


MUHUCTEPCTBO HAYKH U BBICLIEI'O OBPA3OBAHMSI
POCCUMCKO ®EJEPALIMN

DenepanbHOE rOCyIapCTBEHHOE OI0UKETHOE 00pa30BaTEIbHOE YIPEKICHHE
BBICIIEr0 00pa3oBaHMs

«MarHuTOoropcKui rocy1apCTBEHHBIN TEXHUIECKUH YHUBEpcHTeT HM. .M.

Hocosa»

PABOYAS TIPOTPAMMA JTUCHUIIJIMHBI (MO Y JIST)

TEXHOJIOTHA METH3HOI'O IIPOHU3BO/ICTBA

HampaBiieHue moaroToBKH (CIeHaIBHOCTE )
27.03.01 CrangapTu3anus 1 METPOJIOTUS

HampaBneHHOCTS (PO HIIB/CIEHAIN3ALHS) TPOTPAMMEI
CraHapTr3anus, MEHEUKMEHT H KOHTPOJIb KauecTBa

VYpoBens Beicniero 00pa3oBaHus - 6aKkaraBpHaT

®dopma 00ydeHus
3a04Hast

HuctuTyT/ Qakynprer MHCTHUTYT €CTECTBO3HAHHS M CTAHIAPTU3AIUH
Kadenpa TexHonoruu, cepTu(UKALUHI U CEPBUCA aBTOMOOHIIECH

Kypc 4

MaruuToropck
2025 ron



Pa6ouas mporpamma cocrapnena Ha ocaose ®T'OC BO - GakamaBpuar 1o
HampaBIeHHIo noarotoBku 27.03.01 CranmapTusanus u MeTposorus (npukas Muno6pHayKH
Poccun ot 07.08.2020 1. Ne 901)
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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cy>kaeHa U ogoopeHa i peanuzauuu B 2026 - 2027
yueOHOM rojy Ha 3aceqanuu Kadeapsl TexHonoruu, cepTudukanuy u ceppuca

[Ipotokon ot 20 . No
3aB. kadenpoii N.10. Me3un

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsainuu B 2027 - 2028
yueOHOM rojy Ha 3aceqanuu Kadeapsl TexHonoruu, cepTudukanuu u ceppuca

ITporokon ot 20 . Ne
3aB. kadeapoii N.1O. Me3un

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2028 - 2029
y4eOHOM Toy Ha 3acenaHuu kapeapbl TeXHOIOrHH, cepTUPHUKALUHI U CEPBHCA

[Iporokonm ot 20 r. No
3aB. kadeapoit N.1O. Me3un

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM rojy Ha 3aceqaHuu Kadeapsl TexHoaoruu, cepTuduKanuy u cepBrca

[Iporokonm ot 20 . No
3aB. kadeapoii N.1O. Me3un

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3acenanuu Kadeapsl TeXHOIOruu, cepTuuKaluy U cepBuca

[Iporokonm ot 20 r. No
3aB. xadenpoit N.1O. Me3un




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enpr0 OCBOEHUS NUCUUILTAHBI « TE€XHOIOTUS METU3HOTO TPOU3BOJICTBAY SBIIAECTCS
(hopMHUpPOBaHKE Y CTYICHTOB 3HAHUH O COBPEMEHHBIX METAJLTYPTHUECKHUX
TEXHOJIOTHSX IPOM3BOJICTBA PA3IUYHBIX BUOB METAIUION3ICTUH, () yHKIIMOHUPOBAHUHT
TEXHUYECKUX OOBEKTOB M TEXHOJIOTMYECKUX CHCTEM B II€XaX METHU3HOIO Mepesiea, a TakkKe
HEO0OXOIMMBIX 3HAHUU W MPEJICTABICHUA O HOPMATHBHON U TEXHUYECKOW JOKYMEHTAIIHH,
HaIMpaBJICHHBIX Ha o0ecrieueHne MnpodeccuoHaIbHOTO YPOBHSI MOATOTOBKH CTYACHTOB TIO
HanpasieHuto CTaHaapTU3anus 1 METPOJIOTHS.

3amaun 3ydeHus JUCHUIUIMHBI: CTYACHT JODKCH MOJYyYUTh 0011Iee MpeACTaBICHUE O
COPTAMEHTE METU3HOM NPOJYKLIMU U COBPEMEHHOM COCTOSIHUM TEXHOJOTUH IPOU3BOJICTBA
METAJIONPOIYKITUH (TIPOBOJIOKHU M KAIMOPOBAHHOW CTAJIH, CTATLHBIX KAHATOB,
METaJUTMYECKUX CETOK, CTATbHOM JICHTBI, KPETISKHBIX U3/ICIIHH ), U3yYUTh BIUSHUE OCHOBHBIX
TEXHOJIOTHYECKUX (PaKTOPOB HA CBOMCTBA M KAYECTBO MPOIYKITUH C IIEJIbI0 BEIOOpA
ONTUMAJIBHBIX TEXHOJOTUYECKUX PEIICHUMN.

2 MecTo JUCUMILIIMHBI (MOIYJIS]) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Juctuninza TexHonorus METU3HOrO MPOU3BOJICTBA BXOJUT B YAaCTh Y4EOHOT0 IUIaHa
bopmMHEpyeMyI0 ydacTHHKaMH 00pa30BaTEIbHBIX OTHOIICHUH 00pa30BaTeIbHOM MPOTPaMMBbI.

Jis n3y4eHus JUCUUIUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIAICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTAaTe U3YUEHUS TUCLMILIMH/ IPAKTUK:

KBanumerpus

O6opynoBaHue U TEXHOJIOTMYECKasi TOYHOCTD MTPOU3BO/ICTBA METAJUIOU3ICIIHIA

[Tpon3BoCTBEHHAS-TEXHOIOTHYECKAs! (IPOU3BOICTBEHHO-TEXHOIOTUIECKAS)
MPaKTHKA

TexHONOTHsI MPON3BOICTBA METAIIIONPOAYKIIUT

Cranpapruzamus

OCHOBBI METAITYPTUYECKOTO POU3BOCTBA

3HaHus (yMEHUs, BIIAJICHUS ), TOTyYCHHBIC TP U3YYSCHUH JAHHOW TUCIUTUIAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI TUCIUTUTHH/TIPAKTHK:

[ToaroToBka K caave u cada rocyJapCTBEHHOTO SK3aMeHa

[IpoekTHast neATENIbHOCTD

Opranu3anys ¥ TEXHOJIOTUsl KOHTPOJISI KauecTBa

OrneHka COOTBETCTBUS

[ToaroToBka K mporeype 3aluThl U MpoLeaypa 3alluThl BBITYCKHOMN
KBaJIM(UKAIIMOHHON pabOThI

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJibTaThl 00y4eHust

B pe3ynbraTe ocBOGHUS TUCHMITIHHBI (MOIYs) «TeXHOIOTUS METU3HOTO
MIPOU3BO/ICTBAY O0yUarOIIUICS TOJIKEH 001a1aTh CIEAYIOUIMMUA KOMITETEHIUSMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

I1K-1 CriocobeH opraHu30BBIBaTh MEPOIIPUATHUS IO POBEIEHUIO UCIIBITAHUHI U KOHTPOJIIO
KAauecTBa HAa BCEX CTAUSAX MPOM3BOACTBEHHOTO Mpoliecca

I1K-1.1 AHaJIM3UPYET COCTOSHUE KAUECTBA HA TPOU3BOJICTBE

I1K-1.2 OpraHusyeT ¥ IPOBOJUT UCIIBITAHUS MIPOAYKIIUH HA BCEX CTAIMIX
IIPOM3BOJICTBEHHOTO ITpolecca

I1K-1.3 OpranuzyeT U NpOBOAUT KOHTPOJIb KAUECTBA HA BCEX CTAAMSIX

IMPON3BOJACTBCHHOTI'O ITPOLIECCa




4. CTpyKTYypa, 00bEM U coaepkaHue TUCHHUILINHBI (MOLYJIs1)

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eauHull 180 akas. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 12,9 akaz. 4acos:
— ayauTopHas — 10 akaj. 4acos;
— BHeayIMTOpHas — 2,9 akaj. 4acos;

— camocTosTeNnbHas pabota — 158,4 akaj. yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. vac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

®dopMma aTTecTalui - IK3aMEH

AynutopHas g
KOHTaKTHas paboTa Z = dopma TeKyIero
SRS
B aKaJl. 4acax 5] Bu KOHTPOJIS
Paznen/ Tema 2, ( A ) S A N P Kon
> 3 © | caMOCTOATEeNbHOM | yCIeBaeMOCTH U
JIACIMTUTHHBI = E = . | xommerenuumn
g & paboThI MIPOMEKYTOUHOH
nmab. | mpakT. QS
Tlek. P z'S aTTeCTaIuu
3aH. 3aH. | O &
1. OcHOBHBIE BU/IBI METH3HOM
TPOIYKIIHA
CaMOCTOSITEEHOE
n3ydeHue
eOHOH 1
1.1 CoprameHr u i N
N Hay4HOU . TIK-1.1, TIK-
Ha3HAYeHHE METU3HOU 4 0,5 10 YCTHBIN OIPOC,
JIUTEPATYPHI, 1.2, TIK-1.3
TPOYKIHU cobecenoBaHNe
MOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO
HWroro no pazaeny 0,5 10
2. ITpon3BOACTBO POBOJIOKH
CaMOCTOSITENEHOE
n3ydeHue
2.1 CopTraMeHT 1 Ka4yecTBO YICHY
TPOBOJIOYHON TPOTYKIIUH y1ebHoi
P POILYKIUH. Hay4YHOMU YCTHBIH OIpoc, TIK-1.1, TTK-
XapakTepucTuka u 1 14
JIUTEPATYPHI, cobecenoBaHue 1.2, TIK-1.3
0COOEHHOCTH TIpoIiecca
MOJITOTOBKA K
BOJIOUEHHSI IPOM3BOICTBA.
MPaKTUYECKOMY
3aHATHIO,
CaMOCTOSITENBHOE
U3y4YeHHE
yueOHO u
2.2 Karanka s 4 05 14 Hay4YHOU YCTHBIH OIpocC, IIK-1.1, TIK-
IPOU3BOJICTBA IPOBOJIOKU. ' JIUTEPaTypBHl, cobeceoBaHUE 1.2,TIK-1.3
MOJIrOTOBKA K
MPaKTUYECKOMY
3aHATHIO
CaMOCTOSITENBEHOE
U3y4YCHHE
4eOHOU U .
2.3 [NoaroToBKa KaTaHKH K y . YCTHBIH OIpoc, TIK-1.1, TIK-
0,5 14 HAYYHOM
BOJIOYEHHIO. cobecenoBanue 1.2, TIK-1.3
JIUTEPATYPHI,
MOJIrOTOBKA K
MPaKTUYECKOMY




3AHATHIO

CaMOCTOSITETTbHOE
n3yveHune
2.4 Tepmuueckast o6paboTka yqe6H01/1V1/1 .
MeTaJuia MU IPOU3BOJICTBE 0,5 18 HayHHom ychHH onpoc, TIK-1.1, 1'1[I§-
HpOBOIOKH JIUTEPaTypPHl, cobecemoBanue 1.2, TIK-1.
MIOJTOTOBKA K
KOHTPOJIBHON
pabote
CaMOCTOSITETbHOE
n3yvdeHue
2.5 TunoBbie yueOHOM U
TEXHOJIOTHYECKHE TPOIECCHI 18 HayJHOU YCTHBIH OIpoc, TIK-1.1, TIK-
MPOM3BOICTBA MPOBOJIOKH JIUTEPATYPHI, cobeceoBaHue 1.2, TIK-1.3
Pa3IM4YHOrO Ha3HAUCHHS MIOJITOTOBKA K
KOHTPOJILHOU
pabote
CaMOCTOSITETTbHOE
n3yJdeHune
2.6 Bugp! 6paka # KOHTPOIIb yqe6Honun N
KAYCCTBa IPOBOJIOHOM 05 10 Hay4YHOU YCTHBIH OIpOC, IIK-1.1, TIK-
N —— JIUTEPATYPBI, cobece0BaHUE 1.2,1IK-1.3
HOATOTOBKA K
IPaKTUYECKOMY
3aHATUIO,
Hroro no pazneny 1 88
3. [Ipon3BOACTBO CTANBHBIX
KaHATOB
CaMOCTOSITETTbHOE
n3yJdeHne
3.1 CoprameHr. yueOHOM U
Marepuansl, mpuMeHsIeMbIi 05 18 HayqIHOU YCTHBIH OIpoC, TIK-1.1, TIK-
TIPY TIPOM3BO/ICTBE ' JIUTEPATYPHI, cobeceoBaHKe 1.2, TIK-1.3
CTaJBHBIX KAaHATOB MIOJTOTOBKA K
MIPaKTHIECKOMY
3aHATHIO
CaMOCTOSITETTbEHOE
n3yveHue
3.2 TexHonoruueckue yqeGHOHVH .
0COBEHHOCTH U3rOTOBJIEHHUS 0,5 10 HayHHou YCTHbII OTpOc, TIK-1.1, TTK-
KAHATOB JUTEPaTypPHI, cobecemoBanue 1.2, IK-1.3
MOJTOTOBKA K
IPaKTUYECKOMY
3aHATHIO
HWroro no pasaeny 1 28
4. IIpou3BOICTBO METATTNYECKUX
CEeTOK
CaMOCTOSITETbHOE
HU3y4YeHUe
y4eOHOi u
4.1 CopTraMeHT CETOK U UX 05 10 Hay4YHOU YCTHBIH OIpoc, IK-1.1, TIK-
Ka4yecTBO. ' JIUTEPATYPBI, cobecenoBaHNe 1.2,TIK-1.3
IIOArOTOBKA K
HPaKTUIECKOMY
3aHATHIO
CaMOCTOSITEIIbHOE
U3yveHHe
4.2 TexHomorus 05 10 yaeOHOU 1 YCTHBIH OIpoc, TIK-1.1, TIK-
TIPOU3BOJICTBA CETOK ' HayqHOU cobecemoBanue 1.2, TIK-1.3
JIUTEPATYPHI,

IOATOTOBKA K




MIPaKTU4CCKOMY

3aHSITHIO
Hroro no pazzneny 1 20
5. IIpon3BOACTBO KpEMeKHbBIX
W3

CaMOCTOATEIbHOE

n3yveHune
5.1 UsroroBnenue yueOHOM U
KpENeKHbIX U3IeNuit 6 HayJHOU YCTHBIH OIpoc, TIK-1.1, TIK-
XOJIOJHOM TUIACTHYECKO# JIUTEPATYPHI, cobeceoBaHMe 1.2, TIK-1.3
nedopmareit MOJITOTOBKA K

MIPAaKTHIECKOMY
3aHATHIO
CaMOCTOSITETbHOE

n3yvdeHune
5.2 UsroroBnenue yueOHOM U
KpENeKHbIX U3eNnit 05 6.4 HayJHOU YCTHBIH OIpoc, TIK-1.1, TIK-
ropsueii mIacTuIecKoi ' ! JIUTEPATYPHI, cobeceoBaHKe 1.2, TIK-1.3
nedopmareit MOJITOTOBKA K

MIPaKTHIECKOMY

3aHATHIO
HWroro no pazaeny 0,5 12,4
6. Dx3ameH

IToaroroBka k TIK-1.1, TIK-

6.1 Dx3ameH Omnpoc 2

JK3aMeHY P 1.2, TIK-1.3
HUroro o pazneny
Hrtoro 3a cemecTp 4 158,4 9K3aMeH
Hroro no aucuuruinye 4 158,4 DK3aMeH




5 Ob6pa3oBaTe/ibHbIE TEXHOJIOTHH

C nenplo peanu3anuy KOMIETEHTHOCTHOTO OX0/1a, a TaKxkKe (POPMUPOBAHMS U
pa3BUTH IPO(ECCHOHATIBHBIX HaBBIKOB 00YUaIOIIHUXCS pEalIu3yI0TCs CIEAYIOIINE CPEACTBa,
CIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

- U3y4EHHE TEOPETUUECKOr0 MaTeprasa JUCHUIUIMHBI Ha JIEKLIHUAX C UCII0JIb30BAHUEM
KOMIIBIOTEPHBIX U ITPE3EHTALIMOHHBIX TEXHOJIOTU;

- CaMOCTOSTENIBHOE U3YUYEHUE TEOPETUUECKOTO MaTepuaia JUCLIUILIMHEL C
MCTOJIb30BAHUEM METOMYECKUX Pa3padOTOK, CeHAIbHON y4eOHOH 1 HayqHOH
JIUTEPATYpHI;

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B NIPENOAaBaHUM JUCLUIUIMHBI HCIOIb3YIOTCS TPAJAULIMOHHAS
Y MOJlyJIbHO — KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jlekuu ¥ MPaKTHYECKUE 3aHATUS TIPOXOIAT B TPAIUIIMOHHON opme ¢
KOJJICKTUBHBIM 00CYKJICHHEM KaKOro-I11u00 BOIpoca, Mpo0IeMbl UM COTIOCTABICHUN
uHbopMaluu, Uaei, MHeHUH, npeanoxeHuid. [Ipu 3ToM 1ienu 1ucKyccuu TECHO CBS3aHBbI €
TEMOM NPOBOJUMBIX 3aHATUHN. Takke MpesycMaTpUBaOTCS JIEKIIMA-KOHCYJIBTALUH 110
Marepuanam MpOoU3BOJACTBEHHOM IPAKTUKU U TEMATUKE MPpeACTosero BeinoiaHenus BKP.

CamocrosiTenpHas paboTa 00yJaronMXxcs J0DKHA OBITh HAaIllpaBlieHa Ha 3aKPETICHNE
TEOPETUUYECKOr0 MaTepuasa, U3JI0)KEHHOI O IIPETo1aBaTesieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOATEIbHOE U3YUYECHUE, HA IOATOTOBKY K IPAKTUYECKUM 3aHATHIM,
IIOATOTOBKY K IIPOMEXKYTOUYHOM aTTECTALUH.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAlul
[IpencraBieHsl B MIPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHHre TUCIUIITTUHBI

a) OcHoBHas1 IMTEpPaTYpA:

1. Xaputonos, B. A. IIpon3BoACTBO BOJIOYEHHUEM ITPOBOJIOKH U3 HU3KOYTJIEPOIAUCTBIX
MapoK CTaJlM : IPOEKTUPOBAHKE, TEXHOJIOTHSI, 000pyA0BaHueE : yueOHoe nocodue / B. A.
Xapuronos, M. B. 3aiinieBa ; MI'TVY, [kad. MMT]. - Marautoropck, 2011. - 167 c. : un.,
tabi., cxemsl. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3177 (nata
obpamienusi: 03.04.2025). - MakpooOBbeKT. - TeKCT : 3JEKTPOHHBIH.

2. XaputoHoB, B. A. IIpou3BoJCTBO METU3HBIX U3AEINUNA, UCTOPUS PA3BUTHUA :
yuebHoe nmocodue / B. A. Xapuronos, U. I'. lyoun ; MI'TY, xad. MuMT. - MarauTtoropck,
2010. - 91 c. : ma. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1833
(nata obOpamenus: 03.04.2025). - MakpooObeKT. - TekcT : 31eKTpoHHbIH. - CBeieHus
nocrymabl Takke Ha CD-ROM

3. XapuroHos, B. A. CtaypHble KaHaThl: KOHCTPYKIUS, Ki1accuuKaus,
pUMeHeHue : yuebHoe nocodbue [ams By3oB] / B. A. Xapurtonos, M. 0. YcaHos ;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. Hocosa. - Maraurtoropck : MI'TY um. T
. Hocoga, 2020. - 1 CD-ROM. - ISBN 978-5-9967-1802-3. - 3arx. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2621 (nata obparieHus:
03.04.2025). - MakpooOBeKT. - TeKcT : aeKTpoHHBIN. - CBeIeHHs AOCTYIHBI Takke Ha CD-
ROM.

4. XaputoHoB, B. A. TexHnonorust u 000pyJ0BaHue JUIsl TPOU3BOICTBA CTATBHBIX



https://host.megaprolib.net/MP0109/Download/MObject/3177
https://host.megaprolib.net/MP0109/Download/MObject/1833
https://host.megaprolib.net/MP0109/Download/MObject/2621

KaHaToB : yueOHoe rmocobue [mist By30B] / B. A. Xapuronos, M. FO. YcaHoB ;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. Hocosa. - Marauroropck : MI'TY um. T
. Hocoga, 2020. - 1 CD-ROM. - ISBN 978-5-9967-1802-0. - 3ara. ¢ Tuty. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2622 (marta obpamicHus:
03.04.2025). - MakpooOBeKT. - TeKcT : 37eKTpoHHBIH. - CBeeHHs JOCTYIHBI Takxke Ha CD-
ROM.

5. lly6un, U. I'. OcHOBBI Ipo1iecca BOJIOYECHHUS 1 BOJIOUMIIBHBIE CTAHBI ;| yaeOHOe
nocobue / U. I'. llly6un ; MI'TY. - Marauroropck : MI'TY, 2018. - 1 21eKTpOH. ONT. JUCK
(CD-ROM). - 3arm. ¢ tuty:. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2303 (marta obpamicHus:
03.04.2025). - MakpooOBeKT. - TekcT : aeKTpoHHBIN. - CBeleHHs OCTYIHBI Takke Ha CD-
ROM.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. OCHOBBI METAJUTYPTUYECKOT0 MPOU3BOICTBA : yueOHHK / B. A. burees, K. H.
Bnosun, B. M. Konokounbies [u ap.] ; mox obmieit pexaknueit B. M. Konokonbiesa. — 2-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 616 c. — ISBN 978-5-8114-4960-6. —
Tekcr : anexkTpoHHbIH // JlaHb : 2eKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/129223 (marta oOpamenus: 03.04.2025). — Pexxum nocrymna: amis
aBTOpU3. MOJIL30BATENECH.

2. Metponoruyeckoe o0ecredeHne MpOou3BOICTBA B MAIIMHOCTPOCHUH : YICOHHK /
B.A. Tumupszes, A.I'. Cxuptnanze, C.H. Imutpues, U.I'. Epmo-Ba. — Mocksa : UHOPA-
M, 2021. — 259 c. + Jlon. marepuainsl [DneKTpoHHbIN pecypc]. — (Boicmee oOpa3zoBanue:
bakanaspuar). — DOI 10.12737/19001. - ISBN 978-5-16-010916-9. - TekcT : 37€KTPOHHBIIA.
- URL: https://znanium.com/catalog/product/1229453 (nara obpamenus: 07.06.2021). —
Pexxum octyma: 1o noamnucke.

3. XapuroHos, B. A. IIpon3BoACTBO METU3HBIX U3/EIUNA, HICTOPHS PA3BUTHUA :
yuebHoe nocobue / B. A. Xapuronos, U. I'. lllyoun ; MI'TY, xap. MuMT. - Marautoropck,
2010. - 91 c. : m. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1833
(mara obpamenus: 03.04.2025). - MakpooObeKT. - TeKCT : 25eKTpOoHHBIH. - CBeAeHUs
noctymabl Takke Ha CD-ROM

4. XaputoHos, B. A. [Ipon3BoICTBO BOJOYEHHEM MMPOBOJIOKH U3 HU3KOYTIIEPOTUCTHIX
MapoK CTaJM : IPOEKTHUPOBAHUE, TEXHOJIOTUs, 000pyioBaHMe : yueOHoe mocodue / B. A.
Xaputonos, M. B. 3aiiiiea ; MI'TVY, [kad. MMT]. - Marautoropck, 2011. - 167 c. : un.,
tabi., cxemsl. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3177 (mara
obpamienus: 03.04.2025). - MakpooOBeKT. - TeKcT : 371eKTPOHHBIH.
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B) MeToauuyecKue yKazaHus:
[Tpunosxxenue 1

r) [Iporpammuoe odecnneuenue u UHTepHer-pecypcebi:
IIporpammHoe obecnevyenune

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UU

MS Office 20071, 135 or 17.09.2007 Geccpouno
Professional
7Zip cB00OOIHO pactpocTpansemoe [10 06eccpouHO
Bpaysep Yandex [cBobGomHo pactpoctpansemoe [10 OeccpouHO
AdobeReader cB00OIHO pactpocTpansemoe I[10 OeccpouHo
LibreOffice cB00OIHO pactpoctpansemoe I[10 OeccpouHo

IpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanme kypca CchplIIKa

HannonansHas nHGOpMamoHHO-aHATUTHYECKAS URL:
cuctema — Poccuiickuii nuaeke HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp
denepanbHOE rOCYIAPCTBEHHOE OO KETHOE
yupexaenue «DenepanbHbIil HHCTHTYT URL: http://www1.fips.ru/

MIPOMBIIIUICHHOM COOCTBEHHOCTHY

DneKTpoHHas 0asa rnepuoandeckux u3ganuii East View

Information Services, OOO «MBUC» https:/fdlib.eastview.com/

https://www.rsl.ru/ru/4readers

Poccutiickas ['ocynapctBennas 6udnuoreka. Karanoru
/catalogues/

DnekTpoHHbIe pecypchl oubmmorekun MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCUUIINHBI (MOIYJIs1)

MaTepI/IaJILHO'TeXHI/I‘IGCKOC obecreueHue JUCHUIIIIMHBI BKIIIOYACT!:




1. YueOHast ayuTopust 7S POBEACHUS 3aHITHIA JICKIIMOHHOTO THITA OCHAII[CHA!

- TEXHUYECKAMU CPEICTBAMH OOYUEHUS, CITY KAIlIMMHU JJIs1 TIPEACTABICHUST YIeOHOM
uH(popMaIuu O0IBIION ayTUTOPUN: MYITETUMEANIMHBIMU CPEICTBA XPAHCHUS, TIEpeIaun U
MIPEACTaBICHHS Y4eOHOM HH(POpMAIINH;

- CIIEUAIN3UPOBAHHON MEOEIBIO.

2. YuebOHast ayJUTOpUs JJIsl IIPOBEICHHS MTPAKTUYCCKHUX 3aHITHH OCHAIIICHA:

- TEXHUYECKUMU CPEICTBAMH 00YUEHUS, CITYKALIUMHU JIs1 IPECTaBICHNUS yueOHOM
UHpOpMaIUU OOJIBIION ayTUTOPHH: MYJIbTUMEIUHHBIME CPEICTBA XPAHCHHUS, TIEpeIaun U
npezcTaBieHus yueOHoi nHpopmanuy;

- CHICIMATM3UPOBAHHON MEOEIIBIO.

3. YueOHas ayaquTOpus s TPYIIIOBBIX ¥ MHIUBUIYATbHBIX KOHCYIIBTAIUH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOHN aTTECTAllU OCHAIICHA:

- KOMITBIOTepHO TexHUKOH ¢ makeToM MS Office, ¢ moakIroueHrEeM K CeTH
«IHTEpHET» | € IOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIBHYIO CPEIy
YHUBEPCUTETA;

- CHCIMATM3UPOBAHHON MEOEIIBIO.

4. IlomerieHue st CaMOCTOATENbHON PabOThHI OCHAIIEHO:

- KOMITbIOTepHOM TexHuKou ¢ maketoM MS Office, ¢ moakiIroueHreM K ceTu
«VIHTEpHET» ¥ C IOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIBHYIO CPEILY
VHUBEPCUTETA;

- CHCIMATM3UPOBAHHON MEOEIIbIO.

5. Ilomemenue Uit XpaHEHUs ¥ MPOGUITAKTUIECKOTO 00CITyKUBaHHUS y4eOHOTO
000pyIOBaHUS OCHAILICHO:

- CHIeMATM3UPOBAHHON MEOECIBIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
000pyI0BaHUs;

-MHCTPYMEHTAMH i1 PEMOHTa y4eOHOT0 000py/JOBaHUS;

- mKadamu JJ1s XpaHeHUs] y4eOHO-METOIMYCCKON JIOKYMEHTAIIUU U MaTePUAJIOB.



Ipuioxkenne 1

YuyeOHO-MeToaAnYeCcKoe o0ecIeueHe CAMOCTOATEIbHOM Pa0doThI
CTYy/IECHTOB

[lo pgucoumniMHe npeaycMOTpeHa ayauTopHas M BHEAYAUTOPHAs CaMOCTOSTENIbHAs
paboTa 00yJaromuxcs.

AynutopHas  caMOCTOATelIbHass paboTa  CTYIEHTOB MPEIIoJiaraeT  BBIOJHEHUE
IIPaKTUYECKUX 3aHITHUM.

BueaynutopHass camocrosiTenbHas paboTa OOydYalOIIMXCS OCYIIECTBIISICTCS B BHUJC
U3y4eHHs] JIUTEpaTypbl IO COOTBETCTBYIOLIEMY pa3liely C MpopabOTKoW MaTepuana;
BBITOJIHEHHUE JIOMAIITHETO 33/1aHUsl.

[TpakTuyeckue 3aHATHS

1. IIpoexkTupoBaHre  CXeMbl  TEXHOJOIMUYECKOrOo  Ipouecca Juid  3aJaHHOr0  BHJA
METaJUIONPOIYKIIUU

2. BBIOOp MCXOHOM 3arOTOBKH /ISl ONPEICTICHHOTO BH/IA H3ICIIHIA.

3. CpaBHUTENbHBI aHAIN3 KauecTBa M CBOMCTB MPOAYKIUH MPUMEHUTEIHHO K 3aJaHHBIM
CXeMaM Ipolecca pou3BOICTBA

4. BeIOop criocoba BOJIOUEHUS M pacyeT OCHOBHBIX MApaMETPOB MPOIECCa BOTOUCHHS

5. 3aueTtHoe 3aHsATHE — 2 Yaca.

Bomnpocs! k 3x3aMeny
1o aucuunanHe «TexHoJ10rusa MeTU3HOr0 NPoM3BOACTBAY

1. MeTu3sl: onpeienenrue, OCHOBHbIE BU/Ibl, XapaKTEPUCTHKA, HA3HAYEHHE U 00JacTu
MPUMEHEHHUS.

2. XapakTepucTuka 1 0COOEHHOCTH IMPOIecca BOJOYESHHS.

3. HedhopMarioHHbIE TOKA3aTENIN MPOLIEcca BOJIOYEHUS.

4. Knaccugukanus crnocoooB BOJIOYESHHS.

5. KoHTakTHOE TpeHHE, CMa3Ka U HarpeB MPOBOJIOKU IIPA BOJIOYEHHH.

6. Cunbl 1 HanpsKEHUS NpU BoJIOUYeHUU. [IpenenbHble yClIoBUS BOJIOYEHHUS.

7. I3MeHeHne CBOMCTB MPOBOJIOKH ITPU BOJIOYEHUHU.

8. OCHOBHbIE IPUHIUIIBI TOCTPOEHUS MapIIPYTOB BOJIOUYEHUS CTAJIbHOM MPOBOIOKH. [IpoOHOCTH
nedopMaluu Ipu BOJIOUYEHUH.

9. OcTaTtouHble HaNpsKEHUS B TIPOBOJIOKE.

10. I'pynnel 1 Mapku cTainy, IPUMEHSIEMBIE B IPOBOJIOYHOM IIPOU3BOJICTBE.

11. Karanka a7 BOJIOUEHHUSI CTalIbHOM ITPOBOJIOKH.

12. IToaroToBka NOBEPXHOCTH METaIa K BOJIOYEHMIO.

13. OcHOBHBIE e(EKTHI KAaTaHKH.

14. Xumuyeckue MEeTOIbl yIAJICHUSI OKAJIUHBI.

15. MexaHnn4eckue METOAbI YIAJIECHUS OKAJIUHBI.

16. HaneceHnne moacma3ousIx CJIOEB, HAa MOBEPXHOCTh 3arOTOBOK ITE€PE BOJIOUEHHUEM.
17. Tepmuueckast 00paboTKa MeTaia B IPOBOJIOYHOM IPOU3BOCTBE.

18. OcHOBHBIE BUBI M KIIaCCU(UKALIUS TEPMUUECKON 00pabOTKH.

19. CopTramMeHT U K1acCUpHUKAIMS TPOBOJIOKH.



20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
28.

TunoBast TEXHOJIOTHS MPOU3BOJICTBA MPOBOJIOKU U3 HU3KOYTJIEPOIUCTOM CTaJIH.
MexaHn4ecKkre U TEXHOJIOTMYECKUE UCTIBITAHUS TTPOBOJIOYHON MTPOAYKIIUH.
Bunpl Opaka Ha MpOBOJIOKE.

CopTaMeHT CTaJbHbIX KAaHATOB.

KoHcTpyknuny cranbHbIX KAaHATOB.

TI/IHOBaSI TCEXHOJIOIUSA U3roTOBJICHUS CTAJIBHBIX KaAHATOB.

Buapl MeTaINIMUEeCKNX CETOK.

OCHOBHBIG TCXHOJIOT'UHU HpOI/I3BOI[CTBa CTAJIBHBIX CCTOK.

OCHOBHBIE BUJIbI KPETIC)KHBIX U3ETHUH.

Ncxonnpie MaTepualibl 1151 TPOU3BOJICTBA KPETIEKHBIX U3ETUH.

OCHOBHBIE TEXHOJIOTUHU MTPOU3BOICTBA KPEIIEKHBIX U3/ICITUN XOJI0IHBIM Ae(OPMHUPOBAHUEM

3aroToBOK.

29.

OCHOBHBIE TEXHOJIOTHH ITPOU3BOJICTBA KPEISKHBIX U3/ICIUN TOPAINM Ae(POpMUPOBaHUEM

3aroToBOK.



IIpunoxenne 2

O1neHOYHbIE CPEACTBA 1A MPOBEAECHUA IIPOMEKYTOYHON aTTECTAIH

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu:

Kon
HHIANKATOPA

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUH

O1eHOYHEIE Cpe€acTBa

npouecca

IIK-1: Cnocooen OPraHu30BbLIBATH MEPONPUATHUSA MO IMPOBEACHUIO HCNbITAHUI U KOHTPOJ/II0 KaYeCTBa HAa BCEX CTAAUAX IPOU3BOACTBEHHOI'O

IIK-1.1

AHaNM3UPyeT COCTOSIHUE KayecTBa
Ha MPOU3BOJICTBE

Hepeuenb meopemu4ecKux 60npocoes K sadienty.

IIponsBonacTBo MeTamnyeckux ceTok. CopTaMeHT.

OCHOBHbBIE TEXHOJOIMUYECKHE ONepali MPOM3BOJCTBA TKAHBIX CETOK, PUQIIEHBIX CETOK,
IUIETEHBIX CETOK, IIEIEBbIX CETOK.

[IpousBoacTBo mpoBosoku. Knaccudukanusi.

[Ipon3BoICTBO MPOBOJIOKH U3 HU3KOYIJIEPOJUCTON CTAJIH.

[IpousBoacTBoO Kpenexa. Knaccuduxanms.

N3roToBneHne KPEIe)HBIX U3ACITUH XOJIOAHON TUIACTUICCKON AeopMaIIiei.
IIpou3BosacTBO cTanbHBIX KaHaTOB. HoMeHKIIaTypa U XapakTepucTuKa KaHaToB. McxoqHbIi
MatepHai.

Knaccudukanus u xapakrepucTrka 3J1eKTpOA0B U OPOIIKOBOM MPOBOJIOKH.
[Ipon3BOJACTBO JIEKTPOJOB M MOPOIMIKOBOU IMPOBOJIOKH.

IK-1.2

Opranu3yeT u MpPOBOJUT UCHBITAHUS
MPOAYKIUN CTausAX
IIPOU3BOJCTBEHHOTO IIpoLecca

Ha BCEX

IToka3aTenu kauecTBa METAJUTMUECKUX CETOK. BUIIBI MCTIBITAHMH

[Tokazarenu kayecTBa NPOBOJIOKH. BHUIbI HCTIBITAHUI

[Tokazarenu kauecTBa Kpernexa. Buipl ucrsIranuit

IToxa3aTenu kauecTBa CTAILHBIX KaHATOB. BUABI HCIIBITAHMI

IToka3arenu kadyecTBa NOPOLIKOBOM ITPOBOJIOKU U 3JIEKTPOIOB. Bubl HcnibITaHUI

MK-1.3

Opranusyer U NOPOBOAUT KOHTPOJIb

Ka4dyeCTBa Ha BCECX cTagusiax

MMPOU3BOJACTBCHHOTI'O ITpOLICCCa

KoHTposb kauecTBa METAINIMYECKUX CETOK HA BCEX CTaAMIX MPOU3BOJCTBEHHOIO Mpoliecca
KoHTposb kauecTBa MpOBOJIOKH Ha BCEX CTA/IUSAX MTPOU3BOACTBEHHOTO IIpoliecca

KoHnTpoib kauecTBa Kpeneka Ha BCEX CTaJAMSIX IPOU3BOJACTBEHHOIO IIpoLiecca

KoHTposb kauecTBa CTAIbHBIX KAHATOB HA BCEX CTAIMSIX MPOU3BOJICTBEHHOTO TTpoIiecca
KonTponp kauecTBa dIEKTPOJOB W TMOPOIIKOBOM TIPOBOJIOKM HAa BCEX CTaIUAX
MIPOU3BOJICTBEHHOTO Npoliecca




0) Ilopaook nposedenus npomedrcymoyHol ammecmayuu, noKazameau U Kpumepuu
oueHueanu:
[Tpu moAroTOBKE K 9K3aMEHY HEOOXOIMMO 03HAKOMHUTCS C [Ipoepammoti Kypca.

Paborta oOy4aromuxcsi COCTOUT B MPOPaOOTKE 0030pHOrO JIEKIIMOHHOTO MaTepHuala, B
U3YyYCHHH IO Y4YeOHHKAM IMPOTPAaMMHOIO MarepHalla ¥ PEKOMEHIOBAaHHBIX IPEIOIaBaTelieM
JUTEPATYPHBIX HCTOYHUKOB, BBIITOJHEHHH PACYCTHBIX paOOT, B PEIICHUN aHAJOTHYHBIX 3314 10
JTAHHOM TeMaTHKe, 03HAKOMIIEHUH ¢ METOAMYECKIMH MaTepHallaMH [0 JaHHOH TeMe.

Jis moy4eHus 10mycKa K 9K3aMeHy He0OXO0JMMO BBIITOJHUTH KOHTPOJIBHYIO PadoTy.

KonrponbHas pabora — muchbMeHHas paboTa, MpeaHAa3HAYCHHAs Ui MPOBEPKU 3HAHHM
00y4aromuxcst IO OTAEIBHBIM BOIIPOCAaM y4eOHOM MpOorpamMMbl: KpaTKOe CUCTEeMaTH3UPOBAaHHOE
U3JI0KCHUE COJICPIKaHuUs BOIIPOCA, ONPEICIICHHOTO 3aJaHUEM.

[ToaroToBka K KOHTPOJIBHON paboTe 3aKIIOYaeTCsl B YriyOJIeHHOW nMpopaboTKe MaTepuaa
10 KOHKpeTHOW Teme. Iyt 3TOro BO BpeMs MPOYTCHUS M M3YYCHHUs MaTephala HeoOXOJUMO
JieTIaTh 3aKiCH (BBITUCKH, TUIAHbI, KOHCIIEKThI, TE3UChI, CXEMBbI U T.]1.).

[IpomexxyTouHast arrecTanusi MO JIUCHHUILUIMHE  BKJIIOYACT TEOPETHUYECKHE BOMPOCHI,
MO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS 0O0YYAIONIMMHUCS 3HAHUMA, ¥ MIPAKTUYECKHUE 3aaHUs,
BBISBIISIIONINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHHMHA W BIQJCHUH, NPOBOAUTCS B (opme
IK3aMeHa.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLICHKY «OTJHYHO» (5 0a/oB) — 00yyaroNIMiicsl IEMOHCTPUPYET BBHICOKUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIICTCHIUI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHUE
y4eOHOTr0 MaTepualia, CBOOOJHO BBINOJIHACT IMPAKTHYCCKHE 3aJaHus, CBOOOJHO ONEpPHpPYET
3HAaHUSMH, YMECHUSIMH, IPUMEHSICT UX B CUTYallUsIX MTOBBIIICHHOH CII0KHOCTH.

— Ha OLEHKY «Xopomo» (4 6amra) — o0yJaroniuiicss TeMOHCTPUPYET CPEIHUH YPOBEHB
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAUUTENIbHBIC OIMMOKH, HETOYHOCTH, 3aTPyIHEHHs TMpPH AaHATUTUYECKUX OIEpalusx,
nepeHoce 3HaHUK M YMEHUH Ha HOBBIE, HECTaHIAPTHBIE CUTYAIHH.

— Ha OICHKY «YIOBJIETBOpPUTEJIbHO» (3 Oamia) — oOydyaroumuiicss JEeMOHCTPHUPYET
HOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH: B XOJA€ KOHTPOJBHBIX MEpOIPHUITUI
JIOMYCKAIOTCS OLIMOKM, MPOSIBISETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
0o0yyaroImuiicsl UCHBITHIBAET 3HAYUTEIbHBIC 3aTPYIHEHHMs INpPH ONEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH TIPH WX TEPEHOCE Ha HOBBIE CUTYAIlUH.

— Ha OIICHKY «HEeYI0BJIETBOPHUTEJbHO» (2 Oamna) — oOydarouuics IeMOHCTPHUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro Marepuaina, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, HE
MOYKET MOKa3aTh NHTEIUICKTYaJIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HEYAOBJIeTBOPHUTEeIbHO» (1 Oayn) — oOyuaromuiics He MOKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUS U OOBACHEHHS HHPOPMALMU, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



