degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: CnoXHOCTb BBIYMCIICHUN: JOTIOJHUTEIbHbIE ITIaBbI
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Maremaruka

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocraBui: .B. MycaToB, aCCUCTEHT

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

[ToryromoBoii kadempabHEII Kypc MPOJOHKaeT OCHOBHOW KypC CIIOKHOCTH BBIYMCIICHWH. bonbimas gacTh
Kypca TOCBAIIEHa CHCTeMaM WHTEPAaKTHBHBIX J10Ka3aTelIbCTB, HO €CTh U Apyrue Tembl. Kypc 3akianbiBaeT
OCHOBY IS JTATBHEUIINX CHEIKYpCOB MO KpHUNTOTrpaduu, BEPOSTHOCTHO MPOBEPSIEMBIM J0KA3aTEIhCTBAM,
paIlMoOHaTbHBIM HHTEPAKTUBHBIM JI0KA3aTENbCTBAM, CIIOKHOCTH 3a]1ad TIOMCKa U Jp.

1. lean u 3apa4un

].le.]'lb AUCHUIIINHBI
OCBOCHHUE JIOMOJIHUTEIBHBIX IJIaB CJI0KHBIX BHIYUCIICHUM.

3agauu AUCHUILIHHBI

* OCBOECHHE CTYJICHTaMHU 0a30BbIX 3HAHWK (TMOHSATHI, KOHIICTIMI, METOJJOB U Mojelieii) B o0iacTu
CJHOXHBIX BBIYMCIICHUN;

* NpUOOpETeHHE TEOPETHUSCKNX 3HAHWHA M MPAKTUICCKUX YMEHUW W HABBIKOB B OOJIACTH CIOXKHBIX
BBIYHCIICHUIA;

® OKa3aHHe KOHCYHbTaI_II/Iﬁ U TIOMOIIM CTYACHTaM B IPOBCIACHHUU COOCTBEHHBIX TCOPCTUICCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ B 00JIaCTH CIIOKHEIX BEIYMCICHHIA.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.2 O6namaer crmocoOHOCTEIO K OCBOSHHIO HOBBIX
(dyHIaMEHTANBHBIX U MIPUKJIATHBIX 3HaHWH HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTen
UCCIICAOBAHUM U pa3pabOTOK, CAMOCTOSTENBHO |1 APYTHMX HCTOUHHKOB

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTU4eCKUEe METOIbI UCCIICIOBAHINA U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4HO-HCCIIEI0BATEIbCKOM,
W3MEPHUTENBHO-aHATUTHIECKOHN 1
TEXHOJOTHYECKOH armmaparype

[IK-1 CnocobGen craButh, hopmanuzoBeiBath 1 |[IK-1.3 CrocobeHn mnpuMeHATh TeopeThdeckue u  (WIIH)
pelarh 3a/1a4u, B TOM YHCIIe pa3pabaThiBaTh U |9KCIEPUMEHTAIbHBIE METObI UCCIEIOBAaHUNA K KOHKPETHOMN
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
U3y4aeMBbIX SBICHUH U MPOIIECCOB, CHCTEMHO | PE3yJIbTaThl

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOy4YaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-2 Crioco0OeH caMOCTOSTETHO WK B [IK-2.1 3HaeT nNpUHOUIBI MIOCTPOCHHUS HAYYHQPROOTHI,
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro MeTrogsl cOopa W aHamm3a IOJMY4YEHHOTO MaTepuala,
KOJIJIEKTHBA OPTaHNU30BbIBaTh U IPOBOINUTH CHocoObI apryMeHTallH

Hay4YHbIC UCCIICAOBAHUS U UX anpo6aumo

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!

(dbyHIaMeHTaIbHbIEC TOHATHUS, 3aKOHBI, TEOPUH CIIOXKHBIX BHIUMCIICHUH;
COBpEMEHHbIE TPOOJIEMBI COOTBETCTBYIOINX PA3AEIOB CIOKHBIX BBIUMCICHUIL;
MOHATHS, aKCUOMBI, METO/BI JOKAa3aTeIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIIMX B 0a30BYIO YaCTh IIHKII;
OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHUECKUX OOBEKTOB;
AQHAJIMTUYECKUE U UYUCIIEHHBIE IOAXOIbl U METOIbl JJI PELICHUs THUIIOBBIX NPUKIAIHBIX 3a1ad
CJIO’KHBIX BBIYHCIICHUH.
YMETB:




HOHSTH [TOCTABJICHHYIO 33]1a4y;
UCIIONIb30BaTh CBOW 3HAHUS [UIS pelieHus (yHIaMEHTaIbHBIX U MPUKIAIHBIX 3a1a4 DK;
OLICHUBATh KOPPEKTHOCTB IIOCTAaHOBOK 3a/1a4;
CTpOTO JIOKA3bIBATh WJIH OIPOBEPIaTh yTBEPKICHHE;
CaMOCTOSITEIBHO HAaXOAWTh AJTOPUTMBI PELICHUs 3ajad, B TOM YHCJIE M HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIBHO BHJICTh CIIC/ACTBHUS ITOJTYUYCHHBIX PE3YyJIbTaTOB;
TOYHO TPEICTABHTh MAaTeMaTHUECKUE 3HAHMS B OOJIACTU CIOXKHBIX BBIYHCICHUH B YCTHOW H
MUCHMEHHOM (hopMe.
BJIQJICT!

HaBBIKaMHU OCBOCHHsI OOJILIIIOTO 00beMa HHPOPMAIINH U PEIIeHUs 3ajad ( B TOM YHUCIIE, CIIOXKHBIX );

HABBIKAMU CaMOCTOSITEILHOM PabOThl U OCBOCHUS HOBBIX JTUCIIHILIHH;

KYJIETYPOU ITOCTaHOBKH, aHAIIN3a U PEIICHUS] MaTeMaTUYeCKUX U MPUKIAIHBIX 33/1a4, TPEOYIOITHX
JUTSL CBOETO PEILIEHUS UCTIOIb30BaHUS MaTeMaTHUYECKUX MOIX0I0B U MeTo0B DK;

MPEIMETHBIM SI3BIKOM CIIOKHBIX BBIYMCICHUN W HABBIKAMH TPAMOTHOTO OTIMICAHUS PEIICHUsS 3ajad
Y TIPEJICTABJICHMS TOYYCHHBIX PE3YJIbTAaTOB.

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 NP-1pynnsie u NP-nonnsle 3aga4uu 2 2
) BepositHOCTHO IIPOBEPSIEMBIE ) 3
JI0Ka3aTeJIbCTBA
3 Wzmepenue 30Hb1 pabOThI aJropuT™Ma. 4 4
4 Knaccel L, NL u coNL. 3 2
5 Monenan BEIIHCIICHHUH 4 4 15
Hroro yacos 15 15 15
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 vac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 6 (Becennuii)

1. NP-tpynubie u NP-nonHble 3a1a4un

Uzmepenune BpeMeHH paboThl alTOpUTMA U HCTIONB3yEMOM MaMSITH.

2. BeposiTHOCTHO TTpOBEpsAEMBIE JOKA3aTEIBLCTBA

Paznuunble MOAX0ABI K M3MEHEHUIO CIIOKHOCTH B CPEIHEM.

3. M3mepenue 30HbI pabOThI aITOPUTMA.

Kitacc PSPACE.



4. Knaccel L, NL u coNL.

NL-monrota. NL = coNL.

5. Moaenu BEIYUCIICHUNA

OAHONEHTOYHBIE U MHOTOJIEHTOYHbBIE MallIMHbI ThIOpHHTA

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

CranpaptHas ydeOHasi ayIuTOPHSL.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Db dekTuBHBIC ANTOPUTMBI U CIIOXKHOCTh BeIuMcieHui [ TekcT] : yue6. mocobue st By3os / H. H.
Kystopun, C. A. ®omun ; M-Bo o0pa3oBanus u Hayku Poc. deaepanym, Mock. ¢u3.-TexH. uH-T (Toc.
yH-T) .— M. : U3a1-B0 MOTHU, 2007 .— 312 c.
2. Beenenue B ciioxkHocTh Bhruuciienuit [ Tekct] / B. H. Kpynckuii - M.®@akropuan Ipecc,2006
3. CI0)KHOCTH BBIYHCIICHUH 1 anropuTMoB [ Tekct], ¢0. mepeBonos/mox pen. B. A. Kosamuanaam, A. H.
Macnoga, H. B. Iletpu, -M., Mup, 1974

JononaurtensHas IuTEparypa
1. BeruucnuTenpHas MaTeMaTuka u CTpyKTypa anroputMoB [Teker] : 10 nekuuii o ToM, moyeMy TPYyAIHO
pelaTh 3a/1aud Ha BBIYMCIIUTENIbHBIX CUCTEMAX [TapaJlIeIbHOW apXUTEKTYphl U YTO Ha/l0 3HATh
JOTMIOJTHUTEIBHO, YTOOBI YCIIEIIHO MPEOI0IeBaTh 3TH TPYAHOCTH : yueOHUK /i By30B / B. B. BoeBogun
; Mock. roc. yH-T uM. M. B. JlomoHnocoBa .— 2-e u3zf., crepeotun. — M. : U3a-Bo Mock. yH-Ta, 2010

— 168 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

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

Ha JICKIITMOHHBIX 3aHATUAX UCIIOJIb3YIOTCA My.]'II:TPIMeI[HﬁHBIe TCXHOJIOIWMH, BKIIIOYad JEMOHCTpAlUO

MpEe3EHTALUN.
B npouecce camocTosATENbHOM PabOTHI 00YHaIONIUXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX

cpeacts, kak Mathcad, MATLAB, Maple u np.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PeKOMeHI[yeTCH YCIICIIHO CAaBaTb KOHTPOJIbHBIC paGOTI:I, TaK KaK 3TO YHNpOIIACT HUTOTOBYIO

aTTeCTaLUIO 110 NIPEIMETY.
2. Jlnst moAroTOBKM K MTOTOBOM arTecTalyy 110 IPEAMETY JIydlle BCEro I10Jb30BaThCsl MarepuajaMu

JIEKIWI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: .B. MycaToB, aCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
($yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUe METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOM anmnaparype

OIIK-5.2 OO0OnamaerT CIOCOOHOCTBIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U JIPyTUX UCTOYHUKOB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3yIbTaThI

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 3HaeT TpUHIUNBI MMOCTPOCHHS HAYYHQPAOOTHI,
MeTonbl cOopa M aHajM3a TMONyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaIH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUSA AUCHUILIAHBI «CII0KHOCTh BBEIYUCIICHHMIA: JOIIOJIHUTCIIbHBIC IJIaBbD) O6y‘laIOH1Hf/'IC$[

JOJIKCH:

3HATb:

(dbyHIaMeHTaIbHbIEC TOHATHUS, 3aKOHBI, TEOPUH CIIOXKHBIX BHIUMCIICHUH;
COBpEMEHHbIE TPOOJIEMBI COOTBETCTBYIOINX PA3AEIOB CIOKHBIX BBIYMCICHUIL;
MOHATHS, aKCUOMBI, METO/BI JOKAa3aTeIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,

BXOIISIIMX B 0A30BYIO 4aCTh IHKIT;

OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’LGKTOB;
AHAJIUTUYCCKUEC U YMUCJICHHBIC MOAXOABI M METOAbl UIA PCHICHHUA THUIIOBBIX IMPUKIIAAHBIX 3aJaq

CJIO’KHBIX BBIYHCIICHUH.
yMeTh:
MOHATH MOCTABIEHHYIO 3a4a4y;

WCTIOb30BaTh CBOM 3HAHUS JIJISl pElIeHUs] PyHTaMEHTAIBHBIX W MIPUKIAAHBIX 3a1a4 DK;
OLICHUBATh KOPPEKTHOCTh OCTAHOBOK 3a/ay;
CTPOTO JOKa3bIBATh WJIM OMIPOBEPTaTh YTBEPIKICHUE;
CaMOCTOATEIHHO HAXOAWTH AITOPUTMBI PEIICHHS 3a7ad, B TOM YHCJIE M HECTaHAAPTHBIX, U

MIPOBOAUTDH UX aHAJIU3,

CaMOCTOATCIIBHO BUJCTH CIICACTBUS MOJYUCHHBIX PC3YJILTATOB,
TOYHO HNPEACTaBUTbL MATEMATUYCCKUC 3HAHHA B 00I1aCTH CJIOXKHBIX BBIYMCICHUN B YCTHOﬁ nu

MMCEMEHHOU (opme.
BJIAJIETh:

HaBBIKAMU OCBOEHUS OONBIIOT0 00beMa HHPOPMAITUH U pelieHus 3a7a4 ( B TOM YHCIIE, CIOKHBIX ),

HaBBIKAMH CAMOCTOSITEIbHON paOOThI M OCBOCHUS HOBBIX JUCIUIUINH;

KYJIBTYPO IOCTAHOBKH, aHAJIU3a U PEIICHUS] MaTeMaTHYeCKUX U MPHKIAJHBIX 3a]1a4, TPeOyIOmmx
ISl CBOETO PEIICHHS UCTIONB30BaHMSI MAaTEMAaTHYECKHUX TTOIX0A0B 1 MeTon0B DK

HPEIMETHBIM SI3bIKOM CJIO’KHBIX BBIYMCIICHUI M HAaBBIKAMHU IPAMOTHOTO OIMCAHUS PEIICHUS 3ajaq
W TIPEJCTABICHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

HpI/IMepBI 3aaa4 U3 AOMallHETO 3aJaHus1

HOCTpOfITC CUCTCMY MHTCPAKTHUBHBIX JTOKA3aTCIbCTB IJIS A3bIKA.



[TocTpoiite cucTeMy MHTEPAKTUBHBIX 10KAa3aTeIbCTB C OOIIMMU CIy4aitHBIMU OUTaMM JJIS SA3bIKA.

JIJ1s1 HEKOTOPOH TOJIOBOJIOMKH MPEMAJIOKUTE MPOTOKON JOKA3aTENbCTBA CYIIECTBOBAHHS PELICHUS C
BBIYMCIIMTEIHO HYJIEBBIM pa3IallieHUeM, HE HCIOJB3YIOUIMHA CBOAMMOCTh K KaKOW-IMOO Apyroi
3a1ade.

Jlokaxxute, 4TO A1 HEKOTOPOTO p PEIICHHE HEKOTOPOH ONTHMH3ALMOHHOM 334a4i C TOYHOCTBIO P
siBisiercst NP-TpynHbIM.

[Ipumepsl 3a1a4 U3 NEPBOM YACTU KOHTPOJIBHON

Jokaxure, 4ro aHajor kjacca AM, rne ApTyp HHUKOIa HE INPUHHMMAET CJIOBO HE U3 S3BIKA,
coBmazmaet ¢ NP.

[Haiite onpenenenue kiacca PZK.

Hokaxwure, uro PCP(logn,1) C NP.

IIpumeps! 3aa4 U3 BTOPOH 9aCTH KOHTPOJIBHOM

ITocTpoiiTe cucTeEMy MHTEPAKTUBHBIX TOKA3aTENbCTB JUIS S3bIKA.

JUi1 HEKOTOpPOH TOJIOBOJIOMKH IPEAJIOKUTE MPOTOKOJ J0KA3aTeNIbCTBA CYLIECTBOBAHMS PELIEHUS C
BBIUMCIIUTENIBHO HYJIEBBIM pasriallleHUeM, HE MCIOJb3YIOIUI CBOAMMOCTh K Kakoi-mu0o Apyroi
3ajaue.

Jlokaxure, 4To Uil HEKOTOPOIO p PELICHUE HEKOTOPOH ONTUMHU3ALMOHHON 3a7jadl ¢ TOYHOCTBIO P
siBisieTcss NP-TpyaHbIM.

Jlokaxure, uto ecin SATE PCP(\(logn ),1), To P=NP.

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

1. Mozenu BbIUMCICHHM: OHOJIEHTOYHBIE 1 MHOTOJIEHTOUHbIE ManHbl Thiopunra. Tesuc Toropunra B
CWIBHOH (hopMe.

2. HN3mepenue Bpemenu padotsl anropurma. Kimacc P u mpumepsl 3a1a4 u3 Hero.

3. Kunacc NP: nBa onpeneneHusa u ux s3kBuBajgeHTHOCTb. Kitacc coNP.

[TonmmaOMManeHasg ceonuMocts 1o Kapmy u e€ cBoiicTsa.

NP-tpynnsie u NP-nionssle 3aga4n.

Teopemsl 00 uepapxum.

4. Teopema Jlaguepa o cymiectBoBaHUM NP-IpOMEKyTOUHBIX 3a/1a4.

Uzmepenue 30ub1 padotsl anroputma. Kimace PSPACE.

Teopema CaBuua.

PSPACE-noxnnble 3a1aun.

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

6. BepoarnoctHele anroputMbl. Kitaccet BPP u RP.

BeposTHOCTHBIE aNTOPUTMBI IPOBEPKHU IPOCTOTHI.

WNHTepakTuBHBIE NOKa3aTenbcTBa U Kiacc IP.

7. VIHTepaKTHUBHBIE JOKA3aTeNIbCTBA C OOMIMMU ClTy4yaliHBIMU OuTamu u Kinacc AM.

8. IP =PSPACE.

9. OcHOBHBIE OHATHSI KpUNTOrpaduu: OIHOCTOPOHHKE (PYHKLUH U NICEBAOCITyYaHbIe TEHEPATOPHI.
10. Jloxa3zarensCTBa ¢ HyJEBBIM pa3IIalllcHUEM.

11. IIpubnmxk€HHOE HAXOXKACHUE ONTUMYMA: MMOJUHOMHAIIBHBIC aJTOPUTMBI Ul OTHENbHBIX 3a/1ad U
PCP-teopema.

12. BBeneHmne B TEOPHUIO KOJIMOTOPOBCKOM CIIOKHOCTH.

13. BBeneHue B TEOPHUIO KBAHTOBBIX BBIYMCICHUIA.

Kpurepun onennBanus

- omenka «orauuHo  (10)»  BeIcTaBisieTCs  CTYACGHTY, IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE U MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnin



- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS ~ CTYACGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yuyeOHOM MporpaMMbl AUCIUIIIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEIICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTABISAETCSA CTYISHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U II0
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, I paMOTHO U IO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIKN B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOITYYEHHBIC 3HAHUS Ha MNPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «YJIOBJIETBOPUTENbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU IIPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BIAJEET OCHOBHBIMU pa3lelaMyd Y4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJisl AalbHEHIIETo
00yueHHs M MOXET IPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OLIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBHIH HE 3HaeT Ooublleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 33134

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTAaBISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mpoBeneHus muddepeHIIMPOBaHHOTO 3aueTa, O0O0ydJalwmuecs MOTYT TOJIb30BaThCs
MPOTPaMMON JUCIIUILTAHBI.



