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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mnporpamma jgucuuiuiMHbL (Monyiisi) «Teopusi CIO)KHOCTH  BBIYMCICHUII»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BEICIIEr0 oOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOcTH 38.03.05 busnec-undopmaruka,
npoduns busHec-aHamuMTHKA, YTBEPKIEHHBIM MpHKa3oM MUHHCTEPCTBA HAYKU W BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

Wzyuyenne pucturuinabl (Moaynsi) «Teopust CIOXKHOCTH BBIUMCICHHUI» TO3BOJISET
CTYACHTaM TIyOOKO MOHUMATh TPAHUIBI AITOPUTMHYECKON Pa3pelIMMOCTH 3a/1a4, YTO SBISETCS
OCHOBOI  Juisi  pa3pa®oTku  3(PPEKTUBHBIX MPOTPAMMHBIX CHUCTEM U  ONTHMHU3ALUU
BBIYUCIIUTENBHBIX IPOILECCOB B Pa3IMYHBIX 007ACTAX, BKIIOYAs HUCKYCCTBEHHBIH HMHTEIUIEKT,
Kpuntorpadguio ¥ aHanu3 JaHHBIX. KpoMe Toro, sra AMCHMILIMHA CHOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBIIUICHUSI U HABBIKOB MAaTEMaTHYECKOTO MOJCIHPOBAHUS, HEOOXOIUMBIX IS
pellleHusl CIOXKHBIX MpoOJIeM B COBpeMEHHOW MH(OpPMATHKE M MPUKIAJAHON MaTeMaTHKe, IJIe
3P PEKTUBHOCTH aJITOPUTMOB HAMPSMYIO BIHMSET HAa MPAKTHYECKYIO IPUMEHIUMOCTD PEIICHHH,

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

Hacrosimas nucuunianHa (Moayiib) BKJIOYEHA B Y4EOHBIH J1aH 110 POrpaMMe MOArOTOBKU
OakanaBpuata 1o HampapieHuio 38.03.05 busnec-urpopmaruka, npodunbr buzHec-aHamTuTHKA
U BXOAWT B BapHaTUBHYIO 4acTh broka 1, ¢opmupyemyro ydacTHHKaMH 0Opa3oBaTEIbHBIX
OTHOLLICHHUH.

JucuumimHa (MOAynb) SIBJsSETCS BBIOOPHOM M JOCTYIHA /sl U3y4yeHus Ha 3 uim 4 Kypce
B 6, 7, 8 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:
3HaMmMb:

—  ocHOBHbIe Mozenu Beruucinenuit (Toetopunr, P, P/poly, penstuBuzanus);
— xmoueBble kaaccel cinoxkaoctu (P, NP, PSPACE, EXP, RP, BPP, L, NL, NC, IP);
—  TEOpETHUYECKHE OCHOBHI (M€papXuH, PEISTUBHU3AIMS, IOJTHOTA, CAMOCBOJIUMOCTS);
—  METOJbI aHanu3a (CBOJAMMOCTH, HIKHUE OICHKH, MapaielbHas/KOMMYHUKAIIMOHHAS
CJIO)KHOCTB);
—  Kkputuueckue pe3ynbratsl (P vs NP, nonunomuansnas uepapxus, [P = PSPACE);
ymemp:
— xnaccudummpoBath 3aaa4n mo kiaaccam (P, NP-nonasie, PSPACE-nonnsie);
— TMpUMEHATb cBoauMOCTH aJisi monHOTH (SAT, TQBF);
— aHaJM3HMPOBATh PECYPCHI BRIUMCICHUH (BpeMs, TaMsTh, TAPAILICITU3M);

DNEeKTPOHHBIA JOKYMEHT



— 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
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHIIMH KOMIIETeHLIMH pe3y/1bTaTOB 00y4eHHs 10
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYILIECTBIISITH MIOUCK, nHpOpMaLuH B 001aCTH aHAJTUTHUKHY,
KPUTUYECKUN aHAIN3 U OCHOBHBIE IPUHIIMIIBI KPUTHUECKON
cUHTe3 HH(popManuy, OLIEHKM MCTOYHHUKOB HH(OPMALIMHU U UX
HIPUMEHSTh CUCTEMHBIH PEIEeBAaHTHOCTH.
MOAXOA ISl peLICHUS YK-1.2. YMeeT KpUTHYECKH OLICHHBATh
MOCTaBJICHHBIX 3a/1a4 MCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIC U3 PA3TUIHBIX
HMCTOYHUKOB [UIS PELICHUs 3a1ad,
MIPUMEHSTH CUCTEMHBIH MOIXO0 K
aHaJM3y ¥ PEIICHUIO KOMITIEKCHBIX
pooseM
YK-1.3. Nwmeet npakTudeckuii OmbIT paboTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH U 00pabOTKU
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHUH 3a]1a4 HAa OCHOBE
NOoJy4eHHOH nHGOopMaIu
OIIK-4. Crioco0OeH MoHUMaTh OIIK-4.1. 3HaeT OCHOBHbIE MPUHITUITBI PAOOTHI
HPUHLMIIEL PaOOTHI WH(POPMALMOHHBIX TEXHOJIOTUN U UX
WHPOPMAITUOHHBIX BJIMsIHUE HA OM3HEC-TIPOIIECCHI
TEXHOJIOTHiA; OIIK-4.2. VYMeeT UCIIO0JIB30BaTh METOBI B
UCIIOJIb30BaTh IIporpaMMHBIE CpesicTBa i cOopa,
WH(POPMAITUIO, METOIBI 00paboTKu 1 aHaIM3a HH(HOPMAITUH,
U POTpaMMHBIC o0ecrieurBasi KA4eCTBEHHYIO
cpezncTsa ee cOopa, UHQOPMAIOHHO-aHATU THYECKYIO
00paboTKy U aHATH3a MOJEPKKY
A7 ’THPOPMALIOHHO- OIIK-4.3. NmeeT nmpakTuveckuii OTbIT B
aHATUTHYECKOH NPUMEHEHUH aHATUTHYECKUX
NOJ/ICP’KKU TIPUHATHUS HHCTPYMEHTOB ISl HOAJIEPKKHI
yIpaBIIEHIECKUX MPUHATHS YIIPABJICHYECKUX PELICHUH B
peeHuit OpraHu3alusIX
[K-2. Crniocoben IK-2.1. 3HaeT OCHOBHBIE MAaTEMaTHIECKHE
UCIIOJIb30BaTh METOABI U HHCTPYMEHTaJIbHBIE CPE/ICTBA,
COOTBETCTBYIOIINI MpUMeHsieMbIe AJ1s1 00paboTKu U
MaTeMaTHYeCKUI aHanm3a nHhopManuu
anmnapar u IK-2.2. Ymeer apdekTnBHO UCTIONB30BATH
MHCTPYMEHTAJIbHBIC MaTeMaTHYECKHH anmapar JUIst
CpezcTBa JUIst CHCTEMaTH3al[UH JAHHBIX U PEIICHUS
00paboTKH, aHann3a u npoeccHOHAIBHBIX 3324
CUCTEMATH3ALNN [K-2.3. Hmeer npakTHUECKHUA OTBIT pabOTHI €
WHPOPMAITUH IO TEME WHCTPYMEHTaMH aHalln3a HHGOpMaLuu
WCCIICIOBAHUS JIJISI B PaMKax HCCIIE/IOBATEIBCKUX MTPOEKTOB
peleHus 3aga4
npohecCHOHANTBHOMN
JeSITE€IbHOCTH
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3. Temaruueckuii njiax

Neqr/

TpynoeMKocTh, akageMH4YecKHe Yachl

HaumenoBanue TKY
n pasiesa AMCHUILIHHbI Ovunasn gopma (Texyumii
(Momyst) KonrakrHasi pabota | goyrpo | Camocrostens KOHTPOJIb
Jlekuun | CeMuHapbl 1Ib Hasi pabora yCIeBaeMoCTH)
1 Brenenue B Teoputo 2 4 7 Jomarmnee 3aganue
CJI0KHOCTH ITonroroBka k
CEMHUHApY
2 NP-nmosHOTA 2 4 7 Jlomarmnee 3agaHue
3 [Ipaxtrueckne NP-3amaun 2 4 7 Jlomarraee 3amaHue
KonTponphas
pabota
4 Wepapxun crnoxxHOCTH 2 4 7 JlomarntHee 3amaHue
KontponbsHas
paboTa
5 OpaxyJbHBIC BEIYUCICHUS 2 4 6 Homarnee 3aganue
IloaroroBka x
CEMHUHApY
6 [IpoctpancTBeHHAs 2 4 6 [ToaroroBka k
CJIO)KHOCTh CEMHUHApY
7 [TonmuuoMuaneHas 2 4 6 Jomaninee 3aganue
nepapxus KontponbsHas
pabota
8 AJBTEpHUPYIOIINE 2 4 6 JloMarHee 3ajiaHue
BBIYHCJICHHS Konrtposbhas
paboTa
9 CxeMHast CJI0XKHOCTh 2 4 6 JlomariHee 3ajiaHue
IloaroroBka k
CeMHHApy
10 | [apamnenbHbie 2 4 6 [Moxrororka Kk
BBIYHCJICHHS CEMHUHApY
11 BepositHOCTHBIE 2 4 6 Jomarninee 3aganue
BBIYHCJICHHS Konrtposbhas
paboTa
12 | VHTepakTUBHBIE 2 4 2 6 JlomarirHee 3a1aHue
JI0Ka3aTeIbCTBA Konrtposbhas
pabota
13 | 3amauu nojacuéra 2 4 6 JloMariHee 3ajiaHue
IloaroroBka k
CeMHHApy
14 C0>XHOCTB B CpeIHEM 2 4 6 IToaroroBska k
CEMHUHApY
15 HToroBeIit MOTYITH 2 4 6 [Toxaroroska x
CeMHHApy
3auem ¢ oyeHKoIl 4
Hmozo: 30 60 6 94
Oovem oucyunaunvt (mooyns) (6 190
ax. u.)
Obvem Ooucyunaunvt (mooynsn) (e 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
- [IpakTHKa: aHaJ U3 MPOCTHIX 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 Uepapxuu ciiokHOCTH - Teopema 00 nepapxuu BpeMeHH
- Teopema Jlannepa
- [IpakTuka: aHaIM3 MPOMEKYTOUHBIX 33434
5 OpaxkynbHble 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 - [IpoToKoIIBI HOKA3ATENBCTB
- [IpakTHKYM: IPOCTHIE UHTEPAKTUBHBIE CXEMBI
13 3anmaun noacyéra - Knacc #P
- [lonmHOTa MEpMaHeHTa
- [IpakTuka: npuOIMKEHHOE TOACUYET
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
pacHpoCTpaHsIeMOro IMPOTPaMMHOTO O0ECHeYeHHs, BKJIIOYas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIA K pecypcaM 3 J000i TOUYKH, Tlie eCTh MOAKIIoUeHHe K ceTd HTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnognasa numepamypa:

1. Ocokun, A. H. Teopus undopmanuu : yuyebnuk s By3oB / A. H. Ocokun, A. H.
ManpsuykoB. — Mocksa : U3narensctBo FOpaiit, 2025. — 208 c. — (Briciiee oOpa3zoBanue). —
ISBN 978-5-534-16333-9. — Tekcrt : anektponHsblii // Obpa3oBatenbHas 1iardgopma FOpaiit
[caitt]. — URL.: https://urait.ru/bcode/561389.

2. IlanTeneeB, A. B. Uucnenneie merombl. [Ipaktukym : ydeOHoe mocobme / A. B.
[TanTteneeB, . A. KympsBueBa. — MockBa : UH®PA-M, 2023. — 512 c. — (Bricuiee
obpazoBanme). - ISBN 978-5-16-018445-6. - Tekcr : onektponsbii. - URL:
https://znanium.com/catalog/product/2002583.

3. duHaHCH : y4eOHUK U MPAKTUKYM JIJIs BY30B / moj oomieit penakuueit H. 1. bep3ona. —
4-¢ uzn., mepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 541 ¢. — (Bsicuee
obpazoBanue). — ISBN 978-5-534-15996-7. — Texkcr : anekTpoHHblid // OOpa3oBareiabHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/559722.

ononnumenvnuas numepamypa:

1. I'paxem P., Knyt /1., [Tatamnuk O. KonkperHast MaTemaTuka. MaTeMaTu4eckre OCHOBBI
uHpopmatuku. — M. : Bunssamc, 2009. — 784 c.

2. Jloktuonos, . K. Uucnennsie metosl : yueoHuk / U. K. Jloktuonos, JI. I1. MupoHeHko,
B. B. Typynainos ; moxg o611. pen. kaua. TexH. HayK, mpod. B. B. Typynanosa. - Mocksa ; Bonoraa
: Uadpa-Umxenepus, 2022. - 380 c. - ISBN 978-5-9729-0786-1. - TekcT : anekrponHsid. - URL:
https://znanium.com/catalog/product/1902598.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKH, MPAKTHYECKOW U HAy4dHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHM CEMHHApCKOro (MPaKkTU4YECKOro) THMA, TPYNIOBBIX H
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMH, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTaIllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpPEeACTBAaMH OOyuUeHUs, CIy>KAIlMMU JUI MpEeACTaBICHUs y4eOHOM
uH(popMalu 60JbIION ayIUTOPUH.

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

—  CHEeNUATM3UPOBAHHBIM 000pyI0OBAHNEM, BKIIIOUAs! IEMOHCTPAIL[MIOHHOE 000PYAOBaHHE.
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[TomereHust 151 CAMOCTOSITEIIBHOM pabOThl 00YUaAIOIINUXCSl, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS WHBAJTUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  3JEKTPOHHYIO  MH(POPMAIMOHHO-0O0pPA30BATEIbHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBaHue nmopraja CcpliIka
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snekrponnas oudmaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. | baza mannseix g | T-crienuaancTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

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

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALIUOHHO - http://fcior.edu.ru/
00pa3oBaTeILHBIX PECYPCOB

[lepeuenr WHQDOPMAIIMOHHBIX TEXHOJOTHH, MCHOJIB3YEMbIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOIO MpoIecca Mo AUCIUIUIMHE (MOIYJIE), B TOM YHUCIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanHoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOe
Bpay3sepbI:
Sunexc.Bpaysep OTEUECTBEHHOE | CBOOOIHO paclpOCTpaHIEMOe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHbIe NPUTOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMIIEH3UOHHOE
TeXstudio 3apy0exHoe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpaMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4eTAa BPEMEHM:
Toggle app | 3apyOexHOe | CBOOOHO pacIpoCTpaHsIeMOe
CucTeMbl YHpaBJieHHs] MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe
Cucrembl ynpasJieHHs1 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | muuensnonHOe
Cucrtemsl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exnoe | nurensnonnoe
CnipaBo4YHO-NIPaBOBbIE CHCTEMBbI:
KoncynbranTlinroc: cripaBOYHO-TIpaBOBast OTEYECTBEHHOE | JIMICH3HOHHOE
cucTemMa
CpencrBa aHTUBHPYCHOM 3aIIMTHI:
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Kaspersky Endpoint Security mnst 6usneca OTEUYECTBCHHOE | JIMLIEH3UOHHOE
Crampmaprasii Russian Edition

Cpennbl pa3padoTKkm:

Visual Studio Code 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexxHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopmManueii:

Zotero | 3apy6erxHoe | cBOGOIHO pacpocTpanseMoe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe

7. MeTtoanuyecKkue u OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce uzyuenus 1ucuIuinHbl (Moays1) «Teopus cli0KHOCTH BBIUMCIEHUI) B paMKax
TEKYILLEro KOHTPOJISI YCIIEBAEMOCTH HCIOJIBb3YIOTCS TaKHe BHJbl yUeOHOM paboThl, KaK JEKIHs,
CEMHMHApbl, KOHTPOJbHBIE pPA0OTHI M JOMAIIHUE 3aJaHUs, a TaKKe pPAa3JIUYHbIE BUIbI
CaMOCTOSITENIbHOW paboThl 0OyyaroluMXcsl MO 3aJaHUI0 TpernojaBareis, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB npodeccuoHaNbHOM ~ JIEKCUKH, 3aKpEIUICHHE IIPaKTUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIMATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JICKIMHA: KPaTKO W CXEMaTUIHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITATHCSI HAWTH OTBETHI B PEKOMEHJOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4eOHOU NEATETLHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHTbHl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTBCS C TEMOM
3aHATUA W OCHOBHBIMH MaTE€puajiaMu, YTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

AyoumopHas paboma — akTUBHAs padoOTa CTy/IEHTa HA CEMUHAPE, €0 OTBETHI HA BOIIPOCHI
MperoaBaTelis U y94acTHE B TUCKYCCHH.

JIJist yCenHoro y4acTHsi B CEMHHApE CTYACHTaM PEKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMON OOCYXJEHHUS, MPOYUTaTh HEOOXOIUMBbIE MaTEpPHAIBl U TIOJTOTOBHTH BOIMPOCH. BakHO
AKTUBHO CJIYHIATh U BOBJICKATHCA B JUCKYCCHUIO, BBICKA3bIBASI CBOM MHCHUSA U APIryYMCHTHUPYA HX.
[lpu oTBeTax Ha BOMPOCHl MPEMONABATENS CTOUT OBITH YBEPCHHBIM, YETKHUM W JIOTUYHBIM,
OMHPAsCh HA U3YYCHHBIN MaTepuall. Takxke MOJIe3HO MOACPKUBATH IUATIOT C OJJHOKYPCHUKAMH,
4TOOBI 000TaTUTh OOCYXKJIEHNE U PACIIUPUTH CBOW 3HAHMS.
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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
n30exaTh MEeperpy3kd W JIydille YCBOUTh Marepual. lMcmosb3oBaTh pa3iMyHbIE UCTOYHUKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAHH-PECyPChI, I 00Jiee rITyOOKOro MOHUMAaHHMSI TEMBI.

Konumponvnaa paboma — nucbmennas padbota ¢ HaOOpoM 3a/1a4, KOTOPbIE HY>)KHO PEIIUTh 3
OTpaHUYEHHOE BpEMSI.

[{enb KOHTPOJIBHOUN PabOTHI - MOTYYUTh CHEIUATBHBIC 3HAHUS 110 OJHON MM HECKOJIBKUM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U MIPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yUYEHHE OTICIBHBIX TEM M BOIIPOCOB y4EOHOM JUCIUTUTHHBI (MOIYIIS).

B niporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAHHBIMHU
MaTepuaiaMy Mpyu MUHUMAIILHOM yYacTHH MpenoaBatess. 3a1auu CTyJeHTa BKIOYA0T padoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCcTa), IOBTOPHOE H3YyUCHHE YICOHBIX MAaTCPUAIIOB IIJIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHHUE YU€OHO-HUCCIIEIOBATEIBLCKUX
3aJJaHUI U IPYTOE.

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

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMUPOBAHHOCTH KOMIIETEHIUH 10
aucuuminHae (MoayJe) «Teopus Cl10KHOCTH BHIYMCICHUH»

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

IIpome:xxyTouHasi arrecTaumsi 1O JUCIHUIUIMHE (MOIYJIO) OCYIIECTBIISIETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TPOBOJIUTCS OICHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX TIO
JIUCILIUILINHE.

Jlns omeHMBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M IMPOMEXKYTOUHOW aTTecTaluu
UCTIONIB3YETCS JIeCATHOAIIbHAS IIKaJla OICHWBAHUS, KOTOpas COOTHOCHUTCS C TPAJUIIMOHHOU
nATUOATUTPHON MIKAJION CIIETYIOIINM 00pa3oM:

JecaTubannbuas) IlaTtudanbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ouenka 3a 3a4er
OLIEHKA OLIEHKA 00yueHus 1o JUCHHUILINHE (MOLYJII0)
10 OTan4HOo 3aureHo CTyZeHT MOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIUYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnmporpamMme, "
8 OTIM4EO 3auTeHo rIy0OKO  ocMbIcisieTr aucuuriuHy. OH

CaMOCTOSITEITHLHO u JIOTHYECKH
MOCIIEI0BATEIIEHO OTBEUYAET Ha BCE BOMPOCHI,
aKIIGHTUPYs  BHUMaHWe Ha HauOosee
BAYKHOM. YMmeer aHaJIU3UPOBATh,
CpaBHHBATH, KJIacCU(UIUPOBaATH, 000011aTh,
KOHKPETH3UPOBaTh U CHUCTEMaTHU3MPOBATH
W3YYCHHBI MaTepHal, BBIACISS KIIOUEBbIC
MOMEHTHl W YCTaHaBIIMBas IMPUYUHHO-
CJIEICTBEHHBIC CBA3U. YeTKo (GopMyIupyer
OTBETHI, YBEPEHHO HWHTEPIIPETUPYET
pe3yIbTaThI aHaJIN30B u TIPYTHX
WCCIICIOBAHNMN, a TAKXKe PEIIaeT CIIOKHBIC

3aJa4du. CTy,Z[CHT XOopomo 3HakKkoM C
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)

METOAaMHU HCCIEeJOBaHMs, HEOOXOIUMBIMH
U TPAaKTUYECKOW AEATEIbHOCTH, U yMEEeT
CBA3BIBATh TEOPETHUYECKHE aCTEKTHI
JUCHUIUIMHBL (MOAYIS) C TMPAaKTUYECKUMHU

3aJ]auaMH.
7 Xoporto 3auTeHo CryneHt oOnamaeT 3HAHUSAMHU IpenMeTa
6 Xopomo 3a4TeHo MOYTH B TIOJHOM o00beMe paboueii

IPOTPaMMBI U CAMOCTOSITEIBHO, JIOTHYECKH
HOCJIEI0BAaTEIbHO U BCECTOPOHHE OTBEYAET
Ha BCE BOIPOCHI, aKLICHTUPYS BHUMAHUE Ha
HauOosee 3HaUMMBbIX MOMeHTax. OH ymeer
aHATM3UPOBATH, CpaBHUBATH,
KJIACCU(HUIPOBATD, 0000maTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
W3YYEHHBIA  MaTEpHall, BBIICHSS  €ro
KIIOYEBbIE ACHEKTbl M  yCTaHABIMBAs
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
®DopMynupyeT CBOM OTBETH, YBEPEHHO
HHTEPIPETUPYET PE3YIbTAThl aHAIU30B U
JIPYTUX WCCIENOBAaHUM, a TaKXKe peuiaeT
CJIOXKHBIE CUTyallMOHHbIE 3a1auu. CTyneHT
XOpOILO 3HAKOM c METOaMHU
UCCIICIOBAHUS,  HEOOXOAUMBIMH  JUIA
HpaKTquCKOﬁ ACATCIIBHOCTH, W YMECT
CBA3bIBATH TCOPETUYCCKHUEC ACIICKThI
npeaMeTa ¢ NPaKTHYECKUMH 3aadyaMH.

5 Y 10BIETBOPUTENHHO 3adreHo CryneHnt obnamaer 0a30BBIMH 3HAHHSMH

4 Y 10BIETBOPUTENBHO 3auyTeHo 110 IUCUMILIMHE (MOJYJII0), HO HCIIBITBIBACT
TPYJIHOCTH TIPH CAaMOCTOSITEIIHHBIX OTBETaX

W WCIIOJIb3yeT HETOYHBIE (hOPMYIUPOBKHU. B
X0/lIe OTBETOB OH JOMYCKaeT OLIMOKH,
Kacarouuecst cyTd BompocoB. CTyAeHT
CIOCOOEH pemraTh TOJBKO CaMble MPOCTHIC
3aJa4d M BIAAEET JHIIb MHUHUMAaJIbHBIM
HaOOpPOM METOJIOB HCCIIEIOBAHUSI.

3 He cnan He 3aureno CTymeHT He OBIazel 00s13aTeIbHBIM
He cnaun He 3auTeno MHUHHUMYMOM 3HAHWUM 110 npeaMeTy U HE
1 He cian He 3auteno | MOXET OTBETUTh HA BOMPOCHI, JakKe €CIIH

nmpernogaBaTeiib  3adacT JOIMOJHHUTCIILHBIC
HaBOJAIINEC BOIIPOCHI.

Huctunmuaa (Moaynb) «Teopusi CIOKHOCTH BBIUMUCICHUNY OIEHUBACTCS CIEAYIOIINM
obpa3zom:

AKTHBHOCTH Bec |KoanuectBo Onucanne

Howmarmnaue 3amanus | 20% 13 Ha6op 3amau o Temam Hemean
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AKTHBHOCTH Bec |KoanuectBo Onucanne

Kontposnbsubie 30% 2 [Mucermennas pabota ¢ HaOOpOM 3a51a4, KOTOPbIE HYKHO

paboThI PEIIUTh 3a OTPAaHUYCHHOE BpEeMs

AynuropHas padora | 15% 1 OTBeTHI Ha BOMIPOCHI, CIICOK KOTOPBIX U3BECTEH CTYACHTY
3apaHee

3ader ¢ OIeHKOM 35% 1 [Mucesmennas pabota ¢ HabopoMm 3aad, KOTOPBIE HYXKHO

PCHIUTD 3a OrPaHUYCHHOC BPEMA, BO3MOKCH
I[OHOHHI/ITCJILHLIP'I yCTHLIfI 9K3aMCH

@opmyJia pacuéTa UTOrOBOI OLlEHKHU MO AUcHUNInHe (MoayJe) « Teopusi cJI0KHOCTH

BhIYHCIeHn»: «0,2% cpeaHee 3a noMainHue 3aaanus + 0,3x cpeHee 3a KOHTPOJIbHBIC PabOTHI +
0,15 x3a aymutopHyro padory + 0,35 X3a4eT ¢ OIeHKON».

Texkyummii KOHTPOJIb ycIeBAeMOCTH 00y4AOIIUXCH M0 AUCHUIINHE (MOyJIe)

IIpumepHbIe BONPOCHI 1JIsi CEMUHAPOB

BBenenue B TEOpUIO CIIOKHOCTH

N AW

Yro Takoe MammHa ThIOpUHTa U Kak OHa MOJICJIUPYET BHIYUCIICHUS ?

B u4ém pasznuume Mexay NETEPMUHMPOBAHHOM W HENECTEPMUHHPOBAHHOW MAallMHAMM
Trropunra?

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

Kak onpenenuts knacc P B Tepmunax mamms Teropunra?

Uto o3nauaet kiacc NP u kak oH CBsi3aH ¢ Bepu(pUKaALMEH perieHui?

[TpuBeauTe npumep 3agauu U3 kiacca P u 00bscHUTE, TOYEMY OHA MOJMHOMHUAIBHA.

Kak aHanm3upoBaTh BpEMEHHYIO CIOXKHOCTh IPOCTOTO aJrOpUTMa COPTUPOBKH?

Yro Takoe MOJMHOMHAIIbHAs CBOAMMOCTb M KaK OHA MCIIOJB3YeTCs B KIACCU(PUKAILIH
3a1ay?

[TpuBeaure mpumep 3ajiaud, KOTOpask MOXKET OBITh pellleHa HEelIeTePMUHHPOBAHHO 32
MOJIMHOMMAJILHOE BpeMsi, HO HE IeTEPMUHHUPOBAHHO.

10. Kak MMPpaKTHUKa aHAJIN3a IPOCTHIX AJITOPUTMOB ITIOMOTACT IMOHATDH I'PAHUIIBI BBIUHCIICHUN?

NP-mromaoTa

Nk wNE

9.

Cdopmynupyiite Teopemy Kyka-JIeBuHa 1 00bsicCHUTE €€ 3HaUEHUE.

Uro Takoe NP-nonHOTa 1 Kak OHa JOKa3bIBAETCS C IOMOIIBIO CBEIEHUI?

[Tpuseaure npumep NP-nonnoii 3anaun SAT (y10BI€TBOPUTETHHOCTH OYNIEBBIX (hopMyI).
Kaxk paboraet cBenenue 3anauu 3-SAT k 3amaue 3-packpacku rpada?

[Touemy NP-nosnHble 3a1aun CUUTAIOTCS TPYAHOPA3pEILIUMBIMU?

OnummuTe mporecc ceeneHus ogHoi NP-noyiHoOM 3aaa4u K IpyroM Ha MpaKTUKE.

Kakwue cBoiicTBa COXpaHAIOTCS NIPU MOJITMHOMHUAIBHON CBOJIUMOCTH?

[IpuBenure mnpumep 3aaauu, Kortopas sBisercs NP-monHol, u o00bsicHuTE €€
[IPaKTUYECKOE 3HAUYCHHUE.

Kak reopema Kyka-JIeBuHa cBsizaHa ¢ kiiaccuuKanuen 3a1ad 1o clioXKHOCTH?

10. B uém paznuna mexay NP-tpyausivu u NP-nonHbsiMu 3a1aqamu?

IIpakTnueckue NP-3anaun

1.
2.

3.

Chopmynupyiite 3amauy o prok3ake (Knapsack Problem) u o0bsicauTe e€ NP-nonHOTY.
Kak mpumensiercss AHHAMHYECKOE MPOrPaMMHUPOBAHHE JJIsi MPUOIMKEHHOTO PEIICHHS
3a/1a4M O PIOK3aKe?

Onumure 3anaay kommuBospképa (TSP) u e€ BapuaHTshl.
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4. Kakue 5BpHUCTHYECKHE METOJbI HWCIONB3YIOTCA Mjsi pemieHuss TSP B onTtumm3anuun

MapLpyToB?

Kak NP-3amaun npuMeHSIOTCS B pealIbHbIX Kelcax, TAKMX KaK IJIaHUPOBAHHUE PECYpCOB?

[TpuBenuTe npuMep ONTUMU3ALUY B JIOTUCTUKE € UCHOJb30BaHueM TSP.

[Touemy TouHoe pemienre NP-3a1a4 yacTo HEBO3MOXKHO /17151 OONBIINX IK3EMILISIPOB?

Kak anroput™sl npuOIMKEHUS MOMOTAIOT B MPAKTHUECKUX MpuiioxkeHusax NP-3amau?

OnuiuTe CBA3b 33J1a4 O PIOK3AKE C 3a7a4eil O HOKPBITUA MHOXKECTB.

10. Kakue WHCTpyMEHTHI (Hampumep, MPOTPaMMHBIC) HUCHOIB3YIOTCSA IS MOJCTUPOBAHHUS
NP-3amau B ontuMuzanmu?

©oNo O

Hepapxuu cI0KHOCTU

1. Cdopmynupyiite TeopeMy 00 HepapXuu BpeMEHH U O0BSCHUTE €€ CIICCTBUSI.

2. Uro takoe TeopeMa JlagHepa M Kak OHA JTOKA3bIBAET CYIIECTBOBAHHE MPOMEXKYTOUHBIX
3a1ay?

Kak onpenenuts ypoBHU B H€pApPXUH TOJTUHOMOB?

IIpuBenure npumep 3aaadu, KOTopas HaxoauTcs mexay P u NP-noiaHeivu.

[Touemy nepapxuu CiI0)KHOCTU BayKHBI JIJI1 IOHUMAHUS TPAHUL] BBIYUCIECHUIN?

Kak aHanu3upoBath CI0XKHOCTh QITOPUTMOB B KOHTEKCTE UEpAPXUiA?

Urto o3Havaer "cTporas uepapxus" B TCOPUH CIOKHOCTHU?

[TpuBenuTe NOKA3aTENBCTBO CYIIECTBOBAHUS 33/1a4 C IPOMEXKYTOUHOM CI0KHOCTHIO.
Kaxk Teopema JlagHepa cBsizana ¢ nmpobiemoii P vs NP?

10. Kakue nmpakTH4ecKue CIeICTBUS UMEET aHAIN3 TPOMEKYTOUHBIX 331247

©CoOoNOO AW

OpaKyﬂbele BBIYUCIICHUA

Yo Takoe opakys B TEOPUHU CIOKHOCTU U KaK OH UCIOJIb3YETCS?

Chopmynupyiite TeopeMy betikepa-I umia-ConoBest 1 00bSICHUTE €€.

Kak opaxysipl MOMOTraroT B U3y4€HUU OTHOCUTEIBHOU CIOXKHOCTH 3a7a4?
IIpuBenuTe npuMep opaxyJia, KOTOPBIN JENaeT 3a1a9y pa3peluMON.

B uém paszHuia mexay aOCOTOTHON U OTHOCUTENIBHOM CI0KHOCTBIO?

Kak cpaBHUBaTh KJ1aCChl CII0)KHOCTH C MTOMOIIBIO OPaKyJIOB?

[TpuBeauTe npumep, riae opaKys U3MEHSIET CII0KHOCTh MPOOIEMBI.

[Touemy opakyabHbIE BEIYMCICHUS MOJIE3HBI JUIsl JOKA3aTENbCTB TeopeM?

Kak teopema belikepa-I nina-Comnoses cBs3aHa ¢ nepapxusmu?

10. Kakue orpaHnYeHUs HAKIIaIbIBAIOT OPAKyJIbHBIE MOJICITH HA PEeaTbHbBIC BHIYHCICHUS?

CoNoOARWNE

HpOCTpaHCTBeHHaH CJIIOXKHOCTB

Omnpenenure knaccol L, NL u PSPACE.

Kaxk nokaseiBaercsa nmonHota 3amaun PATH misa ximacca NL?

[TpuBenuTe mpuMep ajaropuTMa ¢ JorapuGMUIECKoi MPOCTPaHCTBEHHOMN CII0KHOCTBIO.
B uém pazHuIa Mexay NpOoCTPaHCTBEHHOW U BPEMEHHOM CII0)KHOCTBIO?

ITouemy aHanu3 anrOpUTMOB C OTPAHUYEHHOW MTAMSTHIO BAKEH?

ITpusBenure npumep 3agaun u3 PSPACE, koropas He B P.

Kak mozenupoBath HeZleTEepMUHUPOBAHHBIE BHIYHUCIICHHS B IPOCTPAHCTBE?

Kakue npaktudyeckue NpuMEHEHNs] UMEET aHAJIU3 IPOCTPAHCTBEHHON CII0KHOCTH?
Cdopmynupyiite Teopemy Casitch u 00bscHUTE €€.

10. Kak cpaBHUBaTh 3()()eKTUBHOCTH AITOPUTMOB I10 MAMATH?

©CoNoR~wWNE

ITonuHoMMaNIbHAS HEpAPXUS
1. Onpenenute nonmuHoMuanbHyto uepapxuto (PH) u e€ ypoBHu.
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Kaxk PH cBs3ana ¢ kimaccamu P u NP?

IIpuBenure npumep 3aaadu U3 BToporo yposHs PH.

[Touemy PH cuuraercsa pacmupennem NP?

Kak nokassiBaercs, yto PH ne xomnancupyer?

[IpuBenuTe 3a1auy, KOTOpast IBASETCSA NOJIMHOMUAIBHO UEPAPXUUYECKOI.
B uém npaktuueckoe 3HaueHue uzyuenus PH?

Kak moznenupoBats kBanTH(UKaTOpHl B PH?

Css3zana siu PH ¢ opakynbHbIMY BBIYMCIEHUSAMU?

10. Kakue oTKpBIThIE BOIPOCHI OCTaOTCA 1Mo ooy PH?

CoNoORWN

AJNBTEpHUPYIOLIUE BBIYUCICHUS

Uro Takoe anpTepHupyrouue mamunbl Tetopunra (ATIME)?

Onpenenure kinaccel ATime u AP.

Kax ATIME cBsa3ana ¢ PSPACE?

[TpuBenuTe mpuMep aabTEPHUPYIOLIETO AITOPUTMA.

[Touemy anbTEpHUPYIONINE BHIYUCICHHS MOJICTUPYIOT UHTEPAKTUBHBIE MPOIECCHI?
Kak nokasbiBaetcst paBeHcTBO AP = PSPACE?

[IpuBenuTe MOIEIH ATbTEPHUPYIOLIETO BHIYUCICHUS ISl POCTOM 3a/1a4u.

Kakue npeumyiecTa Jat0T albTEePHUPYIOIINE MAITUHBI?

CBsi3aHbI JIU AJIbTEPHUPYIONTUE BEIYUCICHUS C BEPOSITHOCTHBIMU?

10. Kak npuMeHsTh albTEPHUPYIOIINE MOJIETH B MPAKTUKE?

©CoNoOR~WNE

CxeMHas CIIOKHOCTh

Urto takoe kiacc P/poly u xak on onpenensiercs?

Cdopmynupyiite Teopemy Kapna-JIlunrtona u oobscHuTe e€.

Kak cxemsl (circuits) MOAETUPYIOT BBIYUCIIEHUS?

[TpuBennTe npuMep NOJMHOMUAIBHON CXEMBI IS 3aa4u.

[Touemy cxemHas CIIO’KHOCTb BakHa 11 oHuMaHust P vs NP?

Kak ananusupoBaTh pazmep U riyOuHy cxem?

[IpuBenuTe nOKA3aTETHLCTBO MOJHOTHI 17151 P/poly.

Kakue orpannuenns HaknaabiBaeT reopema Kapna-Jlunrona nHa NP?
Kak cxembl cBs3aHbI ¢ MapajieIbHbIMU BEIYUCICHUSAMU?

10. Kakue npakTuueckue NpUMEHEHUS] UIMEET aHaIN3 CXEeMHOM CI0KHOCTH?

©CoNoaR~wWNE

Hapannem)m,le BBIYUCIICHUA

Onpenenure knaccsl NC u AC.

Yro Takoe P-mmonHbIe 3a1a4M ¥ IOYEMY OHH Ba)KHBI?

[IpuBenuTe npumep napamienbHoro aaroputma u3 NC.

Kak NC cBsizana ¢ mOJIMHOMUAIIBHON HEpapXueu?

[Touemy mapanenbHble BRIYUCIEHUS Y3 EKTUBHBI 17151 OONBIINX TaHHBIX?
Onummre Kelic TPUMEHEHHUS apauIeIbHBIX AITOPUTMOB B COPTUPOBKE.

B uém pazuuna mexay NC u P?

IIpuBenure npumep P-nonHoM 3axa4n.

Kak MozaenupoBaTh napajijien3M B TEOPUH CII0KHOCTU?

10 Kakue BbI30BbI BO3HUKAIOT IIPU peaM3alliy MapauleIbHbIX aJITOPUTMOB?

LCoNoOAWNE

BCpOHTHOCTHBIe BBIYMCIICHUA

1. Onpenenute knaccel BPP u RP.
2. TlpueguTe mpuMep BEpOSTHOCTHOTO aJITOPUTMA ISl TECTUPOBAHUS MPOCTOTHI.
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©ooN Ok oW

Kak BeposATHOCTHBIE BBIYHUCIIEHUS OTIIMYAIOTCA OT AETEPMUHUPOBAHHBIX ?
Coopmynupyiite Teopemy o ToM, uto BPP € P/poly.

[ToueMy BEpOSITHOCTHBIE aITOPUTMBI 1T0JI€3HBI 111 NP-3a1au?
[IpuBeaute npumep RP-anropurma.

Kak ananu3npoBaTh OMIMOKY B BEPOSTHOCTHBIX BBIYUCIICHUX ?

Css3anbl 11 BPP u NP?

Kakue npaktuyeckue NpuMeHEHUs] UMEIOT BEPOSITHOCTHBIE aJITOPUTMBI?

10 Kax AOKa3bIBACTCA, YTO HEKOTOPBIC 3a4a4u JICTUC PEIIAIOTCA BepOSITHOCTHOr7

I/IHTepaKTI/IBHHe J0Ka3aTcJIbCTBa

CoNoOA~WNE

Urto takoe kiacc IP u xak on onpexaensiercs?

OnummuTe TPOTOKOJIBI UHTEPAKTHUBHBIX JIOKA3aTEILCTB.

[IpuBeauTe MpUMEP MPOCTOr0 MHTEPAKTHBHOTO J0KA3aTEILCTBA.

Kak IP cBsizana ¢ PSPACE?

[ToueMy UHTEpaKTUBHBIEC JOKA3aTEIbCTBA YCUIUBAIOT BEpUPUKALINIO?
Cdopmynupyiite Teopemy o ToM, uro [P = PSPACE.

[TpuBenuTe cxeMy HHTEPAKTUBHOTO JI0Ka3aTeIbCTBA JIsl 3a/1a4H.
Kakwue posu urparot Jokazarens u Bepuduxarop?

CBs13aHbI JTM HTHTEPAKTUBHBIE JOKA3aTEIbCTBA C BEPOSATHOCTHBIMU?

10. Kak npuMeHSATh HHTEPAKTUBHBIE CXEMBI B KpunTorpapumn?

3amauu mmoacuéra

CoNoOARWNE

Omnpenenure kiacc #P u ero cBsa3b ¢ NP.

Uto Takoe moixHOTa nepmMaHeHTa s #P?

[TpuBennTe npuMep 3anauu nojac4era us #P.

Kak npubnmxénHo pemaTs 3a1auu nojacuéra’?

[ToueMy noacU€T pelIeHN CI0KHEE, YEM UX CYLECTBOBAHHE?
Onumure anropuT™ Ajs NoAC4YETa NEpMaHEHTa MaTPHUIIBL.
Kakue npaktudyeckue NpuMEHEHNs] UMEIOT 3a/1auM oacuéra?
Casi3anbl 11 #P ¢ BepOATHOCTHBIMH BBIYUCIICHUSAMU?

Kak nokaspiBaeTcs MOIHOTA 1A 3a7a4 noacyera?

10. Kakue CcII0’)KHOCTH BO3HHKAIOT MPU TOYHOM MoIcuéTe?

C0XHOCTH B CpCAHEM

©CoNoR~wWNE

Omnpenenure kimaccel DistNP u DistP.

YTo Takoe MOJIMHOMUAIIBHBIE B CPEJIHEM AJITOPUTMBI?

[TpuBenute npumep anroputma, 3¢p(HEeKTUBHOTO B CPETHEM.

Kax cloHOCTh B CpeIHEM OTJIMYAETCS OT XYAIIEro ciyvasi?

[Touemy ananu3 B cpeHeM BayKeH Juts Kpuntorpadun?

Onuiure Keic NPUMEHEHUsI B X3UIUPOBAHUH.

Ceszansl 11 DistNP u NP?

[IpuBenuTe AOKA3aTENBCTBO CYIIECTBOBAHUS 3a/1a4, JIETKUX B CPETHEM.
Kakue npeanonoxeHus 1enarTcs O CII0KHOCTH B CpeAHEM?

10. Kak monienupoBaTh ciaydaiiHble BXO/Ibl B aHAIHU3€E?

Nrtoroseiii MOyJib

1.
2.
3.

[lepeuncnure KI04YeBbIe PE3YIbTATHl TEOPUU CIOKHOCTH.
O6mwsacuute npodaemy P vs NP u e€ 3Hauenue.
Kaxk teopema Kyka-JleBuHa nopnusizia Ha TEOPUIO?
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ITpuBeauTe npumep NP-nioHOM 3a1auu 1 €€ NpUMEHEHHUE.

[Touemy mepapxuu CI0KHOCTU BaXKHbI?

OO6cyauTe cBA3b MEKAY IPOCTPAHCTBEHHON M BPEMEHHOM CIIOKHOCTBIO.
Kakwue oTKpbIThIE TPOOIEMBI OCTAIOTCS B TEOPUU CIIOKHOCTHU?

Kak BeposSTHOCTHBIEC BBIYMCIICHHS N3MEHIIIN B3I HA CIIOKHOCTB?
[IpuBeauTe NTOrOBBII 0030 KIACCOB CIOKHOCTH.

10 Kakue mpakTiuueckue BBIBOJIBI MOKHO C/IENIATh U3 U3YyYCHUS TUCIUIUIAHBI?

©oo~N A

IIpumepHbIe 3a1aHUA 110 KOHTPOJILHOM padoTe

KonTtpoabsnas padora Nel

1. Onpenenure mammuy TeropuHra u o0bsicHuTe € KOMIOHEHTHI. [IpuBenuTe mpumep
(GyHKLMY, BBIYUCIUMOM Ha MaliHe ThIOpUHTa, U OMUIIUTE IPOLECC €€ BBIMOJIHEHUS.

2. Cdopmynupyiite Teopemy Kyka-JIeBuHa u o0bsicHUTE €€ pojb B TEOPUU CIOKHOCTH.
IIpuBenure npumep NP-1oiHOM 33124y ¥ KPaTKO ONUIIUTE, KaK JT0Ka3aTh €€ NP-noyHoTY.

3. Omummmre 3amady o prook3ake U e€ NP-momnHory. PaspabotaiiTe moMMHOMUATBHBIHN
QITOPUTM JAJIS pelieHus e€ NpuOaMKEHHONW BEPCUU U OLICHUTE €r0 TOYHOCTb.

4. Cdopmynupyiite Teopemy 00 uepapxuu BpeMeHu u e€ cienctaus. [Ipusenute nmpumep,
WUTIOCTPUPYIOIIUHA CTPOTYIO HEPAPXHIO KIIACCOB CIIOKHOCTH.

5. OmnpexnenuTe NOHATHE OpaKyJja B TeOpuu BeluMcieHuil. O0bsacHuTe TeopeMmy beiikepa-
I'minna-Conoses u €€ 3Ha4eHUE 1JI1 OTHOCUTEIIBHOM CII0KHOCTH.

6. Omnpenenure knaccel L, NL u PSPACE. IIpuBeaute npumep 3aj1auu U3 KaxJa0ro Kiacca
U O0BSICHUTE, IOYEMY OHA TY/1a OTHOCHUTCS.

7. Omnpenenure nosmHoMuanbHyto uepapxuto (PH) u e€ cBsas3p ¢ kmaccamu P u NP.
IIpusenure npumep 3agaun u3 PH.

8. Ompenenute kinaccel BPP u RP. IlpuBenuTte npumep BEpOSTHOCTHOIO ajiropuTMma M
00BSICHHUTE, KaK OH padOTaeT.

9. OHpGILCJ’II/ITe knacc IP u OIMUIIWTEC, YTO TaKOC HHTCPAKTUBHBLIC JOKA3aTCJILCTBA.
HpI/IBeI[I/ITe HpOCTOfI IMPUMCEP MPOTOKOJIa UHTCPAKTUBHOI'O JOKA3ATCILCTBA.

10. O6mwsacuute npodaemy P vs NP u e€ 3Hauenue ans teopuu cioxHoctu. O6cyaurte
BO3MO>KHEBIE ocnencTBus, ecan P = NP mnn eciim P # NP.

IIpumepHbIe JoOMAaLIHUE 3aJaHUS
JlomamHee 3aganue 1

1. Ompenenure ™mammuy ThlOpuHra M OOBSCHHTE, KaK OHAa MOJEIUPYET TpOIecc
BbIYMCIICHNH. [ [puBeanTe npumep npocToi 3a1aun, pemaeMoi Ha MalHe ThIOpUHTA, U OIUIIINTE
arv €€ BbIIIOJIHEHHUS.

2. Chopmymupyiite Teopemy Kyka-JleBuHa u o0OBsCHUTE, TOYEeMY OHa SIBJISETCS
dbynnamentaneHo anst Teopun NP-momuotel. [lpuBenure mpumep NP-monmnol 3amaun u
nokaxute e€ NP-mojiHOTY ¢ MOMOIIBIO CBEJEHUS.

3. OnwumuTe 3a1auy o prok3ake 1 e€ NP-nonmHoTy. Pa3paboTaiite mpuOimkEHHBINA alroOpuT™M
JUTst €€ peleHus 1 oleHuTe ero 3¢ (HeKTUBHOCTh Ha MpUMeEpPE HEOOIBIIOr0 IK3EMILISPA.

4. Onpenenute knaccel L, NL u PSPACE. [IpuBeaure npumep 3a1auu U3 Kaxa0ro Kiacca
U 00BSICHUTE, TOYEMY OHA Ty/1a OTHOCHUTCS.

5. Omnpenenure k1acc BPP u 00bscHuTE, Kak BEpOSATHOCTHBIE BHIYUCICHUS OTIIMYAIOTCS OT
JIeTepMUHUPOBaHHBIX. [IprBeanTe MpuMep BEpOSITHOCTHOTO aJlTOPUTMA U MPOAHATTUZUPYUTE €ro
BEPOSATHOCTH OIIHOKH.
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3aza4u U3 BToporo ypoBHs PH u o0bsicHuTe, Kak oHa cBsizaHa ¢ kinaccamu P u NP.

JlomaiHee 3aganue 2

1. Chopmynupyiite Teopemy 00 HepapXuu BpeMEHH U OOBSCHUTE €€ CIEACTBHUS IS
kiaccudukanuu 3anad. [lpusenure npumMep 3aaa4uu, 1EMOHCTPUPYIOLIEH CTPOTYIO HEPAPXUIO.

2. Onummure 3anaay kommuBospképa (TSP) u e€ mpuMeHeHne B ONTUMU3ANNN MapIIPYTOB.
Pa3paboraiiTe 3BpucTHUECKUid anroput™ ais npubmmkénHoro pemenus TSP u nporectupyiite
ero Ha HeOoIbIIOM Tpade.
3. Ompenenute noiauHoMuanbHyto uepapxuto (PH) u eé€ yposuu. IlpuBemute mpumep

4. Omnpenenute kinacc [P u onummTe MOPOTOKON HWHTEPAKTUBHOIO JI0Ka3aTeIbCTBA.
[TpuBeauTe IPOCTOI MPUMEP MHTEPAKTUBHON CXEMBI JJIsl BepU(UKALIUHN PEILICHHS 3a/1a4H.

5. OOBsICHUTE TOHATHE CIIOKHOCTH B CpelHeM W ompenenute kiaacchl DistNP u DistP.
[TpuBeaure mpumep anroput™a, 3((EKTUBHOTO B CPEIHEM, U OOCYAMTE €ro MpHMEHEHHE B
Kpurnrorpadumu.

3aganus 1J18 NPOMEKYTOYHOM aTTECTAIMU MO TUCHHILIHHE (MOTYJIIO)

Ne n/m 3ananue OTtBeT Komnerenunus
1 Ha3oBute Mofenb BHIYUCICHUN, IPEATIOKEHHYI0 AJTaHOM Maiuna YK-1
THIOPHHTOM. Teropunra /
Turing machine
2 Kakoii kmacc c0xHOCTH 0003HaYaeT 3aJa9H, perraeMele 3a P / xmacc P YK-1
MTOJINHOMHAJIBHOE BpeMs?
3 HazoBute Teopemy, nokassiBaronryto NP-TioqHOTY 3amaun Teopema Kyxka- YK-1
SAT. JleBuna / Cook-
Levin theorem
4 Kak Ha3piBaeTcs 3a/1a4a o IoucKke MyTH B rpade, KoTopas 3amaga YK-1
siBysieTcst NP-momHoi? KOMMHBOSIKEPa /
TSP, traveling
salesman problem
5 HazoBute TeopeMy, yTBEpKIAIOIIYIO CTPOTYIO HEPAPXHIO Teopema 06 YK-1
KJIACCOB CJIO)KHOCTH T10 BPEMEHHU. Hepapxun
Bpemenu / time
hierarchy theorem
6 Kakoit knacc cI0KHOCTH CBSI3aH C TIOJTMHOMHUAITBHON PH / polynomial YK-1
HepapXxuel U BKIIFOYACT 3a/1a4H, Pa3pelIuMbIe C IIOMOIIbIO hierarchy
opakyna?
7 HazoBuTte Kitacc mpocTpaHCTBEHHOW CIOXKHOCTH, L / xmacc L OIIK-4
COOTBETCTBYIOIIMH 3a/1a4aM, peliaeMbIM C JIOTaprupMUIECKOit
aMSITBIO.
8 Kaxk Ha3wsIBaeTcs 3amayda, mmoaHas Juis kinacca NL? PATH / 3agaua o OIIK-4
NyTH
9 HasoBute Ki1acc BepOSTHOCTHBIX BBIYUCIICHUIA, r1e anroputmbl | BPP / bounded- OIlK-4
paboTaroT ¢ OrpaHUYEHHOMN OITHOKOA. error probabilistic
polynomial time
10 Kakoii knacc ciokHOCTH 0003HaYaeT HHTEPAKTUBHBIC IP / interactive [K-2
JI0Ka3aTesIbeTBa? proof
11 Ha3zoBute Kkacc mis 3a1a4 moac4éra, CBsI3aHHbBIX C #P | xinacc #P TIK-2
MEPMaHEHTOM.
12 Kakoii kmacc c10’HOCTH B CpeTHEM 0003HAUYaeT 3a/1auH, DistNP / T1IK-2
TPYAHBIE B XY/IIIEM CIIydae, HO JIETKHE B CpeaHeM? distributional NP
13 HazoBure TeopeMy, CBA3bIBAIONIYI0 CXEMHYIO CII0)KHOCTh C Teopema Kapna- [K-2
kiaccom P/poly. Jlunrona / Karp-
Lipton theorem
14 Kakoii kimacc mapaiienbHbIX BRIYHCIEHUM BKIIOYAET 3a0a4H, NC / Nick's class I1K-2
pemaeMble B noiuiorapudMuueckoe Bpems?
15 Ha3zoBute nprMep BEpOSITHOCTHOTO JITOPUTMA AJIsl IPOBEPKH Tect npocroTsl / [K-2
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MMPOCTOThI YUCIIA.

primality test,
Rabin-Miller test

16 Kak nHa3wiBaeTcs 3ajaua, geMoHcTpupyomas NP-nonHoTy 3-packpacka / 3- YK-1
4epe3 cBeJieHue? coloring
17 Hazosure kiacc cinoxxnoctH, sxBuBaneHTHoIE PSPACE nns AP / alternating OIIK-4
AIIBTEPHUPYIONTNX BEIYHCIICHHIA. polynomial time
18 Kakoii kiacc CII0KHOCTH B CPEIHEM CBS3aH C aJrOPHTMAMH, DistP / OIIK-4
3¢ (HEKTUBHBIMH B PaCIIPEICIICHUN ? distributional P
19 HazoBure TeopeMy, NoKa3bIBarOIIy0 HEBO3MOKHOCTD Teopema Jlagnepa OIIK-4
KOJIJIarca uepapxuii 6e3 HOBBIX JIOKA3aTEIbCTB. /Ladner's theorem
20 Kak Ha3pIBaeTCs rumore3a 0 paBeHCTBe KiaaccoB P u NP? Pvs NP/ OIIK-4
mpobiiema P
npotuB NP
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