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: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
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.

3agaum QM CHUILINHBI
- 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:

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTHKEHMSI KOMIIETEHIIUN
OIIK-3 CriocoOeH BbIOUpaTh U (MITH) OIIK-3.4 Bnaneer aHaIUTUYECKUMH U BBIYUCIUTEIbHBIMU
pa3palarbiBaTh MOAXOAbI K PELICHUIO THIOBBIX |METOJAMHU PEIIECHHS, IIOHUMAET U YYUTHIBAECT HA NPAKTHKE
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U TPaHULBI IPUMEHUMOCTH IIOJIy9aeMbIX PELICHUH
BBIYHCIIUTEILHON TEXHUKH, YIUThIBAs OIIK-3.5 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
0COOEHHOCTH U OTPaHUYEHUS PA3IUYHBIX o0paboTkn  uWHGOpMAMM ¥ ABTOMAaTU3MPOBAHHOTO
METOAOB PCHICHUA MPOEKTUPOBAHUS K HYKAAM OTEUECTBEHHBIX MTPEITPUATHIA

[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIICOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbIH

[IK-2.2 YMeeT nMpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOM eI TENbHOCTH

MaTeMaTHYEeCKHIA armapar U ajJropuTMbl,
COBPEMCHHBIE
MH()OPMAIMOHHO-KOMMYHHKAI[HOHHBIC

TAYHONTINTIATA

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
Hay4YHO-MCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTUI




Lvoaaavy

A1vx xaxx

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a1a4y
uupoBoil 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelecHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPpPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMALMOHHBIX TEXHOJOTFM 3a7aBaTh BONPOCHI U
OTBEYaTb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSIX Hay4YHbIX MpoOieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

I1K-1 I'oTOB K BKIIIOUEHUIO B

npode

CCHOHAJILHOE COOOIIECTBO; CII0COOEH

MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHbIE HCCIICIOBAHUS HA OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOhEKTa HAyYHOH U
npo¢ecCHOHANBHON eI TeNbHOCTH

[MK-1.1 3HaeT TPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpaduil Mo TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETB:

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

- MPUMEHSATh MAaTEeMaTUYECCKUH ammmapaT TeOPUH aIrOPUTMOB JIJIS PelieHus TpodheCCUOHANBHBIX 3a/1a4.
BJIAJIETh:

- anraparoM TCOpUH aJITOPUTMOB U OCHOBHBIMU IMOAXOAAMHU K OIICHKC CJIIOXXHOCTH

aJITOPUTMOB.

BBITIOJTHCHUA

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Teopema Pazboposa 2 3
CnocoObl  J10Ka3aTenbCTBA  HIDKHHUX
2 OLICHOK Ha pa3Mephl CXEM OIpPaHUYEHHON 2 3
[TyOHUHBI
3 Teopema Paz6oposa-CMoaeHCKOTO 2 3
EcrectBenHbie JI0Ka3aTebCTBa
4 2 3
(NaturalProofs). MoTuBarius




5 PCP-teopema 4 3
6 DKCTPaKTOPbI 2 3
7 JepanmomMu3aius BEIUYMCICHHMN 4 3
8 [IceBnocnyyuaitHblii TeHepaTop 6 3
9 Teopema Bunbsimca 4 3
10 |HdepeBbs MpUHATHUS PELLICHUI 2 3
Wroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.

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

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. Teopema Pazboposa

Teopema  Pa3bopoBa 0  KBaJpaTWYHOM  pa3pbiBe  MEXKAY  HEIETCPMHUHHPOBAHHOW U
JNETEPMUHUPOBAHHOM CIIOKHOCTIMHU

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

Obume unen. Beoanbie omnpexaenenusa. JleMmMa O MEPEKIIOUEHUH, JOKA3aTEIbCTBO YEpe3 JIEMMY
Pasboposa. JlokazarenscTBo ieMMbl Pazboposa. [Tomydenue orieHOK

3. Teopema PazbopoBa-CMonEeHCKOTO

Teopema Pa3bopoBa-Cmonenckoro. HikHHE OLEHKH B TEOPHH CIOXKHOCTH JOKAa3aTeNILCTB: METO[
Y3KOro MecTa, MHTeprosius. HivkHie OlleHKH /sl 1epeBheB NPUHATHS peineHus. HikHue oneHKH
B KOMMYHHKAIIHOHHOM CIIOHOCTH. TpyIHOCTH [OOKa3aTelbCTBAa HI)KHUX OICHOK: €CTECTBEHHBIC
JI0Ka3aTeNIbCTBA.

4. EcrectBennbie nokazarenscTa (NaturalProofs). MotuBauus

EcrectBeHHbIE JI0Ka3aTesIbCTBa (NaturalProofs). MotuBanus. IIpumepsl. Teopema
PazbopoBa-Pynuua. IlpeBpamenue pokasarenbctBa Teopembl  Pa3zbopoBa-CMmoieHCKOTO B
€CTECTBEHHOE.

5. PCP-teopema

PCP-teopema. YBenuuenue 3a3zopa: cBeaenuss CSP-zamau k xopomuMm CSP-3amauam, yBeianmdeHue
3a3opa s xopommx CSP-3amad. [lormkenue andasura.

6. DKCTPaKTOPHI

Okcrpaktopel. CylIecTBOBaHHE JKCTPAKTOPOB, SKCTPAKTOPHI M3 ONyXKOaHWA IO HSKCIAHAEPY.
DKCTPAKTOPHI U3 YHUBEPCAILHOTO CEMENCTBA XelI-(pyHKIIH.

7. depannoMu3zanys BBIYACIECHAN
JlepannomMu3anys BbIYMCIEHUH ¢ OTpaHUYEHUSIMU 110 TaMSATH.
Hdepannomusannss He  OpOLIE  HWXKHUX  OLEHOK Uil cxeMm, Jepangommsauus  PIT,

nepaHgoMu3anusapromise-MA

8. IlceBnocmy4aliHblil reHepaTop




IIceBnocityuaiineiil reneparop Hucana-Burnepcona.
Oxcrpakrop TpeBrcana (U3 ICEBAOCTYyYafHOTO TeHEpaTopa).
[loBsllIeHNE TPYAHOCTH C IIOMOLIBIO KOJOB.

9. Teopema Buibsmca
Teopema BunbsiMca 1 ee 10Ka3aTesIbCTBO
10. JlepeBbst IpUHATHUS peLICHUIN

JepeBbs npuHsaTHA perneHui. Ilpumeps! BeramcieHust ciaokHocTH. CepTudukarHas CIOXKHOCTb.
BeposTHOCTHBIE nepeBbs NpUHATHA pelieHnd. HukHue OneHKM Uisi BEPOSTHOCTHBIX JEPEBBEB C
nomombio  MINMAX-teopembl  JIsl  Marpu4HbIX wWrp. YyBCTBUTENLHOCTH W OJlOYHAsS
YYBCTBUTEIBHOCTD.

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

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

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.-rexH. uH-T (Toc.
yH-T) .— M. : U3a1-B0 MOTU, 2007 .— 312 c.
®onp nuteparypsl Kadeaps
2. Teopus crnoxkHoctu Berurcnenuid. 5 [Tekcr] : ¢O. pabot / mox pen. J. FO. I'puropsesa ; Akan. Hayk
CCCP, Mar. un-t B. A. Crexnona, Jleaunrp. otn. — JI. : Hayka, 1991 .— 175 ¢. — (3anucku Hayd.
cemunapoB JIOMU ; T. 192). - bubnuorp. B konue ct. - 1000 3x3.)

JlononHuTeNbHAS TUTEPATypa
1. KonMoropoBcKast CII0)KHOCTh U aJITOpUTMUYEcKas ciry4aiiHocTb [Tekct] : yue0. mocobue Juist By30B /
B. B. Briorus ; M-Bo o0pazoBanus u Hayku PO, Mock. ¢pu3.-rexs. uH-T (roc. yH-T), MH-T npobnem
nHpopmanuu uM. A. A. Xapkesuua .— M. : MOTHU, 2012 .— 140 c.
®onn muTeparypbl Kadenpbl
2. S. Arora, B. Barak, Computational Complexity: A Modern Approach. Cambridge University Press,
20009.

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

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-lbs.pdf

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

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 NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, M3y4aloUMi TUCHUIUINHY, JOJDKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TECOPETUICCKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATENIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

* YTECHHUE U KOHCIIEKTHPOBAaHHUE PEKOMEHIOBAHHOMU JINTEPATYPHI;

*  mpopaboTKy y4yeOHOro marepuasia (IO KOHCIIEKTaM JICKIMi, y4eOHOW W HAy4HOU JuTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS CAaMOCTOSTEIBHOTO  M3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

* TOATOTOBKY K K3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHJIMBUTyaJIbHBIX KOHCYIIBTALUH.

BaxxHo 100UTHCA MOHMMAHUS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPYIHCHUU W3Y4YCHHUS OTICIBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.



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 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-3 CniocobeH BbIOUpaTh u (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337134 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YUUTHIBas
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PEIICHHS

OIIK-3.4 Brnameer aHaIUTUYECKUMU U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN

OIIK-3.5 CnocobeH aganTupoBaTh 3apyOe:KHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€YECTBCHHBIX MPEATPHATHI

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJIEN0BATEIbCKON U IPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTHYeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT NMpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIpaKTU4YECKUN OIIBIT

HAYYHO-HCCIICZIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaIOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy NP aHajiu3e OOheKTa HAYyYHOU M
npo¢ecCHOHANBHON eI TeNbHOCTH

[MK-1.1 3HaeT TPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB U
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 VYmeer pemarp Hay4dHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO 00ecHeyeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHONW METOIMKON

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «I[OHOJ'IHI/ITCJ'IBHBIG TJIaBbl TCOPUHU CIIOKHOCTU» 06yqa}0mnﬁc51 JOJIKCH:

3HAThb:

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

yMeTh:




- IPUMEHATh MAaTEMaTUYECKUIl anmapar TEeOpUH alrOPUTMOB IS peIlIeHNs TPo(eCcCHOHATBHBIX 3a/1au.
BJIaJeTh:

- amraparoM TCOpPpUH AJTOPUTMOB M OCHOBHBIMHU IMOAXOAAMH K OIICHKE CJIOXHOCTU  BBIIIOJIHCHUA
AJITOpUTMOB.

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

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBHIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MIPOILUIOHN JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

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

1. Teopema Pa3zbopoBa 0 KBagpaTHYHOM pa3pblBEé MEXAY HEACTEPMUHUPOBAHHOM U
JE€TEPMUHUPOBAHHOM CIIOAKHOCTSIMU;

2. JlBa cmocoba 0Ka3aTenbCTBA HW)KHUX OICHOK Ha pa3Mepbl CXeM OIpaHHMYCHHOW IITyOWHBI:
COKpalieHue TIyOMHBI ¢ TIOMOIIBI0 JieMMbl o mepekioueHnn (Hastad's Switching Lemma) u
aNpoKCUMAIINS CXEM TTOJIMHOMaMH MaJICHBKOH CTETICHH;

3. Teopema PazbopoBa-CmomneHckoro. HuxHIE OIIEHKH B TEOPUH CIIOKHOCTHU J0Ka3aTeIbCTB: METOJ
Y3KOT0 MecTa, UHTepnoisus. HikHre oleHKy A NepeBbeB MPUHATHUS perieHns. HinkHre oneHkd B
KOMMYHUKAIIMOHHOM CJIOXHOCTU. TpyIHOCTH JOKAa3aTelbCTBA HUMKHUX OLIEHOK: €CTECTBEHHBIC
JIOKa3aTeJIbCTBA;

4. EcrectBennbie nqokasarenbcrsa (Natural Proofs);

5. PCP-teopema u nmpubnmxénnoe pemenne NP-TpynHbIX 3a71a4;

6. MuHuManbHass SHTPONHMSA, HKCTPAKTOPHI, CYyIIECTBOBaHME 3SKCTpakTopoB. [IpencraBneHue
UCTOYHMKA B BHUJE 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, nepangomusanms
promise-MA;

9. IlceBnocmyuaiinblii reneparop Hucana-Buraepcona;

10. Okcrpakrop TpeBucana. XOR-nemma So;

11. IloBbIIIeHNE TPYAHOCTH C MOMOIIBIO KOJOB;

12. Teopema Bunbsmca;

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

[Mpumeps! OUIETOB:
buner Nel

1. Teopema Pa3bopoBa 0 KBagpaTHYHOM 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 oniennBanus

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

- omeHka  «omimuHO  (9)»  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHBIE, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha IMPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M HMpPaBWIIbHOE 00OCHOBaHME NPHHATHIX
peleHui



- 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 BpCEMs IMPOBCACHUSA SK3aMCHaA OGy‘IaIOH_H/IGCH MOTYT ITOJIb30BATbC nporpaMMoﬁ JAUCIUITIIMHBI.



