JOKYMEHT NOAMUCAH
QNEKTPOHHOW NOANUCHLIO

-
u E H T pAn b H bl M Ceptudpukat: 025053D20009B2A5B043583E315FEF31AD
yH M B E Pc M T ET Bnapeneu: Meawwkesuy EBreHuii Bacunbesuy

[OevictButeneH: ¢ 14.10.2024 po 14.01.2026

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET
«Q7» mapta 2024 1.

[Tporokom Nel

Pabouasi nporpamMma quCHUIIMHBI (MOZLYJI51)
«MeToabl JUCKPETHOMH ONTUMHU3AIUID)

Hanpasiaenue noaroroBku: 02.03.01 Mamemamuka u komnviomepHvle HAYKU

Hanpagsiennocts (mpo¢uiib) NoAroToBKu: Paspabomxa

KBanudukanus (crenenn) BbINYCKHUKA: O0aKaniasp

®opma 00yueHMs: ouHas

Cpok ocBoeHHs IPOrpaMMbl: 4 200a

Ion nadopa: 2024

MockBa
2024

ONEeKTPOHHBIA JOKYMEHT



Conep:xkanue

1. Kparkasi XapaKTepuCcTHKA TUCHUTIIHHBI (MOYJIS) ....ooovviiiiinirieieinriesieesreesressneesnessneenneens 3
2. IlepeyeHb MIAHUPYEMBIX PE3YJIBTATOB OOYUEHMSI .......vvevvvreiireeiiieeaineessressiressseessseesssnes 4
3. TEeMATHUECKMI IIAH ......ooiviiiiiiiiieiii et estee st e e et et et et e sse e n e e s b e e e sn e e sme e e reeareeanneenneeenns 6
4. Conep:kaHue TUCHUIITIHMHBI (MOLYIISA) ....vvviiiiieiinieiietasteeesteeesabeeessbeesssseesasseesssseesasseesnneesnnnas 7
5. YYEOHO-METOTMUYECCKOE OOCCIICUECHIIC .......vvvunneeeeereeetstassesesssesssssasssssssssesssttereeeseesrsnanrrreeeses 8
6. MaTepHaIbHO-TEXHUYECKOE ODCCTICUCHHIE ........veeevreeiirieaireessireesssreessseeesseessseessseessseesssnes 8
7. MeTOAUYECKUE U OLEHOUYHBIE MATEPHAIIB .......ceveiieiatieiiteasieeaieeesteessreesseesseesseeaseessneeseeses 10

ONEeKTPOHHBIA JOKYMEHT



1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOIYJINA)

Pabouas mnporpamma aucuumiauHbel (Moaynst) «MeToabl AMCKPETHOM ONTHUMM3ALMM)
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakamaBpuar 1o crneuuanbHoctd 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HAYKH, Tpo¢puib PazpaboTka, yrBep kIeHHbII Iprka3oM MuHHCTEpCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roaa.

N3yuenune aucuuiuivHbel (Moayins) «MeTonbl JUCKPETHOW ONTHMM3ALUN» IO3BOJISET
CTYACHTaM IIUPOKO TNPUMEHSATH IOJyYCHHbIE 3HAHWS B PA3IMYHBIX OOJACTAX, TAKUX Kak
9KOHOMHKA, MH)KEHEpUs M MHPOPMATUKA, YTO MO3BOJISIET 3(PPEKTUBHO pelaTh MPAKTUYECKHE
3agaun. Kpome Toro, 3HaHUE 3TUX METOJIOB CIIOCOOCTBYET PA3BUTHIO AHATUTHYECKOTO MBIIIICHHS
Y HAaBBIKOB PEILIEHHs] KOMIUIEKCHBIX POOJIEM.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl
Hacrosimas nuciumiuHa (MOAyIb) BKIIOUSHA B Y4€OHBIH IJ1aH 10 IPOrpaMMe MOrOTOBKH
OakanaBpuata mo Hanpapienuio 02.03.01 MartemaTuka ¥ KOMIBIOTEpHBIE HayKd, TpOodHIIb
Pa3pabotka u BxonuT B 00s13arenbHy0 yacTh biioka 1 kak AMCHUITIMHA 110 BBIOOPY.
Jucnunimza (MOAynb) U3ydaercs Ha 2 Kypce B 4 cemectpe.

Henb wu3yyeHust AUCHUILIMHBI (MOAYJISA): 3aKIIOYAaCTCs B OCBOCHUU CTYIECHTAMH
OCHOBHBIX TEXHUK 1 QJITOPUTMOB, TIO3BOJIAIOIIMX HAXOAUTH ONITUMAJIbHBIE PEIICHUS B Pa3IMYHBIX
3a/1a4ax, CBSI3aHHBIX C MAaKCUMU3ALMEN WK MUHUMHU3aLUUeN QyHKIHM.

3agaum M3y4eHMs AUCUMILIMHBI (MOMYJIs1) HANpaBJeHbl HA (OPMUPOBAHUE Y CTYJICHTOB
CJIEIYIOIIMX 3HAHU, YMEHUN U HABBIKOB:

— 3HaHUE MAaTPUYHO-BEKTOpPHOE JU(P(PEpeHLUPOBAHUE, BBIIYKIbIE MHOXKECTBA,
BBINTYKJIbIE )YHKIIUH, CyOTPaHeHT, CONPsDKEHHBIE (YHKIINH, IBOHCTBEHHOCTS, yCinoBus Kapyia-
Kyna-Takkepa;

— (opMupoBaHHe yMEHUS BBIYUCIATH 0OpAaTHOE paclpoCTpaHEHHE OIIUOKH, ONIpeIeNiTh
3aJjaHa JM 33/1a4a Ha BBITYKJIOM MHOXKECTBE, ONPENENIATh CBOWCTBA (hYHKIMOHAIA, 0000IIaTh
I'PaJAMEHT BBINYKIBIX (QYHKIMI Ha Hernaakue QyHKIMUU, CTPOUTH JBOMCTBEHHBIE 33/]auH, a TAKKE
CTPOUTH JIBOWCTBEHHBIE 3a/1a4H Yepe3 CONpsKEeHHbIE (PYHKINU, aHATUTUYECKH UCKaTh MUHUMYM
(GyHKLIMOHAJA C OTpaHUYEHUSIMH;

— (opMupoBaHue 3HAHUH O YMCIEHHBIX METO/aX ONTHUMM3ALUHU, U3yYeHHUE Pa3IUYHbIX
METO/JOB YHCJICHHOM ONTUMH3alMM W H3YyYEHHE HX CXOAWMOCTH, W3YyYECHHE BIIMSIHUSA
TUIIEPIIaPAMETPOB HA METOJBI;

— (opMupoBaHue yMeHMs NPOBOAUTH AKCHEPUMEHTHI, MOJOMpaTh TUIepHapamerpsl B
METOJ1aX, UCKaTh MUHUMYM (YHKIIMOHAJIa HAa HETIPEPHIBHOM MHOKECTBE.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIIM T pe3yJbTaTOB 00y4eHHsI M0
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
UCTIOJIb30BaTh TEOPHH B 00JIACTH
(byHaaMeHTaIbHbIC 3HAHHS B MaTeMaTHYEeCKOTO aHAIN3a U
00JacTH MaTEMaTUYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHalm3a, KOMILIEKCHOTO U TIOJTXOJTbI, KCTIONIb3yeMbIC B
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOphl, aHATUTUICCKOH MaTEeMaTHKH
reomeTrpud, 1uddepeHnmraTbHON OIIK-1.2. YMeeT npuUMeHSITh
TEOMETPHH U TOTOJIOTHH, MaTeMaTHYECKHE METOIbI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MPOIIECCOB, YUCICHHBIX METOJIOB, npoheCcCHOHATBHON
TEOPETUICCKON MEXaHUKH B JIeSITeTIbHOCTH
npoheCCUOHATBHOMN
JICSATEIIbHOCTH
OIIK-2. CriocoOeH MpOBOAMTH MO OIlK-2.1. 3HaeT OCHOBHBIE METOIBI U
HAYYHBIM PYKOBOJICTBOM MOJIXOJTbI K TIPOBEIICHHIO
UCCIIeIOBAHNE Ha OCHOBE WCCIICIOBAaHUMN B 00JIaCTH
CYIIECTBYIOIINX METOJIOB B pa3paboTKH; HAyYHbBIC U
KOHKpPETHOH 00macTu STHYECKHE CTAHAAPTHI,
poheCCHOHATBHOMN MPUMEHSEMBIC B
JIESATEIIbHOCTH HCCJICIOBATEIbCKOM MTPAKTHUKE
OIIK-2.2. Ymeer popMyTupoBaTh
HCCIIEIOBATENBCKUE BOMIPOCHI U
TUIIOTE3bI HA OCHOBE
CYUIECTBYIOIIUX 3HAHUM;
aHAITU3UPOBATH U
HWHTEPIPETUPOBATH JIAHHBIC,
MOJTyYeHHBIE B XOJIC
WCCIICIOBAHUS
OIIK-5. Crioco0eH MOHNMATh TIPUHITUTIBI OIIK-5.1. 3HaeTe TeXHOJIOTHH,
paboThI COBpEMEHHBIX HEOOXOIUMBIE JIJIS IIPUKIIATHOTO
WHGOPMAITMOHHBIX TEXHOJIOTHH U MIPOrpaMMHUPOBAHUS, BKIIHOYAs
WCTIOJIb30BATh UX JIJISl PEIICHUS COBpEMEHHbBIE (PYHKIIMOHATILHBIC
3aja4 Mpo)eCCUOHANTBHON SI3BIKH [TPOTPaMMHUPOBaHUS, a
JIEATSIIbHOCTH TaK)K€ OCHOBHBIE TIPUHITUIIBI K
MOHSTHUS, TIPUMEHSIEMBIMU TIPU
WCTIOJIb30BaHUH KOMITBIOTEPHBIX
cerel
OIIK-5.2. YMeer monbp30BaThCS
TEXHOJIOTHSIMH TTPHUKIIATHOTO
MIPOrpaMMHUPOBAHUS, BKIIHOYAs
Cpelibl BHICOKOYPOBHEBOTO
MPOrPaMMHUPOBAHUS
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OIIK-5.3.

Nwmeet mpakTUyecKuid OMBIT
KCIIOJIL30BaHUS TEXHOIOTHH
MPUKIATHOTO MPOTPaMMUPOBAHUS
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jlekuun CemuHapsbl Camocrosre KOHTPOJIbL
(npakTHYecKue Konrpoar Jbuat yCIeBaeMoCTH)
padora
3aHATHS)

1 Bsenenne. NP-monssre 2 2 8 Jomariame
3aja4y, 3aja4a 3aJaHus
MIOKPBITHS Ksus
MHOXECTBaMH

2 3anmada 00 yrmakoBKke B 2 2 8 Jlomarinue
KOHTEHHEPHI. 3aJaHus,
[Tpubnmxénnbie KOHTPOJIbHAs
AITOPHUTMEI pabora

3 3amaya o0 proK3aKe u 2 2 8 Jomaraue
MPUOITKEHUS 3aJIaHus

Ksu3z

4 JIuneitnoe 2 2 8 JloMarHue

MPOTrpaMMHUPOBAHHE 3aJjaHu,
KOHTPOJIbHAS
pabora

5 Llenouucnennoe u 2 2 8 JloMarHaue
CMEIIaHHO- 3aJaHHs
LIEJIOYUCIIEHHOE Ksus
MPOrpaMMHUPOBAHHE

6 MerToj1 BeTBEH U 2 2 8 JloMarHaue
IpaHuI 3aJaHHs

Ksu3z

7 Merton oTceucHuii [ 2 2 8 JloMarrHaue
3aaHus
Ksu3

8 MeTtox orceuenuii 11 2 2 8 JloMarraue
3ajaHus
Ksuz

9 [IpsiMo-nBOHICTBEHHEIE 2 2 8 Jomarnrane
METObI M KpaTJaniinme 3ajaHus
IyTH Ksu3

10 | B3BernieHHbIC 2 2 8 Jomarnrane
MapoCOYCTaHUs 1 3aJaHHs
MUK KBu3
MUHHUMAJILHON
CTOUMOCTH

11 | XopaanbHble U 2 2 8 Jomamraue
COBEpIIICHHBIC TpadBbl. 3a/jaHus
Packpacka rpagos I

12 | Packpacka rpados IL. 2 2 8 Jomamraue
Clique u Stable Set 3aJlaHusl

13 | Ilonyonpexnenéunsie 2 2 8 Jomamrxue
penakcaiun 3aJJaHHs

14 | Ksappatnunsie 2 2 10 Jomamraue
OWHapHbBIE 33191 3aJlaHus

Ksus

15 | IIporpammupoBaHue B 2 2 10 Jomarnane
OTrpaHHYCHUSIX U 3aJJaHHs
METa’BPUCTUKH
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| 3auem ¢ OUeHKOl 6
Hmozo: 30 30 6 124
O6vem oucyununvt (Mooys) 190
(6 ax. u.)
Oobvem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4, CopeprxaHue TMCUUILTHHBI (MOTYJIs1)
Nen/mm HaumeHnoBaHue pa3jieiia Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM
JMCIUIJIMHBI (MOTYJISA)
1 Beenenne. NP-momubie  3amaum, | Kimaccwel cliokHOCTH, TOCTaHOBKA 3a51ad, greedy-anropurmel, Set

3aaa4a INOKPLITUA MHOXCCTBAMU

Cover

2 3anmaga 00 ymakoBke B koHTewHepsl. | Bin Packing, xxagasie 1 APTAS/AFPTAS noaxomst
[TpubinxEHHBIC AJITOPUTMBI

3 3angaua o prok3zake u npubmmxenus: | 0/1 Knapsack, FPTAS, okpyrinenue, tTuHaMu4eckoe

IPOTpaMMHUPOBAHHE

4 JIuneliHOoe MporpaMMUPOBAHHE CumMniieKc-MeTo, TBOMCTBEHHOCTh, Teopema Kyna-Takkepa

5 LemouncneHHOE ¥ CMENIaHHO- [TocranoBka, mpegoOpabOTKa, HHTETPATBHOCTH, LP-penakcammm
LEJIOYUCICHHOE TPOTrPaMMHUPOBaHHUE

6 Meron BETBEM U IpaHuL] [IpuMeHeHue K 3a1a4aM prOK3aKa, KIMKA, KOMOMHATOPUKA

7 Meton orceuenmii I Gomory cuts, cover inequalities

8 Meton orceuenmii 11 Lift-and-project, npyrue xiaccsr valid inequalities

9 I[IpsMO-TBOHCTBEHHBIE METO/IBI U Dijkstra, duality-based moaxo/p!, IUKJIBI MUHHMAJILHOM CpeIHEH
KpaTyailuue nyTu CTOMMOCTH

10 B3BemeHHble MapocoYeTaHust v OcTarouHble ceTH, aropuTMBbI IpoTasikuBanus U Kapma
LUPKYISIUA MUHAMAJIBHON
CTOUMOCTHU

11 XOpAanbHbIE U COBEPILCHHBIE XapakTepu3alin, alrOpUTMBL, TEOPEMBI O COBEPIICHHBIX Ipadax
rpadsl. Packpacka rpados I

12 Packpacka rpados II. Clique Penakcamum, greedy-anropurmer, theta-hyHKIus
Stable Set

13 [TonmyonpenenéHuble peaaKcaliu SDP, npumenenue k Max-Cut 1 3ajauam Ha rpadax

14 KBagparnunsie OMHapHBIE 33291 QUBQO, 3agaun kauku 1 Max-Cut, JIOKaTbHBIN TTOUCK

15 [IporpammupoBaHue B Constraint programming, OTHT, JIOKAIbHBIE YITYYIIECHHS,

OrpaHUYCHUAX U MCTAOBPUCTUKN

T'CHCTHKA
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Toxkapes, B. B. Meroas! ontumu3anuu : yaeOHUK 17151 By30B / B. B. TokapeB. — MockBa
: IBmarensctBo HOpaiit, 2025. — 440 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-04712-
7. — Teker : snextponHslii // OOpazoBatenbHas 1uardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563479.

2. MeToapl onTUMHU3ALUK : YUeOHUK U MpakTukyMm it By3os / @. I1. BacunbeB, M. M.

[Toranos, b. A. bynak, JI. A. AprembeBa ; non penakuueir @. II. BacunbeBa. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 375 c. — (Boicuiee oOpazoBanue). — ISBN 978-5-9916-6157-7.
— Tekct : oanekrponsbli // OOpa3oBartenbHas mmiatdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/560070.

Jlononnumenvnas numepamypa:

1. Cyxapes, A. I'. Meroasl onTUMU3aIMK | YYeOHUK U MPAKTUKYM Ui OakaiaBpuara u
maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3n., ucop. u a0om. —
Mockga : UsnarennctBo FOpaiit, 2022. — 367 c¢. — (bakanaBp u maructp. AKaJieMU4eCcKuil Kypc).
— ISBN 978-5-9916-3859-3. — Texkcrt : anexTpoHHbIH // OOpazoBatenbHas miatgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/507818.

6. MartepuajbHO-TeXHHYECKOe oDecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCEX
BUJIOB JUCHUIUIMHAPDHOW W MEXKIUCIUIUIMHAPHOW TMOATOTOBKH, MPAKTHUYECKOH M HAYy4YHO-
HCCJIEIOBATENIBCKOM paboT 00yyarouXcsl, IPe1yCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIIMMA, TEKYIIETO KOHTPOJS U MPOMEXKYTOYHOM aTTeCTalluH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHON paOOThl M IOMEUIEHUS JAJI XpaHEHUS U NPOPUIaKTHYECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIyXalllUMHU JJIsl MPEeICTaBICHUs yuyeOHOU
uHpopManuu OOJIBIION ayTUTOPUH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

—  CHENHMaIU3UPOBaHHBIM 000pYyI0BaHUEM, BKIIFOUAs IEMOHCTPAIIMOHHOE 000PY10BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUTSL WCTIONB30BaHMS MHBAIMIAMH M JIMIAMU C OTPAHMYEHHBIMU BO3MOXHOCTSMHU 3JI0POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyHna K B DIIEKTPOHHYIO HH(pOPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.
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https://urait.ru/bcode/563479
https://urait.ru/bcode/560070
https://urait.ru/bcode/507818

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YKCIie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHAIBHBIM 0Oa3am

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmenoBaHue noprasa

(u3naHus, Kypca, 10KyMEHTAa)

CcbliIka

1. | Hayunas snextponHas oubmuoreka elibrary.ru
onbnmoTeka

https://elibrary.ru/defaultx.asp

2. Baza manaeix mug I T-cnenuanucros

https://habr.com

3. Basza nauneix ScienceDirect

https://www.sciencedirect.com

4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTHH,

UCIIOJIB3YEMBIX  IIPH

OCYIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIIINHE (MOHYJ'IIO), B TOM 4YMCJIC KOMIIJICKT JJULICH3MOHHOI'O

MpOrpaMMHOTO  OO€clieueHus, COBpPEMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX U
WH(pOpPMAIMOHHBIC CIIPABOYHBIC CUCTEMBI:
HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepannoHHble CUCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nmuuensnonHoe

bpaysepsbl:

Slupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE

TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe odecnieyenue sl IVIAHUPOBAHUS U YUeTa BPeMEHH:

Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHnoe | nuuensuonnoe

Cucrtembl ynpapjieHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nmuuensnonHoe

Cucrtembl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuiensuonHOE
CnpaBoYHO-NIPABOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JMLEH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE JIMIIEH3HOHHOE
Cranpmapraeiid Russian Edition

Cpeabl pa3padoTkm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIIPOCTPAHAECMOE
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Anaconda 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exKHOoe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHOe cBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHus1 0ubanorpapudeckoii mugopmanueii:

Zotero | 3apyOexKHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MetoanuecKue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus sl 00y4alOUIUXCS 110 OCBOCHUIO TUCHUNIMHBI (MOIYJIA)

B mpouecce u3ydeHus TUCHUILUIUHBI (MOAYJs) «MeToabpl TUCKPETHOW ONTHUMH3AIUN B
pamMKax TEKYIIEero KOHTPOJIS YCIEBAEMOCTH HCIIONB3YIOTCS TaKWe BHIBI yU4eOHOW pabOThI, Kak
JIEKIIMK, CEMUHAPBI, JIOMAITHUE 3aJaHus M KOHTPOJIbHBIC pa0dOThI, KBU3bI, a TaK)KE Pa3IMUHbIC
BUJIbI CAMOCTOSTEIBFHOU pa0O0Thl 00yYaIOIIUXCsl TI0 3aJJaHHIO0 MTPETIoaBaTells, HallPaBJICHHBIC Ha
pa3BuTHe HaBBIKOB npodeccrnoHaIbHOM JICKCHKH, 3aKpeIUieHUE MPAKTUYECKUX
poeCCHOHAIBHBIX KOMIIETEHITUHN, TTOOLIPEHUE NHUITUATHB.

Jlexyus — cHUCTEMaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUI: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HWJCH, BBIBOJBI W OOOOIICHUS JICKIMH, BBIICISATh BAKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WM MaTEpUANbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITATHCS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3o0parbcsi B Marepuaie HE yHaercs, cieAyeT cGOpMYIHpOBaThH BOIPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape — akTuBHast paboTa CTy/IeHTa Ha CEMUHApE, €ro OTBETHI Ha BOIIPOCHI
MpPEenoiaBaresii U y4acTHe B IUCKYCCHH.

Jl1s ycnemHoro yyacTusi B CEMMHApe CTYJE€HTaM peKOMEHAYETCs 3apaHee 03HAKOMUTHCS €
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOAUMBbIE MaTepUalbl U MOATOTOBUTH BOIPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBAsi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENsI CTOUT OBITh YBEPEHHBIM, YETKUM M JIOTUYHBIM,
OMUPAasICh HA U3YYEHHBIN MaTepuall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TaTUTH OOCYKACHHUE U PACITUPUTH CBOU 3HAHMUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Hajg MAOMANIHMMM 33JaHUSIMH BaKHO BHUMATEIHHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKAaMHU BBITIOTHEHUsI. PekoMenmyeTcst pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydlle yCBOUTh Marepual. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
uH(popMaIuu, BKIIIOYask Y4eOHUKH U OHJIAMH-PECYPCHI, s 00Jiee TIIyOOKOTO TOHUMAHUS TEMBI.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
OTpaHUUYEHHOE BpeMSI.

Llenb KOHTPOJIBHOM PabOTHI - MOMYYUTh CIIEUATBHBIE 3HAHUS 110 OJJHON WM HECKOJIBKHM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO MPUMEHEHHUSI.

Ksuz — »st10 HHTCPAKTUBHOC TCCTUPOBAHUC, HAIIPABICHHOC Ha IPOBEPKY 3HaHUH H
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MOHMMAaHUA U3Y4aeMOro MaTepuana.

Jlist ycremHoi MOAroTOBKM K KBHU3Y IO JAUCHUIUIMHE (MOAYNM0) "MeToasl TUCKPETHOMN
ONTUMM3AIMU" PEKOMEHAYETCS BHUMATENIbHO U3YYHTh OCHOBHBIC MOHSATHS M METOJbI, Yl
0co00e BHHUMaHUE UX MPUMEHEHHIO U anroputmam. [loyne3Ho pemarb mpakTUYECKUe 3aJadyul U
PUMEPBL, YTOOBI 3aKPEMUTh TEOPETUUECKUE 3HAHUA. Tak)Ke CTOUT 03HAKOMUTHCS C TUTUYHBIMU
Bompocamu 1 (popmMaraMu 3aJlaHui, YTOOBI Ty4IIe TOATOTOBUTELCS K TECTHPOBAHHMIO.

Camocmosmenvras paboma — padoTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON JUCIUTIINHBI (MOITYJIS).

B nporiecce camocTosATenbHON pabOThI CTYJEHTHI B3aUMOICHCTBYIOT C PEKOMEH/TI0BaHHBIMHU
MaTepuajiaMu TPy MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-HUCCIICIOBATEIBCKIX
3aJlaHUl U Ipyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJINMHE (MO)Iy.TIlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 11O
aucuunInHe (Mmoay.ar) «Meroabl JMCKPETHON ONTUMHU3ALMID)

OneHuBaHue ypoBHSA Y4€OHBIX JOCTH)KEHUU, OOy4aromIuXcs MO JUCHUIUIMHE (MOJIYIIO),
OCYILIECTBJISICTCS B BUJIE TEKYLIETO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTAlMH.

IIpome:xyTouHasi arrecTamusi MO AUCUUIUIMHE (MOZIYJIO) OCYIIECTBIsSeTCS B (opme
3auema ¢ OWEHKOW, TIPU DTOM TPOBOJUTCS OIEHKA KOMIIETCHIIUM, CPOPMUPOBAHHBIX IO
JUMCIUTLIMHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIIPHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlarudannbHas Ounenka 3a OO0mas xapakTepucTHKa pe3yJibTaTa
OIleHKA OIIeHKAa 3aver 00y4eHHsI M0 TUCHUILINHE (MOIYJII0)

10 OTtnuyaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMHU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 nporpamMme, Hu

) OTIMYHO 3aqTeHo riay6oko  ocmblcnseT  aucuumuHy. O
CaMOCTOSATENHHO " JIOTHYECKH
TI0CJIEZIOBAaTEIbHO OTBEYAET HA BCE BOINPOCHI,
aKIEHTUPYs BHUMaHHE Ha HaHOOJIEe BAYKHOM.
Ymeer aHAJIU3UPOBATE, CPaBHMBATh,
KJIACCU(HUIIMPOBATD, 0000111aTh,
KOHKDETH3MPOBATh M  CHCTEMAaTH3MPOBATh
I/I3y‘IeHHI)II\/'I Marcpuall, BBIACIIAA KIIOYCBbLIC
MOMCHTBI n yCTaHaBJIMBas MIPUIUHHO-
clesicTBeHHbIe cBs3u. Yerko Qopmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThl aHAJIN30B u ApYTUX
MICCIIEIOBAHNH, a TaKkKe PEIIaeT CI0XKHbBIE
3agaun. CTyI€HT XOPOIIO 3HAKOM C METOJaMU
¥ICCTIe/I0BaHuS, HEOOXO0IMMbIMH ans
HpaKTH‘IeCKOfI JCATCIbHOCTH, " yYMEET
CBA3BIBATH TEOPETHYECKHE aACTIEKThI
JUCHMIUIMHBL  (MOZYNIs) € NPAKTHYECKMMHU
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yerT

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIHHE (MOYJII0)

3aJjadyaMu.

Xoporo

3auTeHo

Xoporiio

3auTeHo

CryneHT o00namaeT 3HAHUAMH MPEeaMeTa
IMOYTH B TIONHOM oOBeMe  pabodeid
MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
MOCJIEeIOBATENIbHO M BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHUE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH ymeeT
aHAITM3UPOBATH, CpaBHUBATH,
KJIACCU(PUIMPOBATD, 00001mIaTh,
KOHKPETH3HUPOBATh W CHUCTEMATH3HPOBATH
W3yYCHHBIH  MaTepual, BBIACHAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
MPUIHHHO-CIIC/ICTBCHHBIC CBSI3H.
DopMynMpyeT CBOM OTBETHI, YBEPEHHO
HMHTEPIPETUPYET PE3YJIbTaThl AHAIU30B U
JIPYTUX WCCIEJOBaHMMA, a TakkKe pelraeT
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu. CTyI[eHT
XOPOIIIO 3HAKOM C METOAaMH HCCIICIOBAHMS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
JACATCIIBHOCTH, )41 yMEET CBA3bIBATH
TEOPETUYECKUE  aCMEKThl  MpeaMera ¢
MPaKTHYESCKUMHU 3a[a4yaMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10
MUCTUIUTHHE (MOIYI0), HO WCIBITHIBAET
TPYJAHOCTH TIPU CAaMOCTOSITCIBHBIX OTBETaX U
MCIIOJIb3yeT HETOuYHbIe (HOpMyJIUpoOBKH. B
X0JIc OTBETOB OH JIOMyCKAaeT OLIMOKH,
Kacaromuecss Ccytd  BompocoB. CTynaeHT
Croco0eH pemarh TOJBKO CaMble MPOCTHIC
3aJa4yd W BIAAEEeT JHUIIb MHHUMAIbHBIM
Ha0OPOM METOIOB UCCIICAOBAHUS.

He cnaun

He 3auteno

He cnaun

He 3auteno

He cnaun

He 3auteno

CrymeHT He oOBIaaen  00s3aTeIbHBIM
MHUHHMYMOM 3HaHUH MO NpeIMeTy U He
MOKET OTBETUTb HA BOIPOCHI, JAXKE ECIU
MPENOJABATENb  3aacT  JIOIOJHUTEIbHBIE
HaBOJISIIIIUE BOIIPOCHI.

Hucnurnnuna (Moynb) « MeToIbl AUCKPETHOW ONMTUMHU3AIUNY OIEHUBAETCS CIIEAYIOIIUM

obpazom:
AKTHBHOCTH Bec |KoanuyectBo Onucanune
Homarnrave 3amanms | 15% 24 HaGop 3amad o remam Henenu
KonTponbHble 40% 2 [TucemeHHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
paboThI pEIUTh 3a OTPAaHHYCHHOE BPEeMs
Ksu3 10% 15 Pemmenne nHTEpaKTUBHBIX TECTOB
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AKTHBHOCTD Bec |KoangecTBO Onucanme
3ayeT ¢ OLEHKO’ 35% 1 [MucermeHHast K yCTHasE paboTa Hall 3aJJaHHEM,
HaNpaBJICHHBIM Ha MPOBEPKY MOMYYCHHBIX 3HAHUH 1
HAaBBIKOB I10 JTUCIHILTHHE (MOIYITIO)

®opmya pacyéra HUTOroBOW OUEHKHM MO0 JAUCHUILIMHe (Moay/aw) «Meroabl
AUCKpeTHOM onmTuMm3amum»: «0,15 X cpennee 3a pomamnue 3amanus + 0,4 X cpemHee 3a
KOHTpoJIbHBIE paboThl +0,1 X cpeanee 3a kBu3+ 0,35 X 3a4eT ¢ OLCHKON».

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00yYAOIIMXCS 10 JUCHUILINHE (MOYJII0)
IIpumepHbIe foOMAaLLIHUE 3aJaHUS

Jdomamnee 3ananue: Beenenue. NP-noJsiHble 3a1a4u, 32/1a4a NOKPBITHSA
MHO:KeCTBaMH

Onpenenute kinacc NP-mosHbIX 3a/1a4 ¥ IPUBEAUTE TPUMED.

Uro Takoe 3aa4a mokpeitus MHOKecTBaMU (Set Cover)? Onummute e€ GOpMyIHPOBKY.
OObscHUTE NPUHITUI PAOOTHI KaTHOTO ANTOPUTMA ISl 33]]a41 TOKPBITUS MHOKECTBAMH.
[Touemy 3aaua MOKPBITHSI MHOXKECTBaMU cuuTaeTrcsd NP-moyHoit?

[IpuBeauTe mpuMep NpUMEHEHUS 3a7a4i MOKPHITHS MHOKECTBAMH B PEAIbHOM JKU3HH.

agrwpdE

JomamHee 3a1anue: 3a1a4a 00 ynakoBke B KOHTelHepbl. [IpubanxéHnbie
AJITOPUTMBI

1. Chopmynupyiite 3amaqy ynakoBku B KoHTeiHeps! (Bin Packing).

2. Onummre xaaubii anroput™ First Fit ans 3agaun ynmakoBkH.

3. Uro takoe APTAS u kak oH ymydimaer npuOIMKEHHE 1O CPaBHEHUIO C JKaJHBIMU
meTomamu?

4. TlpuBenute mpuMep, KOTJa >KaJHBIA alTOPUTM MOKET JaTh IUIOXO€ pemieHue B Bin
Packing.

5. O6bacuute, kak AFPTAS otinuaerca ot APTAS.

JlomanHee 3aganue: 3a7a4a 0 ploK3aKe U NPHOIMKEHUS

Cohopmynupyiite 3anauay 0/1 prok3aka.

Kak paboraer nuHaMuyeckoe MporpaMMUpPOBAHUE IS PEILICHUS 3a/1a4M proK3aKa?
Yro Takoe FPTAS n kak npumeHseTcst OKpyIJiieHHe B 3TOM MeToie?

[IpuBeaute npumep, Kak OKpYIJIEHUE 1IEH UM BECOB BIUSET HA TOUHOCTD PEILICHUSI.
[Touemy 3amaua 0/1 prokx3aka cuntaercs NP-monnoit?

agrwbdE

Jdomamnee 3aganune: JInHeiiHOe MPOrpaMMUPOBAHUE

Onummure OCHOBHYIO UJICI0 CUMILIEKC-METOA.

Yro Takoe JBOMCTBEHHAs 3a/1a4a B IMHEHHOM ITPOrpaMMUPOBaHUN?

Chopmymupyiite Teopemy Kyna-Takkepa mist 3a1a4 ONTUMHA3AIAN ¢ OTPAHUYCHUSIMHU.
OOBsicHUTE, KaK ABOHCTBEHHOCTh IIOMOTAET B OLIEHKE ONTUMAILHOTO PELICHHUS.
[IpuBeaute npumep 3ajauu, Ie CUMILIEKC-METO MOKET ObITh Hed(h(PeKTUBEH

asrONE
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IIpumepHbIe 3aJaHUA 110 KOHTPOJILHON padoTe

Konrtpoabnas padora

3aoanue 1: Memoo conpsaxceHHbIX 2PAOUEHN 08

1.

wn

5.

Onumure anropuTM METOAA COIPSDKEHHBIX IPaJueHTOB. B yem ero mpeumyniectsa 1o
CPaBHEHHIO C METOAOM IPaIUEHTHOrO CIIycKa?

KakoBbI yc10BHsI CXOIUMOCTH METO/1a COTIPSIKEHHBIX IPAIUEHTOB?

[TpuBeauTe npumep 3agauu, rae METO CONPSHKEHHBIX IPAUEHTOB OyAeT 3P PEKTUBEH.
Paccunraiite  HECKOJIBKO  IAroOB  METOJA  CONPSDKEHHBIX  IPAaJUEHTOB  JJIA
dyrakumn f(X)=x?+2y? ¢ HavanpHO# TOUKO#H (Xo, Yo)=(1,1).

B 4em pa3Hu1Ia MEXIy MOTHBIM U HETOJIHBIM METOJIOM CONPSKEHHBIX I'PaJEHTOB?

3aoanue 2: Memoo Horomona u Kea3unoviomornoecKkue memoobvl

6.
7.
8.

9.

O0wbscHure, kak padoraer Mmeron Hetotona. KakoBa ero cxonumocts?

Kakue mpo6iaeMbr MOTyT BO3HUKHYTh IIPH HCIOJIB30BaHUU MeToaa HproTona?

Onwumure, Kak paboTal0T KBa3MHBIOTOHOBCKHE METOBI, U MPUBEIUTE IPUMEP OAHOTO U3
HHX.

Paccunraiite maru metosna Herotona mns ymkmun f(X)=x?—4x+4.

10. Kak MOXHO yJay4IIUTh MPOU3BOAUTEIBHOCTh MeTo1a HproTOHA?
3aoanue 3: Cydecpaouenmusiii Memoo u a0anmueHvle Memoobl

1.

2
3.
4.
5

Onpenenure, 4TO TaKoe CyOrpaJUeHTHBINA METO U B KAKUX CIy4asiX OH MPUMEHSIETCS.
OO0bsicHuTe, KaK pabOTaeT alalTUBHBIN METOJ] TPAJUEHTHOTO CITyCKa.

[TpuBenute npumep GYHKIUH, UIsI KOTOPOI CyOrpaiueHTHBIN METO1 OYAET MOJIe3€eH.
KakoBbI OCHOBHBIE TPEUMYIIIECTBA U HEJJOCTATKU CyOrpajiIM€HTHOTO MeTo a7
Paccuuraiite 0OHOBJIEHHE MTAPAMETPOB C UCIOIb30BAHUEM CYOTpaIu€HTHOTO METOAA TS

byukuuu f(X)=|x|.

3aoanue 4: Ilpoexyus u anzopumm @pank-Bynvha

6.

7.
8.

9.

OnumuMre, 4TO TaKoe MPOEKLHsS Ha BBITYKIYI0 O0OJOYKY M KaK OHa HCIOJIb3yeTCs B
ONTUMU3ALHH.

Kak paboraet anroputm ®@pank-Bynepa? [Ipuseante ero marm.

B kakux ciydasx anroputMm @Ppank-Bynbpa MoxkeT ObITh NpennouTHTEIbHEE IPYTuX
METOA0B?

[TpuBeaure mpumep 3agauu, rae ainroput™ Ppank-Bynbda moxer OBITH ycHemHo
PUMEHEH.

10. KakoBa cnoxxHocTh anroputMma @pank-Bynbda B 3aBUCHMOCTH OT pa3MEepHOCTH 3a7a4n?
3aoanue 5: Memoo 3epKkanvHo20 cnycka

1.

2.

w

4.
5.

OOBbsicHUTE, Kak paboOTaeT METOJl 3€epKalbHOIO CIYCKa M B KakKHUX CIydyasx OH
PUMEHSIETCS.

Kakue mpeumyiiectBa JaeT MeTOJ| 3€pPKaJbHOIO CIYCKa MO CPaBHEHHIO ¢ OOBIYHBIMHU
METOJIJaMU TPaJIMEHTHOTO CITycKa?

[TpuBeauTe mpuMep 3a7auu, I71€ METO/1 3epKAIBHOrO CIycka OyaeT 3 peKTHBEH.

KakoBa Cl10’)KHOCTb MeTO/1a 3epKaJIbHOTO CITycKa?

PaccunraiiTe maru MeTo/1a 3epKaibHOro crycka i Gyskiuu f(x)=05(x—3)? ¢ HayaIbHOi
toukoit X0=0x0=0.

3aoanue 6: Memoo wmpaghnvix pynxyuit u ADMM

6.
7.
8.
9.

Yro Takoe MeTo1 mTpadHbIX GYHKIMI U Kak OH paboraer?

OO0mscHuTe, Kak padoraet Mmetogq ADMM (Alternating Direction Method of Multipliers).
B kakux ciygasx metoq ADMM MoxeT ObITh IPEANOYTUTETBHEE IPYTUX METOI0B?
[IpuBenure mpumep 3agaud, TA€ MPUMEHEHHE MeToaa MmTpadHbIX (QyHKIUNA OyneT
YMECTHBIM.

10. KakoBbl OCHOBHBIE MPEUMYIIECTBA M HEJOCTAaTKH METOJO0B IITpadHbIX (GYHKUUH U

ADMM?
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3aoanue 7: Memoo enympenHeil mouku

1.
2.
3.
4.
S.

OnwumuTte, Kak paboTaeT METOJ] BHYTPEHHEW TOUKHU M B KAKUX CIy4asX OH IPUMEHSETCS.
KakoBa cj105)KkHOCTh METO/1a BHYTPEHHEU TOUKH JJIs IMHEHHBIX Mporpamm?

[TpuBeauTe mpuMep 3a7auu, I7ie METOI BHYTPEHHEH TOUKH OyaeT 3P QeKTHBEH.

Kakue npo0ieMbl MOTyT BOZHUKHYTh IPU MCIIOJIb30BAaHUM METO/A BHYTPEHHEH TOUKH?
Paccunraiite maru MeTo1a BHyTPEHHEN TOYKH JUIs IIPOCTOM 3aa4i ONITUMU3ALUU.

3aoanue 8: Ceonoevle 3a0auu

6.
7.
8.

9.

10.

Onpenenure, 4TO TAKOE CEAIOBAs 337a4a U IPUBEIUTE IIPUMED.

KakoBbl yc10BHsI ONTUMAIBHOCTH ISl CEJVIOBBIX 3a1a4?

OO0BsicHUTE, KaK MOKHO PELIUTh CEIJIOBYIO 33/1auy C MOMOUIBI0 METO/a T'PaJuEHTHOIO
CIycKa.

[IpuBenuTe npuMep NMPUMEHEHHUSI CEJITIOBBIX 3a/1a4 B YKOHOMUKE UJIM TEOPUHU UTD.
KakoBbl OCHOBHBIE TPYAHOCTH, BOSHUKAIOIINE IIPH PEIICHUH CEAJIOBBIX 3a7au?

3aoanue 9: Cmoxacmuueckana onmumusayus. Pedykyusa oucnepcuu

1.

2.

5.

Onpenenure, 4TO TaKO€ CTOXAaCTHYECKas ONTHUMHU3alUsi M B KakKHX Clydasx OHa
IIPUMEHSETCA.

OOBbscHUTE, KaK paboTaeT peyKIUs JUCIIEPCUU B CTOXaCTUYECKON ONTUMM3ALIUU.
[IpuBenure npumep 3ajaud, /1€ NPUMEHEHUE CTOXAaCTHUYECKOW ONTUMHU3aLuu OyneT
YMECTHBIM.

KakoBbI IpenMyIecTBa U HEAOCTATKU CTOXACTUYECKON ONTUMU3ALMM 10 CPABHEHMIO C
JETEPMUHUPOBAHHBIMU METO1aMU ?

Paccunraiite maru croxacTU4ecKOro rpaJME€HTHOrO CIycka JUisi (yHKIUU HOTEPh C
UCIIOJIB30BAaHUEM PEAYKIUU AUCIIEPCUH.

3aoanue 10: Pacnpedenennan onmumusayus

6.

o N

10.

Onpenenure, 4YTO TakKoe paclpeiesieHHas ONTHUMM3alusg M B KakUX Cclydasx OHa
MIPUMEHSETCA.

OO0BsicHUTE, KaK pabOTaIOT aIrOPUTMBI PaCIPEICICHHON ONTHMHU3aIIUH.

[TpuBenuTe mpUMep 3a1a4u, T pacupeaesieHHas onTuMu3aIys Oynet 3QppeKTuBHA.
KakoBbl OCHOBHBIC BBI3OBBI, C KOTOPHIMH CTAJIKHBAIOTCS AJITOPHTMbBI paclpeaesieHHON
OINTUMU3ALUNA?

Kak MOXHO ynydlInuTh CXOAMMOCTh alTOPUTMOB pacIipe/ieICHHON ONTUMU3AINN?

IIpumepHbIe 3a1aHuA IS KBU3A
Ksu3 1: Merton orceuennii 11 (Lift-and-project, valid inequalities)

Yro Takoe meton lift-and-project B ne1ouncjieHHOM NPOrpaMMUpPOBaAHNHT ?
Omeem: Meton ynyuiienusi LP-penakcauuu mytem J00aB/IeHUs] HOBBIX IEPEMEHHBIX U
OTpaHUYEHUH JJIS1 OTCEYEHUSI IPOOHBIX PELICHUH.

KaxoBa ocHoBHas neJusb valid inequalities?
Omeem: J106aBUTHh OrpaHUYEHUSI, KOTOPbIE HE UCKIIOYAIOT 1I€JIOYUCIICHHbIE PEIIEHNUS,
HO OTCEHBAIOT APOOHBIE.

Yem metog lift-and-project otiinuaercsi or Gomory cuts?
Omeem: Lift-and-project ncnonp3yer JOMONIHUTENBHOE IOAHATHE IEpeMEHHBIX, Gomory
CUtS — OCHOBAH Ha aHaJIN3€ CUMILIEKC-Ta0JINnL.

Yro o3nauaet "'lifting" B valid inequalities?
Omeem: Tlporniecc pacmmpeHust HEpaBeHCTBA Ha OOJIBIIIEE YHUCIIO TEPEMEHHBIX TS
YCUIICHUA OTPpAHUYCHU.
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5. Kakmue kiaaccnl valid inequalities npuMeHsiloTcs U151 3a1a4M 0 plOK3ake?
Omeem: Cover inequalities (TOKpPBIBAIOIINE HEPABEHCTBA).

6. Kaxk meron lift-and-project yayumaer LP-penakcanuio?
Omeem: OTcekaeT IpoOHBIC BEPIINHBI MOJIMTOHATLHOTO MHOKECTBA, IPUOITHIKAS
EJIOYUCIIEHHOE MHOYKECTRBO.

7. B 4eM mpeuMyIecTBO MHOTOLIAroBoro npumenenus lift-and-project?
Omeem: llomaroBoe yiny4iieHrne TpUOIMKEHUS K HEIOYHCICHHOMY PELICHHIO.

8. Kak cBsi3aHbI MeTO/JbI OTCEYEHUI H MOJHMHOMHAJIbHbIE AJTOPUTMBbI?
Omeem: HexoTopble METOBI OTCEYEHHH MOTYT OBITh Pean30BaHbl NOJIMHOMHUAIIBHO,
yay4ias 3pGeKTHBHOCTb.

9. Yro Takoe cover inequalities?
Omeem: HepaBeHCTBa, UCKITIOYAOIINE KOMOMHAIIMY IEPEMEHHBIX, MPEBBIIIAIONINE
€MKOCTh PIOK3aKa.

10. IlpuBeauTe mpumep 3aaayun, rie lift-and-project yirydmaer oueHnky.
Omeem: 3agaya o prok3ake ¢ ApooHbiMu LP-perrenusivu, rae lift-and-project orcenBaet
JIpOOHBIEC PEUICHUS.

Kgu3 2: [IpamMo-aBoiicTBeHHbIE METOABI M KpaTYailue myTH

1. Kak pa6oraer aaropurm leiikcTpbi?
Omeem: VTepaTUBHO BHIOMpPAET BEPIIMHY C MUHUMAIIbHBIM PACCTOSHUEM U OOHOBIISIET
paccTOsiHUSA 10 COCENCH.

2. Yto Takoe 1BOWCTBEeHHAs 3a/1a4a B KpaTYaiuux myTsx?
Omeem: 3anaya, CBsi3aHHAs C MOTEHIIMAJIAMU BEPIIUH, JArOIIasi HUKHIOI OLIEHKY
CTOMMOCTH ITyTEH.

3. Kak JABOMCTBEHHOCTh IIOMOraeT NMPOBECPUTHL ONITUMAJIBHOCTD l'[yTl/l?
Omeem: Ecin NMOTCHIUAJIBI YAOBJIICTBOPAIOT YCIOBUAM, IIYTh OIITUMAJICH.

4. Yrto Takoe HMKJI MUHUMAJILHOM cpeaHeii croumocT?
Omeem: 1{uKa ¢ MUHUMaJIbHBIM OTHOIIEHHEM CYMMApHOW CTOMMOCTH K JJIMHE.

5. Kak npumMeHsiloTcsl IpsiMo-ABOiiCTBEHHbIE MeTO/IbI K rpadam?
Omeem: JIns OMHOBPEMEHHOTO MIOMCKA ONTUMAJIBHBIX ITYTEH U MPOBEPKU YCIOBUI
ONTUMAJILHOCTH.

6. B ueMm oTimumne aaroputmoB leiikcrpol u besuimana-®opaa?
Omeem: JlelikcTpa paboTaeT TOJIBKO C HEOTpULIATENbHBIMU pedpamu, bennman-dopn —
C OTpPULIATEIbHBIMH.

7. YTo Takoe MOTEHIMAJIbI BePIIHH?
Omeem: 3Ha4eHUs, UCIIOJIb3yeMbIE JIsl KOPPEKTHPOBKH BECOB pedep.

8. Kak npsimo-1BolicTBeHHbIE METOAbI IPHUMEHSIIOTCS 1JIs MOTOKOB?
Omeem: JIns HaX0XKJI€HUS ONITHUMAJIbHBIX IIOTOKOB U OLIECHKH CTOMMOCTH.
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9.

10.

IHouemy oTpunaTeIbLHBbIE pedpa YCJIO0KHAIOT 3a1a4y?
Omeem: MOFYT IMMPUBCCTH K OTPULIATCIILHBIM ILUKJIAM U 66CKOH€‘IHOMy YMCHBIICHUIO
CTOUMOCTH.

HpnMep NPUMEHCHUA HUKJIOB MHHHMMAJIbHOMI cpem{eﬁ CTOUMOCTH?
Omeem: OnTUMHU3aIMA paCHI/IcaHI/Iﬁ U CeTeH C MMOBTOPAOIHUMUCA ITPOUCCCAMMU.

KBu3 3: B3BeleHHble mapocoderanud, HUPRKYJIAIHUA MMHHUMAJbHOH CTOMMOCTH,

XOpAajibHble M COBeplIeHHbIe rpadbl

1. Yro Takoe ocTaTO4YHASA CETh?
Omeem: CeTb, OTpakarolasi JOCTYIHbIE IPOIYCKHbIE CIIOCOOHOCTHU TOCTE TEKYIIETO
MOTOKa.

2. Onumure ajaropuT™ nporajikuBanus (push-relabel).
Omeem: ANTOpUTM JIJIs1 MAKCUMAJIBHOTO TOTOKA, KOTOPBIN MEHSIET BHICOTHI BEPIIUH U
MPOTAJIIKUBAET OTOK JIOKAJIBHO.

3. Kak padoraer aaroputm Kapna nis napocoyeranmii?
Omeem: Vicnonp3yeT TMHaMUYECKOE TPOrpaMMHUpPOBaHUE JJIs IOMCKA NapOCOYETaHUN
MaKCHUMaJIbHOTO Beca.

4. Yrto xapakTepu3yeT XOpAaJbHbIi rpag?
Omeem: Kaxaplil UK JUIMHBI >4 COEPKUT XopAay (pedpo, He BXOJAIIEE B LIUKII).

5. B 4em cyTh TeopeMbl 0 COBeplIeHHBIX rpadax?
Omeem: B coBepIIeHHBIX rpadax XpoMaTHIECKOE YUCIIO PABHO pa3Mepy MaKCUMAIIbHOM
KJIMKH JIJIs 11000r0 noarpada.

6. CBs3b KJIMKH M PACKPACKH B COBEPIIEHHBIX rpadax?
Omeem: MUHUMaIBHOE YMCIIO LIBETOB PAaBHO pa3Mepy MaKCUMAJIbHON KIIMKH.

7. UYTo Takoe HUPKYJSAIUS MUHUMAJIBHOI CTOUMOCTH?
Omeem: 11oTok 6€3 UICTOYHHUKA M CTOKA, MUHUMHU3UPYIOIIHI CYMMapHYIO CTOUMOCTb.

8. Kak ocTaTo4yHBbIe CeTH HCMOJIB3YIOTCS JIsl MOUCKA MUHUMAJIbHBIX UPKYJISIIIUAI?
Omeem: J1ns HaXOXJIEHUA MyTEH yIyUIIEHUS] U KOPPEKTUPOBKH MOTOKA.

9. Ha3zoBuTe aJArOPUTM MHHUMH3AIUH CTOMMOCTH MOTOKA.
Omeem: Anroputm Kapmna, anroputm notreHuuaion (successive shortest path).

10. Mouemy xopaajibHbIe TPa(bl BasKHBI IS PACKPACKHU?
Omeem: Packpacka XopaaldbHBIX rpadoB MOIMHOMHANIBHA U 3G dEeKTUBHA Oaroaaps ux
CTPYKTYpE.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTeCTAIlUM MO JMCUUILINHE (MOTYJIIO0)
Ne n/m Saganue OTtBeT KoMmnerenuus
1. Kakoii u3 cineayronmx Ki1accoB 3a/1a4 BKIIIOUAET 3a74a4u, J1J1s B OIIK-1

KOTOPBIX PEIIEHNE MOYXHO IIPOBEPHUTH 3a OJTMHOMHUAIBHOE
BpEMSI, HO HEU3BECTHO, CYLECTBYET JIN OJIMHOMHUAIIBHBIN
ANTOPUTM HX pPEIIeHuUs?

A)P
B) NP
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C) NP-nonusie
D) NP-tpynHbIe

2. Kak Ha3piBaeTCs NpUOIMKEHHBIA aIrOpUTM, KOTOPBIH mjst 3amaun | APTAS OIlK-1
YITAaKOBKH B KOHTEHHEPHI TAPAHTHPYET PELICHUE ¢ TOYHOCTHIO (1 +
€) 3a IOJITMHOMHAJIEHOE BpeMs OT pa3Mepa Bxoga u 1/€?

3. Kak HaspiBaeTCs METOA OMHAMHYECKOro mporpammupoBanus, | FPTAS OIlK-1
KOTOpBIH pemaer 3agady (/1 prok3aka ¢ TOYHOCTBIO €, UCTIOJB3YS
OKpYyTJIEHHE [IEHHOCTEH?

4, Kak HaspiBaeTCs METOH pELICHHS JIMHEHHBIX mporpamm, | CHMILIEK OIlK-1
OCHOBAHHBII HA IIEPEXOA€ II0 BEpIIMHAM MHOIOIPDAHHMKA | C-METOJ
JOTTYCTUMBIX PELICHUH?

5. Kaxk Ha3bIBaeTCs BepXHsIs WIKM HUKHSS OLICHKA, HCob3yemas A | I'panHuna OIlK-2
OTCEYCHUsI BETBEH B METOJIC BETBEH M TPaHUII?

6. Kak nassiBaetcs kiacc valid inequalities, kotopsrit ynyamaer LP- | Lift-and- OIIK-2
PeTaKCALMIO MyTEM TIOBBIIICHHS PA3MEPHOCTH ¥ TMocenyromero |  Project
MIPOELUPOBAHUS?

7. Kax nHaspiBaeTcs anroput™M, OCHOBAHHBI Ha MPOTAJIKUBAHUU Push- OIIK-5
M3THIIKOB TIOTOKA IO CETH Ui HaXOXIeHWs Makcumanbzoro | relabel
noToKa? (mpoTask

HMBaHHS)
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