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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mnporpamma jgucuuiuiMHbL (Monyiisi) «Teopusi CIO)KHOCTH  BBIYMCICHUII»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHBIE HAaYKH, Tpo¢puiib PazpaboTka, yTBep kK IeHHbIN IPUKa30M MUHUCTEPCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roxa.

Nzyuenune paucuuiuiveel (Moaynst) «Teopust CIOKHOCTH BBIYMCICHHUH» MO3BOJISET
CTYACHTaM TIyOOKO MOHUMATh TPAHUIBI AITOPUTMHYECKON Pa3pelIMMOCTH 3a/1a4, YTO SBISETCS
OCHOBOM Ui  pa3paboTKu  3(P(PEKTUBHBIX NPOrpaMMHBIX CHUCTEM M  ONTHUMM3ALUU
BBIYUCIIUTENBHBIX MPOLIECCOB B PA3IMYHBIX 00JACTAX, BKJIIOYAs pa3paboOTKy, KpUNTOTpapHio
aHanmu3 JaHHbIX. Kpome TOro, sra AMCLUMIUIMHA CIIOCOOCTBYET pa3BUTHUI0 KPUTHUYECKOIO
MBIIUICHUSI ¥ HaBBIKOB MaTEMaTHYECKOTO MOJAEIHPOBAHUSA, HEOOXOAWMBIX IS PELICHHUS
CIIO)KHBIX IpO0JIeM B COBPEeMEHHOW HH(OpMaTHKE W MPHUKIAJHON MaTeMaTuke, I7ie
3P PEKTUBHOCTH aJITOPUTMOB HAMPSMYIO BIHMSET Ha MPAKTHYECKYIO TPUMEHUMOCTh PEIICHUH,

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hacrosimas nucuumnianHa (MoayJib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanaBpuata mo HampasieHuto 02.03.01 MaremaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
PazpaboTka W BXOAMT B BapHaTUBHYIO YacTh bioka 1, dopmupyemyio ydacTHHKaMH
00pa30BaTeNbHbIX OTHOIICHUH.

JucnumimHa (MOayIb) sIBJs€TCS BBIOOPHOM M JOCTYIHA /ISl U3y4yeHus Ha 3 uim 4 Kypce
B 5, 6, 7 ceMecTpax Ha BBIOOD.

Heap u3yyeHusl AUMCUMILUIMHBI (MOAYJs): (QOpPMHUpPOBAaHUE Yy CTYIEHTOB IOHHUMAaHUS
(GbyHIaMeHTaJIbHBIX OTPAaHUYEHUH BHIYUCIUTENBHBIX MPOIIECCOB, KiIacCU(UKAIIMK aITOPUTMOB I10
pecypco€MKOCTH M pa3paboTKe MeTONOB aHanu3a 3((EeKTUBHOCTH pelIeHudH B objacTu
MAaTeMaTUKU U KOMIBIOTEPHBIX HAYK.

3agauun u3y4eHust JMCHUILIMHBI (MOIYJIS):

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

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

— HW3YYUTh KIIOUYEBbIE TEOPEMBI U METO/IbI, TaKue Kak Teopema Kyka-JleBuHa u nepapxus
IIOJIMHOMOB, JUIs IOHMMAaHMS HEPA3PEIINMbIX U TPYIHOPA3PEINMBIX 33/1a4;

— IPUMEHATH TEOPETHMYECKUE 3HAHMS K NPAKTUYECKHM aCIIeKTaM, TaKUM Kak
ONTUMM3ALMS QJITOPUTMOB B KOHTEKCTE KOMIIBIOTEPHBIX HAyK M MHTErpalus C JApYrUMHU
JVCHUTIIIMHAMHY HaIlpaBJIEHUS ITOATOTOBKH.

B pe3ysbTare 0cBOeHUsI AUCHHUILIMHBI (MOLYJIs1) 00y4YAIOLINIACS JOJIKEeH:
3Hamy:
—  ocHOBHbIe Mozenu Beruucinenuit (Toetopunr, P, P/poly, penstuBuzanus);
— xmoueBble kaaccel cinoxkaoctu (P, NP, PSPACE, EXP, RP, BPP, L, NL, NC, IP);
—  TEOpPeTHUYECKUE OCHOBBI (MepapXHH, PEIsITUBU3ALIUS, T0JIHOTA, CAMOCBOAUMOCTB);
—  METOJIbl aHanu3a (CBOJMMOCTH, HUYKHHE OIICHKH, MapajliebHas/KOMMYHUKAI[MOHHAS
CJIO)KHOCTB);
—  Kkputuueckue pe3ynbratsl (P vs NP, nonunomuansnas uepapxus, [P = PSPACE);
ymembp:
— xnaccudummpoBath 3aaa4n mo kiaaccam (P, NP-nonasie, PSPACE-nonnsie);
— TMpUMEHATb cBoauMOCTH aJisi monHOTH (SAT, TQBF);
— aHAJIN3HMPOBATh PECYPCHI BBIYUCIEHUH (BpeMsl, TaMsITh, apaJlJIeInu3M);
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— JI0Ka3bIBaTh HWKHME OLICHKU (KOMMYHHUKALUs, OPaKyJIbl);

— HHTEpPIPETUPOBATH TEOPEMBI (HepapXus, peassTUBU3ALINSA);
enademp:

— wMerogamu (popmanusanuu 3a1a4u (S36IKH, PAcIiO3HABAHUE);
— afnmapaToM JI0Ka3aTeJbCTB (AMaroHaIn3alus, CUMYJISIIHI);
— OpaKyJbHBIMU MOJACIIAMHU (eI TUBUA3AINA);

— TEXHUKAMHU PaHIOMHU3aLUH (BEPOSITHOCTHBIE AIrOpUTMBL, IP);
— wuHcTpyMeHTamu a”anuza cxem (NC, PCC).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYarOLIMXCS € IeJarornd4ecKUMu
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, OCHOBHBIC
CUCTEMHBIH MMOAXO/ IS PEIICHUS MIPUHIIUTIBI KPUTHYECKOHN OIICHKH
MOCTaBJICHHBIX 33724 HMCTOYHUKOB HH()OPMAIIUHU U UX
pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTHYECKH 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 TIOJTY4YeHHOH nH(popMauu
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIHH U
UCIIOJIb30BaTh TEOpHH B 00JIACTH
(dbyHIaMEeHTaTbHBIC 3HAHUS B MaTeMaTHYECKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIUIUIMH, METOJIbI U
aHan3a, KOMIIEKCHOTO U MOJIXO/IbI, UCIIOJIb3YEMbBIC B
(YHKIIMOHAIBHOTO aHaJN3a 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 npakTUYECKUN OTIBIT
BEPOATHOCTEH, MATEMaTHIECKOM pa3paboTKu U peanu3amus
CTATUCTUKM M CIyYalHbIX MaTEeMaTHYECKUX MOJICIICH B
MIPOILIECCOB, YHCIICHHBIX METOOB, mpoheCcCHOHATBHOMN
TEOPETHUIECKOI MEXaHHUKH B JIEATSIIbHOCTH
npohecCHOHANBHON
JICATSIIbHOCTH
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
BBIYHCIIMTCIIBHBIX CUCTEM

COBPEMEHHOTO MaTEMaTHYECKOTO
arnmnapara, CBSI3aHHOI'O C
MPOEKTHPOBAHUEM, Pa3pabOTKOM,
peanu3anuen U OLIEHKOM KauecTBa
MPOrPaMMHBIX MPOTYKTOB U
MIPOrPaMMHBIX KOMILJICKCOB B
Pa3IMUHBIX 00JIACTIX
YEJIOBCUECKOU IEITEILHOCTH
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OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTeMaTUYeCKHUH armapar 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.

CrniocoOeH pa3pabaThiBaTh
QJIITOPUTMBI M KOMITBIOTEPHBIC
[POrPaMMbI, IIPUTOIHBIC IS
IMMPAKTHYCCKOT0 IPUMCHCHHNA

OIIK-6.1.

3HaeT adropuTMBI pa3paboTKHy,
KOMITBIOTEPHBIE TPOTPAMMBI, a
TaKOKe aJrOPUTMBI

BBIYUCIUTEIHHON MaTEeMaTHKH

OIIK-6.2.

YmMeeT pa3zpabaThiBaTh
MaTeMaTHYeCKHe MPOrpaMMHEBIC
NPOAYKTHI U KOMILIEKCHI C
HCIIOJIb30BaHUEM COBPEMEHHBIX
TEXHOJIOTHI IPOrpaMMHPOBAHHSI

OIIK-6.3.

Nmeer mpakTUyecKUid ONbIT
pa3pabOTKH MHTEIUICKTYaIbHBIX
WHPOPMALTUOHHBIX CUCTEM IS
BH3YaJIN3alliN PE3yIbTaTOB
HCCIIEA0BAHUM

IK-3.

Cr1oco0€H UCIIOIb30BaTh METOIbI
MAaTEeMAaTUYECKOTO U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEIICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

IK-3.1.

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

[K-3.2.

YmMmeeT pa3pabaThiBaTh U
MPUMEHSTh MaTEMATUICCKUE
MOJIENTH M AJITOPUTMBI JUISI
peUICHUA pa3IMYHBIX 3a1a4,
AHAJIIM3UPYA [10JIyYEHHBIE
pe3yIbTaTh

I1K-3.3.

Nwmeet mpakTUyecKuid OMbIT
HCIIOJIE30BaHUS METOIOB
MaTeMaTHYeCKOTO B
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
KonTponbshas
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 AJNBTepHUPYIOIIHE 2 4 6 JlomarniHee 3aaHue
BBIYHCJICHHS Konrtposbhas
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
pabora
13 | 3amauu nojacuéra 2 4 6 JloMariHee 3ajiaHue
[loxroroBka 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 Oucyunaunvt (Mooynsn) (8 5

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

Nen/m | HammeHoBanue pasjiena Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)
1 Brenenue B Teopuio - Monemu Berauciennii (Triopuar, RAM)
CJI0KHOCTH - Kimaccer P 1 NP: 6a3oBbIe onpeneneHus
- [IpakTrKa: aHaJ U3 MPOCTHIX aJITOPUTMOB
2 NP-monmHoTa - Teopema Kyxka-JleBuna
- [Ipumepsr NP-monabIx 3amau (SAT, 3-packpacka)
- [IpakTUKyM: CBeJEHUE 3a0a4
3 [IpakTnueckne NP-3anaun | - 3agayda o prok3ake
- 3agaya KOMMHBOSDKEpa
- Keiic: mpuMeHeHne B ONTUMHU3AIMA
4 Uepapxuu ciiokHOCTH - Teopema 00 nepapxuu BpeMeHH
- Teopema Jlannepa
- [IpakTuka: aHaIM3 MPOMEKYTOUHBIX 33434
5 OpakynbHble BerunciaeHus: | - [lonarue opakyna
- Teopema beiikepa-I nmna-Comnosest
- [IpakTHKyM: cpaBHEHHE OTHOCHTEIBHOM CI0KHOCTH
6 [IpocTpancTBeHHAs - Kimaccwr L, NL, PSPACE
CJIIO)KHOCTh - [Tonnora PATH nns NL
- [IpakTrka: aHaIM3 aNTOPUTMOB C OTPAHUYCHHON MAMSITHIO
7 [TonuHomuaneHas - Onpenenenne PH
rnepapxus - CBsa3b ¢ P u NP
- [IpakTukym: 3agaun u3 PH
8 AJBTEpHUPYIOIINC - ATIME u AP
BBIYNCIICHUS - Csa3b ¢ PSPACE
- [IpakTuka: MOAeIMpOBaHUEe
9 CxeMHasi CJIOKHOCTb - Knace P/poly
- Teopema Kapma-JIuntona
- [IpakTuKyM: aHAJIN3 CXEM
10 [NapannensHble - Kitaccet NC u AC
BBIYUCIICHHS - P-nonHbIe 3a1aun
- 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 3anmaun noacyéra - Knacc #P
- [lonmHOTa MEpMaHeHTa
- [IpakTuka: npubIMmKEHHOE NOACUET
14 CnoXHOCTB B CpeiHEM - DistNP u DistP
- [lonnHOMMAIBHEIE B CPETHEM aJITOPUTMBI
- Keiic: kpunTorpaduyeckne npuiioKeHus
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 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.

Ocnognasa numepamypa:

1. Kpynckuii, B. H. Teopust anroputmoB. BBeaenue B Cl0KHOCTh BBIYMCICHUH : Y4eOHUK
st By3oB / B. H. Kpynickmii. — 2-e u3., ucnp. u gon. — 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. MaremaTnueckasi JIOTMKa U TEOPHUsl QJITOPUTMOB : YYEOHUK 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 [caiit]. — URL:
https://urait.ru/bcode/559978.

3. XKypasnes, 0. 1. luckpetHsiii ananu3. opMaiabHble CUCTEMBI U aJITOPUTMBI | YUSOHHUK
1uist By30B / FO. U. XKypasnes, 0. A. @nepos, M. H. Bsubrit. — 2-e uza., ucnp. u non. — Mocksa
: I3marensctBo KOpaiit, 2025. — 311 ¢. — (Bricmiee obpazosanue). — ISBN 978-5-534-06279-
3. — Texkcr : anektponHbli // OOpazoBarenbHas miardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/569447.

4. JIuckpeTHasi MaTeMaTHKa: MPHUKIIAJHbBIC 33a7]a9d U CIIOKHOCTh aJITOPUTMOB : YUCOHHK U
npakTukyMm Uit By3oB / A. E. Aunpees, A. A. bonoros, K. B. Konsna, A. b. ®ponos. — 2-e uzn.,
ucrp. u gon. — Mocksa : M3znatensctBo 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 unpopmanuu : yuebHuk s By3oB / A. H. Ocokun, A. H.
ManpsuykoB. — Mocksa : U3narensctBo FOpaiit, 2025. — 208 c. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-16333-9. — Texkcrt : anexTpoHHBIN // ObOpa3oBarensHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561389.

ononnumenvnuas numepamypa:

1. I'paxem P., Kuyr /1., [Taramuuk O. KonkperHas marematuka. MaremMaTnyeckrue OCHOBBI
uHpopmatuku. — M. : Bunbsamc, 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. [lpaktukym : 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 JIMCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW ITOATOTOBKH, HIPAKTHUYECKOM M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YUE€OHBIM IIJIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THUIA, 3aHATUH CEMMHApCKOro (IPakTUYEeCKOro) THMA, TIPYNIOBBIX U
MHAMBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U IPOMEKYTOUHOM aTTECTAallM, a TaKkKe
IOMEIIEHUS I CAMOCTOATENIbHOM paObOoThl U MOMEIIEHUS I XPaHEHUs U NMPO(UITAKTUYECKOTO
oOciy>xuBaHus yueOHOro 060opynoBanus. IlomemeHns: yKOMIUIEKTOBAaHbI CIICIUATIN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUs y4eOHOH
uHpopManuu O0JIBIION ayIUTOPHH.

N3yuenue qUCUUIUIMHBI (MOAYIA) o0ecrieunBaeTcs B ydeOHbIX ayIMTOPHX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOW;

— MEXaHWYECKUMH KaJIbKYJISTOpaMH;

— CIEUMAIU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUAs JEMOHCTPALMOHHOE 000pYy10BaHUE.

[TomerieHus 1711 CaMOCTOATENBHOM paboThl 00yUarOIINUXCsl, 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 JJEKTPOHHYI0  HH()OPMAIMOHHO-00pa30BATENBHYIO  Cpely
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCS JOCTYNl (B TOM 4YHCIE YHAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClIe AJIEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NPOQECCHOHATBHBIM 0azaM
JTAHHBIX 1 UH(OPMAIIMOHHBIM 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 "Eaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas koyuekuus qudpoBeIX 0Opa3oBaTeNbHBIX http://school-collection.edu.ru/
pecypcoB

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

[lepeuenr MHOPMALIMOHHBIX TEXHOJOTHM, HCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIecca MO TUCHUILIMHE (MOJyJIE), B TOM YHCJIe KOMILIEKT JIMIIEH3HOHHOTO
IPOrpaMMHOT0  OOecreyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanue I1O ITpousBoacTBO JIuneH3noHHoe / CBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmoe | muuensHonHOE
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BpaysepsI:

Sunexc.Bpaysep OTEYECTBEHHOE | 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
CucTeMbl YHpaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH JTaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHOE

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuueHsnoHHOE
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 PACIPOCTPAHSIEMOE
IlakeTbl IPOrpaMMHBIX CPEeACTB 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. MeTtoanuyeckue U OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHus 1 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce nu3yueHuss TUCHUILTUHBI (MOAYIS ) «Teopus CI0KHOCTU BBIYUCIIEHUN» B paMKax
TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH HCIOJIB3YIOTCS TaKUE BUJbI Y4eOHOM pabOThI, KaK JIEKIUS,
CEMHMHApbl, KOHTPOJbHBIE pPA0OTHI M JOMAIlIHUE 3aJaHUs, a TaKKe pPa3IUYHbIe BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaromuXcs MO 3aJaHUI0 TpernojaBaTreis, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHATBHOW  JIEKCHKH, 3aKpEIUICHHE  MPAKTHYECKUX
npodeCCHOHATBLHBIX KOMIIETEHIIHH, TOOIPEHNE HHUIHATHB.

Jlekyuss — CUCTEMaTHYeCKOe, IOCJIEIOBATEILHOE, MOHOJOTHYECKOE  H3JI0KCHHE
nmpenoaaBareneM y4eOHOro MaTepuaa, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mporecce neknmii peKOMEHAYETCS BECTH KOHCIEKT JIEKIWHA: KPaTKO M CXEMaTHYHO
(buKCUpOBaTh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHHS JICKINH, BBIICTSITH Ba)KHBIC MBICIH,
KIIIOYEBBIE CJIOBAa M TepMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpbIE
BBI3BIBAIOT 3aTPYJHEHUS, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBaHHOW nuTeparype. Ecinu
pa3zoOpaThCcsi B MaTepuaie He yAaercs, cieayeT chopMmyiaupoBaTh BOINPOC M 3a4aTh €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
TEMOH OOCYXXACHHUS, IPOYUTATh HEOOXOJMMBIE MaTe€pHalbl U MOJATOTOBUTH BOMPOCHL. BaxkHO
aKTUBHO CJIYIIAaTh U BOBJIEKATHCS B IUCKYCCHUIO, BHICKA3bIBas CBOM MHEHMSI M 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 Jydlle yCBOUTh Marepuall. VIcronb30BaTh pa3ivyuHbIe UCTOYHUKU
UH(pOPMaIIUH, BKIIOYasl YUSOHUKH U OHJIAWH-PECYPCHI, IUIs 00j1ee TITyOO0KOro MOHUMAHHUS TEMBI.

Koumponvhasa paboma — nucbMeHHas padboTa ¢ Ha0OpoM 3a1a4, KOTOPbIE HYKHO PELIUTb 3a
OTPaHUYEHHOE BpeMs.

[lens KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIIHAIBHBIC 3HAHUS IO OJTHON 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 N0 JUCHHUILIHHE (MOAYJIIO)

Kpurepun nosyuyeHusi ypoBHsl M OLleHUBAHUA CPOPMHUPOBAHHOCTH KOMIIETEHUHMI 110
aucuuIuInHe (MoayJie) «Teopus C10KHOCTH BBIYUCICHUI»

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOYHOM aTTECTAIUH.

IIpome:xxyTouHasi arrecTauMsi 1O JUCIUIUIHHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWeHKOU, TIPU HTOM TPOBOJUTCA OIIEHKA KOMIETEHLUH, CHOPMUPOBAHHBIX I10
JTUCIUIINHE.

Jlnst omeHWBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TMPOMEKYTOYHON AaTTecTaruu
HCIIOJIB3YCTCA I[GC}ITI/I63.JIJIBH3H IIKajla OLHCHHBAHUSA, KOTOpass COOTHOCHUTCA C TpaIII/IL[I/IOHHOﬁ
NATHOATUTPHON MITKAJION CIICTYIOIIMM 00pa3oM:
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (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
MOMCECHTHBI 158 yCTaHaBJIUBas IMPUYIHNHHO-
ClleICTBEHHbIe CBsi3H. YeTko (opmymupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
JIPYTUX
UCCIIC/IOBAHUM, & TaKXKe pEIIaeT CIOKHBIC

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 o0JjamaeT 3HAHUSAMHU MpeaMeTa

MOYTH B TIOJHOM o0beMe paboueid
MPOTPaMMBI U CAMOCTOSITEIBHO, JIOTHUECKH
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKIEHTHPYS] BHUMaHHE Ha
HaunOoJee 3HAaUMMBIX MOMeHTaxX. OH ymeeT
aHAJIHM3HUPOBATH, CpaBHHMBATB,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
BBIICTSISL  €T0

W3y4YeHHBIH  MaTepuad,

KJIIOYEBbIE  aCMeKThl M  YCTaHaBJIMBas
CBSI3H.
YBEPEHHO

MHTEPIPETUPYET pe3yibTaThl aHAIU30B H

MPUYMHHO-CIIEICTBEHHBIE
@opMynUpyeT CBOM OTBETHI,

JIPYTUX HCCIICOBAaHUM, a TaKXKe periaet
CJIOKHBIE CUTYallnOHHBIC 3amaun. CTymIeHT

XOopouio 3HAaKOM C METOJaMH

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 (hOpMYyIHpOBKH. B
XO0JI¢ OTBETOB OH JIOITyCKAeT OIIUOKH,
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Hecarubannpuas) I[IarudanabHas O0uiast xapakTepuCTHKA pe3yabTaTa

OLICHKA OLICHKA 0o0y4eHUs IO 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.

I[I/ICI_II/IHJ'II/IHB. (MO,Z[y.]'IL) «Teopnﬂ CJIOKHOCTH BBIUMCIICHHI» OIIEHHBACTCS CJICAYIOIIUM

o0OpazoM:
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 pacyéra UTOrOBOM OLEHKH IO JucHUIUINHE (MoayJie) « TeopHus CJI0KHOCTH

BhIUHMCIeHN»: «0,2% cpenHee 3a qoMantHue 3ananus + 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

PN W

Yro Takoe MamyHa ThIOpUHTA U KaK OHA MOJEJINPYET BBIUUCIICHUA?

B uém paznuume Mexay IEeTepMUHHPOBAHHOM W HEIETEPMUHUPOBAHHOM MAaIlMHAMHU
Trropunra?

Kakune 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-mmonmaoTa

1.

Chopmymnupyiite Teopemy Kyka-JleBuna u 00bsicHUTe e€ 3HaUEHHE.

DNEeKTPOHHBIA JOKYMEHT
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9.

10.

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

[TpuBenure npumep NP-nonnoii 3anaun SAT (y10BI€TBOPUTETHHOCTH OYIEBBIX (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 ¢ kiaccuduUKaIuei 3a1ad mno ciokHOCTH?

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

IIpakTnueckue NP-3anaun

1.
2.

Hw

©CoNo O

Cdopmynupyiite 3anauy o prok3ake (Knapsack Problem) u o6bsicuute e€ NP-nongHOTY.
Kak mpumensiercss TUHaAMHYECKOE MPOTPaMMUPOBAHUE I MPHUOIMKEHHOTO PEIICHHS
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-3agau B onruMu3anun?

Hepapxuu cnoxHOCTH

©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 IPOMEKYTOUHOM CII0KHOCTHIO.
Kax Teopema Jlagaepa cBsizana ¢ nmpobaemoit P vs NP?

Kakue npaktudeckue ciaeacTBUs UMEET aHaJIu3 IPOMEXYTOUHBIX 3a/1a4?

OpaKy.TIBHBIe BBIYHCIICHUA

CoNoR~wWNE

10.

Yto Takoe opakys B TEOPUHU CIOKHOCTU U KaK OH UCIOJIb3YyeTCs ?

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?

[TpuBeaute npumep, rae opakys H3MEHSIET CII0KHOCTh MPOOIEMBI.

[Touemy opakypHbIE BBIYMCIEHUS MOJIE3HBI ISl JOKA3aTENbCTB TeOpeM?

Kaxk teopema belikepa-I mta-CosoBest cBsizaHa ¢ U€papXusiMu?

Kakue orpaHn4eHMs HaKJIaAbIBalOT OPaKYJIbHBIE MOJIEIH HAa 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

ITonuHoMManbpHas 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

AJNBTEpHUPYIOLINE BEIYUCIICHUS

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 MOJICTH B MPAKTUKE?

©CoNoa~wWNE

CxeMHas CII0)KHOCTb

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 CI0KHOCTb BaykHa Jyisi noHuMaHus P vs NP?

Kak ananusupoBath pa3mep u rimyouny cxem?

[TpuBeauTe KOKA3aTENBCTBO MOTHOTHI AJist P/poly.

Kakue orpannuenus HakiaapiBaeT Teopema Kapna-JIuntona na NP?
Kaxk cxembl CBsi3aHbI C MapayieIbHbIMA BIYUCICHUSIMU?

10. Kakue mpakTH4ecKrue MPUMEHEHUS UMEET aHaJIU3 CXEMHOM CIIOKHOCTH?

CoNoa~wNE
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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?

BepOHTHOCTHHe 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 J0Ka3aTcJIbCTBa

©CoNo~wWNE

Urto takoe kiacc IP u kak oH onpexnensercs?

Onummure TPOTOKOJIBI UHTEPAKTUBHBIX 10KA3aTEIbCTB.

[IpuBeauTe MpUMEp MPOCTOr0 UHTEPAKTHBHOTO JOKA3aTEIhCTBA.

Kax 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 JJOKA3aTEIHCTBA C BEPOSTHOCTHBIMU?

10 Kak mpuMeHsTh HHTepaKTUBHBIE CXEMBI B KpunTorpapuu?

3agaun moacuéra

CoNoa~wNE

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 noka3biBaeTcs OJIHOTA AJIs 3a7a4 nojacyera?

lO Kaxkue c10)KHOCTH BO3HUKAIOT MIPH TOYHOM TOJICUETE?

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

HToroBsiii MO1yIb

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 3a1aHNs IO KOHTPOJILHOM 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. [Ipusenute mpumep,
WJUTIOCTPUPYIOLIUN CTPOTYIO UEPAPXUIO KIIACCOB CIOKHOCTH.

5. Ompenenute MOHIATHE OpaKya B Teopuu BerurcieHuit. O0bsacHuTe Teopemy beiikepa-
I'mmnna-ConoBes 1 e€ 3HaueHue 11 OTHOCUTEILHON 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. Omnpenenute knmacc [P m omummTe, YTO Takoe HMHTEPAKTUBHBIC OKA3aTEIbCTBA.
[TpuBenuTe mpoCcTON MpUMEP MPOTOKOJIA MHTEPAKTUBHOTO JI0KA3aTEIbCTBA.

10. O6bsicaute npobnemy P vs NP u e€ 3Hauenue st Teopuun cioxkHoctu. O6cynure
BO3MOXKHBIE IMocaeaAcTBus, eciau P = NP unu ecinu P # NP.

DNEeKTPOHHBIA JOKYMEHT



IIpumepHbIe JoMALIHUE 3aJaHUS
Jlomamnee 3aganue 1

1. Onpenenure wmamuHy TrelopuHra U OOBSCHUTE, KaK OHA MOJEIUPYET TMpoliecc
BbIYMCIICHUH. [IpuBeauTe npumep npocTo 3a1a4u, permaeMoi Ha MalHe ThIOpUHTa, U OIUIINTE
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. Onmmwmre 3a1a4y o prok3ake u e€ NP-nosHoTy. PaspaboTaiite mpuOInKEHHBIN alropuT™M
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 OTHOCHUTCS.

5. Omnpenenute kiiacc BPP u 00bscHUTE, KaK BEPOATHOCTHBIE BRIYUCICHUS OTINYAIOTCS OT
neTepMuHUpoBaHHBIX. [[puBenuTE NMpUMeEp BEPOSTHOCTHOTO AJITOPUTMA M TPOAHATIUZUPYHTE €ro
BEPOATHOCTH OIIHOKH.

JlomamHee 3ajjaHue 2

1. Chopmynupyiite Teopemy 00 HepapXUHM BpEeMEHU U OOBICHUTE €€ CIEICTBHS s
kinaccuukanum 3anad. [lpuBeaure npumep 3aaa4um, JEMOHCTPUPYIOLIEH CTPOTYIO HEPAPXHIO.

2. Onummre 3agauy kommuBosbképa (TSP) u e€ npumeHeHre B ONTUMU3ALUKI MapIIPYTOB.
Pa3paboraiite 3BprucTHUecKil anroputm i npuOmmkéHHoro pemenust TSP u nporectupyiite
ero Ha HeOoJIbIIOM Tpade.

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

4. Omnpenenute kinacc [P W onummTe NPOTOKON HWHTEPAKTUBHOIO J0Ka3aTeIbCTBA.
[TpuBeauTe NpOCTOil MpUMEp HHTEPAKTUBHON CXEMBI IS BepU(UKALIUK PEILICHH 3a/1auH.

5. OObsicHUTE TMOHATHE CIOXKHOCTU B cpeaHeM U ompenenurte kiaccel DistNP u DistP.
[TpuBeaure mpumep anroput™a, 3G(EeKTUBHOTO B CpEJHEM, U OOCYAHWTE €ro NpHMEHEHHE B
KpunTorpaduu.

3ananus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JMCUMILIHHE (MOAYJII0)

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 JJIs aHAJIN3a CI0KHOCTH I'pad / graph, cxema YK-1
ITOPUTMa KOMMHBOSDKEDA.

4 VYKaxkuTe KOHUENIMIO TUCKPETHON MaTeMaTHKU ®opmyna / formula, Oynesa OIIK-1
B Teopeme Kyka-JIeBuHna.

5 VYkaxuTe MpUMEHEHNE TEOPHH BEPOSITHOCTEH B AuroputwM /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 anmnapar B Orpanunyenue / bound, nmpexen OIIK-4
anaimse PSPACE.

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

10 YKaxxuTe OmbIT pacuéra CIOXKHOCTH ISl 3aa4u Juuamuka / dynamic, OIIK-4
0 PIOK3aKe. IIPOrpaMMHUPOBaHHE

11 VYKaKnTe aJrOPUTM METO/a I TOACYETa Omnpenenurens / determinant, OIIK-6
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NEpMaHCHTA.

ACTCPMHUHAHT

12 VYkaxnTe yMEeHUE pa3padaThiBaTh 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 VKaKHUTE OMBIT peai3allii MOJICIH JUIs Kiacca Llemouka/chain, IK-3
NC. MIOCJIEI0BATENIbHOCTD

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

HMHTCPAKTUBHBIX JOKA3aTCIILCTB.

DNEeKTPOHHBIA JOKYMEHT
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