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1. HEJIX U 3AJAYHN OCBOEHUA JUCIIUITJIMHBbI

1.1. Heabto ocBOeHHSI TUCHMILJIMHBI sIBJsieTcsl (POPMUPOBAHHME U PA3BUTHE Y CTYIEHTOB
KOMITETEHIIHH, MO3BOJISIIOIIUX MOJEIUPOBATh OOBEKTHI JCHCTBYIONIETO MPOM3BOACTBA Ha OCHOBE
rIIyOOKOTO TOHUMAaHUS UX IPUPOIBI.

1.2. 3aga4un ocBOeHMS JUCHUIIIHHBI

Jucuummza «MojeaupoBaHue IMPOLECCOB U OOBEKTOB» TOTOBUT K pPEIICHHIO 3aay
npo(ECCUOHATBHON  JIESITEIBbHOCTH TEXHOJOTMYECKOTO U OpraHM3allMOHHO-YIPaBICHYECKOTO
THIIOB:
- OCYIIECTBJICHHE TEXHOJOTHYECKUX IMPOLECCOB MOMYyYeHHUS U 0OpabOTKM METaNIOB M CILJIABOB, a
TaK)Ke U3JECIINN U3 HUX;
- OCYILIECTBIICHUE MEPONPUATUH 10 3aIUUTE OKPYKAIOLIEW Cpeibl OT TEXHOI'CHHBIX BO3JCHCTBHUU
IIPOU3BOJICTBA;
- BBIIIOJIHEHUE MEPONPUATUI IO 00ECIIEUEHNIO KaueCTBa IPOAYKIINH;
- COCTaBJICHHE HEOOXOMMOIN TEXHUYECKONH 1 HOPMATUBHOM IOKyMEHTALIUH.

2. MECTO JJUCIUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYyeOnas aucuuiuiniHa «MoJenupoBaHue MPOIECCOB U OOBEKTOB» BKIIOUEHA B IEpeueHb
JTUCIUIUIAH BapuaTHBHONW 4actu ((popMHupyeMol ydacTHUKAMH OOpa30BaTEIbHBIX OTHOIICHUH),
onpeaenstonuii HanpasiaeHHocTh OIl. Jluciumuinna peanusyeTcst B COOTBETCTBUU € TPeOOBaHUSIMU
dIr'oC, OI1 BO u VII.

Jucuunnuua 6asupyercs Ha cieayrommx guciuminuHax: bl.b.5 «Maremaruka», b1.b.6
«Dusukan, b1.5.10 «Termtodpusukay, b1.5.20 «BBenenne B METaIUTyprudecKue TEXHOIOTHI.

Pe3ynbratel 00yuyeHUS, MOMYYEHHbIE IMPU OCBOCHUU JUCHUUIUIMHBI, HEOOXOJWMBI TpHU
n3ydeHuu ciaenyrommx gucuumiuH: b1.B.JIB.2.1 «OcHOBBI MPOEKTUPOBAHUS METAJUTYPrUUECKUX
npou3BoacTB», OT/[.3 «{udpoBbie TEXHOIOTUH MTPOU3BOACTBA JIUThA», b2.I1.2 TexHomornueckas
(IpOEKTHO-TEXHOJIOTUYECKasi)  MPAaKTUKAa, a  TakKe TMPUd  BBHIIIOJHEHUH  BBIMTYCKHOM
KBAJTM(PUKALIMOHHON pabOThI

PabGouass mnporpamma mucuuruiMHbBl «MoOAEIUPOBAHUE TPOIECCOB U OOBEKTOBY» A
WHBAJIUJIOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBBS pa3padaThIBAETCs WHIANBUAYAIBHO
C y4eTOM OCOOCHHOCTEW TCHUXO(DU3UYECKOTO Ppa3BUTHSA, HMHIUBUAYATbHBIX BO3MOXXHOCTEH H
COCTOSIHUS 3JI0POBbBS TAKMX O0YUaAIOIUXCS.

3. KOMIIETEHIIUHU OBYYAIOLIEI'OCSl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMS JUCHIATIJINHBI

[Ipouiecc n3yueHus: AUCIUILIMHBI HATIPABIIEH Ha!

- (popmMHUpoOBaHUE 3JIEMEHTOB CJEIYIOIIE npogeCCHOHAILHON KOMIIETEHITUU B

cootBercTBUM ¢ ®PI'OC BO u OIl BO no nanpasnenuto noarotosku: 22.03.02 «Metamtyprus»:
[1K-2 (Tabmn. 1).

Tabmuma 1 - ®opmupoBaHre KOMIETEHITUN JUCITUTUTHHOM

Haumenosanue Cemecmpul popmuposanus komnemenyutl OUCYUNIUHOT
oucyuniun, opmupyrouux
KOMNemeHyuio 1 2 3 4 5 6 7 8
COBMECMHO
Koo xomnemenyuu
TIK-2
B1.B.O/1.2 OcHOBBI aBTOMAaTH3aINH METAJLITYPTHYECKUX +
MPOLIECCOB
b1.B.0O/1.4 HemeTammmdeckue MaTepHajsl B +
ITPOU3BOJICTBE METAJUIONPOTYKIINN




Haumenosanue Cemecmpul popmupoganusi KomnemeHyutl OUCYUNIUHOU
OUCYUNIUH, opMUPYIOWUX
KOMNEMeHYuio 1 2 3 4 5 6 7 8
COBMECMHO

b1.B.0O/1.7 MoaeimpoBaHue MPoueccoB U 00beKTOB +

b1.B.0/1.9.2 Teopust TMTEHHBIX MPOLIECCOB +

b1.B.JIB.1.1 DKoJ0THA METALUTypTHH M PEUUKIIIHT
MIPOMBIIJICHHBIX OTXO/I0B

F1.B.JIB.1.2 TpyOHOE IPOM3BOJICTBO +

B1.B.JIB.2.1 OcHOBEI TPOEKTHPOBAHUS
METaJUTypIrHYECKHX POU3BOACTB

Bb1.B.JIB.2.2 OCHOBBI HHBECTHIIHOHHOTO
MPOCKTUPOBAHHS B METAJUTyPTHH

Bb1.B.JIB.3.1 IIpormeccsl u 000pynoBaHHUE ISl OYHCTKH
ra30B B METALUTYPrHYECKUX arperatax

b1.B.JIB.3.2 HenpepsIBHOE JINThE 3arOTOBOK +

b1.B./IB.4.1 Ilpou3BoAcTBeHHAs JOTUCTHKA B
METaJLTypriuu

b1.B./IB.4.2 Dkonoruyeckue mpooieMbl JIUTEHHOTO
IIPOU3BOJICTBA

b1.B.JIB.5.1 bu3sHec-maHupoBaHUe U MapKETHHT
IIPOU3BOJICTBA METAJUIONPOIYKITHH

b1.B.JIB.5.2 Jloructuka B MeTaJUTypriu +

b1.B.JIB.6.1 NHHOBalIMOHHBIC TEXHOJOTHH
MIPOU3BOJICTBA METAIIIOMPOTYKITUI

b1.B.JIB.6.2 COBIT MeTaIJIONPOIYKIIUI +

OTJI.2 IIpon3BOACTBEHHBIE TEXHOJIOTUU +

OT/.3 LudpoBbie TEXHOIOTUHU IPOU3BOICTBA JIUTHS +

B2.11.1 Opranu3anoOHHO-yIpaBleHYecKasi IpPaKkTHKa +

B2.11.2 TexHonoruueckast (IpOEKTHO-TEXHOJIOTHYECKas)
MIPaKTHKA

Bb2.I1.3 [IpepnumioMHas npakTUKa +

Bb3.A.1 IToaroroBka K NpoueAype 3allUThl U 3aLIUTa
BEIITYCKHON KBATH()UKAITMOHHOW PabOTHI

W3yuenne naHHONW y4eOHOW AMCLMIUIMHBI HANpaBiIeHO Ha (opMUpOBaHHE y OOYyYarOLUXCs
KOMIIETEHIINH, TIPEACTaBICHHBIX B TA0IUIE 2.



C INTAHUPYEMBIMMU PE3YJIBbBTATAMU OCBOEHUA OIl
Tabnuna 2- [lepedeHp MIaHUPYEMBIX PE3YJITATOB O0YUYEHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C IJIAHUPYEMBIMU Pe3yIbTaTaMUi OCBOCHUS

HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIX

Kon n Kon u HaumeHoBaHue I[Inanupyemsbie pe3ybTaThl 00y4eHUs MO JUCHUTIINHE OueHoYHBIE CPeICTBA
HANMEHOBaHHe HHIUKATOPA Tpynosas pyHknus Texyuero IIpomeskyTouHoi
KOMIIeTeHII U JAOCTHAKEHUS KOHTPOJIsI aTTecTaluu
KOMIIETEHIIUH
IK-2. Criocoben UIIK-2.1. 3HaTh: YMers: Brnanets: Bbank Bonpocos Bomnpocs! u
aHaIU3UPOBATh AHanuzupyer - OCHOBBI - IPUMEHSATh METObI - HaBBIKAMU 3a/a4u K
COCTOSIHUE COCTOSIHUE MOJIeNIUPOBAHUS aHanu3a Juisd MOJIEIUPOBaHUS B SK3aMEeHY
MPOU3BOJICTBEHHOTO | MPOU3BOACTBEHHOIO MIPOLIECCOB U OOBEKTOB | MOATOTOBKU obiactu
npouecca u npouecca B METAJUTYPTHU MPOMU3BOJICTBA, TEXHOJIOTHYECKOH
UCIIONB30BATh OIBIT | OTEYECTBEHHBIX UCTIONB3YS TEOPHIO U MOATOTOBKH
HepEeIOBBIX TIPEATIPUATHN B MPaKTHKY MIPOMU3BOJICTBA
OTEYECTBEHHBIX 1 obmactn MOJIETTMPOBaHUS
3apyOeKHBIX MIPOTPECCUBHON MPOLIECCOB U OOBEKTOB
NpEeANPUSITHH B TEXHOJIOTUHI
o0nacTu IIPOU3BOJICTBA.
IIPOrPECCUBHOMN
TEXHOJIOTUU HIIK-2.2. Ucnonb3yet bank Bornpocos Bomnpocsr u
IPOU3BOJICTBA OTIBIT MEPEIOBBIX 3a/a4u K
AQHAJIOTMYHOU 3apyOeKHBIX JK3aMEHY
MPOAYKIIMHA NpeaIpUsATUI B
001acT! TEXHOJIOTHU
TIPOMU3BOJICTBA
aHAJIOTUYHON
MIPOTYKIINH.

Tpyooeaa ¢pynxyun: T® A/04.6 Monumopunz mexnonocuueckoi HOO20MOGKU NPOU3BO0CHIEA MPAHCHOPMHBIX CPEOCHE U 000PYO08aAHUA

Keanuguxayuonnvie mpebosanus k TD:
Tpyoosvie Oeticmeusi:
- BBISIBJICHHE MTPOOJIEM MPH BBIMOJIHEHUN TEXHOJIOTUYECKON MOATOTOBKH MPOU3BOICTBA TPAHCIIOPTHBIX CPENICTB U 0O0OPYIOBAHUS.

Tpyoosvle ymeHusi:
- QHAIM3UPOBATh PE3YNbTAThl HW3TOTOBJICHHS YCTAHOBOYHOM CEpHHM B OpraHM3alMsIX TMpU TPOU3BOACTBE TPAHCIOPTHBIX CPEACTB U
000pyI0BaHNS;



- aHAJIM3UPOBATH PE3yJIbTaThl MOHUTOPUHTA BBIMOJIHEHUS TpaduKa TEXHOJIOTHYECKON MOATOTOBKH IMPOU3BOJICTBA TPAHCIOPTHBIX CPEACTB H
00opyT0BaHuUs.

Tpyoosvie 3Hanus:

- Ennnas cucrtemMa TeXHOJIOTHYECKOH TOKYMEHTAIUY;

- OCHOBBI TEXHOJIOTUY MAIIMHOCTPOCSHUS MPHU MPOU3BOACTBE TPAHCIIOPTHBIX CPEJICTB U O0OPYIOBAHUSI.



4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1. PacnpenejieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUIaAM PadoT
1o ceMecTpam
OO6mas Tpymo€MKOCTh JUCHUILUIMHBI cocTaBiseT 4 3au.en., 144 wyaca, pacmpeneieHue
94acoB 10 BHJIaM paloT MPeICTaBICHO B TabmuIe 3.

Tabmuma 3
Pacnpenesienue Tpy10€éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT M0 ceMecTpam

TpyroéMkocTs B yac
Bupn yuedHoii padoThl Bcero i
qac. cemMecTpam
5 cemecTp
®opmaT u3yyeHus IMCHUTIMHBI C MCIIOJIb30BAaHHEM DIIEMEHTOB
ANEKTPOHHOTO 00ydeHus
OO0mas Tpy10éMKOCTb TUCLHUIUIHHBI IO y4eOHOMY IIJIaHy 144 144
1. KonrakTHas pa6ora: 57 57
1.1. Ayaurtopnasi paboTa, B TOM YHucCJIe: ol ol
3aHATHUSA JEKIUOHHOTO THHa (JI) 17 17
3aHATUs ceMuHapckoro tuna (I13-cemuHapsl, IpakT. 3aHITUS U Ap.) 17 17
nabopartopubie padboTsl (JIP) 17 17
1.2. BHeayauTopHasi, B TOM 4HcCJe 6 6
KypcoBast pabdora (npoekt) (KP/KII) (koHCynbTamms, 3anmra) - -
TEKYIINI KOHTPOJIb, KOHCYJIbTAlUU IO AUCHUIIINHE 4 4
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 51 51
pedepat/scce (MOAroTOBKA) - -
pacuérHo-rpaduueckas padota (PI'P) (moaroroska) - -
KOHTpOJIbHAast paboTa - -
kypcoBas padota/mpoext (KP/KII) (moaroroska) - -
CaMOCTOSITEIIHOE U3yUYEHHE Pa3/IesioB, CAMOIOArOTOBKA (POpaboTKa U
MOBTOPCHUC JICKIIMOHHOTI'O MAaTCpHUajia U MaTepurajia y‘{€6HI/IKOB n y‘I€6HLIX 15 15
HOCO6Hﬁ, IHOArOTOBKA K J'IaGOpaTOpHLIM U MPAKTUYICCKUM 3aHATUAM,
KOJUIOKBHUYM U T.JI.)
ITonroToBka K 3k3aMeHy (KOHTPOJIb) 36 36
[ToaroroBka k 3a4€Ty/ 3a4€Ty C OIIEHKOMN (KOHTPOJIH) - -

JucuunimHa peaau3yercs MoCpeICTBOM MPOBEACHUSI KOHTAKTHON pabOoThI C 00y4YaroIMMHCS
(BKJItOYasi TPOBEJEHME TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEIbHOH paboThl
00y4aromuxcsi U MPOMEXYTOUHOM aTTeCTaliH.




4.2. Conepxanue TMCHUIIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM
4.2 ConepxxaHue IMCUUILTHHBI

Tabnuna 4 - Conepkanue IUCHUIUIMHBL, CTPYKTYPHUPOBAHHOE MO0 TEMaM

IInanupyemsle
(KOHTpoOJIMpYyeMBbIe)
pe3yabTaThl

OCBOCHUSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUS
KOMIIeTeHIM I

HaumenoBanme pa3aeioB, TeEM

Buabl yueoHoi padoTsl

KonTakTHasi
adora

CamocTosiTeJIbHAS
paboTa cTyAeHTOB

Jleknum, yac
JlaGopaTopHble
padoTsl, yac
IpakTnyeckue
3aHATHS, YaC

(CPC), uac

Buxg CPC

HanmeHnoBanue
HCIO0JIb3yeMbIX
HHTEPAKTHBHBIX
00pa3oBaTeIbHBIX
TEXHOJIOIr M

Peanu3zanus
B paMKax
NPaKTHYeCKOM
NOAr0TOBKH
(TpPyA0EeMKOCTH B
qacax)

5 cemectTp

I1K-2:
UIIK-2.1,
UIIK-2.2

Pa3gen 1 CucteMHBIN OAXO0 U MH)KEHEPHBIE 3a0a4H1

Tema 1.1 CyniHOCTh CHCTEMHOTO
MOJIX0J1a K U3YUEHHI0 00BEKTOB

0,5 2

IloaroroBka K JEKIIUAM

(1]

Tema 1.2 O0BbEKTHI METATUTYPIHICCKOTO
MPOU3BOJICTBA, UX CTPYKTYPHO-
(yHKIHOHATIbHAS XaPAKTEPUCTHKA

0,5 2

IloaroroBka K JEKIIUIM

(1]

Muun-nexuus

Pabora no ocBoenmio 1 pazgena:

pedepar, 3cce (Tema)

pacuérHo-rpadpuueckas padora (PI'P)

KOHTPOJIbHas1 padoTa

Hroro no 1 pa3neny

Pa3£[e.]1 2 OCHOBHEIE ITOJI0KCHHUS TEOPUU MOJACIIUPOBAHUS

Tema 2.1 MoaenupoBaHue Kak
MPOLIECC: 1IeJTb, TIOCIIEeI0BATENHHOCTD,
00001IIeHHAas cXema.

1 1

IloaroroBka K JEKIIUIM

(1]

IIpobnemuast nekuus

Tema 2.2 CXeMOTEXHHYECKUI TPHHITUIT
COPa3MEPHOCTH MOJEIN ¥ OPUTHHAIIA.
CymHocTs cTpaTiu(uKanyuy 00beKTa.

IToaroToBKa K JIEKIHSIM

(1]

Pabora no ocBoennio 2 pasaesa:

pedepar, 3cce (Tema)

pacuérHo-rpadguyeckas padora (PT'P)

KOHTpOJIbHasi padoTa




IInanupyemsle
(KOHTpOJIUpYyeMbIe)
pe3yJabTaThl

OCBOCHHUSI:
koa YK; OIIK; ITK
M MHAUKATOPBI
JOCTHKEHUsI
KOMIIeTeH it

Buabl yueoHoi padoTsl

KonrakrHas
adora g a Peanuzanus
g S HaunmeHoBaHHe =
o T 4 X 9 B pamMKax
o |2 ol & o] BE3S HCIO0JIb3yeMbIX .
S |2Q|E8| s~ NPAKTHYeCKOH
HaumeHoBaHue pa3genoB, TeM 5 |EF|SF| B Bug CPC HHTEePAKTHBHBIX HOATOTOBKI
IS o @ «
£ |25z &| 22 8 o0pa3oBaTeJbHbIX
E s 2| =8| o8 . (TpyAOeMKOCTh B
E |as|lEEl €58 TEXHOJIOT M
2 | o8| 2 E| =& yacax)
S |€s|SE| f¢
= 'g &ES| O
Hroro no 2 pa3zaeny 2 2
Pazgen 3 dusnueckoe MOAETNPOBAHNE OOBEKTOB
Tema 3.1 CymHOCTh PHU3HUECKOTO 1 1 [MoxroroBka k ekuusiMm | MonenupoBanue
MOJIETUPOBAHHUS [1] TPOU3BOJICTBEHHBIX
IIPOLIECCOB U CUTyaluil
Tema 3.2 Ou3nKo-MaTeMaTUIECKUE 1 2 IToaroToBKa K JEKIUSIM
KPHMTEPUH M000Us [1]
PaGora no ocBoennio 3 pasnea:
pedepar, 3cce (Tema)
pacuérHo-rpapuyeckas padora (PI'P)
KOHTpOJIbHas padoTa
Hroro no 3 pazaeny 2 3
Pa3znea 4 MaremaTHiyeckoe MOAEINPOBaHNE OOBEKTOB
Tema 4.1 CyniHocts MaTeMaTHYE€CKOTO 1 3 [oxroroska k nekuusm | Mozenuposanne
MOJIETUPOBAHHSL. [1] HPOU3BOJICTBEHHBIX
MPOLIECCOB U CUTYalUH
Tema 4.2. Kputepun onieHKH KadecTBa 1 4 [MoxaroToBKa K NEKIHAM
¢ynkponnpoBanus. CriennanbHas (1]
Kiaccuukanys QyHKIMOHAIBHBIX
Mozeneld. CyIHOCTb BBIYMCIUTEIHEHOTO
9KCIIEPUMEHTA.
PaGora no ocBoennio 4 pasnena:
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckas pabora (PT'P)
KOHTPOJbHasi padoTa
2 7

HToro no 4 pazneny

10



IInanupyemsle
(KOHTpOJIUpYyeMbIe)
pe3yJabTaThl

OCBOCHHUSI:
koa YK; OIIK; ITK
M MHAUKATOPBI
JOCTHKEHUsI
KOMIIeTeH it

Buabl yueoHoi padoTsl

KonrakTHasi
adora

HaumenoBanme pa3aeioB, TeEM

Jleknum, yac
JlabopaTopHble
paborsl, yac
IIpakTHyeckue
3aHATHS, YaC

paboTta cTyAeHTOB
(CPC), uac

CaMocTosiTeIbHAS

Buxg CPC

HaunmeHnoBanue
HCIOJb3yeMBbIX
HHTEPAKTHBHBIX
00pa3oBaTeIbHBIX
TEXHOJOruii

Peanuzanusa
B paMKax
NPaKTHYeCKOM
MOATOTOBKH
(TpyaoeMKocTh B
qacax)

Paznen 5 Marematudeckas 00pabOTKa pe3ysibTaTOB IKCIIEPUMEHTOB

Tema 5.1 Buzs! usmepeHuii: npsmMsie 1
KocBeHHbIe. CTaTHCTHYECKHE
pacnpenenenus. CtaTucTudeckas
BBIOOPKA U €€ XapaKTEPUCTHKH.

1

IloaroroBka K JEKIIUIM

(1]

.HCKL[I/IS{-KOHCYJILT&HI/I?[

JladoparTopHas pa6ora IlepBuunas
MaremMaruyeckas o0paboTka JaHHBIX

IToaroroBka k
naboparopHoii pabote
[3: 5]

Tema 5.2 BropuuHas MaTeMaTnieckast
00paboTKa: Ha3HAYCHHUE, OCHOBHBIC
TUIBI 33124 ¥ METOJIbI X PEIICHUS

IloaroroBka K JEKIIUIM

(1]

JladopaTopnasi pa6ota [IpueMbt
BTOPHYHON MaTeMaTHYeCKOlH 00paboTKH
JIAHHBIX

[Moaroroska k
naboparopHoii paborte
[3: 9]

PaGora mo ocBoennio 5 pa3nena:

pedepar, 3cce (Tema)

pacuérHo-rpaduueckasi padora (PI'P)

KOHTPOJIbHas padoTa

Hroro no 5 pazgeny

Pasznen 6 Teopernueckne QyHKIHOHA

aﬂre6panquKI/Ix 1 TPaHCUCHACHTHBIX ypaBHeHI/Ifl

JIbHBIC MOJCJIN Ha

OCHOBC

Tema 6.1 lccrnenosanue Moaeiie Ha
OCHOBE ajreOpanmyecKux ypaBHCHUHN U
CHUCTEM

1

IToaroToBKa K JIEKIIHSIM

(1]

JladopaTopnasi pa6ora VccnenoBanue
MaTeMaTUYeCKHUX MOJieJiell Ha OCHOBE

YpPaBHEHUM U CUCTEM

IToxroroska x
naboparopHoii pabote
[3;9]
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IInanupyemsle
(KOHTpOJIUpYyeMbIe)
pe3yJabTaThl

OCBOCHHUSI:
koa YK; OIIK; ITK
M MHAUKATOPBI
JOCTHKEHUsI
KOMIIeTeH it

HaumenoBanme pa3aeioB, TeEM

Buabl yueoHoi padoTsl

KonrakTHasi
adora

Jleknum, yac

paborsl, yac
3aHATHSA, Yac
CaMocTosiTeIbHAS

JlabopaTopHble
IIpakTHyeckue

paboTta cTyAeHTOB

(CPC), uac

Buxg CPC

HauMmeHnoBaHme
HCIOJb3yeMBbIX
HHTEPAKTHBHBIX
00pa3oBaTeIbHBIX
TEeXHOJOTHH

Peanuzanusa
B paMKax
NPaKTHYeCKOM
MOATOTOBKH
(TpyaoeMKocTh B
qacax)

Tema 6.2 McciieqoBanue Mojesei Ha
OCHOBE TPAHCIICHJCTHBIX YpaBHEHUI

=
N

HO,I[FOTOBK& K JICKOUAM

(1]

JlabopaTopHast pabora
JuddepenuupoBanue n
UHTETPHPOBAHHUE B UCCIICIOBAHUSIX
MaTeMaTHYeCKUX MoJesei

IToaroroBka k
naboparopHoii pabote
[3; 5]

PaGora nmo ocBoennio 6 pa3nena:

pedepart, dcce (Tema)

pacuérHo-rpadpuueckas padora (PI'P)

KOHTpOJIbHasi padoTa

Hroro no 6 pazaeny

Pazgen 7 Teoperndyeckue (QyHKIIMOHAIBHBIC

JuddepeHIHaTbHBIX YPaBHEHUI

MOJCIIM Ha

OCHOBC

Tema 7.1 Crioco6bI mocTpoeHHs
MOJIEJIE Ha OCHOBE ypaBHEHUNI
MaTeMaTHYecKoi PU3NKH

IloaroroBka K JEKIIUIM

(1]

IIpakTnyeckoe 3ansTHE

Crtoco0bI MoCcTpOeHHS MOJIeNel Ha
OCHOBE YpaBHCHHI MaTeMaTHIECKON
(uzukn. YcnoBus OJHO3HAYHOCTH.
3anaya Komu. Kpaepas 3anaya.

IToaroroBka k
MPaKTUIECKOMY
3aHsTHIO [12]

Tema 7.2 IlocTpoeHHe OTHOCUTEIBHOTO
muddepeHnInansHOTO OnepaTopa u ero
MpUBECHNE K KPUTEPHAIEHON (hopMe.
IlocTaHoBKa U aITOPUTM PELLIEHUS
COTIPSDKEHHBIX 3a7ad IPU
MOJICITUPOBAHHUH CJIOKHBIX
METaJUTYPrU4eCKUX TPOIECCOB.

IToaroToBKa K JIEKIHSIM

(1]
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IInanupyemsle
(KOHTpOJIUpYyeMbIe)
pe3yJabTaThl

OCBOCHHUSI:
koa YK; OIIK; ITK
M MHAUKATOPBI
JOCTHKEHUsI
KOMIIeTeH it

HaumenoBanme pa3aeioB, TeEM

Buabl yueoHoi padoTsl

adora

KonrakTHasi

Jleknum, yac

JlabopaTopHble
paborsl, yac

IIpakTHyeckue

3aHATHSA, YaC

CaMocTosiTeIbHAS
paboTta cTyAeHTOB

(CPC), uac

Buxg CPC

HauMmeHnoBaHme
HCIOJb3yeMBbIX
HHTEPAKTHBHBIX
00pa3oBaTeIbHBIX
TEeXHOJOTHH

Peanuzanusa
B paMKax
NPaKTHYeCKOM
MOATOTOBKH
(TpyaoeMKocTh B
qacax)

Pabora no ocBoenmio 7 pasgena:

pedepart, dcce (Tema)

pacuérHo-rpaduyeckas padora (PI'P)

KOHTPOJIbHasA padoTa

Hroro no 7 pasneny

Pa3znen 8 Pemenue 3aa4 onTuMu3anuu u

MIPOCKTUPOBAHUSA 00BEKTOB

Tema 8.1 Knaccudukanms BumoB
ONTHMU3AIMH. 3a]]a9 U KPUTEPUU
ONTHMU3ALNU

1

1

IloaroroBka K JEKIIUIM

(1]

MopnenupoBanue
MIPOXU3BOACTBEHHBIX
TIPOLIECCOB U CUTyalui

IIpakTuyeckoe 3auaTHE 337291
ONTUMU3AIHNY ¥ aJTOPUTM UX PEUICHUS.
Mertonbl ontumuzanuu. Kpurepuu
ONITUMU3AINN: TIeTieBast QYHKIHS U
(hyHKIIHOHAIL.

IToaroroska k
MPAaKTHIECKOMY
3aHsTHIO [12]

Tema 8.2 MeToibl pelieHus 3a1au
ONTUMU3AIHNU ¥ TPOSKTUPOBAHUS
00BEKTOB

HOZ[FOTOBKa K JICKIUAM

(1]

Kpyraslii cton

IIpakTnueckoe 3anaTne Kinaccuyeckas
TPAaHCHOPTHAS 33/1a4a PacIpeeICHIS
pecypcoB. 3aiaya pacdera IMIUXThI JJIs
BBIIUIABKU cILJIaBa. MeToq TMHENHOTO
MpOrpaMMHUPOBAHHS.

IToaroroBka k
MPAaKTUUCCKOMY
3ansTHIO [12]

PaGora no ocBoenuro 8 pasiena:

pedepar, 3cce (Tema)

pacuérHo-rpadguyeckas padora (PT'P)

KOHTPOJbHasi padoTa

Hroro no 8 pasneny
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IInanupyemsle
(KOHTpOJIUpYyeMbIe)
pe3yJabTaThl

OCBOCHHUSI:
koa YK; OIIK; ITK
M MHAUKATOPBI
JOCTHKEHUsI
KOMIIeTeH it

HaumenoBanme pa3aeioB, TeEM

Buabl yueoHoi padoTsl

KonrakTHasi

adora

Jleknum, yac

JlabopaTopHble
paborsl, yac

IIpakTHyeckue
3aHATHS, YaC

CaMocTosiTeIbHAS

paboTta cTyAeHTOB

(CPC), uac

Buxg CPC

HauMmeHnoBaHme
HCIOJb3yeMBbIX
HHTEPAKTHBHBIX
00pa3oBaTeIbHBIX
TEeXHOJOTHH

Peanuzanusa
B paMKax
NPaKTHYeCKOM
MOATOTOBKH
(TpyaoeMKocTh B
qacax)

Tema 9.1 [TousTre HEMOIHOTO U
«IIOXOr0» MaTEMAaTHYECKOT'O OIMCAHUS
00BekTa. [[pHHINITE MOIETUPOBAHIS Ha
OCHOBE TECOPHH CHCTEM.

IloaroroBka K JEKIIUIM

(1]

MopnenupoBanue
TIPOU3BOCTBEHHBIX
TIPOLIECCOB U CUTyalui

Tema 9.2 MonenupoBaHre Ha OCHOBE
TEOPHUH OJOOUS U Pa3MEPHOCTEH.
[IprMeHeHHE BEPOSTHOCTHBIX METOJIOB
JUTSL IPOTHO3UPOBAHUS COCTOSHHS
TEXHUYECKUX OOBEKTOB.

HOZ[FOTOBKa K JICKIHUAM

(1]

I[IpakTnueckoe 3anaTue [Ipumenenue
BEPOSATHOCTHBIX METO/OB JIJIsi
MIPOTHO3UPOBAHUS COCTOSIHUS
TEeXHHYECKHUX 00bexToB. Kpurepnun
BBIOOpA 3aKOHA pacTpeaeNeHuUs
ciayvaitHoi BennurHbl. CTaTUCTHYECKHE
METO/1bl KOHTPOJISI KaUeCcTBa
METAJJIONPOTYKIUH.

Iloaroroska k
MPAaKTUUCCKOMY
3ansTHIO [12]

Pa6ora mo ocBoenmnio 9 paznena:

pedepar, 3cce (Tema)

pacuérHo-rpadpuueckasi padora (PI'P)

KOHTpOJIbHasi padoTa

Htoro no 9 pazneny

HUTOI'O 3A CEMECTP

17

17

17

51

HUTOI'O no aucoumianue

17

17

17

51
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH W IIPOMEKYTOYHAS ATTECTALIASA IO UTOT'AM OCBOEHMSI
JTACIHATIIAHBI.

5.1. TunoBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJIbI, H606X0}II/IMLIC JJId OHCHKH 3HaHHﬁ, yMeHI/Iﬁ H HABBIKOB U (I/I.]'II/I) onbITa
ACATEJIBbHOCTH

1) TwumoBbie BOMPOCHI sl TOJTOTOBKH K KOHTPOJILHBIM MEPONIPHUATHAM (TEKYIIHi KOHTPOJIB)

1. IlpoBecTn MaTeMaTHYECKOE MOJCIHPOBAHUE IMPOIIECCOB, OOOPYIOBAHUS U MPOHU3BOJICTBEHHBIX OOBEKTOB C HMCIOJIB30BAHUEM CTaHIAPTHBIX
MAaKEeTOB M CPECTB aBTOMATU3WPOBAHHOTO MPOEKTUPOBAHUS U MPOBEACHUS UCCIIEIOBaHM (IT0 YKa3aHUIO MPENOo/1aBaTesl)

2. [IpoBecTn MaTeMaTHUYECKYIO0 00OPaOOTKY PE3yIbTATOB IKCIIEPUMEHTA (IT0 YKA3aHHIO MPEI01aBaTesl)

3. [IpoBecTu pacyeT U MPOESKTUPOBAHKE JETaNICH U Y3JI0B MAIIMHOCTPOUTEIbHBIX KOHCTPYKIIHH (IO YKa3aHUIO MPENo1aBaTesl)

3. HpOBGCTI/I KOHTPOJIb Ka4€CTBa BLIHyCKaeMOfI MMPOAYKIUHU C UCITIOJIB30BAHUEM THUIIOBBIX CTATUCTHYCCKUX MCTO0B

4. CoctaBuTh rpadukK MIAHOBO-MPOPUIAKTUUECKUX PEMOHTOB 000pyI0BaHHUs HA MPOU3BOJACTBEHHOM Y4acTKe

2) TumnoBbie BONPOCHI, BHIHOCUMbIC Ha IPOMEKYTOUHYIO ATTECTALHIO (9K3aMEH )
1. VmxenepHsle 3a1a4n: Kiaccu(uKanus, OCOOCHHOCTH IPUMEPHI TOCTAHOBKH.
2. MopenupoBaHue: MOHATHE, BUbI, 00BEKTHI, IPUMEPHI IPUMEHEHUS NP PEILICHUH WHXKEHEPHBIX 3a/1a4.
3. Mojenb v opuruHall: HOHITHE, COOTHOLIEHHE, 00001IEHHas cXeMa MOJICIIMPOBAaHMsI, BUJIbI COOTBETCTBUSA, 000OIIEHHBIN aJIrOPUTM
MOJIETIMPOBAHUS.
4. ®u3NUecKoe MOJICIIMPOBAaHHE: CYITHOCTh, BUBL. [log001e Kak 0cHOBa (hU3HUECKOTO MOJESIMPOBAHMS, TPUMEPHI MPAKTHYECKOTO TPUMEHEHUSI.
5. AHaTMTUKO-UMUTAIIMOHHBIE MaTEMAaTHYECKHE MOJIENIN: TIOHATHE, CIIOCOOBI OCTPOEHHUSI, IPUMEHEHUS JUIsl pellieHHs] MHXXEHEPHBIX 337134,
rpaHulbl IpUMeHeHUs. MoienrpoBaHie Ha OCHOBE TEOPHH CUCTEM.
6. ITocTpoeHue Mozeneit Ha ocHOBe Teopur o 00ust. KoHCTaHTBI, KpUTEpUH U ypaBHEHUS TIOJJO0MSL.
7. [TocTpoeHue MoJieNei Ha OCHOBE TEOPUU pa3MEpHOCTE. Pa3MepHOCTh, OnpeieiuTeIbHOE YPAaBHEHHE U TT - TeOpeMa.
8. Maremarnyeckast 00paboTKa SKCIIEPUMEHTAIBHBIX JaHHBIX, €€ BUbI UX Ha3HaueHue. CTaTUCTUIECKUN aHAN3: IUCTIEPCUOHHBIH,
KOPPEALMOHHBIN, PETPECCHOHHBIN.
9. IlepBuuHas MmareMaTHueckasi 00pabOTKa HIKCIIEPUMEHTAIBHBIX JAHHBIX: HA3HAYCHUE, TIOPSIOK ITPOBEACHUS JIJIS IPSIMBIX U KOCBEHHBIX
U3MEPEHUM.
10. CraTuctudeckue pacupeaeseHus CIIy9aifHbIX BEJIMUNH: OCHOBHBIC BUIBI, XapaKTepUCTHKH. CTaTHCTUYECKHE XapaKTEPUCTUKN BRIOOPKU
9KCIIEPUMEHTAJIBHBIX NaHHBIX. [[0JUTroH 1 rucTorpaMmma pacrpeneaeHus 1aHHbIX.
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5.2. Onucanue nMoka3zaresieil U KpUTEPHEB KOHTPOJISA YCIIeBA€MOCTH, ONUCAHNE IKAJ OIleHUBAHUS

I[JISI OLCHKHU 3H21HHI>1, yMGHHfI, HaBBIKOB U (bOpMI/IpOBaHI/IH KOMIICTCHIWU IO AWCHUIUIMHEC HNPHUMCHACTCA TpaAUIMOHHAA CHUCTCMaA KOHTPOJIA U
OIICHKH YCIIEBACMOCTH CTYACHTOB. KpI/ITepI/II/I BBICTABJICHUS OLICHOK II0 TpaﬂHHHOHHOﬁ quBIpeX6aHHBHOﬁ CHUCTEMCE IIPEACTABIICHEI B Ta6J'II/IHC 6.

Taouauna 6 - Kpurepun oueHuBanus pe3yjbTaTa 00y4eHUs M0 JUCUMILUIMHE U IKAJIA OLleHUBAHUSA

Koa u Koa u HaumenoBaHue Kpurepun oueHuBaHus pe3yabTaTOB 00yUYeHUs
HaMMeHOBaHUe MHIUKATOPA TOCTUKEHUS] Orenka Orenka Orenka Ouenka
KOMHIETECHIIHU KOMOETCHIMH «HEYJIOBJETBOPHTEJIbHO» | «YIOBJIETBOPUTEILHO» / «xopomo» / «OTJIHYHO» /

/ «HE 3a4TEHO» «3a4TEHO» «3a4TEHO» «3a4TECHO»

0-59% 60-74% 75-89% 90-100%
OT Max pPEeUTUHIOBOM OT Max pPEeUTUHIOBOM OT Max pPEeUTUHIOBOM OT Max pPEeUTUHIOBOM
OLICHKHU KOHTPOJIA OLIEHKH KOHTPOJIA OLICHKHU KOHTPOJIA OLIEHKH KOHTPOJIA

HK-2. Criocoben UIIK-2.1. Amnanmmzupyet | 3amada peleHa MEHee 9eM Ha | 3ajada perreHa Oojee 4eM Ha | 3amada pemieHa Ooiree 4eM 3amaua pemeHa Ooiee
aHATN3UPOBATh COCTOSIHUE 50% 50%. Ha 75%. yeM Ha 90%.
COCTOSTHHE MPOU3BOJICTBEHHOTO CryzneHT He criocobeH [TponemMoHCTpHPOBAHBI CryzneHT ciocobeH Crymentr cBoOomHO U
MPOU3BOCTBEHHOTO mporecca  OTEYECTBEHHBIX | 3((EeKTUBHO NPUMEHUTH 3HaHMS OCHOBHBIX o0paboTats, YBEPEHHO onepupyer
rnporecca u NpeAnpusiTHA B 00NacTH | 3HAHUSI OCHOBHBIX MOJIOKEHHUH | TOJIOXKEHUIT yueOHOM aHaJIU3UPOBATh U IIPEIOCTABJICHHOM
UCIIOJIb30BaTh OIBIT IpPOTPEeCCUBHOMN yueOHOM TUCHUIIMHBI TOJIBKO | JUCLUIIMHBI TOJIBKO B CHHTE3UPOBaTh uHpopManyel, OTIMYHO
HepeIOBBIX TEXHOJIOTUH IIPOU3BOJICTBA. | B PEIICHUHU Hanbolee 4yacTo peleHHH HanboIee YacTo IPEI0KEHHYIO BlIaficeT HABBIKAMU €€
OTE4ECTBEHHBIX U BCTpEUarolIyecs mpooieM B BCTpEYarolIyecs IpooieM B UH(pOPMALHIO, BEIOpaTh aHanM3a ¥ CHUHTE3a, 3HAeT
3apyOeKHBIX WIIK-2.2. Ucnonb3yer KOHKPETHOH 00J1aCTH. KOHKPETHOH 00JIaCTH, YMEHUsSI | METOJ pelIeHUs MPOOIeMbl | BCE OCHOBHBIE METOJBI
HpeNnpUATHI B 00JaCTU | OIBIT MEPEIOBBIX CryzneHT cocobeH K pemats KOHKPETHBIE 1 PEIINTH €e. pemeHns npooiiem,
MIPOTPECCUBHOM 3apyOeKHBIX TPEINPUITHI | PEIIECHUIO HEKOTOPBIX MIPAaKTHYECKUE 3aJa9l U3 Jonyckaer eqMHUYHbBIE TIPeAyCMOTPEHHBIE
TEXHOJIOTUHI B 00J1aCTH TEXHOJIOTHH MPaKTHYECKNX 33/1a4 U3 YKCIa | YHUCIIA MPEIYyCMOTPEHHBIX OIIMOKH B pEIICHUU yueOHOH IIPOTpamMMoii,
IIPOM3BOJICTBA MPOM3BOJICTBA MpeyCMOTPEHHBIX pabodei paboueii mporpaMMoH, po0IIeM, UCTIBITHIBAET 3HAeT THUIWYHBIC OIMINOKH
aHAJIOTMIHON AQHAJOTUYHOH MPOAYKIHH. IpOrpaMMoii, HO ci1abo CTYJICHT 3HAKOM C CJIOKHOCTH B PEAKO 1 BO3MOJKHBIE CIO0XKHOCTH
MPOYKLUH 3HAaKOM C PEKOMEH/I0BaHHOMN PEKOMEHIOBaHHON BCTPEYAIOLIUXCS I IpHU pelIeHUU U CHOCOOEH

CIIPABOYHOM JINTEPATYPOHU.

CIIPABOYHOM JIUTEPATYPOH.

CJIOXKHBIX ClTydasaXx
peIIeHHs TPoOIIeM.
CriocobeH caMOCTOSITENbHO
pemaTb KOHKPETHBIC
MPaKTHYECKUE 3a/1a4H,
NpeTyCMOTPEHHBIC
paboueii mporpaMmon,
OPHEHTHUPOBATHLCS B
PEKOMEHJOBAaHHOU

BBIOpaTe H 3(PPEeKTHBHO

MPpUMECHHUTH a}:[eKBaTHBIﬁ
METOA perreHus
KOHKPETHOH  MPOOJIeMBI.
YBepeHHO peiaer
KOHKPETHBIC

MPaKTHYECKUE 3a/1a41
MOBBIIICHHOH CIIOKHOCTH,
cB00OIHO UCIIOJIB3yeT
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CIIPaBOYHOM JIUTEPATYpE,
yMeeT MPaBMIFHO OLIEHUTH
MTOJTyICHHBIE PEe3YIIbTaThI
pacyeToB wiIn
SKCIIEPUMEHTA.

CIPABOYHYIO JIUTEPATypy,
JenaeT 000CHOBaHHBIE
BBIBOJIbI K3 PE3YJIbTATOB
pacueroB WITH
JKCIIEPUMEHTOB.
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Ounenka Kputepun oneHuBanus
OLIEHKY «OTJIMYHO» 3aCIyKMBAET CTY/I€HT, OCBOUBLIMNA 3HAHUS,

Bricokunii .
OBCLE S YMEHUS1, KOMIIETEHLIUU M TEOPETUUECKUI MaTepuai 0e3 mpoOemos;
y?omwmo) BBITIOJTHUBIINHI BCE 33/1aHHSL, TIPEyCMOTPEHHbIE y4eOHBIM IJIAaHOM Ha

BBICOKOM KaY€CTBEHHOM YPOBHE; MPAKTUYECKHUE HABBIKU
po(ecCHOHABHOT0 MPUMEHEHHS] OCBOCHHBIX 3HAHUM cHOPMHUPOBAHBI.
Cpennuii ypoBEeHb | OLIEHKY «XOPOLIO0» 3aCIIYKUBAET CTYIACHT, IPAKTUYECKU MOJHOCTHIO

«» OCBOUBIIHNI 3HAHUS, YMEHHUS, KOMIICTCHIIMHA U TCOPSTHUCCKUI
(xopor10) MaTepuai, yaieOHbIe 3aJaHusl HE OICHEHBI MAaKCUMATbHBIM YHCIIOM
0a/I0B, B OCHOBHOM C(HOPMHPOBAT MPAKTUICCKHE HABBIKH.
[ToporoBsrii OIICHKY «Y/J0BJIETBOPUTEIbHO)» 3aCTy)KUBACT CTYACHT, YACTHYHO C
YPOBEHB «3%» poOeJlaMy OCBOMBIIUI 3HAHKS, YMEHHS, KOMIICTCHITUU U
(YAOBIETBOPUTENH | TEOPETUUCCKUI MaTeprall, MHOTUE Y4eOHbIC 3a/1aHus THOO0 HE
HO) BBIIOJIHUJI, 1100 OHU OLIEHEHBI YHCIOM 0ajIjI0B OJIM3KHUM K

MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHYECKUE HABBIKU HE CHOPMHUPOBAHBI.
MuHUMaJIBHBIA | OLIEHKY «HEYIOBIETBOPUTEIBHO» 3aCIIy’KUBAET CTYIECHT, HE OCBOUBIIUI

YPOBEHb «2» 3HAHMS, YMEHHs, KOMIIETCHIIMM U TEOPETHYECKUH MaTepHai, y4eOHbIe
(HeylOBJIETBOPUTE | 3aJJaHUS HE BBHITIOJIHUII, IPAKTUYECKHE HABBIKA HE CHOPMUPOBAHBI.
JIbHO)

6. YYEBHO-METOJAUYECKOE OBECIHEUEHUE NJUCHUIIJINHBI
6.1. YueOnasi iuTepaTypa, neyaTHble H3gaHusi 0ud1uoTeuHoro gounaa

YyebHO-MeToiMYecKoe ~ obOecreueHue  AWCHUIUIMHBL  pealu3yercsi B paMKax
(GyHKIMOHMpYIOIIEW B By3€ OJIEKTPOHHOW HMH(OPMAIMOHHO-00pa3oBaTeNbHOW cpensl. B
JIONIOJIHEHUE K 3TOMY B 00pa30BaTeIbHOM IIPOLIEcCe UCHOb3yeTCss OMOIMOTEUHBIH (OH NeUaTHbIX
W3JIaHHM.

Nermn KonnuectBo
HaumenoBaHue U31aHus B
oubamnorexe
1 Jleymnn, 1.0. MogenupoBaHue NPOLECCOB M OOBEKTOB B METAJUTypTUH: 151
yuebnuk (I'pugd) - H.-Hosropoa: HI'TY, 2010. — 181c.
2 Jleymun, W.0. MoxenupoBaHue NpPOIECCOB M OOBEKTOB B METaJUTypPIHH: 5
yuebnuk / M.O. Jleymu. - M.: ®opym; MTHOPA-M, 2013. - 208 c.
3 Jleymun U.O. Maremarndyeckoe MOAEIMPOBAHHE INPOLECCOB U OOBEKTOB!
ITpaktukym: yue6. mocobue / M.O. Jleymmu, M.A. TI'eiiko; HI'TY um.P.E. 12
Anexceera; [Toxg oomr. pex. U.O. Jleymmuna. - H.Hosropon: [M3a-80 HI'TY],
2020. - 94 c.
6.2. CnpaBo4yHO-0ub/norpaguyeckas Jureparypa
Nermn KonnuecTso
HaumenoBanue nzganus B
oubamnoreke
4 Hpmmban, B.Il. Marematndeckoe MOJENMPOBAHUE CIOXKHBIX CHCTEM B 15
Mmetaurypruu: yaeouuk (I'pug) - M: Meranyprust, 2006. — 240c.
5 Jleymnn, W.O. JlaGopaTopHBIH NpPakTUKYM IO METOAaM MaTeMaTHYeCKOTO 100
MoearpoBanus: yueoHoe nocobue (I'pud) - H.Hosropon, 2007. — 122¢.
6 BacunskoB, 10.B.  KowmmbioTepHble  TEXHOJOTHHM  BBIYHCICHHHA B 5
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MaTEeMaTHYECKOM MOJCIUPOBAaHUM: yueOHOe mocobue - M.: DuHaHCH U
craTuctHka, 2002. — 256¢.

7 CwmupHoB, A.I1. MeToapl onTuMU3aIuu: yueOHoe mocodue - M.: Yueba, 2003. 15
—131c¢

8 SAxy6osckuii, FO.E.  MopenupoBaHue TOHKOCTEHHBIX  CTaJeOeTOHHBIX
cocTaBHBIX KOHCTpyKImii: MoHorpadus / FO.E. Skybosckuit, J[.C. ['epacumos. 2I1.
— Tromenn: TroM[HI'Y. — 130 c.

9 Hamnmua, A.M. MozaenupoBaHue TEMI0(QU3NIECKUX MPOLECCOB M OOBEKTOB B
MeTtainrypruu: ydeOnoe mocobue / AWM. Hammwa, W.JI. Huxynun. — Ilepms: )
[MTHUITY. — 299 c.

10 BeikoBa, I1.0. MogenupoBanue 0OBEKTOB M TPOLIECCOB B METAJUTypTUU:
yuebnoe nocodue / I1.0. Beikosa. — [lepmp: [THUITY. — 132 c. -

11 OnTuMH3anyst TEXHOIOTHIECKIX MPOIIECCOB JINTEHHOTO MPOU3BOJICTBA: yUueO.
mocoone / E.W. Spomas [m mp.]. — Hwkamit Hoeropom: HI'TY wmm. P.E. 12
Anexkceena, 2020. - 86 c.

6.3 MeToanuyeckue yKa3aHusl, peKOMEHIAUUM U APyrue MaTepuabl K 3aHATHAM
Norn KoaunuecTBo
HaumenoBanue uzaanus B
OudamMoTeke

12 [lonroTroBKa W 3ammTa BRITYCKHOW KBaJTM(WUKAIMOHHOW pabOTHl OakamaBpa: 10
yueOHO-METOANYEeCKOe Moco0ue il CTYJNeHTOB-OaKalaBpOB HaIpaBIICHHS
nmonrotoBku 22.03.02 — «Metammtyprus» Bcex (opm oOyduenus / HI'TY um.
P.E.Anekceesa; coct.: N.O. Jleymmn, T.[. Kypununra, A.H. I'paues, A.B.
Humenkos. — Hwkuuit Hosropon, 2021. - 38 c.

13 MogenupoBanue mporeccoB u 0OBEKTOB. [10Ar0OTOBKa K pEIICHHIO 3a/ad: 10

yaeb.- MeToJ. MocoOWe UIs CTYJSHTOB BBICIINX Y4YeOHBIX 3aBEICHHUA,
oOydatomuxcs 1o HampaBieHuto 22.03.02  «Metamryprus», 15.03.01
«Mammnoctpoenue» / HI'TY um. P.E. Anekceesa; coct: W.O. Jleymun, M.A.
I'eiixo, O.1. Yebepsik. — Huwxanit Hosropon, 2018. — 48c.

Kypnansl: «JIuteitHoe nmpousBoacTBOY, «JIuteimuk Poccuny, «HxeHepHoe oOpa3zoBaHHe»,
«3aroToBUTENbHbIE  IMPOMU3BOJCTBA B  MAIIMHOCTpoeHUW», «M3Bectuss By30B. UYepHasd
Metaiyprusi», «M3Bectus By30B. L{BeTHas MeTamutyprus», «HepHble METaILTbD».
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7. HNHOPOPMAIMWOHHOE OBECIHEYEHHUE JUCHUIIJIMHBI

Y4eOHBI TpollecC MO JUCHMIUIMHE O0ecredeH HEOOXOIWMBIM  KOMIUIEKTOM
JUICH3UOHHOTO M CBOOOJHO PaCHpOCTPaHSEMOrO MPOTPAMMHOIO O0ECHEYeHHs, B TOM 4YHCIIe
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO JUCHHUILIMHE ompeaeneH B Hactosimed PITJ] u
MOJITIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

7.1. IlepedeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKANMOHHOI ceTn « UHTEepHeTY,
He00XO0AMMBIX /151 OCBOCHHS TUCHHUIINHBI (MOLYJIs1)
[lepeueHr MPOrpaMMHBIX MPOAYKTOB, HCHOJIb3YEMbIX MpPHU TMPOBEACHUM PA3IUYHBIX BUIOB
3aHSTUNA 110 TUCUUIUIMHE (OTKPBITHIM JOCTYI):

1. Hayunas  oamektponnas  OumoOmuoreka  E-LIBRARY.ru. —  Pexum  gocryma:
http://elibrary.ru/defaultx.asp

2. DunektpoHHas OubnuoreyHas cucrteMa [IOBOJDKCKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum pocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

3. DnexTpoHHO-OMOMMOTeuHass cucreMa Znanium.com [DIeKTpoHHBIH pecypc]. - Pexum
nocryna:http://znanium.com/. — 3aru. ¢ ’kpaHa.

4. OtkpeiTOe 0Opa3zoBaHue [DICKTPOHHBIH pecypc]. - Pexum mocryma: https://openedu.ru/. - 3arn
C DKpaHa.

5. ba3bl nannbIx Beepoccuiickoro MHCTUTYTa HaydyHOH M TexHuueckoi uHopmanuu (BUHUTU
PAH) no ectecTBeHHBIM, TOYHBIM U TEXHHYECKHMM HayKaM OIEKTPOHHBIN pecypc]. - Pexum
nocryma: http://www.viniti.ru. — 3aru. ¢ skpaHa.

6. YuuBepcuterckas uHdpopMmanmonHas cucrema Poccust [DnexktpoHsbiii pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

7. ®enepanbubiii noptan. Poccuiickoe obpazoBanue [DneKTpoHHBIN pecypc]. - Pexxum goctyma:
http://www.edu.ru/ — 3ari. ¢ skpaHa.

8. Poccuiickuii oOpa3oBareibHBId MMOpTan [DIEeKTpoHHBIM pecypc]. - Pexum pocryma:
http://www.school.edu.ru/default.asp — 3ar. ¢ sxpana.

9. «mxuHupHHT» [DNeKTpOHHBIN pecypce]. - Pexxum mocrymna:_http://www.enginrussia.ru — 3arm.
C DKpaHa.

10. VYHuBepcuTeTCKHE CeTH 3HAHUM [DNeKkTpoHHBIM pecypc]. - Pexum poctyna:
http://www.unicor.ru — 3ari. ¢ 3KpaHa.

11. ®enepanbHblil 00pa3zoBaTenbHbIM MopTai. MHxkeHepHOe 0Opa3zoBaHue [ DNEKTPOHHBIN pecypc].
- Pexxum noctyna:_http://www.techno.edu.ru — 3aru. ¢ skpaHna.

12. Tloptam nas CTyAEHTOB Ui TIOMCKAa HMHPOPMALMU IO M3y4aeMbIM TUCIHUIUIMHAM
[DnexTponHbIit pecypc]. - Pexxum goctyma:_http://www.twirpx.com — 3ari. ¢ sKkpaHa.

13. OOpa3oBarenbHBI MaTeMaTUYECKUH CalT [DIeKTpoHHBIM pecypc]. - Pexum npocryma:
WWW.exponenta.ru — 3ari. ¢ skpaHa.

14. ITopran «Mertannypr» [DNEeKTpOHHBIN pecypc]. - Pexum JIOCTYyIIA:
www.bestmetallurg.narod.ru — 3aru. ¢ skpana.

15. O cucremax MOAETUPOBaHMS JUTEHHBIX MpoleccoB [DNEeKTpOHHBIH pecypc]. - Pexum

noctymna: Www.lvmflow.ru— 3ar. ¢ sxpana.

16. Tloptan «MozaenupoBaHue TUTEHHBIX MPOIIECCOBY» [DNEKTPOHHBIN pecypc]. - Pexum moctyma:
www.castsoft.ru — 3ari. ¢ akpana.

17. Tlopran Poccuiickoii Accounanuu JIMTeHmukoB [DneKTpoHHBINH pecypc]. - Pexum moctyna:
WWW.ruscastings.ru — 3ari. ¢ skpaHa.
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7.2. IlepeyeHb NPOrPaMMHOI0 odecrnieyeHUs! 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

Tabauua 7 - [lepeueHb 371€KTPOHHBIX OMOIMOTEYHBIX CHCTEM

Ne HaumenoBanue IbC Ccbuika, 10 KOTOPOii OCyIeCTBIsIeTCs
poctyn Kk 9bC

1 2 3

1 KoHCynbTaHT cTyeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 HOpaiit https://biblio-online.ru/

4 TNT-ebook https://www.tnt-ebook.ru/

B Tabmuume 8 ykasaH IepeyeHb JMICH3MOHHOTO W CBOOOIHO PAacIpoOCTPaHSIEMOro
POrPaMMHOTO 00ECIICUEHHS, B TOM YHCIJIE OTEYECTBEHHOTO IPOU3BOICTBA.

Tadauua 8 - [lepedeHp MporpaMMHOTO 0OCCIICUCHUS

IIporpammMHoe obecneveHne, HCMOJIb3yeMOe B
YHUBepPCUTETE HA JOTOBOPHOI OCHOBE

IIporpammHoe obecnieyeHue
cBO0OJHOI0 pacnpocTpPaHeHus!

1

2

Microsoft Ofice 2007 Russian Academic OPEN No
Level; nomep mnunensum 44804588; nara Bwimaun

15.11.2008; aBTOpM3aLMOHHBIII HOMEp JMIIEH3HATa
64795440Z2ZE1011

Adobe Acrobat Reader (FreeWare)

Omnepanmonnas cucrema Windows XP(x32);
muuensust MSDN Academic Alliance, 1D: 700493612,
Shipping information Vladimir Reshetov

AutoCAD:; free software nis cTyeHTOB
u HpeHOﬂaBaTeHeﬁl
http://www.autodesk.com/education/free-
software/autocad (cnienuansroe
MporpaMMHOE 00ecrieyeHune)

Antusupyc Dr.Web (c¢/nH ZNFC-CR5D-5U3U-JKGP
ot 20.05.2024)

MathCad 15 M0O10(PKG-7543-FN, MNT- PKG -7543-
FN-T2 norosop Ne 28-13/13-057 ot 26.02.13
6eccpouHoe) (crenuanbHoe IPOrpaMMHOE
o0ecrnieyeHune)

Invetnor Professional 2021; s/n 570-65042789
OJHOIIOJIB30BATCIbBCKAA JIULICH3USA JI51
O6p830BaTeJ'II>HI>IX y‘lpe)KI[eHI/Iﬁ Ha HECKOJIBKO
pabouux MecT:
http://www.autodesk.com/education/free-
software/inventor-professional

LVMFlow 4.5r5, nuniensus Ne8200.G54
(ceninaabHOE MPOrPaMMHOE 0OecTIeYeHHE)

Adem; nmoroBop Nel21-260 ot 21.09.2012; xirou
3amuThl 3689 ot 26.04.2012  (cmerumanbHOE
porpaMMHOe 00ecTiedeHuE)

B tadmune 9

yKa3aH TepedyeHb MPOo(EeCcCHOHANBbHBIX 0a3 JaHHBIX U WH(POPMAIIMOHHBIX

CIIPABOYHBIX CHCTEM, K KOTOPHIM oOecmeueH AOCTymn (yIaleHHBIH AOCTym). J[aHHBIN mepedeHb
MO/IJIEXKUT OOHOBIIEHHUIO B cOOTBeTCcTBHH ¢ TpeboBanusimu OI'OC BO.
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Tabnuua 9 - IlepevyeHs coBpeMeHHBIX NPO(eCcCHOHAIBHBIX 023 TaHHBIX H HH(OPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

Ne | HanmeHoBaHMe nNpoecCHOHAIBLHOM 0a3bl JAHHBIX,
HH(OPMAUOHHO-CIIPABOYHOM CHCTEMbI

Hoctyn K pecypcy (yaajJeHHbI
AOCTYI € YKa3aHHeM
CCBHLIKHM/T0CTYN U3 JIOKAJIBHOM ceTH

YHUBEPCHUTETA)
1 2 3
1 baza JAHHBIX CTaHJapTOB u periIaMeHTOB https://www.gost.ru/portal/gost
POCCTAHIOAPT //home/standarts
5 ba3bel mannpix HamuoHaiabHOrO coBETa II0 OLEHOYHOM hittp://AWWw.neva.ru
JIeITCIIbHOCTH

3 | CopaBounas npaBoBas cucrema «Koncymnprantlnrocy» JIOCTYT U3 JIOKAJIBHOM CETH

4 | UudopmannonHo-cripaBoyHas cucreMa «Texakcnepr» JIOCTYI U3 JIOKAJIBHOMN CETH

8. OBPA3OBATEJIBHBIE PECYPCbI J1JIs1 UTHBAJINJ1OB U JINIL C OB3

B Ttabmume 10 ykazaH mepeueHb 0Opa30BaTENBHBIX PECYPCOB, HMMEIONMMX (OPMEI,
aJlanTUPOBaHHBIE K OTPAaHWYCHUSM HX 3[I0POBBS, @ TAK)KE CBEACHUS O HAIWYHU CIICHHATIBHBIX
TEXHUYECKHX CPEICTB OOYyYCHHS KOJUICKTUBHOTO W WHIMBHIYAJIbHOTO TOJb30BaHusA. [lpu
3all0JIHEHUH TaOJMIBI MOXKET OBITh HCIIONb30BaHA HMH(OpManus, pa3MelleHHas B IIOApa3Jelne
«locrynHas cpema» cnenuanusupoBaHHoro pasgena caiita HI'TY  «Csemenus 00
oOpa3oBaTenbHOM opranu3anum»https://www.nntu.ru/sveden/accenv/

Tabnuma 10 - OOpa3oBaTenbHbIE pecypchl g MHBaIUA0B U ull ¢ OB3

Ne Ilepeyenb 00pa3oBaTeIbLHBIX PECYpPCOB, CeeeHNs 0 HAJTHYUM CHIEHUAIBHBIX
NPHCNOCO0IeHHBIX VI MCIO0JIb30BAHUS TEXHUYECKHUX CPeICTB 00yUeHust
HHBaJIMAaMu H Junavu ¢ OB3 KOJUIEKTUBHOT0 M HHAMBHIYAJIbHOTO
10J1b30BAHHUSA
1 2 3
1 OBbC «KoHCYNIbTaHT CTYJEHTa» 03BYUYKa KHUT U YBEJIMYEHUE mpudTa
SEC «Tarby CHelualbHOe MO6I/IJ'IBHO? MIPUJIOKEHHUE -
2 CHUHTE3aTOp pe4H, KOTOPbII BOCIPOU3BOIUT
TEKCThI KHUT U MEHIO HaBUTAI[UU
3 OBC «tOpaiit» BepcHst s cIabOBUISATITNX
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9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, HEOBXOAUMOE JIJIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOHECCA 11O JUCHUIIJIMHE

VYyebHble ayAUTOPUU IJI IPOBEIACHUS

3aHATUHA

1o JUCHUIITTMHEC OCHaIICHBI

060py,I[OBaHI/IeM U TEXHUYCCKUMU CPEACTBAMU O6y‘IeHI/I${, COCTaB KOTOPBIX OIPEACIICH B JaHHOM

pazzene (tTabmuua 11).

Ta6muma 11 - OcHaIEHHOCTh ayIUTOPUHN U TIOMEIIEHHI ISt CAMOCTOSATEIBHON paboThI
CTY/ICHTOB IO JMCIUILIMHE

Ne HauMenoBanue OcHaleHHOCTHAYIUTOPU A IlepeyeHb JMIIEH3MOHHOTO
ayAMTOPHUIl U MOMeIleHU U MOMelIeHUi NMPOrpaMMHOI0 o0ecriedeHmsl.
NMOMelIeHH i I IJISE CAMOCTOSITEJILHOM PexBH3MTHI OATBEPKIAIONIETO
CaMOCTOSITEJIbHOM padoTbI JOKYMEHTA
padoThI
1 1 2 3

3306a 1. JTocka MapkepHas; Microsoft Ofice 2007 Russian Academic
MynbTMeuiiHas 2. Jlocka HHTEpaKTHUBHAS; OPEN No Level; HoMmMep nHIeH3UH
ayIUTOPUS (mnst | 3. Mynerumenniiabiii mpoektop | 44804588;  mara  Beimaum  15.11.2008;
MPOBEICHHSI sanstuit | (Canon); ABTOPHU3ALMOHHBIA ~ HOMEp  JIUIICH3HMATA
JIEKITHOHHOT'O u | 4. Kommosiotepsr PC Intel Core | 64795440ZZE1011.
CEMHHAPCKOTO tuma, | 13/16 Gb RAM/NVIDIA | - LVMFlow 4.5r5, nuuensus Ne8200.G54
TPYIIOBBIX u | GeForce GTX | - Adem; moroBop Nel21-260 ot 21.09.2012;
WHIMBHTY ATbHBIX 1050Ti/RX550/HDD 500/1000 | xnrou 3amutsl 3689 ot 26.04.2012.
KOHCYJIbTAIIHH, Gb (8 mrTyx) IIpenocraBnsemoe OY Ha 0e3B03ME3HOM
TeKywmero KoHTpons u | 5. M®Y HP113 OCHOBE B YYEOHBIX IIETISX:
POMEKYTOYHOM 6. PaGouee mecto | - Invetnor Professional 2021; s/n 570-
arrectanuu) (kadenpa | nmpenogaBaTess 65042789 0omHOMOJIL30BATENLCKAS JIMIICH3US
«Merammyprudeckue 7. Pabodee mecTo cryeHTa - 24 | anss  oOpa3oBaTeNbHBIX  YUPEXKICHUH Ha
TEXHOJIOTHH U | Yel. HECKOJIBKO pabounx MECT:
00opyI0BaHKEY), http://www.autodesk.com/education/free-
603155, software/inventor-professional,
Hwkeropockast - PDM STEP Suite 5.405 free license:

obnactb, r. HuxHwuit
Hogsropon, yn. MuHuHa,
oM 28a, koprt. 3

http://pss.cals.ru;
- STOR M3 demo

3211
MynbTUMenuitHas
aynuTopus (11
NPOBENECHUS 3aHATHH
JIEKIIMOHHOTO U
CEMHUHApPCKOTO THUIIA,
TPYMIIOBBIX U
WMHINBUAYaTBbHBIX
KOHCYJIbTALIMM,
TEKyIIero KOHTPOJIA U
MPOMEKYTOUHOMN
aTrrectanun) (kadenpa
«Mertamtyprudaeckue
TEXHOJIOTHH U
0bopyHIoBaHueE»),
603155,
Hwmxeropoackast
o0macTs, r. HmwkHuit
Hogsropon, yn. MuHuHa,
oM 28a, Kopit. 3

1. locka memoBasi;

2. DKpaH HaCTEHHBII;

3. MyapTUMEIUITHBINA TPOEKTOP
(BenQ);

4. Kommetorep PC Intel
Pentium-G630/2 Gb
RAM/HDD 500

5. Pabouee mecTo
MpernoaaBaTess

6. PaGouee mecTo cTynenra - 12
Yeol.

7. bubnuoTexa xadenpsl.

8. YueOHsbIi cTeH
«CriennaabHbIC BUJIBI JINTHSD

9. VyeOHBIH CTEHI
«OraeynopHbie MaTepHaIby

Microsoft Ofice 2007 Russian Academic

OPEN No Level, wHomep muieH3uH
44804588; pmara Beigaum  15.11.2008;
ABTOPU3AIMOHHBIA ~ HOMEp  JIUIICH3MATa
64795440ZZE1011.

- OmepammonHast cuctema  Windows
XP(x32); mumensus MSDN  Academic
Alliance, ID: 700493612, Shipping

information Vladimir Reshetov.

- Awnrusupyc Dr.Web (c/u ZNFC-CR5D-
5U3U-JKGP or 20.05.2024);

- SIKE.Kouctpyxkiust JICTI retail;

- SIKE.Kouctpyxkiust ATIK retail.

23




10. METOANMYECKHUE PEKOMEH/IALIUU OBYYAIOLIIUMCH
ITO OCBOEHHUIO JTUCHUITJIMHbI

10.1. O0mme MeToAMYECKHE PeKOMEHIALMU /IS 00y4aIOIIMXCH M0 OCBOEHUIO TUCUMILINHBI,
o0pa3oBaTejibHbIEe TEXHOJIOTHH

JlucuuIuinHa — peamu3yercsi IMOCPEACTBOM  IPOBEACHUS  KOHTAKTHOW  paboOThl ¢
oOydaromuMucs (BKJIIOYask MPOBEACHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTEIbHOM
paboThI 0OYUAIOIIMXCS M TPOMEKYTOUHON aTTECTAIHUH.

KonTaktHas paboTa MOXeT OBITh ayIUTOPHOH, BHEAYTUTOPHON, a TakKe MPOBOAUTHCS B
AJIEKTPOHHON HH(OpPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcurera (nanee - OUOC). B
CiIy4yae TMPOBEJACHUS YaCTU KOHTAaKTHOM paboThl 1o aucturimHe B DMOC (B COOTBETCTBHHU C
pacnrcaHueM Y4eOHBIX 3aHSATHH), TPYAOEMKOCTh KOHTakTHOU pabora B DMOC sKBUBaJCHTHA
ayIuTOpHOM paboTe.

[IpenogaBanue  OUCUMIUIMHBI  BEAETCA C  NPUMEHEHHEM  CIEAYIOIIMX  BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHIA:

- IHTEPAKTUBHBIE TEXHOJIOTUU;

- Pa3HOYPOBHEBBIE 3aJa41 U 3aaHMUS,

- cobeceroBaHue.

Jl7is OlleHKU 3HAHHM, YMEHUH, HABBIKOB M YPOBHS C(HOPMHUPOBAHHOCTU KOMIETEHIIMU T10
JUCLUIUIMHE TPENoAaBaTelb MOXET MPUMEHATh OaIbHO-PEUTUHIOBYIO CHUCTEMY KOHTPOJIS M
OILICHKY yCIIEBAEMOCTH CTYAECHTOB.

[lo utoram Tekymiel ycCHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHA OLEHKA II0
MIPOMEKYTOUHOM aTTeCTallui B COOTBETCTBHH 32 HaOpaHHBIMH 3a cemecTp Oamutamu. CTyneHTawm,
HaOpaBLIMM B XOJ€ TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH Mo aucuuiuinde oT 61 no 100 GamnoB u
BBITIOJTHUBIIIMM BCE OOsI3aTENIbHBIE BHUBI 3alUIAHUPOBAHHBIX YYEOHBIX 3aHATHUN, MO PEIICHUIO
npenojaBarens 0e3 MPOXOXKIEHHs MPOMEKYTOYHOH aTTeCTalliy BBICTABIIACTCS OICHKA B
COOTBETCTBUU CO LIKAJION OLICHKU PE3YJIbTATOB OCBOEHUS JUCLUIIIINHBI.

PesyabraT 00yuenuss cuurtaercsi cOpMHMPOBAHHBIM HA NMOBBILMIEHHOM YPOBHe, €CIIU
TEOPETUYECKOE COJECPKAHUE Kypca OCBOCHO MONHOCTHIO. [IpH ycTHBIX coOeceoBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, MOCIEI0BATENIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOIHO
CIpaBJsieTCss C 3ajJayaMH, BONPOCAMHM M JPYITMMH BHJAAMHU 3a/laHHM, HCIOJIb3yeT B OTBETE
JOTIONTHUTENbHBIA MaTepuan. Bee mpenycMoTpeHHble paboueld yuyeOHOM mporpammon 3aJaHus
BBITIOJTHEHBl B COOTBETCTBMU C YCTAaHOBIEHHBIMH TpEeOOBaHUSMHU, CTYACHT CIOCOOEH
AQHAJIN3UPOBATh IOJIYYEHHBIE DPE3YyJIbTaThl, IMPOSIBISIET CAMOCTOATEIBHOCTh INPU BBITOJIHEHUU
3aJlaHuH.

PesyabraTr 00ydyeHusi cuuraercsi cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €CliU
TEOPETUYECKOE COJIep’KaHNe Kypca OCBOEHO MOJHOCThIO. [IpH yCcTHBIX coOeceJOBaHUAX CTYACHT
MOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3jlaraeT y4eOHbI MaTepuai; CHpaBIseTCs ¢
3a/layaMH, BOTPOCAMHM W JIPYTMMH BUJAMH 3aJlaHuM, TpeOyIOIIUX NPUMEHEHHs] 3HAHUN; BCE
MpPEeAYyCMOTPEHHBIE paboueld y4eOHOW MporpaMMol 3aJaHUsl BBITOJHEHBI B COOTBETCTBUHU C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOEH aHAIM3HPOBAThH MONYYECHHBIE PE3YNbTATHI;
MPOSIBIISIET CAMOCTOATEIBLHOCTD IIPH BBIIIOJHEHUH 33/1aHUN

Pe3yabTaT 00yuyenus cunraercss HeC()OPMUPOBAHHBIM, €CJIM CTYJICHT IPU BBITOJTHEHUHN
3aJaHUil He JEeMOHCTPHpYET 3HaHMW y4eOHOro marepuaia, JOMYCKaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBIMIOJIHAET 3a/laHusi, HE JEMOHCTPHUPYET HEOOXOAUWMBIX YMEHH,
KaueCTBO BBIMOJTHEHHBIX 3aJ]JaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPeOOBaHUSIM, KAUE€CTBO UX
BBITIOJTHEHUSI OILIEHEHO YMCJIOM OajuloB HMXKE TPEX IO OLEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.
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10.2.MeToauyeckue yKa3aHusi AJsl 3aHATHI JEKIIHOHHOTO THIA

JIeKIMOHHBIN KypC IPEANoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IulaHa. B Xo/e JTeKIMOHHBIX 3aHATUN PaCKPBIBAIOTCS 0a30BbIE€ BOIPOCHI B paMKax
KXo Tembl aucuumuiuHel (Tabnuna 4) . O003HAYarOTCS KIIIOYEBBIE aCHEKThl TEM, a TaKXKe
JIeNaloTCs aKIEHThl Ha HamOoJiee CIIOXKHBIE M BaXKHBIC MOJIOKEHHUS H3y4aeMoro marepuara.
Matepuanbl JIEKIUIl SIBISIOTCS OMOPHOM OCHOBOW Ui MOATOTOBKH OOy4aroummxcs K
MPAKTUYECKUM 3aHSITHSM / JIA0OpAaTOPHBIM pabOoTaM U BBIMOJTHCHHS 33/laHUi CaMOCTOSITEIILHOM
paboThl, a TaKKe K MEpONPHUATUSAM TEKYILIEro KOHTPOJS YCHEBAEMOCTH U IPOMEKYTOUHOM
aTTECTAIlMU O IUCLIUILIMHE.

B Xxozme JNEKUMOHHBIX 3aHATHA  PEKOMEHIYEeTCS BECTH KOHCIEKTHPOBAHHE Y4eOHOTO

MaTepuaia.

10.3. Meroauyeckne YKa3aHUsi MO OCBOEHHMIO JUCHMIUIMHBI Ha J1a00paTOPHBIX
padorax
[ToaroToBKy K Kax10i 1abopaTopHON paboTe CTYAEHT AOJDKEH HauaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATUS, KOTOPBIM OTpaXkaeT CoAepkKaHHUe NpPeIoKeHHON TeMbl. Kaxias BbIIOJIHEHHAs
pabota ¢ 0()OpMIIEHHBIM OTYETOM U TIOMJICKHUT 3AIIUTE Y MPETIOAABATEIIS.
[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT YyUUTHIBACTCS CIEAYIOLIee:
— Ka4yecTBO BBINOJHEHUS HKCHEPUMEHTAIBHO-TIPAKTHUECKOW YacTh pabdOThl M CTENEHb
COOTBETCTBUS PE3Yy/IbTaTOB PAOOTHI 33JaHHBIM TPEOOBAHUSIM;
— KayecTBO 0opMIIEHHs OTYeTa 110 padoTe;
— Ka4ecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PaOOTHI.
1. Meronuyeckne yka3aHus K J1aOOpaTOpPHBIM paboTaM MpeACTaBIeHBI B y4eOHOM MOCOOMU:
Jleymnn, M.O. JlaGopaTopHbIil NMpakTHUKyM MO METOJaM MaTeMaTHYeCKOro MOJEIMPOBAHUS:
yaebnoe nocodue (I'pucd) - H.Hosropox, 2007. — 122c.
2. Jleymmmn M.O. MatemaTtuueckoe MOJEIMPOBAHUE IPOLECCOB U OOBEKTOB [DIEKTPOHHBIE
TekcToBble naHHble]: [Ipaktukym: yue6. mocodue / M.O. Jleymmn, M.A. T'eiiko; HI'TY um.P.E.
Anexceea; [Tox o6mr. pea. U.O. Jleymuna. - H.Hosropoa: [U3n-so HI'TVY], 2020. - 94 c.

10.4. Meroanyeckue YyKa3aHUsI [0 OCBOGHHI0 [IMCUMIIMHBI HA HNPAKTHYECKUX
3aHATHAX

[IpakTudeckre  3aHITUS  TPEACTABISAIOT  COOOW  AETanu3aluio  JIGKIIMOHHOTO
TEOPETUYECKOTO MaTepHuasia, MPOBOJATCS B IIENAX 3aKpeIUIeHHs Kypca M OXBAaTBIBAIOT BCE
OCHOBHBIE pazfenbl. OCHOBHOW (hOpMOM TpPOBEACHHUS CEMUHAPOB M TMPAKTUYECKUX 3aHATHIA
SBIISIETCSA O00CYXJIeHUe Hamboyiee MPOOIEMHBIX U CIIOKHBIX BOIPOCOB IO OT/ACIBHBIM TEMaM, a
TakKe pelieHue 3a/1a4 1 pa30op MpUMEpOB U CUTYyaIlui B ayAUTOPHBIX YCIOBHUSX.

[TpakTryeckue 3aHATHS 00YJaIONINXCSl 00ECTIeYHBAIOT:

- MPOBEPKY M YTOUHEHUE 3HAHUH, MOJYYSHHBIX Ha JICKIIHSIX;

- TOJyYe€HWE YMEHUW W HaBBIKOB COCTABJIEHUS JIOKJAJOB M COOOIIECHMM, OOCYXICHUS
BOMPOCOB 10 Y4eOHOMY MaTepHuany JUCITUILINHBI,

- TOJIBEZICHNE UTOTOB 3aHITHI COTJIACHO TEXHOJIOTMYECKON KapTe AUCIUILINHBIL.

Metoauyeckne ykazaHWs K TMPAKTUYECKUM 3aHATHSAM TPEACTaBICHbl B  y4eOHO-
METOMYECKOM ITOCOOHH:

MopenupoBaHue mpoueccoB U 00bekToB. [loAroToBka K pemeHuro 3ajgad: yued.- MeTo/.
nmocoOue JJisi CTYACHTOB BBICIINX yU4eOHBIX 3aBEJICHUN, 00yJaromuxcs no HampasiaeHuto 22.03.02
«Metamnyprusi», 15.03.01 «Mammnoctpoenue» / HI'TY wum. P.E. AnekceeBa; coct: W.O.
Jleymmn, M.A. T'eiiko, O.W. Yebepsik. — Huxuuit Hoeropon, 2018. — 48c.

10.5. MeToanueckue yKa3aHusl 0 CAMOCTOSITeIbHOI padoTe 00yJaromuxcst
CaMocTtosiTenpbHast paboTa oOecrmeynBaeT MOATOTOBKY OOYYaOIIErocs K ayauTOPHBIM
3aHATUSAM M MEPONPHUATHIM TEKYHIEro KOHTPOJIS M MPOMEKYTOUYHOM aTTECTAllMH MO U3y4aeMoOu
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JUCHUIUIMHE. Pe3ynbTaThl 3TOM MOATOTOBKU MPOSBISIIOTCS B aKTUBHOCTH OOYyYaromIerocs Ha
3aHATUAX M B KAyeCTBE BBIMOJHEHHBIX MPAKTHUYECKUX 3aJaHUil U JIpyrux (opM TEeKyIIero
KOHTPOJISL.

[Ipu BBIMONHEHUH 3aJaHUN UIS CAMOCTOATEIBHOW pabOThl peKOoMeHAyeTcsl mpopaboTka
MaTepUaIOB JIEKUMU [0 KaXJOW MPONUIACHHOM TeMe, a TaKXKe H3YyYCHUE PEKOMEHIyeMOU
JUTEpaTyphl, MpesicTaBieHHON B Paznene 6.

B mpormecce camocTosITeNbHON pabOThl MPH HM3YYEHUHM AUCHUIUIUHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELHUATH3UPOBAHHBIX AyJUTOPHUSIX ISl CAaMOCTOSTEIbHONU PabOThI
(ykazano B Tabmume 11). B aymauropusx UMeeTCsl JOCTyNm uepe3 WHGOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHYIO ceTh «MHTEepHET» K 3JIEKTPOHHOUW MH(OPMAIOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekrporHoi oubnroreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJIC pACIoOJIaraloTcsi y4deOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBbI JUIsl CAMOCTOSATEIbHON PaOOTHI IPU U3YUYEHUU JUCLMUILIMHBL.

Jiia obyudaromuxcss 1o 3a04HOM (opme 0OydeHHs caMOCTOsITeNbHAs padoTa sBIseTCS
OCHOBHBIM BHJIOM Y4€OHOH IeATETbHOCTH.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJIA
OCBOEHMSA JUCHHUAIIJIMHBI

TunoBble KOHTPOJIbHBIE 3aJaHUsl WJIM HHble MaTepHaJibl, He00XOAMMBIEe /I OLEHKHU
3HAHMi, yMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

11.1.1. TunoBbIe 3a1aHUS K MPAKTHYECKUM 3aHATHAM

1. Ilepsuunas  mamemamuueckas  o0OpabOmMrKa  OAHHLIX  NPAMBIX — UBMEPEHUll X
IKCnepuUMeHmanvHou evloopku pasmepom n=I10 npu naoexcnocmu P=0,9 oana pezyromam no
UCNPABIIEHHOM) CpeOHeMy KeaopamuyHomy omkiaonenuto S=0,2 npu oyenke cpedHe20 3HAUEHUs
evibopku = 10,000. Moocno nu cuumamev OauHbIL pe3yibmam YO081emEoOpUmenrbHbIM, eciu
mpebyemas mo4HOCMb NPAMbBIX USMepeHuti X cocmasnsiem 5 %?

2. Ilpamvle u3zmepeHus HeEKOMOPOU XAPAKMEPUCTUKU MeXHUYECKo20 00beKkma oanu
pesyiomam a=72,353 0,026. Tpebyemcs npogecmu oKpyeleHue pe3yibmamad, 0Cmasue 6 Hem
MOJILKO 8epHble Yughpol, U onpeoerums adCOTOMHYI0 NOZPEUHOCIb NPUOTUNHCEHUS.

3. Ilposooumca mamemamuueckas o0b6pabomka pe3yIbmamo8 KOCEEHHbIX USMepeHUll
napamempa

m?n®

X=——,20e m=283£002; n=745+0,01; k=0,678+0,03 (M, n, kK — npubnusxcennvie

N

yucna). Haiimu npedenvhvie abconiommyto u OMmHOCUMENbHYI0 NOZPEUHOCMU Pe3Ylbmamos.

4. Useecmna mabauya 3nauvenuni Qynxyuu oOHOU nepemeHnol 6 9 mouxax. 3anucamo
Mamemamuyeckyro NOCMAHOBKY 3a0a4u AnNpOKCUMAYUU 3A0AHHOU 3A8UCUMOCMU U3 VCIO08US
co6nadeHus 3HaveHull UCXO0OHOU U annpoxcumupyroweti yukyutl 6 1-i, 4-u u 8- moukax.

5. Uzsecmna mabauya 3Havenuul QyHKyuu OOHOU nepemeHHOU 6 6 moukax. 3anucamo
mMamemamuyeckyro NOCMAHOBKY 3adauu OJisi JUHEUHOU U K8AOPAMUYHOU annpoKcuMayuu
3A0aHHOU  3A6UCUMOCMU MemoOoM Haumenvuux keaopamoe (MHK), m.e. nocmpoums
G opmanvHO-cCmamucmu4eckyro Mooeisb 8 8uoe ypasHeHus pecpeccuul.

6. Pewums xpaegyro 3aoauy Ol Npoyecca menjionepeHoca depe3 NpomsiCeHHYIO CMEHKY

monwuHol O, eciu Ha OOHOU U3 NOGEPXHOCHell CIeHKU noddepicusaemes memnepamypa 1,, a

Ha opyzou T, (T1 >T2). Koagpgpuyuenm mennonposoonocmu onsa mamepuana cmeHKU NpuHsIms

pasnvim A =const .
7. Ilposecmu oyenxy memnepamypHo2o nojs (pacnpeoeneHus memMnepamypovl no CeuyeHuio)
011 KAHALA, NONEpeyHoe cedeHue KOMmopo2o NpPeoCmagieHO HA cXeme, eClu HA GHYMpeHHell
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nosepxnocmu Kawaia noooepacusaemcs memnepamypa 1000 °C, na napysicHou nosepxnocmu

ceuenust memnepamypa paena () °C.

8. Cocmasums pyHKkyuoHanrbHylo Mooensb (3anucams MamemamuiecKyro nOCMAaHoseKy) OJis
3a0aqu menionpPOBOOHOCIU HEOZPAHUYEHHOU NIOCKOU cmeHKy moawunou L npu cmayuonaprnom
peodicume 8 oOHomepHom eapuanme. Ha nosepxnocmu Y =0 noooepacusaemcs nocmosHHas

memnepamypa Ti, a Ha nogepxnocmu Y=L, komwmaxkmupyloweii c 2azo6oi cpedou c

memnepamypotui T, =cCONnst, Odeicmeyem 3axon mennroomoayu Heomona. Kospguyuenm

Menioomoayu  uepes  2azo8yl0  cpedy  Q  NpuHAmMb  NOCMOAHHbIM.  Koagguyuenm

MeNniIonpoBOOHOCIU MAMEPUALA CMEeHKU A = const .
9. Ucnonv3ys memoo koueunvix pasnocmetl (MKP), peuiums 00HOMEpHYIO KpAesyio 3a0ayy
HeCMAayuoOHAapHoU  MenIONPOBOOHOCMU ~ NpU  3A0AHHBIX  YCIOBUAX — OOHO3ZHAYHOCHIU!

T(x,0)=3x(1—x)+0,12 (nauansnvie ycnosus);
T(O; 'c) = 2(1 + 0,06) ; T(O,6; ‘E) =0,84 (epanuunvie ycnosus).

Obnacmeb  cywjecmeosanust. MoOOenU 3a0aHd COOMBEMCMEECHHO UHMEPSALAMU aAP2YMEHMO8
Mmooenu: xe[O;O,G] u ’CE[O;0,0].]. Kosgppuyuenm memnepamyponposoonocmu npunsme a=1.

aAt 1
Coomnouwienue mexncoy wazamu cyumams U38eCMHbIM G = ==. lllaz apecymenma moodenu

(axf 6

no x npursime Ax =0]1.

10. @ynxkyuonanvuas meopemuueckas mooeib npoyecca umeem 6uo Yy = f(X): 5 —6x-3.
Tpebyemcsa natimu nyau mooenu ¢ nocpewnocmoio &< 0,001, eciu obracme cywecmeosanus
modenu X € [0+,

11. 3anucamv mamemamuueckyr0o nOCMAHOBKY 3a0auu pacuema MHO2OKOMHOHEHMHOLU
WUXMbL ¢ ONMUMU3AYUETE RO CIOUMOCTNU.

3 3
12. ®yuxkyuonanvnas mamemamuyeckas mooeab umeem 6ud I=X +Y  —3Xy u
cywjecmsyem Ha 6cell Yuci08o0u niockocmu. Tpebyemces npogecmu onmumuzayuro.

11.1.2. TunoBble 3a1aHust ISl J1Aa0OPATOPHBIX padoT
1. Ilepsuunas mamemamuuecxkas 06pabomra OAHHbIX
2. [Ipuembl 6mopuuHol Mamemamuieckol 00padbomxy OaHHbIX
3. Hccnedosanue mamemamuieckux mooenell Ha 0CHO8e YPAGHEHUN U CUCTeM
4. luppepenyuposarnue u unmezpupogarue 8 Uccie008aHUsxX Mamemamuyeckux mooeetl
5. Uccneoosanue mamemamuueckux mooenetll Ha 0CHoge OupgepenyuanrbHbixX ypasHeHul
6. Pewenue 3a0au onmumuzayuu Ha Mamemamuyeckux Mooeusix

11.1.3. TunoBbie BONpOCHI (3a1aHKs) AJIsl YCTHOT0 (IMCbMEHHOI'0) ONpoca
1. MogenupoBaHue: TIOHATHE, BHJIbI, OOBEKTHl, NPUMEPHI MPUMEHEHHUS] NpPHU PELICHUU
WHKEHEPHBIX 3a]1a4.
2. Maremarndeckoe onmucaHue TEXHUYESCKUX O6’I)€KTOBI IIOHATUC, BUABI, TPUMCPBIL.
3. AnamorupoBaHHe Kak OCOOBIA BUA MOJAETUpOBaHUs. [IpuMepbl MpUMEHEHHS ISl pPelieHUs
HWHXXCHCPHBIX 3a/1a4.
4. Mopdomnorndeckue MaTeMaTUYECKUE MOJICIH: BUIbI, TPUMEPHI, IPUMEHEHHUSI IJIs1 PEIICHUS UH-
JKEHEPHBIX 3a]1a4.
5. OyHKIMOHATBHBIE MATEMATUYECKUE MOJIENH: KJIaCCU(UKAIIHS, CTOCOOBI TOCTPOCHUS, IPUMEPHI
MPUMCHCHUA JJId PCIICHNA HHXKCHCPHBIX 3a1a4.
6. [IpuemMbl MaTEMaTHUYECKOTO MOJICTHPOBAHUS CIOKHBIX TEXHUYECKHX 00BEeKTOB. OCOOEHHOCTH
IIOCTAaHOBKH U PEIICHMS CONPSIKEHHBIX 3aaa4. [Ipumepst.
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11.1.4. TunoBkIe Kelic-3a7a9n

1. OGocHOBaTh BHIOOP KOHKPETHOTO BHAA MOJEIH I PEIICHUS WHXEHEPHOW 3amadd (110
YKa3aHHUIO NPEIN01aBaTesl)

2. IlpennoxxuThb palMOHAIBHBIM aNrOPUTM MaTeMaTHUYecKoW oO0pabOoTKHM  pe3ysbTaToB
HKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUN 00BbEKTa WU Tpolecca (10 yKa3aHHUIO MPEnoaaBaTes)

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUsI WJIH HHbIE MAaTePUHAJIbI, HEOOX0AUMbIE IJIsI
OLIEHKM 3HAHUI, YMeHMIi, HABHIKOB U (WJIH) ONBbITA B X0/J€ MPOMEKYTOYHOH ATTeCTAIUM 110
JUCLHUILINHE

dopma MPOBEICHUSA MPOMEKYTOUHOM ATTECTALMU IO IUCIUIUIMHE: SK3aMEH B YCTHO-
MUCbMEHHOU (hopMe MO SK3aMEHAIIMOHHBIM OMIIeTaM.

Ilepeyens BOonpocoB A5 NOATOTOBKH K 9K3aMeHY
1. MmxenepHble 3a1aun: Kiaccu(uKanus, 0COOCHHOCTH PUMEPhI TOCTAaHOBKH.
2. MopenupoBaHue: MOHATHE, BU/IbI, 00BEKTHI, IPUMEPHI IPUMEHEHUS P PEILICHUH
WH)KCHEPHBIX 3a/1a4.
3. Mopenb ¥ OpUTrHHAIL: IOHATHE, COOTHOILIEHUE, 0000IIEHHAs CXeMa MOJICIIMPOBAHUS, BUIbI
COOTBETCTBUS, 000OIIEHHBIN aITOPUTM MOJAEIUPOBAHUS.
4. ®u3nyeckoe MOJIeIUPOBAaHUE: CYIIHOCTh, BUbL. [logo01e kKak OCHOBa (pU3HUECKOTO
MOJICIIUPOBAHMSL, TPUMEPHI IPAKTHYECKOTO TPUMEHEHHUS.
5. N3omopdusMm, MoHOMOphU3M, aHaNOTUs. AHAJIOIMPOBAaHUE KaK 0COOBINA BUA MOJICIUPOBAHUS.
[Tpumepbl TprUMEHEHUs UT PeIIeHUs NH)KEHEPHBIX 3a/1a4.
6. MareMaTHuecKoe ONHUCaHNE TEXHUYECKUX OOBEKTOB: TOHATUE, BU/IbI, IPUMEPBHI.
7. MaTtemaTu4eckoe MOJICITUPOBAHNUE: TIOHATHE, COOTHOIIICHHE C MATEMAaTUYECKIM OTTHCAHUEM,
o01as kiaaccu(uKanus MaTeMaTHYeCKUX MOJIelieil, OCHOBHBIE 3a/1a4H, pellaeMble Ha
MaTeMaTHYECKUX MOJIEIISIX.
8. Mopdonornueckre MaTeMaTHYECKUE MOAEIIH: BUJIbl, IPUMEPBI, IPUMEHEHHUS AJIS peIIeHUs
WH)KCHEPHBIX 3a/1a4.
9. dyHKIMOHAIBHBIE MATEMaTHYECKHE MOJIENN: KiIacCU(UKaLUs, CTIOCOOBI TIOCTPOEHUS, TPUMEPHI
NPUMEHEHHS ISl PEIICHUs] MH)KEHEPHBIX 3a]1a4.
10. Kputepun orieHKH KadecTBa (yHKIIMOHUPOBAHUS O0BEKTA: MOHATHE, BU/Ibl, CIOCOOBI
MIOCTPOCHHUS, POJIb B CTPYKTYpE MaTEMaTHYECKOTO ONUCAHHsI O0BEKTa, TPUMEPHI.
11. Teoperndeckue GyHKIMOHATBHBIE MOAEIH: XapaKTEPUCTHKA, CIOCOOBI TOCTPOSHMSI, TUIIOBAst
CTPYKTYpa, IPUMEPHI TOCTAHOBKH 33]1a4.
12. OcHOBHBIE ypaBHEHHUsI MaTeMaTHUECKON (PU3UKU: IPOUCXOXKAECHUE, CYLTHOCTh, 001aCTh
NPUMEHEHHS, TIPUMEPHI YIIPOIICHHUS.
13. YcioBus 0AHO3HAYHOCTH: BU/IbI B MATEMAaTHUYECKOM MOJIEIMPOBAHUH, TOCTAHOBKE KPAEBBIX
3aj71a4 ¥ OMUCAHUS 00JIaCTH CYIIECTBOBAaHUS MOJIEIH.
14. OcHOBHBIE METO/IbI pEIIEHU 3a/1a4 HAa TEOPETHUECKUX MOJIENISAX: CYIIHOCTh, 001as
XapaKTEPUCTHKA, TPUMEHHUMOCTb.
15. Ilpuembl MaTeMaTUYECKOTO MOJECTUPOBAHUS CI0KHBIX TEXHUUECKUX 00BEKTOB.
Oco0eHHOCTH TOCTAHOBKU U PELLIEHUS CONPSHKEHHBIX 3a1a4. [Ipumepsl.
16. [TopsimoK 3amucH MaTeMaTHYECKOM MOCTaHOBKH KpaeBo 3ajjauu. XapaKTepuCcTUKa
AQHAJUTUYECKOTO METO/A €€ PEIICHHS.
17. MeToa KOHEUHBIX pa3HOCTEH: TUCKpETU3aIs 00JacTy CyIIeCTBOBAHUS MOJIENIH, KOHEYHO-
Pa3HOCTHBIE CXEMBI, UX BHJBI 1 OCHOBHBIC CBOHCTBA.
18. MeTo KOHEUHBIX pa3HOCTEH KaK OJIMH U3 YHCICHHBIX METO/IOB pEIleHHs 3a/1a4 Ha
TEOPETUIECKUX MOJEIISIX: €r0 HIes, AITOPUTM U OCOOSHHOCTH MPUMEHEHHS ISl pacTpeeTICHHBIX
U COCPEJOTOYEHHBIX MOJIETIEH.
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19. PenakcalluOHHBIN METOJ1 PEIICHHS KPAeBbIX 3a/1au: OCHOBA, UJIEs, aJITOPUTM, TPAHULIBI
MIPUMEHEHUS.

20. Metoap! ynpolieHusl HIOCTaHOBKY 3a7jaul B MaTEMaTHUYECKOM MOJEIUPOBAHUH.
OtHocutenbHbIN AU epeHnanbHbIN ONepaTop U ero NpUBeIeHUuEe K KpUTEpUAIbHON (opMe.
21. IMuTanMoOHHBIE MATEMATUYECKNUE MOJIENN: TTIOHATHUE, CIIOCOOBI TOCTPOECHUS, TPUMEHEHNUE IS
pELIeHUs] MHKEHEPHBIX 3a7a4, IpaHullbl IpuMeHeHus. Teopema KorenpHuKOBa.

22. AHATMTUKO-UMHUTALIMOHHBIC MATEMAaTHUICCKUE MOJICIIN: TTOHATHE, CIOCOOBI TOCTPOCHUS,
MIPUMEHEHHUS IS PEeLIEHUs] NHKEHEPHBIX 3a/1a4, TPaHULIbl IPpUMEHEHUs. MoienupoBanye Ha
OCHOBE TEOPHH CUCTEM.

23. IlocTpoenue MozeIei Ha OCHOBE TeopuH MoAo0usa. KOHCTaHThI, KpUTEpUH U YpaBHEHUS
no00usl.

24. TloctpoeHne Mojielie Ha OCHOBE TEOPUHU pa3MepHOCTE. Pa3MepHOCTb, ONpeaeIuTeIbHOE
YPaBHEHHUE U T - TEOpPEMA.

25. MaremaTtnueckasi 00pab0TKa SKCIIEpUMEHTANILHBIX JaHHBIX, €€ BU/IbI X Ha3HAYCHHUE.
CraTtucTuyeckuil aHanu3: AUCIIEPCUOHHBIN, KOPPEISLIMOHHBINA, PETPECCUOHHBIN.

26. IlepBuuHas maremMaTuyeckasi 00paboTKa SKCIIEpUMEHTANIbHBIX JAaHHBIX: HA3HAYEHHE, TOPSIOK
MIPOBEACHUS JIJIS MIPSMBIX U KOCBEHHBIX U3MEPEHUIA.

27. CTaTuCTHUYECKUE PACTIPEIEIICHHS CIIyYailHbIX BEJTUYMH: OCHOBHbBIE BU/JIbI, XaPAKTEPUCTUKH.
CrarucTruueckue XapakTepUCTUKH BEIOOPKU AKCIIEPUMEHTAIBHBIX JaHHbIX. [lonuron u
TUCTOTpaMMa pacipeieIeHUs JaHHbIX.

28. OCHOBHbIE NPUEMBI IEPBUYHON MaTeMaTHYECKON 00padOTKH SKCIIEPUMEHTAIIBHBIX JAHHBIX:
OIICHKAa UCTUHHBIX 3HAaYCHHH, HAJIe)KHOCTH, TIorpeiHocTeld. OunpTpanus JaHHBIX U 0OHAPYKEHHS
IIPOMaxoB.

29. Bropuunasi MaTemaTH4eckasi 00pad0oTKa SKCIIEpPUMEHTANBHBIX JaHHBIX: HA3HAYCHHE,
XapaKTepUCTHKA IPUEMOB. 3a1a4y CTIaKUBaHUsI 3aBUCUMOCTEN U YCTPAHEHUS TPEH IA.

30. UnTepnonsauus Kak METOJ MaTEMaTHYECKOTO TPOTHO3UPOBAHUS: CYILIHOCTh, IPEUMYILIECTBA U
Henocratku. Meroael Jlarpanxka, HeroToHa, CIUTaitHOB.

31. DKcTpanonsuusa Kak METO/l MaTeMAaTUYECKOTO MPOrHO3UPOBAHUS: CYIIHOCTh, IPEUMYIIECTBA
Y HEJI0CTAaTKH, MOPSJI0OK IPOBEACHHUSL.

32. Annpoxcumanys Kak IprueM BTOPUYHON MaTeMaTH4ecKoil 00pabOTKH SKCIIEpUMEHTAIBHBIX
JAHHBIX: 11eJIb, 33Ja4l, KPUTEPHUH U METO/IbI alllIPOKCUMALIUH.

33. MeTo/1 HAaMMEHBIIINX KBaJAPATOB: OCHOBHAS UJEs, IPUMEHEHUE AJI PELICHUS 3a/1aui
amnMpOKCUMAIINH, BHIBOJ] CUCTEMBI HOPMAIBHBIX YPAaBHEHUH I PA3IUUHBIX CITy4acB.

34. OcHOBHBIE CITOCOOBI OMPEIENICHUs YMIUPUIECKUX 3aBUCUMOCTEN: TpaduvecKuii,
BBIPABHUBAHMS, METO]] HAMMEHBIIIUX KBaIPAaTOB, METO]T HEOTIPEIeTIEHHBIX Kod(purmenton. Maes
Y yCIIOBUS IPUMEHEHHS.

35.PerpeccroHHbBIN U KOPPESAIIMOHHBIN aHAIN3 JaHHBIX B cpene nakera MathCAD.

36. Pemenue 3a1a4 ONTUMHU3ALUM HA MAaTEMAaTUYECKUX MOJEIIAX: CYIIHOCTh, PEKOMEHyEeMbIi
anroput™. Knaccuduxanust METo10B ONTUMU3ALIMHY, €€ B UJIBI.

37. Knaccuyeckas TpaHCIIOPTHAs 3a7ja4a ONTUMHU3AIMH: CYIIHOCTh, MaTeMaTUYEeCKasi IOCTaHOBKa,
MpPaKTHYECKasi 3HAUMMOCTb, CIOCOOBI PEILICHUS.

38. Pemenue 3a1a4 0THOMEPHOI 1 MHOIOMEPHOW 6€3yCIOBHON ONTUMH3ALIHH.

39. Pemenue 3a1a4 MHOTOMEPHON YCJIIOBHOM ONTUMU3AIMN. MeTO1 HeonpeIeIeHHbIX
MHokuTenei Jlarpanxka. [lorck HanOONMBIIIETO U HAUMEHBIIIETO 3HAYSHUN KPUTEPHs
ONTUMM3AIMH B 00JIACTH CYILIECTBOBAHUS MOJIEIIH.

40. ITporHo3upoBaHuE CTOMKOCTH U HAJIEKHOCTHU TEXHUUECKUX 00BEKTOB BEPOSTHOCTHBIMU
MeTtonamu. Kpurepuu BpiOopa 3akoHa pacpeeieHus CydailHOH BETUUNHBL.

41. OcHOBHBIE TPUEMBI PELICHUSI MHKEHEPHBIX 33]1a4 B YCIOBUAX HEONPEIEeIEHHOCTH. THIIbI
Heonpenenennocren. [Ipunuun [Tapero. TexHuka pemeHus 3a1a4 METOAaMHA MaTEMAaTHYECKON
TEOpUU UTP.

42. ITorpenrHoCTH B TPUOIMIKEHHBIX BHIYUCICHHUSIX: OCHOBHBIE BUJIBI U CITOCOOBI OIICHKH.
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43. OcHOBHBIE MOHATHUS TEOPUHU YKCeI: ITUdpa, YUCIIo, 3Havamas uudpa, BepHas 1udpa,
JECATUYHOE pa3JI0KeHUe NPUOIMKEHHOr0 yncia. CBsA3b OTHOCUTEIBHOW MOIPEIIHOCTH
npUOJIMKEHUS C KOJTMYECTBOM BEPHBIX HU(P B IPUOIMKEHHOM YHCIIE.

44. OcHoBHas ¥ o0paTHas 3a7a4il TEOPUH NorpenHocTel. [IpakTuueckue npaBuiia MacCOBBIX
npUOJIMKEHHBIX BeIYUCICHUN. OTpeienenue npenesbHbIX MOrPeIHOCTel MPHOIMKEHHBIX
BBIYMCIICHUM.

45. VccnenoBanne MareMaTHYECKHX MOJIeNieil Ha OCHOBE alireOpanyecKiX YpaBHEHHUH U CHCTEM.
[Tonck KOpHEelH aHATUTUYECKUMU, YUCICHHBIM U Ipa)MueCKUM METOJIaMH.

46. HccrnenoBanre MaTeMaTHUYECKUX MOJIEIEH Ha OCHOBE aJIr€OpandyecKuX ypaBHEHUU U CUCTEM.
Onpeznenenue yncina KOpHEH U rpaHuLl 001aCcTH UX CYLLIECTBOBaHUS 0€3 pelleHNs ypaBHEHHUS.
47. MuddepeHnnpoBanre 1 HHTETPUPOBAHKUE B UCCIICTOBAHUSIX MaTEMATHUECKUX MOJIEIICH.
OcHOBHBIE IIpUEMBbI TAOIUYHOTO U rpadudeckoro 1udphepeHuupoBaHus U UHTEIPUPOBAHHUS.
48.VccnenoBanre MaTeMaTHUECKUX MOJIENIeH Ha OCHOBE OOBIKHOBEHHBIX UG epeHIINaTbHBIX
YPaBHEHMI: XapaKTEepPUCTUKA OCHOBHBIX METOJIOB U IIPUEMOB.

49. OcHOBHBIE METO/BI PELLIEHUS CUCTEM JIMHEWHBIX YPaBHEHUN. 3HaUEHUE Ul PELLICHUS 3a1a4
JMHEHHOr0 IPOrpaMMHUPOBAHMUSL.

50. UccnenoBanne MaTeMaTHIECKUX MOJIENel Ha OCHOBE MU (epeHIINaIbHBIX YPaBHEHHH B
YaCTHBIX TPOU3BO/IHBIX: XapAKTEPUCTUKA OCHOBHBIX IIPUEMOB.
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PELIEH3USI
Ha pado4yro nporpamMmy M CHUILINHBI «MoaeJpoBaHue NMPOLECCOB U 00bEKTOBY
OII BO no nanpasaenuto 22.03.02 «Memannypeusy,
npopuiab «IIpou3BoaCTBO M COBIT METAJLIONPOAY KM K
(kBaqupukanus BbINYCKHHKA — 0aKaJIaBp)

XapueBbiM Pycmanom Muxaitnosudem, riaBHsiM Metamutyprom AO ITKO «TermnooOMeHHUK
(anmee MO TEKCTy PELEH3EHT), MpOBeIeHA peleH3us pabouyell TporpaMMbl TUCIUILUIMHBI
«Mopaenupoanue npoineccoB U 00bekToB» OIl BO no nanpasnenuto 22.03.02 «Memannypeusy,
npoghunv  «llpouzsoocmeo u covim memanionpodykyuuy (OakagaBpuar) pa3pabOTaHHOW B
OI'bOY BO «HwuxkeropoJickuil rocyiaapCcTBEHHBIM TEXHUYECKUM YyHuUBepcureT umeHu P.E.
AnekceeBa», Ha Kadenpe «MeTauryprudeckue TEXHOJIOTUU U 00OpynoBaHUE» (pa3paboTyuK —
Jleymn M1.0., 3aBexyromuii kadeapoi, 1.1.H., mpodeccop).

PaccmoTpeB mpencTaBieHHbIC HA PELICH3UI0 MaTepuaibl, PELIEH3EHT MPUILET K CISAYIOIINM
BBIBOJIAM:!

[Iporpamma coomsemcmsyem _tpeboBanusim DPI'OC BO mno nampanenuto 22.03.02
«Memannypeus». IlporpamMmma codepoicum BCe OCHOBHBIE paslelbl, COOmeemcmeyem
TpeOOBaHUSM K HOPMAaTUBHO-METOAMYECKUM JaokyMmeHTaMm. I[IpencraBiennass B Ilporpamme
akmyanvHocms yueOHOUW aucuuiuiuHbel B pamkax peanuzanuu OIIOII BO wue nodnesxcum
COMHeHUI0 — MTUCIMILIMHA OTHOCUTCS K BapUaTUBHOW YacTu yyeOHoro nukia — bl.

[IpencraBnennsie B IlporpamMmme wuenuw AUCUMILTUHBI coomeemcmeyom TPeOOBaHUAM
OI'OCBO nanpasnenus 22.03.02 «Memannypaus».

B cootBerctBum ¢ IIporpammoii 3a qucuiuinHoil «MojenupoBaHue MpoIeccoB U 0ObEKTOBY
3aKperiecHa Komnemenyus IIK-2. JlucuummHa W npencTaBieHHas [Iporpamma crnocobwbl
peanu3oeams €€ B 00bIBICHHBIX TPEOOBAHMSIX.

Pezynomamur 00yuenusn, npencrasineHHble B [Iporpamme B KaTeropusx 3HaTh, YMETb,
BIQJIETh coomeemcmeyom crneuuuke u COACPNKAHUIO AUCHUIUIMHBL U QeMOHCHPUDPVIOM
B03MOHCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

O61mas Tpya0EMKOCTh AUCHMILTUHBI «MOAeTMpOBaHNE MTPOLIECCOB U 0OBEKTOB) COCTABIISIET 4
3auéTHble eAuHULbI (144 yaca). IHpopMmalus o B3aMMOCBA3M U3y4aeMbIX AUCLHUILIIMH U BOIIPOCaM
WCKITIOYCHHS] JTyOMUPOBAaHUS B COJCPKAHUM AUCHUIUIMH coomegemcmeyem JeUCTBUTEILHOCTH.
Hucnumimbna «MojenupoBaHue TPOLECCOB U OOBEKTOB» B3aUMOCBSI3aHA C  JIPYTUMU
mucuumuinHamu OITIOIT BO u YueOnoro miana nmo HampasieHuto 22.03.02 «Memannypeus» n
BO3MOXXHOCTb 1yOJIMPOBaHUs B COJIEP/KaHUU OTCYTCTBYET.

[TpencraBnennas [Iporpamma npenmnonaraeT UCIOJIb30BaHIUE COBPEMEHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH, HCIIOJIb3yeMble MpPH pealu3alui pa3IudHbIX BHJIOB Yy4eOHOH paboTbl. DopMbl
00pa3oBaTeNbHbBIX TEXHOJIOTHI_coomeemcmayom crienu(uke TUCIUTUIAHEIL.

[Tporpamma qucuminHel «MoJienpoBaHue IPOLECCOB U 0OBEKTOB)» MPEANOIAaraeT He MeHee
20% 3aHATHI B UHTEPAKTUBHOU (hopMme.

Bunpl, conepkanue u TpyA0EMKOCTb CAMOCTOSITEILHOM pabOThI CTY/I€HTOB, MPE/ICTaBICHHbIE
B [Iporpamme, coomsemcmeayrom TpedOBaHUSM K MOJATOTOBKE BBIMTYCKHUKOB, COJIEPKALIUMCS BO
®I'OC BO nanpasnenus 22.03.02 «Memannypeus».

[IpencraBiennpie U onucanHbie B [Iporpamme GhopMbl mekyujeii ONEHKU 3HAHHUM (YCTHBINA U
MUCBbMEHHBIA OMPOC, pelIeHne Keic-3a1a4 u Jp.), coomsemcmayom crienuPuKe AUCUUTIINHBI U
TpeOOBAaHUSAM K BBITYCKHUKAM.

dopmMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHMM CTYJIEHTOB, IpeaycMoTpeHHas lIporpammoit, —
9K3aMEH, 4TO coomeemcmeyeni CTaTyCcy IWCLUUIUIMHBI, KaK JUCLUIUIMHBI BapuUaTUBHOM 4YacTH
yaeOnoro nukina — b1 ®I'OC BO nanpasnenust 22.03.02 «Memannypeusi».

Hopwmbl onenku 3HaHuii, npezacraBieHHble B Ilporpamme, coomeemcmeyiom — crienuduke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

Y4eOHO-MeTon4Yeckoe oOecrieueHre TUCIUILIMHBI IPEICTABIEHO: OCHOBHOM JIUTEpaTypoi —
3 wucrounwka (0Oa3oBble Yy4YEOHWKH), JOMOJHHUTENBbHOW smTepaTypoii — 10 HamMeHOBaHWH,
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NEPUOANYESCKUMHU U3IaHUSMU — 7, HCTOYHUKOB CO CCBUIKOW Ha 3JIEKTPOHHBIE pecypchl, UHTepHeT-
pecypcbt — 17 u coomsemcmseyem TpeboBanusim @OI'OCBO wnanpaenenus 22.03.02
«Memannypeusy.

MartepuanbHo-TeXHUYeCKOoe  oOecreueHne JAMCHUIUIMHBI  COOTBETCTBYET — crenuduxe
JUCIUTUINHBL  «MOJIeTMPOBAaHUE TIPOIECCOB M OOBEKTOB» M OOCCIICUMBACT HCIOJIB30BAHUC
COBpPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIIE MHTEPAKTUBHBIX METOJOB 00YUECHHUS.

MeTtonudeckue peKOMEHAINH CTYACHTaM M METOJUYECKHIE PEKOMEHIAINH TPEIo1aBaTesIM
[0 OpraHu3aluy OOy4eHHs MO AUCHMIUIMHE JAl0T MpeAcTaBlieHHe O crenuduke oO0ydeHHs MO
quciuminHe «MoIeTupoBaHUE MPOIIECCOB U OOBEKTOBY.

OBIIUE BbIBObI
Ha ocHoBanuu mnpoBENECHHOW pELEH3MM MOXKHO CJIeNaTh 3aKJIIOUEeHHE, 4YTO XapakTep,
CTPYKTypa M CoJiep>KaHue pabodeil mporpaMMbl JUCIHUIUIMHBL «MOJETUPOBaHUE IMPOIECCOB H
o6bekToB» OITOIT BO no nanpasnenuto 22.03.02 «Memannypeusy, npogunv «llpouzsoocmeo u

covim  memannonpooykyuuy (KBanupuKanus BBITYCKHUKAa — OakamaBp), paspaboTaHHas
JleymuHbeiM HUropem OneroBuuem, 3aBeAylOImMUM Kadeapod, I.T.H., mpodeccopom,
cootBercTBYeT TpeboBanusiMm ®I'OC BO, coBpeMeHHbIM TpeOOBaHUSAM SKOHOMMKH, PhIHKA TPyAa
Y TIO3BOJIUT IpU €€ peain3aliy yCIeUHO 00ecneuynTh (OPMUPOBAHUE 3asBJICHHOW KOMIETEHIIUH.

Peuenzenrt:

Xapues P.M., rnasnsiit Mmetarmurypr AO I1IKO «TenmooOMeHHHK

«20» stBaps 2025 T.
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