECKOMUYECKUE TOACTaBKU C
pPEryIMpyEMBIM BbIIBHKHBIM OpranoM B mpezaeinax ot 400 go 800 mm.

3anpaBKy Macjia B y3Jbl M arperarbl, C Y4Y€TOM OpraHHU3aluu
LEHTPAJIM30BaHHOIO MACJIOXO034/iCTBA IPEAJIAraéM OpPraHU30BaTh C IOMOIIBIO

MacCJI0pa3iaTO49YHbIX KOJIOHOK.
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CnuB oxJjaxaaroniel >KUIKOCTH MpejjaraeM OCYIIECTBISATh B KaHaBbl,
IpeBapUTEIbHO OCHACTHB MX CIIMBOM B KaHAJIH3AIHIO.

JUis TONHATHS KOJEC Ha TMOCTax IO PEMOHTY 3JIEKTPOOOOpYIOBaHUS U
AJIEMEHTOB TOPMO3HOM CHUCTEMBI MpEIaraéM HMCIOJb30BaTh Tapa’KHbINA JOMKpAT
IPY30I0ABbEMHOCTBIO HE MEHEE 3,5 TOHH.

J1J1st 3a1pecCOBKU U BBIIPECCOBKU IKBOPHEH HEOOXOAMMO CO3/1aTh YCUIIUE
He MeHee 300 kH. Jlns oOecrnedeHuss IEIOCTHOCTH JACTajiel pa3z0upaeMoro
COCIMHEHUS] M CO3JaHMS HEOOXOJUMOro YCIOBUS TNPEIaraéM MHCIOJIb30BaTh
npecc-CheMHHK, 00€CTICeYMBAIOIIUN HE0OX0IMMbIEe TPEOOBAHUS.

JUist cHATHS CTynwisl Kojeca B cOOpe C TOPMO3HBIM OapabaHoOM
HEOOXOMMO TPUIIOKUTHh ycuinue st cHsatus He meree 5000 H, obecmeuntsb
HEOOXOJIMMYIO BBICOTY IepemelieHus pabodero oprana ot 320 mo 560 MM, a
TaK)Ke MEpEeMEelICHHE CTYMHIbI ¢ TOPMO3HBIM OapabaHOM BJIOJIb OCH CHSTHS HE
menee 250 MM U ux ynepxkanue. lIpennmaraeM HCHoOJIb30BaTh CHEIUMATBHOE
YCTPOMCTBO, OOECIEeYMBAIOLIEE 3aXBaT 3a CTYIHUIy U YIOp C TNPUIOKCHHEM
TpeOyemMoro ycuius B 6ajiky MOCTa.

[Ipy cHATMM U YCTAaHOBKE peccopbl HAa  aBTOMOOWJIb BO3HHUKAET
HEY00CTBO, 3aKII0YaoIIeecs B 00eCeueHnu MoaxoAa K peccope cOOKy U CHHU3Y
aBToMoOmis. Ilpu cHATUM U ycTaHOBKE peccopbl (Macca peccopsl 250 kr [7])
BPYUHYIO JaXe JABYMSI MCIHOJIHUTEISIMUA CO3JIa€TCS HENOMYyCTHMasl Harpy3ka Ha
ucnonuuTenei (cornacuo TpeboBanusiMm OT Harpyska He JAODKHA MPEBBIMIATH 25
KI Ha ojHOro uenoBeka). Jlms oOecneuenust tpedoBanuit OT u ymoOcTBa
BBIMIOJIHEHHsI pabOT MpeJuiaraeM HCIONIb30BaTh CIEHUATbHOE YCTPOWCTBO C
Ipy30MOBEMHOCTEI0O HE MeHee 250 kr, oOecmeduBaroliee 3axBaT KaK MOYKHO
ONMKe K LEeHTYy peccoppl M €€ yAep)KaHhe, W UMEIOIIee BO3MOXKHOCTh
BEPTHUKAJIBHOTO MEepeMeIleHrs1 paboyero oprana ycrpoicrsa no Beicotre oT 400 10
600 MM, C y4ETOM BBICOTHI PACIIOJIOKEHHS PECCOPbI HA aBTOMOOUIIE.

PaboThl 10 CHATHIO, YCTAHOBKE U TPAHCIOPTHUPOBKE MOCTOB BBI3BIBAIOT

TPYAHOCTH B CBSI3U ¢ MX O0ibmIoil Maccoii, 6onee 800 kr [6] . Ux cHATHEe U
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YCTaHOBKY MpejaraéM MpoU3BOJUTh MyTEM MOJHITHS aBTOMOOWJIS KpaH-OalKon
Y BBIKATBHIBAHUS MOCTA U3 MOJI aBTOMOOMIIAL.

V3nel u  arperatbl, TpeOyromMe€ TPAHCIOPTUPOBKH, MpeiJiaraem
MIEPEBO3UTH Ha TEIEKKE IPy30N0AbEMHOCTBIO 500 K.

JUisi cMa3Ku y3J0B TpPEHMs IUIACTUYECKMMHM CMa3KaMH 4epe3 Mpecc-
MAacCJICHKH, npeayiaraem UCIIOJIb30BaTh COJINJIOJIOHATHETATEN c
AIEKTPOMEXAHUYECKUM MIPUBOJIOM, CO3JIAIOIINM AaBiicHue He MeHee 6 MIa.

MoliKy y3JI0B mpeajiaraéM IpOU3BOAUTE B IEPEIBUKHON BaHHE, pa3MeEphI
KOTOpO# o0ecrieyaT Norpy>KeHre B MOIOIIMN PacTBOP MEJKUX Y3JIOB U J€TajeH.

JIns  KOHTPOJSA  3aTSKKM  KPENEXHBIX  COCAUHEHHM  IIpeaiaraeM
UCITI0JI30BaTh JUHAMOMETPHUECKYIO PYKOATKY € npeaenoM usmepenus ot 0 ... 150
H-m.

JUist OTKpy4YMBaHMsSI W 3aKpy4yMBaHUSI TaeK KOJEC HEOOXOIUMO CO31aTh
MoMeHT nopsiika 15-20 xr-m. [6] . [Togxoa Kk aBTOMOOWITIO TIPU 3TOM HEOOXOIUM
cooky. Mcxoas u3 BBHICOTHI MOJHSATHS aBTOMOOWIISA M PACIOJIOKEHHUS TaeK Kojeca
Ha aBTOMOOMIIe pabouyuii OopraH raiikoBepTa JOJKEH NMEepPEeMENIaThCsl M0 BHICOTE B
npeaenax ot 500 mo 900 mm. Jlnms obGecrnedeHuss BO3MOXXHOCTH HCIIOIh30BaTh
raiikoBepT JUIsl OTKPYYMBAHUS U 3aKpy4dMBaHUA Taek kosiec aBromoOusen KpA3,
KamA3 0oH 10mKEH MMETh BO3MOKHOCTh CMEHBI TOPLIEBOTO KIIKOYA IOJ Pa3MeEpPbI
raeK KoJieC pa3HbIX aBTOMOOUJICH.

[Ipu paboTax CBSI3aHHBIX C OTKPYYMBAHUEM M 3aKPYUYMBAHHEM Taek
CTPEMSTHOK pPeccop, HEOOXOIMMO co3daTh MOMEHT (peryiupyemsbrii) ot 30-60
Kr-M[6], Ipy 3TOM MOIXOJ K aBTOMOOUITIO OCYIIECTBIISIETCS CHU3Y U CBEPXY U IpHU
BBICOTE PACIIONOXKEHUs raek oT ypoBHs nojia oT 400 mo 900 mMm. [lyist oGecrieueHus
tpedoBanuii Th u OT, ynoOGcTBa BBITIOHEHUS paloT, Mpejiaraem s JaHHBIX
paboT MPUMEHATH TAKOBEPT, 00ECIICUNBAIOIINI TTOIXO0/ K TailkaM KakK CBEPXY TaK
U cHu3y. BricoTra mepemernieHus paboyero opraHa raikoBepTa JOJKHA OBITh B
npenenax ot 400 o 900 MM, a MakCUMaJIbHBII MOMEHT 3aTsSKKU Oojee 60 Kr-M.
[Tpu npoBeneHnn padboT MO CHATHIO U YCTAHOBKE KOJIEC MPEIaraeM MCIoiab30BaTh

CIICHUAIIM3BUPOBAHHYIO TCJICKKY JUIA CHATHA MW YCTAHOBKH KOJICC. C y4uceTOM
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BBICOTBl PACMOJIOKEHHSI BBIBEHICHHOTO KoJieca aBTOMOOWJIS, TeJIeKKa JI0JKHA
ObITh  O0OpyZOBaHa TMOABEMHO-3aXBATHHIM OpPraHOM, 4YTO OOeCrneYnBaeT
yAep:KkaHue Kosieca Tmpu cHATHUM. [loabeMHO-3aXBaTHBII OpraH JOJDKEH
nepemeniaercs 1o Beicote B npeaenax 100-300 MM 1 UMETh Ipy30110bEMHOCTD HE
MeHnee 200 Kr, rpy30M0gbEMHOCTh HA3HAYAEM C YUETOM MACChI 3aIHUX CIIAPEHHBIX
koJjiec A paHoit 200 kr, uto obecnieunBaet BoinoHeHue Tpedbopanuit OT u Th, a
TaKke yJ100CTBO BBITIOJIHEHUS padoT.

Jns  ymnopsilo4eHHOTO  XpaHEHUs  CHATBIX  KOJEeC, IpeajiaraeMm
yCTaHaBJIMBATh CHATHIE KOJIECA B KACCETHI.

CnuB Maciia U3 MOCTOB IpeJjiaraéM OCYIIECTBISATb 4YE€pe3 BOPOHKH,
CMOHTHUPOBAHHbIE HA CTEHE KaHaBbl, HA IIAPHUPHO-TMIOBOPOTHOM KPOHIITEHHE U
COCIMHEHHbIE C LEHTPaJIbHBIM MAacJONPOBOJOM THUOKMM TpyOONpOBOAOM
(mmaHroM). DTO MCKIIOYaeT HEOOXOIMMOCTh TMEpPEeHOCa €MKOCTEH C MaciioM U
BEPOSITHOCTh €T0 pa3JivBa.

OcranpHbie PabOTBI HAa BCEX TOCTAX TAKXKE MPEAJIaraeM MaKCUMAaJbHO
MEXaHHU3UPOBATH 110 AHAJIOTUH.

BriOpannble 10 chpaBoyHMKaM U Kartajgoram [7, 8] rapaxHoe
obopynoBaHue, OPTTEXOCHACTKA U UHCTPYMEHT JIOMOJIHUTEILHO TIOI0OpaHHBIE IS
30HbI TP 1 npuBeens! B Tabnuie 2.1.

Tabnuua 2.1 - [lepeuenb 000py10BaHUsA, OPTTEXOCHACTKY U UHCTPYMEHTA

HanmenoBanne Tum, XapakTepucTuka Kon.
Monens
1 O6opynoBanue
1.1 TToxbeMHUK 111 TPY30BBIX aBTOMOOMIIEH Cobcr.  |[IpuBog rumpo- 5
H3TOT. MEXaHUYECKUH,
rPY30IM0BEMHOCTh
6,5 T, Hyax=1600MM
1.2 YerpolicTBO a1 3aMEHbI IIKBOPHEN Cobcr.  |[lepensuxHoe, ¢ 1
U3TOT.  |TUIPONPUBOIOM,
ycuiaue Ha mToke 18
kH, xox mrokxa 100
MM
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[Tponomxenue Tadauibl 2.1

1.3 I'alikoBepT [1s1 raek KOJec rPy30BbIX
aBTOMOOMIIEH

H-303M

DneKTpoMexaHu-
YECKUH, MepeIBU-
KHOM, M,;=250..
300 Hwm, BvICOTaA
o0cmy>)KUBaHUS
H,=500...1000MmMm

2

1.4 Tenexxka AJig CHATHS M YCTAHOBKH KOJIEC

M-115M

HanonpHas, rpy-
30[0/IbEMHOCTh
250kr, BBICOTA
o0cmy)KUBaHUS
H=200 mm

1.5 TalikoBepT mJig raek CTPEMSHOK peccop 3-X U
2-X OCHBIX aBTOMOOUIIEH

n-319

[lepenBuxHOi,
AJIEKTPOMEXaHHU-
YEeCKUH,

M,,=360...600HM

1.6 Tenexka aJisi CHATHUSL U YCTAHOBKHU PECCOP

[1-241

C pyuyHbIM
MIPUBOIOM,
Q= 150k,
Hno=170mm

1.7 Macnopa3znatouHasi KOJOHKa

169M

[Tpou3BouTENHHOCT
b 3 JI MHH.

1.9 YcrpolicTBO 11 CHATHUA CTYIUILL KOJIEC

CoOcTB.
HU3TOT.

Hn=500...1000 mm,
YCWJIME Ha IITOKE
Pur=5xH

1.10 ToMKkpaT rapaxHbIil

T-12

MexaHu4ecKu,
BBICOTA MOJbEMA
300MMm

2 TexHoIIOrHM4YecKas u OopraHn3alioOHHasg OCHACTKa

2.1 IToxcraska mox aBTOMOOMIIE

I1-238

Teneckonnyeckas,
H,=400...800 MM,

2.2 Tenexxa 7151 TPAaHCIOPTUPOBKH arperaTos

P-535

Kapkacnas, Q=0,8t.

2.3 ConenonoHargeraTeib

HunAT-390

[lepenBuxHOi,
AJIEKTPOMEXaHHU-
yeckuii, P=6MIIa,
N=0,6 xBT.

2.4 TloxcraBka o IBUTATEND

Co0. usror.

Mertannuueckas,
KapKacHas

2.5 BopoHka aJig cnuBa Macia

CooOcr.
W3IOT.

Huametp 200MmM,
IIapHUPHO-
IOBOPOTHASI.

2.6 bak nna cbopa oTpaboTaBiiero Macia

CooOcr.
WU3TOT.

[lepenBrxHOi,
METATUUECKUM,
V=100 i

2.7 bak ansa cOopa oxJiaxaaromein KuaKoCTH

CooOcr.
W3TOT.

[TepenBuxHOM,
METaJNIMYSCKHI,

V=60 1.

2.8 Bauna gi1g MOHKH aeTajei

5162 IIC

[TepenBuxHas,
V=0,4M>
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[Tponomxenue Tadauibl 2.1

2.9 Kaccera q1s1 xonec Cobcr.  |Ha 4 xoneca 2
U3TOT.
2.10 Bepcrak OPI'M68 |Merannuueckuii, 3
c tucamu, Hiyso™
100Mm
2.11 Ulkad ayns vHCTpyMEHTA CobOcr.  |Merammudeckui, 2
W3rOT.  |MOJIOYHBIN
2.12 Ctennax 1jid CMEHHBIX IIOAXBATOB CobOct.  |MeTanauueckuid, 1
M3rOT.  |IOJIOYHBIN, HA 6
pPEeIMETOB
2.13 Tenexka ciecapsi aBTOPEMOHTHUKA P-633 [lepenBuxHasi, 5
MeTaJuInuecKasi, C
ALUKaMU TIOJT
KJIIOUH
2.14 Tenexka ciecaps mno pemonty| M-537 |llepenBuxHas, 1
AIEKTPOOOOPYIOBAHUS MeTajuInuecKas
2.15 Ynop nop kosaeco CobcT MeTananyeckun 12
U3TOT
2.16 IloxapHbIi KT Cobct Ha 6 npeameroB 1
U3TOT
2.17 Slmuk ¢ meckoM CobcT O0peM=1.5M3 1
U3TOT
3 UnctpymeHT
3.1 KoMniekT HHCTpyMEHTa aBTOMEXaHUKa N-131 |Ha 6 HaumeHOBaHuUi 10
3.2 PykosiTka TUHAMOMETPHYECKAs] 13IM  |IIpenen nusmepenus 7
1o ILIKaje
150...0...150HMm,
1eHa aenenus (II.1.)
10 Hm
3.3 llITaHreHUUPKYJIb e I-npenen 5
1,2 u3mepenuit 0...
125mMm, m.a. 0,1 MM
2-nipenen
HU3MEpEHUI
0...160mMm
3.4 TTpubop asst MPOBEPKHU PYIEBOTO YIIPABICHUS K-402  |PyuHnoii, 2
MEXaHUYECKHI
3.5 JIuHeiika 1151 MPOBEPKHU CXOXKICHUS KOJIEeC KHN-8929 |Mexanuueckas, II.1. 2
Imm, penen
U3MepeHus 2 M
3.6 ITpubop ass MpOBEPKH HATSHKEHUS PEMHEH [ITTHP-100 |[dnamna3on 2

n3MepeHus nporuda
0...30 MM,
Jnanazon
peryaupyemMoro
yeunus 20...100 H




3 KOHCTPYKTOPCKAS YACTb

3.1 Hasnauenune u KOHCTPYKUHSA NPHEN0cobIeHHS

Hasmavenue u KOHCTPYKIWS NpHCIIOCOONEHMA U CHATHA W TPAHCIOPTHPOBKH
KOJIEC TPY30BbIX aBTOMOOUIIEH

[Tpucniocobnienne npeHA3HAYEHO CHU3UTH TPYAOEMKOCTH IIPH 3aMEHEe KOollec
aBTOMOOMIICH W JAPYTUX TyTeM CHIKeHWS (PU3MYECKUKX HATPY30K NpH 3aMeHe, CHATHH
¥ TPAHCIIOPTHPOBKE KOJeca Ha MOCT PEMOHTA.

[Ipucnocobiienne npeacrasisier cobod CBApHYH pamy, YCTAHOBJIEHHYH) Ha
IIOBOPOTHBIE OTOPHEIE KOJeca M OCHALIEHHYI0 PaMKOH ¢ BHHTOBLIM IIOIBEMHBIM
MexaHusmoM. IpHBoI MexaHH3Ma PYYHOH, TOPMOIKEHHE PAMKK C [PY30M MPOUCKOLUT
3a cyeT s(derTa caMOTOPMOKEHHS B BAHTOBOIA Mape.

O6umit Bux npucnocobieHus npuseneH Ha pucyHke 3.1. CHOpoUHBIH Yeprex
IpeJICTaBNeH Ha Juctax 4,5 rpadguueckoi yacTy.

Pama npeactasnaer coboil cBapHylo KOHCTPYKLIMIO U3 iuBemicpoB N 8 u N6 u
cransHoro nucta. OcHosanme pambl C-obpassoit dopmsr w3 msemiepa N § ¢
BBaPCHHLIMH ILIOIAKAMHA 111 KPETLJIEHUS OMOPHBIX Koltec. B momepeunne ocHOBaHMs!
MMEIOTCA BBAPEHHBIE BTYJIKH /Il KPEILTEHHs BUHTOBOTO Mo IheMHuka. Harmpagsiomas
AT MONBUAKHOIO KpoHIITeka Takke C-o0pasnoit hopmbl cBapena us wsennepa N 6 u
HMEeT (DPe3ePOBKY BEPTHKAIbHLIX HAIPABIAIONIMX U8 ABVOKEHHMS POJNHKOB
MOJBUKHOTO KponuTeHHa. Ilomepeynas moska nanpasisionell yculeHa CTAILHOM
monoco, sakphiBatoiie C-00pasHBll NpoQuIb wWBenepa A0 IPAMOYrONBHHKA, ©
BBAPEHHBIMU Pe3L0OBLIMU BTYIKAMH UL KPEMICHUA BHHTOBOIO MoXbeMHuka. C
OCHOBaHHEM paMbl HAMPABILAOLIAL COSAUHIETCA HOCPEACTBOM CBAPKH.

BuntoBol nopkemuuk npejcrasiuser coboii cBapHOH KOPMYC C YCTAHOBICHHBIM
BHYTPH BHHTOM M KOHMYECKO# nepenayeil. BUHT omupaercs B MOANSTHUK, C APYTOH

CTOPOHBL OlUpaeTcs Ha BTynKy. KoHHYeckoe Koleco 3aKpellIeHO Ha BUHTE IINOHKOM.

BAE 230303 30 2TKC 000000 113
Mam.| flucm | Ne doxysmenma Modnuce | Qama Jlumepa Nucm JTucmos
Faspot_eo i1 | Gf [0521) { BEMHLK 0199 CHAMUA U T 1 7 20
Mposepun | Xaguash PH F‘/}/ﬂ‘—’ 03.21 é/[;’??HHG’ﬁKU KO/BE Kf;;ﬂ;iigﬁy
. KoHmp. {Xaguiod PH = 103.21 ¥ !
gme_ P iﬁgﬁjgﬁ ,xrj(“ /‘g S o3z ﬂﬁﬂ?ﬂMﬂﬁUﬁEﬂ b6272-08y zpynna
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BpalllcHUe BUHTAa OO0ECHEYMBAET MEPEIBHKEHUE CONPSDKEHHOM TalKu U
KPOHILUTEHHA BBEPX U BHU3.

[TonBWXHBIN KPOHIITEHH MpencTaBisieT co0oit 2 L - 00pa3HbIX MIaCTHHBI,
COCIMHEHHBIX MPSAMOYTOJbHBIMU TpyOamu. C BHEIIHUX CTOPOH KPOHUITEHHA
pa3MelleHbl 2 Mmapel poiukoB, B L - BeICTyme 3akperieH mnoBopoTHbld C -
00pa3HbIil KPOHIIITEHH-TTPUEMHHK KoJIeca.

[IpueMHMK KoJsieca BBIIIOJHEH U3 TPYObl U MMEET 2 KOHCOJIM, Ha KOTOpBIE
OIMMPAETCs KOJIECO IIAacCH MpH padbore mpucnocodienus. KoHconn npeacTaBisior
co00i1 OCH NEPEMEHHOI'O CEUEHUs, IPUBAPEHHBIE K TpyOe NMpUEMHHUKA KoJieca, C
YCTAHOBJICHHBIMM Ha BTYJIKaX NPUEMHBIX LuiIvMHIApax. [IpmemHble LUIMHIPHI
oOecrneuynBaroT BpalleHHE Kojeca IIacCH JJi COBMEILEHUSI OTBEPCTHIl B KoJiece U

CTyInIMIEC MacCH IprU MOHTAXXEC KOJIECA MIaCCH.
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Pucynox 3.1 — Ilpucnocobnenue 1ist CHITHSI-yCTaHOBKH U
TPAHCIIOPTUPOBKU Kosieca aBToMoOuist KAMA3

1 — pama, 2 — TOABEMHUK BUHTOBOM, 3 — KPOHILTEWH MOABUKHBIN, 4 — KOJIECO

OIOpHOE
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Pucynok 3.2 — [logbeMHUK BUHTOBOM
1 — xopmyc, 2 — KpblIllIKa Kopityca, 3 — BUHT, 4 — KPOHILTENH, 5 — BTYJIKA,

6 — KOHMYEecKas 1IecTepHs, 7 — KOHUYEeCKas IEeCTepHs, § — Baj, 9 — pyKosTKa

)

Pucynox 3.3 — IloaBHKHBIN KPOHIITENHH

| — HanpaBastomas pamsl, 2 — KPOHIUTEHH MOJBUKHBIN, 3 — IPUEMHUK KOJeca,

4 — neranp-npeIOXpaHUTEND, 5 — TPY30BOM BUHT, 6 — raiika BUHTOBOM Iepeaadn
Oco0eHHOCTBIO KOHCTPYKLIMH SIBIISIETCSA OrpPaHUYUTEID
I'PY30II0ABEMHOCTH, BBINIOJIHEHHBIN B BUJE Pa3pyLIacMOU JAETaId U Pa3MELICHHbIN
Ha MOJBWKHOM KpOHIITEWHE. Tak Kak rpy3000AbEMHOCTh BHUHTA 3HAYUTEIIHBHO
MPEBBIIIAECT MPOYHOCTh KOHCOJIEH, JUIsl M30eKaHUs pa3pylIeHUsT KOHCTPYKIUU B
CIy4a€ HENpaBWJIBHOM JKCIUTyaTallMd (HampuMep, NpH MOIbEME Ipy3a,
MPEBBIIIAIONIETO JIOMYCTUMBIA MO TEXHUYECKON XapaKTepUCTUKE) NPUEMHHUK
KOJIEC IIPOBEPHETCS HA CBOEH OCHU U CHELUUAIBHBIM BBICTYIIOM PAa3pYyLIUT JI€Tallb-
[IPEIOXPaHUTEIb. OCTAIL-IIPEAOXPAHUTEb BBINOJHEHA B BHUAE INIACTHHEI,

BBAPEHHOW B KPOHILTEHH.
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3.2 Pacuersl, NOATBEP:KAA0IIHE PA00TOCIIOCOOHOCTH
[TpunumaeM 1151 pacueta maccy rpysa 350 kr.
Touka NpUI0KEHUS YCUIIHS OT Ipy3a — UM KOHCOJIH.

Cxema KOHCOIM TIpUBEEHA HA pUCYHKE 3.4

¥
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Pucynok 3.4 — PacueTHast cxeMa KOHCOJIM U IMOJBUKHOTO KPOHILTEHHA
OnpenenumM Bec rpy3a, AEUCTBYIONIETO Ha KOHCOJIb [2,4,7,17,18]:
Q=Myg (3.1)
rae M — macca rpysa, npuaumaem 350 kr;
g- YCKOpEHHe CBOOOIHOTO MajieHust, mpuarMaeM 9,81 m/c’, Tora;
Q=350-9,81=3433 H = 3,43 kH
N3rubaromuii MOMEHT OT pacdeTHOTo rpy3a B Tocke C:
M=Q-/ (3.2)
rae [ —miedo AeicTBUs Beca rpysa, u3 ueprexka 330 mm= 0,33 Mm:
M =3,43-0,33=1,13 xkHwm.
[IpynuMaeM Marepuasn Bajla KOHCOJM — cCTajb 25, TepMooOpaboTka —

HOpMaJIM3alMsl, PEXUM HarpyKeHHs — cTaTuueckuii, Toraa [o] =180 MIla.

Onpez[eJmM HCO6XOI[HMBII>1 MOMCHT COIIPOTHUBJICHUSA CCUCHHA KOHCOJIM 110

bopmyie:
W= m (3.3)

L1310’ Hy

= T 6,3%10°
180*10° Ia

JlnameTp Bayia KOHCOJIM ONPEACIINM 10 (HopMyJIe:
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d =310w (3.4)
d =10%6.3%10° =0.0397 = 39, 7um

HpI/IHI/IMaCM AUaMCTp BaJjia B OIIaCHOM CCUCHHUU 40 MMm.

[IpoBepka BTyJIOK KpEIUICHUs MPUEMHHUKA KOJIeca K IMOJIBHKHOM paMKe Ha

cpe3. YcaoBUe MPOUYHOCTH Ha cpe3 uMmeeT Bua [15]:
4* F
T:—ﬂ'*dz*ng[rd] (3.5)

rae F — nonepeunas cuia, H;

d — ntuameTp BTYJIKH, M;

N — YKUCJIO MIIOCKOCTEN Cpe3a;

T, IOIyCKaeMO€E HaIpsKeHHe MaTepuaia najiblia Ha cpes, [1a.

[Tpunumaem d=0.032 M, F= Q= 3,43 xH, n = 2, maTtepuay BTYJKHU— CTalb

40X HOpMaM30BaHHas, T,=1150 krc/em™=1,15%10° ITa, momyumm:

%k %
__4%3.43 12000:2,13*106176131,15*1081761
7%0,0322 %2

Takum o6pa30M, YCJIOBHEC ITPOYHOCTH HA CPE3 BBIITOJIHACTCA.

[IpoBepka BTYyJIOK KPEIUICHHs MPUEMHHUKA KOJIeca K TMOJIBHKHOM paMKe Ha

CMSTHE. Y CIIOBUE ITPOYHOCTHU HA CMATUC UMECT BU/!:

" o] (3.6)

rae F — nonepeunas cuia, H;
d — ntuameTp BTYJIKH, M;
t — IIMpUHA TOBEPXHOCTH CMATHS, M;
G, JOMyCKAaeMOE HaNpsKeHUE MaTepuaa naiplia Ha cMstue, [1a.

[Tpuaumaem d=0.032 m, F=3,43 kH, t = 0.012, maTepuan neranu — craib
09I'2C, 6,=1650 krc/cm’=1,65-10° Ila, momyumm:

%k
o= 3,43%1000 =4,47*%10°ITa <1,65*10° [1a
0,032 *0,012*2

Takum 00pa3om, yCIIOBHE MPOYHOCTH HA CMSITHUE BBITIOTHSIETCS.

OnpenenuM Harpy3Ky Ha pOJIMKH MOJBHKHON PAMKHU.
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YPaBHCHI/IC pPaBHOBECHA NMCCT BHU:

R,*0.200 = 0*0.441

OTkypa HailieM peakiuio B pojuke B:

0.441
R, =—""%
502 ©

_0.441

R 5 *3.43 =7.56xkH

B

B kadecTBE pPOJIMKOB HCIOJB3YIOTCA LIApUKOBblE mogmunHuUKA N305 ¢
BHYTPEHHUM JIMAMETPOM 25 MM. BBINIOJHUM MPOBEPKY OCEW POJIMKOB HA Cpe3 U
cMmsrtue [13].

[Tpuaumaem d=0.025 m, Rg= 7,56 kH, n = 2, marepuan ocu — ctaip 40X
HOpMaJIn30BaHHasl, T,=1150 KFC/CM2=1,15*108 [Ta, nomyuum:

__ 4*7,56*1000
7%0,025% %2

=7,70%10° I[Ta <1,15*10° I1a

Takum 006pa3om, yCIOBHE MPOYHOCTH HA CPE3 BHITIOTHSICTCA.

IIpoBepka ocelt pOIMKOB MOABUKHOW paMKH Ha CMSITHE.

[Tpuaumaem d=0.025 m, F=7,56 xH, t = 0.012, maTepuan neranu — cTaib
40X , 6,=3000 krc/cm*=3,0*10° Ia, MOJTYYHM:

o= 3,43*1000
0,032 *0,012*2

=1,26*10" ITa <1,65*10° I1a

Takum 006pa3om, ycioBHE MPOYHOCTU HA CMSITUE BBITIOJIHAETCS.

Pacyer npuBoaa BuHTA

Tak xak mOpPHUBOJ TNPUCHOCOOJIEHUS PYYHOH, MPUHMMAeM MapaMeTphbl
IPUBOJIA COMIACHO PEKOMEH AU JIJIsl PYYHOTO MPUBO/A KPAHOB U MOABEMHHUKOB:
yCWINE Ha PYKOATKe MexaHm3ma — He Oomee 15 xr (150H), ckopocts pykwm
pabouero He 6osiee 1 M/c.

[IpunsTas pykosiTKa IpuBOJa BUHTA MMeeT 1iedo 180 mm, Torna yrioBas

CKOPOCTBh BXOAAIICTIO BaJja KOHHUYECKOM nepcaadn COCTaBUT:

COZE (3.7)
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rae V — oKpyXHasi CKOpOCTh pyKH pabouero, nmpuHumaem 1 m/c,

R — paguyc pykostku (1ieuo), m, coctapiset 0,18m.
1

w=——=5,56
0,18

MuHuManbHOE EPEAATOYHOE YHUCIO PYYHOTO MTPUBO/IA:

_9Q
Uy, = N (3.8)

P
rae Fp — ycunue Ha pykosiTke OJbeMHHKA OT pyku padouero, H.

% 3
U, - 3,43*10

=229
Y 150

MomHocTh pyyHoro npusosa [12]:

(3.9)
N=F;*V

N=150*1.0= 150 Br.
Pac4yer rpy30B0ro BUHTa M €ro NpuBoAA

OnpenenyuM BHYTPEHHUIN AMAMETP BUHTA U3 YCIOBUS IPOYHOCTH:

_ |40
d= 72'*0.7*[0] (3-10)

rac [G] — OOIIYCKACMBbIC HAIIPSAKCHUA CKATHA JIA MaTCpuala BUHTA, IPUHUMACM

g ctainu 35 80 MlIla.

%
d= 1730 _ 0,000
3,14%0.7#80*10

Takum 00pa3oM, MUHUMAaJIbHBIA JTUAMETP BUHTA IO YCIOBHUIO IPOYHOCTU
coctaBut 9 mmMm. J{ns BuHTa npuHuMmaeMm pe3b0Oy Tpam 26x5 'OCT 9484-81 mar
BUTKOB S = 5 MM, BHYTPEHHU JTraMeTp pe3bonl d; =21 mm.

Onpenenum KIIJ[ nepenauu, npuHrMasi MaTepuail BUHTA- CTalb 35, Taiku
— CTaJlb.

VYroa nogbeMa BUHTOBOM TuHUHU [9]:

S
w*d,

tan(f) = (3.11)
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5

tan(f) = 312731 0.076
p=4,33"
VYron tpenus npu =0.12:
tan(p) = 0,12
p=6,84"

PaboTa 3a o 060pOT BUHTA:
A, =Q0*r*d, tan(f + p) (3.12)
A, =3430*3.14*21tan(4,33+6.84) = 44683 H * mm

Paborta 3a oguH 000pOT BUHTA, HEOOXOAUMAs JJIsl TPEOIOJIEHUS TPEHUS Ha

TOPLIEBOM YaCTH BUHTA!

2,0 d)
-

3 po (3.13)

riae d; u d, AmaMeTpsl onopel BUHTA, IpuHUMaeM d;=26mm u d,;=18 Mm.

~2,3430%0,12%(26' ~18°)

S T = 222682H * aum

A,

[Tone3nas paborta noabemMa rpysa:
A, =0*S (3.14)
A, =3430*5=17150H * mm

KIIJI BunTA:
_ AH
) (3.15)
3 17150 3
Ts = 42683+ 222682
Taxum o6pazom, pacuetnsiii KI1J] BunTa cocrasmusier 6 %.
OnpenenuM HEOOXOIUMBIN KPYTSIIIUH MOMEHT [5]:
A, + A
Ty=—"—- (3.16)

¢



41

I7ie () — YroJl IOBOPOTa BUHTA, 32 KOTOPBIM coBepiIniach paboTa, T.e. OJUH 000poT

QO=2T:

446834222682
T, = =42552H * um =42,6H * m
2%3,14
PaccunTaem BHHT HAa IPOYHOCTH M YCTOMYHMBOCTD
[TockonbKy BHMHT SIBISIETCS T'PY30BbIM, HEOOXOJUMO MPOBEPUTH €r0 Ha
YCTOWYMBOCTh. JJIMHY BUHTA peBapUTENbHO NpuHuMaeM: [ =0,6M.
Pannyc nnepuuu BUHTa
4
4

i=¥=5,25*103ﬂ4

= (3.17)

I'ubkocTh BUHTA:

A== (3.18)

0,6

TSaseioe

Tak kax ruOkocts A>100, TO pacdyeT yCTOHYMBOCTH BeleM 1o ¢dhopmyrie

Ditnepa:
T’E*J
P = e (3.19)
rie E-momyns ynpyroctu, Tla, mrs cramn E=2,1%10' 'Tla:
J - MOMEHT MHEpLHH MOIEPEYHOro CeYEHNs BUHTA, M~
MoMeHT uHepIuu onpeaeaum mo Gopmyse [2,5]:
_7 d14
64 (3.20)
4
J= 3.14 (6(2021) =9,55*10" "

KpI/ITI/I‘ICCKa}I CHJIa:
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b _31472,1*10"%9,55*10°

- G = 54982H

Bec koneca maccu cocraBiusier Q=3430 H, 4TO MeHbIIE KPUTUUECKOU

CHJIBI, TIOATOMY Jie(hOpMallii BUHTA HE IPOU30UTIET.

Pacuer ceyeHusi BUHTA HA MPOIYHOCTH

HopmanbpHoe HamnpskeHue BUHTA:

Q__40

O = — =
ok =g d? (3.21)
4*3430
Oy =——————=9,90*10°I1a
“3.14%0.021°
KacarenbHoe HanpspkeHue
MKP
Typ =———
KpP 0,2*d13 (322)
Tep =L63= 23,0%10° ITa
0,2*0,021
[IpuBeneHHOE HANPSIHKEHUE:
Opp =\ Oy + 4% T, (3.23)

O p =/9,90% +4%23,0° =47,01%10° [1a = 47,01MI1a

VY cioBue npoyHOCTH BIMOJIHAETCH, T.K. [6] = 80 MI]a.

PaccunTtaTh OTKPBHITYI0O KOHMYECKYIO 3y0UaTylo rnepejady MpuBOJa BUHTA.

Mounocts P=150 BT, yrnoBasi ckopocTh Bedyllero Bala ;=5,56 pan/c,

NepeaTouHoe Ynucio 2,6.

OmnpenenuM yrioByl CKOPOCTh BEJOMOIO BaJia:
@
o, = 5 (3.24)

HOI[CTEIBI/IB SHAYCHUS, ITOJTYyINM:

0, = S===12,14

OmnpenensieM HOMUHAIBHBIN BpaIlalomui MOMEHT:
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M, =N o150 oh
' w, 5,56

rae N — MOIIHOCTh Ha BeAyIeM Baiy, BT;

VYrasl ACIUTCIIBHBIX KOHYCOB!

0, = arctan (lj = arctan (%j =21,04°

u

5, =90-5 =68,96°

Pacuer nepenauu Begem no gopmyie [8]:

2,36 % M * K * y *sin( )
z¥y*[o]ryk

m=3

(3.25)

r71e M —MO/JTyJIb 3aLETUICHUS, MM;

M — nepenaBaembiit MOMeHT, H*MM, Ha Baiy mecTepHU WM KOJieca;

K — ko3¢ dunienT Harpysku;

Y — KO3 PUIUEHT, YUYUTHIBAIOLIUN YMEHBIIIEHHE MOMEHTA COMPOTUBIICHUS
OTacHOTO ceueHus 3y0a B OTKPBITHIX Mepeayax u3-3a u3Hoca, NpuHuMaem 1,5;

B — yron HakiioHa 3yObeB (i1 npsiMo3y0oit nepenauu § =0);

Z —4ucIo 3yObeB TOTO KOJieca, 0 KOTOPOMY MPOU3BOJIAT PACUET;

y — k03 duiment Gopmel 3y0a;

[6] — momyckaeMoe HampspkeHue u3rnba, H/mm’;

Y — K03 GUIIMEHT IUPUHBI IO MOJTYJIIO;

K — KO3((UIMEHT, YYUTHIBAIOIIMI MOBBIIIEHUE NPOYHOCTA HA H3TUO
KOCO3YOBbIX KOJIEC [0 CPABHEHUIO € MPSAMO3yObIMU, I IPAMO3YObIX Kosec k=1,0;

Pacuet mapameTpoB 3alieINICHHs BEJIEM I10 IIECTEPHE BEAYIIEro Baa.

[IpunumaeM yucio 3yObeB mectepHu z=12

Kosddumument  Harpy3ku  npuHUMaeM  Kak  JUIE  KOHCOJBHOTO
pacnoioxeHHoro kojeca: K=1,5;

Koaddunment dhopmer 3yda y = 0,371 1715 IpuBEICHHOTO YKCiIa 3yObeB;

12
z=———=1
cos(21,04)

b

KosdduimeHT mmpuHbl 1o MOAYIIIO ONPEIETUM U3 OTHOIICHUS:
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B z B 12 B
v 6*cos(5,) 6%*cos(21,04)

9

Jlonmyckaemoe HanpspbkeHue n3ruda s cranu 40 Haitnem: [c] =165 H/MMZ;

HOI[CTEIBI/IB SHA4YCHUS, ITOJTYyINM:

* *100 * * * i
_i/2,36 0,027*10° *1,5%1,5 sm(O):O’33

B 12*0,371*%165*5,57 *1
[IpuHUMaeM MOAYJIb KOHCTPYKTHUBHO M3 CTAaHAAPTHOTO psiga m= 4 MM.

BHeniHee KOHYCHOE pacCTOsSIHUE:
R =0.5%m *\/z} +2z2 =0,5%4%12° +31° = 66,48 um
JlnuHa 3yo0a:
b=¥,*R =0,4%66,48 =27mMm.
riae y, =0,4 ko3 PUIMEHT MWUPUHBI 10 AUAMETDPY.
BHewmHui nenurenbHbli AUaMeTp LIECTEPHHU:
d,=m,*z =4*12 =48 um
Cpennuil nenuTenbHblil TnaMeTp MIECTEPHU:
d, =2*(R,*0,5%b)sin* 3, (3.26)
d = 2(66,48*0,5 *27) *0,359 =38,04mm
CpenHuil nenuTenbHbI TUaMeTp KoJeca:
d,=d *u=38,04*2,6=98,90
CpenHuii OKpy»HOM MOJTyJIb:
dy 38,04
12

z

=3,17 Mmm

1
KosdduimeHT mupuHbl MEeCTEPHU MO0 CPEAHEMY TUAMETPY YTOUHHM:

b 27

Ve =

= =0.71
d, 38,04

Baemnne AUaMCETPbI BECPIUINH SY6LCB MCCTCPHU U KOJICCA:

d,, =d,+2m, *cos(5,)=48+2%4%0,93 =53,92

d,, =d,2m,*cos(,)=98,90+2%4%0,359=101,18
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OmnpenensieM cuibl, I€HCTBYIOIINE B 3allCINICHUU:
OxpyxHas cuna:

M %2 27%2
d, 38,04*10°

Pt = =1418H

PanuanbHas 118 mecTepHu:
Pr = Pt*tan(20°) *cos(S,) = 1418%0.36*0.93 = 482 H
OceBas 17151 IECTEPHHU:
Pa = Pt*tan(20°) *sin(5,) =1418%0.36*0.359 = 185 H
OnpenenuM nuaMeTpbl  OOJTOB, KpEMSNIMX MOJABMXKHYIO paMKy K

KPOHILTEIHY BUHTOBOrO NoabeMHHKa.. KoadduiimenT TpeHus: moABM>KHON paMKu

o ctanb (ctanb no cranu) f=0.1.. Jlano F=Q=3,43 kH, h=452 MM, |=66 mm.

s

=
R
3 " " s
e — - . ———
] e .

v - r-{ - . B _J‘_ﬁ’ ::
:;*"%a',wﬂ e er A
.__F o .

Pucynok 3.5 - Pacuetnast cxema 60JATOBOTO COETUHEHHS MOABMKHON PaMKH U

Ir el 4
L ——

KPOHIITEI{HA BHHTOBOTO KOJIECHOTO CheMHHUKA
OceBast BHEITHSIS cUJia, TPUXOAIIAsACS HA HanOoJiee Harpy>KeHHBINH OOJIT,
ompenensercs mo Gopmye [2]:

P=%*cos(a)*(tg(a)+%+ 2>;h

) (3.27)

rac z —4uciio 0onTOB KpCIUICHUA CTOﬁKH, IMPpUHUMACM Z:4, Torjga.

3,43 1.2+2*0,452
0,1 0,066

P * cos(%) * (tg(%) + ) = 22,04k H

OmnpenensieM TOMyCKaeMbIe OCEBbIE HATPY3KHU JJISl 3aTAHYTHIX OOJTOB MpHU
HEKOHTpoJiupyeMmon 3aTsikke. [Ipunumaem 60Tl M10 M3roTOBIIEHHBIE W3 CTAIU

35, ¢ nomyckaeMoii Harpy3koiu Ha 6oaT 23,5 kH.



46

3.3 be30nacHOCTDb KU3HEeAeSITeJIbLHOCTH M OXPaHa Tpyaa

3.3.1 Paspaborka cucTeMbl MeEpONPUATHI MO oOecHeYeHUI0
0e30IacHOCTH TPyAa

TexHuyeckue u OpraHu3alMOHHbIE MEPOIPUATHS IO OXpaHE Tpyia

AnMuHUCTpanusi — OpeanpuAtvs — (TJaBHBIA — MHXKEHEp,  HAYaJbHUK
IPOU3BOJCTBA) 00s3aHBl pa3pabaTbiBaTh MEPONPUATHS IO OXpaHe Tpyla u
NoOMBaTbCA MX BBINOJIHEHUS OT pabounx. PaOoune o00s3aHBI NPOXOAUTH
pa3nuyuHble MHCTPYKTaXH Mo TexHuke OezomacHocTu coriacHo 'OCT 12.0.004-
90CCBT [10,20].

[lo xapaktepy ¥ BpPEMEHHM MPOBEACHHUA HMHCTPYKTAXKU paboOyux
NOJpa3feIsAI0TCs Ha:

- BBOJHBIN, IPOBOJAST C BHOBb NPUOBIBIIMMHU pabOYUMU, CIYKAUIUMHU U
WH)XKCHEPHO-TEXHUYECKUMHU PAOOTHUKAMH, C HAIMPABICHHBIMH JJIS MPOXOKICHUS
IPOU3BOJCTBEHHON IPAKTUKYU CTYACHTAMU;

- TEPBUYHBIM WIM HMHCTPYKTaX Ha pabodyeM MecTe, IPOXOAST Bce
NPUHATHIE HA paboTy paOOTHHKH, MPOIIEANINE BBOJHBIA MHCTPYKTAXK, a TaK K€
pabouue, nepexoasIue ¢ OAHOr0 Buja padoT Ha Ipyrou;

- TIOBTOPHBIN MHCTPYKTaX MPOBOJAAT CO BCEMU paOOTHUKAMU, HE3aBHCUMO
OT KBaIM(UKALMKM U CTaka pabOThl HE peXe OJHOIO pas3a B LIECTb MECALEB, a
BBITNOJIHSIOUINE Pa0OThI C MOBBIILIEHHON CTENEHBIO OMACHOCTU — HE PEKE OJHOT0
pasza B TpU Mecs1a;

- BHEIUIAHOBBIM MHCTPYKT@XX HPOBOAAT IPU NEPEBOAEC WIN IEPEXO]e
pabodero Ha BBINOJHEHHE NAPYroro BUAa pabOT, MpU BBHIMNOJIHEHHH paboOT B
YCIOBUSIX TIOBBIIIEHHON OMACHOCTH, H3MEHEHUM TEXHOJIOTMU TPOU3BOJCTBA,
3aMEHE WM BBOJIE B KCIUTyaTalll0 HOBOT'O 00OPY10BaHUSI.

K peMoHTy u 0O0OCIyXKMBaHWIO aBTOMOOWIEH JOMYyCKAalTCAd JHUUA,
IpoUIeIIINe CHENHAIbHOE OO0y4YeHHUE, OBJAAEBIIME NMPAKTUYECKUMHU HaBbIKAMU
0€30MacCHOCTH BBINOJHEHUS padOT W TMpOLIECIIIME BBOJIHBIM, a 3aTeM W

MHCTPYKTaX Ha paboyem Mecte. [lepen HauamoMm paboThl ciecapb JOJKEH
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MPOBEPUTh HCIPABHOCTHL OOOpPYJIOBaHUS W HHCTpyMeHTa. Bce KpenéxHble,
MOHT@)XHO - JEMOHTaXHbIE pabOThI, omepanmuu HEOOXOJAWMO BBIMOTHATH B
MOCJICIOBATEILHOCTH, YKA3aHHOW B TEXHOJOTWYECKHMX KapTax. B HUX OJKHBI
OTpaXXaThCs MPABUIBHOCTh M OE30MACHOCTHh BBITIOJHEHUS COOTBETCTBYIOIIUX
oTiepalnii, a TaK K€ yKa3aHbl MPUMEHIEMbIE WHCTPYMEHTHI M MPHUCIIOCOOICHUSI.
TexHosornyeckre KapThl JOJDKHBI OBITh BBIBEIIEHBI Ha pabodyeM MecTe.
O6opynoBanne HEOOXOAUMO pPACIOJIOXKUTh TakK, YTOOBI pabouyuil MEHbIIE
MepeMEIIICS 10 YYACTKY B X0J1€ TEXHOJIOTUUYECKOT0 MpoIiecca.

OcHOBHBIEC 0053aHHOCTH aIMUHHUCTPAIIMHU IO OXpaHe Tpy/ia

O0s13aHHOCTH AAMUHHUCTPALIIH:

- COOJTIOICHHE TPYIOBOTO 3aKOHOIATEIhCTBA;

- BBIMIOJIHEHUE TIPEANUCAHUM MHCTIEKITUH TTPO(COI030B;

- yTBepXKAeHUEe HHCTPYKIHiA 110 Th /1t OTAebHBIX BUIOB padoT;

- CBOEBpEMEHHOE o0ecreueHre pabouux CreroaeK a0,

- JIMYHOE YYacCTHE B PACCIICIOBAHWU HECYACTHBIX CIY4YaeB C THKETBIM
HCXOJIOM.

Oobecnieyenne 0€30MACHOCTH PadOTAINMX MNPH IHKCIUIyaTalMd M
00CJIy;KMBAHUM 000PY/10BaAHUS

B mpomecce akcmtyataniuu  000pyAOBaHUS —ydacTKa HEOOXOIUMO
BBITIOJTHEHHE Cieayromux Tpedbopanuit 6e3onacHoctu coriacHo ['OCT 12.3.002-
75CCBT [20]:

- pabouuii, oOCITyKMBAIOIIUN 000pyJ0BaHUE BEIET HAOIOJEHHE 3a €To
COCTOSIHHEM; CIIEJUT 32 CMa3KOW TOJIITUITHUKOB, YTOOBI TTPOKJIAJIKK U PA3TUIHBIC
YIUIOTHUTEIBHBIE YCTPOUCTBA OBUTH B MOPSIAKE;

- CJICIUT 3a COCTOSTHUEM MPUBOJIHBIX YCTPOUCTB;

- TIPOM3BOAMTCS CMa3Ka, YMCTKA W PEMOHT MBWKYIIUXCS dYacTed Ha
OCTaHOBJIEHHOM 00OpYI0BaHUH;

- IpU IIyCKe 00O0py0BaHMS paboyne ONMOBEIIAIOTCS YCIOBHBIM CHUTHAJIOM

(CBETOBBIM HJIM 3BYKOBBIM);
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- HEOoOXOAMMO TOJb30BATHCS HCIPABHBIMU TIEPEHOCHBIMHU JIAMIIAMH
(manpspkeHueM He Bbite 12B) u a5exkTpoobopymoBaHuEM.

Obecneuenne 0€30MACHOCTH NPU PEMOHTE 000PYI0BAHUSA YYACTKA

[Ipu pemoHTe 00OpYyHOBaHMS yd4acTKa HEOOXOJUMO  COONIOAAThH
CJIeIyIOIME Mepbl 0€30MTaCHOCTH:

K peMonTy o06opynoBaHHs AOINMYCKalOTCS JMIIAa HE MoJjoxe 18 er,
IpOLIEAIINE MEAUITMTHCKOE OCBUJICTEJIbCTBOBAHMUE, 00y4EeHHBIX o
COOTBETCTBYIOIIEH IPOTrpaMMe.

[Ipu peMoHTe 000pyHOBaHMS HEOOXOAMMO TOJIB30BATHCA CpPEICTBAMHU
WHIUBUTyaJIbHON 3alTUTHI.

[Ipu mocTanoBKe 0OOPYJOBaHMS MUTAIOLIETOCS IEKTPUUYECKHUM TOKOM Ha
PEMOHT, HEOOXOMMO CHSThH HAIpPSHKEHUE Ha IYCKOBBIX YCTAaHOBKAaX, BBHIBECHUTH
makat "He Bximtouats! PaGoTtaroT moan".

J1eKTPO0€e30NaACHOCTh

Ha ywacTke 1 yMEHBUIEHUS BO3MOXKHOCTH IOPAKEHHS JIIOAEH
IIEKTPUYECKUM TOKOM, HEOOXOIUMO U IOCTATOYHO BBINOJHUTH OPraHU3aMOHHO-
TEXHUYECKUE  MEpONPUSITHS 1O  YMEHBIICHHIO  OMNAaCHOCTH  IOpaXXeHUs
anekTpuyeckuM TokoM, corsiacao 'OCT 12.1.019-79CCBT [10] .

JUist  3amuThl  MepcoHana OT MOPAKEHHS] DJIEKTPUYECKHM  TOKOM
UCIIOJIb3YIOTCSI:

- 3aIUTHOE 3a3€MJICHHE, CIIy)Kalllee JUIsl YMEHBLICHUS HANpsLKEHHS, MOJ
KOTOPBIM MOXET OKa3aThCsl KOPIYC OJJIEKTPOOOOpPYAOBAaHMS, €CIM Ha HEro
IPOU30IIIJIO 3aMBbIKAHUE TOKA;

- 3alIUTHOE OTKJIKOYEHHUE AJIEKTPOJBUTATENCH M AJIEKTpOaIapaTypbl IpH
MOMOIIIM ABTOMAaTUYECKUX BBIKIIOUATENEH;

- TIOHWXEHUE HANPSIKCHWsT B ceTax a0 12B, s mwuraHus pydHbIX
NEPEHOCHBIX JIAMIT;

- OJIOKMPOBOYHBIE YCTPOMCTBA, KOTOpPbIE MCKIOYAIOT BO3MOXHOCTD

IMPOHMKHOBCHUA YCJIIOBCKA B OIIACHYKO 30HY WM YCTPAHAKOT OIIACHOCTL €TI0
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HNOpPAXEHUsI, MPENATCTBYIOT  HENPaBWIbHBIM,  ONACHBIM  JIEUCTBUSAM  C
KOMMYTallMOHHBIMU amlfapaTaMy U 3a3eMIISIIOIIMMH YCTPOICTBaMH;

- JUIst "HOUBUYaTbHOW 3aIATHI HCTIOJIB3YIOT:

- CpeAcCTBa M30JILUU 4YelloBeKa (AMDJIEKTPUUECKHUE IE€pPUaTKH, TaJIOIIH,
W30JIMPYIOLINE KOBPUKH );

- MHCTPYMEHT W MpPUCHOCOOJEHUS MNpu paboTe IMOJA HaNpsKEHUEM:
U30JIMPYIOIINE KIIEIIH, JJIEKTPOMHCTPYMEHT C U30JUPYIOLIUMU PYKOSITKAMU;

- npubopel M TPUCTIOCOONICHUSA [JIsi OOHApYXEHUS HANpPSDKEHUS U
U3MEPEHUI 1101 HAaIIPSHKEHUEM;

- mpubopel M TPUCIIOCOONCHUS NS OOHAapYKEHUS HE LEJIOCTHOCTU
U30JISIIIMOHHOTO MaTepHana;

- IEPEHOCHBIE 3a3E€MIICHHUS;

- IPEAOXPAHSIONINE CPEACTBA IS HHAWBUYaTbHOM 3aIUTHI pabOTAIOIINX
(3aILMUTHBIE OYKH, CIIELUAIbHBIE PYKABULIbI);

HeTtokoBenymue 4YacTH TEXHOJOTUYECKOTO OOOpYyIOBaHUS, KOTOpHIE
MOTYT OKa3aThCs MOJ HANpPsOKEHUEM IMPHU HAPYLICHUH 3JIEKTPUUYECKOU H3O0JISALUN
COEUHSIOTCA C KOHTYpOM 3a3€MJICHHUS. 3aUTHOE 3a3€MJIEHHE OCYILECTBISAETCS
BEPTHKAJIBHO TOTPYXKEHHBIM B TPYHT CTadbHBIMU TpyOamu amamerpoM SOMm,
JUTHHOM 2,5 - 3M.

3a3eMIIUTENH COEIUHAIOTCA APYr C APYTOM M MAarucTpajiblo KOHTYPHOIO
3a3eMJICHUS UAYIIETO BJIOJIb CTEH MOMEIICHHUS.

Mepb! 60pbOBI C TPOU3BOCTBEHHON NBLIBIO U BPEAHBIMU TOKCHYECKUMHU
BEIIECTBAMHU

B nensix cHuKeHHs ypOBHS MbUIA TPOU3BOJUTCS CUCTeMaTndeckas yoopka
€€ co creH M O00OpyAOBaHMsS IPHUMEHSETCS JIOKAJIW3alus HCTOYHUKOB
IBLIEBbIICTICHHS.

IKOJIOTHYHOCTh

B 30He Tekyliero peMoHTa BOJA HCIOJB3YETCS AJIi MONKU arperatoB

aBTOMOOWJIS U JIETAJIEH.
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JIns OYMCTKM MCIIOJIB30BAHHOW BOJBI IPU MOWKE arperatoB U JeTajieu
npuMeHsieTcss ycraHoBka «Kpucramm». IIpuHunn naHHOM CHCTEMBI OCHOBAaH Ha
TOM, 4YTO BOJBI IIOCJII€ MOWKM  TIOCTYIIAET B CHEHHUAIBHYIO KaMmepy, TIe
orcrauBaercsi. HeTsiHble IPOAYKTBI OTAEISAIOTCSA, UX COOMPAIOT U OTIPABISAIOT
Ha pereHepauuioo. Bopa mneperekaer B APYryr0 Kamepy, [I€ OYMINAECTCSA
OKOHYATEJIBHO U IOCTYNAaeT BHOBB JJII MOMKH arperaros.

B nmpouecce pemoHTa arperatoB, IpH JA€(PEKTOBKE ONPEAEIAIOTCA
0oTpaboTaBIIMEe W HETOJHBIC NETald, a TaK K€ MCIOJb30BAHHBINA OOTHUPOUHBIN
MaTepuall.

B nensx 3amuThl OKpYKaronen Cpepl, MpeaIaracTes:

- oTpaboTaBIIME€ M HETOAHbIE AETald, KOTOpble HE MOJIeKAT PEMOHTY,
clelyeT caaBaTh Ha CKJIAJ YTHISA, OTKyJa OHHM CIEIYIOT Ha IIyHKT IpueMa
METAJII0JIOMA;

- HCIIOJIb30BAHHBIE OOTHPOYHBIE MaTEpUaJIbl XPaHUTh B CIIELUAIBLHOM
METAJIINYECKOM SIIIUKE, a 10 MEPE HAKOIUJIEHUS CIABATh B KOTEIbHYIO B KAUECTBE

HCTOITHOTO MaTepHania.
3.4 ®uznyeckasi KyJbTypa Ha MPOU3BO/JICTBE

[Ipou3BOACTBEHHAss TMMHACTHMKa KaK >3JIEMEHT HAay4YHON OpraHu3alnuu
TpyZJa JOJ>KHA MacCoOBO U IMPOYHO BOWTH B PEKUM TPYAOBOTO AHSA. Eil oTBOAUTCS
poJib MPOUTAKTUYECKOTO CPEJCTBA MOJACPKAHUS BBICOKOH PabOTOCIIOCOOHOCTH
Ha TMpoTsKeHUU pabodero mHs. CeueHOBCKUMN (PEHOMEH AaKTHUBHOTO OTIbIXa -
BAKHOE YCIOBHE i1 IUIOJOTBOPHOM  MHTEJUIEKTYaJlbHOM  JEATEIIBHOCTH.
MHOro4YucieHHble HayYHbIE JaHHBIE CBUJIETEIBCTBYIOT O TOM, YTO YEPEIOBAHUE
YMCTBEHHOTO TpyJa C BBINOJHEHHEM (PU3UUYECKHX YINPAKHEHUU U TOBBIMIAIOT
CONIPOTHUBISIEMOCTh OPraHW3Ma ASMOIMOHAIBHOMY CTPECCY M MPEayNPEXKICHUIO
nporeccamu, paboTol aHANU3aTOPOB, TOUHBIMU U OBICTPBIMH IEHCTBUSMU U T.1.

OcHoOBHOE Ha3HaYeHUE (PUBNYECKUX YIIPAKHEHUM, KOTOPBIE UCTIOIB3YIOTCS
B IIpoliecce TpyAa, - CHIDKEHHE mpodeccuoHanbHOro yromseHus. OkxasbiBas

OJarOTBOPHOE BIIMSHHUE HA OPraHU3M padOTAIOLIEro, (PU3NYECKUE YMPaKHEHUS
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pEryaupyloT MO3roBOoe U TNepudepudeckoe KpoBooOpamieHue. MpllieuHble
JBIDKEHUS CO3/IaI0T OTPOMHOE YHCJIO HEPBHBIX UMITYJIHCOB, KOTOPhIE 00OTAIIAI0T
MO3T MacCOM OUTYIIEHUH, CIOCOOCTBYIO YCTOMYMBOMY HACTPOECHHUIO.

BaxHO yuuThIBaTH BHUABl TpyAad, KOTOPHIE OTJIMYAKOTCA CTEHEHBIO
bu3NYecKol Harpy3Kd OOJBITUM HEPBHO-TICUXHYECKAM HAIpsiKeHUEM (3TO
npodeccun neparora, Bpaya, MH>K€Hepa, YYEHHOTO U T.11.).

[lo cremeHn  (Qu3UyeCKOW AaKTUBHOCTM U BEJIMYMHE  HEPBHO-
MICUXOJIOTUYECKOTO HAMPSDHKEHUS BBIJCISIIOT MEIUIIMHCKUX PaOOTHUKOB, TPYI
KOTOPBIX CBSI3aH C OOJIBIION OTBETCTBEHHOCTBHIO 3a MNPUHSTHE MPABHIBHOTO
pelieHrs, B OCOOCHHOCTH TPYA XHUPYpProB, OTIMYAIONIUNCA BBICOKUM HEPBHO-
SMOIMOHAJLHBIM HAMPSHKEHUEM U JUTUTEIbHBIM CTAaTHYECKUM HaNpsiKEHUEM
MBIIIIIL B TIporiecce onepanuu [21].

[TepeuriciieHHbIE BBINIE BUILI TPY/la IPEIABSIBISIOT BHICOKHE TPEOOBAHUS K
JEATEIIbBHOCTH TOJOBHOIO MO3ra, 3pPUTEIBbHOrO aHAJIU3aTOpbl, CBA3AHHOIO C
HalpsOKEHUEM BHHUMAHUS, K MPOJOKUTEIBHBIM CTaTUYECKUM Harpy3kaM Ha
MBIIIICYHBbIN amnmapar.

B mpou3BOACTBEHHONW THMMHACTUKH HYXHO BKJIIOYATh CIELHUAIbHBIC
VOPpOKHEHHWsI Ha pasru0aHue TyJOBUINA, HAKJIOHBI, BpAIICHWE B TUICUYEBBIX
CyCTaBax, IOBOPOTHI, BPAILIEHUE TYJIOBUIIEM U IPYTU€ yIpaxHeHus [22].

IIpou3BoacTBEHHAS THMHACTHKA HA pado4yeM MecTe

[IpowsBoacTBeHHass ¢u3nueckas KyJabTypa - CHCTEMA METOIUYECKU
000CHOBaHHBIX (DU3MYECKUX YIPAKHEHUN (DU3KYIBTYPHO-0310POBUTEIbHBIX U
CIIOPTUBHBIX MEPOINPUATHI, HAMNpPABICHHBIX Ha TMOBBIIIEHUE M COXPaHEHUE
ycToWunBOr TpodeccronansHoil neecrnocodHoctn. dopma M COAep)KaHUE ITUX
MEPOTIPUATUNA OMPENEIAIOTCS 0COOCHHOCTIMU TPO(PECCHOHATIBHOTO TpyAa U ObITa
yenoBeka. 3annMatbes [IOK moxHO Kak B pabouee, Tak M B CBOOOIHOE BpEMSI.

B paGodee Bpems mnpousBojacTBeHHas ¢uindeckas Kynbrypa (ITDOK)
peanusyercs 4epe3 NPOU3BOACTBEHHYIO THMHACTHKY.

[Ipou3BoACTBEHHAas] THUMHACTUKa - OTO KOMIUIEKCHl  CIEIMaTbHbIX

YIPa)KHEHUH, MPUMEHSIEMBIX B peKHMME padoyero JIHs, YTOObI MOBBICUTH OOIIYIO U
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npodeccCHOHANBbHYI0 paboTOCHOCOOHOCTh, a TaKke C IeNbl0 MPOQUIAKTUKA U
BOCCTAHOBJICHHUS.

OcHoBHasi 3a7aya MPOU3BOJCTBEHHOW THUMHACTHKU - TIOBBIIICHHE
npodeccuOHaNbHONH PAabOTOCTIOCOOHOCTH TPYISAIIMXCS 32 CYET BBITOJHEHHS
CHEIHAIIbHO TOAOOPaHHBIX YINPa)XKHEHUW, HAMpPaBICHHBIX Ha BOCCTAHOBJICHHE
paboTOCOCOOHOCTH B TMpolecce TpyAa, CHUXKEHUuEe yromseHus. OmHUM U3
YCIIOBUM COXpaHEHUs BBICOKOM MpodeccnoHaibHOi paboTOCIIOCOOHOCTH SIBIISIETCS
nepeKiIoueHue aesaTenbHoCTH ((peHomeH akTuBHOro otasixa W.M. CeueHona).
TakuMm  mepexitoueHHEeM  JCSITeIbHOCTH U SBJISIETCS  IPOU3BOJCTBEHHAS
TUMHACTHKA.

Ee rurnennueckoe 3Ha4€HHE 3aKII0YAETCS B 03A0POBUTEIHHOM 3 dexTe, B
yIay4dlieHud  (QYHKIMOHATIBHBIX  IMOKa3aTeled  (U3UYEeCKOTO  pa3BUTUS |
($u3nYECKOI MOArOTOBIEHHOCTH MPU CUCTEMATHUYECKOM MPUMEHEHUU B CHIDKEHUU
HEPBHO-TICUXUYECKOT0 HampsiykeHus. OCIoXKHIET MPOBEACHNE MTPOU3BOJCTBEHHOM
TUMHACTUKM  OTPAaHUYEHHOCTh BO  BpPEMEHH, BBINOJHEHUE  (UINUECKUX
YIPAKHEHHUI HETIOCPEACTBEHHO HAa paboyeM MecTe, B pabodeil 0exae U T.A.

[Tpon3BoacTBEHHAsI TMMHACTHKA UMEET CIEAYIOIINEe OCHOBHBIE (DOPMBI.

BBoaHas ruMHacTHKA HaMpaBjeHa HAa CKOpeiiliee BKIIOUEHNE OpraHiu3Ma B
paboty. C ee MOMOIIbIO JOCTUTaeTCsd ONTHMaJbHasi BO30YAUMOCTh LIEHTPAIbHOM
HEpBHOM CHUCTEMBbl W TIPUBBIYHBIA pPabOYMl pPUTM, MO3TOMY NOAOUPAIOTCA
JBUKEHHUSI U PUTM, COOTBETCTBYIOILIME MPEACTOSIICH AesTeabHocTH. KoMIiekcsl
BBOJIHOM TMMHACTUKU COCTOSIT U3 6- 8 yIpa)KHEHHIA, BBIMOIHAEMBIX B TeUeHUE 5-7
MUH B Hayaje pabodero JTHS.

OuskynbTypHas Tmay3a, Kak (opMa aKTUBHOTO OTIbIXa, I[O3BOJISIET
OpeaynpeauTb YTOMJIEHHE M CIOCOOCTBYET NOJAEP)KaHUIO Oojiee BBICOKOM
paboTtocrocobHocTH. OHA COCTOUT U3 5-7 yNpaKHEHUW U MPOBOAUTCSA B TEUCHHE
5-7 MUH TpH TMOSIBIEHUH TMEPBBIX OTYETIMBBIX IPU3HAKOB HACTYIAIOIIETO
yromsieHus1. OGBIYHO 3TO ObIBAaET BO BTOPOW IMOJOBHHE pabodero aHs, 3a 2-2,5 9
70 OKOHYaHWsS pPabOThl. YHpaxXHEHHs s (QU3KYJIbTIAy3 MOAOUPAIOTCS B

3aBHCHUMOCTH OT OCOOCHHOCTEH TPpYOZOBOTO IIponccca.
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OU3KyJIbTypHbIE MHUHYTKH OTHOCATCS K MajibiM (opmMaM aKTHUBHOTO
OT/bIXa U MPOBOMASTCS B T€UCHHE 1-2 MUH, COCTOST U3 2-3 ynpaxkHeHuil. X 1enbio
SIBJISIETCSI CHUDKEHHE MECTHOTO YTOMJICHHUS, BO3HHUKAIOLIETO, HalpuMep, IpH
JUTUTEIIbHOM CUJIEHUU B paboyeil mo3e, CUJIbHOM HaNpsDKEHUH BHUMAHUS, 3pEHUS
u T.1. Yame BCEero HCMONB3YIOTCA B pEeXHME pabodero 1HS pPaOOTHUKOB
YMCTBEHHOT'O TpyJa - A0 5 pa3, o Mepe HeoOXO0AMMOCTH B aKTUBHOM OTabIxe. Mx
UCIIOJIb30BAaHUE HE 3aBUCUT OT TOTO, BBIMOJHSAETCA (PU3KYJIbTIAy3a W BBOJHAA
TUMHACTHKA WA HET.

duznueckas Harpy3ka BO BpeMs MPOU3BOJCTBEHHON TMMHACTHKU 3aBUCUT
OT TMOJia, BO3pacTa, COCTOSIHUSI 3I0POBbSi M CTENEHU MOATOTOBIECHHOCTU
3aHuMaronmxcs. I[loCKOJIbKy MPOU3BOJICTBEHHBIN KOJIJIEKTUB HE OJIHOPOJIEH,
ClelyeT OpHEHTHUPOBATHCS Ha CpEHUE TIOKa3aTelu MO0 CYOBEKTUBHBIM
ONIYIICHHUSIM 3aHUMAIOMIMXCS BO BpeMsl W TOCJHE 3aHITUH. Y HHUX MOTYT
BO3HMKHYTH JKalloObl Ha TIUIOXO€ CaMOYYBCTBHE, YCTaJlOCTh, cepialeOueHue,
TOJIOBOKPY>KEHHE, TOJIOBHYI0O O00JIh W [p., a TakKe TMPU3HAKU YTOMIICHUS
(moKpacHEHHE JIUI[A, MTOBBIIIEHHAS] TOTJIMBOCTh, OJbIINIKA U Ap.). [Ipyu nosiBneHuun
T€X WIM UHBIX HEOJIArONMpPUATHBIX CUMITOMOB HEOOXOJMMO U3MEHHUTH JIO3UPOBKY
YOPaXHEHUN - YMEHBIIUTh TEMIT IBUKEHUN WM KOJIMYECTBO MOBTOPEHHUI, a TIPH
BBIDOKEHHBIX ~ CIlydasX yTOMJIEHHS U Kajnobax Ha cepaleOueHue u
rOJIOBOKPYKEHHE - HAITPABUTh Ha KOHCYJIbTAIIUIO K Bpauy [21].

[IpoBeneHre TMMHACTUKU Ha pabOYMX MECTax HKOHOMHUT BpEMs, HO HE
BCErJa BO3MOXKHO H3-32 HEYJOBJIETBOPUTEIHLHOTO CAHUTAPHOIO COCTOSHUSA
OoKpyxaruen cpeasl. lloaToMy 1pu  OpraHM3anuMu  MPOU3BOJCTBEHHOU
TUMHACTUKH TPEATNOIaracMoe MeCTO 3aHSATUH OOCIeayeTcs B CaHUTAPHOM
OTHOIIEHUHU C MPUBJICYEHUEM MH)KEHEpa Mo TexHuke Oe3omacHoctu. Korma »sto
HEO0OXOIMMO, TPOBOMSAT CHEIUATbHBIC TUTUCHUYECKHUE HMCCIEAOBAHUS 3aBOJICKAs
nabopaTopus, 3APABIYHKT WM caHdnuieMcTaHiusa. C 1elbl0 OLICHKH MeCT
3aHATUH U ONpeEIeHUs] KOHTUHT€HTa 3aHUMAIOIINXCS B TACMIOPTU3AIUN OTAEIIOB

U 1I€XOB MPUHUMAIOT yYaCTHE METUIIUHCKUN paOOTHUK U CAHUTAPHBIN Bpad.
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[Ipu omnpeneneHun ycnoBUH MNPOPECCHOHAIBHOIO TpyAa U HAIAYUS
BPEIHOCTEN yUMTHIBAIOT XapaKTep TPYAOBOro mpolecca (padouasi mo3a, CTEIEHb
HEPBHO-TICUXUYECKOTO 17} MBIIIEYHOTO HaIpsHKEHUs), 0COOEHHOCTH
TEXHOJIOTUYECKOr0 MpOolecca W MPOU3BOJCTBEHHOTO 000pYy/OBaHUS (CTENEHb
MEXaHHU3alA W aBTOMATU3alMU ITPOU3BOJCTBEHHBIX MPOLECCOB, T€PMETUYHOCTD
o0opynoBaHus, yAOOCTBO ero oOOCIyXHUBaHUS MW T.I.) MW CaHUTAPHO-
TMTHEHUYECKYI0 0OOCTaHOBKY (METEOPOJOTUYECKHE YCIOBUS, 3arpsi3HEHUE BO3TyXa
OBUIBIO M Ta3aMu, IIyM, BUOpalWs, HOHU3UPYIOMIAs Pagualisi, OCBEIICHHOCTh U
ap.) [22].

B nomemeHusax, rae IPOBOAUTCSA NPOWU3BOACTBEHHAs TI'MMHACTHKA,
HEOOXOJUMO  TOCTOSIHHO  MOJAJEPKMBAaTh  YUCTOTY, Tepel  3aHATUAMHU
IPOBETPUBATh. B MOMEIIEHHUSIX AOHKHO ObITh TOCTATOYHO CBOOOIHOM IUIOIIAJIH.
CaHuTapHbIMU HOPMaMU Ha MPOMBIIIJIEHHBIX TPEANPUSATUIX MPETyCMaTPUBAECTCS
HIMPUHA POXOJ0B MEXy CTaHKaMmu He Oosiee 1,5 M. Takast ke muprHa CUUTaeTCs
MHHHMMAaJIbHOM I TPYNINOBBIX 3aHATUN TMMHACTUKOW. B cpemHemM Ha KaxKIoro
3aHUMAIOIIETOCSA JOJDKHO MPUXOIUTHCS HE MeHee 1,5 M2 cBOOOIHOW IUIONIamn
noJa.

Mecto, BEIOpaHHOE AJIs 3aHATHMN, TOJDKHO OBITH 0€30MacHBIM. Y CTaHKOB U
MAallliH, HaxOJSUIMXCS PSIJAOM C MECTaMH I 3aHATUA TUMHACTHKOM, BCE
OTKPBITBIE M JBWXKYIIMECS 4YacTu (TpeOeHKH, 3yOuyaThle CErMEHTBhI, MaxOBbIC
KOJieca U T.II.), a TAKXKE OTKPBITHIE Tlepeaadn (ITKUBBI, PEMHU U JIP.) ¥ BOOOIIE BCE
ONACHBIE YaCTHU JOJIKHBI UMETh KOHCTPYKTHUBHBIE OTPaXKACHUS.

Ha mecra 3aHATMH TMMHACTUKOW PacHpOCTPAHSIOTCS W APYrHE IpaBUiIa
0€30MacHOCTH: OTrPa)KJ€HUE MPOBOJAOB BBICOKOI'O HAINPSKEHUS, OTPa)XKICHHE OT
HEIMOCPEACTBEHHOTO BIUSHUS JIyUYUCTON SHEPTUU U AP.

Bo wu30exaHue TpaBM IpH 3aHATUSAX TMMHACTHKOM MOJIBI JOJKHBI OBITH
IJIAJJKUMH, HECKOJIB3KUMH, YIOOHBIMU SISl yOopku. [lepen 3ansaTuAMH (HE MO3Ke
yeM 3a 30 MUH) B MPOU3BOJICTBEHHOM MOMEIEHUHU CJIEyEeT TPOU3BECTH BIAKHYIO

yOopKy (Tepe moIMEeTaHUEM TTOCHITATh TIOJT BIKHBIMU ONMIKaMu) [21].
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3.59KkoHOMHYEeCKOEe 000CHOBAHHE KOHCTPYKI UM

3arpaThl Ha WM3TOTOBJICHWE KOJIECHOTO ChEMHHKA  ONPEACISIOTCS TI0
dbopmyre, TeIC. pyo [1,6].

K=M +3I[1+0O,+ 0O, + C+1I (3.28)
rae K - 3aTparhl Ha W3rOTOBJICHHE HA M3TOTOBJICHUE KOJIECHOTO ChEMHHUKA, THIC.
pyo.;

M - CTOMMOCTH OCHOBHBIX U  BCIIOMOTATEJIbHBIX MAaTEPHAJIOB,
UCIIOJIb3YEMBIX TIPH U3TOTOBJICHHH, ThIC. pyO.;

3I1 - OoCHOBHas W JIOTOJHUTENbHAS 3apa0OTHAs TUIaTa pabOYMX 3aHITHIX
U3TrOTOBJICHHEM KOJICCHOTO CheMHHMKA, THIC. PYO.;

O, - OTYUCIICHHS HAa CTPAXOBBIC B3HOCHI, ThIC. PYO.;

Oy - OTUHCIICHUS HA CTPAXOBAaHUE OT HECYACTHBIX CIIy4acB

C - pacxomel Ha coaepkaHue OOOPYIOBAaHUS WCIOJB3yEeMOTO MPHU
W3TOTOBJICHUH KOJIECHOTO ChEeMHUKA, THIC. PYO.;

IT - mpouune 3aTpaThl HA U3TOTOBJICHUE KOJIECHOT'O CheMHHUKA ThIC. PYO.

Pacder cTOMMOCTM OCHOBHBIX U  BCIIOMOTaTEJIbHBIX  MaTEpHaJIOB
npuBOaUTCA B Tabnuie 3.1.

Ta6numa 3.1 — PacueT cTOMMOCTH MaTepuaioB

HaumenoBanue Bec Marepuai. Ilena 3a kr, | OOmas CTOMMOCTb,
neTanen JeTaJN, KT pyo. pyo.
Pama 35 Cr.3 27 343
Juck 10 mT Cranp 40X 100 1000
Mydra 2 wr Crans 40 75 150
Jluctosol 15 Cr.3 27 147
MpoKaT

Hacoc - - 11200 11200
BcnomorarenbHble MaTepuaisl

KpenexHbie 4 ] 30 120
W3eIus

DNeKTpOobl 2 YOHUM13/45 |20 40
Cwmazka 0.5 Jluron-24 40 20
Kpacka 1,5 [Md-115 40 60
benszun 1 A-80 9 9

HUroro: 13087
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M3rotoBneHMEM  KOJIECHOIO  ChEMHHUKA 3aHATBl paboune Tpex
cnenuanpbHocTei: CTaHOUYHUK YeTBEPTOro paspsna B TeueHue 20 yacoB. COOpIIUK
4 paspsga B teuenue 100 yacoB. Cpapmuk uyerBepToro paspsnaa B teueHue 20
4acoB.

Pacuet 3apaboTHOI miaTel PUBOIUTCS B Ta0dHIe 3.2

Tabmuna 3.2 — Pacuer 3apaboTHOW maTel paboOuMX, 3aHATHIX

HN3TOTOBJICHHECM KOJICCHOT'O CbCMHHKA IS KOJICC

< <

. | § z ,\

2 = = =

@ Jlomutatel, pyo < | S

& 3 s > | B

e = = = Tl o=

7 2 e g |zt

’ £ |8 s 28 %

= = 3 5| & 2 B |9

~ ) = M O g O w S

= g = = B OE | o« £ s | &

3 o - £ = 25| g = B |9

O H | S = = e 2| = E o | &

= S =3 = = s & | o S g | g
2. 2 | g/2¢| 8¢ | B |EE|ES EE|EY
= A& Fradcd|l =5 | £2|02 8|0 &
Cranounuk (20 4 145 1956 195,6 [586,8 [274 329 3067
Coopmuk (100 |4 145 8210 810 (2430 [1145.0 |1374 |12824
Cpapmuk 20 4 145 1956 195,6 [586,8 [274 329 3067

Hroro: 18958

OtuucneHnss Ha CTpaxoBbI€ B3HOCHI ompeneisrorcsa B pazmepe 30 % or
oOmeli 3apabOTHOW TIIaThl, HAa CTPAaXOBaHWE OT HECYACTHBIX CJIy4aeB U
npod3zadoneBanuii 3,1% u cocraBisoT [6]:

CB=18958-0.30=6749 py0.
Cc=18958-0031=170,6 py0.

Pacuer pacxonoB Ha cojep)kaHue 00OpYyIOBaHMS, HCIOJIb3yEeMOro IpHU
U3TOTOBJIEHUH KOJIECHOTO ChEMHHUKA

J1J1st U3roTOBIIEHUS KOJIECHOTO CheMHHUKA HCIOJIb3YETCs] TOKAPHBIA CTAaHOK
Mapku 1K62 ¢ ycranoBinenHoit MomHocTthto 10 kBt B Teuenuwe 10 yacos,

bpesepubiii ctanok 81D20 morpebdisiemori mMomHOCTEI0O 20kBT B Teuenun 10




57

yacoB, M cBapouHblii anmapatr CA-5 ycrtaHoBieHHOM MomiHOCThi0 20 kBT B
TeyeHuu 20 yacos.
Pacxompl Ha comepkanrie 000pyIOBaHUS ONPEACTUM 10 (HOPMYJIE:
C=D+A+P+Crpoq (3.29)
raie  C — pacxonbl Ha cofiepkaHre 000pyaOBaHUs Pyo.;
3 — CTOMMOCTb AJIEKTPOIHEPTUH, PYO.;
A — aMOpTHU3aLMOHHBIE OTYUCIICHHUS, PYO.;
P — oTuucnenus Ha TeKymuii peMOHT, pyO.;
Cripoy — TPOYME HEYYTEHHBIE PACXOBI, PYO.;
Pacxon snexTposnepruu onpeaenaum mno Gopmysie:
W= N, tnpnc
rae W — pacxoj 3JeKTposHepruu, kBry;
N5 —ycTaHOBIIEHHAss MOITHOCTH JJICKTpOABUTATENEH, KBT;
t — Bpems paboThl 000PY10BaHuUs, Yac;
N3 — KO3 PuIueHT 3arpy3Ku 000pyI0BaHUS;
Nc — K03 durmeHT cnpoca 1mo MOIHOCTH;
[IprHMMaEM 10 pEKOMEHIALHSIM:
n3=0.75
Nc=0.6
Pacxon anekTposHeprum Ha U3roTOBIEHUE KOJIECHOTO ChEMHUKA COCTaBUT
[6]:
W=10*10*0.75*0.6+20*10%0.75*0.6+20*20*0.75*0.6=315 kBt 4
CTOMMOCTB AJIEKTPOIHEPTHH OTpEAeseTcs epeMHoKeHneM Ttapuda 3a 1
KBT 9 1 00111ero pacxo/ia 2IeKTPOIHEPTHUH:
2= W*[] (3.30)
rae W- CTOMMOCTb 3JIEKTPOIHEPTUH, pyo.
I1 — niena 3a 1 kBT 4 sanextposnepruu, pyo.
[Tpunumaem L1 = 3,0 pyO, Torna :
2 =1315%*3,0 = 945 py6.
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Pacuer oTuncneHuii Ha aMOPTU3ALIMIO U PEMOHT IPUBEIEHBI B TabiuLe 4.3.
JI1s1 U3roTOBJIEHUS KOJIECHOTO ChEMHHUKA MCIOJIb3YeTCs TOKapHbIA cTaHOK 16K20,
cBapounblii anmapat CA-5, ¢ppesepubiit ctanok §1020.

Tabmuma 3.3 — Pacuer oTunciaeHMi Ha aMOPTH3aLUI0 M PEMOHT

obopynoBaHus, pyo.

Hopwmper Donp pabouero | Otuncnenus, pyo.
OTYHCIICHUH, BPEMEHH, Y
: S | %
§ = ? Ha Ha Ha Ha Ha
% o § § aMop | TeKYIII W3roTO E i aMopTH3a | TEKYyUIUH
= § § E TH3aIl | i 5 BJICHUE % o\d ITUIO PEMOHT
£ | Z g |mo |pewont| g =
16K20 | 120000 | 8.3 6 2000 |10 0.5 49.8 36.0
CA-5 [20000 |8.3 6 2000 |20 1 16.6 12.0
81P20 | 115000 | 8.3 6 2000 |10 0.5 47.72 34.5
Hroro: 114.12 82.5

[Ipoune HeyuTEeHHbBIE pacXObl HA CO/IepKaHUuE 000PYJOBaHUS TPUHUMAEM
B pazmepe 5 % OT CyMMBI 3aTpaT Ha 3JEKTPOIHEPIHIO, aMOPTU3ALMIO U TEKYIIHUH
PEMOHT:

Cripos = 0.05*( O+A+P) =0.05*(945 +114.12+82.5)=50,22 py6.

Taxum o6pa3om 3aTpaThl Ha COAEpKaAHUE 0OOPYTOBAHHS COCTABSIT:

C =945 +114.12+82.5+50,22 = 1424,75 pyo0.

OOmuue 3arpaTbl Ha M3TOTOBJIEHHE KOJIECHOTO CHEMHHKA , TIE IPOYHe
3aTparbl COCTAaBISAIOT 5 % OT MNpsSMBIX 3aTpaT Ha MPOU3BOJACTBO KOJIECHOTO
ChEMHHUKA :

K= 13087+18958+6749+170,6+1424,75 =40389.,4 pyO.

Kiipow=0,05*40389,4 = 2019,5 py0.

K=13087+18958+6749+170,6+1424,75 +2019,5 =42408,8 py0.

Takum 00pa3oM, KamuTalbHbIE 3aTpaThl Ha W3TOTOBJICHHE  KOJECHOTO

cheMHHKa cocTaBsT 42408,8 pyO:eit.
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PacyeT TekylmMx 3aTpaT HA IKCILIYATANNIO KOJECHOT0 CheMHUKA

BHenpenue npoeKTHPYyeMOro KOJECHOIO ChEMHHUKAa IO3BOJIMT CHU3HTH
3aTrpaTthl Ha mnposeneHue TO, Omarogaps HaJMYMIO KOJECHOTO CHhEMHHKA , B
HacTosiliee BpeMs  pabOThl MO TEXHUYECKOMY OOCITY)KMBAaHUIO U PEMOHTY,
CBS3aHHBIE CO CHATHEM KOJIEC, MPOM3BOAATCA IyTEeM MOJbeMa aBTOMOOWIIS
PYYHBIMU JIOMKpaTamu. BHelIpeHue KOJIECHOrO ChEMHHUKA , TaKuM 00pa3om,
BHECET U3MEHEHMS B TEKyIIUE 3aTparbl Ha BbiojHeHWe TO M TeKymuil peMOHT
XOJIOBOM YaCcTH U TPAHCMHUCCUU aBTOMOOUIIEH.

Pacuer 3aTpaT Ha 3KCIUTyaTallli0 KOJIECHOTO CheMHUKa BEAEM 1o (hopmyie
[6]:

3=3II+ CB+Cc + C + 3ppou (3.31)
rzae 3 — 3aTpaThl Ha SKCILUTyaTalMIo0 KOJIECHOTO CheMHUKA , PYO.

311 — ocHOBHas W JOMOJHUTEIbHAS 3apaboTHas IUIaTa pabouMX 3aHSITHIX
00cITy’>)KMBaHUEM KOJIECHOTO CheMHHKA, PYO.

CB — otuncnenus Ha CTpaxOBbI€ B3HOCHI, PYO.

Cc — oTunCiIeHHs Ha COLIMAIbHOE CTPAXOBAHHME OT HECYACTHBIX CIy4aeB U
npod3aboseBaHuil Ha TPOU3BOJICTBE, PYO.

C — pacxompl Ha cofiep KaHue KOJIECHOTO CheMHUKa, PYO.

3rpou - MPOYHKE 3aTPATHI HA DKCILTyaTalMIO KOJECHOTO ChEMHHKA, PYO.

B 06a3zoBoM BapuaHTe NOIBEMHUK OTCYTCTBYET, pabOThI IO CHITHIO
arperaToB ¢ aBTOMOOMJIEH BBIMOJHSAIOT 2 ciecaps 2 u 3 paspsga. TpyaoeMKOCTh
pabot no 6a3zoBomy BapuaHTy coctaBiger S00 yen-yacoB. B mpoekTHOM BapuaHTe
0o0CITy’)KMBaHUEM KOJIECHOTO ChEMHHKA 3aasaT | paboumit 3 paspsna,
TPYAOEMKOCTh paboT C UCTIOJIB30BaHUEM KOJIECHOTO CheMHHKa CHIbKaeTcs 10 300

yes-yacoB. Pacuer Tpyno3arpaT no BapuaHTaM, npuBeieHa B Tabnuie 3.4.
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Ta6JII/II_Ia 3.4 — Pacuer BPCMCHH HCIIOJIB30BAHUA ITOABCMHBIX MCXAHU3MOB

JUISL CHATHUS-YCTaHOBKU arperartoB aBTOMOOMIIEH

Bpewms

M0JITbEM/yCTaHOBKY

KOJIeca, Jac

Ha
|

Cpennee
PEMOHTHPYEMBIX

YHCJI0

arperarTroB B 1o, T

Bpemsa wucnonp3oBaHus
MMOJbEMHBIX
MEXAaHU3MOB B TO/JI, 4ac

ba3oBblii BapuaHT

0,625 800 500
[IpoexTHbIN BapuaHT
0,375 800 300

Pacuer 3apaboTHOI 11aThl TPUBOIUTCA B Tabuiie 3.5
Tabmuma 3.5 — Pacuer 3apaboTHON IIaThl pabOuYMX, 3aHATHIX CHATHEM

aBTOMOOMJIBHBIX KOJIEC

g § Jlorunatel, py6 § %
2 = = =
~ ] o I
5 |g < &
S = = o <
AN = | | §
I[Ipodeccuu CE; € = E =3
'S § © = = o E < La
- w g 2 = = = 5 | £ E o
= 3 T = = =T T E < E -
s |28 |26 38 |25 | 8¢ |2E| &8
218|139l cEs & = z § S = S S
A= lF al& & ~ =10 & i =
ba3oBbIii BapuaHT
Crnecapp 500 [2 {135 (67500 |20250 |26325 (114075 (13689 |127764
Crnecapp 500 |3 (145 |72500 |21750 (28275 [122525 (14703 [137228
Uroro: 273000 264992
CtpaxoBbie 79498
B3HOCHI
Otuucnenuss Ha
CTpaxOBaHHE OT 8215
HC
[IpoexTHBIN BapuaHT
Crnecapp 300 |3 |145 [43500 (13050 |16965 |73515 |8821,8 (82337
CrpaxoBble 24701
B3HOCBI
Otuucnenuss Ha
CTPaxOBaHHE OT 2552
HC
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Pacyer pacxoa0B Ha coAep;KaHUE KOJECHOI0 CbeMHUKA
3aTpathl Ha COZIEpPIKaHME KOJIECHOTO CheMHUKA OMpenesuM o GpopMmyiie:
C=A4+P+1I (3.32)

rie A — OTYMCIIEHHS HA aMOPTU3ALUI0 KOJIECHOTO Ch€MHUKA , py0.;

P — oTuucnenus Ha peMOHT KOJIECHOTO Ch€MHHUKA , pyO.;

[T — mpoune pacxozpl Ha coAepKaHHe KOJIECHOTO CheMHHKA , PYO.

Pacuer orumciieHM Ha aMOPTU3alMI0 U PEMOHT KOJIECHOTO CHEMHMKA
BEJIEM C yYE€TOM TOIr'0, YTO HOPMATUBHBII CPOK CIIy>kObI cocTaBiseT 5 yer. Pacuer
aMOPTHU3ALMOHHBIX U PEMOHTHBIX OTYMCICHUM PUBOAUTCS B Tabule 3.6.

Tabmuna 3.6 — Pacyer oTunciieHUi Ha aMOPTU3ALMIO U PEMOHT KOJIECHOTO

CbCMHMHKA.

Hopwmsl otuncnennit, % | Otuucnenus, pyo.

aMOopTHU3alusAa PEMOHT | aMOpPTHU3alusd | pPCMOHT

HanmenoBaHue
000pyI0BaHUS
banancoBas
CTOUMOCTb, PYO.

[IpoekTHBIN BapuaHT
[Tonsemuuk | 42409 20 15 8482 6361

[Ipoure HeydTeHHbIE pacXoAbl Ha COJAEpPNKAHUE KOJECHOTO0 ChEMHHKA
puHUMaeM B pazMepe 7% OT CyMMBI 3aTpaT Ha aMOPTHU3ALMIO U TEKYITUH PEMOHT

B 0a3oBoM BapuaHTe MPUMEHSIIOTCS JOMKpaThl IPy30MoAbeMHOCThIO 10 1
15 1, o6mieit crommocthio 4000 py0O, [Ipuanmaem n3Hoc uHCcTpyMeHTa 50% B rox,
TOTJIa 3aTpaThl HA BOCCTAHOBJICHUE CTOMMOCTH MHCTPYMEHTA B 0a30BOM BapHUaHTE
coctassT 2000 py0.

IPpPeKTUBHOCTH MHBECTULIM

PaccuntaeM npuObUIb, U3BJIEKAEMYIO B pe3yJbTaTe BHEAPEHUS KOJIECHOTO
ChEMHHUKA

N3menenue npuObUIHM MOACYUTAEM 110 (HOPMYJIE:

AIl= 36 - 3 (3.33)

rae 3; — 3aTpaThl B 0a30BOM BapuaHTe, pyo.;

3p — 3aTpaThl B IPOEKTHOM BapHaHTe, pyo.;
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[TpuOBLIb, OCTAMOILYIOCS B PACIOPSIKCHUN MPEIIPUATHS, OMPEISIAM 0
dbopmye:

11 =AIlI(1-0.20) (3.34)

rae bCpp — OanaHcoBasi CTOMMOCTh KOJICCHOTO CheMHHKA B ITPOSKTHOM BapHaHTE,

pyo.

0.20 — cTaBKa HaJlora Ha MPUOBLIB;
1T =245428.0*(1-0.20) =196342.4 py6.
All=379683,5-134255,5=245428,0 py0.

Cpox OKynaeMOCTH MPOEKTHBIX MEPOIPHUATHIA:

T = (3.35)

rae K — kanuranpHbIe 3aTpaThl, pyo.

[T — romoBast uncras npuOBLIB, pyo.;

= _ 42409 =0.2200a
196342 4
Tabmuma 3.7 — Tekymue 3aTpaTl Ha CHSTHE/YCTAaHOBKY KOJeEC
aBTOMOOMJIS, pyo.
CymMma 3atpar, ThIC.pyoO.
3aTpaThl 0a30BbIN IIPOEKTHBIN
BapUaAHT BapUaHT

1. OcHOBHAA U JOIOJHUTEILHAS 264992.0 82336.8
3apaboTHas 1miaTa pabouux

2. OTyuCaEeHUs HAa COLMAIIBHBIE HY Kb 79497,6 24701,0

3. OtunciieHus Ha colMaibHOEe cTpaxoBaHue | 8214,8 25524

4. Pacxo/1pl Ha coJiep KaHue

2140,0 15882,2
U DKCIUTyaTaluo o00pyJ0BaHus, BCETO
B T.4. 2000.0
-M3HOC MHCTPYMEHTA
-aMOpTHU3ALIUS 8481,8
-TEKYILIUI PEMOHT 6361,4
- IpoYne 140,0 1039,0
5. IIpouyne HeyYTEHHBIE PACXOIbI 24839,1 8783,1

Hroro: 379683,5 134255,5
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Ta6numa 3.8 — DxoHOMHYECKHE MoKa3aTe I 3PHEKTUBHOCTH HHBECTUIINI

HauMmeHoBauue mmokasareneu

3HaueHue mokasareiei
10 BapUaHTaM

0a30BBbIA | MPOEKTHBIN
1 2 3
1.KanurtanbHbIe BIOKEHUS, PYO. 4000 42409
2. Tpy10eMKOCTb , yell.yac. 1000 300
3.3aTpaThl Ha ONEPAIMIO CHATHS/YCTAHOBKH KoJieca, pyo., 3796835 134255.5
BCETO ’ ’
B T.u.
o 264992,0 | 823368

-OCHOBHASI U JIONOJIHUTEIIbHAS 3apaboTHAs TuIaTa
-OTYMCJICHUS HA COLMAJIbHBIC HYXKJIbI 877124 27253,4
-pacxo/el Ha coiepKaHue 000PYyIOBAHUS 2140,0 158822

- Ipo1ue 24839,1 8783,1
4. l'ogoBast mporpaMMa CHSATHSI/YCTaHOBKHU KOJIEC, IIT. 200 200
5.IIpupoct npubsLH, pyd. BCEro 245428,0
B T.4. YUCTasl MPHUOBLIbL 196342.4

6CpOK OKYIIAaCMOCTHU KaIIUTAJIbHbIX BHO)KGHHﬁ, JICT

0,2
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BBIBO/IbI

B BhimyckHOW KBadM(pUKAIMOHHONW pabOTe MPUBEAEHBI PE3YIbTaTh
pa3pabOTKN TEXHOJIOTHUU OPTaHU3allUd TEXHUYECKOTO OOCTYKHUBAHHS M TEKYIIETO
PEMOHTA B YCIIOBUSIX MPEINPUATHS.

Ha ocHoBe aHamuza cymiecTByromux metonoB opranuzanuu TO u TP,
HOPMATHUBHBIX JOKYMEHTOB, YCJIOBHH pabOThl MpEeANnpUATHs pa3paOOTaHHBIN
ONTUMU3UPOBAHHBIN TeXHOJOTHUUEeCKUil nporecc nposeneHus TO u TP no3BossieT
MTOBBICUTh HAJEKHOCTh SKCILTyaTalluy NapKa MAIIVMH U YMEHBIIUTH 3aTPaThl HA UX
PEMOHT.

[IpoBenen pacuer TpymoeMKocTu padbot, miomaaun ydactkoB TO u TP,
nmom0oOp W paluoOHaNbHAs  PAacCTaHOBKAa  OOOPYJIOBaHHWsSA,  BBHITIOJIHEHA
TexHoJiornyeckas kaptra mis npoBeneHus TO-1 m TO-2 mo peMoHTY miaccu
aBromoOuist KamA3 5511.

BolnonHeHn pacyeT Ajis  U3TOTOBJIEHUS MPUCIOCOOJIEHHS (KOJIECHOTO
ChEMHHKA) JIJIsl CHSTHSI U YCTAaHOBKU KOJIEC TPy30BOro aBToMoOuisi. B mpoekre
W3JI05KECHBI IpaBuia TEXHUYECKOU JKCILUTyaTaluu pa3pabOTaHHOTO
npuCIoco0IeHus 11sl CHATUS Kosiec B 30He TO u TP.

beima oOocHOBaHa HSKOHOMHYECKAs IIEI€COO0pa3HOCTh  pa3pabOTKH
MPUCTIOCOOJICHHS], KaluTajdbHble 3aTpaThl cOCTaBAT 42 ThiC. pyO., IpUOBUIL OT

peanuzaiuu mpoekTa coctaBuT 196 ThiC. pyo., cpok okymaemoctu 0,2 rona.
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