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
CUCTEMbI MAIIMHHOI'O OBYYEHUSA U IIPEIUKTUBHOU
AHAJIUTUKU B TEILIOBOM U BO3OBHOBJISIEMOUM DHEPTETUKE

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.06.14
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 8 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 180 yacos

TJIaHy:
Jlekuuu 8 cemecTp - 28 yaca;
IIpakTnyeckue 3aHATHSA 8 cemectp - 28 yaca;
JlaGopaTopHble padoThI He MPeIyCMOTPeHO Y4eOHbIM IJIaHOM
KoncyabTanuu 8 cemecTp - 16 yacos;
CamocTrosiTesibHasi padoTa 8 cemectp - 103,2 yaca;

B ToM uncJiie Ha KII/KP 8 cemectp - 0,7 yaca;
WHas koHTaKkTHasi padoTa 8 cemecTp - 4 yaca;

BKJIIOYAS:
IIpoBepounas pa6ora
IIpome:kyToUHasI aTTeCTAINS:

3amuTa KypcoBoii padoThI 8 cemectp - 0,4 yaca;

IK3aMeH 8 cemectp - 0,4 yaca;

Bcero - (0,8 yaca
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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ileab ocBOCHUS AMCUMIIMHBI: H3yYCHUE IPOMBIIUIEHHBIX CUCTEM IPEIUKTUBHON JUATHOCTUKH.

33[[3‘11/[ AUCHHUIIIMHBI

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi:

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

T1K-4 Crioco6HOCTE
MIPUHUMATh y4acTHe B
MaTEMATHIECKOM U
KOMITBIOTEPHOM
MOJICTTUPOBAHUU B
TEIJIOBOM U
BO300HOBJISIEMOI
SHEPIeTHKE

N -2nk-4 [IpumensieT MeToIbI
MOJICJTMPOBaHUS O0BEKTOB
TEIJIOBOHA Y BO300OHOBIISIEMOM
SHEPIETHKH JIJIS PEIICHUS
npodeCCHOHATBHBIX 3a1a4

3HATh:
- OCJIM U 3a4a49i JUarHOCTHUKU,
NPEAUKTUBHOM aHAJMTUKU B TETJIOBOH U
BO300HOBIIIEMOI1 SHEPTETUKE;

- IOJXO/IBI K PEIICHHUIO 3a/1a4
JUArHoCTHUKHU B TEIUIOBOM B
BO300HOBIISIEMOI1 SHEPTETHKE;

- MOJIXOIBI K PEIICHUIO 3a/1a4
NPEAUKTUBHON aHAJIMTUKHU B TETNIOBOH U
BO300HOBJISIEMON SHEPTETHKE.

T1IK-4 CriocobHOCTE
MPUHUMATh yYaCTHE B
MaTEMATHIECKOM U
KOMITBIOTEPHOM
MOJICTTUPOBAHUU B
TEIIOBOM U
BO300HOBIISIEMOI
SHEPIeTHKE

N 1-4nk-4 Ucnonb3yer B
npodeccuoHanbHOMI
JEeSITETHHOCTH METO/IbI
MOJIETTUPOBAHUS COCTOSIHUS U
paboThl OOBEKTOB TEILJIOBOU U
BO300HOBIISIEMON SHEPTETHKU

YMETh:
- I10JIb30BATHCS IIPOMBIIUIEHHON CUCTEMOM
IIPEIUKTUBHON JUATHOCTUKH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHambHOM 00pa3oBaTelbHOM MporpaMme
[{udpoBuzaius B TEIIOBOI 1 Bo300HOBIsIeMoi sHepreTrke (nanee — OIIOIT), nampaBiieHUs: TOATOTOBKH

13.03.01
OakanaBpuar.

TGHHOBHepFCTI/IKa n TCIJIOTCXHHKA,

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHusl.

YpOBEHb 00pa30BaHUS:

BBICIIEE 00OpazoBaHHE -

Pe3ynbpTarsl 00y4eHus, MojydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIMMBI TIPU BBIITOJTHEHUN
BBIITYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
. KIIP | TK | UKKII | TK p oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Henu u 3amauun 28 8 7 - 7 - - - - - 14 - Camocmoamenvroe uzyuenue
JIMarHOCTHKH, meopemuueckozo mamepuana: Visyaenue
MIPEANKTHBHOM JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
AHAJIMTUKH "Llenu 1 3aa4u JUATHOCTHKH, IPSIUKTUBHOMN
11 TepMuss! 1 16 4 - 4 - - - - - 8 - aHAJTUTUKH"
orpeJieTIeHUsI H3yuenue mamepuanog iumepamypnolx
1.2 O06nacTh IPUMCHEHUS 12 3 - 3 - - - - - 6 - UCHOYHUKOB:
[1], 5-10
[4], 1-6
2 [omxonab! K pemeHuto 37 7 - 7 - - - - - 23 - Camocmoamenvhoe uzyuenue
3aj1a4 JMArHOCTHKH meopemuyeckozo mamepuana: Vizyuenne
2.1 3JeMEHTHI CHCTEMBI 6 1 - 1 - - - - - 4 - JIOTIOJTHUTENBHOTO MaTepraa o pasjaeiry
JMarHOCTHUPOBaHUS "TTotxoAbI K peICHHIO 3a1a4 AUarHOCTUKA"
2.2 MeTtonasl 1 MOIENH 6 1 - 1 - - - - - 4 - H3yuenue mamepuanioe 1umepamyphuvlx
OCHOBaHHBIC Ha UCHOYHUKOB:
9KCIEPTHBIX 3HAHHMSIX [2], 6-44
2.3 Meropl ¥ MOAEIH 9 2 - 2 - - - - - 5 -
OCHOBaHHBIE Ha
JIAHHBIX
24 Moienu BBISIBICHUS 10 2 - 2 - - - - - 6 -
aHOMaJIUHI
2.5 Monenu BEISBIEHUS 6 1 - 1 - - - - - 4 -
Je(heKTOB
3 IToaxoabl K PEHICHHIO 24 6 - 6 - - - - - 12 - CamocmosmenbHoe usyuenue
3aj1a4 PeANKTUBHON meopemuueckozo mamepuana: Vsydaenue
AHAJIMTHKH JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
3.1 Monenu 8 2 - 2 - - - - - 4 - "TToxxoAbl K PpELICHUIO 3aJja4u IPEAUKTUBHON
TIPOTHO3MPOBAHMS aHAJUTUKKU"

4




3.2 Moenu Ha OCHOBE 8 2 - 2 - - 4 - H3yuenue mamepuanos aumepamypHsix
(hU3NIECKOTO ONHUCAHUS UCHOYHUKOB:
MPOIIECCOB [3], 9-56
3.3 | IlepcneKTUBEI Pa3BHTHS 8 2 - 2 - - 4 - [4], 7-79
4 [TpoMbIIeHHBIE 36 8 - 8 - - 20 - Camocmosamenvhoe usyuenue
CHUCTEMBI meopemuyeckozo mamepuana: VI3yaenue
MIPEIUKTHBHOM JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
AHAJIUTUKHI "[IpOMBITITICHHBIE CUCTEMBI TIPEAUKTHBHON
4.1 IpuHIMT padoTs 10 2 - 2 - - 6 - AHATUTUKH"
CIluYM TTPAHA H3yuenue mamepuanos numepamypHslx
4.2 MaremaTHdecKue 10 2 - 2 - - 6 - UCHOYHUKOG:
METOIBI [2], 131-137
4.3 [pumepsr 16 4 - 4 - - 8 -
HCTIOJIb30BaHUS
DK3aMeH 35.9 - - - - 0.4 - 335
Kypcogas padota (KP) 19.1 - - - 14 0.4 0.7 -
Bcero 3a cemecTp 180.0 28 - 28 14 0.8 69.7 335
Hroro 3a cemecTp 180.0 28 - 28 16 4 0.8 103.2

Ipumeuanue: Jlex — nexuuu; JIab — madoparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. [lenu u 3a0ayu ouazHocmuKky, nNPeoOUKmueHoU AHaIUMUKU

1.1. TepMuHbBI U OnIpeaCICHUS
B nannom pasjesne npuBOJsSTCS OCHOBHBIE MOHATHUSI TEXHUYECKON JUArHOCTUKH, MPEIUKTUBHOMN
aHAIUTUKH. JleTanbHO pa30ouparoTCs CyIHOCTh JaHHBIX MOHSATHIA..

1.2. O6nacTb NpUMEHEHHS

PaccmatpuBaeTcst HCTOpUS pa3BUTHUSI JUATHOCTHUKH, IPEANKTHBHON aHATMTUKH IPUMEHHUTEIILHO
K MPOMBIIUICHHOMY oOopynoBanuto. DOpMUPYIOTCS €IWHBIC TPEACTABICHUS O BBIIBICHHU
ne(heKTOB U MPOTHO3UPOBAHMUS PA3BUTHSI HEUCTIPABHOCTEHA. .

2. Iloox00wi1 K peuteruro 3a0a4y OuazHoCmuKy

2.1. DnemMeHThl CUCTEMBI TMAarHOCTUPOBAHUS

PaccmarpuBaroTcss  COCTABISIIOIIME CHUCTEMBl  JIMAarHOCTHUpPOBaHMs. VIcXonIHblE  JaHHBIE
U3MEpEHUs, KOHTPOJIUpPYyEMble MapaMeTpbl, MPU3HAKK HEHCIpaBHOCTEW, MHPOpMAIUs O UCTOPUU
AKCIUTyaTalliy arperara u T.J. ApXUTEKTypa CUCTEMBI IMarHOCTUPOBAHMUSI. .

2.2. MeTtoapl M MOJICI OCHOBAaHHEIC HA OKCIICPTHBIX 3HAHUAX

PaCCManI/IBaIOTCFI noAXxoJbl K JHArHOCTUPOBAHUIO HAa OCHOBC JKCIICPTHBIX 3HAHHUI U ImpaBuJL.
AJ'IFOpI/ITM IIOCJIICAOBATCIIbHBIX HeﬁCTBHﬁ npu pcaiu3alliid OaHHBIX II0AXOOOB. HpI/IMepr
HCIIOJIB30BaHMHA..

2.3. MeToapl ¥ MOJIeM OCHOBAaHHbIEC Ha JaHHBIX

PaccmarpuBaroTcss MOAXObl K JWAarHOCTHPOBAHUIO HA OCHOBE JaHHBIX. DOpMYIHPYIOTCS
OCHOBHBIC 3a/lauyd MoJielleil MAallMHHOrO OO0y4YeHHs NPUMEHHUTEIbHO K JHUAarHOCTUKE U
NPEIUKTHBHON aHAJTUTHKH ISl TPOMBIIIICHHOTO O0O0PYAOBaHUS. AJTOPUTM TOCIEIOBATEIBHBIX
JNeMCcTBUM MpHM  pealu3allid JaHHBIX MOAXO0JOB.. PaccmarpuBaercs 3ahaya HOJATOTOBKU
(mpenoOpaboTKM) JaHHBIX JUIsl Mojenaedl MamuHHOro oOydeHus. Ilpumepsl mnoaxoaoB ISt
npenoOopaboTKH TaHHBIX..

2.4. Mopenu BbISIBICHUS aHOMAJIUN

PaccmarpuBaloTCss MOAENTH BBISBICHUS W3MEHEHHMsSI TEXHHYECKOTO COCTOSHHUS 000pYHOBaHMS
(Momenu BbISIBICHHUS aHoManuil). [letanbHO pa3OuparoTcsi MaTeMaTH4YeCKHE MOJENH, KOTOpbIe
OyAyT UCIOJB30BAThCS HA MPAKTUYECKUX 3aHATHSX..

2.5. Mopenu BbIsIBIEHUS J€PEKTOB

PaccmarpuBatoTcss Moaenu KiaccH(UKauuu Juis BbIABICHHUS Ae(PeKToB B 00OpYIOBAHUHU.
JleranbHo pa3Oupaercss MaremaThdeckas MOJENIb, KoTopas OyAeT UCHONb30BaThCs Ha
IIPAKTUYECKUX 3aHATHUSAX..

3. Io0x00v1 K peuwtenuro 3a0a4 nPeOUKmMueHOU aHAIUMUKU

3.1. Monenu nporHo3upoBaHus

PaccmarpuBaroTcss TOAXOMBI W METOIBI K PEIICHHIO 3aa4d IPOTHO3HPOBAHUS OTKA30B.
OcCHOBHBIE TOHATHUS, METOJNOJIOTUS, TpedyeMmble MCXOJIHBIE JaHHble.. PaccmarpuBaroTcs
TEOPETUYECKHE AaCMEeKThl MaTeMaTHYeCKOH MOAENM TPOTHO3MPOBAHUS, KOTOopas Oyxaer
UCIIOJIb30BaThCs HAa MPAKTUYECKOM 3aHATHUH. .



3.2. Mozaenu Ha ocHOBE (PU3UYECKOTO OMUCAHUS TIPOIIECCOB

PaccmarpuBaroTcsi MOAXOABl K JAMAarHOCTHPOBAHUIO Ha OCHOBE (PH3MKO-MaTeMaTHYECKUX
mojeneil. JIoCTOMHCTBa W HEeIOCTAaTKU JAaHHBIX METOAOB IO CPAaBHEHHMIO C METO/JaMH Ha OCHOBE
naHHBIX. [[puMepbl HCTIONB30BaHMs I PELICHU 3a/1a4 MPEJUKTUBHON aHAINTHKH. .

3.3. [lepcieKTHBBI pa3BUTHUS
PaccmarpuBaroTCst TOAXOBI VIS PEIICHHS 3a/1a4 JUarHOCTHKY U MPEJUKTUBHON aHAJIUTUKH Ha
OCHOBE CyppOTaTHOT'O MOJEIMPOBAHMS, MYJIbTHMO/IATbHBIE MOJIEIH MAIIMHHOTO O0YYCHHS. .

4. Ilpomviuiennvle cucmemvl nPeOUKMUSHOU AHATUMUKU

4.1. lpunnun padotsr CITuYM ITPAHA
PaccmaTtpuBaeTcss mpoOMBIIUIEHHAsT CUCTEMa MPEAUKTUBHON aHAIUTHKUA Ha npumepe CIIuYM
[TPAHA. OcHOBHBIE MOYJIH..

4.2. MaTteMaTn4eCcKie METObI
Paszbupatorcs marematuueckue metojsl, peanu3oBaHHble B CIIuYM IIPAHA nns pemenus
3aJa4 JUarHOCTUKHU U NPEAUKTUBHON aHAIUTHUKH. .

4.3. [Ipumepsl UCIIOTB30BAHUS
PaccmarpuBarorcst peasibabie mpumepsl ipumeHenus CIInYM I[IPAHA na npousBojcTBe..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. 8. Pabora ¢ marematnyeckumu moaensmu B CIIuYM I[TPAHA. Ananus pe3ynbTratoB
MOJICJIMPOBAHUS, OIICHKA KaueCTBa MOJIEIH. ;
2. 7. 3HaKOMCTBO ¢ cuctemol npeaukTuBHon quarHoctuku CIImYM ITPAHA. Pa6oTa ¢
nanubiMu B CIIuYM TTPAHA, noarotroBka TaHHBIX JIJ1s1 TOCTPOEHUSI MaTeMaTUYECKON
MOJIEJIH BBISBIICHUS] aHOMAJIHIA. ;
3. 6. Pa3paboTka Mo/i€TM MPOTHO3UPOBAHUS BPEMEHHOI'O Psijia Ha SI3bIKE POTpaMMHUPOBaHUS
Python.;
4. 2. Mcnionp30BaHWE MaTeMaTUUECKOW MOJIENIM 0OBEKTA IS aHAJIM3a €T0 DKCIITyaTallMOHHBIX
PEXKUMOB.;
5. 5. Pa3paboTka Mo/ieTu BBISIBJIEHUSI HEUCIPABHOCTEN Ha S3bIKE IPOrPaMMHUPOBAHHUS
Python.;
6. 3. Pabora ¢ manHbIMH B (hopMaTe CSV ¢ UCTOJIb30BaHMEeM MakeTa Pandas. ®unbtpanus
JAHHBIX, BBIJICIEHUE PEKIUMOB HOPMAaJIbHOM IKCILTyaTallil U IMMYCKOBBIX PEKUMOB;
7. 1. Pa3paboTka MaTeMaTH4YECKON MOJIENH TEIIOMEXaHUYECKOTO 000py1I0BaHUS B
OpenModelica.;
8. 10. ABTomMaTHuecKoe ornpeseneHue 1e(heKToB Yepe3 CUCTEMY AUarHOCTUUECKUX MPaBUI B
cucreme CIIlnYM ITPAHA .;
9. 4. Pa3paboTka MO/I€TH BBISBJICHUS! aHOMaJIbHBIX PEKUMOB Ha SI3bIKE TPOrPaMMUPOBAHUS
Python.;
10. 9. ABTOMaTH4eCKOE BBIJIEIICHUE IKCITYyaTallHOHHBIX PEKUMOB Y€pPE3 CUCTEMY
auarHoctuueckux npasui B cucteme CIImYM ITPAHA..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO



3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT

8 Cemectp
Kypcogas pab6ora (KP)
I'paduk BbINOTHEHNS] KYPCOBOTO MPOEKTA
Henens 1-8 9-12 | 13-15 | BauerHas
Pasznen 1,2 3,4 56 3amura
KYpPCOBOTO KYpPCOBOTO
IIPOCKTA MIPOCKTA
O0beM 30 30 40 -
paznena, %
Brimonunenusii | 30 60 100 -
00BeM
HapaCTAIOIIIM
uroromM, %

Howmep paznena

Paznen KYpPCOBOI'O ITPOCKTA

1

Pa3paboTaTh MareMaTH4eCKyI0 MOJICINb TEIZIOMEXaHUYECKOTO 000PYI0BaHHS
(nacoc ¢ anektpoasurarenem) B OpenModelica

2 Hcnonp30BaTh MaTEMaTUYECKYIO MOJIENIb OOBEKTa [Tl aHATHU3bI €T0
AKCIUTYaTAIMOHHBIX PEKHMOB.

3 Pa6ota ¢ nanupiMu B CITuYM ITPAHA, noaroroBka TaHHBIX IS TIOCTPOCHUS
MaTeMaTUYeCKON MOJICIIM BEISIBIICHUS aHOMAaJIHH.

4 Pabora ¢ matemarunueckoii Moaenbio B CIIuYM TTPAHA. Ananus
pe3yJIbTaTOB MOJAEIMPOBAHHUS, OLICHKA KAYECTBA MOJICIIU.

5 ABTOMAaTHYECKOE BBIJIEIEHUE SKCIUTYyaTallUOHHBIX PEXUMOB YEPE3 CUCTEMY
nuarHoctudeckux npasui B cucreme CIIuYM TTPAHA.

6 ABTOMaTHUYECKOE OlpeeNieHne 1e(heKTOB Yepe3 CUCTEMY AUArHOCTUUECKUX

npaBui B cucteme CIIuYM TTPAHA.




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

3arIaHMpOBaHHBIC PE3YIbTAThl 00YUYEHUS 110

Howmep paznena
JTUCHUTLITUHEI (B

O1neHOYHOE CPEICTBO
(THN ¥ HAUMEHOBAHUE)

Kongr
JTUCIUILINHE COOTBETCTBUH C
WHKATOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1] 23] 4
3HaTh:
MOZIXO/bL K PEIICHHUIO 32118 n;zez[HKTHBHoﬁ AHATMTHKE | -2 + [IpoBepounas pa60Tf1/«Hoz[xoz[LI K PEILIECHUIO0
B TEIJIOBOM ¥ BO30OHOBIISIEMOM YHEPTreTUKE 3a/1a4 MPEAUKTUBHON aHATTMTHKI
MOJIXO/bL K PEIICHHUIO 38/1a1 IMarHOCTUKH B TEIUIOBO U V-2 + [IpoBepounas padora/«I1o1X0/bI K pEHICHUIO
BO300HOBJISIEMOI YHEPTETUKE 3a/1a4 TUarHOCTUKID)
Leu ¥ 3a/1a41 ANarHOCTHKY, l:I'peI[I/IKTI/IBHOI‘/'I AHATMTHKH | - -2 + [IpoBepounas pa60Ta/«LIeJmu U 337124
B TEIJIOBOM ¥ BO30OHOBIISIEMON YHEPTreTUKE JTMArHOCTHKY, MPEIUKTHBHON aHATUTHKID)
YMersh:
M0JIb30BATHCS MPOMBIIIJICHHON CUCTEMOM VT-4riice + [IpoBepounas padora/"IIpoMbIIITICHHBIE CHCTEMBI

HpCZIHKTI/IBHOﬁ JUAarHOCTUKHU

MPEIUKTUBHON aHAJTUTUKN"




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

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. "TIpompltuieHHBIE CUCTEMBI TpenuKkTuBHON aHaMUTUKU" ([IpoBepounas padora)
2. «Ilogxomsl k pemieHuto 3a1au qguarnoctukmn» (IIpoBepounas pabora)
3. «[Toaxoapl K peUIeHUIO 3a7a9 PeIUKTUBHON aHamuTUKn» ([IpoBepounas padora)
4. «llenu u 3aa4n JUArHOCTUKH, TPeAUKTUBHON aHAUTUKW ([IpoBepounas pabota)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SABIIETCS MpUIIokeHueM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp NeS)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

Kypcosas paboma (KP) (Cemecmp Ne8)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHueM o OanibHO-pEHTHMHIOBOM cuUCTeMe AJs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 8 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. buprep, U. A. Texauueckas nuaraoctuka / M. A. buprep. — M. : MammrOocTpoenue, 1978. — 240
c. — (HagexHOCTh M Ka4eCTBO).;

2. bapmeros 1O. I1.- "Ilnarnoctrka 1 HaIe)KHOCTh aBTOMaTU3UPOBAaHHBIX cucteM", M3naTtenseTBo:
"BI'VUT", Boponex, 2019 - (147 c.)

https://e.lanbook.com/book/171028;

3. dApymkuna H. I'., Angpees U. A., I'ycekoB I'. 1O., lynapun I1. B., XKenenos A. C., Mowmxkus B.
C., HamectaukoB A. M., PomanoB A. A., ®wmmnmnos A. A., Oros E. H.- "UnTemnekTyanbHbIit
MPEIUKTUBHBINA MYTbTHMOJAIBHBIN aHATN3 CIIa00CTPYKTYPHUPOBAHHBIX OONBIINX JTAHHBIX ",
WznarensctBo: "Vl ' TY", Yassuaosck, 2020 - (220 c.)

https://e.lanbook.com/book/170653;

4. H. H. Banees, A. B. AkcanoBa, I'. A. 'agenpmnHa- "AHann3 BpeMEHHBIX PAI0B U
nporHo3upoBanue”, M3garenbctBo: "KazaHckuil HaydyHO-HMCCIIEI0BATENbCKUI TEXHOIOTHYECKUI
yausepcuteT (KHUTY)", Kazans, 2010 - (160 c.)
https://biblioclub.ru/index.php?page=book&id=270575.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";
2. OpenModelica;
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3. Jupyter.

5.3 UHTepHeT-pecypcesl, BKIOYaAs NpodeccuoHaTbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl H3AaTeabcTBa Springer - https://link.springer.com/

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

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

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenTa' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaasl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuaias! m3nareancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na nnargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasnl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix guccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaani m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/

28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Koaexuust :;xypHasoB Taylor & Francis Group - https://www.tandfonline.com/

30. XKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuauas uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udanorexka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru

34. ba3a OTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U CONUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata
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35. ba3a OTKpBITHIX JaHHBIX NP0 ecCHOHATBHBIX CTAHAAPTOB MUHUCTEPCTBA TPYAa U
conmnabHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOT0 pa3Butusi PO -
http://www.economy.gov.ru

37. Ba3a oTKpBITBHIX JaHHbIX Pochunmonuropunra - http://www.fedsfm.ru/opendata

38. DuekTpoHHAas OTKpbITas 6a3a faHHbIX ""Polpred.com O630p CMU" -
https://www.polpred.com

39. UudopmanunonHo-cnpaBounas cucrema «Koneke/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHBIN MOPTAJ OHJIAlTH 00yuennst «OTKpbITOE 00pa3oBanue» - https://openedu.ru
41. Opunmanabublii caiiT @enepajbHOTO aTeHTCTBA M0 TEXHUYECKOMY PeryJIUPOBAHUIO U
MmeTpoJioruu - http://protect.gost.ru/

42. OTKkpbITasi yauBepcutTerckasi uHgopmamuonHas cucrema «POCCHSI -
https://uisrussia.msu.ru

43. OdunuanbHblii caiit MuHHCTEPCTBA HAYKHU U BbicHIero oopasosanus Poccuiickoii
®enepanuum - https://minobrnauki.gov.ru

44. Opunuanbublii caiit @enepaibLHOM CIYyKObI 10 HA30pY B cepe 00pa30BaHUs U HAYKH -

https://obrnadzor

45. ®denepanabnblii mopraa "Poccuiickoe oopasoBanue’ - http://www.edu.ru
46. Uudopmmo - https://www.informio.ru/
47. AHO «Poccusi — crpana Bo3moskHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenue
HaNMEHOBaHHUE
VY4eOHble ayAUTOPHH B-209/14, YuebHo- pabouee MeCTO COTPYAHHKA, CTYII, IKad
JUISL IPOBEICHUS HCCIIEN0BaTEIbCKAs JUISL OAEXKIbI, UHBEHTAPh
JIEKIIUOHHBIX 3aHATUN naboparopus CIIEHUATIN3UPOBAHHBIN

" TCKYHICTO KOHTPOJIA

«TenIoHacoCHbIE CUCTEMBIY;
Y4eOHO0-1eMOHCTPaIIMOHHBIH
MYHKT TETJIOCHA0KEHMS;
KommnsrorepHslii knacce

VY4eOHble ayautopun
JUIS IPOBE/ICHUS
PaKTUYECKUX
3aasatuit, KP u KII

B-209/14, YuebHo-
HCCIIeI0BaTENbCKas
naboparopus
«TermIonacocHbIe CHCTEMEIY,
Y4eOHO-1eMOHCTPAlMOHHBIN
MYHKT TEMJIOCHA0XKEeHNUS;
KomnbroTepHblil Ki1acc

pabouee MECTO COTpyIHUKA, CTYJI, KA
JUISL OJIK/Ibl, THBEHTaph
CIIEUATIM3UPOBAHHBIN

VY4eOHble ayAUTOPUH
JUTSl TIPOBEJIEHUS
IIPOMEKYTOUHON

aTTecTauuu

B-209/14, YyebHo-
HccieoBaTeNbCKast
nabopaTtopus
«TermIonacocHbIe CHCTEMEIY,
Y4eOHO-/1eMOHCTPAIMOHHBIN
MYHKT TEMJIOCHA0XKEeHNUS;
KomnbroTepHblil Ki1acc

pabouee MeCTO COTPYAHMKA, CTYII, IKad
JUISL O1€KIbl, THBEHTAPh
CHenualn3upOBaHHbIN

ITomemenus s
CaMOCTOSTEILHOU
paboTHI

B-411, Yuebnas maboparopus
«BpryncauTenbHbINA LEHTP
TBT»

CTOJI IIPENOaBATENs], CTOJI
KOMIIBIOTEPHBIH, CTYJ, MIKad JUIs
OJI€K/1bl, KOMIIBIOTEPHAsS CETh C BBIXOJIOM
B MIHTEpHET, MyJIbTUMETUMHBIN
IIPOEKTOP, DKPaH, JOCKa MapKepHas,
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JI0OCKa MapKepHasi IepeIBIKHASA,
KOMIIBIOTEP MEPCOHAIBHBIN,
KOHIULIMOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUS

B-209/7, Kabuner
corpyanukos kad. "TOT"

Kpecio pabouee, paboyee MECTO
COTPYIHUKA, CTOJ, CTYJI, IKad A
JIOKYMEHTOB, KOMIIBIOTEPHAs CETh C
BbIX0ZI0M B IHTEpHET, KOMITbIOTEP

IIEPCOHANIbHBIMN, IPUHTEP, KOHAULIMOHED

TTomerenust misa
XpaHeHUs
o0opyI0oBaHUS U
y4eOHOT0 UHBEHTaps

B-417, I[Tomemenue yueOHO-
BCIIOMOTaTEJILHOTO
nepconaia kag. "TOT"

Kpecyo pabouee, pabodyee MECTO
COTPYAHHUKA, CTOJI, CTYJI, IKad s
JOKYMEHTOB, IIKaQ ISl XpaHCHHUSI
WHBEHTapsI, KOMITLIOTEPHAs CETh C

BBIX0JI0OM B IHTEpHET, T0cKa MapKepHas,
MHOTO() YHKITUOHATLHBIN TIEHTP,
KOMITBIOTEP ITePCOHAIBHBIN, IIPUHTED,
KOHIUITHOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CucremMbl MallIMHHOTO O6y‘I€HI/IH 151 HpC,ZIPIKTI/IBHOﬁ AQHAJIMTUKU B TCIJIOBOU U
BO300HOBJIIEMOM OHCPI'CTUKC

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3
KM-4

«enu 1 3a1a4u AUArHOCTUKU, TPEIUKTUBHON aHanmuTHKW» ([IpoBepounas pabota)

«[Toxgxomsl k pemeHuto 3a1a4d quarnoctukny (IIlposepounas padbora)
«IToaxoapl K peleHuto 3a7a4 npeauKTuBHON aHanuTuku» (IIpoBepounas padora)
"ITpoMbIIIeHHBIE CHCTeMBI TpeAnKTuBHOM ananmuTuku" (IIpoBepounas padbora)

Bujx npome:xyTo4HOI aTTecTanu — JK3aMeH.

Wnpnexc KM-1 | KM-2 | KM-3 | KM-4
Homep Pa3nen muciuInIinHbL KM:
paszena Henens 4 8 12 15
KM:
1 Llenu u 3a1a4n AMATHOCTUKH, IPEAUKTHBHOM
AHAJIUTUKH
11 TepMuHBI U onIpeneneHns +
1.2 O6nacTh NpUMEHEHUs +
2 [Toxomp! K peleHu o 3a/1a4 JHarHOCTHKH
2.1 ONEeMEHTBI CUCTEMBI IMarHOCTUPOBAHUS +
29 MeTonbl 1 MOJIENTM OCHOBAHHBIE Ha SKCHEPTHBIX +
] 3HAHUSIX
2.3 MeTobl 1 MOJIENIN OCHOBAHHBIE Ha JaHHBIX +
2.4 Moenu BBISIBIEHUST aHOMAIIHH +
2.5 Monenu BoIsiBIeHHS 1e(hEKTOB +
3 [Toaxoapl K peleHunto 3a1a4 NpeIuKTUBHON
AHAJTUTUKH
3.1 Mopnenu nporHo3upoBaHus +
39 Mopenu Ha ocHOBe (PU3UYECKOTO ONTUCAHUS 4
' MIPOIIECCOB
3.3 [TepcneKTHBBI pa3BUTHS +
4 [IpombINIIIEHHBIE CHCTEMBI TPEIUKTUBHON

AHAJIMTHUKH
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4.1 [punuun padotsr CIIuYM ITPAHA +
4.2 MaremaTudeckue METObI +
4.3 [Tpumeps! UCTIOTB30BAHMS +

Bec KM, %: 10 30 30 30
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Cucrembl MallIMHHOTO O6y‘I€HI/IH 151 HpC,ZIPIKTHBHOﬁ AQHAJIMTUKU B TCIJIOBOU U

BO300HOBJIIEMOM OHCPI'CTUKC

IIpuioxenue b

(Ha3BaHME TUCIMILIMHBI)

8 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0o KOHTPOJHA YCII€EBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 PazpaboTka MmaTeMaTU4eCcKOil MOAenn
KM-2 TIloaroroska gauabix giug ClluYM ITPAHA
KM-3 Amnamms pa6otsl B CIIuYM I[TPAHA

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

Nnanexc KM- | KM- | KM-
Homep Pasnen kypcoBoro mpoekta/KypcoBoit paboThl KM: L 2 3
paznena Henens 8 12 15
KM:
1 PazpaboraTe MaTeMaTUu4eCKyt0 MOJIEIbh TETUIOMEXaHUYECKOTO +
obOopynoBanus (Hacoc ¢ anekTpoasurarenem) B OpenModelica
2 Hcnonp30BaTh MaTEMAaTHYECKYIO MOJICITb OOBEKTA JISl aHATU3bI €T0 +
SKCILTyaTallMOHHBIX PEKUMOB.
3 Pa6ota ¢ manaeiMu B CITnYM TTPAHA, moarotoska JaHHBIX IS +
MOCTPOEHHUS MATEMATHUYE€CKOM MOJICITH BBISIBJICHUSI aHOMAJIUM.
4 Pabora ¢ marematnueckoii moaennio B CIIuYM ITIPAHA. Ananu3 +
pe3yJabTaTOB MOJICTUPOBAHUS, OIICHKA KaYe€CTBA MOJICIIH.
5 ABTOMAaTHYECKOE BBIJIEICHUE SKCILTYaTallMOHHBIX PEXUMOB Yepe3 +
cuctemy auarHoctuyeckux npasui B cucteme CIIuYM TTPAHA.
6 ABTOMaTHUYECKOE OfpeiefieHre 1e()eKTOB Yepe3 CUCTEMY +
nuarHoctudeckux npasui B cucreme CIIuYM TTPAHA.
Bec KM, %: | 30 30 40
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