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BBEJAEHUE

Llenp co3maHusi HACTOSIIMX YKa3aHUM - 1aTh CTYJEHTaM MOJAPOOHYIO METOAMKY
IPOCKTUPOBAHUS, 3a0CTPUTh BHHUMAHWE MPOCKTAHTOB HA CaMbIX BaXKHBIX 3aJ1ayax,
MIPOTPECCUBHBIX TEXHOJOTUAX BOCCTAHOBIEHHS W PEMOHTA JETalei, y3J0B U
arperatoB aBTomoOmied. Ilocobue HamucaHo C y4eToM OIbITa OpPTaHU3alUUd U
POBEICHUH PEMOHTHBIX padoT Ha npeanpusaTusx Yysamickoit PecyOmuku.

B mpunokeHusx K mocoOuo NaHbl CIIpaBOYHBIE U HOPMATHBHBIC MaTepUabl,
HEOOXOAUMBIE JUIsl IPOEKTUPOBaHUsA. Tak Kak 1MmocoOue He NMPEeTEHAYEeT Ha IMOJIHOTY
0XBaTa BCEX BOIIPOCOB, KOTOPHIE MOTYT BO3HHKHYTh IPU IIPOCKTUPOBAHHM, B HEM
yKa3aH CIHUCOK Y4YeOHOW M CHpaBOYHOM JIUTEPATYPhl, a TAKXKE HOPMATHBHOU
JOKYMEHTAIMH, U3 KOTOPBIX CTYAECHTHI MOTYT IOYEPIHYTh HEJOCTAKOLIUE CBEACHUS.

B mocobun npuBeneHbl pacyeTHble (OpPMyJbl, CHOPABOYHBIE U HOPMATUBHBIE
JaHHBIE, IPUMEPBI OTAENbHBIX PACUETOB, 00pa3Ilbl BHIMOJIHEHUSI HEKOTOPBIX YacTel
npoekTa (popMbl) - BCE 3TO JOHKHO OKa3aTh HEOOXOAUMYIO MPAKTUYECKYIO, TOMOILb
CTYJICHTaM.

PaGora Ham KypcoBod pabOTOM 1OJKHA CHOCOOCTBOBATH JalIbHEHUIIIEMY
Pa3BUTHUIO TBOPUYECKOW MHUIMATUBBI CTYJAEHTOB B PELICHUH TEXHUYECKUX BOIPOCOB,
MPUYYUTh TOJIb30BAaThCA TOCYJAPCTBEHHBIMU CTaHAApTaMHU, CIOPABOYHOH W
TEXHUYECKOW JUTEPATypol, MpUy4daeT K CaMOCTOSITEIbHOM paboTe, TOTOBUT K
BBITIOJIHEHUIO BBIMYCKHOM KBAIM(UKALTUOHHOU pabOTHI.

KypcoBas pabota moMoraer BbISIBUTh U YKPEIUTh 3HAHUSI CTYJIEHTOB, KOTOPBIE,
yK€ KaK CHELUAJIMCThl, PYKOBOJIUTEIN JOJDKHBI PEIIaTh MPAKTUYECKUE 3a/1add 110
IUTAHUPOBAHUIO OPTaHU3AIMU PEMOHTHOM CITy>KObI, BHEJAPEHUIO MEPEAOBOI TEXHUKH

M TCXHOJIOT'MH Ha aBTOTPAHCIIOPTHBIX IPCAIIPUATHUAX.



I'JIABA 1. METOJIUKA BBIINOJHEHHUSA KYPCOBOM PABOThHI

Bo BBemeHMM HEOOXOIMMO II0Ka3aTh pOJIb aBTOTPAHCIIOPTA B PEIICHUU
HApOJHOXO3IMCTBEHHBIX  3a7ad, cTpaHbl. Cleayer OTMETHTh  IOBBIIICHUC
TEXHOJIOTMYECKOI'O YPOBHS aBTOPEMOHTHOTO IPOM3BOJACTBA, MEXaHHM3AMH U
aBTOMATH3AIlMA IPOU3BOJICTBEHHBIX TIPOIECCOB, B TOM 4YHCIIC NPHUMCHCHHUE
COBPEMEHHBIEC IPOrPECCUBHBIC TEXHOJOTHH PEMOHTa M BOCCTAHOBIICHHUS JETajCH,
y3JI0B M arperatoB aBTOMOOMJICH.

BBenenue ciemyeT-yBsa3aTh ¢ TEMOM MPOEKTa, 00beM HE JOJKCH IPEBHIIIATh
2-3 cTpaHuIbl. MaTepuall 1S BBEACHUS MOXKHO HAalTH B METOAMYECCKUX YKa3aHUSIX
IO MPEJMETY, OCHOBHOH JINTEPATYPHI, a TAK)KE B TICPUOAMICCKOM IMeUaTH.

OCHOBHBIC BOIMPOCHI, Kacaloluecs KypCOBOTO MPOCKTUPOBAHHUSA IO PEMOHTY
aBTOMOOMJICH, JOJDKHBI OBITh MPOPa0OTaHbl B MPOIECCE HM3YUYCHHUS CICIHATbHBIX
JTUCIMILIAH, TIPH BBIMOJHCHHH JTA0OPAaTOPHBIX M MPAKTHYECKHX padoT, a TaKkke
IOJIyYCHHBIC HAaBBIKH M YMEHHUS B TICPHOJ IPOXOXKICHHUS IPOU3BOICTBEHHBIX
MIPAKTUK Ha aBTOPEMOHTHBIX HPEIIPUITHSAX,

KypcoBast pabora sBISCTCSA 3aBEPIIAIOIIMM JSTallOM H3YYCHHUS JaHHOTO
IpeIMEeTa U CTaBUT Mepe] CTYACHTAMU CIICIYIONIUE 3a]auu:

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

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

. NPUBUTh HABBIKKM TIOJIb30BAHUS CICHUAIBHOW JIUTEPATypor mpu
PEIICHUH KOHKPETHBIX BOIIPOCOB;

° MOJITOTOBUTH CTYACHTOB K BBITIOJHEHHIO JIUTIJIOMHBIX ITPOSKTOB.

B KypcoBBIX TpOeKTax IO MPEAMETY CTYACHThI JOJDKHBI YYUTHIBATH
HEOOXOINMMOCTb:

° UCIIOJIB30BaHusl HauOoJiee palMOHAJIBHBIX METOJOB OpraHU3allMd H
yIOPaBICHUS IPOU3BOJACTBOM II0 TEXHHYECKOMY OOCIY)KHBAHUIO M PEMOHTY

aBTOMOOMIIEN;



o aBTOMATU3alMs W MEXaHM3aUus TPYAOEMKUX IPOU3BOACTBEHHBIX
IIPOLIECCOB;

o IPUMEHEHUE COBPEMEHHOW TEXHOJOTHH PEMOHTA M BOCCTAHOBIICHHUS
JI€Tajeid, y3JI0B M arperaroB aBTOMOOWJIEH, a TaKK€ BBICOKOIPOH3BOIAUTEIBHOIO
TEXHOJIOTUYECKOT0 000PYI0BaHUSI, UHCTPYMEHTA U OCHACTKHU, a TAaK)Ke U300pETCHHUI;

o pa3pabOTKu HEOOXOJUMON TEXHUYECKOW JOKYMEHTAllMu Ha pabodyem
MECTE,  CIOCOOCTBYIOIIEH  HMHTEHCU(UKAIMM  TMPOU3BOJACTBA .U POCTY
POU3BOJUTEIFHOCTH TPYyJa HA MPOECKTUPYEMOM NPEANPHUITUU, YYACTKE WIH
OTJIEJICHUU

B 3aganuu, BbIIaBa€MOM CTYJE€HTaM, YETKO (hOpPMYIUpPYETCS Ha3BaHUE TEMBI,
Hanpumep, «Pa3paboTaTh TEXHOJOTUYECKUM MPOIECC BOCCTAHOBJICHUS TOJOBKU
0sioka aBToMOOMIIs» MM «Pa3zpaboTaTh TEXHONOrMYECKUMU Mpouecc cOOpKM Hacoca
TUPABINYECKOTO YCHIIUTENS PYJIEBOTO YIPABICHUS] aBTOMOOWIISD .

Tematuka KypcoBOW pabOThl JOJDKHA OTBEYaTh OCHOBHBIM TOJIOKCHHUSIM
Kypca, OBITb TECHO YBSI3AHHOW C KOHKPETHBIMHM 3aJa4aMH PEMOHTHOIO
IPOU3BOJCTBA, YUYUTHIBATh pPa3BUTHE TEeXHHUEcKoro mnporpecca. Kypcosas paborta
JOJDKHA BKJIIOYaTh pPa3pabOTKy TEXHOJIOTMYECKOTO TPOLEecca BOCCTAHOBIICHHUS
neTanu, COOpKHU WM pa300pKHU arperata aBTOMOOUIISA.

PekomeHnnyeTcsl cienyrone NpuMeEpHbIe TEMAaTUKA KYypPCOBBIX ITPOEKTOB IIO
MpEeAMETY:

1. Pa3paborarh TEXHOJOTHYECKHUM IPOIECC BOCCTAHOBJICHUS neranu «Ban
Benomblid  KIIII, aBTOMOOWIS (nmedeKThl: M3HOC IMIEEK M IMOCAJOYHBIX MECT TOJ
HOJIIUITHUK).

2. PazpaboTaTh TEXHOJIOTHYECKHUI MTPOIIECC BOCCTAHOBIIEHUS JIeTanu «I 0JIOBKU
0JIOKa IWJIMHIPOBY JBUTATENsl aBTOMOOWIIS (IE€PEKTh: TpelMHbl Ha pyoOallke,
KOpOOJIeHUE TTOBEPXHOCTH MPWICTALOITICH K OJIOKY, NU3HOC OTBEPCTHH MO CBEYH ).

3. PazpabotaTh TEXHOIIOTMUECKHI MPOIECC BOCCTAHOBIICHUS neTanu «Ban
BropuuHbiii KIIIT aBTrOMOOWIS (IedeKThl: M3HOC MEepeAHeil MIEeHKH, W3HOC Pe3bObl
M30x1, u3HoC 1IeHKHN 1o 33AHUNA TOIIUITHUK).

4, P33pa6OTaTI> TEXHOJIOTUYECKUM mpouecc BOCCTAHOBJICHUA JCTalIn



«Konenuatslil Bam» nBuratens (IeeKTbl: U3HOC IEEeK KOPEHHBIX U MIaTYHHBIX, U3HOC
OTBEpCTHUH BO (pi1aHIIe).

5. Pazpaborarhb TEXHONOTMYECKHWM TMPOLECC BOCCTAHOBJICHUS  JCTaIU
«Konenuatslil Ban guratens (IeQeKTbl: U3HOC 1IEeK, U3HOC OTBEPCTHM BO (iiaHIie).

6. Pa3paboTaTh TEXHOJOTUYECKHI MPOIECC BOCCTAHOBJICHHS JCTAIW IIATyHA
neuratenst MA3 (aedexTsl m3rud u CKpydMBaHUE IIaTYHA; 3aUPhl HA MOBEPXHOCTH
OTBEPCTHSI HJKHEW TOJIOBKH IIaTyHA).

7. Pa3paboTarh TEXHOJIOTMYECKUN MPOLECC BOCCTaHOBIEHUs netanu «Kaprepa
KIIIT» (medexThl: M3HOC OTBEPCTUS O] MOMIIMITHUKKA BEIYIIETO Bajia, TPEUIMHBI B
Kaprepe).

8. Pa3paboTarth TEXHOJOTMYECKHH IPOIIECC BOCCTAHOBJICHHS AeTanmu «bioka
UIMHAPOBY» ABUTATENS (1e(EKThl: U3HOC MOCATOUYHBIX MECT IO THIb3Y; TPEUIUHBI
Ha CTEHKE BOJSIHOM pyOalllKi; U3HOC THE3]T BKJIAIBIILIEH).

9. PazpaboTaTh TEXHOJOTHMYECKH TMPOLECC BOCCTAHOBJICHUSA JCTalU
«PacnpenenutenbHOro Basiay (1ePEeKThl: H3HOC KYJIauKOB; H3HOC OMOPHBIX IIEEK).

10. PaspaboTaTh TEXHOJOTHYECKHH MPOILECC BOCCTAHOBICHUS JETaIH
«IToBopoTHOrO Kynaka» (nedeKThl: U3HOC OTBEPCTUH MO IMKBOPEHb; U3HOC IICHKU
IOJ1 MOIIMITHUK).

11. Pa3paboTarh TEXHOIOTHYECKUH MPOLIECC BOCCTAHOBIICHHUSI aBTOMOOUIIBHBIX
IIUH.

12. Pa3zpaboTaTh TEXHOJOTUYECKUM MPOIIECC HA PEMOHT BOJSHOTO paaraTopa.

13. Pa3paboTaTh TEXHOJIOTHYECKHUI ITPOIIECC HA PEMOHT aMOPTH3aTOPOB.

14. Pa3zpaboTaTh TEXHOJOTUYECKUI MPOIIECC HA PEMOHT aKKyMYJISITOPOB.

15. PazpaboTaTh TEXHOJIOTUUYECKHUH MTPOIIECC HA PEMOHT T€HEPATOPOB.

16. Pa3zpaboTaTh TEXHOJOTUYECKHI 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. PazpaboTath TEXHOJIOTHYECKHUI 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'USI BOCCTAHOBJIEHUS JTETAJIEH

2.1. Mcxonnblie naHHbIE

B texHonornueckor 4acTu KypCOBOrO MPOEKTA B COOTBETCTBUU C 3aJaHUEM
pa3pabaThiBaeTCsi TEXHOJOTMYECKUM TPOIECC Ha BOCCTAHOBIICGHHUE JI€TaJIH.
Pa3paboTka TEXHOJOTMYECKOrOo TMpoIlecca 3aBUCUT OT HCXOAHBIX JIAHHBIX,
3aKJa/JbIBAEMbIX B pa3pabaThIBa€MbI Mpollecc, MPeXIe BCEro. OT MPOTPaMMBbI
PEMOHTHOTO MPEINPUATHS.

Kaxnas neranb omkHa ObITh. BOCCTAHOBIIEHA C MUHUMAJIbHBIMU TPYIOBBIMH
3aTparaMd TpU OOECTICUCHHH MAaKCHMAaJbHOTO CpOKa CIYXKOBI JIeTaau TOCIIe
pEMOHTa. Dro BO3MOXHO MPU PAIMOHAIBHBIX CHOCO0AaX BOCCTAHOBJICHMS JI€TAJIM.
3nech cienyeT y4uThIBaTh, YTO OJIMH M TOT € CMoco0 ycTpaHeHusl NedeKTOB B
Pa3HBIX CIIy4asiX MOKET UMETh pa3Hblid dPPEeKT B OpraHu3aiiy mpou3Bo/ICTBA.

JIns NpUHATUA TEXHUYECKH TPaMOTHOTO PELICHUS, MPU ONUCAHUHM HUCXOITHOU
uH(pOopMaI HEOOXOIUMO:

- omucaTh OCOOCHHOCTHM KOHCTPYKIIMU JeTalu (Marepuall, TEPMHUYECKYIO
00paboTKy, IEPOXOBATOCTh U TOYHOCTH 00PaOOTKH, 0a30BbIE TOBEPXHOCTH);

- OomnMcaTh yCJIOBHsS pabOTHl JeTadu B y3Jlie (arperare), ykazaB BHUJ TPEHUS,
KOHTaKTHbIE HArpy3KH, 3HAKOIIEpEMEHHbIC, Harpy3KH, YCUIUS, PACTHKEHUs, U3ruoa,
CXKaTHsl, BO3MOXHbBIE U3MEHEHHUS CTPYKTYPbI, arPECCUBHOCTH CPEABI U IIP.;

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

BBITIOJIHUTH PEMOHTHBIN YEPTEXK ACTAIIH.

PemonTHBII uepTex (mpunoxenue 1) Boimonnsercs B cootBerctBun ¢ ECK/ u ¢
yuetom mpaBwi, pernameHtupyeMblx ['OCT 2.604-68 «PemoHTHBIE 4YepTE)RM».
Mecrta Ha getanM, MOMJIECKAIIME BOE - CTAHOBJICHUIO, BBINOJHSIOTCS HA YEPTEKE
CIUIOLTHOM OCHOBHOW JIMHUEW, OCTaJbHbIE HW300paKEHUS - CIUIONTHOM TOHKOM
JINHUEH.

Ha peMoHTHBIE UepTexax, MpeaebHbIE OTKIIOHEHUSI Pa3MEpPOB MPOCTABIISIIOTCS
B BHUJIE YMCJIOBBIX 3HAYCHUH, TUOO B BUJE YCIO0BHBIX 0003HaueHuit H7, H9, P6, K6 u
T. IT.), PAJIOM C KOTOPBIMA B CKOOKaxX MOMEIIAIOT UX YHMCIIOBBIC 3HaUeHUs, Jlomycku
Ha cBOOOnHbIE pa3Mephl 14, 15 u 16 KBaTUTETOB MPOCTABIAIOTCS HAa PEMOHTHBIX
YepTekKax ¢ OKPYIIICHUEM JI0 AECATHIX JOJIEH MUJLUIUMETPA.

Ha pemoHTHBIX uepTexkax (3a HCKIIOYEHHEM YEpTeKeil Ha BHOBb
M3TOTaBIMBACMbIE JIETaT U COOPOYHBIE €IUHUIIBI) H300paXKaIOTCA TOJHKO T€ BUJIBI,
pasMepbl W CEYEHUM, KOTOpbIe HEOOXOIUMBI IJi TPOBEJACHUS BOCCTAHOBJICHUS
JIeTaau Uil COOPOYHOM €TMHUIIBI.

Ha deprexe, meranu, BOCCTaHABIMBAEMOW CBAPKOMW, HAIUIABKOW, HAHECEHUEM



METAJTIONOKPBITHUS PEKOMEHAYWCS BBIITOJTHATh ACKU3 MOATOTOBKHU
COOTBETCTBYIOIETO y4aCTKA JETAIN K PEMOHTY.

IIpy npumeHeHHM CBAapKW, MAaWKW HAa PEMOHTHOM YEpPTEXKE YKa3bIBAKOTCS
HaNMEHOBAaHHE, MapKa, pa3Mepbl MaTepraia, UCIOJIb3yEMOIO IIPU PEMOHTE, a TAKKE
HOMEp CTaHJapTa Ha ATOT MaTepuan.™

Ha peMOHTHBIX depTexax KaTeropuiHble (PEMOHTHbIE) U MPUTOHOYHBIE
pasMmepbl, a TaKXe pa3Mepbl NETald, PEMOHTHUPYEMOW CHSITUEM MHUHUMAIBHO
HEOOXOIUMOI0 CJIOSi MeTajia, 0003Ha4yalT OyKBaMM, a WX YHCIIOBBIC 3HAYEHUS U
ApyTye JaHHBIC YKa3bIBAIOT Ha BHIHOCHBIX JIMHHSIX WU B TaOJIHIIE, TOMEIIAeMOil B
IIPaBOM BEpXHEU 4yacTu veprexa. [Ipu 3ToM 11 pEMOHTHBIX pa3MepOB COXPAHSIETCS
KJIaCC TOYHOCTH U TOCAaJIKa, IPEAYCMOTPEHHBIE B pa00OUYUX YepTexKax.

Jia ompeneneHus; crnocoda peMOHTa Ha PEMOHTHBIX yepTexax AeTajel u
COOpPOYHBIX €AMHHULl TIOMEIIAIOT TEXHOJOTUYECKUE TpeOOBaHUS U yKa3aHUS.
TpeboBanusi, oTHOcCsIIMECS K OTAEIBHOMY OJJIEMEHTY JETald WM COOpPOYHOU
€IUHULBDY IIOMEIIAI0T HAa PEMOHTHOM 4YEpTEXKE PALOM C COOTBETCTBYIOIIUM
AJIEMEHTOM WJIM Y4acCTKOM JieTalu (COOpOYHOM eAMHUIIBI).

O06o03HaueHHsT PEMOHTHBIX YEPTEKEU MOTyUdaroT 100aBICHHEM K 0003HAYCHUSIM
JeTaau Ui cOOpoyHOU enuHUIBI OYKBBI «P» (PEMOHTHBIN)..

HcxoqHpIM  TOKyMEHTOM Il pa3pabOTKU  .TEXHOJOTMYECKOro Ipolecca
apisieTcsi Takke «Kapra TexHuueckux TpeOoBaHHMM Ha JedeKTaluio JeTalln
(mpunoxxkenwue.5).

O6ocHOBaHKE pa3Mepa MapTHH.

JIns  omnpeneyneHWs ONTHUMAJbHOM BEJIWYHMHBI pa3Mepa NPOU3BOACTBEHHOU
MapTUU JIeTaJled CYyIIECTBYET HECKOJbKO (OpMYJ, TPEMIOKEHHBIX Pa3HBIMU
aBTOpPaMH.

B ycrnoBusx cepuiHOTO PEMOHTHOTO MPOU3BOJACTBA (IO OMBITY PEMOHTHBIX
NPEANpUATANA) pa3Mep MapTUU MPUHUMAIOT PAaBHOW MECSYHOW WM KBapTaJIbHOU
HOTPEOHOCTH B PEMOHTHUPYEMBIX MIJIM U3TOTOBJISIEMBIX JIE€TAJISX.

Jliig mpuMepa OnpeesIuTh pa3Mep NapTuu (MECSIUHYI0 TOTpeOHOE B IITYKaxX) Ha
peMoHT mnonyocu aromoOmnst 3WJI-130 Ha pEeMOHTHOM MPEANPUSITHH C
npou3BoACcTBEHHOU TTporpamMoin 2000 mMOTHOKOMITJIEKTHBIX KallUTaIbHBIX PEMOHTOB
B TOJ:

X =N K, wm/12 =2000x0, 5 x 2/12- 16,7
rae Kp - xoagdunuenT pemMoHTa MOIYyOCH; M - YUCIO OJAHOMMEHHBIX JeTajiell B
MalIlIUHE.

OxoHuYaTeIbHBINA pa3Mep MapTHH 0OOCHOBBIBAECTCA C YUETOM rabapUTOB JeTasiei
Y DKOHOMHYECKOW L1EeTIeCO00Pa3HOCTH.

B cragum npoeKTHMPOBAHMS  TEXHOJOTHMYECKHMX  MPOLIECCOB  BEIUYUHY
IPOU3BOJCTBEHHON MapTUs JAETAEd MOXKHO OIPEAECINTh OPUEHTHPOBOYHO IIO



cienyroiei popmye:

X=(Nmt) D ns,

rae N - mpou3BOACTBEHHas IMporpaMma HU3JeNuil B roj (NIPUHATH, €CIU HE
YKa3aHO B 3aJJaHUH,

6-10 Tuc. B ron);

Il - YUCJIO IETAJIEN B U3JIEIINN;

t - HeoOXoAMMBIN 3amac jaeTajgel B JHIX Uil oOecredeHUs: HeNmpepbIBHOCTH
coopku; t = 2-3 gHS - IS KpYOHBIX JeTaliel, XpaHEHHEe KOTOPHIX BO3MOXKHO Ha
OJIHOSIPYCHBIX CTeJUIaXKaX, IMOJCTaBKaxX, Jlarax (Hampumep, pamMbl aBTOMOOWIIEH,
Ky30Ba u Kabunbl, 6agKu MOCTOB, KPYIIHBIE KOPITyCHBIE IETalU U T.1.);1=5 mHei - mis
CpeAHUX AETaled, XpaHEHUE KOTOPBIX BO3MOKHO HAa MHOTOSPYCHBIX CTeulaxax; t
~10-30 mHeit - uIst METKUX JIeTalel, XpaHEHUE KOTOPhIX BO3MOXHO B KOHTEHHEpaxX U
JIpYyTOU Tape;

® aa =253 - yncno pabounx JHEH B rOIy.

2.1. Bb10Op pauMoHAIbHOI0 c1I0C00a BOCCTAHOBJICHHUS 1€TAJHU.

Br160op criocob6a BOCCTAHOBJIEHUS 3aBUCUT OT KOHCTPYKTUBHO-TEXHOJIOTUYECKUX
OCOOCHHOCTEN W yCNOBUN pabOThl AeTaliel, X HU3HOCA, TEXHOJOTHYECKUX CBOMCTB
caMux croco0oB BOCCTaHOBJICHHSI, OIIPEACIIAOIINX JIOJTOBEYHOCTh
OTPEMOHTUPOBAHHBIX JI€Tale, U CTOMMOCTU MX BoccTaHOBIeHUs. OlieHKa crocoda
BOCCTAHOBJICHUSI JIa€TCS MO TPEM KPUTEPUSM - MPUMEHUMOCTH, JOJTOBEYHOCTU U
HSKOHOMHYHOCTH.

Kpurepuii  npumeHuMOCTH  (TEXHOJIOTMYECKUM  KPUTEpUM)  OMpeaesisieT
MPUHIIMITAATIBHYIO BO3MOXHOCTh PUMEHEHUS Pa3IUYHBIX CTIOCOO0B BOCCTAHOBJICHHUS
M0 OTHOIIEHHUIO K KOHKPETHBIM JIETaJsIM. DTOT KPUTEPHIl HE MOKET OBITh BHIPAKEH
YHCIIOM M SBIICTCS MPEIBAPUTEIBHBIM, MTOCKOJIBKY C €r0 TIOMOIIBIO0 HENb3s PEIIUTh
BOMPOC BbIOOpa paAIMOHAJIBHOTO CMoco0a BOCCTAaHOBJIEHHUS JeTalled, €CIU 3TUX
CIocO0O0B HECKOJbKO. Permias BONpoc O MPUMEHUMOCTH TOTO WJIM MHOIO crocoda
PEMOHTa, HAJ0 MHCIOJb30BaTh JAaHHbIE ABTOPEMOHTHBIX MPEANPUATUI CTpPaHBI,
MHPOPMAIUIO KypHaida «ABTOMOOWMIIBHBIA TPAHCHIOPT» W JPYTUX JUTEPATypPHBIX
ucrtouHukos (11; 30).

B kauectBe mpumepa paccMOTpUM BapuUaHT BbIOOpa crmocoba peMoHTa IO
KPUTEPUIO TPUMEHUMOCTH [JIsl KoJieHuartoro Bana jasurarens 3MJI-130. Ban
BOCCTAHABJIMBAETCS BCJIEACTBUE U3HOCA €0 KOPEHHBIX IIEeK J0 JuaMeTpa MeHee 73,
9 MM ¥ IIATYHHBIX - MEHee 63, 5 MM.

VYyuThiBaJl CBOMCTBAa MaTepHaia JETaid, TEPMOOOPaOOTKY, Ka4eCTBO paboumx
MOBEPXHOCTEN, KOHCTPYKIIMIO, IPUHUMAEM (MCXOJ M3 XapaKTEPUCTUKU CIOCOOOB
PEMOHTA), YTO ISl BOCCTAHOBJIEHUS PAOOTOCIIOCOOHOCTH JIETAIN MOKHO:

00paboTaTh BaJl O/l PEMOHTHbBIE Pa3MEPhI;
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HAIUIABUTh IIEWKHA BBICOKOYIJIEPOAMCTON MPYKUHHOM IpoBosiokou II kiacca
MIO/T JISTUPYIOMUM (DITFOCOM € TIOCIICTYIONTUM IUTH(OBAHUEM H TTOJTUPOBAHUEM;

AIEKTPOIUTUYECKH OCTaJUTh IIEHKH B TOPSIYEM XJIOPUCTOM BJIEKTPOJIUTE C
MOCJIETYIONUM ITUTH(OBAHNEM U TIOJTUPOBAHUEM;

HAIUIABUTh IIEWKHA BBICOKOYIJIEPOAUCTON MPYKUHHOW mpoBoJiokor Il kmacca
nox ¢mocom AH- 348A ¢ mocneaymoomiel  MexaHHYeCKoM — 0OpabOTKOM,
BBICOKOTEMIIEPATYPHBIM ~ OTIYCKOM, 3aKajkod T. B. 4Y.. OUIM(POBAHUEM U
NOJIMPOBAHUEM;

BUOPOAYTroBasi HaIlJIaBKa.

CnocoObl peMOHTa ¢ NPUMEHEHHEM JOMOJIHUTENIbHBIX JI€Talleld, HaIlaBKa B
cpele VYIVIGKMCIIOTO Trasza, IulacThuueckas jgedopManuss HE TPUMEHHMBI 110
KOHCTPYKTHUBHBIM OCOOCHHOCTSAIM JI€TAJIM, a METaJUTM3aIis, BUOPOAYroBasi HaruiaBka
HEBO3MOXKHBI IO YCJIOBHUSIM paOOThI JIETANIM, €€ KOHCTPYKTUBHBIM OCOOEHHOCTSIM U
Kak He oOecnieynBaroime TpedyeMoro KauecTna.

Takum o00pa3oMm, MO MEPBOMY KPHUTEPUIO OKA3aJIUCh MPUMEHUMBI YETHIPE
cmocoba pemMoHTa. Jlms BeIOOpa  palMoOHAIBHOTO Ccroco0a  BOCHOJIb3YyeMCS
KPUTEPUSIMU JJOJITOBEYHOCTH Y SKOHOMUYHOCTH

Kpurtepunit JIOJITOBEYHOCTH ompeneIsieT paboTOCIOCOOHOCTD,
BOCCTaHABIMBAEMOM JIETaIN U BbIpaxaeTcsi KoadduimeHTom goiarosedHocty Ki.kak
OTHOILIEHUE JIOJTOBEYHOCTH BOCCTAHOBIICHHOW J€Talld K JOJITOBEYHOCTH HOBOM
JeTanu,.

UtoOwel oOecrieuyuTh pabOTOCIOCOOHOCTh JETANM Tla BECh MEXKPEMOHTHBIM
npober arperarta, MPUHUMAEMBIN CIIOCOO BOCCTAHOBJICHUS JIOJDKEH YAOBJIETBOPSITH
Tpebyemomy 3HaueHuro K,(ue nmxke 0,85),(30, Tada. 10)

Kputepunii 3k0HOMHYHOCTH omnpeaensieT CTouMocTb C 5 BOCCTaHOBIICHUS
neranu. 3HaueHHe C ncdl MOKHO ONpPEICIUTh TOCIE OKOHYATEILHOW pa3padoTKu
TEXHOJIOTUYECKOTO TIpollecca M YCTAHOBJIEHHS HOpPM BpeMeHnu. J[lns BbeiOopa
PaIMOHAIIBHOTO CIOCcO0a MO KPUTEPUIO SKOHOMUYHOCTH HEOOXOIMMO MPOU3BECTH
pacyeT ce0eCTOMMOCTH 10 HECKOJIbKUM BapUaHTaM TEXHOJIOTMYECKOTO MpoIiecca.

B ydeOHOM BapuaHTe€ NPOEKTa [JIsi MPOCTOTHI JOMYCKAeTCs NPUHUMATH
3HaueHue CgC TO MpelCKypaHTaMm, JaHHBIM aBTOPEMOHTHBIX MPEANPUITHN WU
yACIBHON C€OECTOMMOCTH BOCCTAHOBJICHUS

OKOHYATEJIbHOE PEIICHUE O BOCCTAHOBJIECHUM JCTaIM MPUHUMAETCS B TOM
ciyuae, eciiu

CB<KnCHu,
rae C B - croumocth BoccTaHoBieHus; K 1 - koaddunment nonroseunoctu; C u -
CTOMMOCTbH HOBOM JI€TajIu MO MPEHCKYpaHTy AJIsl JTaHHOW MOJIeTT aBTOMOOUJIS.

Bri0op parmoHanbHOTO crocob6a BOCCTAHOBJICHUS JETald MOXHO MPEACTABUTH

B BHjie opMmblI 1.
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Popma 1

Homep nedexra Bo3mosxHBIE cTOCOOBI PpEMOHTA T10 [TpunATHINA
NPUMEHUMOCTH|TOJTOBEYHOCTUPKOHOMUYHOCTH croco0
2.2. IlpumepHblii  nepedyeHb  HEMCNPABHOCTEH, MNpPHM  KOTOPBIX
PEKOMEHIYeTCs HATIPABJIATHL arperaTbl B KANUTAJbHbIA PEMOHT

JIBurareib:

paspylieHue uinu aegopmanns 0a30BbIX KOPITYCHBIX JETaNEH;

M3HOC KPUBOIIUITHO-IIATYHHOTO MEXaHM3Ma U IWIHHIPO-TIOPIIHEBON TPYIIIBI,
TpeOyromed nUMMQPOBKA IIEEK KOJEHBalla, 3aMEHbl IIWIMHAPOB, TMOPIIHEH,
BOCCTAHOBJICHUS F€OMETPHUHU IIATYHOB U T.II. ’

Kopo0Oka nepenau:

U3HOC UUIMLEBbIX COEIUHEHUM (M3MEHEHUil), TpeOyIoIUX BOCCTAHOBJICHHUS
reOMEeTPHUH HUIHIL;

M3HOC TIOCAI0YHBIX IIOBEPXHOCTEH KapTepa, TPEOYIOIMX BOCCTAHOBIICHHUS
T€OMETpPUU;

M3HOC TOCAJI0YHbIX MMOBEPXHOCTEH M MOBEPXHOCTEH CKOJBKEHMS LIECTEPEH U
BaJIOB, TPEOYIOIINE BOCCTAHOBJICHHS TEOMETPUH 3TUX MTOBEPXHOCTEM.

Beaymme mocThl;

* BHOC TOPILOBBIX M IIMJIMHIPUYECKUX IMOCATOYHBIX MOBEPXHOCTEH BaJOB,
CaTTEeIUTOB, IECTEPEH, Yalek AuddepeHunana, CTakaHOB NOIIIUITHUKOB;

M3HOC WM pa3pyllieHue 3y0UaThiX nepeay v MITUIEBbIX COeANHEHU;

nedopmanus O6ayku (KOXKYXOB IMOJYOCH);

M3HOC MOCAJ0YHBIX TOBEPXHOCTEH Hamd.

PyjieBoii MexaHU3M

M3HOC TPEIHU3UOHHBIX TPYIIUXCS TMap, HAPYMIAIIIMX HOPMAIbHYIO paboTy
TUAPOYCHUIIATEIS;

H3HOC 3aKpEIUJICHUsI peiKa-Bajl COIIKH, BBI3BIBAIOIIMI 3a30p, HE MOJAArOUICH
pEryJupoBKe.

2.3. BoccraHoBJ/ieHHe eTaJieil TUIIA KKOPILYCHbIE»

K xoprycHbIM J1eTassiM aBTOMOOUIISI OTHOCSIT OJIOK M TOJIOBKY OJIOKA ITMJIMHJIPOB,
KPBILIKY paclpeesUTeNbHbIX MIECTEPEH, KOPIYC MACISIHOTO M BOASHOIO HACOCOB M
pa3inyuHble KapTephl - CLEIICHUs], KOpOOKHU Mepeiay, pa3laTouHON KOPOOKH, MOCTOB,
pyJIEeBOrO MeXaHu3Ma U Jpyrue jnerand. OHH, KaKk IpaBUJIO, U3rOTABIMBAIOTCS B BUC
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OTJIMBKM M3 uyryHa (Onmoku nurateneit KamA3 u3 ceporo uyryna CU-21. M3 - u3
JIETUPOBAHHOIO 4YyryHa M T. J.) U alOMHHHEBBIX criaBoB AJl4 u AJI9 (Onok
IMHAPOB Burarenst 3M3, ronosku nunuHpoB KamA3, 3M3 u nip.).

KopnycHple  aetanm mpeaHa3zHadeHBI IS KPEIUICHWS JeTalie arperara,
UMEIOT: OTBEPCTHUSI, OTBEPCTHUS JIJIsl YCTAHOBKHU MOJAIIUITHUKOB, BTYJIOK, BKJIa bIIIEH,
BAJIOB, THJIb3, IITUOTOB U pPE3b00OBBIE OTBEPCTHUS] JUIsl KpEIUICHUS JAeTallei;
IUIOCKOCTU U TEXHOJOTHMYECKHE  IUIOCKOCTH. OOmUM  KOHCTPYKTHUBHO-
TEXHOJIOTUYECKUM MPU3HAKOM JUIsi OOJBIIMHCTBA KOPIYCHBIX JeTaleil SBIseTcs
HaJIMY¥E TIOCKOW MOBEPXHOCTH U JIBYX YCTAaHOBOYHBIX OTBEPCTHH, UCIIOJIH3YEMBbIX
B KayecTBE YyCTAaHOBOYHOW 0a3bl, KaKk TMPH U3TOTOBJICHUH, TaK | TIPH
BOCCTAHOBJICHHUH JIeTalIel JaHHOTO Kjacca,

B mporiecce skcrutyaraiiu  KOPIyCHBIE JI€Talld MOJBEPraroTCs XUMHUYECKOMY,
TEMJIOBOMY W KOPPO3MOHHOMY BO3JCHUCTBHIO Ta30B M OXJIKIAIOMIEH KUIKOCTH,
MEXaHUYECKUM Harpy3kam OT TIEPEMEHHOTO JIaBJIECHUS Ta30B, JUHAMHYECKUM
Harpy3kam, BUOpalluy, KOHTAaKTHBIM Harpy3Kam, BIUSHUIO aOpa3uBHOW CpENbl U T. 1.
JInst maHHOTO KJTacca JieTajeii OCHOBHBIMU BHJIaMH M3HOCA SIBJISIIOTCS KOPPO3HOHHO -
MEXaHMUYECKMA ¥  MOJICKYJIIPHO-MEXaHUYECKHA, KOTOPHIE  XapaKTEePU3YIOTCS
CIIEIYIONMMHA SIBJICHUSIMH - MOJICKYJISIPHBIM CXBaTBIBAHHEM, MEPEHOCOM Marepuala,
pa3pylIeHHEM BO3HHUKAIOIIMX CBSI3€H, BBIPHIBAHUEM YacTHIl M 0Opa3oBaHUEM
POIYKTOB XMMHUYECKOTO B3aMMOJICUCTBHUS METalla C arpecCHUBUBIMU AIIEMEHTaMHU
Cpebl.

[Ipu »sKkcrulyatarMi MamidH B KOPITYCHBIX JETalsiX BO3MOXKHO TOSBJICHUE
CIIEIYIONINX XapaKTePHBIX Ie(PEKTOB:

MEXaHWYCCKHE TOBPEKICHUS - TOBpPEXACHUS 0a3; TPENIMHBI Ha CTCHKAaX M
IJIOCKOCTSIX Pa3beMOB, TOBEPXHOCTSX TOJM TOMNIMIHUKA ¥ Ha OIMOPHBIX
MMOBEPXHOCTSAX; 3a00MHBI  YCTAHOBOYHBIX, TMPUBAJIOYHBIX WM  CTBHIKOBBIX
MOBEPXHOCTEH; 00JIOMBI U TPOOOUHBI YACTEH KapTepa;

00JIOMBI IITIJIEK; 3a0UTOCTh WM CPBIB Pe3b0bI; BhIMAJaHUE 3arTyIICK;

HapylIeHuEe TEOMETPUUYECKUX Pa3MepoB, (HOPMBI U B3aUMHOTO PACIIOJIOKECHUS
MOBEPXHOCTEH - U3HOC MOCAIOYHBIX U pabOUHX, TIOBEPXHOCTEH, pe3bOHI;

KaBUTAIIMOHHBI M3HOC OTBEPCTHH, Yepe3 KOTOPBIC MPOXOJUT OXJIaKIAroIast
KHUTKOCTH;

HECOOCHOCTh, HETIEPIICHINKYJIIPHOCTh, HEUEIUHAPUYHOCTh W HEKPYTJIOCTh
OTBEPCTUM;

KopoOnenue, win aegopmaius oO6pabOTaHHBIX YCTAaHOBOUYHBIX, TPUBATOYHBIX
WJIA CTHIKOBBIX TTOBEPXHOCTEH.

JlebekThl KOPIYCHBIX AeTaliei, KOTOPhIC YCTPAHSIIOTCS C TOMOIIBI0 CIECAPHBIX
OIepalunin:

npOOOUHBI - MOCTAHOBKOW METAJUIMYECKON HaKIaJKU Ha KJek (COCTaBbl Ha
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OCHOBE AIMOKCHUJIHOM CMOJIBI) C 3aKpeIJIEHuEM ee 0oJaTaMu;

O0JIOMBI - TPUBAPKOIl OOJIOMAaHHON YacTH C 3aKpeIUIeHHeM ee OO0JTaMH WM C
MMOCTAHOBKOM yCUJIMBAIOILICH HAKJIAIKU:

TPEUIUHBI - 33]ICTBIBAHUEM C TIOMOIIBIO (UTYPHBIX BCTABOK;

HAHECEHWEM COCTaBa Ha OCHOBE: SIMOKCHIHOM CMOJIbI, 3TMOKCHUIAHOW CMOJIBI C
HAJIOXKEHUEM Ha - KJIaJ0K U3 CTEKJIOTKaHW, JMOKCHUIHOW CMOJBl C HaJOKEHHUEM
METaNINYeCKON HAKIIAJKU U 3aKperie -

nHeM ee OonTamMu; CBapKOM; CBApKOW C MOCIEAYIONIeH repMeTh3aluei IBa
MMOJIUMEPHBIM COCTAaBOM, C TTOMOIIBIO (DUTYPHBIX BCTABOK M 3MOKCUIHOW CMOJIBI;

MOBPEXJIECHUS W H3HOC pPE3bOOBBIX OTBEPCTUH - MPOrOHKOM METYHKOM,
Hape3aHueM pe3bObl YBEJIMYEHHOI'O pa3Mepa, YCTaHOBKOW BBepThllIa (pe3bOoBOM
npoOKM), U Hape3aHueM pe3bObl HOPMAJBHOTO pa3Mepa, HAHECEHHWEM MOJMMEPHBIX
MaTepuajioB Ha pe3bOOBbIE IOBEPXHOCTH, YCTAaHOBKA pEe3bOOBBIX CIHPAJIbHBIX
BCTaBOK;

00s0MBI 0ONTOB, IIMHWJIEK * ynaneHneM OoOJOMaHHOW YacTHU C MOMOIIbI Oopa
WJIM DKCTPAKTOpaA! ¢ MOMONIBIO TaKX WJIN IIPYTKA;

KOpOOJIeHUE TMPUBAIIOYHBIX MOBEPXHOCTEH - NUIM(OBaHUEM, (pe3epOBaAHUEM
WM mabpenuem; |

ocnabyieHue NOCaJKU U BbINAeHUE ITU(TOB - pa3BEPTHIBAHUEM OTBEPCTUH MO
MTUQTHI U YCTAHOBKOHM MITU(PTOB YBEIMYEHHOTO pa3mepa (110 AUaAMETPY).

BoccraHoBnenue KOpHyCHBIX JeTajiel HauMHAIOT C yAaJeHUs OOJIOMaHHBIX
HNWIeK U O0JTOB»,) MOBPEKICHUN pPE3bOOBBIX OTBEPCTUM, a TaKXKE€ YCTPaHEHUS
TPEIIUH U APYTUX MOBPEKACHUN, TPEOYIOMNX MPUMEHEHHUS CBAPOYHBIX OMepaIuii,
TaK KaK CBapka MOXET IMOBJIeYb,3a CO00M KOpoOJieHne 0O0pabOTaHHBIX IMJIOCKOCTEN
neraneii.  IlocrmemoBaTenbHOCTH  OMEpalMii  TEXHOJOTMYECKOTO  Mpollecca
BOCCTAHOBJICHHSI KOPIYCHBIX JieTajieil mpuBeeHa B Tadbuuue 1.

JedexT KopoOsieHus MIOCKOCTENH yCTpaHsIeTCs:

-numnpoBaHUEM, KOT/a OTKIOHEHHWE OT IUTOCKocTHocTH Oojnee 0, 02 MM Ha
ainvHe 100 Mm;

dbpe3epoBaHreM WK IIAOpEHUEM, KOTJa OTKJIOHEHHE OT IMJIOCKOCTHOCTH OoJiee
0, 2 mm. Ilpu! 5TOM HCMONB3YIOT ISl YCTAHOBKH JieTajie 0a30BbIe MOBEPXHOCTH,
CO3JJaHHBIE Ha JETaJsX 3aBOJIOM HM3rOTOBUTENEM, BOCCTAHOBJIEHHBIE MOBEPXHOCTU
WJIH, YTO PE¥kKE, U3TOTOBIEHHBIE PEMOHTHBIM 3aBOJIOM.

W3HOC BHYTPEHHUX LWIMHIPUYECKUX MMOBEPXHOCTEH B KOPIYCHBIX JETalsIX
YCTPaHSAIOT  pacTayHYMBAHMCM  TOJ  PEMOHTHBIA, pasMep TMpud  MOMOUIH
JOTIOJTHUTENbHBIX PEMOHTHBIX JIETAJIEH € MOCIEAYIONIEeH MEXaHUYECKOH 00paboTKOM,
AIIEKTPOXUMUYECKUX ¥ OIOKCHIHBIX TOKPBITUMA, HAIUIABKOW W  TJIa3MEHHBIM
HAIBUICHUEM. ...
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Ilpu pa3paboTke TEXHOJIOIMYECKOro MPOIECCa-BOCCTAHOBICHUS KOPIYCHOU
JEeTaNu MPHAEPKUBAKOTCA CIEAYIOMMX.IPaBUI; BHAYaJIE-yCTPAHSIIOT TPEIIHHBI,
OTKOJIbI, 00JIOMBI, 3aTEM BOCCTAHABIMBAIOT 0A30BbIE TEXHOJIOIMUYECKUE TOBEPXHOCTH,
HApaIlMBalOT W3HOIICHHBIE MOBEPXHOCTH, 00pabaThIBalOT paboyue MOBEPXHOCTH
MOJI PEMOHTHBIM WM HOMHUHAIbHBIA pa3mep. [lpu BoccTaHOBIEHHM JeTajei,
OTMpeeICHHOT0 HAMMEHOBaHUSI HE0OXO0IUMO BBIOpATh CIIOCOO YCTPAHEHUS KaXI0Tr0o
U3 UMEIIMXCs| Ha Hel JedeKkToB, a 3aTeM, PYKOBOJCTBYSCh NPHUBEACHHON
MOCJIEIOBATEIBHOCThIO YCTPAHEHUs JAEPEKTOB, MPOCKTUPOBATH TEXHOJOTUUYECKUN
MIPOLIECC PEMOHTA JIETaJIN.

2.4. BoccTaHoBJIeHHe JeTaJIeil TUIIA «BaJD»

K wmaccy irma  «Bam» OTHOCATCA — JI€TaIM: IOPLIHEBBIC-NIAJIBLBI, OCU IPUBOAA
CLICTJICHUSI, BaJMKU BOJSHOIO HAcoca , IIKBOPHHU, OCH OJIOKa LIECTEPEH 3aJHEr0 X0/a,
TOJIKATEJIM, BaJIbl KOPOOOK Nepeayd, KapJaHHbIE Bajbl U KPECTOBUHBI Kap/IaHOB, BaJbl
U MOJYOCH 3aJHUX MOCTOB, IIOBOPOTHBIE LAM(bl, Bajbl PYJIEBOrO YIPABICHUS WU
«BITYCKHBIE U BBITYCKHBIE KJIAIlaHbl, KOJIEHYAThIE U PACTIPEICIUTEIbHBIC BAJIN.

B mponecce skcrryaranuy JeTaiad IOABEPraloTCs: MEpUOAUYECKUM HarpysKam
OT CWJ JaBJEHUS Ta30B M HMHEPUUU JBWXKYIIUXCA MAacC, KOTOPBIE BBI3BIBAIOT
NEPEMEHHBIE HANPSDKEHUS B €€ JJIEMEHTAax;; TPEHHIO IPU BBICOKHX YJIEIbHBIX
JAaBJICHUAX U Harpy3Kkax Ipu HAIWYUM a0pa3uBa, JUHAMUYECKUM Harpy3kam; U3rudy
U CKPYYMBAaHMIO M T. A. [Ing HMX XapakTepHbl CIEAYIOIIWE BHJIbBI H3HOCA-
OKUCJIMTENIBHBIA W HapylIEHWE  yCTAJIOYHOW  IPOYHOCTH,  MOJIEKYJISIPHO-
MEXaHUYECKU, KOPPO3MOHHO-MEXaHNYECKUI 1 adpa3uBHbIA. OHHU XapaKTepU3YIOTCS
CIEeNYIOIIMMHU,  SIBJICHUSIMU -  O0Opa3oBaHUEM  MPOAYKTOB  XHMHUYECKOIO
B3aMMOJEHCTBUS METaula CO CPENOM M Pa3pYyLICHHEM OTIEIbHBIX MHUKPOPAOHOB
IIOBEPXHOCTHOTO CJIOSI C OTHAEJICHHEM MaTepuana; MOJIEKYJSIPHBIM CXBATbIBAaHUM,
EPEHOCOM MaTepHuala, pa3pylIeHHEM BO3HUKAIOIIMX CBS3€, BEIPBIBAHUEM YaCTHIL U
Ap.

[Ipy HOpMaNbHBIX YCIOBHSX SKCIUTyaTallid OCHOBHOW AE(EKT aeTajeil 3Toro
Kjlacca - u3Hoc. lleperpyska m ycranocts MeTajuia, HapyLIEHUE CMa3Ku TPYIIMXCS
MOBEPXHOCTEN BBI3BIBAIOT HMArpcB MU JAePOpMalldI0 JeTaldd, MHTEHCUBHBIA H3HOC,
3aUpbl M CXBAaThIBAHME HA IMOBEPXHOCTAX TpeHUsA. CIencTBHEM. YCTAIOCTH
MaTepuaia AeTald MOXET ObITh UX MOoJoMKa. bonblloe, pasHOOOpa3ue BHEIIHUX
(akTOpOB, BO3/IEHCTBYIOMIMX HA yCIOBHUS paOOTHI JAeTaliel, MPUBOAUT K U3MEHEHUIO
CKOPOCTH U3HAILIMBAHUS UX IMOBEPXHOCTEN U CIlydallHOMY COUYETaHHIO 1€(PEKTOB..

XapakTtepHble Je(eKTbl — 3TO HM3HOC IIEeK, MOBPEXKICHUE WIM H3HOC
pPe3b0OBBIX MOBEPXHOCTEW HEMIOCKOCTHOCTh, OMEHHE MPUBATIOUYHBIX MOBEPXHOCTEH
(naHIeB, U3HOC, THE3/ MOJ NOJUIUIHUKHA, U3HOC SKCIIEHTPUKOB M KYJIaYKOB, U3HOC
JTMIOB, MOBPEKIEHNS YCTAHOBOYHBIX IIOBEPXHOCTEN, U3HOC 3yObEB.
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N3HOoC mOBEpXHOCTEH JleTajdu YCTpAHSETCS pa3IMYHBIMM CIOCOOaMH. -
00pabOTKOM TOJT PEMOHTHBIM pa3Mep, IIACTHYECKON aedopManmeit, yCTaHOBKOM
JOTIOJIHUTENIbHOW peMoHTHOM neranu (JIPJl) HakaTkoi, HaruiaBKoOW, HanmbUICHUEM
METaJUIOB U MOJMMEPOB U Ap.. Ha,BeIOOp cmocoOa;BOCCTaHOBICHUS TOBEPXHOCTEH
JeTanel  BIMSIOT yCJIOBHUS palOOThl  JIeTalM, KadecTBO €€ IOBEPXHOCTH,
POU3BOJICTBEHHAS IIPOrpaMmMa U SKOHOMUYECKAs 11e71eCO00Pa3HOCTb. .

[TocnenoBaTeNbHOCTh  ONEpPALMI  TUIIOBOIO  TEXHOJOTMYECKOrO Ipoliecca
BOCCTAHOBJICHHMSI JIETaJlIel TUIIA «BaJ» IpHUBEACHA B TabmuIe 2.

['magkue v NUIMIEBBIE BAJIbl U OCH COCTABIIAIOT OOJBIIYI0 YaCTh HOMEHKIIATYPBI
.BOCCTAHABIIMBAEMbIX JeTajeil. B OOJNpIIMHCTBE Clly4yaeB HMEHHO 3TU JI€Tajlu
JUMUTHUPYIOT pecypc y3JI0B U arperatoB maiuH. KoaduimeHt ux BoccTaHOBICHUS
U KamuTaIbHOM peMOHTe MaluH coctasisier 0,25 - 0,95, " ;°

VY BasnioB HamOoJee YacTo Me(EeKThl MOSBISIOTCA Ha MOCAJOYHBIX TOBEPXHOCTSIX
MO/l TOJIIMITHUKKA W PE3bOOBBIX MOBEPXHOCTAX. [TOBEPXHOCTH TOM TMOIIIMITHUKH
BOCCTaHABIMBaIOT, mnpu wu3Hoce Oomee 0,017 — 0,060 mMm; mOBEpXHOCTH
HETIOJIBMXKHBIX COCTMHEHUH (MecTa Mo CTYIHUIIBI CO IMIMOHOYHBIMU Ma3aMu U JIp.) 3a
CYET JOMOJIHUTENBHBIX JAeTayieil - nmpu uzHoce 6osee 0,04 - 0,13 MM; MOBEpXHOCTH
MOJBUKHBIX COEIMHEHUM - Tipu u3Hoce oosee 0,4 - 1,3 MM; oJ yIJIOTHEHUS - OoJiee
0,15 -0,20 mm. IlInoHoyHBIE a3kl BOCCTAHABIMBAIOT MPU U3HOCE MO MIUPHUHE OoJiee
0,065 - 0,095 mM; nuHIIeBBIE MOBEPXHOCTH - Iipu u3Hoce dosee 0,2 - 0,5 mm.

N3 Bcell COBOKYMHOCTH BOCCTAHABIMBAEMBIX MOBEpXHOCTEW BanoB 46 %
n3HamuBaroTes 10 0,3 mm; 27 % - ot 0,3 10 0,6 MmM; 19 % - 01 0,6 10 1,2 MM 1 8 % -
oomnee 1,2 mm.

OcHoBHOE TpeOOBaHMUE, KOTOPOE HEOOXOAMMO BBITIOIHUTH MPU BOCCTAHOBJICHUHU
BaJIOB, SBJISIETCA OOECIEUEHHE: Pa3MEpPOB M IIEPOXOBATOCTH BOCCTaHABIMBAEMBIX
MOBEPXHOCTEH, WX TBEPJOCTH, CIUIOUIHOCTH TMOKPBITHS, MPOYHOCTH CILETUICHUS
HAHECEHHBIX CJIOEB C OCHOBHBIM METAJUIOM, a TAKXE€ CUMMETPUYHOCTH, COOCHOCTH,
paauaNbHOTO M TOPIOBOTO OMEHHMIT 00pabOTaHHBIX MOBEPXHOCTEH, MapajIeIbHOCTH
OOKOBBIX MMOBEPXHOCTEH 3yOBhEB ILIUIIEBBIX MMOBEPXHOCTEN M MIMOHOYHBIX Ma30B OCU
Bajia Win 00pa3yronumM 0a30BbIX TOBEPXHOCTEM.

Bambl  cenbCKOXO3SMCTBEHHOM, TEXHHUKH U aBTOMOOMIICH HU3TOTOBJISAIOT
IIPEUMYILECTBEHHO W3 CPEIHEYIJIEPOAUCTON M HU3KOJIETMpOBaHHOM crajen. Mx
IIOABEPralOT  YIy4YIIECHUIO, IIOBEPXHOCTHOM 3akanke TBY, nemeHrauuu c¢
MOCJIEIYIOUIEN 3aKAIKOW, HOPMAJIM3ALUH,

[Ipy wM3HOCE HENOABWKHBIX moBepxHOcTe 10 0.2 MM >ddekruBHO?
AIEKTPOMEXAHUYECKOE BBICA)KMBAHUE W BBITJIaKMBaHUE. BoccTaHoBiieHHE aeTaneit
ATUM CIOCcOOOM He TpeOyeT MOMOJHUTEIBHOTO Marepuana, a MpU BBIMIAKUBAHUU
MOBEPXHOCTH TMPOUCXOJIUT YIPOYHEHUE T[MOBEPXHOCTHOTO CJIOS, TOBBIIIACTCS
U3HOCOCTOMKOCTh M YCTAJOCTHAs MPOYHOCTH (1).
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l'anbBaHMYECKHME  TPOLIECCHI  MPUMEHSIOTCS  TOJBKO MPU  MacCOBOM
BOCCTAaHOBJIEHUH OJHOTHUITHBIX JETAJIEH. ,

Ha nummneBbIX Bamax Hapsay C yCTpaHEHHEM JAe(EKTOB, XapaKTEPHBIX IS
IJIaJKUX BaJIOB, HEOOXOAMMO BOCCTaHABIMBATH IILIUIEBBIC MMOBepXxHOCTU. Hambonee
IIMPOKO [JIs BOCCTAHOBJICHHS UUIMIEBBIX  TOBEPXHOCTEM IPUMEHSIOT yTOBYIO
HaIlIaBKY. TexHoIOrn4eCcKuii IIPOILIECC BKJIIOYAET omnepanuu —
HAIUIaBKU,HOpMAJIU3AlMK, TOKapHOW 00paboTKH, ¢dpe3epoBaHusi, TEPMHUUECKOU
o0paboTku 1 uuindoBaHus. TexHormorusl TpyAOoEMKa U HE BCErja dKOHOMHYECKHU
BBIFOJTHA
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2.5 TexHosormyeckuii MapuipyT THIIOBOI0 TEXHOJOTHYeCKOro Mpoiecca
BOCCTAHOBJICHUSI JeTajleld THIIA «BaJD»

Tabnuna 2
Onepanus O6opvraoBaHue
HcnpaBneHne HEeHTPOBBIX TokapHBIN WX NEHTPOBOYHBIN
OTBEPCTHUH Y CTpaHECHHUE paIMaIbHOTO cranok Ilpecc
OueHus YCcTpaHeHUE MOBPEKICHHON WU TokapHBIM CTaHOK Y CTaHOBKA JUISI
W3HOILIEHHON pe3b0bl Hannasku [Ipecc
HannmaBka pe3p00BBIX M NIJTUIIEBBIX TokapHsiit, ppe3epHBIi,
MMOBEPXHOCTEM, 3aBapKa IIMOHOYHBIX CBEpJIMJIbHBIN CTaHKHU
1a3oB TokapHBIN CTAaHOK
[IpaBka merasier 1ociie HalJIaBKu IIpecc
(o moTpebHOCTH) KpyrnouuudoBansHblil 1
Mexanunueckas oopaboTka TOKApHBINA CTAHKHU
HaIlJIaBJICHHBIX MOBEPXHOCTEMN YcranoBka a1 HamiaBku IIpecc
(pe3b00BBIX, MUTUIIEBBIX, IITMTOHOYHBIX Tepmuueckas neus [Ipecc
Ma30B U IJIaJIKUX OTBEPCTHUM) TokapHbIil U
[IpenBapurenbHas 1 OKOHYATEIbHAS KpyTrJonuinoBaabiblii CTAHKU
00paboTKa MOBEPXHOCTEH, MOAISIKAIINX VcTaHoBKa rajibBaHnYeCKas
conpsixkenuto ¢ [P/l 3anpeccoska [IPII KpyrinouuugoBanbHblil CTaHOK
[IpenBaputenbpHas oopadoTka J[PJ] KpyraomaudoBanbHbIA CTaHOK
nocise 3anpeccoBku HarmnaBka meexk  |banaHcupoBouHbIN cTaHOK CTaHOK JJIst
[IpaBka Bana mociie HamJaaBKu cyneppUHUITUPOBAHUS
Tepmuueckas o6padorka [IpaBka
[IpenBapuTenbHas MEXaHUUYECKas
00paboTKa HAIJIAaBJICHHBIX IIECK
[ToaroroBka MOBEPXHOCTEN K
AJIEKTPOXUMHUYECKOMY HapallMBaHUIO

2.6. BoccTaHoBJIeHHE KOJIEHYATHIX BAJIOB

Haubosee ClnoXKHBIMH JETalsIMH 3TOr0 KJiacca SIBJISIIOTCS KOJICHYATHIE BaJIbl.
OHu TpeOyI0T HaMOOJIBIIIEr0 KOJIMYECTBA OCHOBHBIX M BCIIOMOTATEIIbHBIX ONepaIiuii

TpemmHbl Ha WIEWKaxX ACTAICH SABIAIOTCA OJHOM HW3.0CHOBHBIX MPUYMH HUX
BbIOpakoBKU. Tak. HampuMmep, sl KOJEHYAThIX BaJOB — A3TO IpuUMepHO 9... 16 %
BaJIOB, IMIOCTYMAWIIMX B KamuTajdbHbIH peMoHT. KoiieHuaTbie Bajbl MOTYT
BBIOPAKOBBIBATBCS CO CICIYIONMIMMHU TPEIIMHAMHU; Ha TalTeNIsIX KOPEHHBIX U
IIATYHHBIX I1€EK; Ha IMIIMHIPUIECKON YacTH IIeeK Ha PACCTOSHUM MEHEEe O MM. OT
TOPIIOB II€EK; HAa KPOMKaxX OTBEPCTHM MAaC/ISIHBIX KaHAJIOB MPU JJIMHE TPEUIUHbI
CBbINIE 15 MM M pacrnonoxeHuu ee moj yriaom 6omnee 30° Kk ocu MIEHKH; TPEIIUHBI,
HaxoJsIIMeCcs Ha PACCTOSHHUM APYT OT Apyra MeHee 10 MM U pacrosoKeHHbIE MOJ
yriom 6onee 30 ° x ocu Bana; 6oee BOCbMU TPEIMH JJTHHOM

IMoaupoBanue meeKk KOJIEHYaToro Baja mnacramMmu. B kadecTBe
noJupytomero marepuana npumeHaror nacty ['OM  wiam  anmasHyro MacTy.

18



JlaBieHue. . MOJUPOBATLHBIX XOMYTOB Ha IIEHKM Baja JOJKHO OBITH B Tpenenax
100... 120 H/m? IIpomoIKUTENBHOCTh IIOJMPOBKM IIPH  YacTOTE BpALICHU
KoJieHuaroro Bana 150 mun cocrasiuser 3... 5 MuH..

CyneppunummpoBanue, [[ns JOBOAKM IIEEK BMECTO  IOJUPOBAHUSA
OPUMEHSIOT Takxke cyncp ¢unumupoBanue. CynepUHUIIUPOBAHUE BBITOIHIIOT
rOJIOBKOM, OCHAILEHHON aOpa3uBHBIMH OpycKaMu Ha CIEIMATIbHOM IOJlyaBTOMAaTe
3875 K. 3epuucrocts OpyckoB 4... 8. B kauectBe COX moabp3yloT cMech KEPOCHHA C
MaciioM win xkuakoctb OCM-1. [llepoxoBaTocTs mociie o0padotku coctaBisier 0,3
- 0,1 mxm. CynepduHHUITUPOBAHWE BBIPABHUBAET TOYHOCTH pPa3MEPOB, a TaKKe
CHIKAeT IIEpOXOBAaTOCTh IIEEK, BBI3BAHHYIO HEOJAHOPOJAHOCTBIO  YCIIOBHUM
npealecTByomed  oopa! OOTKH. [Ippy  numdoBaHuM  BaloOB  MOA
cynepuHUIIMpoBaHue OCTaBIsIIOT pumyck 0, 005 MM.

VYpaBHOBEIIMBaHWE KOJICHUAThIX BajOB HapyllaeTcs BCIEACTBUE H3HOCA
TPYIIUXCS TOBEPXUOCTCEH (MpH IKCIUTyaTallu), HEPAaBHOMEPHOM HapallvBaHUU
U3HOIIECHHBIX TMOBEPXHOCTEH W MEXaHWYECKOM  00pabOTKH. YBETWYCHHBIA B
pe3yJibTate d3TOro JAWCOAJaHC TPUBOAUT K  JIOMOJTHUTEIBHBIM  BHOpAIUSM
yXyJIIAIIMM paboTy HABUTaTeNs. YPaBHOBEHIEHHOCTh Bajla JOCTUTAETCA JHOO
CBEpJICHUEM OTBEpCTHl, 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 BCETO BBIMOIHSIIOT B OJHY OIEPaIlUIO.
Benuunna wm3HOca 1Ieek ompesensss PEMOHTHBIA pa3Mep IeeK, BBIOOP KOTOPOTo
MPOBOAMUTCS B COOTBETCTBUU C TEXHUUYECKUMU YCIOBUSMHU.

Jlnst mmndoBaHUs MIEEK MPUMEHSIOT YHUBEpCAIbHBIC NUIHM(GOBATHHBIC CTAaHKH
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.

ba3oBbIMU TIOBEPXHOCTSMU TpU NUIM(POBAHWKA KOPEHHBIX IIE€EK SIBIISIOTCS
1eHTpoBbie oTBepcTus. [InudoBanue maTyHHBIX IEEK TPOBOAST HA IPYTOM CTaHKE,
000py/IOBaHHOM IIEHTPOCMECTUTEISIMA ~ OOECIIEYMBAIOIIUMHU COBMNAJEHUE OCEH
IIATYHHBIX €K C OChIO BpPAIlEHUs CTaHKA..

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

[Ipu mepenumdoBkax BaloB KapOIOPATOPHBIX JBUTATENCH  YIAJSIOTCS
MOBEPXHOCTHBIE CJIOH IIEEK C HAKOMUBIIUMUCS YCTAJIOCTHBIMU MOBPEKACHUSIMHU, a
UX HapallMBaHUE MPUBOJIUT K pa3rpy3ka Haubojee HaIpsHKEHHBIX CJIOEB MeTaja,
YTO CIMOCOOCTBYET BOCCTAHOBIIEHUIO UX pecypca. i KOJeHUYaThIX BaJIOB IU3EJIbHbBIX
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JBUTATENe mnepenuiM@oBKON MOJHOCTHIO YAAIUTh HANPSKEHUE U TIPENIeTbHO
pa3pylLICHHbBIE CJIOW METAJUIOB B 30HE TAJITENIC MPAKTUYECKU HEBO3MOKHO, TOITOMY
UX PECypc BOCCTAaHOBUTH HE YJAETCH.

[IImoHOYHBIN a3 3aBApUBAIOT B CPENI€ YIJIEKUCIIOTO Tra3a U HAIUIaBJISIOT BCIO
meiky Bana npoBosiokod O08[2C wmm O08I'C Tommmuou 0, 8... 1, 2 MM Ha
nosryaBromate A-547Y wiu LJIT-301 ansa myrosoit cBapku. dpe3epyroT MIMOHOYHBIE
nasbl Ha TOPU30HTAIbHO-(Dpe3epHOM cTanke Tuna 6P82I". [l TouHoro pasMenieHus
U 00pabOTKM TMa3a MPUMEHSIOT crHenuanbHoe mpucrnocodienue. KoHTpomupyror
MOJIOKEHUE 1a3a OTHOCUTENBHO JUAMETPAIbHON IUIOCKOCTH M YIJIOBOE CMEILECHHE
OTHOCHUTEIHHO OCH MEPBOT0 KPUBOIIIUIIA.

Jlns ynopoyHEHHsI BajioB MPUMEHSIOT HaKaThlBaHUE TalTeNe poJuKamMu U3
TBEPJIOTO CILIABA.

YacToTra BpallleHUsT KOJIGHYaTOro Bajia JoJKHA ObITh B mpezenax 40.., 60 muH
naBieHne ponukoB Ha ranrenu - 8000... 8500 H/m?; BpeMs ynpouHeHus (0OKaTKM) -
0,12 - 0,18 MuH; mogHOE YMNPOYHEHHE 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  raiatensM. s  mpeaoTBpallleHuss — OCTaTOYHOTO
nedhopMHUpOBaHUs Bajla OOKaThIBAHWE MPOM3BOJAT B TPHU-UETHIpE mepexona (1o
HECKOJIBKO IIEEK B. KaxAoM mepexoje). Cuily B KaxAOM NEpPEXOJie CO3Aal0T TaKUM
oOpasom, 4TtoObl nedopmarus .Baja, 0Opa3oBaBIIasCS 3a MPEIBLAYIIUN TEPEeXo,
KOMIIEHCHpOBaJach MpU TMOCIEAylonleM IMepexoje. B pesynpTaTe nocTUraercs
coocHocTh KopeHHbIX mieek 0, 01... 0, 03 MM, He TpeOyeTcs X00aHas MpaBKa Baja, a
MX CONPOTHUBJIEHUE-YCTANIOCTH NMOBbIAaeTcs Ha 55... 75 %.

2.7. BoccTtaHoBJIeHHe IeTaJIell THNIA «BTYJIKH

K »tomy «kmaccy OTHOCATCS TWIB3bl UWJIUHAPOB, BTYJKH, KPBIIIKU
MOJIIUITHAKOB TEPBUYHOTO Baja KOpOOKM mepenad, (IaHIbl BaJlOB KOPOOKU
nepenad, CTyHHIlbl Kojiec, Jamku auddepeHiuaioB, BTyJIKH U ap. JleTtamm 3Toro
Kjlacca dalle BCEro W3rOTAaBIMBAIOTCA W3 MOJIU(UIIMPOBAHHOTO, KOBKOTO H
CHEIUAIBLHOTO YyTYHA, YTIACPOIUCTHIX CTAICH.

B mporecce skcmtyaranuu aeTany MOABEPTalOTCs MEXaHWYCCKUM Hary3kaM U
JUTSI HUX OCHOBHBIMH BHJIaMH HW3HOCA SIBIIIOTCS KOPPO3UOHHO-MEXAHHYECKUN H
MOJICKYJIIPHO-MEXaHUUECKHM, KOTOPhIE XapaKTePU3YIOTCS CICAYIONMMHU SBICHUSIMU
- MOJIEKYJSIPHBIM  CXBaThIBAaHHUEM, TIEPEHOCOM  MaTepuayia, pa3pylieHueM
BO3HMKAIONINX BBIPHIBAHMEM YAaCTHI[ M OOpa30BaHHEM IPOIYKTOB XHUMHUYECKOTO
B3aMMOJICHCTBHS METajlJIa C arpeCCUBHBIMHU 3JIEMEHTAMH CpeJibl. BTynku paboTaroT B
YCIIOBUSIX TPEHHSI, KOTOPOE COMPOBOKAACTCS UKINIHBIM U3MEHEHUEM TeMIIepaTyphl
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Y HaJIMYMEM arpeCcCUBHOU CpPEIbI.

OcHoBHBIE 1e(hEKThI, XapaKTEpHbIE NI IE€TAJEl 3TOro Kiacca JAeTallel - H3HOC
BHYTPEHHHMX M HApPY>KHBIX MOCAJOYHBIX MECT MOJI MOJUIUITHUKK; U3HOC IIEEK MOJ
CaJIbHUKU; U3UOCHI, 3aAUPbI, KOJIBIIEBbIE PUCKU HA TPYIIUXCS TOBEPXHOCTSIX.

BHyTpeHHME U HapyKHbIE MOBEPXHOCTU 3TUX AETANEH, a TAKKE HUX TOPLBI
SIBJISIFOTCST 0Q30BBIMU IPU MEXaHHYECKON 00paboTKe.

N3HOC oTBEpCTHIl MO MOAIIUITHUKY U IIEHKY IIECTEPHU, CATIBHUKNA YCTPAHSIOT
MTOCTAHOBKOM JIOMOJTHUTEIBHBIX peMOHTHBIX aetainen ([IP/]) - Brynok. Eciu e npu
BOCCTAHOBJICHUM OTBEPCTUU TMOJ MOMAIIUINHUKA U CAJIbHUKH HCHOJIb3YETCS
BHOpOIyroBasi HAaIUIaBKa, TO OHM CHadaja pacTavyWBaIOTCS, HAIUIABJISIOTCS B JIBa
CJI0A, @ 3aT€M PAaCTauMBAIOTCS B COOTBETCTBUU C 33JIaHHBIM Pa3MEPOM.

Ecnm ke Ha getann MMeEIOTCS MIEHKHA, TO UX U3HOC MOXET YCTPaHSAThCS JIMOO
BUOPOYrOBOM HamaBKoOM (MexaHuW4eckas 0o0paboTka, HallaBKa M MeXaHW4ecKas
00paboTKa ¢ OCIEAYIOMUM HUTH(POBAHUEM), TUOO0  IEKTPOKOHTAKTHON MPUBAPKON
CTaJbHOW JIEHTHl (UUIM(OBaHUE, MPUBApPKA JIEHTHI, HUIM(OBAHHWE TOBEPXHOCTH
JICHTHI)

Hanbonee xapakTepHOM JeTanbl0 B KIACCE «IOJBIC IUIUHIAPBDY SBISETCS
TUJIb3a [WIMHAPOB.

OcHoBHBIE Je(deKThl THIIb3: HM3HOC 3€pKaja UWIUHAPA, W3HOC, H3MEHEHHE
(GbOopMBI U B3aMMHOTO PACIOJIOKEHUS BEPXHETO M HUKHETO YCTAHOBOUYHBIX TOSICKOB
OTHOCUTEJIBHO OCH IWJIMHAPA; CKOJbI U TPEIIMHBI Jo0oro pasmepa. U
pACIIOJIOKEHUS; OTJIOKEHUSI HAKWIK HAa T[OBEPXHOCTH, OMBIBAEMOW BOJIOM:
OTJIOXKEHUSI HAKUIM HAa TOBEPXHOCTSIX MOCAJ0UYHBIX MOSICKOB; KOPOOJIEHUE, OTKOJIBI,
rIyOOKHE 3auphl WU MOTEPs HATIra BCTABKHU TUJIb3bl. [Ipy HalIW4UMU CKOJIOB WM
TPEIIMH JII000T0 pazMepa U paciooKEHUS THIIb3bl BBIOPAKOBBIBAIOT.

Koppo3uoHublii u3HOC #  jAegopMainyio MOSICKOB TUJIB3bl  YCTPAHSIOT
xKenesueHueM  (mpenBaputTenbHOe — MITM(OBAHWE, HAHECEHWE TOKPBITUS U
OKOHYATeNbHOE MNUIM(OBAHUE O HCXOJHOTO pa3Mepa) WIM IUIa3MEHHBIM
HANBUICHUEM C TOCJICAYIOIMUM OIUJIaBJICHUEM MOKPBITUS (MPEABAPUTEIBHOE IUIH-
doBanue, cTpyiiHass 00pabOTKa, HECEHUE IOKPHITUS, OIUIABICHUE TOKPHITUS
KUCJIOPOJHBIM  IIJJAMEHEM, OKOHYAaTeJIbHOE€ NUIM(GOBAHHE  BOCCTAaHOBJICHHBIX
MOSICKOB).

W3Hoc 3epkana LMIMHApA YCTPAaHAETCS pacTauMBaHUEM C TOCIETYIOIIUM
XOHUHI'OBaHUEM MO/ OJIMH U3 PEMOHTHBIX pa3MepoB U nocraHoBkou JIP/I.

PactaunBanue TWJIb3 MPOU3ZBOAUTCS MOJ OAWUH K3 PEMOHTHBIX pPa3MepoOB Ha
anMmaszHo-pacTouyHoM ctaHke 2A78H pe3namu, OCHAIIEHHBIMH IUIACTUHKAMU U3
anpOopa wim TBepaoro ciiaa DK6. Pexun» peszanus; nmomaya - 0,03... 0,05 mm/006;
ckopocTh pe3anus - 80... 100 m /Mun; rmybuna pesanus! 0,015... 0,2 mm.

[Tocne .pacTaurMBaHusi OTBEPCTUE TUJIb3bl 00pa0ATHIBAIOT Ha XOHHHIOBAJIbHBIX
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crankax 3I'833 u 3A83C-33. UepHOoBOe XOHUHTOBaHHE MPOU3BOAIT Opyckamu K3 1
OCT 1 K wmm amvazaeimu Opyckamu ACO6MI1  100%-HOW KOHIIEHTpAIuy ¢
CoJIep’)KaHMEM aliMa3oB B Opycke 3,5 kaparta. UWCTOBOE XOHUHTOBAaHHE .BEIYT
opyckamu K3M20CM1K wnu anmaszasiMu Opyckamun ACM20M1 100 %-Ho# KOH-
[EHTpalui. XOHUHTOBAaHUE BEAYT MPHU pPEXMMax: OKpyXHas ckopocth - 60 - 80
M/MHH; BO3BPaTHO TMOCTYMaTelbHasi CKOPOCTh -15 - 25 M/MuH; naBiieHre Ha OPYCKH -
0,5 -1,0 MIla (uepHoBoe xonunroBanue) u 0,4 - 0,6 MIla (uuctoBoe); COX -
KEepPOCHH; MPUIYCK Ha yepHOBOe XoHuHTOoBaHHE -0,05 - 0, 07 MM, a Ha YucTOBOE -
0,01 - 0,03 mm.

2.8. BoccraHoBJ/ieHHE pe3bObl

W3HomeHHbIe pe3bObl B JETANISIX BOCCTAHABIMBAIOT CJICAYIOIIUMU CIIOCOOAMH:

1)Hape3aHueM.pe3b0bl PEMOHTHOTO pa3Mmepa. V3HOMIEHHYIO pe3n0y MpH 3TOM
yAAIAIOT M Hape3aloT Ha Bajlax pe3b0y YMEHBIIEHHOTO, a B OTBEPCTUAX -
YBEJIMYEHHOTO pa3Mepa. PeMOHTHBIE pa3Mepbl pe3b0bl TPUBEJCHBI B Ta0. 5.

2)HaBapKOil W Hape3aHHEeM pe3bObl HOPMAJIBHOIO, pa3Mepa. VI3HOIICHHYIO
pe3s0y Mpu 3TOM yAaisitoT oOTaunBaHueM Ha 1 mM. HaBapuBarot cioil metamia c
MPUITYCKOM 2...3 MM Ha CTOPOHY. 3aT€M 3TO MECTO 0OTAUYMBAIOT U .HA HEM HApE3aroT
HOBYIO pe3b0y (Tabi. 7);

3)rnocTaHOBKOM pe3bOOBBIX MPOOOK;

4)yCTaHOBKOW CIHPAJIbHBIX BCTaBOK. JlJisi ompesaencHus pasMepoB pe3bOOBOTrO
COCIMHEHUSI CO CIHUPATHLHON BCTABKOM PAacCUMTHIBAIOT pa3Mepbl Pe3bObl B KOPITyCe
(puc. 3, 4), rae 3a UCXOHBIE MPUHUMAIOT pa3MepPbl Pe3b0bI OoJITA.

Pacuetsl BenyT 1o hopmyiam:

dp<=dS5+2H/8)+2H-2(H/8)

wmm dp =d°+2H.mo H =0, 866 S.

tornad ¢ = d+1.7328S..

rae d ¢ - pacuerHslii pasmep pe3bObl B KOpIyce (OCTalbHBIE pa3Mephl Ha
pHC.3)

Puc.3. Cxema k pacuery pasMepoB pe3b0OBBIX  CHUPATHHBIX BCTABOK

22



Pa3zmepsl mpouist BUTKa BCTaBKM pacCUUTHIBAIOT, UCXO/S U3 TEOMETPUUECKOTO
MTOCTPOEHUSI METPUUECKON PE3bObI, B CEHEHUH KOTOPOMU MOIy4YaeTcss poMO
PomOuueckuit mpoduiab COUpalbHOM BCTaBKM TMOAY4YalOT M3 CTaJIbHOMN
1poBoJIokH Kpyrioro ceuenuss X18H10T myrem npokaTeiBaHusl.
HaBuBKYy cnupanbHbIX BCTaBOK Ha pe3b0OBYIO,TEXHOJIOIMUECKYIO OIPABKY
BEIYT IByMsl CIOCOOAMM: MPHU MOMOILHU (UIBEPHOM ONPABKU U OIPABKHU C POJIUKOM.
K BpIOOpY cioco0a BOCCTaHOBIIEHUS! PE3BOOBBIX OTBEPCTUU CIIEAYET MOAXOIUTh
IU(pPepeHINPOBAaHHO HMCXOMAsl U3 HanuuMs 1e(EeKTOB, BUAA 3arpy3Ku, TOJIILMHBI
CTCHOK JeTalud U T. A, TEeXHOJOTWYECKUH MpOILEeCC BOCCTAHOBJICHUS PE3hOOBBIX
OTBEPCTUHU BKJIFOYAECT:
e JjedeKrannuio pe3pbOOBBIX OTBEPCTHIl IyTEM BHEUIHETO OCMOTpa JH
pe3b00BBIMU KaIuOpamy;
e yJaJeHUE U3HOIICHHOW PEe3bOBI;
® CBepJICHHE JO HEOOXOIMMOTO pa3Mepa;
® HapeszaHue pe3bObl B PACCBEPIICHHOM OTBEpCTHH (Ta011.6);
e BBEpThIBAaHUE PE3bOOBOI CIUPATBHON BCTABKH B JI€TaIb;
® yJaJIeHue TEXHOJOTUYECKOTO MOBO/IKA pe3b00BOM BCTABKH;
® KOHTPOJIb BOCCTAHOBJIEHHOH pe3bOBl.
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I'IABA 3. OBIIUE TPEBOBAHUSA K O®OPMJIEHUIO TEKCTOBBIX
N TPAOUYECKUX JOKYMEHTOB

K TekcroBeiM pokymentam nmo ['OCT 3.1104-81 oTHOcCATCS HOKYMEHTHI, CO-
JiepKaliie B OCHOBHOM CIUIOLIHOW TEKCT MJIM TEKCT pa30ouThii Ha rpadbl. OOmme
TpeOoBaHUs K 0popMIIEHUIO TeKCTOBBIX AJOKyMeHTOB 1o ['OCT 2.105-79. Tepmunsl
u onpenesieHuss ocHOBHBIX moHsTuit mo I'OCT 3.1109-82.

B TekCTOBBIX NOKyMEHTax, TEKCT KOTOPBIX Pa30oMT Ha rpadwl, JAOMyCKAaeTCs
BBIJICJISITh Pa3/ieibl U MOAPA3IEIbI.

HanmMeHoBaHMe pa3fesioB M MOAPA3/IEIOB 3alMChIBAIOT B BHJIE 3ar0JOBKOB U
MI0/13ar0JIOBKOB U, IPU HEOOXOAMMOCTH, TOAYEPKHUBALOT:

[lox 3arosioBKamMu W MEXIy pasfenamMu U MOApa3AesiaMH CIEIYEeT OCTABIISTH
CBOOO/IHBIE CTPOKH (OJIHY - JIBE CTPOKH ).

[Ipu pa3paboTke TEKCTOBBIX JOKYMEHTOB B 3aBUCHUMOCTH OT THUIIA U XapakTepa
IPOU3BOJCTBA CIEAYET IPUMEHATh CIEAYIOIIHME BHIBl ONUCAaHUS IIpolecca:
MapuIpyTHOE, ONEPALMOHHOE, MapIIPYTHO-ONEPALUOHHOE.

[Ipu 3amosHeHHI OJAHKOB TEKCTOBBIX JOKYMEHTOB, MOJY4YaeMbIX THIIOrpad-
CKHM CIIOCOOOM, 3aMKCh JTAHHBIX CIIEAYET BHIMIOIHATHh B HUXKHEH 4acTHU CTPOKU BbI-
cotoit 8,50 wim 8,46 MM, OCTaBisie BEPXHIOIO €€ YacTh CBOOOJHOM JJii BHECEHUS
U3MCHEHUU.

3anucu He JOJIKHBI CIMBATHCS C JIMHUSIMU, TIPOU3BOJUTH B TEXHOJIOTUYECKOM
MOCJICIOBATEILHOCTH BBITIOJIHEHUS OTEpalluy, Mepexo/ioB, MPUEeMOB padoTt, ¢u3u-
YECKUX U XUMHUYECKHUX MPOLIECCOB.

Omnepanuu ciieqyer HyMepoBaTh YMCIAMU psijia apuPMETUYECKOW MPOrpecCuu
(5, 10, 15 u 1.1). Jonmyckaemcsi k yuciam 100aBiarh ciea Hyau (005, 010,015 u
T.10.).

[Tepexonsl creayeT HyMepoBaTh YuciaaMu HaTypaiabHoro psana (1, 2, 3 u 1.1.).

TekcToBbIE TEXHOJIOTUYECKHE IJOKYMEHTHI, B 3aBUCHUMOCTH OT BHJA,J0JIKHBI
pa3pabaThIBaThCsl HA COOTBETCTBYIOIIMX OyiaHkax. MH(popMaiuoo clieyeT 3amnuchl-
Bath. o [ OCT 3.1104-81 cneayrommmu ciocobamu:

MaIIMHOMKUCHBIM (1ar nucbma 2,54 u 2,6 MM), pyKONMCHBIM - BbICOTa OYKB H.
mupp no 'OCT 2.304-81, tunorpadckuM, BbIYEPUMBAHUEM OT PYKH, BhIYEPUMBA-
HUEM Ha TpadonoCTPOUTEINSIX.

OdopmieHHbIe TOJTMHHUKY (OPUTHHAIBI) JOKYMEHTOB, MOJIEKAIIUX YUETy U
XPaHEHHIO, JIOJDKHBI YJIOBIETBOPSITH TPEOOBAHUSM pPa3IUYHBIX CIOCOOOB pas-
MHOKEHHSI.

Tepmunbl, onpeneneHus, yCiIoBHbIe 0003HAYEHUS, HANMEHOBAHMSI, COKPAIIICHHUE
CJIOB U CJOBOCOYETaHWH, MPUMEHSEMBbIX B JOKYMEHTaX JOJHKHBI COOTBETCTBOBAThH
TpeOOBAaHUSM TOCYJAPCTBEHHBIX CTAaHAAPTOB M PYKOBOASIIUX HOPMAaTHUBHBIX
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IoKyMeHTOB ['occTanzapTa U 3anuchbiBaThes B OJlaHKax 0€3 pa3bsiCHEHUH. Y CIOBHBIE
0003HaUEHUsT U TEPMUHBI, MPUMEHSIEMbIE B JIOKYMEHTaX, HE MPEIyCMOTPEHHBIC
rOCyJIapCTBEHHBIMU CTaHJapTaMU, HEOOXOJUMO MPUMEHSTh C 0053aTEIbHON CChLI-
KOM Ha OTpacieBbl€ CTAaHAAPTHI CTAHAAPTHI npeanpustus. lIpum ccpuikax HaA OT-
pacieBble CTaHIAPThI WM CTaHAAPTHI MPEINPUATHS KOIIUH 3TUX CTaHIAPTOB JOJIKHBI
OBITh MPWJIOKEHBI K KOMIUIEKTY TEXHOJIOTHYECKUX OKYMEHTOB MpH Iepeaade ero
IPYTUM TPEINpUsATUsSM (OpraHu3alusaM) OTpacid WU TPEANPUSATUIMH JPYTou
OTPOCIIH.

HopMokoHTposb JokymMeHTanuu mpousBoautrcsi B coorBerctBuu ¢ ['OCT
3.1116-79.

MertpoJsiornyeckas 3KCHEpPTU3a PEMOHTHOM JOKYMEHTALMU MNPOU3BOAMUTCS IO
OCT 70.0001.198-82.

3.1. TPEBOBAHUSA K TPAOUYECKUM JOKYMEHTAM

K rpadudeckum n300pakeHHSAM OTHOCSTCS JCKH3bl HA HW3JCIHS WA HUX CO-
CTaBHBIC YaCTH, 3CKU3bl HA TEXHOJOTUYECKUE YCTAHOBKH WM TO3MIIMH, TEXHOJIOTHYIE-
CKHE CXEeMbI (KHHEMaTHYECKHE, DIICKTPUUECKHE, THIPABINICCKUE H T.11.), TpadUuKu 1
t.1m. mo 'OCT 3.1104-81.

I'paduyeckre n300pakeHUs CIAEAYET BBIMOJHATH C IEJIbI0 HAIJISIAHOM M J0-
MOJTHUTEIbHON MH(MOPMAILIUK K JOKYMEHTAM.

DCKHU3BI CIEAYET pa3padaThiBaTh HA TEXHOJOTHMUECKHE TPOIIECCHI, OMEPAINU U
TIePEXO/IBI.

DCKHU3BI ClIeyeT BBIMNOIHATH C COOMIOJICHUEM MaciiTaba uiu 6e3 coOroaeHuUs
Macitaba, HO ¢ IPUMEPHBIM COOTIOJICHUEM TIPOTIOPIINN, C YKa3aHUEM JJIs U3ICITHH,
COOPOYHBIX SIUHUIL U ACTANICH AIIEMEHTOB 00padaThIBAEMbIX MMOBEPXHOCTEH U T.II.

I'padpuaeckue n300pakeHHs CIACMYET BBHITONHITH C MMPUMEHEHUEM YEPTEKHOTO
UHCTPYMEHTA, JOIYCKAETCS BBITOIHATH H300paKEHUS OT PYKHU.

N3obpaxkats u3aenne Ha 3CKU3ax HEOOX0IUMO B paboyeM IOJIOKESHUH U3ICITHUS
Ha omepauuu. Eciam 3cku3 um3nenus pa3paboTaH K HECKOJIBKHM OIepalusm, JI0-
MyCKaeTCs N300pakaTh U3/Ie/Iie Ha ACKHU3E B HEPaOOUEM ITOJI0KEHHUH.

N3o0paskeHns W37 HAa ICKU3E JOJDKHBI COACPKATh pa3Mephl, TpeIeIbHbBIC
OTKJIOHCHHS, 0003HAYEHUS IIIEPOXOBATOCTH, 0a3, OIMOp, 3aKUMOB M yCTAaHOBOYHO-
32KUMHBIX YCTPOWCTB, HEOOXOJMMBIX JIJISi BBIMIOJHEHUS ONepanuid’ isT KOTOPBIX
pa3paboTaH CKH3.

Pasmepsl mpenenbHbIE OTKIOHEHHS CIIEIyeT HAHOCUTh Ha HM300pa)KEHUs IO
I'OCT 2.307~68 u I'OCT 2.308-79. O603Ha4yeHUs IEPOXOBATOCTH O0OpabaThIBae-
MBIX TIOBEPXHOCTEM M3lenusi clieqyeT HaHOCUTh Ha u3obpaxenus no 'OCT 2.309-
73.

O06o3HaueHHs OMOp, 3aKUMOB, YCTAaHOBOYHO-3KUMHBIX ycTpocTB 1o ['OCT
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3.1107-81, cpeacTB TEXHOJIOTUUECKOTO OCHAIICHUS U T.I. CJIEIYEeT BHIMIOJHATH B CO-
OTBETCTBUU C TpPEeOOBAaHUSIMH JCHCTBYIOIIMX TOCYAapCTBEHHBIX U OTPaCIEBBIX
CTaHAapTOB.

K ngokymeHnTam MapHipyTHOrO M MaplIpyTHO-ONEPALMOHHOTO ONUCAHUS J10-
IIyCKAeTCsl 3CKU3bl HE pa3pabaThiBaTh U MPUMEHSATh COOTBETCTBYIOIIHME KOHCTPYK-
TOPCKHUE JTIOKYMEHTbI, 0()OPMIICHHbIE B COOTBETCTBHM C TPeOOBAHUSIMH CTAHJAPTOB
ECK/

Ha scku3zax k omepanusiMm Bce pa3Mepbl WM KOHCTPYKTHUBHBIE 3JEMEHTHI 00-
pabaTbIBacMbIX TOBEPXHOCTEH YCIOBHO HYMeEpyroT apabckumu mudppamu. Homep
pa3Mepa WM KOHCTPYKTHBHOTO JJIEMEHTa 00palaThiBaéMOl MOBEPXHOCTH TIPO-
CTaBJISIIOT B OKPY>KHOCTH THAMETPOM 6...8 MM M COCIUHSIOT C pa3MEPHOM WIIM BbI-
HOCHOH JIMHUEH, MpU 3TOM pa3Mepbl, MpeielibHble OTKIOHEHUs oOpaldaThiBacMOM
NOBEPXHOCTH B TEKCTE COJEPKAHUS ONEPALUN WU IIEPEXO0/1a HE YKa3bIBAIOT.

JlommyckaeTcst B TEKCTE COJEp KaHHUE ONEpallMd WIM IEpexoaa, HOMEp pa3Mepa
WIA KOHCTPYKTHBHOI'O 3JIEMEHTa HE OOBOJUTH OKPYXHOCThIO, Hanmpumep "Passep-
HyTb oTBepctue I, "Tounts kanaBky 2. Hywmepanuio crnemyer NpOU3BOIWTH B
HAIIPaBJICHUU YaCOBOM CTPEJIKHU.

[Ipyn ykazaHuu HOMeEpa ONepalud CIEAYEeT HUCXOJUTh OT HAdaJbHOM LUpHI
orcuera. [Ipy BBIIOJIHEHWH B OJHOM JOKYMEHTE HECKOJBKHMX 3CKH30B K pa3HbIM
ornepanusM OJHOIO TEXHOJOTMYECKOIO MPOLECCca JIOIyCKAaeTCs CKBO3HAs HyMepalysl
oOpa0aTheIBaeéMbIX TMOBEPXHOCTEH WM KOHCTPYKTHUBHBIX 3JeMeHTOB. [Ipu 3TOM
HOMEpa OJHOW U TOW ke oOpabaTbiBaeMOW MOBEPXHOCTH WJIM: KOHCTPYKTHBHOTO
AJIEeMEHTAa, BCTPEYAEMbIX B Pa3HbIX ONEpalusix, MOIyT ObITh HEOAMHAKOBBIMHU.

TexHuueckue TpeOOBaHUS CIEAYET MOMENIaTh Ha CBOOOHON YacTH JOKYMEHTa
crpaBa OT M300paKeHUS M3ISNHs WK 1o HUM 1 n3narath o ['OCT 2.316- 68.

Tabnuupl U rpaduky, NOACHAIOMIME N300paXKEHUE U3IENUs, CIEAYEeT TOMENIaTh
Ha CBOOOJHOM YacTU JOKYMEHTa ClpaBa OT M300paKeHMsI U3JIEHs U BBIIOJIHATH IO
I'OCT 2105-79. Pasmeps! rpad Tabauil HOKHBI TTO3BOJIATH 3aUCh B HUX JAHHBIX C
HanOoJbIIEH 3HAYMMOCTbIO B COOTBETCTBUU C MPUMEHSEMBIMH KJIacCHU(UKATOpaMU
TEXHUKO-2KOHOMHUYECKON MH(pOpMaIUu.

IIpu odopmnenuu Tabmull cieayeT coOJIoAaTh COOTBETCTBUE Pa3MEPHOCTU U
HAaMMEHOBaHUs OT/AEJIbHBIX rpad aHanoruyHbiM rpadam nokymentoB ECT/I.

[TocTpoenue TaOUIBI ClielyeT HAYMHATh C HMXKHEW 4acTU MOJsi TIOKYMEHTa,
BBIJIEpP>KUBasl IIar CTPOKU. Pa3Mepsl, periiaMeHTUPYIONIUE BICOTY TOJIOBKU TAaOJIUIIBL,
BBIOMpAIOT pa3pabOTUYUKKU JOKYMEHTOB, YUUTHIBasl yA0OHOE M MOJHOE Pa3MEIIeHUE
uHpopmaIuu.

[Ipu pa3paboTke cxeMbl YCTAaHOBKHM H3JENMs Ha ONEpALMH JIOMYCKAETCs MpH-
MEHATHb YIPOILIEHHOE W300pakeHue u3Aenus O0e3 YKa3zaHus €ero OT/AEJbHbIX
KOHCTPYKTUBHBIX 3JIEMEHTOB, KOTOPBIE HE BJIMSAIOT HA YCTAaHOBKY M 3aKpEILICHHE
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JIETaJIH.

N300pakeHre TEXHOJOTHMYECKUX HANIaJ0K M YCTAaHOBOK C HHCTPYMEHTOM
clelyeT yKa3aTh YNpOIIEHHO B IulaHe. He BHUIMMBIE KOHTYphl MHCTPYMEHTa, 3a-
KpbIBa€MbIE APYTUMH CPEICTBAMH TEXHOJIOTUYECKOTO OCHAIICHUS (WJIA UX YacTsIMU),
B YIPOIICHHOM M300paKeHUH YKa3bIBaTh HE CIIEIYeET.

Ecnu uzoOpakeHue u3fenusi Ha 3CKU3€ OTHOCUTCS K HECKOJIBKUM ONEpALHsIM
TEXHOJIOTUYECKOr0 MpOoIecca, TO HOMEpa 3TUX OMNEpalMil CIeNyeT yKa3blBaTh Haj
U300paKeHUEM U3/eNus U NoauepKuBaTh. JJomyckaeTcss He 3aluchiBaTh BCe HOMEpPA
orepanuii, eciu nu3o0pakeHue maaenus Ha 3ckusze orHocutces Kk 005,010,015 u 020
omepamusaM, B 3TOM cirydae MokHO 3anucars 005...020.

Ecnu na mone ms rpaduueckoil MHPOpMAIUU COJEPKUTCA HECKOJIBKO OT-
JENBbHBIX 3CKU30B U1 Pa3IMYHBIX ONEpalUi TEXHOJIOTMYECKOTO MIpOoLEecca, TO Hak
Ka)KJIbIM 3CKH30M CJIe1yeT YKa3aTb HOMEp Olepaluy U NOJYEPKHYTh.

OdopmieHnre KapTbl 3CKU30B HE 3aBUCUT OT IPUMEHSEMBIX METO/J0B IPOEK-
tupoBanus. [Ipu pazpadorke KO rpady 3 ocHOBHOI HaqIUCH HE 3aMOIHSIET.

OcnoBuble Hagmucu odopmisitor o ['OCT 3.1103-82, rpadbl 3anofHAIOT B
COOTBETCTBHH € Ta0i1.6.1, JTaHHOT0 METOIMYSCKOTO ITOCOOMS.
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I'IABA 4 ®OPMbI U ITPABUJIA O®OPMJUIEHUS MAPHIPYTHbBIX
KAPT

Bri6op, u ycraHoBieHrne o01acTd MPUMEHEHHUs1 COOTBETCTByOmuX (Gopm MK
3aBUCAT OT pa3padaThIBAEMbIX BHJIOB TEXHOJIOTMYECKUX MPOLIECCOB, TPOU3BOISITCS B
cootrBeTcTBUU ¢ ['OCT 3JI102-81, I'OCT 3.1119-83; I'OCT 3J1121-84, I'OCT 3JI1
8-82.

[Ipu mapuipyTHOM, ¥ MapUIPyTHO-OIIEPALUOHHOM ONKUCAHUU TEXHOJIOTUYECKOTO
nponecca MK sABisieTCs OJHUM U3 OCHOBHBIX JOKYMEHTOB, HA KOTOPOM OIHCBIBAETCS
BECH IIPOLIECC B TEXHOJIOTHYECKOMN IMOCIEA0BATEIBHOCTH BBIITOIHEHUS OIIEPALIAN.

[Ipu omepanmoOHHOM OIKUCAaHWU TEXHOJOrmyeckoro-nporecca MK BbImosHsSET
pOJIb CBOAHOTO TOKYMEHTA, B KOTOPOM yKa3bIBaeTcCs ajpecHas uHpopmarus (HoMep
1exa, ydactka, pabodyero mecra, omnepaiii), HaMMEHOBaHUE OIepallud, MepeueHb
JIOKYMEHTOB, TPUMEHSEMBIX TPU BBIMOJIHEHUH OIEpaluu, TEXHOJIOTHYecKoe 000-
pyAoBaHuE & TPY103aTPATHI.

[TpaBuna odopmiienus dopm MK mo 'OCT 3. 1104-81. J{ns u3noxeHUs: TexX-
HoOJIOTMYeCcKuX mpoueccoB B MK HCHONB3YIOT croco0 3amoyHeHHs], MPU KOTOPOM
MH(POpMAIUI0O BHOCST IMOCTPOYHO HECKOJIBKUMHU THUIAMH CTpokK. Kaxaomy Tuiy
CTPOKH COOTBETCTBYET CBOM cirykeOHbIN cumMBoiI o ['OCT 3.1118-82, mpuBeaeHHBIHM
B Ta011.10.1 7aHHOTO METOANYECKOTO OCOOUS.

[IpocTaHoBKa ciy>KeOHBIX CUMBOJIOB SIBJIIETCSI 00SI3aTEIBHOM, 1 HE 3aBUCUT OT
IIPUMEHSEMOTO METOAA ITPOEKTUPOBAHUS JOKYMEHTOB.

B kauecTBe 0003HaU€HHs CIIyKEOHBIX CHUMBOJIOB MPUHATHI OYKBBI PYCCKOIO
angasuTa,- NPOCTABJISIEMbIEC TIEPE]l HOMEPOM, COOTBETCTBYIOIIEH CTPOKH, U BBINOJ-
HsIeMbI€ IPONUCHOM OyKBOi1, Hanpumep, MO1, A12 u T.1.

[Ipu 3anonHeHnu nHGOpPMALIMKM HA CTPOKaX, UMEIOIIUX CIYyKeOHbI cumBo O,
CJIeIyeT PYKOBOJCTBOBAThCS TpeOOBaHUSIMU rocyaapcTBeHHBIX cranmaptoB ECT/I,
yCTaHABJIMBAIOIIMX MPaBUJIA 3aMMCU OINEpaluid U MepexojoB. 3anuch UHOOpPMAIIU
CJIEAYEeT BBINOJHATh B TEXHOJOTHYECKOW IIOCIENOBATEIIBHOCTA II0 BCEU [JIMHE
CTPOKH C BO3MOXHOCTBIO, TPH HEOOXOIMMOCTH, TepeHoca WH(PpOpMaluu .Ha
NOCJHEAYIOMIMNE CTPOKH. [Ipy onepaniMoOHHOM ONMCAaHUM TEXHOJIOTUYECKOro Mmporecca
Ha MK HOMEp mepexoza cieayer npoCcTaBiATh B HAYale CTPOKH.

[Ipu 3anonHeHun MHPOpPMAIIUU HA CTPOKAX, UMEIOIIHNX CIyKeOHBIM cuMBog T,
CJIeIyeT PYKOBOJICTBOBATHCS TPEOOBAHUSIMH COOTBETCTBYIOIIMX KJIACCH(UKATOPOB,
rOCYJJapCTBEHHBIX U OTPACIIEBBIX CTAHIAPTOB Ha KojaupoBaHue (0003HAuUEHUE) U
HAaWMEHOBAHHME TEXHOJOTHYECKON ocHacTku. Mubopmaruio mo mpuMmeHsieMoil Ha
OIepanuy TEXHOJOTMYECKOM OCHACTKE 3alMCBHIBAIOT B CIEAYIOLIEH ITOCIEA0BATENb-
HOCTH: TPUCIIOCOOJICHHS, BCIIOMOTATEIbHBI HUHCTPYMEHT, PEXYIIMH HHCTPYMEHT,
CJIECapHO-MOHTAXXHBIM MHCTPYMEHT, CHEIUaIbHbIH HHCTPYMEHT, TPUMEHSIEMBIN MpH
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BBITIOJTHEHUHU CIIEIU(PUIECKUX TEXHOJIOTHYECKHUX MPOIECCOB (omepariuii), Harpumep,
MIPU CBapKe, IITAMITIOBKE U T.II., CPEICTBA H3MEPCHHUS.

3anuch CleayeT BBIMOJIHATH MO BCEH JJIMHE CTPOKH C BO3MOXHOCTHIO, TIPH
HEO0OXOMMOCTH TIepeHoca HHPOPMAITUX Ha TIOCIICTYIOIIHE CTPOKH.

Paznenenue nHpopmamuii Mo KaxxaoMy CPEACTBY TEXHOJOTHMYECKOHW OCHACTKHU
CIEAYeT BBITIOIHATh 4Yepe3 3HaK «,». KoJnuecTBO OJHOBPEMEHHO MPUMEHSIEMBIX
€JIMHUI] TEXHOJIOTHYECKOM OCHACTKH CJIEAyeT yKa3bIBaTh IMOcje Koja (0003HAUCHMS)
OCHACTKH, 3aKJIFOYUB B CKOOKH, HanpuMmep, ABBI™ xxxxxx.xxx (2) ¢bpesa 1uckoBas.

3anonHATh UHPOPMAITHIO JIJIS KaKIOW OINepariuy Mpu MapiipyTHOM ONHCAHUU
no tunam cTpok B MK dopmer 2, 16 u 1, 16 cnegyer mo 'OCT 3.1118-82 u 1a6:1.10.2
B CTpOKU coO ciyxeOHbiMU cumBoiamu A, b, K, M 0, T. B ciyuyae orcyrcTBus
uHpopMaIMKM ¢ KaKUM-JIHOO CITy>KEOHBIM CHMBOJIOM, 3alMChIBAETCS UH(pOpMAIIUS CO
CICAYIOIIUM CITy>KEOHBIM CHMBOJIOM T10 MOPSIKY.

Ta6muma 10.1. Copepkanue wuHOpManuu BHOCHMOM B Tpadbl ¢GopM ¢
TOPU30HTAIBHBIM PACIIOJIOKEHUEM TI0JIS TOIITHUBKU

Obo3HaueHue
CITy’KeOHOTO Nudopmanus
CUMBOJIA
A Howmep nexa, yyactka, pabodyero Mecrta, rie BhIIOJIHSAETCS ONepanus.
B Kon, HaumeHoBaHue 00opyioBaHus U MH(pOpMaLus 1o
Nudopmarus mo koMIieKTanuu u3aeaus (COOpouHON eTUHUIIBI)
K COCTaBHBIMH YaCTAMHU C yKa3aHUEM HaMMEHOBaHUs JeTaliel

COOpPOYHBIX €AMHUII, UX 0003HAYCHHH, 0003HAUCHUS TTOIpa3ICICHUN,
OTKYyJla TTOCTYNal0T KOMIUICKTYIOIIHNE COCTABHBIC YaCTH, KOJa

Nudopmanus o0 npuMeHsI€MOM OCHOBHBIM MaTepHuaie U HCXOIHOM
3aroToBKe, UH(POpMAIUA O MPUMEHSIEMBIX BCIIOMOTATEIbHBIX U

M KOMIUTICKTYIOIIMX MaTepHuajax ¢ yKa3aHneM HauMEHOBaHHS U KOJia
Marepualia, 0003HauCHUS MOApa3IeICHUM, OTKY1a TTOCTYNaoT

O Conuepxanue omnepalmu (rmepexosa).

T Nudopmarys o MpUMEHSIEMOM MPH BHIIOJHEHUN OIIePaIlliH

(V)
TAVIINTINATIIIIAOCT, NI AOCITIQAONTIZD

I[Ipy mapmpyTHO-ONEPAMOHHOM OMNMCAHUM TEXHOJOIMYECKOTO Ipolecca

OYEPETHOCTh 3aMOJTHEHUS CIIYKEOHBIX CHUMBOJIOB MPOU3BOJIUTCS B 3aBHCHMOCTU OT
BHJIa OTIMICAaHUs JAaHHOU omnepanui. B yuyeOHOM mporiecce UCHOoIb3yeTCs MapIipyT-
HO-ONEPAIlMOHHOE OMHUCaHue ¢ pa3paboTkoi 1..2 omepallMOHHBIX KapT U KapT ICKU-
30B/Odopmiienne ocHoBHbIX Haamucedr mo ['OCT 3.1103-82 B COOTBETCTBUHU C
pazzaesioM "OCHOBHBIC HAAMKUCHU" TAHHOTO METOAMYECKOTO MOCOOUSI.

[Tpu mpumenenuu hopm MK 17151 pazpaboTku TEXHOJIOTHYECKUX MPOIECCOB TIPH
MIPOU3BOJICTBE OIBITHOTO OOpa3na (OMBITHOW MMApTHUH) MOMYCKAETCS BBITTOIHSTH
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rpaduyeckue U300paKeHUsT U3eaui (JeTanei, COOpOYHBIX €AMHUII) WJIM TEXHOJIO-
TMYECKUX YCTAHOBOK HEMOCPEACTBEHHO Ha IMOJIe IOKYMEHTa, B3aMEH KapThl 3CKU30B.
B »sToM cnyuae BceM cCTpokam, 3aHATBIM TpadUyecKuM H300pakeHHUEM TMpH-
CBaMBaeTCs CIIykeOHbIN cumBo O.
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I'TIABA 5§ ®OPMbI U TIIPABUWJIA OPOPMJIEHUA
OIIEPAIIMOHHBIX KAPT

OmnepallnoOHHOE OMHCAHUE CIEAYET BBIMOJIHITH HA COOTBETCTBYIOMIUX (hopmax
JOKYMEHTOB C TIPUMEHEHHWEM KPAaTKOW WM TIOJHOM 3alHCH CONEp)KaHHsS MO0 BCEM
orepanusM B TEXHOJIOTHYECKOM MOCIEA0BATEIbHOCTH X BBIIOJIHEHHS C YKa3aHHEM
NEPEXOJ0B U JJAHHBIX MO TEXHOJIOTHYECKUM PEKUMAaM.

[Ipu onucanum omnepanuil ciaeAyeT YKas3blBaTh: OOIIME JIEUCTBHUS IO
M3TOTOBJICHUIO WJIM PEMOHTY, XapaKTepHbIC JUIsi BCEH TPpymmbl wu3aenuil (ux
COCTaBHBIX YaCTeH); yCIOBHBIE 0003HAYCHHS UCIIOJTHUTEILHBIX Pa3MEPOB, HMEIOIITIX
OKOHYATENbHBIN XapakTep Uil KaKIOTO TIepexoj/a; YCIOBHbIE 0003HAYCHUS
KOMIUIEKTYIOIIMX COCTABHBIX YaCTOUW M3/eNHsl; O0IIUe TaHHbIC MO0 TEXHOJIOTHYECKUM
peXuMaM, BCIIOMOTaTeNIbHBIM MaTepuajiaM M T.I. JUIsl BCEM Tpymnmbl u3nenuit (ux
COCTaBHBIX YacTei).

Jiist onepartmorHoro onucanus ucnoiabiytorcst Gopmbel MK o TOCT 3/]118- 82
HoMmepa: 1; 5; la; 16; Sa; 3; 3a; 36 Ha eIMHUYHBIE TEXHOJIOTUYECKHUE MPOLIECCHI, U 2;
6; la; 16; Sa; 4; 3a; 36 Ha TUNOBBIE W 'TPYIIIOBBIE TEXHOJOTUYECKUE MPOLIECCHI.
IIpumep Ha ciecapryro onepanumto npuseneH B I'OCT 3.1407-86 c¢.23.

MO>XHO UCTIOJIB30BaTh (POPMBI OIEPAITMOHHBIX KapT Ha TEXHUYCCKUN KOHTPOIH
no I' OCT 3.1502-85; na onepauuu 06padotku pezanueM mo 'OCT 3 1404- 86; na
onepauu coopku 1o F'OCT 3.1407-86; na monydenne mokpbituii mo 'OCT 3.1408-
85; mpu HopMmupoBaHuu pacxojaa matepuaioB o I'OCT 3.1123-84; Ha ucbITaHuE 10
I'OCT 3.1507-84 u T.11.

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

CnyxeOHble CUMBOJIBI MCIIOJB3YIOT B COOTBETCTBUMM ¢ Tads. 10.1. maHHOrO
METOIUYECKOT0 MOCOOUS.

Jlanusie, BHOcUMbIE IO TiepexonaMm B rpady "MHcTpymeHT", momyckaercs 3a-
MUCKHIBAThH C YYETOM CIEAYIOIINX COKPAIICHHIH;

IIPY MOCJIEI0BATEILHOM MPUMEHEHUH OJHOTO KOJa M HaWMEHOBAaHMS BO BCEX
nepexojax OJIHOM Omeparuy MOJHYI0 WHGOPMAIUI0 O MPUMEHIEMOM WHCTPYMEHTE
CIeAyeT yKa3blBaTh TOJBKO JUIs MEpeXoja, IJe OH. BIEPBbIE MNPUMEHSETCS, B
CIeAyIOIeM Mepexojie B JaHHOW rpude cieayeT 3amuchiBaTh ‘‘TOXE, Jajiee - Ka-
BBIYKH,

MIpU TIOCTIEIOBATEIbHOM TMPUMEHEHWH WHCTPYMEHTa OJHOTO .KOJa W HanMe-
HOBaHUS B Pa3HBIX MEPeXoAaxX OJHOW omepaluyd MpU MOBTOPEHUU 3aIMMCU COOTBET-
CTByIOIIEH MHGOPMAIIUKU CIIETyeT NaTh CCHUIKY Ha HOMEp Mepexoja, IIe BIEPBbIC
MIPUMEHEH JaHHBIN UHCTPYMEHT HaIlpuMep, .cM. iepexon 1".

B mepexonme, rme BIepBble NPUMEHEH JaHHBIH HWHCTPYMEHT, JOITYCKAeTCS
yKa3bIBaTh HOMEpa MOCIEAYIONUX MEPEXO0B, TJI€ 3TOT, HHCTPYMEHT IIPUMEHSIETCS,
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Harpumep, LI 11-250-0,05 (an1s nepexomnon 3,5,8).

[Ipu BKJIIOYEHHUH BEAOMOCTH OCHACTKH B KOMIUIEKT JOKYMEHTOB Ha TEXHOJO-
TMYECKUH Ipoliecc (ONepalyio) U OTPaKEHUE B HEM BCEro COCTaBa TEXHOJIOTHYECKOM
OCHACTKH B COOTBETCTBHUI ¢ TpeOOBaHUSMHU Ha MPUMEHEHHE KOJIOB, HANMEHOBAHUE U
0003HaUE€HHUE JaHHBIX, JOINYCKAaeTCsi W B JAPYrUX JOKyMeHTax (KapTre Tex-
HOJIOTUYECKOTO Ipolecca M T.I.) Uil CTaHAApTU3UPOBAHHOIO HMHCTPYMEHTA U
CPEICTB M3MEPEHUN MPUMEHATh COKpAIICHHYIO0 (opMy 3amucu, 0e3 ykazaHus 000-
3HaYEHUs] COOTBETCTBYIOIIETO, CTaHAapTa, Hanpumep; IlonHas 3anuch: MITaHreH-
upkyas HII 11 -250-0,05 TOCT 166-80. Coxpamennas 3anucs: 111 11-250-0,05.

[Tpumep odopmnenus MK/OK cwm. B pa3gene 15.

32



IJTABA 6. CUCTEMA OBO3HAYEHHUS TEXHOJOI'MYECKOM
JOKYMEHTALIHU

Cucrema 0003HAYEHHSI TEXHOJIOTUYECKOW NOKyMEHTAIIMU MpEAHAa3HA4YeHA IS
0003HAaYEHNs KOMIUIEKTOB JIOKYMEHTAllUd Ha W3/eNus, KOMIUIEKTOB JOKYMEHTOB,
UMEIOIINX CaMOCTOSATEIbHOE MPUMEHEHHE B OCHOBHOM M B BCIIOMOIaT€IbHOM IIpO-
U3BOJACTBAX C IEJbI0 YIOpPSJIOYEHUss Yy4€ra, OOpallleHUs] W HCIOJIb30BAHUSA
MH(POPMALIMOHHO-TIOUCKOBBIX cUcTeM. O0s13aTeIbHOMY 0003HAUEHUIO MOJJIEXKAT:

-KOMIUIEKThl JTOKYMEHTOB Ha THUIIOBBIE W T'PYNIOBBIE TEXHOJOTMYECKHE IPO-
IIECCHI / OTepaIiy / U TEXHOJIOTMUECKUE HHCTPYKLUU;

-KOMIUIEKThl JOKYMEHTAIMH, KOMIUIEKTbl JOKYMEHTOB Ha €IMHUYHBIE TEXHO-
JIOTUYECKHUE TMPOLIECCHI, MPUMEHSAEMbIE B CPEIHECEPUITHOM, KPYHHOCEPUHHOM H
MacCOBOM THIaX IPOU3BOJCTB;

-OTHEJbHBIE BHJbI JTOKYMEHTOB, HMMEIOLUIME CAaMOCTOSTEIBHOE IPUMEHEHHE,
npeaHa3HaYeHHbIE 17151 00paOOTKHU CPEeACTBAMH BHIYMCIUTEIbHON TEXHUKH.

JUIsi KOMIUIEKTOB JOKYMEHTAllMd Ha W3JIeJue, KOMIUIEKTOB JIOKYMEHTOB Ha
mpoleccsl (omepanuii) u oTAeabHBIX BUAOB qokyMeHToB o ['OCT 3.1201-85 ycra-
HABJIMBAETCS CIEAYIONIAsl CTPYKTypa U JIMHA KOJOBOI0 0003HAUEHHUS:

ITopsiiKOBBIA PETUCTPAIIMOHHBIA HOMED

KOI[ XapaKTCPHUCTHUKHN JOKYMCHTA

Kog ODF&HHB&HI/II/I-DaBDa6OT‘{HKa

Jlis KoJoBOro 00O3HAYEHUS JOKYMEHTAIMM CIEAyeT NPUMEHSATh apaOcKue
udpst 0T 0 10 9.ITocie Komxa opraHu3anuu - pa3paboTYMKaA U KO XapaKTEPUCTUKH
JOKYMEHTAIMH CJIEyEeT MPOCTABISATh TOUKY.

[TopsinkoBbIe perucTpallMOHHbIE HOMEpa JOJKHBI COCTOATh M3 MATH LU(p OT
00001 mo 99999. Homepa nmpucBanBaroTCs B Ipeaenax KoAa XapaKTEpUCTUKH JOKY-
MEHTAlMK U KOJIa OpraHu3aluu-pa3padoTymKa.

B nensix, cokparienus 3anucu MHGOpMauu Mo 0003HAUYEHUIO JTOKYMEHTAlIUH,
He Tojyiexkanie o0paboTke cpeicTBaMH BBIUYMCIMTEIbHOW TEXHHKH, Mepefadyd Ha
Apyroe npeanpusitue (OpraHu3aluio) UM Ha MUKPO(PHUIBMUPOBAHUE, OMYCKAETCs
HE POCTABIIATH KOJI OpraHu3aluu-pa3padoTurKa.

VYcranaBnuBaercs ciefyomas CTPyKTypa M JIJUMHA KOJa XapaKTePUCTUKH J10-
KyMEHTallUU:

By TEXHOJIOrMYECKOTO IMpoliecca 0 METOAY BBITOTHEHUS

By rexHosmornyeckoro mnpoimecca (oneparun) 1o OpraHu3aliin

BI/II[ TCXHOJIOTHYCCKOTI'O AOKYMCHTA

[Ipn HEoOXOIMMOCTH yKa3aHMs, BHJA TEXHOJOTHYECKOT0 MeToAa (HauMeHO-
BaHUS OIEpaliu) B CTPYKTYpy OOO3HAUEHHS XApaKTEPUCTUKH, TOKYMEHTalUU J0-
IIyCKAETCS BBOJUTH JIOMOJHUTEIBHBIA NMPU3HAK C YBEIWYEHUEM JUIMHBI KOJOBOTO
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0003HaYCHUS Ha JBa 3HAKa.

Ko xapakTepuCcTUKU JOKYMEHTALMH PUCBAUBAET pa3paOOTUHK JOKYMEHTALUU

mo Tabm.12.1; 12.2; 12.3. Koxg Buma TEXHOJIOTHYECKOTO MeToja (HAaWMEHOBAaHHWE

oTiepalfy) ciaeayeT MPOCTABIATH MO OOMIEPOCCUICKOMY KIacCU(PHUKATOPY TEXHOJO-

TUYECKUX orepaiuii MmamuHoctpoenus u npudopoctpoenue (OKTO) 121:

Ta6mmma 12.1 Kojasl Buja TEXHOJIOTHYECKON JOKYMEHTAIIMH

Kox

Bua noxymenTtanuu

01

KOMIUTEKT TEXHOJIOTUYECKON JOKYMEHTAIIUU

02

KOMIUIEKT IOKYMEHTOB TEXHOJIOTUUECKOT0 Mpoliecca (onepaiuu)

10

MapuipyTHas KapTa

30

Kapta 3CKH30B ¢

25

TexHonornueckas HHCTPYKL U

30

KomruiekToBouHast kKapra

40

B CAOMOCTDb, TCXHOJIOT'MYCCKNX NOKYMCHTOB

41

BGI[OMOCTB TCXHOJOTHUYCCKUX MApHIPYTOB

42

BenoMpceTh OCHAaCTKy

43

BenoMocts Matepuanon

44

BenomocTth aetaneit (COOpOUYHBIX €AMHUIL)

45

BenoMocTs cOOpKH U3IeTus

46

Benomocth 000pya0oBaHuUs - . -

47

BenomocTh criennpupoBaHHBIX HOPM pacxoja MaTepraioB

50

KapTa TEXHOJIOTHUYCCKOI'O IMponecca

55

Kapra TumnoBoro (rpymnmnoBoro) TeXHOJIOTHUECKOro mpouecca

57

Kapra TunoBoit (rpynmnoBoii) oneparuu

60

OnepauronHasi Kapta

70

TexHomornueckas BCOOMOCTH

72

BenomMocts onepanuit

75

TexHUKO-HOPMHUPOBOYHAS KapTa

77

BenoMocTh aeTaneii, M3roTOBISHHBIX U3 OTXOI0B

76

BenomocTts aedexranuu

80

BenoMmocTs gepkaresneu moIMUITHUKOB

6.1 TEXHOJOI'MYECKAS JOKYMEHTAIUA

BOCCTAHOBJIEHUE JETAJIEN
TexHOIOTHYECKYI0 JOKYMEHTAlUIO clieAyeT OQOpPMIISTh B COOTBETCTBHH C

HA

tpeboBanusamu ctanaaptoB ECKJ] u OCT. [yt KOHKpETHOTO MPOM3BOJICTBA M IS

IPYIIIbI TPOU3BOACTBA Ha BOCCTAHOBIICHUE JIETANIEH IOKYMEHTALIUIO pa3padaThiBatOT
no OCT 70.0009.005-05

34



Ha neranu BoccTaHaBiaMBaeMble LIEHTPAIN30BaHO,, HA NOTOUHBIX JUHUAX (I1J])
WIH CIEIUAIN3UPOBAHHBIX YYacTKaX cieayeT oQopMiiiATh B BUAEC €IUHUYHBIX WIH
TUIOBBIX (TPYIIIOBBIX) TEXHOJIOTUYECKUX MPOLECCOB.

Ha peranu, BoccTaHaBIMBaeMble HE LEHTPAIM30BAHHO HA ydacTKax IpHU CIe-
UAJIU3UPOBAHHBIX PEMOHTHBIX MPEANPUATHAX U YIACTKAX BOCCTAHOBIICHUS JETaJEH
IIMPOKOM HOMEHKJIATypbl MNPENUPHUATHI HECHEUUaIU3UPOBAHHOTO pPEMOHTa,
CJIEIYET MCIOJIb30BaTh TEXHOJIOTMUYECKYIO TOKYMEHTAlLlMIO, pa3padaThlBaeMylo Ha
BOCCTAHOBJIEHHE TUIIOBBIX IOBEPXHOCTEN, B 2JIbOOMHOM UCIIOJHEHUH.

TexXHOIOrnYeCcKy0 JOKYMEHTAIMIO HA BOCCTAHOBJIEHHE TUIIOBBIX IOBEPXHOCTEM
ClelyeT MPUMEHSATh COBMECTHO C PEMOHTHBIMU YEpPTEKaMU BOCCTaHABIMBAEMBIX
MTOBEPXHOCTEH COJEpKAIIMMH TEXHOJIOIMYECKUI MaplIpyT W yKa3aHue no Oa-
3UPOBAaHUIO JeTau. 1Ipy 3TOM PEMOHTHBIN YEPTEkK HCIIONB3YETCS KaK KapTa 3CKU-
30B.

TeXHOI0rn4YeCcKy0 JOKyMEHTALMIO HA BOCCTAHOBJICHHE TUIIOBBIX IIOBEPXHOCTEN
cienyeT opOopMIISITh B BUJI€ TUIOBBIX TEXHOJIOTMUYECKHUX IPOLECCOB.

Knaccudukanus tunoBeix moBepxHocted mpuseneHa 8 OCT 70.0009.005-85
[Ipunoxenue 2 (UMIMHAPUYECKAS] HAPYKHAS, IIJTMLEBAS U T.1.).

JUist pabounx MecT JOmycKaeTcsi pa3padaTbiBaTh TEXHOJOTHYECKYIO JTOKY-
MEHTALIMIO B BUJI€ ONIEPALIMOHHBIX KapT U TEXHOJIOTUYECKUX UHCTPYKIMNA Ha paboune
MECTa, IJ€ ONKCHIBAIOTCS BCE ONEPALUU B TEXHOJOTWYECKON IOCIIEN0BATEIbHOCTH
UX BBITIOJIHEHUS U IPUMEHEHHEM OIEPALMOHHOTO ONMCAHUS.

TexXHOTOTrM4YeCKON JOKYMEHTALMU, IPEAHA3HAYEHHOW Uil CEPUMHOIO BOC-
CTAaHOBJICHHsI TIpUcBanBaercs Jmrepa «PA», Ha OCHOBaHMHM PEMOHTHBIX YEPTEXKEM,
nMmeromux Jutepy "PA”.

KOMIIJIEKTHOCTh TEXHOJIOTHYECKON TOKYMEHTAllMH, YCTaHABIMBAETCS MO TalJl.
15.1.

Bubl, KOMITJIEKTHOCTD U MTpaBuiia 0(OPMIICHHS TEXHOJIOTUYECKUX TOKYMEHTOB,
MPUMEHSIEMBIX TPU pa3pabOTKe TEXHOJIOTHUECKUX MPOIECCOB HA 00padOTKy JeTanen
HAa METaUIOPEKYLUIMX- CTaHKaX M CIEHHAIBHBIX YCTAaHOBKaX C YHUCJIOBBIM
nporpaMmmHbiM yrpaienuem (UI1Y), nomkusl coorBeTcTBoBaTh TpeboBanusiM ['OCT
3.1418-82.

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

MapmipyTHas kapta BocctanoBienus — 086094. 010000.00001 P

OmneparmonHas kapTa Mmexanuueckon oopadotku ~ 086094,0110000.00001P

6.2. PASPABOTKA PEMOHTHBIX YEPTEXKEN
PemonTHbie uepTexku /6,..9/ paspabarbiBaoTCs Ha JeTanu  (COOpOUYHBIE
€IMHUIIBI) W  sABIsAETCA  paboduMMHU  KOHCTPYKTOPCKUMH  JOKYMEHTaMH,
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NpeAHa3HAYEHHBIMU JJIsI OpraHU3alii PEMOHTHOTO TPOU3BOJICTBA.

VYTBep)KICHHBIE PEMOHTHBIE UYEPTEXKU SIBISIOTCS O0OSA3aTENbHBIMU JJIST BCEX
npeanpusiTiii  (opraHuzanuii) , 3aHUMAIOIINXCS BOCCTAaHOBJIECHUEM, IPOBEPKOM
KAauecTBa U UCIIBITAHUEM BOCCTAHOBJIEHHBIX JIETAJICH.

PeMoHTHBIE 4YepTexH, KaK MpPaBHIIO, pa3pabaThIBalOT MNpEaNnpusiTus (OpraHu-
3alMKM) [0 TEXHUYECKOMY 3a/IaHUI0 Ha TEXHOJOTHYECKHE MPOIECChl U PEMOHTHBIE
YepTEeKU 10 HCXOJHBIM JaHHBIM, COJEpXKAIMM TMepeyeHb Je(deKTOB C uX
XapaKTEPUCTUKAMU U PEKOMEHYEMbIMHU CIIOCOOAMU yCTPAHEHHUS Ha OCHOBE:

HOMEHKJIATypbl BOCCTAaHABIMBAaE€MbIX JI€TANlel, YTBEP)KIEHHONM B YCTaHOB-
JICHHOM TIOpSAJKE, WM TIEPEeyHs JeTalied, COrIaCOBaHHOTO € 3aKa34MKoM ((hruHaHCH-
pylollel opranu3aimeil);

-TEXHUYECKUX TpeOOBaHUU (YyCIOBUH) Ha PEMOHT MAIlUH, NEHCTBYIOIIMX Ha
MOMEHT Pa3pabOTKH PEMOHTHBIH uepTexei,

-pabounx uepTexeil aeraneil Ha M3roTOBJIEHUE (IO COCTOSIHUIO HA MOMEHT
pa3pabOTKu YepTexeil) Ui YepTeKel, CHATBIX ¢ HATYpPHBIX AeTajeil (I uMIopT-
HOM TEXHUKMH),

YeprexaM, npeHA3HAYEHHBIM ISl CEPUIHHOTO BOCCTAHOBJIEHUS PUCBANBAETCS
mutepa PA 1o pe3ynpTaTaM NpPHEMOYHBIX HMCHBITAHUA €OUHUYHBIX, THUIIOBBIX
(TpYIIIOBBIX) TEXHOJOTMYECKUX MPOLIECCOB WM NMPU HAIUYUU MOJIOKUTEIBHOIO 3a-
KJIIOYeHHUs] 00 OIBITHO-TIPOM3BOACTBEHHOM IPOBEPKE CIHOCOOOB BOCCTAHOBIICHUS
NETaIH, MPEAYCMOTPEHHBIX PEMOHTHBIM YEPTEKOM B COOTBETCTBUU C THUIIOBBIMH
TEXHOJOTUYECKUMHU MPOLECCAMU BOCCTAHOBJICHHS TUIIOBBIX [IOBEPXHOCTEM.

®opma 3akmtoueHus npuseaeHa B OCT 70.0009.006.-85. PemoHTHBIE UyepTexu
BBITIOJTHSIOT B COOTBETCTBHH C TipaBmiiamu, yctanoBineHHbIMU ['OCT 2.604-68.

Tabmuua 16.1 Ilopsanok 3amonHeHuss rpad OCHOBHOM HAAMUCH PEMOHTHOIO

yeprexa
Ns Conepsxanune rpadsl
rpadbl
1 Pa3paboTunk qoKymeHTa
2 [IpoBepsronuii (3aB. OTACIOM, 3aB. CEKTOPOM U T.1I.)
3 3aBeqyIOIINI TOJOBHBIM-TEXHOJIOTHYECKUM OTHEIIOM,
nabopaTopueit
4 3aB. 6a30BBIM OT/IETIOM CTaHAAPTU3AIMHU B 00J1aCTH
BOCCTaHOBJICHUS
5 HopmokoHTpons opranuzanuu (MpeanpusITis) - pa3paboTynka
6 PykoBoauTens opranuzanuu (MpeanpusaTus) - pa3padoTyuka

PeMoHTHBIE uyepTeKu BBIMOJHAIOT Ha; Juctax ¢opmara A2. Ilpu sTom wu3o0-
OpakeHHe BOCCTaHABIMBAEMOM JETal, CIIeU(PUKAIINIO, TEXHUYECKHE TPEOOBAHUS U
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Ta0JIMIy KaTErOpUHHBIX pa3MepoB HEOOXOIUMO, BBITIOJHATH Ha MEPBOM JIUCTE, a
BHJIBI, pa3pesbl, ceueHus, TaOauIly AedeKTOB IOMyCKAaeTCs pa3Meliarh Ha TMoce-
TYIOIIUX JIUCTaX.

JlommyckaeTcsi BEIIOJHATh PEMOHTHBIC YEPTEXKHU Ha JTUCTAX APYTUX (popmMaToB 1o
I'OCT 2.301-68, Ho He 6onee popmara Al.

Ecnau npu BoccTaHOBIIEHMHM .HEOOXOAMMO BBECTH JIOMOJHUTEIbHbBIC JETANIN/TO
PEMOHTHBIN YEPTEK BHITIOIHSIOT Kak COOPOYHBIM.

Ha pemMoOHTHBIX yepTekax CIUIOIIHOW TOJICTOM OCHOBHOW JIMHHWEW BBIMOJIHSA-
IOTCSl. TTOBEPXHOCTH, TMOJIJICKAIIUE BOCCTAHOBJIICHUIO, U TOBEPXHOCTH, KOTOpPHIC B
MIpoIIecce BOCCTAHOBJICHHS OymyT 0OpabaThiBaThCsA. OCTATBbHYIO YaCTh N300payKCHHMSI
BBIMOJIHSIOT CIUIOITHOM TOHKOM JIMHUEH.

Pazmep mpudra HOMEpOB MO3UIUN, Je(HEKTOB,, OYKBEHHBIX O0O3HAYCHHI
JIOJKEH OBITh B TOJTOpa pasza 0ojbllle, yeM pazMep udp pa3MepHBIX-YUCEN, MPU-
MEHSIEMBIX Ha TOM K€ PEMOHTHOM YEPTEXKE.

O06o3HayeHWe IIEPOXOBATOCTH, TBEPAOCTU TOBEPXHOCTH, TIOJS JOIMYyCKa,
MpeJeIbHbIX OTKJIOHEHHM Ha PEMOHTHBIX UYEpPTEX,ax JIOHKHO BBIMOJIHATHCS B COOT-
BeTcTBUHU ¢ TpeboBanusimu ['OCT 2.307-68, 'OCT 2.303-79, 'OCT 2.309-73. ’'OCT
2.310-68, 'OCT 2.320-82,

[IpaBuna BeIMOTHEHUS cHieU(pUKAINI TIOJKHBI COOTBETCTBOBATh TPEOOBAHUSIM
I'OCT 3.604-68 u I'OCT 2.108-68. Ilpu pa3zpaboTke pPEMOHTHOTO uepTexka Ha
COOpPOYHYIO, SIMHUIY B CHEIU(PHUKAIIUIO TOKHBI OBITh 3allMCaHbl JIETalId, KOTOPBIC
MOJIBEPraloTCs BOCCTAHOBIICHUIO, JTOTIONHUTEIBHBIC JETalM, a TaKKe JeTanu/ Mmoj-
nexaniue 3ameHe. [Ipu aTom Matepuan aetajiei, BXOASIIUX B COOPOUHYIO €IUHHUILY,
YKa3bIBaIOT B Tabnuile cnenrdukanuu B rpade "HanmeHoBanue™.

OO6o03HaueHNE PEMOHTHOTO 4YepTeka JOJKHO COOTBETCTBOBATH 0003HAYCHUIO
pabouero yeprtexka ¢ gobaBneHueM mudpos, yctaHoBieHHBIX ['OCT 2.604-68.

Texnuueckue TpeOOBaHWS H3JIarar0T.Ha IMOJE PEMOHTHOTO YEepTeka HaJ OcC-
HOBHOW HAAMKUCHIO, TPYNIUPYS BMECTE OJHOPOJHBIE U OJU3KHE TI0 CBOEMY
XapakTepy TpeOOBaHuUs, B CIEAYIOMICH MOCIeI0BATEIbHOCTH:

e TpeOOBaHUs, MPEABABISIEMbIE K TEPMHYECKOW 00pabOTKe W K CBOWCTBaM
MaTtepuralia BOCCTaHaBJIMBAEMOM JIeTalIH;

® pa3Mepbl, NpeiesibHbIE OTKJIOHEHUSI pa3MepoB, ¢GOpM U ,,B3aUMHOIO PaCIo-
JIOKEHHUS TTOBEPXHOCTEN U T I1.;

e TpeOOBaHUA K KaUue€CTBY MOBEPXHOCTEH,IOKPHITUIO U OT/ICIIKE;

® 3a30pbl, PACIOJIOKEHHUE OTJEIbHBIX 3JIEMEHTOB KOHCTPYKIIHUH;,

® yKa3aHUS O MAPKUPOBKE U KICHMEHUH;

e TIpaBWIa TPAHCIIOPTUPOBAHUS K XPAHCHHUS.

® 0COOBIC YCIIOBUSI IKCIUTyaTallUu;

® CCBHUIKM Ha JIpyrU€ JOKYMEHTHI,. COJIepXKalllue TEeXHUYECKUue TpeOoBaHUS,
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pacmpoCTpaHsIONMECs Ha JaHHOE, U3/eNie, HO He MPUBECHHBIC Ha YepTekKax.

6.3 .Pa3padoTka TeXHOJOTHYeCKHX MPOIEeCCOB PEMOHTA JieTajlei

[Tocne mpoBeneHust 00IIEro aHaau3a, OMHCAHUS JAETalH, e€ yCIOBU pabOThI
JiepeducieHuss AedeKTOB CTYJICHT MPHUCTYMaeT K pa3pabOTKe TEeXHOJIOTHYECKON
nokymeHTanuu. CHavajla Ha KapTe 3CKH30B (CM. NpuiokeHuel) BbIUEpUMBAETCS
ACKU3 JIeTad, HAa KOTOPOM O0O03HAYAIOTCS W MPOHYMEPOBBIBAIOTCS HA CHOCKAaX Te
MOBEPXHOCTH WJIM JJIEMEHTHI, TJI€ BO3MOXEH H3HOC, MPH 3TOM Ha JCKH3E HE
HAHOCATCSI Pa3MEPhI 3TUX MMOBEPXHOCTEH.

CneayrommM 3TamoM SBISIETCS  pa3paboTka KapThl Aedekramum (cM.
npwioxenue 2). B neBoili kojoHke (HOMep nedexTa) MpPOCTABISMIOTCS HOMEpA
nedexroB u3 K9, a B crenyroiieil KoJoHKe AaETCs MoApoOHOe omucaHue JedeKTa,

nn

Hanpumep: "M3HOC WIEWMKM HapyKHETO NOJAIIMITHUKA","U3HOC WM IOBPEXKICHUE
Oosnee 2x HUTOK pe3bObl M8".Crenyromias BepTUKadbHAs KOJOHKA (HOMUHAIbHBIN
pa3Mep) 3amosiHAeTcs MHQpopManueil 0 HOMUHAJIBbHBIX 3HAYEHHUSIX M JOMyCKax Ha
pa3Mepax, yCTaHOBJIEHHBIX 3aBOJIOM-U3TOTOBUTEIIEM.

Komnonka (pa3mep, A10mMyCcTUMBIN 0€3 peMOHTA) 3aMOJHIECTCS HA OCHOBE JJAHHBIX
HOPMAaTHBHOM JOKYMEHTAllMM Ha PEMOHT JaHHOM Mapku aBToMoOwis. Eciu
YKa3aHHbIE€ 3HAYEHUS OTCYTCTBYIOT, MOYKHO HX Ha3HAYUTh CaMOCTOSITEJIbHO Ha
OCHOBE MH(}OpMalLIMU [0 aHAJIOTMYHBIM MOJENSM JIMOO pacCUUTATh M0 BEITUYMHAM
JOITyCTUMBIX 3a30pOB(HATATOB).

TodyHOE W KOHKPETHOE Ha3BaHUE HWHCTPYMEHTA WM IMPOYHUX CPEJICTB
nepeKTauy TPUBOJUTCS B CIEIYIONIEH KOJOHKE. JTO MOTYT OBITb MHUKPOMETPHI,
IITAaHTCHLIUPKYJIU , HYTPOMEpHI ,[JIAJIKUE U pe3bOOBbIE KaIUOpbl, MarHUTHBIE
ne(EeKTOCKOMbI, Jynbl 2X W 4X KpaTHOro yBenudeHus. Jliss yHUBEpCaJIbHOIO
MHCTPYMEHTAa  OO0sA3aTENbHBIM  SIBISETCS  yYKa3aHME pa3MEPHOro  JiMara3oHa
uHCTpyMeHTa. Eciam Hanmuume pedexkra BO3MOXKHO 0€3 WHCTpyMEHTa (Hamp.
pa3pylleHHE WM sIBHAs TPELIMHA), CIEAYET CAENAaTh YKAa3aHUE O BU3YaJIbHOM
ocMotpe. Cebuiky Ha HoMep ['OCT-a, OCT-a unu TY u3roroBUTENs MHCTPYMEHTA
HaJI0 NpuBecTU B KoJoHKE "Koj cpencTB KOHTpouis .

Kosnonka "3akjioueHue" N0KHA COAEpKaTh CBEACHHUS O CIIOCOOE PEMOHTa
JeTaNnu, KOTOPbIH MOKHO BBIMOJHUTH B JAHHOM MPEANPUITHH TIO0 JaHHOU
MOBEPXHOCTH. JMOO yKa3aHHUS O BBIOPAKOBKE B CIy4aeT HECOOTBETCTBHUS OCOOBIM
npuBeACHHBIM 37ech ke TpeboBanusM. IIpodeccust paboTHHKA, TPO3BOIAIIETO
Ae(eKTauIo, ero pa3psa U CBEICHUS O TPYJAOEMKOCTH MPUBOAATCS B IBYX Ipa- BBIX
KOJIOHKAX.

OnHMM M3 caMbIX OTBETCTBEHHBIX MOMEHTOB B pa3palboTKe TexIpolecca
peMoOHTa sBisieTcss paboTa HaJl MAapUIPYTHON TEXHOJIOTMYECKOH KapTou
(mpunoxxenue 3).Ilepen HayasoMm 3TOro 3Tama CTYJIEHT JIOJDKEH B IMOJTHOM OOBEME
NpeiCcTaBUTh ce0e BeCh TEXHOJOTUYECKHM IMpollecC, MPUBSA3aB €ro K pealbHbIM
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ycioBusiM ipoektupyemoro ATII, mpuuém Haj0 MBICIEHHO NMPEACTaBUTh ce0e CXemy
MepeMeEIlCHUS AeTaneil BHyTPH MPOU3BOICTBEHHBIX YYaCTKOB.

Pa3paborka MapmipyTHOM KapThl HAUMHAETCS C 3aMOJHEHUS KOJOHOK B
BEpXHEW YacCTH JOKyMEHTa, TJe COAEPKUTCA HMH(OpMalMs O MaTrepuaie JIeTalu
,BECE, KaTaJIOKHBI 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
ONKCAHWE BBINOJHAEMBIX pPabOT, Hamp."'Moiika jaeTaJed B MOEYHOM MamliuHe"
,'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
"TpancnopTHyO".

B crnenytonmx AByX KOJOHKaX MPUBOJIUTCA MH(POpPMAIUS MO 000pYAOBAHMIO,
OCHACTKE, TMPHUCIIOCOOJICHUSIM U HMHCTPYMEHTY, MPUMEHSEMBIM B TEXIIpoIlecce,
colepkalas CBEICHHS O HMX MOJENAX, TUIax, pasmepax, u Homepax, ['OCTax,
OCTax, nu6o 006 ux HectangapTHoMm usrotorieHuu B ATII. 3aHneceHue AaHHBIX B
OCTAJIbHBIE KOJIOHKH IMPOBOJUTCA HA OCHOBAHHM PACUYETOB TPYIOEMKOCTH JIHOO MO
CIIPABOYHBIM CBEJICHUSIM.

OnepanuoHHbIe KApThl (MPHIOKEHUE4) 3ANOJHAITCI  HA OJAHY WIH

HECKOJIbKO ONEPALM MO COIIaCOBAaHUIO ¢ KOHCYJbTaHTOM. Kapra cocraBiseTcs Ha
KaXXIyt0 pa3pabaTbIBaeMyr0 TEXHOJIOTHYECKYIO onepaiuio. B BepxHue rpadax kapThl
3aHOCATCSA CBEIEHHUS M3 MapIIPYTHOM KapTbl, COAEpKAIUE HaANMEHOBAHUE U HOMED
JeTand, HauMEHOBaHWE omnepaluu U e€ HOMep, HaMMEHOBaHWE O0OpYyIOBAHMS.
HwxHue KONOHKM comepKaT HOMEp KaXIOTO Nepexola, 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
nepexojga" JOJDKHA CcoAep’KaTh HWHGPOPMALUI0O O TEXHOJIOTMYECKUX 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 JETajsiX, UCIOJb3YyEeMbIX B XOJI€ OIepalid, MHCTPYMEHTE U
OCHACTKE C MOJPOOHBIM ONMMCAaHUEM WX HanmMeHoBaHui, pasmepa ,I'OCTos, OCTos,
TVY. B nocnennen KOJIOHKE YKa3bIBACTCS ONEPALMOHHOE BpEMs Ha OJIHY AETalb.
AHaOTUYHO OTEpaIMOHHON KapTe paspadaTrsiBacTcs "BegomocTs 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 BEIOOPKHU

CrnegyrommM 3TanmoM  pa3pabOTKH  TEXIpoliecca SBISETCS — 3allOTHCHHE
"Benomoctu o0opynoBanus''u'' Begomoctu ocHacTku' B KOTOpPbIe BHOCUTCS BECh
Habop 000OpyI0BaHMS, OCHACTKH, NMPUCIIOCOOICHUN U MHCTPYMEHTA, MPUMEHSIEMBIX B
pa3paboTaHHBIX IOKYMEHTaX. B ciydae HEeBO3MOXHOCTH MPUMEHEHHUS CTaHIapTHOIO
000py/OBaHUS M OCHACTKH CJEAyeT NPEAyCMOTpPeTh pa3paboTKy IPOEKTa
«HectangaptHoro» win « OpuruHaIbHOTOY.

B koHIle peMOHTHOIO pa3jesia IUIJIOMHOI0 MPOeKTa (KYpCOBOI0 MPOEKTA)
NPUBOAUTCH PACYET TEXHOJOTMYECKHX PeKMMOB OINUCAHHOW omepauuud u
pacyeTr HOPM BpeMEHHU HA BHINOJHEHHbIE PA0OTHI 10 PEMOHTY

[IpuBenéHHas B cxema pa3pabOTKH TEXHOJIOTHYECKOTO IMPOIecca MOXKET OBITh
IPUMEHEHA W JUISI PEMOHTHBIX BO3JICMCTBUI, CBSI3aHHBIX C 3aMEHOW Y3JI0B WU
nerajgei. B a3TOM ciydyae HaIo HMCHOJIB30BaTh (POpMBI  MapIIPYTHBIX KapT,
OTIEPAIlMOHHBIX KapT, BEJAOMOCTH OCHACTKM W OOOpYyJIOBaHHUSI U BEIOMOCTH
KOHTPOJIBHBIX ONE€panuii

['paduyeckas yacTb NPOEKTA MOMKET BKJIIOYATh B CE€O0SI TEXHOJIOTHYECKHE
ACKU3BI K OIepalysM, Ha KOTOPHIX MPOUJUTFOCTPUPOBAHBI (DparMeHThl 000py10BaHUS
U OCHACTKH, PEMOHTHBIC YEPTEXKH JeTalei, COOpOYHBIE YEPTEKU Y3JIOB C
pa3MEpPHBIMU IIEIISIMH, a TAK)KE OOIIHME U Y3JIOBBIC CXEMBbI COOPKH.
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Ipuiaoxkenue: KOMIDIEKT JOKYMEHTOB Ha TEXHOJOTMYECKHM ITPOLIECC
BOCCTaHOBJIEHUS AeTanield apTomooms KAMA3
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IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOM JIMTEPATYPhI,
HEe00X0AMMOI 1151 0CBOCHUS AMCUHUILIMHBI

OcHoOBHas AUTEpaTypa

1. Mutpoxun, H.H. PeMOHT W yTuinu3anuss Ha3eMHBIX TpPAHCIOPTHO-
TEXHOJOTHYECKHX CPEJICTB: OpPTraHW3alMsg W TEXHOJIOTHH : YYCOHUK ]ISl BY30B /
H. H. Murpoxun, A. Il [TaBnoB. — Mocksa : MzmarensctBo IOpaiit, 2024. —
571 c.— (Beicmee ob6pa3zoBanme). — ISBN 978-5-534-13279-3. — Texkcr
anekTpoHHbI //  OOpa3oBarenpHast 1uiatrdopma IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/539939 (nata oopamenwus: 11.04.2024)..

2. OCHOBBI TEXHOJOTHHM TIPOM3BOJCTBA W PEMOHTAa TPAHCIOPTHBIX H
TPAHCHIOPTHO-TEXHOJIOTMUYECKMX MAIIMH W KOMIUIEKCOB : YyuyeOHoe mocobue /
cocrapurenn H. . FOmenko, A. C. BomukoBa. — Crasponons : CKOY, 2015. —

126 c.— Texkcr : anekTpoHHbIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/155070. — Pexum mgoctyma: maias aBTOPH3.
II0JIb30BAaTEIIEH.

3. Jlabapos, JI. b. Texnuueckoe OOCITyXUBaHHE M PEMOHT TPAHCIOPTHBIX
cpencts : yueOHoe mocobue / JI. b. Jlabapos, C. H. lymHOB. — 2-¢ u3x., iepepad. u
non. — Ynan-Yn3 : bypsarckas 'CXA um. B.P. ®ununnosa, 2022. — 138 ¢c. —
TekcT : amekTpoHHbId / JlaHb : 3nekTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/284264 (mara ooOpamenus: 24.08.2023). — Pexwum
J0CTyIa: JUIsl aBTOPHU3. MOJIb30BATENEH.

JlomogHuTENbHAS JIUTEpPATYpaA

1. Komuun, B. C. YnopaBieHue kKauecTBOM TEXHHYECKOTO OOCIYXUBaHUS W
PEMOHTA KOJIECHBIX TPAHCIIOPTHBIX CpelcTB : yuebHoe nmocodue / B. C. Komuumn, 3. B.
I'opoynoBa. — Hpkyrck : UIPHUTY, 2017. — 100 ¢. — TekcT : 3meKTpoHHbI# //

Jlanb : AIIEKTPOHHO-OMOIMOTeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/164042. —  Pexxum  jgoctyma: JUis  aBTOPHS3.
MIOJIb30BATEIIEH.

2. DOkcIulyaTalsi HA3eMHBIX TPAHCHOPTHO-TEXHOJIOTMYECKUX CPEJICTB
yueOHHK : B 2 yacTax / cocraBureian A. I'. )Knanos [u ap.]. — Camapa : CamI'YIIC,
2019 — Yacrte 1 : HamexxHOCTh, MOHTaX, CHUCTEMa TEXHUYECKOTO OOCTY>KMBaHUS,
PEMOHTA U TEXHOJIOTHUSI CEPBUCA HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPE/ICTB
— 2019. — 214 c. — Texcr : a5ekTpoHHbIH // JIaHb : 3M€KTpOHHO-OMOIMOTEUHAs
cucreMma. — URL: https://e.lanbook.com/book/145832. — Pexum noctymna: s
ABTOPH3. MTOJIB30BATEIICH.

Ilepronuka

1. 5 komeco : otpacieBoii »xypuain. URL: https://5koleso.ru. - Tekct
AIEKTPOHHBIN.

2. BectHuk CuOHUpPCKOTO TOCYJAapCTBEHHOTO aBTOMOOMJIBHO-I0POKHOTO
YHUBEPCUTETA : Hayunsii PELEH3UPYEMBIN xypHan. URL:

https://vestnik.sibadi.org/jour/index. - TekcT : 3EKTPOHHBIA.
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[Tpunoxenue 1

3aBenyrouiemMy Kadeapoid TpaHCIIOPTHO-
JHEepreTudeckux cucreM YeGokcapckoro
uHCTUTYTA (prnuana) MoCcKOBCKOTO
MOJIMTEXHUYECKOTO YHUBEPCUTETA

CTYyJICHTa
rpymnmna
TeI.

3asBJICHHUC.

[Iporury 3akpenuTh 3a MHOU TEMY KypCOBOM pabOThI
« »

110 AUCIHUIIIINHE
« ».
)41 HA3HAYUTH PYKOBOJAUTCIIEM
CryaeHt / /

(moanuck) (®UO crynenra) (mara)
PykoBomutesb / /

(moxnuce) (®HO pykoBouTes) (nara)
3aBenyronui Kapeapoi _ /

(TIOATIUCH) (®UO 3aB. kadenpoir) (nara)

56



[Ipunoxenue 2

MHUHHUCTEPCTBO OBPA3OBAHMSA U HAYKH
POCCHUUCKOHU ®PEJEPALINA

®rAOY BO «MOCKOBCKHUM MOJUTEXHUYECKUI YHUBEPCUTET»
YEBOKCAPCKHI UHCTUTYT (PUJTTHAT)

Kadeapa « TpaHCIOPTHO-TEXHOJIOTHYECKHE MAITUHBDY

KYPCOBASA PABOTA
10 AMCHUILINHE
«PeMOHT Ha3eMHBbIX TPAHCIIOPTHO-TEXHOJOTHYECKUX CPEeICTB»

Beimonnun: crynent 1 kypca

(®.U.0.)
O4YHOM / 3204HON (HOPMBI OOYUECHUS
CHEIUATbHOCTD
yd. mudp

KOHT. TeJe(OoH

ITposeput:

Yeookcapsi 20
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[Tpunoxenue 3

OT3bIB PYKOBOJAUTEJIA
Ha KypPCOBYIO padoTy
Crynenr

Kadeapa TpaHCOpTHO-3HEPreTUUECKUE CUCTEMBI
23.05.01. HazeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE cPecTBa (MPOoPUiIbL «KABTOMOOHIH H
TPAKTOPbD))
HaumMmeHoBaHHe TeMbI:
PykoBoauTein:

1. AKTyaJIbHOCTb T€MbI KYPCOBOI padoThI

2. CooTBeETCTBHE MOJIYYCHHBIX PE3yJ/IbTAaTOB 3asIBJACHHBIM LHEJIAM U 3aja"9aM

3. XapakTepucTHKAa HCIOJIb30BaHUS B padoTe UCC/Ie10BATEILCKOI0 HHCTPYMEHTAPUs
(aHanu3a, CHHTE3a, CTATUCTUKO-MATEMATHYECKOI MeTO/10JI0THH, NAKETOB MPUKJIATHbIX
NPOrpaMMm M T.IL.)

4. CTeneHb cCaMOCTOSITEIbHOCTH NPH PadoTe HAl KYpcOBOii padoToii (caMOCTOSITEIbHOCTh
W3JI0KEeHHUsI U 00001eHHsI MATEPHAJIA, CAMOCTOSATEIbHASI HHTEPNPETAHS MOJTyYeHHbIX
Pe3yJIbTaTOB, 000CHOBAHHOCTDH BHIBO/I0B)

5. Ouenka opopmiieHHus1 padoThbl B COOTBETCTBHH C TPEOOBAHUSIMH, COAEPKAINMMUCS B
MeTtoauvecKuX yKa3aHUsIX 10 BHINOJHEHUIO KYPCcOBOii padoThl (MIpoeKTa), pa3padoTaHHBIX U
yTBep:KIAeHHBIX Kadeapon

6. 3ameuyaHus 110 MOATOTOBKE M BBINOJHEHHUIO KYPCOBOH padoThI

7. KypcoBasi padoTa cOOTBeTCTBYeT (He COOTBETCTBYET) TPeOOBAHUAM, NPEeAbABJISIEMbIM K
KYPCOBBIM (pa0doTaM IPoeKTaM) H MOKeT ObITh (He MOXKeT ObITh) PEKOMEH/I0BAHA K 3aLUTe

8. Onenka

«_» 20 T (moamnuch pyKOBOIUTEIS) ®UO pykoBoauTENS
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