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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
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMITbIOTEPHBIC Hayku, Tpoduis «IIporpamma napyx aumiomoB HUY BIID u LY «lIpuknagnas
MaTeMaTHKa W WH(OpPMATHUKa», YTBEPKICHHBIM MpPUKa30M MHHHCTEpCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit deaepannu Ne 807 ot 23.08.2017 rona.

N3yuyenne pucuuiuinHel (Moaynst) «Teopust CIIOKHOCTH BBIUMCICHUM» IIO3BOJIET
CTyJEHTaM TJTyOOKO MOHUMATh IPAHUILIBI AITOPUTMHUECKON Pa3pelinMOCTH 3ajay, YTO SBIISAETCS
OCHOBOM st pa3paboTku  A(PPEKTUBHBIX MPOTPAMMHBIX CHCTEM U  ONTUMHU3AIUHN
BBIUMCIIUTENBHBIX MPOIECCOB B PA3IMUYHBIX O0NACTAX, BKJIKOYAs MCKYCCTBEHHBIM WHTEIIEKT,
Kpunrorpadguio M aHaiu3 AaHHBIX. Kpome TOro, sTa MUCHMILIMHA CHOCOOCTBYET Pa3BUTHIO
KPUTHYECKOIO MBIIIJICHUS] ¥ HAaBBIKOB MAaTEMaTHYE€CKOI'O0 MOJETUPOBAHUS, HEOOXOIUMBIX ISt
peLIeHHs CIOXKHBIX MpoOJeM B COBPEMEHHOH MH(OpMaTHKE W MPUKIAJHOW MaTeMaTHKe, TIe
3¢ (HEeKTUBHOCTH ANTOPUTMOB HAIIPSAMYIO BIIMAET Ha MPAKTUYECKYIO PUMEHUMOCTD PEIICHHUH,

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 (MOayIb) sIBJIS€TCS BBIOOPHOM M JOCTYIHA /sl U3yyeHus Ha 3 uiam 4 Kypce
B 5, 6, 7, 8 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
JVCHUTIIIMHAMY HAIlPaBJICHUS ITOATOTOBKH.

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);
—  TEOpPeTHUYECKUE OCHOBBI (MepapXuH, PEIATUBU3ALINS, I0JIHOTA, CAMOCBOAUMOCTb);
—  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);

DNEeKTPOHHBIA JOKYMEHT



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

Komnerenuusi | Cogep:kanue komnereHuuu | HuamkaTop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUCHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOM
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH()OPMAIINH U
MOCTaBJICHHBIX 33729 WX PEJIEBAHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMAILINU H
CHHTE3UPOBATh IaHHBIE U3 Pa3INIHBIX
VMCTOYHUKOB ]ISl pEIICHUS 3a/1a4,
MPUMEHSTh CHCTEMHBIN MOAXO0]] K
aHAM3Y ¥ PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJIOTHSIMH 1 00pabOTKH
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
MOJTydeHHON MH(pOpMAIIH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT AeUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOLIHNE ACATETEHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a]1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3a7a4
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenesnsaTh KpyT 3a7a4d B
MPABOBBIX HOPM, UMEIOIIIXCS paMKax IMOCTaBICHHOH IIeJH,
PECYPCOB U OTpaHUYCHUH BEIOMPATh ONTHMAJIBHBIE CIIOCOOBI
peleHus 3a1a4, yYUThIBast
UMEIOIIHECS PECYPCHl U OTpaHHYCHHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAaHWI O TPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKu U pearu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OIPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIIN3a
(dyHIaMEHTATbHBIC 3HAHUS B Y CMEXHBIX IUCIMIUIMH; METOIBI U
001acTH MaTeMaTHYECKOTO MIOJTXOJIbI, KCIIONIb3yeMbIC B
aHam3a, KOMILIEKCHOTO U Pa3IUYHBIX 00JIACTAX MATEMATHKH
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHATh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 3324
nuddepeHnmanbHoM OIlK-1.3. NmeeT nmpakTUUEeCKUNA ONBIT
TE€OMETPHH U TOTIOJIOTHH, pa3paboTKH U peaan3aliu
nuddepeHInanbHBIX MaTeMaTHIECKUX MOJIEICH B

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTUYECKOH JIOTUKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTUYECKON CTaTUCTUKHU
U CITyYalHBIX MIPOLECCOB,
YUCJIEHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKH B

npohecCHOHANTBHOMN
JeSITeTbHOCTH
ITK-1. Crnioco6en popmymnupoBatb IK-1.1. 3HaeT METOBI U TTOAXOBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a4, a TAKKe
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKICHHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTeIbCTBA U
aHAIN3UPOBATH MOJTYYCHHBIC aHaJIM3a Pe3yJIbTaToB
pe3ynbTaThl B 00JacTH IK-1.2. YMeeT KOPpEKTHO CTaBUTh U
MaTeMaTHKH U (dopMynrupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HayK 3a/1a4, IPUMEHATH CTPOTHE METOJIBI
JIOKa3aTeIbCTBA U AHATM3UPOBATH
MOJTY4YEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001aCTH MaTEMaTHKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
MPUMEHEHUE MaTeMaTHUECKIX
METOJIOB JIISI PEIICHHS TIPAKTHUECKUX
3a1aq
[K-2. CriocobeH pemarh THIIOBEBIE [K-2.1. 3HaeT OCHOBBI HH()OPMAIIMOHHOW U
3a7a4y MpoecCUOHANBHON OoubnmorpaduuecKon KyabTyphl, a
JIeATeTLHOCTH B 00JIaCTH TaKoKe MPUHIAIBI HHPOPMATMOHHOM
HCKYCCTBEHHOTO MHTEIICKTA, 0€301acHOCTH U IPUMCHEHHUS
ONHpasich HA WHPOPMAaIMOHHO-
UH()OPMAMOHHYIO U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
oubnmorpadudeckyro po(heCCUOHATIBHON IEeATENbHOCTH
KyJIbTYpY, UCTIONB3YS IK-2.2. Ymeet 3pPeKTUBHO UCTIONB30BATh
MH()OPMAIIIOHHO- UHPOPMAITHTOHHO-
KOMMYHHKAIIMOHHBIE KOMMYHHKAIIMOHHBIE TEXHOJIOTUH IS
TEXHOJIOTHH U YIUTHIBAS pelleHHs CTaHAaPTHBIX 33124
OCHOBHBIE TPeOOBaHHUS npodecCHOHAILHON IeATEHHOCTH,
MH()OPMALTMOHHOM YUYHUTBIBasl TPEOOBAHUS
Oe3onacHocTU MH(POPMALMOHHON 0€3011aCHOCTH
IK-2.3. HmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypCaMu 1
TEXHOJIOTHSIMH B 00JIaCTH Pa3pabOTKH,
BKJIIOYasi COOJIIO/ICHUE HOPM
WHPOPMAIMOHHOH 0€30MaCHOCTH
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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 TUCHUIUTHHBI (MOYJs1) 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: CBeJEHUE 3a0a4
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 OpakynbHble BeruncieHus: | - [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.

OcHnognas numepamypa:

1. Ocoxun, A. H. Teopus mndopmaruu : yuyeonuk st By3oB / A. H. Ocokun, A. H.
ManpsuykoB. — Mocksa : U3narensctBo FOpaiit, 2025. — 208 c. — (Briciiee oOpa3zoBanue). —
ISBN 978-5-534-16333-9. — Tekcrt : anektponHslii // Obpa3oBatenbHas 1iardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561389.

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

3. ®uHaHCH : y4eOHUK U MPAKTUKYM Il BY30B / o oOueit pegakiueii H. M. bep3zona. —
4-¢ uzn., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 541 c¢. — (Bsicuiee
oOpazoBanue). — ISBN 978-5-534-15996-7. — Tekcr : anektponnbiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/559722.

Jlonoanumenvhasn numepamypa:

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

2. Jloktuonos, 1. K. Uucnenusie metozsl : yueoHuk / U. K. Jloktuonos, JI. I1. Muponenko,
B. B. Typynainos ; moxg o611. pes. kaua. TexH. Hayk, mpod. B. B. Typynanosa. - Mockga ; Bonoraa
: Undpa-Unxenepus, 2022. - 380 c. - ISBN 978-5-9729-0786-1. - TekcT : anekrponHslit. - URL:
https://znanium.com/catalog/product/1902598.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM M HOpMaM M oOecleurBarolleii MpoBeeHNe BeexX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) THMA, TPYNIOBBIX H
WHAUBUAYaAJIbHBIX KOHCYJIbTALIMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MIOMEIIEHUS Il CAMOCTOATENBbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHUS U MPO(YUIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCHUIUIMHBI (MOAYIA) 0OeCcTIeYnBaeTCsl B y4eOHBIX ayIMTOPHX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKUMH KaJIbKYJISATOpaMH;
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— CIeNHaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUAsl JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

[Tomermenus st CaMOCTOSITENILHOM Pa0OTHI 00YyUaOIUXCSI, B TOM YUCIIE PUCTIOCOOICHHBIC
JUIS. MUCHOJIb30BaHUSl WHBAJIUJAMHM W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEeIbHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MPeaoCTaBIsgeTCs JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIEKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJICKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Npo(decCHOHAIbHBIM 0Oa3zam
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccblika
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snextponHas oubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gausbix mus | T-cnienuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdurnmansHbpIi caiT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

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

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

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

8. | ®denepanbHblii IEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTHH, WCIOJIB3YEMbIX IPH  OCYIICCTBICHUU
00pa3oBaTeNbHOIO 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
pacmpocTpansiemoe

OnepaioHHbIe CHCTEMbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE
Bpay3zepbI:
Supexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO pacipoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHbIe NPUTOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIUIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOHO pacIpOoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecneveHne 1Jisl IVIAHUPOBAHUS H Y4eTa BPEMEHH:
Toggle app | 3apyOeKHOE | CBOOOIHO PAaCIPOCTPAHAECMOE
CucTeMBbl YHpaBJIeHHsI MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe
Cucrembl ynpasJieHHs1 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | muuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exnoe | nuiensnonnoe
CripaBo4YHO-NIPaBOBbIE CHCTEMBbI:
Koncynerantllnroc: cripaBo4HO-TIpaBoBast OTEYECTBEHHOE | JIMLICH3UOHHOE
cucTemMa
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CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mst 6usneca OTE€YECTBCHHOE | JUIIEH3MOHHOE

Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSICMOE
Bash (Unix shell) 3apyOeIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThbl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEMOe
Cucrtembl ynpapjieHusi onéanorpaguyeckoii HHpopManuei:

Zotero | 3apyOexkHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBuchl U C1yKObI:

Bind 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHIEMOe

7. MeTtoanuyeckue U OlleHOYHbIE MATEPUAJIBI
MeToan4yeckue yKazaHHus I 00y4AOUIUXCH 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporiecce uzyuenust IucuIuinHbl (Moayis) «Teopus clI0KHOCTH BBIUMCICHUI)» B paMKax
TEKYILLEro KOHTPOJISI YCIIEBAEMOCTH HCIOJIB3YIOTCS TaKHe BHJbl y4eOHOH paboThl, KaK JEKIHs,
CEMMHApbl, KOHTPOJbHBIE pPA0OTHI M JOMAIIHUE 3aJaHUs, a TaKXKe pPAa3JIUYHbIE BUIbI
CaMOCTOSITENIbHOW paboThl 0OyyaroluXcsl MO 3aJaHHI0 TpernojaBareis, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB npoecCHOHAIBHOM ~ JIEKCUKH,  3aKperuieHue IIPaAKTUYECKUX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYETCS BECTH KOHCIICKT JISKIIMNA: KPaTKO W CXEMaTUIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHMS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTHh BOMPOCHI WM MaTepUANbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHECHUS, U TIOMBITAThCSI HAUTH OTBETHI B PEKOMEHA0BaHHOM nuteparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MPenoAaBaTeNo Ha KOHCYIbTAlUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 hopma yueOHOM NeATeNTbHOCTH, MPOBOAMMAs B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEmNojaBaTesis, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jlst ycrienrHoi MOATOTOBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATUA W OCHOBHBIMH MaTCpualaMu, 4T00Bl MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obcyxaeHuu. Takke MOJIE3HO MOATOTOBUTH BOIPOCHI U WU TSl OOCYKIEHUS, YTO MOMOKET
rI1y0ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

AyoumopHas paboma — akTUBHAas padoOTa CTy/IeHTa HA CEMUHApE, €ro OTBETHI Ha BOMIPOCHI
MPENOJABATENS U yYaCTHE B TUCKYCCHUU.

JIns ycremHoro yqyactisi B CEMUHAPE CTYJIEHTaM PEKOMEHAYETCS 3apaHeEe 03HAKOMUTBCS C
TEMON OOCYXJEHHUS, MPOYUTaTh HEOOXOIUMBIE MaTEPHAIBl U TIOJTOTOBHTH BOMPOCH. BakHO
AKTUBHO CJIYIIATh U BOBJIEKAThCSA B IMCKYCCHUIO, BBICKA3bIBasi CBOM MHEHUS U APTYMEHTHUPYS UX.
[Ipu oTBeTrax Ha BOMPOCHI MPEMOJABATENSI CTOWT OBITh YBEPEHHBIM, YETKUM M JIOTHYHBIM,
ONMpPasACh HAa U3YYECHHBIM MaTepuall. Takxe MoJe3HO NOAJAEPKUBATh THAJIOT C OJHOKYPCHUKAMU,
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4TOOBI 000TaTUTh OOCYXKJIEHNE U PACIIUPUTH CBOW 3HAHMS.

Homawmnee 3a0anue — HabOp 3a11a4 IO TEMaM HEJIEIH.

[Ipu pabGore Hax JOMAIIHUMM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exaTh NEperpy3kd M Jydlle yCcBOUTb Marepuai. lcmonb3oBaTh pa3inuyHble HCTOYHHUKH
uHOpMaLKK, BKIIOYasl YUeOHUKH U OHJIAWH-PECYpCHI, Ui 0osee Ty00KOro MOHUMAHHUS TEMBI.

Koumponvnasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3aj1a4, KOTOPbIE HY>KHO PEIIUTh 32
OTrpaHMYEHHOE BpeEMSI.

L{enb KOHTPOJIBHOM PabOTHI - MOTYYUTH CHEIMAIbHBIE 3HAHUSA 110 OAHON UM HECKOJIbKUM
TeMaM JHUCLUUILUIMHBI (MOAYJS) U IPOJEMOHCTPUPOBATh HABBIKY UX MPAKTUYECKOTO IPUMEHEHUS.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYECOHON AUCIMILTUHBI (MOTYJIs).

B nporiecce camocTosiTenbsHOM paboThI CTYIEHTHI B3AUMOACHCTBYIOT C PEKOMEHJOBAHHBIMU
MaTepuajiaMH P MUHUMAIBLHOM yYaCTHU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JIeKIui (00paboTka TeKcTa), IOBTOPHOE M3YUCHHE YyUeOHBIX MAaTEpHAIIOB TIAHOB
U TE3UCOB OTBETOB, U3YUYCHHE OTOJHUTEIBHBIX TEM, BBHIMIOJHEHUE Y4€OHO-UCCIIEI0BATEIHCKIX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

Kpurepun nosiyyeHusi ypoBHS M OLleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHUMII 10
aucuuinae (MoayJie) «Teopus CI0:KHOCTH BHIYUCIEHU I

OueHuBaHue ypoBHSA Y4€OHBIX JOCTIXKEHUH, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpomexyTouHasi arrecTalusi MO AUCUUIUIMHE (MOZYJIO) OCYIIECTBIsSeTCS B (opme
3ayema ¢ OWEHKOW, TIPU ITOM TIPOBOJUTCS OIIEHKA KOMIIETCHIIHH, CHOPMHPOBAHHBIX 10
THUCIHATIIHHE.

Jns OueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUH
UCIIOJIB3YETCS JIeCATHOAITbHAS IIIKaJla OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
MATUOATIPHON MIKAIOHN CIEAYIOIUM 00pa3oM:

decaTubannbuas) IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ounenka 3a 3a4eTt
OLIEHKA OLIEHKA 00yuYeHusl Mo TUCHUILTUHE (MOYJII0)
10 OTtnuyaHO 3adreHo CTyIeHT TOIHOCTBIO BJA/eeT 3HAHUSMH,
9 OTIIMYHO 3ayTeHoO HU3JI0KCHHBIMU B pa60qeﬁ nporpamMmme, "

) OTIMYHO - riay6oko  ocMeicnseT aucuuiuHy.  OH
CaMOCTOATENBHO u JIOTUYECKU
TI0CJIe/10BAaTENHHO OTBEYAET HA BCE BOMPOCHI,
aKLIEHTHPys BHMMaHuMe Ha  Haubosee
BaKHOM. Ymeer aHAJIU3UPOBATE,
CPaBHHBATh, KIACCH(PUIIPOBATH, 00001I1ATH,
KOHKPETH3UPOBaTh U CHCTEMATH3MPOBATDH
H3yquHBII>'I Mare€puall, BbIACIIASA KIIFOYCBBIC
MOMCHTBI MW  yYCTaHaBJIMBas TIPUYUHHO-
cle/icTBeHHbIe CBA3U. UeTko dopmymupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pesynbTaThl  aHalU30B M JIPYTHX

PICCJIG)IOBaHI/IfI, a TaxKK€ peliacT CJIOXKHBIC
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JdecatudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

3amaun. CTyIEeHT XOpOIIO 3HAKOM C
METOJAMH HCCIIEIOBAHUSA, HEOOXOIMMBIMU
JUTSL TIPAKTUYECKON NEATEIBHOCTH, U YMEET
CBSI3BIBATh TEOPETUYCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJIsI) C TPAaKTHYECKUMHU

3aJJaYaMH.
7 Xoporio 3auTeHo CryneHT oOnamaeT 3HAHUSAMHU IMpeaMeTa
Xopomio 3a4TeHO IIOYTH B TIOJIHOM oOBeMe pabodei

MPOTPAMMBI U CAMOCTOSITEIBHO, JIOTHUECKH
MOCJICAOBATEIIBHO H BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKI[CHTUPYsT BHUMaHUE Ha
HauOoee 3HaYMMBIX MOMeHTaX. OH ymeer
aHATU3UPOBATH, CPaBHUBATH,
KJIACCU(HUIMPOBATD, 0000maTh,
KOHKPETH3HUPOBAThH M CHCTEMATH3MPOBATH
W3y4YCHHBIH  MAaTepHhal, BBIIENSAS  €ro
KIIFOYECBBIC ACIICKThI u YCTaHaBJ'II/IBaSI
MPUIHHHO-CIICICTBCHHBIC CBSI3H.
DOopMyIUpyET CBOM OTBETHI, YBEPEHHO
HMHTEPIIPETUPYET PE3yIAbTAaThl AHAIU30B U
JPYTUX WCCICIOBAHUM, a TaKkKe pelaeT
CJIOKHBIE CUTYyallnOHHBIC 3a1auu. CTyneHT
XOPOIIO 3HAKOM c METOZaMH
HCCIICOBAHUA, HEOOXOIUMBIMH JUIS
HpaKTH‘IeCKOfI JCATCIIBHOCTH, H yMeeT
CBSI3BIBATH TEOPETUUCCKHUE ACIIEKTHI
mpeaMeTa ¢ IPAKTHYSCKUMHU 3a/1a4aMH.

5 Y 10BIETBOPUTEIHHO 3auTeHo CryneHT oOnamaer 0a30BBIMHU 3HAHHSIMH

4 Y 10BIIETBOPUTEIIBHO 3auTeHo 110 AMCLUIUINHE (MOJLYJII0), HO UCTIBITBIBACT
TPYAHOCTH IIPU CaMOCTOATCIIbHBIX OTBETAX

W MCIIOJIb3yeT HeTOYHBIE (hOPMYIUPOBKHU. B
XO0Jle OTBETOB OH JIONyCKaeT OIIUOKH,
Kacaroliuecs CcyTtd BomnpocoB. CryneHT
CHOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3alaud M BJIAJEET JIMIIb MUHUMAaJbHBIM
Ha0OpPOM METOJ0B HCCIIEI0BAHMS.

3 He cnan He 3aureno CrymeHT He OBIazel 00s13aTeIbHBIM
He cIaH He 3auteno MHUHHUMYMOM 3HAaHUU 110 npeaMeTy U HE
1 He cian He 3auTeHo MOJKET OTBETHUTh Ha BOIPOCHI, JaKE €CIIH

npernoaaBaTciib  3a4acT JOIMOJHHUTCIIbHBIC

HaBOJISIIIIE BOTIPOCHI.

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

AKTHBHOCTH Bec |KoanuectBo Onucanue

Homarmraue 3amanus | 20% 13 HaGop 3amad o remam Henenu
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AKTHBHOCTH Bec |KoanuectBo Onucanne

KonTponbHbie 30% 2 [TuceMeHHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPBIE 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

BhIYHCIeHU»: «0,2% cpeanee 3a roMainHue 3aaanus + 0,3x cpeHee 3a KOHTPOJIbHBIE PabOTHI +
0,15 x3a aymutopHyro padory + 0,35 X3a4eT ¢ OIeHKON».

Texkyummii KOHTPOJIb ycIIeBAeMOCTH 00y4AOUIUXCH M0 AUCHUILINHE (MO/yJIe)

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?

[TpuBenute mpumep 3aaa4uu U3 kiaacca P u 00bscHUTE, MmouemMy oHa OJTUHOMUATIBHA.

Kak aHanm3upoBaTh BpEMEHHYIO CI0KHOCTb IIPOCTOTO aJrOpUTMa COPTUPOBKU?

Uro Takoe MOJMHOMHANIbHAS CBOJAMMOCTh M KaK OHA HCIHOJB3YyeTCs B KiacCU(PHUKAIIUU
3a1ay?

[TpuBeauTe mpumep 3ajnaud, KOTOopash MOKET OBITh pellleHa HelIeTepMHUHHPOBAHHO 3a
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-rosHOTa 1 Kak OHa JI0Ka3bIBA€TCs C MOMOILBIO CBEIEHUIN?

[TpuBeaure npumep NP-nonHoit 3anaun SAT (y10BI€TBOPUTENBHOCTH OYNIEBBIX (hOpMyIT).
Kaxk paboraet cBenenue 3anauu 3-SAT k 3amaue 3-packpacku rpada?

ITouemy NP-nonHble 3a1auu CUNTAIOTCS TPYAHOPA3PEILIMMBIMU?

OrnumuTe mpoiiece cBenenus oHoi NP-moHoM 3a1auu K Jpyroid Ha MpaKTHKE.

Kakwue cBoiicTBa COXpaHAIOTCS NIPU MOJITMHOMHUAIBHON CBOJIUMOCTH?

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

Kak reopema Kyka-JleBuHa cBsizaHa ¢ kiaccuuKaiuen 3a1ad 1o clioXXHOCTH?

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

IIpakTnueckue NP-3anaun

1.
2.

3.

Chopmymnupyiite 3amauy o prok3ake (Knapsack Problem) u o0bsicauTe e€ NP-monHOTY.
Kak npumensiercss TUHaMHYECKOE MPOrpaMMUPOBAHUE I MPUOIMKEHHOTO PELICHUS
3a/1a4M O PIOK3aKe?

Onummre 3agauy kommuBospképa (TSP) u e€ BapuaHThI.

DNEeKTPOHHBIA JOKYMEHT
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Kakne sBpucTHYECKHE METOABI HUCHOJB3YIOTCA sl pemieHuss TSP B onTumm3zanuu
MapupyToB?

Kak NP-3amaun npuMeHSIOTCS B pealIbHbIX Kelcax, TAKMX KaK IJIaHUPOBAHHUE PECYpCOB?
[IpuBenuTe mpuMep ONTUMHU3AIMHU B JOTUCTUKE C UCTIONb30BaHueM TSP.

[Touemy Tounoe pemienre NP-3a1a4 4acToO HEBO3MOXKHO /17151 OOJIBIINX IK3EMILISIPOB?
Kak anroput™sl npuOIMKEHUS MOMOTAIOT B MPAKTHUECKUX MpuiioxkeHusax NP-3amau?
OnuiuTe CBA3b 33J1a4 O PIOK3AKE C 3a7a4eil O HOKPBITUA MHOXKECTB.

. Kakue mHCTpyMeHTHI (HampuMmep, IPOrpaMMHBIE) HCIOJIB3YIOTCA ISl MOJEIMPOBAHUS

NP-3amau B ontuMuzanmu?

Hepapxuu cI0KHOCTU

©CoOoNOO AW

10.

Cdopmynupyiite TeopeMy 00 HepapXuu BPEMEHH U O0BSICHUTE € CIICICTBUSI.

UYro Ttakoe Tteopema JlagHepa M Kak OHa JOKa3bIBAa€T CYLIECTBOBAHUE MPOMEXKYTOUYHBIX
3a1ay?

Kak onpenenuts ypoBHU B H€papXUH MOJTUHOMOB?

IIpuBenure npumep 3agadn, Koropas Haxoaurcs 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 TEOPUH CIOKHOCTU?

[TpuBenuTe NOKA3aTENBCTBO CYIIECTBOBAHUS 3a/1a4 C IPOMEKYTOUHOM CII0KHOCTHIO.
Kaxk Teopema JlagHepa cBsizana ¢ nmpobiemoii P vs NP?

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

OpaKyﬂbele BBIYUCIICHUA

CoNoOARWNE

10.

Yrto Takoe OpaKys B TEOPUHU CIOKHOCTU U KaK OH UCIIOJIB3YETCs?

Cdopmymnupyiite Teopemy betikepa-I'mma-ConoBest u 00bsicHHUTE €.

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

B uém pa3zHuia Mexay aOCoIOTHON U OTHOCUTEIBHOM CI0KHOCThIO?

Kak cpaBHUBaTh KJ1acChl CII0KHOCTH C TIOMOIIBIO OPaKyJIOB?

[TpuBeauTe npumep, riae opaKys U3MEHSIET CII0KHOCTh MPOOIEMBI.

[Touemy opakyabHbIE BEIYMCICHUS MOJIE3HBI JUIsl JOKA3aTENbCTB TeopeM?

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

Kakue orpanndeHus HakjIaAbIBalOT OPAKYJIbHbIE MOJIENIN HA peabHbIe BHIYUCICHUS?

HpOCTpaHCTBeHHaH CJIIOXKHOCTb

©CoNo~WNE

10.

Ompenenure kinaccol L, NL u PSPACE.

Kaxk nokaseiBaercsa nmonHota 3amaun PATH mnsa kimacca NL?

[TpuBenuTe mpuMep ajaropuTMa ¢ JorapuGMUIECKoi MPOCTPaHCTBEHHOMN CII0KHOCTBIO.
B uém pa3zHuIa Mexay NpoCTPaHCTBEHHOW U BPEMEHHOM CII0KHOCTBIO?

ITouemy aHanu3 anrOpUTMOB C OTPAHUYEHHOW MTAMSTHIO BAKEH?

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

Kak mozenupoBath HeZleTEepMUHUPOBAHHBIE BHIYHUCIICHHS B IPOCTPAHCTBE?

Kakue npaktudyeckue NpuMeHEHUs] IMEET aHAJIU3 IPOCTPAHCTBEHHON CII0KHOCTH?
Chopmynupyiite Teopemy Casitch u 00bsicHUTE €€.

Kak cpaBHUBaTh 3()(h)eKTUBHOCTH AITOPUTMOB I10 MAMATH?

[TonuHOMUaILHAS Hepapxud

1.

Onpenenure nonuHoMuansHyto uepapxuto (PH) u e€ yposuu.
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Kaxk PH cBs3ana ¢ kimaccamu P u NP?

IIpuBenure npumep 3aaadu U3 BTOporo yposHs PH.

[Touemy PH cunraercsa pacumpernnem 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 OCTat0OTCs 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 anbTEpHUPYIOIINE BHIYUCICHHUS MOJICIUPYIOT HHTEPAKTUBHBIE ITPOLIECCHI?
Kak nokasbiBaetcst paBeHcTBO AP = PSPACE?

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

Kakue npeumyiecTa Jat0T albTEePHUPYIOIINE MAITUHBI?

CBs3aHbI JIU AJIbTEPHUPYIOIINE BBIUUCIECHUS C BEPOSITHOCTHBIMU?

10. Kak npuMeHATh albTepHUPYIOIINE MOIETHU B IPAKTUKE?

CoNoO~wWNE

CxeMHas CIIOKHOCTh

Uro Takoe kitacc P/poly u kak oH omnpenernsercs?

Cdopmynupyiite Teopemy Kapmna-Jlunrona u o0bsacHUTE €€.

Kak cxemsr (circuits) MOICTHPYIOT BEIYUCICHHS?

[TpuBennTe npuMep NOIMHOMUAIBHON CXEMBI JUIS 3a4a4H.

[Touemy cxemHas CII0)KHOCTb BakHa i moHUMaHust P vs NP?

Kak ananusupoBaTh pazmep U riyOuHy cxem?

[IpuBenuTe nOKA3aTETHLCTBO MOJHOTHI 17151 P/poly.

Kaxkue orpannuenus HaknaasiBaeT TeopeMa Kapmna-Jlunrona na NP?
Kak cxembl cBsI3aHbI ¢ MapajuieIbHBIMU BBIUMCICHUSIMU?

10. Kakue npakTuueckue NpUMEHEHUS UIMEeT aHaJIU3 CXEeMHOM CII0KHOCTH?

©CoNo~wWNE

Hapannem)m,le BBIYUCIICHUA

Onpenenure knaccsl NC u AC.

Uro Takoe P-mosiHble 3a1a4K U MOYEMY OHU Ba)KHbI?

[IpuBenuTe npumep napamienbHoro aaroputma u3 NC.

Kak NC cBsizana ¢ moJIMHOMUAIIBHOM HEpapXuei?

[Touemy mapanmnenbHbie BRIYUCIEHUS Y (HEKTHBHBI A1 OOTBIINUX 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 PeATU3allii NapaieIbHbIX aITOPUTMOB?

CoNoORARWNE

BePOHTHOCTHBIe BBIYUCICHUA

1. Ompenenute kiaccet BPP u RP.
2. TlpuBemute mpuMep BEpOSTHOCTHOTO aJITOPUTMA JIJISl TECTUPOBAHHUS ITPOCTOTEHI.
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Kak BepOosSTHOCTHBIE BBIYUCICHUS OTIIMYAIOTCS OT JETEPMUHUPOBAHHBIX ?
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 npaktudyeckue NpuMEHEHHs] UMEIOT BEPOSITHOCTHBIE AJITOPUTMBI?

10 Kax AOKa3bIBACTCA, YTO HEKOTOPBIC 3ada4u JICTUC pEIIAIOTCSA BCpOHTHOCTHO()

I/IHTepaKTI/IBHHe J0Ka3aTcJIbCTBa

CoNoO~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 YCHINBAIOT BepUDUKAIINIO?
Cdopmynupyiite Teopemy o ToM, uro [P = PSPACE.

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

CBs13aHbI JTU HTHTEPAKTUBHBIE JJOKA3aTEIbCTBA C BEPOSTHOCTHBIMHK?

10. Kak npuMeHSATh HHTEPAKTUBHBIE CXEMBI B KpUTITOrpaduu?

3amauu mmoacuéra

CoNoOA~WNE

Omnpenenure kiacc #P u ero cBsa3b ¢ NP.

Urto Takoe moxHOTa nepmMaHenTa s #P?

[IpuBeauTe nmpumep 3agauu nojacuéra us #P.

Kak npubnnxénHo pemats 3a1auu nojacuéra’?

[Touemy moAcU€T perieHni CIOXKHEE, YEM UX CYIIECTBOBaHUE?
OnuimTe anropuT™ s MoACUETa IepMaHEeHTa MATPHIIBL.
Kakue nmpakTuueckre NpuMEeHEeHHs] UMEIOT 3a/1auu nojacuéra’?
Casi3anbl 11 #P ¢ BepOATHOCTHBIMH BBIYUCIICHUSAMU?

Kak nokasbiBaercs nmoiaHoOTa Ui 3aa4 nojacyera?

10. Kakue CcII0’)KHOCTH BO3HHKAIOT MPH TOYHOM ToIcuéTe?

C0XHOCTH B CpCAHEM

©CoNoR~wWNE

Omnpenenure kiaccol DistNP u DistP.

YTo Takoe MOJIMHOMUAIIBHBIE B CPETHEM AJITOPUTMBI?

[TpuBenute npumep anropurma, 3p(HEeKTUBHOTO B CPETHEM.

Kak cloHOCTb B CpeIHEM OTJIMYAETCS OT XYALIEro ciyvasi?

[Touemy aHanmu3 B cpeHEM BayKeH JyTsl Kpuntorpadun?

Onuiure Keic NpUMEHEHUsI B X3UIUPOBAHUH.

Ceszansl 11 DistNP u NP?

[TpuBennTe HOKA3aTENBCTBO CYLIECTBOBAHUS 33/1a4, JIETKUX B CPEIHEM.
Kakue npeanonoxeHus 1enarTcs O CII0KHOCTH B CpeAHEM?

10. Kak monenupoBaTh ciay4aiHble BXObI B aHanu3e?

Nrtoroseiii MOyJib

1.
2.
3.

[lepeuncinre KIFOUYEBBIE PE3YIbTATHI TEOPUH CIIOKHOCTH.
O06mwsacuute npodaemy P vs NP u e€ 3Hauenue.
Kak reopema Kyka-JleBuHa noBiusiia Ha TEOPHIO?
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ITpuBeauTe npumep NP-nioHOM 3a1auu 1 €€ NpUMEHEHHUE.

[Touemy mepapxuu CI0KHOCTU BaXKHbI?

OOcyauTe cBA3b MEXKAY MPOCTPAHCTBEHHON M BPEMEHHOM CIIOKHOCTBIO.
Kakwue oTKpbIThIE TPOOIEMBI OCTAIOTCS B TEOPUU CIIOKHOCTHU?

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

10 Kakue mpakTuueckue BIBOJIBI MOXKHO CAEIATh U3 N3YYCHHUS AUCIUILUINHBI?

©oo~N A

IIpumepHbIe 3aJaHUA 110 KOHTPOJILHOM padoTe

KonTtpoabsnas padora Nel

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

2. Cdopmynupyiite Teopemy Kyka-JIeBuHa u 00bscHUTE €€ pojib 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€ cienctsus. [IpuBenure npumep,
WUTIOCTPUPYIOIIUHA CTPOTYIO HEPAPXHIO KIIACCOB CIIOKHOCTH.

5. OmnpexnenuTe NOHATHE OpaKyJja B TeOpuu BeluMcieHuil. O0bsacHuTe TeopeMmy beiikepa-
I'mnna-Conoses n e€ 3Ha4eHUE AJI1 OTHOCUTEIIBHOM CII0KHOCTH.

6. Omnpenenure knaccel L, NL u PSPACE. IIpuBeauTe npuMep 3a1aun U3 Kaxa0ro Kiacca
U O0BSICHUTE, IOYEMY OHA TY/1a OTHOCHUTCS.

7. Omnpenenure nosmHoMuansuyto uepapxuto (PH) u e€ cBsa3p ¢ kmaccamu P u NP.
[Tpusenute npumep 3agauu u3 PH.

8. Ompenenute kinaccel BPP u RP. IlpuBenurte nmpumMep BEpOSTHOCTHOTO aJropuTMa U
00BSICHUTE, 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 npodnaemy P vs NP u e€ 3HaueHue mis Teopun cioxkHocTd. O6cyanute
BO3MO>KHEBIE mocnencTBus, ecau P = NP unan ecitu P # NP.

IIpumepHbIe JoOMAaLIHUE 3aJaHUS
JlomamHee 3aganue 1

1. Ompenenure Mammuy ThlOpUHra M OOBSCHHTE, KaK OHAa MOJEIUpPYET Tpolecc
BbIYMCIICHHM. [ [puBearTe npumep npocTon 3a1aum, permaeMoi Ha MalHe ThIOpUHTA, U OITAIINTE
11ary €€ BBIIIOJHEHUS.

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 npuOImkEHHBIN alrOpuT™
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 knacc BPP u 00bsicHUTE, KaK BEPOSTHOCTHBIE BHIUMCIICHUS OTJIIMYAIOTCS OT
JeTepMUHUPOBaHHBIX. [[puBeuTe MpuMep BEPOATHOCTHOTO AITOPUTMA U IPOAHATIUZUPYHTE €ro
BEPOATHOCTH 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 3aa4uu, 1EMOHCTPUPYIOLICH CTPOTYIO HEPAPXHUIO.

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 nonuHoMuanbHyto uepapxuto (PH) u e€ ypouu. IlpuBenute mpumep

4. Omnpenenute kinacc [P u onummTe MOPOTOKON HWHTEPAKTUBHOIO JI0Ka3aTeIbCTBA.
[TpuBeauTE IPOCTOI MPUMEP MHTEPAKTUBHON CXEMBI JJIs1 BepUDUKAINH PEIICHHS 33 JaUH.

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.

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallii 110 JMCHHUIIJINHE (MOlIy.TIIO)

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, nokassiBaromryto 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-2
siBysieTcst NP-momHoi? KOMMHBOSDKEPa /
TSP, traveling
salesman problem
5 HazoBute TeopeMy, yTBEpKIAIOIIYIO CTPOTYIO HEPAPXUIO Teopema 06 YK-2
KJIACCOB CJIO)KHOCTH TI0 BPEMEHHU. Hepapxun
Bpemenu / time
hierarchy theorem
6 Kakoit knacc cI0KHOCTH CBSI3aH C TIOJTMHOMHUAITBHON PH / polynomial YK-2
HepapXxuel U BKIIFOYACT 3a/1a4H, Pa3pelIuMbIe C IIOMOIIbIO hierarchy
opakyna?
7 HazoBuTte Kitacc mpocTpaHCTBEHHOM CIOKHOCTH, L / xmacc L OIIK-1
COOTBETCTBYIOIIMH 3a/1a4aM, peliaeMbIM C JIOTaprupMUIECKOit
aMSITBIO.
8 Kax na3eIBaeTcs 3amada, moaHas I kinacca NL? PATH / 3agaua o OIIK-1
MyTH
9 HasoBute kitacc BepOsSTHOCTHBIX BBIYUCIICHUIA, r1e anroputmbl | BPP / bounded- OIlK-1
paboTaroT ¢ OrpaHUYEHHOMN OITHOKOA. error probabilistic
polynomial time
10 Kakoii knacc ciokHOCTH 0003HaYaeT HHTEPAKTUBHBIC IP / interactive IK-1
JI0Ka3aTesIbeTBa? proof
11 Ha3zoBute Kkacc mis 3a1a4 moac4éra, CBsI3aHHbBIX C #P | xinacc #P TIK-1
MEPMaHEHTOM.
12 Kakoii kmacc c10HOCTH B CpeTHEM 0003HaUYaeT 3a/1auH, DistNP / TIK-1
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 knacc nmapajuienbHBIX BBIYHCICHUH BKITIOYAET 33124, NC / Nick's class [K-2
pemaeMble B noiusiorapudMuueckoe Bpems?
15 Ha3zoBute nprMep BEpOSITHOCTHOTO JITOPUTMA AJIsl IPOBEPKH Tect npocroTs! / [K-2
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MMPOCTOThI YUCIIA.

primality test,
Rabin-Miller test

16 Kak nHa3wiBaeTcs 3aja4a, [eMoHcTpupytomas NP-noinHoTy 3-packpacka / 3- YK-1
4epe3 cBeJieHue? coloring
17 Hazosure kiacc cinoxxnoctH, sxBuBaneHTHoIE PSPACE nns AP / alternating YK-1
AIIBTEPHUPYIONTNX BEIYHCIICHHIA. polynomial time
18 Kakoii kiacc CII0KHOCTH B CPEIHEM CBS3aH C aTOPUTMAaMH, DistP / VK-1
3¢ (HEKTUBHBIMH B PaCIIPEICIICHUN ? distributional P
19 HazoBure TeopeMy, NoKa3bIBarOIIy0 HEBO3MOKHOCTD Teopema Jlagnepa OIlK-1
KOJIJIarca uepapxuii 6e3 HOBBIX JIOKA3aTEIbCTB. /Ladner's theorem
20 Kak Ha3pIBaeTCs rumore3a o paBeHCTBe KiaaccoB P u NP? Pvs NP/ OIIK-1
mpobiiema P
npotuB NP
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