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AHHOTAITUS

BemiyckHasi KepasH(HKAILOHHAA padoTa COCTOHT H3 MOACHHTEHLHOH
3AMHCKH Ha 52 JIHCTaX KOMIIBIOTEPHOIO TeKCTa H TpadiHiecKoH YacTH Ha 6 JIHcTax
fropnataTa Al.

3arHcKa COCTOHT H3 BBeJeHH:A, IIITH pa3/elloB, BBIBOJOB H BEIMOYaeT 5
PHCYHKOB, 5 TaOmHil, crel(HKaipH. CHHCOK HCIQIb30BAaHHOH JIHTepaTYpPhI
COJEPKHT 22 HAHMEHOR aHHE.

B mnepepoMm pazgene NOpHBeJeH TEXHONOTHYECKHH MpoLiece TeKyIero
peMoOHTa KOpoOKH TMepeMeHHBIX Mepefad abTomo0Hma KaMA3, a Tacke
MIPOH3BeeH MMaTeHTHBE MOHCK CYIIECTBYIOLHY KOHCTPYKLHH.

Bo pTOopoM pazjelie NMPOH3BeAeHO IPOEKTHPORaHHE IMyHKTa TO IPy30RbIX
aBTOMODHIIEH, a Talkoke pacdeT H BbIOOP OCHOBHOTO TIPOH3BOJCTBEHHOIO
000opyY 0B aHHA AJIA ITYHKTA.

B TperbeM pazaerie pazpadoTaHa MoOedHas YCTaHOBKa JuIA Jeraied KIITI
TPYy30B0r0 aBTOMOOHIA. IIpoH3BeAeH pacdeT ero JeTaned Ha MPOYHOCTh, TAKCKE B
TpeTheM pazjelie JaHO HHCTPYKLEA OXPaHbI TPy/a, pazpadoTaHbl MepOIpH;THA T10
0€e30MaCHOCTH  KHZHEAEATENBHOCTH,  JlaHbl  CpPapHHTeJILHbIE  TeXHHKO-
JKOHOMHY e CKHe [T0Ka3aTeJH 110 KOHCTPYKIHH.

ITosCHHT eNTBLHAA 2aIMHCKA SABCPIIACT CH BBIB O AMH.



ABSTRACT

The final qualifying work consists of an explanatory note on 52 sheets of
computer text and a graphic part on 6 sheets of A1 format.

The note consists of an introduction, five sections, and conclusions, and
includes 5 figures, 5 tables, and specifications. The list of references contains 22
names.

The first section shows the technological process of the current repair of the
variable transmission of the KAMAZ car, as well as a patent search for existing
designs.

In the second section, the design of the truck MAINTENANCE point was
performed, as well as the calculation and selection of the main production
equipment for the point.

In the third section, a washing machine is developed for the parts of the
cargo transport checkpoint. The calculation of its parts for strength is made, also in
the third section, instructions for labor protection are given, measures for life
safety are developed, and comparative technical and economic indicators for the
design are given.

The explanatory note concludes with conclusions.
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BBEJEHHE

B UemX VCoUleHHS pealHzallHi  NpPOJOBONLCTBEHHOH IPOTPaMMbI
Heo0XoqHMO 00ecTIedHTh ZHATHTEILHOE YKpeIUleHHe MaTepHATLHO-TeXHHYe CKOH
fazbl arpopOMBIIUIEHHOIO KOMIUIEKCa, COBEpIIeHCTROBAHHE HKOHOMIMeCKIHX
CBsTzeH MeKTy OTpacisMH, OPraHH30BaHHOTO H YeTKOr0 HX B2aHMOJeHCTBHA [0
HapallHBaHHIO TIPOH3BO/ICTEA CENbCKOXO0SEICTE eHHOH TP OVKLEH, VIIYUILIeHHs ee
COXPAaHHOCTH, TPaHCIIOPTHPORKH, ITepepadoTKH H AOBEeHHA 10 MoTpedHT eI,

IToAe0AA HTOTH SKOHOMHYECKOI0 H COLIHAJILHOTO PAazBHTHA CTPaHBI MOMKHO
CKazaTb, 4I0 HEYWIOHHO TIPeTBOpsieTcsl B H2HL arpapHas IIOMHTHKA,
MIOCTENOBATEILHO  OCYIIECTBIIAETC [POJOBNILCIREHHAs Iporpamma. Ha
VEpeIUIeHHe MaTepHAIEHO-TeXHHYeCKOH 0aszbl HalPaRDTMOTCA OOMBIIHE 00LeMbI
JeHeHbIX CPEACTE. YBEJIHWMUIOCh MPOHZBOJACTBO H 3aKyIKa OCHOBHBIX BHJAOB
CEIhCKOX03AHCTEEHHBIX TPOAYKTOE. I'0/0BOH 00beM BaloBOH ITPOAYKILHH
CEMbCKOTO X03THCTBA BO3PACTaeT C KaKIbIM T0JOM.

i1 oDecriedeHHA BLICOKOMPOHZBOAHTENEHOH padoThl B CEIBCKOM
XO03sHCTBE  MOCTaRIeHbl  3ajadHd,  IepedTH  Ha BLIIYCK  HOBBIX
BBICOKOKAYECTBEHHbIX, [POH3BOJHTENBHBIX H SKOHOMHYHBLIX MAIHH H
000opy 10 aHHA.

s BBEIIOJHEHHS BCeX 3THX 3aflad  Hy;KHO NMQIHOCTBI0 VKOMIUIEKTOBAaTh
X03dHcTBAa  HeOOXOAHMBIM  KOIHYECTBOM  SKOHOMHYECKH  BBITO/HBIX,
BBICOKOIIPOH3BOJHT €IbHbI, KaueCTBEHHbIX MAalHH H o0opyAoBaHHA. OFHHM H3
HarpapJIeHHH YITYHIIIeHHsT padoThl Mo co0HBIX X03HCTE SRISTIOTC] MEPONPHATHA
110 YBEeJHYeHHI0 CPOKOB CIY;KObI CeNMbCKOXO03THCTReHHBIX MAIHMH, CHIDKeHHE
TPYA0eMKOCTH PEMOHTA H YKOHOMHYECKHX 3aTpat.

ITenwto BKP ApnseTca pazpadorka MOeYHOH YCTaHOBKH AmA AeTaner KIITI
IPy30B0r0 TpaHcropra. Ha MOH B3IIAA ¥ HHCTBIX JeTalleH BH3YAIBHO MOGKHO

OTIPeAeTHTE de{eKThl. IT0 NpHBeAeT K GaibineH MpoH2E OAHTETEHOCTH TPYAA.



1 AHAMHTHYECKAA YACTD

1.1 OobocHoBaHHe HeOOXOJHMOCTH PaAzPpadoTKH  TeXHOJIOTHIEeCKOr0

IIpomecca

ITocneoBaTelILHOCTE Paz00pKH-cOOPKH arperaTop Ha YYacTKe HIH HX
CHSTHSI YCTAHORPKH Ha MOCTY 2aBHCHT OT KOHCTPYKLIHH I'PY20BOT0 aBTOMOOHIA. 11
5Ty MOCIeAORaTe&NbHOCTE HeJb3s HHKAaK Hapyllath, 4To0bl He HapyIIHIb
MpPaBHILHOCTL COOpPKH HMH paz0opkH. 3Ta MoCieoRaTeITbkHOCTE TIPHBOJHTCI B
TAKOH JIHTepaType KaKk THIIOBOH TEXHOJIOTHYeCKHH Ipoliecc paz00pkH H cOOpEH,
THIIOBbIe HOPMEI BpeMeHH Ha paz0opKy-cOopKy H Jp.

Ho B MacTepckHX Ha pabodHx MecTaxX HX o0bMMHO HeT. ECIH H ecTh, TO IJe-
TO ¥V HHKeHepa H B HeJOCTaTOMHOM KOIH4YeCTBe. KOHCIPYKLIHH IPY30BBIX
aBTOMODHIEH pasHBIX MAapOK COBEPIIEHHO pazHble MOIVT ObITh, H 4TOOBI He
rajarb, KaK coOpaTk TOT HIH HHOH Y3267, He COBEpIIaTh OIHOOK ITpH cOopKe, HaJ0
Ha padouHX MecTaX HMeTbhb OIMHCAHHE TeXHOJIOTHYECKHX IIPOLIECCOBR pazdopkH-
¢cOOpPKH, HITH X0T51 ObI ¢OOPKH I10 OCHOBHBLIM BHJIaM IPY20BLIX aBTOMOOHIEH.

PazpaboTka TeXHONMOTHYECKHX MPOLIeCCOB Pa30opkH H cOOPKH HY>KHa ellle H
I10TOMY, YTQ THIIOBblE TEXHQIIOTHH HacTO HEIb3s1 Cpa3y [PHMEHATH Ha CBOEM
MPeANpHATHH. TaK KaKk paccMaTpHBaemMoe B HHX oDopyJAoBaHHe H 000pyJ0BaHHE,
KOTOPOE €CTh B MAacTepPCKOH, MOKeT CHNBHO OTJIHYaTbeAd. B 3ToM QiIy4ae
TEXHOJIOTHH HaJ0 MepecMaTpPHBATh H IPHMEHHTEIILHO K YCJIOBHSAM MacTepCKOH
MIpHBs3bIEaTh HX [5, 7]. I Toro, 4ro ObI MYHKTHI TeXHHYECKOro 00CITYKHB aHHs
paboramH Ha 3dekT, HX Hajo JopaboraTh, a HMEHHO:

— MOYHKTOM MpeJBapHTEMbHOH OYHCTKH /U1 OYHCTKH H MOHKH XOJ0BOH
YaCTH H KOPIIYC, C LIENbI0 CHH3KeHHs CTETTeHH 3arpsizHeHHO CTH MapKa;

— OYHCTHBIMH COOPY>KeHHSMH, JJIS1 CHIDKeHHS HeTaTHBHOTO BOZeHCTBHS
TeXHOTeHHbIX (aKTOpPOR Ha OKPY:KAIOIIYIO CPedy;

— CTalHOHAPHOH BoAOrpeHKOH 1A o0/lerdeHHs ITyCKa JBHIATEIA

aBTOMOOHIIA B 3HMHHH TMEPHOT JECIUIYATAHH H YMCHBIICHHIO HIHOCA TPYIITHE CH



T10B epPXHOCTeH JPH AT &151;

— CTalHOHAPHEIM AIeKTporeHeparopoM (380 B) ¢ uLemslo obecriedeHHst
BecripepbeHOH paboTel ITTOP B clTydae aBapHHHOI0 BEIKTFOY €HHS AeKTPHY eCTEA.

JITO mapka npegHazHadeHa A [POBeJeHHST BPCeX BHAOBR TeXHHYECKOIO
obcny:aHeaHHA BBT NOCTOSHHOTO HCNOMBE20BaHHA. B coctap JITO BXOJAT:
ILTOMIaAKa JUIA MPOBEPKH TEXHHYECKOr0 COCTOAHHA MAIIHH IPH BOZBPAIEeHHH B
MapK; IYHKT 2aIIpaBKH; ITYHKT YHCTKH H MOoHKH, ITETO; ITTOP.

IIETO mocTOAHHOIO IMapKa MNpeaHazHa4ueH ANA MPOReJeHHA e:KeTHEERHOIO
TeXHHYeCKOTO obcy:xHpaHHs1 BBT B ratHOM 00beMe IT0CTTe HX HCITQIh30BaHHA, a
TaKKe /Ul BBEIOJIHEHHA MEMKHX CRapovHbIX H MamApHbIX pabor. ITETO
pasMelaeTcsl MOCIe IMYHKTa YHCTKH H MOHKH B 3aKpbITOM OTaIUTHBAe€MOM
I1OMEIEHHH.

ITTOP mapka TIpefHazHadeH A [poeedeHHsA padoT BcexX BHIOB
KOMIUTEKCHOT0 TeXHHY €CKOTO 00CTY:KHBAHHA H TeKYIer0 peMoHTa ITaTHeIX BBT

HaCTH B COOTBETCTBHH C HOPMAaTHBHO-Te€XHHYECKOH JOKYMeHTalHeH. OH
pazMelaeTcs Ha TePPHTOPHH MapKa B KOHLIe JIHHHH TeXHHYECKOT0 0O0CITy: KHB aHHA
nocine ITETO H BrIOYa eT ¥4a CTKH KOMIUTEKCHOT O TeXHHYIeCKOro o0 CITy;KHR aHHA H
Tekyilero pesmoHra BBT, crelHanH3HpOBaHHEBIE YYACTKH, IMOTOYHYI0 JIHHHIO
TeXHHYeCKOT0o o0CTy:HBAaHHA KQIeCHbIX MallHH (Janee — IOTOYHAs JIHHHS),
BCIIOMOTaTelbHbIE H CAHHTapHO-ObITOBbIE 10 MEIIEHHS.

Vyactie IITOP crieldamH3HP OB aHbI 10 BHAAa M BLOIQMHASMBIX paloT, ITOCThI
— YHHBepCabHbIE, TO €CTh 00ecredeHa BO3MOKHOCTh HX HCIIOMBb30BaHHA TS BCex
THIIOB IITaTHBIX I'YCEHHYHBIX H KQTeCHbIX MAlIHH BOHHCKOH YacTH.

ITorouHast mHHA IITOP mnpeaHasHadeHa A1 BBIIOJIHEHHSA CE30HHOIO
00CITY;KHBaHHS, TEXHHYECKOI0 00CTy;KHRaHHA OQbIION0 KOMHYECTRa MAIHH I10
BOZBpallleHHH HX C y4eHHH H MpH [OCTAHOBKEe Ha XpaHeHHe, a Takke A1
TIPOB eJ]€HHA HOMEPHBIX BHJIOB TeXHHYeCKOr0 O0CITy:KHBaHHA. OHa pazMellaeTcs B
oOII[eM MOMeIeHHH C Y4acTKaMH KOMIUIEKCHOTO0 TEXHHYECKOro 00CTYKHEaHHA H
TEKYI[er0 pPeMOHTa H BKIOYaeT TIOCTBL  TeXHHYECKOH JHaTHOCTHEH;

DﬁCJT}’}EHEHHI-IH IIMHH, TOPMO30E H IIOABCCEH, CMAa3ZKH pecCop H ITOJIIHITHHEOBR
9



CTYIIHL] KOJIeC; IPOBePOUHO-KPelleKHB padoT H TeXHHYeCKOIo O0CIy:KHEaHHS
CHCTEMEI ANEKTPOODOPYIORAHHS, pPeryJHPOBOYHEIX padoT H TeXHHYeCKOIo
00CIy:HBAHHA CHCTEM ITHTAHHS H OXTaKeHHST, CMA204HO0-2alIp aBE04uHLIX paloT.

Ha moro4yHOH JIMHHH pasMellaloTCcsT cllecapHble PepCTakH (110 KOUTHYECTRY
IIOCTOR); IepeJBHKHOH KOMIUIEKT ODOpPYMOBAHHS ABRTOMOOHILHOIO MeXaHHEA-
PErvIIHPOBLIHKA;, [IepeJRICKHOH KOMIUTeKT Oo0OpyJOBaHHA [Isi [POREPKH H
PETVIHPOBKH  aPTOMOOHMEBHOH  AMEKTPOHHKH H  WIEKTPooOOpy OB aHILT,
MePeABHSKHOH KOMIUIEKT  ClecapHOro oODOPYAOBAHHS I TeXHHYeCKOTIO
Oo0CIy:KHRAHHSI  ABTOMOOHILHOH  TEeXHHKH, KOMIUIEKT  JOIIQIHHTEILHOIO
CJIeCApHOIO HHCIPYMeHTa, IPHCIIOCOOMeHHH H CheMHHKOR U IepeJBHKHBIX
KOMIUIEKTOR ODOPYAOBAHILT IepeARHKHOH KOMITTEKT 000pYAORaHHS ST CMAazKH
ABTOMODHITLHOH TeXHHKH HIH YCTaHOBKA CMa304HO-3allpaBoqHAas, HarHeTaTelb
CMa3KH; MacJIopa3faTo4HasA ¥ CTaHOBKA; 3allpaBovHbIH arperar.

BermomorarensHbie romelreHa [TTOP BEIIOMAOT KI4J0BbIEe PAITHYHOIO
NpegHazHaueHHs (U151 XpaHeHHs IIPpHOOPOB, HHCTPYMeHTa, 3allacHbIX 4YacTeH,
MaTepPHAJIOR ), BeHTHIALIHOHHBIE H AN1eKTPOLIHTOBbIE.

CaHHTapHO-0BITOERIE MToMelleHHA [TTOP pKIodaroT: rapepo0HYI0 Ha Bech
JHYHBIH COCTaB PEMOHTHOTO IIO/pasz/leleHHA 4YacTH; AYIIERYI0O H IIPe]IyIIeBYIo;
Y MbIBATLHYIO H CaHY 361

IIpexxae HeMm COCTaBHIb MAapUIPYTHYH) KapTy HeoOXOAHMO MpPHBECTH
PaLHOHAILHYIO CXeMy COOpKH.

ITportecc cOOpKH MOKazblBaeM Ha CTPYKTYPHOH cXeMe B BHJAE IIPSAMBIX
JIHHHH, K KOTOPbIM B COOTBETCTBYIOIIHX MecTaX NMPHMBIKAIOT NPAMOYTQIbLHHKH,
0003HaYaroLIHe JeTaTH HITH YAIbL

IIpAMOYTONMEHHKH pazjAelleHbl Ha TpH YacTH, B KOTOPBIX YKa3bIBalOT

HaHMeHOB aHHe, HOMep T10 KaTaToIy H HHCIO0 JeTaneH HITH Y3108,
1.2 Paipadorka TeXHOIOTHIECK 0l KAapThI pazdopku KIIIT

ITocToRas TEXHOMOTHYECKAA KapTda TCRYLICTO PEMOHTA IIPCACTARIIACT co0oH

OITHCAHHC pﬂEﬁDpHI—I CﬁOpK[-I ABTOMOOHIIA ¢ LeNbI0 33 MeHEI KOHEDPCTHOTO arperaTa,
10



y2Mna HIH JeTamH. PaboTa BEIIONHSETCS HAa OIpeJeleHHOM MecTe HITH HeCKONBKHY,
TEXHOJIOTHYECKH CBST2aHHBIX MeXay coOoH padouHx MecTaX. Ilocne oRaTellkHOCTE
MOHTa3ka-JeMOHT a3Ka ANTeMeHTOR TIPH BEITIONH eHHH KOHEPETHOH padoThI TEKYIIEro
peMoHTa (TP) keCcTKO pelfIaMeHTHPORAHA KOHCTPYKI[HeH aBToMoOHWIA. IloaToMy
THIIOBAsl [IOCTORAs] TeXHQIOIHYecKass Kapra TP, Kak IIpaBHIO, 3KeCTKO
periaMeHTHPYeT [OCIe]0BaTeNLHOCTE BEIIONHEHHS OlTepali /2.

B cocrap odiier HHpopMalpH o TII BKTIOYAIOTCS CTeAVIOLHE JaHHEE:

- HAHMeHOBAHHE TeXHOTOIHYeCKOH KapThl;

- oDIIas TPYAOEMKOCTE;

- KOQIHYeCTEO, POofdiecCHs H KPATTHHKALIS HCTIQTHHT €11,

TexXHQTOTHYEeCKas KapTa COAEPKHT CIeayIONHe IpadbL

HOMEp BBLITOIHASMOH padoThr

- HaHMeHOBaHHE H cojepskaHHe padoThbi,

-  KQIHYeCTBO MeCT BO3J eHCTBHS;

- MeCTO BBOIQIHEHHsI paloThI;

- MpHOOPBI, HHCTPYMEHT, MPHCIIOCO0IeHH T,

- TeXHHYeCKHe Tped oBaHHs.

Homep BhmosHAeMoH PpadoTbl — B 3aBHCHMOCTH OT  BHAA
MIpeACTaBIAeMoro mpoliecca. Ilopsakopbli HoMep JHOO sBjsierca, JHOO He
SIPJIIETCST CHMBQIIOM SKeCTKOH IOCTeI0BaTeNThHOCTH BBITOTHEHHA pador.

HarmeHoBaHHe H cofaep:raHHe paborbl. Kak IpaBHIo, OMHCHIBAeMbIH
TeXHOTIOTHYECKHH  mpollecc  TpeAcTaBsier  codoH  wLemodky — pador,
KOHKpPeTHZHPYeMbIX Ha YPOBHe TeXHWIOTHY eCKHX Tepex0,10B.

TakHm 00pazoM, TeXHOJIOTHHeCKHH Mepexo]] SBJAeTCA CaMbIM METKHM
3BEHOM TeXHQIOTHYECKOH KapThl, a e€ro O[HcaHHe cofAep:kHTIcA B rpade
«HaHmeHOBaHHE H coep:kaHHe paboThI».

KomriectBo MecT BozdeiicTBiaA. HanmeHoBaHHe MecT Bo3eHCcTBHA
osIzaTebHO MOPHBOAATCA B codepskaHHMH pador, a B 3T0H Tpade

KOHEPCTHIHPYCTCH HE KAMHYCCTRO.
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MecTo BBOIOJIHeHHH pador. B rpaje yKazbBawOTcd Bce MecTa
pacriono:keHHs HCITWTHHTETA padoT B paMKax OIHCBLIBAeMOTO Iepexo/a.

IIpudopsl, HHCIPYMEHT, NOpHcIocodeHHda. B rpade 1npHROASITCS
HAaHMEHOBRAHHS MpPHMeHSeMbIX P IIpollecce peaH2alHH  TeXHWIOTHYeCKOro
repexo/a IMPHOOPOER, HHCTPYMEHT OB, TIPHCIT0CO0eHHH.

TexHirieckHe TpedoRaHHA. B r1pade VyKazbBalOTCA MOHTaEHbBIE H
PeryJIHpOROYHEIE TTapaMeIpbl, MOMEHTBI 2aTsDKKH H KOHTPOIHpPYeMBIE 3330pLL
M1OCAJKH, peKOMeHIyeMbIe TOpIOte-CMaZ0MHBIe H APYIHE MaTepHANLL TpedoBaHHs
TeXHHKH 020114 CHOCTH H TIp.

B Tex chnydasx, Koraa o0beM TeKCTOBOH YacTH B paMKaX OTAE/BHOIO
nepexoda B Ipadax «HauMeHOBaHHe H cofep:kaHHe padoTbl» H « TeXHHYeCKHe
TpeOORaHHD» AOCTATOYHO BEMHK HITH HMEeTCs JAOMOJHHTENbHasl HH{OpMaLl,
5TOT TeKCT BbIIEIDIETCA B BHAE NIPHMEYaHHH H B LeTAX KOMIIAKTHOTQ H3IOKEHH
MaTepHalla pacIHChIBA €TCA 110 BeeH HIHPHHE TeXHOTOTHYeCKOH KapThL

ITocneoBRaTEbHOCTE (ANTOPHTM) PazpadoTKH TEXHOMOTHEECKOI0 IIpoLecca
CITEYEOLITHH:

- H3y4aeTCsA KOHCTPYKLIHA H3eITHS,

- COCTaR/IeTCA IUTaH IIPOBE/IeHHA pad oT,

- OMpeAesAeTCA MOCIe 0B aTelIbHOCTh BEITQIIHEHHA OIIepPaLHH H MePeX 0/I0B,

- ¥CTaHARTHEAETCA TEMIT (TAKT) BhINOIMHEHH padorT,

- OMPEAEAI0TCA HOPMBI BpeMeHH Ha PHIIONTHEHHE Ka:KJA0H OrleparLiHH,

- BLIOHPaIOTCs1 000PY 0B aHHe, HCTTQIMHHTEITH, PHCI0 coOneHHA H HHCTPYMEHT,

-0t opMITAETCA TEXHOMOTHYECKAsT JOKYMEHTALTHL
1.3 Onp enesieHrie HOpM BpevieHH Ha pazdopky KIII npu TP

ITpoAQKHTENEHOCTE  BBOIQIHEHHST padoT  TeXHWIOTHYECKOTO IIPoLiecca
HasbIBalOT HOpMOH BpemeHH. TexHHHUecKad HOpPMa BpeMeHH —  3TO
perlaMeHTHPOBAHHOE PBpeMsi BBbIIONHEHHS TeXHWIOTHYECKOH oOrepalHH B
oTpeAeTeHHbIX OPTaHH3ALHOHHO-TEXHHYECKHX VCIOBHAX OJHHM HITH HeCKOIBKHMH

HCITOMHHTETAMH COOTE ETCTB}’IOHIEﬁ KB ﬂ.]'lH[l]HKﬂL[[—]I—I.
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B ofmem crydae HOpMa BpeMeHH pacCHHIBIBAaeTCs [0 CleJyIoITei

th opmye:

3 T
TH =TD _TMH _T,Arﬂn = :Tru.m - s (1-1)
i i

rae 7, - HOpMa BpeMeHH, MHH (4acTO €€ Ha3bBalT IITYYHO-KaIBKYJLILIHOHHBIM
BpeMeHeM);

15 - OCHOBHOE BPEMS, MHH,

Tacn - BCTIOMOTaTENIBHOE BPeMsI, MHH;

Tiyan - AOTIQNHHTEJILHOE BPEeMSL, MHH;

T, - TIOATOTOBHTEIIEHO-3a KITHOYHTETEHO € B eM51, MHH;

Tum — IITYYHOE BPEM, MHH,

Fiyn - KOJIHYECTEO JeTarneH B [apTHH, IIT.

OCHOBHBIM IIpH paz6opke H cOopke HAa3LIBAIOT Bpensi, B TedeHHe KOTOPOTO
IIPOHCXOJHT HZMeHeHHe B3aHMHOTO PacllofioskeHHs Y2II0B H JleTalled B pesylbraTe
pazbopouHo-cOopouHbLIX pabor, a Talkcke peryJHpPOBKa, NPOBepKa H HCILITaHHe
coOpaHHLIX Y2NOP H arperaToe.

BenoMorare/IbHBIM  HazbIBAlOT BpeMsd, 2aTpadHBaeMoe Ha pPaxIHUHBIE
BCIIOMOTaTe/bHbIe JeHCTBHSL, 00ecIiedHEalOlHe BEOIWTHEHHE OCHOBHOH paloThL
K pcrioMorarenbHEIM JeHCTBHSAM CJIeAyeT OTHOCHIB: YCTAHOBKY, BLIBEPKY,
KpeIlleHHe H CHITHE PeMOHTHPYeMBIX V2MOB H  arperaToB;, HacTpoHKa
o0OpyAOBAaHHA Ha ONpeeIeHHBIe TEXHWIOTHHECKHE PEKHMBL VIIpaRTeHHE
CTEHJOM H APYTHM 000py0BaHHe M, [TepecTaHOBKAa HHCTPYMEHTa (CMeHa MOJIOBOK)
H JIp.

JonoTHHTe/IbHOe BpeMH CKIaJbRaeTcsl H3 BpeMeHH OpraHH3alHOHHO-
TeXHHYeCKOT0 o0CTy:;KHBaHHA padodero mMecra (peryJIHpoBKY H TOJHATaAKY
ofopyioBaHHA B MOpolecce padoThI, CMaZzKy CTeHAA;, pacKmagky H yOopkKy
HHCTPYMEHTa), BpeMeHH IepepblBOE Ha OTJbIX, ecTecTBeHHble HaJ0OHOCTH H
[TPOH3BO/ICTEEHHYI) THMHACTHEY.

Mo roTOBHTEIbHO-3AK/MOYHTETBHBIM HazbBalOT BpeMsi, 3aTpadHBaeMoe

pafodHM Ha MOATOTOBKY K OmNpefeleHHOH paboTe H BLOIOMHEHHsS JeHCTBHH,
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CESBAHHBIX C ee OKOHYaHHeM. IloJTOTOBHTeIbHO-2aKII0MHTENEHOe Bpens
BKIIIOYAeT CleAyol[He paboTbl MoiIydeHHe 32aJaHHSA, Hapsga, HHCTPYMeEHTa;
0ZHAKOMIeHHe ¢ paboToH, YepTeska MH (00pasLioM), TEXHWIOTHYe CKHM [IPOLIECCOM,
a eC/TH €70 HeT — TIPOJy MbIEaHHE TeXHOIOTHH BEIIQIHeHHS PpaboThl, HHCTPYKTAK,
NaTydeHHe MPHCIIoCco0TeHHH, MaTepHana; IIoAT0TOBKA pabodero Mecra; Hala/Ka
HIH [epeHanajKa oOOPYAOBaHMs, HHCIPYMEHTa H IPHCIIOCOoONeHHH 1A
BBITQTHEHHS 2aJaHHOH paloThl; ¢Jlada TOTOBLIX aIpraToB; ¢ada HHCTPYMeHTa H
yDopKa padodero Mecra.

HopMa PpeMeHH 1 aBTOTPAHCIIOPTHBIX [PEMIPHATHH H  CTAHLMH
TeXHHYECKOT0  ODQIY:KHBAHHA  aRTOMOOHIEH  ONpenefsieTcss  aHATHTHYeCKH-
HCCQIEOBATELCKHM, AHATHIHYECKH-PAacieTHbIM H  YEPYITHEHHO-KOMIUIEKCHBIM
MeTOJaMH.

ITeppbIH MeTOA OCHOBAH Ha JAaHHBLIX, TTQMTy4eHHBIX ITPH ITOMOITH fioTorpafHH
pabodero JHA (HTH XpoHOMeTpaka) Ha padodeM MecTe, BIOPOH — Ha pacHeTHbIX
JIaHHBIX € Y4eTOM IPOH3ROJHTEILHOCTH 000pyoBaHHA [laHHOEe HOPMHPOBAHHE
OCHORAHO Ha HCMIQBE30BAHHH OMepal[HOHHBIX KAPT Ha THIIOBLIE OMepallHH, paHHee
IIPOHOPMHPOBAHHbIE  pacdeTaMH H  XPOHOMeTpa:keM ¢ [OCTeTyOLIHM
KOPPEKTHPOBaHHEM [TPHMEHHT€JTbHO K HOBOH KOHCTPYKLIHH H31eIIHs.

Tak Kak CHJATHe KOpPOOKH IepeAad — MpoLlece JIOKHBIH H pacdeTy HOPM
BpeMeHH He I0/i/1aeTcs, TO BPeMA 3aceKaloT XPOHOMEeTPaskoM HITH NPHHHMAIOT H3
cOOpHHKAa HOPM BpeMeéHH. B TPYA0eMKOCTH oOIlepallHH, KOTOpble YKazaHbl B
cOOpHIHKe HOPMAax BpeMeHH TPHBOJHICA IITYYHO-KaIbKYJDIHOHHOE BpeRs,
KOTOpPOe BKIIOYaeT H MITYYHOE, H IT0OATOTOBHTENEHO-3aKII0YHTNbHOEe Bpedd T,

=2,3  HelL-4.
1.4 AHATH? CYINEeCTRYHOIHX KOHCTP YRIHI MOeYHBIX YCTaHOBOK

CTpyiHBIC MO€YHEIE ¥ CTAHOEKH.
B kKavecrBe IIpHMepa PacCMOTPHM KOHCIPYKIHIO CTal[HOHAPHOH aB-
TOMAaTHYeCKOH YCTaHOBKH Moaemd M-129 qua MOHKH [JeTaned IPY30RBIX

ABTOMOODIIE.
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VY CTaHOBKA HMeeT aIperaTHOe HCIONMHeHHe H COJAepsKHT JBa IepefHHX 3 H
JIBa 2aJHHX 2 MOIONHX MeXaHH2Ma, [TOIIapHO YCTaHORJIeHHBIX 10 00eHM CTOpOHaM
MOeyHoro rocra. ITepeqHHid MOMOI[HH MeXaHH2ZM 3 BLOIONMHEH B BHAE I[TOJIOH
CTOHKH, BHYTPH KOTOPOH [TOCPECTEOM AIEKTPOIIPHR0/a ¢ PeIYKTOPOM H LIeITHOH
nepefdadl IepeMellaeTcsl KapeTKa ¢ TOPH20HTATLHBIM BO/SHBEIM KOJUTEKT OPOM
3aHHH MOIOIHH MeXaHH2M 2 TaKke [IPeJCTAaRIseT coOO0H MOy CTOHTY, BHYTPH
KOTOPOH pasMellleHbl AMeKTPOIPHEOA H MeXaHH2ZM KadaHHS BepTHKATLHOIO
KOUIEKTOPa ¢ MOIIMHMH corTaMH. Tpy0uaThle paMKH CMauHBAHHA 4 H OITONTACKH-
BaHHs 1 PBBOIONHeHBLI B PHAe¢ II-00pazHOH apKH € COIUIAMH, pPaZRepHYTHIMH
OTHOCHTE&TEHO APYT APYTa 01 OIpe]eTeHHEIM YITTOM.

DOpPCYHKH HA BCeH YCTAHOBKE ZaKpeIUIeHBbI HAa INAPOBLIX IIapHHpPAaX, 4TO
MO3BQISET YCTAHOBHTh IIPH PeryJHPOBKe HeOOXOJHMbIH ¥IOJI aTakH KaxIoH
CTPYH, lIpaBia, BPYHYO.

KoHCTPYKTHEHOE HCIIQWIHEHHE YCTAHOBKH B BHAE JBYX I[Iap MOIOIIHX
MeXaHH3MOB, CIpPYHHBbIe Ka4dalOIIHecAd KOUIEKTOpPbl KOTOPBIX PacriojIokeHbI B
JIBYX B3aHMHO NepIeHHKY IAPHBIX IUTOCKOCTSIX - TOPH30HTATLHOH € BO3BPAaTHO-
MOCTYTIATENTEHBIM JIBHKEHHEM CTPYHHBIX KQIUTEKTOPOB BBEPX - BHH3 Ha BBICOTY
DopTa aBTOMOOHIA H BePTHKAIBHOH ¢ OAHOBPeMEHHbIM KadaHHeM KQLTeKTOpOB,

- oDecriedHBaeT KaK yJIyHdIlleHHe KadecTBa MOHKH, TaK H YMeHbIlIeHHe pacxoia
MOIOIEH KHAKOCTH, COKpalleHHe BpeMeHH, He0oOX0AHMOIO Ha CMbIB
3arps3HeHHH, 4TO MOBLIIAeT IIPOH3BOAHT €JIbHOCTh YCTaHOBKH.

OaHaKo JaHHAA YCTAHOBKA HMeeT ONpeJe/ieHHbIE HEAOCTATKH. OTCYTCTEHE
KOHBeHepa JUTA TlepeMellleHHs1 aBTOMOOHTSI CHHKAET KadecTBO MOHKH. [pH:KeHHE
aBTOMOOHIA JOIDKHO ObITh JHCKPETHBIM: ¢ OCTaHOBKamMH Ha 15-20 c. dHepes
Kaxaple 1,5-2 M. KOHCTPYKITHA YCTaHOBKH He ofecledHBaeT MOHKY BHYTPeHHHX
OB ePXHOCTEH Ky30B0B apTOMOOHM eH-CaMOCBaIoB.

Bornee clokHOe [JBHMKEHHE OCYIIECTBIDIET CIPYHHBIH KQIUTEKTOp Ha
ycTaHOBKe M-136, OMHpamoUHCA Ha 3KCLEHTPHE, 3acTaRDION[HH KOUIeKTop
Ka4daTbCAd Ha yram Ao 45° Ha KOHCQMH B BepTHKATLHOH ITIOCKOCTH. Corlna

MepeMeIaloTcsa M0 BepTHKATH Oanee deM Ha 0,5 M. BpalleHHIO KOLTeKTOpa
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CriocoOCTEYIOT Takke peakTHPHble CHILI CTpPyH BoAbl CodeTaHHe KadaHHSL
BePTHKAJILHOTIO TlepeMellleHHs H BpalleHHs] COBMeCTHO € YIIy4IIeHHbIMH TeXHHKO-
SKOHOMHYEeCKHMH T[OKazaTe/isiMH ofecriedHBaeT KadecTBeHHYI0 OYHCTKY BCeH
T10BepxXHOCTH HH2a aBTOMOOHITSL

I{eT 0" HEBIE YCTAHOEKH.

KoHCTPYKIHS cTalHOHAPHOH MOedMHOH YCTAHOBKH AJIS1 JeTaneH NerKOPbIX
aBTOMOOHITEH ModerH M-130 sIBIr1eTCs THITHUHOH [T 000pYA0BaHHA STOr0 THIIA.
JaHHAA VCTAaHOBKA IIPHMeHHMa JUI1 MOHKH BCeX THIIOE 3KCIUTYaTHPYEMOIO
JIeTKOBOT 0 ITOJIBHKHOTO COCTARA.

MoeuHasd YCTAaHOBKA COCTOHT H3 CIeAVIOIIHY OCHOBHBIX 4acTeH: paMKH
CMauHEaHHA 4; PaBoH 25 H JIeBoH 13 CTO€K, CBA2aHHBIX ITOMepedHOH 24, oropoH
12 o HanparJROIEH 15 ¢ ycTaHORNEHHLIMH Ha HeH KapeTKaMH 14,23; cestzeH 5,6;
TOPH30HTAMBHOH 22 H BepTHKaTBHBIX 10,19,20,27 IMeTOK ¢ KOHCOJIAMH
11,16,21.26; paMKH 7 ONQIACKHBAHHA, [TYJILTA 1 yIpaRTeHHST, KOHTPOUIepor 2.8,
ceeTodopa 3; peHTHIEH 9,17 C ANEKTPOMArHHTHBIM TIPHBOAOM; KEKTOPOR 18 H
28.

TopHzoHTaNbBHAsA I[eTKa [peAHazHadeHa U1 oO0OMbEa  OOMHIIOBKH
pagHaTopa, KaroTa, BeTPOBOIO CTeKNa, KpPbIBI Ky30Ba, 3aJHEro CTeKIa H
DarakHHKa. IlleTka CMOHTHPOBaHAa Ha MAasATHHKOBOH pamMe H HMeeT BO3MOKHOCTE
MepeMelllaTbCA 110 BePTHKATEHBIM HallpaR SIOIHM, YEPeIUIeHHbIM Ha CTOHKAX.

A rameHHs KonedaHHH H JTHKBHALIHH HHEPLIHOHHOTO CKa4Ka MIeTKH HaJ
KaIrmoTOM aRTOMODHITS CITY 3KHT CIeIHATEHBIH raCHTENb Korme DaHHH.

BepTHKaNbHBIE I[eTKH MpeAHazHa41eHbl JIs1 0o0MbIBA OOKOBBIX TIOBEpX-
HOCTeH Ky30Ba, 0QMHIIOBKH pajHaTopa, BepTHKAILHLIL TT0BepXHOCTeH DaraskHIKa.
ITprzkaTHE IETOK K MOBEPXHOCTH OCYIECTRIAETCA CHCTEMOH ITPOTHR OB ECOB.

PaMka oNQiIacKHRaHHA CIYKHT JUIA CMa4iHBAHHA BTOPBIX BepTHKAILHBIX
IIeTOK, OKOHYAaTelbHOIO OOMbBAa T[IOBEPXHOCTH aRTOMOOHIA C IIOMOIIEIO

BOJAHOTO A¥IITa H HAIHCCCHIA Ha ITOBCPXHOCT b ITAMHP OB OYMHOTD COCTaBa.
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2 TEXHOJIOTHUECKAA YACTD

2.1 OdocHORAaHNE IIPOHZBOACTRE €HHOH IIP 0T PAMMEI ¥ IACTEA

st 00OCHORAHMST MPOHZEOACTEEHHOH IIPOTPaMMbBl Y4YacTKa pPeMOHTA
aIperaToE HeoOXOMHMO HAHTH CleAyIOLIHE II0KA3aTE/H: TOJOEYI0 TPY0€MKOCTE
TO-2 H TeKYINero peMoHTa, BhIIeNeHHe TPYI0eMKOCTH YYacTKa, IITAaT V4HacTKa,
ILTOLaH IIPOHZE 0 CTEEHHbIE VIACTEA.
Heo0xX0aHMO PacCHHTAThL TPYA0EMKOCTE TEKYINEr0 PEMOHTA aBTOMOOHTeH
1o opMyne
Lp=hpa K1 Kot K3 K4 K5, (2.1)
rAe {Tp.H. — HOpMATHEHAs TPyA0eMKoCcTE Ha 1000 kM npoGera 6a20B0H MoJeH
aBTOMOOHITSA, Hel.-1.;
K, — kos(hpHIHeHT YUHTLIBAOIHE VCTOBHA SKCIUTYaTal[HH;
K2 — ko3 pHITHEHT KOPPEKTHP OB aHHS HOPMATHEOR B 3aBHCHMOCTH OT
MapKH ITOJABHXKHOIO COCTaRa;
I3 - kosdhHIHeHT YUHTEIRAKOLHH IIPHPO HO-KTHMATHY eCKHE Y CJIOBHS;
K4 - kosdhdHIpHeHT YUHTEIEAIONTHHE [IPoder ¢ Ha4Yana SKCIUTya TalHI;
K5 - KO3 HITHEHT YYHTLIBAIOIHH KOTHIeCTEO 00CITY:KHEAeMBIX H
PEMOHTHPYEMBIX aBTOMOOHIEH Ha NIpeATIPHITHH,
T"oOBYIO TIPOHZE O/ CTEEHHYIO NIPOIPaMMY TEKYIIer0 PeMOHTA 110 KaXKA0H
TPYIIIe MAIIHH OIIpeelisie M IT0 opMyTe
Ttp=Lr-tp- Au/ 1000 , (2.2)
rae L2 — rogoeoH npober aBTOMODHIEH, KM,
Au — cpefHe—CITHCOYHOE YHCII0 ABTOMODHIEH, IIT.
JaHHLIe s pacueTa [IPOH2EOACTEeHHOH MporpaMmMe] YITATII — 1 Ha 2008 rox

MIpHE €J¢HE] B TaOrmie 2.1.
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Tabmmiia 2.1 JJaHHLIe 4711 pacdeTa IpOoH2E 0 CTE €HHOH IIPOorpaMMEl

Mapxa FKomiuec | CpemHe-
ABTOMOLH T TBO, WT. rogoBoH Gpn. tnd = K| ) K3 K4 s
npober
EANAS- 33 32540 | 8,5 14,5 L, [ L,1s5s (1,1 (1,2 | 1,1
55111
EANAS- 6 48200 | 8,5 14,5 L1 (1,15 1,1 (1,2 | 1,1
55102
EAMWAS-5320 12 54200 | 8,5 14,5 L, (1,0 (1,1 (1,2 | 1,1
KAMAZ-5410 18 53800 | 8,5 14,5 L1 |, (1,1 | 1,2 | 1,1
EPA3-256E 4 20510 | 6,2 14,5 L [ L,1s 1,1 (1,2 | 1,1
KEFP&£3-6510 9 29520 |[6,2 147 1,1 |L15S|1,1 | 1,2 |11
hIA3-5551 1 35800 | 8,5 14,5 L1 | L,15 (1,1 | 1,2 | 1,1
MAZ-MIKT- 1 16900 |5.8 147 | 1,1 |L1S|1,1 | 1,2 |11
65158
3HI-431410 2 43200 | 4,0 10,6 |1,1 |1,0 | 1,1 |1,2 |1,1
3MJ-133 1 1325 4,0 10,6 |1,1 |L,15 1,1 |1,2 |1,1

PaccuHThR aeM CKOPPeKTHPORAHHOE ZHaYeHHe TPYA0eMKOCTH TeXHHYeCKOTO
oGcyeaHHA No2 it aeToMoOHst KAMA3-55111 ven.-y
Lioa = Loy Fo " £ (2.3)
tx=145-115-11=1873 qer.-4.
U151 pacdeTa roJ0BOH TPYA0eMKOCTH TO-2 HeoOX0AHMO OIpeeIHTE MH IO
TeXHHYECKHX 00QTY:KHEaHHH 2a 10
Nrgar=L.y./ Ly, (2.4)

rje Lep.r. — cpefHeroJOROH [poder apTOMOOHISA JAHHOH MapKH;

tp.T

L2 — nepHo JHUHOCTE TO-2 18 IPyINIs] aBTOMOOHTeH. [T IPY30BbIX
aBTOMODIIIEH BBEITYCKa ITocne 1972 roja HOpMATHEHAA ITePHOAHHMHOCTE TO-2
paeHa 12000 K.

[2=12H-K1-K3. (2.5)
[2=12000-09-1,1 =11880 K.
NTO-2T" =32540 / 11880 = 3 paza.
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I'omoras TpYAOEMKOCTE TO-2 parHa
TTO-2 = NTO-2T" - tTo2 - Au.. (2.6)
TTO-2=3-183-33=1742 4 yei.-4
PaccuHTLEaeM CKOPPEKTHPOBAHHOE HaueHHe TPY/0eMKOCTH TeKYILero
peMoHTa U1 apToMoOHs1 KAMA3-5320
mp=8,5-11-1-11-12 -1,1=136 delL-4.
PaccuHTIbRAaeM T[OJAOBYID TPYAOEMKOCTH TEKYIIEI0 peMOHTa BCexX
aBToMoDHTeH KAMA3-5320:
TTp=54200-12 - 13,6 /1000 = 8845 4 4en.-4.
PezybTaThl BEMHCTIEHHH 110 JPYTHM MapkaM ITOJABHKHOTO COCTARa
IIPHEE/leHB] B TaQmHLe 2.2.
HaxoaHmMm cyMMapHYI0 TPYA0€MKOCTh TeXHHYECKOro oDCITy>KHRaHHA No2 za
roj.
71o-2. =% T10-2, (2.7)
Tro-2 =4082.2 den.-4
HaxoaHm cy MMapHy10 TPYA0eMKOCTh TEKYILIEro PeMOHTA 3a Iof
TTp.r. =} TTp.IL (2.8)
Tip.r=36449.4 4yen.-4
HaxoquM TpPyAOEMKOCTH BCIIOMOTATelbHBIX pador, IPOBOAHMBIX B

peMoOHTHOH 30He YITATII-1
Tecn = (5T + T Tr0-2) " Ko 2.9)
TA€ K - KO3 HHIHEHT yHieTa BCIIOMOraTebHEIX pador. [ YTATII - 4
K. = 0,2
Teern = (36449 +4082,2)-0,2 = 8106 ,32 qen.-4
Haxoaim o1y TOJA0BYIO TPYA0eMEOCTE pador
T=YTrp+¥XT10-2 + T (2.10)
Tr=36449 + 4082 +8106 = 48637 4ei.-4.
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Tabrmia 2.2 PezybTaThl BEMHCIICHHH TPY/0€MK OCTH

Mapra Fonuue trp, TTle tro-2, Tro-2
AETOMObHI EIIIE:), HEL-4 HEN. -1 HEI. -4 HEJ.-4
KAMASZ-55111 33 15,6 16751,5 18,3 1742,4
KANA3-55102 6 15,6 4511,5 18,3 422,4
KAMAS3-5320 12 13,6 8845,4 15,6 957,6
KANA3-5410 18 14,9 14429,2 17,6 316,8
KPA3-256CE 4 15,6 1279,8 18,3 133,4
KFA3-6510 9 15,6 4144,6 18.6 334,8
1LAS-5551 1 15,6 558,5 18,3 50,1
MAS-MIET- 1 15,6 236,6 18,6 18,6
65158
SHII-133 1 6,1 8,1 13,4 13,4
S3HI-431410 2 5,4 86,4 11,7 93,3
Bcero 77 133,6 36449,4 168,7 4082,2

Hs IMAyYCHHOIO  3HAYUCHHA TPYA0CMROCTH Heo0XOJHMO BbIJETHTb

aIperaTHble paboThL

Tup = Karg (XTIp 103 Y Tn) - (1 Ky (2.11)
e K., — Aans arperatHbIx paboT B TpyAoeMKocTH TP, K., = 0,217 /4/
0,3 — 30% coryTcreyomero TP npH npoeedeHHH TO-2.
Top = 0,217-(36449 + 0,3-4082) - (11+0,2) = 9550 4em.-u.

B COOTBETCTBHH ¢ NPHMEPHBIM paclpeaeyIeHHeM TPYAOEMKOCTH TEKYILETO
peMoHTa apToMOOHNIeH ceMelicTea KaMA3 o arperaraM, CHCTeMaM H  VIaM B
IIPOLIEHTAX OT OO0LIeH TPYA0eMKOCTH HaxXOJHM TPYJ0eMKOCTE PeMOHTa KakKJoH
TPYIMILI aTPeraToB H y2moB aBTOMOOHTA T,, ; H BHOCHM B Talimiry 2.3. s
pazpabaTbEaeMOro arperaTHOr0 Y4YacTKa HCKIIOYaeM PeMOHT TaKHX VOB H
arperaToB KaKk JPHIATENh, KoONleca H IIHHBL 3/IeKTpoobopyaoBaHHe, KaOHHA,

roTaTdopma H paMa. PeMOHT 3THX ¥310B §ydeT MPOROAHTLCS B APYTHX Y1aCTKax.
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Tabmmiia 2.3 PacripegeieHHe paboT 1o arperatam

ATpPEeraTrL CHCTEMBI, ¥3IIbI % | Typi wem-d. | T, g4
JBHraTelb, BKIIHOYAS CHCTeMb] [THTaHHS, 3619 —
OXJTaKAeHH, CMAa3KH H BbITYCKa Ia3o0p 37,9
CluermneHHe 2 191 191
Kopobka nepena4 0,9 86 86
KapaaHHbIe BATBI 0,6 57 57
B egyiHe MOCTBL, CTYIHLIBI 3,6 344 344
Ilepemsa ocb 0,2 19 19
TToarecka 3 286 286
Kaoneca H IIHHEI 8,8 840 —
PYJIeEOe YIIPaRIeHHe 2,8 267 267
Topmosa 12 1146 1146
DeKTpo0bopy I OB aHHE 7,9 754 —
KabHHa 7,8 745 —
ITnatdopma, pama 12,5 1194 —

Bcero 100 9550 2397

B "rore namy4aeM TPYAOEMKOCTE arperaTHOIO yq4acTka Tyd = 2397 o, -4y,

Bridop pesxriMa paboThl peMOHTHOH MacTepCKoH H pacdeT OHAOB BpeMeHH

IIpeMpHATHA OCYIIECTRIIACT CBOK JesTeNbHOCTE 365 JHeH B rogy Oes

BhIXO/JHbIX. B BRIXOAHBIE JHH OTAbIXA €T TAMhKO AIMHHHCTPAIHA.

PemoHTHasi 20Ha paboraer 6 qHeH B HeJlemo. KasKIbIH y4acTOK H 30Ha

HMeIOT CBOH rpadiHK H pesKHM padoThL

B 5T0OM ciTytae HOMHHANTEHBIH (JOHA BpeMeHH ydacTKa

<&H = (4x - B8 - J0) - Tem — (241me + Aim),

rae Tk = 365 — KQMHHIecTEO KalleH apHbIX JHeH;

e = 52 — KQIH4YeCTRO PhIXOAHBIX JHEH;

o= 15 — KomHdIecTEO Mpaz AHHYHBLE HEH,

Hm = 15 — KoImHecTR 0 MpeAnpaz HHYHBIE JHEH;

Jne = 52 — KMHYecTRO TP e BbIX0HbIX JHEH;

fcM=7 dacoe — TMPOIOIFEHTCTTBHOCTE CMCHBLL

PH=(365-52-15)-7 — (2 - 52 +5)= 1977 4aca

(2.12)
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2.2 PacyeT YHCIEHHOCTH I OHIR 0/ICTE ¢HHEIX padouiy

PaccuHTHEaeM TeXHOTOTHYeCKH Heo0X0HMOoe (ABOYHOe) YHCIIO0 paGouHy
Pr=T, Iy} (2.13)
PT=2397 /1977 = 1,2 YeJl., IpHMeM FT = 1 4elL
PaccuHThRaeM IUTaTHOE (CIIHCOYHOE) YHCI0 padouHx
Pm=T./ <&, (2.14)
rae &, — AeHCTEHTENRHBIH $oH BpeMeHH OJHOI0 IPOH2E0CTEeHHOI0 padouero.
D = 1Dy (2.15)
rae 77 - Koy HIIHEHT HCTIONB30BaHHA padodero ppeMeHH, 17 =0,9
D, =09-1977 =1779 4
Pm =T /P, (2.16)
P = 2397 /1779 = 1,4 den., npHMeM °,, = 2 deJL

2.3 IToadop OCHORHOI 0 TEXHO/IOTHYECK 00 000p YIORAHHA

Tak Kak pacdeTHOe TeXHOJIOTHYeCKH HeoOXoAHMoe  YHQIO pabodHx
COCTaBHIO 1,2 Yen HeTPYHO NPeANWIOKHTEL 663 pacdeToR, YTO PacHeTHOE YHCIIO0
KaK10ro oDOpyJ0BaHHs U1 peMOHTa IIPHHATLIX arperaTob IIpH 3ToH ke oblieH
TPYAOEMKOCTH Oy/JeT MeHBIIe OJHOIO, TAK KaK o0las TPyAOeMKOCThb Y4acTKa
Oyer paclpe/eneHa 10 arperaraM B COOTBETCTEHH ¢ TaGrmileH 2.3,

ITosToMy obopyaoBaHHE [IPHHHMAEM B COOTBETCTBHH ¢ HeoOX0HMOCTEIO B
TEXHOJIOTHY e CKOM IIpoliecce peMOHTA IPHHATHIL arperaToe.

Bce npuHsitoe obopy1oBaHHe IIPHEOHM B TabrmHile 2.4.

Tatumiia 2.4 BegoMocts o6opyJoBaHHA aTperaTHOIO Y4acTKa

o e IInowmans, | Moms.
E HaumeHoBaHHe 5' TabapHTEL MM ve ST 16,
=t obopygoBaHHA % Mapka nnuHa |mHpHHa| en. |Beero| KBT

1 2 3 + 3 & 7 g 9

) ik | €™ | 000 | 1000 [100]100] 1

MOHKH arperaros H3TOT.
2 |ZHeKTpoTalk 1 T3-05 350 350 0,6
3 |MNoHTAKHBIA CTON Fi P -5109 1250 a0 0,94 | 1,28
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IIpogaskeHHe TalIHIBI 2.4

Jape ona
obTHPOYHOTO
MATepHama

OPI-5133

1000

500

0,50

0,50

HHucTp yMeH TANBH BIH
mrad

OFT-5147

600

400

0,24

0,48

Bepcrak

OFT-1468-01-
0604

1200

800

0,96

1,92

(_ Ternas

OFT-1468-05-
2304

1400

500

0,70

1,40

KoHconmeHO-
CBECD OTHBIA KpaH

500

500

0,25

0,25

0,6

T enes#ica

1000

600

0,60

0,60

10

Eonmpeccop
M ep OB HAHOH

24120

750

400

0,30

0,30

2,2

11

[pucn ocobneHye Ona
BBIIp eCCOBKH
MEECpHER
aBToMODHITER 1
aEToDYCOB

I1-5

1400

700

0,98

0,98

12

Crenn ona pasbopi
1 cBbopid pegyETOp OB
3aMHHK MOCTOE
aBTohobunel K and 3

P-620

850

700

0,60

0,60

pyi

13

CTenn Ona pasbopii
1 chboprar KIITI
ABT CLIODMITER

P-201

720

830

0,60

0,60

pyH

14

Crenn ona pasbopras,
chopri 1

P eryIHp OB
CLIETITTeHHHA

P-724

580

490

0,28

0,28

I[THEER

15

W oTaH OBKA 0714
PACTOUKH TOPMOZHELL
bapabanob 1 obToUKH
H KA 0K

P-185

920

900

0,83

0,83

22

16

[Ipecc OMnd KIEMTEH
$PUKIHOHHELL
HAKNTagoK H JHCKOE
CLIETITTeHHA

P-335

420

430

0,18

0,18

I[THEER

17

[Ipecc

P-338

470

200

0,09

0,09

HAaCT,

pit

18

CTAHOK TOUMIIEHO-
I1JTH OB aNBHEBIA

OIT-1

420

535

0,22

0,22

19

W oTaH OBKA
CBepIINIEHAS

F-175

710

390

0,28

0,28

0,75

Ecero

12,39

13,35
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2.4 PacuyeT 1p OH2B OJCTE eHHLIX ILIOLI ANeH yIacTRa
ITnoima e y4acTKOB HaX0QHM 10 (ropMyIie

F}"[. =FDE..G? (21?)

rae F,; — ITIOMIaAE O0OPYAOBAHHSL, M (CM. TaGiHITy 2.4);

g - Koa(h(pHIHEHT, YHIHThIBAOIIHH NMPoxXo/bl (TalmHiia 46/2/).
F. =12,39-4=495 W

O01afA KOMIIOHOBK A YIACTK A
ITHpHHY y4acTKa NMpHHHMaeM B=61M.
IIpH 5TOM pacdeTHas1 ANMHHA LIEXa

L=Fp./B=1239/6 =83 m. (2.18)
npHHHMaeM L = 8§ M.
IIpHHATAA IUTOIAAL COCTABHT

Frpm =L B=8-6=48 M
IlorpeHoOCTE B %0 COCTARIIAET
A= (Frgo = Fouen)/ Frgen $100 (2.19)

A = 48-49,5/48-100=3,2 %.

HOITyCTHMO€ pacXo:JeHHe COCTARIAET 15%0.
2.5 Be10op 1oaseMHO-TP AHCIIOP THOT0 000p ¥ I0BaHHHA

IIpHHATOE MOALEMHO-TPAHCIIOPTHOE 000pYAOBaHHE pPacCMOTPHM 0 XOAY

TEEHOIOTHYCCKOIO ITPOL[cCCa.

Jns 3aHOCa arperaToB B YHacTOK HCIIWIb3YeM MOHOPELCY C 3JIeKTPOTALIO.

CHATBIE Y¥AMbI H ACTAMH ITO ITOCTAM C ITOMOIIBH) TCITCHEH. AIPEFHTLI C ITOMOIIBID

KOHCOIIBHO -ITOBOPOTHOI'O KPpaHa ¥CTAHABIIHEAKT Ha CTCHABI H MOHTAAHBIC CTAMNLL

Tabmmiia 2.5 IToabeMHO-TpaHCIIOPTHOE 000pY JOBaHHE

HaumeHoRaHHE [0 BEMHO- Kon-
Ne Mapka
TPaHCIIOPTHOI'O 000pY10BaHHA BO
1 | SmekTpoTaTh T3-05 1
2 | Kpan-Ganka TOCT-7890-88 | 1
3 | KOHCQIILHO-IIOBOPOTHLIA KpaH 1
4 | Temexka 1
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3 KOHCTPYKTOPCKASIYUACTD
3.1 TIpHHIEI JeHCTERHA P A2PpadaATLIBAEMOH MOSTHOH ¥ CTAHOEKH

MoeuHasi YCTaHOBKA COCTOHT H? CNeVIOLIHYX Y2I0E (pHCYHOK 3.1). Ha paMe
Q, BENIOJIHEHHOH H? YTQIKOB, VCTAHORJIeH Oak 6. Bak HMeer JHO ¢ YEIIOHOM,
o0ecrieyHRAIOIHM CTeKaHHe 2arpsi2HeHHH K Humoz2y 13. Ha Oake HMeercs [JBa
CMOTPOBLIX OKOIIIKA, ITO2ROIDIOIHE HAOII0JaTE 2a 2arofiHeHHeM 0aKa TshKeIbIMH
SAIPAZHEHHAMH, TOIIMHHOH <101 HeTelIPOAYKIOER H YPOBHEM  MOIOMIeH
MHAKOCTH. COOKY — HMeeICsl CIHPHOH KpaH 4 U1 THBAa HAKOIMHBIIHXCS
Hed TellpoayKTOR. BHYTPH Daka HMeeTCsI TPH HAKIOHHBIX pazAeTHTEILHBIX JIHCTA,

KOTOPEIC HE ITOZE WIHIOT HHTCHCHEHO ITEPCMENTHE ATECH FHAKOCTH ITPH MOHK e,

PucyHor 3.1 - MoeuHada y cTaHOBKA
Crepxy 0aK HAaKPbEAeTCA CITHBHBIM MOAJ0HOM 14, MozBarsHolHM yOpaTh
3arpszHeHHYI0 KHAKOCTD MoJabIlle 0T MecTa 3adopa 3HAKOCTH. Hcnanb30BaHHaA
SKHAKOCTh IHPOKOH KOPOTKOH CTpyeH BIHBaeTcs B 0aKk MHHHMAIRHO BO3MYIIast
JKHIKOCTE B Dake.
Ha mojaoH ycTaHORIIeH cTod 12, BBIIOIHEHHLIH H3 MepdropHpPOBaHHOTO

OTECPCTHAMH JIHCTA C ITPHBAPCHHBIMH peﬁpaM}I SECCTROCTH.
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ITon GaKoM Ha IPOJNTHLHBIX YTOJKAX PaMbl YCTaHOBJIEHB] 3JIeKTPO/BHIaTelkb
5, Bpallaroll{HH pan Hacoca 2 depe? MydTy 8, caMm Hacoc 2, K OFHOH H2? HOXKeK
PaMbI IPHKPeEIUIeH pecHBep 1, OB OIITIOLIHI:

- AKKYMYJIHPOBATh JapJleHHe B CHCTEME;

- 5KOHOMHO PAacXoJOBaTb AMeKTPOsHepPTHI0 H OepekHO SKCIUIYaTHPOBATh
SIEKTPOIIPHE O] (D€ YaCThIX KPAaTKOBpeMeHHLIX EKTHOYeHHH);

- BLIPABHHBATE JABTIeHHE B CHCTEME.

B 0ake yCTaHOBMEH BOJ02a00pHHK 7, HMEIOUIHH PhHAXKHO IOJABCIICHHEIH
IIO0IITAEOK, HA KOTOPOM 2aKpeIlIeH ceTHaThI (LT, COeMHHEHHBIH upes THOKHH
LLUTAHT ¢ TPYDOIIPOR 0] 0M CHCTEMEL

Ha crone depes OBICTpOpazbeMHOe COEJHHEHHE YCTAHOBJIEH PaclbUHTEE
10 mma MOHKH 3aKpbITbIX MQNMOCTeH KapTepoR ©Oe3 vYacTHA HeTOBEKa.
PacnbUmHTenb npejcTarisieT co00H pazeeTBHT b, K KOTOPOMY MpHCOEAHHEHBI CO
BCEX CTOPOH 5 OTPe3KOB IHOKHX IUTAHTOB ¢ HAKOHEYHHKA MH, H TIPHIIasHHbIE APYT
K JPYIY H K pasBeTBHTENO KQNbla, OTPaHHYHBAIOIIHE XaoTHHECKOe JBHKEeHHE
IIUTAHTOR OT PEAaKTHBHOH CHILI paz0pbIIHEAeMOH HAKOCTH. 3T0 He0DXOAHMO
JUIA TOro, 4To0bI OXPAaTHTb 30HOH paclbUleHHA BCe IIPOCTPAHCTBO BHYTPH,
HalpHMep, KapTepa KOpPoOKH Mepe/a4.

JUtA  mOpedorBpallieHHs  pa3OpbI3THBAHHA — MIPeyCcMOTpeHa  Kamepa,
BbIIIQUIIHEHHAaA H3 OOKOBBIX CTeHOK 11, 10 HanNpaRTAONIHM KOTOPBIX
MepeMelllaloTCA PAIIeTh] (0T paibcTaBHeH). B paiieThl BCTaBJIeHbI OKOMIKH JUTA
HaQmoAeHHsI 3a TPOLIECCOM, OTBEPCTHS ¢ PYKABaMH A PydHOH MOHKH
IMHCTQIIE€TOM, TT0/ICOeHHsIEMbIM BMECT 0 pacIbUHT ers1 10 depes rHOKHE IIUTaHT.

IILmoz 13 COCTOHT H3 CTEHOK 2 H 3, BHYTPH KOTOPBIX HMeeTCA Pe3HHOBBIH
pykaes 8. B cTeHKax HMeeTcsl IIPOpesb JA 3a’KHMHBIX BAIOB, IIPHBApPeHHBIX K
cerMeHTan 19.

CerMeHTHI TIOCAKeHbI Ha Balibl 23 MIMOHOYHBLIM COeJHHEHHEM H BXOJAT B
3alelUleHHe ApyT ¢ ApyroM. Ha KoOHIle OJHOTO BaTa HMeeTcsd py4dKa 6. Baibl
Kperarcd K OCHOBRaHHIO 1 PBTynkamH 20, SPISEOLMHMHCA ITOIITHITHHEKAMH

CEAMTEECHITH.
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K ocHopaHmio 1 mpHeapeH yTIop 16 H3 IBeTTepa, Ha KOTOPOM HaXOJHTICHA
ITHEEMOLTHITHHAP, IITOKOM COeJHHeHHBIH Yepes IUTaHTY 21 ¢ KpbIIKoH 4.

KpbolKa HMeeT YIUIOTHHTENE 12 H B 2aKPEITOM IIONIOMKEHHH (HKCHPYeTCs
ABYMA ZalenKaMH 17 ¢ Ipy>KHHaMH 22.

Hi:xHs31 4acTh YCTAHOBKH 2aKpbITa MHTAMH, 3aKpeIlBIeMbIMH HA paMe, Ha
YepTe:kax OHH He ITOKAZaHbL

Y CTPOHCTE 0 padoTaeT CJ1eYIOIHM 00pazoM.

DNEKTPOARHTIATENE 5 HACOCOM 2 BCACHIBAET MOIOHIYIO KHAKOCTL Hepes
BOJ02a00pHHK 7 H HarHeTaeT B pecHpep 1. IIpH JOCTH:KEHHH OIIPe]eleHHOTO
AARJIEHHA AETOMATHKA Hepe: AATHUHK JaBJIEHHS BRIKTHOYAET NEKIPOJBHIATEND.
Momwasa FHAKOCTE IPH OTKPBITHH KpaHa IoJa4H OT pecHBepa TOAAETCA Ha
pacibUHTEb 10 H pazdpblsTHRa eTCs Hepe3 HAKOHEHHKH.

H crione:0p aHHAA SEHAKOCTE CTEKAET €O ¢Tos1a 12 Ha rmoja0H 14 H 1Mo HeMy B
IIpaByI0 cTOpOHY Daka. B Dake TsoKelble 4acTHIIBI OCeJal0T Ha JTHO H CTEKAIOTCA K
nUmo3y. IIoRepxXHOCTE OCEAaHHA VBENHYeHA VCIIOKOHTEMH. 1A JIydIlero
OCAEHHS] B MOKOIIYIO SKHAKOCTL J0DABIIAIOTCS peaK THRBI-K0aTyJIAHTLL, KOTOPhIE
CXPaThIRAIOT MEKHE 4acTHLIBI 3arpsa3HeHHH B XIOMbsd H YCKOPEHHO OCAaKJaloT.
CKOIMHPIIH ecA 3aTrPsAZHeHHs cOpa chbIBalOT CA Yepes LT3,

HedTenpoayKThl, IVIOTHOCTE KOTOPBIX HHXKE INIOTHOCTH BOJBL BCIUILIBAIOT
HAaRepx H IePHOHYECKH CTHBAITCA Yepes KpaH 4.

IILmoz paboTaer e yomHM o0pazomM. IIpH padoTe YecTaHOBKH 00bem Oaka
repMeTHZHpPYeT KpbllKa 4, 3akpbITas zamenkam# 17. IIpH sToM o0beM HUTIOZa
SAMOIHACTCH 3aTPAHEHHAMH, 3a3KH MHBIE Ballbl Pa3BHHYTHL

1 cOpoca zarpsasHeHHH MOBOPOTOM PYHUKH depe3 CerMeHThI 19 cBoasTcA
3aKHMHBIE Ballbl H, IPOX0JA B Mpope3H CTeHOK 2 H 3, 3alleMDI0T pe3HHOBBIH
pyKaB 8, IIPH 3TOM pasbeHHA 00beMbl 0aKa H 1IMo03a. Py4uka 6 (HKCHpYyeTCs B
3TOM MOTOKEHHH WMITBPeM Ha pame. HaxkaTHeM Ha PepXHHE KOHLIBI 3alllelIOK
oceof0oAaeTcsl KpbIlKa 4 H OTKPbRBAaeTcid MHEBMOLMITHHAPOM. 3arps3HeHH:A
BbIBATHBAKOTCS HAa IOJCTARJIEHHBI IIOJJ0H, KPBIIKAa H €e IIPOeM BBLITHPAIOTCS,

MMHEBMOILIUTHHAPOM KpbIIKa 3aKpbBaeTcd H (HKCHpPYeTCA 3alllelIKaMH. PytKa
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OCBODOEAaeTC OT [l]I-II{CHTDpﬂ Ha paMe H PasiEHIAITCH 3 FHMHEBIC BATIEH, PYEAER

PACTIPsTAET €51 B HCXOJHOE [N 0keHHE.
3.2 KOHCTPYKTHEHBIE P ACIeThI CTEHIA
Pacder Tpy0oniporoga

JU1s1 yTIpoIleHHsI pacdeTa MpeJcTaEHM BCIO Hallly CHCTeMy B BHJe [IPOCTOIO
TpyOoIporoja (pHCYHOK 3.2) ¢ BO3AYIIHOH pabotueH cpeloH.

IIpn pacderax TPyOOMPOBOAOE OCHOBHOH 2ajadueH sEIsiercs JHOO
OIIpeaeTeHHe TIPOITYCKHOH CITocoOHOCTH (pacxoaa), THOO IOTepH Harlopa Ha TOM
HIIH HHOM Y4aCTKe, paPHO KaK H Ha BCeH JyTHHe, THOO AHaMeTpa TPYOOIIpOBRO/a Ha
3aJaHHBI pacxofe H 10T epsTx HaTlopa.

B npaktHie TpyOOMpOROAL] AeATCA Ha KOpomue H onunHbie. K nepBbIM
OTHOCSIICA BCe TPYOOIIPOBOAbL B KOTOPBIX MeCTHbIE ITOTEPH Harlopa IPEeBbIIaioT
5...10% moTeps Harmopa Mo MAIHHe. IIpH pacdeTax TakHX TpPyOOIMpOBOAOR
00s13aTENBbHO YIHTBIBAIOT TOTEPH Harlopa B MeCTHBIX COINPOTHBIIEHHAX. K HHM
OTHOCSIT, K TIPHMEpPY, MaclI0IpoBo/bl 00beMHBIX Iepeaat.

Ko BTOpbIM OTHOCATCA TpPyYOOIpPOBOABL, B KOTOPbIX MeCTHble IIOTepPH
MeHbIIe 5...10% rmoTeph Hamopa Mo AmHHe. X pacder Beferca Oez yuera
MeCTHBIX MoTepb. K TakHM TpyOorpoBojaM  OTHOCATCS, HallpHMep,
MaTHCTPaIbHbIE BOJOBR O/IbI, Hed) TEPOBObL

B namMHHapHOM MOTOKe JBHKEHHA OT/AETBHBIX YacTHL] SKHAKOCTH HMEeT
CIIOHCTBIH XapakTep. o Tex mop roka He OyAeT JOCTHIHYTa OIIpejde/leHHaA
CKOPOCTb, OHH JABHKYT C5L, YTIOPS/04 €HO, He Melllasi, APyT ApPYTY.

ITpH KpHTHYeCKOM 3Ha4eHHH 4HCIa PefiHobAca Re MOTOK rpeppaltaerca H3
JaMHHAPHOTO B TYpOyIeHTHLE H HaoDopoT.

JIaMHHAPHBLE MOTOK Re < Re, .,

Rem = 2300

Re=vd10°/V (3.1)

IJie - CKOPOCTh TeHeHHsI B TPYOOIporoae, M/c,
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V - KiHHeMaTHYe CKasl BSI2KOCTh AHIAKOCTH, h-m{zfc,

d - BHyTpeHHHH AHaMeTp TPyOoIpoBoia, MM

Re - ymcno PetiHompca.

PHcyHOK 3.2 - CxeMa mpocToro TpyDomnpoBo/a

CKOpPOCTb TEHEHHS HIIKOCTH:
v=Q10%6dn/ 4
Q - pacxo[ HAKOCTH Yepe3 MOAIHITHHE, JI/MHH
HaxonuMm pazMep HaMeTpa TpyOoripoeoaa [9]:
Re= dQ-10°710-6d' 7/ 4;
Re=Q-10"6d’n/ 4;
2300 = 9,75-10%/674
d =10,1-10%67w/4-2300;
d=12 mm.
CKOpOCTb Te4eHHS KHAKOCTH:
0 =97510%6-9" W4=2 55m/c.
ITpoBeaemM IPOB ePKY:
Re < Rémpn
Re=0vd"10°/V,
d=12 mm.
MuameTp TpyOonporoa pakeH 12 MM.

32)

(33)
(3.4)

3.5)

IIporepka TPYHOMPORO A HA IPOYHOCTE IIPH FHIPARIHIECKOM YIape

T'HapapTHYecKHM YAapoM (pPHCYHOK 3.5) HazbIBaeTcsl pezKoe IOBLIIIEHHE

HITH ITOHHKCHHE JaBJICHHA B HAIIOPHOM Tp}’ﬁﬂl'[pﬂBﬂ,I[E, BEIZRAHHOC H2IMCHCHICM
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BO BEpeMeHH CKOPOCTH JIBHJKEHHS JKHAKOCTH, CBsi2aHHOe ¢  OBICTPhIM
cpaGaThIBaHHEM 2allOpHOI0 YCTPOHCTEA TPy OOoIIpoBoaa.

DTOT T[pollece SIBJSIeTCS] OdeHh OBICTPOTEYHBIM H XapaKTepH2ZyeTcs
YepeJOBaHHeM Pe3KHX MMOBLIIeHHH H IMOHISKeHHH JaBJIeHHSL, KOTOpOe CESI2aHo C
VIIPYTHMH JedopMalisIMH SEHAKOCTH H cTeHOK TpyGoriporofa. THApaRIHYeCKHH
yJAap 4alle Bcero BOZHHKAaeT IPH Pe2KOM OTKPLITHH HIH 2aKpLITHH KpaHa HIH
JPYTOT0 YCTPOHCTRA, YIIPARISIEMOIO ITOTOKOM.

TuapapHYecKHH yap MOkeT IIPHEECTH K IIONTOMKe H Jake K pazpylIeHHI0
3JIEMEHTOE CHCTeMBI, BEI2EaThL pazphle TPYOOporoja.

BeTHYHHA CKOPOCTH PaclipocTpaHeHHsI BAIHLI (YA apHOE) onpeensieTcs o

B /
I,L?'

- g ; M/CeK (3.6)

Ex a
1+ X ==
£ A

rae E, =1,65-10° H/M' — 06beMHbII MOAYIE YIIPYTOCTH paboteii S HIKOCTH;

topmynie H.BE. JKykoeckoro [9]:

p=9.25 £3 - INIOTHOCTE paboueH SKHAKOCTH;
At

H

E =2-10"",7 - MOAY/Ib YIPYTOCTH;

d=0,012 M — gHamerp TpyOOIIPORO/A;

g, =0,0032 M — TQMIHHA CTE¢HOK.

q
Jl,ﬁleU AEi
d —

s 165 Xo,mz
2x10' 00032

=1141,7 w/cek.
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PrCcyHOK 3.3 - CTaHH THAPARJIHYECKOTO Y/apa

B enHtHa paspbIealollero HanpsoKeHHA Ha cTeHKe TPyGoIpoeoa

pmux‘d- -
0= s : Hininr'; (3.7)

rae P, =Pu= 20 MIIa = 20-10° H/Mnr

200,012

= m 37,5 Himwr.

o

T 6ezapapHHHOA padoThl He00X 0HMO BLIIQMH ¢HHE YCTOBH
G :-: Fdn:m :;‘
rae ... =40 MIIa - gomyckaemoe HarpsbkerHe 37,5 MIIa < 40MIla.

Y CIIOBHE BBINTOITHAETCSL
Pacuér THIAPpABIHYI¢CROT0 IIPHE 014 HAC0CA BBICOKOT0 TARJICHHHA

IIpH pelieHHH 3TOr0 BOMPOCca HaJ0 Y4ecTh CIIeAyIOlHe 00cToATeIbCcTRA. B
OTKPBLITOH cXeMe BCachbIBalOIIasd JHHHSI Hacoca H CIHBHAas — THAPOJBHIATENs

Pa3OMKHYTHI Meday cobof. OHH coolmarorcs ¢ rHapo0aKkoM, JapjieHHe Ha
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MOBEPXHOCTH JKHJAKOCTH B KOTOpoM - arMmocijepHoe. Hamrme miapodbaka,
CoJep:Kallero 2arnac }HAK0CTH, obecredHEaeT JIy4lllHe YCIIOBHS U1 OTEOAA Tellla
H2 CHCTeMBL DTa cXeMa II02BQIsieT [HTaTh OJHHM HAcOCOM HECKOJILKO
THApoABHTaTeleH. B 1{enHKOM, OHa IIpolle 2aKpbIToH. OJHAKO, peBepcHpPOBaHHE
HACOCOM B 3TOM CJIydae OCYIIecTBHTL Helb3si — Heo0OXoJHMa VCTaHOBKA
THapopacnpederHTens. PaspsckeHHe PO BcachblBalollled JIHHHH — Hacoca
criocoGCTBYeT BOZHHKHOBEHHIO KABHTAlMH H TOACOCY BO2JyXa B CHCTEMY.
B zakpeIToil cxeme pabo4as MAKOCTh TOCle THAPOABHIATENS HAIPaRIseTCs]
HellocpeACTBeHHO B Hacoc. TakHM o0pazoM OCHOBHOH KOHTYP LHPKYIDIIHMH He
CBsI3aH ¢ aTMocdiepoii, 4To 2allHIaeT CHCTEMY OT ZarpsHeHHH, HallpHMep, IpH
paGore B 2ankrieHHoH cpefe. Kpome Toro HanH4He IOBBLINEHHOTO JaBJIeHHS B
HH3KOHATIOPHOH  MArHCTpaTH  YMeHBIIAaeT  PBO3MOMKHOCTb  BOZHHKHOR €HHS
KaPHTaLHH. B 3TOH cXeMe peBepCHpPOBAHHEe JIeTKO  OCYILEeCTRIIETCS
peryHpyeMbIM HacocoM. K HeJOCTaTKaM 3aKpbITOH cXeMbl Cllefyel OTHeCTH
CMOKHOCTE OXTaKIeHHd H HeoOXOJHMOCTb YCTAHOBKH [JOMOMHHTELHOTO
00OPYIO0BAHHA — CHCT €MbI IIOATIHTKH — JUIS1 KOMITEHCALIHH VT €4KH SHHIKOCTH Yepes

HETUTOTHOCTH BO BHEIMMHIOH CPRETY.

P

= -;LL[] o

1- ki
PucyHok 3.4 — IIpHMepHas cxenma MHPOIIPHEO/1a
1-Hacoc; 2-T'HapolimHHAp; 3-T'HApopacTIpeAeHT elb; 4 -IepeHpHOH
Ki1arad; - PHikTp; 6-bak; 7-/{poccens;
H cxoaHble JaHHLIE:

P . =20mllz - JOIyCTHMOE JaRITeHHE B HCTIOJHHTELHOM OpTaHe;

F,, =100xH - yCHIHe Ha IITOKE IMpH pabodeM Xo/e;
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I.. S00am - TIepeMelleHHe;
t.. =15¢ - BpenMs ObICTPOTO TIOABLEMA.
PaGo4ast 33AKOCTD BOJHAS 3MYIIbLCHS JTs1 THAPABIHYeCKHE CHCTeM.

CKOpOCTE ITepe MellleHHs ITopuHs [12 ]:

I!r iT
L?Eﬂ = Iﬁ ,
l::;T ;u:u:j G.8)
A
= = A
9e == 0,033 9/
ILnomaak MOPIIHA:
g b
a F R
Fas (3.9)
= M — 5000 age’ — 0,005 44
20 H{ ane
HHaMeTp MOPLIHT
D = 2,5“'5" :
Ea
1
o, R I (3.10)
314
D =100 A
ITpPOH3E OAHTENLHOCTH HACOCA:
L DHJ
¢ = 4
3.11
0,033 314 (0,104 ¥ )
Q. = £ =250x107" 2
- CEK
ITyTeRble MTOTEPH JARTEHHS B TPYBOIPOR o€
AP :ixixg:xi; (3.12)
bl d 2

rAae 4 - KO3 pHIHEeHT rHAPaBIHYECKOTO TPEHHS,
{ =04 - JMHHa TPy OoMpoBoa;

d =0,012x - THaMeTp TPyOoMporoAa;

KE - .
£1=925 — - ILTOTHOCTE p4a Dovel JAHIAKOCTH,
M
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2

§ - CPEaHSBI CKOPOCTh JKHIKOCTH B TPYOOMpOBOSe, 4’%

gk SRR, (3.13)
5 wxd’

k|

re 0=275x10"*2

CER

- 00BEMHLIH pacX o[ SKHIKOCTH;

4
3_43(2,59)(10 =U,32i

214200127 e
BenuuiHa 1 3aBHCHT OT pE}H{ME TEeYEHHA FHIKOCTH B prﬁnnpoﬂﬂ,ue.
KpurepHemM pexxiMa TedeHH sIBJIsAeTcsd YHCT0 PefiHab/Aca, R, :

R =ngd_

= 2

14

(3.14)

1

e v =60x10 * 2 - KHHeMaTHUECKHIT Koo PPHIIHEHT BI2KOCTH AT Maca H-T-A-
CER

100;

B o= 032= 0,012 _ &0

: 60 %10 °

IIpu 0 <R, < 2320 pe;KHM TedeHHA JTaMHHAapHBLIH [12].

,?_, :E,
RE
&4
p=——=10,1 3.15
&40 ( )
4 0,327
AP -0 1x %925 - 11MITa
0,012

Pacder koMIIpeccopa

Kommpeccop - 5T0 MalllHHA, NpeJHazHaueHHas1 JUIA C3KaTHS Ta20B H rmapoe. B
TIpoLiecce C3KaTHS MOBLIIIaeTcs JapJieHHe Ta30B.

Komrpeccopbl KIaCCHHHIHPYIOT 10 MaKCHMAILHOMY KOHETHOMY JaBJIeHHIO
H 110 00bEMHOH I10Aae.

- Pk=0,1MIIa — BeHTHBITOPEI (TTepeMellleHHe Ia3a)

- Pr<1MIla — KoMIIpecCOpbl HHZKOIO JARJIEHHA

MHOIOCTYTIeHaThIe KOMIIPECCOPLL

- Pr<10MIIa — KomMIIpeccop cpeHero JarneHHA



- Pk=10MIIa — KoMIIpeccop OQIBIIOTO AaRJIeHHS
Onpea esieM IIPOHZE OJHTENEHOCTE KOMIIpeccopa 1o fopayiie , [9]
Q=(n-g-n)/1000 (3.16)

rae  Q-IpOHZEO[HTEIEHOCTE KOMIpeccopa, JUMHH, II- O0OpOTHI Bala
KOMIIpeccopa, MHH (- OObEMHAs IOCTOSHHAS KoMIpeccopa T]-KosdHIpeHT
TIOJIEZHOr0 JeHCTEHA

Q=(1000-10-0,55)/1000=5,5 w/'vrH

OnpeaensieM MOLTHOCTE IIPHEOAa dopnyre , [9]

N=(P-Q)/99.8H.36-450-no (3.17)
rae P=490,5 klla- jqapieHHe HACIPOHKH IpedoXpaHHTETLHOIO KrmammaHa T=0,85-
nomHHLEH KI1T KoMIpeccopa

N=(490,5-5,5)/9,8H,36-450-0,85=0,49k BT

ITo pacieram BEIOHpaeM aMMeKTpoARHIaTeNb 4AB0A6 Y3 TTOCT 1952381.

Yacrora epattieHHA -1 000 o0/vMHH; MoIHOCTE -0,75 KBT.

Pacder mNpeJoXpaHHTEILHOIO KianaHa. OrpasiieHHe IUTOMIAAH Ce4deHHs
MIPOX OJJHOH IT&TH HaxoJHM 110 dopamye , [9]

Haxoaem rieperta JarneHH:A o dopyyie , [9]

AP=V/2q-(Q/u-7i-d-t)*-98.1 (3.18)

e Q-pacxof JHAKOCTH Hepes KIIAMAH, CM/MHH  d=12 cM - JHAMeTp KiaraHa
V=0,00085 KI/ cM'- y/eIBHAs ITIOTHOCTE SKHAKOCTH H=0,52-"0,55 - Koa(dHIEEeHT
pacxoja t- IIHpPHHA IIeTH B cedeHHH, cnl I[[HpHHA HIeMH U TapelkH KilaraHa
onpenersieTcs o gopmyne , [9]

t=h-Sma,

r/e h-BbIcoTa KIaraHa, MM.

t=10-Sind5°=7 .07 MM.

IToacrapssieM Boe 3HaUeHHA B POPMYITY:

TTP=(0,00085/2-9,81)(-26,7/0553-3514-1,2-05707)°-98,1=0,01 5kIIa

JarneHHe, [IPH KOTOPOM KJallaH OTOPBETCS OT CBOEro cejna, ONpeAersieTcs
VY CTIOBHEM papHOBecHs dopmyna |, [9]

Pxp—PHTk, (3.19)
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rfe PH- JarJIleHHe B Hadalle OTKPLITHS KiartaHa, Klla;
Frn=IT*r=314*0.6=1.13 cMm.

ITparmMaeM P, =490 5 k11a=0,490 Mia.

3az0p MeKTY BHTKAa MH ITpH padouel Harpyzre 0,101<S<(0.25t

3asop MeAY BHTKAMH S=0.25 mm; L=498.8MM; g=I560-10-"H; 0=1.25
CM/MHH.

Bridop H pactder Ha IIPOMHOCTE IITIOHOYHOIO COEJHHEHHSA. ¥ IJI0Basi CKOPOCTh
Balla Haxo HTcA 1o hopmyne , [9].

W=7r-m/30, (3.20)
rAe n=1000, ob/aem. W=3,14-1000/30=104,7 ¢!
HoMHHATEHBIA MOMEHT HaXOAHTCA 0 (opmylie , [9]
MHOM=(N-1000)/W (3.21)
MHOM=0.49-1000/104.7=4.7 H*m.
MaKCHMANEHEE MOMEHT HAXOAHTCS 10 dopMyne |, [9]
MMK=R*MHOM,
rae R-koshpHipieHT peskrimMa paboTel (R=2).
Mmax=2%4.7=9 4H*Mm.
JUIA TocaJikH IIKHBA NPHMeHseM IPH3MAaTHYECKYI0 LIMIOHKY C pasMepaMH
6x6x35 noI"OCT 23360-78
ITpoRepKy IUMOHKH HA CMATHE BeJeM, 10 MAKCHMIBHOMY MOMEHTY H
HaxX0oaHM 10 (ropanyaie , [12]

TcM=2M/d*(h-ti)-lp<[T]cm, (3.22)
rae d-;HamMeTp Bama, MM; lp-pabotas JIHHA IIMIOHKH, MM, |p=L-b, b=6MM-1ITHpHHA;
11:!235-6:291';'[&'];

[T]..r AOITYCTHMOE HANPSDEEHHE CMATHIO NIPHHHMAETCS [10 CTANTBHOH CTYIHIE
100-200 H/MM’, [0 MyTYHHOH CTYIIHLIE 50-60 H/ar.

[t]cM=2-9400/18*(6-3,5)-29=14 4H/nMu’

OrpefeneHHe BHYTPeHHHX Pa3MepOR TOILUTHEOIIPORO/a. BHYTpeHHHH JHAMeTp
TOIUTHEOIIPOBO/Ia OTIpeAeTsieTcA o gopmye , [9]

d=0.46*V*Q/V, (3.23)

rae Q-pacxon Hep TeNPOAYETA, JI MHH; V-CKOPOCTh JBHKEHHA JKHAKOCTH, M/C

CKOpPOCTh JIPHEEHIS SKHIKOCTH OIIpe/iersieTes 1o dopuyie , [9].

V=(0,1-P)/98.1,

rfe P=245 glla-pabouee qapneHde. VH=0,1 -245/98.1=0,25m/c
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-l HaTHeTaTelbHOTO — TpyOompoeoga  VBC=0, 1M/C-I7I1  BCachBaroLEero
TPy OOIPOEOfa;
11 =0.46 V~1,74/025=12MM-aHaMeTp TPyObl HATHETAHHS ClH=19MM-THAMETP
TPYOLI B CAChLIBAHIHAL
Pacder MacIoMpoEO/I0E Ha JaRlleHHe olpeAensieTcs 1o gopayie [2]:
PH=(2000*S*R)/d, (3.24)

rje S-HOMHHATEHAS TOMMITHHA CTEHKH, MM,

R- momomuHTebHOe HanpstkeHHe, Mria (R=40% - conpoTHeIeHHe Ha paspbiB
CTaITH)

R=(50-40/1000)*98,1=196,2 MIla

Pu=(2000-1-196.,2)/12=32700 MIIa

PacuerHoe JapJ1eHHe MaCIOIIPOEO/A Y/ORJIeTEOPsieT HOpMa

OrpefenieHe BHYTPeHHHX pPazMepoR TOIUTHEOIIPOR0AA. BHYTpeHHHE JHaMeTp
TOIUTHEOIIPOR OJ1a OIpeersieTcs 1o gopmyie , [9]

d=0.46*V*Q/V, (3.25)

rae Q-pacxon Hed TeNPOIYKTA, JI MHH; V-CKOPOCTE JBHIKEHHS, M/C.

CKOpPOCTh JBHKEHHA OIIpeNeraeTcs 1o dopaye , [9]

V=(0,1*P)/98.1,

rae P=245 MIla-pabouee gapIcHHE. VH=0,1 *245/98.1=0.25w/c-11
HaTHeTaTebHOT 0 TpyDoripoeoaa VBC=0, 1 1/C-T1JI7 BcachbRalOIero TPYO OIpPOoRo/a

(17 =0.46 V*|,74/0,25=12MM-mHaMeTp TPYObI HarHeTaHHA clH=19MM-HaMeTp
TPyObI BCACHIBAHIDL

Pacder MacJIOMIPOROJOE Ha JapJIeHHe oIpeAesieTcs 1o dopayie , [9]

PH=(2000*S*R)/d, (3.26)

rjie S-HOMHHANEHAS TMI[HHA CTEHKH, MM,

R- noromHHTeBHOE HanpstkeHHe, Mria (R=40% - conpoTHRIIeHHe Ha pazphIB
CTIH)

R=(50-40/1000)*98,1=196,2 MIla

Pu=(2000%1%*196,2)/12=32700 MIIa

PacueTHOoe JapJIeHHe MaCIOIIPOROAA YAORIETBOPsieT TEXHHY eCKHM HOPMaM.

OcTankHEIe [TApaMeTPh] H JeTaTH PEIDHPAH TS HCXO0/51 H2 KOHCTPYKTHEHBIX

coobpakeHHH Ha ocHOEAaHHH 'O CToR H HHBIX OTPaciIeBbIE CTaH1apTOR.
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3.3 BeronacHOCTh KHIHeAeATe IL HOCTH H 0XPaHA TPYJa
3.3.1 Bez0nacHOCTE FHTHETeAT ¢/ I-HOCTH HA IIP OH2R0JCTE ¢

BezomacHOCTh KHZHeJEATeNbHOCTH B YCOIOBHSIX TIPOH3BOACTIBA - 3TO
CHCTEMA 32AKOHOJATENbHBIX AaKTOB, COLHAJLHO-YKOHOMHYECKHY, TeXHIYeCKHX,
CAaHHTApHO-THTHEHHYECKIX, OpPraHHZalHOHHLIX MepONpHSTHI 00ecTIedHBaOX
fe30MacHOCTh, COXPaHeHHsI 34 0pORLS H paloTocriocoGHOCTH HelloBeKa B IIpoljecce
TPyAa.

CrietHPHKOH CeMBCKOXO0HCTEEHHOTO IIPOH2BOACTEA SBJIETCA TO, HTO
20ech DOMBLIIHHCTE O TeXHWTOTHIECKHX TIPOLIECCOR BLIIOMHAETCH
MeXaHHZHPORAHHBIM CII0CO00M, ITOSTOMY Tpedyercs cIposke coOMOAaTE IIPaBHTIA
TeXHHKH Oe20I1acHOCTH [10,11,13].

IllHpokaAa MexXaHHZaLMA H JTeKTPHPHKAIEA, a Takke XHMH3aI[HA
IIPOH3BOACTEEHHBIX TIpoLieccoB, OQnbllioe pazHOooOpasHe CIIOKHOH, HepepbIBHO
O0OHORITAEMOH TeXHHKH Tpe0yIOT OT CIelHATHCTOR XO03HCTBAa BCeCTOPOHHIX
3HAaHHH 110 OXpaHe TPyAa, MO3BOJLHOIIHK KBATH(HIIHPOBAHHO PelllaTh BOIPOCHI
CO3JaHHA 3J0POBLIX H Oe€30MacHBIX VCIOBHH 1A CBOHX TMOAYMHHEHHBIX H

BBIpa0OTKH ¥ HHX IPOYHBIX HABLIKOR 0e3001a CHOr0 BEITOJIHEHHs padoT.
3.3.2 TexHuka 6e30IIACHOCTH IPH padoTe HA MO eIHOH YCTAHOBK €

K pabote Ha ycTaHOBKe MOIYT ObITh AOITYIIEHBI TAILKO JIHI[A, TIPOIIEIITHE
HHCTPYKTaK, YCBOHBIIHE TpapHTa Oe30MacHOCTH, MOIYYHBIIHE MNpaKTHYECKHE
HaBBIKH 0e3001aCHOTO BefeHH: pador.

IIpHeTyaA K caMOCTOSTeNILHOH pafoTe Ha cTeHAe, MOTYT TOJLKO JIHIIA,
XOpOIIIO 3HAKOMbIE € HX ¥CTPOHCTBOM, SKCIUTyaTalHe H 00CITy;KHB aHHEM.

ITpHCTYTIaA K BEOIOMH €HHIO padoThl, paldodHi o0s13aH:

- 3acTeTHYTb OJAEKAY Ha Bce MYyTOBHIIbL, pyOalllKy 3ZalpaBHTbL B OpPIOKH,
3aBs3aTh PyKapa;

- MOATOTOBHTH padotee MeCTO COIMacHO TpedoBaHIAM Ge30ITacHOCTH;

- IPOBEPHTEL HCMPABHOCTE HHCTPYMEHTa, TIPHCIIocoOn eHHI cTeHaa;
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- OMPODORATL CTEHA Ha XOMOCTOM XO/Y;

- TIPOREPHTHL HAMHYHEe H HCIPABHOCTH OTPaXieHHH H JAPYTHX 3allHTHBIL
TIPHCIIOC 00ITEHHI.

3ampemaercsi  paboTarlb ¢ HEHCOIPaBHBIMH — HHCTPYMeHTaMH  H
TIPHCIIOC 00TEHHSIMH.

Bo epems paboThI cTeH/1a CMazKa H YHCTKA ero He pazpelia eTcsL.

He pazpeliiaercs cHAeThb, OIMHPATLCS HA AMeMeHTHI CTeHAa, TPOraTk PyKaMH
JBHKYIITHE CS HacTH.

He pormyckaercs rioflajaHHe ITOCTOPOHHHY IPEAMETOR B 0ONMAacCTh MERIY
Ha:HMHBIM IIPHCIIOCO0/IeHHeM H ITOBOPOTHOH IUTHTOH.

IIpH BpeMeHHOH OLIyUKe OT CTeHAA OH JAQDLKeH ObLITL OCTAHORJIEH, A
3JIEKTPOABHIATENb JWLKeH ObITh BHIIOYEH.

IIpH BPCcAKHX 3aMedeHHbIX HEHCIIPABHOCTSX B padoTe cTeHJAa OH JQILKEH
OBITh OCTaHORNIeH OOCTY;KHBAlOIIHM ero padoTHHKOM O  3aMedeHHbIX
HEeHCTIPAaPHOCTAX pPaloOTHHK JOJGKEH IMOCTARHTL B H3BECTHOCTh aMHHHCTPALIHIO.

Besz paspellieHHs agMHHHCTPAal[HH TIPOHZBOAHTE PEMOHT H  HCIIPaRTIEHH

padoTHHEKY He paszpemtaetca [ 13].
3.4 due ckaf KYILTYPA HA 1P OH3BO/ICTEE

ITpoHZBpoAcTEeHHAA THMHACTHKA KaK 3JIeMeHT Hay4dHOH OpTaHH3allHH TPy/a
JQEKHA MAacCOBO H TIPOMHO BOHTH B peskHM TpyAoBoro JHA. EH oTROAHTCA paib
NMpopHTAKTHYECKOTO CpeJcTBa IoAAep:KaHHA BbICOKOH padorocroco0HOCTH Ha
NPOTsKeHHH pabodero qua. CedeHOBCKHH (leHOMeH aKTHBHOIO OT/bIXa - BaXKHOE
Y CIIOBHE 715 IUI00TEOPHOH HHTETTeKTYaIbHOH JeATebHOCTH. MHOTOYHCIeHHbIE
Hay4HbIe JaHHbIe CBH/IeTEILCTEYIOT O TOM, HMTO HepeJoBaHHe YMCTBEHHOro TPy/Aa
¢ BBOIOJIHeHHeM (HIHHUeCKHX YIpaskHeHHH H TIOBBIIAIOT COMNMPOTHRISIEMOCTE
OpraHH3Ma YMOLHOHATEHOMY CTpeccy H NpeIyIpekIeHHI0 IpolleccaMH, padoroH
aHATH3aTOPOB, TOYHBLIMH H OBICTPBIMH JeHCTPHAMH H T.7 [ 15].

OCHOBHOe HazHaueHHe (PHIHMHeCKHX VIIpaskKHeHHH, KOTopble HCIIOIBIVEOT CS

B Ipollecce TpyAa, - CHHKeHHe NpodiecCHOHATBHOTO YTOMIeHHA. OKasbIBas
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OIIaroTEOpHOE RIIHSHHEe Ha OpraHH2M paloTarollero, (HzHUecKHe YIIpaKHeHHS
PeryJHpyIOT MO2[0BOe H MNepHpepHueckoe KpoeooOpalleHHe. MblnedHble
JBHKEHHS] CO21al0T OIPOMHOE YHCIIO HEPEHBIX HMITYJILCOR, KOTOpEIe 000ralaror
MO2I MACCOH OLIYILeHHH, CII0COOCTEYH0 VT OHUHP OMY Ha CTPOeHHIO.

BaxHo VuUMTBEAaTE BHABI TPyJAa, KOTOpble OTIHYAKOTCSA — CTelleHBH
dH2HYecKoH HArpy2KkH OQIBEIMHMM HEpPBHO-TICHXHYECKHM HAaIpsDEeHHeM  (3TO
rpodre CCHH NeAarora, Bpada, HIGKeHepa, YIeHHOTO H T.1.).

ITo cTereHH  $H3HYecKOH  AKTHBHOCTH H  BEIHYHHE  HEpBHO-
TICHXQIOTHYECKOTO HAINPSTKEHHA BBIELTIOT MeJHUHHCKHX pa0OTHHKOB, TPYXA
KOTOPBIX CB3aH ¢ OQILIMIOH OTEETCTBEHHOCTRIO 34 IIPHHATHE MPABHILHOTO
pellleHHsL, B OCODEHHOCTH TPYJ XHPYPIOB, OTIHYAIOLIHHCA BBLICOKHM HEpPBHO-
HMOLHOHANBHBIM HAalpskeHHeM H JHTeIBHBIM CTAaTHYECKHM HalpsikeHHeM
MBIIIL] B TIPOLlecCe omepaliHH [15,19].

ITepeurcieHHbIe BbIlle BHALI TPY/a NPEAbSRIOT BLICOKHE TPeDOBAHHA K
JeATENbHOCTH TOJIOBHOIO MO3Ta, 3PHTEIBHOIO aHAJIH3aTOPbl, CBA3AHHOIO C
HaNpsskeHHeM BHHMAHHS, K TPOJQIIAHTENBHBIM CTaTHYeCKHM HAIpy3KaM Ha
MbIIIEYHLI armapar.

B [OpoH3ROACTEEHHOH TIHMHACTHKH HYHO BKMOYATb CIelHANTBHBIE
YIOpaxkHeHHs Ha pa3Hb0aHHe TYJIOBHINA, HAKIOHBL PBpalleHHe P IUIe4YeBbIX

CycTaBax, [IOBOPOTHI, BpallleHHe TYJIOBHIIEM H APYTHe YIIpa:kHeHHA [19].
3.5 SroHOMITeCK0€ 000CHOBAHNIE KOHCTPYKITHH
OnpeaeTeHHe cedecTOHMOCTH POy KITHH

CeDecTOHMOCTE MPOEKTHPYEMOH KOHCTPYKLIHH — 3TO CYMMA CJIeTYHOLIHX
3aTPaT, CIPYITHPOBAHHLIX I10 3KOH OMHYECKOMY COJepsKaHHIo [3,5]:
Crog = My + 30 + Cp + 11 (3.27)
rae: My — MaTepHaNbHBIE 3aTpaThl, py0.;
30 — 3aTpaThl Ha OIUIATY TPYAa, pyo.;

Cp — OTHMHCIIEHH Ha COLIHATBHBIE HY 3KAbL, pPy0.;
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IT; — npouHe oO0LIeNPOH2E O CTEEHHbIE PACX0/bL
MaTepHabHbIe 2aTPaThl OTPAsKAKOT CTOHMOCTL H3T0T OBJIEHHS H
MIpHOOpeTeHHs AeTaleH:
Mj = Cpy + Cp + Cop (3.28)
rfe: Cpyy — CTOHMOCTE PACXOAHBIX MaTepHaIoB, pyo.;
Cp — CTOHMOCTE ITOKYIHBIX JleTalled, py6.;
Cog — CTOHMOCTE OPHIHHANMEHEIX JeTaneH, pyo.
OnpenesieM CTOHMOCTE PacXOJHBIX MATepHATIOR!
AN H2IOTOBMEHHST CTAaHKA AT CpesaHHd (QpHKIHOHHBIX HAKTAaJ0K C
TOPMOZHBIX KOO 0K HY:KHBI CIIeYIOLHE MAaTePHATILL
- CTATLHOH ITPOKAaT TOINHHOH 3 H 5 MM,
- yrostoK 32x32x4, 50x50x35;
- HIBEUIEp S Y.
Hcxons H3 cpe/lHepbIHOMHOH 1ieHbI HAa 3TH MaTepHAaJIbL, ITOTyHdae
Cpyg = 690 +390 + 345 +450 = 1875 py0.
ITpHHH MaeM rpaMepHO 1900 pyQner.
OrnpefeaeM CTOHMOCTb TOKYIHbBIX Je TATeH:
Cng= G + Con + Cang + Creg + Cuve (3.29)
rae; Cp — CTOHMOCTE OOMTOR, raek, mao, py0.;
Ciap — CTOHMOCTE CBaPOYHBIX 3JIEKTPOJOR, py0.;
Coy g — CTOHMOCTB 3MIEKTPOJABHIATE, Py 0. ;
Cpegy — CTOHMOCTE peAyKTOpa, py0.;
Chive — CTOHMOCTE MY TBI, pyD.
Hcxons H3 cpeHepbIHOYHOH LieHbI Ha TIOKYIIHbIE JeTallH, Oy aeh:
Cng =100 + 50 + 3200 + 9500 + 90 = 12940 py®.
ITpHHHMas1 BO BHHMAHH € HEYKa3aHHbIe ITOKYTIHbIE JeTallH, YBe/THYHBA €M
Cnp Ha 5%, Toraa:
Cpg=12940 + (12940 - 0,05) = 13587 py0.
ITpuarMaeM Crg= 13600 pyo.

OnpeersieM cTOHMOCTh H3TOTORT€HHS OPHIHHAJIBHBIX JeTanet [6]:
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Cog =Cuz + Canp (3.30)
rae; Cys — CTOHMOCTE MAaTepPHATOR 2ar0TOROK, pyo0.;

Csp — zapIviaTa pabo4HM Ha H2roTORJIeHHe JeTaneH, pyo.

VUMTBIEAs TO, YTO CTOHMOCTL MaTepHala H [IOKYIHBIX JeTajleld Ha
H3TOTORJIEHHE OPHIHHANEBHLIX JeTaled VUHTLIEANACh BLILE, 8 YACTh MaTepHAIoPR
HMeeTCsl Ha TIpeJNpHsITHH, IpHHHMaeM Cy; = 1000 pyo.

JUIs1 H2rOTORJIEHHSI KOpITyca CTeHJa, [TOPOPOTHOH IUIHTBI H HAXKHMHOIO
[IPHCIIOCOOIIEHHST TIPHMEHSIOTCS.  TOKApHble, (pezepHble, CBepIHILHBIE H
CEapoyHbIe padoThL

PonJ paboTbl Ha cTaHKe Pppp =159 Hem.-4.

OrnaTa Tpy/a 2a 0JJHH 4Yac paldoTk] COCTARISET:

~ 8000

53 =——==150 &.
T 150 3Py

Bpenst, zaTpadeHHoe pabodHMH Ha H3TOTORTIEHHe JeTaleH, H paMbl
COCTABRJIAET:

- TOKaphb — 4 Haca, IIoc 2 4aca Ha CREeTHIBHOM CTAHKE;

- pezepoBIHK — 4 Jaca;

- CEApPIIHK — 6 4aCOB.

OO1ee epemsity =4 +2 +4 +6 = 16 qacos.

CToHMOCTE paloT cOCTaBHT:

Csp =50,3 - 16 = 804 ,8 = 805 py0.
Torga: Cog = 1000 + 805 = 1805 py0.
Msz= 1900 + 13600 + 1805 = 17305 py0.

B zatpaTtbl BXOJSIT BBOUTATBI MpeMHH paloduHM H CcHEHATHCIAM 38
(aKTHYeCKH BBEIIOJHEHHYI0 padoTy, HauHCIIeHHe HCXO0AA H3? TapH(HBIX CTABOK H
JOITKHOCTHBIX OKITa/0B.

OrnaTta craHoYHLIX paGor 805 pyO., olutata wiecaps 2a cObopouHble paboThI
COCTABHT, ITpH @pg = 20 yest.-u. [3]:

Ogyn =20 - 50,3 = 1006 pyo.
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Beero ommata Tpyda ¢ YHeToM IpeMHH B pasMepe 25% 0T OCHOBHOH
3apabOTHOH ITTATL]I COCTABHT:

30 = 805 + 1006 + (805 +1006) - 0,25 = 2263 pyd.

OTYHCIEHHS Ha COLIHALHEBIE HYKALL Y CTaHORJIEHHEIE 2aK0HO/(aT e/ILCTEOM,
COCTARIDIIOT:

- OpraHaM rocyJapcIEeHHOI0 COLHANMLHOIO CTPaxoBaHHs — 4%

- ITeHcHOHHBEH doHA — 28%%;

- hoHg MeJHIHHCKOTO CTpaxoeaHmsI — 3,6%0;

- TocyJapcTeeHHBIH ol 2aHsTOCTH — 0,7% o1 0o0LIHX 2aTpar Ha OIUIaTy
TpyAa paboTHHKOE.

Bcee oTUHCTEHHA COCTAaRTIOT 36 3%

Qg = 2263 * 0,363 = §21.5 py0.

B cocraer mpouHX 3aTpal BXOAST HAIOTOBble ¢OOpPBI, OTYHCIIEHHS B
CIIelHANBHbIE BHeOH3KeTHbIe QOHILI H ITTATEKH 2a CBepX]oITyCTHMbIE BhIOPOCH]
3aIPAZHSIONIHY BeEleCTR.

IIpoture OOIIEIIPOHZEOACTECHHEIE 2aTpaThl COCTABILIOT 15% OT CYMMEI
MaTepHAJIbHBIX 3aTPaT H 3aTpaT Ha OIUIaTy TPY/a H COLHATLHbIE OTYHCIIEHH.

IT; = (17305 +2263 +821,5) - 0,15 = 3058 pyo.

Torga o01as CTOHMOCTh CTAHKA COCTABHT:

Cor=17305 +2263 +821,5 + 3058 = 23448 pyo.
Onpe ge/1eHHe OB CHHA P OH3B0JHTE/TLHOCTH TPY 1A

IToBbOIIEHHE TIPOH3BOAHTEILHOCTH TPYJAa PacCMOTPHM Ha IIPHMepe MOHKH
aBTOMOOHITEH.

JTOTTYCTHM, MTO Ha MOHKY Cliecapto rmoHago0HTcsa 0,5 4er.-4. epyaHyo H 0.3
YE.-4. HA CTAHKE.

ITpoHzROAHTENBHOCTE TPyAa 17 onpeaensieTcs o Gopmyre:
e = (331)

Tje: 37 — 3aTpaThl TPY/a Ha BLITOHEHHE JaHHBIX padoT, 1€, - 4. /1T,
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o —— —335usn lven —u

0,3

I

1
oy = — Jugm fyen —y
3
TaKHM OﬁpHSDM, OTHOCHTCQIIEHOE H3MCHCHHE ITPOHZEOIHTICIEHOCTH TRY Oa

COCTABHT ? =1,05, TO eCTb MPOHZBOHT&ILHOCTE TPYAa ¢ IMPHMeHeHHeM CTaHKa

YERCIIHIHTCA Darnee geM B IIOJITOpPa pasa.
Ol'l'pt’:,I[E.]'IEHHE CHITE ¢HHA TPYI0EMEOCTH

TPyA0eMKOCTL — BEJTHYHHA, 00paTHas [POH3BOHTEILHOCTH, OIpeesIeTCs

COOTHOLUIeHHeM [5]:

1
g = 332
b=t (332)

TorAa TPy A0E€MKOCTb COCTABHT:

Tpp — " 0,3%en —u.
1
Lpp= E =05%en. u.
1ip - 0.5 166
TP‘.E'. U’S

To ecThb, MOKHO CKa3aTb, 4T0 TPYA0EMKOCTh CHI:KA €TCs B [IQNTOopa pasa.
T'of0BYI0 3KOHOMHIO OMpeAeBIoT o gopmyre [6]:
D= (S-S )W T, (3.33)
rae (5°- 8)- cebectoumMocTs PTO B X03sHCTEE H IT0 TP OEKTY, py0./e.

Sruq =86-5-120 = 43240 p}’ﬁ
Oripe nej1eHHe YKOHOMIIECKOro g derTa

T'omoeoH »KoHOMIHecKHH >(ieKT 0T BHeJpeHHS CTaHKa OMpeJesieTcs
CIIeTYIOLHM 00paszon:
Ior= (CH = CPEM) " Wr (3 34)

dd



rae; Cy — CTOHMOCTb HOBOH PYKOBEL Py 0.;

Cpgy — CTOHMOCTh PeMOHTA KQIMOAKH, py0.;

Wr — roJoeoH o0bLeM peMOHTA.

PLHOYHYI0O CTOHMOCTL HOBOH pPVYKaR TIPY30BOIO0 ABTOMOOHIA TIPHMEM
papHOH 200 py6. CTOHMOCTL peMOHTa OlpejesisieTcs B 2aBHCHMOCTH OT 2aTpaT
TPY/Aa Ha ee BOCCTAHORIIEHHE I10 (popMyIIe:

Crrpm=Trg "Gy +Cpu. (3.35)
rae: Cpy — CTOHMOCTE HaKNaAKH, pyo.

Cepppr = 0,3 * 50,3 + 55 = 70 py0.

2r = (200 - 70) - 240 = 38500 py0.

TI'ogoroH »KOHOMHYeCKHH 3deKT MOXKHO VEEIHYHIL 32a CYeT IIpHeMA
3aKa20B OT APYIHX MpeJNpHATHH, pacriofokeHHBIX B QrIHANeKALHX paHoHaX, a

TaksRe HpE,[[HpI-IHTI-lfI, MOCTABJIIONTHE J€TATH Ha PEeMOHT DONMBITHMH TTapTHAMIH.
OlTpE,I[E.]'IEI-IHE OE¥ITACMOCTH CTCHIA

CpClH OKYTIACMOCTH OITPCACTACTCH OTHOIMICHHEM KaIlTHTATTEHBIX PJIOKeHHH

I BHeAPEHHS [Ipe/ITaraeMoro ¢TaHKa K IoJ0BOH SKOHOMHH IpeAnpHATHA [3]:

AK
T =——_mey (3.36)
Zr
23448
- — U, Geoda
%% 28500

Takum o0pazoM, CTaHOK 1A Cpe3ZaHHA TOPMOZHBIX  HAKJIa/(OK,
H2TOTORJIEHHBIH Ha o0opy/JoRaHHH MyHKTa TO H2 HMeIHXCI MaTepHaIOoR,
OKYIHT cebst depes 0,6 = 1 roj,

CpoK OKyIlaeMOCTH MOXKeT VMeHBIIHTRCS, eCH, KAaK YKaz2aHo PhIlle,

ITPHHHMATE 34Ka3EI HA PEMOHT KOJIOOOK OT JPYTHX Hp&,[[lTpHHTI-]ﬁ
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BBIBO/IBI

PezyibTaThl BBITY CKHOH KBATHHKAIHOHHOH padoThl 2aKMIOYalOTCa B
CJ1e{YIOLIe M:

IlporeeH pacdeT OCHOBHBIX IIapaMeTpoOR IIYHKTa  TeXHHYeCKOIO
00CIy:HBAHHA, OCYLLEeCTRIIEH [10J00P PeMOHTHOTO 00 0pY/1OBAHHS.

IIpoeeneH TexHONMOIHYecKHH IIpolecc pazdopk KIIII  rpy20BOr0
apToMOOHTA KaMA3. PazpaCoraHa MoeuHas YCTaHOBKa An1 JderaneH KIIII
TPY30BOI0 TpaHcopra. C IIOMOIIBI0 YCTAHOBKH HA I[IPEATIPHATHSX MOMKHO
CHHZHTL 2aTpaThl TPYAa Ha MOedHLle padoThl QlecapeM, TeM CaMBIM OQUIeHIL
IIPOB e eHHe JAaHHOH OIMepallHH H ITOBLICHTE MeXaHH3ZaLH TPY/A.

B pameax BKP rmpoeefeH aHATH? H pazpaldoTaHBl MEpPOIPHATHS 10
BOTpocamM o0ecriedeHHA KH3HeeITe/IbHOCTH Ha [IPOHZR O/ICTBE, Ha TIpelaraenMoM
¥ CTPOHCTRBE H B Ype3BbMaHHBIX CHT VAL

JaHa TeXHHKO-3KOHOMHYECKad OLleHKAa MpeJI0:KeHHBIX MepOIPHATHH H
BHepeHHe CTeHJa B MPOH3BOACTEO. ['0J0B0H SKOHOMHYECKHH 3(fieKT coCTaBHIT

38500 pyOneH, cpok oKyrnaeMocTH 0,6.
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