LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXJIEHA

Pemennem Ydenoro cosera

AHO BO «llenTpanbHblii yHUBEPCUTET»
«25» mas 2026 r.

[IpoTtokom Ne 2

Pabouasi nporpamMma quCHUIIMHBI (MOLYJI51)
«MeToabl ONITHMU3ALMH»

Hanpasaenue noaroroBku: 02.04.01 Mamemamuxa u komnvromepHvle HAYKU

Hanpasjennoctsb (mpo¢uib) NoaAroToBKM: Mawunnoe obyuenue 8

3]Z€KI’I’ZDOHHOZZ Kommepuuu

KBanupukauus (creneHb) BLIMYCKHUKA: Ma2ucmp

®opma o0yueHus: ounas

Cpok ocBOeHHSI MPOrpPaMMBbI: 2 200a

I'ox nadopa: 2026

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

MockBa
2026

DNEeKTPOHHBIA JOKYMEHT



DNEeKTPOHHBIA JOKYMEHT

Conep:xkanue

1. KpaTkasi XapaKTepUCTHKA TUCHHIITHHBI (MOIIYJIIM) «...vvveiiieiireeiieeesireessiessssaeessseesssnesssnessssenesssessssnes 3
2. TlepevyeHb MVIAHUPYEMBIX PE3YIBTATOB OOYUECHMS . ......cveevvereieenrisreaseesresseesesreaseesnesseesnesnessessresseennens 5
3. TEMATHUECKHIA TIITAH ........ciueiutiitiattiitesttetesteeatestesteesbesbe e e e be s bt e st e ebeeabesbeebe e bt s bt e b e ekt e n b e nbeeb b e besbeenbesbeeneeneas 7
4. Conep:KaHUE TUCHMIITHHBI (MOJIYJIIH) .. .eoiutiiuriatteteesteesiresssessseeseesseessesasseasseaseesseesseessnessnesneesseenseessees 7
5. Y4eOHO-METOIMUYECKOE OOCCIICUECHIIE ............vvvveieeeeiiiistreeeeeseessasissbeeeeesssssasbsrssesssssssssbsressssssssssssrrsssses 8
6. MaTepHaJbHO-TEXHHYECKOE OOCCIICUECHME ..........vveveereesierssreaseeteesseesseesseesssessseasesssessssessssaseanseensenns 8
7. MeTOAUYECKHE H OLIEHOTHBIE MATEPHAIIBI .....c..vivereesrereaneianesseesresseessesressessnesseesnesresssesressesssesseesenns 10



1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuMmiauHsl (Moayis) «MeTojabl ONTUMHU3ALMU» COCTABIEHA B
COOTBETCTBUHM C (pellepalbHBIM T'OCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npopmwis MammmHHOe OO0y4YeHHE B JJIEKTPOHHOW KOMMEPIHH, YTBEPXKACHHBIH IMPHUKA30M
MuHucTepcTBa HayKu M Bhiciiero odpasoanust Poccuiickoit ®eneparuu Ne 810 ot 23.08.2017
roja.

Wzyuyenue nucuuruinHbl (Monayns) «MeToapl ONTUMHU3ALMU» [O3BOJISIET HE TOJBKO
3¢ (PeKTUBHO HCMONB30BaTh COBPEMEHHBIE COJBEPHl, HO U INIYOOKO IOHUMAaTh IOBEACHUE
QITOPUTMOB, IMATHOCTUPOBATH MPOOIEMBI CXOAMMOCTHU U aJalITUPOBATH METOBI MOJT CIICIIU(PHUKY
OPUKIAJHBIX 3a7ad, 4YTO SBJSIETCS KIIIOYEBHIM HAaBBIKOM ISl CHEIHMAIMCTOB B 001acTH
MCKYCCTBEHHOI'O MHTEJIJIEKTA, CACTEMHOI'0 aHAJIN3a U BBIYUCIUTEIbHON HAYKH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosmas nucunuminnaa (MOAysb) BKIIOUYEHA B YU€OHBII TUIaH MO POrpaMMe MOATOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, Mpoduis
MamnHHoe 00y4yeHHe B AJIEKTPOHHONM KOMMEPIMU M BXOJUT B BapuUaTUBHYIO yacTh biioka 1,
dbopMupyeMyr0 y4aCTHHKaAMH 00pa30BaTeIbHBIX OTHOMICHUH KaK JUCIHUILINHA 110 BBIOODY.

Hucnurnnuna (MOAYJIh) JOCTYITHA K U3y4deHuto Ha 1 u 2 kypce Bo 2 u 4 cemectpe. JlocTymnHa
JUTSL TIPOXOJKJICHUSI TIPH YCIIOBUHU YCIICITHOTO 3aBEPIICHUS IUCHHIUIAH (Momyiel) «OCHOBBI
Python)» u «[IpuknaaHas MaTeMaTHKa ISt MAIIMHHOTO O0YUCHHSI.

Heab u3yyeHHs THCUMILIMHBI (MOAYJs): GopMHpOBaHHE Y OOy4aroIIUXCsl IIyOOKOTro
IIOHMMAHHS TEOPETHUUECKUX OCHOB U NPAKTUYECKMX METOJOB MaTEMAaTHUYECKON ONTHUMM3ALUH, a
TaK)K€ pPa3BUTHE HABBIKOB IIOCTAHOBKHM, AaHAIM3a M PEIICHWS ONTHMM3ALMOHHBIX 3aj1ad4,
BO3HHKAIOIIMX B HayKe, MH)KEHEPUH U MAIIMHHOM O0Y4YEHUH.
3agauu u3yyeHus AMCUUIIHHBI (MOAYJIA):
— OCBOUTH KJIACCU(PUKAMIO ONTUMM3ALMOHHBIX 331a4 U KPUTEPUU MX BBITYKJIOCTU JJIS
KOPPEKTHOT'O BBIOOpA METOIOB PEILICHHUS;

— M3y4YUTh amnmapar BBINYKJIOIO aHaiu3a, BKIIOYas CBOMCTBA BBINYKIBIX (GYHKIUHA M
MHOJKECTB, a TAK)KE YCIIOBUS ONITUMAIbHOCTHU IIEPBOIO U BTOPOIO MOPSIKA;

— IOHATH IPUHLIMIIBI TEOPUU ABOWCTBEHHOCTH, BKIIFOYasi IOCTPOCHHUE JBOUCTBEHHBIX 3a1a4
Y UHTEPIIPETALHNIO JBONCTBECHHBIX [IEPEMEHHBIX;

— Hay4YMThCsl (OpMaNM30BaTh MPUKIATHBIE 33/laud B BMJE MaTeMaTHUECKHX Mojesen
ONTUMU3AINH U BBIOMPATh aJIeKBATHbIE YNCIEHHBIE METOIBI;

— 00y4yuTh HaBBIKAM peajH3allid U JUATHOCTUKU 0a30BBIX AJTOPUTMOB ONTHMH3ALINH,
BKJIFOYAsl TPAJUEHTHBIN CIIyCK, MeTOl HpI0TOHA M MPOKCUMAIIbHBIE METO/IBI.

B pesyibTare 0CBOCHUSI TUCHMIIMHBI (MOAYJIs1) 00y4AIOLIUICH 10JIKEH::

3Hamy:

— KJIacCU(HKALMIO 33/1a4 MAaTeMaTHYeCKOW ONTUMHU3AIMU U KPUTEPUH UX BBITYKIIOCTH;

— amnmapar BBIITYKJIOTO aHaJlM3a: CBOMCTBA BBIMYKJIBIX MHOXKECTB M (YHKIIHH, YCIOBHS

ONTUMAJILHOCTH;

— OCHOBBI TEOPUH JBOMCTBEHHOCTH (JIarpaH)keBa M KOHUYECKasi);

— MPUHIUIBI Pa0OTHI U 00JIACTU MPUMEHEHUSI OCHOBHBIX CEMEICTB UHMCIICHHBIX METOJIOB.

ymemo:
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— (dopmanu3oBaTh MPHUKIAIHBIE MPOOJIEMBI B  BHAEC KOPPEKTHOW  ITOCTAHOBKH
OIITUMH3AIIMOHHOM 3a/1a4H,

— aHAIM3UPOBaTh M WIACHTHU(PHUIMPOBATH 3a7aud il OOOCHOBAHHOTO BBIOOpa METOAA
peleHus;

— TIPHUMEHSITh COBPEMEHHBIC TPOTPaMMHBIC peIIeHUS (COJIBEPOB) JUIS BBIMYKIBIX H
HEJIMHEWHBIX 3a]1a4,

— HCIOJIb30BaTh METOJbl TEPBOr0 TMOpsAAKA (BKJIKOYAs CTOXAaCTUYECKHE) i 3ajad
MAIIMHHOTO O0yUYEeHHUSI.

é/1a0emo.

— HaBbIKAaMHU peaju3alii 0a30BbIX AJITOPUTMOB: TPAJAUEHTHBIM ciiyck, meToq HbioToHa,
MIPOKCUMAJIbHBIE METO/IBI,

— HABbIKAMHU JIMATHOCTUKH CXOJIMMOCTH HWTEPALMOHHBIX METOJOB M HACTpOilKa HX
apaMeTpoB,

— HaBBIKAMHU pENICHUs 3a]ad C OrPAaHUYCHUSMH MeEToJaMH ImTpadoB, MHOXKHUTEIICH
Jlarpanxa u ADMM,;

— HaBBIKOM aHAJIM3a MOJYYEHHBIX PELICHUI U MPOBEPKA YCIOBUI ONTUMAIBHOCTH.

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU
paboTHUKaMu YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUarOIIUXCA:

Komnerennusi | Coaep:kanue KoMIeTeHIUU Nuaukartop IMepeyeHb NIAHUPYEMBIX
KOMTIETeHIINH pe3yJabTaToB 00y4eHusI 10
AUCUUIINHE (MOIYJIIO0)
YK-6. Crioco0eH omnpeaeaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH 1 aHaJH3a CBOeH
COOCTBEHHOH JIESITETTLHOCTH H JICSTEITILHOCTH, @ TAKKe
CIOCO0bI e MIPHUHIUITGI YTIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIONIaraHus
CaMOOIEHKHU VK-6.2. YMeeT cTaBUTh pealnucTU4HbIe U

JOCTHKUMBIE LIEJIU, OTIPEENATh
IIPUOPUTETHI B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

VK-6.3. NwmeeT mpakTUdecKuii OTbIT
NPUMEHEHUS] METOJI0B
CaMOOILICHKH B CBOEH
npoeccnoHambHON
JeSITeIIbHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccnoHaIbHOrO pocTa

OIIK-2. Croco0eH co3maBaTh U OIIK-2.1. 3HaeT COBPEMEHHBIE OJXO0bI K
HCCIIEN0BATH HOBBIE ITIOCTPOCHUIO MATEMATHYECKIX U
MaTeMaTHYECKHUE MOJIEIH B CTaTHCTUYECKHUX MOJENEH,
€CTeCTBEHHBIX HayKax, MIPUMEHSEMBIX B JIEKTPOHHON
COBEPIIICHCTBOBATh U KOMMEPIIMH, BKJTFOYast MOJICIIN
pa3pabaThIBaTh KOHIICTIIIUH, MMOBEJICHHUS TI0JIb30BaTEIICH,
TEOPUU ¥ METOJIBI CUCTEMBI pEKOMEH 1aInH,

MOJIETIH YA KaHUS KJINEHTOB, a
TaKXe METO/Ibl aHaN3a
HEMOJHBIX, 3aITyMIEHHBIX U
BpPEMEHHBIX JJAHHBIX

OIIK-2.2. YmMeer pazpabaTbIBarth,
a/IafITUPOBATh U IPOBEPSITH
MaTeMaTHYECKHE MOJEITH IS
peleHus NpUKIaIHbIX 3a1ad,
OIIEHMBATh UX TOYHOCTH U

YCTOUYUBOCTS,
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HHTEPIPETHPOBATH PE3YIbTaThI
C YYETOM 3KOHOMUYECKUX
MOKa3aTelie AeATeIbHOCTH
OpraHu3aluu

OIIK-2.3.

HmeeT npakTU4ECKUN OTBIT
pa3pabOTKH M UCCIICTOBAHMS
MaTeMaTUYeCKUX MoJielieh B
paMKax MPUKJIAIHBIX MPOEKTOB,
BKJIKOYAs IOArOTOBKY JaHHBIX,
HACTPOWKY IapaMeTpoB
MOJEJIEH, IPOBEPKY UX KauecTBa
Ha peasIbHbIX JJAHHBIX U
NpEACTABICHUE PE3YJIBTATOB B
AHATUTHYECKUX OTYETaX

IK-3. Crioco0eH OCyIIeCTBIIATh
aHaJIN3, HHTEPIIPETALUIO U
OLICHKY PE3YJIbTaTOB
IMPUMCHCHUA MCTOJ0B
MAaIlIMHHOTO O0YYEeHHS B
3JIEKTPOHHON KOMMEPLIUU

[K-3.1.

3Haer METOAbI CTATUCTUYCCKOI'O
aHaJn3a, IPUHIIMIIBI
IIOCTPOCHHS 1 OLICHKU KauecTBa
MOJEJICH, ITOAXO0IBI K
IIPOBEACHUIO
OKCIICPUMCHTAJIbHBIX
HCCIIEAOBAHUM U IPOBEPKE
CTaTUCTUYECKUX THIIOTE3

[K-3.2.

YMeeT npoBOAUTH aHATU3
JAHHBIX U PE3YIHTaTOB
MOJIEITUPOBAHUS,
UHTEPIPETUPOBATH TIOTyUYEHHEIC
PE3YIIbTaThI C YYETOM IIeTeH U
nokazarenei 3¢ (heKTHBHOCTH
JeSITeIbHOCTH OpPTaHN3aIluu

[K-3.3.

HNmeer npakTUUECKUIA OIBIT
MPOBEICHUS AHATUTHICCKUX
HUCCIEIOBAHNN U IIOATOTOBKH
000CHOBAHHBIX BBIBOJOB U
PEKOMEHIAIUH JUTsI TPUHSTUS
YIpaBICHUYECKUX PEIICHUI
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4yecKue Yachl
n/m Ounas ghopma
HaumenoBanue TKY
AynuTtopHasi paboTa .
azzesia IMCIUTLTUHBI TEeKYI Uit
pasiea auct Jleknuu | CeMuHAPBI CamocrosnTe (rexcynt
(Monyas) KOHTPO.JIb
(mpaktnyec | Konrpoun JbHAs
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)
1 OCHOBEI BBIITyKJIOTO JlomarHe
aHAIIM3a JUIS IOCTPOCHUSI 14 14 63
3aJlaHus
METOJIOB ONTUMHU3AIIHH
2 YucnieHHbIE METOIBI Tlomarae
OTITUMU3AITUH IS
Hn A 16 16 63 3a7aHusg
PEIICHUS PUKIIATHBIX
3aja4
Ikzamen 4 [Ipoext
Hmozo: 30 30 4 126
O6vem oucyunaunvl (Mooynsn) (6 190
ax. 4.)
Obvem Ooucyunaunsvt (mooynsn) (e 5
3au. eo.)
4. CopepxaHue IMCUUILTHHBI (MO1YJIs)
Nen/m | HammeHoBaHue pa3aesia ConepxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM

AMCUHMILIMHBI (MO1YJIs1)

1 OCHOBBI BBIITYKIIOTO Beenenue B MeTopl ontumMu3anuu. [IpumMepsl noctaHOBOK 3aia4. Beimykibie
aHajau3a Ui OCTPOEHUS MHOKECTBA.
METOJIOB ONITHMM3AIINH Beimykieie pyHKIUM B CITOCOOBI X TIOCTPOESHHUSL.
[TocTaHOBKHM 3a7a4 BBIMYKIOW ONTUMU3ALINH.
Vca0BUS ONTHMAIIBHOCTH.
BBeneHue B TeopHio JBOMCTBEHHOCTH.
Konnueckast 1BOHCTBEHHOCTb.
2 YucaeHHBIE METOBI BBenenne B 4YMCIEHHBIE METOJbl M TUIMM3ALMUS COJIBEPOB U PELICHUS

ONTUMM3AINH JJIS
peLIeHUs IPUKIATHBIX
3a1a4

ONTHMH3ALMOHHBIX 33]1a4.
['pagueHTHBIH cIIyCK.

Y ckopeHHBIE METOABI IEPBOTO MOPAIKA.

Meron Her0TOHA M KBa3UHBIOTOHOBCKHME METOBI.

CroxacTH4ecKkue METObI IEPBOTo MOpsAKa U 00ydYeHHe HelpoceTel.
IIpokcuManbpHBIE METOIBI.

Mertonast mtpagoB 1 ADMM.

MeTop! ONITUMU3ALUH U NTAPAJUICTbHBIE BBIYMCICHHUS.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CTyqeHT B TEYEHHWE BCEro IMepHoAa OOydeHHUs TNOIydaeT HHIUBUAYaJbHbIH
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeJIelIaMH.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. TlonskoB, B. M. Meronbl ontumu3auu : yaeoHoe nocoomue / B. M. Tlomskos, 3. C.
Aranapos. - 2-e u3g. - Mocksa : JlamkoB u K, 2022. - 86 c. - ISBN 978-5-394-05003-9. - Texkcr :
anexkTpoHHbId. - URL: https://znanium.com/catalog/product/19264009.

2. AtrerkoB, A. B. Metonsl ontumu3zaiuu : yaebroe mocooue / A. B. Arrerkos, B. C.
3apy6un, A. H. KanaraukoB. — Mocksa : PUOP : UHOPA-M, 2023. — 270 ¢. — (Bricuiee
obpasoBanue: bakanaspuar). — DOI: https://doi.org/10.12737/11456. - ISBN 978-5-369-01037-
2. - Texct : anextpounsIit. - URL: https://znanium.ru/catalog/product/1930702.

Jononnumenvnan r1umepamypa:

1. Caxaposga, JI. B. MeToasl onTuMHU3aIuy Jisi MATUHHOTO 00y4YeHus : yueOHOe Tmocodue
/ JI. B. CaxapoBa, I'. B. JlykeaHoBa. - PocroB-Ha-/lony : M3parenbcko-nmonurpapuueckuii
KoMIuieKkec PocToBckoro rocymapcTBeHHOTO SKoHOMHYecKoro yauBepcurera (PMHX), 2023. - 87
c. - ISBN 978-5-7972-3139-4. - Teker AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2213898.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIMM MPOTHBOIIOKAPHBIM MpPaBUJIaM U HOpMaM U o0eclieunBaroleil MpoBeieHue BeexX
BUJOB JUCLUUIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IIOATOTOBKH, IPAKTUYECKOW W Hay4dHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THWMA, 3aHATHM CEMUHApCKOro (MPakTUYECKOro) THIA, TPYIINOBBIX U
VMHAUBUAYAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MIOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHHUs U MPO(UIAKTUIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumiInHbl (MOIyIs) 00eCrieYuBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;
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https://znanium.com/catalog/product/1926409
https://znanium.ru/catalog/product/1930702
https://znanium.ru/catalog/product/2213898

— CHeUaIn3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

[TomereHus U1 CaMOCTOATEIBHOM pabOThI 00yYaIOIINXCS, B TOM YHCIIE IPUCTIOCOOTICHHbBIE
JUISL MCTIONIb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B  OJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATENBbHYIO  CPEdy
YHusepcurera.

OOyuaromumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM HpodecCHOHaIbHBIM 0a3zam
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue nopraia Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubmoreka
2. | baza mansbix as I T-crienuanucTon https://habr.com
3. | basa mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccuiickoit @enepariim

5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/
6. | Mudopmanmonnas cucrema "Exannoe okHo nocrymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMAaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpansiemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
Bpaysepsbr:
SAunexc.bpayzep OTEYECTBEHHOE cBOOOJTHO pacTpoCTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHUA:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apyOexHOoe CBOOOJTHO PACIIPOCTPAHAEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe

IIporpamMmmHoe obecnieyeHne VIS IVIAHNPOBAHMUSA M YUeTa BpeMEHM:

Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIPOCTPAHAECMOE
CucreMbl YIPaBJIEHUS IPOEKTAMM:
Microsoft Imagine (Project) | sapy6esroe | muuensuonnoe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CucreMbl ynpapjeHusi 6a3aMu JaHHbIX:

Microsoft Imagine (SQL Server) | 3apyOexHoe JULEH3UOHHOE

Cucrembl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMbI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

MpaBoOBasi CUCTEMa

CpencrBa aHTHBHPYCHOI#i 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIUIEH3HOHHOE

ousneca CranmapTHeIid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHOe CBOOO/THO PACTIPOCTPAHICMOE
Bash (Unix shell) 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOoe CBOOO/THO PACIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeTsl NPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucremsl ynpasJieHusi 0udaunorpadguyeckoii nuHpopmanmeii:

Zotero ‘ 3apyOeKHOE CBOOOIHO PacCIpOCTPaHAEMOE
CepaBuchl U Ci1y:KObI:

Bind 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeToauuyecKHe U OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B mnponecce usydeHus AMCUMILIMHBL (MOAyis) «MeTonbl ONTUMH3aLMU» B pPaMKax
TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCS TaKue BUIbI y4eOHON paboThl, KaK JIEKLIUH,
CEeMMHapbI, JIOMAllIHUE 3a/1aHus], IPOEKT, a TaKXKe Pa3IMYHbIe BUIbl CAMOCTOATENbHON pabOThI
oOydarolmuxcsi MO 3aJlaHuI0  [PENoJaBaTelisd, HalpaBJIEHHbIE Ha pa3BUTHE HABBIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHnEe MPAKTUYECKUX MPO(ecCHOHATBHBIX KOMIETEHIUH,
MOOUIPEHNE UHULIUATHB.

Jlexyus — cHCTEMaTHYeCcKOe, TOCIEIOBATEIFHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

B mpormecce neknmii peKOMEHAyeTcss BECTH KOHCHEKT JIEKLUI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOMBITAThCS HANTH OTBETHI B PEKOMEHIOBaHHOM nuTeparype. Ecim
pa3o0paThCsi B MaTepuaie He YAaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a7aTh €ro
NPETO/IaBaTEI0 Ha KOHCYJIBTAIIH WA BO BPEMSI CEMUHAPCKOTO (TIPAaKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopma yueOHOH IesATeTLHOCTH, TPOBOAMMAS B Y4eOHOM 3aBEICHUH TIO]T
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PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlig ycriemHoW NOArOTOBKH K CEMUHApPY PEKOMEHAYETCS 3apaHee O3HAKOMUTHCA C TEMOHI
3aHATHSL U OCHOBHBIMU MaTepuajamMH, 4yTOObl MMETh BO3MOYKHOCTb AKTMBHO Y4acTBOBaTh B
oOcyxnenun. Taxke MOJe3HO MOATOTOBUTH BOIPOCHI U MJIEH AJI OOCYKIECHHUS, YTO MOMOXKET
I1y0’Ke IIOHATh MaTepUal U NMPOJIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Homawnee 3a0anue — HaboOp 3a7a4 IO TeMaM HeJIeJIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aaHus Ha JTarbl, YTOObI
n30exarh Meperpy3kd M JIydllle YCBOUTh MaTepHall, UCIOJIb30BaTh pa3jIU4HbIe HCTOYHHKU
uH(pOopMalnu, BKII0Yas y4eOHUKH U OHJIAHH-PECypChl, I 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Ilpoexm — wuccnenoBarenbckas padoTa MO JUCHUIUIMHE (MOAYNIO) M MPE3CHTAIHS
PE3yJIbTATOB.

s ycrienmHon MoAroTOBKH K IMIPOEKTY PEKOMEHAYETCS: YETKO OIIPEAEIINUTD LN U 3a4a4U
NPOCKTA; COCTABUTh IUIAH Pa0OThI, pa30MB MPOEKT HA ATAIbI C YKa3aHUEM CPOKOB BBITIOJHCHUS
KaXJIOTO W3 HUX; UCIIOJIIB30BaTh pa3HO0Opa3Hble HCTOYHUKU HWH(OPMAIIMA U UHCTPYMEHTHI JIJIs
UCCIICIOBAHHS TEMBI;, PETYJISIPHO MPOBEPSTH MPOrPECC U BHOCUTh KOPPEKTHUBBI B TUIAH, €CIH ATO
HEOOXOINMO.

bonycnvie b6annbt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCIUTUTHHE (MOYJII0) M CTUMYJIMPYET YIIyOJIeHHOE H3ydeHHEe MaTepHara.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIYOJEHHOE
U3y4eHHE OTJCIIBHBIX TEM M BOIPOCOB Y4eOHOW AMCUUIUINHBI (MOIYJIIS).

B nporecce camoctosTennbHOM pabOThI CTYA€HTHI B3aUMOJIEHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepuaiaMH Mpyu MUHUMAJIBHOM y4YacTHH MpernoiaBares. 3aaun CTyIeHTa BKJIIOYaloT padboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENbHBIX TEM, BHINOIHEHHE YU€OHO-HUCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO JMCHHUILIHHE (MOAYJII0)

Kpurtepuu nosiyuyeHusi ypoBHsl 1 OLLEHMBAHHS C(POPMHUPOBAHHOCTH KOMIETEeHUMI 10
AUCUHHILINHE (MOY110) «MeToabl ONTHMHM3ALUN>»

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHMKEHHM OOydaroluxcsl MO AUCHUIUIMHE (MOIYJIIO)
OCYIIIECTBIISIETCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaliH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
9K3amena, Ipu 3TOM MPOBOJIUTCS OLIEHKA KOMITETEHINH, chOPMUPOBAHHBIX 110 AUCLUILIIMHE.

I[J'I}I OLCHUBAHUWA TCKYHICT'O KOHTPOJISI YCIICBACMOCTU U HpOMC)KWO‘-IHOﬁ aTrTeCTalun
HCIIOJIB3YCTCA IlCCSITI/I6aJ'IJ'IBHa}I KajJla OUCHHBAHUA, KOTOpasd COOTHOCUTCA C TpaﬂHHHOHHOﬁ
MATUOAIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, C€CJIM UHOC HC YKa3aHO B cpmna6yce JUCHUIIIIMHBI.

JecaTubannbuas IlarudamibHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OILICHKA OLICHKA AUCHHILVINHE (MOLYJIIO)
10 OT1inyHO CTyaeHT TOJHOCTHIO BIIafIeeT 3HAHWUSAMH, H3JIOKCHHBIMU B
9 OTIuuHO paboueil mporpaMme, U riIyO0OKO OCMBICIISET JUCUUIUTUHY. OH
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JdecaTudannbuas IlaTudannbHas Oo0mas xapakTepuCTHKA pPe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA JUCHMIIMHE (MOIYJIIO)

8 OTnuuHO CaMOCTOSITEJIFHO U JIOTMYECKH TMOCIE0BATEIbHO OTBEYACT Ha
BCE BONPOCHI, aKIEHTHPYS BHIMAaHHE Ha HambOoiee Ba)KHOM.
YMeeT aHanMM3MpOBaTh, CpPaBHUBATh, KJIACCU(PUIIMPOBATH,
0000maTh,  KOHKPETU3UPOBAaTH M  CUCTEMAaTHU3UPOBATH
W3YYEHHBI MaTepuai, BbIIEISAS KIIOYeBble MOMEHTHl U
yCTaHABIMBas  MPUYUHHO-CIECICTBEHHBbIE  CBsI3U.  YeTko
(hOopMyITUPYET OTBETHI, YBEPEHHO HHTEPIPETUPYET PEIYTHTATHI
aHAJIU30B U JPYTUX UCCIECIOBAHUHN, a TAKXKE PEIIACT CIOKHBIC
3agaun. CTyJEHT XOpOIIO 3HAKOM C METOJIaMHU HUCCIIEJOBaHHUA,
HEOOXOJUMBIMHU JJISI TPAKTUIECKOW IESITENbHOCTH, U yMEET
CBSI3BIBaTh TEOPETHUECKHUE ACIEKTHl NUCHUILIUHBI (MOIYISA) C
MPAKTHYECKUMH 3aa9aMHt.

7 Xoporro CryneHT oOmamaeT 3HAHWSAMH IpPEeIMEeTa MOYTH B IIOJIHOM

6 Xopormo o0beme paboueil mporpaMMbl U CaMOCTOSITENNBHO, JIOTHYECKH
HIOCJIEI0BATENIbHO U BCECTOPOHHE OTBEYAET HA BCE BONPOCHI,
aKICHTHPYS BHUMaHUE Ha HanOoJee 3HaYMMBIX MOMeHTax. OH
yMEeT aHaJIM3UpOBaTh, CPaBHUBATh, KIACCHU(PHUIUPOBATS,
0000maTh, KOHKPETH3MPOBaTh H  CHCTEMaTH3UPOBATH
H3y‘1€HHI:II>i Marcpuall, BbBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U
yCTaHaBJIMBas MNPUINHHO-CJICACTBCHHEBIC CBA3H.
®opmynupyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHaJM30B M JPYTHX HWCCICIOBaHUH, a TaKkKe
pelIaeT CIIOKHbIE CHTyallMOHHBIe 3amadyd. CTyIEHT XOpOIIOo
3HAKOM C MCTOJaMH HCCJIICOAOBAaHMU, HCO6XOI{I/IMI)IMI/I JJIsA
HpaKTPI‘IeCKOfI JCATCIIBPHOCTH, u yYMEET CBA3bIBATH
TEOPETHYECKUE aCIEKThl TpeaMeTa ¢ IPaKTHYECKUMHU

3a7a4aMu.
5 Y noenetBoputenbHo| CTyaeHT o0jagaeT 0a30BbIMU 3HAHUSMU 110 JUCIHUILIMHE, HO
4 V JI0BIIETBOPHTEIIBHO | MCTIBITHIBAET TPYJHOCTH NPH CaMOCTOSTENBHBIX OTBETAX M

UCTIONIB3YEeT HETOUHBbIe (OPMYIUPOBKU. B X0 0TBETOB OH
JIOITyCKaeT OMIMOKH, Kacaroluecss cyTH BoIpocoB. CTyAeHT
CIOCOOEH pelIaTh TOJBKO CaMble MPOCTHIE 33aJa4d U BIIaJeeT
JIMIIb MUHUMAJIbHBIM Ha60pOM METOA0B UCCJICIOBAHUS.

3 He cnan CryneHT He oBiaaen 00s13aTeIbHBIM MUHUMYMOM 3HAHUH 110
MpeIMeTy U HE MOXKET OTBETHUTh Ha BOIPOCHI, JAXE eCid
MpenoiaBaTeb  3aJaeT  JIONMOJHUTEIBHBIE  HABOJISIINE

BOTIPOCHI.

JuctunnuHa (MOAyinb) «MeToapl ONTUMH3AINKI OLIEHUBACTCS CIEAYIOIIUM 00pa3oMm:

AKTHBHOCTH Bec |KoanuectBo Onucanne

Homamnue 3aganus | 50% 6 HaGop 3amad o remam Henenu

[IpoekT — nccnenoBarenbckas padboTa 1Mo TUCITUTLINHE
DK3aMeH 50% 1 P P
(MOyITIO) ¥ TIpE3eHTAINS PE3yIETaTOB

®opmyaa pacyéra HUTOroBOl OIEHKM MO0 JMCHUIUIMHe (Moay/aw) «Mertoabl
ontumu3anun»: «0,5 X Cpennee 3a nomarmraue 3aganus + 0,5 X Dk3aMen».

DNEeKTPOHHBIA JOKYMEHT



B pamkax u3ydeHus AMCUUIUIMHBI (MOAYJISl) BO3MOXKHO MOJIydeHHEe OOHYCHBIX OaioB.

Texkyluuii KOHTPOJIb YCIIEeBAEMOCTH 00y4alOIIMXCS 10 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe TOMaLIHUE 32/IaHUS

JlomamHee 3a1anne 1. AHaIU3 BBIMYKJIOCTH U NOCTAHOBKA 321a4H ONTUMHU3ALMHU
1. MMansl pyHKIMN:
o f1(X)=x4+2x2
o f2(x)=log(1+ex)
o f3(X)=IAx—blI22+AlIxII1
Uccnenyiite kaxayro GyHKIMIO Ha BBITYKIOCTh. OOOCHYHTE OTBET C MOMOIIBIO
omnpefeNeHud W JOCTaTOYHBIX  YCJIOBUM  (Hampumep, IOJOKUTENIbHAs
MOJTYOPEICIEHHOCTh TeCCHaHa, KOMITO3UIIUS BBITYKIIBIX ()YHKITUH).
2. PaccmotpuTe 3agaqy: MuHUMH3HPOBATh f(X)=(Xx1—2)2-+(x2+1)2 npu orpaHUYCHHUSAX:

o x1+x2<1
e Xx1>0
o« X2>0

[IpoBepbTe  BBIMYKIOCTh 3aJaud, MOCTPOHTE JIOMYCTHUMOE MHOXECTBO,
chopmynupyiite ycnosus ontumanbHocTi KKT u HaliauTe pemienue rpaduyecku
Y aHAJIMTUYECKH.
3. Odopmute pemenue B Buae otu€ra (3—5 cTpaHuil), BKIIOYAs MOSICHEHUS, PUCYHKH U
BBIBO/IbI.

JomamHee 3axanue 2. Peanusanusi 1 cpaBHeHHe MeTO10B IePBOro MOPSIKa
1. Peammsyiite Ha Python (¢ wucnonpzoBanmem NumPy) crenyromme MeToabl IS
MUHUMU3AIUN KBaApaTUYHOU (QYHKIUU:
f(x)=21xTAX—bTX, rme A>0:
e ['pagueHTHBIN CIIYCK C TOCTOSIHHBIM IIarOM
e ['pagueHTHBIN CITYCK C aJallTUBHBIM IIAaroM (I10 MpaBmiry ApMHijo)
e VYckopennsiit Mmetof (Nesterov’s accelerated gradient)
2. TlpoBenute IKCIEPUMEHTHI:
e Tloctpoiite rpaduku cxogumoctu (Jorapudm OMUOKK 1O HOpME TPaJAUEHTA OT
UTEPALIAN)
e CpaBHHTE CKOPOCTH CXOAMMOCTH IIPH PA3HBIX YUCIaX 00YCIOBICHHOCTH MATPHUIIBI
A
3. Tlpoanamu3upyiiTe BIUSHUE IIara U CTPYKTYPbl MATPHUIILI HA CXOJIUMOCTb.
4. Odopmute pesynpTaThl B BHAE Jupyter-HOyTOyka ¢ KOMMEHTapHsMHU, rpadukamMu u
BBIBOJIAMH.

Jomamnee 3axanue 3. Il ppMeHeHne NpoKcHMaJIBLHBIX MeT010B 1 ADMM
1. Paccmotpute 3agauy Lasso:
xmin21||Ax—blI22+A1IxII1
Peanuzyiite:
o IIpoxcumanbublii rpaaueHTHbIA MeToT (ISTA)
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e VYckopéunsiii Bapuant (FISTA)
« ADMM (Alternating Direction Method of Multipliers)
2. HWcnonp3yiite cunTeTnueckue naHHble (Hampumep, AER100%50, pa3pekeHHBIH BEKTOP
X*).
3. CpaBHUTE METOBI T10:
e CKoOpoCTH CXOJUMOCTH
e TouHOCTH BOCCTAHOBJIEHUS PA3PEKEHHOTO PEIICHUS
e YCTOHYMBOCTHU K BEIOOpY IapaMeTpPOB
4. Odopmute OTUET C aHAIU30M MPUMEHUMOCTH KaXJOro METOAa B 3aBUCHMOCTH OT
CTPYKTYpHI 33/1a4H.

[IpumepHoe onncaHue 3aIaHUS U KPUTEPUHU OLIEHUBAHHUS K NPOEKTY

CTyneHT BBINOJIHAET WHAUBUAYAIbHBINA MPOEKT, MOCBAUIEHHBIA MOCTAHOBKE, aHAIM3y U
YHUCIICHHOMY pELICHMIO MPUKIAJAHON 3anauu onTtuMu3anuu. IIpoexT BKIOYaeT clienyroiue
STalbl:

1. ®opmanuzanus 3a7auu — BbHIOOP peaIbHON WIIM CUHTETUYECKON PUKIIAJHON MTPOOIEMbI
(Hampumep, U3 MAIIMHHOTO 00YyYeHHUs, SdKOHOMUKH, 0OpaOOTKH CUTHAIIOB, JJOTUCTHKHU) U
e€ rmepeBoji B MaTeMaTHUECKYI0 (POPMYJIMPOBKY ONTUMH3ALMOHHON 3a/1auH.

2. Anamu3 3a7aud  — TPOBEpPKAa  BBIMYKIOCTH, JU(P(EpPeHIUPYEMOCTH, HAIWYMS
orpanudeHuit; Gopmynuponka ycioBuil ontumansHocTd (Hanpumep, KKT); moctpoenue
JIBOMCTBEHHOM 3a/1a4uu (€CJIM MPUMEHHUMO).

3. Beibop um peammzamusi Merona — OOOCHOBAaHHBIA BBIOOpP YHCIEHHOTO METOJA
(rpanueHTHBIN cyck, MeTosl HploToHa, mpokcumanbHelil MeTosl, ADMM u z1p.) ¢ yuérom
CTPYKTYpHI 33/1a4H.

4. YucneHHoe pelieHHMe — peanuzainus aiaroputma Ha Python (umm npyrom s3bike),
BU3YyaJIU3alUs CXOJUMOCTH, IUAarHOCTHKA MTOBEICHHS METO/Ia.
5. AHamu3 pe3ylbTaTOB — OLEHKAa CKOPOCTH CXOAMMOCTH, YYBCTBUTEIBHOCTH K

napameTpam, CpaBHEHHE ¢ aJIbTEPHATUBHBIMH 110IX0JJaMHU (€CIIH BO3MOXKHO).

6. Odopmienne — moaroroBka otuéra (8—12 crpanun) mimm Jupyter-HoyrOyka ¢ KOIOM,
MOSICHEHUSIMH, TpadUKaMU U BBIBOJIAMHU, a TAK)KE KpaTKas nmpe3eHTarus (5—7 cnaioB) AJis
3aIUTHI.

Kpurepun oneHuBanus npoekra:
1. KoppeKTHOCTb M COepPKaTeIbHOCTh NOCTAHOBKH 3a1a4H
— 3agaua chopMyaUpoBaHa SICHO, UMEET MPUKIIAJHYIO WK TEOPETHUECKYI0 MOTHUBALHUIO,
IIPEJICTaBJIEHA B BUJIE MATEMATUYECKON MOJIEIN ONITUMU3ALINN.
2. I'nyOuHa MaTeMaTHYeCKOr0 aHAJIHN3a
— IlpoBenena mpoBepka BBINYKJIOCTH (DYHKIMH M MHOXKECTBA, MCCIEJAOBAaHbI YCIOBUS
ontuMmansHocT (Hanpumep, KKT), mpu HeoOXOAMMOCTH NOCTPOEHA W MpOaHAIU3HpPOBaHA
BOMCTBEHHAS 3a/ia4a.
3. OGocHOBaHHBI BHIOOP YHCJIEHHOT0 METO/1a
— MeToz BBIOpaH ¢ y4ETOM CTPYKTYpBI 33/1a4H (TJ1aJKast/HeTIaKas, ¢ orpaHuueHUsIMuU/6e3,
pa3MEepHOCTh U T.[.), IPUBEIEHBI ApPT'YMEHTHI B II0JIb3Y €TI0 IPUMEHUMOCTH.
4. KavecTBO peajiM3allUM U YHCJIEHHBIX IKCIIEPHMEHTOB
— AJTOpUTM KOPPEKTHO peain30BaH, KOJ paboTaeT, BU3yaJU3UpOBaHA CXOAUMOCTH,
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MPOBEJCHBI SKCIIEPUMEHTHl C BapbUPOBAHHWEM MapaMeTpoB (IIAr, HayaJlbHOE MPUOIMKEHUE,

pa3Mep BBIOOPKH U Jp.).
5. AHanu3 pe3yJbTaTOB H BHIBO/IbI

— IlpencraBneHbl HHTEPIPETUPYEMBIE PE3YIBTATHL, IPOBEJEHO CPAaBHEHUE METO/I0B (eciu

HpI/IMeHI/IMO), CACJIaHbl COACPIKATCIBHBIC BBIBOJAbBI O MOBCACHUHN AJITOpUTMA, €T0 CXOOAUMOCTHU U
IMPAKTUYCCKUX IMEPCIICKTUBAX.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

CTPYKTYPOU W JIMHEHHBIMU OTPAHUICHISIMU ?

Ne 3ananue OtBer Kommnerenuus
n/n
1. | Kakoe ycnoBre HEOOXOANMO B JOCTATOYHO ISt I'eccnan OIIK-2
BBIMYKIIOCTH ABKIBI AudepeHmpyemMoit GyHKnm? HOJIOKUTEIBHO
MOIYOIPENETIEH
2. | seasiercs mu mHOXecTBO {XERN||X|2<1} BBITYKIIBIM? Ha OIIK-2
3. | Kakoii Tunm ONTHMM3AIIMOHHON 3a7aud HMMeEET BHUJ | Beimykias 3aja4ya I1K-3
\minf(x),f — BBINTYKJIasi, XEBBITYKIIOE MHO)KGCTBO‘?
4. | Yto sBisieTcs HEOOXOAMMBIM YCIIOBHEM JIOKaJIbHOTO | ['paameHT paBeH OIIK-2
MUHUMYMa JIIs TIaAKON GyHKIMH 0e3 OrpaHuIeHUN? HYJIIO
5. | Kakoii MeToJ] HCITOJIb3YET BTOPBIC TIPOU3BOJIHBIC IS Meton HetoToHa OIIK-2
MOCTPOCHUS KBAIPATUYHOM anmpoOKCUMAaIuu?
6. | Uro Takoe nBoHCTBeHHAs (DYHKIIHS B JIarpaHKeBOi MuHuMyM IK-3
JIBONCTBEHHOCTH? JlarpaHKuaHa 1o
MIPSIMBIM
MepPEeMEHHBIM
7. | Kakoit MeToj MOAXOMUT ISl 3a7a4 C HETJIaKUM IIpokcuManbHbIN TIK-3
cllaraeMbIM ? TPaJuEeHTHBIN
METO/T
8. | Kakoii airopuT™ HCHONB3YeT NPaBUIO APMHUIjO ISt I'paguentHsIit OIIK-2
BBIOOpA TI1ara? CITyCK C JINHEUHBIM
MOUCKOM
9. | Yro o3Ha4yaeT CXOAMMOCTh METOJIa IO ()YHKIIHH CO Ommbka yObIBaeT T1K-3
CKOpPOCTBIO ? He ObIcTpee, 4eM
1/K
10. | Kaxoii meron 3hhexkTuBEeH AJisi CHIIBHO BBITYKIIBIX 33184 I'panuentHsrit [K-3
U JOCTUTaeT JIMHEUHON CXOAUMOCTU? CIIyCK C
MTOCTOSTHHBIM
raroMm
11. | Yro Takoe CTOXaCTUYECKUN TPAJIUESHTHBIN CITYCK Merton, VK-6
(SGD)? HCTIONB3YIOIIN I
OIICHKY I'pajIieHTa
10 OJTHOMY
00BEKTy UM MUHU-
Oaruy
12. | Kako#i MeToj MpUMEHSIeTCS B 3a/1a4aX C pas3/IeuMOoit ADMM T1IK-3

DNEeKTPOHHBIA JOKYMEHT




CXOJIUMOCTH 10

s

BBIITYKJIbIX 3aJ1a4

13. | SAsnsercs mu GyHKIHS ﬁ(x)zex BBIITYKJIOH? Ha YK-6
14.| Yro takoe yciosue Crneiirepa? VYcnoBue cTporoit [K-3
JIOITyCTUMOCTH AJISt
BBITTOJTHEHHUS
CUJIbHOU
JIBOMCTBEHHOCTH
15. | Kako#i MeTo/1 UCTIOJB3YET MPHUOIIIKEHUE TeCCHaHa KBa3suHLIOTOHOBCK OIIK-2
BMECTO €TI0 BBIYHMCIICHUS? 1e METOIbl
(manpumep, BFGS)
16. | Yro Takoe npokcuMalbHblii oneparop ¢ynkiwn g(X)? \proxg(v):argminx\ [K-3
(9(X)+21]x—V|2)
17. | Kaxoii Tun 3amau pemaet consep CVX? Beinykiiele 3agaun OIIK-2
ONITUMM3ALUI
18. | Uro npoucxoauT ¢ rpaJueHTHBIM CILyCKOM IpU PacxonumocTts [IK-3
CJIMIIKOM OOJIbIIIOM Inare?
19. | Kakoi#i MeTo/ MOAXOAMT TSl 33724 C OOJIBIITNM YHCIIOM CroxacTuueckue YK-6
MIEPEMEHHBIX U PA3PEKEHHBIMU JaHHBIMU? METO/BI [IEPBOTO
MopsiiKa
20. | Yto o3HauaeTt "yckopenue nmo Hecrepoy"? VYiryunienue [K-3
CKOPOCTH

DNEeKTPOHHBIA JOKYMEHT




		el.sudakova@cu.ru
	2026-08-28T15:38:35+0300
	Москва
	АНО ВО "ЦЕНТРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




