MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VTBEPXJIAIO
Jlupexrop U¥MMuM
AC. CasuosB

20.02.2024r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

TEXHOJIOI'HA IIPOU3BO/ICTBA METH30B

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metannyprus

HampasnenHnocts (mpoduib/criennain3anus) IporpaMMel
O6paboTka METaJIOB IaBJICHHUEM

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu
Kadenpa Texnonoruit 06pabOTKH MaTepraIoB

Kypc 4

Maruuroropck
2024 ronx



Pabogas nporpamma coctaenena Ha ocHoee @IOC BO - baxamagpHaT 110 HallpaBIeHHIO
noaroroeku 22.03.02 Meramyprus (mpukaz Munoodpravku Poccun ot 02.06.2020 r. Ne 702)

Padogas nmporpamMa paccMOTpeHa M OJ0OpeHa Ha 3acedaHHH Kadeaps! TexHonoru
00pabOTKH MaTEPHATOR

19.02.2024, npotoxoa Ne 7 //
3as. kadeapoit / —7 A Bb. Moaaep

Padowas nporpaza og00pena MeToaudeckoi komuccneit HMMuM
20.02.2024r. nporoxoa Ne 4

Hpeacenarens _AC. Capnnion

Pabouas nporpasa cocTagIeHa:
npodeccop kadeapst TOM, a-p TexH. Hayk KTI.IIueoeaposa

Peuenszenr: %,//{I //'

Aouentkadeapst TCuCA, Kana. TexH. HayK

E.I'. Kacarkuna




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yuyeOHOM rofy Ha 3aceqanuu Kadeapsl TexHonoruii 00paboOTKK MaTepuaIoB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yuyeOHOM rofy Ha 3aceanuu Kageapsl TexHonoruii 00paboTKK MaTepuaIoB

IIporokomor 20 1. Ne

3aB. kadempoii A.b. Monnep

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kapeapel TexHomoruii 00pabOTKU MaTepHaioB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kapeapel TexHomorunii 00pabOTKM MaTepHaioB

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. MOJ‘IJ‘ICP

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yaeOHOM o1y Ha 3acefanuu kadeapsl TexHomoruit 00paboTKH MaTEpHAIOB

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.Bb. Monnep




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHuss AUCHUIUIMHBL «TeXHOIOTHUS MPOM3BOACTBA METH30B» SIBISIFOTCS
dbopMupoBaHHe Yy OOYYarOMMXCsS 3HAHUM W TPEACTaBICHHH 00 OCHOBaX TEXHOJOTUYECKUX
mpolieccax MPOU3BOJICTBA METU30B; OOpeTeHHE HABBIKOB M YMEHHS HCIOJIb30BaHUS METOJIOB
OCHOB TEXHOJIOTUYECKUX IMPOIIECCOB MPOM3BOACTBA METHU30B JUIS PELICHHUS 3a/1a4 pa3paboTKU
MPOMBIIIJICHHBIX TEXHOJIOTUI MPOU3BOACTBA METH30B.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

JucturuimHa TexHOIOTHsST MPOW3BOACTBA METHU30B BXOJUT B YacTh Y4eOHOIO IIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

JUia  u3ydeHus  JUCLUUIUIMHBI ~ HEOOXOAMMBbI  3HaHMA  (YMEHHUS,  BIAJCHUS),
c(hOpMHUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

HNudopmannoHHble TEXHOJIOTUH B IpoIeccax 00pabOTKH METAJIOB 1aBIIEHUEM

HoBrle TexHOMIOrNYeCKUE peleHus B mporeccax 00padboTKH METAIIJIOB JaBJICHUEM

OCHOBBI HAHOTEXHOJIOTUIA

[InanupoBaHue SKCIIEPUMEHTA

[IpoekTHas AeATENbHOCTD

[IpousBocTBEHHAS - TEXHOJIOTHYeCKasl (IPOEKTHO-TEXHOJIOTHYeCKast ) MPaKTUKa

Tepmuueckas 06paboTka B 00pabOTKE METa/IOB JaBICHUEM

O6opynoBanue 11eX0B 00padOTKH METAIIOB JIaBJIICHUEM

OCHOBBI MEXaHUKH MPOLIECCOB 00PAOOTKU METAIIIOB 1aBIIEHUEM

Teopust 06paboTKN METAIUIOB AaBiieHHEM (YacTh 1)

Teopust 00pabOTKK METAIOB 1aBJIEHUEM (YacTh2)

TexHonOrNM NpON3BOACTBAa COPTOBOTO ITPOKAaTa

VYyeOHast - HayuyHO-HccIenoBaTeNnbckas paboTa (MOMy4YeHHE NEpBUYHBIX HABBIKOB
HaY4YHO-UCCIIEJIOBATENLCKOM paboThI)

BBeneHune B HanpaBiieHUE

MarepuanoseneHnue

MeTtposnorusi, CTaHIapTU3AIHS U CePTUPHUKAIIS

VY4ebHas - 03HaKOMHTENbHAs TPAKTHKA

OCHOBBI METAITYPrUUE€CKOr0 IPOU3BOACTBA

3HaHus (YMEHUs, BIAJEHUS), MOJTYYCHHbIE MPU U3YYCHUU TAHHOW TUCIUIUIMHBI OyIyT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/PAKTHUK:

MeToap! ONITUMH3AIMN TIPOIECCOB 00PaOOTKH METAIIOB TABICHUEM

MonenupoBaHH€e MPOLIECCOB U 0OBEKTOB B METAILTYPTUU

[ToaroroBka K mpoiietype 3aliuThl ¥ 3alIUTa BHITYCKHON KBATM(PUKAITMOHHOMN paboThl

[ToaroroBka k ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

[IponBukeHNE HAYYHOU IIPOLYKIUU

[Ipou3BocTBEHHAS - IPEATUIIIIOMHAs TPAKTUKA

Cuctembl ympaBiIeHHMs TEXHOJOTMYECKHMMHM IpoleccaMu oO0pabOTKM  MeTallIoB
JaBJICHUEM

CratucTuueckue MeTOAbl YIPaBIEHUS KaueCTBOM NPOAYKLIHU OOpabOTKH METaJIOB
JIaBJICHUEM

TexHonorus HaHECEHUs aHTHKOPPO3MHMHBIX MOKPHITUH B Iexax oOpabOTKM METallIoB
JaBJICHUEM

[HudpoBuzarus MeTaTyprudeCKUX TEXHOIOTHI



3 KomnereHuuu o0y4aroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOIYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbraTe ocBOCHMS TUCUMIUIUHBI (MOYJA) «TeXHOMOrus: MPOU3BOACTBA METHU30BY
oOyJaromuiicst 1oJKeH 001a1aTh CIEAYIOUUMU KOMITETEHITUSIMU:

Kon unaukaropa

I/IH,[[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[1K-3 T'0TOB OCYIIECTBIATh OPraHU3alMOHHO-TEXHUYECKOE OO0ECIICYCHHUE sl BBITOTHCHUS
MPOU3BOJICTBEHHOT'O 3a/IaHUs TTOAPA3JACICHUEM MPOU3BOJICTBA KAHATOB, KOPJAAa U apMaTypPHBIX

npsiaeit

[1K-3.1

AHanusupyer yCTpOMCTBO, COCTaB, Ha3HAuY€HUE, KOHCTPYKTHBHbIE
0COOEHHOCTH, HPHUHIMIBI paboOThl, CXEMYy paclOJIOKEHUs, IpaBuUia
OKCIUTyaTallil ¥ TEXHHUYECKOTro  OOCHyKUBaHHS  OOOpYIOBaHHS
NpPSJIEBBIONIMX M KAHATOBBIOIIUX MAIIWH, NPUOOPOB M MEXaHU3MOB
10/Ipa3/IesIeHui MPOU3BOJICTBA KAHATOB, KOPJA U apMATYPHBIX Npsjiel

I1K-3.2

AHanu3upyeT JaHHbIE TEXHMYECKOH JOKYMEHTAallUW, XapaKTepU3YIOIue
YpPOBEHb  COOJIFOJICHUS ~ TEXHOJOTMYECKHX  pPErjIaMeHTOB,  IPaBUI
JKCIUTyaTallud ¥ TEXHUYECKOro OOCIy)KHMBaHHUS OOOpYydOBaHHS B
noApa3AeIeHUsIX IPOM3BOACTBA KAaHATOB, KOPJa ¥ apMaTYPHBIX Opsiiei

[1K-3.3

[IpoBepsieT TEXHUYECKOE COCTOSHHE OCHOBHOIO W BCIOMOTATEIbHOTO
o0oOpynoBaHUSI B  TEXHOJIOTMYECKOM MOAPA3JIEICHUH IPOU3BOJICTBA
KaHaTOB, KOpJa U apMarypHbIx Tmpsaeil. Pa3pabarpiBaer Mepbl MO
COKpalllCHHI0 Opaka B TIPOIllecCCe IPOM3BOJCTBA KaHATOB, KopJa U
apMaTYPHBIX IIPSJICH

IIK-5 T'oroB OCYIICCTBIIATE OPraHU3allUOHHO-TCXHUYCCKOC obecrieueHue JJIs  BBIITOJIHCHUSA
IIPON3BOACTBCHHOI'O 3aJaHUs I1OAPpa3ACJICHUCM ITPOU3BOACTBA KPCTICKHBIX H3ICITUN

I1K-5.1

AHanusupyer yCTpOMCTBO, COCTaB, Ha3HA4Y€HUE, KOHCTPYKTHBHbIE
0COOEHHOCTH, NPUHIMINBI paboThl, CXEMYy paclOJIOKEHUs, IpaBuUia
JKCIUTyaTalldd M TEXHHUYECKOro  OOCIHyKuMBaHUA  00OpyHOBaHUS
XOJIOAHOBBICAI0YHBIX aBTOMATOB, MPUOOPOB U MEXAHW3MOB I0/Ipa3/1eIeHUI
IIPOU3BOJICTBA KPENEKHBIX U3CITHN

[1K-5.2

OHpCHGJ’IﬂeT IMPHUYUHBI U MOCJICACTBUA HCTaTUBHBIX H3MCHCHHI napamMeTpoOB
U MIOKa3aTeliell KauecTBa mponeccoB NpOU3BOACTBA KPCIICIKHBIX 1/13,uen1/1171

[1K-5.3

HpOBepﬂeT TEXHUYCCKOC COCTOSIHHEC OCHOBHOTO W BCIIOMOI'aTCJIbHOI'O
O60py,Z[OBaHI/I${ B 1OAPa3CIICHUAX ITPOU3BOACTBA KPECIICKHBIX 56691 (5110505




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padora — 14,4 akaj. 4acoB:
—aynuropHas — 10 akaj. 4acos;
— BHeaynuTopHas — 4,4 akaJl. 4acoB;
— caMocTosTenbHas pabora — 156,9 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac
dopma aTTeCTalNHU - KYPCOBOU MPOCKT, IK3aMEH

AynuropHas ) =
KOHTaKTHas paboTa E 3 dopma TeKyILEero
g X Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaz. yacax) g A . p Kon
> 3 © | camocTosTeNnBEHOM | ycrIeBaeMOCTH U
JUCLUTUTAHBI R [~ . | xoMnereHK
o & padoThI IIPOMEKYTOYHOMH
na6. | mpaxr. | £ &
Jlex. . 1 2¢ aTTeCTaLHH
3aH. 3aH. | QO &
1. TIpou3BOACTBO MPOBOJIOKH U
KaJMOPOBAHHOW CTAJIH
1.1 CopTaMeHT 1 Ka4ecTBO
PO, I?LII/II/I CoBpeMeHHEIE IK-3.1,
oy ) P [ToaroroBka u YerHBIl onpoc. [K-3.2,
TEXHOJIOTHYECKHE  CXEMBI
BBINOJIHEHUE 3ammra I1K-3.3,
MIPOU3BOJCTBA. 4 1 2 20 . o
N MIPAKTHUECKOI MIPAKTHUECKOI I1K-5.1,
BonounneHsrit
padoThI padoThI I1K-5.2,
WHCTPYMEHT.
[K-5.3
IlepcriekTHBHBIE
HWroro no pazaeny 1 2 20
2. IIpom3BOACTBO  CTAJIBHBIX
KaHAaTOB
2.1 CopraMeHT CTaJlbHBIX I1K-3.1,
KaHaToB. CoBpemMeHHBIE [ToaroroBka u VYerHbli onpoc. I1K-3.2,
METO/IbI KOHCTPYNPOBAHHS| , 1 2 5 BBINOJIHEHHE 3amura MK-3.3,
KaHaTOB. TIPaKTHIECKOM TIPaKTHIECKOM [IK-5.1,
TexHonornueckue paboThI paboThI IK-5.2,
0COOCHHOCTH I1K-5.3
Hroro no pazneny 1 2 5
3. TIpoussoacTaa
METAJUTUYECKUX CETOK
3.1 CopraMeHT CeTOK U HX [K-3.1,
Ka4eCTBO. Texnonorus IlogroroBka u VYcrHebll onpoc. I1K-3.2,
MIPOU3BOJCTBA CeTOK| , 1 1 20 BBINOJIHEHHE 3amura MK-3.3,
pa3MYHBIX BHJIOB. TIPaKTHYECKON TIPaKTUIECKOM IK-5.1,
OobopynoBaHue Ui paboTHI paboThI IK-5.2,
MIPOM3BOJCTBA CETOK I1K-5.3
Wroro no pazaeny 1 1 20
4. TIpow3BOACTBO  CTaJbHOM
JICHTBI U 3aBOJIHBIX NPYKUH
4.1 CopraMmeHT cTaabHOH MK-3.1,
JIeHTel. TexHomorus IlogroroBka u VYerHbll onpoc. I1K-3.2,
obopynoBaHue |, 1 1 20 BBITIOJTHEHHE 3amura [K-3.3,
MPOU3BOACTBA  CTAJIbHOU MPaKTHYECKOU MPaKTHYECKOU IK-5.1,
JICHTBI. IIpousBoncTso paboThI paboThI IK-5.2,
3aBOJIHBIX MPYKHH I1K-5.3
Hroro no pazaeny 1 1 20
5. IIpou3BOACTBO KpEMEx HbBIX
W3JEINH




MK-3.1,

5.1 Usrorosnenue Wzyuenue I1K-3.2,
KPETICKHBIX H3IEITNNH HayJHOU I1K-3.3,
XTI, N3srorosnenue 3 JIUTEPATyphl Cobecenosatie [K-5.1,
KpernexHbix u3nenuid ITIJT. I1K-5.2,
I1K-5.3
Htoro no pasueny 35
6. IIpon3BOACTBO EKTPOJOB H
MTOPOIIKOBOI IPOBOJIOKH
6.1 Knaccudukanus
anexkTponoB.  IlokpbiTus MK-3.1,
3MeKTpoAoB. TeXHONOTHs Nzydenne I1K-3.2,
MIPOM3BO/ICTBA 3J1eKTpoz[0£s 35 Hay4YHOU CoGece1oBate I1K-3.3,
u TIOPOIIKOBOM JIATEpaTyphl IK-5.1,
IPOBOJIOKU. IK-5.2,
O6opynoBanue IS [K-5.3
MPOU3BOJICTBA
HWroro no pazneny 35
7. 3alluTHBIE W CIEIHATbHBIC
MTOKPBITHUS JUISI METH30B
I1K-3.1,
7.1 3anmrHbIC u Nzyuenue gig%'
CHEUUAIbHBIE  TOKPBITHS 21,9 HaY4YHOU CobecenoBanne HK-5.11
VIS METHU30B JTUTEPATYPHI TK-5.2,
I1K-5.3
HWroro no pazaeny 21,9
Hroro 3a cemectp 156,9 JK3aMEH, KII
Wrtoro no qucuuiinHe 156,9 KYPCOBOH MPOCKT,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Js  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B IPENOAABAHUN JUCLMILIMHBI UCIOJIB3YIOTCS TPAaJULMOHHASA U
MOJyJIbHO-KOMIIETEHTHOCTHAs! ~ TEXHOJOIMM  C  HCIOJBb30BaHUEM  MYJIbTUMEIUIHOIO
000pyIOBaHUS U COBPEMEHHOTO MPOTrPAMMHOT0 00ECIICUEHHs], B TOM YHCJIE C UCIOIb30BAHUEM
NutepueT-pecypcos.

[Ipu mpoBeneHMH MpaKTHYECKHX pabOT MpenrnojaracTcs HCIOIb30BAaHHE TEXHOJIOTUU
MOJYJIbHOIO OOy4YeHMs] M KOJUIEKTUBHOIO B3auMMoOOy4yeHHs (mapHas paboTa Tpex BHJIOB:
cTaTMuecKas napa, JUHaMHuecKas 1apa, BapualioHHas apa).

CamocrodrenbHas paboTa CTYyJEHTOB HaIlpaBJieHa Ha NMPOpabOTKY Te€M, OTBEICHHbIX Ha
CaMOCTOSITENIbHOE M3y4YEHHE, HA MOJATOTOBKY K BBIMOJHEHHUIO U 3allUTe MPAKTUYECKUX PadoT,
KypCOBOTI'O ITPOEKTA, a TAKXKe MOATOTOBKY K COOECEeI0BaHUIO U DK3aMEHY.

B xoxe 3ansaTHII npeanonaaraeTcs UCIOJAb30BaHNE KOMILJIEKCA MHHOBAILIMOHHBIX METOJI0B
MHTEPaKTUBHOI'O OOYyUEHHUsI CTY/I€HTOB, BKIIFOUAIOIIETr0 B ceOsl:

- co3maHue TNpPOOJIEMHBIX CHUTyallMii C MOKa3aTeIbHBIM pEIICHHEM IPOOIEMBI
IpernoJiaBaTeseM;

- CAMOCTOATEIbHYIO IIOMCKOBYIO JESTEIbHOCTh B PELIEHUU Y4YEOHBIX MHpoOieMm,
HalpaB/IsIEMYI0 IIPenoaBaTeseM;

- CAaMOCTOSITEJILHOE PELIEHUE TPO0JIEM CTYA€HTaMU 110 KOHTPOJIEM MPEI01aBaTeNsl.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOYHOM aTTecTAMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHbBI (MO1YJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. Jomxukos, B. Il. Pa3paboTka TEXHONOTHYECKHUX IMPOILIECCOB MEXaHOOOpPaOOTKH B

MEIIKOCEpUITHOM MPOU3BOJCTBE : yueObHoe mocobue / B. II. [lomkukoB. — 3-e m3x., cTep. —
Cankr-IlerepOypr : Jlamp, 2022. — 328 c. — ISBN 978-5-8114-4385-7. — Tekcr :
AJIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/206858 (mata obOpamenus: 10.04.2024). — Pexum goctyma: s
aBTOPH3. NOJIb30BATEIICH.

2. ®ununmos, A. A. 3amuTa OT BPEIHBIX W OMACHBIX (PAKTOPOB MPH IPOM3BOJCTBE
MeTH30B : ydeOHoe mocobue / A. A. @ununmnos, I'. B. [Tauypun, B. 1. HaymoB. - Mocksa :
Bomorna : Wndpa-Umxenepus, 2023. - 196 c. - ISBN 978-5-9729-1396-1. - Tekcr
anekTpoHHbld. - URL: https://znanium.com/catalog/product/2093432 (mata oOpameHus:
10.04.2024). — Pexxum gocTyma: 1o Mo InHcKe.




0) lomotHuTeIBLHASI TUTEPaTypa:

1. XaputonoB, B.A. MoaenupoBaHnue mporecca BOJOYCHHS MPOBOJIOKH B MOHO-JTUTHOM
BOJIOKe B mporpammHoMm komiuiekce Deform-3d: yueOnoe nocooue / B.A. Xapuronos, M.1O.
Ycanos ; MI'TY. - Marautoropck/ MI'TY, 2018. — 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢
tuTyn. 9kpana. - URL: http://magtu.ru:8085/marcweb2/ShowMarc.asp?docid=202234 . -
MakpooObeKT. - TekcT : 31eKTpoHHBIN. - CBeieHus 1ocTyIHbI Takke Ha CD-ROM.

2. XaputoHoB, B.A. AHanu3 mnporecca BOJOYEHHS B MOHOJMTHOH BOJIOKE TIPH
MOJICITMPOBaHKK B IIporpaMMHoM komiuiekce Deform-3d : yue6uoe mocobue / B.A. XapuToHOB,
M.1O. Ycanos ; MI'TY. - Maraurtoropck/ MI'TVY, 2018. — 1 snektpos. ont. auck (CD-ROM). -
3ari. ¢ Tty 9kpana. - URL: http://magtu.ru:8085/marcweb2/ShowMarc.asp?docid=202055 . -
MaxkpooObeKT. - Tekcr : anekTpoHHbId. - CBeaeHus nocTynHbl Takke Ha CD-ROM.

3. XapuroHnos, B.A. BojoyeHne poBOJIOKH B POJIMKOBBIX BOJIOKAX : yueOHOe mocobue /
B.A. Xapuronos, M.IO. Ycanos ; MI'TVY. - Marauroropck/ MI'TY, 2019. — 1 snekTpoH. omT.
JICK (CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
http://magtu.ru:8085/marcweb2/ShowMarc.asp?docid=203123 . - MakpooObekr. - Tekcr :
ANEKTPOHHBIN. - CBeienus AocTynHbI Takxke Ha CD-ROM.

4. XaputoHoB, B.A. BojoueHue NpOBOJIOKM B  POJMKOBBIX  BOJIOKaX
paaraIbHO-CABUTOBON MPOTSHKKH : yueOHOe mocodue / B.A. Xapurtonos, M.1O. Ycanos ; MI'TV.
- Maruaurtoropck/ MI'TY, 2019. — 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyI1. 3KpaHa. -
URL.: http://magtu.ru:8085/marcweb2/ShowMarc.asp?docid=203127 . - MakpoooOsekT. - Tekcr :
AIIEKTPOHHBIN. - CBeaeHus noctynHsl Takke Ha CD-ROM.

5. Xapuronos, B. A. CranbHble KaHAThl: KOHCTPYKIIHS, KiIaccudUKaIys, IpUMEHEHHE !
yueOHOoe mocobue [mis By3oB] / B. A. Xapurono, M. 0. YcaHoB ; Marauroropckuii roc.
texHnyecku yH-T uMm. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocoa, 2020. - 1
CD-ROM. - ISBN 978-5-9967-1802-3. - 3arm. c¢ Tutymn. o9kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4041.pdf&show=dcatalogues/1/1533
471/4041.pdf&view=true . - MakpooObeKT. - TeKCT : 3IeKTpOHHBIN. - CBeICHHSI JOCTYITHBI TAKXKE
Ha CD-ROM.

6. Kanpuenko, A. A. OGopynoBaHue BOJOYMIBHBIX IIEXOB : yueOHoe mocobue / A. A.
Kanpuenko, B. B. Py3anos ; MI'TVY. - Maruautoropck, 2014. - 90 c. : un., cxemsl, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=696.pdf&show=dcatalogues/1/11121
53/696.pdf&view=true . - MakpooObekT. - TekcT : 2/eK-TpOoHHBIH. - MMeeTcs medaTHbIH
aHaJIor.

7. Kanpuenko, A. A. Bonouenue npoBosoku : yueOHoe mocodue. Y. 1/ A. A. Kanpuenko,
B. B. PyzanoB ; MI'TY, [kad. MuTO/I]. - Maruutoropck, 2011. - 55 c. : wmn., tabna. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=491.pdf&show=dcatalogues/1/10878
47/491 .pdf&view=true .- MakpooObeKT. - TeKCT : AIEeKTPOHHBIN. - IMeeTcs eyaTHbIN aHAJIOT.

8. Llyoun, U. I'. OcHOBBI mpollecca BOJIOYCHHS] M BOJOUYWIBHBIE CTaHBI . y4yeOHOE
nocobue / U. T'. lllyoun ; MI'TY. - Maruautoropck : MI'TY, 2018. - 1 31eKTpoH. OMNT. AHMCK

(CD-ROM). - 3arin. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3735.pdf&show=dcatalogues/1/1527
736/3735.pdf&view=true . - MakpooObekT. - TekcT : Amek-TpoHHbIH. - CBEJCHUS TOCTYITHBI

takxe Ha CD-ROM.
9. llly6un, U. I'. TexHosorust mporu3BOACTBA CTAJIbHBIX KAHATOB : yueOHOE Moco-0ue [ s

By3oB] / W. T. Illyobun ; MarauTtoropckuii roc. TexHudyeckuii yH-T mm. . M. Hocosa. -
Marnutoropck : MI'TY um. I'. W. Hocora, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1641-8. -

3arm. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3915.pdf&show=dcatalogues/1/1530
487/3915.pdf&view=true . - MakpooOBeKT. - TekcT : 3yIeK-TpOHHBIH. - CBEAEHUS TOCTYITHBI

takxe Ha CD-ROM.

B) MeToguyeckue ykazaHnus:
1. TexHOMOTHSI IPOU3BOJICTBA IPOBOJIOKH METOIOM TEPMOILIACTHUECKOTO


http://magtu.ru:8085/marcweb2/ShowMarc.asp?docid=202234
http://magtu.ru:8085/marcweb2/ShowMarc.asp?docid=202055
http://magtu.ru:8085/marcweb2/ShowMarc.asp?docid=203123
http://magtu.ru:8085/marcweb2/ShowMarc.asp?docid=203127
https://magtu.informsystema.ru/uploader/fileUpload?name=4041.pdf&show=dcatalogues/1/1533471/4041.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4041.pdf&show=dcatalogues/1/1533471/4041.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=696.pdf&show=dcatalogues/1/1112153/696.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=696.pdf&show=dcatalogues/1/1112153/696.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=491.pdf&show=dcatalogues/1/1087847/491.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=491.pdf&show=dcatalogues/1/1087847/491.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3735.pdf&show=dcatalogues/1/1527736/3735.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3735.pdf&show=dcatalogues/1/1527736/3735.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3915.pdf&show=dcatalogues/1/1530487/3915.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3915.pdf&show=dcatalogues/1/1530487/3915.pdf&view=true

pactsokenusi: Meron. ykas. /| XaputonoB B.A., MBannoB A.b. - Marauroropck: 'OY BIIO
«MI'TY»,2009.-19c.

2. WccnenoBaHue MpOIECCOB IUIACTUYECKOM aedopManuu MpH pacTsHkeHuu: Mertos.
yka3. /| Xapuronos B.A., UBanios A.b., Mycradhuna B.I'., I'ogoBuzaun C.M. - MarHuToropck:
I'OY BIIO «MI'TVY», 2009. — 44 c.

3. CrasIpHOM KaHAT: KOHCTPYKIIHS, Ha3HAYCHUE, IPUMEHeHne: MeTo. yka3. / XapuToHOB
B.A., JlanteBa T.A. - Maruuroropck: M3a-Bo Marautoropck. roc. Text. yu-ta um. I'.. Hocosa,
2011.-10c.

4. Merton kxoopAuHaATHOU ceTkH. Pacuer moiis CKOpocTeil B CTallMOHAPHBIX MpPOIEeccax
OM/I: Metoa. yka3s. / Maunun B.II., [TusoBapoBa K.I'. - Marauroropck: M3a-80 MarHuToropek.
roc. TexH. yH-ta uM. [.11. Hocosa, 2013. — 16 c.

5. MoaynbHble TEXHOJOTMU B IMPOM3BOJCTBE MPOBOJIOKM W KaHAaToB: Metoa. ykas. /
XaputoHnoB B.A. - Marautoropck: M3n-Bo MaruuTtoropck. roc. TexH. yH-ta um. .. Hocosna,
2014.-19c.

6. CranbpHOIl KaHAT: IUIacTHYECKoe oOkatue mpsaei: Meron. ykas. / XaputoHoB B.A.,
Jlantesa T.A. - Maruutoropck: U3n-Bo Marautoropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2011.
—9Q¢

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenosanue 10 Ne norosopa Cpox aeicTBus JTULIEH3UN

7Zip ¢B0001HO pacupocTpansgeMmoe 110 0eCcCcpoYHO
MS Office 2007 1 135 or 17.09.2007 Gecepouro
Professional
GIMP cB000IHO pacrpoctpansemoe [10 0EeCCPOUYHO
IIporpammoe

obecrneueHue 1

aHalusa K-76-14 ot 17.11.2014 Geccpouro
MHUKPOCTPYKTYPBI
MOBEPXHOCTU

TBEPABIX TeIl
AmnmaparHo -
IIPOrPaMMHBIN
KOMILTCKC K-62-14 or 12.08.2014 6eccpodHo
MHoromacmtabHoe
MOJIETUPOBAHUE B
HaHOTEXHOJOTHAX"

[IporpammHuoe
obecrieyeHue s
MOJIETTUPOBAHUS
HaIpsHKEHUN
nedopmaruii, B
pyioHHOM nipokare, |K-167-12 ot 02.07.2012 6eccpodHo
B [IpolLiecce
TEPMHUUYECKOTO
BO3/ICUCTBUA
MIEPUOINYECKOTO
Xapakrepa




BuptyanbHsiit
CTEHJ] CHCTEMBbI
ABTOMATHYECKOr0 |CBUAETEILCTBO

yIpaBieHus Ne2013612340 Oeceporno
TEXHOJIOTUIECKUM

napamMeTpoM

Deform3D Nel73 or 20.12.2007 0eccpouHO
Abaqus Student  |cBoGomHO pacmpocTpaHsemMoe

Edition 10 Oecepouno
MS Office 2003 |y, 135 o1 17.09.2007 GeccpoHo
Professional

QForm J1-681-19 o1 12.07.2019 0EeCCPOUHO
FAR Manager CBOOOJHO PACHPOCTPAHICMOEC 0OECCPOUHO

IIpodeccnonanbubie 0a3b1 JaHHBIX U HHGO

PMAIlHOHHBIC CIIPABOYHbIC CUCTCMbI

Hassanue xypca

CchUika

DnekTpoHHas 0a3a nepuoanyYecKux u3ganuii East
View Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HauuonaneHast uH(OpMaMOHHO-aHATUTHYECKAs]
cucreMa — PoccuiCKMM HMHJIEKC HAy4yHOIO
uutuposanus (PMHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Axagemus Google (Google
Scholar)

URL: https://scholar.google.ru/

@denepanbHOe  TOCYJApCTBEHHOE  OHO/IKETHOE
yupexKICHUE «DenepanbHbIA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTI

URL: http://www1.fips.ru/

DnekTpoHHbIe pecypcehl 6ubmuoreku MITY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/\Web



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://host.megaprolib.net/MP0109/Web

9 MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHue JUCIUIIMHBI (MOTYJIfA)

MartepuanbHO-TEXHUUECKOE 00€CIIeUeHNE TUCLUIIINHbBI BKIHOYAET:

1.YuebHas ayautopus Ui IPOBEACHUS 3aHATUI JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH JUIsl TpEACTaBICHUS y4eOHON
uHpopMaLUu OONBLIONH ayJUTOPUU: MYJIbTUMEIUMHBIMU CPEJCTBAMM XpPaHEHMs, Mepejadyud U
npeCcTaBiIeHUs y9eOHOH nH(pOpMaIHH;

- CIELMAIN3UPOBAHHON MEOEIBIO.

2.Y4eOHast ayAUTOpUS U1 MPOBEACHHS MPAKTUUYECKUX 3aHATHI OCHAIIICHA:

- KOMIIBIOTEpHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CIELMAIN3UPOBAHHON MEOEIBIO.

3.YuebHas ayauTopus JUIS TPYNIOBBIX M WHAWBUAYAIBHBIX KOHCYJIBTAIlUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTECTALlN OCHAIIICHA!

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA;

- CHIeMaIM3UPOBAaHHON MeOebIo.

4.IlomenieHue uisg CaMOCTOSITEIbHON paboThl OCHAILEHO:

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA;

- CIIELIMAIM3UPOBAHHON MEOEIIbIO

5.Ilomemienue It XpaHeHUs M NPO(UIAKTUYECKOro OOCIYKHUBaHUS y4eOHOro
000py1I0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOETIBIO.



Ipuioxkenne 1

6. YueOHO-MeTOquYeCKOoe o0ecieyeHne caMoCTOsATeIbHOI padoThl 00y4ar0IMXCs

[To qucuumIMHE NpeayCMOTPEHA ayIMTOPHAs U BHEAYIUTOPHAs CaMOCTOsITeIbHAas paboTa

00yyJaroumxcsi, KoTopas MpeArnoJaracT BoIMOJIHEHUE TPAKTUYECKUX PaboOT:

[Tpaktiaeckas padora Ne 1 «CoBpeMeHHBIC TEHICHIIMM B TEXHOJIOTHMH BOJOYCHHUS

ITPOBOJIOKN»,

[Tpaktuyeckas pabora Ne 2 «CtanbHOM KaHAT: KOHCTPYKIIHS, Ha3HAYCHUE, IPUMEHEHUEY;

[TpakTiaeckas padbora Ne 3 «CranbHON KaHAT: TUIACTUYECKOE 00XKATHE MPSACHY;

[Tpaktuyeckas pabora Ne 4 «MonynpHbIe TEXHOJOTHH B IPOU3BOICTBE MPOBOJIOKH H

KaHaTOB»,

U3YYEHHUs JMTEpaTypbl IO COOTBETCTBYIOIIEMY pa3jiely C MpopadOTKoW MaTtepuana 1o

[Ipaktuueckas padora No 5 «TexHOJIOTHS IPOU3BOICTBA METAITTMYECKUX CETOKY;
[TpakTnueckas padota Ne 6 «TexHosmorns Mporu3BOJCTBA CTAIbHON JIEHTHD).
[TpakTnueckas padorta Ne 7 «TexHosiorust Mpou3BOJCTBA KPEMEKHBIX U3JIEIUI.

BaeaynuTopHas caMocTosTeNbHAs paboTa 00yJaromuXCs TAKKe OCYIIECTBISICTCS B BUTIE

OTACJIbHBIM BOIIPOCAM HU3YHACMBIX TCM.

CoNoOARWNE

WWWRNNRNNNNNNNNNR R R RRRRR R R
NREROODXNOTRWONPOOONDOTAWNEO

HepequL BOIIPOCOB, BBIHOCUMBIX Ha CAMOCTOATCIIbHOC U3YUCHUC!

CopTaMeHT IPOBOJIOKH.

CopraMeHT KaauOpOBaHHOM CTaJIH.

TexHonornueckne CXxeMbl MPOU3BOACTBA  ITPOBOJIOKH.

TexHonornueckrne cXeMbl MPOU3BOACTBA KaJIMOPOBAHHOM CTaNH.

Karanka. TpeGoBaHus k Hell peAbsBIsSEMbIE.

CoBpeMeHHbIE HalpaBIeHUs MPOU3BOICTBA BHICOKOKAUECTBEHHOM KaTaHKH.
[TonroroBka MOBEPXHOCTU METALIA K BOJOUEHHUIO.

Tepmuueckast 00paboTKa MeTasuIa MpU MPOU3BOCTBE MPOBOJIOKH.
Tepmuueckas 06paboTKa MeTaa NpHu MPOU3BOACTBE KAIMOPOBAHHOM cTalu.
CtpyKkTypa 1 CBOICTBa MeTasuIa MOCIEe BOJOUEHUSI.

PacueT pexxnuMoB 00kaTHsl TP BOJIOUEHUH (OCHOBHBIE IPUHLUIIBI M METO/IBI ).
AnropuT™ pacueTa pexxUMOB 00KaTHI PU CyXOM BOJIOYEHHUU 0€3 CKOJIbKEHUSI.
ANropuTM pacyera pexHUMOB 00>KaTHs PH MOKPOM BOJIOYEHUHU CO CKOJIBKEHUEM.
Bnusinue xapakTepucTUK BOJIOYHIBHOTO 000PYI0BaHUS HAa BHIOOP MApIIPyTa BOJIOYEHHUS.
BnusiHre reoMeTpun BOJIOUMIBHOTO HHCTPYMEHTA Ha BEIOOP pPEKMMOB 00KaTHIA.
®opma 1 pazMepsl BOJIOYHIIBHOTO HHCTPYMEHTA.

I'eomeTpus kaHana BOJOKHU.

TexHonornueckrue cMa3ku, IpUMEHsIeMble MPU BOJIOYEHUHU TTPOBOJIOKH.
OTtaenouHble onepanuu.

3aluTHBIE U IEKOPATUBHBIE TTOKPBITHS TPOBOJIOKH.

TexHonorus Mpou3BO/ICTBA MPOBOJIOKU U3 HU3KOYTJIEPOAUCTHIX CTAJIEH.
TexHOoI0rHs MPON3BO/ICTBA BBICOKOIIPOYHOM MPOBOJIOKH.

TexHoorust NpOU3BOICTBA IIPOBOJIOKU U3 JIETUPOBAHHBIX CTAJIEH.
IIpon3BOACTBO CBETIION KAaHATHOW MPOBOJIOKH.

ITpou3BOACTBO NPYKUHHOM IIPOBOJIOKH.

Knaccugukanus cranbHbIX KaHATOB.

OO6nacTu NpUMEHEHHUs CTaJIbHBIX KaHATOB.

CriocoOb!I U3rOTOBJIEHUS CTAIBHBIX KAaHATOB.

TexHoIOrMYECKHUE OCOOCHHOCTH U3TOTOBJICHUS KaHATOB.

TexHONOrNMs NMPOU3BOACTBA APMATyPHBIX KaHATOB.

TexHoI0rus MPON3BOICTBA KAHATOB JIBOWHON CBUBKU.

TexHonorust IpOU3BOICTBA KAHATOB TPOMHON CBUBKH.



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

CopTaMeHT CEeTOK M UX KauecTBO.

TexHo0rust MPON3BOJICTBA TKAHHBIX CETOK.

TexHoorus MPOU3BOJICTBA MJIETEHBIX CETOK.

TexHo0rus MPON3BOJICTBA CBAPHBIX CETOK.

TexHomoTus MPOU3BOJICTBA CTEPIKHEBBIX CETOK.

TexHomorus Nponu3BOJACTBAa KPYUYEHBIX CETOK.

CopTaMeHT CTaJIbHOM JICHTHI.

TexHomorus Npon3BOACTBA CTATBHOM JIEHTHI.

[Ipon3BOACTBO 3aBOAHBIX MPYKUH.

TpeGoBanust K METaJUTy 711 U3TOTOBJICHUS KPEMEKHbBIX U3/IEIHIA.
H3rotoBneHue KpereKHbIX 3TN XOJIOHON MIIACTHIeCKOH aedopmarmeid.
N3roToBieHne KPEneKHBIX U3ICTHN TOPSYEeH TUIacTUYECKOr aedopmariiei.
BiustHue T€XHOJIOTMU U3TOTOBJICHHSI HA MEXaHUYECKHE CBOMCTBA KPEMEKHBIX U3ICTUH.
Knaccudukanus 351eKTpo10B ¥ MOPOLUIKOBOM MTPOBOIOKH.

ITokpeITHSA 3IIEKTPOIOB.

TexHoI0rus MPOU3BOJICTBA ANEKTPOIOB U MOPOLIKOBOI IPOBOJIOKH.
[{uakoBaHueE.

Jly>)xeHue npoBOJIOKH.

CBUHIIEBaHHE JICHTHI.

AFOMUHUPOBAHHUE.

JlaryHupoBaHue IPOBOJIOKHU.

MenHeHnue npoBOJIOKU U JICHTBI.

IToxpeITHE OTMMEpPAMU.



Ipunoxenne 2

OHeHO‘lHBIe cpeacrea AJisi MIPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTalumn

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTEeCTALMU:

Kon
WHJUKAaTOpa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[UHA

OueHouHble CpeCTBA

[IK-3 T'OoTOB OCYHIECTBISTh OpPraHU3AIMOHHO-TEXHUYECKOE OOECIeueHUe IS BBITOIHEHUS
MPOU3BOJACTBEHHOI'O 3aJlaHUs TOJPA3AECICHUEM MPOU3BOJICTBA KAHATOB, KOpJAAa U apMaTypPHBIX

npsaen
[1K-3.1 AHanusupyer Ilepeuenvy meopemuueckux 60npocoé K IK3ameHy:
YCTPOMCTBO, COCTaB,
HA3HAYEHME, 1. CoprameHT IPOBOJIOKH.
KOHCTPYKTHBHBIC 2. TexHoloru4yeckue  CXe€Mbl  IPOU3BOJCTBA
0COOEHHOCTH, IIPOBOJIOKH.
NPUHLAIBL  paGoTBL, 3. Karanka. TpeGoBanus K Hell pebsBIIsiEMbIE.
CXEMY PACIIOIOKEHUS, 4. CoBpeMeHHBIE HalpaBIECHHA IPOHU3BOJACTBA
npaBmIa BBICOKOKAUECTBEHHOM KaTaHKHU.
SKCIUTyaTaLuHu U 5. llogroroBka  NOBEPXHOCTHM  MeTaula K
TEXHUYECKOTO BOJIOICHHIO.
0GCITyKUBAHHS 6. Tepmuueckas  0o0paboTka  MeTalia  IpH
060pyIOBaHHMs IIPOU3BOJICTBE MPOBOJIOKH.
TIPSICBBIOIIHX " 7. CTpykTypa M CBOWCTBa MeTajula IOCIE
KaHaTOBBIOIIUX BOJIOYICHHAL.
MAIKH, TPHGOPOB 1 8. Pacuer pexuMoB 0OXaTusi TPH BOJOYCHHUH
MEXaHH3MOB (OCHOBHBIE IPUHIUIBI K METOJIBI).
T10Ipas3ICIICHHIH 9. AnroputM pacuera pPexXHUMOB OO0XKaTHH TIpH
TPOM3BO/ICTBA CYXOM BOJIOYEHHHU 0€3 CKOJIbKEHHUS.
KAaHATOB, KOpaa H 10. Anroput™ pacueTa peKUMOB OOXKaTHA MIpU
apMaTypPHbIX Tpsieit MOKPOM BOJIOUEHUH CO CKOJIBKEHHUEM.
11. Bnusinue XapaKTEPUCTUK BOJIOYMJIBHOTO
000pyI0BaHUs Ha BEIOOP MapLIpyTa BOJOYECHHUS.
12. BnusiHne reOMEeTpHUH BOJIOYMJIBHOTO
WHCTPYMEHTA Ha BBIOOP PEKUMOB 00KATHUH.
13. ®opma u pa3mMepsl BOJIOYMJIBHOTO
MHCTPYMEHTA.
14. I'eomeTpus KaHajIa BOJOKH.
15. TexHonOrMYeCKHE CMa3KH, MPUMEHSEMbIE TPU
BOJIOYEHHUH MTPOBOJIOKH.
16. OtaenodHble ONepaIuy.
17. 3amuTHBIE W JEKOPATHUBHBIC  TOKPBITHSA
IIPOBOJIOKH.
18. TexHomoruss TPOU3BOACTBA TIPOBOJIOKH U3
HU3KOYTJIEPOAUCTBIX CTaJICH.
19. TexHonorusi TPOU3BOACTBA BBICOKOTIPOYHOM
IIPOBOJIOKH.
20. TexHONMOTUSI MPOU3BOJCTBA MPOBOJOKH U3
JIETUPOBAHHBIX CTaJIEH.
21. TIpou3BOACTBO CBETJION KaHATHOW MPOBOJIOKH.
22. [Tpou3BOACTBO MPYKHHHOU MPOBOJIOKH.




Kon
UHMKATOpa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHI[UHA

OueHouHsble CpeCcTBa

23.
24,
25.
26.
27.
28.
29.

30.

Knaccudukanus cTaibHBIX KaHATOB.

OO6acTi MPUMEHEHHS CTAIbHBIX KaHATOB.
Croco0bI M3roTOBJICHHUS CTAJILHBIX KAHATOB.
TexHoJNIOrMYeCKHE OCOOSHHOCTH HM3TrOTOBJIEHUS
KaHaTOB.
TexHoorus
KaHaTOB.
TexHonorus NMpou3BOACTBA KaHATOB JABOMHOMN
CBUBKH.

TexHomorus MPOM3BOJCTBA KAHATOB TPOWHOMN
CBUBKH.

JlyxeHue mpoBOJIOKH.

MPOU3BOJICTBA  apMaTYpPHBIX

I1K-3.2

AHanu3upyeT AaHHbIE
TEXHUYECKOU
JIOKyMEHTAIlUH,
XapaKTePU3YIOIIHE
YPOBEHBb COOIIOACHUS
TEXHOJIOTUICCKHIX
pPErJamMeHToB, MpaBUII
IKCIUTyaTaIiH "
TEXHUUYECKOTO
00CITy)KMUBaHUS
o0opyoBaHus B
MOIpa3/IeIICHUSX
MIPOU3BOJICTBA
KaHATOB, KopJa W
apMaTypHBIX Tpsiie

Ilpumepot npakmuueckux 3a0anuii:
Bozmoorcnvie memwl Kypcooz2o npoexma.
CrpoekTupoBaTh TEXHUUYECKHM MPOIIECC TPOU3BOICTBA

MCTATLIINYCCKOI'O

U3JEIUA. .. o I'OCT

JIAAMETPOM ... MM.
s gero:

Ornpenenutb TpeOOBaHUS K TOTOBOM MPOLYKITUH
(B COOTBETCTBUHU c JEUCTBYIOLLEH
HOPMATHUBHO-TEXHUYECKOH TOKyMEHTAIUen).

BoiOpate u  000CHOBaTh 3aroTOBKY st
W3TOTOBIICHUS ~ METAJUTMYECKOTO  HM3ICIHUS
(pazmep, Qopma, Mapka CTanaM, COCTOSTHUE
MIOCTaBKH).

BoiOpate U 000CHOBaTh MPUHIUIHAIBHYIO
CTPYKTYpY TPOEKTUPYEMOTO TEXHHUYECKOTO
mporiecca.

Onpenenmute ©w  OOOCHOBaTh  CTPYKTYPY

TEXHOJIOTMYECKOro mpolecca (BUA, Ha3HAaYEHHE
u MIOCJIEI0BATEIBHOCTh OCHOBHBIX u
BCIIOMOTaTENIbHBIX OMeparuil).

PaccunTarh peXuMBI MOITOTOBKH CTPYKTYPHI U
MIOBEPXHOCTH MeTajlia K 1e(hopMaIHH.
Bribpate u 000cHOBaTh crnoco0 OCHOBHYIO
OIeparuIo.

PaccuuTarh pexxumbl 00pabOTKH (KOJTUYECTBO
MepesesioB M MPOXOAOB) WIH  PEKHUMBI
nepopmanuu  (KaIMOpPOBKM  BaJIKOB)  MpHU
PUMEHEHUN POJIMKOBOTO BOJIOYEHUS,
XOJIOJTHOM COPTOBOM MPOKATKH U T.II.
Paccuutarh  reomerpuueckue — mapameTphl
TEXHOJIOTUYECKOT0 MHCTPYMEHTA, BbIOPATh €ro
KOHCTPYKIIMIO U MaTE€pHaIbl JJIs1 U3TOTOBJICHUSI.
BriOpath BHA TEXHOJIOTHMYECKOW CMa3Ku U
crnoco0 1mogayu ee B ovar feopMaIuu.




Nunukarop

Kon
HHKATOPA TOCTUKCHHUS OrneHOYHBIC CPEICTBA
KOMIIETEHIINH
— BeiOpaTh THI, KOHCTPYKLHIO U TapaMeTpbl
TEXHOJIOTHYECKOTO o0opyoBaHus VIS
peanmzanuu NpuHITOro0 cnocoba OM/I.
— BBINOTHUTE TIPOBEPOYHBIE PACUETHI PEKUMOB
00paboTKH (peKUMOB JehopMaIium).
— IIpoBectu KOPPEKTHPOBKY (o
HEOOXOAMMOCTH).
— BreiOpath u  000CHOBaTh  HEOOXOAMMBIC
OTJICTIOYHBIE  OMEpallMd W PEXKHUMBl  HX
peanu3anum.
— Onucarp CIPOEKTHPOBAHHBII
TEXHOJOTHYECKUI MPOIIEeCC.
—  OdopMUTh NOSICHUTETHHYIO 3aIHCKY.
[TK-3.3 IIpoBepsier Ilpumepvt npakmuueckux 3a0anui:
TEeXHUYECKOE 1. AHanu3 JOEeUCTBYIOIIMX CTAaHAAPTOB HA BHJIBI

COCTOSAHHE OCHOBHOI'O
n BCIOMOI'aTCIBHOI'O

000pyI0BaHUs B
TEXHOJIOTUIECKOM
TIOIpa3IeIIeHU N
MIPOU3BOJICTBA
KaHaToOB, KopJa u

apMaTypHBIX TpAACH.
Pa3pabaTbiBaeT Mephl
o COKpAIIEHUIO
Opaka B mpoiiecce
IIPOU3BOJICTBA

KaHAaTOB, Kopja H
apMaTypHBIX IpsSAei

MIPOBOJIOKH U TPEOOBaHUS K HEH MpeAbsBIIsIEMbIE.

2. ITonck cneuuanbHOM  HAyYHO-TEXHUYECKOU
MATEHTHO-JIUTEPATYPHOH WH(POPMAIIUU TEMATUYCCKUX
NuTepHeT-pecypcoB, CrielMaaIu3upyoIuXxcs B 00J1acTu
TEXHOJIOTHI MPOU3BO/ICTBA TPOBOJIOKA U METHU30B.

3. Nzyuenue OCHOBHBIX MIPUHITUTIOB
MIPOEKTUPOBAHUSI TEXHOJIOTMII C y4eToM pa3mepa M
(hopMBI IPOBOJIOKH, MAPKH CTAJIM, TUTIA 000PYAOBAHUS.

[IK-5 T'oTOB OCYHIECTBISATH OpPraHU3AMOHHO-TEXHUYECKOE OOecreueHrne ISl BBITOTHEHUS
MPOU3BOACTBEHHOTO 3a/IaHUS MTOPAa3/IeICHUEM TPOU3BOICTBA KPEMEKHBIX U3IETTUN




Nunukarop

Kon
JOCTUKEHUS OueHouHsble CpeCcTBa
UH/MKaTOpa
KOMIIETEHIINH
[K-5.1 AHanuzupyer Ilepeuenv meopemuueckux 60npoco8 K IK3amMeny:
YCTPOMCTBO, COCTaB,
Ha3HAYEHUE, 1. CoprameHT kanOpPOBaHHOM CTaJIN.
KOHCTPYKTHBHbIC 2. TexHonoruueckue CXEMBI IIPOU3BOJICTBA
0COBEHHOCTH, KaaMOpOBaHHOM CTaIH.
npuHiMnsl - paborsy, | 3. Karamka. TpeGoBamus k Heil pebsBIACMBIC.
cxemy pacronoxenus, | 4 COBPEMCHHBIC — HAIpPABICHMS  MPOM3BOACTBA
npaBmIa BBICOKOKaUECTBEHHOMN KaTaHKU.
SKCILTyaTaLuy u | 5. IloaroroBka moBepxXHOCTU MeTala K BOJOUEHHUIO.
TeXHHYECKOTO 6. Tepmuyeckas 00paboTka MeTaa npu
0GCITyKUBAHHS MIPOU3BOJICTBE KaTMOPOBAHHOM CTAJIN.
0GOpyI0BaHHsI 7. CrpyKTypa U1 CBOMCTBa MeTajlla MOCie BOJIOYCHHUS.
XOJIOTHOBBICAIOUHBIX | 8- Pacuer peXuMoB 00XaTus TP BOJOYEHHH
aBTOMATOB, NpuGopos | (OCHOBHBIC IPHHIIAIIEI K METO/IBI).
" Mexammmos | 9. BimsiHne XapaKTEPUCTHUK BOJIOYMJIBHOTO
[0/pa31eCHU 000py/10BaHUs HAa BEIOOp MapIIpyTa BOJIOYECHHUS.
POM3BOACTBA 10. BnusiHEE T€OMETPHH BOJIOYHMIBHOTO MHCTPYMEHTA
KPEIEeKHBIX M3jieuii | Ha BBIOOP PEKUMOB OOKATHIA.
11. ®opma u pa3mepsl BOIOYMIBHOIO HHCTPYMEHTA.
12. T'eomeTpus KaHaja BOJIOKH.
13. TexHonormyecknue CMa3Kd, HPUMEHSEMbIE MpU
BOJIOYEHHUH ITPOBOJIOKH.
14. OtpenovHble OTIEPALIUH.
15. TpeGoBanust K MeTauly sl HM3TOTOBJICHUS
KPETIeKHBIX U3EIINN.
16. M3roToBneHHe KpemeXHbIX H3AETUA XOJIOIHON
MJIACTUYECKOM 1epopMaIinei.
17. W3roToBineHHe KpeNeXHBIX U3IAENUl ropsden
MJIACTUYECKOM 1epopMaIinei.
18. BiausHuMe ~ TEXHOJNOTMM  U3TOTOBJIEHHMS  Ha
MEXaHNYECKHE CBOWCTBA KPEMEKHBIX U3IETUN.
19. 3ammTHBIE M cHeUMaNbHblE TOKPBITUS  JUIs
KPETIeKHBIX U3EIINN.
[TK-5.2 Onpenenser npuuvssl | Ilpumepsvt npaxmuueckux 3a0anuil:

u MOCIEACTBUSA
HETaTUBHBIX
W3MEHEHUH
MapaMeTpoB u
IoKa3areJjiell KauecTBa
MPOIIECCOB
MIPOU3BOICTBA
KpENeKHbIX U3ICIIHI

CripoeKTHpoBaTh TEXHUYECKHI MPOLIECC TPOU3BOJCTBA
KpenexHoro uzaenus... no I'OCT....




Nunukarop

Kon
JIOCTHUKECHUS OueHouHsble CpeCcTBa
WHJUKAaTOpa
KOMIIETEHIINHU
[TK-5.3 [IposepsieT Ilpumepot npakmuueckux 3a0anui:
TEXHUYECKOE 1. VYcraHoBieHue MEXIUCHMIUIMHAPHBIX CBS3EH,
COCTOsIHME OCHOBHOT'O HEOOXOAWMBIX JJI aHalu3a M pa3pabOTKu
H  BCIIOMOTATCIBHOIO ornepanuin TEXHOJIOTUYECKUX IIPOLIECCOB
00opyoBaHHs B M3TOTOBJIEHUS. TPOBOJIOKH CO CTPYKTYpaMH
NO/Apa3IeNICHUsX

Pa3IMYHON MEPHOCTH.

[louck Hay4YHO-TEXHHYECKOH WH(pOpMAIUU U

aHalM3a AIrOpUTMa BBIOOpAa  TEXHOJIOTUH

MOJTyYEHUS IPOBOJIOKHU 1 pabOThI B 3a/IaHHBIX

YCIIOBHSIX DKCIUTyaTalUU.

s IloWck Hay4YHO-TEXHUYECKOW WH(POPMAIUHU I10
BBISIBJICHUIO u aHaIu3y bakTopoB
TEXHOJIOTMYECKUX IIPOLECCOB HU3TOTOBJIEHUS
IIPOBOJIOKH, OKa3bIBAIOIIUX BPEIHOE BIIMSHUE
Ha OKPY’KAIOILYIO CPEAyY U 310POBBE YEIOBEKA.

IIPOU3BOJICTBA 2
KPEMEXHbIX U3AEIIHi

6) HOpﬂ)IOK MPpOBECACHUSA l'lpOMe)KyTO‘{HOi/i aTTeCTallu, IOoKa3aTe/Ii M KPUTECPUU
OICHUBaAHUA:

Kpurepun onenku 3K3amMena:

[IpomexxyTouHass arrecTanusi MO JUCHUILIMHE «TE€XHOIOrus NpPOM3BOJACTBA METH30B)
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISAIOLINE OLIEHUTh YPOBEHb YCBOSHHS 00YJatOIMMHCS
3HaHWM, U BBIIOJIHEHNE KypCOBOTO ITPOEKTA, BBISABIISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUN
U BJIQJICHUH, TPOBOAUTCS B (hopMe 3K3aMeHa:

— Ha OLEHKY «OTJMYHO» — oOydJaromuiics JEMOHCTPUPYET BBICOKUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOoe M TIIyOOKOe 3HaHHe
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHYECKUE 3aJaHMsl, CBOOOIHO ONEpUPYET
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHOHN CII0)KHOCTH.

— Ha OLEHKY «XOpomo» — o0yJaromuiics JeMOHCTpUPYET CpEeIHUN YpOBEHb
c(OPMHPOBAHHOCTU KOMITETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMS OCBOEHbBI, HO JOMYCKAIOTCS
HE3HAaYUTeNbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHHUS [IPH aHATUTUYECKUX OIEepalusiX, IEPeHoce
3HAaHUU U YMEHMI HAa HOBbIE, HECTAHAAPTHBIE CUTYALIUH.

— Ha OLEHKY «YIOBJIETBOPHUTEJBbHO» — OOydalolUUHCsS AEMOHCTPUPYET IMOPOTOBBIH
ypOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0JIe KOHTPOJBHBIX MEPONPUATHHA JOMYCKaIOTCS
OIIMOKH, TPOSABISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIuiics
VCIIBITBIBAET 3HAYUTENIBHBIE 3aTPYJHEHMS IIPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU IIPU HUX
IIEPEHOCE HAa HOBBIC CUTYALINN.

— Ha OIIEHKY «HeY/I0BJ1eTBOPUTEJbHO0» — 00yUYalOIMiics HE MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BENEHUS U O0BsICHEHHS] HH(POPMAIIUHU, HE MOXKET MOKa3aTh UHTEIUIEKTyalbHbIE
HAaBbIKM PELICHUS IIPOCTHIX 3aa4.

Kpumepuu oyenku Kypcoeozo npoekma:

OreHKa KypCOBOTO TPOEKTa MPOU3BOAUTCS C y4EeTOM OOOCHOBAaHHOCTH M KadecTBa
pacyeToB W MpeIOKEHUN; cOOMoAeHUsT TpeOOBaHUH K O(OPMIICHHIO KYypCOBOTO MPOEKTA;
OPUTHHAILHOCTH PEIICHHs] TOCTABJICHHBIX TIepe/] CTYACHTOM 3a/ad; COJCpXKaHWs JOKIaga U
Ka4yecTBa OTBETOB Ha BOIPOCHI.

OOmme KpuTepuH OIEHKH KYpCOBOTO TPOEKTa: aKTyalbHOCTh U  CTEICHb
pa3pabOTaHHOCTH TEMBI; TBOPUYECKHM MOAXOM U CAMOCTOATEIHHOCTh B aHAJIM3E, 0000MIEHUSIX U




BbIBOZAX; IIOJIHOTA OXBaTa JIUTCPATyphbl, I[PaBUJILHOCTL U 000CHOBAHHOCTE BBIBOIOB,
NpaKTHYEeCKas HaNpaBlICHHOCTh; CTWIb W3JIOKEHUs; COONIO/IeHHe BCeX TpeOOBaHUH K
o(hopmIIeHHIO KypCOBOTO IIPOEKTA.

Ha «oTam4H0» MOXeT ObITh OIIEHEH KYPCOBOM MPOEKT MPU COOTBETCTBUH COJCPIKAHHS
3asBJICHHON TeMe; IITyOOKOM U TIOJHOM PACKPHITHH BOIPOCOB TEOPETHUYECKOW M MPAKTHYECKOU
YacTH TIPOEKTa; OTCYTCTBUM OIIMOOK, HETOYHOCTEH, HECOOTBETCTBHH B  H3JIOKCHUU
TEOPETUYECKHX U MPAKTHYECKHUX Pa3AeiIoB; TIIYOOKOM U ITOJTHOM aHAJIN3€ PE3YIbTaTOB KYpPCOBOT'O
IPOEKTa, OCTAHOBKE BEPHBIX BBIBOJIOB, YKa3aHWU MX MPAKTHYECKOTO MPUMEHEHHS; BBICOKOM
KadyecTBe 0(hOpMIICHUSI.

Ha «xopomo» MoxeT ObITh OLIEHEH KypCOBOH MPOEKT IPU COOTBETCTBUHU COJCPIKAHUS
3asBJICHHOMN TEMEC, HaIW4YUU HEOOJIBIIINX HETOYHOCTEH B H3JIOKEHUU TCOPCTUUCCKOTO HJIN
NPAaKTHYECKOTO PA3/IeNIOB, UCIPABICHHBIX CAMUM OOYYarOIIMMCs; TIIyOOKOM U ITOJTHOM aHaJIM3e
PE3YyJIbTAaTOB, INOCTAHOBKEC BCPHBLIX BBIBOJAOB, YKa3aHWMH HUX [MPAKTUYCCKOIO IMPUMCHCHUS,
XOpoIleM KayecTBe 0(hOpMIICHHS KypCOBOTO TIPOEKTA.

Ha «ynoBjieTBOpHTEIbHO0» MOXET OBITH OIIEHEH KyPCOBOM MPOEKT MPH COOTBETCTBUU
COZIepKaHMS 3asBJICHHOW TEMe; HEJOCTATOYHO MOJHOM PACKPHITUH BOIIPOCOB TEOPETHYECKOM
nJIn HpaKTI/I‘IeCKOfI qJaCTu, HAJIN4YNn OIIMOOK M HETOYHOCTEN B H3JIOKEHUN TCOPCTUUCCKOT'O NJIN
NPaKTHYECKOTO Pa3ZeiioB KypCOBOTO MPOEKTA; MPH HEAOCTATOYHO IITyOOKOM U TIOJIHOM aHAN3e
Pe3yJIbTaToB; IPU HEOPEKHOM OPOPMIIEHUH KYPCOBOTO MPOEKTA.

Ha «HeynoBJeTBOPHTEIBHO» MOXET OBITH OLEHEH KYypCOBOH MPOEKT NpH
HECOOTBCTCTBUH COACPIKAHUA 3asBICHHOMN TEME; HC PACKPLITUHN BOIIPOCOB TCOpCTI/I‘IeCKOﬁ nJIn
NPAaKTHYECKOH 4YacTH; HAJUYUU TpPyObIX OMHMOOK B M3JIOKEHUH TEOPETUYECKOTO HIIH
IPaKTHYECKOTO pa3AesoB; OTCYTCTBUH aHANM3a pPE3yJIbTaTOB KYPCOBOTO IPOEKTA; HU3KOM
KadecTBe 0(hOpMIICHHS KypCOBOTO IIPOEKTA.



