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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue oo6pa3oBare/ibHOl nporpammsl: LludgpoBusanus B TenjioBoii U BO300HOB/IsIeMOi JHepreTUKe
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
HHAYCTPHUS 4.0 B TEIIVIOBOU DHEPT'ETUKE

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHHKAMH 00pa30BaTeIbHbIX OTHOIIEHMIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.06.12
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 8 cemecTp - 6;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 216 yacoB

TUIAHY:
Jlekuuu 8 cemecTp - 28 yaca;
IIpakTHyeckue 3aHATHSA 8 cemecTp - 28 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanum 8 cemecTp - 16 yacos;
CamocrosiTesibHasi padoTa 8 cemecTp - 139,2 yaca;

B ToM uncJiie Ha KII/KP 8 cemecTtp - 33,7 yaca;
WHas koHTaKkTHasi padoTa 8 cemecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBaHue
I'padpuueckas padora (uepTex)
Otuer
IIpome:kyTouHast aTTeCTAIINS:

3amura KypcoBoro npoekra | 8 cemecrp - 0,3 yaca;

IK3aMeH 8 cemecTp - 0,5 yaca;

Bcero - 0,8 yaca

Mocksa 2026



NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, NonuH HO.B.
[IpenomaBaTelib [T — Redbbb65c-LiulinYV-8577cddd IO.B. JIrvoaun
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens L Gnaneren 01K0B B.0.
O6pa3OBaTeJILHOI/I [IporpaMMabI * Mal WaeHTudrKaTop Rd91184b2-OchkovVF-1531e2ff B@ OqKOB
MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
o o Ceefenua o Bragensue L3N M3aKn
3aBez[ylogmn BBIITYCKAarOIICH (L Bnageney Wauknx FO.B.
kadeapoii * Mol ¢ Vaewnbwarop | R6Ca75bBe-ShatskIkNYV-T045712 10.B. lankux




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

IHeabr oCBOEHHS AUCHUNJINHBI

OcBoeHHE OCHOBHBIX MPHUHIIMIIOB pa3pabOTKH Mojesei

IPOTOTHUIIOB TETJIOOOMEHHBIX YCTPOICTB HA MPUMEPE CUCTEM OXJIAXKACHUS JICKTPOHHON anmapaTypbl B
00BEKTax TEeIMJIOBOM M BO30OHOBISIEMOl SHEPreTUKU C TMPUMEHEHHEM TPEXMEPHOro LH(PPOBOro
MOJIETIUPOBAHUS, AJIUTUBHBIX TEXHOJOTUN U COBPEMEHHOI'O U3MEPUTEIBLHOIO 000PYJOBAHMUSL. .

3agauu AMCHMIIINHBI

- (hopMupoOBaHHE TOHUMAHUS KIFOYEBBIX UPPOBBIX TexHomoruit Ungycrpuu 4.0;
- IPUOOPETEHNUS HABBIKOB UCIIOJIb30BaHUS TEXHOJIOIMH KOMIIbIOTEPHOI'O MOAEIUPOBAHUS B
CUCTEMax aBTOMaTu3upoBaHHOro npoekrupoBanus (CAIIP) g co3ganus TpeXMEpPHBIX MOJENIEH

TEII000MEHHBIX YCTPONCTB;

- U3y4eHHe OCHOB aJIMTUBHOTO IpOIecca MPOU3BOJICTBA C YIETOM BCEX €r0 0COOEHHOCTEHH;

- OCBOCHHME TEXHUKU COBPEMEHHOI0 (PM3NYECKOI0 SKCIIEPUMEHTA, IPUOOPETEHNE HABBIKOB
paboThl ¢ COBPEMEHHBIMM CPEICTBAMU U3MEPEHUH U HAyYHOM arnaparypoi;

- IIOJIyYE€HHE HaBBIKOB HCIIOJIb30BaHMsI CPEACTB KOMIIBIOTEPHOU TEXHUKHU U ITPOTPAMMHOI0
obecrneveHus Mpy pacderax u 00padOTKe IKCIIEPUMEHTAIBHBIX JTaHHBIX.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TJOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

T1IK-4 CriocobHOCTE
MPUHUMAThH yYaCTHE B
MaTEMaTHYECKOM U
KOMITBIOTEPHOM
MOJICJIMPOBAHUU B
TEIJIOBOM U
BO300HOBJISIEMO
SHEPreTHKE

N 1-4nk-4 Ucnonb3yeT B
npodeccuoHanbHOMI
JEeSITETLHOCTH METO/IbI
MOJIETTUPOBAHUS COCTOSIHUS U
paboThl OOBEKTOB TEIJIOBOU U
BO300HOBIISIEMON SHEPTETHKU

3HATH:
- OCHOBHBIE KJIIOYEBBIE TEXHOJIOTUH
Nunycrpun 4.0;

- TexHoMOTUM aAIUTUBHOTO MPOU3BOJICTBA
M €70 0COOEHHOCTEH.

YMETh:
- Co3/1aBath TpeXMEPHbIE MOJENN
TEIIO0OMEHHBIX YCTPOUCTB B CUCTEMAX
ABTOMATU3HUPOBAHHOI'O ITPOCKTUPOBAHUA
(CAIIP);

- HpOBOI[I/ITI) HCIIBITAHUS TEIIOOOMEHHBIX
YCTPOMCTB JUIsl OXJTAXKACHUS dJICKTPOHHOM
armaparypsl.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHOHaIbHOM  00pa3oBaTeIbHOM MporpaMme
[{udpoBuzarus B TEIIOBOI 1 Bo300HOBIsIeMoi sHepreTrke (nanee — OIIOIT), nampaBiieHUs: TOATOTOBKH

13.03.01
OakanaBpuar.

Tenn O3HEPIreTUKa MW TCIIJIOTCXHHUKA,

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

YpOBEHb 00pa30BaHUS:

BBICIIICE 00OpazoBaHHE -

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

Pasnensr/TeMsl

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

m
o 5| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue B kypc 12 8 4 - 2 - - - - - 6 - Camocmoamenvnoe uzyuenue
Wunyctpus 4.0 B meopemuuecko20 mamepuana: Visyuenue
TEIJIOBOW SHEPTeTHKE JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
11 OCHOBHBIC MOHATHSA 12 4 - 2 - - - - - 6 - "Beenenue B kypc Unayctpus 4.0 B TeruoBoit
Wunyctpus 4.0. sHepreTuke"
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 12-23
[2], cTp. 6-28
2 3]] MmoaempoBaHue 36 8 - 8 - - - - - 20 - Iloozomoeka pacuemuo-zpadpuueckozo
MPOTOTHUIIA 3adanua: B pamkax pacyeTHO-TpadHIECKOTO
TETIO0OMEHHOTO 3a7aHus BeIonHsAeTcs 3/1 MoaenupoBaHne
yCTPOWCTBA n3zaenus. s BBINOTHEHUs 3aJaHuUsl
2.1 OCHOBBI PabOTHI 14 4 - 2 - - - - - 8 - BBITTOJTHSIOTCS TIPEeIBAPUTENIBHBIE PACUETHI
CHCTEM OXJIXKACHUS OCHOBHBIX NIOKa3aTesel. 3aJJaHue BBIOJIHSIETCS
ANIEKTPOHHOI MHIIMBHYaJIbHO 110 BapUAHTaM.
anmaparypsl B Camocmoamenvroe usyueHue
00BbeKTax TEIIOBOM meopemuyuecko20 mamepuana: Mzyuenue
JHEPIeTHKE. JIOTIOJHUTEIBLHOTO MaTepuana o paszaeny "3 /]
2.2 IIpoexTupoBanue u 3] 22 4 - 6 - - - - - 12 - MOJICITUPOBAHIE MPOTOTHIIA TEITIOOOMEHHOTO
MOJEIUPOBAaHUE ycTpoiicTBa"
MIPOTOTHUIIA H3yuenue mamepuanoe 1umepamypHobix
UCIOYHUKOG:
[3], cTp. 35-88
[4], rn.6, cTp.1-18
[5], ctp. 1-64
3 AJUTHBHBIC 34 6 - 8 - - - - - 20 - Camocmosamenvroe usyuenue

TCXHOJIOTHH B

meopemuuecKoz2o mamepuaia. I/I3y11eHI/1e

4




TEIJIOBOM OHCPI'CTUKE

JONOJIHUTCIIBHOTO MaT€puasia 1o pasaciy

3.1 | [puniune padotsr 31 16 4 4 - - 8 - "AIIUTUBHBIE TEXHOJIOTUU B TEILIOBOM
TI€YaTH. sHepreTuke"
3.2 | OnTumwu3anys v rnevath 18 2 4 - - 12 - H3yuenue mamepuanoe 1umepamypHslx
udposoit 31 Mmomenu UCMOYHUKOB:
HPOTOTHIIA [6], cTp. 28-81
[7], cTp. 8-24
4 TectupoBanue 46 10 10 - - 26 - Iloozomoeka k nabopamopmnoit pabome: Jns
MPOTOTHIIA BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
TEIUI00OMEHHOTO HEOO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
yCTpOHCTBa 3a71a4M BBITIOJIHEHHMS J1Ta0OpaTOpHOil paboThI, a
4.1 [Iposenenue 24 6 6 - - 12 - TaK K€ U3yYUTh BOIIPOCHI BAPHAHTOB
UCIIBITAaHUH MPOTOTHIIA 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
4.2 O0paboTka u aHaIm3 22 4 4 - - 14 - paszzaene "TecTupoBaHue MPOTOTUIIA
SKCHEPUMEHTAIbHBIX TEIUI00OMEHHOI0 yCTpoiicTBa" MaTepuany.
JIAHHBIX. Ilposedenue sxcnepumenma: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JIns mpoBeieHusI CCIIeIOBaHIS IPUMEHSICTCS
cienyromiee 000pyIOBaHHUE:
DKCIIepUMEHTAIBHBIN CTEHIT TIO OTIPEICIICHIIO
TeNernepearouX XapakKTepICTHK PeOPUCTHIX
panuaropoB oxiaxaeHus. HdppakpacHas
Kamepa JJisl OTIpeJIeNIeHNs] TEMIIEPATYPBbI
TEIUI00OMEHHOM TOBEPXHOCTH.
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: 3ydenne
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"TecTHpoBaHHE TPOTOTHIIA TEIUIOOOMEHHOTO
ycTpoiicra"
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:
[8], ctp. 480-499
[9], ro. 3
[10], cTp.129-180
Dk3ameH 36.0 - - - 0.5 - 335
Kypcogoit npoext (KIT) | 52.0 - - 14 0.3 33.7 -
Bcero 3a cemectp 216.0 28 28 14 0.8 105.7 335
Hroro 3a cemecTp 216.0 28 28 16 0.8 139.2




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue 6 xypc Uuoyvempus 4.0 6 mennosou suepzemuke

1.1. OcunoBuble nonstus Muayctpus 4.0.
Crpykrypa kypca. Texuomoruum «Humyctpum 4.0». Ludposbie aBoitHuku. TexHoIOTHH
aJIMTUBHBIX TPOU3BOACTB. IHTEepHET Beweil.

2. 3JI mooenuposanue npomomuna menio0OMeHH020 YCmpoucmea

2.1. OCHOBBI Pa0OTHI CUCTEM OXJIAXKICHUS JICKTPOHHOU anmnapaTypbl B 00beKTaX TeIIOBOM
HHEPTeTHKE.

Buapl cucrem oxinaxkaeHus. EcTecTBeHHOe W TpPHHYIUTENbHOE OXJIaXIeHHe. [Ipsmoe wu
KocBeHHOe oxynaxaeHue. OmHodasnpie U AByX(a3HbIE CUCTEMBI OXJIXJICHUS. BBIOOp cHCTEMBI
oxyaxaeHus. [IoAroToBKa TEXHUYECKOTO 3a/I1aHUSI C OCHOBHBIMH XapaKTEPUCTHKAMH YCTPOHCTBA. .

2.2. llpoextupoBanue u 31 MoeIMpOBaHKUE MPOTOTUIIA
WuxeHepHslii pacuer TermaooOMeHHoro ycrpoiictBa. Cosmanue uudposorr 3J[ momenu
nporoturna. [IpumeHenne cucTeMbl aBTOMaTH3UPOBAHHOTO ITPOCKTUPOBAHUSI.

3. A0OumueHble mexHoN02UlU 8 MENJI080U IHEPSeUKE

3.1. llpunnunst padote! 3] nevaru.

Knaccudukanusa agnutuBubeix Texnonoruid. Tumsl 31 npuHTepoB. Vcnonb3yeMble MaTepHabl.
Wmxenepusie mnactukd s nedatd. OcoOeHHocTH mevyatd u TpeboBanusa K 3/] momensm.
3HaKoMCTBO ¢ 3 /] mpuHTEpaMu U TEXHOJIOTUEHN NIEeYaTH.

3.2. OntuMmuzanus u nedats udposoit 3/ Moaenu npoToTuna
OnTumuzanus nudpoBoi MOJENN ¢ y4eTOM TpeOOBaHUM aIMTUBHBIX TeXHOJOrui. 3/[ meuatsb
pa3paboTaHHOTO MPOTOTHIIA.

4. TecmupoeaHue npomomuna Meni1000MeHH020 chDOIZCWl@Cl

4.1. TIpoBeeHre UCTIBITAHUHN NPOTOTUIIA
3HaKOMCTBO M H3MEpUTENbHBIM 00OpynoBaHueM. [IpoBereHHe H3MepeHH HEOOXOIUMBIX
peXUMHBIX TapameTpoB. COOp IKCIIEpUMEHTANIbHBIX JaHHbIX..

4.2. O6paboTKa 1 aHAJIN3 HIKCIIEPUMEHTAIBHBIX JTaHHBIX.

Coznianue mporpaMMbl 00paOOTKM JAAHHBIX C MCIOJB30BAaHUEM COBPEMEHHOTO MPOrpPaMMHOTO
obecrieuenus. OmnpezneneHre HEOOXOAWMBIX XapaKTEPUCTUK. AHaATU3 HKCHEPUMEHTATIbHBIX
JTAHHBIX..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Paccuutarh U HOCTPOUTH 3aBUCUMOCTH KO3(h(PUIIMEHTa TEIIO0TAaUN OT CKOPOCTH MOTOKA
BO3/1yXa;
2. Coznianue nporpammbl 00pabOTKU JaHHBIX.;
3. Ontumuzanus 31 Mojenu NpoTOTUIIA C YUETOM TPpeOOBaHUN A TUTUBHBIX TEXHOJIOTHIA;
4. Coznate 3]1 Moenbh MPOTOTHITA PEOPUCTOTO PaAraTOPa OXJIAKICHHS UCTIONb3YS
crienMaibHOE MMPOrpaMMHOE 0OecrieueHHe;
5. CnpoextupoBath 31 Mozenb mpoTOoTUIIa PEOPUCTOrO pauaTOpa OXJIAXKIACHHUS,



6. OnpenenuTh ONTUMATBHBIN KO3 (HUITMEHT OpeOpeHus TeII000MEHHON ITOBEPXHOCTH.

3.4. TeMbl 1a00paTOPHBIX padoT

HE MPEyCMOTPEHO

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxnenue marepualioB mo pasneny "Beenmenue B kypc Mumyctpus 4.0 B TemioBoid
sHepreTuke"

Koncynpranuu npoBoasarcs no pasaeny "3/ MoaenupoBaHyue NpoOTOTUIIA TEIIOOOMEHHOTO
ycTpoiicTta"

OOcyxeHrne MaTtepuaiioB Mo KekicaM pasnena "AJNIUTUBHBIC TEXHOJOTHH B TEIUIOBOM
sHepreTuke"

OO6cyxxnenue  MarepuajoB 1Mo  Keiicam  paszmena  "TectupoBaHue  MPOTOTHUIIA
TEII000MEeHHOT0 ycTpoicTBa'

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT

8 Cemectp
Kypcosoii npoext (KII)
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IIPOEKTA
Henens 1-4 5-8 9-14 | 3auerHas
Paznen 1 2 3 3amura
KypCOBOT'O KYpCOBOT'O
MIPOEKTa MIPOCKTA
O0BeM 20 30 50 -
paznena, %
Brimonnennsiii | 20 50 100 -
00BeM
HapaCTAIOIUM
urorom, %

Howmep pasznena

Pa3znen kypcoBoro npoekra

1

Omnucanre OCHOBHBIX BHUJIOB KJIIOYEBBIX TEXHOIOTHI I/IHIIYCTpI/II/I 4.0

2

Perienue 3aga4n Mo onTUMHU3AMUN IOBCPXHOCTHU 0pe6peHI/I;1

3

Odopmienne pacueTHO-MOSICHUTENIBHON 3aiCKU U Tpaduueckoii yactu KP




3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUIUINHE Komst
COOTBETCTBHUH C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB n3.1)
1]12]3] 4
3HaTh:
Texuonoruu AOIJUTUBHOI'O IIPOMU3BOJACTBA U €TI0 HI[ 4 + TCCTI/IpOBaHI/Ie/KM-S. "OCHOBBI AIIUTUBHBIX
o -4dnk-4 .
ocoOeHHOCTeH TEXHOJIOTHI"
OcHoBHbI€ Ki1t0ueBble TexHOoruu Uuaycrpuu 4.0 VT4 + TectupoBanue/KM-1. "OCHOBHbIE IOHATHS
-4nk-4
Wunycrpuu 4.0"

Ymern:
[IpoBOANTH UCTIBITAHUS TEIIOOOMEHHBIX YCTPOUCTB IS ViJI-4 + Oruer/KM-4. "Pe3yIbTaThl HCIBITAHMIL"

o -dnk-4
OXJIQXKICHHS DJICKTPOHHOM anmaparypbl
CoznaBaTh TpeXMepHbIE MOJIETH TETJI00OMEHHBIX I'paduueckas pabora (ueprex)/KM-2. "Co3nanue
YCTPOMCTB B CUCTEMAaX aBTOMAaTU3UPOBAHHOTO N-4nk-4 + 3J1 Mozenu NpoTOTUIIA TETIIO0OMEHHOTO
npoektupoBanust (CAIIP) ycTporcTea"




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

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. KM-1. "OcnoBubie nonstus Uunycrpuu 4.0" (Tectuposanue)
2. KM-3. "OcHoBbI anguTuBHbIX TexHonoruit" (TecTupoBanue)
3. KM-4. "Pe3ynbrarsl ucnbitanuit" (Otuer)

Dopma peanuzanuu: KoMrboTepHOE 3a/1aHHE
1. KM-2. "Co3nanue 3/] Mmoxenu mporoTuna teroooMennoro ycrpoictra” (I'padudeckas
pabora (JepTex))

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO IPOEKTA SIBJISIETCS IPUIIOKEHNEM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne§)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISIOIINX.

Kypcosoii npoexm (KI1) (Cemecmp Ne§)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 8 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. Tonkaues, C. A. JIBe moaenu Heounaycrpuanuzauuu:I'epmannus - "Unaycrpus 4.0", CIIA -
"IpOMBIIIJIEHHBIN HHTepHeT" = HeonHaycTpuanbHas nepcrnektusa / C. A. TonkaueB / DKOHOMHUCT.
—2015. — N9. — ¢.13-23. — "bnaronaps KOMIbIOTEpU3AIH aBTOMAaTH3UPOBAHHOIN CTAHOBUTCS HE
TOJIbKO pabouasi MalllMHa, HO ¥ YIPABJISIONIAs, a IPOM3BOIUTENbHbIE CUIIbI IPUHUMAIOT (hopMy
TEXHOTPOHHOM TpHabl: paboTHUK - OBM - aBTOMaTH3MpOBaHHbBIE CPEACTBA IPOU3BOACTBA" ...;

2. Kununa M. C.,I'pumienxo B. U.,J{ptmoukun . .,Jdonros I'. A. Ilpuxonsko C. I1.,KopoTsmu /.
A.- "Beenenue B Unayctpuio 4.0", UsnatensctBo: "louckoit ['TY", Pocros-na-/{ony, 2021 - (86
c.)

https://e.lanbook.com/book/237878;

3. ligetkoB, @. ®@. TermnomaccooOMeH : yd4eOHUK AJIs BY30B 10 HarpasiieHuto "TennosHepreruka /
®. O. IIgetkoB, b. A. I'puropses. — M. : U3narensckuii jom MOU, 2011. — 562 c. — ISBN 978-5-
383-00563-7.

http://elib.mpei.ru/elib/view.php?id=4233;

4. A. A. MakcumoBa- "NnxxenepHoe npoektupoBanue B cpegax CAD: reomerpuueckoe
moaenupoBanue cpeacramu cucteMbl «KKOMITAC-3Dy", M3natenbctBo: "Cubupckuit
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denepanbubiii yausepcuret (COY)", Kpacnosipek, 2016 - (238 ¢.)
https://biblioclub.ru/index.php?page=book&id=497289;

5. CyBopos A. I1.- "Co3nanue TpexMepHBIX MOJIETIEH I aTUTUBHOTO MTPOU3BOJICTBA HA OCHOBE

MOJIMTOHAIBHOTO MOJIeupoBanus. Jlaboparopusiii mpaktukym", M3narensctBo: "Jlanp", CaHKT-
[TeTepOypr, 2022 - (64 c.)

https://e.lanbook.com/book/193332;

6. 'uGcon, 5. TexHoIOTHH AAIUTUBHOTO MPOU3BOJICTBA : [TpEeXMepHas IedaTh, OBICTpOe
MIPOTOTUITMPOBAHUE U TIPSIMOE TU(PpOoBOE TPOU3BOACTBO] : Tiep. ¢ anri. / . I'mbcon, /1. PoseHn, b.

Crakep. — Mockga : Texnocdepa, 2020. — 648 c. — (Mup crankoctpoenus). — ISBN 978-5-94836-

447-6.;

7. T'opynos A. U., l'aiicuna A. P., 'mnbmyTtanHoB A. X.- "OCHOBBI aJAMTUBHOIO ITPOU3BOJICTBA",

MznarensctBo: "KHUTY-KAN", Kazans, 2019 - (16 ¢.)
https://e.lanbook.com/book/144009;

8. TerosHepreTHKa U TEIMJIOTEXHHUKA: TeopeTnyecKue OCHOBBI TEIUIOTEXHUKH. TerIoTeXHnIecKui
HKCIIEPUMEHT : CTIPaBOYHUK / A. A. Anekcannapos, u ap. ; Pen. A. B. Kimmenko, B. M. 3opun. — 3-¢

u3., nepepad. u gomn. — M. : 3n-Bo MOMU, 2001. — 564 c. — (TermnosHepreTuka u TCIUIOTEXHUKA |

Kn.2). — ISBN 5-7046-0512-5.;

9. byxapos, A. B. Jlatunku ass Temnopu3nyecKux U3MEHEeHUH : yaebHoe mocobue mo Kypcam
"Ob6opynoBaHue KpuoreHHbix cuctem", "HuszkoremneparypHslii 3kciepuMeHT", "Y cTaHOBKU U
CUCTEMbI HU3KOTEMIIEPATyPHOU TEXHUKHU" IS CTYICHTOB, 00YJAIOIIUXCS IO HAIIPABICHUIO
"SInepuast sHepreTuka u remwmodpusuka” / A. B. byxapos, T. A. Anekcees, Ham. uccnen. ya-t
"MD", — Mocksa : U3a-Bo MDOU, 2021. — 136 c. — ISBN 978-5-7046-2399-1.
http://elib.mpei.ru/elib/view.php?id=11501;

10. byteipun I1. A., BacbkoBckas T. A., Kapataes B. B., Marepukun C. B.- "ABromaTuzanus
($U3NIECKUX UCCIIEIOBAHUI U DKCTIEPUMEHTA: KOMITBIOTEPHBIC U3MEPEHUS U BUPTYaJIbHbIE
npuoopsl Ha ocHoBe LabVIEW 7", U3natenscTBo: "JIMK Ilpecc", Mocksa, 2009 - (265 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1089.

5.2 JIunieH3MOHHOE ¥ CBOOOJIHO pacnpocTpaHseMoe NPOrpaMMHoe obecredeHue:
1. Office / Poccuiickuil makeT 0(UCHBIX IPOrpamm;

2. Kommac 3D;

3. nanoCAD Plus;

4. Python.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3a nanabix BUHUTH online - http://www.viniti.ru/

5. Ba3a n1aHHBIX )KypHaJIOB u3aareabcTBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbIx Scopus - http://www.scopus.com

9. HanmoHaibHAas 3J1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. DnexrponHas 6ubmoreka MIOU (b MDMU) - http://elib.mpei.ru/login.php

11. MopTaa oTKPHITHIX AaHHBIX Poccuiickoii dexepanuu - https://data.gov.ru

12. ®enepanabublii moptaa ""Poccuiickoe o6pazoBanme’ - http://www.edu.ru

13. AHO «Poccusi — crpana Bo3Mo:kHocTe#i» - hitps://rsv.ru/education/
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nmoMmemeHus

Homep aynuropuu,
HAMMEHOBaHHE

OcHalienue

Y4eOHble ayIUTOpUU
JUTSL IPOBEJICHUS
JIEKUMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIA

B-209/14, YuebHo-
HICCIIEIOBATEIbCKAs Ta00paTOPH
«TemnoHacocHbBIE CHCTEMBDY;
Y4eOHO-1eMOHCTPAITMOHHBIN
IYHKT TEIIOCHA0KEHUS;
KoMnbroTepHslii Kinacc

paboyee MeCTO COTpyAHHKA, CTYII,
mKad U 01K b, HHBEHTAPh
CHeUaIu3upOBaHHBII

Y4eOHble ayIUTOpUU
JUTSL IPOBEJICHUS
MPAKTUYECKUX 3aHSATUH,
KP u KII

B-209/14, YuebHo-
HCCIIEI0BATEIbCKAs Ta00paTOPH
«TemoHacocHbIE CHUCTEMBIY;
Y4eOHO-1eMOHCTPAITMOHHBIN
MYHKT TEIIOCHA0KEHUS,
KoMmnbroTepHslii kinacc

paboyee MeCTO COTpyAHHKA, CTYII,
mkad U1 01K Ibl, HHBEHTAPh
CHeluaIu3upOBaHHBII

YuebHble ayTUTOpUU
JUISl TIPOBEJICHUS
IIPOMEKYTOUHOU

aTTecTanuu

B-209/14, YuebHo-
uccie0BaTeIbeKas labopaTopust
«TermnoHacocHbIE CHCTEMBIY;
Y4eOHO-1eMOHCTPAIMOHHBII
IYHKT TETIOCHA0KEHUS;
KomMnsrorepHslii knacc

pabouee MECTO COTpYyIHUKA, CTY,
mKad IS OJIeXIbl, HHBCHTAPh
CIIeIMATM3UPOBAHHBIIN

Ilomentenus st
CaMOCTOSITEIbHOM
paboThI

HTB-303, JleknuoHHas
ayIUTOPUS

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
IIACbMEHHBIN, BEIIAJIKA U1 OLEXKIbI,
KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KoMIIBIOTED
NIEPCOHAJIbHBIN, IPUHTED,
KOHJIUIIHOHED

Ilomentenus niist
KOHCYJIbTHPOBAHUS

B-209/7, KabuHeT coTpyAHHUKOB
kad. "TOT"

Kpeciio pabouee, paboyee MECTo
COTPY/HUKA, CTOJ, CTYJ, mKad st
JOKYMEHTOB, KOMITBIOTEPHAsSI CETh C
BBIXOJ0OM B I/IHTepHCT, KOMIIBIOTEP

TIepCOHAJIBHBIH, IPHHTED,
KOHJIUIMOHED

[Tomewmenus nis
XpaHeHUs
o0opynoBaHuUs U
y4eOHOr0 MHBEHTAps

B-404/1a, KitagoBas
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Nunyctpus 4.0 B TEMI0BOM SHEPTETUKE

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 KM-1. "Ocunosusbie nonstus Uugycrpuu 4.0" (TectupoBanue)

KM-2 KM-2. "Co3nanue 3 /] momenu nporoTuma TerioodMenHoro ycrpoiictea" (I'paduueckas padbora
(aepTex))

KM-3 KM-3. "OcHoBsl agnutuBHbIX TexHodoruit" (TectupoBanue)

KM-4 KM-4. "PesynabraTel ucnbiTanuii" (OT4uer)

Buja npoMexyTOYHOM aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4
pasjena Henens 4 10 11 13
KM:
1 Bsenenue B kypc Unayctpus 4.0 B TenI0BOM 3HEPreTUKE
1.1 OcHoBuble nousTus Uuaycrpus 4.0. +
5 3/1 MozienupoBaHue NPOTOTUIIA TEIIIOOOMEHHOTO
YCTPOMCTBA
21 OCHOBBI pabOThI CUCTEM OXJIAXKAECHUS DJICKTPOHHOM +
' annaparypbl B 00bEKTaX TEMJIOBOM SHEPreTHKE.
2.2 [TpoexTupoBanue u 3J] MozenupoBaHue IPOTOTHIIA +
3 ANTMTUBHBIE TEXHOJIOTUHU B TEIUIOBOM SHEPTETHKE
3.1 [Tpuniuns! padots! 3 /1 nevaru. +
3.2 OnTtumuszanus u neyats HU@poBoit 31 Moaenu nporoTuna +
4 TectupoBaHue NPOTOTHUNA TEIIOOOMEHHOTO YCTPOHCTBA
4.1 IIpoBeneHre NCTIBITAHNUM POTOTHIIA +
4.2 O0paboTka U aHAINU3 SKCIIEPUMEHTAIBHBIX JaHHbBIX. +
Bec KM, %: | 10 30 20 40
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Nunyctpus 4.0 B TEMI0BOM SHEPTETUKE

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 Cobmronenue rpaikoB BBITOJIHEHUS 33 JaHUS
KM-2 Cobmonenne rpadiKoB BBITOTHEHUS 3aIaHUS
KM-4  3amura KypcoBOro npoeKra

Bujx npome:xyTouHoii arrecranmu — 3amura KI1.

Nnanexc KM- | KM- | KM-
Howmep Pazen xypcoBoro mpoekTa/KypcoBoii paboThI KM: L 2 4
pasnena Henens 4 8 14
KM:
1 Ornucanmne OCHOBHBIX BHJIOB KITFOYEBBIX TeXHOJIOTHH MHaycTpHn +
4.0
2 Pemenue 3a1aum mo onTUMHU3ANKMH TTOBEPXHOCTH OpeOpEHUS +
3 OdopmiieHNE pacUeTHO-TIOSCHUTEIBHOMN 3aITUCKU U TpaduIecKoi +
yactu KP
Bec KM, %: | 20 30 50
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