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: JlononHUTENBHBIE IT1aBbl TEOPUHN CIOKHOCTH
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: J1.B. Mycaros, kaHj. pu3.-mar. HayK

[Iporpamma obcyxneHa Ha 3aceqannu kKadenpsl auckpetnoit marematuku 01.03.2024



AHHOTANMA
JIOTIOJTHUTENbHBIE TIaBbl TEOPHU CIOKHOCTH M3ydyaeT (yHIaMEHTaJlbHbIC (DaKThl O TOM, KaKHE€ PecypChl
TpeOyroTcss A peuleHus 3aJad TOro WM HHOTO Tuna (HampuMmep, 3HAMEHMTHIM OTKPBITBIM BOIPOC O
paBerctBe KinaccoB $mathbf{P}$ u $mathbf{NP}$ — omHa u3 «mmpobieM ThICAYEIETHI» — COCTOUT B TOM,
MOXKHO T OBICTPO HAWTH pelIeHHe BCSKOM 3aJayd, pEelIeHUS K KOTOPOH MOXHO OBICTPO IMPOBEPSTH).
Nzydaemble B Hell MOHATHS SBISIOTCS 0a30BBIMH JUIS JFOOBIX PACCYXJICHUH O BBIYUCIUTEIHLHON CIOKHOCTU
— 0T 3QPEeKTUBHOCTH PabOTHI ANTOPUTMOB A0 HAJIEKHOCTH KPUITOCHUCTEM.

OTa Teopus COACPKUT MAcCCy OTKPBITBHIX BOIPOCOB, OJHAKO €CTh B HEH M MHOXXECTBO KPAacCHBBIX TEOPEM H
KOHCTpYyKIui. OMHO M3 HEMHOTHX YTBEP)KIEHHI O paBEHCTBE CIOXHOCTHBIX KiaccoB — Teopema lllamupa
JUIS KaXIOW 3a/addl, pemaeMoil ¢ IMOJMHOMHUAIBHOM MaMSTHIO, CYHIECTBYET WHTEPAKTHBHBIA IPOTOKOI
(BcecunpHBI emph {prover} y0exaaeT MOJIMHOMHUAIBHO OTPaHHMUYEHHOTO BeposiTHocTHOrO emph {verifier}’a).
VIuBHTENFHO HA MEPBBIA B3MISA UM cienyroniee yrBepxkaeHue ($mathbf{PCP}$-reopema) pemenus moboit
$mathbf{NP}$-3anaun MoxHO nepemnucarb TakuM 00pa3oM, 4TOOBI UX MOXKHO OBUIO NPOBEPSTH, MPOYUTAB
JMIIH KOHCTAHTHOE YHCIIO OMTOB; 3T TeOpeMa MMEeT pa3HOOOpa3HbIe MPUMEHEHHSI B TEOPUHU (OTpaHHYCHUS
Ha NpUOIKEHHBIE anropuTMbl) U Ha npaktuke (blockchains).

1. lean u 3apa4n

Henp AucoMnInHBI
- (opmupoBaHHE y CTyIEHTOB 3HAaHUII 00 OCHOBHBIX IOJXOAAaX K MaTeMaTH4eCKOMY YTOYHEHHIO
WHTYUTHUBHOTO  TIOHSTHS  QJITOPUTM, HMX OKBHBAJEHTHOCTH, O METOIAX JIOKa3aTejbCTBa
AITOPUTMUYECKON HEpa3peliuMOCTH MpoOaeM, O crnoco0ax OLEHKH CIOKHOCTU BBITOTHEHUS
QITOPUTMOB, TaKXE HM3y4YECHHE BOIPOCOB MPUMEHEHHUS MOHSATHH W METONOB TEOPHUU AITOPUTMOB B
MaTeMaTHUKE U €€ IPUI0KEHUIX.

3agauu AU CHUILIHHBI

- o0ydYeHHEe CTYJCHTOB COBPEMCHHBIM MPHUHIMIIAM aHajIn3a aJTOPUTMHYECKON CIOXKHOCTH 3ajad,
BBISIBIICHUE 0COOCHHOCTEH MPAaKTUIECKUX 33J1ad U UX UCIOJIb30BaHUE ISl HAXOXKICHUS 23PPEKTHBHOTO
AJTOPUTMUYECKOTO PEIICHHUS;

- (opMupoBaHue mNOAXOAOB K BBHINOJHEHHUIO HCCIEIOBAHUM CTyIeHTaMH B OOJIACTH aHalIHM3a
AJITOPUTMUYECKOH CIIOKHOCTH 3a]a4 B paMKaX BBIITYCKHBIX Pa0OT Ha CTENEHb MAarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIeOBaHUN B 007acTH TMPUKIAAHOW MaTEeMAaTUKH W
nH(POpPMATUKN

OIIK-1 Cnocob6en pemars aktyanbhbie 3aqaun  |OIIK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBATh
(byHIaMEeHTAIBHON M MPUKIIAJHON MAaTeMaTHKH |OIMBIT M pPE3yJIbTaThl HAyYHBIX HCCICNOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPHU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JEeSITeIbHOCTU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
I1K-3 BnajeeT HaBbIKaMH y4acTus B Hay4HbIX | (POPMBI yCTHOTO HAayYHOIO BBICKA3bIBAHHSL

JUCKYCCHSIX, BBICTYIUIeHUS ¢ cooOmeHusimu 1 |[IK-3.2 YMeeT BecTH KOPPEKTHYIO AMCKYCCHIO B OOJacTH
JOKJIaJIaMH, YCTHOTO, TUCEMEHHOTO U WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTUU U
BHUPTYaJILHOTO (pa3MeleHHIE B WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
WH(POPMAIIMOHHBIX CETSIX) XapakTepa, HAa IMOCTaBJICHHBIC BOMIPOCHI 110 TEME HAYYHOU pabOThI




MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
UCCJICI0BAaHUM, IIPOBEIECHUS KOPPEKTYPHI,
penaktupoBanus, peepupoBanus padoT

[IK-3.3 NmMeer mpakTHUYECKHUOMBIT y4acTHUs B HAayYHBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTUH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETB:

- OCHOBHBIC OIIPCACIICHUS, IOHATUA U HpO6J'IeMBI TCOpHUH AJITOPUTMOB.

- IPUMCHATH MaTeMaTH4eCKHUI afrapar TCOpun aJIrOpuTMOB JIA pCHICHUSA HpO(I)CCCI/IOHaJ'H)HLIX 3aaad.

BJIAJIETh:

- anraparoM TCOpUH aJITOPUTMOB U OCHOBHBIMU IIOAXOAAMHU K OIICHKC CJIIOXXHOCTH

aJITOPUTMOB.

BBITIOJTHCHUA

4. Conep:xanne TMCUMIIMHBI (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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Teopema Pazboposa 2 3
CnocoObl  J10Ka3aTenbCcTBA  HIDKHUX
2 OLICHOK Ha pa3Mephl CXEM OIpPaHUYEHHON 2 3
[TyOHUHBI
3 Teopema Paz6oposa-CMmoaeHCKOTO 2 3
4 EcrectBennbie JI0Ka3aTebCTBa ) 3
(NaturalProofs). MoTuBarius
5 PCP-teopema 4 3
6 DKCTPaKTOPbI 2 3
7 JepanmomMu3aius BEIUYMCICHHMN 4 3
8 [IceBnocnyyaitHblii TeHepaTop 6 3
9 Teopema Bunbsimca 4 3
10 |HdepeBbs MpUHATHUS PELLICHUI 2 3
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2.

Coneprxanue TUCIUIUIAHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 2 (Becennuit)

1. Teopema Pazboposa

Teopema  PazbopoBa o
JIETEPMHUHAPOBAHHON CIIO)KHOCTSIMH

KBaJApaTU4YHOM

paspblBE  MEXAy  HENETePMHHUPOBAaHHONM U

2. Cnoco0Onl A0Ka3aTcC/IbCTBA HUKHUX OLICHOK Ha pa3MCphbl CXEM OI‘paHI/I‘ICHHOﬁ FJ'IY6I/IHBI




OOmue unen. BBomnele ompeneneHus. JleMma 0 NepekIOYeHUH, JOKA3aTelIbCTBO 4YEpe3 JIEMMY
Pasboposa. JlokazarensctBo iemmbl Paz6oposa. [lonyuenue onieHok

3. Teopema Pa36opoBa-CMOIEHCKOTO

Teopema Pa3bopoBa-CmoneHckoro. HibkHUE OICHKH B TEOPUH CIIOKHOCTH JIOKA3aTEIbCTB: METOJ
Y3KOT0 MecTa, nHTepnosiuus. HikHre oneHky U1 AepeBbeB NPUHATHA petneHus. HinkHue oneHku
B KOMMYHUKAIIMOHHOW CIOXHOCTU. TpyAHOCTH AOKa3aTeIbCTBa HMXKHHX OLECHOK: €CTECTBEHHBIE
JIOKa3aTeabCTBA.

4. EcrectBenHble noka3arenbcera (NaturalProofs). MoTusarus

EcrectBeHHbIE JI0Ka3aTeIbCTBA (NaturalProofs). MotuBanus. IIpumepsr. Teopema
PazbopoBa-Pynuua. [IpeBpamienne jgokasarenbcTBa Teopembl  Pa3zbopoBa-CMmoieHCKOTO B
€CTECTBEHHOE.

5. PCP-teopema

PCP-teopema. YBenuuenue 3azopa: csegenuss CSP-3agau k xopomum CSP-3agauam, yBenudenue
3a3opa st xopomnx CSP-3amau. [lonmkenue andasuTa.

6. DKCTPaKTOPHI

OkctpakTopsl. CylIecTBOBaHHE 3KCTPAKTOPOB, AKCTPAKTOPHI M3 OMyXKIaHHUA 10 SKCIAHIEPY.
DKCTPaKTOPHI U3 YHUBEPCAIILHOTO CEMENCTBA Xell-(pyHKLUH.

7. depanaoMu3zanusi BBIYUCICHAN

JepangoMu3anys BEIYMCICHUHN ¢ OTPAaHUYCHUSIMH T10 TTAMSATH.

HepanmoMu3anus HE NOpOIIEe HIKHUX  OLEHOK Juia  cxeM, jaepangomuzanusi  PIT,
JepanjaoMu3anuspromise-MA

8. IlceBnocmyyaiiHblil reHEpaTop

[IceBnocityuaiineiil reneparop Hucana-Burnepcona.

Oxcrpakrop TpeBrcaHa (U3 IICEBAOCTYyYafHOTO TeHEpaTopa).

[loBsllIeHNE TPYIHOCTH C IOMOLIBIO KOJOB.

9. Teopema Bunbsmca

Teopema BunbsiMca 1 ee 10Ka3aTesIbCTBO

10. JlepeBbst IpUHATHUS peLICHUIN

HepeBbs npunsaTHsa perneHuil. Ilpumepsl BeramcieHust ciaokHocTH. CepTudukarHas CIOXKHOCTb.
BeposiTHOCTHBIE nepeBbs NpUHATHA pelleHud. HikHue oneHKH JUisi BEpOATHOCTHBIX AEPEBHEB C
noMombio  MINMAX-teopembl  JUIsl  Marpu4HbIX wWrp. YyBCTBUTENLHOCTH W OJlOYHAsS
YYBCTBUTEJIBHOCTD.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

* TIPOEKTOP C BO3MOKHOCTBIO noaximtoderus yepe3 HDMI w/unu VGA);
* nocka ¢ Menom uinu whiteboard ¢ dutomactepamuy;
* KOMIBIOTEPHBIH Ki1acc, ocHameHHbie [I[9BM.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. DddhekTuBHBIEC aNTOPUTMBI U CIIOXKHOCTB BerunciaeHui [ Tekct] : yue0. mocobue st By3os / H. H.
Kystopun, C. A. ®omun ; M-Bo oOpazoBanus u Hayku Poc. deaeparyn, Mock. ¢pu3.-TexH. HH-T (TOC.
yH-T) .— M. : U31-B0 MOTH, 2007 .— 312 c.
®onn muTeparypbl Kadenpbl
2. Teopust cnoxxHOcTH BerurcneHuid. 5 [Tekcr] : ¢6. padot / mox pen. J1. FO. I'puropeesa ; Akan. Hayk
CCCP, Mar. us-t B. A. Crexnosa, Jlenunrp. ota. — JI. : Hayka, 1991 .— 175 ¢. — (3anucku Hayd.
cemunapoB JIOMU ; T. 192). - bubnuorp. B koH1e ct. - 1000 3x3.)

JlononHuTenbHAs TUTEpaTypa
1. KonMoropoBckast CI0)KHOCTb U aJITOpUTMUYEcKas cirydaiiHocTh [Tekcr] : yueO. mocoOue 1ist By30B /
B. B. Brtorus ; M-Bo o0pazoBanus u Hayku PO, Mock. ¢pu3.-texs. uH-T (roc. yH-T), MH-T mpoOiiem
nHpopmauuu uM. A. A. Xapkesuua .— M. : MOTHU, 2012 .— 140 c.
®onp nuteparypsl Kadeaps
2. S. Arora, B. Barak, Computational Complexity: A Modern Approach. Cambridge University Press,
20009.

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

A note on circuit lower bounds from derandomization // https://eccc.weizmann.ac.il/report/2010/105/
A note on exponential circuit lower bounds from derandomizing Arthur-Merlin games //
https://eccc.weizmann.ac.il/report/2010/174/

Non-Uniform ACC Circuit Lower Bounds // http://www.cs.cmu.edu/~ryanw/acc-1bs.pdf

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

1. Scott Aaronson, Charles Fu, Greg Kuperberg, Christopher Granade, Complexity Zoo.
https://complexityzoo.uwaterloo.ca/Complexity Zoo

2. Dick Lipton, Godel's Lost Letter and P=NP, http://rjlipton.wordpress.com/

3. Scott Aaronson, Shtetl-Optimized, http://www.scottaaronson.com/blog/

4. Computational Complexity Blog, http://blog.computationalcomplexity.org/

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aloUMid TUCLUIUINHY, JOJDKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIUM MOHSITHHHBIM

armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TECOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYeneninoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATENIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpems s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

* YTECHHUE U KOHCIIEKTHPOBAaHHE PEKOMEHIOBAHHOMU JINTEPATYPHI;

*  mpopaboTKy y4yeOHOro marepuasia (IO KOHCIIEKTaM JICKIMi, y4eOHOW W HAy4HOU JuTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3Y4eHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

* TOATOTOBKY K K3aMEHY.

PykoBOJACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJdeHTa ocymiecTBisieTcss B (opme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

BaxHo 100UTHCA NMOHMMAHMS HM3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTIEIBHBIX TEM, BOIPOCOB, CIEAYeT OOpaIarbcsi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: J.B. Mycaros, kan. ¢u3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIIEeOBaHUN B 007acTH TPUKIAAHOW MaTeMAaTUKH W
nH(POPMATUKN

OIIK-1 Cnocob6en pemars aktyanbhbie 3aqaqn  |OIIK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBATh
(byHIaMEeHTaIBHON M MPUKIIAJHOM MAaTeMaTHKH |OMBIT M pPE3yJIbTaThl HAayYHBIX HCCICIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEeSITeIbHOCTU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
I1K-3 BnajeeT HaBbIKAMH y4acTus B Hay4HbIX | (POPMBI yCTHOTO HAayYHOIO BbICKA3bIBAHHSL

JIMCKYCCHSIX, BRICTYIUICHHS ¢ cooOmenusmu 1 |[1K-3.2 YMeer BecTH KOPpPEKTHYIO NHUCKYCCHIO B OO0JIaCTH

JIOKJIalaMH, YCTHOT'O, IUCbMEHHOIO U MH(POPMAMOHHO-KOMMYHUKAIIUOHHBIX ~ TEXHOJIOIMU U
BHUPTYaJILHOTO (pa3MelcHHE B WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
MH(OPMALIMOHHBIX CETAX) Xapakrepa, Ha [TOCTaBJIEHHbIE BONIPOCHI II0 TEME HAy4YHOU paboThI
IPE/ICTABICHUS] MATCPUAIIOB COOCTBEHHBIX [IK-3.3 MMeeT npakTUUECKWUOIBIT y4yacTHs B Hay4HBIX
HCCIICJOBAHHH, TIPOBECHHS KOPPEKTYPBI, CTYOCHUECKUX KOH(EPEeHUMSIX, OYHBIX, BHUPTyaJbHBIX,
peakTHPOBaHHUsL, pedepUpOBaHIs pabOT 3a04YHBIX OOCYKICHHUSX HaydyHbIX IpobneM B oOmactu

WH(POPMALIMOHHBIX TEXHOJIOTHH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI «JlOTIOTHUTEBHBIE TIIaBBl TEOPUH CIIOKHOCTHY 00yUYaONIUIACS JOIDKEH:

3HATh:
- OCHOBHBI€ ONpENEJICHNUS, TOHATHS U MPOOIEeMbl TCOPUH aJTOPUTMOB.
yMeTh:
- IPUMEHATh MaTEMAaTHUYECKHUNA anapar TeOPUU AITOPUTMOB IS PELICHHS TPO(eCCHOHATBHBIX 3aad.
BJIaJeTh:
- anmaparoM TEOPHH aJITOPUTMOB M OCHOBHBIMM IOAXOJAMH K OLEHKE CIIO)KHOCTH  BBIITOJIHEHUS
aJITOPUTMOB.

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

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

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

1. Teopema Pa3zbopoBa 0 KBaapaTUYHOM pa3pbiBe MEXKAY HEJACTEPMUHUPOBAHHOH U
JNeTEPMUHUPOBAHHOMN CIIOXKHOCTSIMH;

2. JlBa cmocoba 10Ka3aTenbCTBA HIDKHUX OIICHOK HAa pa3Mepbl CXeM OIpaHMYEHHOW IITyOWHBI:
COKpalleHue MIyOMHBI ¢ TnoMomlplo JieMMbl o mnepekimoueHun (Hastad's Switching Lemma) u
anIpoKCUMAIHs CXeM ITOJMHOMaMH MaJICHbKOM CTEIICHH;

3. Teopema Paz6opoBa-Cmosenckoro. HiwkHue OLEHKH B TEOPHUHU CIOKHOCTHU JI0Ka3aTeNbCTB: METOJ
Y3KOTO MecTa, HHTepnosiurs. HukHue oneHku 11l AepeBbeB NpUHATHS peuieHus. HukHue olieHKu B
KOMMYHHMKAIIMOHHON cinokHOCTH. TpymnHOCTH [10Ka3aTenbCcTBa HIDKHMX OICHOK: E€CTECTBCHHBIE
JI0Ka3aTeJIbCTBA;

4. EcrecrBenHsle noka3arensctsa (Natural Proofs);




5. PCP-teopema u npubnmxEénnoe pemenne NP-TpyaHbIX 3a71a4;

6. MuHuManbHass SHTPONHMSA, HKCTPAKTOPHI, CYyLIECTBOBaHME 3SKCTpakTopoB. [IpencraBneHue
UCTOYHMKA B BUJE BBITYKJIOW KoMOmHanmu miaockux. IlocTpoeHne sKcTpakTropa M3 yCpeaHSIOLIETo
caMILIepa. DKCTPAKTOP U3 CIIyHalHOTO Oy KIaHUS 110 SKCIaHACPY;

7. Jepangomu3zanusi BBIYMCICHUN C OrPAaHHYEHUSIMH 10 IAMSITH;

8. Jlepanmomu3auusi He IPOILE HIDKHUX OLEHOK Ui cxeM, aepannomusauusi PIT, nepangomusanus
promise-MA;

9. IlceBnocmyuaiinblii reneparop Hucana-Buraepcona;

10. Okcrpakrop TpeBucana. XOR-nemma So;

11. IloBbIIIeHNE TPYAHOCTH C MOMOIIIBIO KOJOB;

12. Teopema Bunbsmca;

13. Mcnonbp30BaHue A€BEPEB IPUHATHUS PEILIEHUN B TEOPUU CIOKHOCTH.

[Mpumeps! OUIETOB:
buner Nel

1. Teopema Pa3bopoBa 0 KBagpaTUYHOM pa3pblBE MEXJy HEJCTCPMHUHUPOBAHHOW U
JNETEPMUHUPOBAHHOM CIIOKHOCTIMU;

2. TloBbIlIEHHE TPYAHOCTH € MTOMOLIBIO KOJOB.

buer Ne2
1. MuHuManbsHast S3HTPOIHSL, SKCTPAKTOPHI, CYLIECTBOBAHUE IKCTPAKTOPOB.
2. IlceBnocnyyaiinslii reHeparop Hucana-Burnepcona.

Kputepun onennBanus
- omerka «ommmuHo  (10)»  BeICTaBhsieTCS  CTYAEHTY,  IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI
- omeHka  «ormimuHO  (9)»  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3aJad, CBOOOIHOE M HpPaBWIIbHOE 00OCHOBaHME NPHHATHIX
peleHui
- OLeHKa  «oTau4yHO  (8)»  BBICTaBIsETCA  CTYAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI
- OLIEHKa «xopoiuo (7)» BBICTABISIETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepuai, TPaMOTHO U MO
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WIH B PELICHUH 3a]ad HEKOTOPbIE HETOYHOCTH;
- OlIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHUKE, HO JIOMYCKaeT B OTBETE WJIHU B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
- OLIEHKa «XopoiIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U MO CyLIECTBY H3jaraer
€ro, yMeeT IPUMEHATh IOJyUYeHHbIC 3HAHUS Ha IIPAKTUKE, HO JOIYCKAET B OTBETE€ WIU B PEIICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIQJICET OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYallUH;
- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAETCA CTYAEHTY, IOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJMyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMN
CUTYalluu;



- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HAeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AMCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX NPAaKTUYECKHUX 33134

- OLICHKA «HEYHIOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

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

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



