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BBEAEHHUE

Lenp co3manust HACTOSIIUX yKa3aHUH - 1aTh CTYACHTAM MOAPOOHYIO METOIAUKY
MIPOCKTUPOBAHMSI, 3a0CTPUTh BHUMAHHE MPOEKTAHTOB HAa CaMbIX BAXKHBIX 3a/layax,
IIPOTPECCUBHBIX TEXHOJOTHAX BOCCTAHOBICHUS W PEMOHTA JAETalei, Y3J0B H
arperatoB aBromoOusei. [locoOue HamuMcaHo ¢ y4eToM ONBbITa OpPraHU3aluu U
MPOBEJICHIUHN PEMOHTHBIX paboT Ha mpennpusaTusax Yysarickoi PecryOmuku.

B npunoxkeHusix K mocoOUI0 JaHbl CIPABOYHBIE U HOPMATHUBHBIE MaTepUalbl,
HEO0OXOAMMBIE NIl MPOEKTUPOBaHUA. Tak Kak mocoOue He MPETEHAYET Ha MOJIHOTY
0XBaTa BCEX BOIIPOCOB, KOTOPbIE MOTYT BO3HUKHYTh NPU MPOCKTUPOBAHHH, B HEM
yKa3aH CIOUCOK Y4YeOHOW M CHpPaBOYHOM JHMTEpaTypbl, a TakKe HOPMATHBHOU
JOKYMEHTAIMH, U3 KOTOPBIX CTYJAEHTBl MOTYT NOYEPIHYTh HEJOCTAIOIIUE CBEACHUS.

B mocobun mpuBeneHbl pacueTHbiE (OPMYJIbI, CHPABOYHBIE U HOPMATHUBHBIC
JAaHHBIE, IPUMEPHI OTJECIBHBIX PACUETOB, 0OPA3Ibl BHIMOJHEHUSI HEKOTOPBIX YacTel
npoekTa (PopMbl) - BCE 3TO JIOJKHO OKa3aTh HEOOXOJUMYIO MPAKTUUYECKYIO, TOMOIIh
CTYJICHTaM.

PaGora Hanm kypcoBod pabOTON JOJDKHA CIOCOOCTBOBAaTH JajibHEHIIEMY
Pa3BUTHUIO TBOPUYECKON MHUIIMATUBBI CTYJAEHTOB B PEIIEHUH TEXHUYECKUX BOIMPOCOB,
OPUYYUTh TIOJI30BATHCS TOCYIAPCTBEHHBIMU  CTAHIAPTaMH, CIOPABOYHOM H
TEXHUYECKOW JUTepaTypod, MpPUYydaeT K CaMOCTOSITEIbHON paboTe, TOTOBHUT K
BBITIOJIHEHUIO BBIMMYCKHOM KBAIM(UKAITUOHHOU pabOTHI.

KypcoBast paboTa nmomMoraer BbISIBUTh U YKPENHUTh 3HAHMS CTYAEHTOB, KOTOpPHIE,
yK€ KaK CHEIHUaIMCThl, PYKOBOJIUTEIN JOJDKHBI PEIIaTh MPAKTUYECKUE 3a/ayd IO
TJIAHUPOBAHHUIO OPTAHMU3AIIMH PEMOHTHOM CITy>KObI, BHEAPEHUIO TEPEOBON TEXHUKH

1 TCXHOJOTHH Ha aBTOTPAHCIIOPTHBIX MPCANIPUATHAX.



I'JIABA 1. METOJIUKA BBIINOJHEHHUSA KYPCOBOM PABOThHI

Bo BBemeHMH HEOOXOIMMO II0Ka3aTh pOJIb aBTOTPAHCIIOPTAa B PEIICHUN
HApOJHOXO3IMCTBEHHBIX  3a7ad, cTpaHbl. Cleayer OTMETHTh  IOBBIIICHUC
TEXHOJIOTHYECKOI'O YPOBHS aBTOPEMOHTHOTO IPOM3BOJACTBA, MEXAaHHU3AIMH M
aBTOMATH3AIlMA IPOU3BOJICTBEHHBIX TIPOIECCOB, B TOM 4YHCIIC NPHUMCHCHHUE
COBPEMEHHBIE IPOrPECCUBHBIC TEXHOJOTHU PEMOHTa M BOCCTAHOBIICHHUS JETajCH,
y3JI0B M arperatoB aBTOMOOMJICH.

BBenenue cieayer-yBs3aTh ¢ TEMOM MIPOeKTa, 00beM He JOKEH IPEBHIIATh 2-
3 cTpanuIpl. Matepuan AJig BBEICHUS MOXKHO HaWTH B METOAUYECCKUX YKA3aHHAX TI0
peIMeTy, OCHOBHOM JIUTEPATYPhI, & TAKXKE B IIEPUOTNICCKON TTEIATH.

OCHOBHBIC BOIMPOCHI, Kacaloluecs KypCOBOTO MPOCKTUPOBAHHUSA IO PEMOHTY
aBTOMOOMJICH, JOJDKHBI OBITh MPOPa0OTaHbl B MPOIECCE HM3YUYCHHUS CICIHATbHBIX
JTUCIMILIAH, TIPH BBIMOJHCHHH JTA0OPAaTOPHBIX M MPAKTHYECKHX padoT, a TaKkke
IIOJTyYCHHBIC HAaBBIKA U YMEHHMSI B IIEPUO]T ITPOXOKICHHUS ITPOU3BOACTBCHHBIX IIPAKTHK
Ha aBTOPEMOHTHBIX TPEIPHUITHSIX,

KypcoBast pabora sBISCTCSA 3aBEPIIAIOIIMM JSTallOM H3YYCHHUS JaHHOTO
IpeIMEeTa U CTABUT Mepe] CTYJACHTAMH CJICIYIONINE 3a1auu:

° 3aKpPEHUTh M YIJIYOUTh TCOPETUYCCKHUE 3HAHUS, IIOJyYCHHBIC IIPH
M3YYCHUHU COOTBETCTBYIOIIETO Kypca;

) YCBOHMTH METOJAMKY TEXHOJOTHYECKHX PACUueTOB, OCHOB IPOCKTUPOBAHUS
Y OpraHM3aIMH TPOU3BO/ICTBA;

. MIPUBUTH HABBIKH ITOJIb30BAHMS CIICIIUAIBHOM JTUTEPATYPOM TIPU PEIICHUH
KOHKPETHBIX BOIIPOCOB;

° MOJITOTOBUTH CTYACHTOB K BBITIOJHEHHIO JIUTIJIOMHBIX ITPOSKTOB.

B KypcoBBIX TpOeKTax IO MPEAMETY CTYACHThI JOJDKHBI YYUTHIBATH
HEOOXOINMMOCTb:

° UCIIOJIB30BaHusl HauOoJiee palMOHAJIBHBIX METOJOB OpraHU3allMd H
yIOPaBJICHUS IPOU3BOJCTBOM II0 TEXHHYECKOMY OOCIY)KHBAHHIO M PEMOHTY

aBTOMOOMIIEN;



o aBTOMATH3allMsl M MEXaHW3alUs TPYJOEMKUX MPOU3BOJICTBEHHBIX
IIPOLIECCOB;

o IPUMEHEHUE COBPEMEHHOW TEXHOJOTHH PEMOHTA M BOCCTAHOBIICHHUS
JeTaNei, y3JI0B M arperaroB aBTOMOOWJIEH, a TaKKe BBICOKOIPOHM3BOAUTEIHHOTO
TEXHOJIOTUYECKOT0 000PYI0BaHUSI, UHCTPYMEHTA U OCHACTKHU, a TAaK)Ke U300pETCHHUI;

o pa3pabOTKH HEOOXOJUMON TEXHUYECKOM JOKYMEHTallud Ha padodem
MECTE,  CIOCOOCTBYIOIIEH  HMHTEHCU(UKAIMM  TMPOU3BOJACTBA .U POCTY
IPOU3BOJUTEIIBHOCTH TPYyJa HA MPOEKTUPYEMOM NPEANPUATHH, YYacCTKE WIHU
OT/CIICHUHN

B 3anmanuu, BhIjaBaeéMOM CTYJIEHTaM, YETKO (POPMyIUpYyeTCsl Ha3BaHUE TEMBI,
Hanpumep, «Pa3padoTaTh TEXHOIOTUYECKUA MPOIECC BOCCTAHOBJICHUS FOJIOBKH OJIOKa
aBTOMOOMIIs» wian  «Pa3paboTarh TEXHOJOTHUECKUU TMporecc CcOOpKH Hacoca
TUIPABINYECKOTO YCHIIUTENS PYJIEBOTO YIIPABICHUS] aBTOMOOUIISI .

TemaTtuka KypcoBoil pabOThI JOJIKHA OTBEUATh OCHOBHBIM IOJIOKEHUSIM Kypca,
OBITh TECHO YBSI3aHHOM C KOHKPETHBIMHM 3ajJlauaMH PEMOHTHOIO IPOU3BOJICTBA,
YYUTHIBATH PA3BUTUE TEXHUUECKOTO mporpecca. Kypcosas paboTa q0iKHA BKIIOYATh
pa3pabOTKy TEXHOJIOTMYECKOTO IMpollecca BOCCTAHOBIICHUS JAETANM, COOPKH WIH
pazbopKu arperata aBTOMOOUJIS.

PexoMeHyeTcs cieayronme NpUMEPHbIE TEMATHKUA KYPCOBBIX MPOEKTOB IO
MpEeaMETY:

1. Pa3paborarh TEXHOJOTHYECKHUM IPOIECC BOCCTAHOBJICHUS neranu «Ban
Benomblid  KIIII, aBTomMOOMIs (nmedekThl: M3HOC MIEEK M IMOCAJOYHBIX MECT TOJ
HOJIIUITHUK).

2. Pa3zpaboTaTh TEXHOJIOTHYECKHUI MPOIIECC BOCCTAHOBIEHUS eTanu «I 0JI0OBKH
0JIOKa IWJIMHIPOBY JBUTATENS ABTOMOOWIIS (ZIeeKThl: TpelmMHbl Ha pyoOallke,
KOpOOJIeHUE TTOBEPXHOCTH MPWICTALOITICH K OJIOKY, NU3HOC OTBEPCTHH MO CBEYH ).

3. PazpabGoraTh TEXHOJOTHMUYECKHIA MPOIIECC BOCCTAHOBIICHUS neTanu «Ban
BropuuHbiii KIIIT aBromMoOuMns (IedexThl: M3HOC MEepeAHel IMEeHKH, W3HOC Pe3bObl
M30x1, u3HoC 1IeHKHN 1o 33AHUNA TOIIUITHUK).

4, P33pa6OTaTI> TEXHOJIOTUYECKUI Imponecc BOCCTAHOBJICHU A ACTaJIn



«Konenuatslil Bam» nBuratenis (IeeKTbl: U3HOC HIEEK KOPEHHBIX M MIATYHHBIX, U3HOC
OTBEpCTHUH BO (pi1aHIIe).

5. Pazpaborarhb TEXHOJNOTMUYECKHMH MPOLECC BOCCTAHOBJICHUS  JCTalIU
«Konenuatslil Ban guratens (IeQeKTbl: U3HOC 1IEeK, U3HOC OTBEPCTHM BO (iiaHIie).

6. Pa3paboTaTh TEXHOJIIOTMYECKHI IMPOIECC BOCCTAHOBJICHHS JCTAIW IIAaTyHA
neuratenst MA3 (nedekTsl m3rud U CKpydMBaHWE IIATYHA; 3aUPHI HA MOBEPXHOCTH
OTBEPCTHSI HJKHEW TOJIOBKH IIaTyHA).

7. Pa3paboTarh TEXHOJIOTMYECKUN MPOLECC BOCCTaHOBIEHUs netanu «Kaprepa
KIIIT» (medexThl: M3HOC OTBEPCTHUS MO MOMIIMITHUKKA BEIYIIErO Bajia, TPCUIMHBI B
Kaprepe).

8. Pa3paboTaTh TEXHOJOTMYECKHUH TPOIECC BOCCTaHOBJICHHS AceTaim «bioka
UIMHAPOBY BUTATENS (IEPEKThI: U3HOC MOCATOUYHBIX MECT IO/ THIIb3Y; TPEIIUHBI HA
CTEHKE BOASHOMN pyOallku; U3HOC THE3/T BKJIAJBIIICH).

9. Pa3zpaboraTh TEXHOJOTHYECKUNA TMPOIECC BOCCTAHOBICHUS JCTAJH
«PacnpenenutenbHOro Basiay (1ePEeKThl: H3HOC KYJIauKOB; H3HOC OMOPHBIX IIEEK).

10. Pa3paboraTh TEXHOJOTHYECKHA TMPOIECC BOCCTAHOBICHUSA JCTAJH
«IToBopoTHOrO Kynaka» (nedeKThl: U3HOC OTBEPCTUH MO IMKBOPEHb; U3HOC IICHKU
IOJ1 MOIIMITHUK).

11. Pa3paboTarh TEXHOIOTHYECKUH MPOLIECC BOCCTAHOBIICHHUSI aBTOMOOUIIBHBIX
IIUH.

12. Pa3zpaboTaTh TEXHOJOTUYECKHN MPOIIECC HA PEMOHT BOJISTHOTO pagraTopa.

13. Pa3paboTaTh TEXHOJIOTHYECKHUI ITPOIIECC HA PEMOHT aMOPTH3aTOPOB.

14. Pa3zpaboTaTh TEXHOJOTUYECKUI MPOIIECC HA PEMOHT aKKyMYJISITOPOB.

15. PazpaboTaTh TEXHOJIOTUUYECKHUH MTPOIIECC HA PEMOHT T€HEPATOPOB.

16. Pa3zpaboTaTh TEXHOJOTUYECKUIA MPOIIECC HA PEMOHT CTapTepa.

17. PazpaboTaTh TEXHOJIOTHYECKUM Mpoliecc Ha cOopky npurarenss KAMA3S-
740. .

18. Pa3paboraTh TexHOJOTHYECKHI mporiecc Ha pa3dopky KIIIT.

19. PazpaboTaTh TE€XHOJIOTUYECKHUH TTpoIiecC Ha pa300pKy 3aIHETO MOCTA.

20. PazpaboTarh TEXHOJIOTHUECKHI MPOIECC Ha pa300PKy CIETUICHHUS.



21. Pa3paboTaTh TEXHOJOTHUYECKUU MPOIECC HAa OOKATKY JBHUTaTels IOCIe
KalMTaThbHOTO PEMOHTA ¢ TPUMEHEHUEM TTPHCAIOK.

22. Pa3paboTaTh TEXHOJOTMUECKUH Mpoliecc 0anaHCUPOBKU KapJaHHOI'O BaJia.



I'JIABA 2. TEXHOJIOT'HSI BOCCTAHOBJIEHUS JTETAJIEA

2.1. Mcxonnblie naHHbIE

B TeXHOIOrn4eckom 4acTu KypCOBOIO IMPOEKTA B COOTBETCTBUU C 3aJaHHUEM
pa3pabaThIBaeTCs TEXHOJOTUUECKHIM MPOIECC Ha BOCCTAHOBIIEHUE JieTainu. PazpaboTka
TEXHOJIOTUYECKOTO MPOLECCAa 3aBUCHUT OT HMCXOJHBIX JAHHBIX, 3aKJIaJbIBAEMbIX B
pa3pabaThiBaeMblii  MpoOIECC, TMPEXKAE BCEro. OT MNPOrpaMMbl  PEMOHTHOTO
NPEANPUATHUA.

Kaxnas neranb omkHa ObITh. BOCCTAHOBIIEHA C MUHUMAJIbHBIMU TPYIOBBIMU
3aTpaTamu MpHu 00eCTIeYeHNH MaKCUMAaJIbHOTO CPOKa CITY>KOBI I€TalIH [OCIIe PEMOHTA.
3ro BO3MOXHO MPH pallMOHAIBHBIX CIIOCO0AX BOCCTAHOBIIEHUS JIETaJIH. 3/1€Ch CIIEyET
YYUTHIBATh, YTO OJIMH U TOT K€ CIOCO0 yCTpaHEeHHs Ne(EKTOB B pa3HBIX CIIydasix
MOXKET UMETh pa3HbIi A((HEKT B opraHu3aiuy Npou3BOJICTBA.

JIns NpUHATUA TEXHUYECKH TPaMOTHOTO PELICHUS, MPU ONUCAHUHM HUCXOITHOU
uH(bOopMaIi HEOOXO0IUMO:

- omnucatb OCOOCHHOCTHM KOHCTPYKUMHU JAeTald (Marepuan, TEepMHYECKYIO
00paboTKy, IEPOXOBATOCTh U TOYHOCTH 00PaOOTKH, 0a30BbIE TOBEPXHOCTH);

- ONMcaTh YyCJIOBUA padOThl JETaMd B y3J€ (arperare), ykazaB BUJ TPEHUS,
KOHTaKTHbIE HArpy3KH, 3HAKOIEPEMEHHbIE, HATPY3KU, YCUIIHS, PACTSKEHUsI, U3ruoa,
CKaTus, BO3MOKHbIE U3BMEHEHUS CTPYKTYPBbI, arPECCUBHOCTb CPEBI U MIP.;

- ONpENEeNuTh KJIACC JETaIM, K KOTOPOMY OHa OTHOCSTCS, BO3MOHOCTH
00paboOTKN ce pe3aHueM, JaBJICHHEM, CBapKOM, yKa3aTb MEXaHWYECKHUE CBOWCTBA
MaTepHualia IeTalu;

BBITIOJTHUTh PEMOHTHBIN YEPTEXK JIETAIIH.

PemonTHBII uepTex (mpunoxenue 1) Boimonnsercs B cootBerctBun ¢ ECK/ u ¢
yuyeTom npasudl, pernameHTupyeMbix ['OCT 2.604-68 «PeMoHTHBIE uepTexm». Mecrta
Ha JIeTaJM, MOJIeXKAIINE BOE - CTAHOBJICHUIO, BHIMOJHSIOTCS HAa YEPTEKE CIUIOLUIHOMN
OCHOBHOM JIMHUEH, OCTaJIbHbIE N300PAXKEHUS - CTUIONTHOW TOHKOMW JIMHUEH.

Ha peMoHTHBIE uepTexkax, IpeaesibHbIe OTKIIOHEHUS Pa3MEPOB MPOCTABIISIIOTCS B
BU/JIC YHUCIJIOBBIX 3HAUYCHUH, JIMOO B BUJIe YCIOBHBIX o003HaueHuit H7, H9, P6, K6 u T.
IT.), PAJIOM C KOTOPBIMHU B CKOOKax MOMEIIAIOT UX YUCJIOBBIC 3HAUYCHUS, J{OMycKu Ha
cBOOOHBIE pa3mepbl 14, 15 u 16 KBalIMTETOB MPOCTABISIOTCA HA PEMOHTHBIX
YepTekKax ¢ OKPYIJIEHUEM JI0 AECATHIX JOJIENH MUJUTUMETPA.

Ha pemoHTHBIX uepTexkax (3a HCKIIOYEHHEM YEpTeKeil Ha BHOBb
M3TOTaBJIMBAEMBbIE JIeTaTu U COOPOYHBIC €IMHUIIBI) H300pakKaIOTCs TOJBKO T€ BHIBI,
pa3Mephl ¥ CEUCHUI, KOTOPhIE HEOOXOANUMBI I TPOBEICHUS BOCCTAHOBJICHHS JICTAIH
WM COOPOYHOM €TMHUITBI.

Ha deprexe, nmeranu, BOCCTaHABIMBAEMOW CBAPKOMW, HAIUIABKOW, HAHECEHUEM
METAJIONOKPBITHS PEKOMEHYICS BBITIOIHATH 3CKU3 MTOATOTOBKU COOTBETCTBYIOIIETO



y4acTKa JIETaJId K PEMOHTY.

[Ipy mnpumMeHeHUWH CBapKu, NAaWKH Ha PEMOHTHOM 4YEPTEKE YKa3bIBAKOTCS
HavMEHOBAaHHE, MapKa, pa3Mepbl MaTepuaia, UCIOIb3yEMOT0 MPU PEMOHTE, a TAKKe
HOMEp CTaHJapTa Ha 3TOT MaTepua.™®

Ha peMOHTHBIX depTexax KaTeropuiiHbie (PEMOHTHBIC) U TPUTOHOYHBIE
pasMmeppl, a TaKXe pa3Mepbl NETadd, PEMOHTHUPYEMOW CHSITUEM MHUHUMAIBHO
HEOOXOIUMOI0 CJIOSi MeTajia, 0003Ha4yaloT OyKBaMM, a UX YHCIIOBBIE 3HAYEHUS U
JpyrUe JaHHBIE YKA3bIBAIOT HA BHIHOCHBIX JIMHUAX WM B TaOJMIle, MOMEIIAeMO B
IIPaBOM BEpXHEU 4yacTu deprexa. [Ipu 3ToM g pEMOHTHBIX pasMEpOB COXPaHSAETCS
KJIACC TOYHOCTH M MOCaJIKa, MPeTyCMOTPEHHBIE B pa00OUUX YepTexax.

Jist ompenenenusi; cnocoda peMOHTa Ha PEMOHTHBIX YEpPTEXKaxX HAeTaled U
COOpPOYHBIX €AMHHULl TOMEIIAIOT TEXHOJOTHYECKUEe TpeOOBaHUS U yKa3aHUS.
TpeboBanusi, OTHOCAIIMECS K OTIEIbHOMY OJJIEMEHTY JAETadd WIH COOpPOYHOMN
EAVHULBDY IMOMEUIAI0T HAa PEMOHTHOM YEpTEXE PSAAOM C COOTBETCTBYIOIIMM
AJIEMEHTOM MJIM YYacTKOM JieTaiiu (COOpOYHOM eIMHUIIBI).

O06o03HaueHHs] PEMOHTHBIX YEPTEKEU MOTydaroT N00aBJICeHHEM K 0003HAYCHUSIM
JETaIH Ui cCOOPOYHOM eTMHUILIBI OYKBBI «P» (pPEMOHTHBIN)..

HcxonHbIM  JTOKYMEHTOM JJig  pa3pabdOTKH .TEXHOJIOTMYECKOro IpoIliecca
apisieTcsi Takke «Kapra TexHuueckux TpeOOBaHHMM Ha JedeKTaluio JIeTalln
(mpunoxxenue.5).

O06ocHOBaHKE pa3Mepa MapTHH.

J{ns onpeneneHnst ONTUMAIBHOM BEJIMYUHBI pa3Mepa MPOU3BOICTBEHHON MapTUU
JieTaneil CyniecTByeT HECKOJIBKO (POpMYJI, TPEAIOKEHHBIX pa3HBIMUA aBTOPaMH.

B ycrnoBusx cepuiiHOTO PEMOHTHOTO MPOU3BOJACTBA (IO OMBITY PEMOHTHBIX
NPEANPUATHIA) pa3Mep MAPTUM MPUHUMAIOT PABHOM MECSYHOW WIIM KBapTaJlbHOU
MOTPEOHOCTH B PEMOHTHUPYEMBIX WJIM U3TOTOBISIEMBIX JETANSX.

Jiig mpuMepa onpeaesIuTh pa3Mep NapTuu (MECSUHYI0 TOTpeOHOE B IITYKax) Ha
peMoHT monyocu atromoOmwnst 3WJI-130 Ha pEeMOHTHOM MPEANPUSITHH C
npousBoAcTBeHHON TporpamMMoit 2000 mMOTHOKOMITJIEKTHBIX KallMTaIbHbIX PEMOHTOB
B TOJI;

X =N K, wm/ 12 =2000x0, 5 x 2/12- 16,7
rae Kp - xoad¢uuueHT peMoHTa MOoayocu; M - YUCIO OJHOMMEHHBIX JeTajed B
MalInHe.

OxoHuYaTeIbHBIN pa3Mep MapTHH 0OOCHOBBIBAECTCA C YUETOM rabapUTOB JeTaiei
Y YKOHOMUYECKOM 11e71€CO00pPa3HOCTH.

B crammm nOpoeKTUPOBAHHSA ~ TEXHOJOTMYECKHUX  IPOLECCOB  BEJIWYUHY
NPOU3BOJCTBEHHOM TMAapTUs JleTalied MOXKHO OINpPEAEIUTh OPUEHTHUPOBOYHO TIO
cienyroniei hopmye:

X=(Nmt) D s,



rae N - mpousBoACTBeHHas mporpamma U3JAeNuid B roj (IPUHATH, €CIU HE
YKa3aHO B 3aJJaHUH,

6-10 Tuc. B ron);

I - YKCJIO JIeTaJIe B U3JICIUM;

t - HeoOXoAMMBIN 3amac jaeraned B JHAX A 0OECHEYEeHUs HENpPEephIBHOCTU
coopku; t = 2-3 nHA - AN KPYNHBIX JETaJEl, XpaHEHHE KOTOPBIX BO3MOXKHO Ha
OJTHOSIPYCHBIX CTEJJIaXaX, IOJICTaBKax, Jlarax (Harmpumep, paMbl aBTOMOOMIIEH, Ky30Ba
1 KaOuHsl, 0anku MOCTOB, KpyIIHbIE KOPITYCHBIE AE€TANN U T.A.);t=5 AHEM - 1715 CpeTHuX
JeTanei, XxpaHeHHe KOTOPBIX BO3MOXKHO Ha MHOTOSIpYCHBIX cTesmaxax; t “10-30 queit
- U1 MEJIKUX JI€TaJIed, XpaHEHNE KOTOPBIX BO3MOYKHO B KOHTEMHEPAX U IPYyTrOu Tape;

@ nu =253 - yncno pabounx JHEH B TOY.

2.1. Bb10op paniuoHAJBLHOI0 c0co0a BOCCTAHOBJIEHUS JI€TAJIM.

Br160p criocoba BoccTaHOBIEHHS 3aBUCUT OT KOHCTPYKTUBHO-TEXHOJOTHUYECKHUX
O0COOEHHOCTEN M yCIOBHM paboThI JeTaliel, UX M3HOCA, TEXHOJIOTMYECKHX CBOMCTB
caMux Croco0oB BOCCTaHOBJICHHS, ONpEAEIISIOMINX JIOJITOBEYHOCTh
OTPEMOHTUPOBAHHBIX JI€Tal€, 1 CTOMMOCTH HX BOCCTaHOBJIeHUs. OIleHKa crocoda
BOCCTAQHOBIICHUS JA€TCSA MO TPEM KPUTEPUSAM - MPUMEHHUMOCTH, OJTOBEYHOCTH H
SKOHOMHYHOCTH.

Kputepuii  npumeHuMocTH  (TEXHOJIOTUYECKUH  KpUTEpUN)  OINpeaesnseT
OPUHLUITHATBHYIO0 BO3MOXHOCTh TPUMEHEHUS! pa3IMUHbIX CIIOCOOOB BOCCTAHOBIJICHUS
[0 OTHOLIEHUIO K KOHKPETHBIM JI€TaIsIM. DTOT KPUTEPUI HE MOXKET ObITh BBIPAXKEH
YHCIIOM M SBIICTCS MPEIBAPUTEIBHBIM, TOCKOJIBKY C €r0 TIOMOIIBIO HENIb3S PEIIUTh
BONIPOC BBHIOOpA PALMOHAIBHOTO CIOCO0Aa BOCCTAHOBIICHUS JI€Tajied, €CIU 3TUX
croco0OB HECKOJIbKO. Pemrasi Bompoc O MPUMEHMMOCTH TOTO WJIM MHOrO crocoda
pPEMOHTa, HAJ0 WHCIIOJIB30BAaTh JIaHHBIE ABTOPEMOHTHBIX TMPEANPHUSITHI CTpPaHBI,
UHPOpMAIMIO XKypHaina «ABTOMOOWJIBHBIA TPAHCHOPT» U JPYTHX JUTEPaTypPHBIX
ucrounukos (11; 30).

B kauectBe mpumepa paccMOTpUM BapUaHT BbIOOpa CHocoda pEeMOHTa IO
KPUTEPUIO TPUMEHUMOCTH [JIsl KoJieHdartoro Bana gasurarens 3MJI-130. Ban
BOCCTaHABJIMBAETCA BCJIEICTBHE M3HOCA €0 KOPEHHBIX IIEEK /10 AuameTpa MeHee 73,
9 MM ¥ mIaTyHHBIX - MeHee 63, 5 MM.

VYuuThiBaJl CBOMCTBAa MaTepuayia JeTanu, TEPMOOOPaOOTKY, KauecTBO paboyux
MOBEPXHOCTEH, KOHCTPYKIUIO, MPUHUMAEM (MCXOAS U3 XapaKTEPUCTHKU CIOCOOOB
PEMOHTA), YTO JUIsl BOCCTAHOBIICHUS PA0OTOCTIOCOOHOCTH JIETaTH MOKHO:

o0paboTaTh BaJl IOJI PEMOHTHBIE Pa3MEPhI;

HAIUIABUTH LIEUKHU BBICOKOYIJIEPOIUCTON NMPYKUHHOM IpoBOIoKoH II kinacca oz
JETUPYIOMUM (DIFOCOM € TOCIETYIOUIUM UTM()OBAHUEM U OJIUPOBAHUEM;

AJIEKTPOJINTUYECKH OCTAJIUTh LIEMKU B TOPSIYEM XJIOPUCTOM DJIEKTPOJIMUTE C
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NOCJIETYIOIIUM IUTM()OBAHUEM U MOJTUPOBAHUEM;

HAIUIaBUTh LIEVKN BBICOKOYTJIEPOAUCTOMN NPYKUHHOM IPpoBoJIokoH I kiracca oz
¢mocom  AH- 348A ¢ mocnenymomiedl = MeXaHW4YeCcKoW — 00pabOTKOM,
BBICOKOTEMIIEPATYPHBIM ~ OTIIYCKOM, 3aKaJKOW T. B. 4Y.. OUIM(OBAHUEM H
NOJIMPOBAHUEM;

BUOPOIyTroBas HaIlJIaBKa.

CriocoObl peMOHTa C NPUMEHEHUEM JOMOJHUTENbHBIX JeTalield, HaljlaBKa B
cpele YIJIEKMCIOro Tasza, IUlacTHYeckas nedopmaius HE NPUMEHUMBI IO
KOHCTPYKTHUBHBIM OCOOEHHOCTSIM JETalH, a METaJUTM3aIusi, BUOPOIyroBasi HarjaaBKa
HEBO3MOJKHBI IO YCJIOBHSIM PaOOTHI JIETAIH, €€ KOHCTPYKTUBHBIM OCOOCHHOCTSIM U KakK
He oOecrneunBaronme TpedyemMoro KauecTna.

Taxum 00pazom, 1o IeEpBOMY KPUTEPHIO OKa3aJIUCh IPUMEHHUMBI UETBIPE Criocoba
pemonTa. /Jlns BbIOOpa palMOHAIBHOIO CIOCO0A BOCHOJB3YEMCS KPUTEPHUSIMU
JOJITCOBEYHOCTU M IKOHOMUYHOCTH

Kpurepuit JIOJITOBEYHOCTHU onpeensieT paboTOCIOCOOHOCT,
BOCCTaHABIIMBAEMOM JIETau U BhIpa)kaeTcss Ko3PpPuuueHToM nojroedHocty Ki.kak
OTHOLIEHUE JIOJITOBEYHOCTH BOCCTAHOBIIEHHOM JI€Taqud K JOJITOBEYHOCTH HOBOWU
JETaJH,.

Yro6sl 06ecrieunTh paboTOCIIOCOOHOCTD JIETaIM I1a BECh MEXKPEMOHTHBIN Ipoder
arperara, IpPUHUMAaeMbli CIOCOO BOCCTAHOBJIEHUS JIOJDKEH  YAOBJIETBOPATH
Tpebyemomy 3naueHuto Ky(une amxke 0,85),(30, Tadn. 10)

Kpurepuii 3SkOHOMUYHOCTH ONIPEAEIISIET CTOUMOCTD C 5 BOCCTAHOBJICHUS I€TAIIN.
3naueane C ncdl  MOXHO ONpEACTUTHh IOCIE OKOHYATEIBHOW pa3paboTKu
TEXHOJIOTUYECKOTO0 Tpolecca M YCTAaHOBJIEHHST HOpM BpeMeHd. /[l BbeiOOpa
pPalMOHAIIBHOIO CHOCO0a MO KPUTEPUIO SKOHOMUYHOCTH HEOOXOAMMO MPOU3BECTH
pacyeT ce0eCTOMMOCTH 10 HECKOJIBKUM BapUaHTAM TEXHOJIOTMYECKOTO MPOILECCa.

B yue6HOM BapuaHTe NpoeKTa JIsl IPOCTOTHI JOIMYCKAETCs MPUHUMATh 3HAUE€HUE
Cgc mo mpelcKypaHTaMm, JaHHBIM ABTOPEMOHTHBIX MPEANPUSATAN WU yAEIbHOU
ce0eCTOMMOCTH BOCCTAHOBIJICHHUS

OKoHYaTeNbHOE pEUIEHWE O BOCCTAHOBJICHUHU JETald NPUHUMAETCS B TOM
cilyyae, eciu

CB<KnaCH,
rae C B - croumocTh BoccTaHoBieHus; K 1 - koadduuuent nonaroseunoct; C u -
CTOMMOCTb HOBOM JIeTally MO MPEHCKYpaHTy Ul JaHHOW MOJIEIH aBTOMOOMIISL.

Br160p parmonaibHOro crnocoba BOCCTaHOBIICHUS IETAIU MOKHO MTPEICTaBUTh B

Buje Gopmal 1.

QPopma 1
| | Bo3MoskHbIE cIOCOOBI pEMOHTA T10
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Howmep gedekTa [IPUMEHUMOCTH|IOATOBEYHOCTHPKOHOMUYHOCTH| [IpuHSTHIN

2.2. IlpumepHBblii IepevyeHb HEUCITPABHOCTEI, IPU KOTOPBIX PeKOMEHIyeTCsl
HANPABJIATH ArPerarbl B KAMMTAJIbHBINA PEMOHT
JIBurareJib:

paspyuieHne uiu aedopmanus 0a30BbIX KOPITYCHBIX JETaNCH;

M3HOC KPHUBOIIMITHO-IIATYHHOTO MEXaHW3Ma M IUJIUHIPO-TIOPIUTHEBOU TPYIIIIHI,
TpeOytomeld nUM(OBKA 1IEEK KOJICHBajda, 3aMEHbl I[WIMHAPOB, TMOPIIHEH,
BOCCTAHOBJICHUSI FTEOMETPHUU IIATYHOB U T.II. ’

Kopo0Oka nepenau:

U3HOC IUTUIEBBIX COEAMHEHUN (M3MEHEHUH), TPeOYIOIUX BOCCTAHOBJICHHUS
r€OMETPUU IIUIHNLI;

M3HOC TMOCAI0YHBIX TMOBEPXHOCTEH KapTepa, TPEOYIONIMX BOCCTAHOBJICHUS
reOMETPUH;

M3HOC TOCAJ0YHBIX MOBEPXHOCTEH M MOBEPXHOCTEH CKOJBXKEHUS IIECTEPEH U
BAJIOB, TPEOYIOIIME BOCCTAHOBJICHUSI TEOMETPUU ITUX MOBEPXHOCTEH.

Beayumme MmocThl;

* VBHOC TOPLOBBIX U UWIMHIPUYECKUX MOCAJTOYHBIX MOBEPXHOCTEW BaJIOB,
CaTTeJUTOB, IIECTePEH, vamiek auddepeHimana, CTakaHOB MOIITUITHUKOB;

M3HOC WM pa3pylieHue 3y0UaThiX Mepeaay v MUIHIIEBbIX COSTUHEHUH;

nedopmanus Oanku (KOXKYXOB IMOJYOCH);

M3HOC MOCAJ0YHBIX MOBEPXHOCTEN Larnd.

PyJieBoii MexaHu3M

W3HOC TPEIU3UOHHBIX TPYLIUMXCS TMap, HapYIIAIIUX HOPMAJbHYI0 paboTy
TUAPOYCUTTUTENS;

M3HOC 3aKPEIUICHUSI PEUKa-BaJl COIIKHW, BBI3BIBAIOIIMN 3a30p, HE IMOIAOIIEH
peryJIMpoBKe.

2.3. BoccraHoBJ/IeHHe eTaJieil TUIIA KKOPIYCHbIE»

K koprycHbIM JieTansiM aBTOMOOMIISI OTHOCAT OJIOK U TOJIOBKY OJIOKa HUJIMHAPOB,
KPBILIKY paclpee/UTENbHbIX IECTEPEH, KOPIYC MACIITHOIO U BOJISHOTO HAacOCOB U
pa3inyuHble KapTepbl - CLEIJICHUs, KOPOOKHU Tepeaay, pa3iaTouHONH KOPOOKH, MOCTOB,
pyJIeBOr0 MeXaHu3Ma u japyrue aeraiu. OHH, KaK MpaBUIIO, U3rOTABIMBAIOTCS B BUE
OTIIMBKYU U3 uyryHa (6yoku nBurareneit KamA3 u3 ceporo uyryna CU-21. SIM3 - u3
JIETUPOBAHHOIO YYTyHA U T. [I.) U aIFOMUHUEBBIX cI1aBOB AJI4 u AJI9 (610K mimHAPOB
nuratenss 3M3, ronoBku mwHApoB KamA3, 3M3 u ap.).
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KopmycHele aeranu nmpenHa3HaueHsbl U1 KPEIUICHUs AeTajlel arperara, UMeIoT:
OTBEPCTHUSA, OTBEPCTHS JIJIsl YCTAHOBKH MOIIMITHUKOB, BTYJIOK, BKJIaJbIIIEH, BaJIOB,
TUIb3, MTU(PTOB U PE3bOOBBIE OTBEPCTUA IS KPEIUJICHUS JeTalled; TUIOCKOCTH U
TEXHOJOTMYECKHE  IUIOCKOCTH. OOmHUM  KOHCTPYKTUBHO-TEXHOJOTHYECKUM
OPU3HAKOM JJIsi OOJIBIIMHCTBA KOPIYCHBIX JE€Talled SBJISETCS HAJIMYME I1JI0CKOU
IOBEPXHOCTU M JBYX YCTAHOBOYHBIX OTBEPCTUH, MCIOJIb3YEMBIX B KauecTBE
YCTAHOBOYHOMN 0a3bl, KaKk MPU M3TOTOBJIEHHUM, TaK U IPU BOCCTAHOBICHHUM JI€Tajlel
JAHHOIO KJjlacca,

B mpouecce skcrutyatalid KOpPITyCHBIE JI€Tald IOJBEPIralOTCs XUMHUYECKOMY,
TEIJIOBOMY M KOPPO3MOHHOMY BO3JECHWCTBUIO Ta30B M OXJKIAMOIMIEH KUIKOCTH,
MEXaHWYECKUM Harpy3kaM OT T[€pEMEHHOIr0 JABJI€HWs Ta30B, JIUHAMUYECKAM
Harpys3kam, BUOpalluy, KOHTaKTHBIM Harpy3kam, BIHUSHUIO aOpa3UBHOM Cpelibl U T. II.
JUIs TaHHOTO KJ1acca JeTajieil OCHOBHBIMU BHJIAMH M3HOCA SIBJISIIOTCS KOPPO3HOHHO -
MEXAHUYECKHMA W MOJIEKYJSIPHO-MEXaHUYECKHM, KOTOpbIE  XapaKTepU3YITCs
CJIEIYIOIIUMHU SIBJICHUSIMU - MOJIEKYJISIPHBIM CXBaThIBAHWEM, IIEPEHOCOM MaTepuala,
pa3pylICHUEM BO3HHUKAIOIIMX CBS3€H, BBIPHIBAHMEM YacCTHIl M 0Opa30BaHUEM
MPOJYKTOB XMMHUYECKOTO B3aMMOJCHCTBUS METajUla C arpecCUBUBIMHU SJIEMEHTaMU
Cpelbl.

[Ipn sKcluTyaTallu MallMH B KOPITYCHBIX JETalsX BO3MOYKHO IIOSIBIEHUE
CJIEYIOIINX XapaKTEPHBIX Je(PEKTOB:

MEXaHUYECKUE TOBPEXKJEHUS - TOBpPEXJIEHUs 0a3; TPEUIMHbl HAa CTEHKax M
IJIOCKOCTSIX Pa3beMOB, TOBEPXHOCTSAX TMOJ MOJIIMIIHUKM M Ha OINOPHBIX
MOBEPXHOCTAX; 3a00MHBI  YCTAaHOBOYHBIX, MPUBAJIOYHBIX WM  CTHIKOBBIX
MTOBEPXHOCTEH; 00JIOMBI U TPOOOMHBI YAaCTEN KapTepa;

00JIOMBI HINWJIEK; 3a0UTOCTh WM CPBIB PE3bObI; BhINAJaHUE 3arTYIIEK;

HapyllIeHue IeOMETPUUYECKUX Pa3MepPOB, (POPMbI U B3aUMHOI'O PACHOJIOKEHUS
MOBEPXHOCTEN - U3HOC MOCAIOUHBIX U pabouuX, MOBEPXHOCTEH, pe3bObI;

KaBUTALMOHHBIA M3HOC OTBEPCTHUM, Uepe3 KOTOpble MPOXOIUT OXJIaKIarouias
KHUJIKOCTb;

HECOOCHOCTb, HETEPIIEHIMKYISPHOCTh, HEUEIUHAPUYHOCTL M  HEKPYTJIOCTh
OTBEPCTUM;

KopoOieHue, win nedopmanusi 00pabOTaHHBIX YCTAHOBOYHBIX, MPUBAJTOUYHBIX
UJIM CTBIKOBBIX MOBEPXHOCTEH.

JedeKTbl KOPIMyCHBIX AeTalield, KOTOPhIE YCTPAHSIOTCSA C MOMOILIBIO CIECAPHBIX
oIepayi:

MPOOOUHBI - MOCTAHOBKOM METaNIMYECKOW HaKJIaJKH Ha KJel (COCTaBbl Ha
OCHOBE DTIOKCUTHOM CMOJIBI) C 3aKpeIyieHueM ee 00ITaMu;

00JIOMBI - MPHUBAPKON OOJIOMAaHHOM YacTH C 3aKpelieHHeM ee OoJaTaMu WU C
[OCTAaHOBKOM YCHJIMBAIOILEH HAKIIAIKU:
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TPEIIHUHBI - 33JI€JIbIBAHUEM C MTOMOIIBIO GUTYPHBIX BCTABOK;

HAaHECEHHEM COCTaBa HA OCHOBE: 3IMOKCHIHOM CMOJbI, 3MOKCHUIHOW CMOJIBI C
HaJOXEHHEM Ha - KIAJOK M3 CTEKJIOTKAHW, SMOKCUAHOM CMOJIBI C HAJIOKEHUEM
METAJUIMYECKON HAKIAAKHU U 3aKPEIlIC -

nHEeM ee OonTamMu; CBapKOM; CBApKOW C MOCHEIYIOLEH TepMeTu3alieil IBa
MOJIMMEPHBIM COCTaBOM, C MOMOIIBIO (PUTYPHBIX BCTABOK M 3MOKCHUIHOU CMOJIBI;

MOBPEXKJECHUS M HW3HOC Pe3b0OBBIX OTBEPCTHH - MPOrOHKOM METYHKOM,
Hape3aHWeM Pe3hObl YBEIMUYEHHOTO pa3Mepa, YCTAaHOBKOW BBEPTHINIA (Pe3b0OBOIA
MpoOKHK), U Hape3aHUEM Pe3bObl HOPMAJIBHOTO pa3Mepa, HAHECEHHEM MOJIUMEPHBIX
MaTepualioB Ha pPe3b0OBBIE TOBEPXHOCTH, YCTAHOBKA PE3bOOBBIX CHUPATBHBIX
BCTaBOK;

00J10MBI OOJITOB, MITWJIEK * yAaeHrneM 00JJOMaHHOM YacTH ¢ TOMOIILI0 O0pa WiH
AKCTpakTopa! ¢ MOMOIIbIO TAWKU WK MPYTKA;

KOpOOJIeHUE MTPUBAJIOYHBIX TOBEPXHOCTEH - Ut oBaHUEM, (Ppe3epoBaHUEM UITH
mabdpenuewm; |

ocy1abJieHUEe MOCA/IKU U BBIMAICHUE MTU(TOB - pa3BEPThIBAHUEM OTBEPCTHUH MO/
WTUQTHI U YCTAHOBKOM IITH(PTOB YBEIIMYEHHOTO pa3mepa (110 AUAMETPY).

BoccraHoBneHue KOPIMYyCHBIX JeTajiel HAuYMHAIOT C yAJICHHUS OOJOMAaHHBIX
MIMWIEK U OO0JITOBY»,) MOBPEXKIACHUI pPe3bOOBBIX OTBEPCTUM, a TaKXKe YCTpaHEHUS
TPEIIUH U JPYTUX MOBPEKACHHUM, TPEOYIOMUX MPUMEHEHHs] CBAPOYHBIX OIEpaIluii,
TaK KaK CBapKa MOXET IMOBJEYb,3a CO00M KopoOieHne oOpabOTaHHBIX IMJIOCKOCTEH
neranei.  IlocrmemoBaTenbHOCTH  OMEpalMid  TEXHOJIOTMYECKOro  Ipoluecca
BOCCTAHOBJICHUS] KOPITYCHBIX JieTaliel puBeaeHa B Tadbnuie 1.

JledexT KopoOJIeHHS TIOCKOCTEN YCTpaHSIETCS:

-nuMOBaHUEM, KOTJIa OTKJIOHEHHE OT IIOCKOCTHOCTH Oosiee 0, 02 MM Ha JJIUHE
100 mm;

¢dbpe3epoBaHreM WK MAOPEHUEM, KOTJa OTKJIOHEHHUE OT IUIOCKOCTHOCTH 0OoJiee
0, 2 mm. Ilpu! 3TOM HCHONB3YIOT JJIsi YCTAaHOBKH JeTajieil 0a30BbIe MOBEPXHOCTH,
CO3/IaHHbIC Ha JCTAJISIX 3aBOJAOM M3TOTOBHUTEJIEM, BOCCTAHOBJIEHHBIC MOBEPXHOCTH
WJIH, 4TO PEXE, N3TOTOBJICHHBIE PEMOHTHBIM 3aBOJIOM.

N3HOC BHYTPEHHHMX MWJIMHIPUYECKUX ITOBEPXHOCTEH B KOPITYCHBIX JETAJISAX
YCTPaHSAIOT  pacTayHYMBAHUCM  IIOJ] PEMOHTHBIM, pasMep TpU  OMOIIU
JIOTIOJIHUTEIBHBIX PEMOHTHBIX JIETAIeH C MOCIEaYIOIIe MeXaHnYeCKol 00paboTKOM,
INEKTPOXUMUYECKUX U DTMOKCUAHBIX TOKPHITHH, HAIMJIABKOW U IUIa3MEHHBIM
HaIbIJICHUEM. ...

Ilpu pa3zpaboTke TEXHOJOTHYECKOT0 MPOIEeCcCa-BOCCTAHOBICHUS KOPITYCHOM
JeTanu TMPHIASPKUBAIOTCA  CJICIYIOMMX.IIPABWI, BHayaje-yCTPAHSIIOT TPEIIUHBI,
OTKOJIbI, 00JIOMBI, 3aT€M BOCCTAHABIMBAIOT 0A30BbI€ TEXHOJIOTMUECKUE TTOBEPXHOCTH,
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Hapal[MBalOT U3HOLLIEHHbIE IOBEPXHOCTH, 00padaThIBatOT padoure NOBEPXHOCTH MO/
PEMOHTHBIM WJIA HOMHMHAJIBHBIM pa3mep. Ilpm BoccTaHOBIEHMM  JETaleH,
ONpEEICHHOT0 HAMMEHOBaHUSI HEOOXOIMMO BBIOPATh CIIOCOO YCTPAaHEHUs Ka)I0Tro
U3 UMEIOUIMXCs| Ha HeW JedeKkToB, a 3aTeM, pPYKOBOJACTBYSCh NPUBEICHHOU
[OCJIEI0BATEIbHOCTBIO YCTPAHEHUS! JEPEKTOB, MPOEKTUPOBATH TEXHOJIOTMYECKHUM
IIPOLIECC PEMOHTA JIETaNIH.

2.4. BoccTaHoBJIeHHE deTaJIeld THIIA «BAJD»

K xmaccy ria  «Bamm» OTHOCATCA — IETANM: IMOPIIHEBBIC-TIANIBIBI, OCU IIPUBOJA
CUEIUICHUS], BAJIMKK BOISHOIO HACOCA , IIKBOPHU, OCH OJIOKa IIECTEPEH 3aJIHEr0 XO/a,
TOJIKATEJIH, BaJIbl KOPOOOK Nepenay, KapJaHHbIE BaJibl U KPECTOBUHBI KapAaHOB, BaJIbl
U TOJyOCH 3aJHUX MOCTOB, MOBOPOTHBIC HAm(bl, Ballbl PYJEBOTO YIPaBICHUS W
«BITYCKHBIC U BBIITYCKHBIE KJIAIIAHbI, KOJIEHYAThIC U PACTIPEAECIUTEIIbHBIE BAJIN.

B mpouecce skcrutyatauuu AeTand IMOABEPraroTCs: NEPUOAUYECKUM HArpy3Kam
OT CHJI JaBJICHUs Ta30B M HHEPLUU JBUXKYIIUXCA MacC, KOTOPBIE BbI3bIBAOT
MIEPEMEHHBIC HANPSHKCHUSI B €€ DJIEMEHTAX;; TPEHUIO MPU BBICOKUX YJIEIbHBIX
JABJICHUSAX U Harpy3Kax Mpu HaJIu4uu adpa3zuBa, JMHAMUYECKUM Harpy3kam; U3ruly
U CKpyuMBaHuIO # T. A. A HMX XapakTepHbl CIEAYIOIIHME BUIAbI H3HOCA-
OKHCJIIMTEIIbHBI W HAapylWIEHHWE  YCTAJIOYHOM  IPOYHOCTH,  MOJIEKYJISIPHO-
MEXaHUYECKUH, KOPPO3ZUOHHO-MEXaHUUECKUH U abpa3uBHbINA. OHU XapaKTEePU3YIOTCS
CIENYIOIMMHU,  SIBJICHUSIMU -  OOpa3oBaHUEM  MPOAYKTOB  XHMHUYECKOTO
B3aUMOJICMCTBUSL METa/ula CO CPElOM M Pa3pyLICHUEM OTAECIbHBIX MUKPOPAnOHOB
IIOBEPXHOCTHOTO CJIOSI C OTHAEJICHHEM MaTepuana; MOJIEKYJSIPHbIM CXBATbIBAaHUM,
IIEPEHOCOM MaTepHalia, pa3pylIEHUEM BO3HUKAIOIINX CBA3EM, BBIPHIBAHUEM YACTHIL U
APp-

[Ipn HOpMaNBHBIX YCIOBHUSX 3KCIUTyaTalldd OCHOBHOWM Je(EKT aeTajieil 3Toro
Kj1acca - usHoc. Ileperpyska u ycrajnocTe MeTajula, HAPYLICHUE CMAa3Ku TPYIIUXCS
MOBEPXHOCTEN BBI3BIBAIOT HMAarpcB U jJeQopMaldio JeTaid, WHTCHCUBHBIN H3HOC,
3aIUPbI U CXBAaThIBAHHUE HA IOBEPXHOCTAX TpeHUsl. CIIeICTBUEM. YCTAJIOCTH MaTepralia
JeTaNn MOXET ObITh WX MojoMmKa. boibiioe, pazHooOpasue BHEMIHUX (HAKTOPOB,
BO3/ICHCTBYIOIIMX HAa YCJIOBHS pabOThl AeTaniell, MPUBOJUT K U3MEHEHUIO CKOPOCTH
M3HAILIMBAHUS X MOBEPXHOCTEN U CIIy4ailHOMY COYETaHUIO 1€PEKTOB..

XapakTtepHble Ae(eKTbl — 3TO U3HOC IIEEK, MOBPEKACHHUE UITH U3HOC PE3bOOBBIX
MOBEPXHOCTEH HEIUIOCKOCTHOCTh, OMEHHE NMPUBAJIOYHBIX MOBEPXHOCTEH (hiaHIEeB,
W3HOC, THE3l MOJ MOIIIUITHUKH, U3HOC SKCLEHTPUKOB U KYJIAYKOB, U3HOC LUIULIOB,
MOBPEXKACHUS YCTAHOBOYHBIX MOBEPXHOCTEN, H3HOC 3yObEB.

MN3HOC TOBEpXHOCTEH JleTaldu YCTpaHSETCs pa3IMYHBIMU CIIOCOOAMH. -
00pabOTKOM TOJ PEMOHTHBIN pa3mep, IIacTuueckoil nedopmaimedi, ycTaHOBKOM
JOTIOJIHUTENIbHOW peMoHTHOM neranu (/PJ]) wHakaTkoi, HarutaBKOM, HaNbUICHUEM
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METaJIOB U MOJIUMEpOB U jp.. Ha,BeiO0Op crnoco0a;BoOCCTaHOBIICHUS MOBEPXHOCTEN
JeTanell  BIMSIOT  YCIOBHS pabOThl  JI€Taid, KayeCTBO €€ [OBEPXHOCTH,
MIPOU3BOJICTBEHHAS pOrpaMMa U SKOHOMHYECKas 11€J1€CO00Pa3HOCTb. .

[TocnenoBaTenbHOCTh  OMEpAlMi  TUIIOBOIO TEXHOJOTMYECKOIro Ipoliiecca
BOCCTAHOBJICHHMSI JIETaJlIel TUIIA «BaJ» IpHUBEACHA B TabmuIe 2.

['majgkuie u nUIMIeBbie BaJIbl U OCHU COCTABISIOT OOJIBIIYIO YaCTh HOMEHKJIATYPHI
.BOCCTAHABIIUBAaEMBIX JieTajeii. B OONbIIMHCTBE CllydyaeB HMEHHO OTHU JIETalU
JTUMUTUPYIOT PECYPC Y3JI0B U arperatoB MamuH. KoadduuueHtT ux BOCCTaHOBJICHHUS
P KaluTaabHOM peMOoHTe MamuH coctasiser 0,25 - 0,95. "~

VY BanoB Hanbomee 4acTo Me(eKThl MOSBISIOTCS Ha MOCAA0YHBIX MOBEPXHOCTAX
MO/ TOIIIUITHUKA U PEe3bOOBBIX MOBEPXHOCTIX. [I0BEpXHOCTH TMOJ TOIIMTUITHUKH
BOCCTaHaBIMBAIOT, Ipu u3Hoce 6osee 0,017 — 0,060 MmM; TOBEpXHOCTH HETIOABUIKHBIX
COCIMHEHMI (MecTa IMOJ CTYIMHUIBI CO IIMOHOYHBIMU Ta3aMH M Jp.) 3a CYEeT
JOTIOJIHUTENIBHBIX JeTajelt - mpu u3Hoce Oonee 0,04 - 0,13 MM; MOBEpXHOCTH
MOJIBMDKHBIX COCTMHEHMH - Tipu u3Hoce Oonee 0,4 - 1,3 MM; moj yruioTHEHus - 6oJee
0,15 -0,20 mwm. IlImoHOYHBIE a3kl BOCCTAHABIMBAIOT MPU U3HOCE TI0 MIUPHHE OoJiee
0,065 - 0,095 mM; nmuHIIEBBIE TOBEPXHOCTH - TipH u3HOCce 6oiee 0,2 - 0,5 mm.

N3 Bcell COBOKYNHOCTH BOCCTAHABIMBAEMBIX IOBEPXHOCTEW BaioB 46 %
m3HammBaroTes 10 0,3 mm; 27 % - ot 0,3 10 0,6 MM; 19 % - 01 0,6 10 1,2 MM 11 8 % -
6omee 1,2 mm.

OcHoBHOE TpeOoBaHHUE, KOTOPOE HEOOXOIUMO BBITTOJHUTD IMPU BOCCTAHOBICHUH
BaJIOB, SIBJISIETCS OOECIEUEHME: Pa3MEPOB U IIEPOXOBATOCTH BOCCTAHABIMBAEMBIX
MOBEPXHOCTEH, WX TBEPJOCTH, CIUIOIMIHOCTH TMOKPBITHS, MPOYHOCTH CIEIICHUS
HaHECEHHBIX CJIOEB C OCHOBHBIM METAILJIOM, a TaKKe€ CUMMETPUYHOCTH, COOCHOCTH,
paauaIbHOrO M TOPIIOBOTO OMEHUN 00pabOTaHHBIX MOBEPXHOCTEH, MapaieIbHOCTH
OOKOBBIX MMOBEPXHOCTEN 3yOhEB HMUIUIEBBIX MOBEPXHOCTEH U IIMOHOYHBIX Ma30B OCH
Baja Wik 00pa3yrommM 0a30BbIX TOBEPXHOCTEHM.

Banbl  celbCKOXO3SMCTBEHHOM, TEXHHUKH MW aBTOMOOMIIEH HU3TOTOBJISIOT
IIPEUMYILECTBEHHO W3 CPEIHEYIJIEPOAUCTON M HU3KOJETUPOBAHHOM crajen. Hx
MOJIBEPTalOT  YJYUILICHUK, IIOBEPXHOCTHOM 3akanke TBY, wnemMentauum c
MOCJIEAYIOLIEN 3aKaJIKOM, HOpMaJu3aluu,

[Ipy W3HOCE HEMOABMXKHBIX MoOBepxHOcTeH 10 0.2 MM sddekTuBHO?
AJIEKTPOMEXaHUUECKOE BBICAKMBAHUE W BBITJIaKMBaHUE. BoccTaHoBieHue aeTtaseit
ATUM CIOCOOOM HE TpeOyeT MOTOJHUTEIBLHOTO Marepuana, a MPU BBHITTAKUBAHUU
MMOBEPXHOCTU TMPOUCXOJUT YNPOYHEHUE TOBEPXHOCTHOIO CJIOS, MOBBIIIAETCS
M3HOCOCTOMKOCTh U yCTaJIOCTHAsI MPOYHOCTH (1).

lanpbBaHMYECKHME  TPOIECCHI  MPUMEHSIOTCS  TOJBKO  TMPU  MacCOBOM
BOCCTAHOBJICHUH OJIHOTUITHBIX JETajeH. ,

Ha mimuneBbIx Bajax Hapsiiy € yCTpaHEHUEM J1e(DEeKTOB, XapaKTEpHBIX IS
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IVIaJIKUX BaJIOB, HEOOXOJAUMO BOCCTAaHABIMBATH LUIMIEBbIE TOBepXHOCTH. Hanbonee
IIMPOKO [IJIi BOCCTAHOBJICHMS IUIMIEBBIX  MOBEPXHOCTEM MPUMEHSIOT JIYTOBYIO
HaIlJIaBKYy. TexHoIorn4ecKuit nporecc BKJIFOYAET ornepauuu —
HaIUTABKW,HOPMAIM3AINK, TOKApHOW 00pabOTKH, (pe3epoBaHUsA, TEPMHUUCCKOM
o0paboTku U nuindoBanus. TexHomoruss TpyJloeMKa U HE BCET/ia YKOHOMHYECKHU
BBITOJTHA
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2.5 TexHosormyeckuii MapuipyT THIIOBOI0 TEXHOJOTHYeCKOro Mpoiecca
BOCCTAHOBJICHUSI JeTajleld THIIA «BaJD»

Tabnuna 2
Onepanus O6opvroBanue
HcnpaBneHne HeHTPOBBIX TokapHBIN WU IEHTPOBOYHBIN
OTBEPCTHUH Y CTpaHECHHUE paIMaIbHOTO cta”ok IIpecc
OueHus YCcTpaHeHUE MOBPEKICHHON WU TokapHBIN CTaHOK Y CTaHOBKA JUIS
W3HOILIEHHON pe3b0bl HannaBku [Ipecc
HannmaBka pe3b00BBIX M NIJTUIIEBBIX TokapHsIit, ppe3epHBIH,
MMOBEPXHOCTEM, 3aBapKa IIMOHOYHBIX CBEPJIMJIbHBIN CTAHKH
1a3oB TokapHBIN CTAHOK
[IpaBka merasier 1ociie HaJIaBKU [Ipecc
(o moTpedbHOCTH) KpyrnouuudoBaibHbiil U
Mexanunueckas oopaboTka TOKApPHBIN CTAHKH
HAIUIaBJICHHBIX TOBEPXHOCTEN YcranoBka a1 HaruiaBku llpecc
(pe3b00BBIX, MUTUIIEBBIX, IITMTOHOYHBIX Tepmuueckas neus [Ipecc
Ma30B U TJIaJIKUX OTBEPCTUN) TokapHbI U
[IpenBapurenbHas 1 OKOHYATEIbHAS KPYyTra0ouIu(pOBalbIblii CTAHKU
00paboTKa MOBEPXHOCTEH, MOAISIKAIINX VYcTraHoBKa rajbBaHUYECKas
conpsikenuto ¢ [P/l 3anpeccoska [IPII KpyrioumugoBaibHblii CTAHOK
[IpenBaputenpHas oopadoTka J[PJ] KpyraomnudoBanbHbIi CTAaHOK
nocie 3anpeccoBku HamnaBka meek |banancupoBouHbIM cTaHOK CTaHOK IJ1s
[IpaBka Bana mociie HamiaaBKu cynepbUHUITUPOBAHUS
Tepmuueckas o6padorka [IpaBka
[IpenBapuTenbHas MEXaHUYECKast
00paboTKa HAIJIABJICHHBIX IIECK
[ToaroroBka MOBEPXHOCTEN K
AJIEKTPOXUMHUYECKOMY HapallMBaHUIO

2.6. BoccTaHoBJ/IeHHE KOJIEHYATHIX BAJIOB

HaunGosnee clnoxHBIME JETaNISIMHU 3TOTO KJIacca SBIISIOTCS KoJieHYaThie Bajibl. OHU
TpeOyIOT HaUOOJIBIIIETO KOJUYECTBA OCHOBHBIX M BCIIOMOTATEIBHBIX ONepaIiui

TpemHbl Ha IIEHKax JAETajed SBISIOTCS OJHOW M3.0CHOBHBIX IPUYUH HX
BbIOpakoBKU. Tak. HampuMmep, JUIsl KOJIEHYAThIX BajlOB — A3TO IpuMepHO 9... 16 %
BaJIOB, IMIOCTYMAWIIMX B KamuTajdbHbIH peMoHT. KoiieHuaTbie Bajbl MOTYT
BBIOPAKOBBIBATHCS CO CIICIYIOMIUMU TPEITUHAMMU; HA TaJTESIX KOPSHHBIX U IIATYHHBIX
IIeeK; Ha IMIHHIPUICCKON YaCTH IIEeK Ha PACCTOSTHUHM MEHEee O MM. OT TOPIIOB IIEEK;
Ha KpPOMKax OTBEPCTUM MACIISIHBIX KAHAJIOB IMPHU JJIMHE TPEUIUMHBI CBBINIE 15 MM H
pacrnoioxkeHuu ee moj yriom Oosiee 30° K OCH IMICHKHU; TPEIIUHBI, HAXOASIIINECS Ha
paccTosHUM APYT OT Apyra MeHee 10 MM U pacnono:xeHHbIe 1o yriaoM 6osee 30 © k
ocH BaJa; 00yiee BOCbMU TPEIINH JJTUHOM

IopoBaHue IIeeK KOJEHYATOr0 Bajia macramMu. B kauecTBe moJIMpyroIero
Marepuala npumensitor  macty  ['OU W aJIMa3Hyo nacry.
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JlaBieHue..MoJUPOBATILHBIX XOMYTOB Ha IIEWKHU Bajia 10JKHO ObITh B nipenenax 100...
120 H/m?. TIpomoImKUTeIbHOCT MOJIMPOBKU IPH YaCTOTE BPAIEHH KOJEHYATOrO Bala
150 muH cocrasnser 3... 5 MUH..

CynepdunummpoBanue, J[Ji1 JOBOJKH IIE€EK BMECTO MOJUPOBAHUS TPUMEHSIOT
Takke cyrncp ¢GuaumupoBanue. CynepUHUIIMPOBAHUE BBIMOIHSAIOT TOJOBKOM,
OCHAIIIEHHOM a0pa3uBHBIMU OpycKamMH Ha creunuaibHoM noiyaBromate 3875 K.
3epHuctocTh OpyckoB 4... 8. B kauectBe COX 10JIb3yIOT CMECh KEPOCHHA C MACIIOM
win xuskocth OCM-1. IllepoxoBarocth nocie 06padotku cocrapisger 0,3 - 0,1 Mkm.
CynepbuHUIITUPOBAHNE BBIPABHUBAET TOYHOCTH pPa3MEpPOB, a TaKKe  CHIDKACT
HIEPOXOBATOCTh LIEEK, BBI3BAHHYI0 HEOJHOPOJHOCTBIO YCIOBHH MPEAIIECTBYIOMICH
oOpa! Ootku. Ilpu mmdpoBaHMM BajoB MOJA CyNEepOUHHUILIMPOBAHUE OCTABJISIOT
npurmyck 0, 005 Mm.

YpaBHOBENIMBAHKWE KOJICHYATHIX BaJOB HApyIIaeTcsl BCJIEACTBHE H3HOCA
TPYIIUXCS TOBEPXUOCTCEH (MpH DKCIUTyaTallu), HEPABHOMEPHOM HapallvBaHUU
U3HOIIECHHBIX TMOBEPXHOCTEH W MEXaHWYECKOM  00pabOTKH. YBETWYCHHBIA B
pe3yiabTaTe 3TOro AucCOAJaHC NPUBOAMT K  JIONOJHHUTEIBHBIM  BUOpalUsAM
YXyQalommM paboTy JABUTaresns. YpPaBHOBEIIEHHOCTh Bajla JOCTUraercs Jaudo
CBEpJICHUEM OTBEpCTH, MO0 (pe3epoBaHreM IIEK. bamaHCUPOBKY KOJIEHUATHIX
BaJIOB MPOBOAT Ha ctanke KI-4274,

Konenvatsle Bajbl miiu@yroT MOJ PEMOHTHBIM WM HOMHHAJIBHBIA pa3Mephl.
[InudoBanue N0 PEMOHTHBIN pa3Mep Yallle BCETrO BBIMOIHSIIOT B OJHY OIMEPaIlUIo.
Benuunna wm3HOca 1Ieek ompenensss PEMOHTHBIA pa3Mep IeeK, BBIOOP KOTOPOTo
MPOBOAMUTCS B COOTBETCTBUU C TEXHUUYECKUMU YCIOBUSMHU.

Jns nundoBaHUs 1MIEEK MPUMEHSIOT YHUBEPCAIbHbIC NIIH(OBATBHBIE CTAaHKU
3A423 n 3B421. Cravana numdyrOT KOpPEHHbIE MIEHKA W JIPYTHE MOBEPXHOCTH,
HaxoJsIIMeCs Ha OJHOW C HUMHU oOcH, 3areM maryHHble. [lleliku Bana nuudyror
ANEKTPOKOPYHIOBHIM M Ha KEPAaMUYECKOM CBsi3Ke MNUIU(GOBAIBIINIMA KpPyTraMu
3€pPHUCTOCTHIO 16... 60 MKM.

ba3oBbIMM TIOBEPXHOCTSIMU TpPU HUTH(POBAHUU KOPEHHBIX IIEEK SBISIOTCS
1eHTpoBbie oTBepcTus. [InudoBanne maTyHHBIX I€EK MPOBOIST HA IPYTOM CTaHKE,
000pYJIOBAaHHOM IIEHTPOCMECTUTENSIMA  OOECMEUMBAIOIIMMH COBMAJCHUE OCen
IIATYHHBIX IIEEK C OChIO BPALIEHUS CTAHKA..

[Ipunyck Ha mmudoBanue ocTaBisAOT B npeaenax 0, 3... 0, 5 MM Ha ctopony. B
KaXJIOM KOU-KPETHOM CJIydae PeKUMBbI NUTH(OBAHUS YTOUHSIIOTCS B 3aBUCUMOCTH OT
KECTKOCTH KOJIEHYATOro Ba Jia.

[Ipu mepenumdoBkax BaloB KapOIOPATOPHBIX JBUTATENCH  YIAJSIOTCS
MOBEPXHOCTHBIE CJIOH M€K C HAKOMMUBIIMMHUCS yCTAJIOCTHBIMU MOBPEKICHUSIMH, a UX
HapalluBaHUE MPUBOAUT K pasrpy3ka HanOosiee HaNmpsLDKEHHBIX CIOEB METaia, YTo
CIIOCOOCTBYET BOCCTAHOBJICHHIO MX pecypca. i KoJeHYaThlX BajOB JU3EJIbHBIX
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JBUTATENe mnepenuiM@oBKON MOJHOCTHIO YAAIUTh HANPSKEHUE U TIPENIeTbHO
pa3pylICHHbBIE CJIOW METAJUIOB B 30HE TaJITeNIel MPAaKTUUECKH HEBO3ZMOXKHO, IO3TOMY
UX PECypc BOCCTAaHOBUTH HE YJAETCH.

[IImoHOYHBIN Ta3 3aBApUBAIOT B CPENI€ YIVICKUCIOrO ra3a W HAIUIaBJISIOT BCIO
meiky Baia npoBoiaokoit 081 2C unm 081'C tonmumnoi 0, 8... 1, 2 MM Ha mojryaBTOMAaTe
A-547Y wm IJAI-301 nns myromoit cBapku. dpe3epyroT MIMOHOYHBIC Ta3bl Ha
rOpU30HTaJIbHO-Ppe3epHoM cranke Ttuma OP82I. Jlnsg TodHOro pasMmelieHus u
0o0paboTKM mMa3za MNPUMEHSAIOT CcHeluanibHOe Mpucnocodnenue. KoHTpomupyioT
MOJIOKEHUE 1a3a OTHOCUTENBHO JUAMETPAIbHON IUIOCKOCTH M YIJIOBOE CMEILECHHE
OTHOCHUTEJILHO OCH MEPBOr0 KPUBOIIIUIIA.

Jlns ynopoyHEHHsI BajioB MPUMEHSIOT HaKaThlBaHUE TalTeNe poJuKamMu U3
TBEPJIOTO CILIABA.

YacToTra BpallleHUs1 KOJIEHYaTOro Bajia JoJKHA ObITh B mpezenax 40.., 60 muH
naBieHne ponukoB Ha ranrenu - 8000... 8500 H/m?; BpeMs ynpouHeHus (0OKaTKM) -
0,12 - 0,18 MuH; MOTHOE YNPOYHEHHE TalITeJIed Ha BCEX IIATYHHBIX IIEHKax
BBITIOJIHAIOT 3a 2,5 - 3,0 MuH.

HNuametp nedopmMupyroiero poiauka - 12 MM, yroji Konyca - 25° yroji 0onopHoro
KOHyca - 46°. Paauycsl 3akpyIVIEeHHSI pPOJIMKA COOTBETCTBYIOT MHHHMMAJIbHO
NOMYCTUMBIM  paauycam  raitenssM. JUiss  OpeaoTBpAIEHHsT  OCTATOYHOTO
nedhopMHUpOBaHUs Bajla OOKaThIBAHWE MPOM3BOJAT B TPHU-UETHIpE mepexona (1o
HECKOJIBKO IIEEK B. KaxAoM mepexoje). Cuily B KaxAOM NEpPEXOJie CO3Aal0T TaKUM
oOpasom, 4ToObl nedopmarus .Baja, 0Opa3oBaBIIasCsS 3a MPEIBLAYIIUN TEpPexos,
KOMIIEHCHpOBajach IpU TOCIEAYyIOIIeM IMepexoje. B pe3ynpTaTe IOCTUTaeTcs
coocHOCTh KopeHHbIX 1ieek 0, 01... 0, 03 MM, He TpeOyeTcs X0JIoAHAas MpaBKa Baja, a
MX CONPOTHUBJIEHUE-YCTANIOCTH NMOBbIAaeTcs Ha 55... 75 %.

2.7. BoccTtaHoBJIeHHe IeTaJIell THNIA «BTYJIKH

K saTomy Ki1accy OTHOCSITCS! TUITB3bI IIUJIUHPOB, BTYJIKH, KPBIIITKH MOAIIAITHAKOB
NEPBUYHOTO Bajla KOpOOKM Tiepenad, (iaHibl BajlOB KOPOOKW Tepenay, CTYIHUIIBI
KoJjec, Jamku auddepeHnnanon, BTyJIKH U Jap. Jleramu 3Toro kiacca gaiie BCETo
M3TOTABIMBAIOTCS W3 MOIAU(MUIIMPOBAHHOTO, KOBKOTO M CICIHAIBHOTO YYTYHA,
YIJIEPOJUCTBIX CTaJIEH.

B mpormecce skcmtyaranuu aeTany MOJABEPraloTCs MEXaHWYCCKUM Hary3kaMm U
JUTSI HUX OCHOBHBIMH BHJIaMH HW3HOCA SIBIIIOTCS KOPPO3UOHHO-MEXAHHYECKUN H
MOJICKYJIIPHO-MEXaHUUECKHM, KOTOPhIE XapaKTePU3YIOTCS CICAYIONMMHU SBICHUSIMU
- MOJIEKYJSIPHBIM  CXBaThIBAaHHUEM, TIEPEHOCOM  MaTepHuayia, pa3pylieHueM
BO3HHUKAIONINX BBIPHIBAHUEM YacTHII M 0Opa30BaHHEM MPOIYKTOB XHMHUYECKOTO
B3aMMOJICHCTBHS METajlJIa C arpeCCUBHBIMHU 3JIEMEHTAMH CpeJibl. BTynku paboTaroT B
YCIIOBUSIX TPEHUSI, KOTOPOE COMPOBOKAACTCS IIUKIUYHBIM U3MEHEHUEM TEMIIEPATYPhI
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Y HaJIMYUEM arpeCcCUBHOU CpPEIbI.

OcHoBHBIE 1e(hEKThI, XapaKTEpHbIE IS AE€TAJEl 3TOro Kiacca JAeTalled - H3HOC
BHYTPEHHHMX M HApPY>KHBIX MOCAJOYHBIX MECT MOJI MOJUIUITHUKK; U3HOC IIEEK MOJ
CaJIbHUKHW; U3UOCHI, 33 JUPbI, KOJIbLEBBIE PUCKU HA TPYIIHUXCS MOBEPXHOCTSX.

BHyTpeHHME U HapyKHbIE MOBEPXHOCTH 3THX JAETANCH, a TAKKE WX TOPIBI
SIBJISIFOTCST 0Q30BBIMU IPU MEXAHUYECKON 00padoTKe.

N3HOC oTBEpCTHIl MO MOAIIUITHUKY U IIEHKY IIECTEPHU, CATIBHUKNA YCTPAHSIOT
MTOCTAHOBKOM JIOMOJTHUTEIBHBIX peMOHTHBIX aetainen ([IP/]) - Brynok. Eciu e npu
BOCCTAHOBJIEHMM OTBEPCTUM MOJ MNOJUIMIHUKH U CAJIbHUKUA HCIHOJIb3YETCS
BUOPOAYTroBasi HAaIJIaBKa, TO OHU CHayaJla pacTavyMBaIOTCsl, HAILJIABJISIFOTCS B JIBa CJIOS,
a 3aTe€M pacTauuBaIOTCSA B COOTBETCTBUU C 33JIaHHBIM Pa3MEPOM.

Ecnm ke Ha getann MMeEIOTCS MIEHKHA, TO UX U3HOC MOXET YCTPaHSAThCS JIMOO
BUOPOyTOBOM HaruiaBKoOM (MexaHudeckas oOpaboTKa, HalJlaBKa M MeXaHW4ecKas
o0paloTKa ¢ mociaeayouuM nudoBanueM), 1100’ 3JIEKTPOKOHTAKTHON MPUBapKOH
CTaJIbHOM JICHTHI (LT OBAaHUE, PUBAPKA JCHTHI, TU()OBAHNE TOBEPXHOCTH JICHTHI)

Haunbonee xapakTepHOil 1eTalblO B KJIACCEe «IOJIbIE IIMIMHAPHD SIBISETCS TUIIb3a
LHUJTUHAPOB.

OcHoBHBIE ne(heKThI THIIb3: U3HOC 3€pKajla LIHIMHPA; U3HOC, U3BMEHEHHUE (POPMBI
U B3aUMHOIO PACIOJOKEHUS BEPXHEr0 W HUIKHETO YCTAHOBOYHBIX IOSICKOB
OTHOCHUTEJILHO OCH LIMJIMH/IPA; CKOJIBI U TPEIIMHBI JTH000ro pa3zmepa. U pacnonoxxenus;
OTJIOKEHUSI HAKUIIA HA MOBEPXHOCTH, OMBIBAEMOW BOJOH: OTJIOXKEHUS HAKUIU Ha
MOBEPXHOCTAX MOCAJOYHBIX MOSICKOB; KOPOOJIEHHE, OTKOJIbI, TITyOOKHE 3aQUpbl WIH
MOTEPsI HATSATa BCTABKYU TWIIb3bL. [Ipy HaIM4MK CKOJIOB MJIM TPEIIMH JIF0OOro pasmepa
Y PACMOJIOKEHUS TUIIb3bl BEIOPAKOBBIBAIOT.

Koppo3uonnbsii  u3Hoc #  AedOpMalMIi0 MOSCKOB THJIB3bl  YCTPAHSIOT
xKeynesueHueM  (mpenBapuTeNbHOE — IITM(OBAHHME, HAHECEHHE TOKPBITHS U
OKOHYATENbHOE NUIN(OBAHUE JI0 UCXOJIHOTO Pa3Mepa) WK INIa3MEHHBIM HAITbUICHUEM
C TIOCJIETY FOLITUM OTUTABJICHHEM TOKPBITHSA (TIpeABapHUTeNIbHOE NUTGOBAHNE, CTPYHHAS
00paboTKa, HECEHUE TMOKPHITHS, OIUIABICHUE TOKPBITUS KUCIOPOJIHBIM ILIAMEHEM,
OKOHYATENbHOE NITM(OBAHNE BOCCTAHOBJIECHHBIX MOSICKOB).

W3Hoc 3epkana LMIMHApA YCTPAaHAETCS pacTauMBaHUEM C TOCIETYIOIIUM
XOHMHI'OBAaHMEM 10/ OJIMH U3 PEMOHTHBIX pa3MepoB U nocrasoBkon JIP/I.

PacraunBanue ruiap3 MPOU3BOJAUTCSA MOJ OJIMH HU3 PEMOHTHBIX pPa3MEpPOB Ha
anMma3zHo-pactouyHoM cTaHke 2A78H pe3namu, OCHAIIEHHBIMH IUTACTUHKAMU U3
anp00pa wim TBepaoro ciiaBa DK6. Pexun» peszanus; momaya - 0,03... 0,05 Mmm/006;
ckopoctb pezanus - 80... 100 m /muH; rmybuna pezanus! 0,015... 0,2 mwm.

[Tocne .pactaunBaHus OTBEPCTHUE THIIL3bl 00pa0ATHIBAIOT HA XOHHHTOBAJIBHBIX
crankax 3I'833 u 3A83C-33. UepHoBOe XOHMHTOBaHHE NTPoU3BOAIT Opyckamu K3 1
OCT 1 K wumm anmasubimu Opyckamu ACO6MI1 100%-HOW KOHUEHTpaluu ¢
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coJiepkaHueM anma3oB B Opycke 3,5 kapata. UMCTOBOE XOHHWHTOBAaHHE .BEIyT
opyckamu K3M20CM1K wnu anmaszasiMu Opyckamun ACM20M1 100 %-nHo# KOH-
LEHTpalMi. XOHMHTOBaHHUE BEAYT MPHU PEKUMaX: OKpYx Hast CKOpocTs - 60 - 80 m/muH;
BO3BpATHO MOCTyMaTeabHas CKOpocTh -15 - 25 M/MuH; naBnenue Ha Opycku - 0,5 -1,0
MIla (uepHoBoe xonunroBanue) u 0,4 - 0,6 Mlla (uucroBoe); COX - xepocus;
MPUITyCK Ha YepHOBoe XoHuHTOoBaHHE -0,05 - 0, 07 MM, a Ha ynctoBoe - 0,01 - 0,03 mm.

2.8. BocctaHoBJieHHe pe3bObl

W3HOoMIeHHbBIE pe3b0bl B IETANISIX BOCCTAHABIMBAIOT CJICTYIOIIUMHU CIIOCOOAMH:

1)Hape3aHneM.pe3b0bl PEMOHTHOTO pa3Mmepa. V3HOIICHHYIO pe3b0y MPU STOM
YAANSIOT M Hape3aloT Ha Bajax pe3b0y YMEHBIIEHHOTO, a B OTBEPCTHSIX -
YBEIMUEHHOTO pa3Mepa. PeMOHTHBIE pa3Mepbl pe3bObl MPUBEACHBI B Ta0M. 5.

2)HaBapKOH ¥ Hape3aHWEeM pe3bObl HOPMAaIBHOTO, pa3Mepa. M3HoeHHY o pe3s0y
IIPU 3TOM YJAJISIIOT o0TaunBanueM Ha 1 mM. HaBapuBaroT ciioii MeTasuia ¢ IpUuIryCKOM
2...3 MM Ha CTOpPOHY. 3aT€M 3TO MECTO 0OTAYMBAIOT U .Ha HEM HAPE3al0T HOBYIO pe3b0y
(Tabmn. 7);

3)oCcTaHOBKOM pe3b0OBBIX POOOK;

4)yCTaHOBKOW CHHMpAJbHBIX BCTABOK. {1 ompeseieHus pa3MepoB pe3n00BOTO
COEIMHEHHS CO CIUPATbHOM BCTaBKOW PAacCUMTHIBAIOT pa3Mephl Pe3bObl B KOPITyCe
(puc. 3, 4), rae 3a UCXOHBIE IPUHUMAIOT pa3MepPbl pe3b0bI OoJITA.

Pacuets! BegyT no hopmynam:

d*=d®+2H/8)+2H - 2(H/8)

wim dp =d°+2H.mo H =0, 866 S.

tornad ¢ = d+1.7328S..

rze d p - pacueTHsIii pasmep pe3bObl B KopIyce (OCTalbHbIE pa3Mepbl Ha pHC.3)

Puc.3. Cxema K pacyeTy pa3MepoB pe3bOOBBIX CHUPATHHBIX BCTABOK

Pa3mepsbl npoduiis BUTKa BCTaBKU PACCUUTHIBAIOT, UCXO/IS U3 T€OMETPUUECKOTO
MOCTPOCHUS METPUUYECKON Pe3b0bl, B CEUEHUH KOTOPOM IMOJTydaeTcss poMo

PomOuveckuii mpodwib CcOHpambHOM BCTAaBKM TOJMYyYalOT W3  CTaJbHOU
npoBoJioku Kpyrioro ceueHuss X18HI10T myrem npokaTbiBaHus.
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HaBuBKy cipaibHbIX BCTABOK Ha PE3b00BYI0, TEXHOJOTUYECKYIO OTIPABKY BEAYT
ABYMsI CTIOCOOAMU: TIPU MTOMOITH (PHUIBEPHON ONPABKU U OTIPABKU C POJTHKOM.
K BbIOOpY crioco0a BocCTaHOBJIEHUS Pe3bOOBBIX OTBEPCTUU CIIEAYET MOJIXOAUTh
I GepeHIUPOBAHHO  HMCXOMAsl U3 Hamuuus Je(dEeKTOB, BUAA 3arpy3KH, TOJIIUHBI
CTEHOK JeTalu W T. JI, TeXHOJOrH4ecKMd MpOIEecC BOCCTAHOBJIECHHS pPE3bOOBBIX
OTBEPCTHUH BKJIIOYAET:
e jnedeKTaIuio pe3bOOBBIX OTBEPCTUI ITyTEM BHEIIHETO OCMOTPA JI PE3bOOBBIMU
KaJmOpamu;
® yjalieHUE U3HOILIEHHOM pe3bObl;
e CBepJIEHHUE 10 HEOOXOAUMOTO pa3Mepa;
® Hape3aHue pe3bObl B pACCBEPICHHOM OTBEpPCTUH (Ta01.6);
e BBEpTHIBAHUE PE3HOOBOM CIMPATbHON BCTABKU B JIETAJIb;
e ynajeHHe TEXHOJIOTHYECKOTO TOBOKA pe3600BOIl BCTABKHU;
® KOHTPOJIb BOCCTAaHOBJICHHOU PE3BHOBI.
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I''TABA 3. OBIIME TPEBOBAHUSA K O®OPMJIEHUIO TEKCTOBBIX
N TPAOUYECKUX JOKYMEHTOB

K texcroBeiM mokymentam mo ['OCT 3.1104-81 oTHOCSTCS JOKYMEHTHI, CO-
JiepKaliie B OCHOBHOM CIUIOLIHOW TEKCT MJIM TEKCT pa30ouThii Ha rpadsl. OOmme
TpeboBaHus K 0PopMiIeHUIO TeKCTOBBIX T0KyMeHTOB 1o 'OCT 2.105-79. Tepmuns! u
onpeneneHuss ocHOBHBIX noHsaTuil mo 'OCT 3.1109-82.

B TeKkCTOBBIX NOKyMEHTax, TEKCT KOTOpBIX pa30uT Ha rpadmbl, JOMyCKaeTcs
BBIICNIATH Pa3JIEIbl U MOAPA3IEIIbI.

HanmMeHoBaHMe pa3fesioB M MOAPA3/IEIOB 3alMChIBAIOT B BHJIE 3ar0JOBKOB U
[I0/13ar0JIOBKOB U, IPU HEOOXOAMMOCTH, TOAYEPKHUBALIOT:

[lox 3aroyioBKamMu W MEXIy pa3fenamMu U MOApa3AeiaMU CIIEIYEeT OCTABISTH
CBOOOJIHBIE CTPOKHU (OJIHY - JIBE CTPOKH).

[Ipu pa3paboTke TEKCTOBBIX JOKYMEHTOB B 3aBUCHUMOCTH OT THUIIA U XapakTepa
IPOU3BOJICTBA CJIEAYET MPUMEHSTh CIEAYIOIIME BHIBl OMNWCAaHUS Mpolecca:
MapuIpyTHOE, ONIEPALMOHHOE, MapIIPyTHO-ONEPALTUOHHOE.

[1pu 3anonHeHuit 6J1aHKOB TEKCTOBBIX IOKYMEHTOB, MOJyYaeMbIX TUIIOTPpadCKUM
CIoco0OOM, 3aMKUCh JAHHBIX CIEAYET BBITIOIHATH B HUXKHEHW 4aCTH CTPOKU BbICOTOM 8,50
unu 8,46 MM, OCTaBJIsIsl BEPXHIOIO €€ 4YacTh CBOOOAHOM /J11 BHECEHUSI U3BMEHEHUH.

3anucu He JOJDKHBI CIIMBATHCS C JIMHUSMU, NPOU3BOAUTH B TEXHOJIOTHYECKOU
MOCJIETIOBATEILHOCTU BBITIOJIHEHUSI OTEpalluy, MepexoioB, IpUeMoB padbor, ¢u3u-
YECKUX U XUMHUYECKUX MTPOIIECCOB.

Omneparuu cieayer HyMepoBaTh YUCIaMu psifia apudMeTndeckon nporpeccu (35,
10, 15 u T.1). Homyckaemcst k unciiaMm qo0asisATh ciaesa Hynu (005, 010,015 u 1.1.).

[lepexoasl cneayeT HyMepoBaTh YuciaaMu HaTypaiabHoro pana (1, 2, 3 u t.1.).

TekCTOBbIE TEXHOJIOTHYECKHE JOKYMEHTHI, B 3aBUCHUMOCTH OT BHJQ,J0J’KHBI
pa3pabaThIBaThCsl HAa COOTBETCTBYIOIIMX OyiaHkax. MHpopManuio clieqyeT 3anuchl-
Bath. Mo I' OCT 3.1104-81 cneayromuymMu cioco0amu:

MaITMHOMKUCHBIM (Iar nucbma 2,54 u 2,6 MM), pyKOIIMCHBIM - BBICOTa OYKB H.
udp o 'OCT 2.304-81, tunorpadckum, BeiuepUMBAHUEM OT PYKH, BEIYEPUNBAHUEM
Ha TpadonoCTPOUTENSIX.

OdopmiieHHbIC TOJTMHHUKY (OPUTHHAIIBI) JOKYMEHTOB, MOJJICKAIUX YUETy U
XPaHEHMIO, JIOJDKHBI YJIOBJIETBOPITH TPEOOBAHUSAM pPaA3IMYHBIX CHOCOOOB pas-
MHOXEHUS.

Tepmunbl, onpeneneHus, yCiIoBHbIe 0003HAYEHUS, HANMEHOBAHMSI, COKPAIIICHHUE
CJIOB U CJIOBOCOYETAHHM, MPUMEHSIEMBIX B JIOKYMEHTaX JOJKHBI COOTBETCTBOBATH
TpeOOBAaHMUSIM TOCYJAPCTBEHHBIX CTAaHAAPTOB U PYKOBOISIIMX HOPMATHBHBIX
TOKyMeHTOB ['occTanzapTa U 3anuchiBaThes B OJlaHKaxX 0€3 pa3bsiCHEHUH. Y CIOBHBIE
0003HaYeHUsT W TEPMUHBI, MPUMEHSIEMbIE B JIOKYMEHTaX, HE MPeayCMOTPEHHBIC
rocyJapCTBEHHbIMU CTaHAAPTaMH, HEOOXOIUMO MPUMEHSTH C 00s13aTEIBHOM CCHUIKOM
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Ha OTpaciieBble CTaHJAPThl CTaHAAPTHI npeanpustus. [Ipu ccpuikax Ha OoTpacieBble
CTaHJApPThl WM CTaHAAPTHI MPEANPUSATHS KOMHHM ATUX CTAHAAPTOB JIOJKHBI OBITh
MPUJIOKEHBI K KOMIUIEKTY TEXHOJIOTUUYECKUX JOKYMEHTOB IIPH IMepe/iaue ero Apyrum
NPEANPUATUSIM (OpraHu3aIusIiM) OTPACIH WIH NPEINPUIATUIMU JIPYTON OTPOCIIH.

HopMmokoHTposb nokyMeHTaiuu npousBoauTcs B coorsetcTBuu ¢ ['OCT 3.1116-
79.

MeTtposnoruueckasi 3KCIepTH3a PEMOHTHOW JTOKYMEHTAIlMU MPOU3BOIAUTCS IO
OCT 70.0001.198-82.

3.1 . TPEBOBAHUSA K TPAOUYECKUM JOKYMEHTAM

K rpaduueckum m300pakeHUSAM OTHOCSITCS 3CKU3bI HA HM3ACIUS WIM HX CO-
CTaBHbIEC YAaCTH, 3CKU3bl HA TEXHOJIOIMYECKUE YCTAHOBKU U MO3ULUHU, TEXHOJIOTHYE-
CKHE CXEMBbI (KHHEMaTUYEeCKUe, dJIEKTPUUECKUE, THAPABIMYECKHUE U T.I1.), TpaQUKU U
T.0. o 'OCT 3.1104-81.

I'padmyeckue n300pa>keHUst CIEAYeT BBINOJHATH C LEIbI0 HArJISIHOW M J0-
MOJIHUTENBHON HHPOPMAITIH K IOKyMEHTaM.

Ocku3bl clefyeT pa3pabaThiBaTh HA TEXHOJIOTMUYECKHE MPOIIECCHI, ONEpalui H
MEePEXOIbI.

DcKu3bl ciaenyeT' BBIIOJIHATh C COOMI0IeHnEM Macitada uiau 0e3 coOoaeHus
Mmacirada, HO ¢ IPUMEPHBIM COOJIIOJICHUEM MIPOMOPLUH, ¢ YKa3aHUEM ISl U3JIEIIHH,
COOPOYHBIX €TMHUIL U JeTalIel AIIEMEHTOB 00padaThIBa€MbIX MOBEPXHOCTEN U T.1I.

I'padmyeckue n300pakeHUs! CIEAYET BBIIOJIHATh C MPUMEHEHUEM UYEPTEKHOTO
WHCTPYMEHTA, JOIYCKAETCS BBIIOJIHATD N300paKEHHSI OT PyKH.

N3o0paxkath u3aenne Ha 3CKU3ax HEOOX0IUMO B paboueM MOJOKEHUH U3CTUS
Ha omepanuu. Ecmu scku3 m3genus pazpaboTaH K HECKOJBKAM OMEpalusM, I0-
MmycKaeTcsa u300paxkaTrb U3EINE Ha 3CKU3€ B HEpabOoUYeM MOJI0KEHHH.

N300paxeHust U3eausl Ha 3CKU3€ JIOJDKHBI COJIEP’KaTh pa3Mephl, MpeaesIbHbIC
OTKJIOHEHMsI, 0003HAUEHHUs IIEPOXOBATOCTH, 0a3, OMoOp, 3aKUMOB M yCTAHOBOYHO-
32)KUMHBIX YCTPOMCTB, HEOOXOJIUMBIX JIsl BBIMIOJHEHUS ONEpalui’ A KOTOPBIX
pa3paboTaH ICKU3.

Pasmepsl mipenenbHBIE OTKIOHEHHUS ClIEAyeT HAaHOCHUTh HAa W300pa)KeHHs IO
I'OCT 2.307~68 u I'OCT 2.308-79. O603Ha4yeHUs IEPOXOBATOCTH 00padbaTHIBAEMBIX
MOBEPXHOCTEHN U3JENHs ClieyeT HAHOCUTh Ha n3o0pakenus o 'OCT 2.309- 73.

O0603HaueHUs OMop, 3aKUMOB, YCTAHOBOUHO-3aXKUMHBIX ycTpoicTB 1o ['OCT
3.1107-81, cpencTB TEXHOJOTUYECKOTO OCHAIICHUS U T.M. CIEAYET BBIMOJIHATH B CO-
OTBETCTBUU C TpPeOOBaHUSAMH JCHCTBYIOIIMX TOCYAAPCTBEHHBIX U OTpacieBbIX
CTaHAapTOB.

K mokymeHTamM MapmpyTHOTO M MapuIpyTHO-OMEPAMOHHOTO OMUCAHUS J0-
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MyCKAeTCsl 3CKU3bl HE pa3pabaThiBaTh W NMPUMEHSATh COOTBETCTBYIOIIHME KOHCTPYK-
TOPCKHE JTOKYMEHTHI, 0(DOPMIICHHBIC B COOTBETCTBHH C TPEOOBAaHUSIMH CTAaHIAPTOB
ECK]]

Ha sckm3ax k omepamusiMm Bce pa3Mephbl I KOHCTPYKTHUBHBIC 3JIEMEHTHI 00-
pabaThiBaeMbIX MOBEPXHOCTEH YCIOBHO HyMepyroT apaOckumu nudpamu. Homep
pasMepa WIM KOHCTPYKTHBHOTO 3JIeMEHTa oOpabaThiBaeMOW MOBEPXHOCTH MPO-
CTaBJISIIOT B OKPY>KHOCTH JTUAMETPOM 6...8 MM U COEIUHSIOT C pa3MepHON WM BbI-
HOCHOW JIMHUEH, MPU ATOM pa3Mepbl, MpeleiabHble OTKIOHEHUS oOpadaTbhiBaeMon
MTOBEPXHOCTHU B TEKCTE COAEPKAHUS ONEPALMH W IEPEX0a HE YKa3bIBAIOT.

JlomyckaeTcsi B TEKCTE COJIEp KaHUE ONEpalMd WM Nepexoia, HOMEpP pazMepa
WJTM KOHCTPYKTHUBHOTO 3JIEMEHTA HE 00BOAUTH OKPY>KHOCTBHIO, Hanpumep "Pa3BepHyTh
orBepctue I, "Tounts kanaBky 2. Hymeparuto cienyet mpou3BOAUTh B HAIIPABICHUH
YacOBOM CTPEJIKU.

[Ipu ykazanuu HOMepa oOmepaluu CIAeAyeT HUCXOAUTh OT HAavYaJbHOW IUpPHI
orcuera. [Ipu BHIIOJHEHUH B OJHOM JOKYMEHTE HECKOJIbKHMX JCKH30B K Pa3HBIM
ornepauusM OJHOIO0 TEXHOJOTMYECKOTO MPOLEcca JT0MYCKAaeTCs CKBO3HAs HyMepalHs
00pabaTbIBa€MbIX MOBEPXHOCTEU MIJIM KOHCTPYKTUBHBIX 3JIeMeHTOB. [Ipu 3TOM HOMEpa
OJIHOM U TOM ke 00padaThIBa€MOM MOBEPXHOCTU WJIM: KOHCTPYKTUBHOTO 3JIEMEHTA,
BCTPEYAEMBIX B PA3HBIX OMEPALUSIX, MOTYT ObITh HEOTMHAKOBBIMH.

Texnuueckue TpeOOBaHUS CIEAYET MOMENIATh Ha CBOOOIHOM YacTH JOKYMEHTa
CIIpaBa OT U300pakeHusl U3/eaus niy oA HuM U uznarath mo ['OCT 2.316- 68.

Tabnuubl U TpaduKu, MOSCHSAIONINE N300pAKEHUE U3IEIHs, CIeAYeT TTOMENIaTh
Ha CBOOOJHOM YacTH JIOKYMEHTa CIIpaBa OT M300pa)xKEHUs U3CIUS U BBITIOJHATD IO
I'OCT 2105-79. Pasmeps! rpad TabauIl TOKHBI TIO3BOJIATH 3alUCh B HUX JaHHBIX C
HauOOJbIIIEH 3HAYUMOCTHIO B COOTBETCTBUM C MPUMEHSIEMBIMU KJIacCU(PUKaTOpaMu
TEXHUKO-3KOHOMUYECKON MH(pOopMaIInu.

[Tpu odopmnenun Tabnuir cieayer coOt0IaTh COOTBETCTBUE Pa3MEPHOCTH H
HAaUMEHOBAHUSA OT/CNbHBIX rpad aHanoruyHbIM rpadam nokymentoB ECT/I.

[TocTpoenue TaOnUIBI ClieyeT HAYMHATh C HIDKHEW YacTU TOJs JTIOKYMEHTa,
BBIJICP>KUBAsI 1Iar CTPOKU. Pasmephl, perinaMeHTUPYIOIIUE BBICOTY TOJIOBKU TaOJHUIIHI,
BBIOMPAIOT Pa3padOTUYMKKU JOKYMEHTOB, YUUTHIBAs yJA00HOE W TOJHOE pa3MEIleHUE
uH(popMaIuu.

[Ipu pa3paboTke cxeMbl YCTAaHOBKHM H3JENMs Ha ONEpALMH JIOMYCKAETCs MpH-
MEHSATHh YIPOIICHHOE W300pakeHne wu3Aenus O0€3 YyKa3aHus €ro OTICIbHBIX
KOHCTPYKTUBHBIX 3JIEMEHTOB, KOTOPHIE HE BIIUSIOT HA YCTAHOBKY M 3aKPETUICHUE
JICTaJIH.

N300pakeHre TEXHOJOTMYECKMX HalaJoK W YCTaHOBOK C HMHCTPYMEHTOM
CleAyeT yKa3aTh YIPOIIEHHO B IuiaHe. He BuauMbIe KOHTYphl MHCTPYMEHTA, 3a-
KpbIBa€MbIE IPYTUMH CPEJICTBAMH TEXHOJIOTMYECKOTO OCHAIICHUS (MJIM UX YaCTSIMU),
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B YIPOUIEHHOM M300paKeHUH YKa3bIBaTh HE CIIEIYET.

Ecnu n3zo0paxkenue u3aenus Ha 3CKU3E OTHOCHUTCS K HECKOJIBKUM OIepalusim
TEXHOJIOTUYECKOTO MpoIecca, TO HOMEpA ATUX ONepalui clelyeT yKa3blBaTh Hal
M300paKEHUEeM U3JIeTus U MoJYepKuBaTh. Jlomyckaercs He 3aluchiBaTh BCE HOMEpa
omieparui, eciu u3o0paxkeHue uzaenus Ha sckuze orHocutcs k 005,010,015 u 020
omnepaunmsaM, B 3ToM ciydae MoxHo 3anucats 005...020.

Ecin wa mone ana rpaduueckoi MHPOPMALUU COJAEPKHUTCS HECKOJIBKO OT-
JENbHBIX 3CKU30B Ui PA3IMYHBIX OINEpaluil TEXHOJIOTHYECKOTO Mpolecca, TO Haj
Ka)XJIbIM 3CKU30M CJIEJIyET yKa3aTh HOMEp Omepaluu U MOAYEPKHYTh.

Odopmiierre KapThl 3CKHW30B HE 3aBUCUT OT NMPUMEHSEMBIX METOJOB IPOCK-
tupoBanus. [Ipu pazpadorke KO rpady 3 oCHOBHOI HAIKUCH HE 3aMOTHSET.

OcnoBubie Hamnucu odopmisitor o ['OCT 3.1103-82, rpadsl 3anojHSAIOT B
COOTBETCTBHUHM C Ta011.6.1, TaHHOTO METOAMYECKOTO MOCOOMUS.
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I'/TIABA 4 ®OPMBbI U ITPABUJIA O®OPMJUIEHUSA MAPHIPYTHbBIX
KAPT

Bri6op, 1 ycraHoBieHrne o01acTd MPUMEHEHHUs COOTBETCTByomuX Gopm MK
3aBUCAT OT pa3padaThIBAEMbIX BUJOB TEXHOJOIMYECKUX MPOLIECCOB, IPOU3BOIATCS B
cootrBeTcTBHH ¢ 'OCT 3JI1102-81, I'OCT 3.1119-83; I'OCT 3J1121-84, I'OCT 3JIU 8-
82.

[Ipu mapuipyTHOM, ¥ MapUIPyTHO-OMEPALUOHHOM ONKUCAHUU TEXHOJIOTUYECKOTO
nporecca MK siBisieTcs OqHUM W3 OCHOBHBIX JOKYMEHTOB, HA KOTOPOM OIHACBIBAETCS
BECH IIPOLIECC B TEXHOJIOTHYECKOHN MMOCIEA0BATEIBHOCTH BBIITOIHEHUS OIIEPALIAM.

IIpn omepanmoHHOM ONHCAaHUM TEXHOJOru4ecKoro-npouecca MK Beimonsser
pOJIb CBOAHOTO TOKYMEHTA, B KOTOPOM yKa3bIBaeTcs ajpecHas uHpopmarus (HoMep
exa, ydyacrtka, pabouero MecTa, onepalyu), HAUMEHOBAaHUE OIepaluy, MEepeueHb
JOKYMEHTOB, NMPUMEHIEMBbIX IPU BBINOJIHEHUU OIEpally, TEXHOJIOIMYecKoe 000-
pyZloBaHHE & TPYAO3aTpPaTHI.

[TpaBuna odopmiienus dopm MK mo 'OCT 3. 1104-81. [Ins uznoxeHus: Tex-
HOJIOTMYeCcKuX mpoueccoB B MK HCHONB3YIOT croco0 3amoiaHeHus, MpU KOTOPOM
MH(}OpMaAIUI0 BHOCAT IMOCTPOYHO HECKOJbKMMHU THNAMU CTpok. Kaxmomy Tumy
CTPOKH COOTBETCTBYET CBOM cirykeOHbIN cuMBoiI o ['OCT 3.1118-82, mpuBeaeHHBIHM
B Ta011.10.1 7aHHOTO METOANYECKOTO OCOOUS.

[IpocTaHOBKa CITy>KEOHBIX CUMBOJIOB SIBIISIETCS 0053aTEIbHON, U HE 3aBUCHUT OT
IIPUMEHSEMOT0 METO/1a IIPOEKTUPOBAHMS JJOKYMEHTOB.

B kadectBe 0003HaueHHUs CITY>KEOHBIX CHMBOJIOB NMPHUHATHI OYKBBI PYCCKOIO
angasuTa,- NPOCTABJISIEMbIE TIEPE]l HOMEPOM, COOTBETCTBYIOIIEH CTPOKH, M BBINOJ-
HsIeMbI€ IPONUCHOM OYKBOi1, Hanpumep, MO1, A12 u 1.1.

[Ipu 3anonHeHry MHPOPMALIUKA HA CTPOKAX, UMEIOIIUX CIIy)eOHbI cuMBoia O,
CIeAyeT PYKOBOJICTBOBATHCS TpeOOBaHUSMM TocylaapcTBeHHbIX crannaptoB ECT/,
YyCTaHaBJIMBAIOLIUX MpaBUJia 3allCHU ONEpalil U MnepexoaoB. 3anuch WHQOpMaIH
CJIEAYET BBIIOJIHATH B TEXHOJIOTMYECKOU ITOCIEI0BATEIBHOCTH 110 BCEH JUIMHE CTPOKHU
C BO3MOXXHOCTBIO, TP HEOOXOAUMOCTH, MepeHoca UH(OpPMALIUU .Ha MOCIIEAYIOIINE
cTpoku. IIpu onepaniioOHHOM OINKUCAHUM TEXHOJOTHYECKOTO Iporecca Ha MK Homep
nepexo/ia CIeyeT NPOCTABIATh B HAYAJIE CTPOKH.

[Ipu 3anonHeHnn MHGOPMALIMKM Ha CTPOKAX, UMEIOIIUX CIy>KeOHbIM cumBoil T,
ClielyeT PYKOBOJICTBOBATHCS TPEOOBAHUSIMU COOTBETCTBYIOIIMX KJIACCH(UKATOPOB,
rOCy/IapCTBEHHBIX M OTPACJIEBBIX CTaHIAPTOB Ha KOJIWpOBaHHE (0OO3HAYEHHE) U
HAaMMEHOBAHME TEXHOJOTHYECKON ocHacTku. Mudbopmaruio mo mpuMeHseMoil Ha
OIepanuy TEXHOJOTMYECKOM OCHACTKE 3aIMCBHIBAIOT B CIEAYIOLIECH IOCIEN0BATENb-
HOCTH: TMPHUCIOCOOJIEHUS, BCIIOMOTaTENbHbBIA MHCTPYMEHT, PEXYIIUA WHCTPYMEHT,
CJIECAPHO-MOHTAKHBI MHCTPYMEHT, CHEUAIbHbIA HHCTPYMEHT, TPUMEHSEMbIN NpU
BBITIOJIHEHUHU CHIEU(DUYECKUX TEXHOJIOTHYECKUX MPOIECCOB (Orepaiuii), Hanpumep,
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IpU CBapKe, IITAMIOBKE U T.II., CPEACTBA U3MEPEHUSI.
3anuch CIEQyeT BBIIOJIHATH MO BCEH JJIMHE CTPOKU C BO3MOXKHOCTBIO, MpPHU
HE00XOIMMOCTH NIEpeHoca NH(POpMAIIMK HA TIOCTEAYIONINE CTPOKH.

Pa3znenenne muHpopManuii Mo KaXXAOMy CpPEACTBY TEXHOJIOTMUYECKON OCHACTKH
CJIEIYET BBINOJIHATH YE€pe3 3HaK «,». KonMuecTBO OJHOBPEMEHHO NPUMEHSEMBIX
€IMHHULl TEXHOJIOTUYECKON OCHACTKU CJENyET yKa3bIBaTh Mocie Koaa (0003HaueHNUs)
OCHACTKH, 3aKJIIOUUB B CKOOKM, Harpumep, ABBI™ xxxxxx.xxx (2) ¢pe3a nuckoBas.

3anonHATh UH(POPMALIMIO [T KaXA0M OIlepaly Mpyu MapuIpyTHOM ONHMCAHUU
no tumnam cTpok B MK dopmer 2, 16 u 1, 16 cnegyer mo 'OCT 3.1118-82 u 1a6:1.10.2
B CTpPOKH coO ciykeOHbiMu cumBojamu A, b, K, M, 0, T. B ciyyae oTrcyrcTBus
MH(pOpMaUU C KaKUM-JTMOO CIIyKEOHBIM CUMBOJIOM, 3alKMCBIBAETCS UH(POpMaLUs CO
CJIEYIOIIUM CITYKEOHBIM CUMBOJIOM IO MOPSAJIKY.

Ta6muma 10.1. Copepkanue wuHOpManuu BHOCHMOM B Tpadbl ¢GopM ¢
TOPU30HTAIIBHBIM PACIOJIOXKEHUEM T0JISI TOAILINBKU

O6o3HaueHne
CITy>KeOHOTO Nudopmanus
CUMBOJIA
A Howmep niexa, yuactka, paboyero Mecta, rie BbIIOJHSAETCS ONepalus.
B Kon, HaumeHnoBanue o60pyioBanus U HH(GopmMaIus mno
TN/ ITARATNATAN
Nudopmariust mo koMIieKTanuu u3aeaus (COOpouHON eTUHUIIBI)

K COCTaBHBIMH YACTSIMU C YKa3aHUEM HAUMEHOBAHUS JIeTaJIeH

COOpPOYHBIX €ANHUII, UX 0003HAYECHUM, 0003HAUCHUS MOIpa3ICICHUN,
OTKYJla MOCTYIAIT KOMIUICKTYIOIIHME COCTABHBIE YAaCTH, KOJIa

Nudopmanust 0 mpuMeHIeMOM OCHOBHBIM MaTepuase U UCXOJHON
3aroToBKE, MH(POpMaLHs O TPUMEHAEMbIX BCIIOMOTATENIbHBIX U

M KOMITJIEKTYOIIMX MaTepuajgax ¢ ykazaHneM HaMMEHOBAHUS U KOJa
Marepuaa, 0003HaUYCHUS MMOpa3IeICHUI, OTKYa MTOCTYIal0T

O Conepxanue omnepaimu (rmepexosa).

T NudopMmanust 0 mpuMEHsSIeMOM MPU BBHITTOTHECHUH OTICPAITHH

(V)
TAVIINTINATIIIIAOCT, OII NOITIQAO0OTIN O

[Ipy mapmpyTHO-ONEPAMOHHOM ONMCAHUU TEXHOJOIMYECKOTO Ipolecca

OYEPETHOCTh 3aMOJTHEHUS CIIYKEOHBIX CHUMBOJIOB MPOU3BOJIUTCS B 3aBHCHMOCTU OT
BUJIa OTIMCAHMS TaHHOU omepanuud. B y4eOHOM mporiecce UCToIb3yeTcs MapiipyT-
HO-OIEPAIMOHHOE OMUCaHue ¢ pa3paboTkoi 1..2 omepanMoOHHBIX KapT U KapT dCKU-
30B/Odopmiienne ocHoBHbIX Haamucedr mo ['OCT 3.1103-82 B COOTBETCTBUHU C
pazzaesioM "OCHOBHBIC HAAMKUCHU" TAHHOTO METOANYECKOTO MOCOOUSI.

[Tpu npumenenuun popm MK 117151 pazpaboTKH TEXHOJIOTHYECKUX MPOLECCOB MPH
MIPOU3BOJICTBE OIBITHOTO OO0pa3iia (ONMBITHOM TMAapTHUH) JOMYCKAETCS BBITIOIHSTH
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rpaduyeckue U300paKeHUsT U3eaui (JeTanei, COOpOYHBIX €AMHUII) WJIM TEXHOJIO-
TMYECKUX YCTAHOBOK HEMOCPEICTBEHHO Ha IOJIe JOKYMEHTA, B3aMEH KapThl ICKHU30B.
B sToMm cimyuae BceM cTpokam, 3aHATHIM rpadidecKuM N300paKeHUEM ITPHCBANBACTCSI
cinyxkeOnbIid cumBoI O.
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I''TABAS ®OPMbI U ITPABUJIA O®OPMJUIEHUSA OITEPAIITMOHHBIX
KAPT

OmnepallnoHHOE OMHCAHUE CIEAYET BBIMOJIHATH HA COOTBETCTBYIOMUX (hopmax
JOKYMEHTOB C NMPUMEHEHUEM KPaTKOW WM MOJHOM 3aluCU COJEpkKaHUS MO BCEM
orepanusM B TEXHOJIOTHYECKON MOCIEI0BATEIbHOCTH UX BBIMOJIHEHUS C YKa3aHHEM
NEPEXOJ0B U JJAHHBIX MO TEXHOJIOTHYECKUM PEKUMAaM.

[Ipu onucanum omnepanuil ciaeAyeT YKas3blBaTh: OOIIME JIEUCTBHUS IO
M3TOTOBJICHUIO UJIM PEMOHTY, XapaKTEpPHbIE 1JIs1 BCEH IPYIIbI W31l (UX COCTAaBHBIX
JyacTel); YCJIOBHbIE OO0O3HAUEHHUs HUCTHOJHUTENBHBIX  pPa3MEpOB, HMEIOLIUX
OKOHYATENbHBIN XapakTep Uil KaXKIOTO TMepexo/a; YCIOBHbIE 0003HAYCHUS
KOMIUIEKTYIOIIMX COCTABHBIX YacCTOUW M3/eNHs; O0IIUe TaHHbIC MO TEXHOJIOTHYECKUM
pekuMaM, BCIIOMOTAaTelIbHBIM MaTepuajiaM M T.I. JUIsl BCeW TPYyMmbl U3Aenuil (ux
COCTaBHBIX YacTei).

Jiist oneparmonHoro onucanus ucnoibiytorcst Gopmbel MK o TOCT 3/]118- 82
HoMepa: 1; 5; 1a; 16; S5a; 3; 3a; 36 HAa e AMHUYHBIC TEXHOJIOTHYECKHE MPOLIECCHI, U 2; 6;
la; 16; Sa; 4; 3a; 36 Ha TUIIOBBIE M TPYNIOBBIE TEXHOJIOTMYECKHUE npouecchl. [Ipumep
Ha ciecapHyto onepanunto npuseneH B I'OCT 3.1407-86 c.23.

MoXHO UCTI0JIb30BaTh (POPMBI ONEPAIMOHHBIX KapT HA TEXHUUECKUN KOHTPOJb
no I' OCT 3.1502-85; na onepanuu 06padotku pezanueM o 'OCT 3 1404- 86; na
onepauuu coopku mo FOCT 3.1407-86; na monyuenue nokpeituii mo I'OCT 3.1408-85;
npu HopMmupoBaHuu pacxoja marepuanoB o 'OCT 3.1123-84; na ucnpiTaHue 1o
I'OCT 3.1507-84 u T.10.

Ocuosuble Haanucu Beinonasrorcesa mo I'OCT 3. 1103-82 /CT COB 1800-79/

CnyxeOHble CHUMBOJIBI MCIIOJB3YIOT B COOTBETCTBMM ¢ Tads. 10.1. maHHOTO
METOINYECKOTO ITOCOOHS.

Jlannbie, BHOcUMbIE TIO mepexoaaMm B rpady "MHctpymeHT", nomyckaercs 3a-
MUCKHIBAThH C YYETOM CIEAYIOIINX COKPAICHHIH;

Y MOCJIEI0BATEILHOM MPUMEHEHUH OJHOTO KOJa MU HaWMEHOBAaHMS BO BCEX
nepexoaax OJHOM Omepalry MOJIHYI0 UHGOPMAIMIO O MPUMEHSIEMOM WHCTPYMEHTE
CIeAyeT YyKa3blBaTh TOJBKO JUIsl MEpeXoja, IJe OH. BIEPBbIE MNPUMEHSETCS, B
CIeAYIOIIEM MEPEeXoie B JaHHOU Tpude cleayeT 3auchiBaTh “TOXKE, Jajiee - KaBbIUKH,

IpU TOCJIEAOBAaTEILHOM MPUMEHEHUH WHCTPYMEHTAa OJIHOTO .KOJa M HauMme-
HOBaHMsI B Pa3HbBIX MEpexojaxX OJIHOW OIepalvu MPU MOBTOPEHUU 3alMCH COOTBET-
CTByIOIIEH MHGOPMAIIUN CIIEyeT NaTh CCHUIKY Ha HOMEp Tepexoja, IIe BIEpBbIC
MIPUMEHEH JaHHBIN UHCTPYMEHT HaIlpuMep, .cM. iepexon 1".

B mepexonme, rnme BhepBble NPUMEHEH [aHHBIH WHCTPYMEHT, JOIYCKAETCS
yKa3bIBaTh HOMEpa MOCIEAYIONUX MEPEXO0I0B, T/I€ 3TOT, MHCTPYMEHT IIPUMEHSETCH,
Harpumep, LI 11-250-0,05 (a1 nepexonon 3,5,8).
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[Ipu BKJIIOUYEHUH BEAOMOCTH OCHACTKM B KOMIUIEKT JOKYMEHTOB Ha TEXHOJO-
TMYECKUH Ipoliecc (ONepalyio) U OTPaKEHUE B HEM BCEro COCTaBa TEXHOJIOTHYECKOM
OCHACTKH B COOTBETCTBUH ¢ TpeOOBaHUSIMHU Ha MPUMEHEHUE KOJIOB, HANMEHOBAHUE U
000O3HAaUEHNE [JaHHBIX, JOMYyCKAaeTcsi M B JpPYruxX JOKyMEHTax (KapTe Tex-
HOJIOTUYECKOTO TpoIiecca U T.11.) JUIsl CTAaHAAPTU3UPOBAHHOTO HHCTPYMEHTA U CPEJICTB
U3MEPEHUM MPUMEHTh COKpallleHHYI0 (opMy 3ammcu, 0e3 ykasaHus 0003HAUuEeHHUs
COOTBETCTBYIOILIETO, CTaHAapTa, Hanpumep; [lonHas 3anuck: mranreHuupKyab LT
11 -250-0,05 TTOCT 166-80. Coxpariennas 3anuch: 111 11-250-0,05.

[Tpumep odopmnenus MK/OK cwm. B pa3gene 15.
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IJTABA 6. CUCTEMA OBO3HAYEHHUS TEXHOJOIMYECKOM
JOKYMEHTALIHU

Cucrema 0003HAYEHHSI TEXHOJIOTUYECKOM MTOKYMEHTAIIMU MpEeAHAa3HAuYeHa IS
0003HAaY€HNs KOMIUIEKTOB JIOKYMEHTAllMd Ha W3/eNus, KOMIUIEKTOB JOKYMEHTOB,
UMEIOIINX CaMOCTOSITEIBHOE IIPUMEHEHHE B OCHOBHOM M B BCIIOMOTaTEJIbHOM IIPO-
U3BOJACTBaX C IEJbI0 YHOpAJOuYeHUs yué€ra, OOpalleHHsT U HCIHOJb30BaHUs
MH(POPMAIIMOHHO-TIOUCKOBBIX cUcTeM. O0s13aTeIbHOMY 0003HAUEHUIO MOJJIEKAT:

-KOMIUIEKTBI JOKYMEHTOB Ha TUIIOBBIE U I'PYIIIIOBBIE TEXHOJIOTMYECKUE IPOLIECCHI
/ omepanuu / ¥ TEXHOJIOTHYECKHE UHCTPYKIINU;

-KOMIUIEKThl JOKYMEHTAIIMH, KOMIUIEKThl JOKYMEHTOB Ha €IMHUYHBIE TEXHO-
JIOTUYECKHUE TPOLIECCHI, MPUMEHSAEMbIE B CPEIHECEPUITHOM, KPYHMHOCEPUHHOM H
MacCOBOM THIaX IIPOU3BOJCTB;

-OTHEJIbHBIE BHJbI JTOKYMEHTOB, HMMEIOLUIUE CAaMOCTOSTEIBHOE IPUMEHEHHE,
npeaHa3HaYeHHbIE 1J1s1 0OpaOOTKHU CPEeACTBAMH BBIYMCIUTEIbHON TEXHUKH.

JUIs KOMIUIEKTOB JOKYMEHTAllMM Ha H3JeJIMe, KOMIUIEKTOB JIOKYMEHTOB Ha
mpoleccsl (omepanuii) U oTaAeabHBIX BUAOB qokyMeHToB o ['OCT 3.1201-85 ycra-
HaBJIMBAETCS CIEAYIONIAsl CTPYKTypa U JIMHA KOJOBOI0 0003HAUYEHHUS:

ITopsiiKOBBIA PETUCTPAIIMOHHBIA HOMED

KOI[ XapaKTCPHUCTHUKHN JOKYMCHTA
KOI[ ODFaHHSaHHH-DaSDa6OT‘{HKa

Jlis KoJoBOro 00O3HAYEHUs JOKYMEHTAIMM CIEAyeT NPUMEHSATbh apaOCcKue
udpst 0T 0 10 9.11ocne koma opranu3anuu - pa3paboTYUKa U KOJIA XapaKTEPUCTUKH
JOKYMEHTAIH CIIeAYyEeT MPOCTABIATH TOUKY.

[TopsinkoBbIe perucTpanMoOHHBIE HOMEpa JOJKHBI COCTOATH M3 MATH IUGP OT
00001 mo 99999. Homepa npucBanBaroTcs B Ipeaenax Koaa XapakKTEPUCTUKHU JOKY-
MEHTAINH U KOJa OpraHu3alluu-pa3padoTIrKa.

B nensx, cokpauienus 3anvucu nHpopmanuy no 0003HauYeHUI0 JOKYMEHTAIUH, HE
nojyiekanieit 00paboTke cpeCTBaMU BBIUMCIUTEIbHON TEXHUKY, TIEpEaud Ha Ipyroe
npeanpusTie (OpraHu3aliio) WIM Ha MUKPOPWIBMUPOBAHME, JOIYCKAeTCs He
MPOCTABIISITh KOJI OPTaHU3aIMHA-Pa3padoTIHKa.

YcranaBnuBaeTcs ciemyromas CTpYKTypa M JUIMHA KOAa XapaKTePUCTHUKU JO-
KyMEHTAIIUU:

By TeXHOIOTHYECKOro mpoiiecca N0 METOAY BBIIOTHEHUS

By rexHosmornyeckoro mnpoiiecca (onepamnun) mo Opranu3amm

BI/II[ TCXHOJIOTHYCCKOT'O AOKYMCHTA

[Ipn HEoOXOIMMOCTH yKa3aHMs, BHJA TEXHOJOTHYECKOT0 MeToAa (HauMeHO-
BaHUs OIEpaluu) B CTPYKTYpy OOO3HAUEHHS! XApaKTEPUCTUKH, TOKYMEHTalUU J0-
IIyCKAETCS BBOJWUTH JIONOJHUTEIBHBIA NMPU3HAK C YBEJIMYECHHEM JJIMHBI KOJIOBOTO
0003Ha4YEHHUs Ha JIBa 3HAKA.
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Ko xapakTepucTUKu JOKYMEHTALMK MPUCBAUBAET pa3pabOTUUK JOKYMEHTAIUU
mo Tabm.12.1; 12.2; 12.3. Koxg BHIa TEXHOJIOTHYECKOTO MeToja (HAaWMEHOBAaHUE
oTepannn) CAeAyeT MPOCTABIITH O OOMIEPOCCUUCKOMY KIIACCHU(PUKATOPY TEXHOJIO-
THYECKUX Ollepanuii MamHocTpoeHus u npudbopocrpoenue (OKTO) 121:

Ta6muma 12.1 Kojasl Buja TEXHOJIOTHYECKON JOKYMEHTAIIMU

Kong Bun noxymenrtamnuu

01 KoMIUIEKT TEXHOJOTHUECKOU TOKYMEHTAIHH

02 KoMIUIeKT JOKYMEHTOB TEXHOJIOTUUYECKOTO Tpoliecca (omeparmm)

10 [MapmpyTHas kapTta

30 |[KapTta 3CcKH30B ¢

25 [TexHoyioruueckasi MHCTPYKIUS

30 KomriekToBOUHas KapTa

40 BemomMoCTh, TEXHOJIOTHIECKHAX JOKYMEHTOB

41 |BenoMoCTh TEXHOJIOTHYECKUX MapIIPyTOB

42 BenoMpcTh OCHACTKY

43 |BemomMocTh MaTepHAIOB

44 BenomocTh aeTaneit (COOpOYHBIX €IMHUIL)

45 |BenoMocTh COOPKU U3ACIIHS

46 BemomocTh 000pydOBaHUS - . -

47 BenomocTth crieliiUpOBaHHBIX HOPM pacxojia MaTepHaIOB

50 [KapTa TeXHOJIOTHYECKOTO Mpoiecca

55 [Kaprta TnoBoro (rpynmnoBoro) T€XHOJIOTMYECKOTO Mpoliecca

57 [KapTta TUmoBoii (rpyImnoBoi) omnepainuu

60 |OnepannonHas kapTa

70 [TexHomornyeckasi BEJOMOCTb

72 [BemoMocTh omnepariuit

75 [TexHUKO-HOPMHUPOBOYHAs KapTa

77 BenoMocTh aeTalieii, H3rOTOBJIEHHBIX U3 OTXO40B

76 Bemomocts nedexranuu

80 [BemoMocTh neprkaresieil moAIUITHUKOB

6.1 TEXHOJIOI'MYECKASA JOKYMEHTANUA HA
BOCCTAHOBJIEHME JIETAJIEA

TexHOTOTHYECKYI0 NTOKYMEHTAIUIO CcleayeT O(QOopMIIsTh B COOTBETCTBUHU C
tpeboBanusamu ctanaaptoB ECKJ] u OCT. JIyis KOHKPETHOTO MPOM3BOJACTBA M JIJIS
TPYIIIBI TPOU3BOACTBA Ha BOCCTAHOBIICHUE JIETANICH IOKYMEHTAIIUIO pa3padaThIBatOT
no OCT 70.0009.005-05

Ha neranu BoccTaHaBivBaeMble IIEHTPAIU30BaHO,, HA TOTOYHBIX JUHUAX (I1JI)
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WIM CIEHMATM3UPOBAHHBIX y4acTKax cliefyeT ohOpMIIATh B BHUJIE€ €AUHUYHBIX HIIU
TUIOBBIX (TPYNIIOBBIX) TEXHOJIOTUYECKUX MPOLECCOB.

Ha peranu, BoccTaHaBIMBaeMble HE LEHTPAIM30BAHHO HA ydacTKax IpHU CIe-
[AAJIM3UPOBAHHBIX PEMOHTHBIX MPEANPHUATHSAX U YUaCTKAaX BOCCTAHOBJICHHMS J€TaJeH
MIMPOKON HOMEHKJIATYPhI IPEANPUATUNA HECTICIUATU3UPOBAHHOTO PEMOHTA, CIIETYET
UCIIOJIb30BaTh  TEXHOJIOTMYECKYI0  JOKYMEHTAIMlo,  pa3padaThiBacMyr0  Ha
BOCCTaHOBJICHHE TUIIOBBIX MIOBEPXHOCTEN, B aJITbOOMHOM HCITOJIHEHHH.

TexHOI0THYeCKyI0 JOKYMEHTAIMIO HA BOCCTAHOBJICHHE TUIIOBBIX MIOBEPXHOCTEM
ClIelyeT MPUMEHSATh COBMECTHO C PEMOHTHBIMU YEpPTEKaMU BOCCTaHABIMBAEMBIX
MTOBEPXHOCTEH COJEpkKAIIMMHU TEXHOJIOIMYECKUI MapLIpyT W yKa3aHue no Oa-
3UPOBAHUIO JeTanu. [Ipy 3TOM pEMOHTHBIN YepTEXK HMCIOJIb3YETCS KaK KapTa SCKU30B.

TexXHOIO0rn4eCcKy0 JOKyMEHTALMIO HA BOCCTAHOBJICHHE TUIIOBBIX IIOBEPXHOCTEM
cienyeT opOopMIISITh B BUJIE TUIIOBBIX TEXHOJIOTMUECKHUX IPOIIECCOB.

Knaccudukanusa tunoBeix noBepxnoctedt npuseaeHa B OCT 70.0009.005-85"
[Tpunoxenue 2 (UUIMHAPUYECKAS HAPY>KHAS, IUTUIEBAs U T.J11.).

Jlns pabouux MecT JomycKaeTcs pa3padaThiBaTh TEXHOJIOTMYECKYIO JOKY-
MEHTAalMIO B BUJIE ONEPALMOHHBIX KAPT U TEXHOJOTMYECKUX MHCTPYKIMI Ha pabouue
MECTa, TJI€ ONMKMCHIBAIOTCS BCE ONEPALUU B TEXHOJOTMYECKOM TOCIEN0BATEIbHOCTH UX
BBIIIOJIHEHUS U IPUMEHEHUEM ONEPALMOHHOTO ONMCAHUS.

TexHOI0orn4eckon JOKYMEHTALMM, NPEJHA3HAYEHHOM JUIsl CEpPUMHOrO BOC-
CTaHOBJICHMS NpHucBauBaerca jurepa «PA», Ha OCHOBaHMM PEMOHTHBIX UYEPTEXKEM,
uMeronux Jurepy "PA”.

KOMIIJIEKTHOCTh TEXHOJOTUYECKON JTOKYMEHTAllMW, YCTaHaBJIMBAETCs MO TalJl.
15.1.

Buibl, KOMIJIEKTHOCTH M TTpaBuiia 0QPOpMIIEHUSI TEXHOJIOTUYECKUX JOKYMEHTOB,
MIPUMEHSAEMBIX TIPH pa3pabOTKe TEXHOJIOTMYECKUX MPOLIECCOB Ha 00pabOTKy JeTaieit
Ha METAUIOPEXKYIIMX- CTaHKaX M CIEUUaJbHBIX YCTAHOBKaX C YHCIOBBIM
nporpammHubiM yripaBieHueM (UITY), nomkuel coorBeTcTBOBaTh TpeboBanusiMm ['OCT
3.1418-82.

Buja texHnonornueckoro nokymeHTa cienyet ykasbiBath o I° OCT 3. 1201 -85.
[Tpumepsl 0003HaUECHUS TOKYMEHTOB:

MapmipyTHas kapta BocctanoBiienus — 086094. 010000.00001 P

OnepanmonHas kapTa Mexanuueckoi 0opadotku ~ 086094,0110000.00001P

6.2. PASPABOTKA PEMOHTHBIX YEPTEKEH

PemonTHBIC uepTexu /6,..9/ pazpabaThiBatoTcs Ha J1eTaau (COOPOYHbBIC €TMHUIII)
U SIBISIETCA PabOYMMU KOHCTPYKTOPCKUMH JTIOKyYMEHTaMH, MpeIHAa3HAYCHHBIMU IS
OpraHU3alMA PEMOHTHOTO IMPOU3BO/ICTBA.

YTBepKICHHBIC PEMOHTHBIC YEPTEKHU SBISIIOTCS OOS3aTCIBHBIMU I BCEX
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OpeaupUsaTUid  (OpraHu3anuil) , 3aHUMAIOIIMXCS BOCCTAaHOBJIEHUEM, MPOBEPKON
KAauecTBa U UCIIBITAHUEM BOCCTAHOBJIEHHBIX JIETAJICH.

PeMoHTHBIE YepTekU, KaK MPaBUJIO, pa3paldaThIBAIOT MPEANpUATHS (OpraHH-
3alMM) [0 TEXHUYECKOMY 3a/IaHHI0 HAa TEXHOJOTMYECKHE MPOLECCHl U PEMOHTHBIE
YepTeXH [0 UCXOAHBIM JaHHBIM, COJAEpXAIIUM IEpeueHb JePEeKTOB C HX
XapaKTePUCTHUKAaMHU U PEKOMEHIYEMbIMU CIIOCOOAMH YCTPAHEHUS! HA OCHOBE:

HOMEHKJIaTypbl BOCCTAaHABIMBAEMBbIX JETAJIEH, YTBEPKICHHON B YCTAHOBICHHOM
HOpsAKE, WM NEPEeyHs JeTalel, COrJIaCOBAHHOIO C 3aKa3uMKoM ((pUHAHCHpYIOLIEeH
OpraHu3aluen);

-TEXHUYECKUX TpeOOBaHUU (YCIOBUI) HAa PEMOHT MAIIMH, JCHCTBYIOLIUX Ha
MOMEHT pa3pabOTKU PEMOHTHBIN YEPTEKEH,

-pabounx uepTexeil aeraneil Ha M3roTOBJIEHUE (IO COCTOSIHUIO HA MOMEHT
pa3pabOTKu uepTekel) WM YepTexel, CHATBIX ¢ HATYPHBIX JeTasiel (J1s1 UMIIOPTHOM
TEXHUKH),

YeprexaM, peHaA3HAYECHHBIM JUIsI CEPUITHOTO BOCCTAHOBJIEHUS IIPHUCBANBAECTCS
mutepa PA mo pe3synpTaTaM NpPHEMOYHBIX HMCHBITAHUA €IUHUYHBIX, THUIIOBBIX
(rpynnoBbIX) TEXHOJIOTMYECKUX MPOLECCOB WU MPU HATUYUU MOJIOKUTEIBHOTO 3a-
KJIFOYEHHUSI 00 ONBITHO-IIPOM3BOJCTBEHHOW MPOBEPKE CIIOCOOOB BOCCTAHOBIICHHMS
NETaIH, MPEAYCMOTPEHHBIX PEMOHTHBIM YEPTEKOM B COOTBETCTBUU C THUIIOBBIMH
TEXHOJIOTUYECKUMHU MPOLECCAMU BOCCTAHOBJICHHS TUIIOBBIX [IOBEPXHOCTEM.

®opma 3akmroueHus npuseaeHa B OCT 70.0009.006.-85. PemMoHTHBIE YepTEXHU
BBITIOJIHAIOT B COOTBETCTBUH ¢ TipaBuiamu, ycranoBiaeHHbIME ['OCT 2.604-68.

Tabmuua 16.1 Ilopsanok 3amonHeHuss rpad OCHOBHOM HAAMUCH PEMOHTHOIO

yeprexa
Ns Conepxanue rpadbl
rpadbl
1 Pa3zpaboTunk qoxkymeHTa
2 [IpoBepsronuii (3aB. OTAEIOM, 3aB. CEKTOPOM U T.1.)
3 3aBeAyIOIINI TOJIOBHBIM-TEXHOJIOTHYECKUM OT/IEJIOM,
nmabopaTopueit
4 3aB. 6a30BBIM OTIETIOM CTaHAAPTHU3AIMN B 00JIACTH
BOCCTAHOBJICHUS
3) HopmoxkoHTpons opranuzanuu (IpeanpusITHs) - pa3paboTynka
6 PykoBoauTens opranuzanuu (MpeanpusaTus) - pazpadoTyuka

PemoHTHBIE uepTeXu BBIMONHSIOT Ha; Juctax ¢gopmara A2. [lpu 3Tom u30-
OpakeHre BOCCTaHABIMBAEMOM JIETaM, CIICIIU(PUKAIINIO, TEXHUUECKHE TPeOOBaHUS U
TaOJIMITy KaTErOPUHUHBIX Pa3MEpPOB HEOOXOIMMO, BBITIOJHATH Ha TIEPBOM JIUCTE, a
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BUJIbI, pa3pe3bl, ceyeHus, TaOiauIly AedEeKTOB JOMYCKAeTCs pa3MellaTh Ha Moce-
TYIOIIUX JIUCTaX.

JlommyckaeTcsi BEIIOJHATh PEMOHTHBIE YEPTEXKHU Ha JIMCTaX APYTuX (PopMaToB 10
I'OCT 2.301-68, Ho He 601ee popmara Al.

Ecnu npu BoccTaHOBIIEHMM .HEOOXOAMMO BBECTH JIOMOJHUTEIBHBIC JETANIN/TO
PEMOHTHBIN YEPTEK BHITIOJIHSIOT Kak COOPOYHBIM.

Ha peMOHTHBIX yepTexkax CILUIOIIHON TOJICTOM OCHOBHOM JIMHUEN BBITOIHSAIOTCS.
MOBEPXHOCTH, MOJJIEKAIINE BOCCTAHOBJIEHUIO, U IOBEPXHOCTH, KOTOPHIE B MPOLIECCE
BOCCTAaHOBJICHUS OyayT oOpabaTteiBaThCsi. OCTaNbHYIO YacTh H300paKCHUS
BBIMNOJIHSIOT CIUIOITHOM TOHKOM JTMHUEH.

Pazmep mpudta HOMEpOB mMo3uUd, Ie()EKTOB,, OYKBEHHBIX OO0O3HAUCHMI
JIOJDKEH OBITh B TOJTOpa pasza OoJblle, yeM pazMep udp pa3MepHBIX-YUCEN, MPU-
MEHSIEMBIX Ha TOM K€ PEMOHTHOM YEPTEXKE.

O06o3HayeHHe IMIEPOXOBATOCTH, TBEPAOCTU TOBEPXHOCTH, TMIOJS JOIMYyCKa,
NpEAEIbHBIX OTKJIOHEHWA HAa PEMOHTHBIX YEPTEXKaX JOJKHO BBIMOJHATHCA B COOT-
BeTcTBUHU ¢ TpeboBanusimu 'OCT 2.307-68, 'OCT 2.303-79, 'OCT 2.309-73. ’'OCT
2.310-68, 'OCT 2.320-82,

[IpaBuia BeIMoSHEHUS crieU(UKALMI TOKHBI COOTBETCTBOBATH TPEOOBAHUSIM
I'OCT 3.604-68 u I'OCT 2.108-68. Ilpu pa3paboTke pPEMOHTHOrO YepTexa Ha
cOOpOUHYIO, EIMHUILY B CHEHU(UKAIUIO TOJDKHBI ObITh 3alTMCaHbl JI€Tal, KOTOPHIE
MOJIBEPraloTCs BOCCTAHOBIICHUIO, JTOTIONHUTEIBHBIC JETalM, a TaKKe JeTanu/ Moj-
nexarue 3ameHe. [Ipu aToM Marepuan feTanei, BXOAAIIUX B COOPOYHYIO €IUHHUILY,
YKa3bIBaIOT B Tabnuie cnenrdukanuu B rpade "HaumenoBanue”.

OO6o3HaueHNE PEMOHTHOTO 4YepTeka JOJKHO COOTBETCTBOBATH 0003HAYCHUIO
pabouero yeptexka ¢ fobaBneHueM mudpos, yctaHoBieHHBIX ['OCT 2.604-68.

TexHuyeckre TpeOOBaHUS H3JAraloT.Ha TMOJIE PEMOHTHOTO 4YepTeka Haj oc-
HOBHOW HAJIMUCHIO, TPYIIIIUPYSI BMECTE OJJHOPOIHBIC U OJU3KHUE IO CBOEMY XapaKTepy
TpeOOBaHMsI, B CICAYIOMICH MOCIEA0BATEIbHOCTH:

e TpeOOBaHMs, NPEIbABIAEMblE K TEPMUYECKON 00pabOTKE M K CBOMCTBAM
MaTtepuralia BOCCTaHaBIMBAEMOM IeTaIH;

® pa3Mephl, MpeaeibHbIE OTKIOHEHUS pa3MepoB, (GOpPM U ,,B3aMMHOTO PacCIio-
JIOKEHHUS TTOBEPXHOCTEN U T I1.;

e TpeOOBaHMS K KAYECTBY MTOBEPXHOCTEM,IIOKPHITHIO U OT/IEIIKE;

® 3330pbl, PACMOI0XKEHUE OTACIIbHBIX AIEMEHTOB KOHCTPYKIIUU;,

® YKa3aHUsl O MAPKUPOBKE U KIICHMEHUU;

® MpaBuia TPAHCIOPTUPOBAHUS K XpPAHCHUS.

e 0coObIe YCITOBUS DKCILTyaTalluH;

® CCHUIKM Ha JpPyrue€ JIOKYMEHTHI,. COJEpXKallhe TEeXHUYEeCKHue TpeOoBaHUS,
pacrpoCTpaHsIONIMECS HA JAHHOE, U3/IeJIUe, HO HE ITPUBE/ICHHBIC HA YepTEkKaX.
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6.3 .Pa3pa0doTka TeXHOJOrH4eCKHX MPOIEeCcCOB PEMOHTA JieTajiel

[Tocne mpoBeneHust 00IIEro aHanu3a, OMHCAHUS JETalH, e€ YyCIOBHM padOThI
JiepednciaeHuss AeQEeKTOB CTYACHT MPUCTYMaeT K pa3paboTKe TEXHOJIOTHYECKOH
nokyMeHTaiuu. CHauajna Ha KapTe 3CKU30B (CM. MpuiioxkeHuel) BbluepuuBaeTCs
ACKMU3 JETalld, Ha KOTOPOM 0003HAYaloTCs U MPOHYMEPOBBLIBAIOTCS HA CHOCKAaX Te
MOBEPXHOCTH WJIN JIEMEHTHI, [I€ BO3MOXKEH U3HOC, IIPU 3TOM Ha 3CKU3€E HE HAHOCATCS
pa3Mepsl 3TUX TOBEPXHOCTEM.

Crnegyrommm 53TanoM sBisieTcss pa3paboTka KapTehl Aedexkranmum (cM.
npwioxenue 2). B neBoili kojoHke (HOMep nedexTa) MpPOCTABISMIOTCS HOMEpa
nedpexroB u3 KO, a B cnenyromieil KooHKe JaETcsi MOAPOOHOE OnMucaHue AeQeKTa,
Harpumep: "M3HOC WEHKHU HapyKHEro MOAIIMITHUKA"," U3HOC WIIA TIOBpEKAEHUE Ooiee
2x HUTOK pe3rObl M8".Crienyromas BepTUKaIbHasi KOJIOHKA (HOMUHAIBHBIA pa3Mmep)
3aroyHgeTCd MH(pOpManeil 0 HOMUHAJIBHBIX 3HAUEHUSAX U JIOMyCKax Ha pa3Mepax,
YCTaHOBJICHHBIX 3aBOJOM-U3TOTOBUTEJIEM.

Kononka (pa3mep, A0mycTUMBII 0€3 peMOHTa) 3aIl0JIHAETCS HA OCHOBE JIaHHBIX
HOPMAaTHBHOM JOKYMEHTAllMM Ha PEMOHT JaHHOM Mapku aBToMoOwis. Eciu
YKa3aHHbIE 3HAYEHUS OTCYTCTBYIOT, MOKHO UX Ha3HAYUTh CAMOCTOSITEIbHO HA OCHOBE
MHpOpMaMUM 1O AHAJOTMYHBIM MOJENSM JMOO  paccuuTarh IO BEIMYHHAM
JOITyCTUMBIX 3a30pOB(HATATOB).

TouyHOE W KOHKPETHOE Ha3BaHUE HWHCTPYMEHTA WM IPOYUX CPENICTB
nepeKTauy TPUBOJUTCS B CIEIYIONIEH KOJOHKE. JTO MOTYT OBITb MHUKPOMETPHI,
IITAaHTCHIMPKYJIX , HYTPOMEpHl ,[JaJKUe€ M pPE3bOOBbIEe KaauOpbl, MarHUTHBIE
ne(EeKTOCKOMbI, Jynbl 2X W 4X KpaTHOro yBenudyeHus. Jlis yHUBEpCAIbHOIO
MHCTPYMEHTAa  OOsA3aTENbHBIM  SIBJSIETCS  yYKAa3aHME pPa3MEPHOro  JIMara3oHa
uHCcTpyMeHTa. Eciam Haimuume pgedexkra BO3MOXKHO 0€3 WHCTpyMEHTa (Hamp.
pa3pylIeHHE WY sIBHAS TPEIIMHA), CIIEAYET ClIeTaTh YKa3aHUe O BU3YaJbHOM OCMOTPE.
Ccbuiky Ha HOMep ['OCT-a, OCT-a wim TY U3roToBUTENsT MHCTPYMEHTA HAJO
npuBecTy B KoJioHke "Koj cpencTtB KoHTpos".

Kononka "3akiarodyenue" NODKHA COJEPKATh CBEACHHUS O CIIOCOOE pEeMOHTA
J€TaNnl, KOTOPbIA MOKHO BBIMOJHUTH, B JAHHOM MPEANPUSITAU MO JaHHOU
MOBEPXHOCTH. JMOO yKa3aHHUS O BBIOPAKOBKE B CIy4aeT HECOOTBETCTBHUSI OCOOBIM
npuBeACHHBIM 37ech ke TpeboBanusM. lIpodeccust paboTHHKA, MPO3BOIAIIETO
nedeKTaluio, ero pa3psia U CBEJIEHUS O TPYAOEMKOCTH MPUBOAATCS B IBYX Ipa- BBIX
KOJIOHKAX.

OaHuM M3 caMbIX OTBETCTBEHHBIX MOMEHTOB B pa3paloTKe TexIpolecca
peMOHTa sIBJsieTCS paboTa HaJ MAapPUIPYTHON TEXHOJIOTMYECKOH KapToi
(npunoxkenue 3).Ilepen HayasioM 3TOro 3Tama CTYAEHT JOJKEH B MOJHOM OOBEME
NpeiCcTaBUTh ce0e BeCh TEXHOJOTUYECKHH Mpollecc, MPUBSA3aB €ro K pealbHbIM
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ycinoBusiM ipoektupyemoro ATII, mpu4ém Haj0 MBICIEHHO MPEACTaBUTh ce0e cXemy
MepeMeEIlCHUS AeTaneil BHyTPH MPOU3BOICTBEHHBIX YYaCTKOB.

Pa3paborka MapmipyTHOM KapThl HAUMHAETCS C 3aMOJHEHUS KOJOHOK B
BEpPXHEU 4acTu JOKYMEHTA, I/Ie COJIEPKUTCS HHPOpMAIUs O MaTepuase JeTaiu ,Bece,
KATAJIOXKHBIA HOMED.

B nepBoii BepTHKagbHON KOJIOHKE JAETCS HOMEP OIepaluu B TPEXIU(PpoBOM
dopmate (005, 010, 015 u T.1.). Bo BTOpYyI0 KOJOHKY BHOCSTCS HaMMEHOBAHUE
omepauuu (TOKapHasi, TEpMHUYECKas, ciecapHas, cOOpouHas W T.I.) M KpaTKoe
ONKCAHUE BBINOJIHAEMBIX pPadOT, Hamp.'Moika jaeTajied B MOEYHOW MamuHe"
,'mmndoBKa IIATYHHBIX IIEEK TOJ PEMOHTHBIM pa3mep".B ciydae, ecnu
TEXHOJIOTUYECKOe O00OpyJOBaHME, Ha KOTOPOM TeX .IPOLECC BBINOJIHSIETCS,
PaCIOJIOKEHO B Pa3HBIX MOMEIIECHUAX, HEOOXOIMMO B YHCIIO ONEpaluil BKIIOYHUTH
"TpaHcnopTHy0".

B crnenytonmx AByX KOJOHKaX MPUBOJIUTCA MH(POpPMAIUS MO 000pYAOBAHMIO,
OCHACTKE, TMPHUCIIOCOOJICHUSIM U HMHCTPYMEHTY, MPUMEHSEMBIM B TEXIIpoIlecce,
coaepkalas CBEACHUS 0 UX MOJICIISIX, TUIIAX, pa3Mepax, u Homepax, [ OCTax, OCTax,
160 00 ux HectaHAapTHOM u3rotoBieHun B ATII. 3aHeceHre TaHHBIX B OCTAJIbHbBIC
KOJIOHKM MPOBOAMTCS HA OCHOBAHUM PACUYETOB TPYJAOEMKOCTH JIMOO MO CIIPABOYHBIM
CBEJCHUSIM.

OnepanMoHHble KapThl (MPHIOKECHUES) 3ANOJHAITCI  HA OJAHY WIH

HECKOJIbKO ONEPALM MO COIIaCOBAaHUIO ¢ KOHCYJbTaHTOM. Kapra cocraBiseTcs Ha
KaXIyto pa3pabaTbiBaeMy0 TEXHOJOTHYECKYIO ornepaluio. B BepxHue rpadax kapTbl
3aHOCATCSA CBEIEHHUS M3 MapIIPYTHOM KapTbl, COAEpKAIUE HaANMEHOBAHUE U HOMED
JeTand, HauMEHOBaHWE omnepaluu U e€ HOMep, HaMMEHOBaHWE O0OpYyIOBAHMS.
HwxH1ue KONOHKM comepKaT HOMEp KaXIOTO NEepeXoaa, M3 KOTOPBIX COCTOUT
omepauus, CyThb KaXKJIOTO TIepexojla C MOAPOOHBIM ONHCAHUEM JEHUCTBUN
ucnoaHutens. Ocoboe BHUMaHKE HaJ0 0OpaTUTh Ha U3JI0KEHUE MPUEMOB KPETJICHUS
JeTany, OCOOCHHOCTH HCIIOJIb30BaHHUA HMHCTpyMmeHTa. Komonka'coaep:kanue
nepexoja" JOJDKHA COAepKaTh HWHGPOPMALMI0O O TEXHOJOTUYECKUX pexUMax
o0opynoBaHus (00OPOTHI IIMUHJIENS, BEIMYUHBI TPOJIOJIBHBIX U MOMEPEYHBIX MOJad,
CBapOYHbIE TOKH, TEMIIEPATyphl B Me4aX, KOHIEHTPALUSIX MOIOIIUX PaCTBOPOB M MX
coctaBax B %).B Tperbeil, mATON M ceIbMON BEPTUKAIBHBIX KOJOHKAX YKa3bIBaeTCs
BCA HMH(pOpMALMS O JETajsX, MCIOJb3YyEeMbIX B XOJI€ OIepalid, UWHCTPYMEHTE U
OCHACTKE C MOJPOOHBIM ONMMCAaHUEM WX HaumMeHoBaHui, pasmepa ,I'OCTos, OCTos,
TVY. B nocnennen KOJIOHKE YKa3bIBACTCS ONEPALMOHHOE BpEMs Ha OJIHY AETalb.
AHaOTUYHO OTEpaIrMOHHON KapTe paspadaTrsiBacTcs "BegomocTh onepanuii
TeXHU4ecKoro KoHtTpoJs' ([Ipunoxenue 5),HO 3TOT JAOKYMEHT OJMH Ha BcCe
omepanMu, ONMCAaHHbIE B MAPLIPYTHOU KapTe. HenmpeMeHHbIM yCI0BUEM IUISI 3TOTO
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JOKYMEHTa SABJISIETCS TOAPOOHOE OINHUCAHWE DOTAaloOB KOHTPOJS, BEIUYUHBI
KOHTPOJIUPYEMBIX TAPAMETPOB U MPOIEHT BHIOOPKHU

CrnegyrommM 3TanmoM  pa3pabOTKH  TEXIpoliecca SBISETCS — 3allOTHCHHE
"Benomoctu o0opynoBanus''u'' Begomoctu ocHacTku' B KOTOpPbIe BHOCUTCS BECh
Habop 000OpyI0BaHMS, OCHACTKH, NMPUCIIOCOOICHUN U MHCTPYMEHTA, MPUMEHSIEMBIX B
pa3paboTaHHBIX TIOKYMEHTaX. B ciydae HEeBO3MOXKHOCTH MPUMEHEHHUS CTaHIapTHOTO
000py/OBaHUS M OCHACTKH CJEAyeT NPEAyCMOTpPeTh pa3paboTKy IPOEKTa
«HectangaptHoro» win « OpuruHaIbHOTOY.

B koHIle peMOHTHOIO pa3jesia IUIJIOMHOI0 MPOeKTa (KYpCOBOI0 MPOEKTA)
NPUBOAUTCH PACYET TEXHOJIOTHYECKUX PEKMMOB ONMCAHHON ONEepalMy U pacyeT
HOPM BpPeMeHH Ha BbINOJHEHHbIEe PA00THI 10 PEMOHTY

[IpuBenéHHas B cxema pa3pabOTKH TEXHOJIOTHYECKOTO IMPOIecca MOXKET OBITh
IPUMEHEHA W JUISI PEMOHTHBIX BO3JICMCTBUI, CBSI3aHHBIX C 3aMEHOW Y3JI0B WU
nerajgeii. B aTOM cimydyae Hamo0 HCIOIB30BaTh (POPMBI  MapIIPYTHBIX Kapr,
OTIEPAIlMOHHBIX KapT, BEJAOMOCTH OCHACTKM W OOOpYyJIOBaHHUSI U BEIOMOCTH
KOHTPOJIBHBIX ONE€panuii

['paduyeckas yacTh MpoeKTa MOKET BKIFOUATH B CE0sI TEXHOJIOTHYECKHUE ICKU3bI
K omepamusM, Ha KOTOPBIX MNPOUJLIIOCTPUPOBAHBI (parMeHThl O0OpYJIOBaHUS M
OCHACTKH, PEMOHTHBIC YEPTESKH JeTajael, COOPOUHbIEC YePTEKHU Y3JIOB C Pa3MEPHBIMU
IETISIMH, a TaK)Ke OOIIHE U Y3JI0BBIE CXEMBI COOPKH.
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IIpuioxkenue: KoOMIIJIEKT JOKYMEHTOB Ha TEXHOJOTHMYECKHUNM IIPOIIeCC
BOCCTAHOBJIEHUSA aetajied aBToMoomias KAMA?3
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IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON YUeOHOM JIMTEPATYPHI,
HEe00X0AMMOii 17151 0CBOCHUSA M CHUIIMHBI

OcHoBHas aUTEpaTypa

1. Mutpoxun, H. H. PeMOHT u yTwiu3anus Ha3eMHBIX TPaHCHOPTHO-
TEXHOJIOTUYECKHUX CPEJICTB: OpraHu3als U TeXHoJoruu: yueOHuk nist By3oB / H. H.
Mutpoxun, A. II. IlaBnoB. — Mocksa: U3narensctBo IOpaiit, 2024. — 571 c. —
(Beiciiee obpasoBanme). — ISBN 978-5-534-13279-3. — TekcT: »7eKTpOHHBINA //
Oopasoarenphas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/539939
(mata obOpamenus: 11.04.2024)..

2. OCHOBBI TEXHOJIOTHH IMPOU3BOJICTBA M PEMOHTA TPAHCIIOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTUYECKUX MAIllMH W KOMIUIEKCOB: ydeOHoe mocobue / coctaButenu H. U.
FOmenko, A. C. BomukoBa. — CtaBpomnosip : CK®Y, 2015. — 126 c. — Tekcr:
ANEeKTPOHHBIH  //  JlaHb:  2neKkTpoHHO-OmMOMMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/155070. — Pexwum gocTyma: ajis aBTOpHU3. OJIb30BATEIICH.

3. JIabapos, /1. b. Texunueckoe 00CIIy>KMBaHUE U PEMOHT TPAHCTIOPTHBIX CPEJICTB
: yuebHoe nocooue / JI. b. Jlabapos, C. H. JlymHOB. — 2-¢ u31., nmepepad. u aA0m. —
Vnau-Ya5 : bypsarckas ['[CXA um. B.P. @ununnosa, 2022. — 138 c¢. — Tekcr :
ANeKTpoHHbI //  Jlaub : o2neKTpoHHO-OuMOnmoreyHas cucrema. —  URL:
https://e.lanbook.com/book/284264 (nata oOpamienus: 24.08.2023). — Pexum goctyna:
IUISl aBTOPU3. MOJIb30BaTENEH.

JlononHurtenbHasa IurepaTypa

1. Komuun, B. C. VYmpaBineHue KauecTBOM TEXHUYECKOTO OOCTYKMBaHUSA U
PEMOHTa KOJIECHBIX TPAHCIOPTHBIX cpeacTB : yueOHoe nocooue / B. C. Komuun, 3. B.
I'op6ynoBa. — Upkyrck: UPHUTY, 2017. — 100 ¢. — TekcT: a5mekTpoHHbIH // JlaHb:
aJIeKTpOHHO-O0nbmmoTeuHas cucrema. — URL: https://e.lanbook.com/book/164042. —
Pexum nocryma: st aBTopu3. M0OJIb30BaTENIEH.

2. DKcIutyaTaiuys Ha3eMHbBIX TPAHCTIOPTHO-TEXHOJIOTHUECKUX CPEJICTB: yUCOHUK: B
2 gactax / cocraButenu A. I'. XKnanos [u ap.]. — Camapa: Caml ' YIIC, 2019 — YacTs 1
: HamexHOCTh, MOHTaX, CHCTEMAa TEXHUYECKOTO OOCITY)KUBAHUSI, PEMOHTA U TEXHOJIOTHUS
CepBHUCA HAa3eMHBIX TPAHCIOPTHO-TEXHOJOTHYecKnx cpeacts — 2019. — 214 ¢. —
TekcT: anexTpoHHbld // Jlanb : »nexkTpoHHO-OMOMMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/145832. — Pexum mocTyna: ajis aBTOPHU3. MOJb30BaTEIICH.

ITepunoauka

1. 5 koneco: orpacieBoii )xypHaia. URL: https://5koleso.ru. - Tekcr: 3J1eKTpOHHBIH.

2. Bectnuk Cubupckoro rocyIapcTBEHHOTO  aBTOMOOMIIBHO-IOPOKHOIO
YHUBEPCUTETA: HayunsbIii PELIEH3UPYEMBIN JKypHaI. URL:
https://vestnik.sibadi.org/jour/index. - TekcT: 2IeKTPOHHBIH.
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[Tpunoxenne 1

3aBeayroniemMy Kapeapor TpaHCIOPTHO-
HHEPreTHUECKuX cructeM YeOoKcapcKoro
uHcTUTyTa (hrsnana) MoCKOBCKOTO
MOJIUTEXHUYECKOTO YHUBEPCHUTETA

CTyJCHTa
rpymnmna
Te.

3as1BJICHHUC.

HpOHIy 3aKpPCIIUTh 3a MHOM TCMY KYPCOBOI'O IIPOCKTA

«

»

110 ANCHUIIIINHC
«

».

U HAa3HAYUTh PYKOBOAUTCIICM

CryneHr / /
(ToAmnHCH) (®UO crynenra) (mata)
PykoBomuTenb / /
(moanuck) (®UO crynenra) (nata)
3aBenyromiui Kapeapoi / /
(moxnuck) (®HO 3aB. kapenpoii) (mata)

56



[Tpunoxenue 2
MHHHUCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM
OEJEPALIUN ®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPEXKJEHUE BBICHIEIO OBPA30OBAHUS «MOCKOBCKHI
MNOJIMTEXHUYECKHWH YHUBEPCUTET» YEBOKCAPCKHU HHCTUTYT (®PUJIUAJ)
MOCKOBCKOI'O HOJIMTEXHUYECKOI'O YHUBEPCUTETA

Kadeapa TpaHCIOpTHO-2HEPreTHYECKHE CHCTEMbI

KYPCOBOMU ITPOEKT
IO JUMCHHUIIJIMHEC « PeMOHT HA3€EMHBbIX TpaHCIIOpTHO-TeXHOJIOFI/I‘le(:KI/IX CpeI[CTB»

HanmMeHoBaHuEe TEMbI

Per.Homep Beimonnun :

CTYJIEHT ____ Kypca, IpYIIIIbI
dbopmbl 00yUeHUS
no cnenuanbeHocTh 23.05.01 Hazemnsie TpaHcmoj
TE€XHOJIOTUYECKUE CPENICTBA

®.N1.0.
JlomymieHa k 3amure Hayunsliit pykoBoauTENb:
« » 202 .
JOJKHOCTb, 3BaHHE
MOIUCH ®.1.0.
3amura KypcoBoii paboThI:
Onenka
Jata « » 202 .

[Toanuce Hay4YHOTO PYKOBOJUTES

Yeboxkcapsr 202__T.
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[Tpunoxenue 3
OT3bIB PYKOBOJIAUTEJIA
HA KYPCOBYIO padoTy

Crynent
Kadenpa TpaHciopTHO-?HEPTe€TUYECKUE CUCTEMBI
HampaBnenue moAroToBKu (CenuaIbHOCTh) U MPOGUITH (CTICITHATH3AITHIS )

HanmMmeHoBaHUE TEMBI:

PykoBoaurens:

JIOJKHOCTB, 3Banue, ©.1.0.

1. AKTyanpHOCTh TEMBI KypCOBOT'O MPOEKTa

2. CoOTBETCTBHE IMMOJIYYCHHBIX PC3YJIbTATOB 3aj4BJICHHBIM LCJISAM U 3aJladaM

3. XapaKTepuCTHKA UCITOIH30BAHMUS B MPOCKTE UCCIIEA0BATEILCKOTO HHCTPYMEHTAPHSI
(ananuza, CMHTE3a, CTATUCTUKO-MATEeMaTHIECKON METOI0JIOTHH, TTAKETOB MPUKJIIATHBIX
IPOrpaMm H T.I1.)

4. CrereHb CaMOCTOSITEILHOCTH TIPH paboTe Hal KypCcOBOM paboTOM
(caMOCTOSTEILHOCTD U3JI0KCHHS M 0000IIICHUS MaTepHalia, CaMOCTOSTEIbHAs
WHTEPIPETANHsI IOTYYEHHBIX PE3yIbTaTOB, 000CHOBAHHOCTh BEIBOJIOB)

5. Ouenka opopMiieHUs MPOEKTa B COOTBETCTBUU C TPEOOBAHUSIMHU, COAEPKAIIIUMUCS B
MeTroanuecKkux yka3aHUsX 10 BBIIIOJHEHHUIO KypCcOBOM paOOThl, pa3pab0TaHHbIX U
YTBEPKJICHHBIX Kadeapon

6.3aMeudaHus IO MOJATOTOBKE U BBINIOJHEHHUIO KYPCOBOTO IMPOEKTA

7. KypcoBoii MPOEKT COOTBETCTBYET MPEABSIBIISIEMBIM TPEOOBAHUSAM U MOXKET OBITH
PEKOMEH0BaHA K 3alUTe

8. Onenka

« » 202 . /

(mozxmucs paciu@poBKa MoAMUCH
PYKOBOIHUTES)
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