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Hamnpasnenue noarotoBku
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9acoB Ha KOHTPOJIb

Pacnpeneﬂelme YaCo0B JUCHUILJIMHLBI IO CEMECTPaM

DOpMBI KOHTPOIISI B CEMECTPAX:

sK3aMeH 3,4

Cemectp 111 v Hroro
Buj 3ansatui VII PII VII | PIT VII PII
Jlekuun 17 17 17 17 34 34
JlaGoparopHbie 17 17 17 17
ITpakTudeckue 17 17 17 17 34 34
KonrakTHas pabora 34 34 51 51 85 85
Cam. pabota 110 110 93 93 203 203
Yackl Ha KOHTPOJIb 36 36 36 36 72 72
HUroro: 180 180 180 | 180 360 360

T'onm Habopa 2025 r.



ITporpaMMy COCTABHIIN: @
JIOLEHT, KAHMIAT TEXHHUECKUX HAYK, TOLEHT

Cxuisip Buranuii AnexcanapoBuy

Honoxcrnocmo,yu.cm., yu.38 ®UO  noanocmoio noonuce

JIOLIEHT, KaHAUJAT TEXHUUECKUX HayK, JOLEHT
CazoHoB Anekcanap BacunbseBuy

Hoaoxcnocmo,yu.cm., yu.36 ®UO  noanocmuio

Pabouas nmporpamma JUCIUTUINHBI
MeTaypruyeckue TeXHOJIOTHI

HaumeHnosaHnue

Paspabotana B coorBerctBru ¢ OC BO HUTY «MUCHUC»:

CaMOCTOSITETbHO YCTaHABIMBAaEMBIN 00pa30BaTEIbHBIN CTAHAAPT BBHICIIET0 00pa3oBaHMs — OaKalaBpHar.

denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30oBaTellbHOE YUpEeXkJIeHUe BhIcIIero oopazoanus «HannoHansHbIH
UCCIIe/IOBaTeNbCKUil  TexHosornyeckuii  yHuBepcurer «MUCUC» mno HampaneHuto noarotoBku 22.03.02
Mertammyprus (mpuka3 ot 02.04.2021 r. Ne 119 0.8.)

CocraBnena Ha ocHOBaHHH ydeOHoro 1uiaHa 2025 roga Habopa:

22.03.02 Meramnyprus,
IIpoduns: Metammyprus 9epHBIX METaIOB, yTBepkKAeHHOr0 YueHsM coBeToM CTU HUTY « MUCUCY
24.06.2025 r., mpoTtokou Ne 26.

Pa6ouas nporpamMmMa o700peHa Ha 3aceJaHuu KadeIpbl
Mertamnypruu u MetayuioBeneHust uMm. C.I1. Yraposoit

Haumernosanue kageopol

IIpotokon ot «05» utons 2025 r. Ne 8

3aB. kapeapoit MM um. C.I1. YrapoBoii A.B. Cazonon
noonuce

«05» nrons 2025 r.

PykoBogurens OITOITI BO

3aB. kKapenpoit MM um. C.I1. YrapoBoii, kanauaat

TEXHUUYECKHUX HAYK, JOLEHT A.B. Ca3zonos

noonucs

«05» urons 2025 T.



1. IEJN OCBOEHUMsA

Lenp ocBOCHMSI TUCLMIUIMHBI — (DOPMHUPOBAHUE NPEACTABICHUI O CHCTEME TEXHOJOIMH METaJulypruuecKoro
MPOU3BOJICTBA, OPUEHTHPOBAHHOTO HA BBIIUIABKY CTAJIM M MOCJIEAYIOUIYIO INepepadoTKy MeToiaMu 00paboTKH
METAJUIOB JIaBICHHEM B TOTOBBIH METAJUIONPOKAT, a TakkKe (HOPMHPOBAHME NMEPBUYHBIX HABBIKOB CAMOCTOSTEIHLHOTO
pELICHNUs] aHATMTHYECKUX M HKCIIEPUMEHTAIBHBIX 3a/1ad AJIsl KOHKPETHBIX TEXHOJIOTHYECKHX MPOIECCOB, BXOAAIINX B
CUCTEMY TEXHOJIOTHH.

OCHOBHBIE 331291 JUCIUIIIHHBL

- chopMHUpPOBATh y 00YUAIOMIUXCS MIPEACTABICHAS O (PU3NKO-XUMIUECKUX, TEXHOIOTHICSCKHX, TETUTO(PH3MIECKIX
OCHOBaX IOJrOTOBKH JKEJIE3HBIX PYJ K JOMEHHOH IJIaBKe, MPOMU3BOJCTBY UyryHa W CTaJd, a TaKKe 3HaHUs OOILIEero
YCTPOHMCTBA W TPHHIMIIOB PabOThl METAJUTyprUYECKHX arperaToB, CBA3aHHBIX C OOpab0OTKOM MeTamia B KHIKOM
MeTaia;

- OBJIaJICHUE NIPEJICTABICHUSAMH O XapakTepe TeUeHHs MeTajula MOJ JeHCTBUEM BHEIIHUX Harpy3oK, NpueMaMu
orpezieIeHus OCHOBHBIX  JIe)OPMAllMOHHBIX W OYHEPrOCWIIOBHIX MapaMeTpoB MpoIlecca IJIaCTHYECKOro
nedopmupoBaHus, HEOOXOANMBIX JUIS BBIIIOIHEHHS Pa3JIMYHBIX MHKCHEPHBIX M KOHOMHYECKHX PAacdeToB, a TaKXkKe
3HaHUSAMH 00 00IIeM yCTpOHCTBE M MPHUHIMIIAX PaOOTHl METAJUTyPTHUCCKUX arperaTtoB CBS3aHHBIX C 00pabOTKOi
METAJUIOB JIaBIICHUEM.

OcBoeHHE TaHHOTO Kypca CTYACHTAMH ITO3BOJISIET B ITOJHOM 00BeMe C(OPMHUPOBATH NMPEICTABICHHUSI O CHCTEME
TEXHOJIOTHA METaJUTyprUuecKOro MPOU3BOCTBA (OT BBHIIIIABKU 10 MepepabOTKU CTanM) B paMKaxX COOTBETCTBYIOLIEH
OIIOII BO, a takxe chopMHPOBAThH B IOJHOM 00beME HEOOXOIUMBIC KOMIICTCHITUH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBI

Iuxi (pazmen) OIT: | b1. B.

2.1 TpeGoBanus K NpeIBapUTEIbHOI MOJATOTOBKE 00y4a0LIerocs:
2.1.1 | Maremarnka

2.1.2 | Omuka

2.1.3 | MarepuanoBeeHHE B TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEpPHAJIOB

2.1.4 | llpuknagHas MEXaHUKa

2.1.5 | CeipreBas TormBHAsA 0a3a METAIUTYPTHH

2.1.6 | OrHeynopHbI€ U TEIUIOU3OJISIIMOHHBIC MAaTEPHAIIBI

2.2 Jucuuniaunel (MOAYJIHM) M NPAKTUKH, AJIS1 KOTOPBIX 0CBOEHUE JAHHOM M CUMIIJIMHBI (MOAYJIs1)
He00X0MMO KaK NpealecTByomiee:

2.2.1 | TepmoanHaMUKa U KUHETHKA METAJUTyPTUUECKHUX MTPOIIECCOB

2.2.2 | TemnoBas paboTa 1 KOHCTPYKIHUSI METAJUTYPTHUECKHX MeUei

2.2.3 | Meraunypru4eckue neqyu

2.2.4 | DHepro- u pecypcocOeperaroiue TeXHOJIOTHH

2.2.5 | ObopynoBaHue U IPOSKTHPOBAHNE METAJUIYPTHYECKUX LIEXOB

2.2.6 | YcrpoiicTBO 1 000py/I0OBaHHE METAILTYPIHYECKUX 1IEXOB

2.2.7 | IlpousBojaCTBEHHAs IPAKTUKA I10 MTOJYYEHHIO NPOo(eCcCHOHANBHBIX YMEHUH U ONbITa PO ECCHOHATBHOM
JIESITENIBHOCTH

2.2.8 | IlpepauruioMHasi MpakTHKA 151 BBHINOJHEHUsI BBITYCKHOW KBATM(HUKAIIMOHHONW pabOThI

2.2.9 | HayuHo-ucciieioBartenbckas paboTa

2.2.10 | Ceprudukaiys cbIpbsi 1 METALIONPOAYKIIMI

2.2.11 | KoMIploTepHOE MOJEINPOBAHUE METAIITYPIrHYECKUX IIPOLIECCOB

2.2.12 | Koppo3us ¥ 3alIuTa METaJLIIOB

2.2.13 | Teopus HpoOIECCOB IUIACTHYECKON e opMaruu

2.2.14 | TexHoJIOI'MHU IPOU3BOJICTBA ITPOKATa

2.2.15 | 3amura BBITYCKHOM KBaITU(DUKAIIMOHHOM padOThI, BKJIFOYAs TIOJATOTOBKY K IIPOICIYPE 3AlIUTHI U MPOIEAYPY
3aIIUTHI

3. ”HAUKATOPbI ®OPMUPOBAHUSA KOMIETEHIIUM,
COBMEIIEHHBIE C PE3YJIbTATAMHU OBYYEHMS 11O JUCHUIIJIMHE

YK-2 CnocobeH co0MpaTh U HHTEPNPETHPOBATH JAHHBIE H ONIPEAESITh KPYT 3a1a4 B paMKaX MOCTABJIEHHOI
1eJIM, BBIOUPATH ONTHMAJIbHBIE CTIOCO0bI pelleHUsI, UCXO0A s U3 el CTBYIOIIMX MPAaBOBbIX HOPM, HMEIOIIUXCS
PecypcoB M OrpaHMYeHMii, yMeHHe 000CHOBBIBATH MPHUHSITHIE pPellleHusI

3HaTh: YK-2-31 OcHOBHBIE NMOJXObI M TPHHIMIIBI CaMOCTOSTEIFHOTO M3YYEHHsS TEXHHYECKOH JIMTEpaTypsl W
cObopa TEeXHWYECKOW WH(POPMAIMHK, CBS3aHHOH C TEOPETHYECKMMH U IPAaKTHUYECKMMH OCHOBAaMH
METAJUTYPrHYeCKOro IIPOU3BOJICTBA, C LIENBI0 aHAIN3a M 0000IIeHUs
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VK-2-320cHOBHBIE MOAXOJBl M INPUHLIUIBI CAMOCTOSTEIFHOTO M3YYCHHS TEXHHUYECKOM JIMTEpaTypbl U
cOopa TEXHHYECKOW WHGPOpMAIMU CBA3aHHOW C pa3MIHBIMU IpoleccaMyd 00pabOTKH METalIoB
JIABICHUEM

YMeTh:

YK-2-Y1 ®opmynupoBath el U 3aJa9H IIPOIecca MOTYICHUS JOTIOTHUTENBHBIX 3HaHUH B 0071aCcTH
METaJUTYPrHIeCKOTO IIPOM3BOCTBA HA OCHOBE MHTETPALIMH PAa3PO3HEHHBIX OHATHH B €IUHYIO LEIEBYIO
(hyHKIMY TTOBBIIICHUS YPOBHS KBATH(HUKALINK W MacTePCTBA 0 BEIOpaHHOH Mpodeccuul B TeUSHUE
npodeccrnoHaNbHOMN AeATENPHOCTH

YK-2-Y2 ®opMynupoBaTth HENN U 3aJa9H IPOLecca MOTYICHUS JOTIOTHUTEIFHBIX 3HAHUH B 001acTH
00paboTKN METaJUIOB AaBJIEHUEM Ha OCHOBE MHTETPALMH Pa3PO3HEHHBIX OHATHI B €IUHYIO LEJEBYIO
(YHKIMM TOBBIIICHHS] YPOBHS NIPE/ICTABICHUI 00 00BEKTE HU3YUeHHS

Bnagers:

YK-2-B1 JleMoHCTpanuen JIMYHBIX CIIOCOOHOCTEH K OpraHU3alui CHCTEMHON pabOoThI 0 H3YUSHHUIO
JIOTIOJTHUTENEHON MH(OPMAIIMY U €€ CHCTeMaTH3alel B paMKax IOCTaBJICHHOM eI caM0o00pa3oBaHus
VK-2-B2 HaBblkamy IeMOHCTpAIMU JIMYHBIX CIIOCOOHOCTEH K OpraHU3alii CUCTEMHON paboThI IO
M3y4YEHUIO JONOJHUTEIbHON HH(POPMAIMU U €€ CHCTEMaTH3alliK B paMKaX MOCTAaBJICHHOH LieNn
camMo00pa3oBaHus

OIIK-1 Crnoco6en pemarh 3aa4u npogeccnoHaTbHON 1eATeILHOCTH, TPUMeHsIs 3HAHUSA GyHAAMEHTATBHBIX
HAYK, MeTo/Ibl MO/IeTHPOBAHMS, MATEMATHYECKOr0 AHAJIN3a, eCTECTBEHHOHAYYHbIe M 00LeMHKeHePHbIe 3HAHUS

3HaTh:

OIIK-1-31 3HaTh OCHOBHBIE TEXHOJIOTHYECKIE 3aKOHOMEPHOCTH IMPOTEKAHMS N3BECTHBIX
METAJUTYPrHIECKUX TPOIECCOB AT PELICHHS MIPAaKTHIECKUX 3a/1a4, BO3HUKAOMINX B XO/€
npodeccrnoHaNBHOH NeATeNPHOCTH

OIIK-1-32 OcHOBHBIC TOHATHS (PU3UKH, MATEMATHKH, TEOPETHUCCKON MEXaHUKH U COMPOTHBIICHHUS
MaTepuaoB, IPUMEHIEMbIC B 00pab0TKe METAJUIOB AABICHHUEM

YMeTh:

OIIK-1-Y1 XapakTepu30BaTh 1 aHAIN3UPOBATh OCHOBHBIE METAILTYPTHUECKHUE MIPOIECCHI U SBICHUS,
MPOHUCXOAIINE IPH UX OCYIIECTBICHUH, HA OCHOBE ITyOOKUX 3HAHUH U IPUMEHUMOCTH
(yHIaMEeHTaTBHBIX HAYK JJIsl KOHKPETHOTO Tpolecca

OIIK-1-Y2IIpuMeHsTh OCHOBHBIE 3aKOHBI (PU3MKHU (3aKOH COXPAHEHHUS] MACChI, IPEBPAILCHHUS SHEPTUH,
3aKOHBI TPEHH), TEOPETHUECKON MEXaHUKH (HEpa3phIBHOCTH JBIKEHUS ), COIPOTHBIICHHS MaTepHalOB
(HanpspKEHHO-e(OpPMHUPOBAHHOE COCTOSIHUE B TOUKE) NPUMEHsIEMbIe B 00pa00TKEe METAJIJIOB IaBIICHHEM

Bnagers:

OIIK-1-B1 HaBblkaMu perieHus NPUKJIAAHBIX 3a/ad [0 TeMaTHUKe AUCIUIIINHBI [UI Pa3IUUHBIX
METAUTYPrH4eCKUX MPOLECCOB M TEXHOJIOTHH Ha OCHOBE ()yHIaMEHTAJIbHBIX 3HAHUH 00 0COOEHHOCTSIX
MPOTEKaHUS Pa3INIHBIX METAJUTYPTUYECKUX MPOIIECCOB C TOUYKH 3PEHHS BO3JICHCTBHS Ha IpoIiece
Pa3IMYHBIX TEXHOJIOTHIECKUX (PAKTOPOB

OIIK-1-B2 HaBpikaMu TIOTHYECKOTO 000CHOBAHUS IPUMEHIMOCTH BHIOPAHHBIX 3aKOHOB IS
XapaKTEePUCTHKH MPOIIECCOB MPOUCXOAAIINX C METAJUIOM B o4are Je(opManiuy IPUMEHUTEIBHO K
Pa3IMYHBIM CXEMaM pealli3alliy IPoLeccoB 00padOTKH METAJUIOB AAaBICHUEM

YK-1 CnocobeH ocynecTBIATHh NOUCK, KpUTUYECKHI AaHAJIN3 U CHHTE3 HH()OPMAIUH, YMeHNEe AaHATN3HPOBATH
Npouecchl H CHCTEMBI € HCMOJIb30BAHHEM COOTBETCTBYIOIHNX AHAJIUTHYECKHX, BBIYHCINUTEIbHBIX 1
IKCIEPUMEHTATBHBIX MeTOA0B, MNPUMEHSITh CHCTEeMHBbIIi MOAX0A /Il pellleHUs MOCTABJIEHHbIX 32124

3HaTh:

YK-1-31 OcHOBHBIE TEXHOJIOTHYECKHE CXEMbI METAJUTYPIHYECKOTO MPOM3BOJICTBA C IIETHIO OIICHKH U
aHaJIM3a YPOBHS MHTETPALMH TEXHOIOTHYECKHUX MTPOIECCOB 10 IOTyUYEHHIO TOTOBOM MPOAYKINHU B €UHYIO
TEXHOJIOTHYECKYIO CXEMY METaJUTyprHYecKOro IPOU3BOJICTBA

YK-1-32 OcHOBBI METOJIOB aHAJIN3A KauecTBa MPOAYKIUH, TOTyIaeMon pa3nuuHeIMu npoueccamu OM/I,
YPOBHS MHTETPAIMHM TEXHOJOTHUECKHUX IporieccoB OM/I B eIMHYIO TEXHOJOTHUH METAILITyPrHYECKOTO
MPOU3BOJICTBA

YMeTh:

YK-1-Y1 Aranu3upoBaTrh TEXHOJIOTHYECKHE OCOOEHHOCTH MPH PEalIM3aluy IPOLECCOB 10 IOIYyIEHHUIO
CTAJIM C LENbI0 TOCIIeAyoNIel BRIpaO0TKN KOPPEKTHPYIOIINX BO3ACHCTBUI U COBEPILICHCTBOBAHMS
TEXHOJIOTHH B IIEJIOM

YK-1-Y2 AHanu3upoBaTh TEXHOJIOTHYECKHUE AJIEMEHTHI PA3JIMYHbBIX CXEM pealli3alliy MPOLECCOB
IUTACTUYECKOH nedopManuy, st MOCIEAYIOMEeH BBIPaOOTKH KOPPEKTHPYIOIINX BO3ACHCTBHN U
COBEPIIEHCTBOBAHHS TEXHOJIOTHHU B LIEJIOM;

YK-1-Y3Br10upaTs METO/IbI HH)KEHEPHOTO PELICHNUS 3a1a4 B 00JIaCTH COBEPIICHCTBOBAHMUS IIPOIIECCOB
00paboTKN METAJJIOB JaBJICHHEM, a TAK)Ke COCTABIIATH IJIAHBI KCIIEPUMEHTA, BKIIIOUYas TIOCTPOCHHUE
MaTeMaTHYECKUX MoJielieil 00beKTa HCCIeTOBAaHUH

Bnanets:

VK-1-B1 HaBblkamu 1 CHOCOOHOCTSIMH Ha OCHOBE TMOJyYE€HHBIX 3HAHUH C MEJIhI0 aHAIM3a
TEXHOJIOTMYECKUX IPOLECCOB B PA3IMUHBIX METAIUIYPTUYECKUX TEXHOIOTUIX

YK-1-B2 HaBbikamMy IOCTAaHOBKH 334a49H SKCIIEPUMEHTAIBHOTO HCCIICAOBAHMA, B TOM YUCIIE U METOIaMHU
TUTAHUPOBAHHUS KCIIEPHUMEHTA, IIPOIIECCOB 00pabOTKH METAJUIOB aBICHHUEM, IPUMEHIEMBIX B
MeTaJUTypruu;

VK-1-B3 HaBblkamMy IpUMEHEHUsI aHATMTHYECKHUX, BBIYUCIUTEIBHBIX U 9KCIIEPUMEHTAIBHBIX METO/IOB TIPH
COBEPIIEHCTBOBAHMS CXEM IUIACTUYECKOH JlepopManii MeTajia B pa3In4HbIX mponeccax OM/L,
peann3yeMbIX B METAJULyprUH

OIIK-5 CniocoGeH pemiaTh HAYYHO-HCCJIEeA0BATEIbCKHE 321241 MPH 0CYIIeCTBIeHHH MPO(ecCHOHAIBLHOI
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ACATEJIbHOCTH ¢ MIPUMECHCHHEM COBPEMEHHBIX l/IH(l)OpMaIII(IOHHbIX TEXHOJOTHH 1 NPUKJIATHBIX alllIapaTHO-
nporpaMmMHbIX CPEACTB, OCYINECTBJIATH MOACTHPOBAHUEC, AHAJTU3 U IKCIICEPUMEHTHI B EJAX ITPOBEACHUSA
ACTAJIBHOI0 HCCJICTOBAHUA VIS PCeIlICHUA 3a/1a4 B HpO(l)eCCI/IOHaJ'IbHOﬁ obJiacTu

3HaTh:

OIIK-5-31 OcHOBHBIC IPHHIIUITEI MOJICIAPOBAHIS U aHAJIH3a, & TAKXKE SKCIICPUMEHTAIBHBIX HCCIICIOBAHNH
C LETIBbI0 aJJIeKBATHOTO ONMUCAHMS TEXHOJIOTHYECKUX IIPOLIECCOB Ha OCHOBE TEPMO-KHHETHIECKHX
3aKOHOMEPHOCTEH MPOTEKaHU Ipoliecca (SIBICHI)

OI1K-5-32 OcHOBHBIC IPUHIIUITEI MOJICIUPOBAHIS U aHAJH3a, 4 TAK)KE AKCIEPUMECHTANBHBIX HC-
CJICIOBAHU B Pa3IMYHBIX CXEM peaIi3aliy IPOIECCOB 00padOTKH METAIUIOB NABICHUEM

YMeTh:

OIIK-5-Y1 OcymiecTBIsTh MpeIBapUTEIbHYI0 00padOTKY B aHATN3 KCIIEPHUMEHTAIBHBIX JAHHBIX O
XapakTepe KOHKPETHOH METaJUTyprH4eCKON TEXHOJIOTUH Ha OCHOBE MOJTYYEHHBIX 3HAHHH O MPOTEKaHUH
OCHOBHBIX METAJUTYPIUYECKUX TPOLECCOB

OIIK-5-Y2 OcymecTBsTh IpeIBapUTEIbHYI0 00paboTKy M aHAIU3 SKCIEPUMEHTAIBHBIX JaHHBIX O
XapakTepe peaji3yeMoro npouecca 00padOTKH METAIIIOB JIaBICHHEM

Bnagers:

OIIK-5-B1 HaBblkaMu 1o MOJEIMPOBAHUIO U 00pabOTKE IOJNyYEHHBIX SKCIHEPHUMEHTAIBHBIX JaHHBIX O
KOHKPETHOM 00BbeKTe (METAILTYPIrHIECKOM IpoLiecce) Ha OCHOBE aHaIM3a TEPMOJANHAMUYECKUX
0CcOoOCHHOCTE! MPOTEKaHHs PEATFHOTO0 METAIITypIrHYECKOro Ipolecca

OIIK-5-B2 HaBsikamu 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX, TIOJTYYCHHBIX 00 00BEKTE, pean3yIomeM
TEXHOJIOTUH 00pabOTKN METAJUIOB JaBICHUEM;

OIIK-5-B3 HaBsikaMu pacdera mapaMeTpoB MaTeMaTHiIeckoil Moxenu npoueccoB OM/I, onenkn nx
3HAYMMOCTH, & TAKXKE aJICKBATHOCTH TIOJYYCHHON MOJIENH peabHO pealln3yeMol Ha MPaKTHKE CXeMe

OIIK-6 CnocofeH NpuHUMATH 000CHOBAHHBIE TEXHHYECKHE PelIeHUs B MPo(decCHOHAIBHOI 1eaTeJbHOCTH,
BbLIOUPaATh dPheKTHBHBIE U H€30NaACHbIE TEXHUYECKHE CPEICTBA U TEXHOJIOTHH

3HaTh:

OIIK-6-31 OcHOBHBIC IPUHIHITEL BEIOOpa 3(pPEKTUBHBIX 1 OE30MIACHBIX TEXHUYECKUX CPEACTB U
TEXHOJIOTHH

OIIK-6-32 OcHOBHBIE TPUHLUITEI MPUHATHS 000CHOBAHHBIX TEXHHYECKUX PELICHUN TPH
COBEPIICHCTBOBAHUH TEXHOJIOTHYECKOT0 nporecca 00paboTKH METaJLUIOB IaBICHUEM

YMmern:

OIIK-6-Y1 Hcnonk30BaTh U NPUMEHSTh MPAKTHYECKHUE HABBIKHU, OJYYCHHbIC IPU U3YYSHUU
JUCHUIUIMHBL, IJId pCUHICHUSA 3a4a4 U peain3aliliid COOTBETCTBYIOIUX IMIPOCKTOB B obnactu
METAJUTYPIruU4€CKuX TEXHOJIOTHI

OIIK-6-Y2 ®opmynupoBaTh HEIH U 33Ja4K PU peau3aliy IPOeKTOB, B IPOLECCOB 00pabOTKH METAILIOB
JIaBJICHUEM, TIPIMEHIEMBIX B METAJUTypPTUHU

Brnaners:

OIIK-6-B1 HaBpikaMu HCIIONB30BaHMS TCOPETUUCCKUX 3HAHUH Ha TMPAKTHKE C IETBI0 PEIICHHS 3a71ad ’
peann3ayy COOTBETCTBYIOIIMX TPOEKTOB B METALTYPTHIECKON OTpaciH

OIIK-6-B2 HaBbsikamu GpopMyIHpOBaTh EH U 3a1a9H IIPU peaTn3aliidil IPOeKTOB, O
COBEPIICHCTBOBAHHUIO TEXHOJIOTHUECKHX MIPOLECCOB 0OPaOOTKH METAIIIOB JaBJICHUEM, IPUMEHIEMBIX B
00J1aCTH METaJUTypruu

InK-1 O

CYIIECTBJIEHHE H KOPPEKTHPOBKA TEXHOJIOTHYECKHX MPOLECCOB B METAJJIYPIrun

3HaTh:

[IK-1-31 OcHOBHBIE TOAXOMBI, MPAMEHSIEMBIC I IEPBUYHOTO aHAIN3a U IMOCIEAYIOIIEH yiTydIaronen
KOPPEKTHPOBKH PEaTH3yeMbIX TEXHOJIOTHUECKUX MPOIECCOB, XapaKTEPHBIX JJIS METAILTYPTHYECKOTO
MPOU3BOJICTBA

[TK-1-32 OcHOBHBIE MTOAXO/IbI, MPUMEHSIEMBIE JIJIS1 IEPBUYHOTO aHAIM3a W MOCIEAYIONEH yayUuniaromen
KOPPEKTUPOBKH PeaM3yeMbIX TEXHOJIOTHUECKHUX MPOIECCOB U PerJIaMeHTOB B mporeccax OM /]

YMmern:

I1K-1-Y1 Jlornuecku u 000CHOBaHHO HHTEPIPETHPOBATH HA OCHOBE JaHHBIX CHCTEMHOTO aHAIN3a YPOBEHb
TEXHOJIOTHH U COCTaB 000pyI0BAHMUS, IPUMEHAEMOT0 B METALTYPrHUECKOM MIPOU3BOJICTBE, C LIETbIO
YIIYUIIEHUS U MOBBIIIEHIS TEXHUKO-3KOHOMHUYECKUX TIOKa3aTenen

[1K-3.1-¥Y2 Jlornueckn 060CHOBaHHO HHTEPIPETUPOBATH HAa OCHOBE JIAHHBIX CUCTEMHOTO aHAIN3a TIPH
BBIOOPE MAaTEpHAIOB JUIsl M3/IeJINI MoTydaeMbIxX rpoueccamu OM/I, rapaHTHPYIOIUX ITOBBIIICHAE YPOBHS
9KCIUTYaTAI[HOHHBIX CBOWCTB M OE30MaCHOCTH ISl OKPYXKAIOIIEH Cpelbl;

[1K-3.1-Y3 Ha ocHOBE CETMEHTHOTO aHAJIM3a BBISBISITH O0BEKTHI IS yIIyqlIeH!s] B 00paboTKe METaioB
JIaBJICHUEM, OLICHUBATh PUCKH M OTIPEIEISITh MEPHI 10 00eceYeHNI0 0e30MacCHOCTH TEXHOJIOTHYECKUX
MPOLIECCOB

Brnaners:

[IK-1-B1 HaBbikamu pakTHIECKOH pean3alid BHOCUMBIX KOPPEKTHPOBOK B TEXHOJIOTHUCCKHE
MPOLIECCHI, CBA3aHHbIE C MOJIYIEHHEM H3/JIENUA METoJaMU 00pabOTKH METAIJIOB J1aBJICHHEM

K-2 Boinosnenue HAYYHO-HCC/I€10BATCJIbCKUX H ONIBITHO-KOHCTPYKTOPCKUX paﬁoT

3HaTh: [1K-2-31 OcHOBHBIE MPHUHIIMITBI BBIIOJIHEHHST HAYYHO-HUCCIIEIOBATEIbCKUX U OMBITHO-KOHCTPYKTOPCKHX
paboT B 00JIaCTH METAJUTYPTHH

YMers: [IK-2-Y1 Cobupath 1 aHAIM3UPOBATH HAYYHO-TEXHHYECKYIO HH(OPMAIIMIO JUIS BBIIIOJIHEHHS HAYYHO-
HCCIIEIOBATEIbCKHIX M ONBITHO-KOHCTPYKTOPCKHX padoT

Buagers: | ITIK-2-B1 HaBpikaMu aHaiM3a TEXHOJOTHUYECKUX ITAPAMETPOB MPOIIECCOB METAILIYPTrUUECKOTO

IIPOM3BOJICTBA MJIA BBINIOJTHCHWA HAYYHO-UCCIIEAOBATCIIBCKUX U ONIBITHO-KOHCTPYKTOPCKUX pa60T




4. CTPYKTYPA U COAEP KAHUE

Kon HaumenoBanue pazgenos u tem /Buj  |Cemectp|Yacos|Komnerennuu| JIureparypa |IIpumeuanune
3aHATHA 3aHATHA/ H 3L
pecypchbl
Pa3gen 1. BBenenue B kypc. OCHOBHBIE
nousTus. Odmme BoNpochbl NPOU3BOICTBA
YepPHbIX MeTAJJIOB
11 Lens u 3amaum kypca. Mcropust u ponb 3 1 YK-2-31 J1.1,711.2,
METAJUTypTHd B Pa3BUTHH IHBIUIH3AIHH. OIIK-1-31 J1.3,J711.4,
CoBpeMeHHOE COCTOSIHHE M ITyTH Pa3BUTHUSA IK-1-31 J2.1,J712.2,
METaJUTyprHIeCKOT0 MIPOU3BOJICTBA. OIIK-5-31 J23,]12.4
TexHonoruyeckass cxemMa COBPEMEHHOTO OIIK-6-31
METaJUTyprHIECKOT0 TIPEIIPUATHS c YK-1-31
TIOJTHBIM TE€XHOJIOTHYECKUM IHKIIOM /JIek/
12 YcBOeHHE TeKyIero yae0HOro Marepuana 3 11 IK-1-31 J1.1,J711.2,
/Cp/ OIIK-5-31 J1.3,J11.4,
YK-1-31 J2.1,J12.2,
J12.3,
24
Pa3nen 2. IloaroroBka pya K njiaBke u
MPOM3BOJCTBO YyTyHA
21 CeIpple MaTepHabl, NpPUMEHAEMBbIE MpU 3 4 YK-2-31 J1.1,J711.2,
MIPOU3BOJICTBE YEepPHBIX METaJUIOB. OIIK-1-31 J1.3,]11.4,
JKenesnsie pyAblL: OIIpeiesiCeHHE, ITK-1-31 JN2.1,J12.2,
KiaccuuKaIus, OLIEHKa KadyecTna. OIIK-5-31 J123,J124,
IloaroToBka Xene3HbIX pyHd K JOMEHHOH OI1K-6-31 JI12.5,J]12.6,
mwiaBke. Arnomepauus. I[IpousBoacTso YK-1-31 2.1,2.2
OKHCJICHHBIX ~oOKatbimed. [IpomsBoacTBO
Kokca. [Ipodmnp  momMeHHOW — medw.
OcHoOBHOE u BCIIOMOTaTEeIbHOE
obopynoBanue.  JIOMEHHBI  Iporiecc.
BoccraHoBiieHue OKCHIOB B JIOMEHHOU
neyn. OOpa3oBaHMe 4YyryHa U LUIaKa.
I'azoguHamuKa U TemyI00O0MeH B IOMEHHOH
neyu. WureHcndpukanms mpoiiecca
JIOMEeHHOH TuiaBku. OCHOBHbBIE MOKa3aTein
JOMEHHOTo  mpormecca. Pecypco- u
3HeprocOepexeHue. Bbeznomennoe
MOJydeHHe Kelae3a C  NPUMEHEHHEM
TBEpAbIX BOCCTaHOBHTENCH. be3momenHoe
MOJydYeHHE IKeje3a C HCIOJIb30BAHUEM
ra3000pa3HBIX BoccTaHOBUTENEH. /JIek/
2.2 Pacuer npomecca oborarieHus KeIe3HOH 3 2 OIIK-1-VY1 J13.2
pyast / Ilp/ OIIK-1-B1
OIIK-6-Y1
OIIK-6-B1
2.3 Pacuer pacxopa sxene30pyaHOro 3 2 OIIK-1-V1 3.2
KOHIIEHTpAaTa U U3BECTHSKA B OIIK-1-B1
arjomepaiuonHoi muxre / [p/ OIIK-6-Y1
OIIK-6-B1
ITK-2-31
IK-2-V1
[1K-2-B1
2.4 OrnpeneneHre XUMHUYECKOIO COCTaBa 3 3 OIIK-1-V1 J13.2
roroBoro ariomepata / [1p/ OIIK-1-B1
OIIK-6-Y1
OIIK-6-B1
2.5 Pacuer pacxosa arnomepaTa Ha BBIILUIABKY 3 3 OIIK-1-V1 J13.2




1 T yyryna B nomenHoi neun / [Ip/ OIIK-1-B1
OIIK-6-Y1
OIIK-6-B1
2.6 Pacuer macchl 1 cocTaBa IUIaKa, 3 OIIK-1-V1 J3.2
o0pasyrorierocst B IOMEHHON TIeYH TIPH OIIK-1-Bl
BhIMIIaBKe yyryHa / [Ip/ OIIK-6-Y1
OIIK-6-B1
2.6 IToaroToBKa K MPAaKTUIECKUM 3aHATHAM U 10 YK-2-31 J13.1
ux opopmienue /Cp/ YK-2-V1
I1K-1-31
2.7 Boinonuenue 1 yactu /I3 — PacueT muxtht 10 OIIK-1-V1 JI3.2
JUISL BBIIUJIABKY CTAJIN 3aJaHHOM MapKu B OIIK-1-B1
ceepxmoHoit JICII ¢ npumeHeHueM OIIK-6-Y1
METaJUTM30BaHHBIX OKaThIme /Cp/ OIIK-6-B1
2.8 ITonroToBka Kk KOHTPOJIBHOMY 14 YK-2-31 J1.1,J11.2,J1
MEpPOIPUATHIO B paAMKaxX TEKYILEro OIIK-1-31 1.3,J11.4,J1
KOHTpous ycneBaemoctu — Pazaen 1 u 2 IK-1-31 2.1,J12.2,J1
(xoHTpONBHAS padota) /Cp/ OIIK-5-31 2.3,7124,71
YK-1-31 2.5,J12.6,
ITK-2-31 2.1,2.2
IK-2-V1
I1K-2-B1
2.9 YcBOGHHE TEKYIETro y4eOHOTO MaTepuaa 18 YK-2-31 J1.1,J11.2,J1
/Cp/ OIIK-1-31 1.3,J711.4,J]1
IK-1-31 2.1,J712.2,J1
OIIK-6-31 2.3,712.4,]1
YK-1-31 2.5,J12.6,
2.1,3.2
Pa3nes 3. IIpou3BoaACTBO CTAJIHN
3.1 Knaccudukanus craneit. BnusHue cocraBa 7 YVK-2-31 J1.1,J11.2,
Ha Ka4eCcTBO cTaju. CymHocTh OIIK-1-31 J2.1,J12.2,
CTaJICIIIIABUIBHOTO IIPOU3BOJICTBA. I1K-1-31 24,93
Cnoco0b1 ipou3BojcTBa cTanu. OCHOBHBIE OIIK-5-31
peakUuu CTaJEIIaBUIBHOTO IPOU3BOJICTBA. OI1K-6-31
[InakoobpazoBanme. CocTaB u CBOICTBa YK-1-31

CTAJCIUIABIIIBHBIX IIUIAKOB M WX pOJb B
TEXHOJIOTHYECKOM TIporiecce. MarepHaisl,
UCIIONIb3YEMbIE TP TPOU3BOJICTBE CTAIIH:
CTPYKTYpa ¥ COCTaB METAJUIOIIMXTHI,
WCTOYHHKHU KUCIIOPOJa,
nuakooOpas3yronime MaTepuabl.
TpeboBaHMs K HIMXTOBBIM MaTepHajaM H
TEXHOJIOTHH, HCTIOJb3yeMbIe Ui
MOJATOTOBKM WX K IutaBke. KoHBepTepHOE
npou3BoJcTBO cranu. OOmee ycTpoicTBO
OCHOBHOTO 00opy/noBanusi. HopmaTuBHBIN
IIUKJI KOHBEPTEpHOW IUIaBKu. V3MeHeHue
COCTaBa U TeMIIEpaTyphl MeTaula, IUIaka 1
OTXOJSIUX Ta30B IO XOJy HPOAYBKH B
KOHBepTepe.  BapuanTel  KuCIOpOAHO-
KOHBepTepHOTro mporecca. OcoOeHHOCTH
YCTPOHCTBA OCHOBHOTO O00OOpYyIOBaHHSA H
TEXHOJIOTHH BBITUIaBKH cTamn B
KOHBEpTEpaAX c JIOHHOM u
KOMOWHHPOBAHHOW MpoxyBKoil. CpaBHEHHE
TEXHUKO-DKOHOMHYECKUX M SKOJIOTHUECKUX




noKasaTejgell  BEpXHEro, JIOHHOTO U
KOMOMHHPOBAHHOTO JOYThSL.
OneKTpocTaneIuiaBuiIbHOe  IIPOU3BOJICTBO.
Knaccudukamus cnocoGoB TpoHW3BOACTBA
CTIM C HCIOJB30BAaHHEM DIIEKTPUYSCKOU

SHEpPruu. VYcerpoiicTBo JTyTOBBIX
3JIEKTPONEYEH. Mexannueckoe u
3MEKTPUIECKOE 000pyOoBaHHE.
CoBpeMeHHbIE TEH/CHINH B
KOHCTPYUPOBaHUU JTyTOBBIX
CTaJIeIIaBUIIBHBIX neven. Metonst

BBIJIABKM CTald B OCHOBHOM JAyroBoi
31eKTponedr. TeXHOJOT s MIaBKH CTallu ¢
MOJIHBIM OKHCJICHHEM (Ha CBEXEH IINXTe).
[lepennaB  NETMPOBAaHHBIX  OTXOJOB B
gyrooii meun. OCHOBHBIE  TIEPHOJBI
IUIaBKH, WX 3a1a4u. [Ipon3BoACTBO CTamm ¢

HCTIONIb30BaHUEM METaJUTM30BaHHOTO
CBIpBsL. /JIex/
3.2 Pacuer marepuanpHOTO OanmaHca 3 OIIK-1-V1 Ja32
KOHBepTepHOU 1aBku /T1p/ OIIK-1-Bl
OIIK-6-Y1
OIIK-6-B1
ITK-2-31
IK-2-Y1
I1K-2-B1
3.3 [ToaroToBKa K MPaKTUYECKUM 3aHITHSIM U 2 VK-2-31 J13.2
ux oopmaenue /Cp/ YK-2-V1
I1K-1-31
34 Bemmonuenue 2 yactu /I3 — Pacuer 10 OIIK-1-V1 J3.1
MaTepHUaJIbHOTO U TETIOBOTO 0aIaHCcOB OIIK-1-B1
ceepxmoiHoil JICII 3ananHoi#l eMKoCTH OIIK-6-VY1
/Cp/ OIIK-6-B1
3.5 [MoaroToBka kK KOHTPOJIHHOMY 14 YK-2-31 J1.1,711.2,
MEpPOIPUATHIO B pAMKaX TEKYILEro OIIK-1-31 JN2.1,J12.2,
KOHTpoJIsl ycneBaemoctu — Paznen 3 IK-1-31 124,93
(xoHTpONBHAS padoTa) /Cp/ OIIK-5-31
YK-1-31
IK-2-31
IK-2-Y1
I1K-2-B1
3.6 YcBOGHHE TEKYIIEro y4eOHOro Marepuaa 18 OIIK-1-31 J1.1,711.2,
/Cp/ IK-1-31 J2.1,J12.2,
OIIK-6-31 24,93
YK-1-31
Pa3nen 4. Bueneunasi 00pa6oTka cTaju.
IMonyuyeHue CJAMTKOB M JUTHIX 3aT0TOBOK
YePHBIX METALIO0B
4.1 Hemn w Merogsl BHENMEYHOH 00pabOTKH 5 YK-2-31 J1.1,J11.2,
ctanu. PackucneHnue u nerupoBaHue craiu OIIK-1-31 J2.1,J712.2,
B koBmie. CrmocoObl OTCEUKH IIIaka II0 IK-1-31 J12.4,J12.5,
xony BBIITyCKa Meraja u3 OIIK-5-31 J12.6,2.4,
CTanemIaBwIbHOrO arperata. IIpuMeHenue OIIK-6-31 2.5
HEWTPAIBHBIX Ta3oB Il 00paboTKu YK-1-31

XKHUJIKOW cTanm B Kosmie. Jlecymsdypanns
CTald C WCIIOJH30BAHUEM CHHTETHUCCKUX
IIJJAKOB, TBEPABIX M MOPOIIKOOOPa3HBIX
cMmecell. BimsiHne o0pabOTKH Ha KadecTBO
roToBOro  Merayiia.  BakyymupoBaHue
KUJKOW CTalW B KOBIIE: CIIOCOOBI H




TCXHOJIOT'MU, TPUMCHACMOC OGOpyI[OBaHI/Ie.
Bnusnaue BaKyyMHUpPOBaHUsI Ha Kad4€CTBO

TOTOBOTO MeTajuia. KommnekcHas
00paboTka JKHOKOW CTadl B KOBIIE.
HemnpepriHbIe CTaJICIIaBUIIbHBIC

MPOLIECCHI: BApHAHTBHl TEXHOJOTUYECKHX
CXeM W TPHUMEHIEMOrO 000pPyIOBaHMUA.
CoOBpEMEHHOE COCTOSHHE M TEPCHEKTHUBBI
pasButus. OOopynoBaHHE M PasIMBKU
cranmi.  CrnocoObl  pa3iIMBKH  CTaJIH.
CpaBHeHuUe IMoKa3aTeleld pa3lIuBKHU CBEPXY
u cudonom. CTPyKTypa CTaJIILHOTO CIIUTKA.

Kpucrannuueckas u XUMHYecKas
HEOJHOPOAHOCTD. SIBnenue yCaJKu.
HenpepriBras pa3nuBKa CTaJIM.
Texnonorus " MIPEUMYIIECTBA

HENpEephIBHONW pa3iuBKU. Buael Mammz
HETIPEPHIBHOTO JINTHS 3ar0TOBOK. /JIek/

4.2

Pacuer pacxona packuciaurenei u
JICTUPYIOIINX MPU BHIIUIABKE B
KHCJIOpOJTHOM KoHBepTepHOH / [1p/

OIIK-1-V1
OIIK-1-B1
OIIK-6-Y1
OIIK-6-B1
ITK-2-31
IK-2-Y1
I1K-2-B1

Jd3.2

4.3

HO]:[FOTOBKa K OIPAKTUYCCKUM 3aHATUAM U
ux opopmiuenue /Cp/

YK-2-31
YK-2-V1
I1K-1-31

J1.3.2

4.4

[ToaroToBKA K 3aLIUTE JOMAIIHETO 3a/IaHus
/Cp/

OIIK-1-V1
OIIK-1-Bl
OIIK-6-Y1
OIIK-6-B1

J3.1,J11.1
J12,]12.2

4.6

IToaroroBka Kk KOHTPOJIBHOMY
MEPOIIPUATHIO B paMKax TEKYIIETO
KOHTpoJIs ycneBaemoctu — Paznen 4
(xoHTpONBHAS padota) /Cp/

14

YK-2-31
OIIK-1-31
IK-1-31
OIIK-5-31
YK-1-31
IK-2-31
IK-2-Y1
I1K-2-B1

T1.1,J11.2,
J2.1,712.2,
2.5

4.7

VcBoeHHE TeKyLIEro yueOHOro MaTepuaa
/Cp/

18

OIIK-1-31

OIIK-5-31

OIIK-6-31
YK-1-31

11,112,
J2.1,712.2,
725

Yacel Ha KOHTPOJL /KoHTpOJIB/

36

YK-2-31
YK-2-V1
VK-2-B1
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1
IK-1-31
[K-1-Y1
I1K-1-Bl
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
OIIK-6-31
OIIK-6-Y1
OIIK-6-B1
YK-1-31

11,7112,
J11.3,711.4,
2.1
712.2,712.3,
J12.4,712.5,
J712.6,0.1,
D.2,2.3,D.4,
D.5




YK-1-V1

VK-1-B1
[1K-2-31
IK-2-V1
I1K-2-B1
Pazgen 5. Buasl OM/I 1 0CHOBBI
IVIACTHYECKOM aedopmanuu
51 OcHOBHBIE  BHAB O0pPabOTKH METAJIIOB 4 OIIK-1-32 JI.1.5
JTaBIICHUEM. OIIK-1-Y2 JI1.2.10
CopTaMeHT W CTaHAAPTH3AIHSA TPOIyKIHH OIIK-1-B2 212
OMA / Jlex / YK-2-32
YK-2-V2
YK-2-B2
5.2 OCHOBBI  TIAaCTHUYECKOH  jaedopmanuu 4 YK-1-32 JL.1.5
METaJUIOB. YK-1-V2 JI.2.10
OcHOBHBIE ~ BUJBI 00pabOTKM METaIOB YK-1-¥3 98
nasnenueM / Jlex / YK-1-B2
YK-1-B3
YK-2-32
YK-2-V2
YK-2-B2
5.3 Ouar pedopmaruu /Ilp / 4 YK-1-32 JIL1.S
YK-1-V2 J.1.6
YK-1-V3 J.1.7
YK-1-B2 J.2.8
YK-1-B3 J1.2.10
YK-2-32 J1.2.13
YK-2-V2
YK-2-B2
I1K-1-32
IK-1-V2
I1K-1-B1
5.4 W3ydeHne KOHCTPYKIIMA W TEXHHUYECKUX 4 YK-2-32 J.33
XapaKTepUCTUK  JCHCTBYIOLIEH  MOJAEIH YK-2-V2 212
npokaTtaoro crana 5J1.00.00.00 / JIa6 / YK-2-B2
IK-1-32
IK-1-Y2
I1K-1-B1
5.5 Hctopus pa3BuTHE METAIIIypTUU B PETHOHE 4 YK-2-32 J.1.5
/Cp/ YK-2-V2 J1.2.9
YK-2-B2
5.6 Onpenencuare THOHATHS “Bremrnee 4 YK-2-32 JI.1.5
Tpenue”. Ero mnposiBaeHue B mpoleccax YK-2-V2 J1.2.8
OM/I. Bunsr u 3akoHsI TpeHus/Cp/ YK-2-B2 J1.2.10
OIIK-1-32 J1.2.13
OIIK-1-Y2
OIIK-1-B1
5.7 [onstue 0 HATIPSDKCHHO- 4 YK-2-32 J.1.5
JIe(OPMHUPOBAHHOM COCTOSIHUM B TOYKE YK-2-V2 J1.2.8
tena/Cp/ YK-2-B2 J1.2.10
OIIK-1-32 J1.2.13
OIIK-1-Y2
OIlK-1-B1
5.8 Tennenuuu paszsutus npoueccoB OMJI Ha 4 YK-2-32 JI.1.5
py6exe cromeruii /Cp/ YK-2-V2 J.2.9
YK-2-B2 J1.2.14
YK-1-32
YK-1-V2
YK-1-B2
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59 ITogroToBka K MNPaKkTUYECKUM 3aHITHIM 4 VK-1-32 JI.1.5
/Cp/ YK-1-Y2 J.2.8
VYK-1-B2 J1.2.10
OIIK-5-32 J1.2.13
OIIK-5-V2
OIIK-5-B2
OIIK-5-B2
I1K-1-32
IK-1-Y2
IK-1-B1
5.10 | IloaroToBka K 1a0OPaTOPHBIM 3aHATHAM 4 YK-1-32 J1.3.3
/Cp/ YK-1-V2 212
YK-1-B2
OIIK-5-B3
I1K-1-32
IK-1-Y2
IK-1-B1
I1K-3.1-B3
511 | OdopmieHne WHANBUAYAIFHOW pacdeTHOMH 4 YK-2-32 J.1.5
4acTH mpakTudeckoro 3ausatus /Cp/ YK-2-V2 J.2.8
VK-2-B2 J1.2.10
J1.2.13
5.12 | Odopmienne mnpoToKona J1abOPaTOPHBIX 4 YK-2-32 J1.3.1
pa6ot /Cp/ YK-2-V2
YK-2-B2
5.13 | INoarortoBka K KOHTPOJIbHBIM 4 YK-2-32 JIL1.5
MEpPONPHUATHAM B  paMKaxX  TEKYIIero YK-2-V2 J.1.7
KOHTpOJIsI ycreBaemoctH /Cp/ YK-2-B2 J.2.8
OIIK-1-32 JL.2.11
OIIK-1-V2 J1.2.12
OIIK-1-B2 J1.2.13
YK-1-32
VK-1-Y2
YK-1-B2
Paznea 6. IIpouecchl NpoKaTKH
6.1 CopTaMeHT M CTaHIapTH3aIMA HPOIYKIUH 4 OIIK-5-32 J.1.5
OMJI/ Jlex / OIIK-5-Y2 J1.2.10
OIIK-5-B2 26
OIIK-5-B3 212
YK-2-32 213
VYK-2-Y2
VK-2-B2
6.2 IIponeccr npokatku metama / JIek / 4 OIIK-6-32 J.1.5
OIIK-6-Y2 JI1.6
OIIK-6-B2 J.2.8
IK-1-B1 J.2.9
J1.2.11
J1.2.13
26
310
911
212
913
6.3 VYcnorust 3axBaTa moJiocsr Bajgkamu /IIp / 4 YK-1-32 J.1.5
YK-1-V2 J.1.6
YK-1-¥3 J.1.7
YK-1-B2 J.2.8
VK-1-B3 J1.2.10
YK-2-32 J1.2.13
YK-2-V2 212
YK-2-B2 213
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I1K-1-32

IK-1-Y2
6.4 Kunemarnka nponecca npoxatku /IIp / 4 YK-1-32 J.1.5
VYK-1-V2 J.1.6
YK-1-V3 J.1.7
VYK-1-B2 J.2.8
VK-1-B3 J1.2.10
YK-2-32 J1.2.13
YK-2-V2 212
YK-2-B2 213
IK-1-32
IK-1-Y2
6.5 VYpaBHeHHE  IOCTOSHCTBAa  00BEMAa W 4 YK-1-32 J.3.3
K03 GULINEHTHI nedopmanuu npu YK-1-V2
npoxatke / JIab / YK-1-V3
VYK-1-B2
VK-1-B3
YK-2-32
VYK-2-Y2
VK-2-B2
IK-1-32
IK-1-Y2
IK-2-31
IK-2-V1
ITK-2-B1
6.6 VYiupenue npu npokatke /J1a6 / 4 YK-1-32 J.3.3
VK-1-V2 26
YK-1-V3 912
VK-1-B2 913
VK-1-B3
YK-2-32
VYK-2-Y2
YK-2-B2
I1K-1-32
IK-1-Y2
ITK-1-B2
6.7 TexHonoruss TMPOM3BOACTBA IIpOKaTa Ha 4 YK-2-32 JL.1.5
CTaHax IIONEPEYHO-BUHTOBONW TPOKATKH YK-2-V2 J.1.6
/Cp/ YK-2-B2 J.1.7
I1K-1-32 J.2.9
IK-1-Y2 310
IK-1-B2 312
913
6.8 TeXHONOTHS MPOKATKH IIBETHBIX METAJLIOB! 4 YK-2-32 JI.1.5
Menp, amomuani /Cp/ VK-2-V2 JI.1.6
YK-2-B2 J.1.7
IK-1-32 J29
IK-1-y2 911
IK-1-B1 212
213
6.9 [ToaroroBka K Ja0OPAaTOPHBIM 3aHATHAM 4 YK-2-32 J1.3.3
/Cp/ YK-2-V2 JI.1.6
YK-2-B2 J.1.7
I1K-1-32 J.2.8
IK-1-Y2 J1.2.10
IK-1-B1 J1.2.13
6.10 | OOpaboTka pe3ynbTaTOB JIAOOPATOPHBIX 4 OIIK-1-32 J1.3.3
padot o pasnenam 1 u 2 /J1a6/ OIIK-1-Y2 JL1.6
OIIK-1-B2 J.1.7
YK-1-32 J.2.8
YK-1-Y2 J1.2.10
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YK-1-¥3 J1.2.13
VYK-1-B2
VK-1-B3
[1K-2-31
[K-2-Y1
I1K-2-B1
6.11 | OdopmieHne WHANBUAYAIFHOW pacueTHOM YK-2-32 J.1.6
4acTH MpakTHdeckoro 3ausaTus /Cp/ YK-2-V2 J.1.7
YK-2-B2 J1.2.8
J1.2.10
J1.2.13
6.12 | Odopmiienne mpoTokona J1a0OPaTOPHBIX YK-2-32 J1.2.8
pa6ot /Cp/ YK-2-V2 J1.2.10
YK-2-B2 J1.2.13
J3.3
6.13 IToaroToBka Kk 3amuTe WHAMBUIYaATbHOMN VK-2-32 JI.1.6
pacyeTHOM YacTH NPAaKTUUYECKOIO 3aHSITHS YK-2-V2 JIL.1.7
/Cp/ YK-2-B2 J.2.8
OIIK-1-32 J1.2.10
OIIK-1-V2 J1.2.13
OIIK-1-B2
YK-1-32
YK-1-V2
YK-1-V3
YK-1-B2
YK-1-B3
6.14 ITogroroBka K KOHTPOJIbHBIM 4 VK-2-32 JI.1,5
MEpPONPHUATHAM B  paMKaxX  TEKYIIero YK-2-V2 J.1.6
KOHTpOJIs ycreBaemocTH /Cp/ YK-2-B2 J.1.7
OIIK-1-32 J1.2.8
OIIK-1-V2 J1.2.10
OIIK-1-B2 J1.2.13
YK-1-32
VK-1-V2
YK-1-V3
YK-1-B2
YK-1-B3
6.15 | Pa3pabotka pasziena JOMalIHEro 3aJaHus 4 YK-2-32 J1.3.4
«Pacuer napameTpoB nedopManu YK-2-V2
npoueccoB OM/I. Yactp 1» YK-2-B2
/ Cp/ OIIK-1-32
OIIK-1-V2
OIIK-1-B2
VK-1-32
VK-1-¥2
YK-1-Y3
YK-1-B2
YK-1-B3
OIIK-6-32
OIIK-6-Y2
OITK-6-B2
Pazaen 7. Ilpoueccst OM/J]
MANIMHOCTPOUTEILHOIO0 IMKJIA U
Ka4eCTBO MPOAYKIHMH
7.1 Bounouenue u npeccoBanue / Jlex/ 4 OIIK-6-32 J.1.5
OIIK-6-Y2 J.1.7
OIIK-6-B2 J1.2.10
I1K-1-32 J1.2.12
IK-1-Y2 J1.2.14
IK-1-B1 27
99
210
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911

7.2 IIpousBoacTBO TpyO M THYTHIX npoduiei / 4 OIIK-6-32 JL1.5
Jlex / OIIK-6-Y2 J.1.7
OIIK-6-B2 J1.2.10
I1K-1-32 J1.2.12
IK-1-V2 J1.2.14
[IK-1-B1 37
29
210
211
7.3 CBo0o/1Has KOBKA U ITamMroBka / JIek / 4 OIIK-6-32 JL.1.5
OIIK-6-Y2 J.1.7
OIIK-6-B2 J1.2.10
IK-1-32 J1.2.12
IK-1-V2 J1.2.14
[IK-1-B1 37
29
210
211
7.4 JedexTsl MeTalonpoayKun. TexHuKo — 4 OIIK-6-32 J.1.5
SKOHOMMYECKHE NIOKA3aTeNIN IPOU3BOJACTBA OIIK-6-Y2 JI.1.7
/ Jlex / OIIK-6-B2 J1.2.10
YK-2-32 J1.2.12
YK-2-V2 J1.2.14
YK-2-B2 212
213
7.5 HanpsbxkeHHO-niepopMupoBaHHOE 4 YK-1-32 J.1.5
COCTOSIHUE | ylIupeHue mojocs /IIp / YK-1-V2 J.1.6
YK-1-V3 J.1.7
YK-1-B2 J.2.8
VYK-1-B3 J1.2.10
YK-2-32 J1.2.13
YK-2-V2
YK-2-B2
IK-1-32
IK-1-V2
I1K-1-B1
7.6 Brenee Tpenue npu npokarke /Ilp / 4 YK-1-32 J.1.5
YK-1-V2 JI.1.6
YK-1-Y3 J.1.7
YK-1-B2 J1.2.8
YK-1-B3 J1.2.10
YK-2-32 J1.2.13
YK-2-V2
YK-2-B2
IK-1-32
IK-1-V2
I1K-1-B1
7.7 IIpenen TexyuyecTM H  COIpPOTHBICHHE 4 YK-1-32 J.1.5
nedopmanuu /Tp / YK-1-V2 J.1.6
YK-1-V2 J.1.7
YK-1-B2 J1.2.8
YK-1-B3 J1.2.10
YK-2-32 J1.2.13
YK-2-V2
YK-2-B2
IK-1-32
IK-1-V2
I1K-1-B1
7.8 Hrorosoe 3aHsTHe. 3ammra JTOMAaIIHHX 4 VK-1-32 JI.1.5
pacuetHbIx pabot /TIp / YVK-1-V2 JI.1.6
YK-1-V3 J.1.7
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YK-1-B2
YK-1-B3
YK-2-32
YK-2-V2
YK-2-B2
I1K-1-32
IK-1-V2
I1K-1-B1

J1.2.8
J1.2.10
J1.2.13

J13.4

7.9

OnepexeHne Ipy IPOKATKe
[ a6 /

YK-1-32
YK-1-V2
YK-1-V3
YK-1-B2
YK-1-B3
YK-2-32
YK-2-V2
YK-2-B2
I1K-1-32
IK-1-V2
I1K-1-B1
ITK-2-31
IK-2-Y1
I1K-2-B1

J.3.3

7.10

TexHonorus NIPOU3BOJICTBA
cnipaienioBHbIX Tpyo/Cp/

YK-2-32
YK-2-V2
YK-2-B2
I1K-1-32
IK-1-V2
I1K-1-B1

JL1.S
JL1.6
J.1.7
J1.2.9
910

7.11

Texnonorus obpabotku meromamu OMJ]
MOPOIIKOBEIX MaTepuaios /Cp/

YK-2-32
YK-2-V2
YK-2-B2
I1K-1-32
IK-1-V2
I1K-1-B1

J.1.5
J.1.6
J.1.7
J.2.9
J1.2.14
27

7.12

JleekThl HEMPEPHIBHOJMTONW  3arOTOBKH
/Cp/

YK-2-32
YK-2-V2
YK-2-B2
I1K-1-32
I1K-1-Y2
[1K-1-B1

JL1.S

J.1.7

J1.2.9
J1.2.10

7.13

ITonroToBka K m1aGOPaTOPHBIM 3aHATHIM
/Cp/

YK-2-32
YK-2-V2
VK-2-B2
I1K-1-32
IK-1-V2
[1K-1-B1

J.3.3

7.14

OO0paboTKka pe3ymbTaTOB J1A0OPATOPHBIX
pabot o pasneny 3 /J1a6/

OIIK-1-32

OIIK-1-Y2

OIIK-1-B2
YK-1-32
YK-1-¥2
YK-1-¥3
YK-1-B2
VK-1-B3
ITK-2-31
IK-2-V1
[1K-2-B1

J1.3.3

7.15

OdopmiieHre NHIUBUIYAIBHON pacueTHON
4acTH NpakTHYeckoro 3austus /Cp/

YK-2-32
YK-2-V2
VK-2-B2

J1.3.4

7.16

OdopmiieHne MPOTOKONA JTAOOPATOPHBIX

YK-2-32

J1.3.3
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pab6or /Cp/

YK-2-V2
YK-2-B2

7.17

TlogroroBka K 3amuTe WHAUBUIYATIBHOU

pacdeTHOM 4YacTH MPaKTHIECKOTO 3aHATHA
/Cp/

YK-2-32
YK-2-V2
YK-2-B2,
OIIK-1-32
OIIK-1-Y2
OIIK-1-B2
YK-1-32
YK-1-V2
YK-1-V3
YK-1-B2
YK-1-B3

J.34

7.18

IoaroroBka K KOHTPOJIbHBIM
MEpOIPUSTHAM B paMKax  TEKYyIIEero
KOHTpOJIs ycreBaemocTH /Cp/

YK-2-32
YK-2-V2
YK-2-B2,
OIIK-1-32
OIIK-1-Y2
OIIK-1-B2
YK-1-32
YK-1-¥2
YK-1-¥3
VYK-1-B2
YK-1-B3

J1.5
JL.1.6
JIL1.7
J1.2.8
J1.2.10
J1.2.13

7.19

Pa3paboTka pasmena JOMAIIHEro 3aJaHHA
«Pacuer rapameTpoB nedopmanuu
npoueccoB OM/1. Yacts 2 u 3» / Cp/

14

YK-2-32
YK-2-V2
YK-2-B2,
OIIK-1-32
OIIK-1-Y2
OIIK-1-B2
YK-1-32
YK-1-¥2
YK-1-¥3
VYK-1-B2
VYK-1-B3
OIIK-6-32
OIIK-6-Y2
OITK-6-B2

J.34

Yace! Ha KoHTpOIIb /KOHTpOIIB/

36

YK-2-32
YK-2-V2
YK-2-B2,
OIIK-1-32
OIIK-1-Y2
OIIK-1-B2
YK-1-32
YK-1-¥2
YK-1-V3
YK-1-B2
VYK-1-B3
OIIK-5-32
OIIK-5-Y2
OIIK-5-B2
OIIK-5-B3
OIIK-6-32
OIIK-6-Y2
OIIK-6-B2
I1K-1-32
[K-1-Y2
[IK-1-Bl
ITK-2-31
IK-2-Y1
I1K-2-B1

JLL.S

JL1.6

J.1.7
J1.2.10
J1.2.12
J1.2.14
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5. POHJ1 OHEHOYHBIX MATEPHUAJIOB

5.1. Bompocel AJisl CaMOCTOSITEIbHO# MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OlleHKO#i)

Cemectp 3

Pazgen 1. Beenenue B kypc. OcHoBHbIe TOHSATHA. O01IHE BONPOCHI IPON3BOACTBA YePHBIX METAJJIOB

1 Uctopwust u ponb Metamutyprud B pasputun numinsanun. (YK-2-31 VK-2-V1 YK-2-B1)

2 CoBpeMEHHOE COCTOSIHUE U MyTH Pa3BUTHsA MeTamtypriudeckoro mpoussoactea. (YK-2-31 YK-2-V1 VK-2-B1
OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 I1K-1-V1 [IK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-31 OIIK-6-
V1 OIIK-6-B1 YK-1-31 VK-1-V1 VK-1-B1)

3 TexHONMOTHYECKAs! CXEMa COBPEMEHHOTO METAIITYPIHIECKOTO IPEIPHUITHS C TIOJTHBIM TEXHOIOTHUECKUM IIHKIIOM.
(YK-2-31 VK-2-V1 VK-2-Bl OIIK-1-31 OIIK-1-V1 OIIK-1-B1 IIK-1-31 IIK-1-V1 IIK-1-B1 OIIK-5-31 OIIK-5-V1
OIIK-5-B1 OIIK-6-31 OTIK-6-Y1 OIIK-6-B1 VK-1-31 YK-1-V1 YK-1-B1)

4 YepHas METaIUTypris — OTIpeIeIcHIE, OCHOBHBIC TIOHSTHS, pOJib B coBpeMerHoM obmecte (YK-2-31 VK-2-V1
VK-2-B1)

Pazgen 2. IToaroroBka pya K JIaBKe M IIPOU3BOICTBO YyryHa

1 XKenesnsle pyasl — onpeeneHue, kiaccudukanus, kpurepun kadectsa (YK-2-31 YK-2-V1 YK-2-B1

VK 7.1-31 YK 7.1-B1)

2 IpoGuieHue: 1eb, OprUMeHsieMoe 000pyI0oBaHne, OCHOBHbIE Toka3zaTenu mnporecca (YK-2-31 YK-2-V1

YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 I1K-1-31 TIK-1-Y1 [1K-1-B1 OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1 OIIK-6-Y 1
OIIK-6-B1 YK-1-31 VK-1-B1)

3 H3menbueHue: Lelb, IPUMEHsieMoe 000pyI0BaHie, OCHOBHbIE mokasaTesu npoiecca (YK-2-31 YK-2-V1

YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 I1K-1-31 TIK-1-V1 [1K-1-B1 OIIK-5-31 OIIK-5-¥1 OIIK-5-B1 OIIK-6-Y1
OIIK-6-B1 YK-1-31 VK-1-B1)

4 Ob6oraiieHue: 1elb, IpUMeHsieMoe 000pyI0BaHIe, OCHOBHbIE Mokasatenu nporecca (YK-2-31 YK-2-V1

YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 I1K-1-31 TIK-1-Y1 [1K-1-B1 OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1 OIIK-6-Y 1
OIIK-6-B1 YK-1-31 VK-1-B1)

5 O61mias XxapaKTepUCTHKA TEXHOJIOTHIA 000TaIlleHHs: OCHOBHbIC MPUHIIUIIEL, TpuMeHsieMoe obopynosanue (YK-2-31
YK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 [1K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
OIIK-6-V1 OIIK-6-B1 VK-1-31 YK-1-B1)

6 ArnoMepalyst: 1ieJib, IPUMEHsIEMOe 000y I0BaHKeE, OCHOBHBIE MoKa3zarenu mporecca (YK-2-31 YK-2-V1

YK-2-B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 I1K-1-31 [1K-1-¥1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-
V1 OIIK-6-B1 YK-1-31 YK-1-B1)

7 Ob1as xapakTepucTrka mnpotecca armomepanuu (YK-2-31 YK-2-Y1 VK-2-B1 OIIK-1-31 OINK-1-Y1

OIIK-1-B1 IIK-1-31 T[IK-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 OIIK-6-¥1 OIIK-6-B1 YK-1-31 VK-1-
B1)

8 TIpon3BO/ICTBO OKATHIIIEH: 1IelTh, IPUMEHsIEeMOe 000py/I0BaHUe, OCHOBHBIE MoKa3ateiu nporecca (YK-2-31
YK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 [1K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
OIIK-6-V1 OIIK-6-B1 VK-1-31 YK-1-B1)

9 Metamtypriudeckuii Kokc: ¢hyHkunu, kpurepun kadectsa (YK-2-31 YK-2-V1 YK-2-B1 OIIK-1-31 OIIK-1-V1 OIIK-
1-B1 IIK-1-31 TIK-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 VK-1-31 YK-1-B1)

10 Metaurypriudeckuii Kokc: o0Imas XapakTepuCcTHKa Ipoliecca KOKCOBAHMUS, TEXHOJIOTHS TPON3BOICTBA KOKCa
(YK-2-31 YK-2-V1 YK-2-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 IIK-1-31 TIK-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-V1
OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 VK-1-31 YK-1-B1)

11 JlomenHas nieus: HazHadenue, npuniun aeiicteust (YK-2-31 YK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-V1

OIIK-1-B1 IIK-1-31 TIK-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-31 OIIK-6-Y1

OIIK-6-B1 YK-1-31 YK-1-V1 VK-1-B1).

12 Tpoduns nomennoit neun (YK-2-31 YK-2-Y1 VK-2-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 TIK-1-31

ITK-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-B1 OIIK-6-B1 YK-1-31 VK-1-B1)

13 OOr1ast xapakTepucTHKa (PYyTEPOBKH TOMEHHOM MEYH: IPEIbIBIIIEMbIC TPCOOBAHMUS, HCITOIB3yEMbIC MATEPHAIIBI
(YK-2-31 YK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 I1K-1-31 TIK-1-Y1 TIK-1-B1 OIIK-5-Y1 OIIK-5-B1
OIIK-6-V1 OITK-6-B1 YK-1-31)

14 HarpeB Bo3ayxa: 1€iib, IpUMEHsIEMOE 000pyaoBanue, nokasarein npouecca (YK-2-31 YK-2-Y1 VK-2-B1 OIIK-1-
31 OIIK-1-V1 IIK-1-31 TIK-1-Y1 TIK-1-B1 OIIK-5-Y1 OIIK-5-B1 OIIK-6-V1 OIIK-6-B1 YK-1-31 YK-1-B1)

15 ®opmupoBaHue YyryHa B JOMEHHOM MMeY: BOCCTAHOBICHHUE U HayrnepoxupaHue xenesa (YK-2-31 YK-2-V1
VK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 [1K-1-¥1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-
V1 OIIK-6-B1 YK-1-31 YK-1-B1)

16 ®opmupoBaHHEe YyryHa B JOMEHHOI MEYH: BOCCTAHOBICHHE KpeMHHUs, MapraHia u Gpocdopa (YK-2-31

YK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 [1K-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
OIIK-6-V1 OIIK-6-B1 VK-1-31 YK-1-B1)

17 ToBenenwue cepsl B JOMEHHOM eur, (GakTOPHI, BIUSIONINE Ha copepxanue cepbl B uyryne (YK-2-31 VK-2-V1
YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 I1K-1-31 [1K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 OIIK-6-
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V1 OIIK-6-B1 YK-1-31 YK-1-B1)

18 ®opMupoBaHue JOMEHHOTO IIIaKa, (pakTopbl, BIAMAIOIMIKE Ha cBoiicTBa 1miaka (YK-2-31 VK-2-Y1 YK-2-B1 OIIK-
1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 T1K-1-V1 TIK-1-B1 OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1 OITK-6-V1 OIIK-6-B1
VK-1-31 YK-1-B1)

19 JToMeHHBII Ta3: COCTAB M CBOWCTBA, YTHIIM3AIKS JJOMEHHOTO Ta3a B yepHoit Metamtyprin (YK-2-31 YK-2-V1
YK-2-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 IIK-1-31 TIK-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-
V1 OIIK-6-B1 VK-1-31 YK-1-B1)

20 T'azoauHaMuKa JOMEHHOM MmiaBku. CBsI3b Ta30lMHAMUKY U Temioo0MeHa B joMenHoi neun (YK-2-31 YK-2-V1
YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 I1K-1-31 [IK-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-
V1 OIIK-6-B1 YK-1-31 YK-1-B1)

21 OcHoBHble mokazatenu padoTsl foMmenHoit neun (YK-2-31 YK-2-V1 YK-2-B1 OIIK-1-31 OIIK-1-V1

OIIK-1-B1 IIK-1-31 TIK-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 VYK-1-31 YK-1-
B1)

22 Cnoco6s1 naTeHCHprKanuy goMmenHo# miasku (YK-2-31 YK-2-V1 YK-2-B1 OIIK-1-31 OIIK-1-V1

OIIK-1-B1 IIK-1-31 TIK-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 OIIK-6-¥Y1 OIIK-6-B1 VYK-1-31 YK-1-
B1)

23 Tporiecchl 6€30MEHHOTO TOTYIEHHS JKelie3a ¢ MCIO0IB30BaHNEM TBEpAbIX BoccTtanoButenei (YK-2-31

YK-2-Y1 VK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 IIK-1-V1 TIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
OIIK-6-V1 OIIK-6-B1 VK-1-31 YK-1-Y1 VK-1-B1)

24 Tlporieccbl 6€3I0MEHHOTO MONTYYCHHS JKelie3a C UCIO0Ib30BaHnEeM Ta3000pa3usix BoccTaHoBHTenen (YK-2-31
VYK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 IIK-1-V1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
OIIK-6-Y1 OIIK-6-B1 VK-1-31 YK-1-Y1 VK-1-B1)

Pasnean 3. Ilpou3BoacTBO cTAIU

1 CyuiHocTh CcTaneniaBuibHOTO MPOU3BOACTBA, CIIOCOOBI IPOMBIILICHHOTO pou3BoacTBa ctanu (YK-2-31

YK-2-V1 YK-2-B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 IIK-1-31 [1K-1-¥1 TIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
OIIK-6-31 OIIK-6-Y1 OIIK-6-B1 YK-1-31 VK-1-V1

VK-1-B1)

2 WicTOYHMKH KHCIOPO/ia MPU MPOU3BOACTBE CTalH, epeaaya kuciopoaa B metamn (YK-2-31 YK-2-V1 YK-2-B1
OIIK-1-31 OIIK-1-V1 OIIK-1-B1 IIK-1-31 [1K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-
Bl YK-1-31 VK-1-V1 YK-1-Bl)

3 PackucieHue 1 IeTHpoBaHKe cTajeil: e, npuMensembie matepuainl (YK-2-31 YK-2-V1 VK-2-B1 OIIK-1-31
OIIK-1-Y1 OIIK-1-B1 IIK-1-31 [1K-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 VYK-1-
31 YK-1-V1 YK-1-B1)

4 Knaccudukanus craneit (YK-2-31 VK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-B1 TTK-1-31 TIK-1-V1

[TK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-V1 YK-1-31 YK-1-V1)

5 Peakuuu okuciieHus yriepoaa npu npoussojactse cranu (YK-2-31 YK-2-V1 YK-2-B1 OI1K-1-31 OTIK-1-Y1 OIIK-
1-B1 IIK-1-31 [1K-1-¥1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 VK-1-31 YK-1-¥1 VK-1-
B1)

6 OxucieHre U BOCCTAHOBIICHHE KpeMHUs B craneruaBmibiom arperare (YK-2-31 YK-2-Y1 VK-2-B1 OIIK-1-31
OIIK-1-Y1 OIIK-1-B1 IIK-1-31 I1K-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 YK-1-
31 YK-1-Y1 YK-1-B1)

7 OKucsIeHre U BOCCTAHOBIEHHE Mapraniia npu npoussojactee cranu (YK-2-31 VK-2-V1 YK-2-B1 OIIK-1-31 OTIK-1-
VY1 OIIK-1-B1 IIK-1-31 [1K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 YK-1-31 YK-1-
V1 YK-1-B1)

8 Y nanenue ochopa npu mpou3BoACTBE CTAIH, (PAKTOPHI, BIMSIOIME HA OCTATOUHOE cojepikanue (ocdopa

(YK-2-31 YK-2-V1 YK-2-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 I1K-1-31 TIK-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-V1
OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 VK-1-31 YK-1-Y1 VK-1-B1)

9 Y naneHue cepbl P MPOU3BOICTBE CTAH, PAKTOPHI, BIUAIOIINE HA OCTaTO4HOE cojepxanue cepbl (YK-2-31
YK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 IIK-1-31 [1K-1-Y¥1 TIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
OIIK-6-V1 OIIK-6-B1 YK-1-31 YK-1-Y1 VK-1-B1)

10 IuxTa cranerasunbHoro npousBoactea (YK-2-31 VK-2-V1 YK-2-B1 OINK-1-31 OIIK-1-Y1 OIIK-1-B1 IK-1-31
[K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 YK-1-31 YK-1-Y1 VK-1-B1)

11 IToaroroBKa KOMIIOHEHTOB IIMXTHI K IUIABKE: CIIOCOOBI MOArOTOBKH cTajgbHoro oma (YK-2-31 OITK-1-31

ITK-1-31 OTIK-5-31 OIIK-6-31 VK-1-31)

12 TloaroroBKa KOMIIOHEHTOB IIMXTHI K IIABKE: BHEAOMEHHas aecynbhypanus uyyryna (YK-2-31 OIIK-1-31

ITK-1-31 OTIK-5-31 OIIK-6-31 VK-1-31)

13 IMoaroToBKa KOMITIOHEHTOB MIMXTHI K TUIaBKe: mpon3BozcTBo n3sectr (YK-2-31 OTIK-1-31 TIK-1-31 OITK-5-31
OIIK-6-31 YK-1-31)

14 KuciaopoaHO-KOHBEPTEPHBIN MpoLiece: Ha3HAUeHUE, OCHOBHbIC TIOKa3aTeIn KoHBepTepHoi miaBku (YK-2-31
VYK-2-V1 YK-2-B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 I1K-1-31 I1K-1-¥1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
OIIK-6-31 OIIK-6-Y1 OIIK-6-B1 YK-1-31 YK-1-V1

YK-1-B1).
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15 O6miee ycrpoiictBo kuciopoanoro kouseprepa (YK-2-31 YK-2-V1 YK-2-B1 OIIK-1-31 OIIK-1-Y1

OIIK-1-B1 IIK-1-31 IIK-1-V1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 VYK-1-31 YK-1-V1
VK-1-B1)

16 YcTpoicTBO KHCIOPOIHBIX (hypM IUTst KOHBEPTEPOB C BEPXHEH U JOHHO# momaueii nyths (YK-2-31 VK-2-YV1 VK-2-
B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 IIK-1-31 [1IK-1-¥1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1
OIIK-6-B1 VK-1-31 VK-1-Y1 VK-1-B1)

17 TexHomorudeckuii UK KouBepTepHoi miasku (YK-2-31 YK-2-Y1 VK-2-B1 OIIK-1-31 OIIK-1-Y1

OIIK-1-B1 I1K-1-31 T[IK-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-¥1 OIIK-6-B1 YK-1-31 VK-1-V1
VK-1-B1)

18 M3MeHeHre XMMHYECKOTO COCTaBa MeTajlia U IITaka Mo X0y mpoayBku B kouseptepe (YK-2-31 YK-2-V1

YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 [1K-1-¥1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-
V1 OIIK-6-B1 YK-1-31 VK-1-Y1 VK-1-B1)

19 O61ast xapakTepUCTHKa KHCIOPOIHO-KOHBEPTEPHOT'O Mpoliecca ¢ AoHHO# nopaueii nyths (YK-2-31 YK-2-¥Y1 VK-
2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 [1K-1-V1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-V1
OIIK-6-B1 VK-1-31 VK-1-Y1 VK-1-B1)

20 O61mast XapaKTepUCTHKa KHCIIOPOIHO-KOHBEPTEPHOTO TIpoIiecca ¢ KOMOMHUPOBaHHOM moxaueit mytest (YK-2-31 YK-
2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 I1K-1-31 IIK-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-¥1 OIIK-5-B1
OIIK-6-V1 OIIK-6-B1 YK-1-31 YK-1-V1 VK-1-B1)

21 DnexTpocTanenIaBmwIbHOE MPOU3BOJCTBO: HA3HAYCHUE, OCHOBHBIC ITOKA3aTENM BBIIUIABKH CTAIN B 3JICKTPONCUH
(YK-2-31 YK-2-V1 VK-2-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 IIK-1-31 TIK-1-Y1 TIIK-1-B1 OIIK-5-31 OIIK-5-V1
OIIK-5-B1 OIIK-6-31 OTIK-6-V1 OIIK-6-B1 VK-1-31 YK-1-V1 YK-1-B1)

22 JlyroBble CTajelIaBUIbHbIE IEUM — Ha3HAYeHHe, 0011ee ycTpoiicTBo, knaccudpukanus (YK-2-31 YK-2-V1

YK-2-B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 I1K-1-31 [1K-1-¥Y1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-
V1 OIIK-6-B1 VK-1-31 YK-1-V1 VK-1-B1)

23 TexXHONOTHs BBIIUIABKU CTAIT METOIOM MosiHOTro okucienus npumeceit (YK-2-31 YK-2-V1 VK-2-B1

OIIK-1-31 OIIK-1-V1 OIIK-1-B1 IIK-1-31 I1K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-
B1 YK-1-31 VK-1-¥1 YK-1-B1)

24 TexHONOTHs BHIIUIABKU CTAIT METOJIOM TeperuiaBa JerupoBaHubix 0Txoa0B (YK-2-31 YK-2-V1 VK-2-B1
OIIK-1-31 OIIK-1-V1 OIIK-1-B1 IIK-1-31 I1K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-
B1 YK-1-31 VK-1-¥1 YK-1-B1)

25 OcoGeHHOCTH BBITUIABKU CTATH B DIICKTPOINEYH C UCTOIb30BaAHHEM METALTH30BaHHOTO chipbs (YK-2-31

YK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 [1K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
OIIK-6-V1 OIIK-6-B1 VK-1-31 YK-1-Y1 VK-1-B1)

26 HenpepbIBHBIE CTaCIUIABHIIBHBIE IIPOLIECCHI: BAPHAHTHI TEXHOJIOTHUECKUX CXEM U IPUMEHSIEMOro 000pya0BaHUs
(YK-2-31 YK-2-YV1 YK-2-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 IIK-1-31 TIK-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-V1
OIIK-5-B1 OTIK-6-31 OIIK-6-Y1 OIIK-6-B1 VK-1-31 YK-1-V1 YK-1-B1).

Pasnen 4. Bueneunasi o0padorka cranu. Ilosyuenue CJIMTKOB M JIMTBIX 3aI0TOBOK YePHBIX METAJLJIOB

1 Llenu u MeTo/1bI BHearperatHoii oopabotka cramu (YK-2-31 YK-2-YV1 YK-2-B1 OIIK-1-31 OIIK-1-V1

OIIK-1-B1 IIK-1-31 T[IK-1-V1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-31 OIIK-6-Y1

OIIK-6-B1 VYK-1-31 YK-1-V1 VK-1-B1).

2 TlpuMeHeHHE HEHTPAITBHBIX Ta30B A 00paboTKU KuaKo# cTanu B kKoBire (YK-2-31 YK-2-Y1 VK-2-B1

OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 TIK-1-31 [1K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-
Bl YK-1-31 VK-1-V1 YK-1-B1)

3 lecynbdypalust CTajIu ¢ UCTIOJIb30BAHHEM CHHTETHYECKUX IIIAKOB, TBEPBIX U MOPOLIKOOOPA3HBIX CMECEH.
Bnustaue 06paboTku Ha kauecTBO rotoBoro Meramia (YK-2-31 YK-2-V1 VK-2-B1 OIIK-1-31 OIIK-1-Y1

OIIK-1-B1 I1K-1-31 TIK-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-¥1 OIIK-6-B1 YK-1-31 VK-1-V1
VK-1-B1)

4 BakyyMHpOBaHHE >KHKO CTaJIM B KOBILE: CIIOCOOBI U MPUMEHIEMOe 000pyI0BaHHE, BIMSIHUE BAKYYMHPOBAHUS Ha
kadecTBo roroporo meramia (YK-2-31 YK-2-V1 VK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31

[K-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 YK-1-31 VK-1-¥1 YK-1-B1)

5 KommuiekcHasi 00paboTka xuakoi cramu B koBire (YK-2-31 YK-2-V1 YK-2-B1 OINK-1-31 OIIK-1-Y1

OIIK-1-B1 I1K-1-31 T[IK-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-¥1 OIIK-6-B1 YK-1-31 VK-1-V1
VK-1-B1)

6 PaznuBKa CTaNW: Ha3HAYEHHUE, CITOCOOBI Pa3IUBKH, 000PYIOBAHIE TS Pa3iuBKU (KOBIIH, n3noxuuier) (YK-2-31
YK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 TIK-1-31 [1K-1-Y1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
OIIK-6-Y1 OIIK-6-B1 YK-1-31 VK-1-¥1 YK-1-B1)

7 KpucTanmu3auus B U3JI0KHHIE CIOKOHHOIO METaslla: KPUCTAIUINYECKas U XMMUYECKass HEOJHOPOJHOCTb, SIBJICHHE
ycanku (YK-2-31 YK-2-Y1 VK-2-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-1-31 I1K-1-V1 TIK-1-B1

OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 YK-1-31 YK-1-Y1 YK-1-B1)

8 Kpucrannuzamys B M3JI0KHULE KUISIIIET0 MEeTa/lla: KpUCTAIUINYECKast, CTPYKTYPHasi M XUMHYECKasi HEOJHOPOJHOCTh
(YK-2-31 YK-2-V1 YK-2-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 I1K-1-31 [IK-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-Y1
OIIK-5-B1 OIIK-6-V1 OIIK-6-B1 YK-1-31 YK-1-V1 YK-1-B1)
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9 HenpepbiBHasI pa3iuBKa CTANU: HA3HAYCHHUE, TPEHUMYILIECTBA, OCHOBHBIC Moka3atesu npoiecca (YK-2-31

YK-2-Y1 YK-2-B1 OIIK-1-31 OIIK-1-¥1 OIIK-1-B1 IIK-1-31 TIK-1-Y1 IIK-1-B1 OIIK-5-31 OIIK-5-¥1 OIIK-5-B1
OIIK-6-31 OIIK-6-Y1 OIIK-6-B1 VYK-1-31 YK-1-V1

VK-1-B1).

10 O6ee ycrpoiictso u kiraccudpukarmms MHII3 (VK-2-31 YK-2-Y1 VK-2-B1 OITK-1-31 OIIK-1-Y1 OIIK-1-B1 IIK-
1-31 TIK-1-V1 TIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 OIIK-6-Y1 OIIK-6-B1 YK-1-31 YK-1-V1 VK-1-B1)

Cemectp 4

Paznen 1. Buabst OM/I 1 0cHOBBI IJIACTHYECKOH AedopManuu

1. Cymsocts nporeccos OM/I. (VK-2-32,VK-2-Y2,VK-2-B2)

2. Kraccudukamus onepanuit OM/. (VK-2-32,VK-2-V2,YK-2-B2)

3. CopTaMeHT MEeTa/UIONpOKaTa U CUCTEMBI TeXHOJOTHH ero mpousBoactea. (YK-2-32, VK-2-V2,VK-2-B2, I1K-1-32,
[K-1-Y2, TIK-1-VY3, TIK-1-B1)

4. Knaccudukanusi CTaHIAPTOB, HCMONb3yeMbIX mpu TexHomoruit OMJI. (VK-2-32, VK-2-¥2,YK-2-B2, TIK-1-32,
[K-1-Y2, TIK-1-VY3, TIK-1-B1)

5. Vopyras u mnactuueckas aedopmanus. Benmuunel, xapaktepusyromme aedopmarmio. (OIIK-1-32, OIIK-1-
V2,0I1K-1-B2)

6. Crpykrypa meramna. (OITK-1-32, OIIK-1-Y2,0I1K-1-B2)

7. Jedopmarmonnoe ynpounenue u pekpucrammusarms. (OI1K-1-32, OIIK-1-Y2,0T1K-1-B2)

8. Hexkoropsie 3akoHbI miactuueckoit nedopmarmu. (OITK-1-32, OIIK-1-Y2,0I1K-1-B2)

9. Buemnee tpenue. (OITK-1-32, OIIK-1-V2,0I1K-1-B2)

10. HanpspxenHoe u neopMmupoBanoe coctosaue Metamia. (OT1IK-1-32, OIIK-1-Y2,0I1K-1-B2)

11. Yenorue mractuunoctu. (OITK-1-32, OIIK-1-Y2,0I1K-1-B2)

12. Temneparypusie uatepBaasl OM/I. (OITK-1-32, OTIK-1-Y2,0I1K-1-B2,I1K-1-32, TIK-1-V2, T1K-1-V3, T[1K-1-B1)
Pazgen 2. Ilponecchl NpoKaTKu

13. Onpenenenue npouecca npokatku. [IpogonsHas npokatka. (OITK-1-32, YK-2.2-V1,0I1K-1-B2)

14.Teomerpus ovara aedopmanuu mpu npokarke. (OIIK-1-32, OTIK-1-Y2,0I1K-1-B2,ITK-1-32, ITK-1-Y2, ITK-1-Y3,
[1K-1-B1)

15. Tlapametpsl aedopmanuu npu npokarke. (OITK-1-32, OIIK-1-Y2, OIIK-1-B2,ITK-1-32, [TIK-1-VY2, TIK-1-VY3, TTK-1-
B1)

16. Ycnosue 3axBata metayuia Baakamu. (OITK-1-32, OIIK-1-Y2,0I1K-1-B2,I1K-1-32, T1IK-1-¥Y2, TIK-1-V3, T1K-1-B1)
17. Onepexenne u yumpenue. (OITK-1-32, OIIK-1-Y2,0I1K-1-B2,T1K-1-32, TIK-1-¥2, I1K-1-V3, TIK-1-B1)

18. Knaccudukariys OCHOBHO# MPOAYKIINH, MOTydaeMoii mpoaonbHoi npokatkoit. (OITK-1-32, OIIK-1-Y2,0I1K-1-B2)
19. Tlonyuenune npoduiei nepeMeHHoro u nepuoaudeckoro ceuenus. (YK-2-32,YK-2-Y2 VK-2-B2, T1K-1-32, T1K-1-
V2, IK-1-¥3, 1IK-1-B1)

20. Knmaccuduxkarus npokatabix ctanos. (YK-2-32,VK-2-Y2,VK-2-B2)

21.06mias xapakTepucTHKa 00opyaoBanus nuHuu padbouei kietn. (YK-1-32, VK-1-V2, YK-1-V3, VK-1-B2, VK-1-
B3, TIK-1-32, TIK-1-¥2, TIK-1-V3, TIK-1-B1)

22.TIpoxkarusie Baiku. (YK-1-32, VK-1-V2, VK-1-V3, YK-1-B2, YK-1-B3, I1K-1-32, TIK-1-V2, [1K-1-¥ 3, I[1K-1-B1)
23. TIpousBoacTBO G1FOMOB, CIIsiOOB 1 copToBoro npokara. (YK-1-32, YK-1-¥2, VK-1-V3, YK-1-B2, YK-1-B3, OIIK-
5-32, OIIK-5-¥Y2,0I1K-5-B2, OITK-5-B3, OITK-6-32, OIIK-6-Y2,0T1K-6-B2, T1IK-1-32, TTK-1-¥2, I1K-1-¥3, TIK-1-B1)
24.TIpou3BoacTBO TpyO Ha cTaHax momepedHo-BUHTOBOM mpokarku. (YK-1-32, YK-1-V2, YK-1-V3, YK-1-B2, YK-1-
B3, OIIK-5-32, OIIK-5-Y2,0I1K-5-B2, OIIK-5-B3, OIIK-6-32, OIIK-6-Y2,011K-6-B2, I1K-1-32, [1K-1-¥2, T1K-1-V3,
[1K-1-B1)

25. TIpom3BoacTBO TpyO Ha cTaHax xonoauoi npokarku Tpy6 (XIIT). (YK-1-32, VK-1-V2, YK-1-V3, VK-1-B2, YK-1-
B3, OIIK-5-32, OIIK-5-Y2,0I1K-5-B2, OIIK-5-B3, OIIK-6-32, OIIK-6-Y2,011K-6-B2, I1K-1-32, [1K-1-Y2, T1K-1-V3,
[1K-1-B1)

26.IlpousBoactBo THyThIX mpoduneit. (VK-1-32, VK-1-V2, VK-1-V¥3, VK-1-B2, VK-1-B3, OIIK-5-32, OIIK-5-
V2,0I1K-5-B2, OIIK-5-B3, OIIK-6-32, OIIK-6-Y2,0I1K-6-B2, T1K-1-32, TIK-1-V2, [1K-1-¥ 3, TIK-1-B1)

Pasnea 3. IIpoueccsl OM/JI MAIIMHOCTPOUTEIBHOI0 IHMKJIA M KAYeCTBO MPOAYKIMH

27.Bomoyenne meramioB. (YK-1-32, VK-1-V2, VK-1-¥3, VK-1-B2, YK-1-B3, OIIK-5-32, OIIK-5-Y2,0I1K-5-B2,
OIIK-5-B3, OIIK-6-32, OIIK-6-Y2,0I1K-6-B2, TIK-1-32, T1K-1-V2, [1K-1-Y 3, TIK-1-B1)

28.Tpeccoanue Metamios. (YK-1-32, VK-1-V2, VK-1-V3, VK-1-B2, VK-1-B3, OIIK-5-32, OIIK-5-Y2,0I1K-5-B2,
OIIK-5-B3, OIIK-6-32, OIIK-6-Y2,0I1K-6-B2, TIK-1-32, T1K-1-V2, [1K-1-¥ 3, TIK-1-B1)

29. TexHoIOrMUECKHe NpoIeccs 00beMHo# mrammoBku. (YK-1-32, YK-1-V2, YVK-1-¥3, YK-1-B2, YK-1-B3, OIIK-5-
32, OIIK-5-Y2,0I1K-5-B2, OIIK-5-B3, OIIK-6-32, OIIK-6-Y2,0I1K-6-B2,ITK-1-32, I1K-1-V2, [IK-1-¥ 3, TIK-1-B1)
30. Texuomoruyeckue npouecchl koBku. (VK-1-32, VK-1-V2, VK-1-V3, VK-1-B2, YK-1-B3, OIIK-5-32, OIIK-5-
V2,0I1K-5-B2, OIIK-5-B3, OIIK-6-32, OIIK-6-Y2,0I1K-6-B2, I1K-1-32, I1K-1-Y2, TIK-1-Y3, TIK-1-B1)
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31. OcHoBHBIE OnIepanny U MHCTpyMeHT mporecca koBku.(YK-1-32, YK-1-¥2, VK-1-V3, VK-1-B2, VK-1-B3)

32. BavsiHre KOBKM M INTaMIIOBKM Ha CTPOEHHE W MEXAaHMYECKHE CBOMCTBA Marepuana m3genuid. (OITK-1-32, OIIK-1-
V2,0IIK-1-B2, TIK-1-32, TIK-1-VY2, [1K-1-V 3, [IK-1-B1)

33. TexHomornueckue mporecchl ucToBoi mrammosku (YK-1-32, YK-1-V2, VK-1-V3, VK-1-B2, VK-1-B3, OIIK-5-
32, OIIK-5-Y2,0I1K-5-B2, OIIK-5-B3, OIIK-6-32, OIIK-6-Y2,0I1K-6-B2,I1K-1-32, [1K-1-V2, [IK-1-¥ 3, IIK-1-B1)
34. ledpextor metammonpoaykuuu. (YK-2-32,YK-2-V2,VK-2-B2,I11K-1-31, TIK-1-V2, T1K-1-V3, TIK-1-B1)

35. TexHUKO-3KOHOMHYECKHE TTOKa3aTeNN MPONU3BOICTB, OCHOBaHHBIX Ha Tpomeccax OM/I. (YK-2-32,YK-2-V2,VK-2-
B2,IIK-1-32, TIK-1-Y2, [1K-1-Y 3, TIK-1-B1)

Kaaccnl 3aga4 1J1s1 IpOMeKyTOYHOM aTTecTanuu (3K3aMeH)
3agaya A
st yenoBuit mpokatku mojakara cederneM hoxboxlg=20x140x7800 MM B rotoByto momocy hixbi=16x142 mm Ha craHe
MMEIOIINM NPYKUHY 0=2 MM H AuameTp Basikos D,=450 MM onpenenuTs ciaeayomune napaMeTpal:

a) TIOKa3aTeNy MPOAOJILHOM U MmonepevHon nedopMalny;

0) BeJIMYMHY Ha4aJbHOTO yIJla 3aXBaTa M JUIMHBI IyTH KOHTaKTa 0e3 yueTa Npy>KHHBI CTaHa;
B) JUIMHY o4ara Je(opManni, COOTBETCTBYIOILYIO HA4YaIbHOMY MOMEHTY COIIPUKOCHOBEHHS TTOJIOCHI C BAaIKAMU;

T') BEIMYMHY HA4aJIbHOTO yTJIa 3aXBaTa M JUTMHBI TyTH KOHTAKTa C yYETOM IPYXXHHBI CTaHA.
3agaua b
Jlnist yermoBuil POKaTKH moakaTa ceueHneM hoxboxlo=22x145x7800 MM B rotoByo monocy hixbi1=18x148 mm Ha crane
UMEIOIINM TPYXUHY 0=2 MM u auamerp BajikoB D,=500 MM ompenenuts cleqyloliue MapameTpbl BBICOTHOM
nepopManuu:
a) CpeIHIOI0 BBICOTY hep TpEMS crioco0amu;
6) moka3zareni BRICOTHOM nedopmanmu Ah, en, €'( hy), €”( hep) — 3 cmocoba, 1, 1/m,e;
B) BEJIMYUHY JJIMHBI KOHTAKTHOTO OYara Je(popMamuy l« ¥ yroia KOHTaKTa ¢ y4EeTOM BBICOTHOW YTSKKH IIPH YCIIOBHH,
4TO abCOJIOTHOE 00KaTHe BO BHEKOHTAKTHOM 00J1aCTH cOCTaBMIIO | MM.

5.2. Ilepeyenb padoT, BHINOJIHAEMbIX N0 AUCHHUILIMHE (MOAYJI0, TpakTuKe, HUP)

B cemectpe 3 o kypcy npefycMOTpeH 3Kk3aMeH. B cemecTpe 3 mpeycMOTpPEHBI:

1) KowntponpHas pabora Ne 1 mo pazmenam 1-2 (YK-2-31 OIIK-1-31 I1K-1-31 OITK-5-31 OITK-6-31

VK-1-31, [1K-2-31, [1K-2-Y 1, T1K-2-B1).
2) Koutposphas pabora Ne 2 mo pasgeny 3 (YK-2-31 OIIK-1-31 ITK-1-31 OITK-5-31 OITK-6-31

VK-1-31, IIK-2-31, I1K-2-Y 1, TIK-2-B1).
3) Konrpoashas padora Ne 3 mo pasmeny 4 (YK-2-31 OINIK-1-31 IIK-1-31 OIIK-5-31 OITK-6-31

VK-1-31, I1K-2-31, [1K-2-¥ 1, [1K-2-B1).
Bo3morkHa IpocTaHOBKA dK3aMeHa Ha OCHOBE PE3yNIbTaTOB TEKyIIEH aTTecTalny B TedeHue ceMectpa 3. C Henbio TOoIydeHUs
OoJiee BBICOKOH OLIEHKH MO JUCLUUILIMHE CTYAEHT UMEET IPaBo CAaBaTh 3K3aMEH P HAITMCAHUU TPEX KOHTPOJIBHBIX PaboT.
Bompockl 1o KOHTPOIBEHBIM padoTaM mpeacTasieHsl B POM
Homamnee 3aganue (YK-2-V1 YK-2-B1 OIIK-1-V1 OIIK-1-B1 TIK-1-V1 I1K-1-B1 OIIK-5-V1 OIIK-5-B1
OIIK-6-Y1 OIIK-6-B1 VYK-1-Y1 VK-1-B1)
JlomariHee 3ajaHue BBIIOJIHAETCS B COOTBETCTBHU ¢ TpeboBanusiMu JI 3.1 U cOCTOUT U3 IBYX pacueTHBIX yacTed: yacTb 1 —
«Pacuer MUMXTHl IS BBHIIUIABKK CTalM 3aJaHHON Mapku B cBepxmomuoi JICII ¢ mpuMeHeHHeM MeTaJIM30BaHHBIX
OKaThIILIeH», BTOpas 4acTb — «PacueT MaTepuanbHOro M TemnoBoro OamancoB cBepxmoHoi JICII 3agaHHON €MKOCTHY.
WunuBuayanbHbIe BAPHAHTHI AJIsI BBHITIOJHEHWSI JOMAIITHETO 3aIaHMs BBIIAIOTCS MTPENOIaBaTeeM.
I[J'lﬂ BBITIOJIHCHU S B])I‘lPICJ'ICHHﬁ, aHaJIn3a TMOJYYCHHBIX NJaHHBIX BO3MOXHO HCIIOJIb30BAHHMEC IMaKE€Ta MNPUKIAAHBIX IIpOrpaMm
Microsoft Excel. Odpopmienue qomaiiHero 3aganus B cooTBeTcTBHH ¢ TpeboBanusimu 'OCT 2.105, TOCT 7.32
BrimonHeHHOE JOMAITHEE 3aJaHUe CTYASHTY ClieyeT 3allUIIaTh HHANBUIYAIbHO B IPEAYCMOTPEHHOE BpeMs

B cemectpe 4 o Kypcy mpeaycMOTpeH 3k3aMeH. B cemecTpe 4 nperycMOTpeHsI:

1) Kontponbuas padora Ne 1 mo pasgeny 1 (YK-2-32,YK-2-V2, OIIK-1-32,0TIK-1-Y2, VK-1-32,VK-1-¥2,
OIIK-6-32,0I1K-6-Y2, I1K-1-B1).

2) Kontposnbnas padora Ne 2 mo pasgeny 2 (YK-2-32,YK-2-V2, OIIK-1-32,0TIK-1-¥2, VK-1-32,VK-1-¥2,
OIIK-6-32,0I1K-6-Y2, I1K-1-B1).

3) Kontposnbnas pabora Ne 3 mo pasgeny 3 (VK-2-32,YK-2-V2, OIIK-1-32,0TIK-1-V2, VK-1-32,VK-1-¥2,
OIIK-6-32,0I1K-6-Y2, TIK-1-B1).

Bomnpocs! 1o KoHTposIbHBIM paboTam npezcrasiieHsl B POC.

Homaminee 3ananne: YK-2-32,YK-2-V2, YK-2-B2,0I1K-1-32,011K-1-¥2,0I1K-1-B2,YK-1-32,YK-1-¥V2, YK-1-
B2,0I1K-6-32,0I1K-6-Y2, YK-10.3-B-2, [1K-1-B1.

JlomaniHee 3ajaHue BBIIIOJHSETCS B COOTBETCTBUU ¢ TpeOoBaHMsAMH JI 3.4 ¥ COCTOUT U3 TpeX pacHyeTHBIX YacTer
«Pacuer nmapamerpoB aedopmaru nporeccoB OM/JI»:

Yacts 1

Jns mpenocTaBieHHBIX B TabiMIax JIaHHBIX YCJIOBHM INPOKATKM COTJIACHO HOMEpa BapHaHTa BBINIOJHUTH pPacueT
nokasatesel gedopMalryu, napaMmeTpoB ovara aedopmariy, Kod3QQHIMEHTa HANPSHKEHHOTO COCTOSIHUS NG, CPEJHETro
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KOHTaKTHOTO HOPMaJIbHOTO HANPSKEHUS Pep W CHIIBI IPOKATKHU P.

Yacts 2

Jlnst mpe1ocTaBICHHBIX B TA0NHUIIE YCIOBUM MIPECCOBAHMUS COTIIACHO HOMEPA BapHaHTa BBIIIOJIHUTE PACUET IMOKa3aTeleH
MPECCOBAHUS U CKOPOCTH Ae(hOpMaLH.

Yacts 3

Cpemusis BRITSDKKA 32 4 Iepexo/ia pH BOJIOYESHUH MIPOBOJIOKH U3 ciiaBa AMrl ¢ quamerpa Do = ... MM cOCTaBIIACT Mep
= .... CocraBuTh MapHIpyT BOJIOYEHHUS IIPOBOJIOKM COIJIACHO HOMEpa BapHaHTa, IMPEBapUTENIEHO pPACHpEeeTuB
BBITSDKKHU 0 IPOXO/aM, C YY4TEM TOTO, YTO OT MEPBOTO K YETBEPTOMY IPOXOAY 00XKaTHE JTOJDKHO yMEHbIIaThest Ha 10-
25% 1o CpaBHEHMIO C IIEPBBIM IIPOXOJIOM, a B IEPBOM MEPOXOAE 1 =Lep.

WHnuBuIyansHble BApUAHTHI AT BBIIIOIHEHHMS IOMAITHETO 3a/1aHKs BBIIAIOTCS IPETIOIaBaTENIEM.
BerInonHeHUS BEIMUCICHUH, aHAJIN3a MTOTY9IEHHBIX JAaHHBIX BO3MOKHO MCIOJIb30BAHNE MTAKETA MPHUKIIATHBIX IIPOrPaMM
Microsoft Excel. Odpopmierue momamnisero 3aganus B cooTBeTcTBHHU ¢ Tpeboanusmu [OCT 2.105, TOCT 7.32
DIIHEHHOE JJOMAITHEE 3aJaHHE CTYICHTY CIEAYET 3aliIIaTh HHANBUAYAIHHO B IPETYCMOTPEHHOE BPEMS

5.3. OIIeHO‘lHl)Ie MaTepuaJjbl, HCII0JIb3YEMbIC 1JIA JK3aMEHa (onncalme 6I/I.]IeTOB, TECTOB H T.H.)

OK3aMeHalMOHHBIN OWIeT BKIIIOYaeT B ce0s 3 TEOPETUYECKUX BOIPOCA U3 YCTAHOBJICHHOTO IIEPEYHSI [0 TEMaM, H3JI0KEHHBIM
B moppasene 5.1 mannoi# PITJ] (3 cemectp).

DK3aMCHAIIMOHHBIN OHMJIICT BKJIOYACT B ceOs 2 TEOpeTHYECKHX Bompoca (4 ceMecTp) U3 YCTAHOBJICHHOTO MEPEYHS U
3a/1ayy Mo TeMaM, U3JI0KeHHBIM B 4 paznene nqannoi PITJI.

Bunets xpansaTcs Ha kadeape U YTBEpKICHBI €€ 3aBEAYIOIINM.

5.4. MeToiMKa OlleHKH OCBOCHHS JUCHMILINHBI (MoayJisi, npakTuku. HUP)

Ne ®dopma KOHTpOIIS Kpurepnit Onenka
/0
[Ipu BBITONTHEHNN KOHTPOJIBHON PabOTHI CTYACHT MOKAa3bIBAET 3a4TEHO
JOCTaTOYHBIH YPOBEHb 3HAHUI B 00bEMe NPOWICHHOW TEMBI,
1 KonrponbHas pabota | 00beM MpaBUILHBIX OTBETOB cOCTaBIsAeT 60% U BEIIIE
[Ipu BBITONTHEHNN KOHTPOJIBHON PabOTHI CTYACHT MOKAa3bIBAET HE 3a4TeHO

HE/JIOCTaTOYHBIH YpOBEHb 3HaHWKW B 00BbEMe NPOWICHHOU
TeMbl, 00beM IIPAaBWJIBHBIX OTBETOB cocTaBisieT MeHee 60%

Homaminee 3agaHue O(OPMIEHO B COOTBETCTBUU  C
TpeOOBaHUAMH, BBHIIOJIHEH Bech 00BeM /I3, NMpaBHUIBLHOCTH

2 JloMaiiHee 3ajaHue | BBIIOJNHEHHS cocTaBisieT 75-80%, BBIABICHHBIE HEIOYETHI 3a4YTEHO
CTyAEeHT MOXET YCTPaHWTh TpPU  3aIIUTe, BIAJEeT
TEPMUHOJIOTHE, apryMeHTHPOBaHO OTBEYaeT Ha

[IOCTaBJICHHBIE BOIPOCHI, JIOTMYECKH MBICIHUT, IOKa3bIBAET
JOCTaTOYHbIE 3HaHWs B OOBEME 3alIUIIACMOH  TEMBI,
OpPHEHTHUPYETCSI B OCHOBHOM M JIOTIOJIHUTENBHOW JUTEpaType

10 Kypcy

OdopmiieHne  IOMamIHero 3aJaHdMs HE  COOTBETCTBYET HE 3a4TEeHO
TpeOOBaHMSIMH, BBINIOJHEHBI He Bce uyactu I3, cTynmeHT He
MOXET YCTPaHUTH BBIABICHHBIE HEIOYETHl M 3aMEYaHHs, He
NOHUMAET  CYHNIHOCTH  3aJaBaeMbIX  BOIIPOCOB, He
OpPHEHTUpYETCS B TEMaTHKE JOMAIIHEro 3aJaHus, AOIYCKaeT
rpyObie OMIMOKH ITPH OTBETE

3 [pakruueckoe 3ansiTie | CTyOeHT BIaACeT B JOCTATOYHOM 00bEME TEPMUHOJIOTUEH 1 3a4TECHO
TEOPETUYECKUMH 3HAHUSIMHU 110 TEMaTHKE PAKTHYECKOTO
3aHSTHS, YMEET MPUMEHATH UX JJIS1 PEIICHUS IPAKTHUECKUX
THUITOBBIX 3a]1a4, CBSI3aHHBIX C MPO(MeCCHOHATBEHOM
JeSITENIbHOCTHIO, apTYMEHTHPOBAHO OTBEYAET Ha
IIOCTaBJIEHHBIE BONPOCHI, OPUEHTHPYETCS B OCHOBHOW U
JIOTIOJTHUTENBHOM JIUTepaType 1o Kypey

CTyneHT He BlajiceT TEPMUHOIOTHEH, UMEET HeJOCTAaTOYHBII HE 3a4YTEHO
0o0beM  3HAaHMH  TEOPETUYECKOT0  MaTepuana,  4ToObI
IPUMEHSTD €r0 JUIs PeLeHUs NIPaKTHYECKUX TUIOBBIX 3a]ad,
CBSI3aHHBIX C TNPOPECCHOHATBHONH JAEATENBHOCTBIO, HE
IOHMMAET CYHIHOCTH U3y4aeMOil TeMbl, JOIYCKaeT rpyOble
OLIMOKM B pacueTax U OTBETaX Ha MOCTABIEHHBIE BOIPOCH

4 JlaGoparopHast CTyICHT TOKa3bIBaeT JOCTATOYHBIC 3HAHUS TEOPETUYCCKOW M
pabora MPaKTHYECKON YacTu TabopaTopHOi pabOThI, yMEET COBMEIIATh
TEOPUI0O W TPAKTUKY JUIsI pEIICHUS TOCTaBICHHOW 3a7ayd, 3a4YTEHO

BlIafieeT TEPMUHOJOTHEH, apryMEHTHPOBAaHO OTBEYaeT Ha
BOIPOCHI, (popMyaHpYeT BBHIBOABI MO PabOTe, OPHEHTUPYETCS B
OCHOBHOI1 U IONIOJHUTENILHON IUTEpaType 0 Kypey

CTyI[eHT HEC OPUCHTHUPYETCA B TeOpeTH‘IeCKOﬁ n pacquHoﬁ HYaCTH HC 3a4TCHO
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J1a00PaTOPHOM pabOThl, HE TTOHUMAET CYIIHOCTH MOCTaBJICHHOTO
BOTIPOCA, JOMYCKAET rpyOble OMMOKK NPU OTBETE U B pacueTax
5 Dk3ameH CTYIEHT II0Ka3bIBaeT IJIYOOKHME, HCUCPIIBIBAIOIINE 3HAHHUSA B OTJINYHO
o0beMe TPOMIEHHOH NPOrpaMMBl, YBEpPEHHO MIEHCTBYET II0
NPUMCHCHUIO TMOJYYCHHBIX 3HaHUU Ha MIpaKTHUKE, I'PaMOTHO H
JIOTUYCCKH CTpOﬁHO nu3jjara€tT Marepuail Ipu OTBETEC, YMEET
(bOpMyJ'II/IpOBaTL BBIBOAbBI H3 H3JIOKCHHOTO TCEOPECTUYECCKOIO
MaTtepuaja, JacT OTBETbHl HA JAONOJHHUTEIBHBIE BONPOCHI, 3HACT
JIOTIOJIHUTENIEHO PEKOMEHOBAHHYIO JIUTEPATypy
CTYACHT INOKa3bIBA€T TBEPABIC U NOCTATOYHO IIOJHBIC 3HAHUSA B Xopomo
o0BeMe HpOﬁZ[eHHOﬁ nporpaMmsl, NOMYCKAC€T HE3HAYUTCIILHBIC
OIIHOKHU npyu OCBCHICHUU 3aJaHHBIX BOIPOCOB, IIPABUJIBHO
ﬂeﬁCTByeT 10 NPpUMEHECHUIO 3HAHUHI Ha MPaKTUKE, YETKO U3JIara€t
mMarepuall
CTYIEHT TOKa3bIBaeT 3HAHUS B 00beMe MPOUIEHHON IPOrpaMMBl, YAOBJIETBOPUTEIBHO
OTB€ThBI H3JJara€tT XOoTd HU C OLHI/I6KaMI/I, HO YBEPEHHO
HUCTIPABJIAEMBIMU mocie JOIOJHUTCIIBHBIX u HaBOJAIIHUX
BOIIPOCOB, IPABUJIBHO AEUCTBYET IO NPUMEHEHHUIO 3HAHUM Ha
ITPAKTHUKE
CTYACHT HOOITYyCKacT rpy6LIe OIIMOKH B OTBCTC, HC ITOHHUMACT HCYIOBJICTBOPUTEIILHO
CYIIHOCTHU H3JIara€Moro BOIIpOCa, HE YMCECT NPUMCHATH 3HAHUA
Ha TIPAKTUKE, NA€T HENPABUJIIBHBIC WM HCIIOJHBIC OTBETBI Ha
JOIMOJHUTEIIBHBIC 1 HABOIAIINE BOIPOCHL
CTYIACHT Ha DK3aMCH HC ABUJICA HC sJBKa
6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE
6.1. Pekomenayemast qureparypa
6.1.1 OcHoBHas JUTEpPaTYpa
Oobo3naue ABTOpBI, 3arnaBue bubauoreka H3narenancTBo,
HHE COCTABHUTEIH roa
J1.1 B.I. OO6mas CTU HUTY «MHUCHUC» M. : AnbsHc,
BockoOoiiHuKO METaJLTyprust 2017
B, B.A.
Kynpusn, A. M.
Skymies
J1.2 J.A. dioaxuH, CoBpemeHHast CTU HUTY «MUCHUC» M.:
B.B. TEXHOJIOTUS TemnoTexHuK,
Kucunenko MPOM3BOJICTBA 2007
CTan
J13 B.M. ABnoxuH OCHOBBI VYuusepcurerckas oudanoreka ONLINE Mocksa: I'opHas
oOorameHus URL: kaura, 2008
MOJIE3HBIX http://biblioclub.ru/index.php?page=book&id=
MCKOIIaEMbIX 100028
1.4 B.M. ABnoxun OcHOBBI YauBepcurerckas oudmnoreka ONLINE Mocksa: ['opHas
oOoraiieHus URL: kuura, 2008
ITOJIC3HBIX http://biblioclub.ru/index.php?page=book&id=
HCKOTIAeMBIX 100029
JT15 A.U. Pynckoii, Teopus u YauBepcurerckas oudmmoreka ONLINE CaHKT-
B.A. JIynes TEXHOJIOTHUS URL: [etepOypr :
MIPOKATHOTO http://biblioclub.ru/index.php?page=book&id=36| Hayxka, 2016.
MIPOU3BOJICTBA 3045
J11.6 A.JL Teopus u CTHU HUTY «MUCHUC» M.:
Bopon1os. pacyeTsl W3znarenscTBO
TIPOLIECCOB MITY um.
00paboTkn baymana, 2014.
METaIoB
JIaBJICHUEM
Jd1.7 n.JL IIpokaTHO- Yuusepcurerckas oudnmmorexa ONLINE: Kpacnospck :
KoncranTHHOB, IIPECCOBO- URL: Cubupckwuii
C.b. BOJIOYHMIJIBHOE http://biblioclub.ru/index.php?page=book&id= (benepanbHbIi
CunenbHUKOB, IIPOU3BOJICTBO 364611 YHHUBEPCHTET,
E.B. BaHoB 2014
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6.1.2 lonoJIHUTEIbHAS JIUTEPATYpa

O6o3Haue ABTOpBI, 3araaBue buoanorexa H3pareancTBoO,
HHUe COCTABHTEJIH roJ1
J2.1 C.B. Benses, OCHOBHI CTU HUTY «MUCHUCH PocroB-na-/lony
N.O. JleymuH | METaLTyprudecK : @ennkce, 2016
OT0 Y JUTEHHOTO
MPOM3BOJICTBA
J12.2 B.M. OCHOBBI CTHU HUTY «MUCHC» CIIG. : "Jlaup",
KomokomnpIieB | MeTaurypruageck 2017
oro
MIPOM3BOJICTBA
J23 10.C. FOchun Mertamryprus CTU HUTY «MUCHUCH M. : UKI]
YyyryHa AKaieMKHUTa,
2004
2.4 9.9. Mepkep | UanmycrpuanpHbL CTU HUTY «MUCHUCH Crapsrit Ockon :
€ CHCTEMEI, "THT", 2018
TEXHOJIOTUYECKH
€ MPOIIECChI U
00opyIoBaHHUE B
METaUTYPrun
J2.5 J.U. Tabenas, | Temnopusnueck YuuBepcurerckas oudmuoreka ONLINE Mocksa ;
3.K. Kabakos, 1€ OCHOBBI URL: Bomorna :
10.B. TEXHOJIOTHH http://biblioclub.ru/index.php?page=book&id= Wudpa-
I'pubkoBa HETPEephIBHOMN 564302 Wmxenepus,
Pa3IUBKH CTaJIH 2019
J2.6 AN. Tapoct XKenezoyrnepon YuuBepcurerckas oudaunoreka ONLINE MuHCK :
HCTHIE CILIaBbI URL: Bbenopycckas
http://biblioclub.ru/index.php?page=book&id= Hayka, 2010
142435
JH2.7 A.B. MuHKuH Pacuer cucrem CTU HUTY «MUCHUC» M. :
BBITSIKHBIX Merannyprusgat
KanOpoB , 2011
1238 3.A. T'ap0ep, Teopus CTU HUTY «MUCHUC» Crapsiit Ockou :
Hn.A. MIPOKATKU "THT", 2015
KoxeBHukoBa
J29 B.B. Viiremn, Teopus CTU HUTY «MUCHUC» Crapsrit Ockou:
A.B. Kopnaes MPOIIECCOB CTU HUTY
006paboTku MUCHUC, 2005.
CIIelIMaJIbHbIX
CTaJIel U
CIIaBOB
J12.10 N.M.VBaHOB, OCHOBBI TEOPHH CTU HUTY «MUCHUC» M. : ©OPYM :
A.B.Coxkonos, 006paboTku NHOPA-M,
B.C.Coxomnos METaJIIOB 2007
JIaBJICHUEM
J12.11 H.H. 3arupos, OCHOBBI YuuBepcurerckas oudmmoreka ONLINE: KpacHospcek :
nJL pacdeToB URL: Cubupckuit
KoHCTaHTHHOB. MPOIIECCOB http://biblioclub.ru/index.php?page=book&id= (benepanbHbIi
MOJTy4EeHHUs 229393 YHHUBEPCHTET,
JUTMHHOMEPHBIX 2011
METaIOU3 /eI
METOJlaMHU
00paboTKH
METaIoB
JIaBJICHUEM
J12.12 AU. Pynckoii, Bonouenune VYuusepcurerckas oudianoreka ONLINE: CaHKT-
B.A. Jlynes, URL: IMetepOypr :
O.I1. Iabonmo http://biblioclub.ru/index.php?page=book&id= W3znarenscTBO
363047 [TonurexHUYECKO
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Tro

YHHUBEPCHUTETA,
2011
J12.13 3. Tapbep, Teopus Yausepcurerckas oudmmorexka ONLINE: UYepenoser: UI'Y
n. MIPOKATKU URL: ; Mockaa:
KoskeBHHKOBa http://biblioclub.ru/index.php?page=book&id= TemIoTexHuK,
434761 2013
J12.14 10.B. T'opoxos, OCHOBHI Yausepcurerckas oudmmorexka ONLINE: Kpacuosipcek :
B.T. MIPOEKTHPOBAHUS URL: Cubnpckuit
[lepkyHOB, TIPOIECCOB http://biblioclub.ru/index.php?page=book&id= (benepanbHbIi
H.H. HETPEPEIBHOTO 364049 YHHUBEPCHTET,
JIOBXKEHKO 1 TIPECCOBAHUS 2013
Ip. METaIoB
6.1.3 MeTtoauyeckue MaTepHaJbl
O6o3Haue ABTOpBI, 3ariaBue buoanoreka H3partenanbcTBO,
HHUe COCTABHTEJIH rojt
J13.1 O.N. OCHOBBI CTHU HUTY «MUCHUC» Crappiii Ockoin:
Manaxosa, METaJITypruyecK CTU HUTY
A.B. Ca3zoHoB oro «MUCHUC»,
TIPOM3BOJICTBA 2012
MerTon.
YKa3aHus 1o
BBIITOJTHEHHIO
JIOM. 3aIaHMs
IUISL CTYZICHTOB
OakanmaBpraTa
no Hamp. 150400
J13.2 O.1. OCHOBBI CTU HUTY «MUCHUCH Crapsriit Ockout:
Manaxoga, METAJUTypru4ecK CTU HUTY
A.B. Ca3oHoB oro «MUCHUC»,
TIPOU3BOJICTBA 2012
Y4e6Ho-
METOIUYECKOE
nocooue K
MPaKTHYECKUM
3aHATHUAM JIs1
CTYJICHTOB
OaxanmaBpuaTa
o Hamp. 150400
J133 CwmupnoB E.H., | Meramtyprudec CTU HUTY «MUCHC» Crapsrii Ocko:
Cxisip B.A. KHe TEXHOJIOTUHU CTU HUTY
(uacts II) / «MUCHUC»,
OcHOBBI 2017
HPOLIECCOB
006paboTku
METaIoB
JIaBJICHUEM.
JlaGopaTtopHsIit
NIPAKTUKYM
J13.4 CwmupnoB E.H., | Meramryprudec CTU HUTY «MUCHC» Crapprii Ocko:
Cxkisip B.A. KHE TEXHOJIOTUHU CTU HUTY
(gacTs II) / «MUCHUCy,
OcCHOBBI 2017
MPOLIECCOB
0b6paboTku
METaIoB
JIABJICHUEM.
Mertoaunueckue
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yKa3aHU 110
BEITIOJTHEHHIO
JIOMAIITHETO
3a/1aHAs

6.2. IlepeueHb pecypcoB HHGPOPMAIHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH «AHTepHET»

91 IMpoussoctro okatkimed [poxykims Merauonnsect https://www.youtube.com/watch?v=j8pkNcuo09E
22 IIpoussoacreo arJoMepanoHHON H JIOMEHHOHI pyasl \ Iponykuus Merannonssect
https://www.youtube.com/watch?v=7u5LosXx6GM
33 OCHOBBI KUCJIOPOIHO KOHBEPTEPHOTO Tpou3Bo/icTBa https://www. youtube.com/watch?v=A0ZFX1g9Wv8
D4 VYueOHblii Tpenaxep «O0padoTka cramu Ha ATTK» https://www.youtube.com/watch?v=kBzNg3hLydo
25 O06opyioBaHUE M YCTPOMCTBA JUIsSl Pa3UBKHU cTayu https:// www.youtube.com/watch?v=clAst.3309s
D6 XosoiHast IPOKATKA JIMCTA M COPTOBas Ipokatka https://www.youtube.com/watch?v=BXb-XkHY 10Q
27 MeToxpl mopomkoBoi MeTaurypruu https://www.youtube.com/watch?v=wH 9nyVgsU4
D8 O06paboTka MeTayuIoB MaBieHueM https://www.youtube.com/watch?v=46moDEH34C4
29 Bosodenne mpoBoJIOKH, BOJIOYMIBHBIE CTAaHHI https://www.prostanki.com/video/41e8a2ec17e894a2626f
210 [Tpon3BOACTBO X0JIOTHOAEPOPMHUPOBAHHBIX TPYO https://www.youtube.com/watch?v=MzB7fbvGowl
211 [Ipou3BOACTBO aIFOMUHIEBOTO IIPOKATa
https://www.youtube.com/watch?v=-05guHtDz 7k
212 [Ipomecch mpokaTKu
https://www.youtube.com/watch?v=F6K5S_cLr1l
213 TexHoOTHs MPOKATHOTO Mpou3BoacTBa https://www.youtube.com/watch?v=hmmY UH-ESA
6.3 [lepevyeHb MPOrPaMMHOTO 00ecTieYeHus
mi MS Windows
112 MS Office
I13 Kaspersky Endpoint Security asst 6usneca.
6.4. IlepeyeHp HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM H MPOecCHOHAJIBbHBIX 023 TaHHBIX
IToxHOTEKCTOBBIE pOCCHiiCKHE HAYTHBIE )KypHAJIbI U CTAaThU:
ni - Hayunas snexrponnas oubmmorexa eLIBRARY https://elibrary.ru/
nz2 - [lomHOTEKCTOBBIE AETOBBIC MyONMMKaMy HHPOPMATreHTCTB U MPECCHI 10 53 oTpacisM
https://polpred.com/news
Wuoctpanubie 6a3b1 qanHbix (noctyn ¢ [P agpecos MUCHUC):
n3 - aHanMTHYecKas 0a3a (mHaeKchl nutuposanust) Web of Science https://apps.webofknowledge.com
U4 - aHaJMTHYecKas 0a3a (MHICKCHI LUTHPOBaHus) Scopus https://www.scopus.com/
ns - HaykomeTpuueckas cuctema InCites https://apps.webofknowledge.com
6 - HayuHble XXypHaubl u3zarenbcTa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
7.1 Ayautopusi Ne 306
JlaGopaTopusi MOJIETUPOBaHKS METALTYPIMYECKUX MPOLECCOB M MHYOPMALIMOHHBIX TEXHOJIOTUI
IlepeyeHp 0CHOBHOTO 000pYyIOBaHMUS, YI€OHO-HATIIATHBIX TOCOOHI:
KOMILIEKT Y9eOHOH MeOenu Ha 25 mocaqoYHbIX MecCT,
pabouas cranmusa Core 13-4130,
pabouas cranmms HP Z420,
npoexTop 1t npezeHTanuit Acer X1111 DLP Projector QSV 1032.
7.2 Aynuropus Ne 47
CrajennaBujbHas Jadopatopust
IlepeyeHs 0cHOBHOTO 000pYyIOBaHMUS, YI€OHO-HATIIATHBIX TOCOOMI:
CTaH IPOKATHBIN JTab0PaTOPHBIH,
IKCIIEPUMEHTAJIbHASl YCTAaHOBKA «MOJIeNIb M3yUeHHs TUIPOANHAMHUKY B IPOMEKYTOUYHOM KOBILIEY,
MOpTaTHBHAsI MHIYKIUOHHAs IU1aBwibHas neub GW ME-35KW,
meyr TaMmaHa,
naboparopnas ycranoBka DI,
7.3 IMomenenue 1Jisi CaMOCTOSATEILHOM PadoThI 00yUaIOIIMXCSI

Aynurtopus Ne 306

JlabopaTopust MOJCTUPOBAHUS METAJLUTYPTHICCKHUX MPOILECCOB ¥ MH(POPMAIIMOHHBIX TEXHOJIOTHIA
[lepedenb ocHOBHOTO 000pyAOBaHUS, y4eOHO-HATIISTHBIX TTOCOOMIL:

KOMIUICKT Y9eOHOH MeOenu Ha 25 mocaqoYHbIX MeCT,

pabouas cranmus Core 13-4130,

pabouas cranmms HP Z420,
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https://www.youtube.com/watch?v=kBzNg3hLydo

npoektop s npeseHtanuid Acer X1111 DLP Projector QSV 1032.
B momemenun U1 caMOCTOSITENIBHON paboThl 00yJarOIINXCsl NMEETCsl TTOAKIIoUeHNE K ceTn «HTepHe™
Y JOCTYT B 3JIEKTPOHHYIO HH()OPMannOHHO-00pa30BaTENbHYIO CpEly OpraHU3aIHH.

8. METOANYECKHE YKA3AHMSA VIS OBYYAKOIIMUXCS IO N3YYEHWIO JUCIUITJINHBI

J1s1 ycTiemHOTo OCBOCHUS JUCHUILIHHBL « MeTalTypruiecKie TEXHOJIOTHI» 00ydaroIIeMycsl HEOOXOINMO:

— Tlocemats Bce BUABI 3aHATUMN.

—  CBOEBpEMEHHO 3apETHCTPUPOBATHCA HA PEKOMEHIOBAHHBIE AJICKTPOHHBIE PECYPCHI.

—  IIpu BOBHUKHOBEHMH JTFOOBIX BOIIPOCOB 10 COACPKAHMIO Kypca M OPTaHn3aluu paboThl CBOEBPEMEHHO
oOpamaTbcs K MPenogaBaTeto (B 4achl OYHBIX KOHCYIbTanui, uepe3 MS Teams i LMS Canvas (mpukas
HUTY «MUCHUC» Ne 3870.8. ot 05.06.2018 1. «O nmpumenenun B yueoHoM mporecce DMOC)).

—  OrueTsl 110 TPaKTHIECKUM paboTaM U JOMalIHEe 3aaHie PEKOMEH/yeTCs BBIIIOIHATh C HCIOIb30BaHneM MS
Office, nomyckaeTcsi BBIIOIHATE B PYKOTIMCHOM BUJIE.

—  AKTHUBHO paboTaTh ¢ Hay4YHbIMH 0azamu B ceTi MHTepHeT.

— KauecTBeHHOE OCBOEHHE NUCHUILUIMHBI BO3MOXKHO TOJIBKO NPH CUCTEMATHUECKON CaMOCTOSITeIbHOM padoTe, uTo
MOJEPKUBAETCS CUCTEMOM TEKYLIEH aTTeCTally.

[Tpn m3ygennn qucuuIHabl «MeTaTypruiecKiue TEXHOIOTHUI» HEOOXO0IMMO HCIIONb30BaTh CIICIYOIINE

METOJMUYECKHE YKa3aHus, paspaboTaHHbIe Ha Kadeape MeTautypruu u MerauiosefeHust um. C.I1. Yraposoii u

PEKOMEHIOBAHHBIE K UCTIOIb30BAHHIO B YI€OHOM IIpOIIECCE:

- Metauryprudeckie TEXHOJIIOTHA MeToA. yKa3aHHMs 110 BEIOJHEHHUIO IOM. 3aJaHus U1 CTYACHTOB OakajlaBpHara o

Hanp. 22.03.02 1 13.03.01. ABtopsl: O.1. ManaxoBa, A.B. Ca30HOB;

- Merautypruyeckue TeXHOJIOTHH Y 4e0HO-METOANYECKOe II0CO0Ue K NPaKTHIECKUM 3aHATHSAM JUIS CTYJICHTOB

GakanaBpuata o Hamp. 22.03.02 u 13.03.01. ABTops: O.U. Manaxosa, A.B. Ca30oHOB;

- Cmupuos E.H., Cxisip B.A. Metannyprudeckue Texaooruu (OCHOBBI 00pabOTKH METAJUIOB IABJICHHEM): KOHCIICKT

nexiui. Ctapeiit Ockon 2020 r.- 78 c.

- Meroauueckne yKa3aHusl JUisl IPAKTUUECKUX 3aHATHH 10 Kypey “MeTamrypruueckue TexHooruu (dacts I1)/

OCHOBBI IIPOIIECCOB 00PaOOTKH METAJUIOB JaBJIeHHEeM  JJIs CTYICHTOB OakanaBpuaTa o HampasieHusm: 22.03.02 —

Mertannyprus (MeTauryprust 4epHBIX METa/UIOB, TeIUIOTeXHIKA METALTYPIHIEeCKUX nporeccoB, O6paboTka MeTaioB

1 criaBoB gaBieHueM), 13.03.01 - Termosnepreruka u termorexauka ([IpomemmuieHHas TemmosHepreruka) / Cocras.

Cwmupaos E.H., Cxisap B.A.— Crapsriit Ockon: CTU HUTY MUCHUC, 2020. — 61 c.

- CmupaoB E.H., benesutun B.A. Cxisip B.A., Kucune B.B., TexH010THsI KOHCTPYKLHMOHHBIX MaTE€pPHAJIOB:

MPOU3BOJICTBO TOPSIYEKATAHBIX OJIFOMOB M COPTOBBIX 3ar0TOBOK: yueOHoe nocodue. Yensounck: M3a-so Yemnsto. roc.

nez. yH-Ta, 2016.

- CmupnoB E.H., Beneputun B.A., CyBopoB A. TexXHOJIOTHS KOHCTPYKIIHOHHBIX MaTePHAIOB: 00pabOTKa METaJIIOB

JaBjieHueM: yueOHoe nocodue. Yensounck: Mzn-so Yensod. roc. nen. yH-ta, 2016
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