LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET»
«24» urons 2025 r.

[Tpotokom Ne2

Pabouasi nporpamMma JuCHUIIMHBI (MOLYJI51)
«Teopust CJI0KHOCTH BBIYMCJIEHHIT»

Hanpasiaenue noaroroBku: 02.03.01 Mamemamuka u komnviomepHvle HAYKU

Hanpagsiennocts (mpo¢uiib) NoAroToBKuU: /Ipocpamma 08yx ouniomos HUY

BHID u 1Y «[Ipuxnadnas mamemamuxa u uhcopmamuxay

Kpaindukanus (cTenenb) BbINYCKHUKA OaKaniasp

®opma o0yueHus: ounas

Cpok ocBoeHHsI IPOrpaMMbl: 4 200a

Iox nadopa: 2025

MockBa
2025

DNEeKTPOHHBIA JOKYMEHT



Conep:xkanue

1. Kparkasi XapaKTepuCcTHKA TUCHUTIIHHBI (MOYJIS) ....ooovviiiiinirieiieiniesieesree s snee e snee e 3
2. IlepeyeHb MIAHUPYEMBIX PE3YJABTATOB OOYUECHHMSI .......oeevvveriireeiireesireessireessisesssssessssnesssns 5
ICT oY £ 07 (T 2 7 1 ) (SR 7
4. Conep:kaHue TUCHUIITIHMHBI (MOLYIISA) ....vvviiiiieiinieiietasteeesteeesabeeessbeesssseesasseesssseesasseesnneesnnnas 8
5. YYEOHO-METOTMUYECCKOE OOCCIICUECHIIC .......vvvunneeeeereeetstassesesssesssssasssssssssesssttereeeseesrsnanrrreeeses 9
6. MaTepHaTbHO-TEXHUYECKOE ODCCTICUEHHIE ........vveeiveieireeeiireesssteesssressnsseesseessseessseessseeesnes 10
7. MeToau4ecKre M OHEHOUHBIE MATEPHMAIIB ........voiiiiiiiiirieaiirieaitreestseesssreessreesseeeaseeeasneesnes 11

DNEeKTPOHHBIA JOKYMEHT



1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mnporpamma jgucuuiuiMHbL (Monyiisi) «Teopusi CIO)KHOCTH  BBIYMCICHUII»
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 W WH(OpPMATHUKa», YTBEPKICHHBIM MpPUKa30M MHHHCTEpCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit @eaepanmu Ne 807 ot 23.08.2017 rona.

N3yuyenne pucuuiuinHel (Moaynst) «Teopust CIIOKHOCTH BBIUMCICHUM» IIO3BOJIET
CTyJEHTaM T7TyO0OKO MOHUMATh IPAHUILIBI AITOPUTMHUUECKON Pa3pelinMOCTH 3ajay, YTO SBIISAETCS
OCHOBOM st pa3paboTku  A(PPEKTUBHBIX MPOTPAMMHBIX CHCTEM U  ONTUMHU3AIUHN
BBIUMCIIUTENBHBIX MPOLECCOB B PA3IMYHBIX 00JacTAX, BKIIOUYas pa3paboTKy, KpUNTOrpaguio u
aHaiu3 JaHHbIX. Kpome TOro, 3ra JIUCHUIUIMHA CIOCOOCTBYET Pa3BUTHUIO KPUTHUECKOIO
MBIIUICHUSI ¥ HABBIKOB MaTEMaTHYECKOrO MOJEIMPOBAHUS, HEOOXOAMMBIX Jsi pEIICHUs
CIIOKHBIX TMpOOJIeM B COBPEeMEHHOW HH(POpPMAaTHKE W TPHUKIAJHOW MaTeMaTuke, TIe
3¢ ()EeKTUBHOCTH AITOPUTMOB HAIIPSAMYIO BIIMSAET Ha MPAKTUYECKYIO MPUMEHUMOCTD PEIlIeHUH,

MecTto tucUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hacrosmas nucunuminnaa (MOAyib) BKIIOUYEHA B YU€OHBII TUIaH MO POrpaMMe MOATOTOBKU
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
«[Iporpamma asyx muruiomo HUY BIID u LY «llpuknaagnas marematuka U nHGOpMaTUKa» U
BXOJHWT B BapHaTUBHYIO 4YacTh bioka 1, ¢opmupyemyro y4dacTHHKaMu 0Opa30BaTEIbHBIX
OTHOLLICHHUH.

JucnuminHa (MOAYNb) SIBJSETCS BBIOOPHOM M JOCTYIHA /sl U3y4yeHus Ha 3 uim 4 Kypce
B 5, 6, 7 ceMecTpax Ha BBIOOD.

Heap u3yuyeHusl AUCUMIUIMHBI (MOAYJs): (QOpPMHUpPOBAHUE Yy CTYIEHTOB MOHHUMAaHUS
(byHIaMEHTABHBIX OTPAHUYCHUIN BBIYUCIUTEIBHBIX MPOLIECCOB, KJIACCH(HUKAIINN aJTOPUTMOB 110
pecypco€MKOCTH M pa3paboTKe METONOB aHanu3a 3((EeKTUBHOCTH pelIeHud B obiacTu
MAaTeMaTUKU U KOMIBIOTEPHBIX HAYK.

3agauu u3y4eHust JMCHUILIMHBI (MOIYJIA):

— H3YYUTh OCHOBHBIE KIIACCHI CIIOKHOCTH (TakuMu Kak P, NP, NP-nonnbiMu 3aiagamu) u
UX CBOMCTBA, YTO IMO3BOJHUT KJIACCU(ULMPOBATH BBIUUCIUTENIbHBIE MPOOIEMBbI MO TPeOyeMbIM
pecypcam (BpeMEHH U ITPOCTPAHCTBY);

— pa3BUTb HAaBBIKM AaHAJINW3a CIOXHOCTU aJrOPUTMOB HAa OCHOBE MaTEMAaTHYECKHUX
MOJEJIEN, BKIIKOYAs I0KA3aTeIbCTBO HUKHUX U BEPXHUX IPAHULL;

— HW3YYUTh KIIOUEBbIE TEOPEMBI U METO/IbI, Takue Kak Teopema Kyka-JleBuHa u nepapxus
IIOJIMHOMOB, JUIsl IOHMMAaHMS HEPA3PEIINMbIX U TPYIHOPA3PEINMBbIX 33/1a4;

— IPUMEHATH TEOPETHMYECKUE 3HAHMS K NPAKTUYECKHM aCIIeKTaM, TaKUM Kak
ONTHUMM3ALMSA QJITOPUTMOB B KOHTEKCTE KOMIIBIOTEPHBIX HAyK M MHTErpalus C JAPYrUMHU
JVCHUTIIIMHAMHA HAIlPaBJIEHUS TOATOTOBKH.

B pe3ysbTare 0cBOeHUsI AUCHHUILIMHBI (MOLYJIs1) 00Y4YAIOLINIACS JOJIKEeH:
3HamMy:
—  ocHOBHbIe Mozenu Beruucienuit (Toetopunr, P, P/poly, penstususzanus);
— xmoueBble kaaccel cinoxkaoctu (P, NP, PSPACE, EXP, RP, BPP, L, NL, NC, IP);
—  TEOpETHYECKHE OCHOBBI (MEpapXuu, pesITUBU3ALMS, IOJTHOTA, CAMOCBOJIUMOCTD);
—  METOJIbl aHanu3a (CBOJMMOCTH, HHYKHHE OIICHKH, MapajliebHas/KOMMYHUKAI[MOHHAS
CJIO)KHOCTB);
—  kputuueckue pe3ynbratsl (P vs NP, nonunomuansnas uepapxus, IP = PSPACE);
ymembp:
— xiaccudummpoBath 3aaa4n o kiaaccam (P, NP-nmonusie, PSPACE-nonnsie);
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— TMpUMEHATb cBoauMOCTH aJisi monHOTH (SAT, TQBF);

— aHaJTU3HUPOBATh PECYPCHl BHIUMCICHUM (BpeMsl, MaMATh, TapauIeTU3M);
— JI0Ka3bIBaTh HUKHHE OIICHKU (KOMMYHHKAIUS, OPAKYJIb);

— HHTEPIPETUPOBATH TEOPEMBI (HepapXus, peaSITUBU3ALINA);

enademp:

— MeToJaMu (hopMan3alny 33134 (S3bIKH, pacliO3HABaHKE);

— anmapaToM JI0Ka3aTeJbCTB (AMaroHaIn3aus, CUMYJISIIHIA);

— OpaKyJbHBIMU MOJACIIAMHU (eI TUBUA3AINA);

— TEXHUKAMHU PaHJIOMHU3AIUH (BEPOSITHOCTHBIE alrOpUTMBL, IP);

— wuHcTpyMeHTamu aHaymsa cxem (NC, PCC).
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YyUYeHUsI

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

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/ IS PEIICHUS MIPUHIIUTIBI KPUTHYECKOHN OIICHKH
MOCTaBJICHHBIX 33724 HMCTOYHUKOB HH()OPMAIIUHU U UX
pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WMCTOYHUKYU UH(POPMALIUU U
CHHTE3UPOBATh JIAHHBIC 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(popMaInu
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIlK-1.1. 3HAEeT 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
nmud dhepeHInanbHBIX YpaBHEHHH, pelIeHus MpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3aja4
MaTeMaTUYECKOU JIOTUKH, TEOPUHN OIIK-1.3. HmeeT npakTUYECKUN 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. 3HaeT 0a30BBIE OCHOBEI

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

COBPEMEHHOT0 MaTeMaTU4ECKOro
arapara, CBsI3aHHOTO C
MPOEKTHPOBAHUEM, Pa3pabOTKOM,
peanu3anuen U OLIEHKOM KauecTBa
MPOrPaMMHBIX MPOTYKTOB U
MIPOrPaMMHBIX KOMILJICKCOB B
Pa3IMUYHBIX 00JIACTSX
YeJIOBEUCCKOU ACATEIIbHOCTH
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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 ITPOTPAMMBI, a
TaKOKe aJrOPUTMBI

BBIYUCIUTEIbHON 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 PE3yIhTaTOB
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 mpakTryecKuid OnbIT
HCIIOJI30BaHUS METOIOB
MaTEMaTHYECKOI0 U
aJTOPUTMHUYECKOTO
MOJICITMPOBAHUS B PEATbHBIX
MIPOEKTAaX MITU MCCIICTOBAHUIX
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3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMH4YecKHe Yachl
n HaumeHoBanue Ounas ghopma TKY
pa3aena THCOUIIITHHBI KonraxkTHas (Tekymui
(Monyas) pabdoTa Komrpos CamocrosiTesb KOHTPOJIb
Jlekuun | Cemunap Hasi paboTa ycmeBaeMocTu)
bl
1 Brenenue B Teopuio 2 4 7 Jlomarraee 3amanue
CJI0KHOCTH ITonroroBka k
CEMHUHAPY
2 NP-nmosHOTA 2 4 7 Jlomarmnee 3agaHue
3 [Ipaxtrueckne NP-3amaun 2 4 7 Jlomarraee 3amanme
KonTponphas
pabora
4 Wepapxun crnoxxHOCTH 2 4 7 JlomarntHee 3amaHue
Kontponbphas
pabota
5 OpakyibHbIE BEIYUCICHUS 2 4 6 JlomarniHee 3amaHue
IloaroroBka x
CEMHUHApY
6 [IpocTpancTBeHHAS 2 4 6 [ToaroroBka k
CJI0KHOCTh CeMHHapy
7 [TonmuuoMuaneHas 2 4 6 Jomaninee 3aganue
nepapxus KonTponphas
pabota
8 AJBTEpHUPYIOIINE 2 4 6 JlomarntHee 3amaHue
BBIYHCIICHHS KonrposnpHas
pabota
9 CxeMHast CJI0XKHOCTh 2 4 6 JlomariHee 3ajiaHue
IloaroroBka k
CEMHUHApY
10 | [apamnenbHbie 2 4 6 [Moxrororka Kk
BBIYHCIICHHS CEeMHHApy
11 BepositHOCTHBIE 2 4 6 Jomarninee 3aganue
BBIYHCIICHHS KouTposbHas
paboTa
12 WuTepakTuBHBIE 2 4 2 6 Jomarninee 3aganue
JI0Ka3aTeIbCTBA Konrtposbhas
paboTa
13 | 3amauu nojacuéra 2 4 6 JlomariHee 3ajiaHue
IloaroroBka k
CeMHHApy
14 Co>XHOCTB B CpPEeTHEM 2 4 6 [Toxaroroska x
CEMHUHApY
15 Utoroseiit Moynb 2 4 6 IToxaroroBska k
CEMHUHApY
3auem ¢ oueHkoil 4
Hmozo: 30 60 6 94
Ob6vem oucyunaunst (mooyns) (6 190
ax. u.)
Oovem Ooucyunaunvt (Mooynsn) (8 5

3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m | HammeHoBanue pasjiena Conep:xanue TUCHUILUTHHBI (MOYJIs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)
1 Brenenue B Teopuio - Monemu Berauciennii (Triopuar, RAM)
CJI0KHOCTH - Kimaccer P 1 NP: 6a3oBbIe onpeneneHus
- [IpakTuka: aHaJu3 IPOCTHIX AJITOPUTMOB
2 NP-monmHoTa - Teopema Kyxka-JleBuna
- [Ipumepsr NP-monabIx 3amau (SAT, 3-packpacka)
- [IpakTUKyM: CBeEHUE 3a1a4
3 [IpakTnueckne NP-3anaun | - 3agayda o prok3ake
- 3agaya KOMMHBOSDKEpa
- Keiic: mpuMeHeHne B ONTUMHU3AIMA
4 Wepapxuu crnoxxHoctu - Teopema 00 nepapxuu BpeMeHH
- Teopema Jlannepa
- [IpakTuka: aHaIM3 MPOMEKYTOUHBIX 33434
5 OpaxkynbHble BerunciaeHus: | - [lonarue opakyna
- Teopema beiikepa-I nmna-Comnosest
- [IpakTuKyM: cpaBHEHHE OTHOCUTEIBHON CIIOKHOCTH
6 [IpocTpancTBeHHAs - Kimaccwr L, NL, PSPACE
CJIIO)KHOCTh - [Tonnora PATH nns NL
- [IpakTuKa: aHaJIM3 aNTOPUTMOB C OTPaHUYEHHOM MaMATHIO
7 [TonuHomuaneHas - Onpenenenne PH
rnepapxus - CBsa3b ¢ P u NP
- [IpakTukym: 3agaun u3 PH
8 AJBTEpHUPYIOIINC - ATIME u AP
BBIYUCIICHUS - Ca3b ¢ PSPACE
- [TpakTHKa: MOJIeTMpOBaHUE
9 CxeMHasi CJI0KHOCTb - Knace P/poly
- Teopema Kapma-JIuntona
- [IpakTuKyM: aHAJIN3 CXEM
10 [NapannensHble - Kitaccet NC u AC
BBIYUCIICHHS - P-nonubie 3agaun
- Kelic: napainenbHble alrOpUTMbl
11 BepositHOCTHBIE - Kimaccer BPP, RP
BBIYUCIICHHS - [IpuMepbl BEpOSTHOCTHBIX aJrOPUTMOB
- [IpakTHKa: TECT IPOCTOTHI
12 WuTepakTuBHBIE - Kiracc IP
JI0Ka3aTeNIbCTBa - [IpoTokoiBI HOKA3aTENBCTB
- [IpakTHKYM: IPOCTHIE UHTEPAKTUBHBIE CXEMBI
13 3amaun noacyéra - Knacc #P
- [lonmHOoTa MEpMaHeHTa
- [IpakTuka: npubImxEHHOE MOACUET
14 CnoXHOCTB B CpeiHEM - DistNP u DistP
- [lonnHOMMAaBHBIE B CPEAHEM AT OPUTMBI
- Keiic: kpunrorpadudeckne npuaoxeHus
15 Wrorosslit MOTyTH - O030p KIIOYEBBIX Pe3yJbTaTOB

- O6cyxnaenne P vs NP
- [loxBeneHue UTOroB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IPOTPaAMMHOTO O0ECHeYeHHs, BKJIIOYas TPOAYKTHl OTEYECTBEHHOT'O
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENIFHON Cpelie YHUBEPCUTETa. OTH CHCTEMBI IIPEIOCTAaBISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. Kpynckwuii, B. H. Teopust anroputmoB. BBesieHHE B CII0KHOCTh BBIYMCICHHH : YI€OHUK
1utst By30B / B. H. Kpymickuii. — 2-e u3a., ucnp. u gorn. — Mocksa : U3natensctBo FOpaiit, 2025.
— 91 c. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-21288-4. — TekcT : 2IEKTPOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/563580.

2. CypomnaroB, C. B. MaremaTtnueckas JIOTUKa W TEOpHsl AJITOPUTMOB : Y4YEOHUK H
npaktukyMm s By3oB / C. B. Cynomnatos, E. B. OBunnHuKOBa. — 5-€ u31., ctep. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 207 c. — (Boicuiee oOpa3oBanue). — ISBN 978-5-534-12274-9.
— Tekct : oanekrponsbli // OOpa3oBartenbHas mmiatdopma HOpaiit [caiir]. — URL:
https://urait.ru/bcode/559978.

3. XKypasnes, 0. U. luckperHsiii ananu3. PopMaibHbIE CUCTEMBI U aJITOPUTMBI | y4eOHUK
st By30B / FO. W. XKypasnes, 0. A. @nepos, M. H. Bsubrit. — 2-e uza., ucnp. u non. — Mocksa
: I3marensctBo HOpaiit, 2025. — 311 ¢. — (Bricmiee obpazosanue). — ISBN 978-5-534-06279-
3. — Tekcr : osnextponHbiii // OOpaszoBarenbHas miargopma HOpait [caiit]. — URL:
https://urait.ru/bcode/569447.

4. JIuckpeTHass MaTeMaTHKa: MPHUKIIAIHBIE 33]a9d M CIIOKHOCTH aJITOPUTMOB : YYCOHHUK H
npakTukyMm Uit By3oB / A. E. Aunpees, A. A. bonoros, K. B. Konsna, A. b. ®ponos. — 2-e uzn.,
ucrp. u gon. — Mocksa : M3natensctBo FOpaiit, 2025. — 317 ¢. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-04246-7. — Texkct : anexkTpoHHBIN // OOpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/563029.

5. OcokuH, A. H. Teopus unpopmauuu : yueObHuk mias By3oB / A. H. Ocokun, A. H.
ManpsuykoB. — Mocksa : U3narensctBo KOpaiit, 2025. — 208 c. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-16333-9. — Texkcrt : anexTpoHHBIN // ObOpa3oBarensHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561389.

Jononnumenvnuas numepamypa:

1. I'paxem P., Kuyr /1., [Taramnauk O. Konkpernas marematuka. Marematnyeckue OCHOBBI
uHpopmatuku. — M. : Bunssamce, 2009. — 784 c.

2. Jloktuonos, 1. K. Uucnennsie metos! : yaeoHuk / U. K. Jloktnonos, JI. I1. MupoHeHko,
B. B. Typynanos ; mog o0ui. pea. KaHJ. TexH. Hayk, mpo¢. B. B. Typynanosa. - Mocksa ; Bonoraa
: Uadpa-Umxenepust, 2022. - 380 c. - ISBN 978-5-9729-0786-1. - Tekct : anekTponHbIi. - URL:
https://znanium.com/catalog/product/1902598.

3. TlanTeneeB, A. B. Uwucnennpie metonpl. [Ipaktukym : yueOHOEe mocobme / A. B.
[Tantenees, U. A. Kynpssuesa. — Mocka : UHOPA-M, 2023. — 512 c¢. — (Bsiciiee
obOpazomanme). - ISBN 978-5-16-018445-6. - Tekcr : onektponnsid. - URL:
https://znanium.com/catalog/product/2002583.
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6. MartepuajbHO-TeXHHYeCKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM  0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM ITPOTHBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00eclieunBaroIeii IpoBeieHUE BCeX
BUJIOB JIUCLUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IIOATOTOBKH, IPAKTHUYECKOM M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THUIMA, 3aHATUH CEeMMHApCKOro (IPakTUYECKOro) THMA, TIPYIIOBBIX H
MHAMBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U IPOMEKYTOUHOM aTTECTAallM, a TaKkKe
IIOMEIIEHUS I CAMOCTOATENIbHOM paObOoThl U MOMEIIEHUS I XPaHEHUs U NTPO(UITAKTUYECKOTO
oOciy>xuBaHus yueOHOTro 060opynoBanus. [loMemenuss yKOMITJIEKTOBaHbI CHIEIUATH3HPOBAHHOM
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUs y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOU;

— MEXaHWYECKUMH KaJIbKYJISTOpaMH;

— CIEUMAIU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUAs JEMOHCTPALMOHHOE 000pYy10BaHUE.

[TomerieHus 1711 CaMOCTOATENBHOM paboThl 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOICHHBIE
JUIsL MCTIONb30BaHMsI MHBAJIWJAMH M JIMIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieueHHEM  JIOCTylla B 3JEKTPOHHYI0  HH(OpMAaNMOHHO-00pa30BaTENbHYIO  Cperly
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCS JOCTYNl (B TOM 4YHCIE YHAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBanue moprasia Ccblaka
(u31aHus, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurnmaneHeIi calT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTebHbIX http://school-collection.edu.ru/
pecypcoB

8. | denepanpHbIi HeHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr MHOPMALIMOHHBIX TEXHOJOTHM, HCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpOoIEcca MO TUCHUILIMHE (MOJyJIe), B TOM YHCIIe KOMILIEKT JIMIIEH3HOHHOTO
IPOrpaMMHOT0  OOecreyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue 110 ITpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuiensnonsoe
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BpaysepsI:

SIunexc.Bpaysep OTEUECTBEHHOE | CBOOOHO PaclpOCTPaHIEMOE
Google Chrome 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Od¢ucHble NpUIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apyOexHOoe JMIEH3UOHHOE

TeXstudio 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Adobe Acrobat Reader 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
IporpamMmHoe oGecnieveHue 15l IVIAHMPOBAHHUS M YY€TAa BPEMEHM:

Toggle app | sapyGesxuoe | cBOGOIHO pacmpocTpaHseMoe
CucreMbl ynpapjieHHsI TPOEeKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH JTaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHOE

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6erxHoe | muuensnonHOE
CnpaBoYHO-NIPABOBbIE CHCTEMbI:

KoncynpranTILIroc: cripaBoOYHO-IIpaBOBast OTCYECTBEHHOE | JIMIIEH3UOHHOE

cucTeMa

CpencTBa AaHTHBHPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mis 6usneca OTE€YECTBEHHOE | IHUIIEH3MOHHOE

Crampmaprasni Russian Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Anaconda 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Robotic Operating System 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPeACTB M OMOJINOTEK:

AutoPsy 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpapjeHusi onéanorpaguyeckoii HHGopmManueii:

Zotero | 3apy6exHoe | cBOGOHO pacpocTpanseMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJbl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B nporiecce uzyuenust IucuIuIMHbI (Moays1) «Teopus ClI0KHOCTH BBIUMCICHUI B paMKax
TEKYILLEr0 KOHTPOJISI YCIIEBAEMOCTH UCIIOJIB3YIOTCS TaKHe BHbI yueOHOH paboThl, KaK JEKIHs,
CEMHMHApbl, KOHTPOJbHBIE pPA0OTHI M JOMAIlIHUE 3aJaHUs, a TaKKe pPa3IUYHbIe BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaromuxcst MO 3aJaHMI0 TpernojaBareis, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHATBHOW  JIEKCHKH, 3aKpEIUICHHE  MPAKTHYECKUX
npodeCCHOHATBLHBIX KOMIIETEHIIHH, TOOIPEHNE HHUIHATHB.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCHEKT JIEKIUI: KPAaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATbCS HAMTH OTBETHl B PEKOMEHJOBaHHOU nuTeparype. Ecnu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT c(opMyiIupoBaTh BONPOC W 337aTh €ro
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MPernoAaBaTesNio Ha KOHCYJIbTAllUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa y4ueOHOH NeATENTbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEICHUU O]
PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
NPAaKTUYECKHX 3aIaHUAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlng ycremHol NOArOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee O3HAKOMUTHCSA C TEMOU
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOKHOCTh AaKTHBHO y4YacTBOBAaTh B
oOcyxnenun. Taxke MoJe3HO MOATOTOBUTH BOIPOCHI U MJIEH AJI OOCYKIECHHUS, YTO MOMOXKET
[1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Ayoumopnas paboma — akTUBHas paboTa CTy/IeHTa Ha CEMUHApe, €ro OTBETHI Ha BOIIPOCHI
[pernojaBaTesis U y4acTHe B JUCKYCCHH.

JUis yCcHemHoro y4acTisi B CEMUHape CTy/IeHTaM PEKOMEHIYETCsl 3apaHee 03HAKOMUTBCS C
TEMON OOCYXXAEHHUS, IPOYUTATh HEOOXOJMMBIE MaTepHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTUBHO CJIYIIAaTh U BOBJIEKATHCS B IUCKYCCHUIO, BHICKAa3blBas CBOM MHEHMSI U apIyMEHTUPYS UX.
IIpu oTBerax Ha BONPOCHI INPENOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONupasich Ha U3y4EHHbIM MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OAHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYKICHNUE M PACITUPUTH CBOU 3HAHUS.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaAM HEJICIIH.

[Ipu pabore Haj MAOMANIHAMH 33JaHUSMH BaXKHO BHUMATCIBHO O3HAKOMHTHCS C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3a1aHusl Ha ATAllbl, YTOOBI
n30eXkaTh TEPerpy3kd W Jydlie yCBOUTh Marepuall. Vcroib30BaTh pa3ivdHbIC UCTOYHUKU
UH(pOPMaIIUH, BKIIOYasl YUSOHUKH U OHJIAWH-PECYPCHI, IUIs 00j1ee TITyOO0KOro MOHUMAHHUS TEMBI.

Konmponvnas paboma — nmicbMeHHas paboTa ¢ HaOOpPOM 3a/1a4, KOTOPBIE HY>KHO PEIIHTH 32
OTPaHUYEHHOE BpEMs.

[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTh CHEUATIBHBIE 3HAHUS 110 OJHON WM HECKOJIBKUM
TeMaM JUCLUIUIMHBI (MOAYJS) ¥ IPOJEMOHCTPUPOBATh HABBIKU UX MPAKTUYECKOTO IPUMEHEHUS.

Camocmosmenvruas paboma — paboTa CTYJEHTOB, HAIpaBlieHHass Ha YIIyOJIEHHOE
M3YYEHHE OTJIENbHBIX TEM U BOMPOCOB yUCOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepuaiaMH MPu MUHUMAIILHOM yYacTHH MpenoiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTKa TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOTHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO0 JUCHHUILIHHE (MOAYJIIO)

Kputepun nmosy4yeHusi ypoBHA M OLEHUBAHUS C(POPMUPOBAHHOCTH KOMIETEHIUH MO
aucuuiuinnae (MmoayJie) «Teopusi C10:KHOCTH BHIYUCIEHUIT»

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUE TEKYIIETO KOHTPOIISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOHN aTTeCTaIUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIHHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TPOBOJIUTCS OIICHKA KOMIETCHIMHA, CHOPMHUPOBAHHBIX TIO
JUCITUITIIINHE.

Jlnst omeHWBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TMPOMEKYTOYHON AaTTecTaruu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpasi COOTHOCUTCS C TPaJAUIIMOHHOU
nATHOATUTPHON MIKAJION CIIETYIOIINM 00pa3oM:
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

10

OTiInyHO

3auTeHo

9

OTiInyHO

3auTeHo

8

OT1anaHO

3aureHo

CTyZIeHT MOJIHOCTBIO BJaaeeT 3HAHUSAMH,
W3J0KEHHBIMH B paloueil mporpamme, u
rTyOOKO — OCMBICTISIET On
JIOTUYECKH

JUCIIUTUTHAHY.
CaMOCTOSITEIIBHO "
MOCJIEIOBATEIHHO OTBEYAET HAa BCE BOIPOCHI,
aKIEHTUPYs BHMMaHWe Ha  HauOolee
Ba)KHOM. Ymeer aHaJIN3UPOBATh,
CpaBHHBATH, KJIacCU(pUIUPOBATH, 000011aTh,
KOHKPETHU3UPOBATh W CHCTEMATH3HPOBAThH
W3YYEHHbIH MaTepual, BBIICISS KIFOUCBBIC
MOMEHTBI W  YCTAQHABIWBAas MPUYNHHO-
ClleICTBEHHbIC CBsi3H. YeTko (opmymupyer
OTBETHI,

YBEPEHHO HWHTEPIPETUPYET

IpYyrux
HCCJIEJOBAHNMN, a TaKXE pEIIaeT CIOKHBIE
c

pe3ynbTaThl aHaJIN30B u

3agaud. CTyIEHT XOpOIIO 3HAKOM
METOJaMH HCCIIEIOBAHUSA, HEOOXOIMMBIMU
JUTS. TIPAKTUYCCKOU JCATSIBHOCTH, U yMEEeT
CBSI3BIBATH TEOPETUUCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJIsl) C TPAaKTHYECKUMHU

3aJadyaMu.

Xopomo

3auTeHo

Xopomo

3auTeHo

CryneHT oOnamaeT 3HAHUSAMHU MpeaMeTa

MOYTH B TIOJHOM o0beMe pabodeid

MPOrPaMMBbI U CAMOCTOSTEIILHO, JIOTHYSCKH
MOCJIEI0BATEIILHO U BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKI[CHTUPYST BHUMaHUE Ha
HauOoJiee 3HaYMMbIX MOMeHTaX. OH ymeer
aHAITU3UPOBATH, CPaBHUBATH,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTHU3MPOBATH
BBIIEIAI  €r0

W3y4YeHHBIH  MaTepuad,

KIIIOYCBBIC ACIICKTHI n yCTaHaBJIMBast

MPUYUHHO-CIIEJICTBEHHBIE CBSA3H.
@opMyIHpyeT CBOM OTBETHI, YBEPEHHO
MHTEPIPETUPYET pe3yibTaThl aHAIU30B H
JIIPYTHX MCCIENOBAaHUI, a TaKXKe pelacT
CJIOXKHBIE CUTyallMOHHBIE 3a7adu. CTyIeHT
3HAKOM c

XOpOIIOo METOAaMH

HUCCICA0BaHMs, H€O6XOI[I/IMI>IMI/I JUISL

HpaKTI/I‘ICCKOfI ACATCIIBHOCTH, W YMECT

CBA3bIBATb TCOPECTUICCKUC ACIICKThI

nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJTIO), HO HCIIBITHIBACT
TPYJIHOCTH TIPU CAMOCTOSITEIHHBIX OTBETAX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyIUpoBKH. B
XO0JI¢ OTBETOB OH JIOITyCKAeT OIINOKH,
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Hecarubannpuas) I[IarudanabHas O0uiast xapakTepuCTHKA pe3yabTaTa

OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

OneHka 3a 3a4yert

Kacaloumecs CyTd BompocoB. CTyaeHT
CIIOCOOCH pelaTh TOJBKO CaMble MPOCTHIC
33744l M BaAeeT JHIIb MHUHUMAIbHBIM
HabOpPOM METOJIOB MCCIIC/IOBAHMSI.

3 He cnan He 3aureno CrymeHT He OBIafen o00sf3aTeTbHBIM
He cnaun He 3auTenO MHUHHAMYMOM 3HAHWUM 110 npeaMeTy M HE
1 He can He 3aureno | MOXET OTBETUTH Ha BONPOCHI, JAXE €CJIH

mnmpernogaBareiib 3adacT JOIMOJTHHUTCEIIBHBIC

HaBOJISIIIIIE BOTIPOCHI.

Hucnurnnuna (Moaynb) «Teopusi CI0KHOCTH BBIYMCICHUNY» OIEHUBACTCS CIEAYIOIINM

o0pazoM:
AKTHBHOCTH Bec |KoauuectBo Onucanue

Homamrame 3amaans | 20% 13 Hab6op 3amau o TeMaM HeAeH

KonTponbHbie 30% 2 [Mucermennas pabota ¢ HabOpoMm 3aad, KOTOPbIE HYKHO

paboTEhI PELIUTh 3a OTPAaHMYCHHOE BPEeMs

AynutopHas pabora | 15% 1 OTBeTHI Ha BOIIPOCHL, CIMCOK KOTOPBIX U3BECTEH CTYACHTY
3apaHee

3a4er c OICHKOM 35% 1 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOPBIE HYKHO
PELINTH 32 OrPAHUYCHHOE BPEMsI, BO3ZMOKEH
JIOTIOJTHUTENBHBINA YCTHBIN IK3aMeH

®opmyJia pacyéTa UTOrOBOM OLEHKHU MO AucHUIIMHe (MoayJe) «Teopusi CJI0KHOCTH

BhIUHMCIeHN»: «0,2% cpenHee 3a qoMantHue 3aaanus + 0,3% cpegHee 3a KOHTPOJIbHBIE paOOTHI +
0,15 x3a aynutopHyto paboty + 0,35 X3a4eT ¢ OLEeHKOM1».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4AIOMIUXCH MO0 AUCHUIIINHE (MOYyJIe)

IIpumepHbIe BOpoCHI /I CEMHHAPOB

BBenenue B TCOPHUIO CIIOKHOCTU

N AW

Yro Takoe MamyHa ThIOpUHTA U KaK OHA MOJEJINPYET BBIUUCIICHUA?

B uém paznuume Mexay NETEPMUHMPOBAHHOM W HENETEPMUHHPOBAHHOW MAallMHAMM
Trropunra?

Kakue ocHOBHBIE KOMIIOHEHTHI BX0AT B MoJieiib RAM (Random Access Machine)?

Kak onpenenuts kiacc P B tepmunax Mamus Teropunra?

Uro o3nauaet kiacc NP u kak oH cBsi3aH ¢ BepuuKanuenn pereHmii?

[TpuBeauTe nmpumep 3agauu U3 kiacca P u 00bscHUTE, TOYEMY OHA MTOJTUHOMHUAIIBHA.

Kak aHanu3npoBaTh BpEMEHHYIO CIO0XKHOCTh IIPOCTOTO aJrOpUTMa COPTUPOBKH?

Yro Takoe MOJMHOMHAIIbHAS CBOAMMOCTb M KaK OHA MCIIOJB3YeTCs B KIaCCHU(UKAIH
3agayq’?

[TpuBeaute mpumep 3ajaud, KOTOpask MOXKET OBITh pellleHa HEeIeTePMUHHPOBAHHO 32
MOJIMHOMMAJILHOE BpeMsi, HO HE IeTEPMUHHUPOBAHHO.

10. Kak MPpaKTHUKa aHAJIN3a MIPOCTHIX AJITOPUTMOB ITIOMOTACT MOHATDH T'PAHHUIIBI BBIUHCIICHUN?

NP-monaoTa

1.

Chopmymnupyiite Teopemy Kyka-JleBuna u 00bsicHuTe €€ 3HaUEHNE.

DNEeKTPOHHBIA JOKYMEHT



Nk~ WN

9.

10.

Yto Takoe NP-ToJIHOTa ¥ KaK OHa TOKa3bIBAETCS C IIOMOIILIO CBEICHUI?

[TpuBeaure npumep NP-nonnoit 3anaun SAT (y1oBIeTBOPUTETHHOCTH OYNIEBBIX (hOpMyI).
Kaxk paboraet cBenenue 3anauu 3-SAT k 3amaue 3-packpacku rpada?

[Touemy NP-nosiHbIE 331aUu CUUTAIOTCSA TPYAHOPA3pEILIUMBbIMU?

OnummTe nporiecc cBeneHus oguoi NP-noyiHoM 3a1a4u K Ipyroi Ha MpaKTUKE.

Kakue cBoiicTBa COXpaHAIOTCs IIPU MOJIMHOMUAIBHON CBOJUMOCTH?

[IpuBenuTe mnpumep 3amgaum, KoTopas sBisercs NP-monHoil, u o00BsIcHHUTE €&
IIPAKTUYECKOE 3HAYECHHUE.

Kaxk Teopema Kyka-JIeBuHa cBs3aHa ¢ kiaccuduKaIuei 3a1ad mo cioXHOCTH?

B uém pazauna mexay NP-tpynubivu u NP-niosnHbiMu 3agauamu?

IIpakTnueckue NP-3anaun

1.
2.

Hw

©CoNo O

Chopmynupyiite 3amauy o prok3ake (Knapsack Problem) u o0bsicauTe e€ NP-monHoTY.
Kak mpumensiercss TUHaAMUYECKOE MPOrPaMMUPOBAHUE Il MPUOMMKEHHOTO PELICHUS
3aa4u O prok3ake?

Onumure 3agauy kommuBospképa (TSP) u e€ BapuaHThl.

Kakue sBpucTHdeckre MeETOAbl HCHONB3YIOTCSA uis pemienus TSP B ontumwuzanmu
MapLpyToB?

Kak NP-3a1aun npuMeHs0TCs B pealbHBIX KelcaxX, TaKUX KakK IUIAaHUPOBAHUE PECYPCOB?
[TpuBeauTe MpUMEpP ONTUMH3AIMHU B JIOTUCTHKE C UCTIONb30BaHUueM TSP.

[Touemy TouHoe pemenre NP-3a1a4 4acTo HEBO3MOXKHO /17151 OONBIINUX IK3EMILISIPOB?
Kak anroput™bl npuOIMKEHUS TOMOTAIOT B MPAKTHYECKUX MpuiioxeHnsx NP-3amaa?
Onummre cBA3b 33Ja4U O PIOK3aKe C 3a7a4eil O MOKPBITUH MHOKECTB.

. Kakue uHCTpyMeHTHI (Hampumep, IPOrpaMMHBIE) UCIIOJIB3YIOTCS JJIs MOJEIMPOBAHUS

NP-3amauy B ontuMuszanmu?

Hepapxuu cI0KHOCTU

©oOoNO O AW

10

ChopmynupyiiTe TeopeMy 00 UepapXruu BpEMEHU U OOBSICHUTE €€ CIIEACTBHUA.

Yro Takoe Teopema JlagHepa m Kak OHa JOKa3bIBa€T CYLIECTBOBAHUE IPOMEKYTOUHBIX
3agau’?

Kak onpenenuts ypoBHU B UEPAPXUU TOJIUHOMOB?

IIpuBenuTe npumep 3aaadn, KOTopas HaxoauTcs mexay P u NP-noaHeiMu.

[ToueMy nepapxuu CII0)KHOCTH BayKHBI JUIsl IOHUMaHWsI TPAHUILL BBIYUCICHUN?

Kak aHanu3upoBath CI0XKHOCTh QITOPUTMOB B KOHTEKCTE UEPAPXHiA?

Yro o3Hauaet "cTporas nepapxus'" B TEOPUU CIOKHOCTU?

[TpuBenuTe AOKA3aTENBCTBO CYIIECTBOBAHUS 33/1a4 C IPOMEXKYTOUHOM CII0KHOCTHIO.
Kaxk Teopema Jlagnepa cBsizana ¢ nmpobaemoit P vs NP?

Kakue npaktudyeckue ciaeacTBUs UMEET aHalIu3 IPOMEXYTOYHBIX 3a/1a4?

OpaKy.TIBHBIe BBIYHCIICHUA

©CoNoR~wWNE

10

Yro Takoe opakyJ B TEOPUU CIOKHOCTH U KaK OH UCIONb3yeTCs?

Cdopmynupyiite Teopemy betikepa-I'nmna-ConoBest u o0bsicHUTE €€.

Kaxk opakysel MOMOTarOT B M3y4E€HUN OTHOCHUTEIBHOM CIIOKHOCTH 3a1a4?
ITpuBenuTe npuMep opaxysia, KOTOPbIN A€IAaeT 3a1auy pa3peruMoil.

B uém pazHuiia Mmex 1y aOCOIOTHON U OTHOCUTENIBHOMN CII0KHOCTBIO?

Kak cpaBHUBaTh KJ1acChl CII0)KHOCTH C IIOMOIIBIO OPaKyJIOB?

[TpuBenute mpumep, rae OpaKya U3MEHSET CI0KHOCTh MPOOIEMBI.

[Touemy opakypHbIE BEIYMCIEHUS MOJIE3HBI ISl JOKA3aTENbCTB TEOpeM?

Kaxk Teopema beitkepa-I mima-ConoBest cBsi3aHa ¢ HepapXusiMu?

Kakue orpaHn4eHMs HaKJIaAbIBalOT OPaKYJIbHBIE MOJIEIH HA PEAJIbHBIE BHIYUCICHUS?

DNEeKTPOHHBIA JOKYMEHT



[IpocTpaHcTBEHHAs CIIOKHOCTD

Omnpenenure kinaccol L, NL u PSPACE.

Kaxk nokaseiBaetrcs monuota 3amauud PATH misa xkinacca NL?

[TpuBenuTe mpUMep aAITOPUTMA C JTOTapU(PMUUECKON MPOCTPAHCTBEHHOMN CII0KHOCTBIO.
B 4ém paznuiia Mexay npoCTpaHCTBEHHOW M BPEMEHHOM CIIOKHOCTHIO?

[ToueMy aHanM3 aNrOPUTMOB C OTPAHUUEHHOMN MaMATHIO Ba)KEH?

[IpuBeaute npumep 3agaun u3 PSPACE, kotopast ue B P.

Kax MozpenupoBaTh HEICTEPMUHUPOBAHHBIEC BEIYUCIICHUS B IPOCTPAHCTBE?

Kakue npaktuyeckue npuMeHEeHHs] IMEET aHAINU3 POCTPAHCTBEHHON CIOKHOCTH?
Cdopmynupyiite Teopemy Cagitch u 00bsicHUTE €€.

10. Kak cpaBHHBaTh 3 (HEKTUBHOCTH aITOPUTMOB TI0 TTAMSTH?

CoNoOR~WNE

[TonmumaHOMMaNEHAS Hepapxusa

Onpenenure nonuHomMuanbHyto uepapxuto (PH) u e€ yposuu.

Kaxk PH cBs3ana ¢ kiaccamu P u NP?

IIpuBenure npumep 3aaadu U3 BToporo yposus PH.

[Touemy PH cuunraercs pacmmpenunem NP?

Kaxk noxassiBaercs, uto PH He xomnancupyer?

ITpuBenute 3agady, KOTOpas ABJIAETCS MOJTUHOMHUAIBHO HEPAPXUUECKOM.
B uém npaktuueckoe 3HaueHue uzyuenus PH?

Kak monenupoBath kBaHTU(uKaTopsl B PH?

Css3zana i PH ¢ opakynbHbIMH BBIYMCIEHUSAMU?

10. Kakue oTKpBbIThIE BOIIPOCHI OcTaroTCs 1o nosogy PH?

©CoNo~wWNE

AJ'IBTepHI/Ip}/IOIHI/Ie BBIYUCIICHUA

Uro Takoe anbTepHupyrouue Mamuibl Tetopunra (ATIME)?

Omnpenenure knaccsl ATime u AP.

Kax ATIME cBsa3ana ¢ PSPACE?

[IpuBeauTe mpuMep aabTEPHUPYIOLIETO ANTOPUTMA.

[Touemy anbTEpHUPYIONINE BHIYUCICHHS MOJICTUPYIOT HHTEPAKTUBHBIE TPOIECCHI?
Kak nokassiBaercsa paBenctBo AP = PSPACE?

[IpuBenuTe MO/IEH ATLTEPHUPYIONIETO BBIYUCICHUS Il POCTON 3a/1a4H.

Kakue nmpenmyiiiecTa 1a0T alIbTEPHUPYIOIINE MAIIUHBI?

CBsi3aHbI JTU AIBTEPHUPYIONTUE BEIYUCICHUS C BEPOSTHOCTHBIMU?

10. Kak npuMeHsTh albTepHUPYIOIINE MOJIETH B MPAKTUKE?

©CoNoa~wWNE

CxeMHast CII0KHOCTD

Yro takoe knacc P/poly u kak oH onpenensercs?

Cdopmynupyiite Teopemy Kapmna-Jluntona u o6bsicHUTE €€.

Kak cxemsl (circuits) MOIETUPYIOT BEIYUCICHUS?

[TpuBeauTe MpuMep MOJTMHOMHAIBHON CXEMBI JIJIA 3aJ1a4H.

[ToueMy cxemHas CII0’)KHOCTb Ba)kHa 111 oHUMaHus P vs NP?

Kak ananusupoBath pa3mep u rimyouny cxem?

[TpuBeauTe KOKA3aTENBCTBO MOTHOTHI AJist P/poly.

Kakue orpannuenus HakiaapiBaeT Teopema Kapna-JIuntona na NP?
Kak cxembl cBA3aHbI C MapajIeIbHBIMU BEIUNCIEHUAMU?

10. Kakne nmpakTudeckre MPUMEHEHHUSI IMEET aHAIN3 CXEMHOU CII0KHOCTH?

LCoNoOA~AWNE
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HapaJ'IJ'IeJ'II)HBIe BBIYHCIICHHUA

CoNoOR~WNE

Omnpenenure kinaccel NC u AC.

Urto Takoe P-mosHbIe 3a1a4u ¥ IOYEMY OHU BaKHBI?

[IpuBenuTe nmpumep napamienbHoro aaroputma u3 NC.

Kak NC cBsizana ¢ moJIMHOMUAIBHON HepapXueu?

[Touemy mapaenbHble BRIYUCIEHUS Y3 (EKTUBHBI 7151 OOJBIINX TAaHHBIX?
Onummre Kelic TPUMEHEHHUs apauIeIbHBIX AITOPUTMOB B COPTUPOBKE.

B uém paznuna mexay NC u P?

[IpuBeauTe npumep P-nosiHoM 3a1a4m.

Kax MozaenupoBaTh napajijiein3M B TEOPUH CII0KHOCTU?

10. Kakue BBI30BEI BO3HUKAIOT IIpHU peajin3ali IMapaljICIbHbIX aHFOpI/ITMOB?

BCPOHTHOCTHBIG BBIYUCICHUA

CoNoORwNE

Omnpenenure kinaccel BPP u RP.

[TpuBenuTe mpuMep BEPOSTHOCTHOTO alITOPUTMA ISl TECTUPOBAHUS IPOCTOTHI.
Kax BeposITHOCTHBIEC BEIYMCIICHHS OTIUYAOTCS OT IETEPMUHUPOBAHHBIX?
Coopmynupyiite Teopemy o ToM, uto BPP € P/poly.

[ToueMy BepOSITHOCTHBIE aITOPUTMBI 1T0JI€3HBI 111 NP-3a1au?

[Tpusenute npumep RP-anropurma.

Kax ananuzupoBaTh OmMUOKY B BEPOSTHOCTHBIX BHIYHCIICHUSIX?

Cssi3anbl 11 BPP u NP?

Kaxkue mpaktuueckne npuMeHEeHUsI UMEIOT BEPOSITHOCTHBIE aJITOPUTMBI?

10 Kax AOKa3bIBACTC:A, YTO HCKOTOPLIC 3aJa4M JICTUC PCIIAIOTCA BepOﬂTHOCTHO?

I/IHTepaKTI/IBHHe JOKa3aTCjIbCTBa

©CoNo~wWNE

Urto takoe kiacc IP u kak oH onpexnensercs?

Onummure TPOTOKOJIBI UHTEPAKTUBHBIX 10KA3aTEIbCTB.

[IpuBeauTe MpUMEp MPOCTOr0 UHTEPAKTHBHOTO JOKA3aTEIhCTBA.

Kak IP cBsa3ana c PSPACE?

[Touemy MHTEpAKTUBHBIC IOKA3ATEIHCTBA YCUITUBAIOT BEPUDUKAIUIO?
Cdopmynupyiite Teopemy o Tom, uro IP = PSPACE.

[IpuBenuTe cxemMy MHTEPAKTUBHOTO J0KAa3aTEIbCTBA IS 3aa4H.
Kakwue ponu urpatot nokaszarens u Bepuduxarop?

CBsi3aHbI JTU HTHTEPAKTUBHBIE JOKA3aTEIHCTBA C BEPOSTHOCTHBIMU?

10 Kak mpuMeHsATh HHTepaKTUBHBIE CXEMBI B Kpuntorpapuu?

3agaun moacyéra

LCoNoOA~AWNE

Omnpenenure kinacc #P u ero cBsazb ¢ NP.

UYrto Takoe moIHOTa IepMaHeHTa st #P?

[TpuBenuTe npuMep 3aaauu nojacuéra us3 #P.

Kak npubnmxénHo pemaTs 3a1auu nojacuéra’?

[ToueMy noacu€T pelIeHni CI0KHEE, YEM UX CYLIECTBOBaHHE?
Onummre anropuT™ Ajs NoAC4YETa IEpMaHEHTa MaTPHUIIBL.
Kakue npaktudyeckue NpuMEHEHNs] UMEIOT 3a/1auk oacuéra?
Casi3anbl 11 #P ¢ BepOATHOCTHBIMH BBIYUCIICHUSMU?

Kak noka3piBaeTcs MOIHOTA i 3a7a4 noacyera?

10 Kaxkue ci10’)KHOCTH BO3HUKAIOT MTPH TOYHOM TOICUETE?

DNEeKTPOHHBIA JOKYMEHT



CJI0)KHOCTh B CpEIHEM

Omnpenenure kinaccel DistNP u DistP.

UYto Takoe MoJIMHOMHAIIbHBIE B CPEIHEM AITOPUTMBI?

[TpuBeauTe npuMep aropuT™a, 3h(HEKTUBHOTO B CPEIHEM.

Kak cnoxHOCTb B cpeIHEM OTINYAETCS OT XY/IIEro ciaydasi?

[Touemy aHaIM3 B CpEeIHEM BaXKEH TSI KpUTITOTpaguu?

Onummre Kelic TPUMEHEHUS B X3UIUPOBAHUU.

Cas3anbl 11 DistNP u NP?

[TpuBenuTe AOKA3aTENBCTBO CYIIECTBOBAHUS 3a/1a4, JIETKUX B CPEIHEM.
Kaxkue npeanonoxxenust 1eaatoTcs O CIOKHOCTH B CpeHEM?

10. Kak MonenupoBath ciiydaifHbIe BXOJIbI B aHATU3E?

CoNoOR~WNE

NtoroBeiit MOyJib

Ilepeuncinre KIIFO4YEBBIE PE3YIbTATHI TEOPUH CIIOKHOCTH.

O06mwsacuute npodaemy P vs NP u e€ 3Hauenue.

Kak reopema Kyka-JleBuHa nosnusiia Ha TEOPUIO?

[TpuBenute npumep NP-mosHOM 3a1a4u U €€ NPUMEHEHHE.

[Touemy nepapxuu CII0)KHOCTH Ba’KHBbI?

OO6cynuTe CcBA3b MEXY IPOCTPAHCTBEHHOM U BPEMEHHOH CII0KHOCTBIO.
Kakue oTkpbIThIE TPOOIEMBI OCTAIOTCS B TEOPUH CIOKHOCTH?

Kak BEepOosSTHOCTHBIE BBIYMCICHUS U3MEHWIN B3I/ HA CIOXKHOCTD?
[TpuBenuTe UTOroBbIN 0030 KJIACCOB CIOKHOCTH.

10. Kakue npakTudeckue BbIBO/IbI MOKHO CAEIaTh U3 U3YUEHUs TUCLUILIUHbI?

©CoNo~wWNE

IIpumepHbIe 3a1aHUA TI0 KOHTPOJBLHOM padoTe

KonTtpoabnas padora Nel

1. Onpenenure mMammuy ToropuHra u oObsicHUTE €€ KOMIOHEHTHI. [IpuBenuTe npumep
(GyHKIMM, BBIYMCIUMON Ha MalivHe ThIOpUHTa, U OMUIINTE IPOLECC €€ BBIMOIHEHMUS.

2. Cdopmymupyiite Teopemy Kyka-JleBuHa u 00bsICHUTE €€ POJIb B TEOPHU CIOKHOCTH.
IIpusenure npumep NP-1mosHOM 3a1a4y ¥ KPaTKO OMUIIUTE, KaK T0Ka3aTh €€ NP-noyHoTYy.

3. Omummure 3amady o prook3ake u e€ NP-monHoty. Paspabotaiite monMHOMUAIbHBIHN
ITOPUTM JJIs peleHus €€ NpuOIMKEHHON BEpCUU U OLIEHUTE €T0 TOYHOCTb.

4. Cdopmynupyiite TeopeMy 00 uepapxuu BpeMeHu u e€ cieactus. [Ipusenure nmpumep,
WLTIOCTPUPYIOIINIA CTPOTYIO HEPAPXHIO KJIACCOB CIOKHOCTH.

5. Omnpenenure MOHATHE OpaKyla B TeOpHH BeuucieHuil. O0bsicHuTe TeopeMy belikepa-
I'miuta-CooBest 1 €€ 3HaueHueE IS OTHOCUTEIILHON CIIOKHOCTH.

6. Omnpenemute kiaccel L, NL u PSPACE. [TpuBenuTe npumep 3a1adu U3 KaKI0ro Kiacca
U O0BSCHUTE, TIOUYEMY OHA Ty/a OTHOCHUTCS.

7. Omnpenenute noiauHoMuaidbHyto uepapxuto (PH) u e€ cBsa3p ¢ kimaccamu P u NP.
IIpuBenure npumep 3agaun u3 PH.

8. Omnpenenute kiaaccel BPP u RP. [IpuBenuTte mpuMep BEpOSTHOCTHOTO alrOpUTMa H
00BSICHUTE, KaK OH paboTaerT.

9. Onmnpenenute kiacc I[P u omnmmmre, 4T0 Takoe HHTEPAKTHBHBIE JOKa3aTeIbCTBA.
[TpuBenuTe mpoCTON MpUMEP MPOTOKOJIA MHTEPAKTUBHOTO JI0KA3aTEIbCTBA.

10. OOwsacuute npodbnemy P vs NP u e€ 3HaueHwe it Teopun ciokHoctd. OOcyaute
BO3MOXKHBIE IMocaeaAcTBUs, eciad P = NP unu ecinu P # NP.

DNEeKTPOHHBIA JOKYMEHT



IIpumepHbIe JoMALIHUE 3aJaHUS
Jlomamnee 3aganue 1

1. Onpenenure wmamuHy TrelopuHra U OOBSCHUTE, KaK OHA MOJEIUPYET TMpoliecc
BbIYMCIICHUM. [IpuBeayuTe npumep npocTou 3a1a4uu, peraeMo Ha MalrHe ThlopuHra, U ONMILNATE
1iary €€ BBIITIOJIHEHMUS.

2. Chopmymupyiite Teopemy Kyka-JleBuHa u 0O0BSCHUTE, TMOYEMY OHa SBISICTCS
dbyamameHTanpHOM i1 Teopun NP-monHOTHL. IlpuBeaute npumep NP-monHOW 3amauu u
Jokaxute €€ NP-mosiHOTy ¢ MOMOILBIO CBEAEHUS.

3. Onummwre 3a1a4y o prok3ake u e€ NP-nosiHoTy. Pazpaboraiite npuOankEHHBIN aITOpUTM
JUTSE €€ peleHus ¥ OlleHUTe ero 3 (HEeKTHBHOCTH Ha MPUMEPE HEOOIBIIOTO IK3EMILISPA.

4. Omnpenenute kinaccel L, NL u PSPACE. [IpuBenute npumep 3a1a4n U3 KaKI0TO Kiiacca
U O0BSICHUTE, IOUYEMY OHA TY/1a OTHOCHUTCSI.

5. Omnpenenute kiiacc BPP u 00bsacHUTE, KaK BEPOATHOCTHBIE BBIYUCIICHUS OTINYAIOTCS OT
nerepMuHupoBaHHbIX. [IpuBenuTe NMpuMep BEpOSITHOCTHOTO AITOPUTMA U TPOAHATIUZUPYIHTE €ro
BEPOATHOCTH OIIHOKH.

JlomamHee 3ajjaHue 2

1. Chopmynupyiite TeopeMy 00 HepapXMHM BpEMEHU U OOBSACHUTE €€ CIEeACTBUS s
kinaccupukanuu 3anad. [lpuBeaure npumep 3aaauu, JeMOHCTPUPYIOLIEH CTPOTYIO HEPAPXHIO.

2. Onummre 3agauy kommuBosbképa (TSP) u e€ npumeHeHre B ONTUMU3ALUKI MapIIPYTOB.
Paspaboraiite 3BpucTHueckuil anroputm i npuOmmkénHoro pemenus TSP u nporectupyiite
ero Ha HeOoJIbIIOM Tpade.

3. Onpenenure nonuHoMuansHyto uepapxuio (PH) m e€ yposuu. IlpuBeamre mpumep
3agaun U3 BToporo ypoHs PH u 00bscHuTe, Kak OHa cBsi3aHa ¢ kiaccamu P u NP.

4. Omnpenenute kinacc [P u onummre NOPOTOKOJN HMHTEPAKTUBHOIO JI0Ka3aTEbCTBA.
[TpuBeauTe NpOCTOil MpUMEp NHTEPAKTUBHON CXEMBI /1711 BepUGPUKALIMM PELLICHUS 3aJauu.

5. OOpsicHUTE TIOHSATHE CIOXHOCTH B cpeqHeM u ompenenurte kiaccel DistNP u DistP.
[TpuBeaure mpumep anroput™a, 3G(EeKTUBHOTO B CpEJHEM, U OOCYAHWTE €ro NpHMEHEHHE B
KpunTorpaduu.

3apanus AJ1s1 MPOMEKYTOYHOM ATTECTAIMM MO JMCUHUILINHE (MOIYJII0)

Ne n/m 3ananue OTtBeT Komnerenunus
1 YKaxxute MOZEIb BBIYUCICHUIN IS Toetopunr / Turing, MammHa YK-1

onpenenenus kiacca P. TrropuHra

2 Vkaxurte Meto cuHTe3a NP-OTHOTEI I Csenenne / reduction, pexyKitust VK-1
3ajJauu.

3 YKaXuTe HHCTPYMEHT AJIS aHAJIU3a CII0KHOCTH I'pad / graph, cxema YK-1
ITOpUTMa KOMMHBOSDKEDA.

4 VYKaxuTe KOHLUENIMIO TUCKPETHON MaTeMaTHKU ®opmyia / formula, Gynesa OIIK-1
B Teopeme Kyka-JleBuHa.

5 VYkaxuTe MpUMEHEHNE TEOPHH BEPOSITHOCTEH B Auroput™ /algorithm, OIIK-1
kyacce BPP. BEPOATHOCTHBIN

6 VYKaXuTe MPaKTHUECKUH OIBIT MOJEIHPOBAHUS Tect / test, mpoBepka OIIK-1
BEPOSITHOCTHBIX BBIYHCIICHHH.

7 YxkaxuTe 6a30BbIii MAaTEMaTHIECKUNA anmapaT Jlorapudm /logarithm, sior) OIIK-4
JUIs1 OLEHKH BPEMEHHOHN CJIOKHOCTH.

8 VYkaxuTe yMEHHE NPUMEHSATH anmapar B Orpanunyenue / bound, nmpexen OIIK-4
anaimse PSPACE.

9 YKaXXuTe OMBIT pealn3anny alropuTMa [IpeobpazoBanue OIIK-4
CBEIEHHs IS 3-pacKpacKu. /transformation, pexykuus

10 YKaxxute ombIT pacuéra CI0KHOCTH IS 3a1a4 Junaamuka / dynamic, OIIK-4
0 PIOK3aKe. IPOTrpaMMHUPOBAHHE

11 VYKa)knTe aJrOpuT™M METO/a LTS TOACYETa Omnpenenurens / determinant, OIIK-6

DNEeKTPOHHBIA JOKYMEHT




NEpMaHCHTA.

ACTCPMHUHAHT

12 YKaxuTe yMEHHE pa3pabaTbiBaTh MPOrpaMMy Kon / code, ckpunr OIIK-6
JUISL TECTA MPOCTOTHI.

13 VYkaxnuTe yMEeHUE IPUMEHSTh allTOPUTM B KOJIE I[Mposepka /checking, OIIK-6
quis SAT. BepuduKkanus

14 YKaxuTe OnbIT BU3yaTH3aIlil HePapXHid Nuarpamma /diagram, cxema OIIK-6
CIIOHOCTH.

15 YKaXuTe ONBIT CUMYJIALINU HapaieIbHbIX Mopens /model, cxema OIIK-6
BBIYHCJICHH.

16 YKaxxute MEeTo1 MOAEIUPOBAHUS OPAKYIbHBIX 3anpoc /query, opakyi IK-3
BBIYMCIICHUM.

17 YKaxuTe yMeHHE IPUMEHATh MOJIEIb B Wepapxwus / hierarchy, ypoBHu [K-3
MPOTHO3UPOBAHUH CIOKHOCTH.

18 VYkaxnuTe yMEHUE MOJICIIUPOBATh Vposens / level, croii IK-3
MOJMHOMHAIBHYIO HEPAPXHIO.

19 VYKakuTe OMbIT peaan3alui MOJIEIH AT Kilacca Llenouka/chain, [K-3
NC. MIOCJIEI0BATENIbHOCTD

20 YKaxXuTe ONBIT pacuéra CIOKHOCTH IS ITporokout / protocol, cxema IK-3

HMHTCPAKTUBHBIX JOKA3aTCIILCTB.

DNEeKTPOHHBIA JOKYMEHT




