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Kypc 3
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PaGouas nporpamma cocrasinena Ha ocHoBe GI'OC BO 1o HanpaBIeHHIO MOATOTOBKH
22.03.02 Merannyprus (ypoBens Gakanaspuara) (nmpukas Muno6puayku Poceun ot 04.12.2015
r. Ne 1427)

PaGouast mporpamma paccmoTpena u 0106peHa Ha 3ace1aHun Kadeapbl MeTainypruu u

XMMHYECKHX TEXHOJIOT Uil
18.02.2020, mportokosn Ne 6 @ / -
3as. kadenpoit & LVV; ~ A.C. Xapuenko

Pabouas nporpamma o06pena metoamueckoi komuceneit UMMuM

20.02.2020 r. mpotokon Ne 5 o
g Qﬂ__,_..
Hpezlccﬁé?em, s-(A.C. CaBuHOB

Pabouas nporpamMma cocrasiieHa: %
npodeccop xapeapst MuXT, 1-p TexH. Hayk . < AM. Cronsipo

= 77

Penen3zenr:

Jupekrop OOO"[1lnakcepBuc” , KaH/I. TEXH. HAYK 6Q oLege é — A.b. Benukwuii




JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2021 - 2022
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peamsanuu B 2022 - 2023
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmzanuu B 2023 - 2024
yueOHOM roly Ha 3acefaHuu Kageapsl MeTannypruu U XUMMHYECKUX TEXHOJIOTUI

IIporokomor 20 . Ne
3aB. kadenpoit A.C. XapueHnko

Pabouas nmporpamma nepecMoTpeHa, 00cyxIeHa u ogodpeHa st peanm3anuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu Kageapsl MeTannypruv U XUMMHYECKUX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. YapquKO

PaGouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanuszanuu B 2025 - 2026
yu4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl MeTaTypriud i XHMHYECKAX TEXHOJIOTHI

[Ipotokom ot 20 . Ne

3aB. kadenpoii A.C. YapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Hensitmu  ocBoeHus AWCHUIIIMHBL «MoJenupoBaHUE TMPOLECCOB HU OOBEKTOB B
METaJUTYPTUH» SBISAIOTCS (OPMHPOBAHHE Y OOYyYaIOIIMUXCS MPEACTABICHUNH W HABBIKOB IIO
pa3paboTKe MaTeMaTUYEeCKUX MOJIEJIeH METAIUTypruuecKuX arperaroB M TEXHOJIOTHYECKUX
MIPOIIECCOB METAJUTYPTUUECKOTO IMTPOU3BOICTBA.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuumumaa MoaenupoBaH#e MPOLECCOB M 00BEKTOB B METAJUTYPTUU BXOJIUT B 0a30BYIO
4acTh y4eOHOrOo Mi1aHa 00pa30BaTEIbHOMN IPOTrPAMMBI.

Jns  wu3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMUPOBAHHBIE B Pe3YJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

OCHOBBI METAINTYPrU4€CKOI0 IPOM3BOACTBA

AHanu3 yucinoBor HHGOPMAITHHI

WNudopmarrka u H”HPOPMAITMOHHBIE TEXHOJIOTUU

MatemaTtuueckas CTaTUCTUKA B METAJLITyprHH

duznyeckas XUMH

Maremaruka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padboTa

[ToaroroBka K 3aIMTe U 3alIUTA BBITYCKHOM KBAJIM()UKAIIMOHHOM pabOThI

[ToaroroBka k ciade u cjaua rocyJapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynprare ocBoeHUs AMCUUIUIMHBL (Monyins) «MoJenupoBaHue IHPOLIECCOB U
00BEKTOB B METAJUTYPTrUM» 00y4atOIIUICS TOJIKEH 001a1aTh CIIEAYIOIIUMU KOMITETEHIIUSAMU:

CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIIMHU

ITK-5 cnocoOHOCTRIO BLI6I/IpaTB U MPUMCEHATH COOTBECTCTBYIOIIUC MCTOABI MOJACIIMPOBAHUSA
(1)I/I3I/I‘I€CKI/IX, XUMHUYCCKUX U TCXHOJIOT'MYCCKHUX ITPOLECCOB

3HaTb MCTOAbI MATEMATUUICCKOT'O MOACIINPOBAHUA MCTAJLUTYPTUICCKUX 00BEKTOB U
TEXHOJOTHYCCKUX ITPOLCCCOB

YMeTh HCIIOJIb30BATh METOJAbI MATCMATUYCCKOI'O MOJACIIUPOBAHUA
MCTAJLUTYPIUUICCKUX 00BEKTOB M TEXHOJOTHYSCKUX ImponeccoB

Brnanets HaBBIKAMU MCTOJIb30BAaHUS CTAHJAPTHBIX TPOTPAMMHBIX CPEICTB
AJIEKTPOHHBIX TabuIl «EXCely ms pa3paboTkn MaTeMaTHUYECKUX MOJIENei

ITK-11 roTOBHOCTBIO BBISIBISATH O0BEKTHI JJId YIIYUHICHUA B TEXHUKE U TCXHOJIOTUU

3HaTh 3¢ (deKTHBHBIE BADUAHTHI YCTPAHEHUS HEJOCTATKOB KOHCTPYKIIMH
METaJUTyprUUeCKOr0 arperara i COBEPIICHCTBOBAHUS TEXHOJIOIHYECKOTO
mpouecca

YMmers BBISBJIATH 3(PPEKTUBHBIE BAPHAHTHI YCTPAHEHHUS HEOCTATKOB KOHCTPYKIIMH
METaJUTyprUUeCKOr0 arperara i COBEpIICHCTBOBAHUS TEXHOJIOIMYECKOTO
mpouecca

Branets HaBbIKaMU BbISIBIIEHUS 3(()EKTUBHBIX BAPUAHTOB YCTPAHEHUS HEIOCTATKOB
KOHCTPYKLUU METAJUTyPIMUECKOr0 arperara i COBEpLICHCTBOBAHUS
TEXHOJIOTMYECKOT0 IpoLecca




OIIK-4 TOTOBHOCTBIO COUYETATh TEOPUIO U IIPAKTUKY JJIs PELICHUS WHKEHEPHBIX 3a1a4

3HaTh COBPEMEHHBIE METO/IbI TEOPETHUECKOTO U 3KCIIEPUMEHTAILHOTO
MCCIIEIOBAHMSI ITPOLIECCOB 1 OOBEKTOB B METAJLUTYPIUU

YmeTh IIPOrHO3UPOBATh BO3MOKHOCTD PEILICHUSI MHKEHEPHBIX 33134 B
METAJUTYprUH

Bnagers METOAAaMH UCCIIEIOBAaHHS U CIIOCOOHOCTBIO OOBACHATH €T0 PE3YIIbTATHI

IIPUMEHUTEIIBHO K HpO(bGCCHOH&J'IBHOfI JCATCIIbHOCTU




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIMILTUHBI COCTaBiseT 5 3aueTHbIX eauHui 180 akan. gacoB, B TOM

YqHUCIIe:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHEayIuTOpHas — 4 akaj. 4acoB

— caMmocTosTeIbHas padoTa — 72,3 akaj. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca
dopma aTTeCTalNH - IK3aMEH

AynutopHast § =
o | KoHTakTHas pabora o 3 dopma TeKyIIEero
=
N B aKajl. yacax g Bun KOHTPOJISt
Pazzen/ Tema 3 (B axaz. acax) = . p Kon
S 3 ©| caMOCTOSITEBHOM | ycIeBaeMOCTH U
JUCTTUTLTAHBI 3 [~ . | xommnereHun
@) g £ paboThI MIPOMEKYTOUHOM
mab. | mpakt. | =& aTTecTaluu
Jlek. s < 11
3aH. 3aH. | O &
Paznen 1. [Tonsarue
MaTEeMaTHIECKON MOIeIN
Nzyuenue
1.1 TousTHE TEOPETUIECKOTO
MaTeMaTHU4eCKOU MOJIEIIH JIEKIIMOHHOTO . TIK-5, TIK-11
e, | g 6 821 15 ! YcrTHBIi onpoc ' '
0011e MPUHIINIIGI ¥ STaIbI MaTtepuana u OIlK-4
€€ MOCTPOCHHUS WHTEPHET-
HCTOYHUKOB
Hroro no pazaeny 6 821 15
Pasgen 2. BrruuciaurenbHbIil
SKCHEPUMEHT U aJeKBaTHOCTh
Mojenen
2.1 CraTudeckue MOJICIH B
S [MoaroroBka K 3ammra
YPTHH. JIEKIIUOHHBIM 1 nmabopaTopHOit TIK-5, TIK-11,
OcobeHHocTH 6 8 8/41 15 .
71a00paTOPHBIM paboThI; YCTHBIH OIIK-4
JTUHAMHYECKOTO
3aHATHIM ornpoc
MO/ICIIUPOBAHUS B
HWroro no pazneny 8 8/41 15
Paznen 3. TlpumenenHue
YUCJICHHBIX METOIOB IS
aHaJii3a M pacyera MpoleccoB
3.1 YuciieHHbIE METOIBI
VTS aHaJk3a U pacyera IToaroroBka 3amura
MPOLIECCOB, MPOTEKAIOIIUX 6 8 /41 20 JICKIIMOHHBIM U nabopaTtopHOU TIK-5, TIK-11,
MIPY MPOU3BOJCTBE U 1abopaTopHBIM paboThI; YCTHBIH OIIK-4
00paboTKe METAIJIOB U 3aHATHIM ornpoc
CILIaBOB
HWroro no pazneny 8 8/41 20
Paznen 4. Metons! pemeHust
COTIPSDKEHHBIX 3a/1a4
. IToaroroBka 3amura
4.1 Mopenb TUNa «4epHbIA A H .
JICKIIUOHHBIM U nabopatopHoit | IIK-5, TTK-11,
SIIHK». J[MHaMudecKue 6 6 6/21 11 Ny
Mozen nabopaTOpHEIM paboThI;, YCTHBIN OIlIK-4
’ 3aHATUSIM onpoc
Wroro no pazneny 6 6/21 11
Pazpnen 5. IlocraHoBKa U ITyTU
pEIICHHs] OTUMHU3ALUOHHBIX
3a/1a4




5 1 Moeis IMoaroToBka K 3amura
) A JIEKIIMOHHBIM U nabopaTtopHOn TIK-5, TIK-11,
pacnpeeeHHbIMU 6 6 421 11,3 . .
1a60paTOPHBIM paboThl; YCTHBIH OIIK-4
napaMeTpaMu
3aHATHSIM orpoc
HUroro no pazaeny 6 421 11,3
Uroro 3a cemectp 34 |34/141 72,3 SK3aMeH
Hroro no aucumruinye 34 |34/141 72,3 JK3aMeH TIK-5,IIK-

11,0T1K-4




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Jns  peanu3alid  NPEIyCMOTPEHHBIX  BHJOB y4eOHOH pa®OThl B KayecTBe
00pa3oBaTeNbHBIX M HMH(MOPMALMOHHBIX TEXHOJOTWH B  MPENOJAaBaHUM  JUCHUIUINHBI
«MoJenupoBaHUe MPOLECCOB U OOBEKTOB B METAJUTYPIHHM» HCIOIB3YIOTCS TPAAUIMOHHAS H
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHH.

Jlekuuy TPOXOIAT Kak B TPATUIMOHHON HMH(OpMAIMOHHON (opme, Tak U B (Gopme
JEKIMI-BU3yaIn3aluil ¢ UCTIONB30BaHUEM IIPE3CHTALNI B BUIE BUCOMATEPHAIIOB.

Ha naGopaTopHbIX 3aHATHAX C HCHOJB30BAHHWEM IEPCOHAIBHBIX KOMIIBIOTEPOB
BBINIOJHAIOTCS MHIMBHIAYAJIbHBIC 33JaHUS 110 HW3y4aeMOMY pas3jieny AUCHMIUIMHBL [lpm
NPOBEICHUHN 3aHATHIA HCIIONB3YETCS METOJ] KOHTEKCTHOTO OOYYEHHs, KOTOPBIH MO3BOJISET
YCBOHMTBH MaTepHa ITyTeM BBISBICHUS CBA3EH MEX/ly KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.
Pe3synbraThl  BBIOMHEHHBIX 33JaHAN  3aIIMIIAIOTCA W IOABEPTalOTCS  KOJUIEKTUBHOMY
0OCV)KIICHUIO C BBISIBICHUEM Y aHAJTH30M IIDOOJIEMHBIX CUTVALIUi.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4aroIuXCcs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas UTEpaTYypAa:

1. Jleymun, . O. MoaenupoBaHue MPOIECCOB U 00BEKTOB B METAIYPIUH | yIeOHUK /
N.0O. Jleymun. - M. @ ®opym : HUL[ UHOPA-M, 2019. - 208 c. - (Boicmee obpazoBanue:
bakanmaBpmar). - ISBN 978-5-16-101315-1. - Tekcr : onektponHsid. - URL:
https://new.znanium.com/catalog/product/1012428

0) lonotHuTeEIBHAS TUTEPaTypa:

1. Kyuepse, b. B. MopaenupoBanue mnporeccoB U OOBEKTOB B METAJUIYPrUu.
MopenupoBanue ¥ ONTHMHU3AIMS POIECCOB JHMCTOBOW MpOKaTKu : ydeOHOoe mocobue / b. B.
Kyuepsies, B. B. Kpaxr, I1. 0. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Tekcr :
snektponueli  // JlaHb : EKTPOHHO-OuOimoreynas  cucrema. —  URL:
https://e.lanbook.com/book/116998

2. Kyuepsies, b. B. MozaenupoBaHnue mpoieccoB U 00bEKTOB B METAJUTYPTUU . yuyeOHOE
nocobue / b. B. Kyuepsie, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. 1.]. — Yacts 1
: MogenupoBanue u onTUMH3anus TexHonorumueckux cuctemM — 2004. — 62 c. — Tekcer :
snekTpoHHbii [/ Jlaub : JNEKTPOHHO-OMOMoTewHass ~ cucrema. —  URL:
https://e.lanbook.com/book/116999

3. Bekapesuu, A. A. UHpopManmOHHBIC TEXHOJIOTUU U aBTOMATH3aIUs B METAJUTYPTHUH
yueOHoe mocooue / A. A. bekapesuy, 1O. JI. MutkeBuu. — Mocksa : MUCHUC, 2012. — 71 ¢c. —
Tekcr : omexktpouusii /[ Jlawb | snekTpoHHO-OMOnHMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/116712

4. CronsapoB, A. M. TexHonmornyeckue pacueTbl MO HENPEPHIBHOM pPA3/IMBKE CTAIU :
yueOHoe nocooue / A. M. Cronsipos, B. H. Cenuanos ; MI'TY. - [2-e u3., HOATOT. 1O 1eY. U3,
2011 r.]. - Maruautoropck : MI'TVY, 2015. - 1 snektpos. ont. auck (CD-ROM). - 3aru. ¢ tuTyi.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpooobekr. - Tekcr
DIIEKTPOH-HEIH. - CBeteHus AocTynHbI Takxke Ha CD-ROM.

B) MeTtoauyeckue yka3anus:
1. CronsapoB A.M., bynanoB b.A. Matemaruueckoe MoieTMpOBaHUE NBYX (HaKTOPHOU


https://new.znanium.com/catalog/product/1012428
https://e.lanbook.com/book/116998
https://e.lanbook.com/book/116999
https://e.lanbook.com/book/116712
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true

3aBHUCUMOCTH JUTMHBI JIYHKH >KHJIKOTO MeTajljla B CIsI00BOM HEMpPEpBhIBHOIMTON 3aroTOBKE:
MeTtonudeckue yka3aHus K JJabopaTopHO paboTe 1o auciuiuimae «MoaenupoBaHue MPOIEeCCOB
1 00BEKTOB B METAJLTYPTHH» I cTyAeHTOB crienraibHocTd 150101, Marnurtoropck: 'OY BITO
«MI'TY»,2012.8c.

2. CemuBanoB B.H., CronspoB A.M. OrmpezaeneHue TEXHOJIOTHYECKUX IapaMETPOB
pasznuBkH ctanu Ha cisiooBoit MHJI3. Marunutoropek: I'OY BITO «MI'TVY», 2010. 20 c.

3. CemuBanoB B.H., CromxspoB A.M. OrnpezneneHue TEXHOJIOTHYECKUX IMapaMETPOB
pa3iuBKHU ctanu Ha coproBoit MHJI3. Maruutoropck: 'OY BITO «MI'TVY», 2010. 22 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieyeHue

Haumenoanue [10 Ne norosopa Cpox 1eicTBus JIMLIEH3UU
MS Windows 7

Professional(ums  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |[A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

7Zip cB000IHO pacnpoctpansemoe [10 OECCPOYHO
FAR Manager cBo0o1HO pacnpocTpanseMmoe I10 0eccpoYHO

Hpmbeccnonanbmﬂe 0a3bl JAaHHbIX ]/Il-[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

HasBanue kypca Cchlika
DnexTpoHHas 0a3a meproanueckux m3manuii East View
Information Services, OO0 «MMBHUC»

https://dlib.eastview.com/

HanmonansHas nH(GOPMaIMOHHO-aHAIUTUYECKAs URL:

cucrema — PoCCUICKUI MHIEKC HAYYHOTO LIUTUPOBAHUSA h TR . .
ttps://elibrary.ru/project risc.as

(PUHLI) p y.ru/proj p

IMTouckoBas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

WNndpopmannonnas cucreMa - EnnHoe OKHO JocTyna K

URL: http://window.edu.ru/
HHGOPMAIIMOHHEIM pecypcaM

denepanbHOE rOCYJIapCTBEHHOE OO0/ DKETHOE
yupexaenne «DenepanbHblii HHCTUTYT mpoMbiiiendoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

1. Yuebnas ayauropus Ui IpOBENCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHUs, CIYXAIlUMH ISl TPEACTaBICHUS ydeOHOMN
uHpopMauuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, INepeJadynd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquTopus U IPOBEICHHS JTa0OPATOPHBIX 3aHATHIA:

- KOMIIbIOTepHas TexHuKa ¢ nakeroM MS Office, ¢ moaxmouennem k cetn «HTEpHET» U
C JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEeIbHYIO CPEly YHUBEPCUTETA;

- CIIELMAJIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEXYTOYHOM aTTECTALIMK OCHAIIICHA!

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ mogkitouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

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

- CHIeHaIM3UPOBAHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLMAIM3UPOBAHHON MEOEIIbIO: CTeNIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHus;

- ikadamu Ui XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaloB.



IIpunoxenne 1

6 YueOHO-MeTOoANYeCcKOe o0ecTieyeHne CAMOCTOATEILHOH PadoThl 00y4arouXxcst

[To guctmmmae «MoaenupoBaHHe TMPOLECCOB W OOBEKTOB B  METaJUTypTHUU»

IpelycCMOTPEHAa ayIMTOpHAsl U BHEAYJUTOPHAs CaMOCTOATEIbHAs paboTa 00yUYaroIuXCsl.
AynutopHas  caMoCTOATENIbHAass paboTa  CTYAEHTOB  IIPENIoJiaracT  BBIIIOJIHEHUE

naboparopHbix paboT. JlaboparopHbie pabOTHI 110 HHAWBUYaIbHOMY 3aJaHUIO BBIMOIHSIOTCS Ha
KOMITBIOTEPE B AJIEKTPOHHBIX Tabuiax «Excely. [Ipumep Tematuku 3aganuii 1151 1a00paTOPHBIX
paboT mpuBeeH B ClenyIOIIeM pa3zelie paboueil mporpamMmbl. Y clieniHas 3aluTa pe3yibTaToB
n1abopaTopHOil paboTHI sIBIIsIETCS 003aTENBHOM IS IOMyCKa K SK3aMEeHY.

Bueaynutopnas camoctositenbHas paboTa oOydaroluXcsi OCYILECTBISIETCS B BHJE
U3YYEHHUS JTUTEPATYpPhl [0 COOTBETCTBYIOLIEMY pa3zeily ¢ IpopaboTKO Marepuaa.

JlabopaTopHble padoTHI 0 AUCIHUILIHHE:
1. MaTemaTnuyeckoe MOCIMPOBAHKE IIPOIIECCa BOCCTAHOBIICHUS KOHBEPTEPHOTO IIIAKA.
2. MaremMaTn4eckoe MOICITMPOBAHNE TIPOIECCa BAKYYMHOTO PACKUCIICHHS METalIa.
3. Maremaruyeckoe MOJCIMPOBAHUE IPOIECCa UCTCUCHUS JYThS U3 BEPXHEU KHUCIOPOTHON
(GypMBbl B KOHBEpTEDE.
4 MaTteMaTH4YECKOE MOJICJTUPOBAHUE mpoiecca OKHCJICHUS Maprasiia B
KHCIIOPOTHO-KOHBEPTEPHOM IIABKE.
5. Marematndeckoe MOCITUPOBaHKE TIporiecca GOPMHUPOBAHUS MAKPOCTPYKTYPBI
HENPEPBIBHOIUTON 3aTOTOBKH.

IIpumepHBbIe BONPOCHI JIs1 YCTHOTO ONpPoOca:

1. Yto Ha3wsIBaETCA MOAEIIBIO?

2. KakoBbI 0COOCHHOCTH MaTeMaTHYECKOW MOIeIn?

3. Kakue OpiBatoT MaTeMaTuuecKue MOJIEH (110 1eTH CO3AaHus, TI0 MIPUHIIUITY TTOCTPOCHHUS)?
4. B uem cymurHoCcTh (hOpMaIn30BaHHOTO MOAX0/1a TIPU MOCTPOCHUN MaTEMaTHUECKOM
MoOJIeJIH?

5. Yrto Takoe MOJIEINb TUIA «UEPHBIN SIIUK»?

6. B ueM 0COOCHHOCTE CTaTUYECKHUX MOJACICH?

7. Kakne 0cOOEHHOCTH UMEIOT JUHAMUYCCKHE MOJICIIH ?

8. B ueM CymHOCTb COIepKaTEIHHOTO MOIX0/1a TIPU TOCTPOSCHUU MAaTEMATHUYECKON MO ?
9. KakoBa CylmHOCTb CTATUYECKUX MOJIENIEN B METAJUTYPIUH?

10. KakoBbI 0COOEHHOCTH TUHAMUYECKOTO MOJICITUPOBAHUS B METAILTYprun?

11. B ueM 0coOEHHOCTH MO/IENEl ¢ paclpeieICHHBIMU MTapaMeTpamu?

12. Tlouemy napaMeTpsl MOJIETN MOTYT ObITh pacipe/leIeHHBIMU?

13. KakoBa 0COOEHHOCTh UMHTAIMOHHBIX MOACIECH?

14. B yeM CyImIHOCTb Pa3IN4HbIX YACIECHHBIX METOJOB?

15. YeM oTiiMuarOTCs pa3iMuHbIE METOJIBI ONITUMHU3ALUN?



IIpuaoxenne 2
7 OueHo4YHbBIE cpeCcTBA 1/ NPOBEJAeHUs IPOMEKYTOYHOI aTTecTalNU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CtpyKTypHBII
3JIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA
KOMIIETEHIINHU

OIIK-4 — roTOBHOCTBIO COYETAThH TCOPHUIO U MPAKTURY JJI PCHICHUA UHKCHECPHBIX 3a1a4

3HaThb COBPEMEHHBIE METO/bl TEOPETUYECKOTO U KoHTposabHbIe BOMPOCH! At TPOBEACHUS TEKYIIIEr0 KOHTPOJIISL U HTOTOBOM
AKCIIEPUMEHTAILHOTO HCCIIEIOBAHHUS aTTecTanuu B (popme 3K3ameHa
MPOLIECCOB U 0OBEKTOB B METAJLTYPTUU Yro Ha3BIBAETCSI MOJEIBIO?
KakoBbl 0cOOEHHOCTH MaTEMAaTHYESCKOH MO ?
Kakue ObIBatoT MaTemMaTuyeckue Mo (1o UeinH Co3JaHusl, 10 MPUHIUITY TOCTPOCHHUs)?
B yem cymuOCTh hopMaIM30BaHHOTO MOIX0/1a TIPU TOCTPOCHUN MAaTEeMATHYECKOM
Mozmenu?
VMmeTs MPOTHO3UPOBAaTh  BO3MOXHOCTh  PEILIEHUS Temartuka mabopaTopHBIX pabOT MO MAaTEMATHUYECKOMY MOJICTUPOBAHUIO

HHXXCHCPHBIX 3a/la4 B MCTAJLTYPrun MCTAJLTYPIrUuidCCKUX NpouecCoB

MareMatuueckoe MOAECIMPOBAHUE MTPOIIECCA BOCCTAHOBIIEHUSI KOHBEPTEPHOT'O IIIAKA.
MaTtemaTnyeckoe MOJEIMPOBAHHE MTPOLIECCa BAKYYMHOT'O PACKHUCIICHHS METaJlIa.




Bnanets

METOJJaMU HCCIIEOBAHUSI M CIIOCOOHOCTBHIO
OOBSACHATH €ro pe3yabTaThl MPUMEHUTEIBHO K
npo¢ecCHOHATbHOM 1eSITeJIbHOCTH

JlaboparopHas paboTa:

MaremaTnueckoe MOJENMPOBAaHUE MPOLECCa BAaKyyMHOI'O PACKUCICHMs MeTajula.
CMopenupoBaTh 3aBUCUMOCTh COJIEP’KaHUSI PACTBOPEHHOI'O B METAJIE KMCIOPO/1a OT JIaBICHUS
B ra3oBOi (pa3ze LUPKYISIMMOHHOIO BaKyyMaTopa M COJAEpKaHMs yriiepoja B MeTayljie Ipu
obpaboTtke cranu mapku 081O.

Heo6xoanuMele A1t pacueToB JaHHbIE BEIOUPAIOTCS CAMOCTOSITENBHO.

Pexomennyemas nureparypa:
1. burees A.M., burees B.A. Mertamnyprusa ctanu. Teopust 1 TEXHOJOTUS IJIABKU CTAJIA. —
Maruurtoropck: MI'TY, 2000. — 544 c.
2. KonecnukoB [O.A., bynanos Bb.A., CronspoB A.M. Mertamnypruueckue TEXHOJOTUU B
BBICOKOTIPOHU3BOJUTEIHFHOM KOHBEPTEPHOM Iiexe: yueOHoe nmocodue. — Marauroropck: M3a-Bo
MarnuToropck. roc. Texs. yH-ta uMm. ['.11. HocoBa, 2015. — 379c.

IIK-5 — ciioco0n

OCTBhIO Bblﬁl/lpaTb N MIPUMEHATHb COOTBETCTBYHOIME METOAbI MOJTCTHPOBAHUSA q)HSH‘IECKI/IX, XUMHYECCKHUX U TEXHOJOTHICCKHUX ITPOLECCOB

3HaTh MCTOAbl MAaTEMAaTUYCCKOIO MOACIUPOBAHUA KOHTpOJH)HI)IC BOIIPOCHI AJId ITPOBEACHHWA TCKYIICT'O KOHTPOJIA U HUTOTOBOU
METAIITYPrUYECKUX 00BEKTOB u aTTectanuu B (hopMe IK3aMeHa
TEXHOJIOTHYECKHX TIPOIIECCOB UTto Takoe MOJIEIh THIA «ICPHBINA SIITHK»?
B yem 0co0eHHOCTh CTaTHYECKHUX MOjIeei?
Kakune ocoOeHHOCTH UMEIOT TUHAMUYECKUE MOJISTTH?
B yem cymHOCTh coepKaTeNbHOT0 NOIX0/1a MPU MOCTPOSHUH MaTeMaTHYeCKOM MOIeTn?
TemaTuka 1abopaTOpHBIX pabOT MO MaTEMAaTUYECKOMY MOJICTUPOBAHUIO
METAITYPTUYECKUX TPOIIECCOB
MaremaTnuueckoe MOJICITHPOBAHKE IPOIecca UCTCUCHUS AYThS W3 BEPXHEH KHCIOPOIHOMN
HUCITIOJIB30BAaTh METOAbI MaTeMaTu4dcCKoOro
YmeTh (GbypMBI B KOHBEpTEDE.
MOJICTTUPOBAHUS METAILTYPTUYECKUX OOBEKTOB
Matematudeckoe MOJICITUPOBAHUE mporiecca OKUCJICHUS Maprasia B
N TCXHOJIOTHYCCKUX MPOIECCOB o
KHCIIOPOTHO-KOHBEPTEPHOM TIIaBKe.
Matematudeckoe MOJICTTUPOBAHUE mporecca (dbopMUpOBaHHS MaKpOCTPYKTYPBI
HEMPEPHIBHOINTON 3aTOTOBKHU.
HABBIKAMHU  WCIIOJIb30BaHUS  CTAaHJIAPTHHIX .
3amanus Ha pelieHre 3a/1a9 u3 mpodecCHoHaTbHON 007acTH
IIPOrPaMMHBIX CPEJICTB AJIEKTPOHHBIX TaOJIHII
MatemaTtrueckoe MOJICTTHPOBAHUE mporecca OKHCJICHUS Maprasia B

«Excely mns pa3paboTKM MaTeMaTH4ecKux

Bnanets

MoJieen

KHCJ’IOpOI{HO-KOHBGpTCpHOﬁ IIJIaBKE. CMO,[[GHI/IpOBaTB 3aBUCUMOCTb OCTATOYHOI'O0 COJACPIKaHUA




MapraHia B MeTaJljIe OT COJAEP)KaHHs MapraHlia B Yyr'yHE U OCHOBHOCTH IIJIaKa JJIsl YCJIOBUI
MMK.
Heo0xoauMeie aiist pacueToB JaHHbBIE BEIOMPAIOTCS CAMOCTOSTENBHO.

Pexomennyemas nureparypa:
1. KonecnukoB lO.A., bynanoB B.A., CronspoB A.M. Meramtypruyeckue TEXHOJIOTMHM B
BBICOKOIIPOU3BOJUTEIBHOM KOHBEPTEPHOM Liexe: yueOHoe nocoobue. — Maruuroropck: M3a-Bo
Marnuroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2015. —379c.
2. bureeB A.M., burees B.A. Meramnyprus cranu. Teopuss 1 TEXHOJOTUS TUIABKUA CTalIH. —
Maruurtoropck: MI'TV, 2000. — 544 c.

IIK-11 - roTOBHOCTBLIO BBISIBJIATH 00bHEKThI AJIS YAIYYIICHUA B TEXHUKE U TEXHOJIOTI'MH

3Harthb KoHTposbHbIe BONPOCH! AJ1s1 IPOBEAEHUS TEKYIIET0 KOHTPOJIS U UTOIOBOM
aTTecTalluu B popMe FK3aMeHa
3 PeKTHBHBIE BapHaHThI ycrpaHenust | KakoBa CyIIHOCTh CTaTUYECKUX MOJENIEH B METAJUTYypruu?
HEI0CTaTKOB KOHCTpYKLUH | KakoBbl 0COOEHHOCTH AMHAMUYECKOT0 MOJICIMPOBAHUS B METAILITYPruu?
METaJLITypruuecKoro arperara u | B ueM ocobeHHOCTh MOJIeNEl ¢ pacipeleIeHHbIMU TapaMeTpaMu’?
COBEPLICHCTBOBAHHUS TexHosoruueckoro | [Touemy napamerpsl MOJieNId MOTYT OBITh pacipeaeIeHHbIMU?
nmporecca KakoBa 0co0€HHOCTh UMUTAIIMOHHBIX MOJIETEH?
B uem cymHOCTb pa3InyHbIX YHUCIEHHBIX METOIO0B?
UeM 0TJIMYAIOTCS pa3IMYHbIE METObI ONITUMHU3ALIMN?
Temartuka nabopaTopHbIX pabOT IO MaTEMATHUYECKOMY MOJIETUPOBAHUIO
METAJITYPTUUECKUX MPOLIECCOB
Matematuueckoe MOJAENUPOBAaHUE Ipoliecca  IIJJaKOOOpa3oBaHMS B KOHBEPTEpPE C
BBISBIISITH 3 deKTUBHBIE BapHaHTbI . o
Ymetp KOMOWHUPOBAHHOH NMPOYBKOI KHUCIOPOJOM CBEPXY M aprOHOM CHU3Y.
YCTpAaHEHUs]  HEJOCTaTKOB  KOHCTPYKLUU
MatemaTuueckoe MOJEIMPOBaHKE MTPOLIECCA PACKUCIECHUS CTAIH.
METAJLITYPrUYECKOT0 arperara U .
MaremaTHueckoe MOJIeIMPOBaHUE MPOLecca BAaKyyMHON 00paboTKH MeTasia
COBEpIIEHCTBOBAHUS TEXHOJIOTHYECKOT0
Hporecea MatemaTtuueckoe MOJIEIUpOBaHUE Mpollecca MPOAYBKH MeTalljla B KHCIOPOJAHOM KOHBEpTepe
P CBEPXY
Marematnueckoe MOIeIMpOBaHUE TIpoliecca okuciaeHus pochopa B TyroBoi CTalICINIaBUIIbHON
TIEYH.
HaBBbIKAMU BBISIBJICHUS 3P PEKTUBHBIX 3agaHus Ha pelieHue 3a1a4d U3 npodeccuoHanbHOM 001acTu
BapHaAHTOB YCTpaHCHUA HEAO0CTATKOB MatemaTrueckoe MOJEIHpPOBAHUE TIpoliecca OKucieHuss ¢ochopa B IyroBoOi

KOHCTPYKIIMU MCTAJUTYPIrUYCCKOr'0 arperara u
COBCPUHICHCTBOBAHUSA TEXHOJIOTHYECKOT'O

cTasleruiaBiiIbHON neun. CMOAenupoBaTh 3aBUCUMOCTh OCTaTOYHOTO cojnepkaHus (ocdopa B
MeTaJule Mepe] BBITYCKOM M3 arperata ot cojaepkanus ¢ocdopa B IoMe U OCHOBHOCTH IIUIAKa




Bnanets

nporiecca

pu padote ¢ 30 % 1oMa B METAIIINYECKON LIMXTE.

HeoOxoaumeie /U1 pacueToB JIaHHbIE BHIOMPAIOTCS CAMOCTOSITENIBHO.

Pexomennyemas nureparypa:

1. burees A.M., bureeB B.A. Metamnyprus cranu. Teopuss U TEXHOJOTUA IJIABKU CTAJIU. —
Maruuroropck: MI'TY, 2000. — 544 c.
2. KonecnukoB l0.A., bynano b.A., CronsipoB A.M. Metaulypruueckue TEXHOJIOTUHU B
BBICOKOTIPOU3BOJUTEIHLHOM KOHBEPTEPHOM Iiexe: yueOHoe nmocobue. — Marauroropck: M3a-Bo
MarnuToropck. roc. TexH. yH-ta uM. ['.J1. Hocosa, 2015. —379c.




0) Ilopsinoxk mpoBeneHHs] TNMPOMEXKYTOUYHOW ATTECTALMM, NMOKA3aTeJ M U KPUTEPHU
OLlCHUBAHMWSL:

[TpomexyTouHas aTTecTalys no JucHuIInae « MoaenupoBaHe MpoLeccoB U 0ObEKTOB B
METAJTyprun» BKIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJISIIOIINE OLICHUTh YPOBEHb YCBOCHHS
00y4aromuMuUCs 3HAHUH, U MPAKTHYECKUE 3a/IaHMsl, BRIABISIONINE CTEIIEHb C(HOPMUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B (hopMe IK3aMEeHa.

DK3aMeH MO JaHHOM MUCHUUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
OuiertaMm, KaKIblid U3 KOTOPBIX BKIIOYAET JBa TEOPETHUECKHUX Borpoca. [Ipu onenke 3HaHUI Ha
9K3aMeHe 00s3aTelIbHO YYUTHIBACTCS OICHKA, MOJy4YeHHash OO0y4aroIIMMCs paHee NpU 3alluTe
WHAUBUAYaAIbHOHN J1abopaTOpHOM paboOThl MO0 MaTEMAaTHYECKOMY MOJCIMPOBAHUIO KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIpolecca.

Ilokazamenu u Kpumepuu oUueHUBAHUA IK3AMEHA:

— Ha OLICHKY «OTJHYHO» (5 6ayioB) — 0Oy4yarommiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBIMONHSACT IMPAKTHYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CI0KHOCTH;

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4arouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKN, HETOYHOCTH, 3aTPYJHCHUS IPU AaHATUTHYECKUX OTIEPALHAX, IepeHoce
3HaHUU U YMEHUI Ha HOBbIE, HECTAHJAPTHHIC CUTYAIIHH;

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJ€ KOHTPOJBHBIX MEpPONPHUATUI
JIOMTYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHUH, HAaBBIKOB,
0Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TMPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHHSIMH TPU X TIEPEHOCE HAa HOBBIC CUTYAIUH;

— Ha OLICHKY «HeY/I0BJIETBOPHUTEIBLHO» (2 Oaia) — 00yJyaronuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUecKoro maTrepualia, JOMYCKAeT CYIIECTBEHHBIC OMIMOKHU, HE MOXKET
MOKAa3aTh UHTEIVIEKTYya IbHbIe HABBIKU PEIICHHsI MPOCTHIX 33/1aY;

— Ha OIICHKY «HeYyIOBJIETBOPHUTEJbHO» (1 Oai) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMSI HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1ad.



