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AHHOTANMA

Kypc TOCBSIEH TEOPETHYCCKUM OCHOBAaM KOMITBIOTEPHBIX HayK. bByayT paccMOTpPEHBI OCHOBHBIC
CIIO)KHOCTHBIE Kiacchl, Takue kak P, NP, coNP, PSPACE, BPP, P/poly, OynyT pa3oOpaHbl MOHSTHS

CBOJIMMOCTH M TOJTHOTBI, OyIyT MOKa3aHbl MPUMEPHI MOJHBIX 33]a4 JIJIS YaCTH M3 MEePEYMCICHHBIX KIIACCOB.
bamxe k KOHIly Kypca OyIyT pacCMOTPEHBI TOMOJHHUTEIIBHBIC TEMbl U3 TCOPUHU CIOKHOCTH BBIYHMCIICHHIA,
TaKHe KaK KOMMYHHUKAITUOHHAS CJIOMKHOCTh M €€ TIPUIIOKEHHSI K ITOTOKOBBIM aJITOPUTMaM.

1. leau u 3apauu

Meap AUCUMNIMHBI

[Tomydyenne cTygeHTaMH OCHOBHBIX IIPEACTaBICHUN M 0a30BBIX 3HAHWK IO BOMPOCAX CIIOKHOCTH
BBIYMCIICHHH.

3agauu AU CHUILIHHBI

321,2[3‘-16171 JAUCHUIIIMHBI  ABJIACTCA HM3YYCHUE OCHOBHBLIX CJIO)KHOCTHBIX KJIACCOB, U MCTOHOB,
HUCHOJIB3YIOMIUXCA B TCOPHUU CIIOKHOCTHU BerunciieHni. Ilocne ocBoeHHs KypCa CTYACHTBI JOJIKHBI
OIICPaTUBHO BJIAJACTb OCHOBHBIMU TIIOHATUSAMHU TCOPHUU CIIOKHOCTU BbI‘IPICHGHPIﬁ, JO0Ka3bIBaTh
COOTHOMICHUA MCXKY CIIOKHOCTHBIMU KJIaCCaAMU.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETEHIIUN
OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.1 UmeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
mpoOiemMax HayKH U TEXHHKH B 00macTi WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
WH(POPMATUKHU U BBIYHUCIUTEIBHON TEXHUKH, npo¢ecCHOHANIBHON eI TeNbHOCTH

croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npodeccuoHaIbHBIE 3a/1a9H

OIIK-4 CriocoOeH ycITenTHo peain30BbIBaTh OIIK-4.2 Crocoben MPUMEHSITh 3HaHUE
pellieHue MOCTaBIEHHOH 3a/1a4, TIPOBECTH WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH IS
aHaJIHM3 pe3ylibTara U MPEJICTABUTh BEIBOJIBI, peIIeH s TOCTaBIeHHON 3a/1auu, ()OPMYTUPOBAHUS BEIBOJIOB
MPUMEHSISl 3HAHWSI ¥ HABBIKU B 00JIacTH Y OLIEHKH TOJIYYCHHBIX PE3YyJIBTaTOB

MAaTE€MaTUKH, €CTECTBEHHBIX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHH

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4alOIINecs JOIKHbI
3HaTh:

OCHOBHBIE IIOHATHS U PE3YJbTaThl TEOPUU CIIOKHOCTU BBIYUCICHUM.
YMETb:

OIIEpUPOBATh MOHATUAMU U PE3YNIbTaTaMU TEOPUHU CIIOKHOCTU BBIYMCICHUH.
BJIaJIETh:

OCHOBHBIMH  CJIOXXHOCTHBIMHU KJIaCCaMH  BBIYHMCIIMTCIIBHBIX 3aaad, MCTOAaMH J0Ka3aTcCJIbCTBa
COOTHOIIICHUI MCXKIAY HUMH, MECTOAaMH JOKa3aTCJIbCTBA HUKHUX OILICHOK BBIYMCIIUTEILHOM CII0KHOCTH
U MCTOAaMU ICpAaHAOMU3AIUH.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT



Jivnunn | cumnuepon | siauupai. peuuio pabora

1 Beenenue: MAILUHBI Teropunra, 3 3
YHUBEpCaIbHbIE MAIIUHbI
Knacc NP, ero 0a3oBele cBOiiCTBa.

2 ITonnHOMMAaNEHAS CBOJINMOCTH Hu 3 3
NP-nosiHOTa

3 Bynessl cxemsl, kiacc P/poly 3 3

4 IIpumepsr NP-nonHbIX 3amad, Kiacc 3 3
coNP.

5 Kinacc PSPACE 3 3

6 BeposTHOCTHBIE =~ aNTOPUTMBI,  KJIACCHI 3 3
BPP, RP, coRP, PP, ZPP

7 Penarusuzanus 4 4

8 [ToToKOBBIE ANTOPUTMBI 4 4

9 KoMmMmyHUKanimoHHas  CIOXHOCTh, €€ 4 4
MIPHIIOXKEHUS

Hroro wacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Beenenue: mamuHbl ThlopHHTa, yHUBEpCAIbHBIC MAIIMHBI

OnHoneHTOYHAs M1 MHOTOJICHTOUHAs MamuHa ThIOpUHTA, COOTHOIIICHUS! MEXy HUMU. OrpaHndeHus
Ha Bpems U mamsth. CrioxkaocTtHbIe Kitacchl P, PSPACE, EXP. Teopemsr 06 nepapxumu.

2. Kitacc NP, ero 6a3oBble cBoiicTBa. [lonmrmHoMuambEHas cBOAUMOCTEL 1 NP-mmonHoTa

Knacc NP, ompenenenust depe3 ceprudukatsl M uepe3 HEICTCPMUHHPOBAHHBIC MAIIMHBI, WX
SKBUBaJICHTHOCTh. [lpumepsl. [lonuHOMManbHAasi CBOAMMOCTb, €€ CBoOicTBa. NP-TpyaHOCTH U
NP-momHoTa, UX CBOMCTBA.

3. byneBsl cxembl, knace P/poly

Bynessl cxembl, ipumepbl. Bee GyHKIMK BerancanMel OyneBbiMu cxeMamu. CyliecTBYIOT (DYHKIIHU C
AKCIMOHCHIMAILHOM cXeMHOM ciiokHOCTHI0. Kitace P/poly, Bkimtouenne B Hero kiacca P.

4. Ilpumeps! NP-nionHbIX 3a1a4, kiacc CONP.

NP-mmomrota: Circuit-SAT, 3-SAT, NAE-SAT, Exactly-1-3-SAT, IND-SET, Subset-SUM,
3COLORING. Knacc coNP, nonnora 3agaunt CIRC-TAUT B HeM.

5. Kimace PSPACE

Knaccet PSPACE u NPSPACE. Ipad xondurypanmii. Brmodenuns Mexnmy Kiaccamu C
orpaHuueHusMH 1o BpemeHn u 1o mnamiath. 3amada TQBF, ee PSPACE-nonnoTa.
PSPACE=NPSPACE. PSPACE-nonnora 3agad TQBF-game u GEOGRAPHY.

6. BepoarHocthble anroputMel, kinaccsl BPP, RP, coRP, PP, ZPP




BepostHocTHBIE anroputmel. BeposiTHocTHBIE MamuHbl ThtopuHra, kinacc BPP, HezaBucumocts ero
ompeneneHus: ot napamerpa omubOku. Kmaccet RP, coRP, PP, ZPP, cooTHomeHus: Mexay HUMH.
[Ipunamnexuoctsb kinacca BPP kmaccy P/poly.

7. PenatuBu3anus

Berunciienns ¢ opakynoM, OCHOBHBIE cBoicTBa. [Ipumep opakyma A, ansa xotoporo PPA=NP7A.
[Ipumep opakyna B, ansa koroporo PAB=NP"B.

8. IloToKOBBIE ANITOPUTMBI

[lorokoBrie anroputmbl. [loncka snemMeHTa B MOTOKE, OOjee 4YacTOTO, Ye€M OCTAJIbHBIE BMECTE
B3sAThie. Bpruancnenme F 2. Hwxuue onenkun Ha Beuucienne F 0 depe3 0OmHOCTOPOHHIOIO
KOMMYHUKallMOHHYIO CIIOXHOCTb.

9. KOMMyHI/IKaL[I/IOHHaH CJIO)KHOCTD, €€ ITPUIIOKCHUA

Kommynukanmonnast cioxksHocts. @ynkuun EQ, GT, DISJ, IP. Meroasl TpyAHBIX MHOXECTB U
pasMepoB  KOMOMHATOPHBIX  NpPSIMOYroJbHUKOB. PanroBeiii merton. HemerepmunupoBaHHas
KOMMYHUKAallMOHHAs CJIOXHOCTh, MPHUMEPBI, COOTHOIIEHHE C JETEPMUHUPOBAHHON CIOXHOCTBIO.
BepossiTHOCTHAs1 KOMMYHUKAalMOHHAs CIIOXKHOCTh, TpuMepsl. Teopema Heromana. HukHuE onileHKH Ha
BpeMs U NaMsATh JJIs MalllMH ThIOpHHTa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast ayuTopus JJIsl IPOBEICHUS 3aHITUH JICKIIMOHHOTO THUTIA.
6.IlepeyeHb pekoMeHAYeMOM JUTEPATyPhI

OcHoBHas 1uTeparypa
1. BBesieHHe B TEOpHUIO aBTOMATOB, SI3bIKOB ¥ Bhuncienui [Teker] / 1. Xonkpodt, P. Morsanwu, 1.
VYnemas ; niep. ¢ aunt. O. W. Baceuibik [u ap.] .— 2-e uzn. — M : Bunbsamc, 2002, 2008 .— 528 c.
2. KommynukanuonHnas cinoxHocts [Teker] / A. A. Paz6opos ; nep. ¢ anrn. FO. JI. IIputeikuna ; moq
pex. B. A. Knenisina, C. M. JIsBoBckoro - M.MIITHMO,2012
Sipser, M. Introduction to the theory of computation / M. Sipser .— 3rd edition .— Boston : Cengage
learning, 2013 .— 458 p. - Selected bibliogr.: p. 443-447. - Index: p. 448-458. - ISBN
978-1-133-18779-0.

JlononHuTeNbHAS TUTEPATypa
1. Teopus cnoxknocTH Beruucienuid. 1 [Tekcr], c6. padbor/mox pen. M. FO. I'puropresa, A. O. Crucenko
, -J1., Hayka, 1982
Eyal Kushilevitz, Noam Nisan: Communication complexity. Cambridge University Press 1997, ISBN
978-0-521-56067-2, pp. I-XIII, 1-189

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

Tim Roughgardgen, Communication Complexity (for Algorithm Designers), lecture notes,
http://timroughgarden.org/w15/1/w15.pdf

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CTOpoHbl, JOJKEH HAyUUThCS IPUMEHSTh MaTepuall Kypca IIpyu pelleHUH 3a1ay.

B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA IJId PCUICHUS PA3JIMYHBIX 3aa4.

s ycnemHoro 0CBOECHHUSI Kypca peKOMEHAYETCSI:

— TIOCEIICHUS 3aHITHIA, TPEyCMOTPEHHBIX YISOHBIM TJIAHOM I10 JUCIIUTLINHE;
— BEJICHUA KOHCIICKTa 3aHATHI;

— peryisipHas caMOCTOsATeIbHas padoTa CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:
— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopaGOTKy yqe6Horo Marcpuajia, MmOAroOTOBKY OTBCTOB Ha BOIPOCHI, NPCAHA3HAYCHHBIX JJIS
CaMOCTOATEJIIbHOI'O U3YUCHUS

— pelieHue 3a/1a4, IpeaIaracMblx CTyIEeHTaM Ha 3aHATUSAX;
— pellieHue 3a/1a4 JOMAIIHUX 3a1aHul;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

Iloka3zarenem BilafeHUs MaTepUalOM CIYXKHUT YMEHHE OTBEYATh HA BOIPOCHI 10 TeMaM JUCLUIUIMHBL U
CHOCOOHOCTHh BOCCTAHOBUTH PE3YNBTAThI, pacCKa3aHHBIE B Kypce 0e3 MCIIOIb30BaHUs MaTepUAIOB.
BaxHo 10oOWTHCS MOHMMaHHS U3y4yaeMOro Marepuajia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHNHU U3yUCHHS OTIEJIBHBIX TEM CJIEAYET 00pamarhCs 3a KOHCYAbTAIMAMH ITPETIOAAaBaTENIo.
[IpenycMoTpeH IpoOMEKYTOUHBIN KOHTPOJb 3HAHUHM CTYIEHTOB B BMJIE PEILEHUs 3a/ad JOMalIHHUX
3aIaHUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa METOZI0B COBPEMEHHON MaTeMaTHKH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: B.B. Ilononsckuit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Nmeet npeacrasienne o6 akryanbHbix |OIIK-2.1 UMeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
npobiemMax HayKd U TEXHUKH B 001acTH HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
MH(POPMATUKHU U BBIYUCIUTETBHON TEXHUKH, npodeccuoHaIBHON 1S TeTbHOCTH

CIIOCOOCH Ha HAYYHOM $SI3bIKE (POPMYITHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIIK-4.2 Crniocoben MPUMEHSTh 3HAHHE
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aHaJM3 pe3yabTara 1 MPeACTaBUTh BHIBOIbI, pelIeHns MOCTaBICHHON 3a1aut, (JOPMYITHPOBAHUS BHIBOIOB
MPUMEHSISl 3HAHUS U HABBIKKA B 00JacTu 1 OLIEHKH TOJIY4YEHHBIX PE3YyNbTaTOB

MaTeMaTHKH, €CTECTBEHHBIX HayK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUILIMHEL « BBeleHNE B TEOPHUIO CIIOKHOCTHY O0YYAFOIIHNACS JTOJDKEH:

3HATDb:
OCHOBHBIE TIOHSITUS U PE3YIABTAThl TCOPUU CIIOKHOCTH BBIUMCIICHUM.

YMeTh:
ONEPUPOBATH MOHATUAMU U PE3YJIbTaTaAMU TEOPUU CIOXKHOCTU BEIYUCICHUIA.

BJIA/IETh:
OCHOBHBIMH  CIIO)KHOCTHBIMHM ~ KJIACCAMH  BBIYMCIHMTEIBHBIX 3aJa4, METOAaMH J0Ka3aTeIbCTBa
COOTHOUICHUH MEKIYy HUMU, METOJaMU JOKA3aTeIbCTBA HIXKHUX OLEHOK BHIYUCIUTEIBHOU CIIOXKHOCTH
¥ METOAAMH JIEPaHIOMH3AIUH.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKylIeMy KOHTPOJIIO
[Ipumepsl 3a1a4 JOMALIHUX 3a1aHUM.

» Jlokaxute NP-nonnoty 3amaun MAX-CUT
» Jlokaxwute, uto NP nexut B PP
» JlokaxxuTe, YTO BEPOATHOCTHAsS CIIOKHOCTh (yHKIMKH MCS He 60mbiie O(n)

ITpumeps! BOIIPOCOB KOJUIOKBUYMA.

* Brruucnenus ¢ opakyinom, 6a3oBble CBOMCTBa
* HenerepmuHHpOBaHHAS KOMMYHHKAIMOHHAS ciokHOCTh (hyHkimid EQ, GT, IP, DISJ
* NP-nonnora 3aga4 IND-SET u 3COL

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. llonstue anroputma. Mamunsl TetopuHra. PekypcuBHBIE, pEKYPCUBHO MEPEYUCIUMBIC SI3bIKH.
Tesuc Yepua.

2. CnoxHOCTB anropuTMoB. [lonrnHoMHuanbHbIE, SKCIOHEHIIHATBHBIE aITOPUTMBL. BpemenHas,
MIPOCTPAHCTBEHHAS CIOKHOCTb.

3. O6mras 3amaua pacno3HaBanus. Kiaccel cnoxxnoctu P, EXPTIME, PSPACE, L.

4. HenerepmuHupoBaHHble anroputMbl. Kimaces! cioxkaocti NP, co-NP, NL.

5. Teopema 0 COOTHOLIEHHH MEXKIY KJIAaCCaMHU CIOKHOCTH.

6. I1Ba onpenenenus knacca NP. IX 5KBUBaJIEHTHOCTb.




7. TlommmomuaneHass cBoguMocTh. CBenmenne 3amaun [AMMIIBTOHOB IIVTH k 3agaue
BBITTOJIHUMOCTS.

8. NP-nonnsle 3amaun. Teopema Kyka-JleBuna.

9. NP-nonuota 3agaun 3-BBIIIOJIHUMOCTD.

10. Ilpunagnexunocts knaccy P 3apaun 2-BBIIIOJIHUMOCTD.

11. NP-nnonmnota 3amaun MAKC-2-BBITIOJIHUMOCTD.

12. NP-nmosmaora 3agada HESABMCHMMOE MHOXKECTBO, BEPILIMHHOE ITOKPBITHUE, KJIIMKA.
13. NP-nmoanora 3agaun 3-PACKPACKA.

14. NP-nmoaora 3agaun TAMMWJIBTOHOB LMKJIL.

15. NP-nmoanora 3agauu 3-COYETAHUE.

16. NP-ttonnora 3agaun PASBUEHUE.

17. NP-nmoanora 3agaun PHOK3AK.

18. IlceBnOnONMHOMHUANIBHBIEC aNTOPUTMBI U NP-TIOJIHOTa B CUJIBHOM CMBICIIE.

19. BepostHocTHBIe MamMHbl Thropuara. Knaccsr RP u co-RP.

20. Knacc cinoxnoctu BPP.

21. Knacc cinoxnoctu PP.

22. Knacc cnoxnoctu ZPP.

23. CogumocTh 110 ThiopHHTY. DKBUBaJIEHTHOCTD 3a/1a4 ONTHMH3AIUU U PACIIO3HABAHUS.

24. TlpuOnuxeHHblE aNroOpuTMblL. 1/2-npubnwkeHHbId anroput™m ans 3azaun  BEPILIMHHOE
ITOKPBITHUE.

25. HecymiecTBoBaHue TPUOIMKEHHOTO TOJIMHOMHUAIBHOTO anroputMma ais 3amaun BEPIIIMHHOE
[TOKPBITHE.

26. AnmpokcuMarinorHast rpaaumna juist 3aaaun PFOK3AK.

27. CBsi3b MKy TICEBIOMOIMHOMUAILHBIMA aJITOPUTMaMH U BIIOJTHE TIOTMHOMHUATHHBIMA
MPUOIKEHHBIMU CXEMaMH.

28. Teopema 06 ansrepHaruse st 3apaurt HE3ABUCHUMOE MHOXECTBO.

buier 1
1. OgHONEHTOYHAS 1 MHOTOJICHTOYHAS MalTiHa ThIOpUHTA, COOTHOIIICHHS MEXK/Ty HAMU.

2. Ilycte s3b1ku L 1 M nexar B kiaccax NP u coNP, nokaxure, 4To cummeTpudeckas pasHocts L u M
TOXE JIEKUT B 3TUX KJlaccax.

buner 2

1. Knacc NP, onpenenenus uepe3 cepTudUKaTel M depe3 HEAETCPMUHUPOBAHHBIC MAIIMHBI, HX
9KBUBAJIEHTHOCTb.

2. Hoxaxwure, uro 3aga4a IN-SPACE-ACCEPTANCE ssnsiercst PSPACE-nionHOiA.

buner 3
1. ByneBbl cxemsl, IPUMEPBI.
2. loxaxkure, 4T0 podIeMa OCTaHOBKH sBIsieTcss NP-TpymHOMA.

buner 4
1. Kimaccet PSPACE u NPSPACE. I'pag xouduryparuii.
2. Joxaxwure, uro ZPP pasen nepecedenuro RP u coRP.

Kputepun onennBanus

- omenka «ommmuHo  (10)»  BbICTaBHsieTCS  CTYAEHTY, IIOKa3aBLUIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOU MPOTrpaMMBbl JUCITUTUIMHEI U YMEHHE IPUMEHSITH UX
Ha TPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWIIbLHOE 00OOCHOBAaHUE MPHUHSATHIX
peleHui

- omneHka  «omm4yHO  (8)»  BBICTaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- oneHka «xoporio (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHITh MOyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOIMYyCKAeT B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha MPaKTHKE, HO JIOMYCKAeT B OTBETE WJIU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOJTy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJ0CTATOYHO NpPaBUIIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIIeHUS JIOTUYECKOW TTOCIIE0BATEIPHOCTH B U3JI0KEHHH MTPOTPaMMHOTO MaTepHasa, HO MpU 3TOM
OH BIQJICET OCHOBHBIMH pa3lielaMd YYeOHOH NpOTrpaMMbl, HEOOXOJMMBIMH JJIsl JalbHEHIIETOo
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapaKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYTUPOBKH O0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKOW MOCIIeIOBATEIHHOCTH B U3JI0OKEHUH MPOrPaMMHOI0 MaTepHalia, HO IpU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/ellaMH Y4YeOHON mNporpaMMBbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss W MOXET TPUMEHSTHh MOJYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;

- OIIEHKA «HEYIOBJIETBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OONBIINECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl Y4eOHOW TMpOrpaMMbl JUCIHIUIMHBI, JIOMyCKaeT TIpyOble OINMOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH JUCIUTLINHBI U HE YMEET HCIIOIB30BATh MOMyUYCHHBIC 3HAHUS TIPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]a4

- OLICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOpPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MMPOBOJAUTCA B CCCCHUIO IMMOCJIC OKOHYaHUA KypcCa. DK3aMeH MIpOBOAUTCH B IMMCbMCHHOH (’popMe,
3aJa4y 110 YPOBHIO CJIOXHOCTU COIIOCTAaBUMBI C 3aJladaMH JOMAIIHUX 3ajanuii. Bo BpEMs DK3aMCHa
AO0IMYCKACTCs UCITOJIb30BAHUC MTEYATHBIX U PYKOIIMCHBIX MAaTCPpUAJIOB.

3a KaXKIIbIi 2JIEMEHT KOHTPOJIS BEICTaBsieTcst orieHka ot 1 1o 10. Kortponu garoT cnemyromnuii BKiaj B
WTOTOBYIO OILICHKY:

Homamrawue 3ananus 35%
Komnoksuym 35%
Ox3ameH 30%

OxpyIieHue IpOMEKYTOUHBIX OLIEHOK He MpousBoautcs. IIpu BBICTAaBIEHMUM WTOIOBOW OLEHKU
OKpPYITICHHE BBEPX.



