MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpapienne noaroroBku/cnenuaibHocTh: 15.03.01 MammnHocTpoeHue

HaumeHnoBaHune o6pa3oBaTejbHOI mporpaMMbl: MaliMHbI ¥ TEXHOJIOTHS BbICOK03(()eKTUBHBIX POLECCOB
00paboTKU MaTepuajIoB

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
OBPABOTKA METAJIJIOB TABJIEHUEM

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Oo0si3aTenbHas
NMPOrpaMmbl:
Ne quCHMIIMHBI 10 Y4eOHOM
Aucn y y B1.0.26

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

6 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 14 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

6 cemecTp - 65,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYASE:
Pacuerno-rpajguueckas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

6 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:
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Wpentndukatop

ledb7e3c-GoncharovAL-b043abe

A.JIL. 'onyapoB




1. HEJIM U 3AJAYU OCBOEHU S JUCHUITJINHBbI
Ieab ocBOeHUs MMCUMILIMHBI. V3ydeHne mponeccoB JIMThsI U 0OPaOOTKH METAJUIOB JaBICHUEM
JUISL TIOJTYY€HHSI 3aTOTOBOK M TOTOBBIX M3JICNIUI, BEIOOP ONTUMAIILHOIM CXEMBI U PEKUMOB IIPOIIECCOB, JIJIsI
JaTbHEHIIEro TPUMEHEHHS OSTHX 3HAaHWH NPU IPOCKTHPOBAHWM U  HCIIOJIB30BAHUM OOBEKTOB
IHEProMAIIMHOCTPOCHHUS B TPOPECCUOHATBLHOM JIESITEITbHOCTH. .
3amauu IMCHMIIHHBI
- IO3HAKOMUTH 00YYaIOLIMXCSI C TEOPETUUYCCKUMU M MTPAKTHUECKIUMU OCHOBAMU JIUThS U
00paboTKN METAIIJIOB JAaBICHUEM. ;
- 1aTh HHPOpPMALUIO0 00 OCOOEHHOCTSIX METOI0B 00paOOTKH METAIIJIOB U CILJIABOB, TPUMEHIEMBIX
P IPOSKTHUPOBAHUU 000PYI0BAHMS YHEPTOMAIIMHOCTPOCHHSL. ;
- HAYYUTh IPOBOAMTH PACUYEThI, BHIOUPATh ONTUMAIILHBIC CXEMBI IPOIECCa B COOTBETCTBHUE C
I'OCTamuu TVY..

dopmupyembie y 00y4aronierocsi KOMNneTeHIMH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI{ U HAMMECHOBaHUE KOI[ U HAMMEHOBaHUE 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leﬂl/lﬂ
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUsI
KOMIIETCHIIUHN

OIIK-7 Cnocoben N-1lonk-7 Ciocoben 3HaTb.
IIPUMEHATH COBPEMEHHBIE BbIOUpATh U IPUMEHSITh -I'OCT u TV, npuMeHsiemMbIe Ipu
9KOJIOTUYHBIC M 0€30ITacHbIe | HAan0O0JIee IKOJIOTHIHBIC M3rOTOBJICHUH KOHCTPYKLMH U JIeTaIel
METO/bI PALIMOHAIBHOTO MIPOMBINIJICHHBIE TEXHOJOTHY 1 | MAIIHH B SHCPrOMAIINHOCTPOCHHUH.
WCITOJIb30BaHUS CHIPHEBBIX METOIbI CHUXEHUA UX - OCHOBHBIE Pacy€eThI s BEIOOpa
¥ SHEPreTHYECKUX PECYpPCOB | HEraTUBHOTO BO3AeHcTBUS Ha | OUTHMAJIBHBIX PEKUMOB. ,
B MAIIMHOCTPOCHUH OKPYKAIOLILYIO CPELLY - OCHOBHBIE METOBI 00PabOTKH METAILIIOB

JlaBJIEHUEM, IPUMEHsIEMbIE ITPU
MOJTyYSHUHU TIPOU3BOJICTBEHHOTO
000pyJ0BaHusl.;

- (pusmyeckue npoueccel, MPOTEKAONIUE B
KOHCTPYKLIMOHHBIX MaTepHaiax npu
pa3IMYHbIX BUJaX 00paboOTKU.;

- TEXHOJIOTHIO U3TOTOBJICHHUS PA3TUUHBIX
BHJIOB KOHCTPYKLIUH U y3JIOB..

YMETB:
- LIeJICHAPABJICHHO TPUMEHATH 0a30BbIE

3HaHUSI B 00J1aCTH MaTEMATHYCCKUX,
€CTECTBEHHBIX, TYMAaHUTAPHBIX U
9KOHOMHYCCKUX HAYK B
npodeccHoHaNbHON e TENBHOCTH.

- OCYIIECTBIIATH MTOWCK ¥ aHAJTM3UPOBAThH
HAyYHO-TEXHUUYECKYIO0 HH(POPMAITHIO. ;

- IPUMCHATH CTAHAAPTHBIC MCTOAbI
pacueTa npu MPOEeKTUPOBAHUH JeTalel u
Y3JIOB M3ACTHI MAaIIMHOCTPOCHHSL.;

- BBIOMPATh OCHOBHBIC U
BCIIOMOI'aTCJIBHBIC MaTCpUaJIbl 1 CIIOCOOBI
pea3anui OCHOBHBIX TEXHOIOTHUECKHUX
MMponecCoOB U MPUMEHATH IPOTPECCUBHBIC
METO/IbI SKCILTYaTaIllUU TEXHOJIOTUYECKOTO
000pyTI0BaHUS MPU U3TOTOBJICHUH
W3JIeHA MaIlTMHOCTPOCHUSL. ;




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- 00ecIeurBaTh TEXHOJIOTHYHOCTE
U3ICIUN U IMpOoHECCCOB X U3IOTOBJICHUA,
KOHTPOJHUPOBATb CO6J'IIO,Z[€HI/I€
TEXHOJIOTHYSCKON JUCIUILINHBI npu
HU3TOTOBJICHHUEC PI3,I[€J'IHI>1..

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuuninHa OTHOCUTCA K OCHOBHOM IpodeccuoHaIbHONW 00pa3oBaTelibHOI nmporpamme MariHbl
Y TEXHOJIOTHS BEICOKOA((EKTUBHBIX MporeccoB 00opadboTku marepuainos (naiee — OIIOII), HanpaBieHus
noaroToBku 15.03.01 MammHOCTpOCHHE, YPOBEHb 0O0Opa30BaHus: BhICIIee 00pa3oBaHue - OaKaaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh MOHATHA U 3aKOHbI (PU3UKHU U XUMUU B paMKax IIKOJIBHOTO Kypca;

- 3HaTh O0IIME 3aKOHOMEPHOCTH (POPMUPOBAHUS CTPYKTYPHI M CBOMCTB METAJUIMYECKUX MAaTEPHAJIOB
B IIpoliecce UX 00pabOTKU U IKCIUTyaTalUH.

- 3HaTh OCHOBHBIE I'PYIIIBI METANINYECKUX MAaTEPUAIIOB, IPUMEHSAEMBIX B MAIIMHOCTPOCHUH.

- 3HaTh 3aKOHOMEPHOCTH BJIMSHUS HA CBOMCTBA MAaTEPUAJIOB PA3JIUYHbBIX BUJIOB TEXHOJOTNYECKUX
OTIepalnii M SKCIUTYaTalMOHHBIX (PAKTOPOB.

- 3HaTh 0OCOOCHHOCTH BbIOOpA METAIIIMUECKOT0 MaTepuaa JUlsi U3rOTOBJICHUS 3JIEMEHTOB MaIIUH U
KOHCTPYKUMH IIPU IPOEKTUPOBAHNUN TEXHOJOTHH UX U3TOTOBIICHHUS.

- YMETh aHAJIU3UPOBATh U CONOCTABIIATH MOJIYYEHHYIO HH(POPMALIHIO.

- yMETh pemath GU3NIECKUe U MaTeMaTUIECKHE 3a0a4H.

Pe3ynbTarsl 00y4eHus, MoJydyeHHbIE TP OCBOEHUH JUCLUIUIMHBL, HEOOXOIUMBI IPU BBIITOJHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnensi/TemMsl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DJeMEeHTBI TeOpHU 22.0 6 6 - 3.0 - - - - - 13 - Ilodzomoska pacuemmnpix 3adanuii: Y ciopre
00paboTKN METaIOB IJIaCTUYHOCTU. YacTHBIE Cllydan yCI0BUs
JIABJICHUEM. IUIACTUYHOCTH. UHCIIeHHOE OTpeeneH e
1.1 3HaueHue 00paboOTKH 35 1 - 0.5 - - - - - 2 - YCIOBHI YIPYTOTO U IIACTHYSCKOTO
METaJIJZIOB JaBJICHUCM COCTOsIHHUA.
(OMJ]) B pa3BuTHH Ilodzomoeka pacuemnvix 3ad0anuii: CKOpOCTH
9HEPrOMaIIUHOCTPOCHU nedopmupoBanus U AeGopMaIui.
. 3amaun OM/J] B Iloozomosxka pacuemuvix 3a0anuii:
YCIOBUSIX PBIHOYHOU Koadunuents! nedopmariuu npu npouImBKe
IKOHOMHKH. 3aroTOBOK M pacKaTke (BOJIOYCHHH) TPYO.
1.2 Paznmmanble criocoOb! 35 1 - 0.5 - - - - - 2 - KoadummeHTHI BRITSDKKA AT OCOOBIX CITyYacB
o0OpazoBaHus GOPMEI OM/JI.
TeNa M UX CBS3b C Iloozomogka pacuemnvix 3a0anuii: 3aK0H
M3MEHEHHEM MacChl B COXpaHEHHsI MAaCChl M YCIIOBHS TIOCTOSIHCTBA
npoiiecce obobema mpu OM/I. KoadduumenTs
(hopmM0o00Opa3oBaHusL. nedopmanuu (00kaTre, yIMpeHUe, BBITIKKA).
13 IIponieccer OMJ] — 4.5 1 - 0.5 - - - - - 3 - H3yuenue mamepuanos 1umepamypHsLx
TEXHUYECKUE CUCTEMBI. UCHOYHUKOB:
Knaccupuxarus [2], 4-28
CTallMOHAPHBIX
MPOLIECCOB I10
MIpHU3HAKaM 3aTpaT
9HEPruM Ha
(hopmMoobOpazoBaHue.
14 3aKOH MOCTOSIHCTBA 45 1 - 0.5 - - - - - 3 -

MAacchl ¥ yCIOBHUS
MOCTOSIHCTBa 00beMa
IIpY IJIACTUYECKOM




JnepopManuu.
KoaddunueHTsr,
XapaKTePU3YIOIIUE
HM3MEHEeHHUS pa3MepoB
nepopMHupyeMOoit
3arOTOBKH (BBICOTHI-
TOJIINHBI, ITUPUHBI U
JUTHHBT ). CMeIIeHHBIH
00BeM, yIeTbHBII
CMEIIEHHBIN 00beM,
YACIbHBIA CEKYHIHBII
CMEIICHHBIN 00bEM.
Ckopocta aedopmaryu
1 1eOpPMHUPOBAHUS.

1.5

Bunsl nedopmanmu B
3aBHCUMOCTH OT
TemIepaTypsl. Binstane
TEPMOMEXaHNIECKUX
YCIIOBUH Ha
IUTACTUYHOCTH U
COIIPOTHUBJICHHE
nedopmanuii.
TemneparypHsble
YCIOBHSA
(hopmonsMeHeHusl.
DeHOMEHOJIOTHYeCKast
Teopus
nepopMHpPYEeMOCTH Oe3
paspymieHus. Buemninee
Tpenue npu OM/I.
Bnusinue BHenIHETO
TpeHus 1 HopMbI
MHCTPyMEHTa Ha
MOKa3aTeJ! mpoIecca.
IIpupona u BuabBI
TIOHMKEHHOU
TUIACTUYHOCTH M MYTH
OCYIIECTBIICHUS
nedopManun

2.5

0.5




MaTepHasoB ¢
MOHMKEHHOH
IUIACTUYHOCTBIO.
CoOBMECTHOE BIIASIHIE
Pa3IHIHBIX BUIOB
MOHMKEHHOM
IJIACTUIHOCTH.
Bunusinue cpennero
HaTpsHKSHUSI.

1.6

CunoBoe
B3aMMOJICICTBUE
pabovero MHCTpyMEHTa
1 1ehOpMHUPYEMOTO
tena. HampsikeHHo-
neGpopMHUPOBAHHOE
COCTOsIHHME. Y CIIOBUE
IUTACTHYHOCTH U €TO
aHau3.

35

0.5

Texnonorus u
obopynoBaHue

PA3JIMIHBIX TPOLECCOB
OM/I.

25.0

8.0

3.0

14

Iloozomoska pacuemmnvix 3adanuii: JlaBiecHre
MeTaJula Ha BaJIKH, KPYTAIIAI MOMEHT U paboTta
MIPOKATKH.

Iloozomoska pacuemmusix 3a0anuii: Y CI0BUs

2.1

Texuonorus u
obopynoBanue
Pa3JINYHBIX TPOLECCOB
OM/I. ITpokatka
MeTtaioB. Ouar
Je(popMaIiy U ero
rnapaMeTpsl. Y clIoBUs
3axBara u
YCTaHOBHBIIETOCS
npouecca. [laBienue
MeTaJula Ha BaJIKH,
KPYTAMIANA MOMEHT U
paboTa NpOKaTKH.
IIpononbHas,
MOTepeYHas u
BHUHTOBAA IPOKATKA.

3.3

0.3

2.2

IIpokaTHsIe podmIm U

1.8

0.5

0.3

3axBaTa U yCTaHOBUBILETOCs Mpoliecca Npu
npokarke. Ouar aehopMaliy 1 ero napameTpsl.
COOTHOIIICHHE MEXY YIJIOM 3aXBaTa,
JIMAMETPOM BAJIKOB U 00KaTHEM.

H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], 18-38
[5], 33-39




COPTaMEHT IpOKara.
[MonsiTus o kanmuOpoBKe
U IPOHUIUPOBKE
BaJIKOB. OCHOBHOE
obopynoBanue
MIPOKATHBIX IIEXOB.
Oo6mme
TEXHOJIOTHYECKHE
CXEMBI ITPOU3BO/ICTBA.
Meronuka pacuera
pexrMa 00xKaTust pu
MPOKATKe B MPOKATHBIX
exax.

2.3

IIpoussoacTso
ropsiueKaTaHbIX
JIUCTOB: yAaJeHHE
OKaJIMHBI;
(hopmupoBanue
3aaHHOU IUPUHEL
pacupeneieHue
00KaTHH 1O KIETSM.
OcobeHHoCcTH
MOJTyYeHHS
XOJIOTHOKATaHBIX
JINCTOB.

1.8

0.5

0.3

2.4

IIpoussoacTBo
ropsiuenieoOpMUPOBaHH
BIX TPYO: moJry4eHue
TOJIOH THIIB3EI,
(hopmupoBanue
TOJIIHBI CTEHKH 1
JMamerpa.

3.3

0.3

2.5

[IpousBoncTso
X0JIOTHO1e(hOPMHUPOBA
HHBIX TPYO A1t
9HEPrOMAIIUHOTPOSHHUS
. Bonouenue u
IIpECCOBAHMUE!
XapaKTepUCTHKA

1.8

0.5

0.3




IIPOLIECCOB U
COPTaMEHT U3/EJIHH;
OCHOBHOE
o0opynoBaHue U
TEXHOJIOTHYECKHE
onepauuu. [lonydyenne
Tpyd ¢
HCTIONIb30BaHUEM
BOJIOUEHHS.

2.6

CBoOoHas KOBKa:
OCHOBHOE
00opyI0BaHuUE;
HUCXOJHBIC MaT€pHaJIbl,
NIPUMEHSEMBIN
WHCTPYMEHT;
MOCTPOEHHE
TEXHOJIOTHIECKOTO
mporiecca.

3.3

0.3

2.7

[IpoekTupoBanue
MOKOBOK: TIPHITYCKU H
JIOIYCKH; Macca U
pa3Mepbl HCXOIHBIX
3aroTOBOK; KOJIMYECTBO
MIPOMEIKYTOYHBIX
MOJIOTPEBOB U
Tpebyemasi MOITHOCTh
000pyI0BaHUSI.

3.3

0.3

2.8

JlucToBas mraMmnoBka:
OCHOBHBbIE OIEpaIiy 1
o0opynoBaHue;
MIOCTPOEHHE
TEXHOJIOTUYECKOTO
npouecca.

1.8

0.5

0.3

2.9

IIpoexTupoBanue
LITAMIIOBOK: pacueT
MIPUITYCKOB U
JIOTTYCKOB;
onpe/ieNIeHre Pa3MePOB
IJIOCKOM 3arOTOBKH U

2.3

0.3




BEIOOp 000OpyIOBaHHS
JUTSL €€ TIOJTyIEHUSL.

2.10 CrenuanbpHble BUIBI 2.3 0.3 1
OMJ. Packatka koreri,
rudka TpyO, moryyeHune
OMMETAITHYECKUX
HM3JICTUH, BaJbIIOBKA.
3 HsrorosncHue 21 3 10 Iloozomoeka pacuemnvlx 3a0aHuiL:
OT/ZENIbHBIX BUIOB [IpoexTHpOBaHNE TEXHOJIOTHIECKOTO IIpoIecca
3arOTOBOK U U3JIEIIHH JTUCTOBOHU mTaMIoBKU. OIpeeieHie pa3sMepoB
JUTSL MAITHHOCTPOCHUSI. IJIOCKOM 3arOTOBKH ISl H3TOTOBIICHHSI THMIIL C
3.1 | HcxomHble 3arOTOBKH M 7 1 3 ncmnons3oBanreM ['OCta 6533-78.
dhopma u3enuii. Ilodz0moeKa pacuemuvix 3a0aHUIL:
PexuMbl Harpesa [IpoekTHpOBaHKE TEXHOJIOTHUECKOTO MpoIiecca
KPYIHBIX CIIUTKOB. mpu cBO0OHOM KoBKe. COCTaBICHUE YepTeiKa
[Tytn nHTeHCHbUKALUH MOKOBKH ¢ ucnonbzoBanueM 'OCTa 7062-79.
HarpeBa KPYyIMHBIX H3yuenue mamepuanos iumepamypHsLx
CJIUTKOB, YMCHBIIICHUE UCHOYHUKOB:
yrapa v CHWKEHHS [3], 4-17
CKOPOCTH OXJIAKIACHHUS
Ie(pOPMHUPYEMBIX
3arOTOBOK.
3.2 [Momyuenne obevaek 7 1 3

JUTSL KOPITYCOB
PEaKTOpOB U
aporeHePaTOPOB.
IIpoextupoBanue
ITOKOBKH U pacueT
MIPUITYCKOB U JOITYCKOB.
OrnpeneneHne Macchl v
pa3MepoB HCXOIHBIX
cnuTkoB. Pacuer
KOJIMYECTBA
MIPOMEXKYTOYHBIX
MOJIOTPEBOB H
TpeOyeMoil MOIITHOCTH
000pyI0BaHMS.
OcobenHoctu
M3TOTOBJICHISI 00eUaeK

10




naTpyOKOBOH 30HBI.

3.3

W3rorosnenue JHUIL U
kpsiiek. [Tomydenue
KpYHHOTabapUTHBIX
3arOTOBOK JJIS
M3TOTOBIICHHUS
LETbHOIITAMIOBAaHHBIX
JTHHIIL.
IIpoexTrpoBaHus
IITaMIIOBOK M PacueT

IIPUITYCKOB U JIOILyCKOB.

Onpenenenue
pa3MepoB MIOCKOU
3ar0TOBKH U BBIOOP

000pyI0BaHUS IS €€
nonyyeHus. Pacuer
MAacchl B pa3MepoB
HCXOJTHOU 3aTOTOBKH.
OcobeHHocTi
W3TOTOBJICHUS TIOKOBOK
THUTIA BaJIOB U TUCKOB
Typ6un ADC.
TpyGuaTble 3aroTOBKH
U M3/ICTIHS U3 HEX.
ITonyuenue uznenui
JUIsl aKTUBHOM 30HBI
peakTopa.

Ilytn
COBEPIIICHCTBOBAHHUS
CYIIECTBYIOIINX
TEXHOJIOTUH 1
00opyoBaHUs

22

11

4.1

[Ipumenenne 9BM u
TUPPOBU3AIIHA IS
ONTUMM3ALNH
TEXHOJIOTUH H
SKOHOMHH METaJIIa.
Hcnons3oBaHue MOJIBIX,
YAJIMHEHHBIX,

Ioozomoeka pacuemmuslx 3adanuii: Metonuka
pacyera pexuma 00XkKaTHil TIPH MPOKATKE.
Hzyuenue mamepuanos iumepamypmslx
UCHOYUHUKOG:

[4], 20-27

11




JIEIECTKOBEIX U
BBICOKOHYCHBIX
YKOPOYEHHBIX CIIUTKOB
IUUIST I3TOTOBJICHHE
obeyaek, JHUIL, BAJIOB
¥ guckoB. IToBbIIeHNE
TEXHOJIOTHUECKOM
[JIACTUIHOCTH.

4.2

Hogeie
THIPaBIMYECKUE
MIPECChI U MPOKATHBIC
CTaHBbI IS OJIYICHUS
KpymHOTabapuUTHBIX
3arotoBok. COBETCKHE,
poccuiickue u
3apyOeIKHBIC
n300peTeHNs IS
TTOBBIIIICHUS
3¢ PEKTHBHOCTH
TEXHOJIOTHICCKUAX
npoueccoB OM/JI.

4.3

TexHuka 6€30MaCHOCTH
M OXpaHa Tpy/a B
HpOKaTHBIX u
Ky3He‘IHOHpeCCOBI)IX
LexXax: CHIKEHHUE
YPOBHS IIIyMa;
0COOEHHOCTH
BBEICOKOTEMITEPATYPHOM
TEXHOJIOTHUH,
TPAHCIIOPTHEIE 1
MOHTa)XHBIE OTIEPAIIUH.

3a4eT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a ceMmecTp

108.0

28.0

14.

0

0.3

48

17.7

Hroro 3a cemecTp

108.0

28.0

14.

0

0.3

65.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoektam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK TIO pa3ienaM



muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnemenmol meopuu 06pabomKy Memaiios 0asieHueMm.

1.1. 3nauenue 06paboTku MeTawioB gasieHueM (OM/]) B pa3BUTHH SHEPTOMAITHHOCTPOCHUS.
3anaun OM/I B yCOBUSX PHIHOYHOW SKOHOMHUKH.

1.2. Paznuunbie ciocoObl 00pazoBaHust (OpMBI TeJIa M UX CBSI3b C U3BMEHEHHEM MAacChl B
nporecce popmooOpazoBaHuUs.

1.3. ITpoueccer OM/I — Texauveckue cucteMbl. Kinaccudukarus cTalimnoHapHBIX MPOIECCOB 10
NpU3HAKaM 3aTpaT SHEPruH Ha GOopMOOOpa3OBaHHE.

1.4. 3axoH MOCTOSIHCTBA MacChl M YCIOBUS ITOCTOSIHCTBA 00BbEMa MPH TIACTUYECKON
nepopmanuu. KospdunmenTsl, XxapakTepu3yrolye H3MeHeHUs pa3MepoB AedopMupyemoit
3ar0TOBKH (BBICOTBI-TOJILUHBI, IIUPUHBI U JAJUHBI). CMEIIEHHbIH 00beM, YIEIbHbBIN CMEIIEHHBIN
00beM, yIeNbHbIH CeKYHAHBIN cMeleHHbI 00beM. CkopocTu eopMaivy U 1e(pOpMUPOBAHHUS.

1.5. Buzasl neopmaniiy B 3aBUCUMOCTH OT TeMIIepaTypbl. BiusHue TepMOMeXaHHIeCKUX
YCIIOBHH Ha IJIACTUYHOCTD U CONPOTHUBIICHHE AeopMmaruii. TemreparypHbie yCIOBUS
dopmonzmenenus. @eHomMeHooruueckas Teopus aepopmupyemoctu 6e3 paspyuieHus. BHemnee
tpenue npu OM/I. BnusiHue BHentHero TpeHus v (opMbl HHCTPYMEHTA Ha MOKa3aTen IpoLecca.
[Tpupozna u BuAbI IOHUKEHHOH MJIACTUYHOCTHU U IyTH OCYILECTBIIEHUS J1eopMallud MaTepHalIoB ¢
MOHMKEHHOM MIacTUYHOCThI0. COBMECTHOE BIMSHUE PA3JINYHBIX BUIOB MOHMKEHHOU
IUIACTUYHOCTU. BiMsiHMe CpelHero HanpsKeHUs.

1.6. CunoBoe B3auMoieiiCTBHE pPabOYero MHCTPYMEHTa U Ae(opMUpyeMOro Tefa.
HanpspokenHo-neopMupoBaHHOE COCTOSIHUE. Y CIIOBHE TUIACTUYHOCTH M €T0 aHAJIM3.

2. Texunonozus u obopyoosanue paziuynvix npoueccoe OMJI.

2.1. Texnonorus u obopynoBanue pa3ianunbix mporeccoB OM/I. ITpokaTtka metamnos. Ogar
nedopmaluy U ero mapameTphl. Y CJIOBUS 3aXBaTa M YCTaHOBUBIIIETOCS Mpoliecca. JlaBieHue
MeTalljia Ha BaJIKu, KPYTALINI MOMEHT U paboTa nmpokaTku. [IpogonpHasi, monepevyHast ¥ BUHTOBAs
MPOKaTKa.

2.2. IlpoxaTHble TpoduIN U copTaMeHT npokata. [IoHATHS 0 KanTuOpoBKe U MPOPHIUPOBKE
BaskoB. OCHOBHOE 000pYIOBaHHE MTPOKATHBIX 11eX0B. OO0II1e TEXHOIOTMYECKHE CXEMBI
MPOU3BOJICTBA. MeTo/iMKa pacueTra pexuma 005kaTus MpH MPOKaTKe B MPOKATHBIX 1I€XaX.

2.3. IIpou3BOACTBO TOpsiYEKATAHBIX JIMCTOB: yIAJICHUE OKAIUHBI; (POPMUPOBAHUE 3aJaHHON
HIMPHHBI; pacrpeiereHne 00kaTHii mo kieTsiM. OCOOEHHOCTH NOTY4YEHUS XOJIOTHOKATaHbIX
JMCTOB.
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2.4. ITpou3BoaCTBO ropsiueeOPMUPOBAHHBIX TPYO: MOIyUYEeHHE OO THIIb3BI,
(dbopMUpOBaHKE TOJIIMHEI CTCHKH U JTHAMETpa.

2.5. [Tpon3BoACTBO X0I0AHOAEHOPMUPOBAHHBIX TPYO /IS SHEpProMamuHOTpoeHus. Bonouenue
U IIPECCOBAHME: XapaKTePUCTUKA MIPOLECCOB U COPTAMEHT U3/IEJINil; OCHOBHOE 000pYI0BaHUE U
TexHoJIoruueckue onepanuu. [Tomydenue TpyO ¢ HCHOIB30BAHUEM BOJIOYCHUSI.

2.6. CBoOOHAsI KOBKA: OCHOBHOE 000pPYI0BaHHE; UCXOIHBIC MAaTEPHAJIbI, IPUMEHIEMBIN
UHCTPYMEHT; IOCTPOCHUE TEXHOJIOTUYECKOT0 Ipolecca.

2.7. IIpoekTUpOBaHUE MIOKOBOK: MIPUITYCKU U JIOIIYCKH; Macca U pa3Mepbl HCXOIHBIX 3arOTOBOK;
KOJIMYECTBO IMPOMEKYTOUHBIX I10I0IPEBOB U Tpedyemasi MOLUTHOCTb 000PYAOBAHHUS.

2.8. JIucToBas MITaMIOBKA: OCHOBHBIC OIIEPALlMU U 000pYJOBaHUE; TIOCTPOCHUE
TEXHOJIOTHYECKOT0 Ipoliecca.

2.9. IIpoexTrpoBaHKE ITAMIIOBOK: pacueT NMPHUITYCKOB U JOIYCKOB; OIIPEe/IEHIE Pa3MepPOB
IJIOCKOM 3arOTOBKHU U BBIOOp 000pyI0BaHUS AJIs €€ MOTyUSHHUS.

2.10. Cneunansusie Buasl OMJI. Packartka koser, rudka Tpy0, noinydeHre OuMeTaTnuecKux
W3JIEINH, BaJbIIOBKA.

3. Uszeomoesnenue omoenbHblx 6U008 3a20MOB0K U U0l 015 MAMWMUHOCIMPOEHUA.

3.1. UcxonHbie 3aroToBKH U (hopMa n3nennii. PexxnMbl HarpeBa KpyImHBIX CIATKOB. [lyTn
MHTEHCU(UKAIIMY HarpeBa KPYIHBIX CIUTKOB, YMEHbIIIEHUE yrapa U CHUKEHUS CKOPOCTH
OXJIAXKJEHUS 1e(POPMHUPYEMBIX 3aTOTOBOK.

3.2. [lonyuenue obevaek ajisi KOPIIYCOB PEAaKTOPOB U MaporeHepaTtopoB. [IpoekTupoBanue
MIOKOBKH U pacyeT NMPHUIYCKOB U A0MYycKoB. Ompe/iesieHue MacChl U pa3MepOB UCXOIHBIX CIIUTKOB.
Pacuyer koiruecTBa NpoOMEXYTOUHBIX OJIOTPEBOB U TpeOyeMOl MOIIIHOCTH 00OPYAOBAHHUS.
Oco0eHHOCTH U3rOTOBJICHUS 00edaeK NaTpyOKOBOM 30HBI.

3.3. UsroToBnenue nHUMI U Kpbimiek. [lomyueHue KpymHOorabapuTHBIX 3arOTOBOK TSt
U3IrOTOBJICHHUS LICJIBHOIIITAMIIOBAHHBIX JTHUAIII. HpOGKTI/IpOBaHI/ISI IITaMIIOBOK M paCy€T IMPUITYCKOB U
normyckoB. OnpezeneHue pa3MepoB MIOCKOM 3arOTOBKHU M BBIOOP 000pYI0BaHUS TS €€ MOJTYICHUS.
PacueT maccel 1 pa3MepoB UCXOAHOU 3aroTOBKH. OCOOEHHOCTH M3TOTOBJIECHHUS IOKOBOK THIIA BAJIOB
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u auckoB TypouH ADC. TpyOuaTsie 3aroToBKH U u3aenus u3 Hux. [lonydenue uznenuii s
AKTUBHOM 30HBI pEAKTOpA.

4. Ilymu cosepuiencmeo8anus Cyuecmeayiouux mexHoio2ui u O5ODV008GHM}Z

4.1. lIpumenenne 9BM u nudpoBuzanmm 11 ONTUMUA3ALUT TEXHOJIOTUN H SKOHOMHUH METaslIa.
Hcnonp30BaHueE NOJBIX, YAJINHEHHBIX, JIEIECTKOBBIX ¥ BBICOKOHYCHBIX YKOPOUYECHHBIX CIUTKOB IS
U3rOTOBJICHHE 00€YaeK, JHUII, BAIOB U JUCKOB. [ [OBBIIIICHHE TEXHOIOTHUECKON TUIACTHYHOCTH.

4.2. HoBble ruipaBInvecKye Mpecchl U MPOKATHBIE CTAHbI I MOMYyYeHUsT KPYITHOTraO0apUTHBIX
3aroToBoK. COBETCKHE, POCCHIICKHE U 3apyOeKHbIE N300PETCHUS IS IIOBBIIICHUS YPPEKTHBHOCTH
TEeXHOJIOrHueckux mnporeccoB OMJI.

4.3. Texnuka 6€30MaCHOCTH U OXpaHa TpyJa B POKATHBIX U KY3HEUHOIIPECCOBBIX LI€XaX:
CHIDKCHHUE YPOBHS IIyMa; OCOOEHHOCTH BBICOKOTEMIIEpATYPHOH TEXHOJIOTHHU; TPAHCIIOPTHBIE U
MOHT)KHBIE OTIEPALINH.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. 3aKoH coXpaHEHHUs! MAacChl U YCJIOBUS OCcTOsiHCTBAa 00bema ipu OM/1. KoaddunmenTs
nedopmanuu (obxkarue, yIupeHue, BHITSDKKA). ;
2. Ckopoctu aepopMupoBaHus U Aepopmarum.;
3. YcioBue miiacTH4HOCTH. YacTHbIE cilydyau YCJIOBUS IIaCTUYHOCTU. YuciieHHOe
oTpeieIeHre YCIOBHM yIpyroro M MiacTUYecKOro COCTOSTHHUSL.
4. IIpoekTHpoBaHUE TEXHOJIOTUYECKOTO Ipoliecca Mpu cBOOOAHOM KoBKe. CocTaBiieHne
yepTerka MOKOBKHU ¢ ucnoib3oBanuem 'OCTa 7062-79.;
5. Koadpdunuents! aegopmariyiy npu NpoiirMBKe 3ar0TOBOK U packaTke (BOJIOUYEHHUH) TPYO.
KoadduimeHTs! BHITSHKKH U1 0c00bIX ciiyyaeB OM/L;
6. Metoauka pacuera pexxuma 00kaTHIl IpU MPOKATKE.;
7. IlpoekTHpOBaHUE TEXHOJIOTHYECKOTO Mpoliecca JIUCTOBOM MTaMIoBKH. OnpeeneHne
pa3MepoB IIOCKOW 3arOTOBKH JIIsl H3TOTOBIICHUS JTHUII ¢ ucnosib3oBanneM ['OCta 6533-78.;
8. Co3nianue ¢ poBOro ABOMHUKA JUIsl YCIOBUNA MPOM3BOJICTBA 00€UalKH TETMIOBOTO
peaKTopa METOJAOM ropsiueii KOBKH.
PacueT u MonienupoBanue JegopMaluy 3aroTOBKY IIpU TopsAyeil KOBKe, IPECOBaHUE U
HITaMIIOBKE B ITporpamMmMe S-Form.
PacueT u MonenupoBanue JeGopMalu 3aroTOBKU IPU XOJIOJTHOM BOJIOUEHUH U B IIpOrpamMme
Deform.;
9. JlaBieHue MeTania Ha BAJIKH, KPYTSIIMHA MOMEHT U paboTa MPOKaTKU. ;
10. YcnoBus 3axBaTa U yCTaHOBHUBIIETOCS Ipoliecca mpu npokatke. Ouar nedopMaiuu 1 ero
napameTpsl. COOTHOIIEHUE MEXy YTJIOM 3aXBara, TUaMETPOM BaJIKOB M 00XKAaTHEM..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)
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OOBbsiCHEHHE TIEPBBIX YETHIPEX 3a/1a4.
OO0psicHeHne 3a0a4 S U 6.
OObsicHenue 3a1a4y 7 u 8.
OO0bsicHenue 3a1a4uu 9.

NS

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H GOPMHUPYEMBbIX B HUX KOMIeTEeHIU

3arutaHMPOBaHHbBIE PE3YIbTATHl O0YYEHHS M0 AUCIUILIHHE
(B COOTBETCTBUH C pa3zeiioM 1)

Konapr
WHUKATOPOB

Howmep paznena

JTCUUILTAHEI (B

COOTBETCTBHH C
n.3.1)

1/2]3]4

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHHUE)

3HATh:

TEXHOJIOTHUIO U3TOTOBJICHUA PAa3JIMYHBIX BUI0B KOHCTPYKHI/Iﬁ H Y3JI0B.

N-lonk-7

PacuetHo-rpaduyeckas
pabora/ITpoBepka
pacueTHOro 3aaaHus 2

Pacuerno-Tpadmdeckas
pabora/lIpoBepka
pacyeTHOro 3a1aHus 3

(du3HUECKHEe POLECCHI, TPOTEKAOIIIE B KOHCTPYKIMOHHBIX MaTepuaax ImpH
pa3IMYHbIX BUJAX 00paOOTKHU.

N-lonk-7

PacuetHo-rpaduyeckas
pabora/ITpoBepka
pacueTHOro 3aganus 1

OCHOBHBIE METO/Ibl 00paOOTKHN METAJIOB JaBJIEHUEM, IPUMEHSIEMbIE TTPU
MOJTyYEHHUHU TPOU3BOJCTBEHHOTO0 000y I0BaHHUS.

N-lonk-7

Pacuerno-rpaduueckas
pabota/IIpoBepka
pacyeTHoro 3agaHus 6

PacuetHo-Tpaduyeckas
pabora/llpoBepka
pacueTHOro 3aaHus 7

OCHOBHBLIC paCUCThI JJId BI)I60pa OINITUMAJIBHBIX PEIKUMOB.

N/I-lonk-7

Pacuerno-rpaduueckas
pabota/IIpoBepka
pacyeTHOro 3anaHus 4

PacuetHo-Tpaduyeckas
pabora/llpoBepka
pacdeTHOro 3adaHus 5

I'OCT u TV, npumeHsiemble IPU U3TOTOBIEHUN KOHCTPYKIIMN U JA€TaIE MAllluH B
SHEPrOMAalINHOCTPOEHUH.

N-lonk-7

PacuetHo-Tpaduyeckas
pabora/llpoBepka
pacdeTHOro 3a1aHus 8
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PacuetHo-rpaduyeckas
pabora/ITpoBepka
pacyeTHoro 3aganus 9

YMmerh:

o0ecIeYnBaTh TEXHOJIOTHYHOCTE PI3,I[€J'IPII71 " IIPOLECCOB X U3I'OTOBJICHNA,

Pacuetno-rpaduueckas

KOHTPOJMPOBATH COOIIOICHHE TEXHOIOTHYECKON AUCUUIUIMHBI Tpu n3rotoBienue | M-lomk-7 pabota/lIpoBepka
U3IEINH. pacyeTHOro 3aJ1aHus 6
BBIOMPATh OCHOBHBIE U BCIIOMOTATEIbHBIEC MATEPUAIIBI M CIIOCOOBI peaTH3auu PacuerHo-Tpaduueckas
OCHOBHBIX TEXHOJIOTUYECKUX MPOILIECCOB U MPUMEHSATH MPOTPECCUBHBIE METOIbI pabota/llpoBepka
AKCILTyaTalli TEXHOJIOTHIECKOTO 000pyI0BaHHS TP U3TOTOBICHUN U3 IS pacueTHOTO 3a/1aHus 7
MAIMHOCTPOCHHA. Wil-omer Pacuerno-rpaduyeckas
pabora/ITpoBepka
pacueTHOro 3a/aHus 8§
MIPUMEHSTh CTaHAAPTHBIE METO/IBI pacueTa Mpy MPOSKTUPOBAHUHU JIETalleH U Y3JI0B Pacuetno-rpaduyeckas
W3EIUI MallnHOCTPOEHUS. N-lonk-7 pabora/ITpoBepka
pacueTHoro 3ajanus 9
OCYIIECTBISTH MOUCK M aHATU3UPOBATh HAYYHO-TEXHUUECKYIO HH(POPMAIIHIO. PacuerHo-Tpaduueckas
W-lonk-7 pab6ota/lIpoBepka
pacyeTHOro 3aJaHus 5
LeJIEHANPaBIEHHO IPUMEHATh 0a30BbIC 3HAHUS B 00JIACTH MAaTEeMaTHUECKUX, PacuetHo-Tpaduueckas
€CTECTBEHHBIX, TYMAHUTAPHBIX U SKOHOMHUYECKUX HAYK B IPOeCcCHOHATHHOMN pabota/lIpoBepka
JesITebHOCTH. pacyeTHOro 3axaHus 1
Pacuerno-rpaduueckas
pabota/IIpoBepka
UJI-Lomk.7 pacueTHOro 3a/1aHus 2

PacuetHo-Tpaduyeckas
pabora/llpoBepka
pacdeTHOro 3a1aHus 3

Pacuerno-rpaduueckas
pabota/lIpoBepka

19




‘ PACUCTHOI'O 3aJIaHUs 4
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanmzanuu: [IpoBepka kauecTBa 0OPMIICHUS 3a1aHUS

1. IlpoBepka pacuerHoro 3aganus 1 (PacuerHo-Tpaduueckas pabora)
. [IpoBepka pacuerHoro 3aaanus 2 (PacuetHo-rpaduueckas padora)
. IIpoBepka pacuyernoro 3ananus 3 (PacuerHo-rpaduueckas padora)
. [IpoBepka pacuerHoro 3aganus 4 (Pacuetno-rpaduueckas pabora)
. IIpoBepka pacuyernoro 3ananus 5 (PacuerHo-Tpaduueckas padbora)
. [IpoBepka pacuerHoro 3aganus 6 (PacueTHo-rpaduueckas pabora)
. [IpoBepka pacueTHoro 3ananus 7 (PacuerHo-rpaduueckas padbora)
. [IpoBepka pacuerHoro 3aganus 8 (PacueTHo-rpaduueckas pabora)
. [IpoBepka pacueTHoro 3ananus 9 (PacuerHo-rpaduueckas padbora)

O 03O L B W

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

3auem c oyenkoiu (Cemecmp Ne6)
OneHka BBICTABISIETCS TO pekoMeHnauusMm cuctembl BAPC, myTtemM CyMMHUpOBaHHS OLICHKH 3a
KOHTPOJIbHBIE MEPOTIPUATHUS B CEMECTPE, U 3aT€M yUeT OLIEHKH MOJYYeHHOH CTYJICHTOM Ha 3aueTe.

B numiom BeICTaBIsIETCS OIICHKA 32 6 CEMECTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIBI 110 TUCIUITIIMHE PUBEICHBI B (DOH/IE€ OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. lonyGuuk, P. M. YuebHoe nocobue no kypcy "Jlutbe u o6padboTka naBieHuem" :
TexHonornueckue pacyeTsl B 00padoTke MetayuioB gasienueM / P. M. IN'ony6uuk ; Pen. H. A.
Omnpmanckuii. — M. : U3n-Bo MOU, 1984. — 79 ¢.: 0.15,;

2. T'ony6uuk, P. M. YuebHoe nocobue no kypcy "O6padoTka metauioB napienuem': Y. 1.
DneMeHTHI TeopuH 00padoTku MeTamioB AaBneHueM / P. M. T'ony6uuk ; Pen. H. A. Onpinanckuii
Mock. 3uepr. un-t (MOU). — M. : U3n-8o MOU, 1979. - 62 c.;

3. T'ony6uuk, P. M. OGpaboTka METayUI0B JIaBJICHUEM : METOJUYECKOE T0coOUe 0 KypCy
"TexHOJIIOTMYECKUE MPOLECCHl B MAIIMHOCTPOCHUU" 110 HAIpaBJiIeHUIO "TeXHOIOrnYeCKe MalllnHbI
u obopynosanue" / P. M. I'onyOuuk, /1. B. Mepkynos, M. B. Uenypun, Mock. suepr. un-t (MOU
TVY). — M. : U3n-Bo MOU, 2006. — 48 c.;

4. lllectrakos, H. A. MonenupoBanue nporeccoB 00padOTKH METANIOB JaBJIEHUEM B IPOTPaMMHOM
komIuiekce Forming : yueOHoe nmocoOue s By30B 1o HarnpasiaeHuto 150200
"MalmHOCTpOUTENbHbIE TEXHOJIOTUH U 00opyaoBanue", crieransHocTd 150201 "MamuHs! 1
TexHoJyiorus o0paboTku metaiioB aasiennem" / H. A. lllecrakos, A. B. Binacos, Mock. roc.
uHAycTp. yH-T (MI'UY). — 2-e u3n., crepeorun. — M. : U3a-so MI'Y, 2008. — 104 c. — ISBN 978-
5-2760-1451-7.;

5. 1. JI. Koncrantunos, C. b. CunenbHUKOB- "OCHOBBI TEXHOJIOTHYECKUX MTPOIIECCOB 00pabOTKH
MeTaiioB naBieHueM", M3narensctBo: "Cubupckuit ¢penepanbubiii yausepcuret (COVY)",
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Kpacnospck, 2015 - (488 c.)
https://biblioclub.ru/index.php?page=book&id=435694.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:
1. AutoCAD/ T Flex CAD (Bepcust 11t 00ydaromuxcs u MpernoiaBaTesiei).

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

O© 00 ~NO Ol W

MmetpoJioruu - http://protect.gost.ru/
10. Opunmanbubii caiit MUHMCTEPCTBA HAYKH M BbIcIero odopasoBanusi Poccuiickoi
®enepanun - https://minobrnauki.gov.ru
11. ®enepanbHblii mopta "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

. baza nannpix BUHUTMH online - http://www.viniti.ru/

. HannoHanbHasi 3J1eKTpoHHAas 0ubmoTeka - https://rusneb.ru/

. 9BC "KoncyasTanT crygenra" - http://www.studentlibrary.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. HanmmonanbHbIi mopTaj oHJIaiiH o6yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
. Oduunanbubiid caiiT @eepajibHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJMpoBaHUI0 U

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMeneHust

Homep aynuropun,
HaHMEHOBaHHe

OcHalenue

Y4eOHble ayIUTOPUH AJIs
MIPOBEJICHUS JIEKIIMOHHBIX
3aHATUHN U TEKYLLIETO
KOHTPOJIA

b-103, YuecOnas
aynutopus kad. "TM"

napTa, CTOJ PEnoiaBaTes, CTOJ
KOMIIBIOTEPHBIH, CTYII, KA A5
JIOKYMEHTOB, TyMO0a, T0CKa MeJloBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIbHBIN, KOHIULIMOHED

Y4eOHble ayAUTOpUH IS
MPOBEACHUS TPAKTUUECKUX
3ansatui, KP u KII

b-103, YueOnas
aynutopus kad. "TM"

rapTa, CTOJ IPEenogaBaTes, CTOI
KOMIIBIOTEPHBIH, CTYII, KA A5
JIOKYMEHTOB, TyM0a, T0CKa MeJloBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIbHBIN, KOHIULIMOHED

VY4eOHble ayAUTOpUH IS
MIPOBECHUS
1ab0paTOPHBIX 3aHATUI

b-103, Yuebuas
ayauropus kag. "TM"

napTa, CTOJ MMPEToAaBaTelsl, CTOJ
KOMIIBIOTEPHBIHN, CTYI, Kad A
JIOKYMEHTOB, TyMOa, JJOCKa MEJIOBasl,
MYITBTUMEAUUHBIN IPOEKTOP, SKPaH,
KOMIIBIOTEP NEPCOHATIBHBIN, KOHIUIIHOHED

VYyeOHble ayAUTOPUH IS
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTecTaluu

Bb-103, YueOnas
aynutopus kad. "TM"

rapTa, CTOJ IpernojaBaTes, CTOI
KOMITBIOTEPHBIH, CTYII, MKad A
JIOKYMEHTOB, TyMO0a, TOCKa MeJIoBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIbHBIN, KOHIULIMOHED

[Tomerntenus mis
CaMOCTOSITENTLHON pabOTHI

HTB-302, YntansHbIi
3aJ1 OTAEIIA
00CITy>)KMBaHUS
yueOHOI TuTepaTypoit

CTYyJI, CTOJ HHCLMGHHBII;'I, KOMITIBIOTCPHAA
CETh C BBIXOJOM B MIHTEpPHET, KOMIIBIOTED
MEePCOHAIbHBIN

ITomemenus s

b-103, YucbOnas

rnapra, CTOJ npe€roaaBaTeiisd, CTOJI
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KOHCYJIbTUPOBaHUS

aynutopus kad. "TM"

KOMITBIOTEPHBIH, CTYII, MKad A
JIOKYMEHTOB, TyMOa, J0OCKa MeJoBasl,
MYJIbTUMEIUINHBIN TPOEKTOP, IKPaH,

KOMITBIOTEP NEPCOHATBHBIN, KOHIUIIMOHED

[TomerneHus 11t XpaHESHHsI
o0opynoBaHus U y4eOHOTO
WHBEHTAps

A-06a/2, Cknan
kaenper TM

BEIIAJIKA IS OJIEXKbI

23




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

O6paboTka METaJIJIOB aBJICHUEM

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9

ITpoBepka pacuernoro 3ananus 1 (PacueTHo-rpaduyeckas padora)
[TpoBepka pacuernoro 3aganus 2 (PacuerHo-rpaduueckas padota)
ITpoBepka pacuernoro 3ananus 3 (PacueTHo-rpaduyeckas padora)
[TpoBepka pacuernoro 3aganus 4 (PacuerHo-rpaduueckas padota)
ITpoBepka pacuernoro 3amanus 5 (PacueTHo-rpaduyeckas padora)
[IpoBepka pacuernoro 3aaanus 6 (PacuetrHo-rpaduyeckas padora)
ITpoBepka pacuerHoro 3amanus 7 (PacueTHo-rpaduyeckas padora)
[IpoBepka pacuernoro 3ananus 8 (PacuetrHo-rpaduyeckas padora)
ITpoBepka pacuerHoro 3amanus 9 (PacueTHo-rpaduyeckas padora)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4€T C OLIEHKOM.

Howmep
paznen
a

Nanexk | KM | KM | KM | KM | KM
Paszen ¢ KM: -1 -2 -3 -4 -5

KM

KM

KM

KM

JUCIAILINHEI Henen 4 6 8 9 10
s KM:

11

12

13

14

DJIeMEHTBI TCOPUHN
00paboTKN METAILIIOB
JIABJICHUEM.

11

3HaueHue o0paboTKu
MmeTasuioB naBieHueM (OM/I)
B Pa3BUTUHU
HHEPrOMAILIMHOCTPOCHUSI.
3amaun OM/] B ycrnoBusix
PBIHOYHON 3KOHOMHUKH.

1.2

Paznuunbie ciocoOb!
o0Opa3oBaHus GOPMBI TENA U
UX CBS3b C U3MECHECHUEM + +
Macchl B IIpoLecce
dbopmooOpazoBaHUs.

13

[Ipoueccst OM/J] —
TEXHHYECKHUE CUCTEMEI.
Knaccudukanus
CTallMOHAPHBIX MPOIIECCOB IO
MpU3HAKaM 3aTpaT YHEPTUU
Ha popM0oOOpa3OBaHUE.

14

3aKOH MOCTOSHCTBA MacChl U
YCIIOBHS TTOCTOSTHCTBA
o0beMa IpH TIACTHYECKON
nedhopmaruu.
Koadduuumenrsr,
XapaKTepU3YIOIINE
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M3MEHEHUS Pa3MepOB
nehopMUPYEMOii 3arOTOBKU
(BBICOTBI-TOJIIIIUHBI, ITUPUHBI
1 JyIuHbI). CMEIeHHBIN
00beM, yIeIbHBIN
CMEILIEHHBIN 00beM,
YACIbHBINA CEKYHIHBIN
CMEILEHHBIH 00BEM.
Cxopoctu aedopmariu u
nehOpMUPOBAHUS.

1.5

Buner nedopmaruu B
3aBUCUMOCTHU OT
TeMIiepaTypsl. BiausHue
TEPMOMEXAHUYECKUX
YCIIOBH Ha IJIACTUYHOCTb U
CONIPOTUBIICHUE
nehopmaruii.
TeMneparypHble yCIOBUSA
dbopMon3MeHeHUSI.
DEeHOMEHOJIOTMYECKAs
Teopus AePOopMUPYEMOCTH
0e3 paspymienus. Bueninee
tpenue npu OM/I. Biusaue
BHEIITHETO TPEHHUS U (POPMBI
MHCTPYMEHTA Ha I0Ka3aTeln
npouecca. [Ipupona u Buabl
MOHUKEHHOM IJIACTUYHOCTH
Y TIyTH OCYIIIECTBIICHUS
nedopMaluiyu MaTepruaoB ¢
MTOHWKEHHOMN
MJIaCTUYHOCTHI0. COBMECTHOE
BIIUSIHUE PA3JIMYHBIX BUJIOB
MOHUKEHHOM MITACTUYHOCTH.
Bnusinue cpennero
HaIpsKEHUSL.

1.6

CuioBO€ B3aMMOJICHCTBHE
pabovero UHCTpYMEHTA U
nehopMupyeMoro Tena.
HarmpsixenHo-
nedhopMupoBaHHOE
COCTOSIHHUE. Y CIIOBHE
MJIACTUYHOCTHU W €r0 aHaJU3.

TexHonorust u 060pyaOBaHUE
paszinuHbIX nporeccoB OMJI.

2.1

TexHonorust u 060pyaOBaHUE
paznuuHbIX nporeccoB OM/I.
[Ipokatka metamioB. Ouar
nedopmaruu u ero
napaMmeTpsl. Y CIOBHUS
3axBaTa U YCTAaHOBUBIIETOCS
nporiecca. /laBnenue metanna
Ha BAJIKH, KPYTAIIUHA MOMEHT
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1 paboTa IpOKaTKH.
IIpononpHas, nonepeyHas u
BHHTOBAs IPOKATKA.

2.2

[IpokaTtHbie nmpodunm u
COPTaMEHT MPOKaTa.
[NonsaTtus o kanuOpoBKe U
npoUIMPOBKE BAJIKOB.
OcHoBHOE 000py10BaHNE
HpOKaTHBIX 1IexoB. O01mue
TEXHOJIOTUYECKUE CXEMBI
npou3BoAcTBa. MeToauka
pacuera pexuma 00xaTus
[P TPOKATKE B MPOKATHBIX
1exax.

2.3

[TIponsBoacTBO
ropsiueKaTaHbIX JUCTOB:
ylajaeHue OKaJInHbL;
dbopmupoBaHue 3aaHHON
INIUPHUHBL, pacnpeeieHre
00’KaTHH 10 KIIETSAM.
Oco0eHHOCTH MOJTyYeHUs
XOJIOJHOKATAHBIX JINCTOB.

2.4

[TponsBoacTBoO
ropsiueie)OpMUPOBAHHBIX
TpyO: NosyyeHue nojaon
TWIIb3bl, (POPMUPOBAHKE
TOJILIUHBI CTCHKU U
JUameTpa.

2.5

IIpoussoacTso
X0JI0/IHO/1E()OPMHUPOBAHHBIX
TpyO s
YHEPTOMAITMHOTPOCHHUS.
BonoueHue u npeccoBaHue:
XapaKTEPUCTHKA MPOIECCOB H
COPTaMEHT U3/IENHIA;
OCHOBHOE 000pYJ0BaHUE U
TEXHOJIOTUYECKUE ONEPALIH.
[Tonyuenue TpyO ¢
UCIOJIb30BAaHUEM BOJIOYEHHUSI.

2.6

CB00Oo0IHast KOBKA: OCHOBHOE
00opyoBaHue; UCXOAHBIE
MaTepI/IaJ'II)I, HpHMeHﬂeMBIﬁ
UHCTPYMEHT; MOCTPOCHUE
TEXHOJIOTHYECKOT0 TIpoIiecca.

2.7

[IpoexTupoBaHre MOKOBOK:
NPUITYCKH U JIOTTYCKH; Macca
U pa3Mepbl UCXOHBIX
3arOTOBOK; KOJIMYECTBO
IPOMEKYTOUHBIX ITOJ0TPEBOB
U TpedyeMasi MOIIHOCTb
000pyIOBaHUSI.
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2.8

JIncroBas mITaMIoBKa:
OCHOBHBIC onepaunn nu
000pyI0BaHNE; TOCTPOCHHE
TEXHOJIOTHYECKOT0 Ipoliecca.

2.9

[IpoexkTupoBanue
[ITAMITOBOK: pacueT
MIPUITYCKOB U JIOMYCKOB;
OIpe/iesIEHUE pa3MEPOB
IJIOCKOM 3arOTOBKU U BBIOOP
000pyI0BaHUs JIJIs €€
MOJIyYEHUSL.

2.10

Cnenuanbabie Buasl OM/I.
Packatka koner, rubka Tpyo,
MOJTyYeHUE
OMMEeTaJUTMYECKUX U3ICIUH,
BaJIHI[OBKA.

H3roroBieHue oTAeIbHBIX
BHUJOB 3aIr'OTOBOK U M3IEINHI
JUTS. MAIIUHOCTPOEHUS.

3.1

Hcxonnble 3aroToBKH U
dopma nznenuit. Pexumbl
HarpeBa KPYIHBIX CIUTKOB.
[Tytu unTeHcupuKanun
HarpeBa KpYIHbIX CIIUTKOB,
YMEHBIIEHUE yrapa u
CHU)KEHUSI CKOPOCTHU
OXJIaXKIEHUS
ne(OpMUPYEMBIX 3arOTOBOK.

3.2

[Tomyuenue obevaex st
KOPITYCOB PEaKTOPOB U
MaporeHepaTopoB.
IIpoekTupoBaHne NOKOBKHU U
pacueT MpUIyCKOB U
nomyckoB. OnpeneneHue
MaccChl U pa3MepPOB UCXOIHBIX
cIuTKOB. Pacuer konmyecTBa
MIPOMEKYTOUHBIX TTOJIOTPEBOB
1 TpeOyeMOil MOIITHOCTH
ob6opynoBanusi. OcoOeHHOCTH
W3TOTOBJICHHS 00€YacK
naTpyOKOBOM 30HBI.

3.3

H3rorosienue THAII U
kpsimek. [lomyuenue
KpYIHOTa0apUTHBIX
3aroTOBOK ISl U3TOTOBIICHUS
[ETBHONITAMITOBAHHBIX
nautl. [IpoextupoBanus
IITAMITOBOK ¥ pacyeT
MIPUITYCKOB U IOITYCKOB.
Onpenenenne pa3MepoB
TJIOCKOM 3arOTOBKU U BBIOOP
000pyTOBaHUS TS €€
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nonydeHus. Pacuer maccel u
pa3sMepoB UCXOAHOM
3arotoBku. OcoOeHHOCTH
M3TOTOBJICHHS TTOKOBOK THIIA
BaJIOB U JMCKOB TYpOUH
ADC. TpyOuarbie 3arOTOBKA
Y U3JIEeNUs U3 HUX.
[Tonmydyenue uznenuit 1uis
AKTHBHOM 30HBI PEAKTOPA.

IIytu coBepuieHcTBOBaHUS
CYLIECTBYIOIIUX TEXHOJIOTUI
1 000pyIOBaHUS

4.1

[Ipumenenue 9BM u

U pOBHU3AIUH IS
ONTUMU3ALMH TEXHOJIOTUU U
SKOHOMUU MeETaia.
Hcnonb3oBaHue MoibIx,
VUIMHEHHBIX, JIETIECTKOBBIX U
BBICOKOHYCHBIX
YKOPOUYEHHBIX CITUTKOB JJIsI
U3TOTOBJICHHE 00€UacK,
JTHUII, BAJIOB U JIUCKOB.
[ToBeIIEHME
TEXHOJOTHYECKON
IJIACTUYHOCTH.

4.2

Hossle runpaBnnyeckue
IPECCHl ¥ MPOKATHBIE CTAHBI
JUTSL TIOTTYIEeHUS
KpYIHOrabapuTHBIX
3aroToBoK. COBeTCKHE,
poccuiickue u 3apyOexHbIe
MU300peTeHUS IS
noBbIIIeHUS () (HEKTUBHOCTH
TEXHOJIOTUIECKUX MPOIECCOB
OMJL.

4.3

Texnnka 6€30I1aCHOCTH U
OXpaHa TpyZa B MPOKATHBIX U
KY3HEUHOITPECCOBBIX I[€XaxX:
CHUYKEHUE YPOBHS LIyMa;
0COOEHHOCTH
BBICOKOTEMIIEPATYPHOI
TCXHOJIOTHH, TpaHCHOpTHBIe
Y MOHTQ)XHbIE ONIEPALINH.

Bec KM, %:

10

10

20

20

20
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