MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA30BAHM S POCCUMCKON ®ENEPALIMA
CTAPOOCKOJIbCKUM TEXHOJIOTHYECKA MTHCTUTYT UM. A.A. YTAPOBA
(punman) penepanbHOro rocyJapCTBEHHOIO ABTOHOMHOTO 00Pa30BaTEILHOIO YUPEKICHHS
BbICLIEr0 00pa30BaHuUs
«HanmonanbHbIi Uccaen0BaTeNbCKU TexHomornueckuit yuusepcurer «MUCuCy»
CTH HUTY «MHUCuC»

Pabogas mporpamma yTBepKI€HA
peleHneM Y4eHoro coBeTa

CTU HUTY «MUCuC»

oT «22» utons 2020 r.

npoTokoi Ne 23

Pabouas mporpaMmma JUCITUTUIMHBI

MopenpoBaHue 1 ONITUMHU3ALNUA TEXHOJOTHNIECKUX
npoueccoB / MoaeaupoBaHNe TEXHOJOTHYECKHX MPOIECCOB

3akperuieHa 3a kadeapoii Kadenpa merasnypruu u Mmeranaopenenus um. C.I1. YrapoBoii

HanpasneHue noaAroToBKu 22.04.02 Merautyprus

[Mpodune IIporpeccuBHbIE METAIIypru4e€CKUE TEXHOIOIUH

Kpammdpuxanns Marucrp

®opma o0ydeHus Ounas

OO01mmast TpyA0eMKOCTh 23ET

Yacos 1o yueOHOMY IUIaHy 72 DopMBbI KOHTPOJISL B CEMECTPAX:

B TOM YHCJIE! 3auer 2
ayTUTOpPHBIC 3aHATHS 17
caMocCTosTeNbHas paboTa 55

JacoOB Ha KOHTPOJIb

Pacnpeneﬂe}me YaCcoB JUCHHUIIJIMHLBI IO CEMECTPamM

Cemectp 2 Hroro
Bup 3anstui VII PII VII PII
[IpakTHueckue 17 17 17 17
KonTakTHas paboTa 17 17 17 17
Cam. pabota 55 55 55 55
Ttoro 72 72 72 72
I'ox Habopa 2019 r.

B penakim 2020 .



[Iporpammy cocraBuiI: -
JIOLIEHT, KAHAUIAT TEXHUYECKNX HAYK, JOLIEHT @
Cxursip Buranmit AnexcanapoBud —

Honsxcrnocms,yu.cm., yu.368 @UO  noanocmoio noonuce

PabGouast mporpaMma ANCIUTUTHHEL
MopeaupoBaHe M ONTUMHU3ALMS TEXHOJIOTHYECKHX mponeccos / MoaelHpoBaHHe TEXHOJOTHYECKHX NPOLeccoB

HAUuMeHoedaHue

Pazpaborana B coorserctBun ¢ OC BO HUTY «MUCuCp»:
CaMOCTOSITENIFHO YCTaHAaBIMBAaEMBbIil 00pa30BaTEeNIbHbIA CTAHIAPT BHICIIEr0 00pa3oBaHus - MarkucTpaTypa
®denepanbHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa3oBaTesbHOE YUpeXJeHHe Bbicuiero obOpasoBaHusi «HanmoHanbHbIH

HCCIIeIOBATEIHCKUH TeXHOJIOTmIecKuit yauBepcuteT « MU CuCy» o HampapieHuo moaroToBku 22.04.02 Meramtyprus (IpuKa3
ot 05.03.2020r. Ne 95 0.8.)

CocraBieHa Ha ocCHOBaHHMH y4ueOHoro iaHa 2019 roaa nadopa:
22.04.02 - Meramnyprus,

[Tpoduns: IlporpeccuBHbIE METAIYPTHUCCKUE TEXHOJOTHH, YTBepxkaeHHOro YueHnsiM coBetoM CTU HUTY «MUCuCy»
22.06.2020r., mpotokon Ne 23.

Pabouas mporpamma of00peHa Ha 3aceaHun Kadeaps

Mertannyprun u MmetayioseneHus um. C.I1. Yraposoi
HaumeHosaHue Kagheopol

[potokou ot «11» utors 2020r. Ne 06/20

3aB. kademnpoii MM um. C.I1. Yraposoii ,%(// A.A. Koxyxos
abbpesuamypa HaUMeHOBAHUS KAeopbl ( ng()n% U.0. Panmunus
o

«11» nronst 2020 r. -
PykoBoaurens OITOIT BO
3aBenyronwii kadeapoit MM um. C.I1. Yraposoii, 7 A. A. KoxyxoB
JIOKTOP TEXHUYECKUX HAYK, TOLIEHT /%{1/

0012ICHOCb,  YH.CII., VU.36. ( nodnuﬁ/ H.0. Qamunus

|

«11» uronsa 2020 r. —



1. IEJU OCBOEHUSA

Lens AMCUMIUIMHBI — NPUOOpPETEHHE CTYACHTaMH 3HAHUM M HABBIKOB B O0JIACTM MaTeMaTHYECKOTO M (DU3NUECKOTO
MOJIEIMPOBAHMSI TEXHOJIOTMUECKUX MPOLIECCOB METAJUTYPIHH.

3anauy AUCIUIINHBL

1. O3HaKOMHUTH CTYJICHTOB C COBPEMEHHBIMU CPEACTBAMHU MOJEIUPOBAHUS TEXHOJOTHUECKUX MPOIIECCOB B METAJUTYPIHUH.

2. IlpuBHUTH yMEHHS ¥ HaBBIKK pabOThI B COBPEMEHHBIX KOMILJIEKCaX KOMITBIOTEPHOTO MOJEINPOBAHUSL.

3. HayanTs MeTomaM (pr3mIecKoro MOJCTUPOBAHNS.

4. IlpuBHUTHh yMEHHS M HAaBBIKH 00pPaOOTKH M BU3YaIHM3aLNH PE3yIbTaTOB MOICITHPOBAHHS.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Huka (pazmen) OIT: | F1.B

2.1 TpeGoBaHusl K peIBAPUTEIbHON MOATOTOBKE 00yYaIOIIEerocs:

2.1.1 | ®dunocodckue mpodieMbl HAYKH M TEXHUKU

2.1.2 | CoBpeMeHHBIE TPOOIEMBI METAJUTYPTHH H MATCPHATIOBEICHHS

2.2 JucuunmianHbl (MOAYJIH) H NPAKTHKH, AJIA KOTOPBIX 0CBOeHUE JaHHOI THCHHIIIUHBI (MOAYJ/Isl) HE00X0IUMO
KaK NpeanecTByonee:

2.2.1 | MonenupoBaHHe W ONTHMH3ALHS TEXHOJIOTHIECKHX IporieccoB / OnTuMu3anys TeXHOJIOTHIESCKIX IPOIIECCOB

2.2.2 | Hayuno-uccnenoBarenbckas pabora 3

2.2.3 | BrImonHeHne U 3aIUTa BBITYCKHOW KBATN(HUKAMOHHOHN paboThl, BKIIOYas HOATOTOBKY K IIPONEAYPE 3aALIHUTHI U
IPOLEAYPY 3aIIUTHI

3. AHAUKATOPHI ®OPMUPOBAHHW A KOMITETEHIIA,
COBMEIEHHBIE C PE3YJBTATAMMU OBYYEHUS 11O JUCIUITIJINHE

YK- 2: CnocoGen:

- AHAJIM3MPOBATH NMPOAYKIMIO, IPOLECCHI H CHCTEMbI B PAMKAX HIHPOKUX MEKIUCHUILIHHAPHBIX o00/1acTeil;

- CTABUTB U PelIaTh HeCTAHAAPTHBIE 32Ja4H B YCJIOBHAX HeoNpeaeTeHHOCTH U aJIbTEPHATHBHBIX pelleHHuii ¢
HCNOJIb30BAHUEM COOTBETCTBYIOLIUX AHATUTHYECKUX, BBIYUCIUTEIbHBIX M IKCIIEPUMEHTATbHBIX METOI0B, a TAKKe
HOBBIX HHHOBAIMOHHBIX METO/I0B;

- OCYHIECTBJISITh KPUTHYECKUH aHAJIM3 NPO0JIeMHBIX CUTYallUil HA OCHOBE CMCTEMHOI0 101X0/a, BLIPA0aTbhIBaTh
CTpPaTeruio aAeicTBuil

3HaTh: YK- 2 -31 B0O3MOXHOCTH IPUMEHEHHUSI METOJIOB MOJICTTMPOBAHUS ISl aHAJIN3a TEXHOJIOTHYECKIX ITPOLIECCOB

VYMeTh: YK- 2 -¥V1 nonbupats HEOOXO0IUMYIO METOANKY MOACIHPOBAHUS

Bnanmets: | YK- 2 -B1 HaBbIkaMu IPUMEHEHUS CIICIHATI3UPOBAHHBIX MPOTPAMMHBIX CPEICTB JJIS peaTn3allii
MOJICITUPOBAHHS

YK- 4: Cnoco0en:

- HAXOIMTh U NOJY4aTh He00X0AMMBbIe IaHHbIe 00 00beKTe CCiIeI0BAHUS;

- OCYHIECTBJISITh MOUCK JMTEPATYPbl, KPUTHYECKH HCII0JIb30BaTh 0a3bl JAHHBIX U IPyrue MCTOYHMKH MHpopManum;
- OCYLIECTBJIATH MOJIeJINPOBaHNEe 00BEKTOB M NMPOLECCOB, a TAKKE MCCIeI0BATH IPUMEHeHUe HOBeHIIuX
TEXHOJIOT Uil

3HaTh: YK- 4 -31 ocHOBHBIE cIOCOOBI U BHIBI MOJICIUPOBAHNUS 0OBEKTOB TEXHOJOTHUECKUX POLECCOB

YMeTb: YK-4 -V1 cTpouTh MaTEMaTUYECKYIO MOJIENIh METAJLUTYPTHUECKOT0 poIecca

Bnanets: | YK- 4 -B1 cpeactBamMu TeOPETHYECKOTO M SKCIEPUMEHTAIBHOTO HCCIIE0BAHUS TEXHOJIOTHIECKHUX MPOIIECCOB B
METaJUTypTHH

OIIK-1: Cnioco0eH pemiaTb NPOM3BOICTBEHHbBIE U (WJIN) UCCIIeI0BATEIbCKHE 32/]a4i, HA OCHOBE (DYHIaMEHTAJIbHBIX
3HaHMIi B 00J1aCTH MeTALITYPIrUH

3HaTh: OIIK-1 -31 aHaTuTHYECKHE U YUCIIEHHBIE METOABI JUIS aHAJIN3a MAaTEMATHYECKUX MOIEIIEH
YMmers: OIIK-1 -Y1 BeIsIBIATE Hanboliee BaKHBIE MapaMeTPbl METAJUTyprHUecKOro IMpolecca s MOCIeAYIOMETO
MOJICTTUPOBAHUS

Bnagets: | OIIK-1 -B1 HaBeikamMu BBISBICHUST HaumOojee 3HAYMMBIX TEXHOJIOTHYECKHX IapaMeTpoB Ipolecca |
BO3MOXHOCTEH 110 €70 YIYUIIECHHUIO.

OIIK-2: CniocoGen pa3padaThIBaTh HAYYHO-TEXHUYECKYI0, POEKTHYIO M CJIYKeOHYI0 JOKYMEHTaluI0, 0popMIsATh
HAYYHO-TeXHHYECKHe 0TUYEThI, 0030Pbl, MYOIHKAINH, PelleH3NH

3HaTh: OIIK-2 -31 nmpuHOMOBI MaTeMaTHYecKoro M (PM3MYECKOrO0 MOJAEIMPOBAHUS TEXHOJIOTMYECKUX IPOIIECCOB B
METAJUIypIrHH, MOAXObI K OMMCAHUIO MOJEIICH Ul COCTaBJICHUs] HAyYHO-TEXHUYECKHX OTYETOB.

YMmeTs: OIIK-2 -Y1 pa3zpabarbiBaTh METOANKY (PU3MYECKOTO MOZAEIMPOBAHUS, MOAOHPATh (HaKTOphl M MaTE€pUalIbl JIIs
MOJICTMPOBaHHUS

Bnanmets: | OIIK-2 -B1 HaBbIkaMu pa3pabOTKH M OMHCAHUS MATEMATUICCKUX U (PU3UICCKAX MOJICIEH ISl MOJICITHPOBAHUS
METAJITYPrHYECKUX MPOILIECCOB




IIK-2: Onpenenenue chepbl NPUMEHEHHS Pe3yIbTATOB HAYYHO-HCCIEI0BATEIbCKUAX H ONBITHO-KOHCTPYKTOPCKHX

padot
3HaTh: [1K-2 -31 mMeToab! aHAIHM3a M 0POPMIICHHS PE3yIbTATOB MOICINPOBAHUS
YMerTh: [IK-2 -Y1 o06paboTars pe3yabTaThl MOACIUPOBAHUS JUIA MOCIEAYIONEH UX BU3YyalU3allUl M CTATUCTUYECKON
00paboTKu
Bnaners: | [IK-2 -B1 HaBbIkamMu IpoBeicHUS aHAJIN3a PE3yIbTATOB MCCIICOBAHUM, POBEICHHBIX C IIOMOIIBIO
MOJICTTMPOBAHHUS
4. CTPYKTYPA U COAEP’)KAHUE
Kon HaumenoBanne pa3ienos KoauuecrBo | Kommerenum Jlureparypa u [pumeua
3aHATHUS U TeM /BUJ 3aHATHSI/ Cemectp 4acoB | DJICKTPOHNLIE HHUe
pecypcesl
Pazgen 1
OCHOBBI TEOPHH H
TeXHHYECKHX CPeICTB st
MO/1eJTHPOBAHMS
11 IToaroroska k 2 2 YK-4-31 Jq1.1
MPaKTUYECKOMY 3aHITHIO YK-4-V1 1.2
/Cp/ VK-4-Bl Ja1.3
OIIK-2 -31 Jq14
OIIK-2 -B1 24
J3.1
1.2 OCHOBBI MOJICTUPOBAHHS 2 2 YK-4-31 JO1.1
TEXHUYECKUX MPOIIECCOB VK-4-V1 Ja1.2
Mp/ VK-4 -Bl J1.3
OIIK-2 -31 a14
OIIK-2 -B1 24
Jq3.1
13 [MoaroroBka x 2 2 YK-2-31 a14
MPaKTHYECKOMY 3aHITHIO VK-2-V1 Jd22
/Cp/ VK-2-Bl 23
OIIK-2 -31 3.1
OIIK-2 -B1 31
14 CoBpeMeHHbIE 2 2 YK-2-31 n14
MPOTPaMMHBIE KOMILICKCHI YK-2-V1 Ja22
JUTSI KOMITBIOTEPHOTO VK- 2 -Bl Ja23
MozenupoBanus /I1p/ OIIK-2 -31 J3.1
OIIK-2 -B1
15 IoaroroBka K 2 2 YK-4-31 g14
MPaKTHICCKOMY 3aHITHIO YK-4-V1 Jd2.2
/Cp/ VK-4 -Bl J23
OIIK-1 -31 3.1
OIlK-1-Y1
OIIK-1 -B1
OIIK-2 -31
OIIK-2 -B1
1.6 OCHOBBI YHCIICHHBIX 2 2 YK-4-31 n14
METOIOB MOJICITUPOBAHMUS VK-4-V1 2.2
TEXHOJIOTHYECKHUX VK-4-Bl Jd23
npoueccos./ITp/ OIIK-1 -31 J3.1
OIIK-1-Y1
OIIK-1 -B1
OIIK-2 -31
OIIK-2 -B1
1.7 CaMocTosITeTbHOE N3YIeHHUE 2 4 VK- 4 -31 1.4
TeMBI: MOJIENN TTOBEAECHUS VK-4-V1 J12.2
MaTepHajIoB U (pU3HIECKHUE VK- 4 -Bl J2.3
cBoiictBa /Cp/ OIIK-1 -31 J3.1
OIIK-1-V1
OIIK-1 -B1
OIIK-2 -31




OIIK-2 -B1

1.8 TToaroroBska K VK-2-31 J1.1
KOHTPOJIbHBIM YK-2-VY1 1.2
mepornpusitusm /Cp/ VK- 2 -Bl J1.3
VK- 4 -31 n14
VYK-4-V1 22
VK- 4 -Bl J23
OIIK-1 -31 24
OIIK-1-V1 3.1
OIIK-1 -B1
OIIK-2 -31
OIIK-2 -B1

Paznen 2

MopenupoBanue

MeTaJLIyPru4ecKux

TpoIeccoB

2.1 IToxroroska x VK-2-31 J1.1
MPaKTHIECKOMY 3aHSITHIO YK-2-V1 2.1
/Cp/ YK-2-Bl 22

VK- 4 -31 Ja23
VK-4-V1 J3.1
VK- 4 -Bl 22
OIIK-2 -31

OIIK-2 -B1

2.2 MeToibl MaTEeMaTHYECKOTO YK-2-31 J1.1
Y KOMITBIOTEPHOTO YK-2-V1 2.1
MO/ICJTUPOBAHHMS TETLIOBBIX VK-2-Bl J2.2
npoueccos /I1p/ VK- 4 -31 23

YK-4-V1 3.1
VK- 4 -Bl1
OIIK-2 -31
OIIK-2 -B1

2.3 TToaroroBska kK VK-2-31 J1.1
MPaKTHICCKOMY 3aHITHIO VK-2-V1 Jd2.1
/Cp/ YK-2-Bl 22

VK- 4 -31 23
VK-4-VY1 3.1
VK- 4 -Bl
OIIK-2 -31
OIIK-2 -B1

24 MeTompl MaTEeMaTHIeCKOTO YK-2-31 J1.1
U KOMITBIOTEPHOTO YK-2-V1 Jd2.1
MO/IEJUPOBAHHS TIPOLIECCOB VK- 2-Bl1 22
ruapo-razoquHamuky /IIp/ VK-4-31 Ja23

VK-4-VY1 3.1
VK- 4 -Bl
OIIK-2 -31
OIIK-2 -B1

2.5 IToaroroska k VK- 2 -31 J1.1
NPaKTHYECKOMY 3aHITHIO YK-2-Y1 2.1
/Cp/ VK- 2 -Bl J2.2

VK- 4 -31 23
YK-4-V1 J3.1
VK- 4 -Bl 33
OIIK-2 -31

OIIK-2 -B1

2.6 Mertobl MaTeMaTU4ECKOTO YK-2-31 J1.1
Y KOMITBIOTEPHOTO YK-2-VY1 2.1
MOJETUPOBAHUS POLIECCOB VK- 2 -B1 J22
OMJI /Tip/ YK-4-31 23

YK-4-V1 3.1

YK-4-Bl




OIIK-2 -31

OIIK-2 -B1
2.7 TToaroroBska kK VK-4-31 J1.1
MPaKTHIECKOMY 3aHSITHIO VK- 4 -Bl 2.1
/Cp/ OIIK-2 -31 22
OIIK-2 -V1 J23
OIIK-2 -B1 Jd3.1
2.8 Mertobl pu3nIecKOro YK-4-31 J1.1
MO/JICTTMPOBAHUS VK- 4 -Bl 2.1
TEXHOJIOTUUECKHX OIIK-2 -31 J2.2
nporueccos /IIp/ OIIK-2 -Y1 J23
OIIK-2 -B1 J3.1
2.9 CaMocTosTeNnbHOE N3yUeHHe YK-4-31 JdT1.1
Tembl: Martepuaibl, YK-4-Bl 2.1
MPUMEHSIEMbIE JUTS OIIK-2 -31 22
(usmIecKoTo OIIK-2 -V1 23
Monesuposanus. /Cp/ OIIK-2 -B1 J13.1
2.10 IToaroroBka k VK-2-31 J1.1
KOHTPOJIbHBIM YK-2-V1 2.1
Mepornpusitusm /Cp/ VK- 2 -Bl J12.2
VK- 4 -31 J23
VK-4-V1 3.1
VK-4-Bl
OIIK-2 -31
OIIK-2 -V1
OIIK-2 -B1
Paznen 3
OopadoTka 1 oueHka
pe3yJIbTaToOB
MOJeJHPOBAHUS
3.1 TToxroroska x VK-2-31 J1.1
MPaKTUICCKOMY 3aHITHIO VK-2-V1 1.4
/Cp/ VK- 2 -Bl 22
IK-2 -31 Ja23
IK-2 -V1 24
IK-2 -B1 J3.1
3.2 Busyanuzauus pe3yibTaToB VK- 2 -31 JT1.1
mojenupoBanus /IIp/ YK-2-V1 14
VK- 2 -Bl 22
IK-2 -31 J23
IK-2 -V1 24
IK-2 -B1 J3.1
3.3 TToxroroska x VK-2-31 J1.1
MPaKTHICCKOMY 3aHITHIO YK-2-V1 114
/Cp/ VK- 2 -Bl 22
IK-2 -31 23
IK-2 -V1 24
IK-2 -B1 J3.1
34 ITocTrobpaboTka YK-2-31 J1.1
pe3yabTaToB YK-2-V1 1.4
MOICTUPOBAHUS JJI5T VK- 2 -B1 J2.2
MOCJIe Y IOIICH IK-2 -31 J23
CTaTHCTHYECKOH 06paboTKH [K-2-V1 124
Mp/ [K-2 -B1 3.1
3.5 CaMocCTOsITeNIbHOE N3yUYeHHUE VK- 2 -31 Jd1.1
tembl: [Iporpammuoe YK-2-V1 a14
obecrieueHue st VYK-2-Bl 22
00paboTKH IK-2 -31 J23
SKCIIEPUMEHTAILHEIX [IK-2 -V1 2.4
[IK-2 -B1 J3.1

nanHbIx /Cp/




3.6 TToaroroBska K 2 2 VK-2-31 J1.1
KOHTPOJIbHBIM YK-2-VY1 1.4
meponpusitusim /Cp/ VK-2-Bl Ja2.2

IIK-2 -31 J23
IIK-2 -V1 J2.4
I1K-2 -B1 J3.1
3.7 BrlInonHeHne 10MAaIIHETo 2 20 VK-2-31 J1.1
3aganus /Cp/ VK-2-V1 Ja1.2
VK- 2 -Bl Jd1.3
VK- 4-31 14
VK-4-V1 J2.1
VK- 4 -Bl J2.2
OIIK-1 -31 J2.3
OIIK-1-V1 2.4
OIIK-1 -B1 J3.1
OIIK-2 -31 J3.2
OIIK-2 -¥1
OIIK-2 -B1
IIK-2 -31
IK-2 -V1
I1K-2 -B1

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocel AJil caMOCTOSITEIbHOM MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OlleHKO)

Ox3aMeH (3a4éT ¢ OLIEHKO) He IPeyCMOTPEH.

5.2. [lepeyeHb pa6oT, BHINOJHAEMBIX N0 JUCIHUIJINHE

B cemectpe 2 1o Kypcy IpeaycMOTpeH 3aueT. Bo3MoKHa MPOCTAHOBKA 3aUeTa Ha OCHOBE PE3yJIbTaTOB TEKYIIEi
aTTecTalluy B TeUeHHE ceMecTpa 2. B cemecTpe 2 mpenycMOTpEHSI:

1) TlpakTudeckue 3aHSITHSL.

2) Koutposasnas pabora Ne 1 mo paszaeny 1.

3) KourponsHas padora Ne 2 mo pazaeny 2.

4) KourponbHas padora Ne 3 mo pazaeny 3.

5) JomariHee 3aaHue.

Ipakruuyeckue 3anatus (YK- 2 -31, YK- 2 -V1, VK- 2 -B1, YK- 4 -31, YK- 4 -V1, VK- 4 -B1, OIIK-1 -31, OIIK-1 -V1,
OIIK-1 -B1, OIIK-2 -31, OIIK-2 -V1, OIIK-2 -B1, TI1K-2 -31, IIK-2 -V 1, TIIK-2 -B1).

B yueOHO-MeTOANYECKOM TOCOOUH TS pakTHIecKuX 3ausTuil (ko JI 3.1) u3ioKeHbl OCHOBBI MOJICITUPOBAHHS, METOIUKU
MAaTEeMAaTHYECKOTO U (PU3MYECKOTO MOCIMPOBAHUS TEXHOJIOTHYECKHAX MPOIECCOB. B Hauane KakIOW TEeMbl 3aHATHS
MIPOBOJUTCS KOHTPOJIb 3HAHMNA W TOTOBHOCTH CTYJEHTa K MPAKTUUYECKOMY 3aHITHIO IO KOHTPOJBHBIM BOMPOCAM,
U3J105KeHHBIM B DOM.

Homamnee 3amanue (YK- 2 -31, YK- 2 -V1, VK- 2 -B1, VK- 4 -31, VK- 4 -V1, VK- 4 -B1, OIIK-1 -31, OTIK-1 -V 1, OIIK-
1-B1, OIIK-2 -31, OIIK-2 -¥1, OIIK-2 -B1, TIK-2 -31, T[IK-2 -V 1, TIK-2 -B1).

JlomariHee 3a/jaHie COCTOUT U3 TPEX YacTel.

B niepBo#i yacT NpOU3BOIUTCS MATEMATHIECKOE MOJICITMPOBAHNUE [TPOIIECCa TEIIOMAcOOOMEeHa.

Bo BTOpO# YacTy NpOU3BOIUTCS MATEMATHYECKOE MOJICIIMPOBAHUE Mpoliecca 00pabOTKU METasIa aBJICHUEM.

B TpeTtbeit yacTi Nponu3BOIUTCS CO3aHIE MATEMATHUYECKOH (KOMIIBIOTEPHO#) MOJIENH MPOIEcca, UCCIIEA0BAHNE KOTOPOTO
OyIeT NpOU3BOMUTCS B MATUCTEPCKOM uccepranuu. ECiii B MarucTepekoil quccepTaiiy He npeanonaraeTes (1im
HEBO3MOYHO) MCIOIb30BAHNE MOJICITUPOBAHHUS, TO BBIMOJHSAETCS Y4eOHOE 3a/1aHKeE, /IS BAPHAHTA TEXHOJIOTUIECKOTO
poIlecca, BBIIAHHOTO TPEIOAaBaTeNIeM.

KoHTpoJibHBIE pabOThI COCTOST U3 ABYX TEOPSTUICCKHUX BOIPOCOB 10 COOTBETCTBYIOIIEMY pa3ieiy.
IlepedyeHb BOMPOCOB IO pa3jaeiaM ISl KOHTPOJIbHBIX PadoT.
Pazgen 1. OcHOBBI TEOPHH M TEXHHYECKHX CPEICTB JJIsi MOJEJTUPOBAHUS
1. Tloustus MomeaupoBanue, Moaeis U ee npusHaku (YK- 4 -31, VK- 4 -V 1, YK- 4 -B1, OIIK-2 -31, OIIK-2 -B1).
2. Kiaccuduranus u Buasl mogenuposanus (YK- 4 -31, VK- 4 -V1, VK- 4 -B1, OIIK-2 -31, OIIK-2 -B1).
3. Kiaccudukanus TeXHOJIOTHYECKHUX IPOIECCOB B 3aBUCUMOCTH OT YCJIOBHUH NMPOTEKAHUS W (HU3NICCKON MPUPOJIBI
(YK-4-31, VK- 4 -V1, VK- 4 -B1, OIIK-2 -31, OIIK-2 -B1).
4. Mopenu noBeneHus MatepuanoB U gusmyeckue cBoiictBa (YK- 4 -31, YK- 4 -V1, VK- 4 -B1, OIIK-1 -31, OIIK-1 -
V1, OIIK-1 -B1, OIIK-2 -31, OIIK-2 -B1).




5. CnocoObl onvcaHusi HAYaJIbHBIX YCJIOBUH IpH MaTeMarndeckoM mojenupoBanuu (YK- 4 -31, VK- 4 -V1, VK- 4 -
B1, OIIK-2 -31, OIIK-2 -B1).

6. Onucanne pa3nMYHBIX (U3NUECKHX MIPOLIECCOB C TOMoLIbI0 MatemaTrndeckux moaeneit (YK-4 -31, YK-4 -V1, VK-
4 -B1, OIIK-2 -31, OIIK-2 -B1).

7. OcHoBbl MeTOaa KOHeuHBIX d7emenToB (YK- 4 -31, YK- 4 -V1, VK- 4 -Bl, OIIK-1 -31, OIIK-1 -¥1, OIIK-1 -Bl1,
OIIK-2 -31, OIIK-2 -B1).

8. OcHosrl TBepaoTensHOro MogenupoBanus (YK- 4 -31, VK- 4 -V1, VK- 4 -B1, OIIK-1 -31, OIIK-1 -V1, OIIK-1 -
B1, OIIK-2 -31, OIIK-2 -B1).

9. Cospemennsie maketsl CAD mporpamm, ux ocobeHHOCTH, TpenmMytiecTBa U HegocTatku (YK- 2 -31, VK- 2 -V1,
VK- 2 -B1, OIIK-2 -31, OIIK-2 -B1).

10. CoBpemennrie maketsl CAE mporpaMM [isf MOJEMUPOBAaHHUSA TEIJIOBBIX IPOIECCOB, WX OCOOEHHOCTH,
npenmymiectsa u Henoctatku (YK- 2 -31, VK- 2 -V1, VK- 2 -B1, OIIK-2 -31, OIIK-2 -B1).

11. Copemennsle mnaketsi CAE mnporpamMm Uit MOJAENMPOBAaHHS MPOLIECCOB JeopMalyu, HX OCOOEHHOCTH,
npeumymectsa u Hepocratku (YK- 2 -31, VK- 2 -V1, VK- 2 -B1, OIIK-2 -31, OIIK-2 -B1).

12. Cospemennsie naketsl CAE nporpaMm s MOJEIMPOBaHUS MPOLECCOB THAPO-TA30JUHAMHUKH, UX OCOOEHHOCTH,
npeumymectsa u Hepocratku (YK- 2 -31, VK- 2 -V1, VK- 2 -B1, OIIK-2 -31, OIIK-2 -B1).

Paznen 2. MonesiupoBanne MeTaJUIypru4ecKHX IMpo1eccoB

1. KomnbproTepHOE MOIEIUpOBaHKE MpolieccoB Teromaccooomena (YK- 2 -31, YK-2-V1, VK- 2 -B1, VK- 4 -31, VK-
4-Y1, VK- 4 -Bl, OIIK-2 -31, OIIK-2 -B1).

2. KowmmbrotepHoe MozmenupoBaHue nporeccoB aepopmanuu (YK- 2 -31, YK- 2 -V1, VK- 2 -B1, VK- 4 -31, VK- 4 -
VY1, YK- 4 -Bl1, OIIK-2 -31, OIIK-2 -B1).

3.  KowmmbroTepHOe MonmenupoBaHue nporeccoB ruapo-razonuHamukn (YK- 2 -31, VK- 2 -V1, VK- 2 -B1, VK- 4 -31,
VK-4-¥1, VK- 4 -Bl, OIIK-2 -31, OIIK-2 -B1).

4. Meronpl pU3MYECKOr0 MOJIETMPOBaHUs ipolieccoB BbimIaBku ctamu (YK- 4 -31, YK- 4 -B1, OIIK-2 -31, OIIK-2 -
VY1, OIIK-2 -B1).

5. Metoas! HpU3NIECKOr0 MOJCTUPOBAaHUS mpolieccoB kpuctaumsanuu Mertawia (YK- 4 -31, YK- 4 -B1, OIIK-2 -31,
OIIK-2 -¥1, OIIK-2 -B1).

6. Meroas! Guznyeckoro MozaenaupoBanus npoueccos npokarku (YK- 4 -31, VK- 4 -Bl1, OIIK-2 -31, OIIK-2 -V1,
OIIK-2 -B1).

7. Matepuansl, mpuMeHseMble i ¢pusudeckoro monemupoBanus (YK- 4 -31, VK- 4 -B1, OIIK-2 -31, OIIK-2 -V1,
OIIK-2 -B1).

Paspnen 3. O0paGoTka u oueHKa pe3yJbTATOB MOAEJTUPOBAHUS

1. OO6paboTka SKCHEPHUMEHTANBHBIX JaHHBIX NOIYYCHHBIX C IOMOIIBI0 MaTeMaTHiecKkoro Moaenuposanns (YK- 2 -31,
YK-2-V¥1, VK- 2 -Bl, I[IK-2 -31, IIK-2 -V 1, T[IK-2 -B1).

2. O0paboTKa 3KCHEPUMEHTAIBHBIX JaHHBIX MOJTYYEHHBIX C TIOMOIIbI0 KOMIBbIOTEpHOTO MonenupoBanus (YK- 2 -31,
VYK-2-V¥1, YK- 2 -B1, I[IK-2 -31, T[IK-2 -V 1, T[IK-2 -B1).

3. O0OpaboTKa 3KCIEPUMEHTAJIBbHBIX JIaHHBIX MOJIYYEHHBIX C MOMOIIBI0 punueckoro Moaenuposanus (YK- 2 -31, YK-
2-Y1, YK- 2 -B1, IIK-2 -31, T[IK-2 -¥1, TIK-2 -B1).

4. TlporpammHoe obecniedeHue ist 00paboTKH IKcrepuMeHTanbHbIx qanubiX (YK- 2 -31, YK- 2 -V1, VK- 2 -B1, TIK-
2 -31,1IK-2 -V1, I[IK-2 -B1).

[MonpoOHOE onrcaHwe OIIEHOYHBIX MaTePHAJIOB JJIsl aTTECTAIMH 00yJaromuxcs npusegero B DOM.

5.3. OueHo4HbIe MaTepPHAJIbI, HCIIOJb3YyeMble VIS IK3aMeHa (onucaHue OMJ1eTOB, TECTOB M T.IL.)

DK3aMeH He NPeTyCMOTPEH.

5.4. MeToauKka OlEeHKH OCBOEHHUS JUCIHUIIMHbI

Obyuaiowuticst noyuaem 3a4em npu C80e8PEeMeHHOM U NPAGUIbHOM SbINOJIHEHUU 8CEX 8UO08 padOm, NPedyCMOMPEHHbIX
mexyweu ammecmayuetl no oucyuniune. Memoouxa oyenxu 3Hanull, yMeHull 1 HA8blK08 00y4arouecocs.

1) 3awuma oomawmnezo 3adanus

3aumeno: nomarHee 3ajaHue 0(h)OPMIICHO B COOTBETCTBHHU C TPEOOBAHHUSIMH, BBIIIOJIHEH BeCh 00beM J[3, MpaBUIIbHOCTD
BEITIOJTHEHHS COCTaBiIsieT He MeHee 75-80 %, BBISBICHHBIC HENOYETHl CTYICHT MOXET YCTPaHUTh MU 3aIlUTe, BIaleeT
TEPMHUHOJIOTHEH, apryMEHTHPOBAHO OTBEYAET HA MMOCTABJICHHBIC BOMPOCHI, IOTHYECKH MBICIIUT, MOKA3bIBAET JOCTATOUHBIE
3HAHHS B 00bEME 3aIIUIIAEMOI TEMbI, OPUEHTUPYETCSI B OCHOBHO#M U JIOMOJIHUTEIBHON JIUTEPATYPE 110 KYPCY.

He 3aumeno: odopmiieHue TOMAaIIHETO 3aJaHHs HE COOTBETCTBYET TPeOOBAHWSMU, BBINIONIHEHBI He Bce yactd /13,
CTYJCHT HE MOXET YCTPAHUTH BBISBICHHBIC HEAOYETHI M 3aMEUYaHUsI, HE MOHMMAET CYIIHOCTH 33aBaeMbIX BOIPOCOB, HE
OPUEHTHPYETCS B TEMaTHKE TOMAIITHEr0 3aaHusl, JOMyCcKaeT IpyObie OMMOKH IPH OTBETE.

2) Pewenue 3a0a4 HA NPAKMULECKUX 3AHAMUAX

3aumeno. cTyaeHT BiagceT B IOCTATOYHOM OOBEME TEPMHUHOJIOTHEH M TEOPETHUYCCKUMH 3HAHHSIMU 110 TEMAaTHKE
MPAKTUYECKOTO 3aHITHS, YMEET MNPHUMEHSATh WX Uil PEIICHHS MNPAKTHYCCKHX THIOBBIX 3a1a4, CBA3aHHBIX C
poeCCHOHATBHOM AEATCIIbHOCTRIO, ApIYMCHTHPOBAHO OTBEYAET Ha MOCTABJICHHBIC BOIIPOCHI, OPUCHTUPYETCSI B OCHOBHOM
U JIOTIOJTHUTEILHOH JINTepaType Mo Kypcy




He 3aumeno: CTyleHT He BIaJiceT TEPMUHOJIOTHEN, UMEET HEJOCTATOUHBINA 00heM 3HAHUN TEOPETHUECKOTO MaTepUaa,
94TOOBI IPUMEHSATH €r0 JJIsl PEUICHHS MPAKTHUECKUX THIIOBBIX 3a/1a4, CBSI3AHHBIX C MPO(GECCHOHATIBHOM IeITEbHOCTh IO, HE
MOHUMAET CYIIIHOCTH U3y4aeMOM TEMBI, JOMYCKAET rpyObie OMIMOKU B pacueTax U OTBETAX HA MOCTABJICHHBIC BOMPOCHI.

3) Koumpoavnas paboma

3aumeno: pu BBITIOJIHEHUU KOHTPOJILHON pabOThI CTYAEHT IMOKA3bIBAET JOCTATOYHBIM YpOBEHb 3HAHHU B 00beMe
MPOWIEHHOH TeMbI, 00bEM MPABUIILHBIX OTBETOB COCTaBIsIET 60 % U BHIIIE.
He 3aumeno: npu BBINOJHEHUH KOHTPOJIBLHON PabOTHI CTYAEHT MOKAa3bIBAET HEJOCTATOYHBIM YPOBEHb 3HAHWU B 00BbeMe
MPOWJIEHHOHN TeMbI, 00bEM MPABUIILHBIX OTBETOB COCTaBIsIeT MeHee 60 %o.

6. YYH EBHO-METOINYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. PekoMenayemas aureparypa

6.1.1 OcHoBHas TUTEpaTypa

O0o03HaYeHHE ABTOpBI, 3ariiaBue buoanorexa HN3pareabCcTBO, IOX
COCTABUTEJH
J1.1 B.B. Kyuepses, B.b. MonenupoBaHue HTBb CTU HUTY «MUCuC» M. : MUCHUC, 2004
Kpaxr, MIPOLIECCOB U
O.I'. Manyxux 00BEKTOB B
METaJTypruu
1.2 B.A. Coseros, C.A. MonenupoBaHue HTBb CTU HUTY «MUCuC» M. : Beiciias
SlkoBiieB CHCTEM mkoja, 2005
J1.3 Ocamunii B.A., MopenupoBanue HTBb CTU HUTY «MHUCuC» M. : MUCHUC, 2004
T'epman O.10. MHHOBAIIMOHHBIX
00BEKTOB 1
MPOLIECCOB
114 10.B. 3axapos MatemaTtuaeckoe DnexTpoHHas OMOIMOTeUHAs Homkap-Ona :
MOJIETTUPOBAaHUE cucTemMa «Y HUBEPCUTETCKAs Ty, 2015
TEXHOJIOTHIECKUX oubmmorexka» ONLINE
CHCTEM : yueOHOe http://biblioclub.ru/index.php?
mocooue page=book&id= 477400
6.1.2 JlonosiHuTEIbHAS JINTEPATYpa
O0o03HaYeHHEe ABTOpBI, 3ariaBue Bbubaunorexka H3pareancTBo, roj
COCTABUTEJIH
JI2.1 JI. H. KoponrkoBa MopenupoBanue HTBb CTU HUTY «MUCuC» Crapsiii Ockon :
MIPOLIECCOB U CTU HUTY
00BEKTOB B «MHUCuCpr», 2011
METaTYpruu
J12.2 B.A. Cxuisip, Koneuno-pasHoctHbie HTB CTU HUTY «MUCuC» Craperii Ockon :
E.H. CmupHOB METO/IBI B 00paboTKe CTH HUTY
METAJIOB IaBJICHHEM «MHCuCpr», 2016
: KOHCIIEKT JICKIIUH
J123 B.A. Ckusip, KoneuHo-pa3HoCTHBIE HTBb CTU HUTY «MUCuC» Crapsiit Ockon :
E.H. CmupHOB METO/IbI B 00paboTKe CTU HUTY
METaIIOB IaBIEHHUEM: «MUCuC», 2016
Y4e6Ho-
METOJMYECKOe
nocoGue 1is
BBITIOJTHEHHS
11a00paTOPHBIX PaboT
2.4 B.1. ABepueHKoB, OCHOBBI DnexTpoHHas OMOIHOTeUHAas M : ®nunTa, 2016
B.II. ®enopos, MaTeMaTH4eCKOIro cucTemMa «Y HUBEPCUTETCKas
ML Xeiiden. MOJIETTUPOBAHUS o6ubmnorexkay ONLINE
texungecknx cucrem: | http://biblioclub.ru/index.php?
yueGHOE mocobue page=book&id= 93344
6.1.3 MeToanueckue pa3padoTku
O0o3HaueHne ABTODBHI, 3arnaBue bubnuoreka W3 narenscTBO, TOI
COCTaBUTEIHN
J13.1 B.A. Cxmsap, MonenupoBanne HTB CTU HUTY «MUCuC» Crapgrit Ockon :
E.H. CmupHOB TEXHOJIOTHYECKUX CTU HUTY

nporeccoB. YueOHo-

«MHUCuCy, 2016




METOIMYECKOe
nocooue s
MIPAaKTHIECKUX
3aHATUH
J13.2 B.A. Cxmsip, MonemupoBanue HTB CTU HUTY «MUCuC» Crapgrit Ockon :
E.H. CmupHOB TEXHOJIOTHIECKUX CTU HUTY
TIPOIIECCOB. «MHUCuCpy», 2020
Meroanueckue
YKa3zaHUs IS
BEITIOTHEHUS
JTIOMAIITHETO 3aIaHMs
6.2. [lepeyens pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTn « UHTepHeT»
D1 Elmer - Elmer - CSC Company Site
https://www.csc.fi/web/elmer
22 Elmer-Fem Axisymmetric Thermal Problem
https://youtu.be/nyAgTxVrfsd
23 Elmer-FEM. Coupled Thermal-Static (Elastic) Transient Analysis
https://www.youtube.com/watch?v=U1LtgMdjzv0
6.3. IlepeyeHb NPOrpaMMHOro odecneyeHus
Im1 MS Windows
Im2 MS Office
113 Elmer-FEM
114 Kaspersky Endpoint Security.
6.4. IlepeueHb MHGPOPMALTMOHHBIX CIPABOYHBIX CHCTEM M NMPO(ecCHOHAJIBHBIX 023 TaHHBIX
ni — Hayunas snextponnas 6ubnuoreka eLIBRARY https://elibrary.ru/
n?2 — aHanuTHyeckas 6a3a (MHAekcwl uTupoBanns) Web of Science https://apps.webofknowledge.com
ns3 — aHanuTHYecKas 0a3a (MHAEKCH IUTHPOBaHM) Scopus https://www.scopus.com/
n4 — Hay4HbIe )KypHalbl n3narenscTsa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

7.1 YuebHas aynuTopus
Aynuropus Ne 306
JlabopaTopust MOICTUPOBAHUS METAJLUTYPTHICCKHUX MPOIECCOB M HHPOPMAIIMOHHBIX TEXHOJIOTHI
IlepeyeHs 0ocHOBHOTO 000pyIOBaHNUS, YI€OHO-HATJIAHBIX TOCOOMIL:
KOMIUIEKT y4eOHO# Mebenu Ha 25 mocaouHbIX MECT,
pabouas craumus Core 13-4130 - 4 mir.,
paboyas cranius HP Z420 - 8 .,
npoekrop 1yt mpeseHtaiuidi Acer X1111 DLP Projector QSV 1032.
7.2 IMomenenue 1Jis CAMOCTOSATEILHOM PadoTHI 00yUaIOIIMXCSI

Aynutopusi Ne 306

JlabopaTopust MOJCTUPOBAHUS METAJLUTYPTHICCKHUX MPOIECCOB M HHPOPMAIIMOHHBIX TEXHOJIOTHI

[lepeueHb OCHOBHOTO 000PYIOBaHUS, YI€OHO-HATIISTHBIX TOCOOMIA:

KOMILICKT Y9eOHOH MeOenu Ha 25 mocaouHbIX MecCT,

pabouas cranmus Core i13-4130 - 4 .,

pabouas cranmus HP Z420 - 8 mwir.,

npoexTop s npedeHtanuii Acer X1111 DLP Projector QSV 1032.

B momemiennu i1 caMOCTOSATENBHON paObOThl 00yUaIOIUXCsl UMEETCs ToJKIItoueHue k cetu «MHTepHeT» u
JIOCTYTI B 3JICKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BATEIbHYIO CPEIy OPraHU3aIHH.

8. METOANYECKHE YKA3AHUA JUIS1 OBYYAKOIMUXCS 11O N3YYEHUIO AN CIUITJINHBI

Jlns ycremnoro ocBOSHHS AUCIUIUINHBI 00yJaromeMycsi HE0OXO0IUMO:

TTocemaTh Bce BUABI 3aHSATHH.

CBOEBpPEMEHHO 3apETUCTPUPOBATHCS Ha PEKOMEHIOBAHHBIE JIEKTPOHHBIE PECYPCHI.

[Tpn BO3HMKHOBEHUH JIIOOBIX BOIIPOCOB 110 COAEPKaHUIO Kypca M OpraHu3alyy paboThl CBOEBPEMEHHO 00paIaThes K
IIpernoaaBaTeio (B Yackl OYHBIX KOHCYIbTalui, uepe3 MS Teams uwiu LMS Canvas).

OTyeTsl 110 MPaKTHYECKUM paboTaM PeKOMEHYeTCsl BBIOIHATH ¢ ucnonb3oBanneM MS Office, nomyckaercs
BBINOJIHATH B PYKOIIMICHOM BHJIE.

AKTHBHO paboTaTh ¢ HayuYHbIMH 0azamu B ceTr MHTEpHeT.

1.
2.
3.

4.



https://www.youtube.com/watch?v=U1LtqMdjzv0

KauecTBeHHOE OCBOCHHE AUCHUIUIMHBL BO3MOKHO TOJIBKO IIpU CHCTEMATHYECKOM CaMOCTOSTEIbHOMI pa60Te, 4qTo
TNOAACPIKMUBACTCA CHCTEMOM TeKyHleﬁ aTTeCTalu.




