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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma AucUUIUIMHBL (MOIyns) «MeETOJbl JUCKPETHOM ONTUMH3ALUN»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMITbIOTEPHBIC Hayku, Tpoduis «IIporpamma napyx aumiomoB HUY BIID u 1Y «lIpuknagnas
MaTeMaTHKa U WHPOPMATHKA», YTBEPKICHHBIM MpHUKa3oM MUHHCTEPCTBA HAYKHU MU BBICIIETO
obpazoBanus Poccuiickoit @eaepanmu Ne 807 ot 23.08.2017 rona.

N3yuenne pucuurniauabel (Moayisi) «MeToabl JAMCKPETHOM ONTUMHU3AIUU» TO3BOJISIET
3¢ dexTUBHO pemarh 3aJayd BbIOOpPAa ONTHUMAIBHBIX PEHICHUH B YCIOBHMSIX OrpaHHYECHUN U
JUCKPETHBIX IMapaMeTPOB, YTO BAXKHO IS TPUKIATHBIX OO0NacTed, TaKMX KaK JIOTHCTHKA,
IUTAaHUPOBaHHEe M WHGOPMalMOHHBbIE TeXHOJOruu. OCBOGHHME 3THUX METOJOB CIOCOOCTBYET
Pa3BUTHIO AHAIMTUYECKOTO MBIILICHHUS M HaBBIKOB MOJCIHUPOBAHUSA CIIOKHBIX CHUCTEM, YTO
MOBBIIIAET KOHKYPEHTOCIIOCOOHOCTh CIIELIUAINCTOB Ha PhIHKE TPY/Ia.

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

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
«[Iporpamma asyx muruiomo HUY BIID u LY «llpuknaagnas marematuka U nHGOpMaTUKa» U
BXOJHWT B BapHaTUBHYIO 4YacTh bnoka 1, Qopmupyemyro y4dacTHHKaMu 0Opa30BaTENbHBIX
OTHOLLICHHUH.

Jucuurmmna (Moayns) u3ydaercss Ha 3 wiu 4 Kypce B 5, 6 wim 7 cemectpe Ha BBIOOD.
JlocTynmHa K M3YyYEHHIO TOCIE YCIEHIHOTO OCBOCHUS AUCUUIUIMH (Momynei): «JluckperHas
maremaTukay; «Marematnueckuii aHamu3» U «JIuHeliHas anrebpa» uam «OCHOBBI
MaTeMaTHYeCKOro aHaJIM3a U TUHEHHOU anreOphI».

Heapb n3yyenus IMCHUIIMHBI (MOAYJIs): GOpPMUPOBAHKUE 3HAHUN U HABBIKOB pa3paboTKu
U TIPUMEHEHUS aJTrOpUTMOB s 3()(PEKTUBHOTO pemieHns 3aad ONTUMH3AIHNN C TUCKPETHBIMU
NEPEMEHHBIMU B PA3JIMYHBIX MPUKIAIHBIX 00JaCTAX.

3agauu u3yyeHusi AMCUUIIIMHBI (MOAYJIA):

— OCBOUTH (yHIaMEHTalbHbIE MOHATHS M METOJbl JUCKPETHOW ONTUMHU3ALUU IS
IIPUMEHEHHs B 3aJadyax IUIAHUPOBAHHUSA, IOMCKAa W NPHUHATHSA PEHIEHHH B HCKYCCTBEHHOM
WHTEIJIEKTE.

— pa3BUTb HABBIKM  MAaT€MaTH4YE€CKOrO0  MOJIEJIMPOBAaHUS  JUCKPETHBIX  3ajad,
BO3HUKAIOIIKUX B OO0NACTAX MAIIMHHOTO OO0y4YeHHs, pOOOTOTEXHMKM M aHajliu3a JAaHHBIX, C
MCII0JIb30BAaHUEM COBPEMEHHBIX AJITOPUTMOB U ITPOIPAMMHBIX HHCTPYMEHTOB.

— H3YYUTh TEOPETHUYECKHUE OCHOBBI CJIOXHOCTH BBIUUCIEHHH U 3(QPeKkTUBHOCTH
AITOPUTMOB JIUCKPETHOW ONTUMM3AINH, YTOOBI OLIEHUBATh IPUMEHUMOCTb METOJIOB B peaIbHbIX
IIPWIOKEHUSAX HCKYCCTBEHHOI'O WMHTEJUIEKTAa, TAKMX KaK ONTHUMHU3ALUsS HEUPOHHBIX CETEH U
MHOTOKPHUTEPHUANIbHBII BHIOOP.

— cQopMupoBaTh  YMEHHS  aHAIM3UPOBATh U  HMHTEPHPETUPOBATH  PE3YNIbTAThI
ONTUMM3ALMM, a TAK)KE HHTETPUPOBATh METOJbl JUCKPETHONW ONTHUMM3ALMM JUIS PELICHUS
MPAKTUYECKHUX MPoOeM B 001aCTH KOMIIBIOTEPHBIX HayK.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOLIMUICS JOJIZKEH::

3HamMb:

— OCHOBHBIE TOHATHUSI NP-IOTHOTHI ¥ TpuMepbl knaccuueckux NP-noaHbIx 3aa4 (3agada
MOKPBITHSI MHOKECTBAMH, 3a/1a4a O PIOK3aKe);

— (HOopMyIUPOBKM 3a7a4 yMAaKOBKH B KOHTEHHEPHl M JIMHEWHOTO MPOTPAMMHUPOBAHUS
(JIIT), ux mpuknagHOE 3HAUYCHUE;

— OCHOBHBIC TNPUONKEHHBIE aNrOpUTMbI 1yis NP-TpyIHBIX 3a4ad W HUX TapaHTUU
TOYHOCTH;
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MeTObl LesiounciaeHHoro nporpammupoBanus (LII) u cmemanHO-11€1049NCIEHHOTO

nporpammuposanus (CLID);

OCHOBBI Teopuu TrpadoB (XOpAalmbHBIE M COBEpILICHHbIE Tpadbl, pacKpacka,

napocoyeTaHus);
ymembw:

dbopmynupoBarh NP-miofHbIC 3a/1a4¥ U JOKA3bIBaTh UX MPUHAIIICKHOCTH K Kiaccy NP;
OPUMEHATH MPUOIKEHHBIE AITOPUTMBI JUIS 3371a4 YIIAKOBKH, PIOK3aKa U IOKPBITHUS;
CTPOUTH JIMHEHHBIE U LIEJIOYUCIICHHBIE MOJIEIIH Ul OITUMHA3ALMOHHBIX 33/1a4;
UCIIOJIB30BaTh METO/ BETBEH U I'PAaHUILl U METObl OTCEYeHU s pemtenus L11;
pemath 331241 Ha rpadax (packpacka, mapocoyeTaHusl, KpaTdaulie myTr) ¢ TOMOIIBIO

AITOPUTMUYECKUX METOJIOB;
eénaoemsp:

HaBbIKAMU aHAJIN3a CJI0KHOCTHU aJITOPUTMOB U Jl0Ka3aTenbcTBa NP-TpyaHocTy;
METOJIJaMH peaKcallii U OKPYIJICHUS IS TOCTPOCHUS PUOIMKEHHBIX PEIICHU;
TEXHHUKOW CUMIUIEKC-METO/Ia U ABOMCTBEHHOCTH B TMHEHHOM IIPOrpaMMUPOBAHUU;
QITOPUTMAMHU  TPSIMO-ABOMCTBEHHBIX METOJOB U pEIICHHUS 3aJad MHUHUMaJIbHOU

CTOMMOCTH;

IIOAXOAAMH TOJyOIIPEACIEHHOTO MPOIPAMMHUPOBAHNS U METAdBPUCTHUK IS CIIOKHBIX

OIITUMH3AlIlMOHHBIX 3aJa4.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHHKaMHU YHUBEpCUTETA U B (popMe caMOCTOSTENIbHOM padOThl 00YyUYaIOIIHUXCSL:

KomnereHnuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHb MJIAHNPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AucHHIINHE (MOIYJIIO)
VK-1. Crioco0eH OCYIIeCTBIISATh TIOUCK, VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
KPUTHYCCKUN aHAIN3 U CHHTE3 nH(popMaIuu B 001aCTH
UH(POPMAIUY, TPUMCHSTh pa3paboTKH, OCHOBHEIE
CUCTEMHBIH MMOAXO/ JIIS PEIICHUS MIPUHIIUTIBI KPUTHYECKOHN OIICHKH
MOCTaBJICHHBIX 33724 HMCTOYHUKOB HH()OPMAIIUHU U UX
pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WMCTOYHUKYU UH(POPMALIUU U
CHHTE3UPOBATh TaHHBIC U3
Pa3IMYHBIX KCTOYHUKOB JIJIS
pelIeHus 3a7a4, IPUMEHSTh
CHUCTEMHBIH MOAX0/T K aHATTN3Y U
PEIICHHI0 KOMIUIEKCHBIX IPpobIeM
YK-1.3. NmeeT npakTU4ECKUN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTaMU W TEXHOJIOTUSIMU
JUTsE 00pabOTKH HH(POPMAIIH,
(dbopMynupoBaHHUU
CTPYKTYypUPOBaHHUHY 3a/1a4 Ha
OCHOBE NOJTYYeHHOH nH(opManu
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIlK-1.1. 3HAeT OCHOBHBIC KOHIICTIIINH U
UCTIOJIb30BaTh TEOpHH B 00JIACTH
(dbyHIaMEeHTaTbHBIC 3HAHUS B MaTeMaTHYECKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIUIUIMH, METOJIbI U
aHan3a, KOMIIEKCHOTO U MOJIXO/IbI, UCIIOJIb3YEMbBIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTHIECKOH MaTeMaTHKH
reoMeTpud, TudHepeHInaTbHON OIIK-1.2. YMeer npuMeHsITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOJIbI JIs
¢ dhepeHInaNbHBIX yPaBHEHHIA, pelIeHus MpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3aja4
MaTeMaTUYECKOU JIOTUKH, TEOPUHN OIIK-1.3. HmeeT npakTUUECKUN OTIBIT
BEPOATHOCTEH, MaTEMaTHIECKOH pa3paboOTKH U pean3arys
CTATUCTUKH M CIy4alHBIX MaTEeMaTHYECKUX MOJIEIICH B
IIPOLIECCOB, YUCIEHHBIX METOIOB, poheCcCHOHATBHOMN
TEOPETHUIECKOI MEXaHHUKH B NIESATSIIbHOCTH
npohecCHOHANBHON
JIeSITEIIbHOCTH
OIIK-4. Crioco0eH HaxOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI

AHAJIN3UPOBATDH, PCAJIM30BbIBATH
IIporpaMMHO M MCIIOJIB30BAaTh Ha
IMPAKTUKE MaTEMATUYCCKUE
AJITOPUTMBI, B TOM YHUCJIC C
MPUMCHCHUCM COBPEMCHHBIX
BBIYHCIIUTCIIBHBIX CHCTEM

COBPEMEHHOT0 MaTeMaTU4ECKOro
arapara, CBsI3aHHOTO C
MPOEKTHPOBAHUEM, Pa3pabOTKOM,
peanu3anuen U OLIEHKOM KauecTBa
MPOrPaMMHBIX MPOTYKTOB U
MIPOrPaMMHBIX KOMILJICKCOB B
Pa3IMUYHBIX 00JIACTSX
YeJIOBEUCCKOU ACATECIIbHOCTH
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OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTeMaTUYeCKUH ammapar B
poheCcCUOHATBHOMN
JISSATEIILHOCTH

OIIK-4.3.

NmeeT mpakTHUEeCKUNA OMBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYeCKOro anmnapara,
CBSI3aHHOTO C MPOEKTUPOBAHUEM,
pa3paboTKOM, pearn3amueii u
OIIEHKOW Ka4ecTBa MPOTPaMMHBIX
MPOJIYKTOB U MPOTPAMMHBIX
KOMIUIEKCOB B PA3JINIHBIX
00macTsx 4enoBedecKon
JIEATETLHOCTH

OIIK-6.

CrnocoOeH pa3pabaThiBaTh
QJITOPUTMBI i KOMITBIOTEPHBIC
[POrPaMMbI, IPUTOIHBIC IS
IMMPAKTHYCCKOT0 IPUMCHCHHNA

OIIK-6.1.

3HaeT aJropuTMBI pa3paboTKHy,
KOMITBIOTEPHBIE TIPOTPAMMBL, &
TaKOKe aJrOPUTMBI

BBIYUCIUTEIHHON MaTEeMaTHKH

OIIK-6.2.

YmMeeT pa3zpabaThiBaTh
MaTeMaTHYeCKHe MPOrpaMMHEBIC
NPOAYKTHI U KOMILIEKCHI C
HCIIOJIb30BaHHUEM COBPEMEHHBIX
TEXHOJIOTHI IPOrpaMMHPOBAHHSI

OIIK-6.3.

Nmeer mpakTUyecKUid ONbIT
pa3pabOTKH MHTEIUICKTYaIbHBIX
WHPOPMALTUOHHBIX CUCTEM IS
BH3YaJIN3alliN PE3yIbTaTOB
HCCIIEA0BAHUM

[K-3.

Cr1oco0€eH UCII0Ib30BaTh METOIBI
MAaTEeMaTUYECKOTO U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEMICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

IK-3.1.

3HaeT OCHOBHBIE METOBI
MAaTeEMaTHYECKOTO 1
ANTOPUTMUYECKOTO
MOJICJIMPOBAHMS, a TAKIKE UX
HpI/IMeHeHI/Ie JJIA peIHeHI/ISI
TEOPETUYCCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

YmMmeeT pa3pabaThiBaTh U
MPUMEHSTh MaTEMATUICCKUE
MOJICNTH M AJITOPUTMBI JIsI
peUICHUA pa3IMYHBIX 3a1a4,
AHAJIIM3UPYA [10JIyYEHHBIE
pe3yIbTAThI

I1K-3.3.

Nwmeet mpakTuyecKuid ONbIT
HCIIOJI30BaHUS METOIOB
MaTEMaTHYECKOI0 U
aJTOPUTMHUYECKOTO
MOJICITMPOBAHUS B PEATbHBIX
MIPOEKTAaX MITU MCCIICTOBAHUIX
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pasjesia AMCHUTLIMHBI KonrakTHas padora CamocTosTe (Texymmii
(Mony.ist) Jexuun CeMuHapsbl KonTpos LHAst KOHTPOJIbL
(mpakTuveckue ycreBaeMocTH)
padora
3aHATHS)
1 TpynHopemaemsbie 7 7 31 Homaraue
KOMOWHATOpPHEIE 3aTaHAS
3a1a44 U [ToaroroBka k
NpUOTKEHHBIC CEMUHAPY
aJITOPUTMBI KonTtponbsHas
paboTa
2 MareMaTnyeckoe 8 8 31 Jomaraue
MPOTPaMMHUPOBAHUE U 3aJJaHHs
TOYHBIE METO/IBI IMoaroroBka
CEMHHAPY
3 KomGOunaropHas 8 8 31 Jomamaue
ONITUMHM3AIIUS Ha 3ajaHus
rpadax [Moarororka k
CEMHHAPY
KontponbsHas
pabora
4 CoBpeMeHHbIE 7 7 31 Jomarane
penakcamnuu u 3aJIaHus
IBPUCTHYECCKHUE METOJIBI IMoaroroBka
CEMUHAPY
Ixzamen 6
Hmozo: 30 30 6 124
Obvem oucyunaunovt (Mooyns) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. ed.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIs)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM

AUCHUIIMHBI (MOYJIs1)

1 TpynHopeniaeMbie
KOMOMHATOPHBIC 33]]a41 U
pHOITIKEHHBIE AJITOPUTMBI

Beenenne. NP-nosiHbIe 321249y, 3a/1a4a MTOKPBITHS MHOYKECTBAMHU.
3agaua 06 ynakoBKe B KOHTeHHEpHI. [IprOnmkEHHBIE alTOPUTMEI.

3ajaua o proK3aKke U NPHOIMKESHUS

2 Maremarnueckoe JInneiiHoe nporpaMMupoBanue. LleaouncieHHOe U CMENIaHHO-
IIPOrpaMMUPOBAHKE U TOYHBIE LENOYHMCIEHHOE MPOrpaMMUpoBaHue. MeTtos1 BeTBEH U rpaHuil. MeTof
METOIBI orceuyenuii |. Merox orceuenuii 11

3 Komb6unaropras ontuMu3anus IIpsiMO-IIBOMCTBEHHBIE METO/IbI M KpaTyaiiive myTH. B3BemeHHbie
Ha rpagax MapOCOYETAHNA U [UPKYJIALNN MUHUMaJIbHON cTouMoCcTH. Packpacka

rpados [. XopnansHble u coBepiennbie rpadol. Packpacka rpados I1.
Clique u Stable Set
4 CoBpeMeHHbIE penakcaluy 1 [Monyomnpenenénnsle penakcaunu. KpagpaTuuHsle OMHapHbIE 3a1a4H.

9BPUCTHUYICCKUC MCTObL

HpOF PAMMUPOBAHKEC B OTPAHUYCHUAX U MCTA3BPUCTUKU
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:
1. Meroapl onTUMHU3AIUY : YYCOHUK W TpakTUKyM mis By3oB / @. I1. Bacuibe, 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.
— Tekcr : oanekrponsbli // OOpa3oBartenbHas 1miatrdopma HOpaiit [caiit]. — URL:

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

2. Pagrapnen, T. CoBeplueHHbI anroput™M. AJroput™mbl s NP-TpyaHeix 3amadu
npakTudeckoe pykoBoacTBo / T. Padrapnen. - Cankr-IlerepOypr : [Tutep, 2021. - 304 c. - (Cepus
«bubnuroreka nporpammuctay). - ISBN 978-5-4461-1799-4. - Tekcr : snexktponnsid. - URL:
https://znanium.com/catalog/product/1733515.

3. Tonmerun, O. A. MaTemaTiudeckoe mporpaMMHupoBaHue. BapranmoHHoe MCUMCIIEHUE :

yueOHuK s By30B / O. A. Tonmerun. — 2-e¢ uzn., ucnp. u nom. — Mocksa : M3aarenbeTBo
FOpaiit, 2025. — 233 ¢. — (Bsicmee o6pazosanne). — ISBN 978-5-534-11755-4. — Texker :
anekTpoHHbId  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/562079.

4. KnexoBkuH, I'. A. 'eomerpudeckas Teopus rpados : yaueOHoe mocodue 1yst By30B / I'. A.
KnexoBkun, JI. I1. Konnosa, B. B. KonHoB. — 2-e u3a., ucnp. u gomn. — Mocksa : 3patenscTBo
FOpaiit, 2025. — 165 ¢. — (Bsicmee obpazosanne). — ISBN 978-5-534-21249-5. — Teker :

NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/569368.

Jononnumenvnan tumepamypa:

1. CyxapeB, A. I'. MeTopl ONTUMU3ALMK : YUEOHUK U MPAKTUKYM JUld OakanaBpuara u
maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3., ucp. ¥ J0M. —
Mocksa : MU3natensctBo FOpaiit, 2022. — 367 c¢. — (bakanaBp u Maructp. AkaJileMHUECcKUil Kypc).
— ISBN 978-5-9916-3859-3. — Tekcrt : anexkTpoHHbIH // OOpazoBarenbHas miatgopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/507818.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIONMM MPOTUBOIIOKAPHBIM IPaBUJIaM U HOpMaM U oOecreynBaroliell MpoBeAeHHE BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M HAy4dHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomMerienust, KOTOpPBIE PEICTABIISAIOT CO00 yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHH CEeMUHApCKOro (MpakTUYEeCKOro) THIA, TPYHIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
IIOMEUICHUA I CaMOCTOSTETLHON pa6OTI)I 1 MOMCUICHUSA I XpaHCHUA U HpO(i)I/IJ'IaKTI/I‘IeCKOFO
oOciy>)xuBaHus yueOHoro obopynoBanus. IloMerieHuss yKOMIIJIEKTOBAaHbI CIIELUAIN3UPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILCHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUIsL MCTIONb30BaHMsI MHBAJIUJAMH M JIMLAMU C OTPAaHUYEHHBIMM BO3MOYKHOCTSMH 30POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  Cpely
YHuBepcurera.

OOyyaromMMcsl IPeNOCTaBIAETCA JOCTYN (B TOM 4YHUCIE YIAlI€HHBIH) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusL, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | basza manneix g I T-crienuaancTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazoBanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eaunoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLIMOHHBIE CIPABOYHBIE CUCTEMBI:

HaunmenoBanue 1O ITpousBoacTBoO JluneH3nonuoe / cBOOOAHO

pacmpocTpansiemoe

OnepanoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nurensnonsoe

BpaysepsI:

Slupexc.bpaysep OTEYECTBEHHOE | CBOOOJHO PacpOCTPaHsIEMOe

Google Chrome 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

Od¢ucHble NpUI0KEHUS

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JMLIEH3UOHHOE

TeXstudio 3apy0exHoe CBOOOJIHO pacIpOCTpaHIEMOE

Adobe Acrobat Reader 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneveHne 1Jisl IVIAHUPOBAHUS H Y4eTa BPeMEHH:

Toggle app | 3apyOexHoe | CcBOOOJ/IHO pacpocTpaHsIeMoe

CucTeMbl YHpaBJeHHs] MPOEKTAMM:

Microsoft Imagine (Project) | sapyGexmoe | nmuensmonHoe
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Cucrtembl ynpapjaeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensnonHOE
Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapy6Gesxuoe | nHuensHonHOE
CrpaBo4YHO-NIPaBOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIpaBOBast OTCUECTBEHHOE | JIMIICH3MOHHOE
cucTemMa

CpencTBa aHTUBHPYCHOIH 3a1IIHTHI:

Kaspersky Endpoint Security amnst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

Cranpmapraeiii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0eIKHOE CBOOOJHO pacIpOCTPaHIEMOE
CopelliaSim 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
ITakeTbl MPOrpaMMHBIX CPEACTB M OMOJIHOTEK:

AutoPsy 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexHoe cBOOOHO pacmpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npornecce u3yueHMs TUCHMIUIMHBI (MOAYJs) «MeTo/bl NUCKPETHOM ONTHMMM3ALUU» B
paMKax TEKYIIEero KOHTPOJI YCIEBAEMOCTH HCIONb3YIOTCS TaKue BHJIbI yueOHON paboThl, Kak
JIEKLIMU, CEMHMHApbl, KOHTPOJIbHbIE PalOOThl, JOMAIIHUE 33JaHUs, a TaKXKe pa3lIU4YHbIC BHJIbI
CaMOCTOSITENIbHOM padOThl 00yYaromMXCs IO 3aJaHUI0 TPENoJaBaTelis, HAlpaBiICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH, 3aKpeIJICHUE  MPaKTHYECKUX
poecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNUE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yaeOHOTo MaTepraa, Kak paBuiio, TEOPETHYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO U CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETHUTh BONPOCH MM MaTepuaibl, KOTOpbIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[H WA BO BPEMSI CEMUHAPCKOTO (TPaKTUYECKOTO) 3aHATHSI.

Yuacmue 6 cemurnape — akKTUBHas pa60Ta CTYACHTA Ha CEMHUHAPEC, €TO OTBCTHI HA BOIIPOCHI
npenoaaBaTeyid U y4aCTUE B JUCKYCCHUU.

I[J'I}I YCHICHIHOTO YYaCTHA B CCMUHAPC CTYACHTAM PEKOMCHAYCTCA 3apaHEC O3HAKOMUTHCA C
TEMOM O6C}’)KI(CHPI$I, MMpOYNTATh HeO6XO,Z[I/IMLIe MaTCepHraJibl U MOATOTOBUTL BOIIPOCHI. Baxwuo
AKTUBHO CJIyHIaTb WU BOBJICKATHECA B JUCKYCCHUIO, BBICKA3biBasd CBOW MHCHHUSA U apIryMCHTHPYS UX.
HpI/I OTBCTAX Ha BOIIPOCHI IIpEriogaBaTeyid CTOUT OBITh YBEPCHHbBIM, YCTKHM U JIOTUYHBIM,
omnupasiCb Ha H3y‘16HHBII>i Marcpuall. Taxoke moie3Ho moaACPpKUBATh AUAJIOI ¢ OJHOKYPCHHUKAMHU,
4TOOBI 00OTraTHTh O6CY)K,[[CHI/IG " paClIuPpUTL CBOW 3HAHUA.
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Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOoOMalllHUMHU 3aJaHUSIMHW BaXHO BHHUMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSIMHU U CPOKaMH BBINOJIHCHHS. PekoMeHyeTcss pa30MBaTh 3aaHUs Ha JTaIlbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTh Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAHH-PECyPChI, I 00Jiee rITyOOKOro MOHUMAaHHMSI TEMBI.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoM 3a/1a4, KOTOPBIC HYKHO PEIIUTh 3a
OrPaHUYCHHOE BPEMSI.

HCHB KOHTpOHbHOﬁ paGOTbI — NOJIYYUTh CIICHUAJIBHBIC 3HAHHUA T10 O,Z[HOﬁ NN HECKOJIbKUM
TEeMaM TUCHHUILUIMHBI U TIPOJICMOHCTPUPOBATH HABBIKH UX MPAKTHYECKOTO IPUMEHEHHS.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YYECOHON AUCIMILTUHBI (MOTYIs).

B mipotiecce camocTosITeIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMH MPYU MUHUMAIBHOM y4YacTHH MpernoiaBareis. 3aaun CTyeHTa BKIIOYaloT paboTy
C KOHCITEKTaMH JICKIIHi (00paboTKa TEKCTa), TOBTOPHOE H3yUCHHE yUCOHBIX MATEPHUAJIOB, TIIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIIOIHEHHE yU4eOHO-UCCIIEeI0BATEbCKUX
3aJJaHUI U IPYTOE.

CucremMa OleHUBAaHUSA Pe3y/IbTATOB 00y4eHHS N0 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
AUCHUILIMHE (MOay./110) «MeToaAbl AMCKPETHOM ONITUMH3ALUH»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U IIPOMEKYTOYHON aTTeCTaIUU.

IIpomexyTouHasi aTTrecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (popme
9K3aMeHa, Py TOM MPOBOJAMTCS OLICHKA KOMITETSHIIUH, C(OOPMUPOBAHHBIX 110 TUCIUTIINHE.

Jns oueHMBaHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M NPOMEXYTOYHOM aTTeCTaluu
UCTIONb3YyeTCsl JiecaTuOaulbHas IIKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
NATHOAIIIBHOM IIKAIOH CIelyIoIuM 00pa3oMm:

HecaTudannbHas IlaTubannbHas Oo0masn xapakTepuCTHKA pe3yJabTaTa 00y4eHus 1o
OILICHKA OLICHKA AUCHHILUINHE (MOLYJIIO)
10 OTinyHO CTyZneHT NOJIHOCTBIO BIAJECET 3HAHUSMH, W3JI0KECHHBIMH B
9 OTIMYHO paboueil mporpamMme, u TIIyOOKO OCMBICISET AUCUUILINHY. OH
) OTINYHO CaMOCTOSITEIbHO U JIOTHYECKU [10CIIEJ0BAaTENILHO OTBEYAET Ha BCE

BOIIPOCHI, aKLEHTUPYsI BHUMaHUE Ha HauOoJjiee BKHOM. YMeEeT
aHaJM3UPOBATh, CPaBHUBATh, KIACCH(HUIMPOBATh, 0000IIATS,
KOHKPETU3UPOBATh M CHCTEMATU3UPOBATh N3YUEHHBIH MaTepHal,
BBIJIENAS KIIIOYEBbIE MOMEHTHI M YCTaHaBJIMBas NPUYMHHO-
CIICZICTBEHHBIE CBSI3H. UETKO (OPMYIHPYET OTBETHI, YBEPEHHO
HWHTEPIPETUPYET PE3yIbTaThl aHATHU30B U JPYTUX UCCIICAOBAHH,
a TaKXkKe peraeT CIoXHbIe 3a1a4n. CTyIeHT XOpOIIO 3HAaKOM C
METOJIaMH HCCIJICOBAHHS, HEOOXOAUMBIMU JUISl TPAKTHICCKON
NESITEIbHOCTH, M YMEET CBS3bIBaTh TEOPETHUYECKHE ACTICKTHI
JVCIIUTUTMHBI (MOJTYJIsI) C IPAKTHIECKUMU 3aJ[a49aMH.

7 Xoporo CrynenT obnamaeT 3HAHUSAMH TIPEIMETa TOYTH B IIOJTHOM

6 Xopomo o0bemMe paboueil mporpaMMbl M CaMOCTOSTEIBHO, JOTHUECKU
MIOCJIeIOBATEIFHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,

AKICHTUPYA BHUMAHUC Ha HanOoJee 3HAYUMBIX MOoMeHTax. OH
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HecaTubannbuas IlaTubdannbHas Oo0mas xapakTepuCTHKA pPe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA AUCUHUIINHE (MOIYJIIO)

yMEET aHaJIW3upOBaTh, CpPaBHUBATh, KJIACCUDUIIMPOBATH,
000011aTh,  KOHKPETH3HPOBaTh WM  CHCTEMaTH3HPOBATh
M3YYCHHBIM MaTepual, BBIICIAS €ro KIYECBBIC aCleKThl H
yCTaHaBIMBas MPHUYUHHO-CIICACTBCHHBIC CBsi3u. Dopmynupyer
CBOU OTBETHI, YBEPEHHO HHTEPIIPETHPYET PE3YIIbTATH AaHAIN30B
U JIPYTHX HCCJICIOBaHWA, a TaKXKe pellacT CIO0XKHBIC
cUTyanuoHHble 3a1a4. CTYJIEHT XOpOIIO 3HAKOM ¢ METOJaMU
HCCIICIOBAHMS, HEOOXOAMMBIMHU JUTST MIPAKTHYECKOM
JIESATSIILHOCTH, U yYMEET CBSI3bIBATh TECOPETHUYCCKUE ACIEKTHI
MpeaMeTa ¢ MPaKTUICCKUMH 3a[auaMH.

5 YnoenerBopurensHo| CTymeHT o6namaer 0a30BBIMH 3HAHUSAMH 10 JIHCHHUTUIHHE

4 VY 10B1€TBOpHTENBHO | (MOIYJIIO0), HO MCTIBITBIBAET TPYIHOCTH TIPH CaAMOCTOSATEIBHBIX
OTBETaX M WHCIONB3yeT HeTouHble (opMymupoBku. B xome
OTBETOB OH JIONyCKAaeT OIIMOKHM, KACAIOIIMECs CYTH BOIPOCOB.
CryneHT crocoOCH pelraTh TOJBKO CaMble MPOCTHIC 3a7aud U
BlIJieeT  JWIIb  MHUHUMAaIbHBIM  HAO0OpPOM  METOIOB

HCCIICIOBAHUS.

3 He cnan CryneHT He OBIajen 00s3aTEIHbHBIM MUHUMYMOM 3HAHUH 10
He cnan MpeIMeTy W HE MOXKET OTBETHTh Ha BOIPOCHL, Ja)xe eCIH

1 He cran MPEIoaBaTelb 3a/1aeT AOMOJHUTEIBHBIC HABOISIINE BOMIPOCHL.

JucuurumHa (Moayliib) «MeTobl JUCKPETHON ONTUMH3AIMKUY OLECHUBACTCS CIICIYIOUIIM
o0OpazoM:

AKTHBHOCTH Bec Onucaunmne

Homamnnue 3amanus | 20% | Habop 3a7au 1o Temam Heaenu

KonTtponbubie 40% | [TucbmenHast pabora ¢ HabOpPOM 3a/1a4, KOTOPBIE HY>)KHO PEIIUTH 32
paboTHI OTpaHUYEHHOE BPEMs

AKTHBHOCTH Ha 15% | AxTuBHas paboTa CTyJJeHTa Ha CEMUHApPE, €r0 OTBETHI Ha BOTIPOCHI

CeMUHape TperoiaBaTels U y4acTHe B JUCKYCCHH

OK3aMeH 35% | [lucbmeHHast unu ycTHas padoTa HaJ 3aJaHueM, HallpaBJIeHHBIM Ha

MIPOBEPKY IOJIyUYEHHBIX 3HAHUN U HABBIKOB MO JUCUUIUIMHE (MOIYIIIO)

®opmyJia pacyéTa HMTOrOBOM OLEHKM 10 AucuumnauHe (Moayaw) «Meroabl
AUCKpeTHOH onTuMm3anmum». «0,2 X cpemnee 3a mgomamrHue 3amanust + 0,4 X cpemHee 3a
KOHTpOJIbHBIE paboThl + 0,15% cpenHee 3a akTUBHOCTH Ha cemMuHape + 0,35 X 3a sk3aMeH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIUXCS 110 JMCHHUIINHE (MOLYJII0)
IIpumepHbIe fOMALIHKE 3a]aHUSA

JlomamHee 3aaHue 0 TeMe «3axa4a 00 ynakoBke B KOHTelHepbl. IIpubankéHnbie
AJIrOPUTMBbI»

1. PeanusyiiTe »aaHbII alrOpUTM JJIs 3a/1a4M YIIaKOBKH B KOHTEHHEPHI U IPOTECTUPYHUTE
€ro Ha Habope TeCTOBbIX JAHHBIX.

2. CpaBHHTE pE3yNbTaThl JKAJHOTO AITOPUTMA W aJIrOPUTMa IIEPBOTO ITOAXOJSIIETO
koHTtelHepa (First-Fit) Ha 0IMHAKOBBIX BXOAHBIX JTaHHBIX.

3. Uccnenyiite BIMsSHHE COPTUPOBKU TpeaMeToB 1o yObiBanuio pasmepa (First-Fit
Decreasing) Ha kauecTBO pellIeHHs 3a/1a41 YITaKOBKH.
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4. Pa3zpaboTaiiTe W peaTu3ydUTe aJIrOpUTM MPUOIMKEHUS JUIsl 3aJa4d  YIIaKOBKH C
OTpaHMYEHUEM Ha MAaKCHMAIIbHOE KOJTUYECTBO KOHTCHHEPOB.

5. [lpoaHanu3upyiiTe OICHKY ammpOKCUMAIMH ISl OJHOTO M3 PacCMOTPEHHBIX
NpUOIMKEHHBIX QITOPUTMOB U MTOATBEPAUTE €€ IKCIEPUMEHTAIIBHO.

JomamHee 3aqaHue Mo TeMe «3ajaya 0 prok3aKe U NPpUOJIHKEHUST»

1. Coopmymupyiite 3amauy o prook3zake (0-1) u peanusyiite ITUHaAMHYECKOE
IPOrpaMMHUPOBaHUE ISl €€ peleHHs.

2. Pazpaboraiite u peanu3syiite npuOIMKEHHBIN anropuT™ ¢ rapantueil kauectsa (FPTAS)
JUIS 33]1a4¥ O PIOK3aKe.

3. CpaBHHTE TOUHOE M PUOTIHKEHHOE PEIICHUS 3a]auy O PIOK3aKe Ha pa3IMUHbIX Habopax
JTAHHBIX.

4. TlpoaHanu3upyiTe BIMAHUE MApaMEeTPOB MPUOIMKEHHOTO aIropuTMa Ha KadeCcTBO U
BpEMs PELICHHUS.

5. Pemmre 3amady 0 proK3ake ¢ HECKOJIBKUMHU OTPaHUYEHUSMU (MHOTOMEDPHBIN PIOK3aK) C
HOMOIIBIO IBPUCTHUECKOTO METOAA.

JdomaiHee 3aganue no reme «JIuHeiiHoe MporpaMMupoBaHue»

1. Chopmynupyiite u pemute 3aaa4y JUHEHHOTO MPOrpaMMUPOBAHUS METOJIOM CUMILIEKC
JUTA 33IAaHHOW MPUKIIAAHOM 3a7jauu.

2. Peanmu3yiite MeTOoa ABOWCTBEHHOTO CHUMIDICKCA W CPAaBHUTE €r0 C KIACCUYCCKHM
CHUMIUIEKC-METO/IOM Ha NIPUMEPAX.

3. Hccnenyiite BiusiHue BbIOOpa 0a3MCHOTO PEIIeHHs Ha CKOPOCTh CXOUMOCTH CUMILIEKC-
METOJa.

4. Wcrionb3yst TpaguuecKuil METOJ|, pPelIuTe 3amady JHMHEHHOTO NpPOTPaMMHPOBAHUS C
JBYMs IEPEMEHHBIMU U BU3YaJIU3UPYHTE 00JIACTh TOMYCTUMBIX PELICHUH.

5. IlpoBenuTe aHAIN3 UyBCTBUTEIBHOCTH PELLIEHUS 3a/1a4H JIMHEWHOTO TPOrPaMMHUPOBAHHUS
pU U3MEHEHUU K03()(HUITMEHTOB 11e7eBON (PYHKIIUH.

JomamHee 3axanmne no teme «LlesiouncieHHoe U cMelIaHHO-1EJI0YUCIEHHOE
NporpaMMHpPOBaHHE>

1. Chopmynupyiite 3a1auy 1EIOUUCIEHHOTO IPOrPaMMHUPOBAHUS U PELIUTE €€ C TOMOILBIO
METO/Ia BETBEN U IPAHHIL.

2. Peanmu3yiiTe CMEIIaHHO-IEIOYNCICHHOE TIPOTPAMMHUPOBAHKE IS 3a/1a41 TUIAHUPOBAHUS
IIPOU3BOJICTBA C JUCKPETHBIMU OIPaHUYCHUSIMH.

3. Uccnenyiite BiausiHIE TapaMeTPOB OTCEUCHHS HA 3(PPEKTUBHOCTh METOJ]a OTCCUCHUH B
pELIEHUN LIEJIOUUCIIEHHBIX 3a/1a4.

4. CpaBHUTE METOJbl BETBEM M I'paHUIl U OTCEYEHHH Ha MpHMepax 3aJad CMEIIaHHOTO
LEJI0YMCIEHHOTO TPOTPAMMHUPOBAHHS.

5. Pazpaboraiite u mpoTeCTUPyHTE THOPUIHBIN ANTOPUTM, COYETAIONTUNA METOIbI BETBEH U
TPaHULl C 3BPUCTUKAMU JJIs1 PELLIEHUS CII0KHOM 3aa4u.

IIpuMepHBbIi nepedYeHb BONPOCOB /ISl NOATOTOBKHM K CEMUHapam

1. Yro takoe NP-nonusle 3amaun? [Ipusenure npumep u oowvscHute, nouemy Set Cover
saBiseTcst NP-1mToJtHOM 3amaueil.

2.  OnumuTe >KaHbII aJrOpUTM AJIS 33Ja4d MOKPBHITUS MHOXKECTBAMHU U JOKaXHTE €ro
annpOKCUMAaLMOHHYIO TapaHTHIO.

3. B uém 3akmouaercs 3a1aua Bin Packing 1 mouemy oHa ciio)kHa I TOYHOTO peleHus?

4. OObsacHUTE pa3HUIly MeXy kaaHbiMu anroputmMamu U APTAS/AFPTAS s 3anaun
YIaKOBKH.

5. Kak paboraet knaccudyeckuii tuHaMmudeckuii mporpammupoBanue st 0/1 Knapsack?

6. Uro takoe FPTAS mis 3agaun prok3aka 1 Kak J0CTUTaeTcsl 6alaHC MEXIy TOUHOCTBIO
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1 BpeMeHeM paboThI?

7. OnuimuTe OCHOBHBIE IIATH CHUMILUIEKC-METOJIa U €ro MPEUMYIIECTBA 110 CPAaBHEHUIO C
JIPYTUMU METOJIaMHU.

8. Cdopmymupyiite yCIOBUS IBOWCTBEHHOCTH B JIMHEHHOM MPOTPAMMHPOBAHUHN H
MpUBEAUTE IPUMED.

9. UYro Takoe LP-penakcanus ¥ Kak OHa MCIOIB3YETCS U MPUOIMKEHHOTO pPEIICHUS
LEJIOYHMCIECHHBIX 3a7a4?

10. OO®bsAcHUTE NOHATHE UHTETPAIBHOCTU M MPUBEIUTE MPUMEDP 33/1a4H C UHTETPATIHLHBIM
MOJIUJIPOMOM.

11. Kak paGotaer METOJ BETBEH M IpaHUII HA TIPUMEPE 3a/1a4M prok3aka?

12. Kakue onenku (bounds) HCHONB3YIOTCA JUISI OTCEYCHHS BETBEH W KakK OHHU
BBIYUCIISIFOTCSA?

13. Yro Takoe Gomory cuts ¥ KaKk OHU yJIy4lIaloT pelIeHHe HeI0YNCIEHHBIX 3a1a4?

14. OO6mwsacHuTE, uTO TaKoe cover inequalities ¥ MPUBEANTE PUMEP UX HCIIOIB30BAHMUS.

15. Omnwumure metox lift-and-project u ero posns B yinydinenuu LP-penakcanuii.

16. Hasoswure apyrue kiaccel valid inequalities 1 UX mpUMEHEHHE.

17. Kak paGotaet anroputm JeHKCTpsl A MOUCKA KpaTyalilux myTei?

18. O6wsacuute duality-based moaxonpl K 3agadaM ¢ OUKIAMH MHHUMAJIBHOW CpemHEei
CTOUMOCTH.

19. Yto Takoe ocTaTOYHBIE CETH U KaK OHH UCIIOJIB3YIOTCS B aJTOPUTMAX MPOTAIKHBAHUSA?

20. Onwumute anroput™ Kapma ans HaX0xAeHUS TUPKYISIUH MUHIMAIbHON CTOMMOCTH.

21. Yro Takoe coBepuieHHbIe TpadbI? [IpuBennTe UX XapaKTEPUCTHKY.

22. Kakue anropuTMBbl UCIONB3YIOTCS AJI PACKPACKH XOPpJAIbHBIX IpadoB?

23. Kaxk cBs3aHbI 33]]a91 MTOVCKA KJIIMKU ¥ YCTOWYHMBOTO MHOXKECTBA C packpackoi rpada?

24. UYto Takoe theta-pyHKIMSI 1 KaK OHA UCHIOTB3YETCs s pelaKcalyii 3a1a4 pacKpacku?

25. Yro takoe SDP-penakcanus u Kak OHa MpUMEHseTCs K 3agade Max-Cut?

26. IIpuBenute npumep ucnons3oBanus SDP s 3anay na rpadax.

27. Yto takoe QUBO u kakue 3a7a4u CBOAATCS K 3TOU (popmymrpoBke?

28. OnwuiuTe METOABI JIOKaIHHOTO MOKMCKA TS pelieH s 3a1a4 Kk u Max-Cut.

29. Yro Takoe constraint programming ¢ Kak OH TPHMEHSETCS B TUCKPETHOU
onTHUMH3auu’?

30. OmummTe OCHOBHBIE TPUHIMIBI PAOOTHI METa’BPUCTHK: OTXKUTA W TCHETHYECKUX
AITOPUTMOB.

IIpumepHble 3a1aHus /151 KOHTPOJIbHOI PadoThbI

KonTtpouabnas pa6ora 1: TpyaHopemaembie KOMOMHATOPHBIEC 32Ja4YH H
NpuoOINKEHHDbIE ATTOPUTMBI

1. JlokaxxuTe, 4TO 3a/1a4a NOKPHITUS MHOXKeCTBaMHU siBiisieTcst NP-1oHO#.

2. OnummuTe anropuT™M MPUOIMKEHHOTO PEUICHUs 33aJauu 00 YITaKOBKE B KOHTEHHEPHI C
K03 dunreHTom 2.

3. PemmuTe 3amauy o prok3ake ¢ npeameramu: Beca [2,3,4], croumoctu [3,4,5], BMECTUMOCTB
5, UCIIONB3Ys KAIHBIN alITOPUTM.

4. Ipuseaure npumep NP-niomHON 3a1a4M, OTIMYHON OT HOKPBITHSI MHOKECTBAMHU.

5. OrueHuTe OTHOCUTENBHYIO OIUOKY NMPUOIMKEHHOTO aJIrOpUTMa JJIS 3a/1a41 O PIOK3aKe ¢
MOJIHOCTBIO MOJTMHOMHUAIBHBIM MPUOIIHKEHUEM.

6. ChopmynupyiiTe 3a1a4y HOKPBITUS MHOKECTBAMH B TEPMUHAX TEOPUU MHOXKECTB.

7. Onumwure npocToi MPUOIMKEHHBIN aNTOpUTM I 3a/1a4u 00 yIIaKOBKE B KOHTEITHEPHI.

8. SIBnsiercs nu 3amaya o prok3ake NP-nonnoii? O0bsicHuTe.

9. llpuBeaure mnpuMep nUpUOMMKEHHOTO anroput™Ma s NP-TpymgHON 3amaum ¢
rapaHTUPOBAaHHBIM K03 PUIIUEHTOM.

10. Paccumraiite xodhdUIMEHT TPUOIMKEHUS s JKAJHOTO ajlropuT™Ma B 3agade o
PIOK3aKe ¢ IPOOHBIMH ITpEeIMETaMHU.
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KonTpoabsHnas padora 2: KomOuHaTopHas onTuMHu3anus Ha rpagax

oukrwnE

npoctoMm rpade.
7. SABnsercs mu rpad ¢ BepmmHamu 1-2-3 u péopamu 1-2,2-3 coBepiieHHBIM?

8. Haiimute cTrabmiibHOE MHOXKECTBO MaKCHMAaJIbHOTO pa3mepa B rpade ¢ 3 BepIIMHAMH U
p&opamu 1-2,2-3.
9. OnummTe NpsAMO-IBOWCTBEHHBIN METO TS 3a/1a4M O KpaTJalIinuX MyTsX.
10. Paccumraiite MUHUMAIBbHYIO CTOUMOCTb LIMPKYJIALMU B Irpade ¢ IUKIaMHU.

Onummre anroput™ JIeHKCTphI 11 HAXOXKACHUS KpaTYallliuX myTel B rpade.

Pemnre 3amauy o MmakcumabHOM TlapocodeTanuu B rpade ¢ péopamu {(1,2),(2,3),(3,4)}.
SBnsiercst mu nonueiid rpad K4 xopaansabmM? O0bscHUTE.
Haiinure MuauManbHyto packpacky st rpada C4 (ki1 u3 4 BepIivH).
Omnwummre 3a7a4y 0 MAaKCUMAJIBHOM KITUKE B rpade.
[Ipumenute anroputm @Dopna-dDankepcoHa K 3aJade O MAKCUMAIbHOM IIOTOKE B

33}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JTMCHMIIJIMHE (MO}IyJIlO)

Ne n/m 3ananue OTtBeT Komnerenunus
1 YkaxuTe KIacc 3a1a4, Uit KOTOPBIX NP-mrontabie / NP-onabIe 3ama4n / YK-1
NP-mmonmHOTa SBISETCS KIIIOYEBOH NP-monmaste (BapuanTsl: NP-moHEIE,
XapPaKTEPUCTUKOM. NP-mosiHbIe 331241)

2 YkaxuTe MeTo | MpUOIMKEHHOTO Kannerit anroput™ / XKamusiid YK-1
peleHus s 3812491 TOKPBITUS ANTOPUTM (BapHAHTHI: KaJAHBIN
MHOKECTBaMHU. anroputm, greedy algorithm)

3 VYKaxuTe KpuTepuil OLEeHKH Koa¢ddumment anmpoxcumaruu / YK-1
KadecTBa MPUOIIKEHHBIX Koaddurment anmpokcumarm
ANTOPUTMOB B 3aj1aue O PIOK3aKe. (BapuaHTBI: KO HUIHEHT

annpoKCHMAIlMH, approximation ratio)

4 VYKaxuTe MoAX0J K CHHTE3y [psiMo-aBOHCTBEHHBIE METOIBI / YK-1
penieHnit B KOMOWHATOPHOM IIpsiMo-nBOKCTBEHHBIE METOIbBI
ONITUMHM3AIUH Ha rpadax. (BapHaHTBI: IPSIMO-/IBOMCTBEHHEIE

metoibl, primal-dual methods)

5 VYKaXnuTe MaTeEMaTHYECKYIO OCHOBY Teopus aBoiictBennocTn / Teopus OIIK-1
JMHEHHOT O IPOrpaMMHUPOBAHHS. JBOWCTBEHHOCTH (BapUaHTHI: TEOPHUS

nBorictBeHHoCcTH, duality theory)

6 Ykaxure METOJ JJIsl pEeIICHUS Meton BeTBe# 1 rpanuil / Meton OIIK-1
LEJIOYUCIIEHHOTO BETBEH U rpaHul] (BapuaHThl: METOJ
MIPOrpaMMHUPOBAHUSL. BeTBel u rpanuil, branch and bound)

7 YKaxuTe MaTeMaTHYECKYIO [MonyomnpenenéHuple penakcamum / OIIK-1
KOHIIETILIMIO JUJISl PEJIAKCALIUN B ITonyonpenen€Huple pesrakcanuu
ONITUMH3ALIUH. (BapuaHTBI: OITyONPEACTIEHHBIC

penakcanmu, semidefinite relaxations)

8 YKaxXHuTe aaropuT™M JUlsl HAXOXKICHUS Anroput™m JleHKcTpsl / AnroputM OIIK-4

KpaT4alImx myTeit B rpade. JeiikcTphl (BapHaHThL: aJrOpUTM
Heiikctpsl, Dijkstra's algorithm)

9 YKaXuTe METOM TSl PEIICHIS Anroputm Briiocca / Anroputm Biiocca OIIK-4
3aJ]a9u 0 MaKCUMaITbHOM (BapmanTsl: anroput™ brocca,
apOCOYETaAHUH. Blossom algorithm)

10 VYKaXuTe aaropuT™ JUIsl paCKpacKu Kannas packpacka / KanHast OIIK-4
rpadoB. packpacka (BapHaHTBbI: yKaaHas

packpacka, greedy coloring)

11 YkaxuTe MaTeMaTHYECKHUI anmnapar SDP-penakcauuu / SDP-penakcanyn OIIK-4

JUIs1 KBaAPaTUIHbIX OMHAPHBIX 3a1a4. (BapmanTsl: SDP-penakcauum,
semidefinite programming relaxations)
12 YKaxXuTe aNropuT™ TS pearu3aiui AnroputMm ['omopu / Anroputm OIIK-6

METOJa OTCCUCHHI.

["omopu (BapHaHTBI: AJITOPUTM
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I'omopu, Gomory cuts)

13 VYkaxuTe Moaxon K pazpaboTke I'eneTnueckue anropuT™sl / OIIK-6
[IPOTPaMM JJIsl METa3BPHUCTHK. I'eneTnueckue anropuTMbl (BapUaHTHI:
TeHETHUYECKHE AJITOPUTMBEI, genetic
algorithms)
14 YKaXuTe HHCTPYMEHT IS I'padpuaeckue uaTEpdEich / OIIK-6
BH3yaJIH3allX PE3YyIbTATOB B I'paduaeckue uaTEphEHCH
ONITUMH3ALIUH. (BapuaHTHI: TpaduyecKue
unrepdeiicer, GUI tools)
15 YKaxuTe METOJ IporpaMMUpOBanms | JIMHaAMUYIECKOE MpOorpaMMHUPOBAHHE / OIIK-6
IUIs pelIeHus 3a1a4d Ha rpadax. JuHamuueckoe nporpaMMHUPOBaHHE
(BapHaHTBI: AUHAMHUYECKOE
nmporpamMmmupoBanue, dynamic
programming)
16 VYkaxxure aaroput™ ajist oopadoTku Anroputm ®opaa-Dankepcona / OIIK-6
LUPKYJSILUI MUHUMAJIBHON Anropurm ®opra-dankepcona
CTOUMOCTH. (BapuanThl: anroput™ Popaa-
dankepcona, Ford-Fulkerson
algorithm)
17 YKaxuTe METOJT MOJCIMPOBaHus sl | JlMHaMHU4YeCcKoe mporpaMMHUpOBaHKE / IK-3
3aJaud O PIOK3aKe. JuHamuueckoe nporpaMMHUPOBaHHE
(BapuaHTHI: AMHAMUYECKOE
nporpamMupoBanue, DP modeling)
18 YkaxuTe moaxo] K XopnanbHeie rpadbl / XopAanbHbIe IK-3
ITOPUTMHUYECKOMY MOJEITUPOBAHUIO rpadsl (BapHaHThI: XOpAAJIbHbIE
packpacku rpados. rpadsi, chordal graphs)
19 VYkaxkuTe METOJ aHAIIN3a Teopernueckas rapantus / IK-3
Pe3yabTaTOB B NPUOIMKEHHBIX Teopernueckast rapanTus (BapuaHThI:
aNropuUTMax. TeopeTHuecKas rapanTus, theoretical
guarantee)
20 YKaxuTe MOJICIb JUIsl KBJAPATHIHBIX QUBO-moaens / QUBO-Mozens TIK-3

6I/IHapHLIX 3aJa4 B OIITUMH3aIINHN.

(Bapuantel: QUBO-mozens, quadratic
unconstrained binary optimization)
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