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BBeaenue
[lens KypcOBOTO MPOEKTUPOBAHUS MO JUCHUIUIMHE «TexHuueckoe OOCITy)KMBaHWE PEMOHT

aBTOMOOWJIBHOTO TPAHCIOPTa» — 3aKpeIUICHWE 3HAHWUM, MOJIyYEHHBIX Ha JIEKIUSAX M MPAKTHYECKHX
3aHATUSAX.

KypcoBoe NnpoeKkTHpOoBaHME HAIPABICHO HAa PA3BUTHE Yy CTYJCHTOB HABBIKOB CAMOCTOSTEIBLHOMN
pabotel u  (OpMHUpPOBaHME TBOPUECKOTO IOAXOJa K pEIIeHHI0 3aJad  OpraHHU3alMOHHO-
TE€XHOJIOTMYECKOIO INPOEKTHUPOBAaHUSA 30H, YYaCTKOB M  OTACICHUM CTAaHIUM TEXHUYECKOTO
00CITy’)KUBaHUS aBTOMOOMJICH U PEANPUATHI aBTOMOOMIBHOTO TPAHCIIOPTA.

OcHOBHBIE 331a4 KyPCOBOI'O IIPOEKTA:

- 3aKpeIUICHUE 3HAaHWM IOJIyYEHHBIX CTYIACHTAMHM IIPUM H3Y4CHMM MaTepuaja Ha JICKLUX,
71a00paTOPHBIX U MPAKTUYECKUX 3aHATHSIX.

- YMEHHE IPOU3BOAUTH TEXHOJOTMYECKHM pacyeT aBTOTPAHCIIOPTHBIX MPEANPUITHH, H
000CHOBBIBaTh BBIOOP METOZAa OpraHMU3allMM TEXHOJOTMYECKOr0 Ipolecca B HPOEKTUPYEMOM
NOJIpa3cIICHUN.

- YMEHHE NPUMEHATh OCHOBHBIE TEOPETHUYECKHE IOJOXKEHUS M METOJbl IpH pa3paboTke
TEXHOJIOTUYECKUX TPOLECCOB Pa300pKU-COOPKH, MOHTa)Xa-AEMOHTaXxa, JePEeKTaluu U PEMOHTA
arperaToB U y3J0B aBTOMOOUIISL.

- npuoOpeTeHrue HEeOOXOIUMBIX HABBIKOB IO MPOEKTUPOBAHUIO TEXHOJOTMYECKUX IPOLIECCOB
PEMOHTA Y3JI0B, CUCTEM U arperaroB aBTOMOOMJIS.

- I[PUMEHATh TEOPETUUYECKUE 3HAHUS IPU Pa3MELICHUHM TEXHOJIOIMYECKOro o0OpyaOoBaHUS B
IPOEKTHUPYEMOM MOJIPA3/IEIEHUH, OCYIIECTBIIATh €r0 00OOCHOBAaHHBIN 1OAOOP.

- 00y4eHue CTyJIEHTOB MOJIb30BATHCS TEXHUUECKON U CIIPABOYHOM JTUTEpaTypoil.

B mpouecce paboTel Haj KypCOBBIM IPOEKTOM CTYAEHTBI JIOJKHBI BBIMOJHUTH pacyer
npousBojcTBeHHOU mporpamMmbl ATII, onpeaenuTs 00beM paboT HAa IPOEKTUPYEMOM MOAPA3/IECICHHH,
OCYIIECTBUTH MOA0Op OOOpYNOBaHUS M OCHACTKM, pAacCUUTaTh W N0oA00paTh CTaHIApTHYIO
IIPOM3BOJICTBEHHYIO IIJIOLIA/b, OMPEAEIUTHCA C METOAOM OpraHu3allMM IPOMU3BOJCTBA, pa3paboTaTh
TEXHOJIOTUYECKUN TPOLIECC BOCCTAHOBJIEHUS, PEMOHTa WM OOCIY)XKMBAaHUS aBTOMOOWIS B
COOTBETCTBUM C 33/JlaHUEM Ha KYpPCOBOM MPOEKT, PAaCCMOTPETh BOMPOCHI COONIONEHUS TEXHUKU
0€30MacHOCTH B MPOIIECCE BBIMOIHEHUS paboT, OPOPMUTH TEXHOJIOTHYECKHE KapThl U KapThl 3CKHU30B,
BBIMOJHUTh KOHCTPYKTOPCKYIO 4YacTh KypCOBOro IMpoekTa. I'papuueckue paOOThl BBINOJHSIOTCS C
cobmonenneM tpeboanuit ECKJl (equHol cucTeMbl KOHCTPYKTOPCKON JOKYMEHTAIMH), a PacyeTHO-
NOSCHUTENbHAs 3aMucKa B cOOTBeTCTBUU ¢ TpeboBanusimMu ECT/] (eanHoii cucTeMbl TEXHOIOTMUYECKON
JIOKYMEHTAIUH).

KypcoBoii nmpoekT 1oykeH ObITh BBIIIOJIHEH B COOTBETCTBHUHU C 33JJaHUEM U rpadpukom paboThl,

BbIZIAHHBIMU PYKOBOJAUTCIIEM IIPOCKTA.



1. OcHoBHBIE TPpeOOBaHUs K 0POPMIIEHHIO KYPCOBOT0 MPOEKTA

KypcoBoii mpoekT coctour w3 mnosicHUTenbHOM 3ammcku 30-50 nucroB ¢opmara A4 wu

rpadgudeckoit vactu aucta popmara Al.

1.1 IlosicHUTELHAA 3aNIHCKA.
HOSICHI/ITCJIBH&SI 3aIlIUCKa OTHOCHUTCA K TCKCTOBBLIM I[OKYMCHTaM " JOJIKHA GBITL Oq)OpMJICHa B

cootBercTBuH ¢ TpeboBanusimu ECK/] (TOCT 2.105-95 u TOCT 2.106-68).

[TosicHUTENBEHYIO 3aITUCKY CJIEAYeT BBIMOMIHATH Ha JucTax ¢popmara A4 (210x297) c Hanec€HHOM
OTPaHUYUTEIBHOW PAMKOM, OTCTOSALLIEH OT JIEBOIO Kpast iucTa Ha 20 MM U OT OCTaJIbHBIX — Ha 5 MM.

TexkcT mosiICHUTENbHOM 3alrucKu HaOupaeTcsl Ha KOMIIbIOTEpe B TEKCTOBOM penakrope Word c
ucnonp3oBanueM mpudros Times New Roman, pazmep mpudra — 14, MexcTpouHblii HHTEpPBAI IS
TEKCTa — [OJIYTOPHBIH, /17151 TaOJIUI] — OIMHAPHBI.

OnevaTku, OMUCKA U Trpaduueckue HETOYHOCTH, OOHApY)KCHHbIE B TPOILIECCE BHIOIHEHUS,
JIOTYCKAeTCsl MCIPABIATh 3aKpaliuBaHueM Oenoi Kpackoil (KOpPEeKTOpOM) C HaHECEHHUEM Ha TOM JKe
MECTE UCITPABICHHOTO TEKCTa.

Bce nucThl MOSCHUTENBbHOW 3alMCKH, BKIIOYAs TUTYJIBHBIA JUCT M 33JaHUE HA KYpCOBOE
MPOEKTUPOBAHKE, YUUTHIBAIOTCS MPU HyMepalnuu. Eciau uMeroTcs pucyHKH, TaOIUIbl, pacloNOKEeHHbIE
Ha OTJENbHBIX JUCTaX, UX HEOOXOAMMO BKIIOUUTH B OOIIYI0 HyMEpAaIHIO JIUCTOB.

Pazgenst m mompaznensl AOMKHBI ObITh MPOHYMEpOBaHbI. Kaxiwlii pasfen peKOMEHIYeTCs
HaYMHATh C HOBOTO Jincta. Homepa paszaenoB 00603Ha4aOT apaOCKUMHU HU(pPaMH, ¢ TOYKOW B KOHIIE,
HOMEPA MOAPA3AEIOB COCTOSIT U3 HOMEPA pazjiesia v Mojipas/iesa pa3ieIeHHbIX TOUKOM.

YcnoBHble OyKBEHHBIE O0O3HAUEHHUS PA3MUYHBIX BEIMYMH, a TaKkKe YCIOBHBbIE TpaduvecKue
0003Ha4YeHMsI JTOJDKHBI COOTBETCTBOBATH YCTAHOBJICHHBIM CTaHAapTaM. B TekcTe 3amucku mepen
0003HaUYeHHEM MapaMeTpa JAaroT ero nosicienus. Hanpumep: Benomoeamenvroe apems — Ta.

Heo0OxonmuMo 1aBaTh CCHUIKM HA TEXHUYECKYIO JTUTEPATYpy (CIIUCOK B KOHIIE 3aIMCKH), KOTOpast
ObLJ1a MCTIONB30BaHA ISl TOTO WJIM UHOTO pacyeTa. CChUIKH JIOJDKHBI 1aBaThCcsl HOMEPAMU B KBaIpaTHBIX
CKOOKax COOTBETCTBYIOIIMMHU HOMEPAM UCIIOIb30BAHHON JIUTEPATYPHI.

JlomyckaeTcsi MCIOJIb30BaHUE MaTEpHAIOB C PA3IUYHBIX CANTOB B HMHTEPHETE, CCHUIKH Ha
KOTOpBIE O(OPMIISIFOTCS B 3aMTUCKE TOYHO TaK)Ke KaK U I TEXHUUYECKOM TUTEPaTypHI.

@opMmyJibl PEKOMEHIyeTCS HaOUpaTh C MOMOIIBIO BCTPOSHHOTO peaakTopa Gopmyi, KOTOPHIH,
€CIIM HE YCTAaHOBJIEH, HYXXHO YCTaHOBUTh B TEKCTOBBIM pemakrop Word, Ttakxke Qopmymnam

IIPUCBANBAETCS OPSAAKOBBIA HOMED, IPUMED:

L

Kkp

3

L (1)



Tabauubl 10KHBI OBITH MOMEIIEHB B TEKCTE MOcie ad3aleB, COAEPIKAIMX CChUIKY Ha HUX.
Tabnuupl, uMeomue MHOro rpad, Me4araroTcss B albOOMHOM OpHEHTAllMM W paclojararoTcs Ha
oTAeNbHOM cTpanune. Han Tabnuiell yka3piBaeTcsl Ha3BaHUE U MIPHCBAUBACTCS MTOPSIKOBBIN HOMED.

Niumoctpanuu (pororpaduu, cXxemsl, 4epTekRN) PEKOMEHAYETCS UCIIOJIB30BATh ISl OSCHEHUS
U3J1araeMoro TeKCTa.

ConepxaHue HOSCHUTENIBLHOM 3allMCKM CIEAyeT MOMEIIaTh BHaudaye (Iocie 3alaHusd), a

CIIMCOK JIUTEPATYPhl — B KOHIIC 3aIlIMCKU.

1.2 I'padpmueckas yacrsb.
I'paduueckyro yacTh MpOEKTa BBHIMOJIHSAIOT Ha jucte Oymaru dopmara Al [594x841mm] B

MOJIHOM COOTBETCTBUU ¢ ecTByromMM cranaaprom ECK/I.

Hanecenne wHanmuceil, cnenudukanuid, TEXHUYECKUX TpPEOOBAaHMN OCYIIECTBIAETCS B
COOTBETCTBUU C OCHOBHBIMM TosiokeHusiMu ctangapToB ECK/[ u ECT/.

Odopmnenne rpadpudeckoil YacTH AOMYCKAETCs Ha IUIOTTEPE UM KPYMHO(OPMAaTHOM IPUHTEPE
B coorBeTcTBUU ¢ ['OCTamu ¢ ucnosib30BaHUEM TOHKON PYJIOHHOW WMIIM YepTexXHOM Oymaru dopmara
Al.

[Ipumep o0o3HaUYeHHST YepTEKa!

I1K 23.03.03.2566.09.00.00.CH

BykBeHHBIN MU(P TOKYMEHTA (CTPOUTEIBHBIN YEPTEIK)
O603HaueHne HoMepa cOOPOYHOH €TMHHIIBI
Howmep npukaza
Homep B HOMMEHHOM KHUTE
Howmep cnienmanbsHOCTH
O0603HauyeHue NPOEKTa AUMIIOMHOTO




2 TexHomornueckuii pacyer

2.1 Bbi0op ¥ KOppeKTHPOBAHNE HOPMATHBHBIX NPOOEroB

HopmatuBnas nepuommunocts TO-1 u TO-2 (L), L)) ycranoinena Ilonoxxenuem Juis
MOABMKHOTO COCTaBa »JKciuryatupyromerocss B | kareropum ycnmoBuih skcrutyatanuu (KYD),
YMEPEHHOM KIIMMATH4YECKOM 30HE C YMEPEHHOM arpeCCUBHOCTBIO OKPYKAIOIIEH CPEMBI.

B cnydae, korga ycnoBusi 3KCIUTyaTallid MOJBUKHOIO COCTaBa OTJIMYAIOTCA OT YKa3aHHBIX
BbIIlIe, HOPMATUBHBIE 3HAUEHUS NepUoANYHOCTH TO KOPPEKTUPYIOTCSA € MOMOIUIbI0 KOA(P(PUIIUEHTOB,
YUUTHIBAIOIIMX KATETOPHIO YCJIOBHH SKciulyaTauuu, Moaudukanuio. IlogBmkHoro cocraBa u

KIIMMaTU4eCKOro paiioHa. KoppekTupoBKy mpou3BOANM 10 hopMyIie

L =L xK, xK, (2.1)

rae L, - ckoppexktupoBanusiii mpober 10 i-ro Buaa (TO-1 uim TO-2), km;
L: - HopmaTuBHbIi npoder i-ro Buaa (TO-1 wim TO-2), kM (cM. Tabmuny I11 npunoxenus),

K,-KO3ppUIUEHT KOPPEKTUPOBAaHMS YYMTBHIBAIOIIMN KAaTETOPUIO YCIOBUHM ISKCILUTyaTaluu (CM.
tabnuity 113 npunoxenus ).
K, -ko3dduimienT KoppeKTupoBaHusi, KOTOPBI YUUTHIBAECT NMPHUPOJHO-KINMATHYECKHE YCIOBHS
skcrutyaranuu (cM. tabmuiy [14 npunoxenus).
Onpenenenne KYD mnpousBoaum mno Tabmuue I13 npunoxeHus, UCXoas U3 yCIOBUH
JBYDKEHUS, TUIA pelibed)a MECTHOCTH U THIIA IOPOKHOTO OKPBITHSI.
KnumaTtnueckue ycnoBus omnpenenseMm no Tabmuie 114 npunoxeHus, ucxois u3 pailoHa
skcruryatanuu 11C.

[TpoGer aBTOMOOUIIS 10 EPBOT0 KAMUTAIBHOTO PEMOHTA KOPPEKTHPYEM 1O GopMmyIie

Kp

L, =L, xK; xK; xK; (2.2)

rae L, - HOpMaTuBHBIA mpoGer Gasosoi moxemu asromobuns mo KP, km (cm. TaGmuuy I12
TPUIIOKEHNUS );
K, - K0o3ppHUINEHT KOPPEKTUPOBAHUS, YYUTHIBAIOUIMNA MOJU(PUKAIIMIO MOJBIKHOTO COCTaBa U

OpraHH3aLII0 ero paboThI; (cm. TabIHILy I13 IPUIIOKEHUS ).
Tak kak TMOCTaHOBKa aBTOMOOWJIEH Ha OOCIy)XMBaHHE IPOU3ZBOJUTCS C Y4ETOM

cpenHecyTodHoro mpoodera | gepes memoe uncno pabounx axeit, To mpoderu go TO-1, TO-2 u KP
JOJDKHBI OBITH KpaTHbI | 4epe3 menoe uncno paboumx aseid, To mpobern mno TO-1, TO-2 u KP

JOJDKHBI OBITH KpaTHBI |, 1 MexIry cOOOH.



Benuunny kparaoctu nepuonuanoctu TO-1 onpenensiem mo ¢popmyie

L

ol
ICC

=Ny, (2.3)

rzae N, - BeJIMYMHA KPATHOCTHU (OKPYIJISETCA A0 LEJI0r0 YUCIA).

OkoHYAaTeIbHO CKOPPEKTHPOBaHHas BeanurHa nepuoguanoct TO-1 LY npumensier Buj

Lf = Icc X nl ’ (24)

rae | -cpexnecyrounsiii mpoder aBTOMOOHIIS, KM.

[Tocne ompeneneHust CKOppeKTHpoBaHHOH mepuoamunoctd TO-2 L, mposepsiercs ee

KPaTHOCTh C OKOHYATEIbHO CKOPPEKTUPOBAHHOM ieproquaHocThio TO-1 L7

— = N2 (2.9)

rze N, - BeIMYMHA KPaTHOCTH (OKPYIIIAETCS O LEJIOro YUCIa).

OkoHYaTebHOE CKOPPEKTUPOBaHHAs BeinunHa nepuoauanoct TO-2 L) mpumensier Buz
P_ P
L) =L xn,, (2.6)

Benuunna pacueTHoro mpo6era aBTOMOOWIISA 10 KallUTAIBHOIO PEMOHTA KOPPEKTUPYETCS 110

KpaTHOCTH ¢ niepuoandHocThio TO-1 u TO-2

W
e n,, (2.7)

rzae N,- BeIMYMHA KPaTHOCTH (OKPYIJIAETCS 10 LIEIO0T0 YUCIIa).

OKoHYaTeNbHO CKOPPEKTUPOBaHHAs BenuuKHa nepuoananoctu KP LY npunumaet Buj
p _|P
LKp - L2 X n3 ] (28)

Jlomyckaemoe OTKJIOHEHWE OKOHYATENbHO CKOPPEKTHPOBAHHBIX BemwumH L7,L5, L7 or

HopMaTuBHBIX +10%.



B Tex cimydasx, korga aBTOMOOWIb TojBepraercs BTopoMy uiu TpetbeMy KP, BBOZST

koo pument 0,8, cuurast, 4T0 NPOOEr B ITOM Cllydae A0JDKeH coctaButh 80% ot Ly .

HcxonHble HOPMATUBBI TPOOETOB U Pe3yNIbTaThl KOPPEKTUPOBAHUS cBeieM B Tabiuiy 1.1.

Tabauna 2.1- koppekTHpoBaHHe NPOOEroB 10 KPATHOCTH

Mapxka
P 0603 H o OTKOPPEKTHPOBA IIpoder,
MOJABHKH OpMATUBHBIN z o
Ha4YeH p HHBII npo0er L, NPUHSATBIA K
oro npoder L, km. p
ue KM. pacuery L, km.
cocTaBa
I

Kp

2.2 PacueT npou3BOACTBEHHOI MPOrpaMMbl

2.2.1 Onpenenenue k03(pPUIIHEHTA TEXHUYECKOI FTOTOBHOCTH
PaccunTtansbplii KOA(QQHUIMEHT TEXHUYECKOM TOTOBHOCTH AaBTOMOOWJIS ONpEAETHM IO
BBIPA)KECHUIO

1
oy =

Lot s Ao Ky (2.9)
“ 1000

rne ;o rp- KomuuecTBo aHel mpoctos asromobuns B TO u TP na 1000 kM nmpoOera, mpuHuMaeM
cornacHo Tabmute [15 npunoxeHus |

K, - K03GQUIMEeHT KOPPEKTUPOBAHUS, YUUTHIBAIOUINN IIpoOer ¢ HaJajna dKCIulyatanuu (Tadimna

[14 npunoxenus ).

K' — Kcll(l) ><A1+K;(2)><A2 +K‘.1(3)XA3+K;'(4) Ay (2.10)
4 A+A+A+A .

2.2.2 Onpeaenenne Ko3(ppuumeHTa HCNOJIH30BAHUS ABTOMOOMIIEH ¥ ro10BOro npodera rpynmnsl
aBTOMOOMIEH

Koad¢uuuent ucnonp3oBaHuss aBTOMOOWIIEH OINpeaensercss ¢ Y4eToM peXHuMa padoThl

OpeaAnpuATud U KOB(I)(l)I/ILII/IeHTa TEXHUYECKOM TOTOBHOCTH IIOJIBH>KHOI'O COCTaBa

ar XDy

a, = , (2.11)
DKF

u

rae D, - kommyecTBo nHelt paboTl aBTOMOOHIIEH B TOAY;

D, - KomuecTBO KaJeHAapHBIX JHEH B FOAY.



B cBa3m ¢ TeM dYTO NMKIOBOW MpoOer aBTOMOOWIIS OTIMYAeTCS OT TOJOBOTO, IS
ompenenenus yuciaa TO 3a rog HEoOXOAMMO paccUUTaTh TOJOBOM MPOOET TIPyMIbl aBTOMOOMIIEH,

KOTOPBIH MOXKET ObITh HaiJIeH U3 BBIPAKECHUS

Ly =Axl, xDp xay, (2.12)

rzie A — CIMCOYHOE YUCIIO aBTOMOOMIICH TaHHOM TPYIIIIbI.

D, - konmu4ecTBO 1HEH pabOTh aBTOMOOMIIEH! B romxy

2.2.3 Onpenenenue ynciaa cnucanuii 1 TO Ha o1MH aBTOMOOMJIb 32 ITUKJT
KomnyectBo TO Ha onvH aBTOMOOWJIb 3a IHMKJI OMNPEISISAETCS OTHOIICHHUEM IMKJIOBOTO

npobera L,k mpobery o ranHoro Buia obciyxusanus. Tak Kak mpoOer 3a IUKI PABEH PECYPCHOMY

npobery L? | TO KOJMUYECTBO CIIMCAHMU 3a IUKJI OJHOTO aBTOMOOWIst paBHO 1. [Ipu mpoGere, paBHOM

Kp 2

Ly, , mocnennee TO-2 He MPOBOAMTHCS, TAK KAk aBTOMOOMIIL CriMChIBAETCs. Kpome Toro, npu pacuere

yuuThIBaeTcs, yTo npu BeinoiaHeHue TO-2 ouepennoe TO-1 He mpoBOAUTCA B CBSI3U C TE€M, YTO €O
00BbEM IMOTHOCTBIO BXOJIUT B 00beM padot TO-2.

ExxenmneBHoe oOcmykuBanue B cooTBerctBUM ¢ OHTII  (00miecoro3Hble  HOPMBI

TEXHOJIOTHYECKOT0 MPOEKTHpOBaHus) noapasaessiercss Ha EO,, Bemonnsemoe exennesHo, u EO; ,

c?

Bemmonusemoe nepex TO u TP. Ilepnognunocts EO, npunsita paBHON cpegHECyTOYHOMY IIpodery

cc

KomnuectBo cnucanui

2.1
NKp — Y — 1 ( 3)
LP
KonnuectBo TO-2 3a nuki 6yaeT paBHO
LP
N, = L;) -N,,, (2.14)
2
rae L — CKOppeKTMpOBaHHas BeNMYMHA nepuoanaHoctu KP
L) ckoppekrupoBanHas Bennunna nepuoauanocta TO-2 .
KomugectBo TO-1 3a nuki Oynet paBHO
LP
N1=L—’<,‘,’—(NK,, +N,) (2.15)
l b

KommuaectBo EO 3a niukin 6yzaer paBHO



LP
Neoe = Ii ' (2.16)

Neo, =(N, +N,)x16, (2.17)

[ne 1,6 — koaddunment, yunoiBaromuii Beimosineane EO; u TP.

2.2.4 Onpenenenne Yucjaa o0CayKUBAHUI 3a 10/
Tak kak mpoOer 3a ToA OTJIMYaeTCs OT ero mpodera 3a MWK, a MPOU3BOJCTBEHHYIO

IIPOrpaMMy HPEINpUSTHS OOBIYHO PAaCCUMTHIBAIOT 3a TOA, TO Juid ompeneneHus uuciaa TO 3a rox

HEOOXOJUMO CJIIeNIaTh COOTBETCTBYIOIIUI nepepacuer nonydeHHblx 3HaueHuid N, N,, N ,NEOT 3a
[

r r I r
muki k 3HadenusM N; N, ,Ng,., N £o, 38 TOJL I1O dhopmynam

NP =—, (2.18)

LT
N/ :L_S_N:;’ (2.19)
N[=::—1:— w»— N5, (2.20)
Nio, =|L—r (2.21)

Ngo, =(N; +N;)x16, (2.22)

Tab6auua 2.2 — Ilpon3BoacTBeHHasi MPOrpaMMa Mo MapKy MO KOJU4YeCTBY BO3JeicTBHIl 3a
roj.

Mapka Yt

. ' I r I I r
MOABHKHOTO oK, o | L, N, | N, N, Neo. Ngo,
cocTaBa




2.2.5 Koin4yecTBO AMATHOCTHYECKUX BO3/IeiiCTBHIi 32 roj HA rpynny (Mapk) aBToMoou el
Cormacao [IlonoxeHuto, AMArHOCTUPOBAHWUE KaK OTACIbHBIA BHUJ OOCTY)KHUBAaHHS HE

IUTAHUPYETCs, U pabOThI 10 TUArHOCTUPOBAHHIO MTOJIBUKHOIO COCTaBa BXOIST B

oobem pador TO u TP. [lpu >TOM B 3aBUCHMOCTH OT METOAAa OpraHU3alMU JAMATHOCTHPOBAHUE
aBTOMOOMIIEH MOXET MPOU3BOJUTHCS HA OTIEIbHBIX MOCTaX UM OBITH COBMEIIEHO ¢ npoueccom TO,
[IO3TOMY B JIAaHHOM CJIy4ae€ YMCIIO JUArHOCTHYECKUX BO3IECHCTBUI ONMPENEISIETCS s MOCIEAYOLIEro
pacyera MoCTOB JUArHOCTUPOBAHUE MOABMXHOTO cocTaBa (1 u J12.

JuarnoctupoBanue /{1 mpeaHasHadeHO TIaBHBIM 00pa3oM JUIsl ONpPEeSICHUS] TEXHUYECKOTO
COCTOSIHMS arperaToB, y3J0B U CHCTEM aBTOMOOWIIS, o0ecreunBaromux 0e30macHocTh ABuxkeHus. {1
npeaycMarpuBaercs s aBromoOuiedn npu  TO-1, mocme TO-2 (mo y3mam W cUCTEMaM,
o0ecreynBaOIUM O€30MacCHOCTh JIBUKEHUS, [UIA TPOBEPKH KadyecTBa pabOT M 3aKIIOUUTEIBHBIX
perynupoBok) u npu TP (mo y3mam, oOecrneynBaromuM 0e30MacHOCTh JBMKEHUs). Ywucio
aBTOMOOMIIEH JAMarHoCTUpyeMbIX Mpu TP cormacHo OMBITHBIM JAaHHBIM U HOpPMaM MPOEKTUPOBAHUS
OHTII-ATII-CTO-80, npunsto paBHbM 10% ot nporpammsl TO-1 3a rog.

JuarnoctupoBanue /12 npeaHa3Ha4eHO JJIs ONPENEICHUS MOIIHOCTHBIX U 3KOHOMHYECKHUX
I0Ka3aresae aBTOMOOWIISA, a Takke /171 BblsiBIeHUS 00beMoB TP. /12 npoBoauTCS ¢ MEPUOJIUYHOCTHIO
TO-2 u B otaensHbIX cinyyasx mnpu TP. Yucno aBromoOmiien, quarHoctupyemsix mpu TP, npuHsTo

paBubiM 20% OT romoBoil mporpammsl TO-2.

Takum o6pasom, konudectso J1 (2 N zFu) uJ12 (XN 52) 3a roJl Ha TPYIIy aBTOMOOMIEH

paccuuThIBaeM 1o hopmyiam:
N7 =N +N,; +0IN; =LIN; +N;. (2.23)

N%, =N/ +02NS =12N/. (2.24)

Tadauna 2.3 — KOJIUYECTBO THATHOCTHYECKHUX BO3/IeiiCTBUI /I TPy aBTOMOOMIEH.

Mapka NoABHKHOTO N N’
cocTaBa Al A2

2

2.2.6 Onpenesienne cyTouHoii mporpammsl o TO u 1MarHocTuke
CYTO'-IHaﬂ IMPOU3BOJACTBCHHAA IIpOorpaMMma SBJIACTCA KPUTCPUEM BI)I60pa METOOda OpraHu3alvu

TO (Ha YHUBCPCAJIBHBIX IOCTAX HWJIM IMMOTOYHBIX J'II/IHI/IHX) U CIYKHUT HCXOJHBIM IIOKa3aTCIIEM IJId




pacuera yucna noctoB U juHUK TO. 1o Bugam TO M AUAarHOCTUKE CYTOYHYIO MPOU3BOACTBEHHYIO

IpOrpamMMy paccuuThIBaeM 1o popmyie

N =——, (2.25)

rae N, - romosas mporpamma 1o i — Tomy Buy Texuudeckoro oocmyxusanus (TO-1, TO-2 u EO).

Pesynbrarhl pacueToB cBeieM B Tabuuny 1.4.

Tab6aunna 2.4- Cyrounas nporpamma no TO u Anarsocruke

c c c c c c
MapRa N EOc N EO; N1 N 2 N a1 N 12
NOABHKHOT0

COCTaBa

2.3 PacuyeT ro1oBoro odbemMa padoT Mo TEXHMYECKUM 00CTY:KMBAHUSAM H TEKYIIUM PEeMOHTaM
2.3.1 Bb100op U KOppeKTHPOBaHHE PacuyeTHbIX HOPpMATUBOB Tpyaoemkoctu TO u TP
BaxkHoe 3HaueHHe mpHu TEXHOJIOTMUYECKUX pacueTax umeer pacueT tpynoemkocreid TO u TP u
oIpeJiesIeHue roJJOBOro oobeMa paboT 1o 00CIyKUBAHUIO U PEMOHTY aBToMoOuIel. Paccuntas o0bem
paboT, MOYKHO ONpeAeIuTh NOTPEOHYI0 YMCIEHHOCTb MPOM3BOJICTBEHHBIX pabOuMX, YHUCIO HOCTOB,
paboumx MecT.
HopmaruBnas tpynoemkocts pabor mo obciayxuBanuto (EO, TO-1, TO-2) u ynenpHas
TPYAOEMKOCTh paboT mo TekymeMy peMoHTy Ha 1000 kM mpobGera mpuseneHsl B llonoxxenuun ans

OCHOBHBIX THUIOB aBTOMOOWIEeH u 0a30BbIX Mapok, Bbimyckaemblx B CHI. HopmarusHas

TPYZOEMKOCTb i-r0 00CITyKMBaHuUS {;' KOppeKTHpyeTcs 1o Ghopmyie

tP =t xk, xks , (2.26)

rae t' - HopMaTHBHAs TPynoeMKOCTh i-ro obciyxkusanus (TO-1 u TO-2), gen.-gac (cm. Tabmuiy [16
IpUIoKeHus A);
K - K03 (DULKECHT, yIUTHIBAFOLIMI YHCIIO TEXHOIOTMYECKH COBMECTUMbIX TPYIIIT .

[Ton TexHomoruueckoit coBmectTuMocThio [IC (TOABMKHOTO COCTaBa) TOHHUMAETCS
KOHCTPYKTHBHAsI OOIIHOCTh MOJIEJIEH, MO3BOJIAIOMMX COBMeCTHOe BbimosiHeHne pabor TO u TP c
WCTIONB30BAaHUEM OJHOW UM TOW ke TexHojornueckod ©6a3pl. OHTII ycranoBimeHo msTh
TEXHOJIOTMUECKH coBMecTUMBbIX rpyni [1C:

I-3A3, JIyA3, 2K, BA3, A3JIK.

I1-I'A3 (;erxoBsie), YA3, PAD, EpA3.

I11-ITA3, KAB3, I'A3 (rpy3oBsie), 311, KA3.



IV-JIA3, JIna3, Ukapyc.
V-VYpan, MA3, KAMA3, KpA3.

Hopmarushast tpymoemkocts EO; (tz, ) BKIIOYAeT yOOPOYHBIE, MOEYHBIE, KOHTPOJIBHO-
JMAarHOCTHYECKUE U 3allpaBOYHbIe paboThI, a TaKKe HeOONbIIONH 00beM padoT MO YCTPAHEHUIO MEJIKHX
HEUCIIPABHOCTEH.

HopmaruBHas tpynoemkocts EO, (tgor) BKJIIOUaeT yoopouHble paboThl (BraxHas yOopka
MOJyIIeK ¥ CIIMHOK CHUJCHUH, KOBPUKOB, MMPOTHUPKA MaHeNeH nMpruOOpOB U CTEKOJI), MOCYHbIE PabOTHI

ABUTaTeNs maccy, BeinonHseMsle nepe TO u TP aBromoOunei. Ilpu atom ti,; =05t .

Hopmarubl tpynoemkoctu EO yuyuTBIBalOT NPUMEHEHME MOEUHBIX y4yacTkoB. [lpu
konnyectBe apromobmneit Ha ATII menee 50 eamHul Jomyckaercss NMPOBEJEHHE MOEYHBIX paboT
py4uHbIM criocoboMm. IIpu 3ToM HOpMaTHBHAs TpyHOoeMKoOcTh yBeiauuuBaercs Ha 30 ... 50%, T.e.

t'o =t (13..15) .

Pacuernas (ckoppekTupoBaHHas) TpyroeMkocts £O., EO, onpezaensercs no popmynam

troe = tioe XKy (2.27)
tgor = tZOT X kz . (2-28)

rac tZ‘OC - HOpMaTUBHAsA TPYAOCMKOCTb.

Y aenbHas pacucTHas (CKOppeKTI/IpOBaHHaSI) TPYAOCMKOCTb TCKYHICTO PEMOHTA OIIPEACITIACTCA

U3 BBIPAYKEHUS
P H
t, =t x K, xK, xky xk, xkg, (2.29)
rae t;, - yaenbpHas HopMaTuBHas TpyaoeMKocTh TP, yen.-uac/1000kM.
Hopwmatussl Tpynoemkoctu ce3oHHoro oocmyxkuBanus (CO) B IlonoxkeHun He NpUBENECHBI,
VYuursiBas, uro CO BbinosHsieTcss coBMelleHo ¢ TO-2, mpeamecTByOmuUM Nepexoy Ha 3UMHUN U

JICTHUI nepruoabl, HOPMAaTUBLI TPYAOCMKOCTU CO MMPUHUMAIOTCA B IIPOUCHTAX OT TPYAOCMKOCTH TO-

2: XOJIOJJHOTO U )apKoro — B pazmepe 30%; nist npyrux paiionos — 20%.

tP xC
tlo =2 T (2.30)

rne C., - mpoueHT paboT ce30HHOTO 00CTyKuBaHus, %.



JUnist HarIATHOCTH pe3ybTaThl pacyeToB CBesleM B Taduuiry 1.5.

Tab6anna 2.5 — Tpynoemkoctu EO, TO u TP.

Mapka
MOJABHKH
oro
cocTaBa

Bun
TEeXHUYECK
oro
BO3/IeiiCcTB
us

HopmaTusHbI
e
TPYAOEMKOCT
uEOuTO
(4esr.-yac) u
TP (ueJr.-
yac/1000 km)

Kosdpuumnenrtni

CxoppexkTupo
BaHHbIE
HOPMATHBHBI
e
TPYA0EMKOCT
u EOuTO
(uen.-yac) u
TP (4eJr.-
4ac/1000 xkm)

2.3.2 Onpenenenne roaoBoro oorema pador mo TO u TP.

O6bem pador o EO., EO;, TO-1 u TO-2 3a rox onpenensercs npousseaenueM yucia TO

Ha HOPMATUBHOC CKOPPCKTUPOBAHHOC 3HAYCHUC TPYJOCMKOCTH JAHHOT'O BUJ4a TO o (bopMyne

rae N, - rosoBoe 9mcio —i-ro Buaa 06CIyKuBaHus;

Tif =tiP % Nir,

(2.31)

t - pacueTHas (CKOpPEKTHPOBAHHAS) TPYIOEMKOCTB i-I0 BHIa 00CITykUBaHus (cM. Tabmuity 1.5).

O6nem padot CO paccunuTsiBaeM 1o Gopmyiie

Tl =2x Axtl,,

I'ogoBoit 0666eM padot o TP Beruucisiem mo gpopmyne

TonoBoit 0o6beM paboT Bcex BuaoB TO u TP mo mpemmpustio X1 ...

BBIPA)KEHUIO

ST =X Tgo, + 2T, + 274 +2T5 +XT¢y,

p L' xAxty,

1000

P —

Pe3ynbTarhl BIYMCICHUH CBOAUM B Tabnuiy 1.6.

(2.32)

(2.33)

OIpeacisicM I10

(2.34)



Tabauua 2.6 — 'ogoBoii 00bem pador no TO u TP.
IToka3zaTeian ABTOMOOMIEL ABTOMOOHTH Bcero mo ATII

r
Teo, » H€I-4

r
Teo, » H€II-4

r
T, , 4ea-4

r
T, ,4ea-4

I
Top , yea-4

r
Teo» HeI-4

2.3.3 OnpenesieHne roi0Boro 00beMa BCOMoraTeJbLHbIX pador.
Kpome pa6or mo TO u pemonty, an ATII BBIMOSHAIOTCS BCIOMOTaTEIbHBIE U MOJCOOHBIC

pabotsl, 06beM koTophix (T,.,,) ycTanaBmmBaercs He 6omee 30% ot Gonbuiero oobema pador no TO u

TP noaBm»XHOTO cocTasa.

['omoBoii 00BEM BCIOMOTATENBHBIX PA0O0T MO MPEIIPUATHIO ONPEIACITUM U3 BEIPAKECHUS

-I-F — Z:TAFTH X kBC]Y ,
B 100 (2.35)

Tocn = 168802920 _ 4a-6064en. - wac

100

rne K., -20...30% - 00beM BcrioMOraTeabHBIX padoT MO MPEANPUATHIO, 3aBUCAIINN OT KOJIHMYECTBA

aBTOMOOWMIIEH OOCITyXMBaeMbIX Ha JaHHOM HpeanpusTHd. (mpu kosmmdecte oT 100 go 200
aBTOMOOWIIEeH, MpUHUMaTh Oonbiee 3Hadenue, cBbime 200 no 300 — cpeanee, cBoime 300 —
MEHBbIIIee).

OO0beM BCioMOTaTeIbHBIX pa60T 10 BuJamMm pa60T OIIPCACIIICM U3 BbIPAKCHUA

r
Ty =2 St (2:36)

e CBCH - J0JIs1 AAHHOI'O BUJJa BCIIOMOTI'aTCIIbHBIX pa60T, %.

PesynbTaThl pacueToB cBeieM B Tabnuiy 2.7.

Tabauua 2.7 — TpynoeMKocTh BCIOMOraTeJbHbIX padoT.

O0BbeM BCIOMOTaTeJIbHBIX

Buasbl BcnoMorareJbHbIX padoT
BHAOB pador T,.,,4esa -4

PeMoHT 1 00cyXKUBaHUE TEXHOJIOTUYECKOTO 000PYI0BaHMUS,
OCHACTKH U UHCTPYMEHTA

PeMoHT 1 00cny)UBaHUE HHKEHEPHOTO 000pyI0BaHUs, ceTel
Y KOMMYHUKaIUW




TpancnopTHbIe paboTHI

[Ipuem, XpaHeHue U BblJjaya MaTEPUATIBHBIX IEHHOCTEHN

IIeperoH noaBUXKHOTO COCTaBa

Y60pKa npou3BOJACTBEHHBIX TOMEIICHUN

Y6opka TeppuTopun

OO6cmykuBaHUe KOMIIPECCOPHOTO 000pYyI0BaHUS

UTOro

2.3.4 Pacnipenenenue o0beMa padoT TEXHUYECKHX 00CTYKUBAHUIN U TEKYIIHX PEMOHTOB IO
NPOU3BOCTBEHHBIM 30HAM

Hns  dopmupoBanuss o0BeMOB paboT, BHIMONHSAEMBIX Ha moctax 30H EO, TO, TP wu
MIPOU3BOJICTBEHHBIX Y4acTKaX, a TAK)Ke OMpeIeNIeHUs] KOJIMYeCcTBa pabovyux Mo
CHEIHALHOCTSIM MPOBOJUTCS paclipe/ie]ieHHe roJI0BbIX 00beMOB paboT 1o ux BuaaM. [lomydeHHble
pe3yiabTaThl cBeeM B Tabmuiy 1.8.

Tab6auna 2.8 — Pacnpenesenne odbema padéor EO, TO u TP no Buaam paoor.

I'onoBoii 00beM padort no Bugam IC
Buj TexHH4eCKHX Bo3elicTBmii %o 10 Tpynoemkoc % 1o Tpynoemx
BHAAM TE e x 4 BHIAM 0CTh YeJs X
paodoTt padort q
EO,
Y6opounbie 10
Moeunble (BKJItOUYasi CyIIKY-O0THPKY) 20
3anpaBoyHbIE 12
KoHTpONBHO-IMarHoCTHYECKHE 12
PemMoHTHBIE(yCTpaHEHUE METKUX
HEHCIIPABHOCTEN) 46
UTOI'O 100
EO,
YOopounsie 40
MoeuHble (BKJIHOYasi CyHIKY-00THPKY) 60
NTOI'O 100
TO-1
O6miee nuarnoctupoBanue J[1 8
KpemnexHsle peryimpoBoUHbIE,
CMa304HbIE 92
NTOI'O 100
TO-2
YrnybnernHoe nuarHoctupoBanue /12 5
KpenexHble peryimpoBoUYHbIE,
CMa304YHbIE 95
UTOTI'O 100
Texynmi peMOHT




[TocToBBIE PAOOTHI:
obee nuarnocruposanue /(1 1
yIIIyOJICHHOE TUarHOCTUPOBAHHE
I 1
PEryIUpOBOYHBIE H Pa300POYHO-
cOOpOYHbIE 34
CBapOYHbIC 8
KECTSTHUIIKUE 3
OKpAacOYHbIE 3
Wroro no nocram 50

IIponoxenune TadauubI 2.8

VY4acTkoBble paOOTHI:
arperaTHble
CJIECAPHO-MEXAHUUYECKUE
JIEKTPOMEXaHNYECKHE
AKKYMYJIATOPHBIE
cucTeMa NUTaHUs
NIMHOMOHTA)KHBIE
BYJIKAHU3AI[MOHHBIE
KY3HEUHO-PECCOPHBIE
MEIHUIIKUE
CBapOYHbIE
KECTSIHULIKUE
apMaTypHbIe
000l HbIE

[N
\‘

RPIRPRFRPINNWININDIN| O 00

a1
o

Hrtoro no yyactkam
NTOI'O 100

2.4 PacuyeT YMCJIEHHOCTH IPOM3BOJACTBEHHBIX H BCIIOMOraTeJIbHbIX Padounx

2.4.1 PacyeT YMCJIEHHOCTH MPOU3BOACTBEHHBIX Padounx
K mnpou3BoAcTBeHHBIM pabOUYMM OTHOCATCA pabOyMe 30H U YYaCTKOB, HEMOCPEICTBEHHO
BeIMoNHstonMe paborel mo TO wu TP mogsumxHOro cocrtaBa. Pa3nuyaroT TEXHOJIOTHYECKU
HE0O0XO0MMOE (SIBOYHOE) W IITAaTHOE (CIUCOYHOE) YHMCI0 pabounx. TeXHOIOrndecKkn HEeoO0XO0auMOoe
quciio pabounx 00ecreYrBacT BBHIMOJTHCHUE CYTOYHOH, a MITaTHOE — TOJIOBOW IPOU3BOJICTBEHHBIX

nporpamMm 1o TO u TP.

Texnonornueckn HeoOxoauMoe P, 4ncio pabodyux pacCUUTHIBAEM 110 (hopmyiie

P=-L, (2.37)

rae T.” - ronoBoit 06bem pa6ot no 3oae TO u TP unu yyactky, yeni — u;

@, - HOMHHAJIBbHBIN T010BOH ()OHI BpEMEHH TEXHOJIOTHUECKH HEOOX0JUMOTro pabouero, 4;



[Tox ro1oBBIM MPOM3BOCTBEHHBIM (POHIOM BPEMEHU IMMOHUMAETCS KOJIMYECTBO pabOYHMX YacoOB 3a IO

OJTHOTO paboyero

@, =(D — D, —D,,)x82, (2.38)

rae D,,, Dg, D, - K0IM4ecTBO KaleHIapHbIX, BBIXOMHBIX U IPa3IHUYHBIX JHEH B rofy;
8,2 — MpOIOIHKUTEIIBHOCTh paboyeii CMEHBI.

ITtatHoe P, uncio pabounx paccyuTsiBaeM 1o Gpopmyiie

P, =——, (2.39)

I'ne @,, - 3¢ dexTnuBHBII rog0BON (OHA BPEMEHHU ILTATHOTO paboyero, .

s ymoberBa pacripenencHuss pabodyux 1O BuAaM pabOT W padOYUM MecTaM pacdyeThl
ITATHOW YHCICHHOCTH Pa0OYMX BBIMOJHUM OTHEIBHO I Kaxkjaoro Buaa pador (EO, TO-1, TO-2
coBmectHO ¢ CO, TP, camoobcnykuBaHue npenpusTus).

Jlanee ucxons U3 COOTHOUIEHHMS! TPYAOEMKOCTH IO BUAAM pPAa0OT, PEMOHTHBIX pPabOuMX
MOJKHO PacIpe/IeINTh 110 TI0CTaM, IieXaM, ydacTkaM U pabouum mectam. [loTpedHOe 9rciio u pazMepsl
MIPOM3BOJICTBEHHBIX MOCTOB, JHHHUM, IIEXOB U YYAaCTKOB OIPENENSIOTCS B MPOIECCE BBIMOJIHEHUS
MIPOU3BOJICTBEHHBIX MOCTOB, JHHHM, IIEXOB M YYaCTKOB OMNPEICISIIOTCS B IMPOIECCE BBIMOJIHEHUS

TEXHOJOTHUYCCKOI'O IMTPOCKTA.

Pe3ynpTaThl pacueTa 4HMCIEHHOCTH NMPOU3BOJCTBEHHBIX pabouux 3aHocAT B Tabn. 1.9. [pu
3TOM B KadyeCTBE KOHTPOJIS IMOJYYEHHBIX PE3yJbTaTOB pacueTa Ieecoo0pa3HO COMOCTaBUTh oOIIee
YHCJIO MPOU3BOICTBEHHBIX Pa00UHX C HOPMAaTUBHBIM I1OKa3aTeeM.

[Tpu HeGonpIMX 00BEMax pabOT pacyeTHAsI YUCIEHHOCTh pabounX MOXKET ObITh MeHbIIE 1. B
3THX Cy4asix 1e1ecoo0pa3HO COBMEIIEHUE POJCTBEHHBIX Ipodeccuit
pabouux, a cienoBareiabHO, 00bETUHEHNE COOTBETCTBYIOIMX paboT M ydacTkoB. K Takum paboram
OTHOCSITCS, HAallpUMeEp, Ky3HEUHO-PECCOPHBIE, JKECTSHUIIKHAE, CBAPOUYHbIE M MEIHULIKO-paJuaTOpHbIE
paboThl, 3JEKTpOTEXHUYECKHE padoThl. [lpn oO0benIMHEHUM COOTBETCTBYIOIIMX paboT B rpadax
«IIpunaroe» P; u P, 3T rpagel 00beINHAIOT U yKa3bIBAIOT 00IIIee YUCIIO paboynX.

Crnenyer oOpatuTh BHMMaHuWe Ha TO, 4yTO B Tpade «Bcero» (tabmmma 1.9) pacuetHoe u

MPHUHATOC 3HAYCHUA PT u PL[I JOJIDKHBI OBITH OJIN3KH B npeaciiax OKpyrijiCHUs.

OO6ue ronoBsle 00BeMbl AMarHocTHYeckux pador J[1 u JI2, HeoOxoaumble s pacuera

YHCICHHOCTHU IIPOU3BOJACTBCHHBIX pa60q1/1x n IIOCTOB ANAarHoCTUPOBAHM, OIMpCACIIACTCSA



COOTBETCTBYIOIIMM CYMMHPOBaHMEM JTHX pabotr, BbimonHigeMmbix npu TO-1, TO-2 u 50%
muarHoctrueckux padot npu TP. Octansabie 50% auarnocruyeckux padot npu TP BeImonHsAIOTCS Ha

ydacTKax.

Tabauua 2.9 — pacnpenesienue rogoBbix 00bemoB pador EO, TO u TP, mratHoe u

TEXHOJOIrHICCKH H606XOHI/IM06 qucjiaIo paﬁoqnx AJIsL aBTOMOOMIIS

P P
L D = D D D = W
T/, uen-u g £ E_g g E ig
s = = & = =
Buja texunuecKkux BO3AeiicTBHIA R = R =
EO.
Y6opounbie
Moeunble (BKJIFOYAs CYyIIKY-00THPKY)
3anpaBoyYHbIE
KoHTposbHO-uarnoctuyeckue
PeMonTHBIE(YCTpaHEHNE MEJIKUX
HEHCIPABHOCTEH)
NTOI'O
EO;
Y6opounsie
MoeuHble (BKJIIOYasi CYHIKY-O0THPKY)
NTOI'O
TO-1
O6uee nuarHoctuposanue /{1
KpenexHble peryl1npoBOUHBIE,
CMa304HbIE
NTOI'O
TO-2
Yray6neHHoe nuarHoctupoBanue /12
Kpenexxuble peryanmpoBOUYHBIE,
CMa304HbIe
NTOI'O

Tekymuii peMOHT

ITocToBble paboOTHI:
oOuiee nuarHoctupoBanue /{1
yri1yOJeHHOe JuarHoctupoBanue J[2
pEryaMpoBOYHbIE U Pa300POUHO-
cOOpOYHBIC
CBapOYHbIE
KECTAHUIIKHEC
OKpacoYyHbIe

Hroro mo mocram

VY4acTkoBble pabOTHI:
ArperatHble
CJIECapHO-MEXAHUUYECKHE

JIEKTPOMEXAHUUECKHUE
AKKyMYJIITOPHBIE




CHCTEMA INUTaHUA
NIMHOMOHTAa>XHBIC
BYJIKAHN3alIlUOHHBIC

KY3HECYHO-PECCOPHBIE
METHULIKHE
CBapOYHbBIC
JKECTIHUIIKUE
apMaTypHBIC
00OMHEBIE

Wtoro no yyactkam
NTOI'O

2.4.2 PacueT YHCJI€HHOCTH BCIIOMOTaTeJIbHBIX Pa004YnX
Kpome mpousBoacTBeHHBIX pabor mo TO wu peMoHTY aBTOMOOWIIEH HEOOXOIUMO

MPEIYyCMOTPETh BBIIOJHEHUE BCIIOMOTATENbHBIX pPabOT, B COCTaB KOTOPBIX BXOIAT: PEMOHT U
00CIIy’)KUBaHME TEXHOJOIMYECKOI0 O00OpYAOBaHMUsS, OCHAaCTKM M HHCTPYMEHTa; COJAEp)KaHue
UH)XXEHEPHOro 000pyloBaHMsA, ceTell M KOMMYHHMKAIMi; 0OCIy)XHBaHHE KOMIIPECCOPHOIO
o0opyoBaHUsI.

3T pabOTHI BEIIOIHAIOTCS CITY»K00# oTaena riaaBaoro Mexanuka (OI'M). [Ipu ykpynmHEeHHBIX
pacyeTax YMCIEHHOCTh BCIIOMOIaTeNIbHBIX Pa00UYMX OIpeesIseTCsl 10 HOpMaTHBAM.

Pacnpenenenne paccUMTaHHOIO YHMCIA BCIIOMOIATeNbHBIX pabouux MO BHUJaM paboT B
3aBUCHMOCTH OT THIIa MPEANPUATHUS ClIeyeT IPUHUMATh 10 HOPMaTHUBaM.

PesynbTarhl pacyeToB YMCIEHHOCTH BCIIOMOTaTeIbHBIX pabounx 3aHeceM B Tadauny 1.10.

Tabauna 2.10 — YucaeHHOCTh BCIOMOTaTeJIbHbIX padovuXx.

YuciaeHHOCTH
Bujbl BcnoMorare/ibHBIX padoT % BCIIOMOraTe/IbHBIX padounx,
qes

PeMoOHT 1 06cTyKUBaHUE TEXHOIOTUYECKOTO 20
000py/TIOBaHMsI, OCHACTKY U MHCTPYMEHTA
PeMoHT 1 00cnyKuBaHUE HHKEHEPHOTO 15
000pyI0BaHus, CeTEN U KOMMYHUKAIIHI
TpaHcnopTHBIE 10
[Teperon aBToMoOMIIEH 15
[Tpuemka xpaHeHHE U BbIIada MaTepUATbHBIX 15
IEHHOCTE!
Y60opKka mpou3BOJCTBEHHBIX IOMEIICHUN U 20
TeppUTOpUi
OO6cmyXUBaHHE KOMIIPECCOPHOTO 000PYAOBAHUS 5

NTOI'O 100




2.5 TexHoJOrHYeCKHUIi pacyeT NPONU3BOICTBEHHBIX 30H

2.5.1 PacuéT ync/a YHUBEPCAJIbHBIX H CHIEIHATM3HPOBAHHBIX MOCTOB

Yucno oraenbHbix noctoB TO um TP paccumTeiBaeTcs A KakI0W Ipynmbl TEXHOJIOTHYECKH
COBMECTHMOTO IIOJIBUYKHOTO COCTABA U ONPEIEIIACTCA COOTHOILEHUEM

FO,I[OBOI‘/'I MMPOAOJIKUTCIIbHOCTHU ITOCTOBBIX pa60T JaHHOI'O BHUJa K T'OJJOBOMY (1)OHI[y pa60qero BpPEMCHU

OJIHOT'O I10CTa

r
]Yi _ Ti ka Xkaw' <G , (240)
DPI‘xTYMXCXF)HX??]7

C.

rae T - romoBas Tpymo&MKOCTh BH/Ia BO3IEHCTBHS MO MApKy aBTOMOOWIEH (cM. Tabmumiry
1.6);
K, - Jond MOCTOBBIX pabOT Add JAHHOTO BMAA BO3JICHCTBUA  UCKIIOYAIOTCS PalboThI,
BBIIIOJIHSAEMBIE B II€XAX, I0CTaX JUAarHOCTUPOBAHUS U IPYIUX pabouuX MecTax;
K., - kodddummenr, yuuThBaomuil nom0 o00bEMa paboOT, BBINONHSAEMBIX B Haubonee
3arpy’KEHHYIO CMEHY;
¢, - KOIp(UIMEHT, YYUTHIBAIOWIUI HEPaBHOMEPHOCTb 3arpy3KH IIOCTOB M HOCTYIIEHHS

ABTOMOOMJICH HA IOCTHI BCJIICACTBHEC CﬂyqaﬁHOCTH XapakTepa U3MCHCHUA TCXHHUYCCKOI'O COCTOSAHUA

IIOABHMXKHOI'O COCTaBa,

D, - KonuuecTBO pabo4MX JHEH B Oy 30HBI;

T, - IPOJOJDKUTENBHOCTh CMEHBI;

C - YHACJI0 CMEH;

P,, - uncneHHocTs paboumX, OTHOBPEMEHHO pabOTaIOIUX HA IOCTY;

Nyg- K03(1)(1)I/II_II/I€‘HT HCIIOJIb30BaHUA pa60qero BpEMCHH II0CTa, XapaKTepI/BYIOH_[I/Iﬁ YPOBCHB

TEXHOJIOTHU U OpraHu3allnnu pa60T.

PesynbTathl pacueToB cBeaeM B Tabnuiy 1.11.

Tadauna 2.11 Pacuér mocToB nmo Buaam pador

Haunmenosa 11,
HHC T iF ¢ Dy T, ¢ Py Mn
nocra
EOc¢
EOt
-1
-2
TO-1
TO-2

pacuer | NpUHAT
HOE oe




™| | | | | [ [ ]

2.5.2 Tlon6op TEXHOJIOTHYECKOT0 000PY/10BAHUS
[Toxbop TexHOMOTHYECKOTO OOOPYAOBAHUS, OPTAHU3AMMOHHBIA M TEXHOJOTHYECKOW OCHACTKHU

U1 00bEKTa MPOESKTUPOBAHMSI OCYIIECTBIISIETCA C YUETOM PEKOMEHIAlUN TUIIOBBIX MPOEKTOB pabovmx
MmecT ATIL, PykoBocTBa 0 JUArHOCTHKE MOABUKHOTIO COCTaBa U Tabess rapakHOT0 000py10BaHUS.
K TexHonormueckoMy 00OpPYAOBAaHHMIO OTHOCAT CTAllMOHApHBIE, MEPEIBUKHBIE U IEPEHOCHbIE
CTEHJIbl, BCEBO3MOXKHBIE MPUOOPHI W MPUCTIOCOOJICHUS, MPOU3BOJCTBECHHBII WHBEHTAph (BEPCTAKH,
CTeJUIaXKH, IKadbl, CTOJIbI) HEOOXoAUMbIEe /7S BhinonHeHus padot no TO, TP u nuarHoctupoBaHUIO

IIOJABHUIXKHOTI'O COCTaBa

[TpunsiTOE TEXHOJIOTHYECKOE 00OPYAOBAaHHUE CIEeyeT BBECTH B Tabmmiy 2.12.

Ta6auna 2.12 — TexHoJiornyeckoe 000py/10BaHNe Y4acTKa

OG6opynoBanue
pyA ’ IInomanw
No IPUOOPHI, I'abapuTHbIC
- MIPUCTIOCOOJICHHSI, Monenb pasMepsl
/o . Ennnn
CIielranbHbINA MM b1 061_%8.5{
UHCTPYMEHT M

2.5.3 Pacuér njiomaaeit NMPOU3BOACTBCHHLIX YYACTKOB U 30H TEXHUYECKOI'O OﬁCJ’[y)KI/IBaHHﬂ u
TEeKYLIEro peMoHTa.

[Tpu BBITIOJIHEHUHU KYPCOBOTO MTPOEKTAa HEOOXOIMMO PaCcCUUTATh TUIOMIAh IPOSKTUPYEMOTO
00BeKTa.

bonee TouHbIM siBNI€TCA pAcyET IUIOUIAAM Y4YacTKa, BBIIOJHEHHBIW MO YAEIbHON IUIOLIAIH,
MPUXOASIIMICS HAa EAMHUILY IIJIOMAAH, 3aHuMaeMoil oOopymoBaHueM. K mpou3BOACTBEHHBIM
otHocat 30HbI EO, TO, TP, npou3Bo/iICTBEHHBIE YYACTKH 3aHUMAEMbI€ TTOCTAMH, TEXHOJIOTHUYECKUM
o0opyI0BaHUEM, TTPOXOISIIIUMHI
o0cCiTykKMBaHUE UITU PEMOHT, a TaKXkKe MPOe3TaMH U IPOXOJaMH MEXIY 000pyI0BaHUEM
1 pabOYMMHU MECTaMH .

[Tnomans (11exa) onpenenseM o hopmyse
F =(F, xIT+2F,)xk,, (2.41)

rae F, - niomam, 3aHMMaemMas aBTOMOOKIEM B TIIaHe M |

II - 91CI0 TIOCTOB;

2F, ,-cymMapHas miomaas 000py10BaHUs B ILIaHE M

K, - K09 GHUIUEHT IUIOTHOCTH PACCTAaHOBKH 000PYJOBAHHUS



3. Pa3paGoTka TeXHOJOrM4eCKOoro npouecca peMoHTa
3.1 XapakTepucTHKA J1eTAJH U YCJIOBHI ee padoThl

Jletanp XxapakTepu3yercs Mo CIEAYIOLUIUM TapaMeTPaM:

— Knacc neranu (kopmycHble JeTand, MOJbIE CTEP)KHU, HEKPYIJIbIE CTEPXKHH, MPSIMbIE
KpYTJble CTEPKHH U T. I1.);

— Mmarepuail, U3 KOTOpOoro M3roToBieHa JeTanb. Eciu neranb cocTaBHas, TO yKa3aTh MaTeprail
BCEX 2JIEMEHTOB JIETAJIN;

— HaJIMYMe TePMUYECKON 00pabOTKH JIeTaiu B LI€JIOM WIM OTACNBHBIX €€ y4acTKOB. YKa3aTb
TBEPJAOCTh OBEPXHOCTEM, MOJABEPKEHHBIX €I

— XapakTEepUCTUKAa MaTepuaia: IO XUMHUYECKOMY COCTaBy M MEXaHUYECKUM CBOMCTBaM
(TBEpAOCTH, IIpeies IPOYHOCTH U JIp.);

— HIEpPOXOBATOCTh PabOUMX MOBEPXHOCTEH U TOYHOCTh UX O0OpabOTKHU (JlaHHBIE MPUBECTH I10
BOCCTAHABIIMBAEMbIM ITOBEPXHOCTSIM);

— 0a30Bble IOBEPXHOCTH IIPU PEMOHTE JETANH;

— XapakTep M3HOCA JETajad: PAaBHOMEPHBIH, HEPABHOMEPHBIN, OJHOCTOPOHHMH M Ap. (1O
BOCCTAHABIIMBAEMbIM ITOBEPXHOCTSIM);

— XapakTep Harpy3ok (IOCTOSTHHbIC, 3HAKOTIEPEMEHHEBIE, YIapHbIE U T.]1.);

— xapakTep nedopmanuii (M3rud, KpydeHue u T.11.).

3.2 Bb160p crioco00B BOCCTAHOBJIEHHS IeTAJIH
Heo0xoauMo W3yduTh KOHCTPYKIHIO JCTaNH 1O KapraM JaedekTanuu U pabouuMm dYeprexam,

BO3MOXKHBIE HM3MEHEHHUS CTPYKTYpbl Marepuaia, H3HOCOCTOMKOCTH, TBEPAOCTH TMPU PEMOHTHBIX
BO3JICHCTBHUSIX.

PaccmotpeTs kaxaplii 1edeKT B OTASIBHOCTH M MPUBECTH BCE BO3MOXKHBIE CIIOCOOBI YCTPAaHEHHS.
BrImomHuTe aHaM3 BO3MOMKHBIX CIIOCOOOB YCTPAHEHUS KaXI0ro nedekTa B OTACIBHOCTH M HAWTH, IO
BO3MOKHOCTH, OJJHOUMEHHBIE JIsl YCTPAHEHUsI HECKOJIBKUX JE(PEKTOB.

B pesynprare aHanmmza BBIOpaTh KOHKPETHBIE CIIOCOOBI YCTpaHEHHs A Kaxaoro aedexra B
OTIEIbHOCTH.

[IpuBecTn oOOCHOBaHHME BBIOpAaHHBIM CMOCOOaM BOCCTAHOBJICHHMSI C YYE€TOM JIOJITOBEYHOCTH U
ce0eCcTOMMOCTH

IIpumep. BeiOpats criocoOb! ycTpaneHHs JeeKTOB Kyllaka TOBOPOTHOTO aBTOMOOHMIISI.
Heghexmpi:

1. M3HocC mIeek Mo NOAIUITHUKH.

2. I3HOC OTBEpCTHS BO BTYJIKAX MIKBOPHSL.

3. UzHoc pe3nbbl M36 x2-60

Bo3mosxHbIE cIOCOOBI YCTPaHEHHUS:



no oegexmy 1:

— oCTanMBaHue (KEJIe3HCHUE):
— XpOMHUPOBAHUE:

— HakKaTkKa.

no degpexmy 2.

- 3aMCHa BTYJIOK

no oegexmy 3:

- HarjIaBKa BUOPOIYTroBas;
- HariaBka B cpeae COs.
[Ipu ananm3e coco0OB yCTpaHEHHUs KKIOTO AedeKTa BBIABICHBI TPHU CIIOC00a, TPUTOIHBIX IS

YCTpaHCHHA 3TUX I[e(beKTOBZ OCTAJIMBAHUC, 3aMCHA BTYJIOK U HAIlJIaBKa BI/I6pOZ[yFOBaSI.

3.3 CxeMa TeXHOJIOTHYeCKOro nmpoiecca
TexHOoMOTUYeCKHil POLIecC BOCCTAHOBIICHUS JI€TaU COCTABIISIETCS B BUJE MOCIIEI0BATEILHOCTH

oreparyii mo ycrpaHeHuo 1edeKToB JeTanu B TabnuuHoi ¢opme. /{151 mpaBUIIBHOTO COCTaBIICHUS 3TON
MOCIIE0BATEIBHOCTH IPEBAPUTEIHHO JOJKHBI OBITH COCTABJICHBI CXEMbI TEXHOJIOTHYECKOTO MpoIiecca.

CxemMa TEXHOJIOTUYECKOrO IIpoliecca - IOCIIEI0BAaTEIbHOCTh ONEpaluid, HEOOXOAUMBIX JUIsS
ycrpanenus aedexra neranu. [lpym Hanmm4Mm Ha JETand HECKOJIBKHX Ae(PEKTOB cXeMa COCTaBIIACTCS Ha
KaXXJIbIi B OT/IEJIbHOCTH.

[Ipu onpenenennu ynucia onepauuii HaI0 UCXOAUTh U3 CIEAYIOIIETO:

orepanusi - 3aKOHYEHHasl 4acTh TEXHOJIOIMUYECKOTO MPOLIECCa, BBIIOJIHAEMAsi Ha OJHOM padoueM
MECTe M XapaKTepHU3YyIoIlascs €JUHCTBOM COAEpKAHMS M IOCJIEI0BAaTEIbHOCTH TEXHOJOTHYECKUX
MIEPEX0/I0B;

JUIs  pealu3allud  KOHKPETHOro crnocoba ycTpaHeHMs jaedekra TpeOyroTcs  OOBIYHO
MOJIrOTOBUTEJIbHBIE, COOCTBEHHO BOCCTAHOBUTEbHBIE, 3aKIIOUUTEIbHBIC U KOHTPOJIbHbIE ONEpalHH.

[Tpu ycTpaneHuu neekToB, CBA3aHHBIX C H3HOCOM MOBEPXHOCTEHN, OTOTOBUTENBHBIE Ollepaliu
OOBIYHO TpEeJHA3HAYEHbl JI1 YCTPAaHEHHUs CJEelI0B H3HOCA W MPHJAaHUS IOBEPXHOCTU IPaBUIBLHOU
reoMeTpruecKoi (hopMbl U TPeOYyEMOl YUUCTOTHI TOBEPXHOCTH.

3aKIIIOYUTEIbHBIE ONEpalliy IMpeHa3HaueHbl Il 00pabOTKM TOCiIe OCHOBHOM omnepauuu Juis
MIPHUIaHUs TOBEPXHOCTH pa3MepoOB, (POPMBI, YUCTOTHI M1 TOYHOCTH COTJIACHO TPEOOBAHUSM.

KoHnTponbHble omepanuy BBIMONTHIIOTCS MO0 HeoOxoaumocTu. I[Ipu Ha3HaueHHWU KOHTPOJIBHBIX
olepanuil cieayeT pa3iauydarb BHJBI KOHTPOJII B TEXHOJIOTMUECKOM IIpolecce. B TeXHOIOrm4eckux
nporeccax MOryT ObITh TP BHUJa KOHTPOJIS:

BHYTPHUOIIEPAIL[MOHHBIN (B MpoOIlecce BHIMOIHEHUsI ONepaliul JUIsl KOHTPOJISI pa3MepOB, HAIpUMeD,

HENpPEepBhIBHBIA KOHTPOJIb Npu IuIudoBaHUM). [l BBINOJHEHUS 3TOTO KOHTpOJs He Tpedyercs



oTAenbHOro pabodero mecra. KOHTposIb B TEXHOJIOTMYECKOM IIPOLECCE SIBISIETCS YacThIO ONEpalMy U
3aIMCBIBACTCS KaK IEPEXOL;

MEKOMEPAlMOHHBI — BBIMOMHACTCA KakK OTHENbHAs omepaunus, TpeOyeT CHenuaIbHOro
o0opyI0BaHUA.

B cxemax TEXHOJOIMYECKOrO Ipouecca CIeAyeT OINPENeIUuTb MECTO MEKONEPalnOHHOIO
KOHTPOJI.

Onepanuu pacronararoTcsi B IOCIE10BaTENbHOCTH TEXHOJIOTUN UX BBIIIOJHEHUS.

[Topsanok 3amucu omepanuil: Kaxjas onepanus JODKHA HMMETb HAauMEHOBAHHE, HOMED,
COJIEpKaHueE.

Ha sramne cocraBieHus CXeM TEXHOIOTMYECKOTO IIPOLiEcca OIlepaluy IPUCBAauBAETCs MIOPSAIKOBBIN
HOMED BHYTPHU KaXKJIOM CXEMBI B OTACIBHOCTH.

HaunmeHoBaHue onepanuu 3aBUCUT OT BHJIa IpUMEHsieMoro obopyaoBanus. Hanpumep: TokapHas,
numdoBanbHas, OCTaluBaHWe, HamiaaBka M T.1. CojepkaHue omnepanu JO0JKHO ObITh KPAaTKHUM.
Hanpuwmep: pacrounts oTBepcTHe, (hpe3epoBarh a3, HAIJIABUTH MICHKY, MPaBUTh Bal U T.A. Ha srtame
COCTABIICHHUSI CXEM B COJCpPKAHWW OIEPalMU YKa3bIBACTCSI TOJBKO CYTh BBIMOJHAEMOW pPalbOTHI.
IToxpoOHOCTH: pa3mephl, TOYHOCTb, MPUITYCKH U T.JI. — 3aMUCBIBAIOTCS B ONEPALMOHHBIX Kaprax, IJe
orepauusi pa3OuBaeTcs Ha nepexoabl. Hampumep: HaliaBUTh KOpEHHbIE IIEHKHM KOJIEHYATOro Baja,
CBEPJIUTh 4 OTBEPCTHS U T.J.

[Tocne ompeneneHuss 4ucia W TOCIEAOBATENFHOCTH ONEpanuid JUist ycTpaHeHHs aedexra
OIIpEAEIUTh YCTAHOBOUHYIO 0a3y, HEOOXOAMMYIO JJisl BBIIOJIHEHUS Ka)/J10H ONepaluyd B OTAEIbHOCTH.
ITo BO3MOKHOCTH ciielyeT UCII0JIb30BaTh 3aBOJICKHE Oa3bl.

IIpumep pa3paboTKU CXeMbI TEXHOJIOTHYECKOT0 Mpollecca yCTpaHeHHs TpyNibl Ae(eKTOB Kylaka

[TOBOPOTHOT'O aBTOMOOMJIS.

Taoauna 3.1
CxeMbl TEXHOJIOTMYECKOr0 Ipouecca
Ne
Crnoco6 HaumeHnoBanue u conepxkanue
Hedekt orepanu . YcranoBounast 6a3a
yCTpaHEHUs " ornepanuit
1 2 3 4 5
Cxema 1
N3HOC meek | ocranuBaHue 1 [nudosanbHas IlenTpoBEBIC
ox, InudoBaTh 1Be mEHKU MOA OTBEPCTHS
MOAIIUITHUKA MOJUIUITHUKY «KaK YHUCTO»
2 OcranuBanue OTBepcTHs 1Mo
HoAroToOBUTE A€TANb U OCTANUBATE | ppryarn
HIEVKU O] MOJIIUITHUKH
3 InudoBanbHas I{eHTpOBbIE
[IInmudoBath nBE MIEHKHU MO OTBEpCTHS
HOMMHAJIBHBIA pazMep




4 Moiika
[TIpoMbITh neTanb

Cxewma 2.

1 2 3 4 5

N3noc 3aMeHa BTYJIOK 1 CrnecapHas TopuoBas
OTBEPCTHH BO MOBEPXHOCTH
BTYJIKaX
IIKBOPHS

BelipeccoBaTh cTapble BTYIKH,
3alpeccoBaTh U pa3aTb HOBBIC

2 CaepiiniibHas To xe
Pa3BepHYTh BTYJIKH IKBOPHS JI0

HOMHUHAJILHOTO pa3Mepa

IIpoxoskenne Tabaunbl 3.1

Cxema 3

N3Hoc pe3rObl | Bubpoayrosas Tokapnas [lenTpoBrie
M36 x 2 —6g | HamaBKa 1 [TpoTOYNTH N3HOLICHHYIO PE3b0Y OTBEPCTHS

2 Haniaska To xe
HamnnaButh meiky pe3r00By0

3 TokapHas To xe
IIpoTounTs HICHKY U Hape3aTh
pe3ply

4 Motika To xe
[TpoMBITh JIeTanb B COJIOBOM
pacTBope

3.4 I11aH TeXHOJIOTHYECKUX ONepanuii
HpI/I BBIITIOJIHCHUN HAHHOTO pa3nena cne)lyeT OHpeI[eJII/ITI) IIOCJICAOBATCIIBHOCTh BBIITOJIHCHUSA

oreparuii, mogoopats 000pyI0BaHUE, IPUCTIOCOOTICHHS, PEXKYIIUNA U U3MEPUTENbHBI HHCTPYMEHT.

Jis  BOCCTaHOBJIEHHs JeTaleil NPUMEHSIOT pa3Hble BHUABI TEXHOJOTHHU: TOJAePEKTHYIO,
KECTKO(DUKCUPOBAHHYIO, MAPIIPYTHYIO U T.II.

MapiipyTHasi TEXHOJIOTHS XapaKTepU3yeTCs] TEXHOJIOTHYECKUM IPOIECCOM Ha OIPEIACICHHYIO
COBOKYIHOCTH J1e()eKTOB y MJaHHOW JeTanu. Takum o0pa3oMm, BOCCTAaHOBIIEHHE JETald MOKET
MIPOU3BOJIUTHCS HECKOIBKUMHU TEXHOJOTHYECKHUMHU MPOIIECCAMU B 3aBUCUMOCTH OT COYETaHUS Ae(PEKTOB.
OTOT crocod MMeeT HaubOoJbIee PacpOCTPAHEHHE B aBTOPEMOHTHOM IMPOU3BOJICTBE, €T0 M CIEAYET
MIPUHSTH TIPU BBITIOJTHEHUU KYPCOBOTO MPOEKTA.

MapuipyT pemMoHTa JOJDKEH MNpelycMaTpuBaTh TEXHOJIOTHYECKYI0 B3aMMOCBSI3b COYETAHUM
nedekToB co crmocodaMu UX ycTpaHeHus. [[s cocTaBieHHs MapUIpyTHOW KapThl MOATOTOBUTEIHHBIM
ATAINOM SIBJISIETCS TIJIaH TEXHOJOTUYECKUX OTIePAIIUid.

Pexomengyemast mocneqoBaTeIbHOCTh COCTABIICHUS TIJIaHA OTIEPAIIUA:

— IPOaHATU3UPOBATh OMEPALUH BO BCEX CXEMaxX TEXHOJOTMYECKOIO MpPOlecca BOCCTAHOBIICHUS
neTany. BhISIBUTH MOATOTOBUTENBHBIE OINEpallld, OJHOMMEHHBIE OIepalliy, ONepalud, CBSI3aHHbIE C
HarpeBOM WJIY TJIACTHYECKUM Je(hOPMUPOBAHKUEM JIETATHU U T.11.;

— 00BEIMHUTD Olepallii, CBA3aHHbIE OONIHOCTHIO OOOPYMOBAHHS TEXHOJOTUUYECKOTO

mponecca,




- BBISIBUTH OII€pAIlMU BOCCTAHOBJICHUSA 0a30BBIX HOBerHOCTeﬁ;

— pacnpeaciiuTb Orncpanuu B TEXHOJIOTHYECKOHU oociICA0BaTCiIbHOCTH, HadYuWHasg C
IIOATOTOBUTCIIbBHBIX onepaum‘/'l, BOCCTAaHOBJICHUA 6a3OBI>IX HOBerHOCTeﬁ, onepaum‘/i 10 BOCCTAHOBJICHHUIO
TE€OMETPHUECKUX OCEH, OTepallyii, CBI3aHHBIX C HarpeBOM JieTalu (CBapKa, HAIUIaBKa, Maika W T.I1.), a
3aTeM BCE OCTAJIbHBIC ONEPALUU C YUETOM YCTAHOBOYHOW 0a3bl U Jp.

Ha Bce BoblsiBieHHBIC (YKa3aHHBIE B 3aJaHWU) JE(PEKTHl ACTAIM COCTABIISICTCS €IWHBINA IUIaH,
UMEIOIINI 00IIYI0 (CKBO3HYIO) HYMEPAIUIO OTICpaIUii.

[Ipu cocraBieHWW TUIAaHA JKEJIATEIILHO HCIIOIb30BaTh HAMMEHBIIEE KOJIMYECTBO OIEpaIuii,
00eCIIeYNBAOIINX HAMITYUIIIee KAYeCTBO BOCCTAHABIMBAEMBIX JICTAJICH.

Kaxpgas mnocieayiomas omnepanus JoKHa o0ecneynBaTh COXPaHHOCTh KadCCTBa DaGOLH/IX

HOBGDXHOCTCﬁ ACTaJIN, JOCTUTHYTOI'O B IIPCABIAVIIINX OIICpaIluiax.

ITocne OIIPECACIICHUA TEXHOJIOTHYSCKOM IIOCJICA0BATCIBHOCTH JJIA Kaﬁ(HOﬁ ornepanvu CJICAyeT
HO,Z[O6p&Tb OCHOBHOC O60py,I[OBaHI/Ie, HpI/ICHOCO6J'ICHI/I$I U UHCTPYMCHT.

IIpucnoco6sienuss. B cooTBercTBylomiel rpade I1UIaHa OMEpaluid

H€O6XOIII/IMOCTI> HaJIM4usAa HpI/ICHOCO6JI€HI/I$I " 1cJib (YCTaHOBKa, KPCIUICHUEC, BBIBCPKA TOUHOCTHU U T.I[.).

CJICOAYCT yKasaTb

IIpy npumMeHeHUH MpPUCIIOCOOIEHHUH, BXOIAIIMX B KOMIUIEKT OCHOBHOIO 00OpylOBaHMSA, B
COOTBETCTBYIOLIEH rpade MmiaHa ero yka3blBaTb HE ClIeAyeT (HarpuMep, CTaHOYHbIE TUCKH).

HNucTpymenT padoumii criexyer nogouparb ¢ yueToM Buaa o0paboTKH, HEOOXOIUMON TOYHOCTH
¥ YUCTOTHI MIOBEPXHOCTH, a TAK)XKE C YUETOM Marepuana odpadarbiBaeMoil netanu u T.4. B rpade mmana
yKa3aThb THII MHCTPYMEHTAa W Marepuai pexymed vactu. [Ipu BbIOOpe MaTepuaia pexyled 4acTu
JIe3BUITHOTO MHCTPYMEHTA Y4ecTh MaTepHuai oOpabaTbiBaeMON JeTall U COCTOSHHE €€ IOBEpXHOCTH, a
TaK)K€ TBEPJOCTH MOBEPXHOCTH.

HNHcTpyMeHT u3MepHuTeIbHBIH CIeTyeT BHIOMPATh ¢ y4eTOM (OPMBI MOBEPXHOCTH M TOYHOCTH
ee 00paboTKH.

[Tnan TexXHOIOrMYECKON ONepaluy BHIIOIHUTE B TAOJINYHON Gopme.

HpnMep BBITIOJIHCHUS TIJIaHA onepaunﬁ IJIs1 BOCCTAHOBJICHUSA KYyJIaKa TIOBOPOTHOT'O aBTOMOOMIIS.

Tadauua 3.2 mi1aH TeXHOJOrHYeCKUX onepanui

No HaumenoBanmue u | O6opynoBanue [TpucnocoOme Nuctpyment
orepar. coepiKatue HUSA paGom HamepHTe
oncpatiu JIbHBIN
1 2 3 4 6
1 Tokapnas ToxkapHo- [Ipucnocobnenune | Caepio
BrinpaButh BUHTOPE3HBIN JUTSL KpETITIEHUS LIEHTPOBOYHOE
LIEHTPOBBIE craHok /K62 IIOBOPOTHOTO KOMOMHHPOBaHHOE
oTrBepcTHs (Mpu KyJiaka PI8
HE00XOTMMOCTH)




2 TokapHas TokapHo- TloBoKOBBII [Ipoxonnou [lITanrenuup
[IpoTounTh BUHTOPE3HbBIN MaTpOH ¢ pesen ¢ KYJIb
W3HOLIEHHYIO craHok /K62 IIOBOJIKOM, ILTACTHHKOM LI]-1-125-
pe3poy LIEHTpaMu T15 K6 0,1

3 HannaBka [TepeobopynoB | HamnmaBounas I lranrentup
HamiaBuTh 1ieliKky |aHHBIA TOKApHO- | TOJIOBKA KYJIb

1oJ1 pe3b0y BUHTOPE3HBII YAHK-5. Iy - 1-125-
BHOPOTYTOBOM CTaHOK [IpucnocobneHue 0,1
HaIUIaBKOK 1K62. JUTSL KpeTUIeHUst

BeipsiMurens  |TOBOPOTHOTO

BCA4-600/300 |kysaka Ha CTaHKE

3 InudoBanbHas Kpyrio- [ToBoaKOBBII [InudoBanbHbII CkoObI
[InmudoBark melku |nuIMdOBaIbHBI | TATPOH C KpyT 8113-0106

CTaHOK IMOBOJIKOM, 1T 600.40.305
365151 [EHTpaMHu 24A440[1CM25K8A
4 OcranuBanue Banns! 1y [TonBecka Kucts s [[ITanrenuup
[ToaroroBka u o0Oe3xupuBaHus, | Al M30JSIUN KYJb
OCTaJIMBAHMUE IIEEK  |O0CTaIMBaHMS, OCTAJINBAHUS 1I1]-1-125-
>JIEKTpUYECKAs 0,1;
nevyb

5 TokapHas TokapHo- IloBO1KOBBII [IpoxonHoit [[ITanrenuup
IIpotounts BUHTOPE3HBIN IIATPOH C ITOBOJKOM, |[IPSIMOM pe3el ¢ KYJIb
HIeHKY U cra”Hok 1K62 LEHTpaMu [UTIACTUHKOU L] - 1-125-
Hape3aTh pe3b0y T15Ké. 0,1

[Ipsimoii pe3prboBoit | IlpenenbHoe
pesen P18 pe3bboBoe
KOJIBIIO
M36 x 2-69
6 DpesepHas I'opusoHransHo- | Tucku Hunuuaapuueckas | Llranrenuu
®dpe3epoBaTh bpe3epHbIit ¢dpesza TS5K10 PKYJIb
JIBICKY CTaHOK 1I1]-1-125-
6M32I" 0,1
7 Hopmanmusaius Banmna ¢ IlonBecka misg
Harpets pacIuiaBiI€HHOM |HarpeBa JeTaiu
pe3b00BOI KOHEI[ B |COJIBIO
COJISTHOM BaHHE U
OXJIQJUTh Ha BO3yXe
IIpogosxenue Tadaunbl 3.2
8 Molika Banna ¢ [Tonsecka s
[IpoMBITh f€Tanb  |COAOBBIM MOWKH JieTaje
pacTBOpOM
9 LInmudoBanbHas Kpyrno- IToBOKOBBIN [InmudoBanbHbI Cxo0b1
HInudosats HNUTU(OBATIBHBIN  |TATPOH C MOBOJKOM, |KPYT 8113-0106
EHKHU CTaHOK LEHTPpaMU 11600.40.305
36151 24A4251ICM

25K84




10 CrecapHas Iunparnryec IToxncraBka OmnpaBku
BeinpeccoBats KM mpecc
BTYJIKH, 11-6326
3arpeccoBarh U
pa3zaaTh HOBBIE
BTYJIKH
11 CaepaunbHas Beptukanbno- |  Konamyktop Humunapuueckas | [lpenenpHas
Pa3BepHyTb CBEPJIMIIbHBIN MaIIMHHAS npobka
BTYJIKU CTaHOK pa3BepTKa 7] 38:828@
24150 PI8
12 CriecapHas Tucku [Tnamka Pe3nboBOE
[IporHate pe3ndy M36x2-69 KOJIBIIO
M36x2-69
13 Moiika Banna c TlonBecka mis
[IpoMbITh f€Tanb |COAOBBIM MOWKH JeTaan

pacTBOpoM




3.5 Pazpa0oTka onepanuii 10 BOCCTAHOBJICHHUIO JeTaJIei
B KkypcoBoM mpoekTe cieayer pa3paboTaTh OINEpalMy TEXHOJOTMYECKOro Ipolecca:

OTICPAILMI0 MEXaHUYECKON 00pabOoTKH (TOKapHYIO, CBEPIMIbHYIO, ITH(OBATIbHYIO, (DPE3EPHYIO U JIp.);
OTepaIfio CBApOYHYIO (WJIM HAIUTABOYHYIO WJIM TalbBAaHUYECKYIO); OMEpaIuio ciiecapHyio (cOopka,

pa30opka, mpeccoBaHue U Jp.).

3.5.1 Pacyer BeJM4YMHBI NPOU3BOACTBEHHON NapTUH
Benuunna npon3BoICTBEHHON NAapTUH JeTaliell ornpenesseTcs no popmyie:

x —Nnt (), (3.1)
€D6

rac N- roaoBas IMpoOU3BOACTBCHHAs IIporpaMma, IiT,

H

N - 9UCII0 AeTaleil B U3ACIHH;

t - HeoOXOAMMBII 3arac aeTajnei B JHSIX A7l 00ecIieYeHus] HETIPEPHIBHOCTH COOPKH;

t= 2.3 aHd - U1 KPYNHBIX JeTanei (pama, KpylHbIe KOPITYCHBIC IETalH);

t = 5 el - un cpemHHMX JeTaneil, XpaHEeHHE KOTOPBIX BO3MOXXHO HAa MHOTOSIPYCHBIX
cTeIIaXxax;

t = 10-30 nHeii - 11 MEJIKHX JIeTalIed, XpaHEHHE KOTOPBIX BO3MOXHO B KOHTEIHepax;

D ,, - 9ucio pabounx JHEH B TOLY.

3.5.2 Ucxoaublie 1aHHBIE
[Tpu pa3paboTke KaKI0H Onepaiy B UCXOIHBIX TAHHBIX CIICYET YKa3aTh:

1) onepanumn MexaHn4ecKoi 0OpaboTKH:
HauMEHOBAaHUE JETAJU U pa3Mepsl oOpadaTeiBaemMoit nosepxHoctu: [, d, L u T.1m.;
MaTepHa;

TEpMOOOPabOTKa;

tBepaocTs (HRC unmu HB);

Macca JeTau;

obopynoBanue (HaMMEHOBaHUE, MapKa, MOJIEIIb);
Croco0 yCTaHOBKH;

npucrnocoOIeHue;

TpedyeMasi TOYHOCTh ¥ YUCTOTA MMOBEPXHOCTH;
pasmep NpOU3BOICTBEHHOW MAPTHH;

TUI U MaTepHall MHCTPYMEHTA,;

ycioBUs 00pabOTKU U IpyTrue 1aHHbIE.

2) Onepauuy CBapKu M HaIlJIaBKU:

HaMMCHOBAHUEC JCTaJIN,



MaTepua 1eTalu;
MaTepHa 3JIEKTPOJTHON TPOBOJIOKU (MM MPUCATIOYHBIN );
Mapka 3JeKTpo/a;

MOKPBITHUE;

IJIOTHOCTD AJIEKTPO/A;

pa3Mepbl 00padaThiBaeMON TOBEPXHOCTH;
000pyI0BaHUE;

MOJIOKEHUE JeTalld (II1Ba) B IPOCTPAHCTBE;

pa3Mep NpOU3BOACTBEHHOM MAPTUH U T.J.

3) NanbBaHWYECKHE OTIEPALIUH

HAaUMEHOBAHHUE JCTAIIN;

Macca JIeTaJId; TOJIIIUHA CII0S IOKPBITHS;

KaToaHas IINIOTHOCTDh TOKA, 06Op}II[OBaHI/I€

3.5.3 IIpumep BbINOJTHEHUSI MCXOAHBIX TAHHBIX
Omnepanus HaruiaBka.

Jletanb — Kyjak HOBOPOTHBIH, pe3p0oBast mieiika

Marepuan: — crans 40X

Matepuan 31eKTpOJHON IPOBOJIOKU: — ¢8.08

JlnameTp 3JeKTpOIHOM MPOBOJIOKH — d=1,6MmMm

Jnuna HarnaBku L = 30Mm

TonmuHa HamiasiageMoro ciost H =2,55mMm

JuameTp aeranu nepea HaruiaBkoi d = 32 Mm

O6opynoBanue - IepeodOPyIOBaHHBIN TOKapHO-BUHTOPE3HbIN cTaHoK 1K62,
Beinpsamutens BCA-600/300, narutaBouynast ronoska Y AHX-5;

VYcraHOBKa eTany - B HEHTpax

3.5.4 Onepanus TOKapHasi
Herams — xynmak moBopotHbiii 3MJ1-431410 pespbomas metika J[ = 37,1, d = 36, L = 30

Marepunan — crans 40X
Teepnocts — HB 241...285
Macca geranu — He 0onee 10 kr
O06opynoBaHue — TOKAPHO-BUHTOPE3HBIN cTaHOK 1K62
Pexymuii ”HCTpyMeHT — pe3ell npoxoaHoii ¢ mactuakoi TISK6, pesen pe3nbosoii P18
VYcTaHOBKa J1eTalld — B LIGHTPax, 0€3 BBIBEPKU

VYcnoBust 00paboTKu — 0€3 OXJTKICHUSH T. 1.



3.6 Onpenesnenue NPUILyCKOB Ha 00padoTKy
[Tpunyck Ha 00pabOTKy 3aBHUCHUT OT BHJA M XapakTepa M3HOCA, a TAaKKe OT BHIA 00pabOTKH

(;te3BuitHast unu aOpa3uBHAs) M BUAA OMEpalid OCHOBHOIO Ipoliecca (TalbBaHUYECKHE MOKPBITHS,
HAIUIaBKa, IIOCTAHOBKA JONOJHUTEIBHOW pPEMOHTHOM [eTanu, MexaHudyeckas oO0paboTka 0
PEMOHTHOT'O pa3Mepa, HallbUIEHUE U JIp. ).

[IpaBuiibHO BBIOpPAHHBIE BEIWYHMHBI OINEPAIMOHHBIX MPUIYCKOB BIHAIOT Ha KayecTBO
00paboTKK M ce0eCTOMMOCTh PEMOHTA. BenuuuHbI NpUITyCKOB HA 00pabOTKY ClieqyeT MPHUHSATH IO
PEKOMEHIALIUSIM .

OpueHTHPOBOYHBIE 3HAYCHUS TIPUITYCKOB MPH Pa3HbIX BUAaX 00paOOTKHU:

Toyenue yucroBoe 0,1-0,2;
YepHoBoE 0,2-2,0;

[InudoBanre 4epHOBOES 0,1-0,2;
Yucrosoe 0,01 -0,06;

HamnaBka 0,6 u eviute;

I'anpBannueckoe IIOKPBITHC:

XpomupoBaHue He Oojee 0,3;
OcranuBanue He Ooiee 0,5;
Hansurenue He Ooiee 0,4.

IIpumep. Onpenenuth NPUITYCKH HAa OO0pabOOTKY MpU OCTAIMBAHWUU MICHKHU TOJ HapYXKHBIN

MOAIIHITHHUK ITOBOPOTHOTO KYyJlaKa aBTOMOOMJIA.

. _ 100,010
Homunaneubiii tuametp Hyon = 40_0,027

[Mpuaumaem k pacuety d = 39,980

(T.€. Hmax = 39,990; dmin = 39,973)

PemoHT TpeOyercs npu nuamerpe meiku Mmexee /o, = 39,950

[Mpeamonoxum, AHaMeTp W3HONICHHOW IIEHKH TOA HApYKHBIA MOAMMIHUK Uys0e = 39,94,
[lepen ocraimBanueM aeTanph NUMQYIOT U YCTPAHEHUS CIIEOB M3HOCA M TPUAAHUS TPaBUILHOU
reOMETPHUECKON (POPMBI.

[Tpunyck Ha numgosanue (Ha Auamerp): 261 = 0,1 .

C yuyetoM nutrdoBaHUs JUAMETP IMIEUKU COCTABUT:

Amin = Aysnoe — 261 = 39,94 — 0,1 = 39,84

Jlnst BOCCTaHOBIIEHWSI WIEHKH NOJ HAPYXKHBIA MOIIIMIIHUK CIEAYeT HAHECTH CJIOM MeTaula
(ocTtaymBaHMEM) TAKOW TOJIIMHBI, YTOOBI 1MOCIe 00pabOTKU 0OecrieunTh pa3Mephl U IMIEPOXOBATOCTD 110
pabodyeMy uepTeKy, BBINOIHUB MPEIBAPUTEIbHYIO U OKOHYATEIbHYI0 00pabOTKH.

OmpenensieM MpUITYCK Ha NUTM(OBaHKE TIOCTIE OCTATMBAHUS.

[MpensapurensHoe: 26, = 0,050



OxonuarensHoe: 263 = 0,034
TakuM 00pa3oM, MAaKCUMAITbHBIA JUAMETP IEHKH TIOCIIe OCTATMBAHUS JTOJIKCH OBITh:
Omax = Oyon + 202 + 263 = 39,980 + 0,050 + 0,34 = 40,064
CrnenoBarelibHO, TOJIIIMHA TaJIbBAHMYECKOTO MOKPBITHS JOKHA ObITh HE MEHEE:
d d _ 40,064 —39,840

H= max___ “'min

2 2

=0112

Pacuer IIPUITYCKOB IIpHU JOPYIruxX BHJAAX BOCCTAHOBJICHUA IMIPOHU3BOAWUTCA aHAJIOTMYHO. HpI/I

00paboTKe 10 PEMOHTHOTO pa3Mepa MPUITYCK ONpeAesseTcs

he ﬂT‘d (M) | (3.2)
rae /| — quamerp neranu 10 00paboTKu, MM

d — mmamerp peranm nocie 00pabOTKH, MM

3.7 ConepxaHue onepauuu
OTnenbHBIN NPOU3BOACTBEHHBIH MPOIIECC MOAPa3AesIeTCs] Ha COCTABIIIOIINE €T0 ONEpaIUH.

B TexHOIOrHYeCKOM OTHOLICHUH OMNEPalH MOAPA3IACISIIOTCS Ha MEePEeXObl, MOJ KOTOPHIMU
IMOHUMAKOT TCXHOJOITMYCCKH OJHOPOAHLBIC U OPraHU3allMOHHO HECACIUMBIC YaCTU IMPOU3BOACTBCHHOT'O
mporecca, XapaKTepu3yeMble OINPEACICHHOW HAIMpPaBICHHOCTBIO M COJAEP)KAHHEM IMPOUCXOISAIINX
MEXaHMYECKUX W  (U3MKO-XMMHYECKMX  W3MEHEHMH  MpeAMeTa  Tpyla, HEU3MEHHOCTBIO
oOpa0OaTbIBaeMOl TOBEPXHOCTH M peXHMa pPabOThl 00OpYAOBaHUS, IOCTOSHCTBOM COCTaBa
paboTaronyx B mporecce KOMIOHEHTOB M OpYIUi Tpy/a.

[lpuMeHUTENBPHO K OMNEpamusiM TpPH MEXaHWYeCKOoH 00padoTKe B  aBTOPEMOHTHOM
IPOM3BOJCTBE MO/ MEPEXOJ0M IOHMMAETCs 4YacTh OINEpaluH, XapakTepuzyemas H3MEHEHHEM
o0pabaTbIBaeMOil MOBEPXHOCTH, MHCTPYMEHTA WU peXUMa paboThl 000pYyJ0BaHUS.

B pyunbix onepanusx mnepexoaoM OyzneT SBIATbCS 4YacThb ONEpaluud 1Mo 00paboTke
ONPEIETICHHON TOBEPXHOCTH, ITIPOU3BOAMMAs OJHUM U TEM K€ MHCTpyMeHTOM. Hanpumep, Hape3anue
pe3pObl B OTBEPCTUM BPYYHYIO HabopoM M3 3-x METUMKOB HpeACTaBisieT co0oil omeparuro,
cocTosllyro M3 3-x mepexonoB. IIpuMeHMTENBHO K ammapaTHbIM IpolieccaMm (CBapKa, HaIUIaBKa,
raJbBaHMYECKUE MOKPBITHS, HANBUICHHE M Jp.) NEepexoja NpeACTaBsieT COOOW YacTh OIepaluy,
KOTOpasi XapaKTepU3yeTCs OIpPENeIeHHOW HAIpPaBICHHOCTHIO MPOUCXOMISAMINX (PHU3UKO-XUMHUECKUX
U3MEHEHMH, TpeIMEeTOB TpyJa, OIpPeIeNeHHbIM pPeXUMOM paboThl 000pYIOBaHUS; COCTAaBOM
Yy4YacTBYIOIIUX B IMPOLIECCE KOMIIOHEHTOB M HANpPaBICHHOCTBIO Mpoliecca (Hampumep, J0BEICHHE 10
OTpe/ieIEHHON TeMIepaTyphl, BbIIEPIKKA MPHU ONpeAeSIEHHON TeMIepaType Wi B BAHHE U JIp.).

B mpomeccax mo o00paboTke MaTepuasioB TEPEXOJ MOXKET COCTOSITh M3 HECKOJIBKUX
MOBTOPSIIOLIUXCS OJMHAKOBBIX 4YacTel, OTPaHUYEHHBIX CHITHEM C 00pabaTbhiBaeMOMl MOBEPXHOCTH

OIHOI'0 CJI0A METaJlJla U Ha3bIBACMBIX ITPOXOJ0M (HaHpI/IMep, 00TOUKa JeTajael B 2-3 npoxoz[a).



KpoMe mepexosoB OCHOBHOTO TEXHOJOTHUYECKOTO Tpolecca, B KaXKIOW ONepalu IpH
pacwIeHEHHH CIIeyeT MPEIyCMOTPETh BCIIOMOTATEIbHBIC MEPEX0bl, 00ECICUNBAIONINE BBHITIOJTHEHUE
OCHOBHOTO TMpoliecca [0 YCTAHOBKE, Oa3MPOBAHUIO, KPEIUICHUIO, CHATHUIO JETalieid, MOJBOAY
HHCTPYMEHTA K JICTaIH, U3MEPEHUIO U T.JI.

Ipumep:

Tadauua 3.3 Onepanusi TOKapHas.

Ne
Conep:xkanue nepexoaa
nepexoja
1 Y CTaHOBHTH KYJIaK MOBOPOTHBIH B IICHTPA.
2 ITpoTtounts meiky nmox pe3ndy ¢ JI=137,1 no d =36 na quue L=30
3 Cusath packy 2Xx45ua d = 36
4 N3mepuTs meliky noj pe3s0Oy mranrenuupkyaem HI1(-125-0,1
5 Hapesats pe3ndy M36x2-69 pe3pboBbiM pe3niom P18 na mymmne L = 30
6 CusTh neranb

3.8 Pacuer HOpM BpeMeHH
B kypcoBoM mpoekTe HEOOXOIUMO OIpPEaeIUTh HOPMBI BPEMEHH MO BHIOpaHHBIM paHee 2-3

onepanusM (pasHouMmeHHbIM). Hopma Bpemenn (Ty) onpenensercs:

T
(Mur) T =T +T, +T, +-2 : (3.3
X

rie T, - ocHOBHOe BpeMms (BpeMs, B T€UEHHME KOTOPOTO MPOUCXOAUT HU3MEHEHHE (OpMBI,
pa3sMepoB, CTPYKTYpHI U T.J.), MUH;

Ty - BcnoMmorarenabHOe BpeMs (BpeMms, 00ecledrBaroiee BHIIIOJHEHUE OCHOBHOM paboThl, T.€.
Ha YCTaHOBKY, BLIBCPKY U CHATUC ACTAIIN, IIOBOPOT ACTAIN, USMCPCHUEC U T.)I.), MUH,

Ton - JOMOJHUTENBHOE BpeMs (BpeMs Ha oOciayXuBaHHE pabouero MecTa, mepepbiB Ha OTABIX

Y T.J1.), MUH.

JlononHUTENBHOE BPEMSI OIIPENENSIOT 10 (hopmyIie:

To +T
Toon = W K (MuH) |, (3.4)
rae K — mporeHT 10noHUTETbHOTO BpeMEHU, IPUHUMAETCS 110 BUY 00paboTku (/3], mabn. 7)
Th; - TOATOTOBUTEIIBHO-3aKITIOYUTEILHOE BpeMs (BpeMsl Ha MOJTydeHUE 3a1aHUs, O3HAKOMIICHHE
C YepTe oM, HalaJka HHCTPYMEHTa W T.I.), Ompeaensercs mo Ttabmumam 3, 5 (cM. Tabnwiy
npuinoxenus b ), mun;

X - pa3mep Npou3BOJICTBEHHON IMAPTUH JAETAJIEH, IIT.

ITy4ynoe Bpemst Ha 00pabOTKY OAHOM JeTanu

T, =T,+T,+T, (MuH) (3.5)

on



3.8.1 Toxapubie padoTbI
OcHOBHOE BpeMsI OIPEIEIIAIOT 110 (hopmyrte

To- Li (mMun), (3.6)
Sn
rae L - mmaa 06paboTtku, MM
S - npoxonpHas mogava, MM/00;
N - 9uci0 000POTOB AeTAIN, 00/MUH.
L=/ +y (MM), (3.7

rae / - IuHa JeTalld, MM
Y - BeJIMUMHA Bpe3aHus U nepedera pesna, MM (CM. Tabiuily 25 npuioxenus b ),

| - gncIIo IMpOX0J0B

h
— 3.8
" (3.8)
rze h - mpumyck Ha 00paboTKy, MM;

t - rmyOuHa pe3anus, Mum;

[Topauy BBIOMpaIOT 1O HPUHATON TIIIyOMHE pe3aHus, auamerpy oOpalaThiBaeMoOW JeTaiu,
YUUTBIBAsl CTENEHb YUCTOTHI 00paboTku. [lomaun mpu 4epHOBOM MPOAOIBHOM TOYCHHWH TPHUBEICHBI
(tabin. 1 mpunoxenus b), mpu yrcroBoM nmpogonbHOM ToueHNH (Tabdm. 2 npuioxkenus b). [logaun npu
pactaunBaHuy (Tabdi. 9 npunoxenus b). [Ipu pacraunBaHum BbUIET pe3lia U3 pe3leepKaTess 10JKeH
OBbITh HECKOJIBKO OOJbIle IITyOMHBI pacTaunBaeMoro otsepctus. [logady nmpu TopioBoM 00TauMBaHUM
(mozpe3ke) BBHIOMPAIOT MO AWAMETpy oOpabaTbiBaeMOW AeTald M Xapakrtepy o0paboTku (tabdm. 12
npuioxxenus b).

daKkTHYECKYIO M0JIady MPUHUMAIOT 110 MACIOPTy CTaHKa.

CKOpOCTh pe3aHusi BEIOUPAIOT B 3aBUCUMOCTHU OT INIyOWHBI pe3aHus u nogauu (tabm. 3, 10, 11,
13, 14), npu pacrauuBanuu Ha 10...20% MeHbI1Ie, YeM ITPH HAPY>KHOM TOUEHHUHU.

TabnuuHoe 3HaYeHNEe CKOPOCTH PE3aHUs KOPPEKTHPYIOT C YUETOM yCIOBUN 00paOOTKH JETaNIH.

0% =0l K, K, KK, M) 3:9)
rae K, - yauThIBaeT MapKy oOpabarsiBaeMoro matepuana (tabm. 4,5 npunoxenus b)

K., - yauTBIBaET MaTepHUall pexKyIei 9acTu pesna (Tadiu. 6 npunoxenus b)

K - yuuThIBaET XapaKkTep 3aroTOBKU M COCTOSHHE €€ IOBEPXHOCTH (Tabu. 7 mpuiioxeHus b)

Kox - YIUTBIBaE€T MPUMEHEHNE OXJIaKIeHUs (Tabu. 8 mpuioxkenus b)

OnpeaenstoT yucio 060poTOB AeTaIN



10000,

n= .y (06/MuH) , (3.10)

Haznauvaror ¢aktrueckoe 4uciao OoOOpOTOB €Tl IO NAclOpPTy CTaHKA W PaCCUUTHIBAIOT
OCHOBHOE BpeMms T,

OHpC,I[eJ'IHIOT BCIIOMOI'aT€JIbHOC BpEMs

Te=T)" +T" (MuH) , (3.11)

rae 7T.° - Bpems Ha yCTaHOBKY U CHATHE J€Tal, MUH (Tabia. 26 npuioxeHus b)

T!” - BpeMs, CBA3aHHOE C IPOX0J0M, MUH (Tabi. 27 npusnoxenus b)

OrnpeaensroT A0MOTHUTENbHOE BpeMs 1o dopmyie (3.4)
Onpenensrot mry4dHoe Bpems (Ty) mo dpopmyne (3.5)

[ToAroToBUTENBHO-3aKIIOYUTENBLHOE BpeMs yka3aHo ( Ta0u. 45 npunoxkenus b)

3.8.2 CBepuaniibHble padoThI
OcHOBHOE BpeMsi orpeessiioT 1o Gopmysie (3.6), rae i - 4uciio Mpoxo0B WIIA YHUCIIO OTBEPCTHI

Ha OJTHOM JICTaJIH;

L - ryOuHa oOpaboTKM € y4eTOM BEJIMYMHBI BpE3aHHUs M BBIXOJA MHCTPYMEHTA, KOTOPYIO
ompenensoT (tabn. 34 npunoxkeHus b) B 3aBUCMMOCTM OT Xapakrepa paboThl U JuaMeTpa
MHCTPYMEHTA, MM;

S - mogaua Ha 0o0GopoTr (MM/00), BEIOMpaeTcs Mo oOpabaThIBAaEMOMY MAaTepUaly W JHAMETPY
pexytero nHCTpyMeHTa (tadmn. 15, 16, 28, 29 npunoxenus b) u npuHUMaeTCs 10 MACHOPTY CTaHKA.

CKOpOCTb pe3aHus NIpU CBEPJICHUM B CILIOLIHOM MaTepHalle ONpeseNoT 10 JUaMeTpy CBeplia
U npuHATON nonave (tads. 17 nmpunoxenus b), npu paccBepiuBaHuu — 10 TIIyOMHE pe3aHus U Iojaue
(Tabn. 18 mpunoxenus b), mpu 3eHKepoBaHUM - 110 TUAMETPY 3€HKepa u nogade (Tabdsu. 30 mpriioxKeHus
b), npu pa3BepThIBaHUU - MO AUAMETPY pa3BepTKU M nojade (tabu. 31 mpunoxenus b). B Tabnunax
30 1 31 noka3aHbl ¥ 3HAYEHUS YUCENT 000POTOB, COOTBETCTBYIOLINX BEIOPAHHBIM CKOPOCTSIM pe3aHusl.

Cxopoctu pesanusi (uucia o0OpOTOB), YKa3aHHbIE B TaOIuIaX, HEOOXOIUMO YMHOXHUTh Ha

MONPaBOYHbIE KO3(DPUIIMEHTHI B 3aBUCUMOCTH OT yCJIOBUI 00pabOTKH.

v* =v! ‘K, K, K, K, (M/MuH) | (3.12)

nez nez

rae K, - monpaBo4HBIi ko duimeHT Ha riryonHy o0padoTku (Tadi. 32 npuinoxenus b)

PaccuuThIBatoT yncio 000pPOTOB IS CIIyyaeB CBEPIICHUS U paccBepimBanus 1o popmyse (10) u
YTOYHSIOT 10 MACMOPTy cTaHKa (Tadi. 33 npunoxenus b)
BcrnomorarenbHoe BpeMsi Ha YCTaHOBKY M CHATHE JETalIM MPUHUMAIOT (Talia. 35 mpuioxeHus

b), cBs3annoe ¢ mpoxoaom (Tabut. 36 npusioxenus b)



JlononHuTenbHoe Bpemsi paccuuThiBaioT o ¢opmyne (3.4 mpunoxenus b), rme K=6% nmns

CBEPJIMJIbHBIX PaboT.

3.8.3 ®pe3epHbie padoThI
OCHOBHOE BpeMs1 OTIPEIeNIIOT 1o (hopMmyIe

L
° S M

rae L - mmHa dpe3epyemMoii MoOBEpXHOCTH C YIETOM Bpe3aHus U nepedera, MM

T (Mun) (3.13)

L=C+y, +Y, (Mm) , (3.14)

rae ( - nuHa Gpe3epoBaHUs, MM;

V1. V2 - BCJIMYMHBI nepedera u BpE3aHUs bpe3ssl, MM.
3Ha4YeHUs] BEIIMYMH BpE3aHHs U repedera IMTHHIPUYCCKUMU U JUCKOBBIMU ()pe3aMH, TOPIOBBIMU U
KOHIIEBBIMH (ppe3aMu IIPUBEIACHBI (Ta0. 42 npuioxeHus b)

S, - MHHYTHas ofaJa, Mm/MuH

S,=S,,-n (MM/MHH) , (3.15)

rae Ses - Togada Ha oJIuH 000pOT pe3bl, MM/00

N - 9uca0 060poToB (pe3bl, 00/MUH.

[TnockocT (pe3epyroT 0OBIYHO IMUIMHIAPUIECKUMH U TOpHoBbIME (pe3amu. Llupuny ¢pessr
BBIOMPAIOT HECKOJIBKO OOJIbIIE MIMPUHBI (ppe3epyemoii moBepxXHOCTH. [1TyOuHy pe3aHusi onpenensior,
YUHUTBIBas! IPUITYCK HA 00pabOTKY U TpeOOBaHMS K YHCTOTE MTOBEPXHOCTH.

[Tomauy Ha 00o0poT ¢pe3bl mpu 00pabOTKE LWIMHAPHUYECKMMU M TOPLOBBIMU (pe3amu
omnpenensatoT (Taba. 37 npuiioxenus b)

CkopocTh pe3aHusi M 4YHUCIO OOOpPOTOB TMpH OO0pabOTKE IUIOCKOCTEW NMIMHIPUYECKUMU
¢pe3amu ompenendor no (tabn. 38 mpunoxenus b), mpu o0paboTke MIOCKOCTEH TOPLIOBBIMU
¢pe3amu (tabn. 39 npunoxenus b). BoiOpanHble u3 TabuuIy CKOPOCTH pe3aHMsl U YUClia 000POTOB
JIOJKHBI OBITH CKOPPEKTUPOBAHBI 0 YCIOBHSIM 00paboTku 1o dpopmyie (3.9).

OnpenensroT pacyeTHYIO BEJIMUMHY YaCTOThI BpallleHHs MIMUHENs cTaHka 1o ¢popmyne (3.10),
rae /{- nuametp (pessl.

YacToTy BpallleHUsl COIJacyloT C HAacOPTHBIMM JaHHBIMH CTaHKa, ONPENENAIOT PacuyeTHOe
3HAYCHWE MUHYTHOM moj1auu 1o ¢popmyiie (3.15) 1 yTOYHSIIOT 10 macnopTy CTaHKa.

OmnpenensoT oCHOBHOE BpeMs 1o popmyste (3.13).



BcnomoratenbHoe BpeMsi Ha YCTAaHOBKY M CHATHE JE€Tald B 3aBUCUMOCTH OT MAacChl H
XapakTepa yCTaHOBKH ompeaersitor (Tabin. 43 npunoxkenus: b). BcmomorarensHoe Bpemsi, CBSI3aHHOE ¢
npoxozoMm (tab:i. 44 npuinoxxkenus b).

JlonoHUTEIbHOE BpeMsl BBIYUCISIOT 110 hopmyie (3.4), rne K=7%

[IpsiMoyTOJbHBIE a3kl U YCTYIIBI (Ppe3epyroT TMCKOBBIMU MITH KOHIEBBIMU (pe3aMu.

[Ipu ¢QpeszepoBanuy, MazoB U YCTYNOB IUCKOBBIMHU (ppe3aMu Moaayd Ha 000poT ¢pe3sl
npuHUMAOT (Tabi. 40 npunoxenus b).

CkopocTh pe3aHus M 4YMCIO O00OpOTOB MpH (hpe3epoBaHUM TAa30B M YCTYIOB JHUCKOBBIMH

dbpeszamu npuHuMaroT (Tabdm. 41 npwioxenus b).

3.8.4 lllim¢oBanbHbIie padoThHI

OCHOBHOE BpeMs1 OTIPEIETISIOT 1Mo (hopmyIie
2 L,z
o=——7-K (MuH) (3.16)
nHSnpSt

rie Lp- 1nHa XoJa cToa, py BBIXOJE Kpyra B 00€ CTOPOHBI, MM

L=/ +B (Mm) 3.17)

rae ( - ;yimHa 00pabaThIBaeMON TOBEPXHOCTH, MM
B - mmpuHa nunoBagIbHOTO KPyTa, MM
ITpu BBIXOJE KpyTa B OIHY CTOPOHY

B
L, =0+ B (Mm) , (3.18)

npu nUTMQoBaHUU 0e3 BBIXOAa Kpyra

L=/ -B (MM) (3.19)
Z - IPUITYCK 1A 00pabOTKy Ha CTOPOHY, MM

n, — 4acToTa BpalleHus: 00padaThIBAEMOT0 U3AENUS, 00/MUH

Yacroty BpalieHus aetand onpeaersitoT no dopmyie (3.10) 1 KOPPEeKTUPYIOT MO MACIOPTy
cranka. CKOpocTh pe3aHus npy nUIMGOBaHUN 3aKaJeHHON cTanu npuBeaeHa (Tabn. 48 mpumoxeHus
b), niist nesakanenno# cranu (tadu. 49 npusnoxenus b)

S,y — IpoJ107bHAA TI01a4a, MM

St — nomnepeyHas nogava, mm

Jlns uepHOBO# (IIpeaBapUTENbHOI) 00pabOTKH MOMEPEUHYI0 M01ayy ONpenesstoT mo (Tadm. 45
npuiiokeHus B), mpomoneHyto momauy (tadn. 46 npunoxenus b). J[ns duuctoBoit (OKOHUYATENBHON)
00pabOTKK 3HAYCHHMS [T0J]a4H MTPUBEICHBI (Ta0u. 47 npuiiokeHus b).

[IpogonpHast mojgavya B TabiuIaXx AaHa B JOJNSX MIMPUHBI NUTH(OBATIBHOTO KPyra, MOATOMY

MePECUYUTHIBAEM €€ 1Mo hopmyIe.



(3.20)

rae [ - mpoJoJibHAS Mo/1avya B IOJISAX IMIUPUHBI KpyTra
K - ko3 purueHT, yauThIBarOIIMA U3HOC KPyTra U TOYHOCTh NUTH(OBAHUS
K=1,1...1,4 - npu yepHOBOM HIITU(HOBAHUH

K=1,5...1,8 - npu 9uCTOBOM NUTH(POBAHUH

SAKVIIOYEHUE

[Io OKOHYaHHIO HCCIENOBaHHS MOJBOASATCS HMTOTM MO TeMe. 3aKiIioueHue HOCUT (opmy
BBIBOJIOB IOJIYYE€HHBIX B paboTe. Ero ocHOBHOE Ha3HaueHHE - PE3IOMUPOBATH COJEp:KaHUE PabOThI,
IIOJIBECTU UTOTH INPOBEIEHHOIO MCCIEAO0BaHUA. B 3aKiIl0OUE€HUU M3JIaratoTCsl MOJyYEHHbBIE BBIBOABI U
X COOTHOILIEHUE C IEJIbI0 HCCIEI0BAaHUs, KOHKPETHBIMHM 3aJadaMH, C(POPMYIMPOBAHHBIMU BO
BBE/ICHUHU.

B 3akmioueHne OTMEUaroT MpEeuMyIlIecTBa pa3pabOTaHHOTO TEXHOJOTHYECKOro TMpollecca,
pacueT IpPOU3BOJCTBEHHON HpPOrpaMMbl, 1oAOOp 00OpyAOBaHUS M OCHACTKM IO BOCCTAHOBJICHUIO
JeTaly, IPUBOJAAT PE3YNbTaThl PacueTOB HOPM BPEMEHH, I'OJJOBOM TPYIOEMKOCTH PadoT, IUIOLIaIn

y4acCTKa, YKa3bIBalOT Ha BO3MOKHOCTDb UCIIOJIb30BAHUA MaTCPHUAJIOB IIPOCKTA.
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