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AHHOTALUSA
paboueii nporpaMmmbl yueoHoii nucuunannbl 51.0.16 Metoabl onTHMH3AUM 1151 TIOAT0-
TOBKH 0akanaBpos no Hanpasjaenuio 09.03.02 UndpopmannonHbie CHCTEMbI H TEXHOJIOTHH,
Hanpap/JeHHOCTH «CHCTeMHAsl aHAJIMTHKA H pa3padoTKa NPOrpaMMHOro odecrevyeHus»,
«DyiacTek papadoTka»

Leab ocBoeHHs JHCHMIIHHBI: CHOPMUPOBATL Y CTYIEHTOB CHCTEMHOE ITOHUMAHUE 3aj1a4
ONTUMH3ALMKA U METOJI0B UX PEIUEHHS, Pa3BUTh HABBIKM IIOCTAHOBKHU U PEIICHUs NPUKIIAIHBIX OIl-
THMH3ALMOHHBIX 3a]1a4, BO3HUKAIONIIMX B HH(POPMAIIMOHHBIX CHCTEMaX, aHaIu3¢ JaHHBIX U MPOCK-
THPOBAHUU IPOrPAMMHBIX U TEXHHUECKHX cHcTeM. [1o oxoHuaHHI0 U3yueHus TUCLUIIIMHBI CTYAECHT
JIOJDKEH 3HATh: KJIacCH(pUKAIMIO 3a/1a4 ONTUMU3AIMH, OCHOBHBIE METO/Ibl (JIMHEIHOE, HellMHelHHOoe,
JIUCKPETHOE, MHOTOKPHTEPHAIbHOE NPOrpaMMHPOBAHHE, CTOXACTUYECKHE U 3BPUCTHYECKHE Me-
TO/IbI), 0COOCHHOCTH MPUMEHEHHUA MPOrPaMMHBIX CPEJICTB; YMETh (POpMaTIM30BaTh NMPHUKJIAIHbIC 3a-
a4y, Noa0upaTh aAeKBATHLIE METObI M HHTEPIIPETUPOBATh PE3YIbTAThl; BJIaJ€Th HaBBIKAMHU pea-
JU3alUU aJIrOPUTMOB onTHMH3aluK B Python win ananoruuHeix nakerax.

Mecro AMCUMIVIMHBI B y4eOHOM ILIaHe: QUCLMIUIMHA BKJIKOYEHA B 00SA3aTElbHYIO 4HacTb
y4eOHOro TUTaHa 1mo HarpasieHHo mojaroroBku 09.03.02 MHdopMalmoOHHBIE CHCTEMBI U TEXHOJIO-
THH.

TpebGoBanus K pe3yJbTaTaM 0CBOCHHUS AUCUMIIMHBI: B PE3yJIbTAaTe OCBOCHUSA JUCIIH-
IUIHHBL OPMUPYIOTCS creayromue komnereHuun (nuaukatopsl): OIK-1.1; OIK-1.2; OIK-1.3; OI'K-
8.1; OIK-8.2; OITK-8.3.

Kparkoe coaep:kanue 1HCUMIIHHbI:

BBenenue B ontumuzanuio. besycnoBHas onTuMu3anus GyHKIMH OTHON NIepeMeHHoi. bes-
YCIIOBHAsI ONTHUMM3ALHS PYHKIUU MHOIMX [IEPEMEHHBIX. Y CIIOBHAS ONTUMH3ALUSA QYHKIIMH MHOTUX
nepeMeHHbIX. JInHeiinoe nporpaMmuposBanie. MHOroKpuTepHaibHas ONTHMHU3ALUSA U IIPUHATHE pe-
meHui. Llenounciennoe nporpammupoBanue. Bapuannonnoe ucuucnenue. J{MHaMudeckoe mnpo-
rpaMMHUpOBaHue. DBOJIOLMOHHBIE METO/Ibl onTUMHU3auuu. OntuMusanus B MHGOPMAMOHHBIX CH-
cremax u MH.

O0mas TpynoeMKoCTb JUCHHILIHHBI: 144/ 4 (4acbl/3a4. ell.)
[IpoMe:KyTOUHBIH KOHTPOJIb: JK3aMeH.

1. Heab ocBOGHUS] AUCUMILIIHHBI

[enbio qucuunanHel « MeTO bl ONTUMU3ALUNY SBIIsAETCS (POPMUPOBAHUE Y CTY-
JIEHTOB CUCTEMHOTO TIPE/ICTABIICHUS O IOCTAHOBKE U KJIACCU(UKAIIUY 33a/1a4 ONITUMH-
3allMH, a TAKXKE OBJIAJICHUE OCHOBHBIMM METOJIAMH MX PELICHUS JUIsl IPUKJIAIHbIX 3a-
na4 nHGOOPMAITMOHHBIX CUCTEM U UCKYCCTBEHHOTO MHTEIUIEKTa. J(MuciuminHa Hampas-
JICHa Ha pa3BUTHE YMEHHI U HABBIKOB (DOPMAIM30BbIBaTh NPAKTHUECKUE 3aaUl KaK
3a/1a4d ONTUMHU3AIMH (C YKa3aHUEeM KPUTEPUEB, OTPAHUYCHUNA U JIOITyCTUMOTO MHO-
KECTBa); BbIOMpATh aJICKBATHBIE KJIIACChl METOJ10B (JIMHEHHOE, HEJIMHEHHOE, 11eJI0YHNC-
JIEHHOE€, MHOTOKPUTEPHUATIbHOE, JMHAMUYECKOE, IBOJIIOLIMOHHOE ITPOIrPaMMUPOBAHUE)
C Y4€TOM CTPYKTYpHI 3a1a4H ¥ TpeOOBaHUN K TOUHOCTH U pecypcaM; peain30BbIBaTh
Y IPUMEHSTH aJITOPUTMBbI ONITUMHU3AIIMHI B BHIYMCIUTENBHBIX Cpeax (B TOM YMCIIE Ha
Python/Jupyter) nns pemenus 3anay B oonactu MC, ananusa nannsix u M.

2. MecTO IMCUMILIUHBI B YUeOHOM Ipoliecce

ﬂHCHH]’[HHHa ((MGTOI[BI OINNTHMH3allUH>» BKIIFOUCHA B 06H38TCHBHy}O qacCTb JHUC-
IOUITIIIHH y'-{QGHOFO IJ1aHa. ﬂHCLlI/Il'lJlHHa ((MGTOII,I‘»I OIITUMHU3AlIUH» PCATIUIYCTCA B



cootsercTBuM ¢ TpedoBanusamMu @PI'OC BO, OIIOII BO u YueOHoro niana rno Hamnpas-
nenuto 09.03.02 UudopmaniioHHble CUCTEMBI U TEXHOJIOTHH.

JucuunimHa «MeTobl ONTUMH3ALUI U3y4aeTcsl Ha TPETheM Kypce o0pa3oBa-
TEJTBHOTO IHKJIA.

Jliis ycrniemHoro M3y4eHusi JUCUMILUIMHBI HEOOXOMMbl 3HAHUSI U YMEHHS 110
MPEAIMIECTBYOMUM JUCITUTUTHHAM:

«JIunerinas anreGpa», «MatemaTudeckuil aHanuszy, «Teopus uHbOpMaLNY,
«Teopusi BeposTHOCTEH», «JIMCKpeTHasT maTemaTuka», «MareMmaTudeckass CTaTH-
CTUKa», «AJITOPUTMU3ALINS U IIPOTPAMMUPOBAHUEY.

JlucumminHa «MeToabl ONTHMH3AIUID) SIBISIETCS OCHOBOIIOIATAIOIIEH TS H3Y-
YEeHUS CNEAYIOMIMX JUCIUIUIUH: « MHOrOMEpHbIE CTATUCTUYECKHE METOIbI», « Y TIpaB-
nenue IT-npoexkramm», «MeToabl UCKYCCTBEHHOTO MHTELIeKTay, «KoprnoparuBHbie
nH(pOpMaLIMOHHBIE CUCTEMBI yripaBieHus npeanpusatuem AIIK.

Oc00EHHOCTBIO TUCHUILINHBI SBJISETCA pean3alus aIrTOPUTMOB ONTUMHU3ALIUN
CpeICTBaMU si3bIKa nporpammupoBanus Python.

Pabouast mporpamma IUCIUTIMHBI « MEeTO b ONTUMU3AIIAN JIISI HHBATUI0B U
JIUI[ C OTpaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbsI pa3padaThiBa€TCsl HHAWBHIYaIbHO
C YU4E€TOM OCOOEHHOCTEH MCUXO0(DU3NIESCKOTO PA3BUTHS, HHINBUYaTbHBIX BO3MOYKHO-
CTEH M COCTOSIHUSA 3I0POBbS TAKUX 00YYarOIIMXCH.

3. [lepeuens MIAHUPYEMBIX Pe3yJbTATOB 00yUEeHHsI MO THCIUILIHHE,
COOTHECEHHBIX ¢ IVIAHHPYEMbIMH Pe3YJIbTATaAMH 0CBOEHHS 00pa30BaTeILHOM
MPOrpaMMblI

N3ydeHne AUCLMITIIMHBI HAlPaBJIeHO Ha (pOpMHUpOBaHHE y 00yUarommxcs oo1e-
npodeccuonanbHbix KomnereHiui (OIIK) um npodeccrnoHanbHBIX KOMIIETEHIINM,
Npe/ACTaBICHHBIX B Tadumue 1.



Tabnuua 1

TpeboBaHus K pe3yJibTATAM OCBOCHUS Y4eOHOH TUCUHILIHMHBI «MeToabl ONTHUMH3AIHNY

IMPOCKTHPOBAHHA

No Kon Copepxanue T e B pesynbTate u3yueHHs yueOHONH AUCHMILIMHEL 00yYaloIHecs JOJKHEL:
| Komme- | KoMmmeTeHIHH (HIH e€ Ya- P
1/ — - TEeHIUH 3HATh YMETh BAJIETh
1 QOIK-1 |Cnocoben mpumensats ecte- | OITK-1.1 OCHOBBI MaTEMaTHKH, (QHU-
CTBECHHOHAY4YHbIC H 00- 3HaTh: OCHOBBI MATE- 3HKH, BBIYUCIIHTEIILHOM
IMEHHKCHEPHBIC 3HAHNA, MaIHKPL)CIJIrBHKH, BLI- TEXHHUKH H NPOTpaMMHPO-
METO/bl MATEMAaTHYECKOTO qCTHTEEHON TexX- BaHUs
daHalM3a 1 MO,[le.T[IdeBaHPIH,
TEOPETHYECKOTO U IKCIIEPH- HUIHTH TPOTpavIMHpo-
MCHTAJIbHOI'0 MCClIe10Ba- BaHIt
HHS! B TIPO(ECCHORATBHOI OIK-1.2 pelarh CTaH apTHEIE IIPO-
eSTeNbHOCTH VMeTh: pelliarh CTaH- (beccuoHanbHBIE 3a1a4H C
IlapIHbIe l'lpO(l)eCCHO- [lpHMeHeHHeM eCTeCTBCHHO-
HATHHBIC 371349 C TPV~ Hay4HBIX Huoﬁluemmenep-
N — - HBIX 3HaHHH, METOIOB MaTe-
OBLLCHI- MATHYECKOI0 aHAJIU3a 1 MO-
ﬁfﬁm{“ m‘;i o JieMpoBanHs
TOZI0B MaTeMaTHye-
CKOTO aHATI3a U MOJIS-
JIMPOBAHHS
OIK-1.3 HABBIKAMH TEOPETHYECKOIr0
MMeTh HABBIKH: Teope- H SKCNEPHUMEHTAIBHOTO HC-
TAYECKOTO M 3KCTICPH- creIoBaHus 00BEKTOB TIPO-
MEHTATTHHOTO HCCTIETIO- (heccHOHANIBHOM JiesTeIbHO-
BaHKA OOBEKTOB PO~ o
(heccHOHATHHOI J1es-
TENBHOCTH
2 |OIIK-=8 |Cnocoden mpuvensts Mare- | OINK-8.1 METOI0JIOTHIO M OCHOBHBIE
MATHYECKHE MOIEITH, METOIBI 3HATE: METONOIOMHUIO K | METOJBI MAaTEMATHICCKOTO
¥1 CPEJICTBA [POCKTUPOBAHYIS OCHOBHBIE METOJIbI Ma- | MOZICTTHPOBAHHS, KIIaCCH-
HMHQOPMALIOHHBIX 1 aBTOMA- | TeMaTHHeckoro Mojie- | PHKAIMIO 1 yCIIOBHS npH-
MEHEHHS MOJeIeH, OCHOB-
TmeBaHHBD( CHCTEM Jmmm maocncb"- HbIE METOAbI H Cpe,LlC'l'Ba
KALHIO U YCIIOBUSI




TIPUMEHEHHS MOJIEIIEH,
OCHOBHBIE METOIBI U
CpCACTBA POCKTHPO-
BaHKA HH(OPMALIHOH-
HBIX 1 aBTOMAaTU31PO-
BAHHBIX CHCTEM, HH-
CIPYMEHTATBHBIE CPE/I-
CTBA MOJIE/TMPOBAHNS 1
TPOSKTAPOBAHHUS

MH(POPMAIIMOHHBIX M aBTO-
MaTU3HPOBAHHBIX CUCTEM,
HHCTPYMEHTAJIbHBIE Cpe/l-
CTBa MOJIEJIMPOBAHHA H
IPOCKTHPOBAHHUS

OIlK-8.2

VMeTh: IPUMEHSTS HA
TPAKTHIKE MaTemMariye-
CKVe MOJIEIU, METO/TI
H CpC/ICTBA IPOCKTHPO-
BaHIsA M ABTOMATH3a-
LIMM CHCTeM Ha ITPaK-
THKE

NIPUMEHATH HA NPAKTHKE Ma-
TEMaTHYECKHE MOJIEIIH, Me-
TOJBI U CPEJCTBA ITPOEKTHPO-
BaHHUA M ABTOMAaTH3allMU CH-
CTEM Ha IIPAKTHKE

OIlK-83

MmeTs HaBBIKH: MOJIC-
JIMPOBAHHS M TIPOCKTH-
poBaHust HHGOpPMAIT-

OHHBIX M aBTOMATH3H-

POBAHHBIX CHCTEM

HaBBIKaMH MOJCJITHPOBaAHHA
H IPOEKTHUPOBaHUs HHPOP-
MALHOHHBIX U dBTOMATH3H-
POBaHHEBEIX CHCTEM




4. CTpyKTYpa M coiepKaHue TUCHMILTHHbI

4.1 PacnpenesieHne TPy10EMKOCTH JUCUMILIMHBI 0 BHAaM padoT

Imo ceMecTpam

OO0mas Tpy10EMKOCTh IUCUUIUIMHBI cocTaBiseT 4 3ad.el. (144 ygaca), ux pac-
npeeseHue o Bujaam padboT U ceMecTpaM IMpe/ICTaBIeHO B Tadbnuie 2.

Tabnuma 2

Pacn eJeJIeHue prﬂ,OéMKOCTH JUCHHIIJIUHBI IO BHJIaM p360T BS ceMecTpe
TpyaoémMkocTh
" B T.4. 1O ce-
Buj yuedHoii padorhl B::::'c);* e

Ne §

Oﬁlilaﬂ TPYAOEMKOCTE AUCLMILINHEI 110 144 144

yueOHOMY TIaHy

1. KonrakTtHas padora: 52,4 52,4

AyauropHas pabora 50 50

aexyuu (J1) 16 16

npaxmuvecxue sausmust (I13) 34/4 34/4

KOHCYIbmayuu nepeo IK3aMeHoM 2 2

KOHMAaKmHuas paboma Ha npoMeducymouHom 0.4 0.4

rxoumpone (KPA) ’ ’

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

camocmoamenbHoe u3yueHue pazoenos, ca-

Monodzomoeka (npopabomxa u nogmope-

HUe TeKYUOHHO20 MAMePUand u Mamepuanda 64,6 64,6

VUEOHUKO08 U Y4eOHbIX noCcobUll, NO020M08Kd

K IDAKMUYECKUM 3AHAMUAM)

Iloocomoeka k 3K3amerny (KOHMPOJb) 27 27

Bu i 1poMeKyTOYHOTr0 KOHTPOJISL: DK3aMeH

* B TOM 4HCIIE IMpaKTHYEeCKasd rnmoaroToBKa

4.2 Conepxkanmve TUCHUIIHHBI

Tabnuma 3
TemaTnyecKuil NJ1aH Y4eOHOM JHCUMIIMHBI
AyauTopHasi padora Bueayauro
HaumenoBanue Pa31esoB 1 Tem Beero 1 3 K | nas gaﬁwz?
AMCIHHUIIHH (YKPYIIHEHHO) seero/* P CP
Tema 1. BeesieHHe B ONITHMH3AIIAIO 11,6 1 2 - 8,6
Tema 2. bezycnoBHas onTUMH3aLKA 13 1 4/2 - 8
(hyHKUIMU OHOHN NTEPEMEHHOIA.
Tema 3. be3ycioBHasi ONTUMHU3ALUS 14 2 4 - 8
(YHKIIMH MHOTHMX NEPEMEHHBIX.
Tema 4. Ycnosras ontumusanus GpyHk- 14 2 4 - 8
[[HM MHOTHX IIEPEMCHHBIX.
Tema 5. JIuneiiHoe rnmporpaMMUpOBaHHE. 14 2 4 - 8
Tema 6. LlenouuciieHHOE 14 2 4 - 8
pOrpaMMHUpPOBaHHE.
Tema 7. MHOrOKpHUTEpHanbHas ONTUMH3A- 12 2 2 - 8
s U IPUHSTHE PELICHU.
Tema 8. BapyaninoHHOE HCYUCIICHHE. 11 | 2 - 8




Hanvenonanne pastenon wrew | | Avawropuan pabota | Bueayirop

AUCUUILIHH (YKPYITHEHHO) Bcero/* P CP
Tema 9. Jlunamuyeckoe 13 1 2 - 10
porpaMMHpPOBaHHE.
Tema 10. DBOJIOIMOHHBIC METOIBI 13 1 2 - 10
ONTHUMU3ALIMH.,
Tema 11. Onrumuzanus B HHGOPMALUOH- 12 1 4/2 - 7
HBIX cucTtemax u M.
KonTakTHas paboTa Ha MPOMEKYTOUHOM 0,4 - - 0,4 -
koHtpoJie (KPA)
KoHcynbTanuu nepes 9K3aMeHOM 2 - - 2 -
Bcero 3a 5 cemecTp 144 16 34 2,4 91,6
HToro nmo nMcuun/inne 144 16 34 2.4 91,6

* B TOM 4YHCIIe IMpaKTH4YeCcKad rnmoaroToBKa

Tema 1. BBegenue B oNTHMH3AIHIO.

[lonsiTue 3a1aun ONTUMU3ALMYI, KPUTEPUIM ONTUMAIILHOCTH, OTPAHUYEHUSA, [10-
nycrumoe MHOxkecTBO. Kitaccuukanus 3aaad: JTMHEHbIE, HEJIMHEHHBIE, BBITYKIIbIE,
JIUCKPETHBIE, MHOTOKPUTEPHUATIbLHBIE, C HEONIPEACICHHOCTHIO; IpuMepsbl 3a1a4 u3 UT
u 1.

Tema 2. be3yciioBHasi onTumMu3auus GYHKIMHA OAHOH NepeMeHHOii.

OrnpejiesieHus JIOKAJAbHBIX U IVI00aJIbHBIX YKCTPEMYMOM CKaJISIPHOM (PyHKIMU
CKaJIIPHOTO apryMEHTa, COOTBETCTBYIOIIME HEOOXOAMMBIE U JIOCTATOUHBIE YCIOBHSI.
YucneHHble METO/1bl OJIHOMEPHOU ONTUMU3ALMU (METOAbI NOJIOBUHHOTO JACJICHUS, 30-
J0TOrO ceueHusi, HeroToHa u T.71).

Tema 3. besyciioBHasi onTuMH3auMsd QYHKIMHA MHOTHX IepeMeHHbIX.

[TonsTHEe PYyHKIIMK MHOTHUX MEPEMEHHBIX, 00J1acTh onpenencHus. DopmanbHast
IIOCTAHOBKA 3a7a4u Oe3yCJIOBHON ONTUMM3ALMH, IT100aIbHBIM U JIOKAJIbHBIN IKCTpe-
mMyM. HeoOxoauMble M JIOCTaTOYHBIE YCJIOBHS AKCTpeMyMa. MeToja rpajueHTHOro
criycka. Beibop mara. OcHoBHas ujaes meroja Herotona. besrpagueHTHbIE METOIBI.
Kpurepun octanoBku. HyBCTBUTEIBHOCTH K HAYaJIbHOMY IIPUOJIMIKEHHUIO, BBIOOP Mac-
mraba, YUClIeHHas: yCTOMUUBOCTE. [IpuMepsl 1 mporpaMmMHast peain3anusi.

Tema 4. YcioBHag onTUMH3aUUA QYHKIIHH MHOTHX IIepeMEHHbIX.
OcHoBHBIC TIOHATHS U onpeaencHus. Meton MHoxkutenei Jlarpamxka. [louck ycnos-
HOI'0 SKCTpEMyMa IIpu orpaHuueHusiXx-HepaBeHcTBax. Teopema Kyna-Takepa. Meton
mTpadHbIX QYHKIUHA.

Tema S. JIuHeiiHoe porpaMMupoOBaHHe.

Kanonnveckue ¢opmbl 3amaq JIII, reomerpuyeckas MHTEpHpETaLMs, CHM-
IJIeKC-MeTO/1. J|BOMCTBEHHBIC 3a/1a4d JIMHEHHOIO MPOrpaMMHUPOBAHUS. DKOHOMHUYE-
CKasi MHTEPIpETaIUs IBOMCTBEHHBIX IEPEMEHHBIX. TpaHcriopTHas 3a1a4a. Mrpa ¢ Hy-
JIeBOM CyMMOM. ANropuTMbI petieHus. [IpuMeps! peanusanmu 3a1a4 JMHEHUHOTO IPo-
rpammupoBanus B Python.

Tema 6. LlestounciienHoe nporpaMMHupoBaHHUe.

[TocTaHOBKA 3a/1auy LIETOYKUCICHHOTO POIPAMMUPOBAHUSL, OTIIMYKE OT JIMHEH-
HOTO TporpaMmupoBaHusi. [10THOCTBIO 11ETOYNCIAEHHBIE, CMEIIAHHbBIE I[EJI0UUCIICH-
Hble M OyJIeBBl MOJENM; TNpuUMepbl (Ha3HA4YeHMs, pacKpol, pa3MelICHUeE).
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['eomeTpudeckass UHTEpHpeTays: 00JacTh LEIOYUCICHHBIX TOUEK BHYTPH MHOTIO-
rpanxuka JII1, mpobnema apoOHBIX pemenuii. Metoa BeTBel u rpanuil. Mies pa3BeTs-
JICHUSI MO LICJIOYMCIICHHBIM IIEPEMEHHBIM, IOCTPOCHHE JepeBa 3ajaad. OLEHKH
CBEpXY/CHHU3Y, MPABHJIa OTCEUYEHHUSI Y3JI0B, KPUTEPHUU OCTAHOBKH aJIrOpuT™Ma. MeToab
orceuenuid (Mmeroa ['omopn). Mues nodaBieHuss OTCEUEHUM K pelakcallu ISl yCTpa-
HEeHHs IpoOHBIX permeHuid. [IpocTeiimas cxema moctpoeHus ceueHuii ['omopu u nx
POJIb B KOMOMHUPOBAHHBIX airoputmax. [IpakTuyeckue aclekTsl U IporpaMMHas pe-
anu3auusa. MacmrabupyemMocTh, BHIYUCIMTENbHAS CII0KHOCTD. Mcnonib3oBaHue roto-
BbIX OMOJIMOTEK U UHTEPIPETALUs PE3YJIbTaTOB B IPUKIIAHbIX 3a7a4ax.

Tema 7. MHOrokpuTeprajibHas ONTHMH3ALUA U NPHHATHE PELICHHMN.

Bekropusie kputrepuu, MHOkecTBO llapeto, Hopmanuzauusi Kputepues, me-
TOABI CBEPTKU KpHUTEpHEB. MeToabl KOMIpOMMCCa (IIOCIEA0BATEIbHBIE YCTYIIKH,
B3BCILECHHBIC CYMMBbI, YTUJIUTApHbIE (PYHKIUU), TPOCTEHIINE METObI IPUHATUS pe-
[ICHUM B YCIIOBUSX HEOIPEAEICHHOCTH.

Tema 8. Bapuauuonnoe ucuucijieHue.

3azauu, ONMUCHIBAIOIIME ONTUMAJbHbIE KPUBbIC, TPACKTOPUM [IBUXKEHUs, pac-
npeAeieHus U Ipyrue «KOHTUHYAIIbHbIC» PEILCHUs], BaXKHbIE B (DU3UKE, MEXAHUKE,
TEOpUHU YIpaBiieHUs M 3KoHOMHKe. HeoOxonumoe yciioBue skctpemyma (hyHKIHO-
Hana. YpaBHenue Diniepa—Jlarpanka. TunoBbie mpuMepsl U CBsA3b C ONTUMU3ALIUCH.
3agada bpaxucToXpoHbI, 33/1a4d 0 HAUKPATYANIIKX JIMHUIX, O MUHUMYME SHEPIUU U
(DYHKIIMOHAJIOB JIEHCTBHS, ONITUMAJILHOE YIIpaBJICHUE.

Tema 9. /lunaMu4yeckoe NporpaMMHupoBaHue.

[TocranoBka 3axauu. PacnpeaesneHue pecypcoB IO Iaram, IJIAHUPOBAaHME,
Kpatdaiinue nytd. opmanusanus: COCTOSHUSA, YIIPABISIONINE BO3ACHCTBUSA, dTAIBI,
KpPUTEpH KadecTBa (CyMMapHbId WJIM HAKOIUICHHBIN). IIpuHIMI ONTHMallbHOCTH
bennmana. YpaBuenue (pexkypceusi) bennmana. Marepnperanus ypaBHenus bennmmana
KaK yCJIOBUSl ONTUMAJILHOCTH M CXeMa ero peuieHus. Knaccuueckuit npumep: Kpar-
Jalui My Th/ONTUMAIBHBIN MapIpyT Ha Tpade (modTamHOEe MOCTPOCHUE PEIICHUS).
[Ipumep 3anaum pacnpeesieHus: OrpaHUYEHHOT 0 pecypca I10 3Tarnam ¢ JIMHaAMUYeCKUM
nporpammupoBanueM. IIpoOiema «IpoKISITHS pa3MEPHOCTHY U NMPUOTHIKEHHBIE Me-
To/1b1. CBSI3b € 3aJla4aMM YIPABJICHUS. U O0OYUYEHUS C MTOJAKPEILIICHUEM.

Tema 10. DBOJIOIHOHHBLIE METOAbI ONITHMH3AIMH.

['eHeTnyecKue alIrOPUTMBI: IIOUCK PEIICHUS KaK aHAJIOT 3BOJIIOLMU MOMYJIALIHU
(oTOOp, ckpemmBanue, MyTaus). [Ipumepsl 3a1au, rae reHETHYECKHE aJTOPUTMBI
npuMeHNUMBI. ba3oBbIie MOHATUS U IpeACTaBIeHUE penieHnii. KogupoBaHue penieHuii.

[ToHATHSA «TeH», «KXPOMOCOMa», KITOMYJISALH, KIIPUCIIOCOOICHHOCTHY. NHUIU-
anu3alys HavyaJIbHOW MOMYJANUU (CIy4YalHOM WM C HCMOJIb30BAHHUEM IBPHUCTHUK).
OneHka npucnocobJeHHOCTH, celeKIus (0TOOp poAMTENICH), OnepaTopbl CKpeLIBa-
HUS U MyTaluu, GOpMUPOBAHUE HOBOU MOMYJISIIUNA, KPUTEPUH OCTAHOBKH.
Hactpoiika mapamMeTpoB U MPaKTUYECKUE BOIPOCHI: pa3Mep MOMYJISIUU, BEPOSATHOCTD
CKpEIIMBaHUA U MyTalluu, OaaHc pa3Beaku/sKcIuryaTtauuu. [Ipumepsl npuMeHnenus u
peanusanus. Penienue 3a1aun KOMMUBOSEKEpPA ¢ IPUMEHEHUEM T€HETUYECKOTr0 allro-
pUTMA.

Tema 11. OnTumusanus B uHGOpMaNHOHHBIX cucTemax u M.

10



3anaun B HH(OPMALIMOHHBIX CHCTEMaX: ONTUMAJILHOE TNIAHUPOBAHKE U pacIpe-

JACIICHUEC PCCYPCOB. CCPBCPHLBIC MOIMHOCTH, KaHAJIBI CBA3H, IIAMATL, OUCPCAU 3aIIpO-

coB, sHepronoTpediienne. ONTUMHU3aLMS CETEBBIX M JIOTUCTHYECKUX CTPYKTYp: 3a-
JTa4¥l TIOTOKOB B CETSX, Pa3MEIEHUs y3/10B, OATAHCUPOBKU HATPY3KHU, ONMTHMHU3AIINS
OM3HEC-TIPOLIECCOB M CEPBUCHBIX LIETTOYEK.
3aiaun B MAITMHHOM OOYYEeHHUU: ONTUMU3ALNS PYHKIUMU TOTEPh; TPAAUEHTHBIN
cnyck 1 ero mogudukanuu (SGD, Adam u ap.). baliecoBckasi onTuMu3anus, rpajiu-
€HTHBIE U 3BOJIFOLIMOHHBIE MTOAXO0/bI K HACTPOUKE TMIIEpIIapaMeTPOB CIOKHBIX MOJIE-

JICH.

4.3 IlpakTuyecKkue 3aHATUS

Tabnuna 4
Conep:xkaHue NPaAKTHYECKUX 3aAHATHH U KOHTPOJIbHbIE MEPONIPUATHSA
DopmHpyeMble Bun Kou-
Ha3zBaumue pa3- Ne u HazBaHue JieKMii/ e a—— KOHTPO BO
nenia, TeMbl NPAKTHYECKUX 3aHATHI e s Ya-
Meponp
coB/*
UATHSA
Tema 1. Beenenne | Jlekius 1. «BBenenue B OIK-1.1; OI'K-1.2; - ]
B OITHMH3ALIHIO ONITUMHU3ALIAIOY. OITK-1.3; OIK-8.1;
OIMK-8.2; OI'K-8.3
[IpakTrueckas pabora 1. OIK-1.1; OIK-1.2; | YcrHbIid 2
«OCHOBBI TIOCTAHOBKH 3aja4 OITK-1.3; OIK-8.1; orpoc,
ONTHMH3ALIHI. OIK-8.2; OIK-83 TECT
Tema 2. besycnos- | Jlekuus 2. «besycnoBunas onru- | OINK-1.1; OIK-1.2;
Hast oNTUMHU3aNMA | Mu3aus GyHKimu ogaHoi epe- | OINK-1.3; OIK-8.1; - 1
(YHKIUH OTHOM MEHHOM. ». OIIK-8.2; OIK-8.3
NEPEMCHHOM. IIpaxTyeckas padora 2. «Yuc- | OIIK-1.1;OIK-1.2; | 3ammwmra
JIEHHBIE METO/Ibl OIITHMHU3ALIUH OIK-1.3; OI1K-8.1; | paboTsl, 4/2
OJIHOM MEPEeMEHHOI. OI'lK-8.2; OI'K-8.3 TeCT
Tema 3. Jlexuus 3. «besycnosnas ontu- | OINIK-1.1; OIK-1.2;
BesycnoBnas Mu3aIns QYHKIIMH MHOTHX T1e- OI'K-1.3; OIK-8.1; - 2
ONTUMM3ALINA PEMEHHBIX). OIK-8.2; OI'K-8.3
(GYHKIUH MHOTHX [IpakTrueckas padora 3 «bes- OIIK-1.1; OIIK-1.2; | 3amura
NepeMeHHBIX. yCIIOBHAS ONTHMHU3ALMA QyHK- OIK-1.3; OIK-8.1; | paboTsI, 4
U MHOTHX TIEPEMEHHBIX). OIK-8.2; OI'K-8.3 TECT
Tema 4. Yenosuas | Jlexkuus 4. «YcenoBuas ontumu- | OIIK-1.1; OITK-1.2;
ONTUMH3ALIHS 3anus QYHKIUH MHOTHX TIepe- OIK-1.3; OI'K-8.1; - 2
(YHKIIMM MHOTHX | MEHHBIX). OINK-8.2; OIIK-8.3
MICPEMECHHBIX. [TpakTnueckas pabora 4. OIK-1.1; OIK-1.2; Sammra
«YcnosuHas ontumuzaius (Muo- | OIIK-1.3; OIK-8.1; 6 4
surtenu Jlarpanxa, Kyna—Ta- OI'K-8.2; OI'K-8.3 pabOoTel,
Kepa)». reet
Tema 5. Jluneinoe Jexums 5. «JTuneiinoe mpo- OIK-1.1; OI'K-1.2;
MPOrPaMMUPOBAHU I‘paMMHp(;BaHI/Ie» OIK-1.3; OI'K-8.1; - 2
e. ' OI1K-8.2; OI'K-8.3
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DopMHpYyeMbIe Bun Koui-
Ha3Banwue pa3- Ne u Ha3BaHHe JIeKIHi/ ROMIETCHIHH KOHTPO BO
J1eJ1a, TeMbI NPAKTHYECKUX 3aHATHI (HENHESTOpHI) JIbHOTO Ya-
Meponp
coB/*
HSITHA
[TpakTnueckas padora 5. «JIu- OIK-1.1; OIK-1.2; | 3ammura
HEWHOE MPOrPaMMUPOBAHUE U OINK-1.3; OIK-8.1; | pabGoTsl, 4
TPAHCIOPTHAs 3a/1a4ay. OI'lK-8.2; OI'K-8.3 TeCT
Jlexius 6. «llenounciaennoe Ol_H{-l.l;Ol_lK-l.Z;
Tewma 6. Lenouuc- HPOrPaMMHPOBAHHE OI'TK-1.3; OI'K-8.1; - 2
JIGHHOE Mporpam- ) OIK-8.2; OI'K-8.3
MHpPOBaHHUE. [TpakTrueckas padora 6. «lle- OINK-1.1; OIK-1.2; | 3amura
JIOUHCJIEHHOE U CMEIaHHoe OI'K-1.3; OIK-8.1; | paboThl, 4
POrpaMMHPOBAHHEY. OIIK-8.2; OIIK-8.3 TECT
Tema 7. Jlexuus 7. «Muorokputepuans- | OIK-1.1; OIK-1.2;
MHorokpurepualib | Hasi ONTUMU3ALUS U IPUHATHE OIK-1.3; OI'K-8.1; - 2
Has ONTHMHU3AUMA | PELICHUIY. OIK-8.2; OIIK-8.3
Y TIPHHATHE [IpaxTH4eckas pabora 7. OIK-1.1; OI'K-1.2; Saunra
pELICHUH. «MHoroKpuTepHaibHas OI'K-1.3; OIK-8.1; 6 ’
ONTUMHU3ALUS U IPUHATHE OIK-8.2; OIIK-8.3 paboThL,
pPELICHUIAY. reet
Tema 8. Jlekuusa 8. «BapuarmonHoe uc- OIK-1.1; OIIK-1.2;
Bapuannonnoe HHCHeHHe;) OIK-1.3; OIK-8.1; - 1
HCUYHUCIICHHE. ) OIK-8.2; OI'K-8.3
[IpakTHueckas pabora 8. OINK-1.I,OIK-1.2; | - 3auura
«Bapuainontnoe ucyuciaeHue» OIK-1.3;0IIK-8.1; | paGors, 2
) OIK-8.2; OIK-8.3 TeCcT
Tema 9. Jlexkus 9. «/lunamMmudeckoe OIK-1.1; OIK-1.2,
Jlunamuueckoe ) OIK-1.3; OIIK-8.1; - 1
IPOrPaMMUPOBAHU HPOTPaMMHPOBAHHEY. OIK-8.2; OIK-8.3
e. [IpakTHdeckas padora 9. OIK-1.1; OI'IK-12; | 3ammra
«/lunamuueckoe OIK-1.3; OIIK-8.1; | paGoTsl, 2
IPOrpaMMHUPOBAHUEY. OI'K-8.2; OI'K-8.3 TECT
Tewa 10. Jlekuus 10. «9BOIOLIHOHHEIE OIIK-1.1; OTIK-12%;
DBOJTIOLMOHHBIE METOMbE OH:IHMPISEII_[HH» OIK-1.3; OI'K-8.1; - 1
METO/IBI ' OIK-8.2; OI'K-8.3
ONTUMM3ALINH. [TpakTuueckas padora 10. OIK-1.1; OIK-1.2; Samuira
«IBOJIIOLIUOHHBIE METO/IBI OI1K-1.3; OIIK-8.1;
ONTUMM3AIIMH (TEeHETHYECKHE OIK-8.2; OIIK-83 paborer, 2
AJITOPUTMBI )». rect
Tema 11. Ontumu- | Jlekius 11. «Ontumuzanms B OIK-1.1; OIK-1.2;
3anus B uHQopMa- | HHPOPMAILIMOHHBIX CHCTEMAaX U OIK-1.3; OI'K-8.1; - 1
LIHOHHBIX CHCTE- . OIK-8.2; OIIK-83
max u UNU. [TpakTnueckas padora 11. «On- | OIIK-1.1; OIK-1.2; | 3amura
tumu3anus B uHGopmauuonubix | OIIK-1.3; OIK-8.1; | pabotsi, 4/2
cucremax u M». OIK-8.2; OIIK-8.3 TeCT
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Tabauma 5

HEpE‘lEHh BOIIPOCOB J1f CAMOCTOHATEC/IbHOI'0 U3YYCHHHA JHCHHILIHHBI

Ne Ilepedyenb paccMaTpuBaeMbIX BONPOCOB /ISt
Ha3Banmue pa3zuena, TeMbl

n/n CAMOCTOSITEIbHOT0 M3Y4YCHHUSI

1. Tema 1. «Beenenue B MeTobl ONITUMHU3AIUU B YCIIOBUSIX HEONPEACIEHHOCTH: PO-
OIITUMH3ALIHIOY. OacTHas U croxacruyeckas nocranosku 3ajaay (OlIK-1.1;

OI1K-1.2; OIIK-1.3; OIK-8.1; OIK-8.2; OIK-8.3)

2. | Tema 2. «be3ycnoBHas CpaBHHUTEIBHBIN aHATN3 METOOB 30JI0TOTO CEUCHHUS U
onTUMH3ALKA (PYHKITUA Herorona qs ogHomepnoit ontumusanuu (OITK-1.1; OI'K-
OJIHOM MEPEeMEHHOI. 1.2; OIK-1.3; OI'K-8.1; OI'K-8.2; OI'K-8.3)

3. | Tema 3. «be3ycrnoBHas [TpermMynecTBa M OrpaHUYECHUS IPAAUEHTHBIX METO0B B
ONTUMH3aINS QYHKIIHN 3agavyax Oonbmoi pazmMeproctu. (OIK-1.1; OIK-1.2; OI'K-1.3;
MHOTHX TIEPEMEHHBIX . OIK-8.1; OI'K-8.2; OI'K-8.3)

4. | Tema 4. «Ycnosuas ontumu- | [Ipumenenue ycnosuii Kyna—Takepa u mHOxuTenei Jla-
3anust PYHKUIUU MHOTHX TIepe- | rpaHka B npukiaanbix 3agayax UT u skonomuku (OITK-1.1;
MEHHBIX». OI1K-1.2; OIK-1.3; OIK-8.1; OIIK-8.2; OIK-8.3)

5. | Tema 5. «JIuneitnoe Pemenne paspeKeHHBIX 3a/1a4 JUHEHHOTO ITPOrpaMMHUPOBa-
IPOrPaMMHPOBAHHEY. aust (OITK-1.1; OIK-1.2; OIK-1.3; OI'K-8.1; OI'TK-8.2; OITK-8.3)

6. | Tema 6. «Ilenouyucinentoe ['uOpuiHbIE METOJbI PEUICHUS CJIOKHBIX KOMOWHATOPHBIX
IpPOrpaMMHPOBAHUEY. 3aj1a4y: BETBU U IpaHuIlbl, oTceueHus v »BpucTuku (OI1K-1.1;

OIK-1.2; OIK-1.3; OIK-8.1; OI'K-8.2; OIK-8.3)

7. | Tema7. Busyanuzanus maoxectsa [lapeto u moanepixkka Beidopa
«MHorokpuTepuaabLHasi kommpomuccHbIX pemenuit (OITK-1.1; OIK-1.2; OIK-1.3; OIK-
ONTUMHU3ALUS U IPUHATHE 8.1; OI'K-8.2; OIK-8.3)

PELICHUIY.

8. Tema 8. «Bapuanmonnoe uc- OT npuHIKNA HAUMEHBIIETO JICHCTBUSA K YPaBHCHHIO M-

YHUCIICHUEY. nepa—Jlarpanxka B (U3MYECKUX U HHIKEHEPHBIX MOJEISX
(OIK-1.1; OTIK-1.2; OIK-1.3; OINK-8.1; OIK-8.2; OI1K-8.3)

9. | Tema 9. «/lunamudeckoe npo- | Poib JUHAMHUYECKOrO MpPOTpaMMHpPOBAHUS M YPaBHCHHSA

IPaMMHPOBAHUEY. bennmana B MmeTomax oOyuenus ¢ nogkperienuem (OIK-1.1;
OI1K-1.2; OIK-1.3; OI'K-8.1; OITK-8.2; OI'K-8.3)

10. | Tema 10. «OBONMIOLUOHHBIE Hcnonb3oBanue reHeTUYeCKUX alrOPUTMOB B 3a/1ayax

METO/IBI ONITHMH3AITHNY. HACTPOMKHU COKHBIX cucteM U Moaeneit (OIIK-1.1; OIK-1.2;
OI1K-1.3; OIK-8.1; OI'K-8.2; OI1K-8.3)

11. | Tema 11. «OnTumuzanus B KitoueBble ONTUMH3AIMOHHBIE 331841 B COBPEMEHHbBIX 00-
UH(POPMAIMOHHBIX CUCTEMAX | JJAYHBIX U HHTEIUIeKTyanbHbIX cepBucax (OIMK-1.1; OIK-1.2;
u U». OIK-1.3; OIK-8.1; OIK-8.2; OIK-8.3)

5. O6pa3oBare/ibHbIE TEXHOJIOTHH

Tabnuua 6

IIprMeHeHHe AKTUBHBIX U MHTEPAKTUBHBIX 00pa30BaTe/IbHbIX TEXHOJIOT Uil

HaunmeHoBaHHe HCIO/IB3YyeMbIX AKTHB-
Ne HbIX U HHTEPAKTUBHbIX 00pa3oBaTeib-
Tema n popma 3aHATHS "
n/n HBIX TeXHOJIOrHii
((hopm 00yueHus)
1. Tema 1. «BBenenue B [13 | AHanu3 KOHKPETHBIX CUTYallMii, HHTEpaK-
ONTHUMHU3ALNION. THUBHBIC 3a/1aHUS U TECThI, MYJIbTUMEIUIHBIC
[IPE3CHTALIMM, BUJICO U Ay IMOMATEPHAIIbI
2. Tema 2. «besycnoBHnas [13 | Mo3roBoii ITypM, MHTEPAKTUBHBIEC 33/ IaHUS
ornTuMu3aius GyHKIUH OJIHOM U TECTbI, MYJIbTUMEIUNHHBIC IPE3EHTALIMH,
TIEPEeMEHHOI. BH/ICO U ayJIMOMAaTepHaIbI
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HanmenoBanue HCMO/Ib3YeMBIX AKTHB-

Ne HBIX H HHTEPAKTHBHBIX 00pa3oBaTeib-

Tema n popma 3aHATHS .

n/n HbIX TE€XHOJIOTHI

(popm oOyuenns)

3. Tema 3. «be3ycnoBHas [13 | AHanu3 KOHKPETHBIX CUTYallHii, HHTEpaK-
ONTHUMM3AIHA PYHKIIMH MHOTHX THUBHBIC 33/1aHHUsI U T€CThI, MYJIbTUMEIUHHBIC
MEPEeMEHHBIX). NIPE3EeHTALUH, BH/ICO U Ay IHOMATEPHAIIbI

4. Tema 4. «YcnoBHas onTUMU3ALUS [13 | AHanu3 KOHKPETHBIX CUTYallUii, HHTEPaK-
(YHKIIMH MHOTHX MepEMEHHBIX». TUBHBIE 3aJIaHUsl U TE€CThI, MYJIbTUMEIUHHbIE

NIPE3CHTALIMH, BUJICO U ayJIMOMATEPHAIIBI

5. Tema 5. «JIuneiinoe [13 | AHanu3 KOHKPETHBIX CUTYallUil, MHTEPaK-

[POrpaMMHUPOBAHUE. TUBHBIE 33JIaHUSl U TE€CThI, MYJIbTUMEIUHHbIE
IIpe3eHTallM, BH/IE0 U ayIHOMaTepHallbl

6. | Tema 6. «llenouncnennoe [13 | AHanu3 KOHKPETHBIX CUTYyalLluii, HHTEPaK-

NpOrpaMMHPOBAHUE. TUBHBIE 3a/1aHUS U TECThI, MyJIbTUMEIUIHBIE
[Ipe3eHTaLUK, BH/ICO U ayIHOMaTePHAIIbl

7. Tema 7. « MHOTOKpUTEpHUATIbHAS [13 | AHanu3 KOHKPETHBIX CHUTYaLlHii, UHTEepaK-
ONTUMM3AIHSA U MPHHATHE THUBHBIC 33/1aHHUs U TE€CThI, MYJIbTUMEINHHBIC
pELIECHUI». NIPE3EeHTALIUM, BHICO U ayIHOMATEPHAIIbI

8. Tema 8. «Bapuaruonnoe ucuucine- | [13 | AHanu3 KOHKPETHBIX CUTYalLUii, HHTEPaK-
HUE». TUBHBIC 3aJIaHUsI U T€CThI, MYJIbTUMEUHHEIE

NIPE3CHTALMH, BUJICO U ayJIMOMATEPHAIIBI

9. | Tema 9. «/Ilunamudeckoe nmporpaM- | I13 | AHanu3 KOHKPETHBIX CHTYallli, MHTEpaK-

MHPOBAHUEY. THUBHBIC 33/1aHHs U TECThI, MYJIbTUMEIUHHBIC
[IPEe3eHTALIUM, BH/IEO U ayIHOMaTePHAIIbI

10. | Tema 10. «3OBomounonnsie MeTo bl | 13 | AHanu3 KOHKPETHBIX CUTYaLlMi, HHTEpaK-

ONTUMHU3ALHI. THUBHBIC 33/1aHHUS U TE€CThI, MYJIbTUMEIUHHBIC
NIPE3CHTALIMH, BU/ICO U ayJIMOMATEPHAIIBI

11. | Tema 11. «Onrumusanus B undop- | [13 | AHanu3 KOHKPETHBIX CUTYalIMi, MHTEpPaK-

MalMOHHBIX cucremMax u MH». TUBHBIE 3aJIaHUsI U TECTHI, [IPOEKTHAs pa-
0oTa, MyJTbTHMEIHNHHBIC TPE3CHTAIIHH, BH-
JCO U ayAMOMATECPHAIIBI

6. Telcyumii KOHTPOJIb YCIIEBAECMOCTH H NMMPOMEKYTOYHAA aTTEeCTALINA 110
HTOraM OCBOCHHMA THCIHHIIIHHBI

6.1. TunoBblie KOHTPOJIbHbIE 3aJaHUSI MJIM HHbIE MATEPHAJIbI,
Heo0X0AUMBIE /IVIsl OCHKH 3HAHUH, YMEHUH M HABBIKOB U (MJIH) ONbITA
NeATeJbHOCTH

IIpumepHoe coaep:kaHue NPAKTHYECKHX padoT

IIpakTHyeckasi padora 1. OCHOBBI NOCTAHOBKM 32124 ONTHMU3ALUH.

Heawb: Hayuutses popmannzoBaTh 3a1a4y ONTUMHU3ALMH, BEICIATE KPUTEPH,
OTpaHUYCHHUS, JIOMYCTUMYIO 00JIaCTh.

3aoauu.

[Ipoananu3upoBaTh HECKOJBKO MPHUKIATHBIX MPUMEPOB (pacrpeneneHue ma-
MSTH, MapIIpyT, TUIAHUPOBAHKE).

[TocTpouTh MaTEMaTUYECKYI0 MOCTAHOBKY 3aJaud (MEpEeMEHHBIC, KPUTSPHIA,
OTrpaHUYCHHS ).
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Knaccuduumposats 3a1ady 1o Tuny (JIMHEHHas, BBIMYKJIasi, JTMCKPETHAS U T.11.).
Hucmpymenmor:  Jupyter Notebook, Python (dbopmynupoBka wmomeneii),

Latex/Markdown.

OL}QHKG.' [TonHOTa MOCTAHOBKH M 0OOCHOBAHHOCTD BBIﬁOpa THIIA 3aJa4H.

I[IpakTuyeckasi padora 2. Uuc/ieHHbIE METOAbI ONTHMH3AIMHU OIHOM Nepe-

MEHHOI.

Iean: OCBOUTH aTOPUTMBI TIOUCKA MUHUMYMa (DYHKIIMH OJTHOW TIEPEMEHHOM.
3aoauu:

Peann3oBaTh METO/IBI: ICTICHHS ITOTI0JIaM, 30JI0TOTO cedeHus1, HproToHa.
[TpoBepUTH CXOAUMOCTD HA TECTOBBIX (DYHKIUSX.

CpaBHHUTH TOYHOCTH U KOJIMYECTBO UTECPAIIHIA.

HUnempymenmer: Python (numpy, matplotlib).

Oyenxa: KOppeKTHOCTb peain3alui, Ka4eCTBO CPAaBHEHHUS, BU3yaTU3aLIHsL.

IIpakTHyeckast padora 3. be3yciioBHast onTUMHU3ANUA (PYHKIMH MHOTHMX

NepeMeHHbIX.

MyMa.

He.l'lb: I/I3leHTI> MCTOAbI I'PaAUCHTHOI'O H 663]"paﬂHeHTHOFO ITOHUCKa MHHH-

3aoauu:

Peanu3oBarb METO IrpaJiIMEHTHOIO CITyCKa C aJJalTHBHBIM IIaroM.

CpaBHUTB ¢ pe3ysibTaToM MeToaa HproToHa.

Busyanu3upoBarh TPaeKTOPHIO CXOMMOCTH JUJISl ABYMEPHOM (DYHKIIMH.
Hnempymenmor: Python (numpy, matplotlib, plotly).

Oyenka: TlpaBUIBHOCTH alNropuTMma, rpaguyeckas WHTEpIpeTauus, CpaBHH-

TEJIbHBIN aHAJIU3.

IIpakTuyeckas padora 4. YciaoBHasi onTuMmu3anusi (MHo:kuTen Jla-

rpan:ka, Kyna—Takepa).

Ileanb: Pemare 3a1aun ONTUMHU3AIMN TIPU OTPAHUYCHUSX.

3aoauu.

Beinucate ¢pynkuuro Jlarpanxka u ycnosus Kyna—Takepa.

Pemnth aHaTMTUYECKU IPOCTHIE TECTOBBIC 3a/1a4H.

[TpoBepuTh penicHUEe YUCICHHO C MOMOIIBIO SCipy.optimize.minimize (METOJ

SLSQP).

Hnuempymenmeoi: Python (sympy, scipy.optimize).
Oyenka: KOppeKTHOCTh YCIIOBHI, AaHATUTHYCCKAS M YHCICHHAS IPOBEPKA.

IIpakTuyeckasi padora S. JiuneiinHoe nporpaMMUpPOBaHKE U TPAHCIIOPTHASA

3agada.

Heab: OcBoUTh MOCTAaHOBKY U pemieHue 3aaay JIII.
3aoauu:

Ccopmuposats 3amaay JIIT (GyHKIMS 11€7TH, OTPAHUICHNSA).
Pemmntes cumiiekc-metoioMm B SciPy nnu PulLP.
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HOCTPOHTB TPAHCIIOPTHYIO 3aa4y H IIPOaHAIN3UPOBATD I[BOfICTBeHHHe Iepe-

MCHHBIC.

HUucrpymentsl: Python (PuLP, scipy.optimize), Excel Solver (onuonaibHo).
Onenka: KoppekTHOCTh MOENN, MUHTEPIPETAIMs Pe3yJIbTaTOB, YKOHOMHUYE-

CKHUM CMBICII PELICHHA.

HHE.

HHAL.

IIpakTHyeckas padora 6. LlenouuncieHHoe U cMelIaHHOE NPOrpaMMHUPOBa-

Heas: HayunTthes pemarh IUCKPETHBIE 33/1a4M ONITUMU3ALUU.

3aoauu:

CdopmynupoBath 3a1a4y Ha3HAYEHUS WJIH PACKPOS.

Peuute ¢ momoursio Metoaa Betsei u rpanuil (PuLP, OR-Tools).

CpaBHUTB pe3yJIbTAT C JUHEHUHON peakcaluei.

WUnctpymentsl: Python (OR-Tools, PuLP).

Onenka: [lonHoTa Mo1€TH, KOPPEKTHOCTH BHIYUCIICHHH, UHTEPIPETALIUsS pellie-

IIpakTHyeckast padora 7. MHOroKpuTepraJbHasi ONTUMHU3ALUA U NPUHSA-

THE pelIeHHH.

Heas: MccnenoBaTk METOIbI KOMIIPOMKCCA U TOCTPOEHUE MHOKecTBa [lapero.
Ocnosnvie wazu:

CdopmynupoBath 3a1a4y ¢ 2—3 KpUTEPUSMH.

[TocTponTek MHOKECTBO ITapeTo.

Peanu3oBarh MeTO/bI: B3BEIIEHHBIE CYMMBbI, MOCIE0BATEIbHBIE YCTYIIKH.
HuctpymenTst: Python (numpy, matplotlib, pandas).

Ouenka: KoppekTHOCTh nocTpoeHusi, Bu3yanusanus [lapeto, ananus komrpo-

MHCCOB.

IIpakTHueckas padora 8. BapuanuonHnoe ucumcijieHue.

Ileab: OCBOUTH NPUHIMIIBI ONTHMU3ALNN (PYHKLIMOHAJIOB.

3aoauu.

BriBecTr ypaBHeHue Diinepa—Jlarpanska s 3a1aHHOTO (DyHKIIMOHAJIA.
Pewnte 3a1auy bpaxucToXpOoHbl YUCICHHO.

CpaBHUTH aHAJIUTHYECKOE U YHCIICHHOE PEILLCHHUE.

HNuctpymentsl: Python (sympy, scipy.integrate).

Ouenka: [IpaBuiIbHOCTB BBIBOJA U peaIM3alliK, BU3YyalIU3alUsl TPACKTOPUH.

IIpakTHyeckas padora 9. /luHaMuYecKoe NPpOrpaMMHUPOBaHHE.

Heab: OcBouTh NpuHIKI bennmMana u ero peaau3aluio.

3aoauu.

CdopmynupoBaTh 3aauy (HampuMmep, KpaTdalIiuil MyTh WIK pacupeeeHue

pecypcoB).

Peanu3zoBath pexypcuto bemmana.
Haiitu onTuManbHyI0 CTpaTeruio U BU3yaJIUu3UpPOBATh.
HUuctpymenTst: Python (networkx, numpy).
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Onenka: KoppekTHOCTh NEPEXOHBIX YPaBHEHH, JEMOHCTPALUs TOCTPOEHUS
OTITUMATIBLHOTO PEIICHUSI.

IIpakTnueckas padora 10. IBoIIOIIHOHHBIE METOAbI ONTHMU3ALMHU (TeHe-
THYeCKHe AJITOPUTMBbI).

Ieab: O3HaAKOMUTHCS C MPUHIMITAMHA CTOXACTHYECKOW ONTUMHU3AITIH.

3aoauu:

Omnucath KOAUPOBaHKUE MTAPaMETPOB (T€HBI, XPOMOCOMBI).

PeanuzoBath 6a30BbI1i reHeTrudeckuit anroputm (GA) as 3agauun TSP wim mu-
HUMU3ALUH (PYHKIUH.

WccnenoBarh BIusHUE TapaMeETPOB (pa3Mep MOMmyJIsiul, P_KpoccoBepa, p_ My-
TalUK).

Wuctpymentsl: Python (deap, random, matplotlib).

Onenka: PaboTocnocoOHOCTh anropuT™Ma, aHajau3 pe3ysibTaToB, o(opmiieHHe
oTuéTa.

IIpakTuyeckas padora 11. OnTumusanusi B MHPOPMAIHOHHBIX CHCTEMAX
u UN.

Ilean: Pemenne nmpukiaaHoOi 3a1a4H.

3aoauu:

CdhopmynuposaThb 3a1auy s npukiaaaoi oonactu (MC, UN).

[TpoBecTn YUCICHHBIE PACYETHI.

CnenaTb BBIBOJEI.

Nuctpymentsl: Python.

Onenka: PaboTOCIIOCOOHOCTh IrOpUTMa, aHAJIM3 Pe3yJIbTaToB, O0(OpPMIICHHE
oTuéTa.

Bonpocs! 111 MOATOTOBKH K YCTHBIM ONPOCaM

Tema 1. BBeeHue U NOCTAHOBKA 32124 ONTHMM3AIHH.

1. Yto Ha3pIBaeTcA 3aJa4eil ONTUMHU3ALNKM, KAKUE B HEH OCHOBHBIE DJIEMEHTHI
(mepeMeHHbIe, KpUTEPU, OrpaHUYCHHUS, JOIIYCTUMOE MHOKECTBO)?

2. B uéMm oTiMune TMHENHON, HETMHENHOM, BBITYKJION U IUCKPETHOM 3a1a4 OIl-
TUMHU3ALHUKU HA YPOBHE OIPEICIICHUN U T€OMETPUYECKON UHTEPIPEeTALUN?

3. IIpuBeaure npumep ontuMuzamoHHou 3aaaun u3 U'T nimm U m nokaxure,
Kak €€ (opMaIn30BaTh.

4. Yro Takoe rii00aJbHbIA M JIOKAJIBHBIH ONITUMYM U KakK MX pa3indarh Ha 3B-
PUCTHYECKOM ypOBHE?

5. Kakue BUIbI HEONPEIEIEHHOCTH MOTYT IIPUCYTCTBOBAThH B 3a/1a4yax ONTUMH-
3a1uu (B JAHHBIX, MOJIEJIN, OTPAHUYCHUSX)?

Tema 2. OnHomepHasi 6e3ycJI0BHAsI ONTHMH3ALHS.

1. Kak cpopmynupoBath 3a1auy 0e3yClIOBHON ONTUMU3AIMU (PYHKIIUN OTHOM
NEPEMEHHON U KaKHe TUIIbI SKCTPEMYMOB IIPU TOM PacCMaTPUBAIOTCS?

2. B uéMm unaest MeTo/I0B JeNieHHsl OTpe3Ka MoIojIaM U 30JI0TOr0 CeYeHus, KaK
OHM MCTIOIB3YIOT CBOMCTBO YHUMO/IATLHOCTH (DYHKIINN?
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3. B uém otnmume meroga HeloToHA OT METO/10B, TOCTPOEHHBIX TOJIBKO HA 3HA-
yeHUsAX (QYHKIUHU, U KAKHUE Y HETO IUTFOChI U MUHYCHI?

4. Kakue KpuTepuu OCTaHOBKHM OOBIYHO UCIIOJIB3YIOT B YMCICHHBIX METO1aX O/1-
HOMEPHOM onTUMHU3AIUN?

5. Kakue 0COOEHHOCTH IMOBEICHHUSI METO0B IPOSBIISIOTCS Ha «ILIOXUX» (DYHK-
1usX (MI0CKUE YYaCTKU, Pa3pbIBbl TPOU3BOIHON, HECKOJIBKO MUHUMYMOB)?

Tema 3. be3yciioBHAasi OoNTUMHU3AIUSI MHOTHX NMepPpeMeHHBIX.

1. Jlalite onpenenenue 3anayd OE3yCIIOBHOM ONTHUMHU3ALMK B MPOCTPAHCTBE
MHOTHUX MTEPEMEHHBIX U HEOOXOIMUMBIX YCIIOBHI JIOKAJILHOTO SKCTPEMYMA.

2. B uém ocHOBHas ujaes MeTo/1a IPaJueHTHOTO CITyCKa U KaK BbIOO 111ara BiIM-
S€T Ha CXOJMMOCTE?

3. Kak unrepnperupyercs matpuna ['ecce u uro gaér meron HeroToHa no cpas-
HEHUIO C MTPOCTHIM I'PAIUEHTHBIM CITyCKOM?

4. Yem Oe3rpalMCHTHBIC METOBI OTINYAIOTCS OT TPAJUEHTHBIX U KOT/Ia UX TIe-
Jeco00pa3HO UCIIOIb30BaTh?

5. Ilouemy HauanpHOE TNPUONMKEHHE W MacITAOMPOBAHUE NEPEMEHHBIX
BaYKHBI JIJ151 TOBEACHUS aJITOPUTMOB MHOIOMEPHOM ONTUMH3aLUU?

Tema 4. YciaoBHas ontumusanus, Jlarpanxk, Kyn—Taxkep.

1. B uém uaes merona MHoxuTenen Jlarpanxa juid 3a1a4 ¢ OrpaHUYCHUSIMU-
paBEHCTBaMH, Kak cTpouTcs QpyHkiusa Jlarpanxa?

2. KakoBa MHTYUTHBHas MHTEpHpeTauus MHOXuTesner JlarpaHxa (CEHCUTHB-
HOCTb, TEHEBBIC II€HBI)?

3. Kakue koMroHeHThl BXOJAT B yciioBus Kyna—Takepa /i 3a/1a4 ¢ HepaBeH-
CTBaMH (CTAIlMOHAPHOCTH, JOMYCTUMOCTD, JOMOJIHSAIONIAsA HEXKECTKOCTD)?

4. B kakux ciyyasx ycioBus KyHa—Takepa gBstOTCS HE TOJILKO HEOOXO/U-
MBIMH, HO ¥ JIOCTaTOYHBIMU ISl ONITUMAJILHOCTH ?

5. Kak Meron mrpadHbiX (GyHKUMHA MpeBpaniaeT 3ajgady ¢ OrpaHMYeHUs MU B
II0CJIEIOBATENBHOCTD 3a/1a4 0€3 OrpaHuYECHHI?

Tema S. J/InneiiHOe NporpaMMHpOBaHHeE.

1. Chopmynupyiite oOLIyIO 3344y JIMHEHHOIO IPOrpaMMHUPOBAHKS U €€ KaHO-
HUYECKYIO (hopMmy.

2. KakoBa reomerpuueckas unreprnperanus 3ajaad JII1 u nouemy ontumym no-
CTUTaeTCs B BEPLIMHE JOIYCTUMOIO MHOIOrpaHHUKa?

3. B uém uzes CUMIUIEKC-METO/I1a: KaK OH «XOJUT» MO BEPIIUHAM U MO KAKOMY
IPUHLUITY BBIOMPAET COCEAHIOI0 BEPILINUHY?

4. YUto Takoe MBOMCTBEHHAS 3aj[a4ua, KaK HHTEPIPETUPOBATH IBOMCTBEHHBIE T1€-
pPEMEHHbIE C IKOHOMUYECKOU TOUYKH 3peHuUs?

5. UemM TpaHCcnopTHas 3a/1a4a U UTpa ¢ HYJIEBOW CYMMOM BIIUCHIBAIOTCS B PAMKH
JIMHENHOIr0 pOrpaMMUpPOBAHUSA?

Tema 6. LlestounciieHHoe nporpaMMHupoOBaHHe.
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1. Yem 3aaua 1eI0YUCICHHOTO ITPOrPaMMUPOBAHUS IPUHIUITHAIBHO OTJIMYa-
ercs ot 00b19yHOTrO JII1, B 4éM MCTOYHHUK CIIOKHOCTH?

2. Kakue tunbsl Mojesen BBIACISIOT: ITOJHOCTBIO LEJTOYHUCIICHHbIC, CMEIIIaHHbIC
[[EJIOYMCIICHHBIC, OYJIeBBI, M KAKUE TUITUYHBIC IPUMEPHI JJIs1 HUX IPUBOIAT?

3. B 4éM cocTouT Hjies MEeTo/la BETBEH W I'paHMI] Ha YPOBHE JiepeBa 3ajay U
OIIEHOK CBEpPXY/CHU3Y?

4. Yro Takoe JipoOHbIe penieHus: B KoHTekcTe JIII-penakcannu u Kak MeTO/Ibl
oTceueHui (Hanpumep, ['oMopH) NOMOrarT Ux yCcTpaHsiThb?

5. Kakue npaktuyeckue orpaHuveHus (MacmrTadupyeMocTb, Bpems padoThl,
Pa3MEpHOCTH) BO3ZHUKAIOT IMPHU PEIICHUU 3a/]ad LEJTOYUCIECHHOTO MPOrpaMMHUpOBa-
HUs?

Tema 7. MHOroKpuTEepHAILHAS ONTUMU3ALUSA H PellleHUs.

1. YTo Takoe BEKTOPHbIA KPUTEPUIL K YEM MHOTOKPHUTEPUAIbHAS ONITUMU3ALMS
OTJINYAETCS OT CKAISIPHOM?

2. JlaitTe onpenenenue MHOKecTBa llapeTo u 1mosicHUTE UHTYUTUBHBINA CMBICI
[TapeTo-onTuManIbHOCTH.

3. Jliig dyero Hy»KHa HOpMaJIM3alUsl KPUTEPUEB Mepe]l MPUMEHEHUEM METOI0B
cBEpTKU?

4. B 4éM CcyTb METOJOB KOMIIPOMHUCCA: B3BELUCHHBIX CYMM, YTHJIMTapHBIX
(YHKUUH, 10CIIE10BATEIbHBIX YCTYIOK?

5. Kakue npocrteiinmue KpuTepun MPUHATUHS PEUICHUI MPH HEONPEACIEHHOCTH
(onTUMHM3M, IECCUMU3M, KpuTepuil ['ypBULIA U T.I1.) MOXKHO YIIOMSIHYTb?

Tema 8. BapyauuonHoe ucumncijieHue.

1. Uem 3aaum BapMaIMOHHOTO MCUUCICHUS OTIMYAIOTCS OT 3a/1a4 KOHEYHO-
MEpPHOU ONTUMU3ALIMH, YTO ONITUMU3UPYETCS?

2. Chopmynupyiite HEOOXOIUMOE YCIOBHE IKCTpeMyMa (DyHKIIMOHAIA B BUJIE
ypaBHeHus Diepa—Jlarpanxka (cioBecHo, 6e3 BbIBOJA).

3. Kakue tunoBbie pU3NYECKUE WM MEXAaHUYECKUE 3aJ1aul MPUBOIAT K ypaB-
HeHMto Disiepa—J/larpanska (HaukparTyaiiuas JUHUSA, MUHUMYM JICHCTBUA U T.11.)7

4. YTo Takoe rpaHUYHBIE YCIIOBHUS B 33JJa4axX BapHAllMOHHOTO UCUUCIIEHUS U KaK
OHM BIIUSIIOT Ha BUJ perieHus?

5. Kak cBsi3aHbI UieM BapUallMOHHOTO UCYHCICHHUS C 33ja4aMy ONITUMAJIBHOTO
yIpaBJeHUs?

Tema 9. /lunaMuyeckoe NporpaMMHupoBaHUe.

1. KakoBa o0miasi mocraHoBKa 3aJad, PEIIaeMbIX METOJAOM JIMHAMHYECKOIO
IPOrPaMMUPOBAHUS (COCTOSTHUSI, YIIPABJICHHUS, ITaIlbI)?

2. ChopmynupyiTe NPUHIUIT ONTUMAIBHOCTH belsiMana CBOMMU CIIOBAMH.

3. Uto Takoe ypaBHeHHE (WM pekypcus) bennMana u kak OHO HUCMONB3YETCS
JUTSL BBIYUCTIEHUSI ONTUMAJIBHOTO 3HAYeHUsI PYHKIIUU CTOMMOCTH?

4. IlpuBenuTe mpuMep 3aaud KpaT4ailIero IMyTH WIM PaclpeacieHHs pe-
cypca, eCTeCTBEHHO (hOpMYIIHPYIOIICHCs Yepe3 TMHAMUYeCKOe POrpaMMUpPOBaHUE.
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5. B uéM cOCTOUT «IIpOKIIATHE Pa3MEPHOCTH» M KaK OHO OIPAaHUYMBAET IIPUME-
HEHHE KJIACCUYECKOTO TUHAMHYECKOTO MPOrPaMMHUPOBAHNSA?

Tema 10. B0JIIOLIHOHHBIE METO/bI M TeHETHYECKHE AJITOPUTMBI.

1. B uém oOwras ujiest 3BOJIFOLMOHHBIX METO0B ONTUMM3AIMHA U YEM OHU OTJIM-
YarOTCs OT TPAJIMEHTHBIX TOIX0I0B?

2. OOBSICHUTE OCHOBHBIE IMOHSTHS TEHETUYECKOT0 JITOPUTMA: F'e€H, XPOMOCOMA,
NOMyJISAIHs, GYHKIUS TPUCTTOCOOTICHHOCTH.

3. KakoBa pojb onepaTopoB CeNeKIMH, CKPEIIMBAaHUS U MyTallUi B T€HETHYe-
CKOM aJiropuT™e?

4. Kakue napametpsl ['A cubHee BCero BIUSIOT Ha OaiaHC pa3BeaKH U YKCILTY-
aTanuu (MOMCK HOBBIX 00acTeil 1 10paboTKa HalICHHBIX PeIIeHMI)?

5. B kakux cuTyanusx reHeTUYeCKUM aJirOPUTM IPEANIOYTUTENICH 0 CpaBHe-
HUIO C KJIACCUYECKUMHU JIETEPMUHUPOBAHHBIMU METOAaMH ONTUMH3ALUHN 7

Tema 11. OnTumu3auus B MHPopManuoHHBIX cucTemax u UN.

1. Kakue THmOBBIC 33/1a4¥ ONTUMHU3AINKA BOSHUKAIOT B MHPOPMAIIMOHHBIX CH-
cTemax (pacrpeiesieHue pecypcoB, IUIaHUPOBaHKE, MapIIPyTU3aLus, OalaHCUPOBKa
HArpy3KH) U Kak uX 00bIMHO (popMamu3yror?

2. Kak popmynupyroTcs 3a1a4i ONTUMHU3ALMKA B MAILIMHHOM OOYUYEHUH: YTO Ta-
KO€ MOJIeNb, (PYHKIHS MOTEPh M aJITOPUTM ONTHMH3AINH, ¥ KaKyI0 POJIb UTPAET Ipa-
JIUEHTHBIN CITYCK?

3. Kakue npoOsemMbl BO3ZHUKAIOT MPU ONTUMHU3ALMHU CJIOXHBIX Mojenei (Jo-
KaJIbHbIE MUHUMYMBI, CE/IJIOBbI€ TOUKH, TUIATO, EPe00yUeHNe) U KaK Ha HUX BIUSIOT
BbIOOD 11ara, peryJsipu3ausi 1 CTOXaCTUYHOCTh?

4. B uém unes ontumusanuu runeprnapametrpoB (grid search, random search,
OailecOBCKasl ONTUMHU3ALIMS) U [I0YEMY JIJIi COBPEMEHHBIX MOJIeJICH Ba)KHO MCIOJIb30-
BaTh MTPOJIBUHYTHIE METOJIEI BMECTO MOJTHOTO mepedopa’?

5. [IpuBeauTe npumMep 3aadyd ONTUMAIBHOTO PacHpeeleHUs] BbIYUCIUTEb-
HBIX PECYPCOB MJIM BPEMEHHU pabOThI cepBUCA U OOBACHUTE, KAK MOXKHO UCIIOJIb30BaTh
METO/Ibl ONTUMHU3ALIMH (IpagueHTHbIC, KOMOMHATOPHbBIE, OaliecOBCKHE) i €€ pellie-
HUSI.

IIpuMepHBIe BONPOCHI K IK3aAMEHY

1. JlaiiTe oO1miee ornpeneneHue 3aaaud onTUMu3anuu. Yto Takoe KpUTepuil ONTU-
MaJIbHOCTH, OTPaHUYEHUS, JOIYCTUMOE MHOXXECTBO, IJI00AIbHBIN M JIOKAJIbHBIN OII-
TUMyM?

2. Knaccugukanus 3aja4d ONTHUMHU3ALMU: JTMHEHHbBIC, HEJIMHEHHBIE, BBIMYKIIbIC,
JIMCKPETHBIE, MHOTOKPUTEPUANIBHBIE, C HEONPeneneHHOCThIO. [Ipumepst u3z UT u UU.

3. HeoOxoauMbie M JOCTATOYHbBIC YCJIOBHS 3KCTpeMyMa g (YHKUIUU OJHOM U
MHOTHUX IIepeMeHHBIX. PoJib mepBoit 1 BTOpOil mpou3BoaHoi/ I 'eccuana.

4. MeTtoasl OAHOMEPHOU ONTUMHU3ALKHU (ITOJIOBUHHOTO ACIEHHUS, 30JI0TOIO ceye-
Hus1, HeloToHa): uaes, cX0AMMOCTb, ITFOCH 1 MUHYCBI.

5. Meto rpaAueHTHOTO CITyCKa: BBIBOJ HAIIpaBJICHUS CIyCKa, BLIOOp 11ara, Kpu-
TEPUH OCTAHOBKH, YyBCTBUTEIBHOCTh K HAYaJIbHOMY IPUOJIMKEHHUIO.
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6. Meton HeloTOHA M KBa3MHBIOTOHOBCKUE METOJIBI: UAES, 00IaCTh MPUMEHHMO-
CTH, CPABHEHHE C METOJAaMU MEPBOTO MOPSIKA.

7. besrpaauentHbie MeToabl (Xyka—/xuBca, Hennepa—Mua): Korjaa ux npume-
HEHHUE OIMPAB/IaHO U KAKUE Y HUX OTPAHUUYCHUS.

8. 'eomerpuyeckass UHTEPIIPETALMS YCIOBHOIO 3KCTpeMyMa. MeToJl MHOKHTE-
sieu Jlarpanxka Jiisi OrpaHU4E€HUN-PABEHCTB.

9. Ycnosus Kyna—Takepa jist 3a/1a4 ¢ orpaHHYeHUSIMU-HEPAaBEHCTBAMU: (hOpMy-
JIMPOBKA M CMBICJI K0 IPYNIbI YCIOBUM.

10. Metoap! mtpadHbIX U OapbepHBbIX PYHKIUN, UJ1es] TPOCKIIMOHHBIX METO/IOB.

11. Kanonuueckast u cranjaaptHas (OpMbl 3a/1aud JTMHEHHOTO MPOrpaMMHpPOBa-
HUs, TEOMETPUYECKAsi MHTEPIIPETAllUs, TEOPEMa O BEPIIMHE.

12. Cumnutexc-meTon, 0asucHele M HEOA3UCHBIE TIEPEMEHHBIC, KPUTEPUH OITH-
MaJbHOCTH.

13. JIBoiicTBeHHas 3aja4a: popMUpOBaHKE, HHTEPIIPETAIUS JBONCTBEHHBIX Ole-
HOK ¥ DJKOHOMHUYECKHMN CMBICII.

14. ITocTaHOBKa TPAHCIIOPTHOM 3a1auu, METOABI €€ peleHus, CBsA3b ¢ 00mmm JIIT.

15. IlonATHe 3ana4u NENOUYUCICHHOIO ¥ CMEIIAHHOTO LIEJIOYUCIICHHOTO IPOrpaM-
MHUPOBaHMS, TAIUYHBIC MPUKIIAHBIC IPUMEPDI (Ha3HAYCHUS, PACKPOH, pa3MEILCHHE).

16. Meto BeTBEl U rpaHUIl: CTPYKTYpa IEpPEBA, OLEHKU CBEPXY/CHU3Y, MpaBUiIa
OTCCYCHUS.

17. Metonbl orcedyenuit (uaest cedyeHuil ['omopu) U KOMOMHHMpPOBAHHBIE aJIr0O-
PUTMBI (BETBH U OTCEUCHMUS).

18. BekTopHbIil KpuTEepuH, 1nousTHe IlapeTo-onTuManbHOro pemeHns U MHOXKe-
ctBa [lapero.

19. MeTosibl CBEPTKH KPUTEPUEB: B3BEILIECHHAS CyMMa, YTHJIMTApHbIC (YHKIIMH,
0COOEHHOCTH BLIOOpA BECOB.

20. Meto nocieaoBaTe/IbHbIX YCTYIIOK: aJITOPUTMHUYECKAsi CXeMa M MHTEpIIpeTa-
1[1sl pe3yJIbTAaTOB.

21. ITpocThie KpUTEpHH TNPUHATHS PELICHUH B YCIOBHUAX HEOIPEICIEHHOCTH
(Makcimin, Mmakcimax, kputepuii ['ypeuna u T.11.).

22.3ajauyd BapUALMOHHOIO HMCYHUCIICHHS: (YHKIMOHAJ, KJIACC JIONYCTHUMbBIX
(GyHKIUH, PU3NIECKUI CMBICIL.

23. HeoOxoaumoe yciioBue skcTpeMyMa GyHkinoHana (ypaBuenue Ditiepa—Jla-
rpaHxa), IpUMepsbl TUIOBBIX 3a/1a4 (bpaxucroxpoHna, HauKpaTyanas JUHUS).

24. TlocraHoBKa 3a/1a4 AMHAMUYECKOTO MPOrPAMMUPOBAHUS: COCTOSIHUS, YIIPaB-
JICHHE, 3Tallbl, KPUTCPUN KayecTBa.

25. llpunmun ontuManbHOCTH berimana u ypaBHeHnue benmana, mpumep 3a1ayuu
KpaTyaullero IyTH WA PacIlpeeICHUsl peCcypCoB.

26. «[IpoknaTre pa3MepHOCTU» B AMHAMUYECKOM IPOTPAMMHUPOBAHUU U HJIES
NpUOIHKEHHBIX METOOB.

27. Obmas uaest BOJIOLNUOHHBIX METOJI0B M I€HETHYECKHUX aJITOPUTMOB: Mpea-
CTaBJICHHE PELLICHUI, ONIepaTOPbl, KPUTEPUU OCTAHOBKH.

28. TIOHMHT NMapaMeTPOB T€HETHUECKUX AJITOPUTMOB (pa3Mep MOMYJISIHH, BEPO-
SATHOCTU CKPCIIMBAHUA M MyTaluu), podiiema MpexACBPEMEHHOW CXOAUMOCTH U
NOJIIEpKaHUE pa3HOOOpas3usl.
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29. Ontumu3aius B UHPOPMALMOHHBIX CUCTEMaX: IMPUMEpPHI 3a/1au pacrpeere-
HUSI PECYPCOB, TNITAHUPOBAHMUS, TOTOKOB B CETAX M X (opMamu3aius Kak 3a/1a4d mpo-
IrpaMMHPOBAHUS.

30. OnTuMu3anus B MallIMHHOM O0y4€HHUU: MOJIelTb, (DYHKIUS TOTEPh, TPATUEHT-
HBIH ciiyck 1 ero moaudukammu (SGD, Adam u ap.), BiusHUE HACTPOEK Ha 00yUYEHHUE.

31. IMogxoapl Kk onTuMU3anuM Tureprnapametrpon: grid search, random search,
OailecoBCKasl M HBOJIIOLIMOHHASI ONITUMHU3ALUS; UX TUTFOCHI U MUHYCBI.

TecThl

Tema 1. BBegeHue B ONTHMH3ALUIO

Bonpoc 1.1: Kakoit u3 nepeuncinennsix amemeHToB HE BXOAUT B MOCTaHOBKY 3ajaun
onTUMU3aUu?

e A) Kputepuit onTUMaIbHOCTH
e b) /lomycTMoe MHOKECTBO
e B) Mcropus pa3Butus npeanpusTus
Bonpoc 1.2: Kakas 3agaya onTUMHU3aIMA OTHOCUTCA K JUCKPETHBIM?

e A) MunuMH3aIus HenpepbIBHON (YHKIMK HA BELIECTBEHHON OCH
e b) 3agaua komMHBOsDKEpa (MOMCK ONTUMAJILHOIO MapuipyTa)
e B) [louck MuHuMyMa KBaipaTH4HON (HYHKIIUH

Bonpoc 1.3: Boinykias yHKIMS UIMEET CIEAYIOIIEe CBOMCTBO:

e A) JIxo00ii TOKaTbHBIA MUHUMYM SIBJISIETCS TJI00aTbHBIM MUHUMYMOM
e b) Moxer umeTb OECKOHEUHOE YHUCIIO JIOKATIbHBIX MUHUMYMOB
e B) Bcerna Bo3pacTtaeT Ha cBOe 001aCTH ONpe/IeNICHUS

Bonpoc 1.4: Kakoii kiacc 3aaa4 siBisiercst Haubosiee oo1mm?

e A) JluneitHOE TPOrpaMMHUPOBAHUE
e b) Henunelinas ontuMu3anus ¢ OrpaHUYCHUSIMA

e B) Brinykiias ontuMuzanus
Bonpoc 1.5: MuosxectBo [lapeTo B MHOTOKpUTEpHUAIBHON ONTUMH3AIUNA — ITO:

e A) MHOXeCTBO BCEX AOIMYCTUMBIX PEIICHHM

e b) MHOXeCTBO pelieHu, rae yIyqllieHue N0 OJHOMY KPUTEPHUIO IPUBOJIUT K
YXYALIEHUIO 110 IPYyroMy

e B) MHOXeCTBO HEONTUMAJIHBIX PEIICHH

Tema 2. be3ycioBHasi onTuMu3anus GQyHKIMUA OJHOM NepeMeHHOi
Bomnpoc 2.1: MeTo/1 30510TOr0 ce4eHus 11 OJHOMEPHOM ONTUMU3ALIMU OTHOCUTCS K:

e A) Metonam nepBoro nopsjika (MCroiab3yOUUM TPOU3BOIHbIE)
e b) besrpaaneHTHBIM METOIAM
e B) Meroaam BTOpOro nopsjika
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Bomnpoc 2.2: Kakoe HeoO0X01uMoe yCIIoBUE SKCTpeMyMa (DYHKIIUH OTHO#H IepeMeH-
HOM B TOUKe x™*?

e A)f'(x)=0uf"(x*)> 0 (s MuHEMyMa)

. B)fi(x)=0

e B)f(x*)>0
Bomnpoc 2.3: MeTo1 OJIOBUHHOTO JICJIEHHUsI CyXKaeT HHTEPBaJl HEONPEIeIEHHOCTH
myTéM:

e A) JleneHus uHTEpBaJIa MOMOJIaM U BbIOOpa MOJIOBUHBI ¢ 00JIee HU3KUM 3Haue-
HUEM (QYHKIIAH
e b) Mcnonb3oBaHus npou3BOIHON (PyHKIIUN
e B) IlocTpoeHus kBaapaTHUHON anMpOKCUMALUU
Bonpoc 2.4: Kakas qocratoyHasi ycJIOBUE TapaHTUPYET, YTO X — JIOKAJIbHBIA MH-
HUMYyM?

« A)F(x)=0uf"(x")>0
« B)f'(x") >0
e B)f(x")=0

Bomnpoc 2.5: Metoa HeioToHa 1171 OTHOMEPHOM ONTUMM3ALIMHU UCTIOJIb3YET:

e A) Tonbko 3Ha4eHHUs PYHKIMN
e b) IlepByto npousBoaHyO
e B) [lepByto 1 BTOpYIO NPOU3BOAHbBIC

Tema 3. BesyciioBHasi onTuMu3anusi GYHKIMUA MHOTHX NepeMeHHBIX
Bonpoc 3.1: I'paguent ¢pynkuuu f(X) B TOUKe X* yKa3bIBaeT:

e A) Ha HanpaBiieHH€e HaUCKOpEHNIIEro Bo3pacTaHus (PyHKIIUU
e b) Ha ontumanbHoOe perenue
e B) Ha rnoGanbHblii MUHUMYM
Bonpoc 3.2: B meToe rpaIM€HTHOrO CIIyCKa BbIOOP JUIMHBI 11ara BIUSET Ha:

e A) TonbKo Ha CKOPOCTb CXOJAUMOCTH

e b) Tonbko Ha TOUHOCTH pPELICHUS

e B) Ha ckopocTh CXOIMMOCTH U TOYHOCTH PEIICHUS
Bonpoc 3.3: Marpumna ['ecce H(x) — 310 MaTpuia:

e A) IlepBbIX MPOU3BOIHBIX

e b) BTopbIX 4acTHBIX IPOM3BOAHBIX

e B) CMemanHbIX TIPOU3BEICHUN
Bonpoc 3.4: Meroa HeroToHa JI11 MHOTOMEPHOM ONTUMHU3AIMH TpeOyeT BhIYUCIIe-
HUSL:

e A) Tosbko rpajueHra
e b)I'paguenra n matpunsl ['ecce
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e B) TpeTbux npou3BoaHbIX
Bonpoc 3.5: Heob6xonumoe ycinoBue J0KaaTbHOTO MUHUMYMa (DYHKIIMU MHOTHX Tie-
PEMEHHBIX:

e A)Vf(x")=0
e b) V2f(x*) > 0 (nonoxurenbHo onpenenénnas marpuna ecce)
e B)f(x) > o

Tema 4. YciaoBHas onTuMu3anusi GyHKIMH MHOTHX NepeMEeHHbIX
Bonpoc 4.1: Metoa MHOuTenen Jlarpanska ucrob3yercs is:

e A) Pemenus 3ama4d 0e3 orpaHu4YeHUMA

e b) Pemenus 3a1a4 ¢ orpaHuYCHUSIMU-PABEHCTBAMHU

e B) Pemenus 3agau nuHENHHOTO IPOrpaMMHUPOBAHHUS
Bonpoc 4.2: Ycnosus Kyna—Takepa 06001maroT Metoa MHOKUTeNeH Jlarpanka Ha
CIIy4au:

e A) TonbKo orpaHU4eHUN-PABEHCTB

e b) OrpannueHuii-HepaBeHCTB U PABEHCTB

e B) OrcyTcTBHS OrpaHUYEHUM
Bonpoc 4.3: B metoje mwrpadubix GyHkuui mrpad godaBisercs K neiaeBoi GyHk-
ITUU:

e A) 3a HapyuieHHe OrpaHUYCHUN
e b) 3a MemsieHHY10 CXOIUMOCTh
e B) 3a ucnosib3oBaHue OOJBIIOT0 KOJUYECTBA MEPEMEHHBIX
Bonpoc 4.4: Muoxxurens Jlarpanxka A 11 orpaHUYCHUST UMEET HHTEPIIPETALIUIO:

e A) CkopoCTb UBMEHEHMS OITUMAJIbHOT'O 3HAYEHHS LIeJIeBON QYHKLIMHU IIPH U3-
MEHEHHMH OTPaHUYECHUS
e b) Bec nepeMeHHO B ONITUMATILHOM PEILICHUU
e B) Koagduuuent macurrabupoBanus 1epeMeHHbIX
Bomnpoc 4.5: 15 3aqa4n yCI0BHOUW ONTUMHU3ALNH C aKTUBHBIM OTpaHUYEHHEM-HEpa-
BeHcTBOM ycioBre KKT tpebyer:

e A) OOHyJIeHUS TIPOM3BEICHUS MHOKHUTEIIS HA OTpaHUYeHUE (YCIOBHUE JOMOJI-
HSFOIIIEH HEXKECTKOCTH)

e b) PaBeHcTBa OrpaHUYEHUS HYIIIO

e B) [lon0XuUTeNBHOCTH BCEX MHOKHUTEIICH

Tema S. JIuHeiiHOe IpOorpaMMUpOBaHHe

Bonpoc 5.1: Cumiuiekc-MeTo/1 pemiaeT 3a/1auu JMHEHHOT0 MpOorpaMMUPOBAHUS ITy-
TEM:

e A) IIpsmoro 00xo/1a BceX BEPIIMH MHOTOTPaHHUKA JOMYCTUMBIX PEHIICHUN
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e b) JIBmkenus o pédopaMm MHOTOrpaHHHKA M3 OJIHON BEPIIMHBI B COCEIHIOIO C
YIy4YIICHUEM I1eJIeBOU (DYHKITUH

e B) CayyailHOro noucka OonTUMaJIbHOTO PelICHUs
Bonpoc 5.2: JIBoiicTBeHHas 3a/1aya JMHEHHOTO MPOTPaMMHUPOBAHUS CITYKUT JJIS:

e A) IlpoBepku ONTUMAILHOCTH PEILICHUS UCXOAHOM 3a7a4u
e b) [Tonyuenust HUKHEN OLICHKU 3HAYEHUs LEIeBON QYyHKINN
e B)Aub

Bonpoc 5.3: B tpancnoptHo#t 3aj1a4e TpedyeTcsi MUHUMU3UPOBATh:

e A) Bpewms nocraBku rpysa

e b) CTouMOCTh JOCTABKU MPH YCJIOBUHU YIOBICTBOPEHHUS CIIPOCa U TIPEJIONKE-
HUS
e B) Paccrosnue Mexay nyHKTaMu
Bonpoc 5.4: Kanonnueckas ¢popMa 3a/1auu JMHEHHOTO MPOrpaMMUPOBAHUS BKJIIO-
qaerT:

e A) Tonbko orpaHMYeHUs-HEPaBEHCTBA
e b) Tonbko orpaHMYeHUSI-PABEHCTBA
e B) OrpanuyeHusi-paBeHCTBA U YCIOBUS HEOTPULIATEIILHOCTH
Bonpoc 5.5: Tenesas nena (dual variable) B cumiuiekc-mMeTo/ie oKas3bIBaeT:
e A) CxkopocTb U3MEHEHUS ONTUMAIBLHOTO 3HAUYCHUS 1IEI€BON (PYHKITUHU MPU U3-
MEHEHHMH IIPaBOM 4acCTH OrPaHUYCHUSI
e b) CTouMoOCTh €IUHMITEI pecypca
e B)Aub
Tema 6. Lle1ouncIeHHOE NPOrPaMMHPOBAaHHE

Bomnpoc 6.1: OTiiyrie Hea04MCICHHOr0 IPOrpaMMHUPOBAHUS OT JIMHEHHOTO:

e A) TpebGoBaHu€ LIETOUNUCIEHHOCTH MEPEMEHHBIX WU UX YaCTH
e b) Hannuue HenMHEHHBIX OrpaHUYEHUN
e B) VBenuueHue yucia nepeMeHHbIX

Bonpoc 6.2: Metoa BeTBel U IpaHUI] UCTIONb3YETCS JUIS:

e A) DddekTUBHOr0 NMoucKa ONTUMAIBLHOIO LEJIOYUCICHHOIO PEIICHUS

e b) Pemmenust TOObKO TMHEWHBIX 33/1a4

e B) UckimoueHus qpoOHBIX pelieHui 0e3 pa3BeTBICHUS
Bonpoc 6.3: B meTo/ie BeTBe# U rpaHuil BepxHsis rpanuia (upper bound) mosyuya-
eTCs U3:

e A) Pemenus penakcauuu (ocinalbieHHON 3a1aun 0e3 TpeOOBaHUs LEI0YHCIICH-
HOCTH)
e b) [lenouncienHoro pemeHus, HalJJeHHOTO IBPUCTUKOM
e B) TeopeTnueckux OLEHOK
Bomnpoc 6.4: Metoa orcedenuii ['oMopu ClyKuT JJ1s:
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e A) JloGaBieHus OrpaHUYCHH, UCKITIOYAIOIIHUX JIPOOHBIEC PEIICHHUs peJlaKCcalluu
e b) Pasnenenus 3a1aun Ha 0/13a/1a4u
e B) [loucka neno4yucieHHON YacTu peleHUs
Bonpoc 6.5: 3ajaua 0 Ha3HAYECHUAX B LIEJIOUHUCIIEHHOM IIPOrpaMMHUPOBAHUN pella-
ercsi ObICTpO Onaroaaps:

e A) Mcnonb30BaHUIO BEHI€PCKOT0 AJITOPUTMA (CHEHAIN3UPOBAHHbBIN aJIro-
PUTM I CTPYKTYPHbI 3a71a4H )

e b) Ilpocrore nenepoii GpyHkumun

e B) OrcyTrcTBHIO OTpaHUYEHUH

Tema 7. MHOroKpuTEpHaJbLHAS ONTUMH3AIMS U NPUHSATHE PellIeHuit
Bomnpoc 7.1: MuosxectBo [lapeTo coaepxur:

e A) Bce nonyctumbie pemieHus
e b) Pemenus, He JOMUHUPYEMBIEC HU OJIHUM JAPYTUM PEIICHUEM I10 BCEM KpHUTE-
pUSM OJTHOBPEMEHHO
e B) Tonbko onTUMAaNbHBIE IO OAHOMY KPUTEPHIO PELLICHNUS
Bomnpoc 7.2: MeTo1 B3BELICHHBIX CYMM KPUTEPUEB CIYKUT JJIS:

e A) Ckanspuzanuu BEKTOPHOM 11€71€BOM (DYHKIIMU B OJJHOMEPHYIO 3a/1auy
e b) He3zaBucuMoro penieHus Kax10ro KpuTepus
e B) HMckimoyeHnss HEKOTOPBIX KPUTEPUEB
Bonpoc 7.3: Hopmanu3zanusa KpuTeprueB B MHOTOKPUTEPUATBLHON ONTUMHU3AIUN
HeoOXoauma JUIs:

e A) [IpuBeneHus KpUTEPUEB C Pa3HBIMU €IUHUIIAMH U3MEPEHHS K COTIOCTABH-
MOMY Macitady
e b) YBenuuenus yncia Kpurepuen
e B) HckitoueHus: Kputepues
Bonpoc 7.4: MeTo nociieoBaTeNbHBIX YCTYIIOK IIPEANOIaraer:

e A) OnTuMH3aLMIO 110 OJTHOMY KPUTEPHUIO, 3aTEM MO OCTAILHBIM C JIOMYCTH-
MBIMH MOTEPSIMU 110 IIEPBOMY
e b) O1HOBpEMEHHYIO ONITUMU3AIHNIO BCEX KPUTEPUECB
e B) Cayuaiinbiii BeIOOp penieHus u3 MHoxkectsa [lapero
Bonpoc 7.5: YrunurapHas (yHKIUS B MHOTOKPUTEPHAIBHON ONTUMH3ALUN — 3TO:

e A) CymMa HOpMaJIM30BaHHBIX KPUTEPUEB, B3BCIICHHAS 10 Ba)KHOCTH
e b) OxHa u3 OTAEIbHBIX LEIEBbIX PYHKINH
e B) Oyukuus mrpadoB 3a HApYIIEHUS

Tema 8. BapyaunonHoe ucuucjieHme
Bomnpoc 8.1: Ypasuenue Diinepa—Jlarpanka ucnons3yercs Ui NONUCKA:

e A) DkcTpeMyMOB (PyHKIIMA MHOTHX MIEPEMEHHBIX
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e b) DkcrpemymoB GyHKIMOHANA ((PYHKIMH OT (DYHKIIMH)
e B) Kopseii nonnaoma
Bomnpoc 8.2: 3anaya OpaxucToXpoHbl MIIET:

e A) KpuByro HaMCKOpEHILETO CITycKa Mojl AEHCTBUEM IPaBUTALIN
e b) Camyro JUIMHHYIO KPUBYIO MEKy JIBYMSI TOUKAMU
e B) [IpsiMmyro JUHUIO MEXY JIBYMSI TOUKAMHU

Bonpoc 8.3: Bapuainmonnoe ucuucieHue npuMeHsieTcs: B pusuke Jis:

e A) ITorcka onTUMaIbHBIX TPACKTOPUH ABUKEHUS, MUHUMHU3UPYIOIIUX JICH-
CTBUE
e b) Onucanus TOJbKO CTATUYECKUX CUCTEM
e B) Pemmenns ToJIbKO THHEHHBIX AU PepeHINaTBHBIX YPAaBHCHHHA
Bonpoc 8.4: [lepas Bapuanus GpyHKImOHaNIa OOHYJISETCSA B TOUKE SKCTPEMyMa aHa-
JIOTUYHO:

e A) OOHyJIEHHIO POU3BOTHON (PYHKITUU B KPUTHIECKON TOUKE
e b) OOnynenuro GyHKUHUU B KOpHE
e B) O0HyJeHHIO HHTETpaja
Bomnpoc 8.5: YcioBue TpaHCcBepCalbHOCTH B BAPUALITMOHHOM MUCUYMCIECHUM CBSI3aHO C:

e A) I'paHUYHBIMH YCJIOBHSIMH, KOI'JIa I'PaHMIla HE PUKCHpOBaHA
e b) Tonbko ¢ BHYTPEHHUMH TOYKaMHu 00J1aCTH
e B) C He3aBUCUMOCTBIO OT KPaeBbIX YCJIOBUHI

Tema 9. JlunamMmuyeckoe nporpaMMupoBaHHe
Bomnpoc 9.1: [Ipuniun ontumManbHOCTH beimana rmacur:

e A) OnruMaibHas oJIMTHKA 00J1a1aeT CBOMCTBOM, YTO KaKO# Obl HU ObLIO
HavyaJbHBIM IIar, OCTABIIMECS IATH JI0JKHBI COCTABIISTH ONTUMAJIBHYIO TMOJIH-
TUKY OTHOCHUTEJIbHO COCTOSIHUSI, BOZHUKIIETO MOCJIE IIEPBOTO Lara
e b) JI1o00€e penienre MOXKHO pa30UTh Ha ONTUMAIbHBIE TTOA3a0aun
e B) /lunamMmuueckoe nporpaMMUpPOBaHUE TPUMEHHUMO TOJIBKO K JIMHEHHBIM 3a]1a-
yam
Bonpoc 9.2: Ypauenue bemnmana (ypaBHEeHHE TUHAMUYECKOTO IPOTPAaMMUPOBa-
HHS1) UMEET BUI:

e A) PexyppeHTHOrO COOTHONIIEHHUS, CBSI3bIBAIONICTO 3HAYCHUS (DYHKIIMU CTOU-
MOCTH Ha pa3HbIX 3Tarax

e b) JlupdepennmanbHOro ypaBHeHNs IEPBOTO MOPsIKA

e B) Cuctembl TMHEWHBIX YPAaBHEHUM

Bonpoc 9.3: 3aaua o kparyaiiieM nyTH B rpade pemaercs JMHaMAYeCKUM Ipo-
rPaMMHUPOBAHUEM ITYTEM:

e A) IlocnenoBaTeslbHOrO BBIYUCIIEHUS MUHUMAJIBHON CTOUMOCTHU JOCTHKCHUS
Ka)J10T0 y3J1a
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e b) [lepebopa Bcex BOZMOMKHBIX MapIIPyTOB

e B) CnyuaitHoro Osyxnanus no rpady
Bomnpoc 9.4: [IpoGneMa «npokiasiTUsi pa3MEPHOCTH» B TMHAMUYECKOM IIPOTPaMMUpPO-
BaHUU BO3HHUKAET TPH:

e A) VBenu4yeHUM 4KcCia IEPEMEHHbBIX COCTOSHUS, YTO MPUBOJIUT K SIKCITOHEHIIU-
aJIbHOMY POCTY BBIUYUCIICHUN
e b) YMeHblIeHNN YKClia TEPEMEHHBIX

e B) HMcnoab30BaHuM OTpUIIATEIILHBIX BECOB pEOEp
Bonpoc 9.5: Jlunamudeckoe mporpaMMUPOBAaHUE IPUMEHSIETCS B 00YUEHUH C TO/I-
kperuieHueM (Reinforcement Learning) npu:

e A) Iloncke onTUMaIbHON MOJUTUKH areHTa MyTEM HaKOIIeHHs onbiTa (Q-
learning, SARSA)

e b) Tonbko B 3agavax kiaccuukauuu

e B) B 3agauax perpeccuu ¢ TMHEWHBIMU 3aBUCUMOCTSIMU

Tema 10. DBoJIONHOHHBIE METOIBI ONITHMH3ALHH
Bonpoc 10.1: I'eHeTHYEeCKHI aIITOPUTM MOJICIIUPYET:

e A) DBOJIONMIO TONYJISIIUM PEHICHUA HA OCHOBE MPUHIIUIIOB €CTECTBEHHOTO
orbopa
e b) Tosbko A€TEpPMUHUPOBAHHYIO ONITUMU3AIIUIO
e B) UckiounTenbHO KOHBEKCHBIE DYHKIIMU
Bonpoc 10.2: B reHeTHYECKOM aJITOPUTME ONEPALIMS «MYTALUs» CIYKHUT JUIS:

e A) Buecenus cnyyallHbIX U3MEHEHUM B PEIICHUS /Il KCCIICA0OBAHUS TIPO-
CTpaHCTBA MOUCKa
e b) MckiroueHus Xy IIUX pelIeHU U3 MOMyIsIUH
e B) CkpeuuBaHus ABYX pelICHUN
Bomnpoc 10.3: Oneparus «CKpeuBaHie» (Crossover) B reHETHYECKOM aJITOPUTME:

e A) Co3zmaér HOBbIC peleHus MyTéEM KOMOMHUPOBAHUS YaCTEH JABYX POAUTEb-
CKHUX pELIEHUU
e b) Vianser Hauxyauie peiieHus

e B) VBenuuuBaer pa3mep nonyssiiuu 0€3 co3/1aHusl HOBBIX PELICHHMA
Bonpoc 10.4: Cenekius B TeHETUUECKOM aJITOPUTME BHIOMpAET pOAUTEIICH HaA OC-
HOBE:!

e A) Ux npucnocob6ieHHoCTH (fitness) — ueM BblIlIE, TEM BEPOSTHEE BBIOOD
e b) CnyuaitHoro BeiOopa 0e3 yuéra kauecTna

e B) Tonbpko caMoro cTaporo pereHus B MomyJsum
Bonpoc 10.5: 3agaua komMuBosikepa 3Gp(HEKTUBHO peNIaeTCsi TEHETHISCKUM aJIro-
pUTMOM Onarojaps:
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e A) Bo3moxHocTH paboThI € 331a4aMH, HE UMEIOLIUMU IPOCTON CTPYKTYPBI, U
CIOCOOHOCTH M30€TaTh JIOKATbHBIX MUHUMYMOB Y€pe3 MyTallii U CKPEIIUBa-
HUS

e b) lMapantun Haxox1€HUs 100aTBHOTO ONITUMYMa
e B) [IpuMeHrMMOCTH TOJIBKO K 2TOM 3aj1aue

Tema 11. OnTumusanusa B uHGopManuoHHbIX cucremax 1 UU
Bonpoc 11.1: B MaimmHHOM 00y4€HUH IpaIMEHTHBIN CITYCK UCTIOJIB3YETCS JUIS:

e A) Munumuzanuu ¢pyHkuuu noteps (loss function) npu o0yueHuu mojaenei
e b) Tonbko a1 pereHus 3a1a4 JUHEHHON perpeccumn
e B) Bribopa runepnapameTrpoB 06€3 NCIOIb30BaHUS JAHHBIX
Bonpoc 11.2: Ontumuzarop Adam otnuyaercs ot cranaaptHoro SGD (Stochastic
Gradient Descent) HCITOTB30BaHUEM:

e A) AanTUBHBIX CKOPOCTE 00y4YeHHUs U1l KasKI0ro rapameTpa Ha OCHOBE MO-
MEHTOB T'PaJIJUE€HTOB
e b) Tonbko mepBOro MOMEHTA I'PaIMEHTOB
e B) [lonHoro nepebopa Bcex JaHHBIX HA KaXIOM LIare
Bonpoc 11.3: baifecoBckas onTUMU3AIUS UCTIONb3YETCS IS

e A) OnruMu3almy J0pOrocTosmux GyHKIMMH, TAKUX KaK HaCTpOMKa rumnepna-
PaMETPOB CIIOKHBIX MOAEIIEH
e b) Tonbko TMHEWHON perpeccuu
e B) MckimounTenbHO 3a/1a4 LET0YUCICHHOTO TPOrpaMMHUPOBaHUs
Bonpoc 11.4: 3agauu onTuMu3anuu B MHPOPMALIMOHHBIX CUCTEMaX BKJIIOYAIOT:

e A) Pacnpenenenue pecypcoB (CPU, mamsth, ceTeBasi IponycKHas crioco0-
HOCTb), 0QJIAHCUPOBKY HArpy3Ku, ONTUMH3AIMI0 OM3HEC-TTPOLIECCOB
e b) Tonbko BbIOOpP TUIIOB JJAHHBIX
e B) Tonpko apXUTEKTypHBbIE pelIeHHs 0€3 ONTHMH3ALIH
Bomnpoc 11.5: [Ipo6iema ontuMu3aluy B HEHPOHHBIX CETAX (HEBBITYKJIasi ONTUMMU-
3aldsl) peraeTcs MmyTém:

e A) Hcnonb30BaHus CTOXaCTUYECKUX IpagueHTHBIX MeTo0B (SGD, Adam,
RMSprop) ¢ uHuIMaIn3auuen U peryJspu3auei Juist IoMcKa XOpOIIHX JIo-
KaJIbHBIX MUHIMYMOB

e b) ["apaHTpOBaHHOIO HAXOXKIACHMS IJ100ATLHOIO MUHUMYMaA
e B) Otkasa OT YUCIEHHBIX METO/OB B MOJIb3Y aHATUTHUECKOTO PELICHUS

6.2. Onucanue nokasarejei 1 KpUTEPUEB KOHTPOJIS YCIIeBAaeMOCTH,
ONMHCAHMeE KA OLeHHBAHUSA

B nepBoM 1 BTOpoM ceMecTpax JUIsl OLEHKU 3HAHWH, YMEHMIA, HaBBIKOB U (pop-
MUPOBAHUs KOMIIETEHITUH 0 JIUCHUTUTMHE MOXKET IPUMEHSTHCS 0aJ1/IbHO-PEeHTHHI0-
Basi CHCTEMa KOHTPOJISI M OLIEHKH YCIIEBAEMOCTH CTY/ICHTOB.
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B ocHoBy OanmnbHO-peiiTuHroBo# cuctemsl (bPC) nmonoxeHsl mMpuHIUIIBL, B COOT-
BETCTBUH C KOTOPHIMH (JOPMUPOBAHUE PEUTHHTA CTYJACHTA OCYIIECTBISIETCS B X0/
TEKYILEro KOHTPOJIS U IPOMEKYTOYHOM aTTeCTallui 3HAaHUU.

MaxkcumanbHOE KOTMYeCTBO 0AIIJIOB, KOTOPOE MOJKET HAOpaTh CTYACHT 32 paboTy
B cemectpe - 200 6autoB. M3 Hux 100 6amioB - Tekymas padora, 40 - npemMuaibHbie
Oarel (MOTYT OBITH HAYUCIICHBI 32 AKTUBHYIO paOOTy Ha 3aHATUSX, BBITIOJIHEHHUE J10-
IIOJIHUTEJIbHBIX 3aJIaHui, yJyacTHe B IPOPHIbHBIX MEepOINpusTHsiX), 60 0amioB - npo-
MexXyTo4yHas arrectanus. CTyJeHT AOMYCKAaeTCs K ¢laye IK3aMeHa IIPH JIOCTHKEHUU
peiitunra 60 6aios.

Ouenka 3HaHu# cTyaeHTa opMHUpyeTcs Kak cyMMa 0alioB 3a TEKYILyH padboTy
U IPOMEKYTOUHYIO aTTECTAIHIO.

Tekymas paboTa COCTOUT M3 BBINOJHEHUU M 3alIMT MPAKTHUECKHX padboT, mpo-
XO0KIEHUHU TECTOB, BHITIOJIHEHUH KEHCOB.

Tectnl (0-11 6amioB). Kaxaplil BHINMOJIHEHHBINA TECT OLIEHHBaeTCs B 1 Gasul.

3ammTa padot (0-55 6amnos). Kaxknas BeIOIHEHHAS U CJaHHAsE paboTa OleHUBA-
ercsa oT 0 10 5 6asnnos.

5 0aioB - CTaBUTCS NIPH HAIMYUU HE3HAYUTEIBHBIX HETOUHOCTEHN B OTBETE.

4 Gaina - Npu HAJTMYUU HErpyObIX OIMOOK B OTBETE, KOTOPHIE HE MIPUBEIIU K JIOK-
HBIM BBIBOJIaM U HEBEPHOMY IMMOHUMAHHUIO CYTH BOTIPOCA.

3 Gayuta - cyieslaHbl HEBEPHBIE BHIBOBI 110 IPUMEHSIEMBIM METO/AaM, IIPU 3TOM 00-
11ee MOHUMAaHUE ITPUMEHSAEMbBIX METOJIOB HE HCKaXKEHO.

(-2 Oanna - HapyIlIeHa JIOTHKA B TOHUMAHUHU ITPUMEHAEMBIX METOIOB.

Ycrablii onpoc (Tema 1) onieHuBaercst ot 0 10 5 6ayioB.

VY4yacTre B MHTEPAaKTUBHBIX 3aHATUSIX MOKET ObITh 3a4TEHO AKTUBHBIM CTYICHTAM
KaK yyacTue B OIIpoce I10 TeME, Ha KOTOPOM MPUMEHSUIMCh HHTEPAKTHUBHBIE TEXHOJIO-
TUH.

Ha sx3aMeHe CTyA€HT MOXET MOJYyYUTh MAaKCUMalbHOE KOJUYECTBO OaslioB
paBHoe 60. [{ajiee uToroBas oLEHKA ONPEACIISAETCS CIEAYIOIMM 00pa3oM.
IIpoMeKyTOUYHBIN KOHTPOJIb B IATOM CEMeECTpe — K3aMEH.

Tabuuua 7
Il kana
" IK3aMeH
oueHUBaHus (cpexHuid 0aJ1L1)

> 140 OtnuyHo
120-140 Xopoio

101-119 Y 10BIIETBOPUTETBLHO

0-100 HeynosnersopuresnsHo

[TonoKUTENBHBIMUA OLIEHKAMU, IIPU MOJYYEHUH KOTOPBIX JTUCLUILIMHA 3aCHU-
TBIBAETCS B KAQ4E€CTBE NMPOMJICHHOM, SIBISIOTCS OLEHKH «YIOBJIETBOPUTEIBHO», «XO-
POILIO» U KOTIUYHOY.

Ecnu nonyuena ouyenka «neyooeiemeopumenbHo» no OucyunauHe, To He0o-
X0JIMMO, T0CJIe KOHCYJIbTAllUM C MpernoaaBaresneM, B TeueHue 10 KaneHaapHbIX JTHEH
CJICJIYIOLEr0 CEMECTPa MOJArOTOBUTH OTBETHI Ha Psii BONPOCOB, MPELYCMOTPEHHBIX
IPOrpaMMoOi 00yUYEHUs1, U TIPEJICTABUTh PE3YIbTaThl 3TUX OTBETOB MPEMO/IaBATEIIO.

Kpurtepun oneHnBaHus pe3yibTaTOB 00y4eHHs
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Tabmuma 8

Ouenka

Kpurtepuu ouenuBanus

Bobicokuii ypoBeHb
«5»
(oTiMuHO)

OLCHKY «OTJIHYHO» 3aCIIYKHUBACT CTYICHT, OCBOMBILHH 3HaHHA, YMEC-
HUs, KOMIIETEHIIMH U TEOPETHYECKnii Marepuai 6e3 mpobenos; BbINOJI-
HUBIIHUI BCE 3a/1aHUsA, PEIYCMOTPEHHBIC YUeOHBIM IIAHOM Ha BBICO-
KOM KaQ4€CTBEHHOM YPOBHE; NMPAKTUYECKUE HABBIKK NTPO(HECCUOHAIIb-
HOT'O IIPUMEHEHHUS OCBOEHHBIX 3HAHUK C(HOPMUPOBAHDI.
KommnereHimu, 3akpeniéHnble 3a JUCUUIUIMHON, CpOPMUPOBAHBI Ha
YPOBHE — BBICOKHI.

Cpennuii ypoBeHb
«y»
(xoporo)

OILIEHKY «XOPOII0)» 3aCIYKUBACT CTY/ICHT, IPAKTHYECKU TOJIHOCTHIO
OCBOUBLIUIT 3HAHUS, YMEHHUSI, KOMIIETEHIIUH U TEOPETHYECKUH MaTe-
pua, yueOHble 3aJaHHsI HE OLlEHEHbI MAaKCHMaJIbHBIM YHCIIOM OalioB, B
OCHOBHOM C(pOPMHUPOBAT NMPAKTHYECKUE HABBIKH.

Komnerenuuu, 3akpennéHnsle 3a TUCUUIUTMHON, ChOPMHUPOBAHBI HA
YPOBHE — XOPOLINH (CpeaHuit).

[Toporossiii ypo-
BEHb «3» (yHoBiie-

OLICHKY «YAOBJIETBOPHTECJIbHO» 3aClIYXKHBACT CTYIACHT, YaCTHYHO C
npoﬁcnamn OCBOMBIITHIA 3HaHHsA, YMCHHA, KOMIICTCHIIHH H TCOPETHYC-
CKUH MaTepual, MHOTHE y‘lCGHBIC 3aJaHus mmbo He BBIITOJIHHUII, mbo
OHH OLCHECHbI YHCIIOM 0a/IoB OJIM3KHUM K MHHHMaJIIbHOMY, HEKOTOPbIC

TBOPHTEIBHO)
NPAaKTUYECKHE HABBIKU HE C(DOPMUPOBAHBDI.
KomMneTeHunu, 3akperui€éHHbIe 3a JUCHHUIITHHON, c()OpMUPOBAHbI HA
YPOBHE — JOCTATOYHBIH.
MuHUMalbHBIH | OLIEHKY «HEY/10BJIETBOPUTEIBHO» 3aCIyKUBACT CTYACHT, HE OCBOMBILINMN
YPOBEHbB «2» (He- | 3HAHHA, YMEHHUS, KOMIICTEHIIMM U TEOPETUYECKHM MaTepua, ydyeOHble
YJI0BJICTBOPH- 3aJlaHKsl HE BBITIOJIHMII, IPAKTUYECKHE HABBIKK HE chOPMUPOBAHBI.
TEJILHO) KomneTeHuumu, 3aKkperuiéHHbIC 3a TUCIUILIMHON, HE ChOPMHUPOBAHEL.

7. YueOHO-MeTOAHYeCKOe U HHPOpMAIIHOHHOE oDecrieyeHHe JUCHUIINHbI
7.1 OcHoBHas JuTEepaTypa
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[cauT]. URL:
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(https://www?2.isye.gatech.edu/~nemirovs/OPTIIILN2023Spring.pdf).

8. An Introduction to Algorithms for Nonlinear Optimization (Gould, Leytfer)
(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. Cniricok OecrulaTHBIX KYpCOB 1O onTUMH3aiuu. Awesome Optimization
Courses (GitHub) (https://github.com/ebrahimpichka/awesome-optimization).

13. Calculus and Optimization for Machine Learning (HUY B3, OpenEdu)
(https://openedu.ru/course/hse/calculus optimization ml/) - OTKpBITEIN Kypc MO aHa-
U3y U ONTHMH3ALHH.
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14. CoBpeMeHHbIE 4YHCIIEHHbIE MeToAbl ontumuszanuu (A. B. ['acHHKOB,
M®THN) (https://opt.mipt.ru/posobie.pdf).
15. Odunmaneheiii caitt Python. URL: https://www.python.org/.
16. OdunuanbHbiii calT TUCTpUOyTHBA A3BIKOB MporpammupoBanusi Python u
R Anaconda. URL: https://www.anaconda.com/.
17. Odunmanbusiii cait Pocctata. URL: https://rosstat.gov.ru/ .

9. [lepeyeHb MPOrpaMMHOro oboecnedyeHnst ¥ HHGOPMANMOHHBIX CIIPABOYHBIX

CHCTEM
Tabnuua 9
Hepeqeﬂb nporpaMMHoOro odecrneyeHus
Ne Ha“MeHOBaH“eV HaumenoBanue Tun Ton
pasaeiia yueOHoi ABTOp paspa-
n/n MpOrpaMmsl NpOrpaMMmsl
AHCHHILTHHBI 00TKH
Tema 1. «Bpenenue B KpoccrnnardopmeHHBIi
ONTUMH3ALHION. VS Code/LaTeX TCI;CT;:I):% é)fj;:sgp i
/Excel/Word/Ana |72 PPP /LppL, | 2025/2023
conda (i cBo- | CIPCRAT EH- Croso /2007/201
| : crema/ Penaktop anex- | Microsoft/Ana-
6omHO-pacrpo- ) 2 ¥ no3a-
tpoHHbIX Tadau/ Tek- |conda Inc. (nu
CTpaHsieMbIC aHa- . Hee
sor) cToBblii poreccop/ Cu- | opensource)
CTeMa YIpaBJICHHS Ta-
KETaMH U TUCTPUOYTHUB
Tema 2. KpoccnnatdopmenHsli
«be3ycnoBHas TEKCTOBBIH PEJIAKTOP
ONTHMHM3ALHA VS Code/LaTeX | s pa3paboTuuKOB Mi-
(OYHKIIMH OJTHOH /Excel/Word/Ana | /M3parenbckas cH- crosoft/LPPL/ 2025/2023
) NEPEMCHHOMNY. conda (umm cBo- | crema/ PegaxkTop anek- Microsoft/Ana- /2007/201
0oaHo-pacnpo- | TpoHHbiX Tadnun/ Tek- conda Inc. (wm 2 U no3-
CTpaHsieMble aHa- | CTOBBIN Tporeccop/ o ensou’rce) Hee
JIOTH) Cucrema ynpasieHus P
MaKeTaMH U JUCTpuOy-
THB
Tema 3. KpoccrurargopmeHHbIH
«be3ycnoBHas TEKCTOBBIH pelakTop
OTITHMHM3AIHS VS Code/LaTeX | mnsa pazpaboTunkoB Mi-
HKI[UH MHOTHX xcel/Word/Ana 3[IATeNbCKas CH-
y /Excel/Word/A M crosoft/LPPL/ 2025/2023
3 |TePeMEHHBIX. conda (wmm cBo- | cTrema/ Penakrop aek- Microsoft/Ana- /2007/201
0oHO-pacnipo- | TPOHHBIX TabmuLy Tek- conda Inc. (w1 2 ¥ no3a-
CTpaHsEMBIE aHa- | CTOBBIN Tporeccop/ o ensoﬁrce) Hee
JIOTH) Cucrema ynpaBiieHus P
HaKeTaMu U JTUCTpUOy-
THB
Tema 4. «Ycnoras | VS Code/LaTeX | KpocennardopmenHsiit Mi-
ONTUMU3ALIAA /Excel/Word/Ana | TEKCTOBBII pe1aKkTop crosoft/LPPL/ 2025/2023
4 (GyHKIHU MHOTHX conda (niH cBoO- JUIst pa3paboTYUKOB Microsoft/Ana- /2007/201
NEPEMEHHBIX». OomHO-pacnpo- /N3naTenbckas cu- conda Llnc (i 2 ¥ no31-
CTpaHsieMble aHa- | cteMa/ Peakrop anek- ' Hee
opensource)
JIOTH) TPOHHBIX TaOIULY
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TekcToBbIi Mponieccop/
Cucrema ynparieHus
nakeTaMu U JIMCTPUOY-
THB

Tema 5. «JIuneiiHoe

KpoccrimardopmeHHbIH

POrPaMMUPOBAHUEH TEKCTOBBIH peIaKTop
VS Code/LaTeX | nns pazpaboTuukoB Mi-
/Excel/Word/Ana /M3narenbckas cu- 2025/2023
crosoft/LPPL/
conda (wmm cBo- | cTrema/ PemakTop aek- . /2007/201
6o1HO-pacrnpo- oHHbIX Tabmuny Tek- Microsoft/Ana- | no3 -
ARO-pacTip P . H conda Inc. (vn 4
CTpaHsieMbIe aHa- | CTOBBIN Tporeccop/ Hee
. - opensource)
JIOTH) Cucrema yrpaBiieHUs
MaKeTaMu U TUCTpUOY-
THB
Tema 6. Kpoccnnardopmen-
«llenouncnennoe HbIH TEKCTOBBIN pe-
nporpamMmupoBanue | VS Code/LaTeX | maktop mis pa3pabot- Mi-
». /Excel/Word/An | guxoB /MU3natensckas | crosoft/LPPL/ | 2025/202
aconda (vm cuctema/ Penakrop Microsoft/An- | 3/2007/2
cBOOOIHO-pac- JIEKTPOHHBIX TA0IHII/ aconda Inc. 012 u
NpocTpaHsieMbie TeKcToBBII mporec- (unm open- Mo3Hee
aHAJIOTH) cop/ Cucrema ympas- source)
JICHUsI TAKETAMH 1
JUCTPUOYTUB
Tema 7. Kpoccrargopmen-
«MHnorokpurtepuab VS HBII TEKCTOBBIH pe-
Hasi ONTHMHA3ALNS U Code/LaTeX JTAKTOp TSt pa3padoT- Mi-
MPUHSTHE yukoB /M3pnatensckas | crosoft/LPPL/ | 2025/202
o /Excel/Word/An .
pereHui. aconda (s cucrema/ Penakrop Microsoft/An- | 3/2007/2
AJIEKTPOHHBIX TA0JIHIY/ aconda Inc. 012 nu
cB0OO[HO-pac- "
TexcToBbIit TpoIIEC- (unm open- Mo3/1Hee
NpOCTpaHsIeMbIe
cop/ Cucrema ympas- source)
aHajoru)
JICHUsI TAaKeTaMU U
TUCTpHOYTHB
Tema 8. Kpoccnmatdopmen-
«Bapuanmonnoe VS HbIH TEKCTOBBIHN pe-
HCUHUCIICHUEY. Code/LaTeX JAKTOp [UIst pa3padbor- Mi-
Excel/Word/Apn | THKOB /M3natensckas | crosoft/LPPL/ | 2025/202
cucrema/ Pemaktop Microsoft/An- | 3/2007/2
aconda (uiu
AJEKTPOHHBIX TaOIM1L/ aconda Inc. 012 un
cBOOOIHO-pac- .
TeKcToBbIi Iporec- (uu open- Mo3Hee
POCTPaHIEMbIC
cop/ Cucrema ympas- source)
aHaJlorn)
JICHUSI TAKETAMH 1
JUCTPUOYTUB
Tema 9. VS Kpoccrargopmen-
«/lnHamuyeckoe Code/LaTeX HBII TEKCTOBBII pe- Mi-
NPOTPAMMHPOBAHHE | o 1y 4/a | AAKTOp JUIA paspabot- | crosoft/LPPL/ | 2025/202
». yukoB /M3narensckas | Microsoft/An- | 3/2007/2
aconda (uiu
cucrema/ Penakrop aconda Inc. 012 u
cBOOOTHO-pac-
3JIEKTPOHHBIX TAOIUIY (unm open- no3/Hee
POCTPAHSIEMbIC .
TexcToBsIii Iporec- source)
aHaJIOTH)

cop/ Cucrema
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yIpaBJICHHsI TaKeTaMH
1 TUCTPUOYTHB
10 | Tema 10. Kpoccmnardopmen-
«IBOJIIOLIUOHHBIE VS HbIHA TEKCTOBBIN pe-
METO/IBI Code/LaTeX JaKkTop Ui pa3paboT- Mi-
ONTUMHU3ALMI. yukoB /U3marensckas | crosoft/LPPL/ | 2025/202
/Excel/Word/An )
cucrema/ Penakrop Microsoft/An- | 3/2007/2
aconda (uim _
IEKTPOHHBIX TAdIUIY aconda Inc. 012 u
CBOOOTHO-pac- .
TekcToBbIi mporiec- (unm open- no3/Hee
MPOCTPAHSIEMBIC
i cop/ Cucrema ympas- source)
aHaJioru)
JICHUsI TAKETAMH 1
JUCTPUOYTUB
11 | Tema 11. «OnTumu- Kpoccnnardopmen-
3auus B uHGopMma- Vs HBII TEKCTOBBIN pe-
LIHOHHBIX CUCTEMAaxX Code/LaTeX JaKTop Uit pazpabot- Mi-
u UN». /Excel/Word/An yukoB /M3pgarensckas | crosoft/LPPL/ | 2025/202
cuctema/ Pemakrop Microsoft/An- | 3/2007/2
aconda (unmu
AJIEKTPOHHBIX TaOIHUIY/ aconda Inc. 012 nu
cBOOOIHO-pac- "
TexcToBBIiT TpoOLIEC- (unm open- MO3IHES
NpoCTpaHseMble
cop/ Cucrema ynpasn- source)
aHAJIOTH)
JICHUsI TaKeTaMU 1
TUCTpHOYTHB

10. Onucanue MaTepuaJbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI 115l
OCYIIECTBJICHHS 00Pa30BaTEILHOr0 MPOIEcca Mo AUCHHUILIHHEe

Tabnuua 10

Caenenus 00 o0ecrne4eHHOCTH CMEeNHATH3HPOBAHHBIMH Ay AUTOPHUSIMH,
Ka0uHeTamu, JJadbopaTopusiMmu

HaumeHoBaHue cienMaabHBIX IOMe-

LeHUH U MOMeLeHHH 1151 CaMOoCTOsI-

TeJIbHOM padoTsl (Ne yuedHOro Kop-
nyca, Ne ay1uHTOpHH)

OCHAIEHHOCTh CHENHAIBLHBIX OMEIeHHH H
noMenieHH i 1J1sl CAMOCTOSTeIbHOH padoThl

1

2

yueoHas ayoumopus 0 NPOBeOeHUs. 3a-
HAMUU 1eKYUOHHO20 MUNA, y4eoHas
ayoumopusi 0Jisi HPO6edeHUs 3aHAMULL
CeMUHAPCKO20 Muna, y4ebnas ayoumo-
pus 01 RPOGedeHUs KYPCOBO2O NPOEK-
MupoBanUs (8bINOIHEHUSA KYPCOBLIX Pa-
bom), yuebnas ayoumopusi 011 2pynno-
8bIX U UHOUBUOYATLHBIX KOHCYIbMAYUL,
yueoHas ayoumopus 0 mexKywe2o Kom-
Mpos u NPOMEICYMOUHOU ammecma-
yuu (21 yueonwiii kopnyc, 102 ayo.)

KonuuecTtBo pabounx mect: 16

Bctpoennsie ceteBbie ananteps! (Intel 1219-V nin
Realtek

RTL8111H), unrepdeiic RJ-45, ckopocThb
10/100/1000

Mo6ut/c. Toukn noctyna: Ubiquiti UniFi AP AC
Pro,

cranpaptel IEEE 802.11a/b/g/n/ac, yactorsr 2.4
I'T (450

Mo6wut/c) u 5 I'T'n (1300 M6wuT/c), mogaepxka MU-
MIMO,

nuranue PoE.

CrpykrypHoe nojpasjeieHie: MHCTUTYT DKOHO-
MMKHM U ynpasieHus, Kadeapa Cratuctuxu u xu-
OepHETUKHU
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yueonas ayoumopus 0is NPOeeoeHUst 3a-
HAMUL 1eKYUOHHO20 muna, yueonas
ayoumopusi 0Jisi NpOGedeHUs 3aHAMULL
CeMUHapCKo20 muna, yuebHas ayoumo-
pus 015l npogeodetUsl KVpco8o2o npoeK-
MUPOBAHUsL (8bINOIHEHUA KYPCOBBIX Pa-
bom), yuebHas ayoumopus 01 2pynno-
8bIX U UHOUBUOYATLHBIX KOHCYIbMAYUL,
yueoHas ayoumopus 0isi meKywe20 Kom-
MpPOoA U RPOMENCYMOUHOU ammecma-
yuu (21 yueonwiii kopnyc, 106 ayo.)

Kopniye 2, Ayautopus 106

KonnuectBo pabounx mect: 16

Bcerpoennsie cereBbie anantepsl (Intel 1219-V
wiu Realtek

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

Mbout/c. Touku nocrymna: Ubiquiti UniFi AP AC
Pro,

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

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

nutanue PoE.

CrpykTypHOe nojpazaeneHue: MHCTHTYT DKOoHO-
MUKH H

yrpasienus, Kapenpa Cratuctuku u kubepHe-
THKH

yueoHan ayoumopusn 0 nNPoeeoeHUs 3a-
HAMUL CeMUHapcKo2o muna, y4eoHas
ayoumopust 0Jisi NpoGeodeHUsl KyPCoB8020
NPOEKMUPOBAHUS (GbINOIHEHUS KYPCO-
8blX pabom), yuedbnas ayoumopus o
2PYNNoGLIX U UHOUBUOVATLHBIX KOHCY b=
mayuti, yueoHas ayoumopus 0as mexy-
wjeeo KOHMPOAs U NPOMENCYMOYHOU am-
mecmayuu, nomeweHue 0Jisk Camocmosi-
menvHot pabomul (21l yueduwvlil Kopnyc,
302 ayo.)

Kopmyc 2, Ayantopus 302

KonunuectBo pabounx mect: 16

Bcerpoennsie cereBble anantepsl (Intel 1219-V
unu Realtek

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

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

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

Mout/c) u 5 I'Tu (1300 M6wuT/c), noaaepxka
MU-MIMO,

nutanue PoE.

CrpykrypHoe noapasaenenue: MacTuTyT DKOHO-
Muku yrpasienusi, Kabenpa CTaTucTUKU U K-
OCpHETUKH

yueoHas ayoumopusn 0 nPoeeoeHUs 3a-
HAMULL 1eKYUOHHO20 muna, yueonas
ayoumopusi 0Jisi HPO6edeHUs 3aHAMUL
CeMUHAPCKO20 Muna, y4ebnas ayoumo-
pus 01 NPOGedeHUsl KYPCOBO2O NPOEK-
MupoBanUs (8bINOIHEHUSA KYPCOBLIX Pa-
bom), yuebnas ayoumopusi 011 2pynno-
661X U UHOUBUOYATLHBIX KOHCYIbINAYUIL,
yueoHas ayoumopus 0 mexKywe2o Kom-
MPONA U NPOMENCYMOUHOU ammecma-
yuu (1t yuebnwiii kopnyc, 212 ayo.)

Kopnyc 1, Ayautopus 212

Konngecto pabounx mect: 24

Bcerpoennsie cereBbie anantepsl (Intel 1219-V
i Realtek

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

Mbout/c. Touku gocrymna: Ubiquiti UniFi AP AC
Pro,

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

Mout/c) u 5 I'T'u (1300 Mbut/c), noanepxka
MU-MIMO,

nutanue PoE.CtpykrypHoe nmoapasnencuue: Ka-
(empa

[Hudposas xadenpa

yuebnas ayoumopus 0st NPOBEOeHUs. 3a-
HAMULL TeKYUOHHO20 Muna, yueonas
ayoumopusi 0Jisi NpoeedeHUs: 3aHAMUL
CeMUHAPCKO20 mund, yuebHas

Kopniye 1, Ayautopus 214

KonuuecTBo pabounx mect: 24

Bcerpoennsie cereBbie ananteps! (Intel 1219-V
umu Realtek
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ayoumopust 015 npoeedeHus Kypcosoco RTLS8111H), unrepdeiic RJ-45, ckopocTs
NPOEKMUPOBAHUA (6bINOIHEHUS KYPCO- 10/100/1000
8bIX pabom), yueoHas ayoumopus oas Mout/c. Touku nocrymna: Ubiquiti UniFi AP AC
2PYNNOBBIX U UHOUBUOVATbHBIX KOHCYlb- Pro,
mayuil, yueonas ayoumopus OJist mexy- cranaaptel IEEE 802.11a/b/g/n/ac, yactors! 2.4
we2o KoHmpoaa u npomedxcymounon am- | I'l'u (450
mecmayuu (1u yuebuwiii kopnyc, 214 Mout/c) u 5 I'T'y (1300 Mbwut/c), noanepxka
ayo.) MU-MIMO,
nuranue PoE.CtpykTypHoe nojpasaenenue: Ka-
(empa
[Hudposas xadenpa
[lenmpanvuasa nayunas bubauomexa YuransHbie 3a1bl OUOIUOTEKH
umenu H.U. Kenesnoesa
Cmyoenueckoe obwexcumue KomHara a7 caMOmmoAroTOBKH

11. MeToauueckue PEKOMECHIAIHHA CTYACHTAM 110 OCBOCHHK JHCHHILIHHbI

[Ipuctynas kK u3yuyeHUIO0 AUCUUIIUHBI «MeTOoabl ONTUMU3ALUWY, CTYICHTbI
JIOJKHBI 03HAKOMHTECS ¢ Y4eOHOM ITporpaMMoi, yaeOHOM, HaydHOH U METOIHYECKOM
nurepatypoi, umeromieiica B oudnuorexke PIAY-MCXA um. K.A. Tumupssesa, no-
JYy4UTh B OMOIMOTEKE PEeKOMEH/I0BaHHbIE YUYEOHUKN M y4eOHO-METOAMYECKHUE 1OCO-
Ousi, 3aBECTU HOBYIO TETPA/lb /11 pabOTHI C IEPBOUCTOYHUKAMMU.

B xo/ze 3aHATHII BECTH KOHCIEKTUpOBaHKHE ydeOHoro Marepuana. Oopamarhb
BHUMAaHUE HA KaTeropuu, (GOpMyJIHUPOBKH, PACKPBHIBAIOIIME COJECPKAHUE TEX WIIU
UHBIX SIBJICHHI U [POLECCOB, HAYYHbIC BbIBOJbI U MIPAKTUUECCKUE PEKOMEHALUU. 3a-
JlaBaTh IPENOJIABATENII0 YTOUHSIOIINE BOMPOCHI C LEIbK YSICHEHUS T€OPETUYECKUX
MOJIOKEHUM, pa3pelICHUs CIIOPHBIX CUTYaLIU.

B Xxoxe nmoaroToBKM K MPAaKTUYECKHUM 3aHATHUSIM U3Y4YUTh OCHOBHYIO JIMTEpa-
TYPY, O3HAKOMHUTBCS C JOMOJHUTEIILHON JIMTEPATYPOIl B COOTBETCTBUM C I1OCTABJICH-
HOM 3asayeit. [Ipu 3TOM ydecTh peKOMEHAAIMH TTperoiaBaTelis U TpeboBaHus yueo-
HOM nporpammbl. Heobxoanmo nqopadaTeiBaTh CBOM KOHCIIEKT, Jie/iasi B HEM COOTBET-
CTBYIOILIME 3alIUCH M3 JIMTEPATYpPhbl, PEKOMEHIOBAHHON MpeEnojaBaTeieM U Ipeay-
CMOTPEHHOM y4eOHOI TPOrpaMMON.

IIpy moaAroToBKE K 3K3aMEHY (B KOHIIE CEMECTPA) IIOBTOPSTH POM/ICHHBIN Ma-
Tepuall B CTPOrOM COOTBETCTBUHU C yueOHOM nporpaMmmoit. Mcnonib30BaTh KOHCIIEKTHI
U JINTEPATypy, PEKOMEHI0BaHHYIO MpernoaasareiaemM. OOpaTuth 0c000€ BHUMaHUE Ha
TeMbl Y4YEOHBIX 3aHSITHH, MPOIMYHICHHBIX CTYJECHTOM II0 pa3HbIM mpuuuHaMm. [Ipu
HEO0OXO0IMMOCTH 00OPATUTHCS 3a KOHCYJIbTALMEH U METOAUYCCKOM ITOMOIIBIO K IIPEro-
JIaBaTEJIIo.

Buabl u ¢gopmbl 0TpadOTKH NPONYLIEHHbIX 3AHATHH

CTyIeHT, IpOMyCTUBIIUI 3aHATHS, 00s3aH BBIMOJIHUTD U 3aIIUTUTH MPAKTHYE-
CKHe paboThl IO TeME NMPOMYILIEHHBIX 3aHATUIA. B pamkax 4acoB KOHCYJIbTalUN CTY-
JEHT MOXET CJIaTh U 3aIUTUTh MPAKTUISCKUE PAOOTHI.
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12. MeToau4ecKkne peKOMEeHIALHH MPENnoJaBaTeJasiM 110 OPraHU3aluu 00y4eHus
Mo AUCLHHILIHHE

Kypc «MeTtoibl onTuMu3anum» 10HKEeH 1aBaTh He a0CTpakTHO-(OpMaJbHEIE, a
NpUKIIaJHbIe 3HaHUs. JlaHHas 1esib MOKET ObITh peasiM30BaHa TOJILKO MPU YCIOBUH
coOIoicHUs B YYEOHBIX TUIAHAX MPEEMCTBEHHOCTH Y4YEOHBIX NUCHUIUIMH. ba3zoBbie
3HaHUSA U1 u3yyeHus: «MeTobl ONTUMHU3ALMKY Tat0T TAaKUE TUCLUIUIMHBL, Kak «JIu-
HelHas anredpa», «Martematudyeckuil aHanus3y», « Teopust BeposTHOCTE», «MaTema-
TUYECKasl CTaTHUCTHKA», «JluckperHas marematuka». M3yuyeHne OCHOBHBIX TeM JaH-
HOW JUCLMILINHBI IO3BOJIUT CTYAEHTaM C(hOPMHUPOBATh MPEACTABIECHUE O NPEIMETE
«MeToabl ONITUMH3ALIMIY, TIOTYYUTh NPAKTHUYECKUE HABBIKU PEILICHUS] OCHOBHBIX OI1-
THUMM3ALMOHHBIX 33/1a4 U HEOOXO0IMMBbIE 3HAHUS JUIS TTOCJIEIYIOLIETO MPOpheCCHOHAb-
HOT'O pa3BUTHUA B 3TOM 00JIacTH.

CTyZIeHT MOXKET MOArOTOBUTH JIOKJIA/l IO TEME, NPEACTABIISAIOIICH €ro HayYHbIH
UHTEPEC, IPEACTABUTE PE3YJIBTATHI B BUIE IIPEe3eHTaIuu. B ciryyae Hajiexamero Ka-
4yecTBa, ero pabora MOXKeT ObITh 3aciylllaHa Ha HAYYHOM KpYKKe Kadeapbl MU Ha
CTyJEeHUYECKO Hay4HOU KOoH(pepeHuu. [1o pemennto kadenpsl, CTy1€HThI, 3aHABIINE
NPU30BbIE MECTA Ha HAYYHBIX CTYJEHYECKMX KOHPEPEHLUsAX, MOTYT OCBOOOKIAATHCS
OT CJIa4y¥ PK3aMEHa M0 ATOW JUCLUILINHE.

[IpenogaBarenb HOMKEH yKa3blBaTh, B KAKOW MOCJIEA0BATEIBHOCTH CIEAYET
U3y4yaTh MaTepuall JUCIUILUIMHBI, 00pamiaTh BHUMAaHUE HA OCOOCHHOCTH U3y4YEHUS OT-
JIETIbHBIX TE€M W pa3/ielioB, MOMOrath OTOMpaTh Haubosee BaKHbIE U HEOOXOIUMbIE
CBEJICHMS U3 y4eOHBIX IOCOOMI, a TaKKe 1aBaTh OOBSICHEHUS BOIIPOCAM MPOrPaMMBbI
Kypca, KOTOpble 00BIMHO BBI3BIBAIOT 3aTpyaHeHUd. [Ipu 3TOM mpenoaaBarento HEOO-
XOJIMMO YYUTBIBAThH CJIEAYIOIINE MOMEHTHI:

1. He cneayer neperpyarb CTyICHTOB TBOPUECKUMHU 3aJaHUSIMU.
2. YepenoBarb TBOPUYECKYIO padOTy Ha 3aHATHUSAX C 3aJJaHUSIMU BO BHEAYIUTOPHOE

BpeMs.

3. JlaBaTh CTyJI€HTAM YETKUI MHCTPYKTAXK 110 BHITIOJIHEHUIO CAMOCTOSATEJILHBIX 3a-

JTAHUM: LIeJb 3a/1aHUs; YCJIOBHUSI BBIMOJIHEHUS; 00BEM; CPOKHU; TPEOOBaHMS K

0 OpMIICHHUIO.

4. OcymecTBIATh TEKYIUN YYET U KOHTPOJIb 32 CAMOCTOSATENbHON pabOTOM.
. JaBatb oneHky u 0000LIATh YPOBEHb YCBOCHHUS HABBIKOB CAMOCTOSITEILHOM,
TBOPYECKOM padOTBHI.

W

I[Iporpammy pa3zpadorasi(u):

Kanuteun B.A., kana. ¢.-M. HayK, AOLEHT &
(moanuce)
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PELLEH3US
Ha padouyo nporpammy aucuuiinubl 51.0.16 Meroanl ontumusanuu OITOIT BO no
nanpasjenuio 09.03.02 HudopmannoHHble CHCTEMbI H TEXHOJOTHH, HANIPaBJIeHHOCTH «CH-
CTeMHasl AaHAJMTHKA U pa3padoTKa NporpaMMHOro odecrieueHusn», «Dyicrexk pazpadorka»
(kxBajuUKAIMA BBINTYCKHHKA — 0aKaIaBp)

Nuo3zemuesbiM Aliekceem MBanoBuyeMm, jiolieHTOM Kadeapbl BbICHIEH MaTEeMaTUKU, KaH/U-
natom (pU3MKO-MaTeMaTHYECKUX HayK (Jlajee 1Mo TEKCTY PELEH3EHT), MPOBEACHO PelleH3UPOBAHUE
paboueit mporpaMmbl aAucHUIUIHHB «MeToaer ontuMusanuny OTTOIT BO no nanpasnenuto 09.03.02
NudopmaninoHHbIE CHCTEMBI U TEXHOJIOTHH, HAITPABJIEHHOCTh « CUCTEMHAs aHAJIMTUKA M pa3padoTka
nporpamMmmHoro obecrnedenus», «Pysictek pazpadorka» (bakanaspuar) pazpadoranuoit B PI'BOY
BO «Poccuiickuii rocynapcteeHHbiid arpapHsiii yausepcuteT — MCXA umenn K.A. Tumupssesa»,
Ha Kadeape CTaTUCTUKU M KuOepHeTHKH (paspadborunk — Kamuteua Bragumup AHatonbeBud, J10-
LEHT Ka(eapbl CTAaTUCTUKU U KUOSPHETHKN).

PaccMmoTpeB npecTaBieHHbIe HA PELIEH3UPOBAHUE MATEPHAIIBI, PELICH3EHT IPUILLIEI K CIey-
IOLLUM BBIBOJAM:

1. IlpeapaBnenHas pabouas mporpaMMa JUCHMIIUHBI «MeToabl ONTHMHU3ALANY (Janee Imo
tekcty [lporpamma) coomeemcmeyem tpedoBanusym ®@I'OC BO no nanpasnenuto 09.03.02 Undop-
MalUOHHBIE CUCTEMbI U TexHosnoruu. [Iporpamma codeporcum Bce OCHOBHBIE pa3lielibl, coomeen-
cmevem TpeOOBaHUAM K HOPMATHBHO-METOJUYECKUM JIOKYMEHTAM.

2. IlpencraBnenHas B [Iporpamme akmyansnocmey ydeOHON AMCHUIUIMHBI B paMKaX peaju-
sauuu OI1OIT BO we nodaexxcum comuenuro — qUCUIIIIMHA OTHOCUTCA K JUCHUTUTHHAM 00s13aTeNb-
Hoit yactu — b1.0.

3. Ilpexacrasnennubie B IIporpamme uenu NUCUMIUIMHBI coomeemcmeyiom TpeOOBAHUSAM
®I'OC BO nanpapnenus 09.03.02 MHpOpMaLIMOHHBIE CHCTEMBI U TEXHOJIOTHH.

4. B cootBetctBuH ¢ [Iporpammoii 3a THCHUIITHHON «MeTOAb! ONTHMH3AIIMHY 3aKPEIUICHbI
2 komnemenyuu (6 unouxamopos). JlucuumimHa «MeToabl ONTUMM3ALIMKY» M MIPE/ICTABICHHAS
[Tporpamma cnocobna pearuzosams WX B 00BbABICHHBIX TPEOOBaAHHUAX.

Pezynomameal 0dyuenusn, npeacTapicHubpie B [IporpamMmme B KaTeropusx 3HaTh, yMETh, Bia-
NeTh coomeemcmeyom CrenupuKe U COACPKAHUI JUCLUHUIUIMHBI U 0eMOHCIMPUPYIOM 803MOiC-
HOCHIb TI0yYEHUS 3asiBJICHHBIX PE3yJIbTATOB.

5. O0was TpyA0EMKOCTh JUCHUILIUHLI «MeTo/bl oNTUMHU3ALMK» cOoCTaBiseT 4 3a4€THBIC
enununnsl (144 gaca).

6. Wnudopmarnus 0 B3aUMOCBSI3U U3yYacMbIX JUCIHUIUINH U BOIPOCAM HCKITIOUEHHUsS 1y0iin-
pOBaHUS B COAEPKAHUM JUCLUIUTUH coomeemcmeayem AeucTBuTensHocTH. Jucnunnuna «Meroasl
ONTUMM3ALMKY B3auMocBiA3aHa ¢ ApyruMu aucuurmuimHamMu OITOIT BO u YyeOnoro rmiana mo
Hanpasnenuio 09.03.02 Hngopmayuonmsie cucmemst u mexnoso2uu 1 BO3MOKHOCTb IyOIHpOBaHHA
B COJICP/KaHUHU OTCYTCTBYET.

7. llpeacraBnenHas [Iporpamma mpeanosiaraer UCHoJIb30BaHUE COBPEMEHHBIX 00Opa3oBa-
TEJIbHBIX TEXHOJIOTHH, KCIIOIb3YEMbIE TIPU peau3aluy pa3InyHbIX BHI0B y4eOHOi paboThl. DopMbl
00pa3oBaTeabHBIX TEXHOJIOTHI coomeemcmesyiom cnenu(uke IUCIUTUIHHBL.

8. Ilporpamma qucuMmarHbl «MeToapl ONTHMH3ALMNY TPEANONaraeT MPOBEACHHE 3aHATHIH
B UHTEPAKTUBHOU (hopme.

9. Buabl, cogepkaHue U TPYAOEMKOCTb CaMOCTOATEIbHON pabOThl CTYJEHTOB, MPEACTaB-
nennsle B [Iporpamme, coomeemcmeyiom TpeOOBaHUAM K MOJTOTOBKE BBIMTYCKHHUKOB, COJEpIKa-
mumcst Bo ®I'OC BO nanpaenenus 09.03.02 MupopmanimoHHBIE CHCTEMBI U TEXHOJIOTHH.

10. ITpeacraBnennsbie u onucanueie B [Iporpamme opmbl mexyugeii onieHkr 3HaHUM (YCTHBIN
OIpOC, 3allUTA IIPAKTUYECKUX PaboT), coomeemcmeyiom cnelupuKe TUCHUILIMHLI U TPEOOBAHUAM
K BBIITYCKHHKaM.

dopma MpOMEKYTOUHOTO KOHTPOJIA 3HAHHUH CTYACHTOB, MpeaycMoTpeHHas [Iporpammoii,
ocylIecTBiseTcs B (hopMe IK3aMEeHa B IIATOM CEMECTPE, YTO COOMEencmayem CTaTyCy TUCIUILUIUHBI,
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KaK JUCHUIUIMHBI 00s3aTenbHON yacTu — b1.0 ®I'OC BO nanpaenenus 09.03.02.Mudopmanmon-
HBIE CUCTEMbI M TEXHOJIOTHH.

11. ®opmbl OLIEHKH 3HAHMM, NIpecTaBieHHbie B [Iporpamme, coomsememesyrom crienuduke
JTUCIUIUTHHBI U TpeOOBAHHUSIM K BBIITYCKHHKAM.

12. VYuebHo-meToanyeckoe oOecrevyeHne AUCIMIUINHBI MPEICTaBICHO: OCHOBHOM JINTE-
paTypoi — 5 UCTOYHUKOB (0a30BbIe yUeOHUKH ), JOTIOJIHUTEILHOM JIUTEpAaTypOoi — 13 HAaMMEeHOBaHUA,
HNurepuer-pecypebl — 17 ucTouHMKOB U coomeemcmeyem TtpedoBanusiM GI'OC BO nanpasienus
09.03.02 Hnghopmayuonnvie cucmemvt u mexnoio2uu.

13. MaTepHanbHO-TEXHHUUYECKOE 00ecreYeHne AUCIUIIIINHBI COOTBETCTBYET CreIM(HKE TuC-
IUIUIAHBL «MeTOo/1bl ONITUMHU3ALIUKU» U 00eCIIeYrBAET UCTIOJIb30BAHUE COBPEMEHHBIX 00pa30BaTeb-
HBIX, B TOM YHCJI€ UHTEPAKTUBHBIX METO0B 00YYEHHMS.

14. MeToauveckre peKOMEHAAIMH CTYIeHTaM U METOJMYeCKre peKOMEHAAllUU MpernoaBa-
TEJIAM TI0 OpraHu3alnuy 00YUYCHHS MO JUCIUIUIMHE JTAl0T MPEACTaBICHNE O cielu(uke 0OydeHHs o
JucHuIuinHe «MeTo/1bl ONTUMU3ALNIY.

OBUIME BbIBO/bI

Ha ocHOBaHMHU NPOBEACHHOTO PELIEH3UPOBAHMS MOKHO ClIeNaTh 3aKJIIOUEHUE, YTO XapaKTep,
CTPYKTYypa U cofiepkanue pabouei mporpaMMbl JTUCHUTUTHHBL «MeToael onTumuzanuny OITOIT BO
no HanpasieHuto 09.03.02 MapopmannoHHble CHCTEMBI U TEXHOIOTHH, HANPaBIeHHOCTH «CHCTEM-
Has aHAJIUTHKA U pa3padoTka nmporpaMMHoro odecrnedeHus», «Pymicrek pazpador-ka» (kBaaudu-

Kallks BBITYCKHHKA — Oakanasp), paspaboTanHas KanuTBuHBIM BiaguMupoM AHATOJIbEBHYEM, JI0-
LEHTOM, KaHAHIaTOM (PU3UKO-MAaTEMaTHYECKHX HayK, cooTBeTCcTBYET TpeboBanusm ®I'OC BO, co-
BpPEMEHHBIM TPEOOBAHHAM YIKOHOMUKH, PHIHKA TPY1a U ITO3BOJIUT NPH €€ pealiu3aluu yCrenHo ooec-
neyuTh (POPMUPOBAHHE 3asBICHHBIX KOMITETEHIIHIHA.

Peuiensent:
NuozemueB Asiekceid UBanosu4, Ao1eHT Kadeapbl BbICHIEH MaTEMAaTHKH, KaHUIaT (U3UKO-
MaTEeMaTHYECKHX HayK

/

- «26» asrycra 2025 1.
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