degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: CnoXHOCTb BBIYMCICHUN
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Undopmaruka

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCEHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocrasuin: J1.B. Mycaros, kaHJ. pu3.-Mar. HayK, JOIEHT

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl auckpetHoit marematuku 05.03.2020



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
OCBOEHUE ITOHITHUSA CIIOKHBIX BBIYMUCIIEHUH.

33)13‘11/[ JAUCHUIIINHBI
[ Hay‘lI/ITBCH OLICHUBATh CJIOKHOCTb aHFOpHTMH‘IeCKOﬁ 3alaii B TCPMHHAX BBIYUCIUTCIIBHBIX

pecypcos.
[J HayuuTbcst OTAEIATH IPAKTUYECKH pelllaeMble 3a7jadl OT HEPEIIAEMbIX.

[J 3y4nTh «300IapK» CIOKHOCTHBIX KJIaCCOB U HAauaTh B HEM OpUEHTHPOBATHCSL.

[] M3yunth HaOOp OTKPHITHIX T'MIIOTE3 O COOTHOIIECHWH CIIOXKHOCTEH 3aJa4 M CBA3U MEXKAY 3TUMH
TUIIOTE3AMH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Ko 1 HaumMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIN
OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 CrnocoGeH  TpPUMEHSTh  COBPEMEHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B

MpOrpaMMHBIE CPEJICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH
[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MaTeMaTHUeCKUe MOAEIM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3padoTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAay4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-2 Crioco0GeH caMOCTOSTEFHO WK B [IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHUS HAyYHOW PadOTHI,
KauecTBe 4jieHa (PyKOBOAUTEINS) MAJIOro MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
KOJIJIEKTHBA OPTaHNU30BbIBaTh U TPOBOJNUTH CHoco0bl apryMeHTallH

Hay4YHbIC UCCIICAOBAHUSA U UX anpo6aumo

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HaTh:
[0 ¢yHaaMeHTaIbHbIE IOHATHUS, 3aKOHBI, TEOPUH CIOKHBIX BEIYUCIICHHI;
[l coBpeMEeHHbIEC TPOOIEMBI COOTBETCTBYIOIINX PA3/IETIOB CIIOKHBIX BHIYHCICHHH;
[J  TOHATHS, aKCHOMBI, METOJbl JJOKAa3aTEIbCTB M JO0Ka3aTelIbCTBA OCHOBHBIX TEOpEM B pasjeiax,
BXOJISIIMX B 0a30BYIO YaCTh IIHKII;
[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIMX MareMaTn4eCcKuX 00ObEKTOB;
[J  aHaJUTHYECKHE U UYUCIICHHBIE IIOAXOIbl U METOXbl Ul PELICHMs] TUIIOBBIX IPUKIAAHBIX 3aiad
CJIO’KHBIX BBIYHCIICHUH.
YMETB!



IMOHATH NMOCTABJICHHYIO 3a1a4y;

HCIIOJIb30BATbh CBOU 3HAHUS JIA PCIICHUS (I)YH,I[aMeHTaJ'IBHBIX " NPUKIIAIHBIX 3a1a4 BK,

CTPOro AOKAa3bIBATh UJIK OIIPOBCPIaTh YTBCPIKICHHUC,

U
g
[J ouLeHHMBATh KOPPEKTHOCTH ITOCTAHOBOK 3a7a4;
g
U

CaMOCTOATEJIIbHO HAaXOAWUTH AJTOPUTMbl PEIICHUA 3adad, B TOM YHCJIEC W HECTAHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

[] caMOCTOATENIbHO BUAETH CICACTBUSA IOJIYUYCHHBIX PE3YJIbTATOB,
[ TOYHO HNPCACTABUTH MATCMATHYCCKHUC 3HAHUA B 00JIaCTH CJIOKHBIX BBIYHCIICHHI B YCTHOﬁ n

MUCHMEHHOM (hopMe.
BJIQJICT!

[] HaBBIKAMH OCBOCHMS OOJIBIIOr0 00heMa I/IH(i)OpMaL[I/II/I " PpCIICHUA 3aaa4 (B TOM YHCIIC, CJ'IO)KHLIX);
[ HaBBIKAMH CaMOCTOSITECIILHOM pa6OTLI 1 OCBOCHUS HOBBIX JUCIUIIINWH,

[ Ky.]'[BTypOﬁ IMMOCTAaHOBKH, aHAJIM3a U PCHICHUA MATCMATUYCCKUX U NPUKIIAIHBIX 3a/1a4, Tpe6YIOH_II/IX

JUTSL CBOETO PEILIEHUS UCTIOIb30BaHUS MaTeMaTHUYECKUX MOIX0I0B U MeTo0B DK;

[J TpeAMETHBIM SI3bIKOM CJIOKHBIX BBIUYMCIIEHUI U HABBIKAMU ITPAMOTHOTO OMUCAHUS PELICHUS 3aa4 1
[IPECTABICHUS [IOJyYEHHBIX 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
2 BpemMenHnas cioxHOCTD 6 6
3 Merton nuaroHaau3anuu. 6 6
4 CxeMHas CJI0KHOCTb 6 6
5 Jepanmomusarius 6 6 45
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 4 (Becennuit)

1. ITousiTHE CIIOKHOCTH

Nsmepenne crnoxHOCTH anroputMa u 3aaaqn. Tesuc Y€pua-TriopuHra B cuiibHOM hopme.

2. BpemeHHas cI0XKHOCTb

Kiaccer P u NP. Teopust NP-noaHOTBI

3. MeTtoa nuaroHaan3aiim.

Meron nquaronanusanuu. IlonnHomuaneHas uepapxus. IIpoctpaHcTBeHHAs CII0)KHOCTD

4. CxeMHas CII0KHOCTD




BepOHTHOCTHHe AJITOPUTMBI U CJIO)KHOCTHBIC KJIaCCHhI. CHOXHOCTD 3aJ1a4 MoACcYETa.

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 JuTeparypa
1. KonmoropoBckast C10)KHOCTb U anroputmuieckas cinyuaiHocts [Texct] / H. K. 3. Bepemarun, B. A.
VYenenckuit, A. llens .— [Hayunoe uzn.] .— M. : MITHMO, 2013 .— 576 c. + pdf-Bepcus. -
bubnwmorp.: c. 546-558. - Ilpeam. ykas.: ¢. 559-567. - Yka3. umen: c. 568-570. - 400 3k3. - ISBN
978-5-4439-0212-8 (B nep.) .— [lonnsrii Texer (Joctyn u3 cetn MOTU / Yaanennstit noctymn).

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/
8. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHii, HCMOIB3YeMbIX PH OCYLIECTBIEHNMH 00Pa30BaTeILHOIO

npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

yueOHas ayIuTopHs, SKpaH U IPOEKTOP.
9. MeTonuueckne yKa3aHus 151 00y4aloMMXCsl 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIsl)

1. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBbIE pabOThHl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM arTeCTallvu IO MpCAMCTY JIy4dlIC BCCTO IOJB30BATHCA MaTcpHaJIaMU

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: Undopmaruka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

kBaTuuKkanus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH

Pa3paborunk: J.B. Mycaros, kauj. pu3.-Mat. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 CrocoGeH  TIPUMEHSITh ~ COBPEMEHHBIC
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe uiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajgW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaINH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «CII0KHOCTh BEIYUCITICHHIN O6y‘laIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

[l ¢yHnaMeHTaIbHbIC HOHATHS, 3AKOHbI, TEOPUH CIIOKHBIX BBIYHCICHUI;
[J coBpeMEHHBIEC IPOOIEMbI COOTBETCTBYIOIIUX Pa3/AEiIOB CIOKHBIX BHIYUCICHUN;
[J  IOHATHS, aKCHOMBI, METOJbl JJOKA3aTEJIbCTB U J0Ka3aTelIbCTBA OCHOBHBIX TEOPEM B paszjeiax,

BXOJAIINX B 63,30ByIO 4aCTb LIUKII;

[l ocHOBHBIE CBOMCTBaA COOTBETCTBYIOIIUX MATEMAaTHYICCKUX 06’beKTOB;
[ AHAJIMTUYCCKUC U YHCJICHHBIC IMOAXOABI U MCTOAbI JJIsI PCHICHUA THUIIOBBIX NPHUKIIAAHBIX 3ada4

CIIOKHBIX BBIYMCIICHUH.
yMeThb:
MOHATH TOCTABJICHHYIO 3a/1a4y;

HCIIOJIb30BATh CBOU 3HAHUS JIA PCIICHUS (I)YHI[aMeHTaJ'IBHBIX " NPUKIIaAHBIX 3a1a4 BK,

CTPOro AOKa3bIBATh UJIX OIMPOBCPIaTh YTBCPIKICHHUC,

U
g
[J ouLeHHMBATh KOPPEKTHOCTH ITIOCTAHOBOK 3a7a4;
g
U

CaMOCTOATEJIIbHO HAaXOAWUTH aJTrOPUTMbl PCEIICHUA 3adad, B TOM YHCJIC W HECTAHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

[] caMOCTOATENIbHO BUAETH CICACTBUSA IOJIYUYCHHBIX PE3YJIbTATOB,
[ TOYHO HNPCACTABUTH MATCMATHYCCKHC 3HAHUA B 00JIaCTH CJIOKHBIX BBIYHCIICHHI B YCTHOﬁ n

MUCHMEHHOM (hopMe.
BJIaJIeTh:

[] HaBBEIKAMHU OCBOCHHS OOJBIIOr0 00heMa HH(POPMAIIMK U PEIISHUs 3a/1a4 (B TOM YHCIIe, CIOXKHBIX);
[J HaBBIKAMH CAMOCTOSITEILHON paOOThl M OCBOCHHS HOBBIX JUCIUTUIHH;

[] KyJbTypOoW MOCTAHOBKH, aHAJIM3a U PEUICHUS MaTEeMaTHUSCKUX M MPUKIAIHBIX 3aja4, TPEOYIOIIIX
JUTSL CBOETO PEILIEHUS UCTIOIb30BaHUS MaTeMaTHUECKUX MOIX0I0B U MeTo10B DK;

[] TpeIMEeTHBIM SI3bIKOM CIIOKHBIX BRIYHCIICHUN M HABBIKAMH IPAMOTHOTO OTIMICAHUS PEIIeHUS 3a1a4 1
MIpeICTaBIEHUS OTYYEHHBIX PE3yJIbTaToB.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

OneHka 3a Kypc CKJIaAbIBaeTcs U3 TPEX KOMIIOHEHTOB: PEIICHHUS 3a/1ad Ha KOHTPOJIbHBIX (omeHka 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 (hopMmyse
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. Jaiite dopmanbHOE ompeeeHue MHOTOJIEHTOUYHOW MalWHbI ThIOPHHTA, KOTOPOW 3alperneHo
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. Iycts A,B € coNP. lokaxure, uto A UBEcoNP.

3. Paccmorpum 3l LASTBIT-MAJ={x€{0,1}"2n|x 2n coBmagaer ¢ Hambonee YaCTHIM
3HadeHueM u3 x_1,...,x_(2n-1)}. Jlokaxwure, 4TO OH JIEKUT B L.

4. Tpumymaiite Geckoneunsiii s3pik A€ [P/)] poly, Takoit uto mns mo6oro BC A BBINOMHEHO
BE€ [P/] poly.

[Tpumepsl 3a1a4 U3 KOHTPOJIBHBIX

1. [Ipunymaiite NP-nionnbie s361ku A u B, Takue uro ANB €P.

2. Jloxaxure PSPACE-nonnory sseika LOOPING={(M,1”nk) nerepMuHMpOBaHHAS MalIMHA
Tetopuara M 3anukiIvBaeTcsi Ha MyCTOM BXOJE, 3aHSB HE OOJbIIE N SUYeeK W cruenaB He Oompiie k
XOJIOB}.

3. Jokaxute, uto 361k DOUBLEDSUBSTRING={(x,y)| xxC y} nexut B AC"0.

4. okaxute, uto 3anaua DNFSAT={¢|¢ - Bemonuumas dopmyna B JH®} nexur B P, Ho 3anaua
rosicuéra BemonHstomux Habopos st JIHD sensercs NP-TpymHOiA.

[Ipumepsl TeM AJ1s1 TPOEKTOB/KYPCOBBIX

1. OG30pHBIE TPOEKTHI 110 TEOPHUH:

a. 3amada 06 usomopdusme rpados: kinace Gl u nonHbIe 3a7a4u B HEM.
b. CiioxxHOCTB TIOMCKA HEMOABMKHBIX Touek (kiaacc FIXP u np).

2. UznoxeHune noka3areiabcTBa HEKOTOPOIl TEOPEMBI:

a. Teopema Mmnanesauuo--Buraepcona: ecnu B kinacce E ecTh s3bIK, HE paclio3HABAEMBbIi
cXeMaMHy Cy0IKCIIOHEHITHAIILHOTO pa3Mepa, To P=BPP.
b. Teopema Pas6oposa--Cmonenckoro: mod pEACCM0 (q) uist pa3indHbIX IPOCTHIX P | .

3. O630pbI CIOKHOCTH 33724 B HEKOTOPOH obOnacTh marematuku. s 3agaHHOM 00IAaCTH HYKHO
COCTaBUTh BBIOOPKY 3aJa4 M KJIacCH(PUUUPOBATh HMX HACKOJIBKO BO3MOXKHO IO PazIUYHBIM
cnoxHocTHEIM Kiaccam: P, NP, PH, PSPACE u 1.a. Xots OBl A ofHOW M3 3a7ad HYKHO JJOKa3aTb
MOJTHOTY B COOTBETCTBYIOLIEM KJIacce.

4. UccrnenoBaTenbCKUE MPOEKTHI.

a.HyxHo nHaiiTn ommOKy B OMHOM M3 OMYOJIMKOBAaHHBIX JOKa3aTEIbCTB WM OMPOBEPKEHUHI
P=NP.
b.HyxHO npoaHanu3upoBaTh CI0KHOCTh KAKOH-TO KOMITBIOTEPHOW WIJIM HACTOIHHON UTPHI.

5. AuropuTmMHuYecKHe TPOeKTBl. Tpebyercss omucarh HEKOTOPBIA aJITOPUTM, J0Ka3aTh €ro
KOPPEKTHOCTh M HMMIUIEMEHTHUPOBaTh €ro (BO3MOXKHO, B 4YacTHOM cCllyyae) Ha JIOOOM S3bIKe
nporpaMMHupoBaHus. TekcT oT4éra NOJDKEH BKIIOYaTh B ce0i ONMMCAHHME ajroOpuUTMa, €ro aHajiu3 U
pe3yabTaThl TECTOBBIX 3allyCKOB. B 4acTHOCTH, HYXHO ONHUCATh, B KAKUX CIIydyasiX aJrOpUTM paboTaer
XOpomo, a B Kakux — Iioxo. OUeHUBaeTcs MpekAe BCEro TEKCT OT4YETa, a HE TEKCT MPOrPaMMBIL.
[Ipumeps! 3anau:

a.Ilouck nepesa Illreitnepa.

b.Pemenne meTpuieckoil 3a1auu KOMMHUBOSKEDA.

c.Ilouck packpacku rpada B 3 1BeTa (3a SKHOHEHLIHAIBLHOE BPEMs C MaJIbIM OCHOBaHHEM
9KCIIOHEHTBHI).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[IpumMeps! BOIIPOCOB K 3K3aMEHY:

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. Knacc NP: ngBa onpeneneHust 1 ux 3xBuBaieHTHOCTh. Kiacc coNP. IlonnnoMuanbsHas cBOOUMOCTD
no Kapny u eé€ coiictBa. NP-tpynubie u NP-nonabie 3apaun. Teopembl 00 nepapxuu.

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



5. Knaccer L, NL u coNL. NL-nmoimaora. NL = coNL.

6. BepostHoctHble anroputmbl. Kinaccet BPP u RP. BeposiTHOCTHBIE anrOpuTMBI IPOBEPKH MPOCTOTHL.
NuTtepakTuBHBIE 10Ka3aTENbCTBA U Kiace IP.

7. VIHTepaKTHUBHBIE JOKA3aTeNIbCTBA C OOMIMMU CITydyaiiHBIMU OuTamu u Kinacc AM.

8. IP =PSPACE.

9. OcHOBHBIE OHATHSI KpUNTOrpaduu: OIHOCTOPOHHKE (PYHKLUH U NICEBAOCIyYaHbIe TEHEPATOPHI.
10. Jloka3zarensCTBa ¢ HyJEBBIM pa3IIalllcHUEM.

11. IlpubnmxkéHHOE HAaXOXKACHUE ONTHMYyMa: IMOJIMHOMHUAIBHBIC AJITOPUTMBI IJsl OTACIBHBIX 3a7ad U
PCP-teopema.

12. BBeneHmne B TEOPHUIO KOJIMOTOPOBCKOM CIIOKHOCTH.
13. BBeneHue B TEOPHUIO KBAHTOBBIX BBIYUCICHUIA.
[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB

buner Nel

1. Knaccer L, NL 1 coNL. NL-moinora. NL = coNL.

2. BBesneHue B TeOpHIO KBAHTOBBIX BHIYHCICHUH.

buner No2

1. I3mepenne BpeMeHu padboTs! anroputma. Kiacce P u mpumeps! 3a1a4d u3 Hero.
2. JlokazaTenbCTBa C HYJIEBBIM pa3lIalleHUEM.

Kpurepun onennBanus

- omnenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY, IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAHHS yueOHON MpOrpaMMbl JUCLHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE OOOCHOBAHUE MPUHSATHIX
peleHnn

- oueHKa  «omm4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPHU PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN

- olLleHKa «xopomuio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT IpPHUMCHATH IMOJTYUYCHHBIC 3HAHHWS Ha MNPAKTHUKE, HO AOITYCKACcT B OTBETC WJIM B
peIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoImIO (5)» BBICTABIAETCS CTYJACHTY, €CIM OH 3HAET MaTepHaj, U MO CyIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MPAKTHKE, HO JOIYCKAET B OTBETE WJIH B PEIICHUU
3a[1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BIAJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpamMmbl, HEOOXOAMMBIMH IS
JaypHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUINHBI X HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHHS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTAaBIISETCS CTYIEHTY, KOTOPBIA HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.



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

Bo BpEMs IMPOBCACHUSA SK3aMCHaA O6y‘IaIOH_H/I€C$I MOTYT ITOJIb30BATbCA nporpaMMoﬁ JAUCIUITIIIMHBI.



