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A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
DopMabHbIE SI3BIKU U CIIOKHOCTD BBIYUCICHUN
[IporpaMmHast HHXEHEPUS

Pazpabotka nmporpaMMHO-HH()OPMAITMOHHBIX CHCTEM
BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU

kadeapa BbICIICH MaTeMaTUKN

2

Oakanasp
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[TonroroBka k 3x3ameny: 30 yac.
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AHHOTANMA

HOJ’Ier,Z[OBOfI KypC 3aKjIaAbIBaCT OCHOBBI TCOPUH CIIOXKHOCTH BBIHHCHCHHﬁ, KOTOPLBIC OaJICC MPHU KCIAHUUN
MOXHO Pa3BUBATh B PA3JIMYHBIX HAITPABJICHUAX. OCHOBHEBIE BOIIPOCHI KypCa: KaKue OBIBAIOT BBIYUCIIUTEIIHHBIE
PECYPCHI, KaK NOACYUTHIBATE UX H606XOI[I/IM06 KOJIMYCCTBO JIs1 PCIICHUA TaHHOM aﬂFOpHTMH‘{eCKOﬁ 3aJa4u 1
KaK OTIIMYWUTL PCIIACMBIC Ha IPAKTUKE 3ada4du OT HEPCIIACMBbIX. MHoro BHUMaHMS YACTIACTCA U3YUCHHIO
PAa3JINIHBIX CIIOKHOCTHBIX KJIACCOB, CBsI3CH MCXKY HUMU U KJIaCCI/I(i)I/IKaLII/II/I KOHKPCTHBIX 3a/1a4.

1. leau u 3apauu

Meap AUCUMNIMHBI
- OCBOCHHUE MOHATHS (DOPMAITEHBIX SI3HIKOB M CJIOKHBIX BBIUMCICHHIMA.

3agaun AUCHUILUITHHBI
- HayunThcs oleHUBATH CIOKHOCTH QITOPUTMHYECKOW 3aJadd B TEPMHUHAX BBIYHCIUTEIBHBIX
pecypcos;
- HAyYUTHCS OTACIATH MPAKTHUECKH pelllaeMble 3a/1a4l OT HepellacMblX;
- U3YYHTh «300IapK» CIOKHOCTHBIX KJIACCOB U HA4YaTh B HEM OPUEHTHPOBATHCS;

- U3YYUTH Ha60p OTKPBITBIX THUIIOTE3 O COOTHOIICHHUU CIIOKHOCTEW 3adad U CBS3U MCXIAY STHUMH
THUIIOTC3aMU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
uHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHThl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a/1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Yy IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS HA OCHOBE MPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- (pyHIamMeHTanbHBIE TIOHSTHS, 3aKOHBI, TEOPUH CIOKHBIX BHIYHCIICHHI;
- COBpEMEHHBIC TTPOOJIEMBI COOTBETCTBYIOIINX PA3/ICIIOB CIOKHBIX BEIYUCICHUH;
- TIOHATHUS, AKCHOMBI, METOABI JOKa3aTeJIbCTB M JOKAa3aTelIbCTBAa OCHOBHBIX TEOpEM B pasjenax,
BXOZSINUX B 0230BYIO 4aCTh ITUKIT;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTEMAaTHUYECKUX OOBEKTOB;
- AQHAJIUTUYECKUE M YMCICHHBIC MOAXOAbl U METOABl JJI PEIICHUS THUIIOBBIX MPHUKIATHBIX 3a]a4
CJIOKHBIX BBIYMCIICHUH.
YMETh:



- IOHSTH [TOCTABJICHHYIO 33]1a4y;
- UCTIONIL30BaTh CBOW 3HAHUS JUIS pelIeHHs (yHIaMEHTaIbHBIX U PUKIAIHBIX 3a1a4 DK;
- OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;
- CTPOTO JIOKA3bIBATh HJIH ONPOBEPIaTh yTBEPIKIACHHE;
- CAaMOCTOSITEIbHO HaXOAUTh AJITOPUTMBI PELICHHS 33/1a4, B TOM YUCIIE U HECTAHAAPTHBIX, U IPOBOJUTH
UX aHaJIH3;
- CAMOCTOSITEJIFHO BHETH CJIC/ICTBUS MTOTYUYCHHBIX PE3YJIbTAaTOB;
- TOYHO MPEACTAaBUTh MaTeMaTHYCCKHE 3HAHHS B OOJACTH CIOXKHBIX BBIYUCICHHH B YCTHOW M
MUCHMEHHOM (hopMe.

BJIQJICT!
- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIMK M PEHICHUS 3a1a4 (B TOM YHCIIE, CIIOKHBIX);
- HaBBIKAMH CAMOCTOSITEIILHOI PabOThl M OCBOCHUSI HOBBIX JAMCLHUILIHH;
- KYJIBTypOW MOCTAHOBKH, aHAJIN3a W PEIICHHS MAaTeMaTHYeCKUX M MPHUKIAIHBIX 3a7a4, TPeOyoImuX
JUISL CBOETO PEILICHUS UCTIOIb30BAHMS MaTEMaTHYECKHUX MOIX0I0B U MeTon0B DK;
- TIPEJIMETHBIM SI3BIKOM CJIO’KHBIX BBIYHMCICHUI M HAaBBIKAMH I'PAaMOTHOTO OIHMCAHUs PEUICHUs 3a1a4 U
HPEJICTABICHHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 [lonsTue cnoxHoCcTH 6 6 4
2 BpemMenHnas cioxHOCTD 6 6 3
3 Merton nuaroHaau3anuu. 6 6 4
4 CxeMHas CJI0KHOCTb 6 6 3
5 Jepanmomusarius 6 6 4
Nroro yacos 30 30 18
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 108 yvac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)
1. IloHsATHE CIOXKHOCTH
Nsmepenne crnoxHOCTH anroputMa u 3aaaqn. Tesuc Y€pua-TriopuHra B cuiibHOM hopme.
2. BpemeHHas cI0XKHOCTb
Kiaccer P u NP. Teopust NP-noiaHOTHI.
3. Meroz 1uaroHajau3alyu.
Meron nquaronanusanuu. IlonnHomuaneHas nepapxus. [IpoctpaHcTBeHHAs CI0KHOCTb.

4. CxeMHas CII0KHOCTD




BeposiTHOCTHBIE aITOPUTMBI U CIIOXKHOCTHBIE Kiacchl. CI0XKHOCTh 3a/1a4 IOACYETA.
5. Hdepannomu3zanus
CnoxHocTh B cpenHeM. OCHOBaHUS KpUIITOrpaduu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

CranpaptHas yueOHas ayIuTOPHSL.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. Beenenue B cnoxxkaocth Beruancnenuii [Texct] / B. H. Kpynickwii - M.®@akropuan Ipecc,2006

2. KoamoropoBckasi CIOKHOCTh M aITOPUTMUYECKAS CIYYalHOCTh, DJICKTPOHHAS BEPCHUS TICYaTHOM
nyomukanuu / H. K. Bepemarun, B. A. Yenenckwui, A. lllens. — Mocksa, MITHMO, 2013

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

https://mipt.lectoriy.ru/course/Maths-Computational Complexity-14L - JI.B. MycaroB. Jlekuuu mo
cnokHOCTH BbranciaeHuit B MOTU: Buneonexnuu

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

YueOHas aynmuTopus, SKpaH U MPOEKTOP.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)
1. PexomeHayeTCsi YCHENIHO CIaBaTh KOHTPOJBHBIC Pa0OThl, TaK KaK A3TO YIPONIAET HTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.

2. JInsg MOATOTOBKM K WTOTOBOM aTTECTAIlMH MO MPEAMETY JIydIlle BCETO MOJIb30BaTbCcid MaTrepHalaMu
JIEKIAI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: A.B. Co3bIkuH, KaHJI. TEXH. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare usyueHusi ITUCHUILTHHBI «DopMalbHBbIE S3BIKM M CIOXHOCTh BBIYUCICHHID» OOYyJaromuiics

JIOJDKEH:

3HAThb:

- qJYHI[aMCHTaHLHLIC TIOHATHS, 3aKOHBI, TCOPHUHU CIIOKHBIX BBIT-II/ICJ'ICHI/II\/'I;
- COBpCMCHHBIC HpO6J'I€MBI COOTBCTCTBYIOIIUX PA3ACIIOB CIIOXKHBIX BBI‘{HCJIGHI/Ifl;
- IIOHATHA, AKCHUOMBbI, METOJAbI I0Ka3aTCJIbCTB MW OO0KAa3aTCJIbCTBA OCHOBHBIX TEOpPEM B pa3aeciax,

BXOJAIINX B 63,30ByIO 4aCTb LIUKII;

- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTHICCKUX 06’beKTOB;
- AHAJIMUTHYCCKHUC W YUCIICHHBIC TOAXOAbl W MCTOABI JIA PCHICHUSA TUIIOBBIX IPUKIIAJHBIX 3aaaq

CIIOKHBIX BBIYMCIICHUH.
yMeThb:
- IOHATH MIOCTABJICHHYIO 3a/1a4y;

- UCTIOJIb30BATh CBOU 3HAHUS JJIS PCIICHUS (I)YHI[aMGHTaHBHLIX " NPUKITAAHBIX 3a1a4 SK,

- OLICHMUBATb KOPPEKTHOCTb NOCTAHOBOK 3a4a4;

- CTpOT'0 JOKAa3bIBATh UJIM OIIPOBCPIraTh YTBCPKACHUC,

- CAMOCTOATCJIIbHO HAaXOAUTDh aJITOPUTMBI pCIICHUSA 3aaa4, B TOM YUCJIC U HECTAHAAPTHLBIX, U IIPOBOAWUTDH

HnX aHaJlu3;

- CaMOCTOATEJIIbHO BUACTD CIICACTBUA IMOJTYUCHHBIX PE3YJIbTATOB,
- TOYHO MHOPCACTABUTHL MATCMATHYCCKUC 3HAHUA B 00JIaCTH CIIOKHEIX BBIYHCIICHUN B YCTHOﬁ u

MUCHMEHHOM (hopMe.
BJIaJIeTh:

- HaBBIKAMH OCBOEHUS OOJBIIOTO 00beMa HHGOPMAITUH U PEIICHHS 3a/1a4 (B TOM YHCIIE, CIIOKHBIX );

- HaBBIKAMH CAMOCTOSATEIBHOM pabOThl M OCBOCHHUST HOBBIX JUCITUTLINH;

- KYJIBTYpOW TOCTaHOBKH, aHaju3a M PEIICHUS MaTeMaTUYSCKUX WM MPHUKIAIHBIX 3a7ad, TPEOYIOIIX
JUTSL CBOETO PEILIEHUS UCTIOIb30BaHUS MaTeMaTHUYECKUX MOIX010B U MeTo0B DK;

- TMPEJIMETHBIM S3BIKOM CIIOKHBIX BEIYHCIICHUI W HAaBBIKAMU TPAMOTHOTO OIMCAHUs PEIICHUsS 3a71ad U
MIpeICTaBIEHUS OTYUYEHHBIX PE3yIbTaToB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

OneHka 3a Kypc CKJIaAbIBaeTcs U3 TPEX KOMIIOHEHTOB: PEIICHHUS 3a/1ad Ha KOHTPOJIbHBIX (oneHka C ot
0 mo 15 ¢ marom 0.1), uaauBUAyanpHOrO Mpoekra (oneHka P or 0 go 12 ¢ marom 1) u ycTtHOTO
sk3ameHa (omeHka E or 2 mo 10 c¢ mrarom 1). MroroBas omeHKa BBICTaBISETCS IO (opMmyse
0.3-C+0.2-P+0.5'E ¢ oxpymienuem BHH3. OrpaHudeHus: Ui ONEHKH 8 W BBINIE JODKEH OBITH
oOs3arenbHO cnad npoekT (P>5), ansg mo0oil monoKUTenbHONW OLUEHKH OOJDKEH OBITh CIaH dK3aMEH
(E>2), nns ouenku 10 3k3aMeH I0JDKEH OBITh CllaH Ha «OTIU4HO» (E>8).



[Ipumeps! 3a1a4 U3 CaMOCTOATENBHBIX

1. Jlaiite ¢dopmanbHOE OIpeeieHue MHOTOJICHTOYHON MamnHbl ThIOPHHTA, KOTOPOH 3aIlpenieHo
HU3MEHSTH COACP)KUMOE MEPBOU JIGHTHI (JOCTATOYHO YKa3aTh OTIMYMA OT OOBIYHOTO OIpPEIESICHUS).
Jlokaxure, 4TO Ha MalllMHE TaKOr'0 BUJAa MOXKHO CMOJEIMPOBATh KJIACCUYECKYIO MHOI'OJEHTOUHYIO
MamrHy TelopuHra ¢ He 0oJiee YeM MOJIMHOMHUAIBHBIM 3aMEAJICHUEM.

2. Ilyctb A,B €coNP. lokaxure, uto A UBEcoNP.

3. PacemorpuM 361k LASTBIT-MAJ={x € {0,1}"2n|x_2n coBnanaer ¢ HanboIee 4acTHIM 3HAYCHUEM
u3 x_1,...,x_(2n-1)}. Jlokaxkure, 4TO OH JIGXKHUT B L.

4. Tlpumymaiite Geckoneunbiit aspik A€ [(P/)] poly, Takoit uto mns mo6oro BC A BeimonHEHO
BE€ [P/] poly.

IIpumeps! 3a7a4 U3 KOHTPOIBHBIX
1. Ilpunymaiite NP-nosiHble sa361ku A 1 B, Takue uto ANB €P.

2. Jloxaxure PSPACE-nonmnory sseika LOOPING={(M,1”nk)l nmerepMuHMpoBaHHas MamuHa
TeropuHra M 3alMKIMBaeTCST Ha IyCTOM BXOJE, 3aHSB HE OOJBIIEe N sSUeeK W clenaB He Oombine k
XOJIOB}.

3. Jokaxure, uro a36ik DOUBLEDSUBSTRING={(x,y)| xxC y} nexut B AC"0.

4. Jloxaxure, uto 3agada DNFSAT={¢|¢ - Bemonanumas dopmyna B JJH®} nexur B P, Ho 3amaua
rosicuéra BemonHstomux Habopos st JIHD sensercs NP-TpymHOiA.

[Ipumepsl TEM AJ1s1 TPOEKTOB/KYyPCOBBIX

1. OG30pHBIE POEKTHI 110 TEOPHH:

a. 3azmaua 06 nzomopdusme rpados: knacc Gl u monHbie 3a7a41 B HEM.
b. CrnoxxHOCTh TIOMCKA HEMTOABMXKHBIX Touek (kinacc FIXP u np).

2. UznoxeHune 1oKa3areabCTBa HEKOTOPOIl TEOpEMBI:

a. Teopema Mmnanesuuno--Buraepcona: ecnn B knacce E ecTh sA3bIK, HE pacliO3HABa€MbIl CXEMaMHU
CyO9KCITOHEHITUAILHOTO pa3Mepa, To P=BPP.

b. Teopema Paz6oposa--Cmonenckoro: mod pfACCA0 (q) as1st pa3IMyYHBIX TPOCTHIX P H (.

3. O030pbI CIOKHOCTH 3aJad B HEKOTOpPOH o0nacTh maremartuku. s 3agaHHOW 00JIACTH HYXKHO
COCTaBHTh BBIOOPKY 3amad W KIACCU(PHUIMPOBATH MX HACKOJIBKO BO3MOXKHO II0 Pa3IMYHBIM
cinoxkHoctHeIM Kiaccam: P, NP, PH, PSPACE u 1.1. XoTst OBl JUIsl OIHOM M3 3a7a4 HYXHO JIOKa3aTh
MIOJIHOTY B COOTBETCTBYIOIIIEM KJlacce.

4. VccnenoBaTenbCKHeE MPOEKTHI.
a.HyxHo HaiiTH OIIMOKY B OJHOM M3 OMYOJIMKOBAaHHBIX JOKA3aTEIbCTB UM onpoBepkeHnit P=NP.
b.HyxHO npoanann3upoBaTh CI0KHOCTh KAKOH-TO KOMIIBIOTEPHON MJIM HACTOJILHON UTPHI.

5. AnropurMudeckue npoekThl. TpeOyeTcsi onucarh HEKOTOPBIM alrOpuTM, JOKa3aTh €ro KOPPEKTHOCTD
U HMIUIEMEHTHPOBATh €ro (BO3MOXKHO, B YaCTHOM CIIydae) Ha JIIOOOM S3bIKE MPOrpaMMHUpPOBAHUSL.
Tekcr oTuéTa OOIDKEH BKIIOYATH B Ce0s ONMMCAHUE AJITOPUTMA, €r0 aHAJIHM3 U Pe3yJbTaTbl TECTOBBIX
3aIyCKOB. B 4acTHOCTH, HY’KHO OIMCAaTh, B KAKUX CIydasX aJrOpUTM paboOTaeT XOpoIIo, a B KaKHX —
w10x0. OeHnBaeTCs MpeKIe BCEro TEKCT OTUETa, a HE TEKCT nmporpaMMel. [lpumeps! 3anau:

a.llonck nepesa IlTeiinepa.
b.Pemenne meTpruueckoil 3a1a4u KOMMHUBOSKEDA.
c.ITouck packpacku rpada B 3 1Beta (3a 3KINOHEHIIMAIBLHOE BPeMs C MaJIbIM OCHOBAaHHEM HKCIIOHEHTHI).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Mozenu BbIUKCICHHM: OHOJIEHTOYHBIE 1 MHOTOJIEHTOUHbIE MauHbl Thiopunra. Tesuc Triopunra B
CWIBHOH (hopMme.

2. N3mepenue Bpemenu padotsl anropurma. Kimacc P u mpumepsl 3a1a4 u3 Hero.

3. Kiacc NP: nBa onpenenenus u ux skBuBasieHTHOCTh. Kitace coNP. TlonnHOMuansHas CBOIUMOCTh
no Kapny u eé€ corictBa. NP-tpynusie u NP-nonabie 3a1aun. Teopembl 00 nepapxuu.

4. Teopema Jlamnepa o cymectBoBaHnd NP-mpomexyTo4dHbIX 3aaad. M3mepeHue 30HBI pabOTHI
anroputMma. Kiacc PSPACE. Teopema Casuua. PSPACE-nonnble 3amaun.

5. Knaccel L, NL u coNL. NL-nmonmHota. NL = coNL.

6. BeposataoctHble anroputmsl. Knaccel BPP 1 RP. BeposTHOCTHBIE anropuT™MBbl IPOBEPKH MPOCTOTHI.
HNHTepakTuBHBIE NOKa3aTeNnbCTBA U Kiace IP.



7. VIHTepaKTHUBHBIC JOKa3aTeNILCTBA C OOIIMMH CITydaliHBIMU OuTamu U kiacc AM.

8. IP = PSPACE.

9. OcHOBHBIE IOHATHSI KPUNITOrpapHU: OAHOCTOPOHHHUE (QYHKIIMU U NICEBOCTy4aHble TeHEPAaTOPHI.

10. JlokazarenbCTBa ¢ HYJAEBBIM pa3TiIallIeHUEM.

11. [pubmmkéHHOE HAXOXKICHHE ONTUMYyMa: IOJMHOMUAIBHBIC AITOPUTMBI JJIS OTAENBHBIX 331a4 U
PCP-teopema.

12. BBeneHue B TEOPHUIO KOJIMOTOPOBCKOM CIIOKHOCTH.

13. BBeneHue B TEOPHUIO KBAHTOBBIX BBIUMCIICHHMN.

Buiet Nel

1. Mozaenu BbIYMCICHUI: OJJHOJICHTOUHbIC U MHOTOJICHTOUHbIE MallIMHbBI ThtopuHra. Tesuc ThropuHra B
CHIIbHOU (hopMme.

2. JlokazaTenbCTBa C HYJIEBBIM pa3lIallleHUEM.

buner Ne2

1.Knmacc NP: nBa onpenenenus u ux skBuBaieHTHOCTh. Kiacc coNP. IlonmHoMuangpHas cBOIMMOCTh
o Kapny u e€ cBoiicTBa.

2. OCHOBHBbIE MOHATHUS KpUNTOrpaduu: OAHOCTOPOHHHUE (DYHKIIMU U IICEBIOCTyYaHbIe TeHEPATOPHI.

Bbuier Ne3

1. Teopema Jlamnepa o cymectBoBanun NP-mpomexyTouHbix 3aaad. V3mepeHue 30HBI paOOTHI
anroputMma. Knacc PSPACE. Teopema Casuua. PSPACE-nonHbie 3aaqu.

2. IpubmmxEHHOE HAXOXKAECHUE ONTUMYyMa: MOJIMHOMHAJBHBIE aJITOPUTMBI ISl OTACIBHBIX 3a/1ad M
PCP-teopema.

Kputepun onennBanus
- omenka «omm4HOo  (10)»  BbICTaBNSieTCS  CTYAEHTY,  IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI
- omeHka  «ormimuHO  (9)»  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUILUIMHBL 1 YMEHHE TPUMEHSITh UX
Ha IMPAaKTHKE NPU PEIICHUH KOHKPETHBIX 3ajad, CBOOOIHOE M MPaBHIIbHOE 0OOCHOBaHME MPHHATHIX
peleHui
- ouleHKa  «oTaumyHO  (8)»  BBICTABIsAETCS  CTYHACHTY,  IIOKAa3aBIIEMy  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE TPUMEHSITh UX
Ha [IPAaKTUKE NPU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUIN
- OLIEHKa «Xopoio (7)» BBICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HACT Marepuaj, IpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WIH B PELICHUH 3a]ad HEKOTOPbIE HETOYHOCTH;
- OlIEHKa «XOpoIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
- OLIEHKA «XOpomo (5)» BBICTABIISECTCS CTYACHTY, €CIIM OH 3HAeT MaTepHuall, ¥ 10 CYILIECTBY M3Jlaraet
€ro, yMeeT IPUMEHATH I10JyuYeHHbIE 3HAHWUS Ha IIPAKTHUKE, HO JIOIYCKaeT B OTBETE WM B PELICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH BIAZICET OCHOBHBIMHU paslefaMyd y4deOHOW NporpaMmbl, HEOOXOIUMBIMH [UIS JajJbHEUIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pasily B CTAHAAPTHOM CUTYalUH;



- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKONW MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIIAETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZEP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 33134

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTaBIISIETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpCEMs IIPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHC nporpaMMoﬁ JAUCIMITIIMHBI.



