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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma AucUUIUIMHBL (MOIyns) «MeETOJbl JUCKPETHOM ONTUMH3ALUN»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HaykH, Npoduiab VICKyCCTBEHHBIH WHTEIUIEKT, YTBEPXKAECHHBIH INPHUKA30M
MunucTepcTBa HayKH U BbIcIiero oopasosanus Poccuiickoit deneparmu Ne 807 ot 23.08.2017
roja.

N3yuenne aucuuIuiHbel (Moayisi) «MeToabl TUCKPETHOW ONTHMH3ALKN» MO3BOJISET
3¢ (eKTUBHO pelaTh 3aJa4d BbIOOpAa ONTUMAJIBHBIX PELICHWH B YCIOBUSAX OrpaHUYEHUH U
JUCKPETHBIX MMAapaMeTpoB, YTO BAKHO Ui NPUKIAAHBIX O0JIACTeH, TaKUX KakK JIOTUCTHKA,
IUIAaHUPOBaHUE U MH(GOpPMAIMOHHBbIE TEXHOJOrMH. OCBOGHHE 3THX METOAOB CIOCOOCTBYET
Pa3sBUTHIO AHAJUTUYECKOTO MBIIUICHUS M HABBIKOB MOICITUPOBAHUSA CIOXKHBIX CHUCTEM, YTO
HOBBIIIAET KOHKYPEHTOCIIOCOOHOCTh CIIELUAIUCTOB HA PIHKE TPYAA.

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
HckyccTBeHHBIH MHTENIEKT M BXOIUT B BapuaTHBHYIO yacTh broka 1, dopmupyemyro
y4acTHUKaMU 00pa30BaTENIbHbIX OTHOLIEHUH.

Juctunnuna (Moaynb) u3ydaercs Ha 3 win 4 Kypce B 5, 6 wim 7 cemecTpe Ha BBIOOD.
JocTyniHa K W3Y4YEHHUIO TOCIE YCIEIIHOTO OCBOEHUS AUCHMIUIMH (Moaynei): «/luckpernas
matemaTukay; «Marematnueckuii aHanmu3z» U «JIuHeiiHas anrebpay umum «OCHOBBI
MaTeMaTHYECKOro aHaJIN3a U IMHEWHOU anreOpbI».

Heap n3yyenus AMcUUIIMHBI (MOAYJIs): GOpMUPOBAHNUE 3HAHUN U HABBIKOB pa3paboTKu
U TIPUMEHEHUS aJrOpUTMOB s () (PEKTUBHOrO peleHus 3aJad ONTUMH3AIUN C TUCKPETHBIMU
NEPEMEHHBIMH B Pa3JIMYHbIX IPUKIAIHBIX 001aCTAX.

3agauun u3y4eHust JMCHUILIMHBI (MOIYJIS):

— OCBOUTh (YyHJAMEHTAJIbHBIE TMOHATUA W METOJbl JUCKPETHOM ONTUMH3AMU JUIs
IIPUMEHEHNs B 3a/adax IUIaHUPOBAHMS, INOMCKA WM NPHUHATHS PEIIEHUH B HMCKYCCTBEHHOM
UHTEIUIEKTE.

— pa3BUTb HABBIKM  MAaT€MaTH4YECKOIO0  MOJEIMPOBAaHUS  JUCKPETHBIX  3ajad,
BO3HHUKAIOIIMX B 00JAcTAX MAIIMHHOTO OOy4YeHMs, POOOTOTEXHUKM M aHalIM3a JaHHBIX, C
HCIIOJIb30BAHNEM COBPEMEHHBIX AJITOPUTMOB U IPOIPAMMHBIX HHCTPYMEHTOB.

— H3YyYUTh TEOPETHUUECKUE OCHOBBI CIIO)KHOCTH BBIYMCIEHUH U 3(PQPEKTUBHOCTH
ITOPUTMOB JTUCKPETHOW ONTUMH3AIMH, YTOOBI OLIEHUBATh IPUMEHUMOCTh METO/I0B B peaJIbHBIX
MPUIOKEHUAX HMCKYCCTBEHHOI'O HMHTEJUIEKTa, TAKUX KaK ONTUMHU3AlMs HEUPOHHBIX CETeW W
MHOTOKPUTEPHAIILHBINA BBIOOD.

— chopMupoBaTh YMEHHMS aHAIM3MPOBATh W  UHTEPNPETHPOBATH  PE3YJIbTATHI
ONTHUMU3ALMM, a TakK€ HHTETPUPOBATH METOJbl JAUCKPETHOM ONTHUMHU3ALMM Ui pEUICHUs
PAaKTUYECKUX NMPOOIJIEM B 00J1aCTH KOMIIBIOTEPHBIX HAYK.

B pe3ysbTare 0cBOCHUsI AUCHHUILIMHBI (MOLYJI51) 00Y4YAIOLINIACS JOJIKEeH:

3Hamy:

— ocHOBHbIE MOHATUS NP-110JIHOTHI 1 puMepsl Kilaccuuecknx NP-1moinHbIX 3a1a4 (3a1a4a
MOKPBITUSI MHOXKECTBaMH, 3ajlaya O PIOK3aKe);

— (opMynupoBKM 3a1a4 YMAKOBKM B KOHTEHHEPHl M JIMHEHHOTrO MPOTrpaMMHUpPOBAHMS
(JIIT), mx mpuKIaHOE 3HAYEHUE;

— OCHOBHBIE NpPUONMKEHHBIE anropuT™Mbl A NP-TpynHBIX 3agau M UX TrapaHTHH
TOYHOCTH;
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MeTObl LesiounciaeHHoro nporpammupoBanus (LII) u cmemanHO-11€1049NCIEHHOTO

nporpammuposanus (CLIT);

OCHOBBI Teopuu TrpadoB (XOpAalmbHBIE M COBEpLICHHBIE 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 JIMHEWHBIE U LIEJIOYUCIICHHBIE MOJIEIIN JUIsl ONTUMH3ALMOHHBIX 3a/1a4;
HCIIOJIB30BaTh METO/ BETBEH U I'PAaHHUIl U METOABI OTCeUeHUM Ju1s pewmenus LI,
pemath 331241 Ha rpadax (packpacka, mapocoyeTaHusl, KpaTdaulie myTr) ¢ TOMOIIBIO

AITOPUTMUYECKUX METOJIOB;
eénaoemsp:

HaBbIKaMU aHaJIU3a CJIOKHOCTHU aJITOPUTMOB U J10KA3aTCIILCTBA NP'pr,Z[HOCTI/I;
METOHdaMU pPEJIaKCaAllUU U OKPYTJICHUA IJIS ITIOCTPOCHUA HpI/I6J'II/I)I(éHHLIX peHleHHﬁ;
TEXHUKOMN CHMINIJIICKC-MCTOAa 1 ,I[BOIZCTBGHHOCTH B JTUHEHMHOM IIporpaMMHpPOBaHUU;
aJIropuTMaMu HpHMO-HBOﬁCTBeHHLIX MCTOJAO0B MW pPCIICHUA 3aldad MUHUMAaJIbHON

CTOMMOCTH;

MOJXO0/IaMH TOJIYONIPEAECIEHHOIO MPOrPAMMHUPOBAHUS U META3BPUCTUK ISl CIOKHBIX

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 caMOCTOSTEIbHONW PabOThI 00yUYarOIIUXCA:

KomnereHnuus Conep:xanue HNuauxkarop IlepeyeHpb MJIAHNPYEMBIX
KOMIIEeTeHII U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JucHMIJInHe (MOIYJII0)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYIIECTBIISTH ITOUCK, nHpopMaIy B 00IaCTH
KPUTUYECKUH aHANN3 U HCKYCCTBEHHOT'O MHTEJJIEKTa, OCHOBHBIE
cHHTe3 HH(popManuy, MPUHIUIBI KPUTHYECKOH OILIEHKH
MIPUMEHSATH CUCTEMHBIH HMCTOYHUKOB HH(POPMALINN U UX
MOJIXOJT IS pEIIeHNUs peJIeBaHTHOCTH.
IIOCTAaBJICHHBIX 327124 VK-1.2. YMeeT KpUTHIECKU OIICHUBATh
MCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIE M3 PA3TUIHBIX
WCTOYHUKOB JJIsl peIICHHS 3aa4,
NPUMEHSATh CHCTEMHBIN TOAXO0]] K
AHAIIM3Y U PEIICHUI0 KOMITIEKCHBIX
pobaeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI €
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJIs1 00pabOTKH
uHGopMayu, GOpPMYyTUPOBAHUH U
CTPYKTYpUPOBAaHUH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOpMAITIH
YK-2. CriocobeH onpeaensTh YK-2.1. 3HaeT AeCTBYIOIINE IIPABOBEIE HOPMBI,
KpYT 33]a4 B paMKax PETYIUPYIOIIHE IS TEILHOCTh B
MOCTaBIICHHOH LIEJIN 1 00J1acTH penIeHus 3a/1a4, OCHOBHBIC
BEIOHUpATH METOJIbI ¥ TIOJIXOMBI K OIIPEJICIICHUI0
ONTUMAJIbHBIE CIIOCOOBI KpyTa 3a1a4d
WX peIeHUs, UCXOS U3 YK-2.2. YMeeT onpenensaTh Kpyr 3a7ad B paMKax
JIEHCTBYIOIIIX ITOCTaBJICHHOH TIeNTH, BHIOMPATh
MIPAaBOBEIX HOPM, ONITUMAJTBHBIE CITIOCOOBI PEIICHHS 33/1a4,
UMEIOIIIUXCS PECYPCOB U YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OTpaHHYEHUH OTpaHUYEHHUSI
YK-2.3. NmeeT npakTH4ECKUA OMBIT
MIPUMEHEHUS 3HAHUH O TIPAaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusix, pa3paboTKU U peaan3anun
pelIeH i B COOTBETCTBUH C
YCTaHOBJICHHBIMU OTPaHUYCHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
¢bopMynupoBaTh U PEILIEHHIO 3a1a4 NPUKJIATHON 1
pelIaTh aKTyaabHbIE U KOMITLIOTEPHON MaTeMaTHKH, BKIIFOYAs
3HaYMMbIE TIPOOIEMBI ITOPUTMBI, MATEMATHUECKOE
MIPHUKIIATHON U MOJICJINPOBAHNE U TEOPHIO
KOMITBIOTEPHON ONITUMM3ALINH, & TAKKE COBPEMEHHBIC
MaTeMaTHKH WHCTPYMEHTHI U TEXHOJIOTHH,
HCTOJIb3YEMBIE B 3TOH 001aCTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh MaTEMaTHUECKHE
3a/1a4¥, IPUMEHATH COOTBETCTBYIOIINE
METOJIbI ¥ QJITOPUTMBI JIJISl KX PEIICHHUS,
a TaKKe UHTEPIPETUPOBATH H
MIPEICTaBIISITh PE3yIbTATHI B IOHITHOMN H
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JIOCTYITHOM popme

OIIK-1.3. Hmeet nmpakTHYECKUN OTIBIT pabOTHI HAL
MIPOEKTaMH HJIH UCCIICTOBAHUSIMU B
001acTH MPUKIaTHON B KOMITBIOTEPHON
MaTeMaTHKH, BKJIIOYasl y9acTHe B
KOHKYpCax, OJMMIINAIaX WM HAyIHBIX
yOIMKAIUX, TJe ObUTH PEIICHBI
aKTyalbHbIC ¥ 3HAYMMBbIC 3a1a4H
ITK-1. CrocobeH omnpenemnsiTh IK-1.1. 3HAeT OCHOBHBIE TEOPETHUCCKHIE
obmye GopMBI 1 KOHLETIINH ¥ IPUHIUIIBI, OTHOCSIIHECS
3aKOHOMEPHOCTH K 00J7aCTH MAIIMHHOTO 00yUYeHHs, a
00JIaCT! MaIIMHHOTO TaKKe KIIFOUEBBIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIETIH, KOTOpPBIE TIOMOTAOT B aHAJIM3E
1 MHTEPIPETAlMU JaHHbBIX
IK-1.2. YMeeT NpoBOAUTH CUCTEMATHUECKHUI
aHaM3 00JacTH pa3padOTKHU, BBIABISATh
1 hOopMyITUPOBaATH 00IITHE
3aKOHOMEPHOCTH U TCHJCHIIUH, a TAKXKE
MPUMEHSTH METO/IbI HCCIICIOBAHMUS JUIS
TIOJTYYCHHUS] HOBBIX 3HAaHUH M IOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUIT OMBIT padOTHI B
00J1acTH MaIIMHHOTO 00yUYeHHS,
BKJIIOYAsl y4acTHE B HAYYHBIX POCKTAX,
MCCIIEOBAaHUAX HIIH MPAKTHIECKUX
3aJJaHUsIX, TJ€ ObUIH BBISBJICHBI U
orucaHbl o01re GopMel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMAIIMOHHON U
THTIOBBIC 337291 OoubrorpaduIecKor KyJIbTyphl, a
npodeccnoHaIbHOM TaKKe MPUHIAIBI HHPOPMAIMOHHOM
JIeATETbHOCTH B 0€30MaCHOCTH U MPUMEHEHHUS
obnactu UHQOPMAITTOHHO-KOMMYHHUKAITMOHHBIX
HCKYCCTBEHHOTO TEXHOJIOTHH B TPO(ECCHOHAIBLHOM
MHTEIUIEKTa, ONHPAsiCh JeATeIIbHOCTH
Ha HH(POPMAIIMOHHYIO U IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
oubnmorpaduveckyro UHQOPMAITHOHHO-KOMMYHHUKAIIMOHHBIE
KyJIbTYpPY, UCTIONIB3Ys TEXHOJIOTHH JUTS PEIICHHS CTaHaPTHBIX
UH()OpPMALTMOHHO- 3a1a4 npodeccuoHaTBHOM
KOMMYHHKAIIHOHHBIE JeSITEIIbHOCTH, YUYUTHIBAs TPeOOBaHUSI
TEXHOJIOTUH U nH(OpPMAIMOHHOH 0€30MaCHOCTH
YUUTBIBasi OCHOBHBIE [K-2.3. Hmeer ombiT paboThl €

TpeboBaHwMs
UHPOPMAITMOHHOH
0e3onmacHOCTH

“H(OPMAILIMOHHBIMH PeCypcaMu U
TEXHOJIOTHSIMHU B 00JIaCTH
HCKYCCTBEHHOTO MHTEJUIEKTA, BKJIFOYas
co0JIr0IeHre HOPM HH(DOPMAITMOHHOM
0€e3011aCHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
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 MareMaTrnyeckoe 8 8 31 Jomarirxue
MPOTPaMMHUPOBAHUE U 3ajaHus
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
Ikzamen 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 TpynHopeuiaembie
KOMOWHATOPHBIC 3a1a91 U
MPUOIKEHHBIC aJTOPUTMBI

Beenenue. NP-nonHble 3a1aun, 3a/1a4a TOKPBITHSI MHOKECTBAMH.
3anaga 00 ymakoBKe B KOHTeHHeEpHI. [IpnbnnkEHHbIE alTOPUTMBI.

3anmaga o prok3ake ¥ MPUOIIKEHUS

2 Maremarnueckoe JIuneiitHoe nporpaMMupoBanue. LlegouncieHHOe U cMENIaHHO-
IIPOrpaMMUPOBAHKE U TOYHBIE LENOYHMCIEHHOE MPOrpaMMUpoBaHue. MeTtos1 BeTBEH U rpaHuil. MeTof
METOIBI orceuyenuii |. Merox orceuenuii 11

3 Komb6unaropHas ontuMu3anus IIpsiMO-IIBOMICTBEHHBIE METO/IBI U KpaTyaiiiye myTy. 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 penakcaund. KpagpaTuuHsle OMHapHbIE 3a1a4H.

9BPUCTHUYCCKUC 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.

Ocnosnasa tumepamypa:
1. Metoasl onTUMH3AIUH : YUeOHUK U MpakTUKyM Juist By3oB / @. I1. BacunbeB, M. M.

[Toranos, b. A. bynak, JI. A. AprembeBa ; nox 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
«bubnmuoreka nporpammuctay). - ISBN 978-5-4461-1799-4. - Tekcr : anekrponnsid. - URL:
https://znanium.com/catalog/product/1733515.

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

yueOHuK aist By30B / O. A. Tomnerun. — 2-e u3n., ucnp. u nomn. — Mocksa : M3narenscTBo
FOpaiit, 2025. — 233 ¢. — (Bsicmee obpazosanne). — ISBN 978-5-534-11755-4. — Texker :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:

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

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

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

Jononnumenvnan tumepamypa:

1. Cyxapes, A. I'. Meropl onTUMHU3ALMY | YIEOHUK M MPAKTUKYM JUIs OakaiaBpuata u
maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-¢ u3., ucnp. 1 J0M. —
Mocksa : M3narensctBo FOpaiit, 2022. — 367 c. — (bakanaBp u Mmaructp. AkajieMU4eckuii Kypc).
— ISBN 978-5-9916-3859-3. — Tekcrt : anexkTpoHHBIH // OOpazoBaTenbHas matgopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/507818.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M HAy4dHO-
HCCJIEIOBATENbCKOM paboT 00yyaronuXxcsl, IPelyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomerienus1, KOTOpPBIE MPEICTABIISAIOT CO00 yueOHbIE ayJUTOPUH IS TPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHM CEMUHApCKOro (MPakTUYECKOro) THIA, TPYIIOBBIX U
WHJVBUYaJIbHBIX KOHCYJIbTALUN, TEKYIEr0 KOHTPOJIA U IIPOMEXYTOYHOU aTTECTallMH, a TAKKe
MIOMEIICHHUS ISl CAMOCTOSATENIFHOM paOOThI M MOMEINEHHS [T XpaHEH!UsI M TPO(UIaKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIICIIMATU3UPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayAUTOPHUAX, OCHAILCHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUISL MCTIONIb30BaHMsI MHBAJIMJAMH M JIMLAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 3/10pOBbBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B 3JCKTPOHHYIO  MH(POPMALMOHHO-O0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJIMOTEYHBIM CUCTEMAM, COBPEMEHHBIM NpOo(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. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | 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
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmue 110 IIpoussoacreo JInuen3uoHHoe / cB00OIHO

pacmpocTpansieMoe

OnepanuoHHbIe CUCTEMBbI:

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

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

IIporpammHoe obecneyeHne Uisl IVIAHUPOBAHHUSI M Y4eTa BPeMEHH:

Toggle app | 3apy6exHoe | cBoGOIHO pacmpocTpanseMoe

CucTeMbl YHPaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
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Cucrtembl ynpapjaeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | 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 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:

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. MeToanueckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B npornecce u3yueHMs TUCHMIUIMHBI (MOAYJs) «MeTo/bl NUCKPETHOM ONTHMMM3ALUU» B
paMKax TEKyIIEero KOHTPOJI YCIEBAEMOCTH HCIOJIb3YIOTCSI TaKU€ BUABI y4eOHOU paboThl, Kak
JIEKLIMU, CEMHMHApbl, KOHTPOJIbHbIE PalOOThl, JOMAIIHUE 33JaHUs, a TaKXKe pa3lIU4YHbIC BHJIbI
CaMOCTOSITENIbHOM padOThl 00yYaroIMXCs IO 3aJaHUI0 IPEnoJaBaTelis, HAlpaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH, 3aKpeIJICHUE  MPAKTUYECKUX
poecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNUE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
npernoiaBaTeseM yaeOHOTO MaTepraa, Kak paBuiio, TEOPETHIECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCsi BECTH KOHCHEKT JIEKLIMH: KPaTKO M CXeMaTHYHO
(UKCUPOBATh OCHOBHBIC HWICH, BHIBOJBI M OOOOIICHHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, ¥ TOTBITATECS HAWNTH OTBETHI B PEKOMEHIOBaHHOMW JHTeparype. Ecmm
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape — akTuBHas paboTa CTy/I€HTa HA CEMUHApE, €ro OTBETH HA BOIPOCHI
NPENoAaBaTeNsl U y9acTHE B TUCKYCCHHU.

Jlis yCcHemHoro y4acTsi B CEMUHape CTy/IeHTaM PEKOMEHAYETCs 3apaHee 03HAKOMUTBCS C
TeMON OOCYXXAEHUs, IPOYNUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIaTh M BOBJIEKATHCS B TUCKYCCHIO, BHICKA3bIBas CBOM MHEHHS M apTyMEHTHPYS UX.
[Ipu oTBeTax Ha BONPOCHI MPENONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OTMPAsiCh HAa U3y4YEHHBII MaTepHrai. Takke IMoJIe3HO MOIEPKUBATH TUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.
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Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOoOMallHUMHU 3aJaHUSIMHW BaKHO BHHMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSAMHU U CPOKAaMH BBINOJIHCHHs. PeKoMeHyeTcss pa30MBaTh 3aJaHHs HA 3Tarbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTh Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAHH-PECyPChI, I 00Jiee rITyOOKOro MOHUMAHHMSI TEMBI.

Koumponvnas paboma — nuceMeHHasi pabota ¢ HabopoM 3a/1a4, KOTOPbIC HYXKHO PEIIUTh 3a
OrPaHUYCHHOE BPEMSI.

HCHB KOHTpOHbHOﬁ paGOTbI — [NOJIYYUTH CIICHUAJIbHBIC 3HAHUA T10 O[[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 miporiecce camocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMHU
MaTepuaiaMy Mpyu MUHUMAIILHOM yYacTHH MpenoaBatess. 3a1auu CTyJeHTa BKIOYA0T padoTy
C KOHCITEKTaMH JICKIIHi (00paboTKa TEKCTa), TOBTOPHOE H3yUCHHE yUCOHBIX MATEPHUAJIOB, TIIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIIOIHEHHE yU4eOHO-UCCIIEeI0BATEbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUIIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucHUIIMHe (Moay/110) «MeToabl AMCKPETHOM ONITUMH3ALUM»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIiH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBIsieTCs B ¢dopme
9K3amMeHa, Ipu 3TOM TPOBOJUTCS OLIEHKA KOMITETEHITNH, C(HOPMUPOBAHHBIX 10 TUCIUTLINHE.

JIns OueHMBAHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUH
UCTIONb3YyeTCsl JiecaTuOaulbHas IIKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
NATHOAIIIBHOM IIKAIO0H CIIeyIoIuM 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, aKLEHTUPYs] BHUMaHUE Ha HanOoJjiee BaKHOM. YMeeT
aHaJM3UPOBATh, CPAaBHUBATh, KIACCH(QHUIMPOBATH, 0000IIATS,
KOHKPETHU3UPOBATh U CUCTEMATU3UPOBATh N3YUEHHBIA MaTepuall,
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 o0beMe paboueil mporpaMMbl M CaMOCTOSTEIBHO, JOTHUSCKU
ITOCJIEIOBATEIFHO M BCECTOPOHHE OTBEUACT HA BCE BOIPOCHI,

AKICHTUPYA BHUMAHUC Ha HanOoJee 3HAYUMBIX MOMeHTax. OH
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JecarnoanabHas IIgsTudaiibHast O01as XxapaKkTepUCTHKA pe3yabTaTa 00yueHHs 1o
olleHKa OlleHKAa AUCUUIINHE (MOTYJIIO)

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 3HAHHSMH 10 JIHCIUTUIHHE

4 Y noBneTBopuTensHo | (MOIYIIO), HO MCIIBITHIBACT TPYAHOCTU NPU CAMOCTOSTENIbHbIX
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.

Juctunnuza (Moayns) «MeToabl JUCKPETHON ONMTUMM3AIMIY OICHUBACTCS CIEAYIOIIUM
obpazoM:

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 HTOrOBOM OLEHKM 10 AucuunauHe (Moayaw) «Meroabl
AUCKpeTHOH onTuMm3anun». «0,2 X cpemnee 3a gomamHue 3amanus + 0,4 X cpemHee 3a
KOHTpoJbHBIE paboThl + 0,15% cpenHee 3a akTuBHOCTH Ha cemuHape + 0,35 X 3a sx3aMeH».

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
koHTeitHepa (First-Fit) Ha 0IMHAKOBBIX BXOHBIX JIaHHBIX.

3. HUccnenyiite BIWSHHE COPTHPOBKM TNpeAMETOB 10 yObiBanuio pasmepa (First-Fit
Decreasing) Ha Ka4ecTBO peIlIeHHs 3a/1a41 YITaKOBKH.
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4. Pa3zpaboTaiiTe W peaTu3ydUTe aJIrOpUTM MPUOIMKEHUS JUIsl 3aJa4d  YIIaKOBKH C
OTpaHWYCHUEM Ha MAKCHMAJILHOE KOJMYECTBO 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]]a4¥ 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. Pemure 3amauy o prok3ake ¢ HECKOJIBKUMH OTpPaHUYEHUSAMH (MHOTOMEPHBIA PIOK3aK) ¢
HOMOIIBIO IBPUCTHUECKOTO METOAA.

JomamHee 3aganue no reme «JIuHeiiHoe mporpaMMupoBaHue»

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

2. Peanmu3yiite MeToa ABOWCTBEHHOTO CHUMIDICKCA W CPAaBHUTE €r0 C KIIACCUYCCKHM
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
JBYMsl IEPEMEHHBIMH U BU3YaJIU3UPYHTE 00JIACTh TOMYCTUMBIX pEIICHUH.

5. IIpoBenuTe aHAIN3 YYBCTBUTEIBHOCTH PELLIEHUS 3a/1a4K JIMHEWHOTO TPOrPaMMHUPOBAHHUS
pU U3MEHEHUU K03()(HUITMEHTOB 11e7eBON (PYHKIIUH.

JomamHee 3axanmne no teme «LlesiouncieHHoe U cMelIaHHO-1EJI0YUCIEHHOE
NPOrpaMMHPOBAHHE»

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
pEILIEHUN LIEJIOUUCIECHHBIX 3a/1a4.

4. CpaBHUTE METOJbl BETBEM M I'PaHUIl U OTCEYEHHH Ha MpHMepax 3aJad CMEIIaHHOTO
LIEJI0YMCIEHHOTO TPOTPAMMHUPOBAHHS.

5. Pazpaboraiite u mpoTeCTUPYHTE THOPUIHBIN ANTOPUTM, COYETAIONTUN METOBI 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 XKaJHbII aITOPUTM I 3a/1a4d TMOKPBITUS MHOXKECTBAMHU U JIOKAKHUTE €ro
arnMpPOKCUMAIIMOHHYIO TapaHTHIO.

3. B uém 3akmouaercs 3agaua Bin Packing u moueMy oHa ciioxHa 11 TOYHOTO pPelieHus?

4. OObBscHUTE pa3HUILY MEXy kaaHbiMU anroputMamu U APTAS/AFPTAS st 3amaun
YIaKOBKH.

5. Kak paboraeT kmaccudyeckuii tuHaMuudeckuii mporpammupoBanue st 0/1 Knapsack?

6. UYto takoe FPTAS s 3amaun prok3aka v Kak JOCTUTAETCs OalaHC MEXKITYy TOYHOCTHIO
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1 BpeMeHeM paboThI?

7.  OnumuTe OCHOBHBIC IIATH CHUMILIEKC-METOJIa M €ro MPEHMYIIECTBA 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. OOBsCHUTE MOHITHE WHTETPAIILHOCTH U MPUBEIUTE MIPUMEP 3aa4i C HHTETPaATbHBIM
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. OO6wsacHuTE, U4TO TaKoe cover inequalities ¥ MPUBEANUTE MPUMEP UX HCIIOIB30BAHMUS.

15. Omwumure meron lift-and-project u ero posb B yaydmenuu 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. UYro Takoe OCTaTOYHBIE CETH U KaK OHU HCIIOIB3YIOTCS B alTOPUTMAX MPOTATKUBAHUS?

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

21. Yo Takoe coBepmieHHbIC rpadbi? [IpuBenuTe NX XapaKTEPUCTUKY.

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. Yto Takoe SDP-penakcarus u Kak OHa IpUMEHsIeTCs K 3amade Max-Cut?

26. IIpuBenute npumep ucnons3oBanus SDP mis 3anay Ha 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. Uto Takoe constraint programming ¥ KakK OH TMPHUMEHICTCS B JIUCKPETHOM
onTHUMH3auu’?

30. OnumuTe OCHOBHBIC MPHHIMITEI PAaOOTHI METAIBPUCTHK: OTKHTA W TECHETHYCCKHX
AITOPUTMOB.

IpumepHbIe 3a1aHUs 1JIs1 KOHTPOJIbHOW PadoThI

KonTtpouabnas pa6ora 1: TpyaHopemaembie KOMOMHATOPHBIEC 32Ja4YH H
NpuoOINKEHHDbIE ATTOPUTMBI

1. JloxaxxuTe, 4TO 3a/1a4a NOKPHITHSI MHOXKeCTBaMH siBJisieTcst NP-1IoHOM.

2. OnumuTte anropuT™M MPUOIMKEHHOTO PENICHUsS 331auu 00 YITaKOBKE B KOHTEHHEPHI C
Ko PunreHTom 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 OMUOKY NMPUOIMKEHHOTO aJIrOpUTMa JJIS 3a/1a41 O PIOK3aKe ¢
MOJIHOCTBIO MOJTMHOMHUAIBHBIM MPUOIIHKEHUEM.

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

7. Onumwure npocToi MPUOIMKEHHBIN aNTOPUTM JUI 3a/1a4i 00 YIIaKOBKE B KOHTEHHEPHI.

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

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

10. Paccuwraiite korhduIMEHT TPUOTMXKEHUS JUIsl JKaJHOTO ajJropuTMa B 3ajade o
pIOK3aKe ¢ IPOOHBIMH MTPEeIMETaMHU.
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KonTpoabHnas padora 2: KomOuHaTopHasi onTuMHu3anusa Ha rpagax

oukrwnE

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

8. Haiinute cTrabmiibHOE MHOXKECTBO MaKCHMAaJIBHOTO pa3Mmepa 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 nonHeld rpad K4 xopaansaeiM? OO0bAcHUTE.
Haiinure MuHuManbHyto packpacky st rpada C4 (1uki1 u3 4 BepIvH).

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 aTTeCTalMi 1o JTMCUMIIJIMHE (MOI[y.TIlO)

Ne n/m 3ananue OTtBeT Komnerenunus
1 YKaXuTe KJIACC CIOKHOCTH IS 33/1a4M TOKPHITHS NP-momHas OIIK-1

MHOXECTBaMH.

2 Onpenenure NPUOIMKEHHBIN AITOPUTM TSI 3a]1a4H 00 first-fit OIIK-1
YINAKOBKE B KOHTCHHEPBL.

3 Haiigute onTiManpHOE pelieHne 3a1aqi O PIOK3aKe s 4 OIIK-1
npeameToB BecoM [1,2,3] u BMecTumocTH 4.

4 YKaxuTe METOJ] PELICHUS UETOUYUCIEHHOTO JIMHEHHOTO METOJI BETBEU U OIIK-1
IPOrPaMMHUPOBAHHS. IpaHHLl

5 Onpenenure METOI, UCIOJB3YEMBIH 7151 PELLICHUS METOJ OTCECUCHHIM YK-1
CMEIIaHHO-IEJIOYHUCIEHHOT0 MPOTrPaMMUPOBaHUSI.

6 VYKaXuTe anropuT™ JUIsl HAXO0XKICHUS KpaTyalimx aIrOpUTM YK-1
nyTeit B rpade. JHeitkcTper

7 Haiigute MUHIMAaTBHYIO CTOUMOCTD MTAPOCOYETAHUS IS 5 YK-1
rpada ¢ AByMsI BEpIIMHAMHU U peOpoM Beca 5.

8 Omnpenennure XpoOMaTHUECKOE YUCIIO ISl KIIMKH pa3Mepa 3 YK-1
3.

9 YKakuTe TUII PEJIAKCALMH ISl KBaJIPATUYHBIX IOJIyOIIpeAeEHHAS YK-2
OMHaApHBIX 3aJa4.

10 Omnpenennure METa3BPUCTUKY AJISI KOMOMHATOPHOM TeHETUYECKUH YK-2
OTITHMU3AITUH. aJroOpuT™ /

simulated annealing

11 HaiinuTe uncino xopaanbHeIX rpadoB i ABYX BEPIIKH. 2 YK-2

12 VYkakuTe METOA JUIsl PACKPACKH COBEPIICHHBIX TpadoB. | >KaJHBIA aJlTOPUTM YK-2

13 Onpenenure anropuT™ A 334a44 O MaKCUMaJIBHOM anroput™ bpona- [K-1
KJIAKE. Kep6omra

14 YKaxuTe, Kak METOJIbl TUCKPETHOM ONTHMHU3ALIUN feature selection TIK-1
MPUMEHSIIOTCS B MALLIMHHOM O0Y4eHHUH ISl BBIOOpa
MPU3HAKOB.

15 Haiimure mpuOmmkEHHBIN KOG GOUIMEHT TS 331291 O 2 T1IK-1
PIOK3aKe B KOHTEKCTE ONTUMHU3aIMU Mojieneit ML.

16 Omnpenenute poib MPOrpaMMHUPOBAHUS B OTPAHUYECHHUSIX MOJIEJINPOBaHNE [K-1
B 00YYECHHUH C TOAKPEIICHHEM. COCTOSTHUH

17 Yxaxute unctpyment UKT as penienus 3agau CPLEX / Gurobi IK-2
JIMHEHHOT O IPOrpaMMHUPOBaHHUS.

18 Omnpenenute NPUHIUI HHPOPMATHOHHOHN 0€30M1aCHOCTH mudpoBaHue [K-2
MIPU UCTIONB30BAHUH OOJauHBIX CEPBUCOB IS JaHHBIX

OIITUMH3AINH.
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19 Haiinute cnoco6 npuMeHenus: Oubarorpaduyueckoit HMHJAEKCAIMs 110 [K-2
KyJIBTYPHI TIPH TIOMCKE aJITOPUTMOB ONITUMHU3AINH B KITFOUEBBIM CIIOBAaM
0a3ax JIaHHBIX.

20 YKaxuTe TUN 331a4H, PEIIaeMON C TTOMOIIBIO NP-tpynHas [K-2

SBPUCTUYECKUX MeTOJ0B B 1.
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