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HoBorpouuxui ¢puaual

AnHOTaIMs paboyer mporpaMmbl JUCHHUILIAHBI

MamuHbI M arperatbl MeTAJNJIYPru4eCKoOro
IPOU3BOACTBA

3akpeneHa 3a noxapasaeneHueM Kadenpa MeTamryprudeckux TexHooruit u obopynosanuns (HoBorponmkuii drmian)

Hamnpasnenue noaroroBku 15.03.02 TexHomornueckre MauHbl 1 000pyAOBaHUE
IIpoduns Mertanypruueckue MaliHbl 1 000py10BaHKE
Ksamuduxauus Bakanasp
®dopma o0yueHust 3a04Has
OO0mast TPyA0EMKOCTb 10 3ET
Yacos 1o yueOHOMY TUTaHY 360 @®opMBI KOHTPOJISL HA Kypcax:
B TOM YHCIIE: JK3aMeH 4
ayIUTOPHBIC 3AHATHSI 48 KypCOBO#i POEKT 4
caMoCTOsITeNIbHAs paboTa 294
4acoB Ha KOHTPOJb 18

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypce 4

Bun 3anaruii vy | PO Hroro
Jlexnuu 24 124 |24 |24
IIpakTuyeckue 24 (24 |24 (24
Uroro ayn. 48 |48 |48 (48
Konrakrnas pabota 48 |48 |48 (48
Cam. pabora 294 1294 | 294 | 294
Yacel Ha KOHTPOJIb 18 |18 |18 |18
HTtoro 360 | 360 | 360 | 360




1. HEJIX OCBOEHUA

1.1

Ienp: 03HAKOMIICHHE CTYAEHTOB C IPUHIMIIAMH JICHCTBHS  KOHCTPYKTUBHBIMH OCOOCHHOCTSMH y3JI0B, MEXaHU3MOB,
MallIFH ¥ arperaTaMy MeTaLTypruueckux NpeIupHusaTuil, 00yuuTh X METOAUKAM PacueTa H MPOEeKTHPOBAHUS THUIIOBBIX
CHUCTEM M MOJyJICH TEXHOJIOTMYECKUX MALUH U arperaroB MeTaUlypru4ecKoro pou3BoACTBa.

1.2 | 3agaun:
1.3 | - n3yuenue u aHaIM3 HHOOPMAIOHHBIX JaHHBIX B BHJIC IPOEKTHO-KOHCTPYKTOPCKOM, TEXHOIOTHYECKOH, HOPMaTHBHOIA,
MATEHTHOH! JTOKyMEHTaIUH;
1.4 | - u3yueHne METOJOB IPOEKTUPOBAHUS ¥ KOHCTPYHUPOBAHUS METAIUTYPrHUECKUX MAIIUH U 000pYIOBAHUS;
1.5 | - M3yYeHHE METOMK pacdeTa M KOHCTPYHPOBAHHS Y3JIOB U JIeTaleil MeTaTyprHIecKiX MaIlliH 1 000pyTOBaHHS;
1.6 | - 3aKperieHHs Ha IPaKTHKE HABBIKOB IPOEKTUPOBAHMS B COOTBETCTBUU C TpeOoBaHUAMU EquHON cucTemMsl
KOHCTPYKTOPCKOM JOKYMEHTALUH.
2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI
bnoxk OII: b1.B
2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂbHOi/i NOAr0TOBKE 00y4aroerocs:
2.1.1 |'mapaBmudeckoe ¥ MHEBMAaTHYECKOE 000PYIOBAHUE METAJUTYPIUIECKUAX 3aBOJIOB
2.1.2 |I'mpponpuBof M ruapo-, THEBMOABTOMATHKA METAJLTyprU4ECKOro MPOM3BOACTBA
2.1.3 | deranu MamuvH
2.1.4 | JlomycKH U TEXHUYECKUE U3MEPEHUS
2.1.5 |Merpomnorus, crangapTu3anus, cepTHHHUKaINI
2.1.6 | OCHOBBI TEOpUH TPEHUS ¥ U3HAIIUBAHUS
2.1.7 | OCHOBBI TEXHOJIOTUH MAIIMHOCTPOEHHUS
2.1.8 | OcHOBBI TPUOOIOTHH U TPHOOTEXHUKU
2.1.9 | Teopust MEXaHU3MOB U MAaIIHH
2.2 JAucuunimabl (MOIy/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHHME JAHHON AUCHMIIVIMHBI (MOAY/I5) HE00X0AUMO KaK
npeauecTByionee:
2.2.1 |/luHamMMKa U IPOYHOCTh TEXHOIOTMYECKUX MAIIUH
2.2.2 | luHaMHuE€CKHE PacyeThl MAlllUH U MEXAaHU3MOB
2.2.3 | KypcoBas HaygHO-HCCIEIOBaTENbCKAsA paboTa (9acTs 2)
2.2.4 |IlogroroBka K HmpoIeaype 3aluThl ¥ 3aIINTa BEITYCKHOH KBATHN(QHUKAIIMOHHON PaboTHI
2.2.5 |IIpexoururoMHas IpakTHKa U BEIIOIHEHHUS BBITYCKHOM KBaMN(HKAIMOHHON pabOTHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIUAMHA

IIK-7: Cnoco6eH 060CHOBAHHO BLIOUPATH U HCN0JIb30BATH HOBbIE HU(POBbIE TeXHOJIOTHH /ISl HOBBILICHUSA
3¢ PeKTHBHOCTH NMPOLECCOB MPOCKTUPOBAHNS, IKCILITYaTAIIMH, TEXHHYECKOI0 00CTYKHBAHUSI H PEMOHTA TEXHOJOTHYCCKHX
MALIKMH U 000pPYA0BAHUS

3HaTh:

ITK-7-31 CoBpemMenHBIEe 00pa3oBaTeIbHBIC X HH(OPMAIIMOHHBIC TEXHOJIOTUH IPUMEHSICMBIC B PEIICHUH MPAKTHYCCKUX 3a1ad.

IIK-4: CnnocOeH NpoBOAUTH NAaTEHTHbIE UCCIE0BAHUSA A/ o0ecnedeHUs] MATEeHTHOH YMCTOTHI HOBBIX POEKTHBIX pPeleHuil
M MX ATEHTOCIOCOOHOCTH C OoNpeie/ieHreM NoKa3aTeiell TeXHNYeCKOIr0 YPOBHA NPOEKTUPYEMBbIX U3/e Uil

3HaThb:

ITK-4-31 MammHsI 1 arperaTsl MeTaJUTypruuecKoro IIPOM3BOICTBA, HX KOHCTPYKTHBHBIE OCOOCHHOCTH M SKCILTyaTaI[HOHHBIE
XapaKTEePUCTUKH

IIK-6: Cnoco0eH NpuMeHATh METO/bl KOHTPOJ/IS KauecTBa U3Je1uil U 00beKTOB B cepe NpodhecCHOHATBHOM 1esTeJIbHOCTH,
AHAJU3HPOBATH NPUYHHBI HAPYIIEHUH TEXHOJOTHYECKHUX MPOLECcCOB M Pa3padaTbiBaTh MEPONPHUATHS MO UX
NpeaynpexkIeHnI0, 00ecnedYnBATh TEXHOJOTHYHOCTh H3/eJIMii H ONITHMAJILHOCTD IPOIECCOB HX M3rOTOBJICHHUS

3HaTh:

TIK-6-31 MeToap! KOHTPOJIS KauecTBa U3EHiA U 0OBEKTOB B c(hepe MPOU3BOJICTBA MPOLYKTOB MUTAHUS, METOABI IPOBECHUS
aHaJIN3a IPUIMH HAPYLICHUH TEXHOIOTHYECKHX IIPOLIECCOB; METOANKY Pa3padOTKu MEPOIPHUSTHH 110 NPEAYNPEKACHUIO
HapyIIeHHUH TEXHOIOTHYECKNX IIPOIIECCOB B chepe MPOU3BOACTBA MPOIYKTOB MUTAHUS.

IIK-5: CnnocodeHn ocBauBaTh BBOJAMMOE TEXHOJIOTHYeCKHe 000PYy10BaHUeE, TPOBEPSTH €r0 TEXHHYECKOe COCTOsIHNE H
OCTATOYHBII pecypc, OpraHu30BbIBATH 0CMOTPbI, COIep:KaHUEe H PEMOHTHI TEXHOJIOTHYEeCKHUX MAIIMH U 000PY10BaHUs,
BBIOHPATH BCIOMOTaTeJbHbIe MATEPHAJIbI, IPAMEHATH MPOTPEeCCHBHbIE METOABI IKCILUIYaTAIIHH 000PYI0BAHNS PH
H3rOTOBJIEHHH TEXHOJOTHYECKHX MAIHH




3HaTh:

[IK-5-31 MeToxs! IPOBEPKH TEXHUIECKOTO COCTOSHUS U OCTaTOYHBIN Pecypc TEXHOIOTUIECKOTro 000pyJ0BaHuUS,
NPOGHITAKTHIECKHI OCMOTp ¥ TEKYLIHI PEMOHT TEXHOJIOIMYECKUX MAIIMH M 000pynoBaHus. OCHOBHBIC U BCIIOMOTaTENbHbIE
MaTeprabl, CIOCOOBI peal3alliy TEXHOJIOTHIECKHX MIPOILIECCOB, TPOTPECCUBHBIC METOIBI AKCINTYaTaI[ii TEXHOIOTHYECKOTO
000py/TOBaHUS IIPH M3TOTOBICHUN TEXHOIOTHYECKUX MAIIHH.

ITIK-3: Cnnoco0eH yuacTBOBaTh B pad0oTax 10 pacyeTy H NPOEKTUPOBAHMIO JeTAJIeH U y3JI0B MALIMHOCTPOUTEIbHBIX
KOHCTPYKIHUI B COOTBETCTBHH € TeXHUYECKHMH 32JaHUAMH U HCI0JIb30BAHHEM CTAHJAPTHBIX CPEICTB ABTOMATH3AMH
NPOEKTHPOBAHHSA, Pa3padaThIiBATh MPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIUIO, C IPOBEPKOii eé cOOTBETCTBHA
CTaHJapTaM, TEXHHYCCKHUM YCJTIOBUAM APYIrMM HOPMATHBHBIM TOKYMEHTAM, IIPOBOAUTH NMPEABAPUTECIBbHOC TEXHUKO-
IKOHOMHYeCKOe 000CHOBAHME NIPOEKTHBIX peleHunii

3HaTb:

[TK-3-31 CrannapTHble METO/IBI paciyeTa IpH MPOSKTUPOBAHUH JIETaJIel U Y3JI0B U3JIEIHIA MAalIMHOCTPOCHHUS; CTAHAAPTHBIC
CpeJlICTBa aBTOMAaTU3aLMU IPOEKTUPOBAHMUS.

OIIK-9: CnocoGeH BHeAPAThL H 0CBAUBATH HOBOE TEXHOJI0THYeCKOe 000Py10BaAHUE

3HaTh:

OIIK-9-31 ocnenoBaTenbHOCTh NPOBEACHUS aHAIN3a TEKYLIETO COCTOSIHUS TEXHOIOTHYECKOro 000py10BaHUsl.

Ymerb:

OIIK-9-Y1 Beibupath TEXHOJIOTHUECKOE 000PYIOBAHUE B 3aBUCHMOCTH OT THITa IIPOM3BOICTBA M THUIIOpa3Mepa JIeTau.

ITIK-5: Cnnoco0eH ocBanBaTh BBOAMMOE TEXHOJIOrHYecKkHe 000py10BaHHe, IPOBEPSATh €r0 TEXHHYECKOEe COCTOSIHUE H
0CTATOYHBII pecypc, OPraHU30BLIBATh 0CMOTPBI, COIEP:KAHUE H PEMOHThI TEXHOI0TM4eCKHX MAIIMH U 000pYy10BaHMuS,
BBIONPATH BCIIOMOTaTeIbHbIE MATEPHAJIbI, IPUMEHSITH NIPOrPecCHBHBIE METOABI IKCIIIyaTAlUH 000PYI10BAHNUS MIPH
HM3roTOBJICHUHU TEXHOJOI'HYeCKHUX MAIIITMH

YMmerb:

ITK-5-Y1 IIpoBepsTh TEXHUUECKOE COCTOSIHIE H OCTATOYHBIA PECypC TEXHOIOTHYECKOro 000pyI0BaHMUs, OPraHU30BEIBATh
MPOPIIAKTHUECKHIA OCMOTP U TEKYIINH PEMOHT TEXHOJIOTMICSCKUX MAIIMH B 000pyA0BaHUs. BrIOMpaTh OCHOBHBIC U
BCIIOMOTaTENbHBIC MATEPUAIBI, CIOCOOBI peaTi3alii TEXHOIOTHUECKIX TPOLIECCOB.

ITIK-6: Cnoco0eH npuMeHSTh MeTO/bl KOHTPOJIs KauecTBa U3Je/uiil U 00beKTOB B cdepe NpodhecCHOHATBHOM 1esiTeJIbHOCTH,
aHAJIM3UPOBATHL NPUYHHBI HAPYIICHU ! TEXHOJO0THYeCKHX IPOLECCOB U Pa3padaTbiBaTh MEPONPHATHS 110 UX
npeaynpexkIeHnIo, 00ecnedYnBaTh TEXHOJOTHYHOCTh H3/eJIMil M ONITHMAJILHOCTD IPOIECCOB HX M3rOTOBJICHHUS

YMmerb:

[IK-6-¥Y'1 Hcnonb30BaTh METOIBI KOHTPOIIS KauecTBa U3AENUil 1 00BEKTOB B cepe IPOU3BOACTBA NPOIYKTOB MUTAHUS;, METO/BI
NPOBEICHUS aHaIN3a NPHYUH HapYIICHHH TEXHOJIOTMYECKHX MPOLIECCOB; METOIMKH Pa3paOOTKH MEPOIIPHUSTHH 110
TpeIyTPeXICHIIO HApYIIEHUH TEXHOIOTMYECKUX TIPOIIECCOB B chepe MPOU3BOACTBA MTPOILYKTOB ITHTAHHUS.

IIK-3: CnocodeH yuacTBOBaTh B pad0oTax 1o pacyeTy U NPOEeKTHPOBAHMIO /1eTaJieil U y3JI0B MAIIMHOCTPOUTEIbHBIX
KOHCprKllPIﬁ B COOTBETCTBUH € TEXHUYECCKUMHU 3aJaHUAMU U UCIIOJB30BAHUEM CTAHAAPTHBIX CPEACTB aBTOMAaTU3aALIMH
NMPOEKTUPOBAHMS, Pa3padaThIBATh NPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAINIO0, C IPOBEPKO €€ cOOTBeTCTBHS
CTAaHAAPTAM, TEXHHYECKHM YCJIOBHSAM APYTUM HOPMATHBHBIM IOKYMEHTaM, IPOBOIUTH MPeABAPUTEIHHOE TEXHUKO-
IKOHOMHUYECKOEe 000CHOBAHNE MPOEKTHBIX peleHn i

YMmerhb:

ITK-3-Y1 BrmonHsTh paboTh B 001aCTH HAYYHO-TEXHUIECKOH NEATEIBHOCTH MO MPOSKTUPOBAaHUIO, TEXHHYECKOMY KOHTPOJIO B
MAaIIMHOCTPOCHUH, IPUMEHSATH METOJIBI TIPOBEACHUS KOMIUIEKCHOTO TEXHUKO-I)KOHOMUYECKOTO aHaJIi3a B MAITUHOCTPOCHUH JIJIst
000CHOBAaHHOTO MPHUHSTHSI PELICHUH.

IIK-7: Cnoco0eH 000CHOBAHHO BBIOMPATh M HCNO/Ib30BATH HOBbIC HU(POBLIE TEXHOIOTUH JJISA NIOBBIILICHHSA
3¢ eKTHBHOCTH NPOLECCOB MPOEKTHPOBAHUS, IKCILIYaTALMH, TEXHUYECKOT0 00CTYKMBAHMSI M PEMOHTA TEXHOJIOTHYECKUX
MAaIINH U 000py10BaHUS

YMmerb:

[IK-7-Y1 Hcnonp30BaTh COBpeMEHHBIE 00pa3oBaTeNbHbIE U HHPOPMAIIHOHHBIE TEXHOIOTUH K PELICHUIO IPAKTUIECKUX 3a7ay 10
3¢ dexTHBHOMY 00CITY)KUBAaHHIO M PEMOHTY TEXHOJIOTHYECKOT0 000PYI0BaHUS C HAXOXK/ICHUEM ONTHMAJIBbHBIX PEXKUMOB €TI0
paboTHL.

IIK-4: CnnocOeH NpoBOAUTH NMATEHTHbIE UCCIE0BAHUS A5 00ecnedeHUs] MATEeHTHOH YMCTOTHI HOBBIX MPOEKTHBIX pPelIeHuii
M MX ATEHTOCIOCOOHOCTH C Oonpeie/ieHHeM NMoKa3aTeliell TeXHHYeCKOIro YPOBHA NMPOEKTUPYEMbIX U3/e Uil

Ymerb:

ITK-4-Y1 OmpenenaTs MoKa3aTeNN TEXHUIECKOTO YPOBHS MPOSKTUPYEMBIX M3IEIUH M UX TTaTeHTOCIIOCOOHOCTH

IIK-7: Cnoco0eH 000CHOBAHHO BBIOMPATh M UCIIOJIB30BATH HOBbIE HU(POBLIC TEXHOIOTUH JISA NIOBBIILICHHS
3¢ (PeKTUBHOCTH MPOLECCOB MPOCKTHPOBAHMNS, IKCILTYATAIIMH, TEXHUYECKOI0 00CTYKHBAHUS M PEMOHTA TEXHOJIOTHYeCKUX
MAaIIH U 000py10BaHUS

Baangern:

IIK-7-B1 HaBpikamu kK IpHOOPETEHUIO ¢ OONBIIEH CTENEHbI0 CAMOCTOSITEILHOCTH HOBBIX 3HAHUH 110 3 (PEeKTUBHOMY




00CITy>KUBAaHHIO U PEMOHTY TEXHOJIOTHUYECKOT0 000pYIOBaHHS C HCIIOIH30BAHHEM COBPEMEHHBIX 00pa30BaTeIbHbBIX U
UH(OPMALIMOHHBIX TEXHOJIOTHIA.

ITK-6: Cnoco6en mpuMeHSITH MeTObI KOHTPOJISI KauecTBa H3/1eJHii M 00beKTOB B chepe npodeccHOHATLHON 1esITe/IbHOCTH,
AHAIM3HPOBATH NPUYHHBI HAPYIIEHHI TEXHOJOTHYECKHX MPOIECCOB M Pa3padaThIBATh MEPONPHSITHS MO UX
npeaynpesxkIeHnIo, 00ecnedYnBaTh TEXHOJOTHYHOCTD M3/eJIHii U ONITHMAJILHOCTD NPOIECCOB UX H3rOTOBJIEHHUS

Baanernb:

ITK-6-B1 Happixamu npoBeaeHHsT KOHTPOJIS KauecTBa U3IEIHI U 00BEKTOB B chepe MPON3BOACTBA MPOAYKTOB MUTAHU;, aHAIH3a
MPUYUH HapYIIEHUH TEXHOIOTHYECKUX IIPOIIECCOB; Pa3padOTKH MEPOIPHATHIT IO PEAYIPEKACHUIO HAPYIICHHH TEXHOIOT MIECKIX
MPOIIECCOB B c(hepe MPOU3BOJICTBA MPOAYKTOB ITUTAHHUS.

IIK-3: CnocoGeH yuacTBOBaTh B padoTax Mo pacyery H NPOEKTHPOBAHUIO IeTaJIell H Y3JI0B MAIIMHOCTPOUTEIbHBIX
KOHCTPYKIHI B COOTBETCTBHHU € TEXHHYECKHMH 32/IaHUSIMH 1 HCTIOJIb30BAHMEM CTAHAAPTHBIX CPEACTB ABTOMATH3AIMH
NMPOEKTHPOBAHMS, Pa3padaThIBAaTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAIHIO, C MPOBEPKOii eé COOTBETCTBUS
CTAaHAAPTAM, TEXHHYECKHM YCIO0BHSAM APYTUM HOPMATHBHBIM IOKYMEHTaM, IPOBOAUTH NPeABAPUTEILHOE TeXHUKO-
IKOHOMHYecKoe 000CHOBAHME MPOEKTHBIX pellleHHi

Baanernb:

IIK-3-B1 Meropamu pacuera feTanei U y3J10B MalllMHOCTPOEHUS; UCIIOIb30BaHUEM CTaHAAPTHBIX CPEJICTB aBTOMAaTU3aLUU
HIPOEKTHPOBAHUSI.

OIIK-9: Cnoco0eH BHeAPSATh H 0CBAMBATH HOBOE TEXHOJIOTHYECKOe 000py10BaHHe

Baagers:

OIIK-9-B1 Meromamu pemeHus 3a7a4 MpOeKTUPOBAHUS COBPEMEHHOM TEXHOJIOIMH MAITHHOCTPOCHHSI.

IIK-5: Cnnoco6eH ocBauBaTh BBOJAMMOE TEXHOJOTHYecKHe 000Py10BaHuUe, TPOBEPATH €ro TeXHHYECK0e COCTOsIHNE H
OCTATOYHBII pecypc, OpraHu30BbIBATH 0CMOTPbI, COIep:KaHUe H PEMOHTHI TEXHOJIOTHYEeCKHUX MAIIMH U 000PY10BaHUs,
BBIOHPATH BCIOMOTaTeJbHbIe MATEPHAJIbI, IPAMEHSATH MPOTPECCHBHbIE METOABI IKCILUIYaTAIIHH 000PYI0BAHNS IPH
H3rOTOBJIEHHH T€XHOJOTHYECKHX MAIIHH

Baaaernb:

TIK-5-B1 Ymenuem IMPOBEPATH TEXHUYCCKOC COCTOSIHUC U OCTaTOYHBIN pecypcC TEXHOIOIMICCKOIo OGOpyZ[OBaHI/IH, OpraHMn30BbBIBATH
l'[pO(I)PIJ'IaKTI/I‘IGCKI/If/’I OCMOTp U TeKyH.[I/Iﬁ PEMOHT TCXHOJIOTHYCCKHUX MAlllMH U 060pyI[OBaHI/IH. Hagwixu MPUMCHCHUA MTPOTPECCUBHBIX
METOAOB JKCIUTYaTallu TEXHOJIOTUIECKOTO o6opy;:[013aHI/151 IIPpU U3TOTOBJICHNU TEXHOJIOTMYCCKUX MAIINH.

IIK-4: CnnocOeH NpoBOAUTH NAaTEHTHbIE UCCIE0BAHUSA /1 o0ecnedeHUsl MATEeHTHOH YMCTOTHI HOBBIX POEKTHBIX pPeleHuil
M MX ATEHTOCIOCOOHOCTH C oNpeie/ieHreM NoKa3aTeiell TeXHNYeCKOIr0 YPOBHA NMPOEKTUPYeMbIX U3e Uil

Baanernb:

ITK-4-B1 HaBbIkaMy OIIEHKH TEXHUYIECKOTO YPOBHS IIPOSKTHPYEMBIX H3/ICNHUH, MAIIMH U 000PYXOBaHHS

4. CTPYKTYPA U COJAEP)KXAHHUE

Kox HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJL. sieMble
KOMIIeTeH Ui pecypchbl padoThI
Pazpnen 1. 3agaun
MeTAJJIypru4ecKkoro
NPOU3BOJCTBA.
1.1 CTpyKTypa COBPEMEHHBIX 4 2 OIIK-9-31 TIK- | JI1.1JI1.3 KM1
METAJULyprUYECKUX 3aBOJIOB. 3-31 IIK-4-31 JI1.4 JI1.5
OcHOBHBIE TPeOOBaHUS K IMK-5-31 TIK-6- | JI1.6J12.1
METaJLTyprUYeCKUM 31 IIK-7-31 JI2.2J13.1
MamIrHaMm u arperaram. /JIex/ JI3.2J13.3
01323334
1.2 IloaroroBka K MPakTHYECKUM 4 15 OIIK-9-31 JI1.4 J11.5 KM1
3ausaTusam. /Cp/ OIIK-9-V1 JI1.6J12.1

OIIK-9-B1 IIK- | JI2.2J13.1
3-31 IIK-3-V1 JI3.2J13.3
IIK-3-B1 [IK-4 | 31 22 33 54
-31 1IK-4-V1
[1IK-4-B1 IIK-5
-31 TIK-5-V1
I1K-5-B1 IIK-6
-31 [IK-6-VY1
IIK-6-B1 IIK-7
-31 1IK-7-Y1
IK-7-B1




Pa3nen 2. IIpoueccsl,
MAIIHHBI U arperaThbl I
MOATOTOBKHU INIUXTOBBIX
MaTepUAaJIOB K 10MeHHOI
I1aBKe.

2.1

Arperatsl 1 MEXaHU3MBI
PYAHBIX 1BOpOB. bamreHHbre n
POTOpHBIE
BarOHOOIPOKUIBIBATEIH.
Kpansl, o0cmyxuBatromye
PYAHBIE TBOPHI.
O6opynoBanue st
OyHKEpPHOTO XpaHEeHHs U
JIO3UPOBaHMsI MaTEPHAJIOB.
Koncrpykuuu

nutatenei. TeopeTuueckue
OCHOBBI JIpOOJIEHUS U
n3Menpyenus. lllexoBsle,
KOHYCHBIC, BAJIKOBBIC
npobuiku. poOuinku
YIapHOTO JEHCTBHUS.
ITapoBble U CTEPKHEBBIE
MEIbHUIIBI. MenbHHIBI
CaMOU3MEIbUECHUS.
BubparonHbIe METBHATHL.
KoncTpykitnn mammH st
nepepaboTKH CTPYKKH U
soMma. CBeZieHus O mpolecce
rpoxoueHus. Henpusogusie
rpoxoTsl. [loaBuxHbIE
I'POXOTHI U KIaCCU(UKATOPBI.
Bubparmonssre

rpoxoTsl. /JIex/

OIIK-9-31 IIK-
3-31 IIK-4-31
TIK-5-31 IIK-6-
31 IIK-7-31

JI1.3J11.4
J1.5
JI1.6J12.1
J12.2J13.1
JI3.2J13.3
510520354

KM1

2.2

O0mas xapakTepuCTHKa
MPOIIECCOB 00OTAIIICHUSI.
O6opynoBaHue st
oboramenns.O6opyroBaHue
UL 00€3BOKUBAHUSA U
(dunpTpanuu. Mexanudeckoe
obopynoBaHHE ISt
nepeMeIIHBaHHs

mUXThl. MeXaHn4eCKOe
o0opyIoBaHHE ISt
OKOMKOBAHHUS IIAXTHI.
OO0XHUTOBbIE MAIIIMHEI.
[axTHbIe eyn.JIeHTOUHBIC
arJioMepaIioHHbIe
Mamuuel. /JIex/

OIIK-9-31 IIK-
3-31 [1K-4-31
ITK-5-31 IIK-6-
31 IIK-7-31

JI1.1J11.4
J1.5
JI1.6J12.1
JI2.2713.1
JI3.2J13.3
01023354

KM1

23

Pacuérsl nutareneit. PacuéTet
apaMeTpoB pexkrMa paboThl
Y TIPOYHOCTHBIC PACUETHI
OCHOBHBIX pabouux aeraneit
o0opynoBaHUs s
JIPOOJICHUS U

n3MenbueHus. Pacuérol
MaIlWH I epepaboTKH
CTPYKKH U noMa.Pacuér
MOIITHOCTH TIPUBOJIA U
MIPOU3BOAUTEIEHOCTH
GapaGaHHHOTO
cmecutens.Pacuérer
armomaruH. /TTp/

OIIK-9-31
OIIK-9-Y1
OIIK-9-B1 IIK-
3-31 [IK-3-V1
[1K-3-B1 I1K-4
-31 [IK-4-V1
[1IK-4-B1 IIK-5
-31 TIK-5-VY1
I1K-5-B1 IIK-6
-31 I1IK-6-Y1
IK-6-B1 IIK-7
-31 1IK-7-Y1
[IK-7-B1

JI1.4 J11.5
JI1.6J12.1
J12.2J13.1
JI3.2J13.3
01030233524

KM1




24 [TonroroBka K NpakTHYECKUM 50 OIIK-9-31 JI1.4 J11.5 KM1
3ausatusam. /Cp/ OIIK-9-V1 JI1.6J12.1
OIIK-9-B1 IIK- | JI2.2J13.1
3-31 TIK-3-VY1 JI3.2J13.3
IIK-3-B1 IIK-4 | 31 32 33 54
-31 [1IK-4-V1
[IK-4-B1 IIK-5
-31 [IK-5-V1
[IK-5-B1 [IK-6
-31 [IK-6-VY1
[K-6-B1 IIK-7
-31 TIK-7-V1
[K-7-B1
Paznen 3. Ilpoueccsl,
MAlIMHBI U arperaTbl
JOMEHHBIX IEX0B.

3.1 YCTpoiCcTBO U TPY30MOTOKH 2 OIIK-9-31 [IK- | JIL.1JI1.4 KMI
JIOMEHHOT0 1exa. THIbl 3-31 IIK-4-31 JI1.5
IJIAHUPOBOK JJOMEHHOTO TIK-5-31 IIK-6- JI1.6J12.1
nexa. YCTpoicTBO U MPUHIIMII 31 IK-7-31 JI2.2713.1
paboThl JOMEHHOH TIeUH. JI3.2J13.3
CBepinIbHbIE MALIVHBI, 01022354
MYUIKKA |
cronopa.KoHcrpykuuu
3aCBIIHBIX alllapaToB
JTOMEHHBIX
neueil. Koncrpykuuu
NOABEMHUKOB [IUXTHI HA
KoJomHUK. KOHCTpYyKIINU
arperaroB JUIs YOOpKU
JKHJIKUX TIPOTYKTOB
utaBkH. /JIex/

32 Pacuersl 3achinmHbIX 4 OIIK-9-31 JIT.1 J11.4 KM1
aInmnaparoB JOMEHHBIX OIIK-9-V1 IIK J1.5
neyeii.PacueTsl Mo bEMHUKOB -3-31 [1K-3-V1 JI1.6J12.1
LIMXTHI HA I1K-4-31 [IK-4- JI2.2J13.1
KoJIOIIHUK. PacueTst V1 IIK-5-31 JI3.2J13.3
arperaroB JUIs yYOOpKU MK-5-Y11IK-6 | 31 32 33 B4
JKUKUX TIPOYKTOB -31 [1K-6-V1
rutaBkw. /TIp/ IK-7-31 IIK-7-

V1

33 [TonroroBka K NpakTHYECKUM 20 OIIK-9-31 JI1.4 J11.5 KM1
3aHATHSAM, BBIIIOJIHEHHE OIIK-9-V1 JI1.6J12.1
KypcoBoro npoekrta. /Cp/ OIIK-9-B1 IIK- | JI2.2J13.1

3-31 TIK-3-VY1 JI3.2J13.3
[K-3-B1 [IK-4 | 1 32 33 54
-31 [IK-4-V1
[IK-4-B1 IIK-5
-31 [IK-5-V1
[IK-5-B1 [IK-6
-31 IIK-6-VY1
[K-6-B1 TIK-7
-31 [IK-7-Y1
[IK-7-B1

Paznen 4. IIpoueccsl,
MalIMHbI U arperaTbl
CTaJleIIaBUWILHBIX LEXO0B.




4.1 Oo0mue ceeaenus oo OIIK-9-31 IIK- JI1.1 J11.2 KM1
AJIEKTPOIYTOBBIX 3-31 [IK-4-31 JI1.4 JI1.5
CTaJIeNIaBIUIbHBIX NeYax. [TK-5-31 TIK-6- JI1.6J12.1
Konctpykmus pabouero 31 IIK-7-31 JI2.2713.1
MPOCTPaHCTBA JI3.2J13.3
AJIEKTPOLYTOBBIX MEYEH. 2132053 54
MexaHHU3MBI 2IEKTPOTYTOBBIX
neueil. Koncrpykuuu
000pyIOBaHUS VIS
00CITy>)KUBaHHS
anexTponeyel. BeprukanbHele
KOHBEPTEPHI U UX
MexaHu3Mbl. KoHCTpykunu
KHCIIOPOIHBIX GYpM H
MEXaHH3MOB HX MPUMEHEHHSI.

Konerpykiun KoHBEpTEPOB
KOMOWHUPOBAHHOM
npoxyBku. KoHCTpyKInu
MAIlliH U 000pYAOBaHUS AJIS
JIOCTaBKH U 3arpy3KHU LIUXTHI
B KOHBEPTEPHI.
l'opu3onTanbHbIE
koHBepTepbl. KoHcTpyKuuu
(dbypmosmmka.OomIHe
CBEJICHHS O PA3ITUBOYHBIX
MannHax. KoHerpykuuu
OCHOBHBIX pa3HOBUAHOCTEH
YCTaHOBOK HETPEPHIBHOU
pasnuBku cranu. /Jlex/

4.2 Pacuer mexaHu3MOB OIIK-9-31 JI1.2 J11.4 KMI1
mobemMa, MoBOpPOTa CBOJA U OIIK-9-V1 IIK JI1.5
TIepPEMEIICHHUS JIEKTPOJIOB -3-31 TIK-3-VY1 JI1.6J12.1
JUISL TIEYH C UX OTIIOPOM Ha T1K-4-31 T1K-4- JI12.2J13.1
monbKy. Pacdyer npuBoga V1 IIK-5-31 JI3.2 JI3.3
MEXaHHU3Ma HaKJIOHA MeYH. TIK-5-Y11TIK-6 | O1 22 33 54
Pacuer ob6opynoBaHus st -31 TIK-6-V1
00CITy>KUBaHUS TIK-7-31 IIK-7-
anektponeyett. /I1p/ V1

4.3 KoHcTpykinn ocHOBHBIX OIIK-9-31 TIK- | JI1.1JI1.2 KM1
MEXaHU3MOB U y3JI0B 3-31 IIK-4-31 JI1.4 JI1.5
YCTaHOBOK HEIPEPHIBHOI [K-5-31 IIK-6- | JI1.6J12.1
Pa3IUBKU 31 IIK-7-31 JI2.2J13.1
cranu.KoncTpykuun nuteiHo JI3.2JI3.3
-TIPOKAaTHBIX arperaros. /JIex/ 01323334

4.4 Pacuer mexanusma noBopora OIIK-9-31 JIL.1J11.2 KMI1
BEPTHKAJIBHOTO OIIK-9-V1 IIK JI1.4 JI1.5
koHBeprepa.Pacuer -3-31 TIK-3-VY1 JI1.6J12.1
OCHOBHBIX ITaPAMETPOB TIK-4-31 T1K-4- JI2.2J13.1
TOPU30HTAIBHBIX V1 IIK-5-31 JI3.2J13.3
KoHBepTepoB.Pacuer TIK-5-Y11IK-6 | O51 22 33 54
OCHOBHBIX Pa3HOBUJIHOCTEH -31 [IK-6-Y1
YCTaHOBOK HENpepbIBHOU TIK-7-31 IIK-7-
pa3nuBku cranu.Pacuer Vi

OCHOBHBIX MEXaHU3MOB U
y3710B YCTaHOBOK
HEIPEPBIBHOM pa3iIuBKU
cramu. /TIp/




4.5 [TonroroBka K NpakTHYECKUM 50 OIIK-9-31 JI1.2J11.4 KM1
3aHATHSAM, BBIIIOJIHEHHE OIIK-9-V1 JI1.5
KypcoBoro npoekrta. /Cp/ OIIK-9-B1 IIK- | JI1.6J12.1

3-31 TIK-3-VY1 JI2.2713.1
IIK-3-B1 I[IK-4 | JI3.2J13.3
-31TIK-4-Y1 | 313233 54
I1K-4-B1 IIK-5
-31 [IK-5-V1
[IK-5-B1 [IK-6
-31 [IK-6-VY1
[K-6-B1 IIK-7
-31 TIK-7-V1
[K-7-B1
Paznen 5. Ilpoueccsl,
MANIMHBI U arperaThbl JJIs
TOJTy4eHUsI IBETHBIX
MEeTaJVIOB U CILIABOB.

5.1 OO61ue cBeneHus o 4 OIIK-9-31 [IK- | JI1.1JI1.4 KMI
IIPOM3BOACTBE LIBETHBIX 3-31 IIK-4-31 J1.5
METAJUIOB U NPEAIPUATHIX [K-5-31 IIK-6- | JI1.6J12.1
LIBETHOW METAJLTYPIHUH. 31 IIK-7-31 JI2.2J13.1
[InaBunbHBIE MTEYH U X JI3.2J13.3
MexaHu3Mbl. KoHCTpyKInn 01323354

PadUHUPOBOYHBIX MEYEH.
KoncTpykuunu neueit
ABTOTCHHOM MJIABKHU.
3arpy3ouHble yCTpOiicTBa
TOIUIMBHBIX NI€YeH IIBETHOMN
Metammrypruu. KoHcTpyKInm
METaJTyprUIecKIX KOBIICH
MpEeNPUITHIA LIBETHON
Mmertantypruu. KoncTpykuuu
PYAOBOCCTAaHOBUTEIBHBIX
paduHUPOBOUHBIX Medeil.
KoucTpykuuu
HCTIOTTHATEIIBHBIX
MEXaHU3MOB
PYAOBOCCTAaHOBUTEIBHBIX
neveid. Konctpykuuu
MEXaHN3MOB 3arpy3KH
MIMXTHI ¥ MaIlHH I
00pabOTKH KOJIOIIHUKA.
Koncrpykuun neueit
BaKyyMHO-{yTOBOTO
neperiaBa. KoncTpykunu
neyei 371eKTPOLIIAKOBOTO
neperaBa. KoHcTpykiuu
MPUBOJIOB TIedeil BaKyyMHO-
JyTOBOTO, 3IEKTPOHHO-
JIy94eBOTO U
3JIEKTPOIIIIAKOBOTO
neperiaBa. KoncTpykunu
3NIEKTPONU3EPOB U UX
obopynoBaane. KoHCTpyKIHH
MAIlIFH HENPEPBIBHOTO U
HOTyHENPEPBHIBHOTO JTUThS
I[BETHBIX METAJLIOB.
Koncrpyknuu Mamux
HETIPEPBIBHOTO JTHUThS
3aroTOBOK C MOJIBHKHBIM
KPHCTAIII3aTOPOM.
KoHcTpyKInn KapycenbHbIX
U JICHTOYHBIX Pa3IMBOYHBIX
MamvH. /JIex/




52 Pacuer MeTaypruueckux 2 OIIK-9-31 JI1.1J11.4 KM1
KOBIICH MTPEIPUITHIA OIIK-9-V1 IIK JI.5
LIBETHOM -3-31 TIK-3-VY1 JI1.6J12.1
MeTtajutyprun.Pacuer [1K-4-31 TIK-4- JI2.2713.1
WCTIOJIHUTENbHBIX V1 IIK-5-31 JI3.2J13.3
MEXaHU3MOB [IK-5-V1T1IK-6 | 21 32 23 54
PYZOBOCCTaHOBHUTENBHBIX -31 [1IK-6-Y1
neyeit.Pacyer neueit TK-7-31 IIK-7-
3JIEKTPOILLIAKOBOIO Vi
nepermiasa.Pacyer npuBogoB
nedel BAKyyMHO-IyTOBOTO,
9JIEKTPOHHO-TY4€BOrO,
3JIEKTPOILLIAKOBOIO
neperiaBa. Pacuer mammx
HEMPEPBIBHOTO U
MIOJTYHETIPEPBIBHOTO JIUThSI
I[BETHBIX METaJUIOB. Pacuer
KapyCeNnbHBIX U JICHTOUHBIX
pasnuBouyHbIX MammuH. /I1p/

53 BrinonHeHne KypcoBoro 52 OIIK-9-31 JI1.4 JI1.5 KMI
IIPOEKTA, IIOArOTOBKA K €T0 OIIK-9-Y1 JI1.6J12.1
3ammre u sk3ameny. /Cp/ OIIK-9-B1 IIK- | JI2.2J13.1

3-31 [IK-3-VY1 JI3.2J13.3
[IK-3-B1 [IK-4 | 91 32 33 54
-31 [IK-4-V1
[IK-4-B1 IIK-5
-31 I[IK-5-V1
IK-5-B1 TIK-6
-31 IIK-6-Y1
[IK-6-B1 IIK-7
-31 [IK-7-Y1
IK-7-B1

5.4 3amuTa KypcoBOro IpoeKTa 4 OIIK-9-Y1 JI1.4 JI1.5 KM1 P1
10 JUCHMITINHE "MalnHel 1 OIIK-9-B1 IIK- JI1.6J12.1
arperarsl 3-V1 IIK-3-B1 JI2.2J13.1
METAJUTyprUYeCKOro [IK-4-V11IK-4 | JI3.2JI3.3
npounsBozcTra” /KII/ -B1 TIK-5-Y1 | 313233 54

[IK-5-B1 IIK-6
-Y1 [IK-6-B1
[K-7-¥1 IIK-7
-B1

5.5 DK3aMeH 10 AUCLHUILINHE 5 OIIK-9-31 JI1.4 JI1.5 KM1
"MarmmHsl ¥ arperatsbl OIIK-9-V1 JI1.6J12.1
METAJUTYpru4ecKoro OIIK-9-B1 TIK- JI2.2J13.1
npou3BoacTBa" /Jk3ameH/ 3-31 [IK-3-VY1 JI3.2J13.3

[IK-3-B1 [IK-4 | 21 32 33 54
-31 [IK-4-VY1
[K-4-B1 IIK-5
-31 [IK-5-V1
[IK-5-B1 IIK-6
-31 IIK-6-VY1
[IK-6-B1 TIK-7
-31 I[IK-7-Y1
TK-7-B1

Pa3gen 6. Mexannyeckoe
o0opynoBaHue I
00padoTKU MeTANI0B
AaBJIeHHEM.




6.1

Oo1mee Ha3HAYECHHUS U
KJ1acCU(UKaIUs MPOKaTHBIX
craHoB. KoHcTpykuun
pabounx KiIeTel MPOKaTHBIX
craHoB.KoHCTpyK1Mu cTaHOB
ropsteil MpoKaTKu.
KoncTpykuuu craHoB
XOJIOAHOM

npoxatku. KonraktHoe
JlaBJIeHNE, YCUIIUE U
KpYTSALIMKA MOMEHT IIpU
npokarke. KoHcTpykiuu
BAJIKOB IIPOKATHBIX CTAHOB.
KoHCTpyKIINH NOAIIMITHHKOB
MPOKATHBIX CTAHOB.
KoHcTpyKIun MexaHU3MOB
YCTAHOBKH U
YPaBHOBEIIBAHUS BAJIKOB.
KoncTpykuuu cranun
pabouux Kiereil.
KoHCTpyKIINM MEXaHU3MOB
YMEHBUICHUS NIONIEPEYHON
Pa3sHOTOIIIMHHOCTH.
XKectrocTh paboueit ket U
nosuocsl. [IpuBon BajkoB
pabouux kiereil. MamuHbl
HepeMENEHNs U KAHTOBKHU
IIpokaTa. MaluHel Ui pe3Ku
npokata. IIpaBuiibHble
MammHbl. O6opyioBaHue JUIs
KIICHMEHHSI ¥ MapKUPOBKH
npokara. MamuHs! 11
pa3MaThIBaHUS U
HAMaTBIBaHUS PYJIOHOB U
OYHTOB. Arperatsl 3a4HCTKH
U TPaBJIEHUS IPOKATA.
MarmvHbl HaHECEHUS
MOKPBITUH U
TepMooOpabOTKH MpOKaTa.
KoHCTpyKInK NpOMUBHBIX
ctaHoB. KoHcTpykiuu
aBTOMAaTHUYECKUX CTAHOB.
Koncrpykuuu
MUIUTPUMOBBIX CTAHOB.
KoHcTpyKInu cTaHoB
BUHTOBOU NPOKATKU.
KoncTpykuuun
PENYKIHOHHBIX U
KaJIHOPOBOYHEIX CTAHOB.
KoncTpykuuu ctaHoB ajis
XONOIHON NMPOKATKU

TpyO. /Jlex/

OIIK-9-31 IIK-
3-31 [1K-4-31
ITK-5-31 IIK-6-
31 IIK-7-31

JI1.1J11.3
JI1.4 J11.5
JI1.6J12.1
JI2.2713.1
JI3.2J13.3
01023354




6.2 Pacyer moammnHuKOB 4 OIIK-9-31 JI1.3 J11.4 Case-study
MPOKATHBIX CTaHOB. Pacyer OIIK-9-V1 IIK JI.5
MEXaHU3MOB YCTaHOBKH U -3-31 [IK-3-V1 JI1.6J12.1
YPAaBHOBEIINBAHUS BaJIKOB. [1K-4-31 TIK-4- JI2.2713.1
Pacuer cranun pabounx V1 IIK-5-31 JI3.2J13.3
kiereit. Pacuer pabounx TIK-5-Y11IK-6 | O1 22 33 54
KJIeTei Ha -31 [IK-6-Y1
onpokuabiBanue.Pacuer TIK-7-31 IIK-7-

MEXaHU3MOB YMEHbIICHUS Vi
MOTIePEYHON
Pa3HOTONIIUHHOCTH. PacueTsl
MAIlIUH U arperaToB
IIOTOYHBIX TEXHOIOTUYECKUX
JMHUN. PacueTsl NpomuBHBIX
craHoB. Pacuersl
ABTOMATHUYECKHX
craHoB.Pacuerst
MTAJIATPUMOBBIX
craHoB.Pacuersl
PENYKIIMOHHBIX U
KannOpoBOYHBIX cTaHOB. /I1p/

6.3 [TonroroBka K NpakTHYECKUM 50 OIIK-9-31 JI1.4 JI1.5 P1
3aHSTHSIM, BBITIOJTHCHUE OIIK-9-V1 JI1.6J12.1
KypcoBoro npoekta /Cp/ OIIK-9-B1 IIK- | JI2.2J13.1

3-31 [1K-3-V1 JI3.2J13.3
[K-3-B1 [IK-4 | 51 32 33 54
-31 [IK-4-V1
[K-4-B1 IIK-5
-31 IIK-5-Y1
[IK-5-B1 TIK-6
-31 [IK-6-Y1
IK-6-B1 TIK-7
-31 TIK-7-Y1

I1K-7-B1




6.4

KoHCTpyKINH pOTHKOBBIX
CTaHOB XOJIOITHOM MPOKATKH.
KoHcTpyKIINy MammvH u
arperaTroB JUIs IIPOU3BOACTBA
cBapHbIX Tpy0.KoHCTpyKIMHN
THIPABIYECKUAX TIPECCOB.
Koncrpykuuu npusonos
THIPABIHYCCKUX
npeccoB.CTaHbl
OJTHOKPATHOTO BOJIOYCHHUSI.
KoHCTpyKIINI MHOTOKPATHBIX
BOJIOUMJIBHBIX CTAHOB CO
CKOJIBXKCHHEM ITPOBOJIOKH Ha
MIPOMEKYTOYHBIX OapabaHax.
KoHCTpyKIIMM MHOTOKPaTHBIX
BOJIOUMJIBHBIX CTAHOB 0€3
CKOJBKECHUS IIPOBOJIOKH Ha
MIPOMEKYTOYHBIX
Gapabanax.Konctpykiuu
MHOT'OKPaTHBIX Oe3METICBBIX
CTaHOB(TIPSIMOTOYHBIX).
BonouunbHele cTaHbl ¢
NPSMOJNMHEHHBIM JIBHKCHHEM
Martepuana.HasHagenne u
of1Iee yCTpOHCTBO CTaHOB
MPSMOJIMHEHHOTO BOJIOYCHHS
Tpy0. KoHCTpyKitnu pabounx
JIMHUHN CTaHOB
IPSMOJIMHEHHOTO BOJIOYECHHS
Tpy0. KoHcTpykumu ctaHoB
OYXTOBOT'O BOJIOUCHUS TPYO.
Br160p onTHMaNBHBIX
napameTpoB
TpyOOBOJIOYMIBHBIX

craHoB. /JIex/

OIIK-9-31 IIK-
3-31 [1K-4-31
ITK-5-31 IIK-6-
31 IIK-7-31

JI1.3J11.4
J1.5
JI1.6J12.1
JI2.2713.1
JI3.2J13.3
01023354

P1

6.5

PacueTsl cranoB i
XOJIOIHON MPOKATKU TPYO.
PacdeTsl poJIMKOBBIX CTaHOB
XOJIOTHOM TIpOKaTKH.PacueTsr
MallIH ¥ arperaTos JUis
MPOM3BOJICTBA CBAPHBIX
Tpy0.Pacuers! MammH n
arperaToB JUIS IIPOM3BO/ICTBA
cBapHBIX TpyO.PacueTs
MHOTOKPaTHBIX BOJOYHIIEHBIX
CTaHOB CO CKOJIBKEHHUEM
MPOBOJIOKH Ha
MPOMEXYTOYHBIX
Oapabanax.Pacuers! pabounx
JIMHUN CTaHOB
NPSIMOJIMHEIHOTO BOJIOYEHHUS
Tpy6. Pacuersl cranoB
OYXTOBOT'O BOJIOUCHUS

Tpy0. /TIp/

OIIK-9-31
OIIK-9-V1 IIK
-3-31 IIK-3-V1
I1K-4-31 I1IK-4-

V1 IIK-5-31
IK-5-Y1 IIK-6
-31 [IK-6-VY1
TIK-7-31 IIK-7-
v1

JI1.3 J11.4
J1.5
JI1.6J12.1
JI2.2J13.1
JI3.2J13.3
0103023334

P1

6.6

BeinonHenne KypcoBoro
MPOEKTA, TIOITOTOBKA K
3a4ueTy u 9k3ameny. /Cp/

57

OIIK-9-31
OIIK-9-Y1
OIIK-9-B1 IIK-
3-31 [IK-3-V1
[1K-3-B1 I1K-4
-31 1IK-4-V1
[1IK-4-B1 IIK-5
-31 TIK-5-VY1
I1K-5-B1 IIK-6
-31 [1IK-6-Y1
IIK-6-B1 IIK-7
-31 1IK-7-Y1
IK-7-B1

JI1.4 J11.5
JI1.6J12.1
J12.2]13.1
JI3.2J13.3
0103023334

P1




6.7 3ammra KypcoBoro OIIK-9-Y1 JI1.4 J11.5 P1
mpoekra. /KI1/ OIIK-9-B1 IIK- | JI1.6J12.1
3-V1IIK-3-Bl JI2.2J713.1
IIK-4-Y1 IIK-4 JI3.2 J13.3
-B1TIK-5-Y1 | D122 D33 54
TIK-5-B1 IIK-6
-V1T1IK-6-B1
IIK-7-Y1 IIK-7
-B1
6.8 DK3aMeH 110 JUCIUATUINHE OIIK-9-31 JI1.4 JI1.5 KM1
"MalluHsl ¥ arperaTsl OIIK-9-V1 JI1.6J12.1
METaJULypru4ecKoro OIIK-9-B1 IIK- | JI2.2J13.1
npousBozacTBa" /IK3amen/ 3-31 [IK-3-V1 JI3.2 J13.3
IIK-3-B1 I[IK-4 | D1 22 23 D4
-31 TIK-4-V1
IIK-4-B1 IIK-5
-31 IIK-5-V1
I1IK-5-B1 IIK-6
-31 IIK-6-VY1
I1K-6-B1 IIK-7
-31 TIK-7-V1

IIK-7-B1




