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AHHOTALMS

paboueii nporpaMmmbl yueoHoi nucuuninubl 51.0.16 Meroabl onTHMH3ALKH /1J151 IOATOTOB-
KM 0akanaBpos no Hanpasjaenuio 09.03.02 UupopMaunuoHHbIe CHCTeMbI H TEXHOJIOTHH,
HANPaBJEHHOCTH «boJibIINE JaHHBIE H MAIIMHHOE 00yYenue», « KoMnbrTepHbIe HAYKH H
TeXHOJIOTHH HCKYCCTBEHHOI0 HHTELJIEKTA»

Ieab ocBoeHMs AMCHHIUIMHBI: cOPMUPOBATH Y CTYIEHTOB CUCTEMHOE MOHMMAHUE 3aJ1a4
ONTUMHU3AIMHA U METOJIOB WX PEIEHHs, Pa3BUTh HABBIKMA MOCTAHOBKHU U PEIICHMS MPUKIAIHBIX OII-
THMH3AIIMOHHBIX 3a/1a4, BO3HUKAIOIINX B MH(QOPMAIIMOHHBIX CHCTEMaX, aHaJN3¢ JIaHHBIX U MPOCK-
TUPOBAHUHU MPOTPAMMHBIX U TEXHHUECKHX cucTeM.[lo OKOHYaHHIO N3yUeHUS JUCLUIUIMHBI CTYACHT
JIOJDKEH 3HATh: KJIacCH(PUKAIIMIO 3a/1a4 ONTHMHU3AIMH, OCHOBHBIE METO/IbI (JIMHEIHOE, HEeJIMHEHHOE,
JIMCKPETHOE, MHOTOKPUTEPHATIBHOE NIPOrPAMMHUPOBAHUE, CTOXACTUYECKUE U IBPHCTHYECKHUE METO-
JIbI), OCOOCHHOCTH NMPUMEHEHHS MPOTPaAaMMHBIX CPEJICTB; YMETh (hOopManu30BaTh MPHKIAIHbBIC 3a-
Jlauu, o 0MpaTh aJIeKBATHBIE METO/Ibl U UHTEPIPETHPOBATL PE3YJIbTATHI; BJIa/IeTh HABBIKAMH pea-
JU3AIMK AIFOPUTMOB onTUMU3anuu B Python win aHanoruyHbIX nakerax.

MecTo IMCHMIUIMHBI B Y4eOHOM ILIaHe: JUCIMIUIMHA BKJIIOYEHa B 00s3aTENbHYIO 4acTh
yueOHOro miuaHa no HampapieHHio noarotoBku 09.03.02 MHdopManmoHHble CHCTEMBI M TEXHOIIO-
THH.

TpeboBanus K pe3yJjibTaraM 0CBOEHUS JUCHHILIMHBI: B PE3YJIbTATE OCBOCHUS AUCIIUILIU-
HBI POopMHUPYIOTCS clieyrommue KomneTeHun (MuaukaTopsl): OINK-1.1; OIK-1.2; OI1K-1.3; OITK-8.1;
OI'K-8.2; OI'K-8.3; ITKxpmim-8 (MF-3. I IpomsuryH1i YpoBeHS). |

Kparkoe coaep:kanie 1HCUHIIHHBI:

BBenenue B ontuMuzanuio. besycnoBHas onTuMu3anus GyHKIMH OJHON MepeMeHHOH. bes-
YCIOBHAsI ONTUMU3ALHSA (PYHKIIMU MHOTHX HEPEMEHHBIX. YCIOBHAsI ONTUMU3ALNSA (PYHKIIHU MHO-
IMX TepeMeHHBIX. JInHeliHoe nporpaMMmupoBaHre. MHOrOKpHTEpHalbHAs ONTHMH3ALHA H [IPHHS-
THe pemeHui. Llenouncnennoe nporpammupoBanne. Bapuannonnoe ucuncinenue. JuHaMuueckoe
[IPOrpaMMUPOBAHUE. DBOIIOLHOHHBIE METO/b! oNTUMU3aluu. OnTuMusanus B UHGOPMALMOHHbIX
cucremax u MH.

O0mas Tpya0eMKOCThb JUCHHILTHHBI: 144/ 4 (4achbl/3a4. e.)
IIpome:KyTOUHBIN KOHTPOJIb: JK3aMeH.

1. Heab ocBOeHHS] AUCUMILIHHBI

[enpro aucHUIUIMHBI «METOIBI ONTUMU3AIMI SBISIETCS (OPMUPOBAHUE Y
CTYJEHTOB CUCTEMHOIO IMPEACTaBICHUS O NMOCTAHOBKE M KJIACCU(UKALUU 3a]a4 OIl-
TUMH3AIMH, a TAK)KE OBJIAJICHHE OCHOBHBIMU METOJIaMHU MX PELICHUS JJIsSI PUKIIaI-
HBIX 33/1a4 UH(POPMALIMOHHBIX CUCTEM M UCKYCCTBEHHOI'0 MHTEJUIeKTa. Jlucuurinna
HampaBlieHa Ha Pa3BUTHE YMEHHWH W HAaBBIKOB ()OpMaH30BBIBATH MMPAKTHIECKHUE 3a-
JTla4M KaK 3a71a4¥l ONTUMU3AIMK (C YKa3aHUEeM KPUTEPHUEB, OTPAHUYCHUN U JIOTYCTH-
MOTO MHOJ)KECTBA); BbIOMpATh aJeKBaTHBIC KJIACChl METOJIOB (JIMHEHHOE, HEeJMHEH-
HOE, IIEJIOYUCIICHHOE, MHOTOKPUTEPUATbHOE, JTUHAMUYECKOE, IBOIIOIMOHHOE TPO-
IpaMMUPOBaHUE) C YYETOM CTPYKTYphI 3a/1a4d M TPeOOBAHUN K TOYHOCTH U pecyp-
caMm; peajn30BBIBATh U TMPUMEHSTh AITOPUTMBI ONTUMU3AIUN B BBIYUCIUTETHHBIX
cpenax (B Tom uncie Ha Python/Jupyter) s pemenus 3agad B oosactu MC, ananuza
naHHbix U UU.



2. MecTO AMCUHUIUIMHBI B Y4e0OHOM npoiecce

Jlucummmaa «MeToabl ONTHMH3allMW» BKIIOYEHA B 0053aTEJbHYIO 4YacThb
MUCHMIUIMH y4eOHoro miuana. Jluciunnuaa « MeToabpl ONTUMU3AIUNY Pean3yeTcs B
cootBeTcTBUM ¢ TpeboBaHusAMU PI'OC BO, KOMIIETEHTHOCTHO-POJICBBIX MOJEICH B
cpepe uckyccrsenHoro unremiekra, OIIOII BO u Yuebnoro nnana no nanpa,iie-
Huto 09.03.02 MudopmaoHHbIE CUCTEMBI U TEXHOJIOTHH.

C yuerom KPM UU u OII nnst HanpaBieHHOCTH «bombinue TaHHbIE U MAlTuH-
Hoe oOy4denue» BoiOpanbl poiu Data Analyst u Data Engineer, ais HanpaBieHHOCTH
«KOMIIBIOTEpHBIE HAYKM W TEXHOJIOTUM HWCKYCCTBEHHOIO WUHTEIIeKTay - ML
Engineer u Data Engineer.

Juctuumiaa « MeToibl ONTUMHU3AIMU» U3YUYaeTcsl Ha TPETheM Kypce o0pa3o-
BATEJILHOIO IUKJIA.

JIns ycrnemmHoro u3ydeHus JUCIUIUTMHBI HEOOXOAMMBbI 3HAHUS U YMEHHS TI0
MPEAIIECTBYOMIUM JUCIUIIIMHAM:

«JIuneitnast anredpa», «Martemarnueckuii ananus», «Teopust uHGoOpmMaLK,
«Teopus BepoaTHOCTEW», «/lUCKpeTHAs MaTeMaTukay, «Maremaruueckasi CTaTUCTH-
Ka», «ANTOPUTMHU3ALUS U TIPOrPAMMUPOBAHUE.

Juciunnuaa «MeToasl ONTUMHM3AIUNY SBISETCS OCHOBOMOJIATAIOMICH IS
U3YUYCHHUS CIICAYIOMMX MTUCUMIUIMH: «MHOrOMEpHbIE CTAaTUCTUYECKUE METObD,
«Ynpasnenue IT-npoektamm», «MeTonbl HCKYCCTBEHHOTO MHTEJUICKTa», «MeToab
MAalIMHHOTO 00y4eHus», « MHKUHUPUHT HaHHBIX», «bosblIKe JaHHBIE B CEILCKOM
X03sicTBe», «KOMIBIOTEPHOE 3peHHEe B CEIbCKOM Xo3sicTBe, «Imybokoe oOyue-
HUe», «['eHepaTUBHBIM MCKYCCTBEHHBIM MUHTEIUIEKT, «bObIlNe S3bIKOBBIE MOICIN,
«KopnopatuBHble HH(OPMaLlMOHHBIE CUCTEMBI yIIpaBiieHus npeanpustuem AITK».

Oco0eHHOCTBIO TUCHMIUIMHBL SIBIISIETCS pealiu3alus aarOpuTMOB ONTHUMU3A-
IIUM CPEJICTBAMH s3bIKa IporpamMmmupoBanus Python.

PaGoyas nmporpamma JUCHUIUTMHBI «MeTo1bl ONITUMU3ALUNY JUIS MHBAIHUIOB U
JIUIl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbs pa3pabaThIBA€TCd UHAUBUTYATb-
HO C y4eToM OCOOEHHOCTEW MNMCUXO(U3HMUECKOro pa3BUTHS, MHIWBUIYAIbHBIX BO3-
MO’KHOCTEH U COCTOSIHMS 3710POBbs TAKMX O0yYaIOLIUXCS.

3. [lepevyenb NJIaHMPyeMBbIX Pe3yJbTATOB 00y4YeHHs MO AUCHMILIMHE,
COOTHECEHHBIX ¢ INIAHHPYEMbIMH Pe3yJIbTaTAMH 0CBOEHHUsI 00pa30BaTeIbLHOM
NPOrpaMMbl

N3yyenue NUCUMIUIMHBI HAIpaBlieHO Ha GOopMUpOBaHUE y OOyUaroIUXCs 00-
menpodeccrnonanbHbIX KomrereHni (OITK) u nmpodeccrnoHalbHBIX KOMITETEHITHH,
MpEeJICTaBICHHBIX B TabmuIe 1.



Tabmuua 1

TpedoBaHusi K pe3yibTaTaAM 0CBOEHHUS Y4eOHOM JHCHUIIMHBI «MeTobl ONTUMU3ALMUY

MPOEKTHPOBaHUS HH(OP-

No Kon Conepxanue eI ] RO B pesynbrare u3ydyeHus y4eOHOM IUCIHILIHHLI 00y4Jaronecs T0JKHBL:
_ | koMme- | KommereHUMH (WK eé ya- .
/T — ) TEHIUH 3HATh YMEThb BJIAJICTH
1 OIK-1 |Cnocoben npumensts ecte- | OITK-1.1 OCHOBBI MaTeMaTHKH, (-
CTBCHHOHAY4YHBIC U 00- 3HATE: OCHOBBI MATe- 3HKH, BBIYHCIIUTENBHOH
IEWHKCHEPHBIC 3HAHHA, MaTHKH, cbmm’ BbI- TEXHHKH H IIPpOTrpaMMHpPO-
METOJIbI MaTEMATHYECKOT0 e T — .11
dHalli3a U MOJACIHPOBaHNA,
TEOPETHYECKOTO U JKCTIe- ﬁ HpOrpaMMHpoBa-
marmia » mpodeccronans. | ONK12 ety CramapTIS Mo
HOH IeSTeLHOCTH YMeTs: pelliath CTaH- (heccroHalIbHBIC 33]Ja4H C
,Llap’['l]].)le llp()(l)eOCHO' 11pnmeHeHueM C€CTEeCTBEHHO-
HATTBHBIE 3a/1a4H C HaYYIHBIX HUOGUIGHII}KCHSIJ-
HPHMCHEHHEM eCTe- HBIX 3HaHHWH, METOJIOB MaTe-
MAaTHYECKOro aHalau3a H MO-
CTBCHHOHAYIHBIX 1 JICTTHPOBAHHUS
OOIIEHHKEHEPHBIX
3HAHHI, METOJIOB Ma-
TEMaTUYECKOrO aHAITH-
34 M MOJGITMPOBAHHST
OIK-1.3 HaBBIKAMH TEOPETHYECKOTO
Nmets HABBIKH: TEOpe- H DKCNIEPHUMEHTAIBEHOTO HC-
THYECKOTO F KCTIEpH- ClIeIOBaHUsA 0OBEKTOB MPO-
MEHTAIEHONO HOcTe- (beccHOHANIBHOIL JIesTENILHO-
JIOBaHHs1 OOBEKTOB e
npodecCHOHATBHOM
JICITEITEHOCTH
2 OIK-8 | CriocoOeH mpyMeHsITL MaTe- OIK-8.1 METOI0JIOTHIO H OCHOBHbIE
MaTHYeCKHE MOJEIH, METOILI | 3HATH: METOAOIOMHIO M | METOIBI MaTEMaTHYECKOTO
" Cpencm HmeKIHpOBaHHH OCHOBHBIE METOIBI Ma- MO,.’J,eJalOBaHHH, KJlacCH-
HHGOPMALMOHHBIX 11 aBTOMA- | TeMATHUECKOro Mozie- | PHIKALIMIO 1 yCIIOBHS TIpH-
. . MEHEHHS MOJIe/IeH, OCHOB-
MH[DBdHHLD{ cherem mm fotaceh HbIC MCTOAbI U cpeu.cha
(DHKAIHIO 1 YCTIOBHST




[PUMEHEHHS MOIEJICH,
OCHOBHBIC MCTO/IbI U
CPEACTBA POCKTHPO-
BaHHS MH(OPMAILHOH-
HBIX 1 aBTOMATU3HPO-
BAHHBIX CHCTEM, MH-
CTPYMEHTATBHBIE
CpeJICTBA MOJIRITHPO-
BaHMSI M TIPOSKTHPOBA-
HHA

MAalMOHHBIX U aBTOMAaTH-
3UPOBAHHBIX CHUCTEM, HH-
CTPpYMEHTANLHEBIE CPEACTRA
MOJICITUPOBAHUA H IPOCK-
THPOBaHUS

OINK-82

VMers: npyuMeHsiTs Ha
TNpaKTHKE MareMaT-
YECKHE MOJIEIH, METO-
JIbI U CPEJICTBA [TPOEK-
TUPOBAHMSI M aBTOMa-
TU3ALMA CHCTEM Ha
TPaKTHKE

IPHMECHATEL Ha MPAKTHKE Ma-
TEMATHYECKHE MOJICSIIH, ME-

TOIBI H CpeJICTBA NNPOCKTHPO-

BAHHA H aBTOMATH3AIIHH CH-
CTEM Ha IpPaKTHKE

OIK-8.3

HUmeTs HaBbIKK: MOIE-
JIAPOBAHKS U TTPOSKTH-
PpOoBaHKs HH(OpMAL-

OHHBIX M aBTOMAaTH3H-

POBAHHbBIX CHCTEM

HaBbIKAMH MOJC/IHPOBAHUA
U IPOEKTHPOBaHHU HHOP-
MAI[HOHHBIX U aBTOMATU3H-
POBAaHHBIX CHCTEM

CriocoOeH MPUMEHSITH COBpe-
MEHHBIE METOITbI OITTAMH33-
MM JUTs1 OOyUeHNs MOJIETICH
MAIIIMHHOINO O0Y4EHHUSsI,
HACTPOMKH IMIepIiapamMeTpoB
W PEILICHMS 3a71a4 HCKYC-
CTBCHHOTO MHTE/UICKTA

[ TKxpmym-8 (MF-3.
IponerHyTHI ypo-
BeHb). 1 ([Ipumensier
METO/IbI ONITHMHU3a-
IMH IS pa3paboTKu
H UCCIIeI0BaHuUs
00yuaroLux auaro-
PHUTMOB. Y POBEHb
OCBOGHMUS MH/IUKATO-
pa: AHanM3upyeT
CXOAMMOCTE U (-

METO/Ibl OIITUMH3ALIMYI U151
pa3paboTKu U ucclie10Ba-
HHUsA 00YHaIOIIMX aJIrOPHT-
MOB, METO/1bl aHAJIU3H3a
cxoauMOocTH U 3 PeKTUB-
HOCTH aJlTOPHTMOB, CIOCO-
051 BbIOOpa 1 060CHOBBIBA-
HHS IPUMEHEeHHs Haubosee
MOAXOAANINX METOIOB B
3aBUCHMOCTH OT XapakKre-
PUCTHK JQHHBIX H MOJIEITH

IPHUMEHSATH METO/Ibl ONTUMH-
3aLMu JJ1s1 pa3paboTKu U Uc-
clleZIoBaHuA 00yUarOIIMX all-
TOPUTMOB, aHAJIU3HPOBATh
CXOUMOCTD U 3(deKrTHB-

HOCTB aJITOPHTMOB, BblﬁHpaTb
1 000CHOBBIBATH MNPUMEHCHHUE

HauOosee MOAXOIsIIHE Me-
TOIBI B 3aBUCHUMOCTH OT Xa-
PaAKTEPHCTHK JIAHHBIX U MO-
JIeNH

HaBBIKAMH [IPUMEHEHUS Me-
TOOOB ONTHMHMH3ALHHK 1J15
pa3paboTKK U McCIeI0Ba-
HESE 00y4arOIUX aJITOPUT-
MOB, criocobamMu aHaausa
CXOAMMOCTH H 2P ()EKTHB-
HOCTH allrOPUTMOB, BbIOOpa
1 000CHOBaHHS TPUMEHE-
HHUA HanOoJIee MOAX0IAIINAX
METOA0B B 3aBUCHMOCTH OT
XApaKTepHUCTHK JAHHBIX H




(hEKTHBHOCTE aJIro- MOJIEITH
PUTMOB, BbIOUpAET U
000CHOBBIBAET MPH-
MeHeHHe Hanboree
MOJIXOJIAIHX METO-
JIOB B 3aBHCHMOCTH
OT XapaKTEPUCTHK
JIAHHBIX U MOJICJIH)




4. CTpyKTYpa M coepKaAHNEe JUCHUILTHHbI

4.1 PacnpeesieHue TPyA0€MKOCTH TUCHMUILIMHBI 10 BHAAM padoT
1o cemMecTpam
OO0mas Tpy10EMKOCTh JUCLUUIUIMHBI cocTaBisieT 4 3ad.el. (144 gaca), ux pac-

npeeseHue o Bujaam padoT U ceMecTpaM IMpeICTaBIeHO B Tadmule 2.

Tabmua 2
Pacnpenesienue TPy10EMKOCTH IUCIMILIMHBI 110 BHIaM padoT B S cemecTpe
TpyaoémkocTh
- B T.4. 11O ce-
Buj yueOHo# paboThl B:;E}* e
Ne 5

O0mas Tpy10€MKOCTE JHCLUIUIMHEI 110 144 144

y4eOHOMY IIaHy

1. KonrakTtHas padora: 52,4 52,4

AyautopHas padora 50 50

aexyuu (J1) 16 16

npaxmuyecxue sauamust (113) 34/4 34/4

KOHCYIbmayuu nepeo dK3ameHoM 2 2

KOJ'HHGKquﬂ paﬁoma HA NPOMENCYMOYHOM 0.4 0.4

xoumpone (KPA) ’ ’

2. CamocrosiTensHas padora (CPC) 91,6 91,6

camocmosmenvHoe uyueHue pazoenos, ca-

MONnoO2omosKa (npopabomxa u nOBMopeHue

AEKYUOHHO20 MAMepuala u mamepuand 64,6 64,6

YUeOHUKO8 U yuebOHbIX nocobull, no02omoeKa

K npaKkmu4ecKum 3amfmux,-w)

[lod2omoeka k sK3ameHy (KOHMpOob) 27 27

By npoMeKyTOUHOr0 KOHTPOJIsSL: DK3aMeH

* B TOM 4MCIIe IPaKTHIECKas MOAr0TOBKA

4.2 Coaep:kanue JHCHUNIHHBI
Tabnuua 3
Temarnyecknil IVIaH Y4eOHOH AUCHUIIHHBI
AyauTopHas padora Bueayaurop
HanmenoBanme pa3nesios u TeM
T (;'Kp;l]}léHHO) Bcero J 113 MK | nas pabdora
Beero/* P CP

Tema 1. Beenenne B ONTHMH3ALIHIO 11,6 ] 2 - 8,6
Tema 2. be3zycioBHast ONTUMUA3ALIHS 13 1 4/2 - 8
(OYHKIMH OHOM MepeMEeHHOMN.
Tewma 3. besycnoBHast onTumMH3anus 14 2 4 - 8
(hYHKIMM MHOTHUX HEPEMEHHbIX.
Tema 4. YcinoBHast ontuMu3anys QyHK- 14 2 4 - 8
M1 MHOT'MX NI€PEMEHHBIX.
Tema 5. JIuneiiHoe nporpaMMHUpPOBAHUE. 14 2 4 - 8
Tema 6. LlenouucneHHoe 14 2 4 - 8
[IpOrpaMMUpOBaHUeE.
Tema 7. MHOrOKpUTEpHAIbHAS ONTHMH- 12 2 2 - 8




HaumenoBanue pa3jie/ioB U TeM AYAHTOpHAH paboTa Bueaynirop
. Bcero JI n3 I[NK | nHas padora
JAMCIHHUIIMH (YKPYITHEHHO) Beero/* P CP
3alMsl U [IPUHATHE PEeLIeHUN.
Tema 8. BapuaninoHHOE HCUHCIICHHE. 11 ] 2 - 8
Tema 9. JlunHaMuueckoe 13 1 2 - 10
POTrpaMMHpPOBaHHE.
Tema 10. DBONOMOHHEBIE METObI 13 1 2 - 10
ONTUMU3ALINH.
Tema 11. Ontumuszanus B HH(pOpMaIHoH- 12 1 4/2 - 7
HbIX cucrteMax u M.
KonrakthHas pabora Ha IpOMEKYTOYHOM 0.4 - - 0,4 -
koutpose (KPA)
KoHcysbramuu nepej 3K3aMeHOM 2 - - 2 -
Bcero 3a S cemecTp 144 16 34 2,4 91,6
Hroro mo JHCHHILIHHE 144 16 34 2,4 91,6

Tema 1. BBenenue B ONTHMH3ALHIO,
[loHsTue 3a1a4n ONTUMHU3ALMU, KPUTCPUN ONTUMAJIBHOCTH, OTPAHUYCHUSA, 10-
mycTuMoe MHOKecTBO. Kimaccudukanus 3a1aq; mTuHEHHbBIC, HETMHEWHBIC, BBITYKIIBIC,

JIMCKPETHBIE, MHOTOKPUTEPHUAJIbHBIE, ¢ HEONPEACICHHOCTRIO; puMepshl 3a1a4 u3 UT
u UN.

Tema 2. be3yciioBHass onTuMH3auus GQYHKIHMHA OAHOH NMepeMEeHHOM.

OmnpeneneHus JOKAIbHBIX U TO0ATBHBIX YKCTPEMYMOM CKaISIPHOU (PYHKITUU
CKaJISIPHOIO apryMEHTa, COOTBETCTBYIOIIME HEOOXOAMMBIEC U IOCTATOYHBIC YCIOBHS.
YucrneHHsle METOAbl OJHOMEPHOW ONTHUMHU3AIMU (METOMbI MOJOBUHHOTO JEIEHUS,
30J10TOr0 ceyeHus, HproToHa u T.1).

Tema 3. be3yciioBHasi onTuMHu3auus QYHKIMH MHOTHX IlepeMeHHbIX.

[TonaTre GyHKIIMU MHOTHX TIEPEMEHHBIX, 00/1acTh onpeaeneHus. opmansHas
MIOCTAaHOBKA 3aJ1a4u 0€3yCJIOBHOM ONTHUMM3AIMHU, TJI00aTbHBIN U JTIOKAJIBHBIA YKCTpe-
MyMm. HeoOxoaumple M TOCTATOUHBIE YCIOBUSA JKCTpeMyMa. MeToa IpaJueHTHOTO
crycka. BeiOop miara. OcHoBHas ujaes merojaa Herotona. besrpagueHTHbie METOIBI.
Kpurtepuu ocraHoBku. UyBCTBHUTEJIBHOCTh K HayaJlbHOMY NPUOIMIKEHHIO, BBHIOOP
MaciTada, YucjaeHHass yCTOMYUBOCTh. [Iprmepsl u mporpaMMHas peanu3aius.

Tema 4. YcjoBHasi onTuMHu3anus QyHKIMH MHOTHX NepeMeHHbIX.
OcHOBHBIE NIOHATHSA U onpeaesneHus. Meroa MHoxkuTenel Jlarpanxa. [louck ycios-
HOTO DKCTpEMyMa Mpu OrpaHuuYeHUsAX-HepaBeHCTBaX. Teopema Kyna-Takepa. Meron
wrpadHbIX GYHKIUHA.

Tema 5. JIuneiiHoe nporpaMmmMupoBaHue.
Kanonnueckue ¢dopmel 3amau JIII, reomerpuyeckas HMHTEpPHpETALMS, CUM-
IJIeKC-MEeTO/1. JIBOMCTBEHHBIE 3a/1a4i JIMHEHHOrO MPOrpaMMUPOBAHUS. DKOHOMHYE-
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CKasi MHTEpIIpeTalys ABOMCTBEHHBIX IEpeMeHHbIX. TpaHcnoprTHas 3anada. Mrpa c
HYJIEBOU CyMMOM. ANroputmsel pemieHus. [lpumepsl peanusaiuu 3ana4d JUHEHHOTO
nporpammupoBanus B Python.

Tema 6. LlesrounciieHHOEe MporpaMMHpOBaHHe.

[TocTaHOBKA 3aJa4M LIEJIOYMCIIEHHOIO IPOTPaMMHMPOBAaHUS, OTIWYUE OT JIH-
HEHHOro nporpammupoBanus. [10JHOCTBIO 11€IOYUCICHHBIE, CMEIIAHHbBIC 1[EI0YUC-
JieHHbIe U OyJeBbl MOJENH; TpPUMEphl (HA3HAYECHHS, PACKpOH, pa3MelIcHUE).
['ecomeTpuueckas uHTEpHpeTalus: 00JacTh LEIOYUCICHHBIX TOYEK BHYTPU MHOIO-
rpannuka JIII, mpobGnema npoOHBIX pemeHuii.Metoa BeTBeil M rpanuu. Mues pas-
BETBJICHUS 110 LIETOYUCICHHBIM MEPEMEHHBIM, MOCTpOeHUE JepeBa 3anad. OueHkKu
CBEpXY/CHM3Y, MpaBUJIa OTCEYCHHS y3JI0B, KPUTEPUH OCTAHOBKH airopurma. Mero-
nbl otceueHuit (meron ['omopu). Mnmes moOaBieHUs OTCEUEHHMM K pellaKkcaiuy s
ycTpaHeHus ApoOHbIX pemieHuid. [Tpocreiimas cxema nmoctpoeHus: cedeHuit 'omopu
U UX POJib B KOMOMHHUPOBAHHBIX anroputMax.lIpaktuueckue acreKkThl U MpOrpaMm-
Has peanusauusa. MacirabupyeMocTb, BBIUUCIUTENIbHAS CIOKHOCTh. Mcnonb3oBa-
HUE TOTOBBIX OMOIMOTEK U MHTEPIIPETALIUS PE3YJIHTATOB B MIPUKIIAIHBIX 3aja4aX.

Tema 7. MHOTOKpUTEPHAJILHAS ONTUMHU3ALUSA U IPUHATHE PELICHHUH.

Bekropusie kputepun, MHO)KecTBO [lapeTo, HOpManu3auust KpUuTepueB, METO-
JIbI CBEPTKU KpUTEpHEB. MeToabl KOMIIpOMHCCa (IIOCIEI0BATENbHBIE YCTYIIKH,
B3BCILECHHBIC CYMMbl, YTUIUTApHbIE (YHKIUU), IPOCTEHUIIINE METObI IPUHATHUS pe-
[ICHUH B YCJIOBUSAX HEOIPEAEICHHOCTH.

Tema 8. BapuaunonHoe uc4ncjiIeHne.

3amauu, OMUCKHIBAIONINE ONTUMAIIbHBIE KPUBBIE, TPACKTOPUM JIBUKEHUS, pac-
npejieseHuss U Ipyrue «KOHTHHYaJIbHBIe» pPElICHHS, BaKHbIE B (DU3UKE, MEXaHHKE,
TEOpHUH ympaBieHust u dKoHoMuKe.Heobxoaumoe ycioBue sxcTpemyma (pyHKITHOHA-
na. YpasHenue Jitnepa—Jlarpanxa. TumnoBsie TpuMepbl U CBA3b C ONTUMU3ALIMEH.
3amgaua bpaxucToXpoHBI, 3a/1a4u 0 HAUKPATUANIIINX JTUHUSIX, O MUHUMYME SHEPTUU U
(OYHKLIMOHAJIOB I€HCTBHS, ONITUMAJIBLHOE YIIpaBJICHUE.

Tema 9. /luHaMu4yecKoe NporpaMMHpoOBaHHe.

[ToctanoBka 3amaum. PacnpeneneHune pecypcoB IO miaraMm, IJIAHUPOBAHME,
Kpat4aitimue mytu.@opmanusanus: COCTOSHUS, YIIPABIISIONINE BO3ACHCTBHUS, dTAIbI,
KpPUTEpHH KadecTBa (CyMMapHbI WIM HaKOIUIEHHBIN).[IpHHIMIT ONTHMalIbHOCTH
bennmana. Ypasuenue (pexkypceusi) bennmana. Muatepnperanus ypaBHenus benma-
Ha KakK YCJIOBHUSI ONTHMAJBHOCTH M cXxeMa ero peuieHus. Kiaccuueckuit npumep:
KpaT4aliuii myTh/ONTUMATBHBI MAapUIpyT Ha rpade (ModTarmHOe MOCTPOCHHUE pe-
menust). I lpumep 3amgaun pacnpeesieHdss OrpaHUYEHHOro pecypea Mo 3Tanam ¢ Jd-
HAMUYECKUM TporpamMMmupoBanueM. 5. [Ipobrema «mpoKIATHS pa3MEpPHOCTH» U
npubmkéHHbie MeTo1bl.CBS3b € 3ajlayaMU yIpaBlieHUs U 00y4eHUsl C MOJKperLie-
HUEM.

Tema 10. DBOJTIOIHOHHEBIE METOAbI ONITHMH3AIMH.
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['eHeTHYECKHE AJITOPUTMBI: TIOMCK PELICHUs KaK aHAJIOr BOJIFOLUMHU IOIYJIs-
nuu (otdop, ckpermBanue, myTtanus). [ Ipumeps! 3a1a4, rae reHeTUYECKUEe aaropuT-
MBI IIpUMEHUMBI. ba3oBble MOHATUS U IpeJcTaBlicHue peuieHuid. KogupoBanue pe-
IICHUM.

[ToHATHS «TEH», «XPOMOCOMa, IOMYJISLHI), IPUCIOCOOICHHOCTRY. MHuIManu-
3aiusl HAYaJIbHOM TMOMyJsuu (CIydyailHOM WM C KCIOJIb30BAHHEM DJBPHUCTHK).
OrnieHka NpucrocoOIeHHOCTH, celleKlMsa (0TOOp poauTeneit), onepaTopbl CKpeuMBa-
HUS U MyTanuu, (opMUpOBaHUE HOBOMW MOMYJIAIIMHA, KPUTEPUU OCTAHOBKH.
Hactpoiika nmapamMeTpoB M MPAKTUYECKHE BOIMPOCHI: pasMep MOMYJSLUU, BEpOAT-
HOCTh CKpEIIMBAaHUS M MyTaluH, OanmaHc pas3Beaku/3kcruryaTauuu. [Ipumeps! npu-
MEHEHMS U peanu3anusd. Peienue 3a1au KOMMUBOSIKEPA ¢ PUMEHEHUEM T€HETHU-
YECKOro aJlrOpUT™Ma.

Tema 11. OnTumMu3zanus B uHGpopMauMoHHbIX cucremax u UN.

3amaun B MHPOPMANMOHHBIX CUCTEMaX: ONTUMAIbHOE TJIAHUPOBAHHE U pac-
IpeJieJICHUE PECypCcoB: CEPBEPHbIC MOIIHOCTH, KaHAJIbl CBA3H, MaMsATh, OYEpPEaH 3a-
IpoCcoB, 3Hepromorpediienne. ONTUMU3AIUS CETEBBIX U JIOTUCTUYECKUX CTPYKTYD:
3aJ1a4i MTOTOKOB B CETAX, Pa3MEILICHHUS Y3JIOB, OAaTaHCUPOBKU HArpy3Ku, ONTHMHU3a-
11151 OM3HEC-TIPOIIECCOB U CEPBUCHBIX IETIOYCK.

3aauyu B MAIIMHHOM OOyYE€HHMM: ONTUMHU3ALMS (PYHKIHUH MOTEPh; rpajrueHT-
HBIH cryck u ero Moaudukanuu (SGD, Adam u ap.). baliecoBckas onTuMmH3aIus,
I'pPaIUEHTHBIE U YBOJIOIMOHHBIE MOAX0/bl K HACTPOUKE TUMIEPIapaMeTPOB CIOKHBIX
MOJIEJIEH.

4.3 [IpakTHyecKue 3aHATHUS

Tabnuna 4
Cojep:kaHne NPAKTHYECKHUX 3aHATHI H KOHTPOJIbHbIE MEPOTIPUSITHS
dopMupyembie Bua Kon-Bo
5 KOMITeTEHIHH KOHTPOJI Yacos/
Hazpanue pazgena, Ne u HazBaHHe J]eKHHm"u (MHIMKATOPDI) LHOLO H3 HHX
TeMbl NPAKTHYECKHUX 3aHSITHH T “q'z':{;"'l'
ATHS nmojaro-
TOBKA
Tema 1. Beegenne | Jlexuns 1. «Beenenue B OIK-1.1; OIK-1.2; - 1
B ONTHMHU3AITHIO ONITUMH3ALIHION. OI'K-1.3; OIK-8.1;
OIK-8.2; OI'K-8.3;
[TKxpMun-8 (MF-3.
[ TporBrHy THIi
BEHB). |
[TpakTnyeckas padora 1. OIK-1.1; OI'K-1.2; | YcTHbIN 2
«OCHOBBI IIOCTAHOBKH 3aja4 OIK-1.3; OIK-8.1; orpoc,
ONITHMHU3AIIAW,. OIK-8.2; OITK-8.3; TECT
[TKxpmim-8 (MF-3.
[pomsury b1t ypo-
BeHb). 1
Tema 2. bezycnos- | Jlekuus 2. «be3ycinoBHas ONTH- OIIK-1.1; OITK-1.2; i 1
Has ONTUMHU3AIMA | MU3alns (PYHKIIMHU OTHOM 1Ie- OIK-1.3; OIIK-8.1;
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DopMHpYyeMBIE Bux Koa-Bo
KOMIeTeHIHH KOHTPOUT Yacos/
Ha3panue pasaeJa, Ne n nazBanme nexumii/ (HHAMKATOPbI) e ntl L
TeMbl NpaKTHYeCKHX 3aHATHH npaKT-
Mep(}]’[pﬂ Jeckan
ATHH ';':;:::
(YHKIIMH OJTHOH PEMEHHOT. ». OIK-8.2; OIK-8.3;
IepEMEHHON. [TKxpyvum-8 (MF-3.
[ TpomBuHy B ypo-
BeHb). |
OIlK-1.1; OIK-1.2;
[IpakTnyeckas padora 2. «YHuc- OIK-1 3, OMK-8.1; | 3autura
IICII)-IH]:IS METO hI; OHTHMP;’_’.a uu OIK-82; OIK-83; | paGoTr, 4/2
. AbL o1 a IMKxpmrn-8 (MF-3. Keic,
OJIHOM MepeMeHHON. .
[ IponsuHyTHI YPO- TECT
BeHb). 1
Tema 3. OIIK-1.1; OTIK-1.2;
besyciiopHas Jlekuus 3. «be3ycioBHas onru- OIIK-1.3; OIK-8.1;
OlTHMH3AITHA MI/I3EI;L ust q) HK );‘IH MHOTHX TIe- OIK-8.2; OIIK-8.3; - 2
(DYHKIMM MHOTHX i YHKIL [TKxpyvym-8 (MF-3.
PEMEHHBIX». o
NepeMeHHBIX. [ pomBuHyTHII YpO-
BeHb). |
OI'K-1.1; OIK-1.2;
OIK-1.3; OI'K-8.1;
s pabors b | oncazionicas, |
Y A QY TMKipvin-8 (MF-3. | P ’
UM MHOTHX MEPEMEHHBIX». . TECT
[ IponBuHyTHI YPO-
BeHb). 1
Tema 4. YcnosHas OIK-1.1; OIIK-1.2;
OITTHMH3AITHA Jlekuns 4. «YcioBHas ONTUMHU- OIIK-1.3; OLIK-8.1;
(OYHKINH MHOTHX H ' OI'K-8.2; OI'K-8.3;
3a1usi (PYHKIUH MHOTHUX Tiepe- - 2
TIEPEMEHHBIX. [TKxpmvim-8 (MF-3.
MEHHBIX». o
[pomBuHy BT ypo-
BCHB).1
OI'K-1.1; OIK-1.2;
[TpakTuueckas pabota 4. OIK-1.3; OIK-8.1; 3aumira
«¥YcioBHaAg ONTUMH3ALIHS OIK-8.2; OIIK-8.3; aggﬂﬂ 4
(muoxwurenu Jlarpanxka, Kyna— | TTKxpyun-8 (MF-3. P Tect ’
Takepa)». [TpomBrHyTHII ypo-
BEHb). |
Tema 5. JIuneiinoe OIIK-1.1; OIIK-1.2;
IPOrPaMMHUPOBAHU OIK-1.3; OI'K-8.1;
e. Jlexums 5. «JIuneitHoe mpo- OI'K-8.2; OI'K-8.3; i ’
IrPaMMUPOBAHHUEY. [TKxpmvim-8 (MF-3.
[poBuHyHIIt ypo-
BeHB).1
OI'lK-1.1; OI'K-1.2;
[TpakTrueckas padora 5. «Jlu- OINK-1.3;OIK-8.1; | 3amura
N OINK-8.2; OI1K-8.3; | paboTsl,
HEUHOE [IPOrpaMMHUpPOBAHUE U - 4
[TKxpMum-8 (MF-3. Keiic,
TPAHCIIOPTHAA 3a1a4ay. I .
POIBHHYTHIi YPO- TECT
BEHB). |
Tema 6. Ienounc- | Jlexuus 6. «llenouncnennoe OI'K-1.1; OIlK-1.2; - 2
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Hassanue pasaena,
TEMBI

Ne m HazBanme JeKIHi/
MPAKTHYECKHX 3aHATHI

DopMHpYyeMBIE
KOMIIETeHIIHH
(MHAMKATOPbI)

Bun
KOHTPOJI
BHOTO
Meponpu
ATHA

Koa-Bo

Yacos/
H3 HHX
NPaKTH-
JecKkan
MoAro-
TOBRA

JICHHOE Tporpam-
MHUPOBaHUE.

I[MpOrpaMMHPOBAHHUEY.

OIK-1.3; OITK-8.1;

OIK-82; OITK-8.3;

TTKkpmin-8 (MF-3.

[TpormBrryTHIi ypo-
BEHB). |

[TpakTuueckas padora 6. «lle-
JIOYHUCIIEHHOE U CMEUIaHHOE
POrpaMMHUPOBaHUEY.

OIK-1.1; OI'K-1.2;
OI1K-1.3; OI'K-8.1;
OI'K-8.2; OIK-8.3;
[MKxpmin-8 (MF-3.
[ponsuty tb1ii ypo-
BeHb).1

3ammura
padoThl,
TECT

Tema 7.
MHuorokpurepuaib
Hast ONTUMU3ALIHSA
U IIPUHATHE
PENICHHH.

Jlekuns 7. « MHOTOKpUTEpHAIb-
Hasi ONTUMHU3ALNS U IPUHATHE
pelIeHU».

OIK-1.1; OTTK-12;

OIK-1.3; OITK-8.1;

OIK-82; OITK-8.3;

TTKkpmin-8 (MF-3.

[pormBuryTHIi ypo-
BEHB). |

[TpakTnyeckas padora 7.
«MHorokpuTepuaibHas
ONTUMH3ALIMA U IPUHATHE
pelIeHu».

OI'K-1.1; OIK-1.2;
OI'K-1.3; OIK-8.1;
OIK-8.2; OITK-8.3;
[TKxpmim-8 (MF-3.
[ponsury b1 ypo-
BeHb). 1

3ammura
padoThl,
TECT

Tema 8.
Bapunanuonnoe
HCYHCIICHUE.

Jlexnusa 8. «Bapuarmonnoe uc-
YUCIIEHUEY.

OITK-1.1; OTTK-12;
OITK-1.3; OI1K-8.1;
OITK-8.2; OI1K-83;
TTKxpvmn-8 (MF-3.
TponpuHyTHIi ypo-
BEHB). |

[IpakTueckas
«BapnallMoOHHOE UCYHCTIEHHEY.

pabora 8.

OIK-1.1; OIK-1.2;
OIK-1.3; OI'K-8.1;
OIK-8.2; OI'K-8.3;
[TKxpmun-8 (MF-3.
TlpomBumyTsiit ypo-
BeHb). 1

3ammura
paboThl,
TECT

Tema 9.
JAnHaMugeckoe
nporpaMMHpOBaHHU
e.

Jlekuusa 9. «/lunamuueckoe
[IPOrpaMMUPOBAHHEY.

OITK-1.1; OTTK-12;
OITK-1.3; OI1K-8.1;
OITK-8.2; OI1K-83;
TKxpymn-8 (MF-3.
TponpuHy b1 Ypo-
BCHB). |

[Tpaktuueckas pabora 9.
«JIluHaMuueckoe
IPOrpaMMHPOBAHUEN.

OI1K-1.1; OIK-1.2;

OI1K-1.3; OIK-8.1;

OIMK-8.2; OTK-8.3;

[TKxpmin-8 (MF-3.

[porsuHyTHIiT ypo-
BeHb). 1

3ammra
padoThI,
TeCcT
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DopMHpYyeMBIE Bun Koa-Bo
KOMITETeHITHH KOHTPOI Yacos/
Hassanue pasaena, Ne u HazBaHue JeKuMit/ (HHAMKATOPbI) LHOTO 3 HHX
TeMbl NpaKTHYeCKHX 3aHATHH npaKT-
MEponpH | weckan
ATHSA ';':;:::
Tema 10. OI'K-1.1; OI'K-1.2;
DBOJIIOLIMOHHBIE OI'lK-1.3; OIIK-8.1;
METO/JIbI Jlekums 10. «DBOMOIMOHHBIE OIK-8.2; OIIK-8.3; i 1
ONTHMHM3AIIHH. METO/IbI ONITUMU3AIIHH. [MKxpmun-8 (MF-3.
[ IponsuHyTHI YPO-
BeHb). 1
OIIK-1.1; OIK-1.2;
[TpakTHueckas padota 10. OI'K-1.3; OI'K-8.1; Jauira
«IBOJIIOIHOHHEBIE METOIBI OIK-8.2; OIK-8.3; a(LSL(l) i ’
ONTUMU3ALMH (TEHETUYECKHE [TKxpyvum-8 (MF-3. P ’
. TECT
AJITOPUTMBI)». I pomsuHy THII Ypo-
BeHb). |
Tema 11. OnTumu- OIK-1.1; OI'K-1.2;
3auus B HHpOpMa- Jlexuus 11. «OnTumuzanus B OITK-13; OITK-8.1;
HMOHHBIX CHCTE- HHC])L([) Ma ;10HHBIX CHCTEMEIX u OIK-8.2; OTIK-8.3, - |
max u M. Vs puan [MKxpmun-8 (MF-3.
' [TpomBuHyTHI ypo-
BeHb). 1
OIIK-1.1; OIK-1.2;
OIIK-1.3; OIIK-8.1; | 3ammura
Mpacnsras o 11408 | QICSOMS. | s |
cnctemax 1 Uy, [ TKxpmmm-8 (1:/[[3—3. Keiic,
[ pomBuHy BT ypo- TecT
BCHB). 1
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Tabuuna 5

Hepeqeﬂb BOIIPOCOB JJ1fl CAMOCTOATE/IbHOI'0O H3YYCHUSHA JHCHUILIHNHBI

Ne
n/n

Ha3ssanue pa3jeia, TeMbl

Hepeqeﬂb paccMaTpHBaeMbIX BOIIPOCOB IJ1H
CAMOCTOATEJBHOI0 H3YUYCHHHA

Tema 1. «Beeneuue B
OIITUMH3ALHUION.

MeTob! ONITUMHU3ALNN B YCIIOBHUSIX HEONPEACIEHHOCTH:
pobacTHas u croxactuueckas rnocraHoBku 3aaayd  (OIK-
1.1; OIK-1.2; OT1K-1.3; OIK-8.1; OI'K-8.2; OITK-8.3; [TKxpmvri-8
(MF-3. TIposBHHYTHII ypoBeHb).1)

2. Tema 2. «besycnoBnas CpaBHUTEIBHBIN aHAIN3 METOJIOB 30JI0TOTO CEYEHUS U
ontumuzanus GyHkuuu ogHoi | HbroroHa 1d 0JHOMEpPHON ONTUMM3ALIMT
TepeMEeHHON». (OIK-1.1; OIK-1.2; OIK-1.3; OIK-8.1; OI IK-8.2; O IK-8.3;

TTKxpmrn-8 (MF-3. I TporBHHYTHII ypoBeHb).1)

3. | Tema 3. «be3ycnoBHas [IpenmytiecTBa U OrpaHUUCHUS TPATUEHTHBIX METO/IOB B
onTuMu3anus GyHKIUU 3aaavax Oonbmioit pazmepuoctu. (OIK-1.1; OI'K-1.2; OI'K-
MHOIHUX NIEPEMEHHBIX). 1.3; OI'NK-8.1; OI'K-8.2; OITK-8.3; I TKxpmru-8 (MF-3. [ Tporsumy-

THIN YpOBeHB).1)

4. | Tema 4. «YcnoBHas ontumuza- | [Ipumenenue ycnoruii Kyna—Takepa n mHO)uTenei Jla-
uus (yHKIMM MHOTMX Tiepe- | rpamka B npukiaaabix 3agadax UT u sxkonomuxu (OIK-
MEHHBIX. 1.1; OI'K-1.2; OI'IK-1.3; OIK-8.1; OI'K-8.2; OI K-8 3; [ IKxpmun-8

(MF-3. TIpomBHHYThI ypoBeHb). | )

5. | Tema 5. «JIuneitnoe Pemenne paspe:KeHHBIX 3a/1a4 JMHEHHOTO IIPOrpaMMHPO-

MIPOrPaMMHUPOBAHUEY. BaHMUS
(OINK-1.1; OIK-1.2; OI'K-1.3; OIK-8.1; OIK-8.2; OI [K-8.3;
[TKxpmr#-8 (MF-3. IIpo/iBHHY THIi YpoBeHb).1)

6. | Tema 6. «llenouncriennoe ['nbpuaHbIe METOBI PELICHUs CI0KHBIX KOMOMHATOPHBIX

MIPOrPaMMHUPOBAHUE). 3a/1a4: BETBH U IPAHUIILI, OTCEUEHUS U IBPUCTUKH
(OINK-1.1; OIK-1.2; OIK-1.3; OIK-8.1; OI K-8.2; OI IK-8.3;
TTKxpmr#-8 (MF-3. IIpo/iBHHY THIi YpoBEHb). 1)

7. | Tema 7. Busyanuzanus maoskectBa [lapero n noaueps;xka Beidopa
«MmnorokpurtepuanbHas KOMIIPOMHUCCHBIX PEIICHUM
ONTUMM3ALIMS U TIPUHSITHE (OIK-1.1; OIK-1.2; OITK-1.3; OIK-8.1; OI K-8 2; OI TK-8.3;
pELICHUID. [ TKxpmun-8 (MF-3. TTponsrHy 11 YpoBeHb). 1)

8. | Tema 8. «BapnaunoHHoe uc- OT npuUHUKNA HAUMEHBIIEro JEHCTBUA K YpaBHEHHIO DH-
YUCJICHHE. nepa—Jlarpanika B GU3MYECKUX M HHKCHEPHBIX MOJEIIX

(OINK-1.1; OIK-1.2; OI'K-1.3; OI'K-8.1; OI [K-8.2; OI [K-8.3;
ITKxpmr#-8 (MF-3. IIpo/iBHHYTBII YpOBEHb).1)
9. | Tema 9. «/Ilunamuueckoe npo- | Pone OTUHAMHMUYECKOro NpOrpaMMHUPOBAHMS W yYpaBHEHUSA
IrPaMMHPOBAHHEY. bennmana B MeTogax o0yueHuUs C MOAKPEIICHHEM
(OINK-1.1; OIK-1.2; OI'K-1.3; OI'K-8.1; OI [K-8.2; OI IK-8.3;
[TKxpmr#-8 (MF-3. I Ipo/iBHHYTBIIA YpOBEHb).1)
10. | Tema 10. «DBoNOUMOHHEBIE Hcronb3oBaHnue reHeTHYECKUX allfTOPUTMOB B 3a/1a4ax

METOJABI OIITHMH3AILIHH)).

HACTPOMKH CIIOHBIX CUCTEM M MOJIENIEH
(OINK-1.1; OIK-1.2; OI'K-1.3; OI'K-8.1; OI [K-8.2; OI'[K-8.3;
[ TKkpmun-8 (MF-3. TTposrHy 11 YpoBeHb). 1)

11.

Tema 11. «OnTuMusanus B
MH(OPMAIIMOHHBIX CHCTEMAX H
W ».

KnroueBble onTHMU3AIMOHHBIC 3a1a4H B COBpPEMEHHBIX
00JIaUHBIX U MHTEIUICKTYalIbHBIX CEPBUCAX

(OIK-1.1; OITK-1.2; OI'K-1.3; OITK-8.1; OIK-8.2; OITK-8.3; T TKxpw-8 (MF-3.
T TposerHy THE YpoBeHb). 1)
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5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tabsuna 6
IlpuMeHeHHe AKTHBHBIX M HHTEPAKTHBHBIX 00Pa30BaTEIbLHBIX TEXHOJIOI Hii

HanmeHoBaHHe HCIMOJb3YEMbIX AKTHBHBIX H

No HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJI0-
Tema u popma 3aHsATHS .
n/n rui
(bopm oOyuenns)
1. Tema 1. «BBenenue B [13 | AHanu3 KOHKPETHBIX CUTYalLlMi, HHTEPAKTHB-
ONTHUMH3ALIHION. HBIE 33JJaHUS M TECThI, MyJIbTHMEANIHBIE TTpe-
3€HTAIlMH, BHJICO U ayINOMaTepUaIbl
2. Tema 2. «besycnoBuas [13 | Mo3roBoii mTypM, MHTEPAKTUBHBIE 33JIaHUS U
onTUMHU3alus GYHKIUU OJTHOU TECTbl, MYJIbTUMEIUHHBIE [IPE3EHTALUH, BUJIEO U
IepeMEHHOM». ayauoMarepualsl
3. | Tema 3. «be3ycnoBHas [13 | AHanu3 KOHKPETHBIX CUTYallui, HHTEPaKTHB-
onTUMHU3alus PYHKIIUUA MHOTHX HBIE 3a/[aHUS U TECThl, MYJIbTUMEUITHBIE TTpe-
epeMEHHBIX». 3€HTALMK, BUJIEO U ayIHoMaTepualbl
4. Tema 4. «YcnosHas ontumuszaumst | [13 | AHaM3 KOHKPETHBIX CUTYalWii, HHTEPaKTHUB-
(GYHKIMH MHOTHX TIEPEMEHHBIX». HBIC 3aJIaHUS M TECThI, MYJIbTUMEAHIHBIC TIpe-
3€HTALNH, BUJICO U ayIHOMaTepHabl
5. Tema 5. «JIuneiinoe [13 | AHanu3 KOHKPETHBIX CUTYALUi, MHTEPAKTUB-
[IPOrpaMMUPOBAHHEN. HbIE 3a/[aHUS U TECThl, MYJIbTUMEUITHBIE ITpe-
3€HTAllMH, BHJICO H ayAMOMaTepHaIbl
6. | Tema 6. «Llenouncnennoe [13 | AHanu3 KOHKPETHBIX CUTYyaLuil, HHTEPAKTHB-
IPOrpaMMUPOBAHUEN. HbIE 3a/[aHUS U TECThl, MYJILTUMEUITHBIE ITpe-
3€HTALMK, BUJIEO U ayJHoMaTepUabl
7. Tema 7. « MHOTOKpUTEpHATIBHAS [13 | AHanu3 KOHKPETHBIX CUTYallMii, HHTePaKTHB-
ONTHMH3ALHA U IPUHATHE HBIE 3aJIJaHUS U TECThI, MyJIbTUMEAHIHBIC TTpe-
pELIEHUID). 3€HTALMK, BUIEO U ayHuoMaTepuabl
8. Tema 8. «BapnanmnonHnoe ucumuc- [13 | AHanu3 KOHKPETHBIX CUTYaLHii, HHTEPAKTHB-
JICHUE». HBIE 3a7[aHUA U TECThl, MyJIbTUMEAUIHBIC ITpe-
3€HTAlLlMH, BHJICO U ayINOMaTepUabl
0. Tema 9. «/lunamuieckoe npo- [13 | AHanu3 KOHKPETHBIX CUTYaLIUii, HUHTEPAKTHUB-
rPaMMUPOBAHUEN. HbIE 3a/]aHUS U TECThl, MYJIbTUMEUITHBIE ITpe-
3EHTALMK, BUJIEO U ayJHoMaTepralbl
10. | Tema 10. «DBOTOIIMOHHBIE [13 | AHanu3 KOHKPETHBIX CUTYyalluii, HHTEPAKTHB-
METO/1bI ONITUMH3ALIUNY. HBIE 3aJlaHUS U TECThI, MyJIbTUMEAUIHBIE TTpe-
3€HTALMK, BUJIEO U ayuoMaTepualbl
11. | Tema I1. «Ontumu3anus B HH- [13 | AHanu3 KOHKPETHBIX CUTYallHii, HHTEPaKTHB-

(dopmamoHHbBIX cucTemax u Uy,

HBIC 33/JaHUS U TECTHI, TPOEKTHasA paboTa, MyIib-

THMC,U,HﬁH]:IE MpEe3CHTauHuH, BHACO H ayIHOMa-

TepHAJIbI

6. TEKy[HHﬁ KOHTPOJIb YCII€EBACMOCTH H IIPOMEKYTOYHASA aTTECTAllUA 110
HTOraM OCBOCHHUHA NHCHHUILIIHHBI

6.1. TunoBbIe KOHTPOJIbHbIE 3aJAHHSI MJIM HHbIE MAaTEPHAJIbI,
He00X0UMBbIe /1JIsl OIeHKU 3HAHUH, YMEHU M HABBIKOB U (MJIM) ONbITA
AeATeILHOCTH

IpumepHoe coaep:kanue NPAKTHYECKHX PadoT
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IpakTHyeckas padora 1. OCHOBBI MOCTAHOBKH 33124 ONTHMH3AIHH.

Leab: Hayuutbes dopmanu3oBaTh 3a1ady ONTHUMH3ALNU, BBIIEISATH KPUTE-
pHii, OrpaHUYEHUS, JOITYCTUMYIO 00J1acTh.

3aoauu:

[Tpoananu3npoBaTh HECKOJBKO IMPHUKIAIHBIX MPUMEPOB (pacmpesie/icHue mna-
MSITH, MapIIpyT, TNITAHUPOBAHHKE).

[TocTpouth MaTeMaTUYECKYyIO0 IMOCTAHOBKY 3a7ayu (MEpPEeMEHHBIC, KPUTEPHUIA,
OTPaHUYCHHS).

Knaccudunmposars 3amauy rno tuny (JIUHEIHHAas, BBIMYKJas, AUCKPETHAs M
T.IL.).

Hnempymenmer:  Jupyter Notebook, Python (dopmynupoBka wmopeneit),
Latex/Markdown.

Oyenka: IlonHOTA TIOCTAHOBKU M 00OCHOBAHHOCTH BBIOOpA THIIA 3aaUH.

IIpakTuyeckass padora 2. YucijeHHble MeTOAbl ONITUMM3AIMU OTHOM Tie-
PEeMEeHHOM.

Heab: OcBOUTH aNTOPUTMBI TOMCKA MUHUMYMA (QYHKIIMH OJTHOW MEPEMEHHOM.

3aoauu:

Peann3oBate METO/IBI: I€JICHUS T10I10JIaM, 30JI0TOr0 ceueHus, HproTona.

[TpoBepuTh CXOAUMOCTb Ha TECTOBBIX (DYHKIIHUSIX.

CpaBHUTH TOYHOCTH ¥ KOJTMYECTBO UTEPAIUH.

Hnempymenmer: Python (numpy, matplotlib).

Oyenka: KOppeKTHOCTh peallu3allii, KAYeCTBO CPAaBHEHMS, BU3yaJIN3aLIHS.

IIpakTnyeckas padora 3. BedycnoBHas onTHMH3anUs (PYHKIMH MHOTHX
nepeMeHHbIX.

Heanb: M3yunTs METOBI I'PaJUEHTHOTO M O€3rpaJUeHTHOrO MOUCKa MUHUMY-
Ma.

3aoauu:

Peann3oBaTh METO IpaIMEHTHOTO CITyCKA C a{allTUBHBIM IIarOM.

CpaBHuUTSH ¢ pe3yiabTaToM MeToja HeroToHa.

Busyanu3upoBath TpaeKTOPHUIO CXOJAUMOCTH JUIsl IBYMEPHOH (DYHKIIHH.

Hnempymenmei: Python (numpy, matplotlib, plotly).

Oyenka: IlpaBUIBHOCTH anropuTMa, rpaduyeckas HMHTEpIpeTanus, CpaBHH-
TEJIbHBIM aHAIIN3.

IIpakTuyeckass padora 4. YciaoBHas ontumuzauus (MHo:KuTeau Jla-
rpan:ka, Kyna-Taxkepa).

Hean: Pemars 3a1aun oNTUMU3ALNAU TTPU OTPAHUYECHUSIX.

3aoauu.

Bemmucars ¢yuknuio Jlarpanxka u yenosus Kyna—Takepa.

Pemuth aHAIMTUYECKU MTPOCTHIE TECTOBBIC 3a/1aUu.

[TpoBepuTh pernieHue YUCIEHHO ¢ MOMOIIBIO SCipy.optimize.minimize (METOQ
SLSQP).

Uncmpymenmuor: Python (sympy, scipy.optimize).
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Oyenka: KOppeKTHOCTb yCIIOBUI, aHAJTUTHYECKAsl U YUCIICHHAsI IPOBEPKA.

IIpakTuyeckas padora S. JIuHeliHOe MPOrpaMMHPOBAHHE M TPAHCIOPT-

Has 3ajava.

Leab: OcBouTh NOCTAaHOBKY U perueHue 3aaa4 JII1.

3aoauu:

Cdopmuposats 3anauy JIIT (yHKIuMs 1enu, orpaHuYeHuUs).

Pemmmts cummiekc-metoqom B SciPy nnm PulP.

[TocTpouTh TpaHCIOPTHYIO 3ajla4y W MPOAHAIM3UPOBATH JABOWCTBEHHBIC I1€-

PEMEHHEIE.

Nuctpymentsi: Python (PulLP, scipy.optimize), Excel Solver (onuuonanbho).
Onenka: KoppekTHOCTb MOJENH, MHTEPNpETalus pe3ysbTaToB, YKOHOMHYE-

CKHUM CMBICII PEIICHUS.

IIpakTuyeckas padora 6. Llesiounciennoe U cMelIaHHOe MPOrPaAMMHPO-

BaHHC.

Ieab: HayunTthes pemarh TUCKPETHBIC 33/1a9M ONITUMH3AIUN.

3aoauu.

CdopmynupoBaTh 3a1a4y Ha3HAYCHHUS HIIH PACKPOSL.

Pemuts ¢ nomorisio Meroaa Betseit u rpanuil (PuLP, OR-Tools).

CpaBHUTB pe3yNbTar ¢ JIMHEHHOW pellakcaluen.

Nuctpymentsi: Python (OR-Tools, PuLP).

Ouenka: TlomHOTa MOAENM, KOPPEKTHOCTh BBIYMCIICHHH, UHTEPIPETALIUS pe-

IICHHWA.

IIpakTuyeckasi padora 7. MHOrokpuTepHaibHasi ONTHMH3ALMS U NPUHSA-

THE pelIeHui.

TO.

Lle.m;: HccnenoBaTts METOBI KOMIIpPOMHCCA U NMOCTPOCHHE MHOXKECTBA Hape-

OcHosHble wazu:

CdopmysnpoBaTh 3a1a4y ¢ 2—3 KpUTEPHUAMHU.

[Toctpouts MHOXkecTBO Ilapero.

Peanu3oBarh METO/bI: B3BELIEHHBIE CYMMBI, OCIEA0BATEIbHbIE YCTYIIKH.
WUuctpymentsl: Python (numpy, matplotlib, pandas).

Ouenka: KoppekTHOCTh nocTpoeHus, Busyanusamusa [lapeto, anaius kommpo-

MHCCOB.

IIpakTHyeckas padora 8. BapuanuonHnoe ucumncijieHue.

Heab: OCBOUTH MPUHIIMITBI ONTUMHU3AINNA (DYHKITHOHATIOB.

3aoauu:

BreiBectu ypaBHeHue Diinepa—Jlarpanka s 3a1aHHOro QyHKITMOHATA.
Pewmnth 3a1auy bpaxucToXpoHbl YUCIEHHO.

CpaBHUTb AaHATUTUUYECKOE U YUCIIEHHOE PEIICHHUE.

Wuctpymentsl: Python (sympy, scipy.integrate).

Onenka: [IpaBuIbHOCTB BBIBO/IA U peAIM3aLH, BU3yaJIN3allus TPAEKTOPHH.

19



IIpakTuyeckas padora 9. /luHaMuyecKoe NnporpaMMHpoOBaHue.

Heab: OcBouTh NpUHLMI beruimaHa U ero peanusanuio.

3aoauu:

CdhopmynupoBaTh 3aaauy (Hanpumep, KpaTyallivil MyTh WIK paclpesiesieHue
pecypcoB).

PeanuzoBath pekypcuto beinmana.

Halitu onTUMalIbHYIO CTPATETHIO U BU3YAJIM3UPOBATh.

Wuctpymentsl: Python (networkx, numpy).

Ouenka: KoppeKkTHOCTh MEPEXOAHBIX YPaBHEHH, IEMOHCTPALIMS TOCTPOCHHUS
ONTUMAJILHOTO PEILICHHUS.

IIpakTuyeckasi padora 10. IBoIIOIHOHHBIE METOAbLI ONITUMHU3ALKM (TeHe-
THYECKHe aJITOPUTMBbI).

Heab: O3HaKOMUTHCS € MPUHIIUIIAMUA CTOXACTUYECKON ONMTUMU3AIUY.

3aoauu.

Onucath KOOAUPOBAHUE TTAPAMETPOB (TE€HBI, XPOMOCOMBI).

PeanuzoBarh 0a3oBblii reHetndyeckuid anroput™ (GA) s 3agaun TSP unum
MUHUMU3AIUH QYHKIUH.

HccnenoBath BiMsiHUE TapaMeTpoB (pasMep MOMYJSIUUHU, P_KpPOCCOBEpa,
p_MyTaluH).

HNuctpymentsl: Python (deap, random, matplotlib).

Onenka: PaboTocrmocoOHOCTh alrOpUTMa, aHAJIU3 PE3yIbTaTOB, OPOpPMIICHUE
OTuéTa.

IIpakTuyeckas padora 11. OnTumu3anus B HHPOPMANUMOHHBIX CHCTEMAX
u UN.

Heas: Pemenue npukinaaHon 3a1a4u.

3aoauu.

Cdopmynuposats 3amauy ajis npukiaagnoi oomactu (UC, UN).

[TpoBecTH YnCIEHHBIE PACYETHI.

CraenaTth BBIBOJEBL.

Wuctpymentsi: Python.

Omnenka: PaboTOCIIOCOOHOCTE aNrOpUTMa, aHAINU3 PE3yJIbTaTOB, O(OPMIICHHUE
oTuéTa.

Bonpocs! st HOATr0TOBKH K YCTHBIM OIPOCaM

Tema 1. BBeaeHne 1 mocTaHOBKA 32124 ONTHMHU3ALMH.

1. YUto Ha3bIBaeTCs 3a/laueil ONTUMU3AINHN, KAKUE€ B HEM OCHOBHBIE JJIEMEHTHI
(mepeMeHHbIe, KpUTEPU, OrPaHUYCHUS, JOIIYCTUMOE MHOXKECTBO)?

2. B uém oTnmumne NMHEWHOW, HETMHEWHOM, BBIMYKIONW W AUCKPETHOM 3a1a4
ONTUMHU3ALMU HA YPOBHE ONPEACIICHUI U TEOMETPUUECKON MHTEpIIpEeTalun?

3. IlpuBenure npumep ontumuzanronHo 3agaun u3 UT win MU u nokaxkure,
Kak e€ popMaaIn30BaTh.
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4. Yro Takoe ri100aJIbHbIA M JIOKAJIbHBIA ONTUMYM M KakK MX pa3jinyarh Ha 3B-
PUCTHYECKOM ypOBHE?

5. Kakue BHJIbI HEONPEJECIEHHOCTH MOTYT NPHCYTCTBOBATh B 3ajadax ONTH-
MU3aLMH (B TAHHBIX, MOJIENIN, OTPAHUYCHUSX )?

Tema 2. OnHomepHas 0e3yc/IOBHAS ONITHMHM3ALHS.

1. Kak cpopmynupoBath 3agauy 0e3yclIOBHON ONTUMHU3AIMU (PYHKIIUN OHOM
NEPEMEHHON U KaKHE€ TUIIBI SKCTPEMYMOB IIPH 3TOM paccMaTpUBAIOTCs?

2. B ué™m uaes MeTo/I0B JeNeHHs] OTpe3Ka IMOIoJIaM M 30JI0TOr0 CeYeHUsl, KaK
OHH MUCTIOJIB3YIOT CBOMCTBO YHUMO/IATbHOCTH (PYHKIIUN?

3. B uém otnmume merona HpiOTOHa OT METOJ0B, MOCTPOCHHBIX TOJIBKO Ha
3HAYCHUSX (PYHKLUH, U KAKUE Y HETO TUIFOCHI 1 MUHYCBI?

4. Kakue KpuTepur OCTAHOBKH OOBIYHO HCMOJIB3YIOT B YHCICHHBIX METOJ1axX
OJIHOMEPHOM ONTUMU3ALINH?

5. Kakue o0cOOEHHOCTH TOBENCHHUS METOJIOB TIPOSBISIOTCS HA «IIJIOXUX)»
GyHKIUSAX (TUIOCKHUE YYACTKHU, Pa3pbIBbl MPOU3BOIHOM, HECKOJIBKO MUHUMYMOB)?

Tema 3. be3ycioBHasi onTUMHU3aNMs MHOTHX NePeMEHHbIX.

1. Jlaiite ompexaeiieHue 3agaduv O€3yCIIOBHOW ONTHMHU3AIMU B MPOCTPAHCTBE
MHOI'MX MEPEMEHHBIX U HECOOXOAUMBIX YCIOBUM JIOKAIBHOTO 3KCTPEMYyMa.

2. B 4ém OocHOBHas MJesd MeToJa TPaJUueHTHOrO CIycka M Kak BbIOOp Imiara
BJIUSIET HA CXOJUMOCTH?

3. Kak unTepnperupyercs marpuna I'ecce u yro naér meron HeroroHa 1o
CPaBHEHMUIO C MPOCTHIM I'PAAUCHTHBIM CITyCKOM?

4. Yem Oe3rpaguieHTHBIE METOABI OTIMYAIOTCSA OT TPAAMEHTHBIX M KOTJAAa HMX
1es1eco00pa3Ho UCIIOIb30BaATh?

5. ITouemy HavanpHOE NMPUOJIMKEHHUE U MacIITAOMPOBAaHUE ITEPEMEHHBIX BaXkK-
HBbI 111 IOBEICHUS AITOPUTMOB MHOTOMEPHON ONTUMHU3AIIUN?

Tema 4. YciaoBuas ontumu3anus, Jlarpan:k, Kyn—Taxkep.

1. B uém uaes merona MHoxkutenen Jlarpanka 1 3aga4 ¢ orpaHUYEHUAMMU-
paBeHCTBaMH, Kak cTpouTtcs Gpynkuus Jlarpanxka?

2. KakoBa MHTYUTHBHAs UHTepIipeTanus MHoxkuTenen Jlarpanxa (CEeHCUTHUB-
HOCTb, TCHEBBIC 1ICHBI)?

3. Kakue kommnoHeHTsl BXoJAT B ycinoBus Kyna—Takepa 1iis 3aga4 ¢ HepaBeH-
CTBaMH (CTallMOHAPHOCTH, JIOMYCTUMOCTb, JOTOIHSOIIAs HEKECTKOCTD)?

4. B kakux cinyyasx ycinoBus Kyna—Takepa gBIsSiOTCS HE TOJBKO HEOOXOIH-
MBIMH, HO U JIOCTaTOYHBIMH JUTISI ONITUMAJIbHOCTH?

5. Kak meron mrpadHbIx GyHKIMA MpeBpaniaeT 3aaady ¢ OTPAaHUYCHUSIMU B
II0CJIE/1I0BATEILHOCTD 3a/1a4 0€3 OrpaHuYeHH?

Tema S. JIuneiiHoe nporpaMMupoBaHue.

1. Chopmynupyiite o0y 3ajady JHUHEHHOTO MPOrPaMMUPOBAHUS U €€ Ka-
HOHHYECKYIO (hopMy.
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2. KakoBa reomerpuueckas uarepnperauus 3ajaad JII1 u nouemy ontumym Jo-
CTUTAETCS B BEPIIUHE JOIMMYCTUMOTIO MHOTOTPAHHHUKA?

3. B 4ém ujes CUMILIEKC-METO/A: KaK OH «XOJMT» IO BEPIIMHAM U 110 KAKOMY
MPUHITAITY BBIOUPAET COCETHIO BEPIIUHY !

4. Yto Takoe ABOMCTBEHHas 3aJaya, KaKk WHTEPHPETHPOBATH JIBOWCTBCHHbBIC
MEPEMEHHBIEC C SKOHOMHYECKON TOUKHU 3pECHUS?

5. Uem TpaHcnopTHas 3ajiadya U Urpa ¢ HyJeBOW CyMMOM BIHMCHIBAIOTCS B paM-
KU JIMHEHHOTO TPOrpaMMHUPOBAHHUS?

Tema 6. LlerouncieHHOE MPOrpaMMHPOBAHHE.

1. UeM 3amaya 1EIOYMCICHHOTO MPOTPAMMHUPOBAHUSA MPUHIUIIUAIIBHO OTIIH-
gaeTcs oT 00brgHoro JII, B 4éM MCTOYHUK CITOKHOCTH?

2. Kakue Ttunsl mMojenei BBIACHSIOT: MOMHOCTBIO IEJIOYUCICHHbIE, CMEIlIaH-
HBIC 1I€JIOUUCIICHHBIC, OYJIEBBI, U KaKHE THITMYHbBIC TIPUMEPHI JIJIsi HUX TPUBOISAT?

3. B ué™m cocTouT Maes MeToaa BETBEM W TpaHMI] HA YPOBHE JiepeBa 3a1ad U
OLICHOK CBEpXY/CHU3Y?

4. Yro Takoe npodHbIie penieHus B KoHTekcTe JIII-penakcanuu u kak METObI
OTCEUYCHM (Harpumep, 'oMOpH) MOMOTraroT UX yCTpaHsITh?

5. Kakue mpaxkTudeckue OrpaHUYeHUsi (MacmTaOupyeMocTh, BpeMsi paldoThl,
pPa3sMEpHOCTh) BO3HUKAIOT MPU PELICHUM 3a]ay LETOYUCICHHOIO MPOrpaMMHUpOBa-
Hus?

Tema 7. MHOroKpuTepHaJbHasi ONTUMHM3ALMSA H PelleHMsI.

1. Uto Takoe BEKTOPHBIA KPUTEPUM M 4YeM MHOTOKpHUTEpHAIbHAs ONTHUMH3A-
LMs OTJIMYAETCS OT CKaJISIPHOM?

2. Jlaiite omnpeneneHue MHOecTBa [[apeTo M MOsICHUTE UHTYUTUBHBIM CMBICIT
[TapeTo-onTUManbHOCTH.

3. Jlnsg dero HyXKHa HOpMAJIM3allUsi KPUTEPUEB Mepe]] MPUMEHEHUEM METO/I0B
CBEPTKU?

4.B 4ém CyTb METOAOB KOMIIPOMMCCA: B3BELLIEHHBIX CYMM, YTHJIMTApHBIX
(yHKLM, TOCIEN0BATE/IbHBIX YCTYMOK?

5. Kakue nmpocTeiiie KpUTEPUU NMPUHATUS PEIICHUN MPU HEOMPEACTEHHOCTH
(onTUMH3M, IECCUMU3M, KpuTepuil ['ypBHULIa U T.I1.) MOKHO YIIOMSIHYTh?

Tema 8. BapuanuonHoe ucyuc/jieHue.

1. Yem 3amaum BapHallMOHHOTO MCUYHCIICHUS OTJIMYAIOTCS OT 3a/ad KOHEYHO-
MEpPHOU ONTUMU3ALINHU, YTO ONTUMHU3UPYETCS?

2. Chopmynupyiite HEOOX0IUMOE YCIIOBHE IKCTpeMyMa (DyHKIIMOHAJIAa B BU/IE
ypaBHeHus Ditnepa—Jlarpanxka (cioBecHO, 0€3 BEIBOJA).

3. Kakue tunoBsle pu3HYECKUE MM MEXaHUYECKHUE 3aJlauM IPUBOIAT K ypaB-
HeHMIo Dinepa—Jlarpamka (HaukpaTJanias TMHUS, MUHAMYM JACHCTBUS | T.11.)7

4. Yto Takoe IpaHUYHbIC YCJIOBUS B 3ajayaX BapUAllMOHHOIO WCYUCICHHS U
KaK OHU BIIUSIOT HA BUJI PEUICHUS?

5. Kak cBsi3aHbl uie BapuallMOHHOI0 UCYMCIIECHUS C 33Jja4aMH ONITUMAJIbHOTO
ynpaBieHus?
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Tema 9. /lunaMmuyeckoe NporpaMMHupoBaHUe.

1. KakoBa o01asi mocrtaHOBKa 3ajlay, PEUIAEMbIX METOJOM JIMHAMUYECKOIO
IPOrpaMMUPOBAHUS (COCTOSIHUS, YIIPABICHUS, dTaIlbl)?

2. ChopmynupyiTe NPUHIMIT ONTHMAIBHOCTH beisiMana CBOMMU CIIOBAMH.

3. Uro Takoe ypaBHeHHE (Wi pekypcusi) bemmana U kak OHO UCIIONB3YeTCs
JUTSL BBIYMCIICHUS ONITUMAIBHOTO 3HAYCHHSI PYHKIIMM CTOMMOCTH?

4. llpuBenuTe MpUMeEp 3aJa4d KpaTUYanIIero MyTH UIH paciipeIeNICHus pecyp-
ca, eCTECTBEHHO (POPMYJIMPYIOIICHCS Yepe3 TUHAMUYECKOEe NPOrpaMMUpPOBaHUE.

5. B 4éM COCTOUT «ITPOKJISATHE Pa3MEPHOCTH» U KaK OHO OIPaHUYMBACT IMPH-
MEHEHHE KIIACCUYECKOT0 JUHAMUYECKOTO MPOrpaMMUPOBAHUS?

Tema 10. IBoJIIOLIMOHHBIE METOAbI U TeHETHYECKHE AJITOPUTMBbI.

1. B uém oOmmas ujiest 3BOJIIOIMOHHBIX METO/IOB ONTUMU3AIIUA U YE€M OHH OT-
JUYAIOTCS OT TPAJIMEHTHBIX MOIX0I0B?

2. OOBSICHUTE OCHOBHBIC MOHATHUS N'EHETHYECKOI'O ajrOpUTMa: reH, XpOMOCO-
Ma, OIS, YHKIUS PUCTIOCOOICHHOCTH.

3. KakoBa poJjib OnepaTopoB CEICKIMU, CKPEUIMBAHUSA U MyTallUM B TCHETUYE-
CKOM aJITOpUTME?

4. Kakue napametpbl ['A cujibHEEe BCEro BIMSIOT HA OajlaHC pPa3BEIKU U IKC-
uTyaTanud (MTOMCK HOBBIX 00JacTel U JopaboTKa HAMIEHHBIX peleHH)?

5. B Kakux cUTyalusix reHeTUYECKUN aJrOpUTM IMPEANOUYTUTENIEH 110 CpaBHE-
HUIO C KJIACCUYECKUMHM JIETEPMUHUPOBAHHBIMA METOAMH ONITHMH3ALUN?

Tema 11. OnTumu3auus B nHPpopmManuoHHbIX cucremax u UN.

1. Kakue TUmOBBIC 33/1a4¥ ONTUMU3AINKA BO3ZHUKAIOT B HHGOPMAIIMOHHBIX CH-
cTemax (pacmpejielieHue pecypcoB, IUIAHMPOBAaHUE, MaplIpyTU3alus, OanaHCUpOBKa
HArpy3KH) U Kak uxX 00bIYHO (popManu3yror?

2. Kak ¢gopmynupyrorcs 3agadyud ONTUMHU3ALMU B MAIIMHHOM OOYYEHHMM: YTO
Takoe MOJeNb, (YHKIUSA MOTEPh W AJTOPUTM ONTHMH3ALNN, U KaKyK POJb UTPaeT
IpaJAUEHTHBIN CITyCK?

3. Kakue npo6yieMbl BO3HUKAIOT MPU ONTUMH3AIMH CIOXKHBIX MOJeNeH (Jo-
KaJIbHbIe MUHUMYMBI, CEIJIOBbIE TOUKH, TIIATO, Tepeo0yUeHne) U Kak Ha HUX BIUSIOT
BBIOOp 11ara, peryJsipu3anus ¥ CTOXaCTHYHOCTh?

4. B uém unes ontumusanuu runeprnapametpoB (grid search, random search,
OaiiecoBCKas ONTUMHU3AIMSA) U 1TOYEMY JIUIi COBPEMEHHBIX MOJIEJIEH Ba)KHO MCIOJIb-
30BaTh MPOJIBUHYTHIE METO/IBI BMECTO MOTHOTO epebdopa?

5. [IpuBeauTe nmpuMep 3aadyud ONTHUMAIBHOIO PACHpPEICICHUS BbIYMCIUTEIIb-
HBIX PECYpCOB WJIM BPEMEHH pabOThl CepBUCA U OOBSCHUTE, KAK MOKHO HCIOJIB30-
BaThb METO/bl ONTHUMHU3ALUUM (IpaJMEeHTHbIC, KOMOMHATOPHbBIC, ODalieCOBCKUE) s €€
peLIeHHUS.
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Keiicol

Keiic 1. [Il1anupoBanue cepBepHbIX MOIIHOCTEI.

IIpobaiemuasi cutyauusi. ECTb HECKOJIBKO CEPBEPOB U HECKOJIBKO THUIIOB Cep-
BuCcOB (BeO, b/l, ananutuka). Kaxxapiii cepBuc TpedOyeT omnpenenéHHOe KOTUYECTBO
IPOLIECCOPHOIO0 BPEMEHHM, NMaMATH U JUCKA. ECTh MPOrHo3 Harpy3ku Ha CyTKHU, €CTh
OTPAaHUYEHHUS IO pecypcaM KaxkJ0ro cepsepa.

3apava.

- Beiienuth ympaBisieMble TIEpEMEHHBIC (CKOJIBKO HArpy3KH Ka)kKJIOro THIIA
OTIPABJISITH HA KAKOU cepBep).

- CpopmynupoBaTh Kputepuil (Hanpumep, MUHUMH3UPOBATh CYMMapHYIO 3a-
NEPIKKY MJIM MAaKCUMAaIIbHYIO 3arpy3Ky cepBepa).

- 3aj1aTh OrpaHUYECHUs 110 pecypcam U TEXHUYECKUM JIMMHUTAM.

- OnpenenuTts TUI 3371249 (JTUHEHHAS / [IEJIOYUCICHHAs / CMEIIaHHas ).

- TlpeaoxkuTh MOAXOA K pPEleHHI0 (KJIACCHMYECKOEe MaTreMaTHuYecKoe, Ipo-
rpaMMHUPOBAHHUE).

Keiic 2. MapuipyTu3anus J0CTAaBKH B ropojie.

ITpobsemnas curyanusi. Kypbepckas ciysx0a 1OCTaBiIseT MOCBUIKH MO TOPO-
ny. EcTe cknaja, cnucok KJIWEHTOB € aapecaMu U AejlanHaMu AocTaBkd. HykHO mo-
CTPOUTH MapuipyThl i 1—2 KypbepoB Tak, 4TOObI CyMMapHOE pacCTOSIHUE WM
BpEMS B ITyTH ObLIO MUHUMAJIBHBIM.

3anaua.

- [lepeBecTu 3a1a4y B TepMHUHBI rpada (BEpIIMHBI, TyTH, BEca).

- OnucaTh MOCTAaHOBKY KakK 3a7a4y KOMMUBOSKEpA WK €€ BapUaHT (OHO WU
HECKOJIBKO TPAHCIIOPTHBIX CPEJICTB).

- [losicauTh, MOUeMy 3a/aua SBISIETCS AUCKPETHOW M CJIIOKHOM MO BBIYUCIIH-
TEJIBHOM CII0KHOCTH.

- Ilpennokuth METObI pelieHus: TOYHbIE (IIETOYUCIEHHOE MPOrPaMMHPOBa-
HUE) U 3BpUCTUYECKHE (TEHETHYECKUI allTOPUTM, KaJHbIE aITOPUTMBI).

Keiic 3. HacTpoiika runepnapaMeTpoB MoJe/JIH MAIIHHHOI0 00y4YeHHsl.

IIpobaemuas curyanusi. O0ydaeTcs TpaJUeHTHBIM OyCTHHT WJIM HEHpOHHAas
ceThb JUIS 3a7auu Kiaccudukanuu. EcTh HECKOJIBKO rUreprnapaMerpoB: riyouHa Je-
peBa WIM pa3Mep CETH, CKOPOCTb 0OydeHHs, KOI(pPUIMEHTHl peryispu3anuu, pas-
Mep MUHH-TIaKeTa.

3anaua.

CdopmynupoBath Kputepuil kadyectBa (ommbka Ha Bamujauuu, Fl-mepa u
T.I1.) KaK LI€JIEBYIO (DYHKIHIO.

- Ommcath MPOCTPAHCTBO MOWCKA THUMEPIAPAMETPOB U THUM 3adadu (YEpHBIN
SIIMK, BO3MOXKHO — C IIYMUCTOHN (DYHKIIHEH).

- CpaBHUTH TpU MOAXOjA: MOJHBIA TIEPeOOp MO CETKE, CIyYailHbId MOUCK U
0aileCOBCKYIO ONITUMU3ALIMIO HJIU IBOJIOLMOHHBIE METO/IbI.

- OOCyIUTh TUIFOCBI U MMHYCBHI KaXXJI0TO MOJX0Ja ¢ TOYKH 3PEHHUS BPEMEHH,
KayecTBa U NMOTPEOICHUS PECYPCOB.
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Keiic 4. Pacnpenenienue 010/1:keTa peKJIaMHOM KaMIIAaHUHU.

IIpobaemuasi cutyaumus. Komnanus pazMeniaer pekiamy B pa3HbIX KaHajlax:
KOHTEKCTHAasl peKjiama, COLIMAIbHBIC CETH, HApyXHas pekiama. ¥ KakJA0ro KaHaa
€CTh MPOTrHO3 OTKJIMKA (KOJHUYECTBO KJIMEHTOB Ha €IMHHUILY OIOKeTa) U OrpaHHye-
HUS 10 MUHUMaJTbHBIM/MaKCUMAaJTbHBIM BJIOKCHUSIM.

3anaua.

- OnpenenuTth MepeMeHHbIe (CKOJIBKO OFO/KETa BBIIENSACTCS HAa KaXKIbld Ka-

Han).

- BoiOpath kpuTepuii: MaKCUMHU3AIHUS 0KUAAEMOTO YUCIIA KIMEHTOB WU MPHU-
OBLIHN.

- CopmynupoBaTh OrpaHUYEHUS MO OIOJKETY M TEXHUUECKHM JIMMHTAM Ka-
HAJIOB.

- Onpenenuth, SBIAETCS JIM 3a1ada JIMHEHHOW WM HEJIMHEWHOM; yKasarb,
MOKHO JIM UCTIONB30BATh KIIACCUYCCKUE METO bl TUHEHHOTO MPOrpaMMUPOBAHHUS.

- JlonmomHUTENBHO: TPEMIOKUTh MHOTOKPUTEPUATIbHYIO MOCTAHOBKY (HAImpH-
Mep, OXBaT M Kau4eCTBO ayJUTOPHUH) U CIIOCOO MOTYyYCHHS KOMIPOMHUCCHOTO peliie-
HUA (B3BEIICHHBIC CYMMBI, MOCJIEA0BATEIbHBIC YCTYIKH).

Keiic 5. bajnancupoBKka HArpy3KM B pacripeie/iéHHOH cucTeme.

IIpobsiemnast curyauusi. B pacnpenenéHHoil cucteme ecTh HECKOJIBKO Y3II0B,
Ha HUX MOCTYMAIOT 3aMpochl MoJib3oBaTeneil. Kaxaplil y3en uMeeT orpaHuyeHHYIO
MPOITYCKHYIO CIIOCOOHOCTB, 3a/iepiKKa 00pabOTKH pacTET ¢ pocToM Harpysku. Heod-
XOJIUMO PaCIPEAeNIUTh MOTOK 3alIPOCOB MEKITY Y3JIaMH.

3anaua.

- CchopmynupoBath nepeMeHHbIe (JIOJIH MOTOKA Ha KaXKIbIi y3el).

- Omnucatsp 1enb: MUHUMU3AIHS CPETHEH 3aIep/KKU, MAaKCUMATbHOU 3aJIeP/KKU
WJIA HEKOTOPO KOMOMHUPOBAHHON METPUKH.

- Yka3aTh OTpaHUYCHHS: CYMMApPHBIM MOTOK, OTPAHUYEHHS IO MPOIMYCKHOU
CIIOCOOHOCTH Y3JIOB.

- OOcyauTh, KOraa MOJENb MOXKHO CUMTATh JIMHEWHOMW, a KOTJa OHa CTaHEeT
HEJIMHEHNHOHN (3aBUCUMOCTb 33/ICP/KKU OT 3arpy3KH).

- [IpeanoXuTe METOA pelEHUs: TPAJUEHTHBIE METOAbI, METOABI C ITPOCKLIHEH
Ha JIOMYCTUMOE MHOXECTBO, UCMOJIb30BAHIE T'OTOBBIX MAKETOB ONTHUMU3AIIHH.

Keiic 6. [LlmanupoBanue npoexkra paspadorku I10.

IIpo6emuas cutyauus. [Ipoekt coctout n3 Habopa 3a7a4 C OLEHKAMH TPY-
03aTpaT W 3aBUCUMOCTSMHU (OJTHM 33/1a4d HENb3S HAYMHATH 10 3aBEPIICHUS IPY-
rux). EcTh orpaHn4eHHOe KOJIMYEeCTBO pa3pabOTUYMKOB U JI€/UIalH.

3anaua.

- ChopmynupoBarh 3a7a4yy B TEPMHUHAX ONTUMHU3ALMU: KAKUE PELIEHUS TPU-
HUMAIOTCA (Ha3HA4YeHUE 3aj1au, KaJeHIApHBIN IUIaH), KaKOW KpuTepuil (MUHUMH3A-
1Msl JUIMTEbHOCTH MPOEKTA WU Mepepacipe/ie/ieHue Harpy3Ku).
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- OnpesiesiuTh, K KAKOMY THITY 3a/1a4 OTHOCHTCS IMOCTAHOBKA (1I€JI0YMCIIEHHOE
MIPOrpaMMUPOBAHUE, TMHAMUYECKOE MPOTPAMMHUPOBAHUE, CETEBBIE MOJIeNN).[ 7|

- IIpeiokuTh cxemy pelieHusi: KpUTUYECKUH IyTh, METO/Ibl JIMHEHHOIO WUIIU
IEJTIOYUCIICHHOTO MPOTPAaMMUPOBAHUS, IBPUCTHKHU.

- O0OcyiuTh, KaK YYUTHIBATh HEOIPEJIEIEHHOCTh B OLIEHKAX TpyAo3arpar (Ba-
PHAHTHI CLIECHAPUEB, pOOACTHBIE TOCTAHOBKH).

Keiic 7. IIpoekTHpoBaHMEe NPOCTOH PEKOMEHAATEILHON CHCTEMBI.

IIpobsiemuast curyanusi. OHJIAWH-CEPBUC PEKOMEHAYET MOJIb30BATEII0 He-
CKOJIBKO OOBEKTOB (TOBaphl, (PUIBMBI, HOBOCTH). s Kaxaoro oobekTa ecTh Impo-
IHO3 «IOJIC3HOCTW /JI MOJIb30BaTelId U OrpaHUYEHUE MO NoKa3aM (Helb3s MOKa3bl-
BaTh CIIMIIKOM YaCTO OJIMH U TOT kK€ 00BEKT, €CTh PEKIaMHBIC 0053aTEILCTBA).

3anaua.

- OnpenenuTh ynpaBisieMble NIEpeMEHHbIC (TTOKa3bIBaTh WM HE IMOKa3bIBATh
00BEKT, CKOJIBKO pa3 MOKa3bIBaTh 3a MEPUO/T).

- ChopmynupoBaTh LEICBYIO (DYHKLHIO: MAaKCUMU3ALMS OKUIAACMON cymMmap-
HOW TIOJIE3HOCTH WJIM KJIMKOB IIPU YYETE OrPAHUYCHUM.

- OOBSCHUTD, OYEMY BO3HHKAET MHOTOKPUTEPUATBHOCTD (I10JIb30BATEIbCKAS
LIEHHOCTb, IOXOJ OT PEKJIaMbl, pa3HOOOpa3ue PeKOMEHIalnii) U KaK MOXKHO CBECTH
poosIeMy K OJJHOKPUTECPHUAIHHOM.

- IlpennoXuTh METOABI PEIICHMS: JTUHEHHOE WIM LETOYUCICHHOE MPOorpam-
MHUpPOBAaHHE 711 CTATUYECKON MOCTAHOBKU, IPAAUEHTHBIE U BEPOSITHOCTHBIE METO/bI
JUIsL OHJIAH-00yYeHMS.

Keiic 8. HaxoxxneHne KOpHeH HeJIMHEHHOI0 YPaBHEeHH .

Ilesib: OCBOMTH METOMBI PEHICHUS YPAaBHEHUH C OJHOW TMepeMEeHHOU (MeTon
OMCEKIIMH, METOJI IPOCTBIX UTepaluii, Meto 1 HploToHa, METO1 XOp.).

IIpo6aiemuas curyauus. Tpebyercst paccuuTath KOpeHb YpaBHEHUS, OMHUCHI-
BAIOLIET0 peabHbIi IMpoLeCC.

3apaum:

1. PeanuzoBath MeTOJI OMCEKLIMM, METOJ IIPOCTHIX UTEpaLui, MeTol HploTOHA
Y METOJI XOpA JJIs IIOMCKa KOPHS Ha 3aJJaHHOM MHTEpBaJIC.

2. OpranusoBath BBOA (DYHKLHH, HAaYaIbHBIX MPUOJMKEHUH U TOYHOCTHU BbI-
YU CIICHUM.

3. CpaBHUTH Pe3yAbTATHI IO CKOPOCTH CXOAUMOCTHU U KOJIMYECTBY UTEPALIHiA.

4. Buzyanu3zupoBaTh MpoIecC MOUCKa KOPHS € MOMOIIbI0 Tpaduka GyHKIMN U
MOCJIE0BATEIbHBIX TPUOTUKESHH.

OxkugaeMblil  pe3yJsbTaT: IporpaMma, Haxo/slllass KOPEHb HEJIHMHEHHOro
ypaBHEHUSI U IEMOHCTPUPYIOIIAs pabOTy UTEPAIMOHHOTO MpOIlecca.

[IpumepHbie BONMPOCHI K IK3aMeHY
1. JlaiiTe oO1iee omnpeaeseHue 3a1a4yd ONTUMM3AMU. YTO Takoe KpUTEPHUH OIl-
TUMaJIbHOCTH, OTPAaHUYEHMS, JOMYCTUMOE MHOXECTBO, INIOOANBHBIM M JIOKAIbHBIN
onTumym?
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2. Knaccudukanms 3anad ONTUMH3aUMU: JIMHEHHbIE, HEJIMHEHHbBIE, BBINYKIIbIE,
JIMCKPETHBIE, MHOTOKPUTEPUANIbHBIE, C HEONpeneneHHOCThIO. [Ipumepst u3z UT u MNA.

3. HeoOxouMble M 1I0CTATOYHbIE YCIOBHS 3KCTpeMyMa JUIsl (PYHKUUH OJIHOM M
MHOTHUX TepeMeHHBIX. PoJib mepBoii u BTOpoi mpoun3BoaHoM/ [ 'eccuana.

4. Metoapl OAHOMEPHOM ONTUMM3ALUH (ITOJIOBUHHOTO JICJICHUS, 30JI0TOTO ceye-
Hus1, HeloToHA): uaes, CXOAMMOCTb, TUTFOCHI U MHUHYCBI.

5. Meron rpaaueHTHOTO CIyCKa: BBIBOJ HAMNpaBJICHWs CIyCKa, BBHIOOp 1iara,
KPUTEPUH OCTAHOBKH, YyBCTBUTEIBLHOCTh K HAYAJIbHOMY MPUOIMKEHHIO.

6. Meton HbrloToHa M KBa3MHBIOTOHOBCKME METOJIbI: Hjesi, 00J1aCTh MPUMEHHU-
MOCTH, CPaBHEHHE C METOIAMH TIEPBOTO MOPSIKA.

7. besrpanuentusie Metoabl (Xyka—/[xuBca, Hengepa—Muaa): korma ux npu-
MEHEHHE OIPABAAHO U KAKHE Y HUX OIrPAaHUYCHHUS.

8. 'eomeTpuyeckass UHTEpIIpETALUS YCIOBHOTO YKCTpeMyMa. MeTo1 MHOXKHTe-
neit Jlarpanka Juist orpaHMYeHUH-PaBEHCTB.

9. YcnoBus Kyna—Takepa g 3ajad ¢ orpaHMYCHUSMHU-HEPABEHCTBAMU: (op-
MYJIMPOBKA U CMBICIT Ka)KJ10M I'PYIIbI YCIOBUM.

10. Metoas! mTpadHBIX U 0apbepHBIX GYHKINUN, UIES TPOCKIIMOHHBIX METO/IOB.

11. Kanonuueckas u crannaptHas (Gpopmbl 3a1auu JUHEHHOIO NPOrpaMMHUpOBa-
HUS1, TEOMETPUYECKasi HHTEPNpPETaLlUs, TEOpeMa O BEPIIMHE.

12. Cummnekc-Meroj1, 6a3ucHble U HeOa3UCHBIE TIEPEMEHHbIC, KPUTEPUN OITH-
MaJIbHOCTH.

13. JIBoiicTBeHHass 3amaya: ¢GopMHUpOBaHWE, HMHTEpIIpeTalus ABOMCTBEHHBIX
OLICHOK ¥ DKOHOMHUYECKUN CMBICII.

14. IlocTaHoBKa TPaHCIIOPTHOM 3aauyd, METOAbLI €€ PEUIeHUs, CBSI3b C OOIIUM
JIIT.

15. IlonsaTue 3amauu LEIOYUCIEHHOTO M CMENIAHHOTO IEJOYUCIEHHOTO MPOo-
IrPaMMUPOBAHUs, TUIIMYHBIC IIPUKIIAJHBIC TIPUMEPHI (Ha3HAUYEHUsl, PaCKpOM, pa3me-
IIEHUE).

16. MeTtox BeTBe M I'paHULl: CTPYKTYpa JIepeBa, OLCHKU CBEPXY/CHU3Y, MpaBuia
OTCEUCHMUS.

17. Metonabl otcedyenuit (umaest cedyeHud ['omopu) MU KOMOMHHpPOBAHHBIE AJIIO-
PUTMBI (BETBH M OTCEUCHUS).

18. BexropHbiii kputepuil, nousarue [lapero-onTumanbHOro pelieHus U MHOKe-
crBa [lapero.

19. MeToabl CBEPTKH KPUTEPHUEB: B3BEIIEHHAs CyMMa, YTWIUTapHbIE (PYHKIIHUH,
0COOEHHOCTH BBIOOPA BECOB.

20. Metoj mociie1oBaTeNbHBIX YCTYNOK: aITOPUTMHUYECKAsE cXeMa U MHTepIipe-
Talus pe3yJibTaToB.

21. IlpocThie KpUTEpUU TPUHSITUSL PEUICHUM B YCIOBUSX HEOMPEAEIEHHOCTH
(Makcimin, makcimax, Kputepui ['ypBuna u T.11.).

22.3amayu BapUaAllMOHHOTO MCYMCICHUS: (YHKIIMOHAN, KJIAcC JOMYyCTUMBIX
byHKUMIA, GU3NIECKUN CMBICIL.

23. HeoOxoaumoe ycnoBue sKcTpemyma (QyHKIMOHana (ypaBHeHUe Oilnepa—
Jlarpanska), npumepsl TUIIOBBIX 3a1a4 (bpaxucrtoxpoHa, HaukpaTJyanias JMHUA).
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24. TToctaHOBKa 3a/1a4 JTUHAMUYECKOTO MPOTPaMMHUPOBAHUS: COCTOSIHHSA, YITPaB-
JICHHE, HTAlbl, KPUTEPUI KaueCTBa.

25. IlpuHumn ontuMaiibHOCTH bennmMana u ypaBHeHue beiimana, npumep 3aja-
4K KpATYAUIIETO MyTH WK PACTIPEICICHHUS PECYPCOB.

26. «IlpoknsiTie pa3MEpHOCTU» B JIMHAMHUYECKOM IMPOrPaMMHPOBAHUM M HJIEs
npUOINKEHHBIX METO/I0B.

27. O0mas uaes 3BOJIOLMOHHBIX METOJ0B M T€HETUYECKUX aJITOPUTMOB: MpE/-
CTaBJICHUE PEIICHUH, OTIEPATOPBI, KPUTEPUU OCTAHOBKH.

28. TroHUHT MapaMeTpPOB T'€HETUUYECKUX aJTOPUTMOB (pa3Mep MOMYJIsALMH, BEPO-
SITHOCTU CKPEIIMBAHMUS M MYyTaluu), npoljema MpekJAeBPEMEHHON CXOAMMOCTH H
NoJiIepKaHue pazHooOpas3usi.

29. OnTummu3ays B ”HPOPMAITMOHHBIX CHCTEMaXx: MPUMEPHI 3a1ad pacrpe/iese-
HUS PECypCOB, TUTAHUPOBAHMUS, MOTOKOB B CETAX U UX (opMaU3alims Kak 3a1a4y mpo-
rpaMMHUPOBaHHSI.

30. Ontumu3anus B MAIIMHHOM OOYYE€HUH: MOJACIb, QDYHKIHS MOTEpb, Tpajiu-
EHTHBIN cnyck u ero Moaudukanuu (SGD, Adam u ap.), BIMSHHE HACTPOEK HaA 00y-
YCHUE.

31. I[Moaxoasl K ontuMH3auuy runeprnapamerpon: grid search, random search,
0aiiecoBCKasl U IBOJIONMOHHAS] ONTUMHU3AIINS; UX TTFOCHI U MUHYCHI,

TecThl

Tema 1. BBeaenue B onNTHMH3ALHIO

Bomnpoc 1.1: Kakoii u3 nepedyuciaeHHbIX 3eMeHTOB HE BXOIUT B OCTAHOBKY 3a7a4yu
onTUMU3auu?

. A) Kpurepuii onTUMaIbHOCTH

. b) JlommycTuMoe MHOXKECTBO

U B) Uctopust pazBuTus npeanpusTus
Otger: B

Bomnpoc 1.2: Kakas 3aga4a onTUMU3aIMA OTHOCUTCS K JUCKPETHBIM?

. A) Munumun3anus HenpepblBHON (YHKIIMHM Ha BELIECTBEHHON OCH
. b) 3amaua koMmmuBOsKEpa (IMTOMCK ONTUMATBLHOTO MapIIpyTa)
. B) [Touck MuHrMMyMa KBaapaTHUHON (yHKIIUH

Otset: b

Bomnpoc 1.3: Beinykiias GpyHKUMS UMEET CIIEAYI0llee CBOMCTBO:

. A) JIro00it 1OKaTBHBI MUHUMYM SIBIISIETCS TJI00QIbHBIM MUHUMYMOM
. b) MoxeTt nmeTh 0€CKOHEYHOE YUCIIO JTOKATbHBIX MUHUMYMOB
. B) Bcerna Bo3pacraeT Ha cBoei 00s1acTH onpeiesIeHus

OTtBeT: A

Bomnpoc 1.4: Kakoii kiacc 3aaay siBiisiercst Hanbosee o0mmm?
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. A) JIuHerHOe nporpaMMUpoOBaHuUe

. b) Henuneitnas ontuMu3zanus ¢ OrpaHuYeHUsIMU
. B) Boinykias ontumusanus
Otsert: b

Bomnpoc 1.5: MuosxectBo [lapeTo B MHOrOKpUTEpHUAIBHON ONTUMH3AIMHA — 3TO:

. A) MHOXecTBO BCEX JIOMYCTUMBIX PEIICHUH
. b) MHoXkecTBO penieHui, Tie yayqIIeHue Mo OJJHOMY KPUTEPUIO TIPUBOIUT
K YXYJIUICHUIO 110 APYTroMy
. B) MHO)eCcTBO HEONITUMATIBHBIX PEIICHUN
Otser: b

Tema 2. besyciioBHas onTuMu3anus GyHKIHU OAHON NepeMeHHOM
Bomnpoc 2.1: MeTo/1 30510TOr0 Ce4eHHMs U1l OJHOMEPHOU ONTUMHU3ALIMK OTHOCUTCS K:

. A) MeTtoaam nepBoro nopsijaka (MCIoIb3YIOIUM MPOU3BOIHBIC)
. b) besrpagueHTHBIM MeTO1aM
. B) Meronam BTOpOTo mopsika

Otser: b

Bomnpoc 2.2: Kakoe HeoO0X0uMoe yCIIoBUe 3KcTpeMyMa (PyHKIIUU OJHOM IepeMeH-
HOU B TOUKE X~ ?

o A f'(x)=0uf"(x*) > 0 (111 MUHEUMYyMa)

e B)fi(x)=0
e B)f(x")>0
OtBeT: b

Bonpoc 2.3: MeTo 0JIOBUHHOTO AEICHUS CYKAeT UHTEPBAJl HEOIPEEIEHHOCTH
IIyTEM:

. A) [enenus uHTEpBaJIa MOMOJAM U BbIOOpA MTOJOBUHBI ¢ 00JI€€ HU3KUM
3HaYeHUEM (PyHKIHUU
. b) WUcnonb3oBanus npou3BoIHON QyHKIIUU

. B) IlocTtpoenust KkBaipaTUYHOM aIllpOKCUMALUU
OTtBeT: A

Bonpoc 2.4: Kakas qoctato4Hasi yCja0BUE TapaHTUPYET, YTO X* — JIOKAJIbHBIA MU-
HUMYM?

. A f'x)=0uf"(x*)>0

e Bf(x)H>0

* Bf(x)=0
Otset: A
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Bonpoc 2.5: Meroa HeroToHa 1711 OJTHOMEPHOM ONTUMHU3aLMH UCIIOJIB3YET:

. A) Tonbko 3HaYeHUs QYHKIIUU

. b) IlepByto npou3BoaHYIO

U B) IlepByto u BTOpYIO MPOU3BOAHBIE
Otger: B

Tema 3. besyciioBHasi onTumMu3anus GyHKIIHA MHOTMX NepeMeHHBIX
Bonpoc 3.1: I'paguent pynkuun f(X) B TOUKe X~ yKa3bIBaET:

. A) Ha namnpapieHnue Hauckopeuero Bo3pactanus GyHKIUH
. b) Ha ontumaineHoe penieHue
. B) Ha rimo6anpHbIit MUHUMYM

Otset: A

Bonpoc 3.2: B meToie rpagueHTHOTO CIyCcKa BEIOOP JIJTMHBI 111ara BAUSET Ha:

. A) Tonbko Ha CKOPOCTb CXOJIUMOCTH

. b) Tonbko Ha TOYHOCTH PEIICHUS

. B) Ha ckopocTh CXOAMMOCTH ¥ TOYHOCTD PEILICHUS
OtBer: B

Bonpoc 3.3: Marpuna I'ecce H(x) — 310 MaTpuIa:

. A) IlepBbIX TPOU3BOIHBIX

. b) BTOpbIX 4aCTHBIX ITPOU3BOIHBIX

. B) CMemaHHBIX TPOU3BEACHUI
Otser: b

Bonpoc 3.4: Metron HeroToHa 1711 MHOTOMEPHOM ONTUMU3AIUN TPEOYET BhIUMCIIE-

HUSL:
. A) Tonpko rpagueHTa
. b) I'papuenTa u matpuisl ['ecce
. B) Tperbux npou3BoIHbIX
OtBet: b

Bomnpoc 3.5: Heo6xoaumMoe ycioBHe JTOKaTbHOTO MUHUMYMa (DYHKIIMHA MHOTHX T1€-
pPEMEHHBIX:

e A)VFH=0

o B) V2f(x*) > 0 (monoxwurensHo onpeaenéHnas marpuna lecce)
e B)f)—>
OtBert: A
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Tema 4. YciaoBHast onTuMu3auus GyHKIMH MHOTMX IepeMeHHbIX
Bonpoc 4.1: Meroa MHOkuUTENEN Jlarpanika ucnoib3yercst JUis:

. A) Pemenus 3a1a4 0e3 orpaHuYCHUM

° b) Penrenus 3ama4 ¢ orpaHuYeHUSIMU-PAaBEHCTBAMH

. B) Pemienus 3aqa4 TMHEWHOTO MMPOTrPaMMHUPOBAHUS
Otser: b

Bonpoc 4.2: Ycnosus Kyna—Takepa 06001maroT metoa MmuoxkuTeneit Jlarpanxka Ha

ciyyan:

. A) Tonbko OTpaHUYCHUU-PABEHCTB

. b) OrpannyeHuii-HepaBeHCTB U PABEHCTB

. B) OrcyrcTBus orpaHnycHui
Otsert: b
Bompoc 4.3: B Metosie mrpadHbIX QyHKIHH mTpad 100aBaseTCs K 1eIeBOH PyHK-
UU:

. A) 3a HapylIeHHE OrpaHUYCHUN

. b) 3a MenneHnHyo0 cX0IUMOCTD

. B) 3a ucnonp3oBanue 60JIbIIOTO KOJIMYECTBA MEPEMEHHBIX
OTtBet: A

Bonpoc 4.4: Muoxutens Jlarpanka A 171 orpaHHYeHUSI UMEET UHTEPIPETAIUIO:

. A) CKOpOoCTh U3MEHEHUS ONTUMAJIBHOTO 3HAYEHUS 11eJIeBOM (DYHKIIUM TTPU
VU3MEHEHHUH OIPaHUYCHUS
U b) Bec nepeMenHoit B ONTUMAIBHOM PELICHUH

o B) Koaddument macirabupoBanust nepeMeHHbIX
OtBeT: A

Bomnpoc 4.5: /{4 3ana4u yCI0BHOW ONTUMHU3ALIMU C aKTUBHBIM OI'PaHUYCHHEM-
HepaseHcTBOM ycnoBue KKT Tpedyer:

. A) ObnyseHUs MPOU3BEACHUS MHOKUTEIS HAa OrpaHuyeHue (YyCI0BUE J10-
MOJTHSIOIIEH HEXKECTKOCTH)
. b) PaBencTBa orpanuyeHus HyJIIO

. B) [TonoxuTensHOCTH BCEX MHOKHUTENICH
OtBet: A

Tema 5. JluneiiHoe nporpaMmmMupoBaHue

Bomnpoc 5.1: CumMiuiekc-MeTo peniaeT 3aa4u JUHEHHOT0 MporpaMMUpPOBaAHUS ITy-
TEM:

° A) IIpsimoro 00xo0/1a BceX BEPIIMH MHOTOTPAHHUKA JOMYCTUMBIX PEIICHUI
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. b) ABrxenus o pédopam MHOrorpaHHUKa U3 OJIHOM BEPIIUHBI B COCEJIHIO
C YIy4IlIEeHUEM TeIeBO QyHKITUN

. B) CiyyaliHOro noucka onTuMajibHOrO peIeHUsI
Otsert: b

Bomnpoc 5.2: J/[goiicTBeHHas 3a/1a4a JTUHEHHOTO MPOrPaMMHUPOBAHUS CITYKUT JUJIS:

U A) IIpoBepku ONTUMATBLHOCTH PEIICHUSI UCXOHOU 3a7auu
. b) lonyyenus HOKHEN OLICHKH 3HAYCHUSA 1EJIeBON PyHKIIUU
. B)Aub

OtBer: B

Bomnpoc 5.3: B tpancnopTHoii 3a1aue TpeOyeTcsi MUHUMHU3UPOBATh:

. A) Bpems noctaBku rpysa

. Bb) CronmocTh 10CTaBKM NPH YCIIOBUHU YIOBJIETBOPEHHUS CIIPOCA U MPEIIO-
JKCHHUS

. B) Paccrosinue mexay myHKTaMu
Otser: b

Bonpoc 5.4: Kanonuueckas ¢popMma 3aj1auu JIMHEHHOrO MPOrpaMMHUPOBaHUs BKIIIOYA-

eT:

. A) Tonbko orpaHn4yeHusi-HEpaBEHCTBA

. b) Tonbko orpaHuyYeHUs-paBEHCTBA

. B) Orpannuenusi-paBeHCcTBa ¥ YCIOBUS HEOTPUIIATETLHOCTH IMTEPEMEHHBIX
Otser: B

Bomnpoc 5.5: Tenesas niena (dual variable) B cumminekc-MeTo/1e moKa3bIBaeT:

. A) CKOpoCTh M3MEHEHHUS ONTUMAIBLHOTO 3HAYEHUS LEICBON (PYHKIUHU MIPH
U3MEHEHHUH MPABON YaCTH OTPAHUYCHUS
. b) CroumocTe eMHULIBI pecypca
. B)Aub
Otger: B

Tema 6. LlesiounciieHHOE IPOrPaAMMHUPOBaHUE
Bomnpoc 6.1: Otiinyrie neao4ucIeHHOro NporpaMMUPOBaHUsl OT JIMHEHHOIO:

° A) TpeboBaHuE LIETOYUCIEHHOCTH EPEMEHHBIX WM UX 4aCTH
° b) Hannune HeTMHEMHBIX OrpaHUYCHUN
. B) YBenuuenue yncna nepemMeHHbIX

OTtBeT: A

Bompoc 6.2: MeTo/ BeTBEH M IpaHUIl UCTIOIB3YETCS JUIS:
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. A) D (PeKTHBHOI0 NOMCKA ONTUMAIIBHOTO LIEJIOUUCICHHOIO PELICHHS

. b) Pemienus TobKO IMHEHHBIX 3224
. B) Uckmtouenus 1poOHBIX pelieHuid 0e3 pa3BeTBICHUS
OTtBet: A

Bomnpoc 6.3: B metojie BeTBei U rpaHull BepxHss rpanuua (upper bound) nonyyaer-
csl U3:

. A) Pemenus penakcanuu (ocnadieHHOM 3a1aun 03 TpeOoBaHus 1EI04KC-
JICHHOCTH)
. b) Lleno4uciaeHHOTO penieHns, HAWICHHOTO IBPUCTUKON

. B) TeopeTnueckux oneHoOK
OtBet: b

Bomnpoc 6.4: Metoa orceueHuid ['oMOpu Clty KuT JU1s:

. A) JloGaBneHust OrpaHUYCHUH, UCKITIOYAIONIAX APOOHBIC PEIICHUS PETaK-
caluu
. b) Pa3znenenus 3a7aun Ha 1M0/13a/1a4d

. B) Iloucka 1enoyncieHHON YacTh pelieHus
OtBet: A

Bomnpoc 6.5: 3anaya 0 Ha3HAYCHUSAX B LEJIOUYUCICHHOM MPOrpaMMUPOBAHUHN PEIACT-
cs1 OpIcTpO Onmaromapsi:

. A) Vcnionb30BaHUIO0 BEHTEPCKOTO aIrOpUTMa (CIeraIu3upOBaHHbBIN alro-
PUTM JUIA CTPYKTYPHBI 3a71a4H )
. b) [Ipoctote neneBoit pyHkun

. B) OrcyrcTBHIO OrpaHudYeHU
OTtBet: A

Tema 7. MHOroKpuTepHaJIbHAA ONTUMH3AUUA U IPUHATHE PeLICHUH
Bonpoc 7.1: MuoxectBo [lapeto comepkur:

. A) Bcee nonyctumele pelueHus
° b) Penienus, He JOMUHUPYEMBIE HU OJTHUM JPYTUM PEIIEHHUEM I10 BCEM
KPUTEPUSAM OJIHOBPEMEHHO
. B) ToJibKO ONITUMAJIBHBIE 110 OJIHOMY KPUTEPHIO PELIEHUs
OtBeT: b

Bonpoc 7.2: MeTo B3BEIICHHBIX CYMM KPUTEPUEB CIYXKHUT JUIS:

. A) Ckansipusaiiii BEKTOPHOU 11e71IeBOM (PYHKIIUM B OJHOMEPHYIO 33/1a4y
. b) He3zaBucumoro pemeHus Kaxji0ro KpuTepus
. B) UckmoueHust HEKOTOPBIX KPUTEPUEB

33



OtBeT: A

Bonpoc 7.3: Hopmanu3zanus KpuTeprueB B MHOTOKPUTEPUATILHON ONITUMHU3ALUN
HeoOXoauMa JUIS:

. A) [IpuBenenust KpUTEPUEB C PA3HBIMU €IMHUIIAMU U3MEPEHUS K COMOCTa-
BUMOMY MacIuTady
. b) YBenuuenus uncia KpuTepuen

. B) Uckmntouenust Kpurepuen
OtBet: A

Bomnpoc 7.4: Metoa nociie1oBaTeIbHbIX YCTYIOK MPEANOaraeT:

. A) ONTUMU3AIMIO 110 OAHOMY KPUTEPHIO, 3aTEM IO OCTAIBHBIM C JIOMYCTH-
MBIMU TTOTEPSIMU TIO TIEPBOMY
o b) OnHOBpEMEHHYIO ONTHMHU3ALINIO BCEX KPUTEPHCB

. B) Cnyuaiinbsiii BEIOOD pernieHus u3 MHOkecTBa [lapeto
Otset: A

Bonpoc 7.5: YruiurtapHas GyHKIMS B MHOTOKPUTEPUATIEHOW ONMTUMHU3AIUN — 3TO:

o A) CyMMa HOpMaJIM30BaHHBIX KPUTEPHUEB, B3BEIIICHHAS 110 BaXKHOCTH
. b) OnHa u3 OTACIBHBIX HENeBBIX (HYHKITUN
. B) ®ynkuus mwrpadgoB 3a HapylLIeHHs

OtBet: A

Tema 8. BappaunonHoe ucyucjieHue
Bomnpoc 8.1: YpaBuenue Ditsiepa—Jlarpanka ucnosb3yercs JJIsl IOMCKa:

. A) DKcTpeMyMOB (PYHKIIMH MHOTHX TTE€PEMEHHBIX
. b) DkctpemymoB pynkimonana (GyHKuuu ot GyHKIIHUM)
. B) Kopaeii nonmmHOoMa

Otset: b

Bonpoc 8.2: 3agauya OpaxucTOXpOHBI UIIET:

. A) KpuByto Hauckopeiero cnycka noj 1eMcTBUEM rpaBUTALIUM
. b) Camy1o JNIMHHYIO KPUBYIO MEXY JIBYMS TOUKaMH
. B) IIpsimyto TMHHIO MEXAY ABYMSI TOUKAMHU

OtsBer: A

Bonpoc 8.3: Bapuanmonnoe ucuucieHue npuMeHsieTcs: B pusnke Jis:

. A) Iloucka onTUMaJIbHBIX TPACKTOPUI ABUIKCHUS, MUHUMHU3UPYIOLLMUX JICH-
CTBHE
. b) Onucanust TOJBKO CTATUYECKUX CUCTEM
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. B) Pemienus Tosibko JIMHEHHBIX U] epeHIHaIbHBIX YpaBHEHUH
OTtBeT: A

Bonpoc 8.4: [lepBas Bapuanus GpyHKIHMOHANIA OOHYJISETCS B TOUYKE 3KCTPEMyMa aHa-
JIOTUYHO:

. A) OOHYJICHUIO MPOU3BOIHON (PYHKIIMH B KPUTHYECKON TOUKE
o b) O6nyneHno PyHKIUU B KOPHE
. B) O6nynenuto unterpasia

OtBet: A

Bomnpoc 8.5: YcioBue TpaHcBepcanbHOCTH B BApUAILIMOHHOM MUCUYMCIICHUM CBS3aHO C:

. A) I'paHMYHBIMH YCIIOBUSMH, KOTJ]a TpaHUIA HE (PUKCHpPOBaHA
. b) Tonbko ¢ BHYyTpEHHUMHU TOYKAMHU 00JIaCTH
. B) C He3aBHCHUMOCTBIO OT KpaeBbIX YCIOBUM

OtBet: A

Tema 9. luHaMmuuyecKoe NporpaMMupoBaHue
Bonpoc 9.1: [Ipuniun ontumManbHOCTH bemmana rmacurt:

. A) OnTuManpHas MOJIMTHKA 00J1a/1aT CBOMCTBOM, YTO KaKOM ObI HU OBLIIO
HavabHBIH IIar, OCTABIIUECS IIard JOJKHBI COCTABIIATE ONTUMAIBHYIO MTOJIH-
TUKY OTHOCHUTEJIBHO COCTOSTHUS, BO3HUKIIIETO MTOCJIE TIEPBOTO MIara
. b) JIroboe pemeHre MOKHO pa30UTh Ha ONITUMAaIbHBIC 110/13aaUn
. B) Jlunamuyeckoe nmporpaMMUpOBaHKE MPUMEHUMO TOJILKO K JIMHEHHBIM
3aj1a4am
OtBeT: A

Bonpoc 9.2: Ypasuenue bennmana (ypaBHEHHE JUHAMUYECKOTO ITPOTrPaMMHUPOBA-
HHS) UMEET BUJI:

. A) PexyppeHTHOTO COOTHOIIEHUS, CBA3BIBAIOLIETO 3HAYCHUS (DYHKIMH
CTOMMOCTH Ha Pa3HbIX Tanax
. b) AuddepenunansHoro ypaBHeHHs MEPBOro MOpsaKa

. B) Cuctemsbl nTuHENHBIX ypaBHEHUIN
OtBet: A

Bonpoc 9.3: 3agaua o kparuaiiiiem myTH B rpade pemraercss AMHAMUYECKUM TIPO-
rPaMMHUPOBAHUEM ITYTEM:

. A) TlocnenoBaTeIbHOTO BBIYUCICHUS MUHUMAJIBHON CTOUMOCTH JIOCTHXKE-
HUS KaKI0ro y3Jia
o b) IlepeGopa Bcex BO3MOKHBIX MapLIPYTOB

. B) Cnyuaiinoro 6mysxmaanus mo rpady
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OtBeT: A

Bomnpoc 9.4: [IpoGneMa «poKIsATUS pa3MEPHOCTH» B TMHAMHYECKOM ITPOTpaMMHU-
pOBaHUU BO3HUKAET IPHU:

. A) YBeNnMUeHUH YKCIIa IEPEMEHHBIX COCTOSHUS, YTO IPUBOIUT K DKCIIO-
HEHILMAJIBHOMY POCTY BBIUHCIICHHUM
. b) Ymenbienun uncna nepeMeHHbIX

. B) HUcnonp3oBaHuu oTpulIaTeIbHBIX BECOB PEOEP
OtBet: A

Bomnpoc 9.5: /lunamuueckoe nporpaMMUpOBaHUE TPUMEHSETCSI B 00y4EHUHU C MOJ-
kperuieHueM (Reinforcement Learning) npu:

. A) Iloucke onTUMalIbHOMN MOJUTUKU areHTa MyTéM HakorieHus onbiTa (Q-
learning, SARSA)
. b) Tonbko B 3amauax kiaccupuKanum

) B) B 3anayax perpeccuu ¢ JMHEHHBIMU 3aBUCUMOCTIMHU
OTtBeT: A

Tema 10. IDBOJTIOHHOHHBIE METO/IbI ONITUMH3AIUK
Bomnpoc 10.1: ['eneTrudecKkuit anropuTM MOJAEIUPYET:

. A) DBOIIOLMIO MOIMYJISIUY PELIICHUN Ha OCHOBE IPUHLIUIIOB €CTECTBEHHOIO
oTbopa

. b) Tosnbko AeTepMUHUPOBAHHYIO ONITUMU3ALIMIO

. B) UckmountensHO KOHBEKCHBIE (DYHKITUU
OtBet: A

Bomnpoc 10.2: B reHeTHYECKOM aJTOPUTME OTIEPAIUST «MYTALHSD CITYXKHUT IS

. A) Buecenus ciiydyaliHbIX MI3MEHEHUH B PEILICHUs I UCCIEI0BAHUS IPO-
CTpaHCTBa MOUCKA
. b) Uckntouenus Xyamux peieHuii U3 momyJasiuu
. B) CkpemuBanus AByX pelICHUN
OtBet: A

Bomnpoc 10.3: Onepanus «ckpermBaHue» (Crossover) B reHeTUYECKOM aJlrOpUTMeE:

. A) Co3maét HOBBIE peIlICHHS MyTEM KOMOMHUPOBAHUS YaCTEH JBYX POIH-
TEJIbCKUX PEILICHUI
. b) Y nanser Hauxyamue peieHuns

. B) VBenuuuBaer pazmep nonyJisinuu 0€3 co3aHusi HOBBIX PEIICHUN
OTtBet: A
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Bonpoc 10.4: Cenexkuusi B reHETUYECKOM aJITOPUTME BBIOMPAET POAUTENEH Ha OCHO-

BE:
. A) Ux npucnocobieHHocTH (fitness) — 4yeM BbllIe, TeM BeposiTHEE BHIOOP
o b) Cnyuaiinoro BeiOopa 06e3 yuéra kauecTna
. B) Tosbko camoro craporo penieHus B MOMyJsiuu

OtBet: A

Bonpoc 10.5: 3agaua kommuBosiKepa 3pPEeKTUBHO periaeTcsi FreHeTHYCCKUM aJiro-
puTMOM Onaroaaps:

. A) Bo3moskHOCTH pabOTHI ¢ 3aa4aMU, HE UMEIOLIUMU MPOCTON CTPYKTYPBHI,
¥ CIIOCOOHOCTH U30€eraTh JOKAJIbHBIX MUHUMYMOB U€pe3 MyTalluu U CKpEIIH-
BaHUSA

o b) 'apaHTHH HaXO0KICHHUS TJI00aTBHOTO ONITHMYyMa

. B) IIpumerUMOCTH TOTBKO K ITOM 3a1a4e
OtsBet: A

Tema 11. OnTumMusanusa B uHGopMaUHOHHbIX cucremax 1 MU
Bonpoc 11.1: B MammnHHOM 00y4€HUH IpaIMEHTHBIN CITYCK UCTIOJIb3YETCS JJIS:

. A) Munumuzanuu ¢yskiuu noreps (loss function) npu odyuennu Mmoaenen
. b) Tonbko 1s peleHus 3a1a4 JIMHEHHONW perpeccuun
. B) Bribopa runepnapamMeTpoB 0€3 UCIOIb30BaHUS TAHHBIX

OtBet: A

Bonpoc 11.2: Ontumuzarop Adam otnuyaercs ot ctanaaptaoro SGD (Stochastic
Gradient Descent) ucronb30BaHUEM:

. A) AZanTUBHBIX CKOPOCTEH 00yueHus Il KaX/I0r0 mapaMeTpa Ha OCHOBE
MOMEHTOB I'PaJJUEHTOB
. b) Tosbko nepBoro MoMeHTa rpalue€HTOB

. B) INonnoro nepeGopa Bcex JaHHBIX HA KaXKJOM IIIare
OtBeT: A

Bonpoc 11.3: baiiecoBckast onTUMU3AINS UCIIOIB3YETCS JUIS:

. A) OnTumMu3ammu JJ0porocTosiux GyHKIUH, TAaKUX KaKk HACTPOIKa I'UIep-
apaMeTPOB CIIOKHBIX MOJIEICH

. b) Tosbko nUHEHON perpeccun

. B) UcknrounTenpHO 3a/1a4 1EJIOUNCIIEHHOTO IPOrpaMMUPOBaHUS
Otser: A

Bonpoc 11.4: 3agauu ontumMu3anui B UHPOPMAIIMOHHBIX CUCTEMAX BKJIFOYAIOT:
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. A) Pacnipenienienue pecypcos (CPU, namsTh, ceTeBast IponycKHas crnocoo-
HOCTb), OATAHCUPOBKY HArpy3KH, ONTUMH3AIUI0 OU3HEC-TIPOIIECCOB

. b) ToJsibko BHIOOp THUIIOB JaHHBIX
. B) Tonbko apXUTEeKTypHBbIE pelieHus 0€3 ONTUMHU3aLUH
OtBet: A

Bonpoc 11.5: [IpoGiema onTuMu3aiiy B HEHPOHHBIX CETAX (HEBBIMYKJIasi ONTUMH-
3a1us) pelaeTcs myTém:

. A) Vcnionp30BaHMS CTOXaCTHUECKUX IpaJIMEHTHBIX MeTO0B (SGD, Adam,
RMSprop) ¢ uHunmamM3anuei u peryispusanuen 1Uis Noucka XopoIuux Jo-
KaJIbHbIX MUHUMYMOB

. b) MapanTrpoBaHHOTO HAXOXKACHUS TI100aTLHOTO MUHUMYyMa
. B) Otkaza oT 4MC/IEHHBIX METO/IOB B I0JIb3Y aHAJTUTUYECKOTO PEIICHUS
OtBet: A

6.2. Onucanmne nokaszarteJjieii ¥ KpUTEPHEB KOHTPOJISI YCII€eBAEMOCTH,
ONMHCAaHHE IKAJ OLeHHBAHUSA

B nepBoM u BTOpoM cemecTpax sl OLIEHKH 3HAaHWUM, YMEHUH, HAaBLIKOB U (op-
MUPOBAaHHUS KOMIETEHUMH 10 JUCLUUIUIMHE MOKET NPUMEHAThCA OallibHO-
PeHTHHIOBasi CCTEMa KOHTPOJIS M OLIEHKH YCIIEBAEMOCTH CTYICHTOB.

B ocHoBy GamibHO-peiiTuHroBoi cucteMsl (BPC) 1moioeHbl MpUHLMITBL, B CO-
OTBETCTBUU C KOTOPBIMU (POPMUPOBAHUE PEUTHUHTA CTYACHTA OCYIIECTBIAETCS B XO-
JIe TeKYIIero KOHTPOJIS ¥ IPOMEKYTOYHOM aTTecTalluy 3HaAHUM.

MakcuManbHOE KOJUYECTBO OANJIOB, KOTOPOE MOKET HaOpaTh CTYAEHT 3a pado-
Ty B cemectpe - 200 6amnoB. M3 nux 100 0amnoB - Texkyuiaa padota, 40 - npeMualib-
Hble Oamibl (MOTYT OBITh HAYMCIIEHBI 32 AKTUBHYIO pa0OTy Ha 3aHATHAX, BBINOJIHE-
HUE JOTOJHUTEIBHBIX 3alaHUM, Y4acTHe B MPO(UIbLHBIX MEPOIPUATHSX), 60 OaioB
- IpoMeKyTOouHas aTTectanusa. CTyJIEeHT J0MyCKaeTcs K claye 9K3aMeHa IpH JOCTH-
KeHuu pertunra 60 6amios.

Ouenka 3HaHui cTyaeHTa (OpMHUpPYETCs Kak cyMMa 0ajuioB 3a TEKYIIy paboTy
U IPOMEKYTOUHYIO aTTECTAIIHIO.

Texymas paboTra COCTOMT M3 BBINOJIHEHUU U 3aIIUT NMPAKTHYECKUX paboT, mpo-
XO0XJICHUH TECTOB, BHITTOJIHEHUH KEHCOB.

Tectsl (0-11 6ammoB). Kax/1p1ii BRINOJIHEHHBIA TECT OIICHUBAETCs B 1 Oas.

3ammra pabdot (0-55 6amnoB). Kaxkaas BBIIOJIHEHHAS U ClaHHAs paboTa OLICHU-
Baercs ot 0 10 5 Gaos.

5 6asIoB - CTaBUTCS MPU HATMYUHM HE3HAYUTEIbHBIX HETOUHOCTEH B OTBETE.

4 OGaiyia - Ipy HaJWYUKU HErpyObIX OLIMOOK B OTBETE, KOTOPbIC HE MPHUBEIIH K
JIO’KHBIM BBIBOJIaM M HEBEPHOMY MOHMMAHHIO CYTH BOIIpOCa.

3 Gamna - caellaHbl HEBEPHbIE BBIBOJIBI 110 MPUMEHSIEMbIM METO/IaM, IIPU TOM
oO1ee NOHMMaHUE IIPUMEHSIEMBIX METO/10B HE HCKaKEHO.
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(0-2 Gasna - HapyllI€Ha JIOTHKA B IOHUMAaHUK IPUMEHSEMbIX METOJIOB.

Yceraslii onpoc (Tema 1) onenuBaercs ot 0 10 4 6aios.

Keiicor onennBarorcst ot 0 10 10 6amios. (3 ob6s3arenbHbIX Kekca - 30 6ajuioB).

YyacTue B MHTEPAKTUBHBIX 3aHATHUSAX MOXKET OBITh 3a4YTCHO aKTUBHBIM CTYJ/CH-
TaM KaK y4acTHe€ B OIPOCE MO0 TeME, Ha KOTOPOM NMPUMEHSUTUCh HHTEPAKTUBHBIC TEX-
HOJIOTHH.

Ha sk3aMeHe CTYJIEHT MOXKET MOJYy4YHTh MaKCUMalbHOE KOJUYECTBO 0OasuioB
paBHoe 60. /{ajiee uToroBas oleHKa ONPEACIACTCS CIAEAYIOIIMM 00pa3oM.
[IpoMe:xkyTOUYHBIN KOHTPOJIb B IIATOM CeMECTpPe — DK3aMEH.

Tabnuna 7
Ikana
" IK3aMeH
ouneHuBaHus (cpeaHuii Ha/L)

> 140 OtauyHO
120-140 Xopomro
101-119 VY 10BIIETBOPUTEIIBHO

0-100 HeynoBnerBopurensHo

[To10KUTEIBHBIMU OLIEHKAMH, MPH MOJYyYCHUH KOTOPBIX AMCIMILINHA 3aCUH-
THIBaCTCS B KAUECTBE MPONICHHOM, SBISAIOTCS OICHKH «YIOBJICTBOPHTEIBHO», «XO-
POILIIO» U KOTIUIHOY.

Echu nonyuena ouenka «Heyo0e1emeopumenvHo» no OUCHUNIUHE, TO
He0OXOIMMO, MOCIe KOHCYJIbTAILMH C IIpernoaaBareieM, B Tedenne 10 KaaeHIapHbIX
JHEH CIIeAYIOMIEro ceMecTpa IOJATOTOBUTH OTBETHI Ha ST BOIPOCOB, MPEAYCMOT-
PEHHBIX IIPOrpaMMOii 00YYEHHS, U IIPEACTABUTL PE3YIHLTATEI 3THX OTBETOB IIPEOa-
BaTeJIIo.

Kputepuu onieHUBaHUs Pe3y/IbTATOB 00y4YeHHs
Tabmmma 8

Ouenka KpuTepuu ouneHnBaHust

OLICHKY «OTJIHYHO» 3aCIY’KHBAET CTYACHT, OCBOUBLIHH 3HAHUS, YME-

HUSI, KOMIIETEHUUU U TEOPETUYECKU MaTepuas 0e3 npo0OesioB; BbIIOJ-

HUBIIKHI BCE 3aJjaHMsl, IPEAYCMOTPEHHbIE Y4eOHBIM TJIAHOM Ha BBICO-

KOM KaueCTBEHHOM YPOBHE; IPaKTHYECKHE HAaBBIKH MPO(ECCHOHATBHO-

ro NPUMEHEHHUS. OCBOCHHBIX 3HAHUH C()OPMUPOBAHBI.

Komnereniuu, 3akperniéHnble 3a TUCHUILUTMHOM, CPOPMUPOBAHBI HA

YPOBHE — BBICOKHI.

OIICHKY «XOPOII0» 3aCITy/KUBACT CTYACHT, MPAKTHYCCKH TIOJHOCTHIO

CpenHuii ypoBeHb | OCBOMBILHI 3HAHUS, YMEHUS, KOMIETEHIIUH U TEOPETHYECKUN MAaTepU-
«4» aJj1, yueOHbI€ 3aJaHUs] HE OLIEHEHbI MAKCUMAJIbHBIM YUCJIOM 0aJIJIOB, B

(xoporio) OCHOBHOM C(POPMHPOBAI NMPAKTHYECKUE HABBIKH.

KommnereHunu, 3akperuiéHHbIC 3a JUCIUIUIMHON, chopMHUpOBaHB] Ha

YPOBHE — XOPOILIUH (CpeIHMUIA).

OLICHKY «Y/AOBJIETBOPUTEIbHO» 3aCIYKUBAET CTYIEHT, YACTUYHO C

npo0ellaMyu OCBOUBIIUHI 3HAHUS, YMEHUS, KOMIIETEHLIUU U TeopeTnye-

CKUIi Marepuai, MHOTHE yueOHbIe 3ajaHus TMO0 He BBIMOJIHUIL, 1100

OHH OIICHCHBI YMCIIOM 0alyioB OJM3KUM K MMHHMaJIbHOMY, HEKOTOPBIC

NPAKTUYECKUE HABbIKA HE CPOPMUPOBAHBI.

KomrnereHimu, 3aKkperyi€HHble 3a JUCUUIUTAHON, cPOPMUPOBAHBI HA

YPOBHE — 10CTAaTOYHBIH,

BeICOKHI ypOBEHB
«5»
(0TJIMYHO)

IToporoseiit ypo-
BeHb «3» (y110-
BJIIETBOPHUTEILHO)
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MUHAMATBHBII OLICHKY «HECYOOBJICTBOPHTCIBHO» 3dCIYKHUBACT CTYACHT, HC OCBOHB-
M 3HAHMS, YMEHHUs, KOMIIETEHIIMM M TEOPETHYECKHIl MaTepuall,
YPOBEHbB «2» (He-
yueOHBIC 3aaHUs HE BBITIOJHWII, MPAKTUYECKUE HABBIKM HE C(hopMHpO-
YOBJIETBOPH-
BaHBbI.
TEJIBHO) .. .
KommnereHuny, 3akperui€HHbIC 3a JUCIHUILUIMHOMN, HE C(OPMUPOBAHBI.

7. YuebHO-MeTOAHYeCKOe U HHPOPMAITHOHHOE ohecTieueHne JUCHUTINHBI
7.1 OcHoBHas JuTepaTypa

1. Kynpssrues, K. SI. Metoapl onTumMu3anum : yaeOHOE TOCOOMe 7 By30B
/ K. S. Kyapssues, A. M. IlpyanukoB. — 2-¢ uza. — Mocksa : WU3aaTenscTBo
FOpaiit, 2025. — 114 c. — (Bwicmiee obpazoanue). — ISBN 978-5-534-21189-4.

— Texcrt : anexktponHslil // Obpa3zoBaTenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/559518 (nata obpamenus: 07.07.2025).
2. Tpodbumos, B. B. AnroputMmu3zamus ¥ IporpaMMHUPOBAHUEC .| YICOHUK

s By3oB / B. B. Tpopumos, T. A. TlaBnoBckas. — 4-e uza. — Mocksa : M3naTens-
ctBo FOpaiit, 2025. — 108 ¢. — (Beicmiee obOpa3zoBanue). — ISBN 978-5-534-

20430-8. — Tekct : anexkTpoHHbIN // O0pa3zoBaTenbHas miargpopma FOpaiT [caiT].
— URL: https://urait.ru/bcode/562040 (nata obpamenus: 15.08.2025).
3. Jemuues, B. B. Anropurmusanus 1 mporpaMmMupoBaHue: Y4eOHoe 1o-

cobue / B. B. Jlemunues, Jl. B. beikos, /1. 9. Xpamos [u ap.].; peu. C.I'. CanbHUKOB;
Poccuiickuii rocymapcTBeHHbIN arpapHbiii yHuBepcuTteT - MCXA umenu K.A. Tu-

MupsizeBa (MockBa). — DIIEKTPOH. TeKCTOBbIC JaH. — MockBa, 2024. — 248 ¢. —
Konnexnus: YueOnas u yueOHo-mMeToauueckas aureparypa. — CBoOOAHBINH AOCTYN
u3 cerulurepuer (4yreHue, Imedarh, KomupoBaHue). — Pexum pocryna
http://elib.timacad.ru/dl/full/s17122024AP v3.pdf. - 3arn. ¢ TUTy’d. DJKpaHa.
-DIIEKTPOH. BEepCHs ney. MyOIuKaLUH.
— <URL:http://elib.timacad.ru/dl/full/s17122024AP_v3.pdf>.

4. Kpynckuit, B. H. Teopus anroputmoB. BBenieHne B CI0)KHOCTh BBIYHC-

JeHuit : yueOHuk aiis By30B / B. H. Kpynckuii. — 2-e u3z., ucnp. u gon. — Mocksa
: U3narensctBo FOpaiit, 2025. — 91 c. — (Bsicmiee oOpa3zoBanue). — [SBN 978-5-

534-21288-4. — Texcr : snektponHblit // OOpasoBatenbHas miuatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/563580 (mata oopamienns: 15.08.2025).
5. ®enopos, /1. 1O. IlporpammupoBanue Ha python : yyeOHoe mocoOue

s By3oB / J1. 0. denopoB. — 6-e u3n., nepepad. u jgorn. — Mocksa : M3narens-
ctBo [Opaiit, 2025. — 187 c¢. — (Boicmiee oOpaszoBanme). — ISBN 978-5-534-
19666-5. — Tekcr : anekTpoHHbiii // OOpa3zoBarenbHas miatdopma FOpaiT [caiT].
— URL: https://urait.ru/bcode/556864 (nata obpamenus: 15.08.2025).
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7.2 JlonoJIHUTEJIbHASI JINTEpaTypa

1. 3pikoB, C. B. [IporpammupoBanue : ydeOHUK U MpakTUKyM 15 By30B / C.
B. 3bikoB. — 2-€ u3j., nepepad. u gon. — Mocksa : M3naTensctBo FOpaiit, 2025. —
285 c¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-16031-4. — Texker : amek-
TpoHHbli // OOpazoBarenbHass miargpopma  Opait [caiit]. —  URL:
https://urait.ru/bcode/560815 (nata odopamenus: 10.08.2025).

2. YucneHHble METOMABI : YUEOHUK M MPAKTUKYM JUIsI BY30B / TIOJI peaaKiiuen
V. I'. IlupymoBa. — 5-e uzn., nepepad. u gon. — Mocksa : U3garensctBo FOpaiir,
2023. — 421 c. — (Bricmee oopazoanue). — ISBN 978-5-534-03141-6. — Texkcr :
3NIeKTpOoHHbIN //  OOpasoBarenbHast margopma HOpait [caiit]. — URL:
https://urait.ru/bcode/510769 (nata obpamenus: 07.06.2025).

3. bopoaun, A. 1. Metobl onTUMHU3aLIMK B SKOHOMUKE U (prHAHCaX : y4eOl-
Huk st By30B / A. U. bopoaun, U. 10. Beirogunkosa, M. A. I'opckuit. — Mocksa :
N3natensctBo FOpaiit, 2025. — 157 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-
534-15218-0. — Tekcr : snexktponHslii // OOpazoBarenbHas muardopma FOpaiit
[caitT]. — URL: https://urait.ru/bcode/568245 (nmarta odpamenus: 09.05.2025).

4. Cyxapes, A. I'. UucrneHHble METOAB!I ONTUMU3ALMHU | YIEOHUK U NPAKTH-
kyMm 1isi By30B / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®egopos. — 3-e u3a., ucnp. u
norn. — Mocksa : M3narensctBo HOpaiit, 2024. — 367 ¢. — (Briciiee oOpa3zosa-
Hue). — ISBN 978-5-534-17381-9. — Texcrt : snektpoHHBI // OOpa3zoBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538182 (nara odparieHus:
03.07.2025).

5. I'paxem P., Kuyt J1., [latammauk O. Konkpernas maremaruka. OcHOBaHUE
uHpopMaTHKu : niep. ¢ anri. / nox pex. 0. B. Kuprorenko. — 2-e uzg. — M. : Bu-
abamc, 2009. — 784 ¢. — ISBN 978-5-8459-1588-6.

6. Kopmen, T. X. Anroputmsel: noctpoenue u ananus / Tomac X. Kopmen,
Yapne3 3. Jleitzepcon, Ponansn JI. Pusect, Knuddopa Ilraiin; nep. ¢ anri. moa
pea. U. B. KpacukoBa. — 2-¢ uza. — M. : Bunbsamc, 2012. — 1296 ¢. — ISBN 978-
5-8459-1794-2.

7. MeToasl ONTUMH3AIMY : YUeOHUK M TIpakTUKyM 15 By30B / @. I1. Bacu-
aeeB, M. M. Iloranos, b. A. bynak, JI. A. AprembeBa ; noa peaakuuei @. I1. Bacu-
neeBa. — Mocksa : UznarensctBo FOpaiit, 2025. — 375 c. — (Briciee obpa3oBa-
Hue). — ISBN 978-5-9916-6157-7. — Texcr : anekrpoHHblil // OOpa3oBaTebHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560070 (naTa obpaienus:
21.08.2025).

8. CruseHc, Pox. Anropurmel. Teopus ¥ pakTUYECKOE IPUMEHEHUE: [4uC-

JICHHBIE AJITOPUTMBI, CTPYKTYPBI JAHHBIX, METObI PA0OTHI C MACCUBAMHU, CBS3aHHBI-
Mu criuckamu U cetsimu| / Pog Crusenc; [nep.: Kupunenko Baaum, Bosomko Poman
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Bnagumuposuu]. — Mocksa: 3, 2016. — 542, c. : wi., Tabu.; 24 cm. — (MupoBoi
KOMITbIOTEepHBIN Oectcemnep). — ISBN 978-5-699-81729-0.

9. Navarro G., Nekrich Y. Top-k Document Retrieval in Compressed Space //
Proceedings of the 2025 Annual ACM-SIAM Symposium on Discrete Algorithms
(SODA). — Philadelphia: SIAM, 2025. - P. 4009-4030. - DOLI
10.1137/1.9781611978322.137.

10. Cheng S.-W., Huang H. Fréchet Distance in Subquadratic Time // Pro-
ceedings of the 2025 Annual ACM-SIAM Symposium on Discrete Algorithms (SO-
DA). - Philadelphia : SIAM, 2025. - P. 5100-5113. - DOL
10.1137/1.9781611978322.173.

11. Ellert J., Gawrychowski P., Goérkiewicz A., Starikovskaya T. Faster two-
dimensional pattern matching with k mismatches // Proceedings of the 2025 Annual
ACM-SIAM Symposium on Discrete Algorithms (SODA). — Philadelphia : SIAM,
2025. - P. 4031-4060. - DOI: 10.1137/1.9781611978322.138.

12. Charizanos, G., Demirhan, H., & ig¢en, D. (2025). Binary classification
with fuzzy-Bayesian logistic regression using Gaussian fuzzy numbers. Intelligent
Systems with Applications, 26, 200494. https://doi.org/10.1016/j.iswa.2025.200494

13. K. Taha, P. D. Yoo, C. Yeun and A. Taha, "Text Classification Tech-
niques: A Holistic Review, Observational Analysis, and Experimental Investigation,"
in Big Data Mining and Analytics, vol. 8, no. 3, pp. 624-660, June 2025, doi:
10.26599/BDMA.2024.9020092.

7.3 CraTtbu, ony0JIMKOBAHHbIE B HAYYHBIX KypHasax 1 yposus bejioro cnucka
HAYYHBIX KypHa10B MuHoOpHaykun Poccun u cOOpHMKAaX HAyYHBIX padoT KOH-
(depennuii ypoBusa A*

1. Picon, A., Eguskiza, I., Galan, P., Gomez-Zamanillo, L., Romero, J.,
Klukas, C., Bereciartua-Perez, A., Scharner, M., & Navarra-Mestre, R. (2025). Crop-
conditional semantic segmentation for efficient agricultural disease assessment. Arti-
ficial Intelligence in Agriculture, 15(1), 79-87.
https://doi.org/10.1016/j.aiia.2025.01.002.

2. Mittal, S., Thakral, K., Singh, R. et al. On responsible machine learning da-
tasets emphasizing fairness, privacy and regulatory norms with examples in biomet-
rics and  healthcare. Nat  Mach Intell 6, 936-949 (2024).
https://doi.org/10.1038/s42256-024-00874-y/.

3. Alistarh D., Kurtic E., Malinovsky G., Modoranu I.-V., Richtarik P.,
Robert T., Safaryan M. MicroAdam: Accurate Adaptive Optimization with Low
Space Complexity // Advances in Neural Information Processing Systems 37: Proc.
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of the 37th Conf. on Neural Information Processing Systems (NeurIPS 2024, Van-
couver, Canada, 10-15 Dec. 2024). — Neural Information Processing Systems
Foundation, Inc., 2024. — P. 1-43. — DOI: 10.52202/079017-0001.

4. Kang M., Park Y., Song C. SPO: Sequential Monte Carlo Policy Optimi-
sation // Advances in Neural Information Processing Systems 37: Proc. of the 37th
Conf. on Neural Information Processing Systems (NeurIPS 2024, Vancouver, Can-
ada, 10—15 Dec. 2024). — Neural Information Processing Systems Foundation, Inc.,
2024. —-P.73-131.—-DOI: 10.52202/079017-0003.

5. l'apbyk C. B. Meron nekoMnosuiinu (HyHKIIMOHATBHBIX XapaKTEPUCTHUK
CHUCTEM HCKYCCTBEHHOIro MHTEe/UIeKTa // MCKyCCTBEHHBINM MHTEIICKT W NMPUHATHE
pemernmii. — 2025. — Ne 1. — C. 14-32. — DOI: 10.14357/20718594250102.

6. Yan J., Zhang W.-G., Liu Y., Pan W., Hou X.-Y., Liu Z.-Y. An autono-
mous navigation method for field phenotyping robot based on ground-air collabora-
tion // Artificial Intelligence in Agriculture. — 2025. — Vol. 15, No. 4. — P. 610-621.
— DOI: 10.1016/j.a11a.2025.05.005.Yang Y., Wang X., Zhang F., Wu Z., Wang Y.,
Wang J. MSNet: A multispectral-image driven rapeseed canopy instance segmenta-
tion network // Artificial Intelligence in Agriculture. — 2025. — Vol. 15, No. 4. — P.
642-658. — DOI: 10.1016/j.2i1a.2025.05.008.

7.4 MeToinuyeckue yKa3aHusi, peKOMEHIalHN U IPyTrue MaTepHajbl K
3aHATHSIM

1. Kynpuna, E. B. OCHOBBI aIropuTMHU3aLMK U POrpaMMHUPOBAHUS HA SI3bI-
ke C# : yueOHoe mocooOue mns By30B / E. B. Kyapuna, M. B. OraeBa. — Mocksa :
N3patensctBO FOpaiit, 2022. — 322 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-
534-09796-2. — Texct : a3nextpoHHblii // OOpa3oBarenbHas tiaTdopma HOpaitT
[caitT]. — URL: https://urait.ru/bcode/517285 (nara odpamenus: 18.08.2022).

2. Kouerypona, E. A. Teopust 1 MeTOABI ONTUMH3AIKNH . yIeOHOE TTOCOOHE
nnsa By3oB / E. A. KouerypoBa. — MockBa : UznarensctBo Opaiit, 2022. —
133 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-10090-7. — TekcT : 37eK-
TPOHHBIN /l OOpazoBartenbHast miatgopma Opaiit [caiT]. —
URL: https://urait.ru/bcode/490136 (nara oOpamenus: 18.08.2022).

8. [lepevennb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM CEeTH
«MHTepHeT?, HEOOXOAMMBIX JISi OCBOCHHS U CUHILIMHBI

1. MIT  OpenCourseWare —  15.093]  Optimization = Methods
(https://ocw.mit.edu/courses/15-093j-optimization-methods-fall-2009/).

2. MIT OpenCourseWare — Introduction to Convex Optimization (6.079)
(https://ocw.mit.edu/courses/6-079-introduction-to-convex-optimization-fall-2009/).
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3. Optimization Methods for Machine Learning (BIMSA lecture notes)
(https://bimsa.net/doc/notes/31339.pdf).

4. Optimization in  Machine  Learning  (LMU)  (https://slds-
Imu.github.io/website optimization/).

5. ORF522: Linear and  Nonlinear = Optimization  (Princeton)
(https://stella.to/teaching/orf522/2022/).

6. Kuura wu caiit «Convex Optimization» (Boyd & Vandenberghe)
(https://www.colorado.edu/cs/csci-5254-convex-optimization-and-its-applications).

7. Lecture Notes Optimization III (Ben-Tal, Nemirovski et al.)
(https://www?2.isye.gatech.edu/~nemirovs/OPTIIILN2023Spring.pdf).

8. An Introduction to Algorithms for Nonlinear Optimization (Gould,
Leyffer) (https://www.numerical.rl.ac.uk/media/people/nick-gould/GoulLeyf03.pdf).

9. Optimization Methods in Management Science
(https://ocw.mit.edu/courses/15-053-optimization-methods-in-management-science-
spring-2013/).

10. Optimization Methods in Business Analytics
(https://ocw.mit.edu/courses/15-053x-optimization-methods-in-business-analytics-
summer-2021/).

11. Nonlinear Optimization | (Mateo Diaz, Fall 2024)
(https://mateodd25.github.io/nonlinear/).

12. Cnucok OecruiaTHBIX KypcOB IO onTuMu3anuu. Awesome Optimization
Courses (GitHub) (https://github.com/ebrahimpichka/awesome-optimization).

13. Calculus and Optimization for Machine Learning (HWY BIII3, OpenEdu)
(https://openedu.ru/course/hse/calculus optimization ml/) - OTKpBITBIN KypcC 10 aHa-
JIM3Y U ONITUMH3ALIHH.

14. CoBpeMeHHBIE 4YHCICHHBIE MeToAbl onTumm3anuu (A. B. [NacHukos,
M®TN) (https://opt.mipt.ru/posobie.pdf).

15. Odurmaneusiii cait Python. URL: https://www.python.org/.

16. OdunmanbHplid caiT AUCTPUOYTHUBA S3BIKOB MporpaMMupoBanust Python u
R Anaconda. URL: https://www.anaconda.com/.

17. Odunmansubiii caiit Poccrata. URL: https://rosstat.gov.ru/ .
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9. [lepeyeHb NPOrpaMMHOTO oOecnevyeHusi 1 HH(POPMALMOHHBIX CIIPABOYHBIX

CHCTEM
Tabnuma 9
l'[epequb nporpaMMHoOro odecreyeHus
Ne Hanmeﬂonanneu HaumenoBanue Tun Ton
n/p | PA¥ACM ytebnoi nporpaMmsl NporpaMmsbl ApTop paspa-
AACHHILTHHBI 00TKH
Tema 1. «BBenenue B Kpoccmiargopmennsiii
ONITUMH3ALIHION. VS Code/LaTeX 'retccm]smié penakrop Mi-
Excel/Word/Ana | /o0 P e | CTOSORVLPPL/ |2025/2023
conda (MM CBO- Mi- /2007/201
| Mma/ Penaktop anek-
0oaHO- crosoft/Anacon | 2 u mo3a-
TpoHHbIX TadauLy Tek- :
pacmpocTpanse- . da Inc. (nn HEe
MbI€ aHAJIOTH) cToBeIid mpoueccop/ Cr- opensource)
cTeMa yrpaBleHHs Ta-
KeTaMu U TUCTPUOYTUB
Tema 2. Kpoccriardhopmennsbiii
«be3ycinoBHas TEKCTOBBIH PEJAKTOP
OTITUMH3AIIHS VS Code/LaTeX | s pa3paboTunKkoB Mi-
(yHKIIUM OTHOM /Excel/Word/Ana | /M3narensckas cucre- | crosoft/LPPL/ |2025/2023
) HepeMeHHOI. conda (wiu cBo- ma/ Peiakrop sJiek- Mi- /2007/201
0oxHO- TpoHHBIX Tabmuiy Tek- | crosoft/Anacon | 2 u mo3-
pacmpocTpaHse- CTOBBIN Tporieccop/ da Inc. (uamn Hee
MbIE aHAJIOTH) Cuctema ynpapieHnuss | opensource)
nakeTaMu U JUCTpuly-
TUB
Tewma 3. Kpoccnnatdopmennsiii
«besycnoBHas TEKCTOBBIH PEIAKTOP
ONTUMH3ALNS VS Code/LaTeX 1151 pa3paboOTYUKOB Mi-
(YHKIIMH MHOTHX /Excel/Word/Ana | /M3natenbckas cucre- | crosoft/LPPL/ |2025/2023
3 |TMEPEMEHHBIX). conda (uu cBO- ma/ PepakTop s7ek- Mi- 12007/201
6omHO- TpoHHbIX Tabmu1y Tek- | crosoft/Anacon | 2 u mo3a-
pacrpocTpaHse- CTOBBIH T1Ipoueccop/ da Inc. (unu Hee
MbI€ aHAJIOTH) Cucrema yrnpaBlieHust | opensource)
MaKeTaMH U JUCTpuOy-
THB
Tema 4. «YcnoBHas Kpoccnnardopmennbiii
ONITUMH3ALIHS TEKCTOBBIH PEJAKTOP
(YHKIIMH MHOTHX VS Code/LaTeX | s pa3paboTIHKOB Mi-
MIEPEMEHHBIX». /Excel/Word/Ana | /M3natenbckas cucre- | crosoft/LPPL/ |2025/2023
4 conda (MM CBO- ma/ Pepakrop sJiek- Mi- /2007/201
0oaHO- TpoHHbIX Tabmuiy Tek- | crosoft/Anacon | 2 u mo3j-
pacmpocTpaHse- CTOBBIH Tporieccop/ da Inc. (uamn Hee
MBIC aHAJIOTH) Cuctema ymnpaBiaeHnuss | opensource)
nakeTaMu U JUcTpuly-
TUB
Tema 5. «JIuneiinoe | VS Code/LaTeX | KpoccraTdgopmeHHBIH Mi- 2025/2023
5 |MPOrpaMMHPOBAHHC) /Excel/Word/Ana | TtekcrtoBblil penaktop | crosoft/LPPL/ | /2007/201
conda (unu cBo- JU1s1 pa3pabOTYMKOB Mi- 2 ¥ no3-
00/1HO- /M3narensckas cucre- | crosoft/Anacon HEee
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pacrpocTpaHse- ma/ PeakTop 37ek- da Inc. (um
MBIC aHaorH) | TpoHHBIX Tabauiy Tek- | opensource)
CTOBBIHU TIporieccop/
Cucrema yripaBiieHus
naKeTaMu v JUCTpHOy-
THB
6 | Tema 6. Kpoccrmnardopmen-
«ldenouncnennoe VS HBII TEKCTOBBIH pe-
MPOTPAMMHPOBAHHE | ' TaKTOp [uist pa3padboT- Mi-
». JExcel/Word/An ynukoB /M3natensckas | crosoft/LPPL/ | 2025/202
aconda (. cucrema/ Pegaktop Mi- 3/2007/2
cBOGOLHO- AIIEKTPOHHBIX Tabnu/ | crosoft/Anaco 012 u
acil gcr AHSI- TekcToBBIi nIporec- nda Inc. (unmu | mo3xHee
EMBICIJEIH&EOI‘H) cop/ Cucrema ympas- opensource)
JICHUS TIAKETaMU |
JUCTPUOYTUB
7 | Tema 7. Kpoccrargopmen-
«MHorokpuTepHab VS HBI TEKCTOBBIN pe-
Hast ONTUMHU3AIUS H Code/LaTeX IAaKTOp JUIs pa3paborT- Mi-
MPUHATHE JExcel/Word/An yukoB /M3parensckas | crosoft/LPPL/ | 2025/202
peIeHui. aconda (11 cucrema/ Pemakrop Mi- 3/2007/2
CBOGOIHO- 3NIEKTPOHHBIX Tabaui/ | crosoft/Anaco 012 u
acil ocﬂ — TekcToBbIl nIpoOLIEC- nda Inc. (wm MMO3IHEE
EMHfaHgom) cop/ Cucrema yripas- opensource)
JICHUs TIaKeTaMu |
AUCTPUOYTHB
8 | Tema 8. Kpoccrmnardopmen-
«Bapuanmonnoe VS HBII TEKCTOBBII pe-
UCUHUCIICHUEY. Code/LaTeX IaKTOp [uist pa3padboT- Mi-
JExcel/Word/An | “TKOB /M3narensckas | crosoft/LPPL/ | 2025/202
aconda (wm cuctema/ Penaktop Mi- 3/2007/2
CBOGOIHO- ANEKTPOHHBbIX Tabnuly/ | crosoft/Anaco 012 u
acr oci —_— TekcToBbIi nIporec- nda Inc. (unu | mo3xuHee
Emmepauaﬂpom) cop/ Cucrema ympas- opensource)
JICHUS TIAKETAMU |
JUCTPUOYTUB
9 | Tema 9. Kpoccruargopmen-
«JluHaMHuueckoe VS HBI TEKCTOBBIN pe-
MPOrpaMMHUPOBAHHE Code/LaTeX TAaKTOp UIs pa3pabort- Mi-
». JExcel/Word/An yukoB /U3parensckas | crosoft/LPPL/ | 2025/202
aconda (11 cucrema/ Pemakrop Mi- 3/2007/2
CBOBOLHO- SNIEKTPOHHBIX Tabnu/ | crosoft/Anaco 012 n
acn ocﬂ AHSL TexkcToBBIN npoIIEC- nda Inc. (wm MO3/IHEE
EMBIE?aH;EOTH) cop/ Cucrtema yrpas- opensource)
JICHUs TIAKeTaMu U
AUCTPUOYTHB
10 | Tema 10. VS Kpoccrnardopmen- Mi-
«IBOJIFOLIUOHHBIE Code/LaTeX HBII TEKCTOBBI pe- crosoft/LPPL/ | 2025/202
METO/IbI /Excel/Word/An | nmakrop juist pazpadbot- Mi- 3/2007/2
ONTUMM3ALIHH. aconda (vH yukoB /M3naTensckas | crosoft/Anaco 012 u
CBOOOIHO- cuctema/ Pepaktop nda Inc. (mnmu | mosaHee
pacnpocTpaHsi- | JIEKTPOHHBIX Tabiaull/ | opensource)
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e€Mble aHaJIOTH)

TekcToBbIi npoLec-
cop/ Cucrema ynpas-
JCHUS TAKeTaMU U

JUCTPUOYTUB
11 | Tema 11. «Onrumu- Kpoccruargopmen-
3a1us B nH(popMa- VS HBI TEKCTOBBIN pe-
[IMOHHBIX CHCTEMax Code/LaTeX TaKTOp i pa3padboT- Mi-
u Ul». yukoB /M3parensckas | crosoft/LPPL/ | 2025/202
/Excel/Word/An )
cucrema/ Pemakrop Mi- 3/2007/2
aconda (wim
IIeKTPOHHBIX Tabmui/ | crosoft/Anaco 012 u
CBO0OO/IHO- o
ACTIPOCTDAHS TexcToBbIi TIpo1IEC- nda Inc. (unmu | no3mgHee
pacnpocTp cop/ Cucrema yrpas- opensource)

€MBIE aHAJIOTH)

JICHUs TIaKeTaMu
TUCTPUOYTHB

10. Onucanne MaTepuaIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /115
oCylecTBJIEHHS 00pa30BaTeJbHOI0 MpoLecca Mo JMCUHILINHE

Tabmnuua 10

CaeneHus 00 00ece4YeHHOCTH CNENNATU3HPOBAHHBIMH AyTUTOPHUSIMH,
KaOMHeTaMH, J1a00PATOPUSIMH

HaumeHoBaHHne cnenMaJIbHBIX IOMe-
LeHUH U MOMeleHHH IS caMoCTOosI-
TeJIbHOM padoThl (Ne yuedOHOro Kopmy-
ca, Ne ayniuTopun)

OCHAIIEHHOCTD CIIeNHAJIBHBIX MOMEIEHHH U
MoMeleHuil 1J1sl CaMOCTOATEIbHOI padoThI

1

2

YuebHas ayoumopus 0 NPOBEOeHUs 3a-
HAMULL TeKYUOHHO20 MUna, yueonas
ayoumopust 015 RPOBeOeHUs 3AHAMULL
CEMUHAPCKO20 Muna, yueonas ayoumo-
pus 0 NPoeedeHUs: KyPco8o20o NPoeK-
MUPOBaAHUst (6bINOTHEHUS KYPCOBbIX pa-
bom), yuebnas ayoumopus 071 2pynno-
8bIX U UHOUBUOYANBHBIX KOHCYAbMAYUL,
YuebHas ayoumopus 01 meKyuje20 KoH-
MPOIs U NPOMENCYMOUHOU ammecmayuul
(21 yuebnwiit kopnyc, 102 ayo.)

Konuuectso pabounx mect: 16

Bcerpoennsie cereBbie anantepst (Intel 1219-V unu
Realtek

RTLS8111H), uarepdeiic RJ-45, ckopocTh
10/100/1000

Mout/c. Touku gocryna: Ubiquiti UniFi1 AP AC
Pro,

crauaaptel IEEE 802.11a/b/g/n/ac, yactots! 2.4
[T (450

Mourt/c) u 5 I'T'y (1300 Mbut/c), nognepxkka MU-
MIMO,

nutanue PoE.

CrpykTypHOe nojpazaenenue: MHCTHTYT DKOHO-
MUKHU U yripaBienus, Kadenpa CTaTUCTUKHU U Ku-
OEpHETUKHU

yuedHas ayoumopus 01 npoeeoeHus 3d-
HAMULL 1eKYUOHHO20 Muna, yueonas
ayoumopusi 0Jisi Npo8edeHUs: 3aHAMULL
ceMunapcKoeo muna, yuebnas ayoumo-
pus 0151 npogedens Kypco8oeo npoex-
Mmuposanus (6bINOJIHEHUS KYPCOBbIX Pa-
bom), yuebnas ayoumopus 0 2pynno-
8bIX U UHOUBUOYATLHBIX KOHCYIbMAYUL,
yueonas ayoumopus Ois meKyuie2o Ko-
MPOoA U RPOMENCYMOUHOU ammecmayuul
(2u yuebdnwiit kopnyc, 106 ayo.)

Kopnyc 2, Ayauropus 106

KonnuectBo pabounx mect: 16

Berpoennsie ceteBbie ananrtepsl (Intel 1219-V unu
Realtek

RTL8111H), untepdeiic RJ-45, ckopocTs
10/100/1000

Mb6wut/c. Touku nocryna: Ubiquiti UniFi AP AC
Pro,

cranaaptel IEEE 802.11a/b/g/n/ac, yactors! 2.4
[T (450

Mo6wut/c) u 5 I'T'u (1300 Mourt/c), nognepxka MU-

47




MIMO,

nutanue PoE.

CrpykrypHoe nojpasaeneuue: MHCTUTYT DKOHO-
MUKH U

ynpasienus, Kadenpa CratucTuku 1 kubepHeTH-
K1

YuebHas ayoumopus 0 NPOBeOeHUs 3a-
HAMULL CEMUHAPCKO20 Muna, y4eonas
ayoumopust 015 HpoBedeHUs KyPCo8020
nPOEKMUpPo8aHUs (8bINOIHEHUA KYPCOBIX
pabom), yuebHas ayoumopus 0. epyn-
NOBLIX U UHOUBUOYATHBIX KOHCYTbMA-
yutl, yuebnas ayoumopus OJist mexkyue2o
KOHMPOIA U RPOMEINCYMOUHOU amme-
cmayuu, nomeujeHue Ousi Camocmost-
menbHol pabomwl (2u yueOHbllU KOpnyc,

302 ayo.)

Kopmyc 2, Ayantopus 302

KomuuectBo pabouux mect: 16

Bcrpoennsie ceteBbie amantepsl (Intel 1219-V nwnn
Realtek

RTL8111H), uatepdeiic RJ-45, ckopocTthb
10/100/1000

Mowut/c. Touku noctyna: Ubiquiti UniFi AP AC
Pro,

crannaptel IEEE 802.11a/b/g/n/ac, yactors! 2.4
[T (450

Mowut/c) u 5 I'T'u (1300 Mowurt/c), mogaepxka MU-
MIMO,

nutanue PoE.

CrpykrypHoe nojpasuenenue: MHCTUTYT DKOHO-
MHKH yripaBienus, Kapenpa CTaTHCTHKA U KH-
OepHETHKH

YuebHas ayoumopus 0 NPOBeOeHUs 3a-
HAMULL TeKYUOHHO20 MUna, yueonas
ayoumopust 015 RPOBeOeHUs 3aHANULL
CeMUHapcKo2o muna, y4eonas ayoumo-
pust Oist NPOBEVEHUs KYPCOBO2O NPOEK-
MUPOGAHUst (6bINOTHEHUS KYPCOBbIX pa-
bom), yuebnasn ayoumopust 01 epynno-
8bIX U UHOUBUOYATIbHBIX KOHCYAIbMAyUiL,
yuebHas ayoumopus 0 meKyuje2o KoH-
MPOIst U NPOMENCYMOUHOU ammecmayuu
(1i yuebnwiit kopnyc, 212 ayo.)

Kopnyc 1, Ayautopus 212

KomnuuecTBo pabouux mect: 24

Berpoennsie ceresbie anantepsl (Intel 1219-V umu
Realtek

RTL8111H), uarepdeiic RJ-45, ckopocTs
10/100/1000

Mowut/c. Toukn nocryma: Ubiquiti UniFi AP AC
Pro,

cragaaptel [EEE 802.11a/b/g/n/ac, yactots! 2.4
[T (450

Mowut/c) u 5 I'T (1300 Mowut/c), mopnepxka MU-
MIMO,

nutanue PoE.CtpykrypHoe noapasaenenue: Ka-
henpa

[udposas kadeapa

yuedHas ayoumopus 01 npoeeoeHus 3a-
HAMULL 1eKYUOHHO20 Muna, yueonas
ayoumopusi 0Jisi HPO8eOeHUs. 3aHAMULL
CeMUHApCcKoeo muna, y4ebnas ayoumo-
pust 011 nPosedeHUs Kypco8o2o NPOeK-
MUPOBAHUsL (6bINOTHEHUSA KYPCOBbIX pPa-
bom), yuebnas ayoumopus o 2pynno-
8bIX U UHOUBUOVATHBIX KOHCYAbMAYUL,
yueoHan ayoumopus 01 meKyue2o Kom-
MPOIs U NPOMENCYMOUHOU ammecmayuul
(1t yuebnwiii kopnyc, 214 ayo.)

Kopnyc 1, Ayautopus 214

KonunuecTtBo pabounx mect: 24

Bcerpoennsie cereBbie anantepsi (Intel 1219-V unu
Realtek

RTLS8111H), uarepdeiic RJ-45, ckopocTh
10/100/1000

Mo6ut/c. Touku nocryna: Ubiquiti UniFi AP AC
Pro,

cranaaptel IEEE 802.11a/b/g/n/ac, yactoTsr 2.4
[T (450

Mo6ut/c) u 5 I'Ti (1300 Mowut/c), nognepxka MU-
MIMO,

nutanue PoE.CtpykTypHoe noapasaenenue: Ka-
(benpa

Ludposas kadeapa
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Lenmpanvnas nayunas ouoauomexa YuranabHbIe 3a161 OMOITHOTEKH
umenu H.U. JKenesznosa
Cmyodenueckoe obwedcumue KomHaTa s caMonoaroToBKu

11. MeToxmqecmle PEKOMCHAAIIHMA CTYACHTAM 110 OCBOCHHK JUCHHIIVIMHBI

[Tpuctynas K M3y4eHHIO JUCUMIUIMHBI «METObl ONTUMHU3ALMKUY, CTYICHTHI
JIOJKHBL 03HAKOMUTBCS ¢ y4eOHOUM mporpammoi, yueOHOW, HaydyHOU U METOoaude-
CKOil uTepartypoit, umeronieiics B oubnmorexke PCAY-MCXA uMm. K. A. Tumupsze-
Ba, TIOJIYYUTh B OMOIHMOTEKE PEKOMEHIOBAHHbIC YUCOHUKH U YUCOHO-METOANYECKUE
ocoOusi, 3aBECTH HOBYIO TE€TPa/lb sl pabOThI C IEPBOUCTOYHUKAMMU.

B xojie 3aHATHI BECTU KOHCHEKTHpPOBaHUE yueOHOTro Mmartepuana. ObOpaniath
BHMMaHUE HA KaTeropuu, (popMyIUpPOBKH, PACKPBHIBAIOIIME COJACPKAHUE TEeX WIIU
WHBIX SIBJICHUU U MPOIECCOB, HAYUYHBIC BBIBOJBI U MTPAKTUUECKUE PEKOMEHAIIUN. 3a-
JIaBaTh MPENOaBaTe/l0 YTOUHSAIONIME BOMPOCH! C LEIbI0 YSICHEHUS] TEOPETUUYECKUX
MTOJIOYKECHUM, pa3peIICHUs CIIOPHBIX CUTYAIUM.

B xo/1e MOArOTOBKU K MPAKTUYECKUM 3aHSATUSM HU3YUYUTh OCHOBHYIO JIUTEpa-
TYpPY, O3HAKOMHUTBCS C JOTMOJHUTEIBHOM JIMTEPATYpOl B COOTBETCTBHH C IMOCTABJICH-
HOM 3amaueit. [Ipu 3TOM ydecTh peKOMEHIAINH MPEeTnoaaBaTelisi U TpeOoBaHusA yueo-
HOM nporpamMmbl. HeoOxoaumo opadaTeiBaTh CBOM KOHCIIEKT, Jiejlas B HEM COOTBET-
CTBYIOIIIME 3aMHCU U3 JUTEPATypbl, PEKOMEHJIOBAHHON TpenojaBareyieM U Mpeay-
CMOTpPEHHOH yueOHO# ImporpaMMoi.

[Ipu moaroToBke k sk3aMeHy (B KOHIIE C€MeCcTpa) MOBTOPITH MPONACHHBIN
Marepuana B CTPOrOM COOTBETCTBUHM C y4eOHOM mporpammoii. Mcrnons3oBarh KOH-
CIEKTBl U JIUTEpaTypy, PEKOMEHJOBaHHYIO mpenojaBareneM. OOpaTuth ocoboe
BHUMAaHUE HA TeMbl YYEOHbIX 3aHATUH, MPOMYILIEHHBIX CTYAECHTOM I10 Pa3HbIM IMpHU-
yrHaMm. [Ipu HEOOXOIMMOCTH OOpaTUTHCS 3a KOHCYJbTAaUUEH M METOJUYECKOM I0-
MOIIBIO K IPENOIaBaTENIO.

Buabl 1 popmbl 0TPA0OTKH NPONYLIEHHBIX 3aHATHI

CryzeHT, NpOonyCTUBIIUI 3aHATUSA, 00s3aH BBINOJIHUTH U 3aIlIUTUTh IIPAKTHYE-
ckue paboThl O TeMe MPOMYIICHHBIX 3aHATUN. B pamMkax 4acoB KOHCYJIbTAIIUN CTY-
JIEHT MOKET CAATh U 3allUTUTh NIPAKTUUYECKUE PAOOTHI.

12. MeToan4yeckHe peKOMeHAAIUN NPenoaBaTe/ M 110 OPraHu3aluu 00yYeHus
10 JUCUHHILIHHE

Kypc «MeToabl onTuMu3alum» A0JKEH AaBaTh HE aOCTPakTHO-(OpMasbHbIE,
a TIPUKJIa/IHbIE 3HaHMS. JlaHHas 11eJ1b MOKeT ObITh peain30BaHa TOJIBKO IIPH YCIOBUHU
co0utoicHUsI B YYEOHBIX TUIaHAX MPEEMCTBEHHOCTH Y4EOHBIX NUCHUIUIMH. ba3zoBbie
3HaHUS JUId U3ydeHus «MeToJbl ONTUMM3ALMK» JAar0T TaKWe JUCLMIUIMHBI, Kak
«JIuneitnas anredpa», «Martemarndeckuii ananusy», « Teopus BeposTHOCTEW», «Ma-
TeMaTU4eCKasl CTaTUCTUKa», «JluckperHas maremaruka». M3ydyeHue OCHOBHBIX TEM
JTAHHOW TUCIUIUTMHBI TO3BOJUT CTYJ€HTaM c(OPMUPOBATH MPEICTABICHUE O MPE-
Mere «MeTojibl ONITUMU3ALMUY, TIOJIYYUTh MPAKTUYECKUE HABBIKM PEIICHUS OCHOB-
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HBIX ONTHMU3ALMOHHBIX 337a4 U HEOOXOJMMBbIE 3HAHWS JJIsl MOCIEAYIOLIEro Mpo-
(heccroHaIbHOTO Pa3BUTHS B TOM 00JIACTH.

CTyAeHT MOKET NMOArOTOBHUTH JOKJIAJ] MO TeMe, NMPEACTABIISIONICH ero Hay4-
HBI MHTEPEC, MPEICTaBUTh PE3yJIbTaThl B BUJE Npe3eHTanuu. B cioydae Hamiexare-
ro KayecTna, ero pabora MOKeT ObITh 3aciylllaHa Ha HAyYHOM KpyXkKe Kadeapsl niu
Ha CTyJeHYeCcKoW HaydyHoW koH(pepeHnmu. [1o pemenuto xadeapsl, CTyICHTHI, 3a-
HSIBILIME MPU30BbIC MECTa HA HAYYHBIX CTYJACHYECKUX KOH(EpeHUHUsX, MOT'YT OCBO-
00XKIaThCS OT CAAYM DK3aMEHA MO ATOW JTUCHHUTIIINHE.

[TpenoaBarens MOJKEH yKa3blBaTh, B KAKOW IOCJIEI0BATEIBLHOCTH CIEIyeT
u3ydaTh MaTepuas AUCHUIUIMHBI, oOpaliaTh BHUMaHHUE HAa OCOOEHHOCTH W3Y4YCHHS
OTJIETILHBIX TEM M pa3/iesioB, TOMOraTh OTOMPATh Hanbosee BaKHbIE U HEOOXOIUMbIE
CBE/ICHUS M3 y4eOHBIX IOCOOMI, a TaKKe 1aBaTh OOBACHEHUS! BOIIPOCAM IIPOIPaMMBI
Kypca, KOTOpbIe OOBIYHO BBI3BIBAIOT 3aTpyAHeHus. [Ipu 3ToM mpenogaBarento HE0O-
XOJIUMO YUYUTBIBaTh CJICIYIOLIME MOMCHTBI:

1. He cnenyer neperpykaTh CTYJEHTOB TBOPUYECKUMH 33TaHUSIMU.
2. YepenoBaTh TBOPUYECKYIO pabOTy Ha 3aHATHSAX C 3aJlaHUSIMU BO BHEAyIUTOP-

HOE BpeMsl.

3. JlaBaTh CTyJEHTaM YETKUA MHCTPYKTAX MO BBINOJHECHUIO CAMOCTOSTEIbHBIX

3aJJaHui: Leb 3aJJaHusl; YCIOBHS BBIMOJIHEHUS; 00bEM; CPOKHU; TpeOOBAHUS K

0 OpMIICHHUIO.

4. OcymecTBIATh TEKYIUN YYET U KOHTPOJIb 3a CAaMOCTOSATENBHON pabOTON.
. JlaBathb olleHKY U 0000I11aTh YPOBEHb YCBOCHHUS HABBIKOB CAMOCTOSITEIBHOM,
TBOPYECKOM pabOTHI.

n

I[Iporpammy paszpadorasi(u):

g

Kamuteun B.A., kana. ¢.-M. HayK, JIOLEHT
(moanuce)
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PEIIEH3Us
Ha padouyio nporpammy aucuumiInebl b1.0.16 Meroan! ontumusauun OINOIT BO no
HanpasJjienuio 09.03.02 UudopmanuoHHble CHCTEMbI M TEXHOJIOTHH, HANIPABJIEHHOCTH
«boabuIne 1aHHbIEe H MAalIMHHOE 00y4YeHue», « KoMnbloTepHbIe HAYKH H TEXHOJIOTHH HCKYC-
CTBEHHOI'0 HHTEJIEKTA»
(kBaiM(UKANUS BLINTYCKHHKA — 0aKaiaBp)

Huo3zemiessiM Asiekceem MBanoBu4eM, JOIEHTOM Kadeapbl BICIICH MaTEeMaTHKH, KaH 1~
natoM (pU3MKO-MaTeMaTHYECKUX HayK (Jlanee 1o TEKCTY PElEeH3EHT), MPOBEICHO PEelleH3UPOBAHUE
paboueil mporpammbl aucuMIUIMHBL «MeTtonael ontumuszanmu» OIIOII BO mo HampaBieHHIo
09.03.02 MudopmaiimoHHble CUCTEMBI U TEXHOJIOTMH, HANIPABICHHOCTh «boJblue AaHHBIE U Ma-
mHHOe o0yuenue», «KomibloTepHble HAYKH M TEXHOJIOTUU UCKYCCTBEHHOIO MHTE/LIeKTa» (0a-
kanaBpuar) paspadorannoit B PI'BOY BO «Poccuiickuii rocyaapcTBEHHBIH arpapHblii YHHBEPCH-
TeT — MCXA nmenn K.A. Tumupszesa», Ha kadeape CTATUCTUKY U KHOEPHETHKH (pa3paboTunk —
Kanmutun Bragumup AHatonibeBUY, JOHEHT KadeIpbl CTATUCTUKN U KUOCPHETHKH ).

PaccmotpeB npejicTaBieHHble HA peUEH3UPOBAHUE MaTePHUalibl, PELICH3EHT MPUIIeN K cle-
JYIOIIMM BBIBOJAM:

1. IlpenbsBnennas pabodas nporpaMMa JUCHHUIUIHHEI «MeToapl ONTHMH3AIMMY (J1aj1ee 1o
tekcry [Iporpamma) coomeemcmeyem tpedoBanusim ®I'OC BO, koMIIETEHTHOCTHO-POJIEBBIX MO-
nenei B cdepe MCKYCCTBEHHOro MHTesuiekTa, o HanpasieHuio 09.03.02 MudpopManmoHHbIE CH-
CTeMbl M TexHoNoTruu. [IporpamMmma codepaicum Bce OCHOBHBIE Pa3lielibl, coomeemcmeyem TpedoBa-
HHUSAM K HOPMaTHBHO-METOAMYECKUM JOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme axkmyaabHocms yueOHOW TUCIUIUIAHBI B paMKaX peayu-
saiuu OIIOII BO ue nodaesrcum comieniio — NIACHUMIUIMHA OTHOCUTCS K JUCLHUINIMHAM 00s13aTelb-
Hoit yactu — b1.0.

3. IlpencraBnennsie B [lporpamme wueru IUCHUIUIMHBI coomeemcmeyrom TpeOOBaAHUSIM
®I'OC BO, KOMIETEHTHOCTHO-POJIEBBIX MOjIENei B c(hpepe MCKYCCTBEHHOr0 MHTEIIEKTa, HAIpaB-
nerust 09.03.02 UHdopMallMOHHBIE CUCTEMbI U TEXHOJIOTHH.

4. B coorBercTBHH ¢ [IporpamMmMoii 3a TUCHMIUTMHON «MeToabl ONTUMHU3ALUKNY» 3aKPETUICHBI
2 obwenpogheccuonanvhvix kKomnemenyuu u 1 npogpeccuonanvnan komnemenyua. Jlucuumim-
Ha «MeToasl onTuMU3alMKy U npeactasienHas [Iporpamma cnocobna pearuzosams ux B 00bsIB-
JIEHHBIX TPEOOBAHHUSAX.

Pesynsmamet odyuenus, npencrapieHssie B [Iporpamme B kaTeropusx 3HaTh, yMETh, Blla-
NeTh coomeemcnigyom crenupuKe U COACPKAHUIO AUCUUIUIMHEL U O0eMOHCHPUPYIOM 803MOiC-
HOCHb TIOJYYEHUS 3asiBJICHHBIX PE3YJIbTATOB.

5. Obwas TpyA0EMKOCTh TUCHHUILIUHBI «MeTobl ONTUMU3ALUNY» COCTaBIsAeT 4 3a4ETHBIE
eauHULBI (144 yaca/ u3 HUX MpakTHYecKas MOAroTOBKa 4 4.).

6. Uudopmanus o B3aNMOCBA3M M3y4aeMbIX JUCHMIUIMH U BOIIPOCAM UCKIIOUEHHS 1yOiH-
pOBaHUS B COAEPKAHUM AUCLMIUINH coomeemcmeyem neuctButenbHocTd. Juciuniuna « MeTtosl
ONTUMM3ALMKY» B3auMocBA3aHa ¢ Apyrumu aucuuiiHamu OITOITI BO u YyeOnoro miana o
Hanpasnenuto 09.03.02 Hugpopmayuonusie cucmemsvt u mexroao2uyu W BO3MOXKHOCTb AyOIHpoBa-
HHSI B COJICPYKAHUHA OTCYTCTBYET.

7. llpeacrtaBnennas [Iporpamma mpeamnonaraer UCNoJib30BaHUE COBPEMEHHBIX 00Opa3oBa-
TEJbHbIX TEXHOJOI'HM, UCIIOJIb3YEMBIE IIPU Pea3aluy pa3IM4HbIX BUJIOB yueOHOo# paborsl. Dop-
Mbl 00pa30BaTeIbHBIX TEXHOJIOTUI coomeemcmesyiom cneliiuke JUCIUTUINHBI.

8. [Ilporpamma auctMmiavHbl «MeETO/IbI ONTUMH3AIMU» TPEANOIAaracT MPOBEACHUE 3aHs-
THIl B UHTEPAKTUBHOM (hopme.

9. Bujbl, conepKaHue U TPYI0EMKOCTb CAMOCTOSTEILHONH padOThl CTY/IEHTOB, IIPEACTAB-
nernbie B [Iporpamme, coomeemcmeyiom TpeOOBaHUAM K IMOJIOTOBKE BBITYCKHHUKOB, COACpIKa-
mmmMest Bo @I'OC BO nanpasaenus 09.03.02 MadopMalinOHHBIC CUCTEMBI H TEXHOJIOTHH.
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10. IMpencraBneHHbie U onucanubie B [Iporpamme Gopmbl mexywett ONCHKHA 3HaHUH (yCT-
HBIH OMpoC, 3alUTa NpakTHYECKUX paboT), coomeemcmayrom cnelupUKe AUCUUIINHBI U Tpebo-
BaHUSIM K BBIITYCKHHKaM.

dopma IPOMEKYTOUHOIO KOHTPOJISI 3HAHUU CTYAEHTOB, npeaycMmorpeHHas [Iporpammoii,
oCyIlecTBIIsIeTCS B (pOpME 3K3aMEHa B MATOM CEMECTpE, YTO coomeemcmeyerm CTaTycy AUCIUILIN-
HBl, Kak JUCHUIUIMHBI  oOs3atenbHoil dvacth — Bl1.O  ®I'OC BO  HampaBieHHA
09.03.02.UadopmMallMOHHBIE CUCTEMBI U TEXHOJIOTHH,

11. ®opmbl OLIeHKH 3HAHUH, TIpejicTaBieHHbIe B [Iporpamme, coomsemcemeyiom cnenuduke
JUCIUIUTHHBI U TpeOOBAHHSIM K BBIITYCKHUKAM.

12. VYuebHo-MeTOaMYECKOE OOECIEYCHHE TUCIUIUIMHEI MPEACTAaBICHO: OCHOBHOM JIMTE-
paTypoi — 5 UCTOYHUKOB (0a30BbIe YUEOHMKH), JTONIOJTHUTEILHON TUTEpATYpoil — 13 HauMeHoBa-
HHIA, CTaTb, ONMYOIMKOBAHHbBIE B HAYYHBIX *KypHaiax 1 ypoBHsi benoro criMcka Hay4HbIX JKypHa-
noB Munobpuayku Poccun u cOopHHMKax HaydHBIX padoT koHdepeHiwmit ypoBusa A* - 6 mr., UH-
TepHeT-pecypcebl — 17 nctounukoB u coomeemcmeyem tpedoBanusm OI'OC BO, komneTeHTHOCT-
HO-POJIEBBIX MOJieIel B c(hepe MCKYCCTBEHHOTrO MHTeUIeKTa Harnpasienus 09.03.02 Hngopmayu-
OHHbIE CUCMEMbl U MEXHOI02UU.

13. MarepuanbHO-TeXHHYECKOE OOecrieueHHe IUCIMIUIMHBI COOTBETCTBYET crernuduke
JUCHUTUIMHBI «METOBl ONTHMHU3AIHNW» U 00eCIIeYMBaeT UCIOIB30BaHUE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX, B TOM YUCJIE UHTEPAKTUBHBIX METOIOB O0YYEHMS.

14. MeToaudeckue peKOMEHJALUU CTYIEHTaM U METOAUYECKHe PEeKOMEHJIAlUHu Iperno/ia-
BaTEJISIM 110 OpraHu3aI|Ki 00yYeHHs 110 JUCIUIIIMHE JAr0T MpeJICTaBlIeHne o crnennduke o0ydeHus
MO0 JTUCIHHUIIHHE «MeTOIbl ONTHMH3ALIN.

OBUIUE BbIBO/1bI

Ha ocHoOBaHMM MPOBEJAEHHOTO PElEH3UPOBAHUS MOMKHO CJIelaTh 3aKJIIOYEHHUE, YTO Xapak-
TEp, CTPYKTypa M colepikaHue paboyeil mporpamMMbl TUCHMIUTHHBI «MeTOJbl ONTUMH3AIMK
OIIOIT BO mo nanpaeneruto 09.03.02 UaGopMaMoHHbIE CHCTEMBI U TEXHOJIOTUH, HANIPABICHHO-
ctu «bonbuive naHHble ¥ MalIMHHOE O00yueHue», « KoMbloTepHble HAYKU U TEXHOJOTMH UCKYC-
CTBEHHOI'0 MHTEIUIEKTa» (KBaIM(UKAIMs BBITYCKHHKA — Oakanasp), paspabotanHas KanuTBHHBIM
Brnagumupom AHaTolbeBHYEM, JOLEHTOM, KaHIHIATOM (PU3MKO-MaTeMaTHYeCKHX HayK, COOTBET-
creyet TpeboBanusm ®I'OC BO, koMNeTeHTHOCTHO-POJIEBBIX MOENeH B chepe UCKYCCTBEHHOTO
UHTEIJIEKTa, COBPEMEHHBIM TPEOOBAHUAM YKOHOMUKH, PHIHKA TPYJa U MO3BOJIAT MpHU e€ peanusa-
[IMH yCIIEIIHO 00ecneuuTh GOPMHUPOBAHUE 3asIBIIEHHBIX KOMITETEHIIHIA.

Penensenr:
Wuo3zemuer Anekceii BaHoBHY, MOLIEHT Kadeapsl BhICIICH MaTeMaTHKH, KaHauaaT (Gusu-
KO-MaTE€MaTUYECKHX HayK
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