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PaGouas nporpamma cocraBiena Ha ocHoBe PI'OC BO mo HanpapieHHIO MOATOTOBKH
22.03.02 Metamnyprus (ypoBeHb OakanaBpuata) (nmpuka3z Muno6praayku Poccun ot 04.12.2015
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PaGouas nporpamma paccmoTtpena u ogo0peHa Ha 3aceaHu# kadeapbl Mertautypruu u
XUMHUYECKHX TeXHOJIOTHI

18.02.2020, npotokon Ne 6 %\/
3aB. kadeapoit -~ A.C.XapueHko
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Jluer akTyasm3anuu padodeii nporpaMmel

Pabouast mporpaMma IepecMoTpena, o0cysxkiena u onobpena s peanusanuu B 2020 - 2021
y4e6HOM rojly Ha 3acefaHuu Kadeapsl MeTaulypruy ¥ XMMHYECKUX TEXHOJIOTHH

Tporoxon ot 37 %%) of 29750'_1‘. Ne Z
3aB. kadenpoit < A.C. XapueHko

PaGouas mporpamma rnepecMoTpeHa, 06cyxkaeHa 1 ojjo0peHa s peanusanuu B 2021 - 2022
y4eGHOM rojty Ha 3aceqanuu kadenpsl MeTannyprau ¥ XUMHUYECKHX TEXHOIOTH

[TpoTokom ot 20 . Noe
3aB. xadenpoit , A.C. XapueHko

Pa6ouas nmporpamMmma nepecMoTpeHa, obcyxaena u onobpena Juist peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3acefanuu Kadeapsl MeTamryprui 1 XMMHYECKHX TEXHOJIOTHIA

[Iporokomor 20 . Ne
3aB. xadeapoit A.C. XapueHnko

Pa6ouas nporpaMma nepecMoTpeHa, oocysxiena u ogobpena Juist peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3acefaHuu kadenpsl MeTaTypruu ¥ XMMHYECKUX TEXHOJIOTHH

IIpotokon oT 20 . Ne
3aB. kadenpoit A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[ensitmu  ocBoeHUs AWCHUILIMHBL «MoOJIETMpPOBAaHUE TMPOLECCOB HU OOBEKTOB B
METaJUTypTUH» SBISAIOTCS (OPMHPOBAHHE Yy OOYyYaIOIIMUXCS MPEACTABICHUNH M HABBIKOB II0
pa3paboTKe MaTeMaTUYEeCKUX MOJIEJIeH METAIUTypruuecKuX arperaroB M TEXHOJIOTHYECKUX
MIPOIIECCOB METAJUTYPTUUECKOTO IMTPOU3BOICTBA.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuummmaa MogenupoBaHue MPOoILeCcCOB U OOBEKTOB B METAJUTYPTUU BXOJIUT B 0a30BYIO
4acTh y4eOHOrOo Mi1aHa 00pa30BaTEIbHOMN IPOTrPAMMBI.

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

OCHOBBI METaJUTYpPrHUECKOTO IMTPOU3BOJICTBA

AHanu3 yucinoBor HHGOPMAITHHI

Nudopmarrka u naHOpMAIMOHHBIC TEXHOJIOTUU

MareMarnueckasi CTaTUCTUKA B METaJLTypruu

duznueckas XuMus

Marematuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padboTa

[ToaroroBka K 3aIMTe U 3alIUTA BBITYCKHOM KBAJIM()UKAIIMOHHONW PabOThI

[ToaroroBka k caaue u ca4ya rocy1apCTBEHHOTO HK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynprare ocBoeHUS AUCHUIUIMHBL (Monyns) «MoJenupoBaHie THpPOLIECCOB H
00BEKTOB B METAJUTYPTrUM» 00y4atOIIUICS TOJIKEH 001a1aTh CIIEAYIOIIUMU KOMITETEHIIUSAMU:

CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIIMHU

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

3HaTb MCTOAbI MATEMATUYICCKOT'O MOACIINPOBAHUA MCTAJUTYPTUICCKUX 00BEKTOB U
TEXHOJIOTHYCCKUX MMPOICCCOB

YMeTh HCIIOJIB30BATh METOJAbI MAaTEMATUYCCKOTI0O MOIACIIMPOBAHU A
MCTAJLUTYPIUUYCCKUX 00BEKTOB M TEXHOJOTHYECKUX IponeCcCoB

Brnagets HaBBIKaMU MCTIOJIb30BaHUS CTAHAPTHBIX MTPOTPAMMHBIX CPEICTB
AJIEKTPOHHBIX TabuIl «EXCely ms pa3paboTkn MaTeMaTHUECKUX MOIENIei

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

3HaTh 3¢ (deKTUBHBIE BApUAHTHI YCTPAHEHUS HEJOCTATKOB KOHCTPYKIIMH
METaJUTyprU4eCKOr0 arperara i COBEpIICHCTBOBAHUS TEXHOJIOIMYECKOTO
mpouecca

YMmers BBISBJIATH 3P PEKTUBHBIE BAPUAHTHI YCTPAHEHUS HEAOCTATKOB KOHCTPYKIIUHI
METaJUTyprU4eCKOr0 arperara i COBEpIICHCTBOBAHUS TEXHOJIOIMYECKOTO
mpouecca

Bnanets HaBbIKaMU BbISIBIEHUS 3 ()EKTUBHBIX BAPUAHTOB YCTPAHEHUS HETOCTATKOB
KOHCTPYKIMU METAJUTYPTHUECKOT0 arperara i COBEpIIeHCTBOBAHUS
TEXHOJOTHYECKOro Imporecca




OIIK-4 TOTOBHOCTBIO COYETATh TEOPUIO U MPAKTUKY IS PEILICHNS MHXKCHEPHBIX 3a1a4

3HaTh COBPEMEHHBIE METO/IbI TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOIO
MCCIIEIOBAHMSI ITPOLIECCOB 1 OOBEKTOB B METAJUTYPIHU

YmeTh IIPOrHO3UPOBATh BO3MOKHOCTb PEIIECHUSI MHKXEHEPHBIX 331a4 B
METaJUTyprUH

Bnagers METOAAaMH UCCIIEIOBAaHHS U CIIOCOOHOCTBIO OOBSACHATH €T0 PE3YNIbTaThI

IPUMEHUTEIIBHO K HpO(bGCCPIOH&J'IBHOfI JACATCIIbHOCTH




4. CTpyKTYpa, 00bEM U coiepkaHue TUCIMIIINHBI (MOIYJIs)
OO0miast TpyI0EMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHBIX enuuull 144 akaza. yacoB, B TOM

YqHUCIIe:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHEayIuTOpHas — 4 akaj. 4acoB

— camocTosTenpHas padora — 36,3 akaj. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynuropHas ) =
o | xonTakTHas pabota E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) g . p Kon
S 3 ©| CaMOCTOSTENbHOU | YCIIeBaeMOCTH U
JUCIIMILIAHB 3 [ . | xommerenuu
@) 2 £ paboThI MIPOMEKYTOUHOM
nab. | mpakr. | 3§
Tlex. Z'g aTTeCTalnu
3aH. 3aH. | Q =
Pazgen 1. IMonsitue
MaTeMaTHYECKOH MOJIEIIH
Nzyuenue
1.1 lonsTHE 5 TEOPETHIECKOTO TTK-5, TIK-11,
MaTeMaTHYECKOW MOJICITH JICKIIMOHHOTO .
| 6 6 821 8 VYerasiii onpoc  |OTTK-4
0O0IIIHe PUHIIUTIBI M STAITbI MaTepHana u
€€ MOCTPOCHHUS HHTEpHET-
NUCTOYHUKOB
Hroro no pazaeny 6 821 8
Pasnen 2. BerunciaurenbHbIN
SKCIEPUMEHT U aJICKBATHOCTh
MoJielen
2.1 CraTtuyeckue MOJIEIU B ToAroToBKa K Jamura
METAJLTYpTHH. HeKI[.l[I/IOHHLIM u a00PaTOPHOI [R5, TK-11,
OcobeHHOCTH 6 8 8/41 8 paTop . |OIIK-4
71a00paTOPHBIM paboTHI; YCTHBIH
JIMHAMHYECKOTO
3aHATHAM ornpoc
MO/ICIIUPOBAHUS B
Hroro no pazaeny 8 8/41 8
Paznen 3. TlpumenenHue
YHUCJICHHBIX METOIO0B JIA
aHaJi3a M pacyera MpoleccoB
3.1 YuciieHHbIE METOIBI
VTS aHaJk3a U pacyera IToaroroska k 3amnura [IK-5. TIK-11
. ) )
MPOIIECCOB, MPOTEKAIOIINX JIEKITMOHHBIM U J1a00paTOPHOM
p - 1P 6| 8 | su4n 8 PATOPHOM | 1.4
[PY TIPOM3BOICTBE U n1abopaToOpHBIM paboThI; YCTHBIN
00paboTKe METAIJIOB U 3aHATHIM ornpoc
CIIJIaBOB
Wroro no pazaeny 8 8/41 8
Paznen 4. Metons! pemeHust
COHpﬂ)KCHHBIX 3aaa4
. IToaroroska k 3amnura
4.1 Mogens THNa «9epHbIi HCKHI/IOHHHM N 1260 I;ITO ot IIK-5, TIK-11,
SIUKY. JJuHaMIYecKue 6 6 6/21 6 T parop . |OIIK-4
n1abopaToOpHBIM paboThI; YCTHBIN
MOZEIIH.
3aHATHAM orpoc
Uroro no pazaeny 6 6/21 6
Paznen 5. IlocTaHoBKa U myTH
pEIICHHs] OTUMHU3ALUOHHBIX
3a1a4




51 Morem ¢ sonmonmn | sasoparopuii |15 AL
pacnpene/icHHBIMU 6 6 4/21 6,3 t P . PO 11K -4
1a60paTOPHBIM paboThl; YCTHBIH
HapaMeTpaMu
3aHATHAM oIpoc
HUroro no pazaeny 6 421 6,3
Uroro 3a cemectp 34 |34/141 36,3 SK3aMeH
Hroro no aucumruinye 34 |34/141 36,3 DK3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Jdns  peanu3alid  MPETyCMOTPEHHBIX  BHJOB y4eOHOH pabOThl B KayecTBe
0o0pa3oBaTeNbHBIX M HMH(MOPMALMOHHBIX TEXHOJOTWH B  MPENOJAaBaHUHM  JUCIHIUINHBI
«MoJenupoBaHUe MPOLECCOB U OOBEKTOB B METAJUTYPTHH» 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 HCHOJIB30BAHHWEM IEPCOHAIBHBIX KOMIIBIOTEPOB
BBINIOJHAIOTCS MHIMBHIAYAJIbHBIC 33JaHUS 110 HW3y4aeMOMY pas3jelny AUCHMIUIMHBL [lpm
NPOBEICHUHN 3aHATHIA HCIIONB3YETCS METOJ] KOHTEKCTHOTO OOYYEHHs, KOTOPBIH MO3BOJISET
YCBOHMTBH MaTepHa ITyTeM BBISBICHUS CBA3EH MEX/y 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 CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbI (MO1YJIs1)

a) OcHoBHas UTEpaTYypAa:

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

0) lonotHuTeEIBHAS TUTEPaTypa:

1. Kyuepse, b. B. MopaenupoBanue mnporeccoB U OOBEKTOB B METAJUIYPrUu.
MopenupoBaHue ¥ ONTHMHU3AIMS TPOIECCOB JMCTOBOM MpOKaTKu : ydebHOoe mocobue / b. B.
KyuepsieB, B. B. Kpaxr, I1. 0. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Tekcr :
snektponueli  // JlaHb : JIEKTPOHHO-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. r.]. — Yacts 1
: MogenupoBanue u onTUMH3anusl TexHonoruueckux cuctemM — 2004. — 62 c. — Tekcer :
snekTpoHHbii [/ Jlaub : JNEKTPOHHO-OMOMoTewHass ~ cucrema. —  URL:
https://e.lanbook.com/book/116999

3. BekapeBuu, A. A. UHpOpManmOHHBIE TEXHOJIOTHU U aBTOMATH3AIUs B METAJUTYPTHUH
y4ueOHoe mocodue / A. A. bekapesuy, 10. /1. Mutkesuu. — Mocksa : MUCHUC, 2012. — 71 ¢c. —
Tekcr : onmextponnwii /[ Jlanb © 3neKTpoHHO-OMOIHMOTewHass cucrema. — URL:
https://e.lanbook.com/book/116712

4. CronsapoB, A. M. TexHomornyeckue pacueTbl MO HENPEPHIBHOM pPAa3/IMBKE CTAIU :
yueOHoe mocodue / A. M. Cronsipos, B. H. Cenuanos ; MI'TY. - [2-e u3f., mOATOT. 1O T1€Y. U3I.
2011 r.]. - Maruautoropck : MI'TVY, 2015. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ tuTyi.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
AJIEKTPOHHBIN. - CBeleHus 1ocTynHbI Takke Ha CD-ROM.

B) MeToguyeckue ykazaHus:
1. CronsapoB A.M., BynanoB b.A. Matemaruueckoe MoieIMpOBaHUE 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:
Metoaunueckue ykazaHus K 1abopaTOpHO# paboTe 1o JucuuIuinHe «MoaeTupoBaHue IPOIECcCOB
1 00BEKTOB B METAJLTYpPTHH» I cTyAeHTOB crienraibHocT 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 obecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecrieueHue

Haumenopanwue I10 Ne noroBopa CpoK IeHCTBHS JIUIICH3UH
MS Windows 7

Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |1-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)

MS Office 2007 |y, 135 o1 17.09.2007 Gecepouo
Professional

7Zip cB000THO pacnpocTpansemoe [10 OECCPOUHO
FAR Manager cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MHPOPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HazBanue kypca CchblIKka
DnexTpoHHas 0a3a meproanueckux m3manuii East View
Information Services, OO0 «MIBHUC»
HaumonaneHas MH(pOPMallMOHHO-aHAJIUTUYECKAast URL:

cucremMa — PoCCHICKHMI MHIEKC HAYYHOTO [MTHPOBAHUS
(PMHII)

[MTouckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

Nudopmarnmonnas cucrema - EquHoe okHO gocTymna K

URL: http://window.edu.ru/
I/IHd)OpMaI_II/IOHHBIM pecypcaM

denepanbHOE rOCYAapCTBEHHOE O0/KETHOE
yupexaenne «DenepanbHblii nHCTUTYT mpoMbinniennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

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 JIEKIIMOHHOTIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH Uil TpEACTaBICHUS ydeOHOMN
uHpopManuu OOJIBLUION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, IMepeJadyd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayJuTopus U POBEICHHS JTa0OPATOPHBIX 3aHSATHIA:

- KOMIIbIOTepHas TexHHKa ¢ nakeroM MS Office, ¢ mogxirouennem k cetu «HTEpHET» U
C IOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CIIELMAJIN3UPOBAHHON MEOEIBIO.

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

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

- CIIeaIM3UPOBAHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTepHO# TexHHKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAHHON MeOebIo.

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

- CIIeLUAIM3UPOBAHHON MEOEIbIO: CTeNIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHus;

- ikadamu U1 XpaHeHus: yueOHO-MeTOMUECKON TOKyMEHTAllUN U MaTepUaloB.



Ipuioxkenne 1
6 YueOHO-MeTOoANYeCcKOe o0ecTieyeHne CAMOCTOATEILHOH PadoThl 00y4arouXxcst

[To nucuummne «MozaenupoBaHHie MPOIECCOB U O0BEKTOB B METALTYPT UM
IpelyCMOTPEHAa ayIMTOpHAsl U BHEAYJUTOPHAs CaMOCTOATEIbHAs paboTa 00y4JaroluXcsl.
AynuropHas caMOCTOSITENIbHAs paboTa CTYy/IE€HTOB IPEIIOJIAraeT BbIIOJIHEHHE J1a00paTOPHBIX
pabot. JlaboparopHbie pabOThI 110 HHAWBUYaTbHOMY 33JaHHUIO BBIIIOJIHSIOTCS Ha KOMITBIOTEPE B
ANEKTPOHHBIX Tabmnax «Excel». [lpumep TemaTuku 3aqanuil 1ist J1aOOpaTOPHBIX PadOT
MPUBEJICH B CIIEIYIOIIEM pa3jielie padoueil mporpaMMebl. Y CelIHas 3aluTa pe3yIbTaToB
1abopaTopHOil paboTHI sIBIIsIETCS 0043aTENBHOM IS JIOMyCKa K SK3aMEHY.

BueaynuropHas camocrosiTesnibHas paboTa 00yJarommxcsi OCYIIECTBIISETCS B BUJIE
W3YYEHHUS JIUTEPATyphl 10 COOTBETCTBYIOIIEMY pa3zely ¢ IpopabOTKOI MaTrepuaa.

JIabopaTopHble padoTHI 0 AUCIHUILIHHE:

1. MaTemaTruyeckoe MOCIMPOBAHKE IIPOIIECCa BOCCTAHOBIICHUS KOHBEPTEPHOTO IILIAKA.

2. MaTtemaTnuecKkoe MOJICIIMPOBAHKE MTPOIIECCa BAKYYMHOTO PACKHCIICHHS METaJIA.

3. Maremaruyeckoe MOJCIMPOBAHUE IPOIECCA UCTCUCHUS IYThsl U3 BEPXHEH KHCIOPOIHOU

(GypMBbl B KOHBEpTEDE.

4 MaTteMaTH4ECKOE MOJICJTUPOBAHUE mpoiecca OKHCJICHUS Maprasiia B

KHCIIOPOTHO-KOHBEPTEPHOH TIIIaBKE.

5. Marematndeckoe MOCITUPOBaHKE TIporiecca GOPMHUPOBAHUS MAKPOCTPYKTYPBI
HENPEPBIBHOIUTON 3aTOTOBKH.

IIpuMepHbIe BONPOCHI IJIsl YCTHOTO ONPOca:

1. Urto Ha3pIBaeTCSI MOJIENBIO?

2. KaxoBEI 0COOCHHOCTY MaTEMAaTHYECKOM MOIEH?

3. Kakue ObIBaroT MaTeMaTudeckue Mojenu (o 1eNu CO3aHusl, 10 MPUHITUIY TOCTPOSHNUs)?
4. B yem cynrHocTh (OpMaTM30BaHHOTO TIOIX0/1a TIPU TOCTPOECHUU MaTEMaTUUYECKON
Mozenu?

5. Yto Takoe MOJIEINb THUTIA «UEPHBIN SIITUK»?

6. B ueM 0COOEHHOCTh CTATHUYECKUX MOJICICH?

7. Kakne 0coOEHHOCTH UMEIOT JUHAMHUYECKUE MOAEITIHA?

8. B ueM CymHOCTb COIepkKaTENbHOT0 MOIX0/1a TPU MOCTPOCHUN MaTEMaTHYECKON Mo1eu?
9. KakoBa cylHOCTh CTaATUYECKUX MOJIENEH B METAITypriu?

10. KakoBbI 0COOEHHOCTH AMHAMUYECKOTO MOJICIUPOBAHUS B METALITYPrHU?

11. B yeM 0coOeHHOCTH MOJIETIEH ¢ pacTpeIeICHHBIMH TTapaMeTpaMu?

12. Tloyemy mapaMeTpsl MOJIETH MOTYT OBITh pacipe/IeICHHBIMU?

13. KaxoBa 0COOEHHOCTH MMHUTAIIMOHHBIX MOEIIEI?

14. B ueM CyIHOCTb pa3IMYHbIX YUCIEHHBIX METOI0B?

15. Yem oTnr4aroTCs pa3iauyHble METOAbI ONITUMU3AIUN?



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAIMHU
a) [lnannpyemble pe3y/ibTaThl 00yUeHHsI H OLIEHOYHBIE CPEICTBA /IJI IPOBEAeHNsI MPOMEKYTOYHOMH ATTeCTAIlUN:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

OIIK-4 — roTOBHOCTBIO COYETAThH TCOPHUIO U MPAKTHUKRY JJIA PCHICHUS MHKCHECPHBIX 3aJ1a4

3HaThb COBPEMEHHBIE METOIbl TEOPETUUECKOTO U KoHTponbHbIe BOMPOCHI A7l IPOBEACHHS TEKYIIIET0 KOHTPOJISL M HTOrOBO
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS arrecranuu B hopMe IK3aMeHa
MPOLIECCOB U 0OBEKTOB B METAJLTYPTUU Yro Ha3BIBAETCSI MOJEIBIO?
KakoBbl 0cOOEHHOCTH MaTEMAaTHYESCKOH MO ?
Kakue ObIBatoT MaTeMaTuyecKue MoJienu (10 eI CO3/IaHusl, 0 TPUHLIUITY TOCTPOCHHUS)?
B yem cymuOCTh hopMaIM30BaHHOTO MOIX0/1a TIPU TOCTPOCHUN MAaTEeMATHYECKOM
MozeH?
VMmeTs MIPOTHO3UPOBATH BO3MOYKHOCTh PELLICHUS Temartuka m1abopaTopHBIX pabOT MO MaTEMATHUYECKOMY MOJIETUPOBAHUIO
WHXXEHEPHBIX 33/1a4 B METAJLUTYpTrUuu METaJUTyPTHUYECKHUX MPOIIECCOB
MareMatuueckoe MOAEIMPOBAHUE MTPOLIECCA BOCCTAHOBIIEHUSI KOHBEPTEPHOT'O IIIAKA.
MareMatnueckoe MOACIMPOBAHUE MPOIECCa BAKYYMHOTO PACKUCIICHHS METaJLIA.
Bnanets METOJAaMH HCCIEI0BAHMS U CLIOCOOHOCTHIO JlaboparopHas paboTa:

OOBSCHATH €r0 Pe3yNbTaThl IPUMEHUTENBHO K
Nnpo(ecCHOHANBHOM JeATeIbHOCTH

MatemaTnueckoe MOJIEIMpPOBaHUE Mpollecca BaKyyMHOI'O pPACKUCIEHMsI MeTajuia.
CMozaenupoBath 3aBUCUMOCTD COJIEP/KaHUsI PACTBOPEHHOTO B METAJUIE KUCIOPOAA OT JAaBJICHUS
B Ta30BOM (aze HUPKYISAIMOHHOTO BaKyymMaTopa U COJEp’KaHUS Yriepoja B MeTayjie IMpHU
obpabotke cramu mapku 081O.

Heo6xoauMmeble miist pacdeToB JaHHBIE BEIOUPAIOTCSI CAMOCTOSTEIBHO.

Pexomennyemas nureparypa:
1. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopusi ¥ TEXHOJOTHS IJIaBKU CTalld. —
Marnuroropck: MI'TY, 2000. — 544 c.
2. KonecnukoB O.A., bynano Bb.A., CromsapoB A.M. Meramrypruueckue TEXHOJIOTHH B
BBICOKOTIPOU3BOJUTEIHLHOM KOHBEPTEPHOM Iiexe: yueOHoe nocobue. — Marauroropek: M3a-Bo
MarnuToropck. roc. TexH. yH-ta uM. [.11. Hocosa, 2015. — 379c.




IIK-5 — cmoco0HOCTBIO BblﬁlflpaTb H NPUMEHSATH COOTBETCTBYHOIIIUE METOABI MOACTHPOBAHUSA (l)HSH‘leCKI/IX, XUMHUYECCKUX U TCXHOJOTNYIECCKUX MMPOLECCOB

3HaTh METOABl MAaTeMaTHYEeCKOTO MOJICIUPOBAHUS KoHTponbHBIE BOITPOCHI /IS IPOBEICHUS TEKYIIETO KOHTPOJISI K UTOTOBOM
METAILTYPTHYECKUX 00BEKTOB u arrecranuu B opMe IK3aMeHa
TEXHOJIOTUYECKUX MPOIECCOB UYro Takoe MOJIENb TUIIA «YEPHBIH SIHK»?
B yem 0c00€HHOCTh CTATUYECKUX MOJIETICH?
Kakne 0co0eHHOCTH UMEIOT TUHAMHYECKHE MOJIEIN?
B yem CyIHOCTE COepIKaTEIBHOTO TOIX0/1a MPU MOCTPOSHUU MATEMAaTHICCKOM MOJIeTTN?
Tematuka 1a60paTOpHBIX PabOT MO0 MATEMAaTHYECKOMY MOJICITHPOBAHUIO
METAILTYPTHYECKUX TPOIIECCOB
MareMaTHuecKoe MOJICIIMPOBAHUE MPOLECCa UCTCUCHHS IYThsl M3 BEPXHEH KHCIOPOIHOU
UCIIOJIB30BaTh METOJIbI MATEMAaTHYECKOTO
YmMmets (dbypMBI B KOHBEpTEDE.
MOJICTTUPOBAHUS METAJUTYPTHICCKUX 0OBEKTOB
MaremaTrueckoe MOJICITUPOBAHUE nporiecca OKHCIICHHSI Maprasia B
Y TEXHOJIOTMYECKHX TPOLIECCOB .
KHCIIOPOTHO-KOHBEPTEPHOH TIIABKE.
MaremaTrueckoe MO/ICJIMPOBAHUE nporecca dbopmupoBaHus MaKpOCTPYKTYPbI
HEMPEPBIBHOINTON 3arOTOBKH.
3ajanus Ha penieHue 3a/1a4 u3 npodeccCHoHaNTbHON 00acTH
Matematnueckoe MOJIETTUPOBAHUE mporecca OKHUCJICHUS MapraHia B
KHCIIOPOTHO-KOHBEPTEPHOH TaBke. CMOJEIMPOBATh 3aBUCUMOCTh OCTATOYHOTO COJIEPIKAHUS
Brnagets MapraHiia B MeTaJjie OT COJAEP)KaHHUsS MapraHila B YyT'yHe U OCHOBHOCTH IIJIAKa JUIsl YCIOBUU

HaBBIKAMH HCITOJIb30BAHUS CTaHIAPTHBIX
IPOTPaAMMHBIX CPE/ICTB AJEKTPOHHBIX TaOIMIL
«Excel» mist pa3paboTKky MaTeMaTHUSCKIX
MoJIeen

MMK.
Heo6xoauMele A1t pacueToB JaHHbIE BEIOMPAIOTCS CAMOCTOSITENBHO.

PexoMennyemas nureparypa:
1. KonecuukoB lO.A., bynanoB Bb.A., CromsapoB A.M. Meramlypruueckue TEXHOJIOTUU B
BBICOKOITPOU3BOIUTEILHOM KOHBEPTEPHOM Iiexe: yueOHoe mocodue. — Marauroropek: M3a-so
Marnuroropck. roc. TexH. yu-ta um. I'.11. Hocosa, 2015. —379c.
2. bureeB A.M., bureeB B.A. Meramnyprusi cranu. Teopusi 1 TEXHOJOTHs IJIaBKU CTalld. —
Maruauroropck: MI'TV, 2000. — 544 c.

I1K-11 - roTOBHOCTBH10 BBIAABJISATH 00bEKTHI VIS YJYUYIIeHUs] B TEXHUKE H TeXHOJIOTHH

3HaTh

3 PEeKTUBHBIE BAPHAHTHI YCTPAHEHUS
HEJ0CTAaTKOB KOHCTPYKIIUU
METAJITyprUueCcKOro arperara u
COBEpUICHCTBOBAHUS TEXHOJIOTHYECKOIO
nporecca

KoHTponbHbIE BONPOCH! ISl IPOBEACHMSI TEKYIIETO KOHTPOJIS U UTOIOBOM
aTTecTanuu B (hopme dK3aMeHa
KaxoBa cyImHOCTb CTaTUYECKUX MOJEIEH B METAJUIypruu?
KaxoBbl 0COOEHHOCTH THHAMUYECKOTO MOJIETUPOBAHUS B METAILITyprun?
B yem 0coOeHHOCTh MOZIETIeH ¢ pacpeeIeHHBIMU TapaMeTpamu?




[TodyeMy mapameTpbl MOJICIIA MOTYT OBITh pacrpeacIeHHbIMU?
KakxoBa 0c00eHHOCTS, UMHUTALIMOHHBIX MOEJIEI?

B ueM cymHOCTh pa3IuyHBIX YUCICHHBIX METOI0B?

Uem oTInMYaroTcs pa3InyHble METObI ONTUMHU3AIIHN ?

BBISBIIATH 3()(PEeKTHBHBIE BapHAHTHI

Temaruka 1abopaTopHBIX pabOT 11O MATEMaTUYECKOMY MOJICITHPOBAHHIO
METaJUTyprUYecKuX IPOIECCOB
Maremariuueckoe MOAEIMPOBAaHME Mpolecca HUIaKooOpa3oBaHUS B  KOHBEpTEpe C

YMmeTh KOMOMHHPOBAHHOU MTPOTYBKOM KHCIOPOJIOM CBEPXY U apTOHOM CHH3Y.
YCTpaHEHUs HEOCTATKOB KOHCTPYKIIMH
MatemaTnueckoe MOJEIMPOBAHKE MTPOLIECCA PACKUCIECHUS CTAJIN.
METaJIITypruyecKoro arperara u o
MaremMaTHuecKoe MOJISIIMPOBAHUE MTPOIECCa BAKYYMHON 00pabOTKU MeTasia
COBEPUICHCTBOBAHUS TEXHOJIOTMYECKOIO
Hporecca MatemaTuueckoe MOJEIMPOBAaHUE IIpoLecca NPOAYBKM MeTalllla B KMCIOPOJAHOM KOHBEpTEpE
p CBEPXY
MaremMaTHueckoe MOJIeIMpOBaHKe Ipoliecca oKucieHus Gocdopa B AyroBoii cTajeniaBuIbHON
MIEYH.
3agaHus Ha pelieHue 3a1a4d U3 npodeccuoHanbHOM 0b1acTu
MatemaTnueckoe MOJEIMpPOBAaHUE IIpolecca OKucieHus ¢ochopa B yroBoit
cTajeryiaBmibHON neun. CMoIenupoBaTh 3aBUCMMOCTb OCTaTOYHOTO cojepkaHus ¢ocdopa B
MeTaJljIe Mepesl BBITYCKOM U3 arperata oT cojepkaHus gocdopa B J0Me U OCHOBHOCTH IILTaKa
HaBbIKaMU BBIABIIEHUS AP (HEKTUBHBIX o .
Bianers npu padore ¢ 30 % JIoMa B METANTUYECKOM LIMXTE.

BAPUAHTOB YCTPAHEHHUs HEIOCTATKOB
KOHCTPYKIIMN METaJUTyprHYECKOro arperara u
COBEPILEHCTBOBAHUS TEXHOJIOTHYECKOTO
mpouecca

Heobxoaumeble 17151 pacueToB JaHHBIE BRIOUPAIOTCSI CAMOCTOSITEIBHO.
Pexomennyemas nureparypa:
1. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTUsS IUIAaBKU CTAlU. —
Marnuroropck: MI'TY, 2000. — 544 c.
2. KonecnukoB lO.A., bynanoB B.A., CtonspoB A.M. Mertamiypruyeckue TEXHOJOTHH B
BBICOKOTIPOU3BOJUTEIHLHOM KOHBEPTEPHOM Iiexe: yueOHoe nocobue. — Marauroropek: M3a-Bo
MarnuToropck. roc. TexH. yH-ta uM. ['.J1. Hocosa, 2015. — 379c.




0) Ilopsiiok npoBeeHUA MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomerxyTouHas aTTecTaus 1Mo AUCUUILUINHE «MoaeIpoBaHNe MPOLECCOB K OOBEKTOB B
METAJTyprum» BKIIOYAET TEOPETUUECKHE BOIIPOCHI, TO3BOISIIOIINE OIICHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HaHUH, U TPAKTUYECKHUE 3aaHNs, BBIBISIIOIINE CTENCHb C(HOPMUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B (hopMe IK3aMEeHa.

DK3aMeH 10 JaHHOW JUCUUIUIMHE POBOAUTCS B YCTHOH (popMe Mo 3K3aMeHAMOHHBIM
Ouietam, KaX/Iblil U3 KOTOPBIX BKJIIOYAET /IBa TeOpeTudeckux Bompoca. [Ipu ouenke 3HaHMil Ha
9K3aMeHe 0053aTeIbHO YUUTHIBACTCS OIICHKA, MOJTYUYCHHAs! 00yJaroIuMCs paHee Py 3aluTe
MHAUBUAYAIbHOMN 1TaO0opaTOpHOU pabOThI IO MATEMATUYECKOMY MOJIETUPOBAHUIO KOHKPETHOTO
TEXHOJIOTUYECKOTO MpoLecca.

Ilokazamenu u Kpumepuu oUyeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0aiioB) — 00y4yaroUIUiics 1eMOHCTPUPYET BBICOKUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHUE
yueOHOro MaTepuaia, CBOOOIHO BBITOJHSCT MPAKTHYECKUE 3a]JaHusl, CBOOOTHO OTIEPUPYET
3HAHUSAMU, YMEHUSMHU, IPUMEHSET UX B CUTYalUSIX MOBBIIICHHON CII0)KHOCTH;

— Ha OILICHKY «X0po1uo» (4 6amia) — o0yJaromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMITETEHIIMI: OCHOBHBIEC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OIIMOKN, HETOYHOCTH, 3aTPyTHEHHS IPY aHATUTUIECKHUX OTIepaIHsIX, IIEPEHOCE
3HaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHHIC CUTYAIIHH;

— Ha OIECHKY «y/0BJeTBOPUTEILHO» (3 Oamia) — 00ydJaronuiicss IeMOHCTPUPYET
MOPOTOBBIN YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHI: B X0J1€ KOHTPOJIbHBIX MEPOIPHUITHIA
JIOITYCKAIOTCS OIIMOKH, TIPOSIBIISIETCS] OTCYTCTBHUE OT/EIIbHBIX 3HAHUN, YMEHHI, HABBIKOB,
00y4aroluiicsl UCTIBITHIBAECT 3HAYUTENbHBIEC 3aTPYIHEHUS IPU ONIEPUPOBAHUYN 3HAHUSMU U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CHTYAIINH;

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (2 Oaisa) — o0yJaromuiics: 1eMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHyeckoro Marepuana, 10MyCcKaeT CylleCTBEHHbIE OIIMOKH, HE
MOJKET MOKa3aTh MHTEIUIEKTYaIbHbIE HABBIKHM PEIICHHSI MPOCTHIX 33]1aY;

— Ha OIICHKY «HeYA0BJIeTBOPUTEJbHO» (1 6amt) — o0ydaromuiicss He MOKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIIPOU3BECHNS U 00bICHEHHS HH(POPMALIUU, HE MOXKET MOKa3aTh
MHTEJUICKTyaJIbHbIE HAaBBIKU PEIICHUS MPOCTHIX 3a/ad.



