MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

®opma o0yuenusi: Ounas

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOI NporpamMmbl: CHUCTEMBI TENJI0IHEPTrOCHAOKEHUS TOPOI0B

YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

Pabouass nporpaMma QM CHUILIHHBI
MOJIEJIUPOBAHUE U OIITUMMU3ANIUA TEIIVIOOHEPTETHUYECKHUX

CUCTEM I'OPOJ0OB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.10.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

7 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

7 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

7 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
Pemenune 3agau

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeepeHuna o snagensue U3MN M3K
Bnageney, Kyp3aHos C.10,
WaeHTudHKaTop R76dcd884-KurzanovSY-80905103 C.IO. KypSaHOB

[IpenoaBarenn

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o CseneHva o snagensuye L3N M3K
06pa3OBaTeJ'ILHOI/I Bnagenes, Tawo ET.
HpOFpaMMBI WaenTudmKaTop R913dalfa-GashoYG-ebOefeld E.F. FaH_IO

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu flBopoBCKmiA 10.B. 10.B. .
Ka(bez[pOI/I WaeHTUdMKaTOp H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

ILlesb ocBOeHMS AMCHMILIMHBI. JUCHUIUIMHBI COCTOUT B M3YYEHUHU CIOCOOOB MOJEIMPOBAHUS
TETUIOIHEPTrETUYECKUX U TEXHOJIOTMYECKUX MPOIECCOB C UCIOIB30BAaHUEM COBPEMEHHOTO MTPOrPAMMHOTO
oOecrieyeHus, BbIpaOOTKa HABBIKOB y CTYJEHTOB CaMOCTOSATENIBHO (OpPMYyIMpOBaTh 3aJadd pacuera U
ONTUMM3ALMM CUCTEM U IPOLECCOB NpoMblluleHHON TerosHepretuku (IIT), a Ttakke ymeHus
IPUMEHSATh YMCICHHbIE METObI ISl pEILIEHHsI TIOCTABICHHBIX 3a/a4..

3agaum JUCHMIIMHBI

- BBIpaOOTKa HaBBIKOB CAMOCTOSATENBHOTO (POPMYJIMPOBAHUS 3a/1a4M pacyeTa U ONTUMHU3ALUN
CHCTEM U IPOILIECCOB MpOMbINUIeHHOU TemosHepreTuku (I11T);

- HAyYUThCS IPUMEHSTh YUCICHHbBIE METOABI JUIsl PEILICHHsI TIOCTABICHHBIX 33/1a4 C LIEJIbI0
HOBBIIIEHUS dHEpreTudeckoit 3¢ dexrnBrocTr yctaHoBOK I1T;

- IO3HAKOMUTBCSI C IPUHIMIIAMU IIOCTPOEHUS YNUCIEHHBIX Moiene npoueccos u cucreM 11T,
CO3JIaHMsI CUCTEMbI OAJIAHCOBBIX YPaBHEHUH M YPAaBHEHHI MIPOIIECCOB, C OCHOBAMH YMCIIEHHOTO PELICHUS
CHCTEMBl ypaBHEHUI;

- HAYYUTHCS MBICIIUTh CHCTEMHO Ha IPUMEPAX MOBBILIICHUS YHEPTeTUUECKOH 3(h(HEeKTUBHOCTH
00bekTOB IIT ¢ yueTom TeXHOJIOTHYECKUX, IKOJIOTUUYECKUX U IKOHOMUYECKUX (PaKTOPOB;

- HAYYHUTHCS aHATM3UPOBATh CYIIECTBYIOIINE CHCTEMBI M X 3JIEMEHTHI, pa3padaTeIBaTh U
BHE/IPSATh HEOOXOAUMbIE U3MEHEHUS B UX CTPYKTYPE C MO3ULMH MOBbIIEHUS 3()(HEKTUBHOCTU U
HEProcOepeKeHUS;

- IOJIyYUTh HH(OPMALIMIO O HOBBIX HAPABJICHUAX B COBEPILIEHCTBOBAHUH JAHHBIX CHCTEM B
OTEYECTBEHHOH U 3apyOeKHOM MPAKTUKE, pa3BUBATH CIIOCOOHOCTH OOBEKTHBHO OLEHUBATH
IPEeUMYLIECTBA U HEAOCTATKH CUCTEM U UX 3JIEMEHTOB, KaK OT€YECTBEHHBIX, TaK U 3apyOeIKHBIX;

- TO3HAKOMUTHCS 0OYUAIOIIMXCS ¢ PA3TMIHBIMUA IPOTPaMMaMH JUIS TOCTPOSHHSI MAaTEMAaTHIECKUX
moneneit. Ha mpumepe MathCad nporpammuoii cpenoit pazpabotku Python;

- IOJTYYUTh WH(POPMAIIHIO O PA3IUYHBIX CPEAax U METOJaxX MOJCITUPOBAHHS
TEIIO3HEPreTUYECKHUX IPOLIECCOB;

- HAYYHUTHCS aHATTM3UPOBATH PE3YIbTATHI MOJICIIMPOBAHUS, TPOU3BOINUTH TIOUCK
ONTUMH3AILMOHHOTO PEIIEHUS C TOMOIIBIO BCEBO3MOXHBIX METOJIOB.

CDOpMI/IpyeMLIC y o6yqafomeroc51 KOMIIETCHIIUU U 3aIlJITaHUPOBAHHBLIC PE€3yabTAThI oﬁyqemm o
JUCHUIITIMHE, COOTHECCHHBIC C HHAUKATOPAMHU JOCTUKCHU S KOMIeTEeHLIMIi:

Kox n HanmeHoBaHue Kon u HaumeHOBaHMe 3aniaHupoBaHHBIE Pe3yJIbTATHI 00y4YeHH s
KOMIIETeHI MU HHAUKATOPA JOCTUKEHUsI
KOMIICTCHIINU

ITIK-2 Cnocoben N/1-1nk-2 Cnocoben 3HATh:
y4acTBOBATh B y4acTBOBATh B - IPUHLINIIBI TOCTPOEHUSI MaTEMAaTUYECKHUX
MPOEKTUPOBAHUH CUCTEM MPOEKTUPOBAHUH CUCTEM MOJECJIEN 1 MOJCJINPOBAHHUA C
TETJIOPHEPTrOCHAOKEHUS TETJIOPHEProCHAOKEHUS HACMOJIB30BAHUEM NPOTPAMMHOTO
ropojoB rOpOJIOB o0ecIieueHnsI;

- IOIXO/IbI TOCTPOEHUS OaTaHCOBBIX
MaTeMaTHYECCKHUX MOJEIICH Ha OCHOBE
TeopHuH rpagos;

- OCHOBBI METOJIMK MPOBEICHUS
KOPPEJALIMOHHOTO U PETPECCUOHHOTO
HCCIICIOBAHHIA;

- JITOPUTMBI TOMCKA HAWITYYIIETO
peIIeHus C MPUMEHEHUEM METOJIOB
OITUMHM3AIUH.

YMETh:
- (hopmynupoBaTh MOCTAHOBKY 3aJ1a4yM JUIst
Pa3JIMYHBIX METOJIOB ONITUMHU3ALNH,
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MIPOU3BOIUTH AHATIN3 PE3YIbTATOB
ONTHUMH3AIINH;

- IPOU3BOJIUTH ONTUMHU3ALIUIO C LETbIO
BBIPAOOTKH pEKOMEHIANNHI 110 SHEPro- U
pecypcocOepexeHII0
TOTTUBOIIOTPEOISIOMINX YCTAaHOBOK;

- IPOU3BOJIUTH aHAIIU3 CXOUMOCTHU
MaTeMaTUYeCKNX MOJEIICH,
MHTEPIPETUPOBATH YNCICHHbBIE
pe3yNIbTaThl ONTHMH3AINH B
PEKOMEHIalliU 110 SHEPTO- U
pecypcocOepekeHUI0
TOTUIMBOMOTPEOIISAIONINX YCTAHOBOK;

- UCTIOJIB30BATh PE3YIILTATHI
CTAaTHUCTUYECKUX MCCIIEOBAHUHN s
OLIEHKH YHEPT03(PPEeKTUBHOCTH
pa3JIMYHBIX arperatoB U YCTAaHOBOK.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuunimHa OTHOCUTCS K OCHOBHOW IpodeccuoHanbHoi 00pazoBaTenbHOl nporpamme CucTeMbl

TEIJIO?HEProCHAOKEHUS

ropogoB (mamee —  OIIOI),

HampasiieHus noarotoBku  13.03.01

TeHJ’IOSHepFCTI/IKa U TCIVIOTCXHHUKA, YPOBCHb o6pa3013aH1/1;1: BBICHICC o6pa30BaHHe - 6aKaJIaBpI/IaT.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHus.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUM JTUCHUIUIMHBI, HEOOXOIMMBI TIPU BBIITOJTHEHUN
BBIITYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

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 — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OOmiue MoHATHS 27 7 8 - 8 - - - - - 11 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
TEOPUU CUCTEM. [ToBTOpenue maTepuaa mo paszaeny "Ooiue
MaremaTtuueckoe HOHSTHSI TEOPUU CUCTEM. MaTemMaTUuecKoe
MOJIEIUPOBaHHE. MojenupoBanue. [locTpoeHne MaTeMaTHIeCKOU
IToctpoenue MOJIEJIN TEIIOPHEPreTHYECKONH YCTaHOBKU"
MaTeMaTHYECKOH Ilodzomogka pacuemnvix 3adanuii: 3aranue
MOJIETH OPHEHTHPOBAHO Ha PELICHUS 331a4H 110
TEMJIO3HEPTreTUUECKON paszgeny "OOIue MOHATHS TEOPUU CHCTEM.
YCTaHOBKH Marematndyeckoe MoaenupoBanue. [loctpoerne
1.1 OO01e moHATHS 27 8 - 8 - - - - - 11 - MaTEeMaTHYSCKOH MOJICIIH
TEOPUU CUCTEM. TEIUIO3HEPreTUIECKON YCTaHOBKHU". CTyIeHTBI
Maremarnueckoe HEO0OX0MMO TTIOBTOPUTH TEOPETUUECKHUN
MOJIETUPOBaHHE. Marepuall, pa3odparh pUMephI PeIIeHHs
Teopwust rpados. aHAJIOTMYHBIX 33/1a4. TIPOBECTU PacUeThI 10
IMocTpoenne BapUaHTy 3a/IaHUs U CAENATh BBIBOJIBI
0aTaHCOBBIX H3yuenue mamepuanog 1umepamypHbix
YpaBHEHUU Ha OCHOBE UCHIOUHUKOG:
rpadu4eckoro MeToza. [1], cTp. 4-13, cTp. 16-22
[Moctpoenue [2], cTp. 6 - 380
MaTeMaTHIeCKOH [3], cTp. 15-220
MOJIEIH
TEIUIOHEPreTHUECKON
YCTaHOBKH.
2 MeTozbl ONTUMU3ALHH 27 8 - 8 - - - - - 11 - Ilod2omogka K mexkyuiemy KOHmMpOio:
2.1 ITocranoBka 3amaun 27 8 - 8 - - - - - 11 - INoBTOpenue maTepuana mno pasaeny "MeToabl

ONTUMHU3ALUU
TEIJIOAHEPTeTUYECKON
ycTaHOBKH. Peanuzanus

onTuMmu3anun’
Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OPHEHTHUPOBAHBI HA PEIICHHUS IISITH 33134 110
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3aa4d OIITUMHU3AIUN
Ha SI3BIKE
MIPOTPAaMMHUPOBAHHUS.
CpaBHEHHE METO/IOB
ONTUMHU3ALUI

pazneny "Metonbl ontumuzanuu”. CTyAeHThI
HEO0XOIUMO TIOBTOPUTH TCOPETUUCCKHUI
MaTepual, pa3o0paTh MPUMEPHI PEIICHUS
aHAJIOTMYHBIX 33/1a4. TIPOBECTU PACUYEThI IO
BapUAHTY 3a/IaHHs U C/ENATh BBIBOJIBI
H3yuenue mamepuanos iumepamypHoix
UCHOYHUKOB:

[1], cTp. 44-65

3 [Ipumeps! nprMeHeHHS 27 11 Iloozomoeka pacuemnsbix 3adanuii: 3ananme
METOAOB ONTHMHU3AIINH. OpUEHTHPOBAHO HA PEUICHHUS 334a4H I10
MeToabl ONTUMU3AIUH. pazzgeny "IIpuMeps! NpUMEHEHHUS METOI0B

MHorokpurepuanbHas ONTUMU3AIMU. MeTo bl ONTUMH3ALINH.
ONTHUMU3ALHS MHorokpuTtepuaibHas ONTUMHU3ALUA
MaTeMaTU4ecKoi MaTeMAaTHYCCKOW MOJICITH ra30TypOHHHOM
MOJIEIIH Ta30TypOUHHON ycraHoBKH". CTyIeHTHI HEOOXOIUMO
YCTaHOBKH MOBTOPUTH TEOPETUIECKUH MaTepHa,
3.1 Kiaccudukanms 27 11 pa3o0path NpUMeEpHI PEIICHNST aHATOTHYHbBIX
MaTeMaTHIECKUX 3amad. [IpoBecTH pacyeTsl o BapHaHTy
MoJeNe. 3aJJaHus U CICNIaTh BEIBOIBI
MaremaTmaeckas Iloozomoeka K meKyuiemy KOHmMPOJIio:
MOJIENb Ta30TypONHHOM [oBTOpenue maTepuana mo pasaeny "Oo0mue
ycraHoBku. Obmactu MOHATHS TEOPUH CUCTEM. MaTeMaTH4eckoe
IIPUMEHEHHUS METO/I0B MoenupoBanue. IlocTpoenne MaTeMaTH4ecKoOu
ONTUMMU3ALUHU B MOJIENIN TEIUIOPHEPTreTHYECKONH YCTaHOBKH"
HMH)XEHEPHO! IPaKTHKE. H3yuenue mamepuanog 1umepamypHsix
AHanmm3 TOYHOCTH U UCHOYHUKOB:
CXOJUMOCTH [1], cTp. 13-15, cTp. 22-29, cTp. 30-44
MaTeMaTHYeCKON [2], cTp. 6 - 380
MOJIeNH
4 [IpumeHeHE METOIOB 27 11 IIpoeedenue uccnedosanuii: 3aganue
MaTeMaTHYECKOU OpUEHTHPOBAHO Ha PEIICHHUS
CTaTUCTHUKH IS HCCIIeI0BATEIbCKON 3a/1auu 10 pas/iely
IIOCTPOCHHUS "[IpumeHeHre METOI0B MaTeMaTHYECKOM
MaTeMaTHYECKUX CTAaTUCTHUKH ISl TOCTPOEHUS MaTeMaTHUECKUX
Mozenen. mozeneil. CTaTUCTUYECKUE MAKEeThl U UX
Craructuueckue MIPUMEHEHNE TSI CTATHCTHYECKOTO

IMaKEThI U UX
MMPUMEHCHUEC JI1
CTaTUCTHYCCKOT'O

Al

HccieoBaHus 3aBUCUMOCTEN" . CTyIeHTHI
HE00X0IMMO OBTOPUTH TEOPETUIECKUN
MaTepHal, pa3o0paTh NPHUMEPHI PEIICHHUS
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HCCJIEIOBAHUS
3aBUCUMOCTEN

4.1

IIpumenenue MeTo0B
MaTeMaTU4eCKON
CTaTUCTHUKH IS
MIOCTPOEHUS
MaTeMaTHYECKUX
MOJIENEH.
KoppensuuonHslii
aHaJIN3.
Perpeccruonnslii
aHaJu3.
[Tapamerpuzanus
perpeccCuoOHHOU
Mozenu. OreHka
TOYHOCTHU
pEerpeccuoHHOM
3aBUCUMOCTHU
Cratuctuueckue
MAKEThl U UX
MpUMEHEHUE IS
CTaTUCTHUYECCKOTI'O
HCCIIeIOBaHUS
3aBUCUMOCTEN

27

11

aHAJIOTUYHBIX 3a]1a4. TIPOBECTH PACUCTHI 10
BapHaHTY 3aIaHUS U CICIAaTh BHIBOBI.
Iloozomoska K mekywiemy KOHMPOJIo:
[ToBTOpeHne MaTepHuaa 1mo pasaeny
"[IpuMeHeHrne METOIOB MAaTEeMaTHIECKOM
CTaTHUCTHKH [T OCTPOCHUS MaTEMaTHYECKIX
mozened. CTaTUCTHYECKUE IMaKEThl U UX
MIPUMEHECHNE ISl CTATHCTHYECKOTO
HCCIIENOBaHUA 3aBUCUMOCTENR"

H3yuenue mamepuanog 1umepamypHslx

UCMOYHUKO8.
[1], cTp. 43-44, c1p. 66-72

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

32

32

0.5

44

335

Hroro 3a cemecTp

144.0

32

32

2

05

775

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrounas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue nonamusa meopuu cucmem. Mamemamuueckoe modenuposanue. Ilocmpoenue
MAmMemMamuyecKol Mooeiu meni0IHepeemuieckol YCmaHo8Ku

1.1. Obumme nmouaTus TeOpuM cucteM. Marematuueckoe MoaenupoBanue. Teopus rpados.
[Toctpoenue GanaHCOBBIX YpaBHEHHI Ha ocHOBe rpaduyeckoro merona. [locrpoenue
MaTeMaTUYECKON MOJEIH TEMIO03HEPIreTUUYECKON YCTaHOBKH.

OcHOBHBIE TOHATUSA W omnpeneneHus. CBONCTBa CHUCTEMbl, CUCTEMHBIN MOJIXO0J CHUCTEMHBIN
aHanmu3. CHCTeMHBIM aHanu3 Ta30TYpOMHHOM yCTaHOBKH. MaTeMaTH4ecKoe MOCTUpOBaHHE.
[IpencraBinenue cucreMbl B Buae rpacda. CocTaBieHHe cHUCTEMbl OalaHCOBBIX YPAaBHEHHUM IS
KQKIO0ro JJIEMEHTa CUCTeMbl Ha OocHOBe Teopuu rpadoB. IIpencraBieHue cuctem OallaHCOBBIX
ypaBHEHUI B BHUJE alroputMoB. OObEIMHEHNE aJTOPUTMOB B €IUHYIO MaTeMaTUYECKYI0 MOJEINb.
Meroauka pacuera KOJMYECTBA  ONTUMH3UPYEMBIX  IMapaMeTpOB.  JTalbl  MOCTPOCHUS
MaTeMaTUYeCcKOl MOJEIM U 4HCIeHHoe MojenupoBanue. llouck pemenuit  Meroaom
MOCIIEIOBATEIPHOTO TPHOIMKEHUST W TPOBEACHHE HWTEPAlMOHHBIX pacueToB. [IpencraBneHue
pe3ynpraToB B rpaduuyeckoM u TabmuunoM Buge. OmpeneneHue GyHKIUM [eTd AN
ONTUMHU3AIMOHHON 3a1auu. DopmynupoBaHue 3a/1a4u ONTHMHU3ALINH.

2. Memooul onmumusauuu

2.1. IlocTaHoBKa 3a/1a4yu ONTHUMHU3ALNH TEIUIOPHEPTETUYECKON yCTaHOBKH. Peanu3anus 3agaun
ONTUMHM3ALMK Ha A3bIKE IpOorpaMMupoBanus. CpaBHEHUE METOI0B ONTUMU3ALMH

Paborta ¢ MeHIO cpenbl pa3pabOTKU: CO3AaHHWE HOBOTO INPOEKTA, BBIBOJ PE3YIbTATOB YaCTH
(co3maHue 3JIEMEHTOB JUls YIpaBJIEHUs pacuyeToM M BbIBOJA HMH(OpPMAnUM € pe3ysbTaTaMu).
Maremarnueckass ~ MOCTaHOBKA  3aa4yd  onTuMu3anuu.  JIuHeiHOe M HEIMHENHOE
nporpaMMupoBanue. HaxoxaeHne MUHUMYMOB M MakCUMyMOB. Ontumusanus (QyHKIUH OJHOH
MEePEMEHHON M (PYHKIIUU MHOTUX MEPEMEHHBIX. MeTO1bl 0€3yCI0OBHOM U YCIIOBHOW ONMTHMU3ALINH.
ITpsimble 1 KOCBEHHbIE MeToAbl. ['pagueHTHBIE MeTOABI 1-rO M 2-rOo mopsaka. JIuHuUM ypoBHS.
Metoa mMOKOOpAWHATHOTO CITycka. MeToj Hauckopeuiero cimycka (moasema). Meron ®dneruepa-
Pusca. Merog /IpBunona - ®nerdepa - [laysmia. Meroasl mpsMoro moucka HyJI€BOTO NOPsIKa.
Merton Xyka-/[xxusca. Meton Po3enbpoka. CummiekcHbiii Meton. Meroa Hennepa-Muna. Meron
colpsbKeHHBIX HampasieHuil [laysmma. Meron mrpadHbix (QyHKUIMHA. MeTon mpsMoro mnoucka
BO3MOXKHbIX HampaBieHuit DSFD. CpaBHeHue MeTonoB onTUMH3aluu. MHOrokputepuaibHas
ontummzanms. Knaccudukanus meromoB ontumuszanuu. [louck rnobanbHoro omntumyma. biok
CXeMa aNropuTMa MeToja onTUMu3auuu. VHTeprnperanus alropuTMOB U HCIpPaBIIEHUE OIIMOOK
(mpuMepsl MCIIpaBlIEHHUs 4acToO BCTpedaeMblX omnOok). IlomaroBas KOMNUIIAIMS ¢ MPOCMOTPOM
IPOMEXKYTOUHBIX pe3yabTaToB pacueta. [IpeacraBnenue u 06paboTka pe3yabTaToOB pacyuera.

3. IIpumepvr npumenerus Memo0o6 onmumuzayuu. Memoowi onmumusauuu.
MHOZOKDumepuaJlea}Z onmumuzayus MaAmMeMamui4eckou Mooeu ZG30mVD5uHHOZZ yCmaHo6KU

3.1. Knaccudukanus mareMaTndeckux Mozesneil. Marematuueckasi Mojieb ra30TypOMHHOM
ycTaHoBKH. O0J1acTH MPUMEHEHUsI METOJJOB ONTUMH3AIUN B MH)KEHEPHOH NMpaKTUKe. AHAIN3
TOYHOCTHU U CXOJUMOCTH MAaTEMaTUYECKON MOJEIU

Knaccudpukanus wmatemaruueckux mozened. MaremaTuueckass MOJENb Ta30TypOMHHOMN
ycraHoBkH. [Toctpoenue rpadoB i m000# TernosHepreTuueckoit cuctemsl. [loctpoenue rpaga
JUISL CUCTEMBI, COCTOSIIIeH M3 ra3oTypOMHHON yCTaHOBKM M KOTJIa YTHJIM3aTOpa B COYETAaHUU C
JIOTIOJTHUTENBHBIM KOTJIOM. CocTaBieHue OallaHCOBBIX ypaBHEHHMH Ha ocHoBe Tpada. [Ipumep
pacdyera KOJMYECTBA ONTHMHU3UPYEMBIX MapaMETPOB. O6nacTH NpUMEHEHUS METOJOB
ONTUMM3ALMKM B MH)KEHEPHOM INpakTuke. OpraHusainus ycloBUN M IUKIOB pacdera. [loctpoeHue
0JI0K-cXeMbl pacueTa (O3HAKOMJICHHS C MpPHUHLMIIAMU TOCTpoeHus Onok cxem). Peanuszanus
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QITOPUTMA Ha S3bIKE MPOrPAaMMHPOBAHUS B COOTBETCTBUU C OJIOK cxemoil. OCHOBBI CHHTaKcHCa
A3bIKa IPOrPAMMHUPOBAHMSL: TUIIBI IEPEMEHHBIX, 00BSABICHUE IEPEMEHHBIX, MACCUBOB [IEPEMEHHBIX,
NPUCBOCHUE, OPTaHU3ALUN IUKIOB, (DOPMUPOBAHMS JIOTUYECKUX YCIOBHMW, ONMHMCaHUE (YHKIIHH,
IPUCOEIUHEHNE CTaHJApTHbIX OuOauorek. KoMmmmisiuus aiaroputMa M HCHpPaBIEHHE OLIMOOK
(mpuMepBl MCIIPaBICHHS YacTO BCTpedaeMbIX ommOok). IlomaroBass KOMIWISIIUSA C MIPOCMOTPOM
IPOMEKYTOUHBIX pe3yJbTaToB pacueTa. [IpencraBinenue u o6paboTKa pe3yabTaToB pacyera.

4. [Ipumenenue memooos Mamemamuyeckol Cmamucmuky 0Jisi NOCMPOEHUs MAMeMamu4ecKux
Mooeneu. Cmamucmuyeckue naKemsl U Ux npumMeHeHrue 0as Cmamucmuyecko20 UCCIe008aHUs
3aeucumocmen

4.1. [IpuMeHeHre METO0B MaTEMAaTHUECKOW CTATUCTUKY JUIS IOCTPOEHHSI MAaTEMAaTUYECKUX
mozeinen. KoppemsaunonHbii ananus. Perpeccnonnsiil ananus. Ilapamerpusanus perpeccuoHHOM
mozenu. OLeHKa TOYHOCTH PErpecCUOHHOMN 3aBUCUMOCTH CTaTUCTUYECKHUE ITAKEThI U UX
NPUMEHEHHE ISl CTATUCTUYECKOTO MCCIIEJOBAHMUS 3aBUCIMOCTEH

OOmast cxema B3aUMOJEHCTBHMSI IE€PEMEHHBIX IPU  CTATUCTUYECKOM  HCCIIeOBAaHUU
3aBUCUMOCTEHN. DTarbl CTAaTUCTUYECKOIO MCCIEA0BaHUs 3aBUCUMOCTeN. KoppensiioHHblil aHaIN3.
Koadduunent xoppensiuuu. Perpeccnonnslil ananu3. YucneHHbIH METO HAUMEHBIIUX KBAAPaTOB.
OneHka TOYHOCTH CTAaTUCTUYECKOM 3aBHCHMOCTH Ha OCHOBE CYMMBI KBAJIpaToOB OCTaTKOB.
Kosdounuent nperepmunanmu. Cratuctuueckue maketsl (Statsmodels, Numerical Python,
Scientific Python) u ux npuMeHeHne A CTATUCTUYECKOTO MCCIIEJOBAHMUS 3aBUCHMOCTEH.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Marematuueckoe MojenupoBanue u ontumuzanus ['TY 1o ogHomy napamerpy B cpese
SMath unu Python;
2. IlocraHoBKa 3a/1a4l ONTUMHU3ALUHU TEINIO3HEPTETUYECKUX YCTAHOBOK M MATEMaTUYECKUX
dbyHkuil B mporpammuoi cpeae Python;
3. [locTpoeHune U ONTUMHU3ALUS MaTEMaTUYECKON MOJIeNN Ta30TypOMHHON YyCTaHOBKHU B
nporpamMMmHoii cpene Python;
4. IIpoBenieHnEe KOPPENISAIIMOHHOTO U PETPECCUOHHOTO aHaIN3a CTATUYECKUX JAHHBIX B
nporpamMMHoii cpene Python.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OO6cyxnenne MaTtepuasioB 10 pasgenam "OOmue TOHATHS TEOPUHM  CHUCTEM.
Marematnueckoe MO/JIETTUPOBAHHUE. [Toctpoenue MaTeMaTU4eCKON MOJIETN
TEIJIOPHEPTreTUYECKON yCTaHOBKHU"

OO6cyxneHre MaTepralioB 1Mo Keiicam pasjaena "MeTobl onTuMu3anuu”

3. OOcyxneHue wmarepuajgoB Mo Kkeiicam pa3gena "[Ipumepsl NpUMEHEHUS METOJOB
onTuMu3zanuu.  Metoasl  onmTuMM3anMM.  MHOroKpuTepHajibHas  ONTHMHU3ALUS
MaTeMaTHYeCKOM Moienu ra30TypOuHHON yCTaHOBKH"

4. OOcyxaeHne MaTepuaioB Mo Keiicam pasnaena "lIpuMeHeHHe METO0B MaTeMaTHYECKON
CTaTUCTUKH JUIsl TIOCTPOEHMSI MaTeMaTH4eCKUX Mmojened. CTaTUCTUYEeCKUE MAKeThl U MX
MPUMEHEHUE 111 CTATUCTUYECKOTO UCCIEOBAHMS 3aBUCUMOCTEM"

N



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHoYHOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3arTaHMpOBaHHbBIC PE3YJIbTAThl OOYYCHHS TI0 TUCIIUTIIINHE Konpr
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT];e?lT ;3 e
1]12]3]4

3HaTh:

JITOPUTMBI MOMCKA HAWIYYIIETO PEIICHUS] C IPUMEHEHUEM METOI0B Pemenne

ONITUMHU3AINN N-1nk-2 + 3ana4/MHauBHIyabHOS
3aganue Nel

OCHOBBI METO/IMK MTPOBEACHUS KOPPEISIUOHHOTO B PErPECCUOHHOTO Pemenne

HCCIIeJOBaHUH N/I-1nk-2 + 3anavy/MHauBuIyansHOe
3aganue No2

MTOAXObI MTOCTPOCHUS 0aTaHCOBBIX MATEMAaTHYECKUX MOJICIICH Ha OCHOBE Pemenne

Teopuu rpadoB NA-1nk-2 + 3ana4/MHauBUIyabHOS
3aganue Ne3

MPUHIIUIIBI TOCTPOCHUS MAaTEMAaTHYECKUX MOJICJIEH U MOJICTIUPOBAHUS C Pemenne

HCIOJIb30BaHHUEM IPOrPaMMHOTO 0OecTieueHHs N/I-1nk-2 + | 3agau/MHauBuayanbHoe
3aganue Nod

YMeThb:

WCII0JIb30BaTh PE3YNIbTAThl CTATUCTUYECKUX UCCIIEIOBAHUM JIJISl OLICHKU Pemmenne

9HEProd(hPEeKTUBHOCTU PA3IUYHBIX arperaToB U yCTAHOBOK N-1nk-2 + 3anay/MHauBuyanbHOE
3amanne Nel

MIPOU3BOIUTH aHAIHN3 CXOJUMOCTH MAaTEMATUUECKUX MOJICIICH, Pemenne

HMHTEPIPETHPOBATH YNCICHHBIE PE3YNIbTAaThl ONTUMH3AIUH B pekoMeHaanuu mo | MJI-1nk-2 + 3anav/MHauBuIyansHOe

SHEPTO- M PECypCOCOEPEKEHHUIO TOTUIMBOIIOTPEOIISIOMMNX YCTAHOBOK 3aganue No2

MIPOU3BOIUTH ONITUMHU3ALIMIO C IENBI0 BRIPAOOTKH pEKOMEHIAIIHI 110 SHEPTo- U Pemmenne

pecypcocOepeKeHUIO TOTUTUBOIIOTPEOISIOMNUX YCTAHOBOK NI-1nk-2 + 3amay/MHnuBuayanpHOe
3aganue Ne3

(hopMyTupOBaTh MOCTAHOBKY 3aa4 TSl Pa3JIMYHBIX METOJIOB ONITHMH3AIIUH, Pemmenne

MIPOU3BOJUTH aHAJIM3 PE3YJIbTaTOB ONTUMHU3ALINHI N/I-1nk-2 + | 3agau/MHauBuayanbHoe
3aganue Ned

11




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHUS PE3YJIbTATOB OBYUEHUS 11O JUCIMUILIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanmszanuu: KommnbsrorepHoe 3aganue
1. UnnuBuayansHoe 3aganue Nel (Pemenue 3amay)
2. UamuBuayansHoe 3ananue Ne2 (Pemenue 3amayq)
3. UnnuBunyansHoe 3aganue No3 (Pemenue 3a1ay)
4. UnauBuayansHoe 3ananue Ned (Pemenue 3amayq)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
Oxzamen (Cemecmp Ne7)

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 lleyaTHbIE U 3JIeKTPOHHbIE H3IAHUSA

1. Cynranry3us, 1. A. MaTematuueckoe MOJIETMPOBAHUE U ONITUMHU3ALMSI TPOMBIIUIEHHBIX
TEIJIOPHEPTEeTUUECKUX CUCTEM : yueOHOe Tocodue 1o Kypcy "AJIropuTMT3aius, MOJASIUPOBaHHUE U
ONTUMU3ALMS TEIUIO3HEPTEeTUYECKUX CHCTEM MPOMBIIUIEHHBIX MPEANPUATHI" IO HapaBIEHUIO
"Terosnepreruka" / . A. Cynranrysus, 0. B. SIBoposckuii, Mock. snepr. un-t (MOU TV). —
M. : U3pgarenbckuii mom MDOU, 2009. — 92 ¢. — ISBN 978-5-383-00295-7.
http://elib.mpei.ru/elib/view.php?id=782;

2. Oukos, B. ®. Pemenue 3aaau teruoodmena B cpeae SMath Studio : mpakTudeckoe nocodue mo
muciuminHe "Temomaccooomen" no HanpasneHuto 13.03.01 "TennosHepreTrka 1 TEMJIOTEXHUKA"
/ B. @. Ouxkos, FO. B. llankux, Ham. uccnen. ya-t "MOU" (HUY"MOHN"). — Mocksa : U3a-Bo
MDBU, 2023. — 48 c. — ISBN 978-5-7046-2922-1.

http://elib.mpei.ru/elib/view.php?id=12763;

3. A.T. Cemenos, 1. A. [leuepckux- "MaTemaTuueckoe 1 KOMIIBIOTEPHOE MOJIETTUPOBaHuE",
N3znarensctBo: "KemepoBckuil rocynapctBeHHslit yausepeurer", Kemeposo, 2019 - (237 c.)
https://biblioclub.ru/index.php?page=book&id=574121.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe obecrneyeHue:
1. CAO "IIpomereit";

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. Buneokondepennun (Maitaa, Coepmxasz, BK u np);

4. Python;

5. SmathStudio.

12



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. DuekrponHas oudmoreka MOU (b MIOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep aynuropun, OcHanenue
HANMEHOBaHHE
VYyeOHbIC ayIUTOPUU IJIS 3-207, CTEJUIX JJI XpaHEHUsI KHHT, CTYJI, mKad,
MIPOBEICHUS JICKITMOHHBIX KommbroTepHslit mKad Ui XpaHeHUs MHBEHTAPsI, CTOJ

3aHATUH U TEKYIIEero
KOHTPOJIS

kiace kag. "I[ITC"

IUCbMEHHEIN

VYyeOHbIC ayIUTOPUU IJIS 3-207, CTEJUIX JJI XpaHEHUsI KHHT, CTYJI, mKad,
MIPOBEJICHUS TIPAKTHUECKUX KommsroTepHsIit mkad I XpaHSHUS HHBEHTApPS, CTOJI
3ansatuii, KP u KII kiace kag. "IITC" MUCbMEHHBIN
VY4eOHble ayAUTOpUU IS 3-207, CTEJUIAX JUIS XpaHEHUS KHUT, CTYII, IKad,
MIPOBECHUS KomnerotepHslit mkad A7 XpaHEeHUS] MHBEHTaps, CTOJI
MIPOMEKYTOUHOMN kiace kag. "[ITC" MMHCbMEHHBIN
aTTecTaluu
ITomemmenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHOM pabOTHI Jlexumonnast MUCHbMEHHBIN, BEIIaIKa JJIs 01K IbI,
ayTUTOpUS KOMIIBIOTEPHASI CETh C BBIXOJIOM B

HHTepHeT, KOMIIBIOTEDP NMEPCOHAIBHBIN,
MIPUHTEP, KOHIULIUOHED

Ilomentenus st
KOHCYJIbTUPOBAHUS

B-204, Kabuner

COTPY/AHHUKOB Kag.

HHTCH

CTEJUIAX, CTOJI IIPEIOAaBATENIs, CTOJI I
OpPI'TEXHUKH, CTYI, MKa( i1 JOKYMEHTOB,
mKad I 01Xk b, KOMIIBIOTEP
IIEPCOHAJIBHBIN, TPUHTEP, XOJOAWIBHHUK

[TomemeHus s XpaHeHUS
000pyI0BaHUS U Y4€OHOTO
WHBEHTaps

B-206, Kabuner

COTPYJIHUKOB Kad.

HHTCH

CTYJ, mKad 11 JOKyMEHTOB, CTOJ
MUCbMEHHBIN, KOHAUIHUOHEDP, AUIIJIOMHBIE U
KypCOBbI€ pabOThI CTY/IEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MOI[GJ'II/IpOBaHI/Ie " OIITUMH3AIUA TCINIOOHCPTCTUICCKUX CUCTCM I'OPOJ0B

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 HuaauBuayansHoe 3ananue Nel (Pemenue 3amayq)
KM-2 WuauBunyanshoe 3ananue Ne2 (Pemenue 3amaq)
KM-3 HnaauBuayansHoe 3ananue Ne3 (Pemenue 3amayq)
KM-4 HnpuBunyansHoe 3ananue Ned (Pemenue 3ana4)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
paszena

Nunexc
KM:

Paznen nucuuIuinHel
Henena

KM:

OO01re NoHATHS TeOpUU cUcTeM. MaTreMaTtudyeckoe
moaenupoBanue. IloctpoeHnne MmaremaTuyeckoi MoJenu
TEIJIOOHEPreTUYECKON YCTaHOBKHU

11

OO01re NoHATHS TEOPUU CUCTeM. MaTteMaTudeckoe
moenupoBanue. Teopus rpados. [locTpoeHue 6amaHCOBBIX
ypaBHEHUI Ha OCHOBE rpaduueckoro merona. [loctpoenue
MaTeMaTHYeCKOHN MOACIN TGHHOSHGpFCTH‘ICCKOﬁ YCTaHOBKH.

MeToapl ONTUMU3AIUN

2.1

ITocTanoBKa 3a7a4u ONTUMM3AIINU TGHHO3HepFCTI/IqCCKOI>’I
YCTaHOBKH. Peammzanms 3aJa4u OIITUMH3allH1 Ha A3bIKC
MMporpaMMHupOBaHHs. CpaBHeHI/Ie MCTOJO0B OIITHUMH3AllIH

HpI/IMepLI MPUMCHCHUSA MCTONOB OIITUMU3AIIUH. MCTOI[BI
OIITUMH3AIINH. MHOFOKpI/ITepI/IaﬂLHafl OIITUMH3aAl A
MaTeMaTH4eCKoun MOACIHN l"a30Typ6HHHOfI YCTAHOBKH

3.1

Knaccudukanust MmateMaTH4eCKUX MOJIEIEH.
Matematuueckasi MOJIeb ra30TypOUMHHON YCTaHOBKH.
OO6nacTi MPUMEHEHHS METOJIOB ONTUMU3AINH B MH)KCHEPHOMN
MpakTUKe. AHAJIN3 TOUHOCTH U CXOAUMOCTH
MaTeMaTUUECKOH MOJIEIH

[IpruMeHeHne METOI0B MaTEMATUYECKOW CTATUCTUKU JUISI
MOCTPOEHUS MaTEMaTHYECKUX Mojenel. CTaTuCTUYeCKue
MAKEThl U UX IPUMEHEHUE ISl CTATUCTUYECKOTO
HUCCIIEN0BaHUs 3aBUCUMOCTEN

4.1

IIpuMeHeHre METOI0B MAaTEMaTUYECKOM CTATUCTUKU IS
MIOCTPOEHNs MaTeMaTHIeCKUX Mozenei. Koppensaiuonusii
aHanu3. Perpeccuonnsiii ananus. [lapamerpusanus
perpeccuoHHON MoJienu. OLleHKa TOYHOCTH PErPECCUOHHOMN
3aBucUMOCcTH CTaTUCTHUYECKNE NTAKEThl U UX IPUMEHEHHE
JUISl CTATUCTUYECKOTO UCCIIET0BAHNS 3aBUCUMOCTEN

Bec KM, %:

20

25

35

20
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