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Mporpamma aucumnavHbl "AunckpeTtHble 1 BepoaTHOCTHbIe Mogenn"; 010300.68 dyHoameHTanbHas MHpopmaTmka 1 MHPOPMaLMOHHbIE
TEXHONOIrNW; OOLEHT, K.H. [anHyTanHoBa A.D.

Mporpammy avcumnnuHbl paspabotan(a)(n) AoueHT, K.H. MaliHyTamHoBa A.®. kadoeapa
TEOPETNYECKON KNOEPHETUKN OTAENEHNE PYHAAMEHTANbHOW MHGOPMATUKN 1 MHADOPMALIMOHHbIX
TexHonorui , Aida.Gainutdinova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LaHHbI Kypc NpeaHasHayeH ans ctyneHtoB doakynbteta BMK yetBepToro roga obyyenus. Lienoto
NaHHOro Kypca SIBNseTCs U3y4yeHne pasnnyHbix 4eTePMUHMPOBAHHbBIX U BEPOSATHOCTHbIX
BbIYUCNUTENbHBIX MOLENEN.

LMCKpeTHblE BbIYUCNNTENBHBIE MOAENM MOTYT ObITb KNaccuULMPOBaHbl N0 06 bEMY NCMONb3YyEMOW
namsTn Kak Mmomenv 6e3 NnamsiT (Cxembl), MOAENN C KOHEYHOW NamMaTbio (aBTOMaTbl), MOOENN C
noTeHumanbHO 6ECKOHEYHOM NaMsATbio (MaWwWHbl TblopKHra); No cnocoby oyHKLIMOHMPOBaHNS Kak
NEeTEPMUHUPOBAHHbIE, HEAETEPMUHMPOBAHHbIE, BEPOSATHOCTHBLIE MOLENN.

BbluncnutensHble MoOenm Takxe MOryT paccMatpmBaTbCs Kak goopManmaaumns NoOHATUS anropuTm.
3BECTHO, YTO BbIMUCNNTENBbHBIE 3a4a4M MOTyT ObiTb Pa3buTbl HA KNacchbl B COOTBETCTBUAN CO
CNOXHOCTbIO UX peweHns. Knaccobl 3aay, KOTopble MOryT ObiTh peLleHbl HA paccMaTprBaeMon
BbIYUCUTENBbHOM MOAENMN C ONpPeaeNeHHbIMA OrpaHNYEHNAMY HA NaMATb U BPEMS COCTaBNAOT
COOTBETCTBYHOWMIA Knacc cnoxHoctn. KpaHe BaXHO NOHMMaTb, KaknM 06pa3oM COOTHOCSTCS
Mexay coboi OCHOBHbIE CNIOXHOCTHbIE KNACChl, @ TAKXe, Kakne BONpPOChl B AaHHOW 0bnactu Ha
CeroOHsWHNIA OeHb noka HepeleHbl. Tak, N3BECTHO, YTO OANH N3 TakMX OTKPbITbIX BOMPOCOB O
COOTHoLwWweHMM knaccoB P n NP BxoaMT B CNNCOK BaXXHEWLWNX HEPELEHHbIX NPoBneM Teics4yeneTums.
PelweHne naHHom npobnembl 6yaeT MMEeTb BaXHOE 3HAYEHNE 0715 pa3nnyHbIX 0bnacTel Hayku un
NpakTUKK.

B naHHOM Kypce paccMaTpmBardTCAa TakKne BblHUCNUTENbHbIE MOOENN, KaK OEeTEPMNHNPOBAHHDbIE,
HeOoeTepMnMHMNpPoOBaHHbIE N BEPOATHOCTHbIE MALUNHDbI Tb}OpI/IHFa, aBToMarTtbl N CXeMbl U3
C*)yHKLl,VIOHaJ'IbeIX aneMeHToB. Ha ocHOBe mogenei mawmH Tb}OpVIHFa BBOOATCSA KNnacCbl CNOXKHOCTWN,
onpegendowne A3blkn, pacno3HaBaemble C pa3/IM4HbIMA OrpaHN4YeHnNAMMN Ha BpPEMSA N NaMAThb.
PaCCManVIBaI'OTCﬂ COOTHOWEHNA MeXx oy KnaccaMm CJIIOKHOCTU U METOObl X OOKa3aTeNnbCTBa.
rlpVIBO,EI,ﬂTCﬂ NPUMeEpPDbI A3bIKOB, NMpUHaaieXalnx paccMaTtpmBaemblM CJTIOKHOCTHbBIM KJlaCcCaM.

Lns BEPOATHOCTHBIX BbIMUCIMTENBHBIX MOAENE PAaCCMaTPMBAIOTCS KNacChl CIOXHOCTH,
onpenensiemble pasnuyHbiMM KPUTEPUAMU PACNO3HABAHNS A3bIKOB U COOTHOLIEHUS MEXOY HUMM U
LeTePMUHMPOBAHHbLIMU KNaccaMu.

Takxe B Kypce paccmatpusaetcs noHstne C-tpygHoro n C-nonHoro a3bika, npumepbl NP-NonHbIX
A3bIKOB 1 MeToabl gokasatenoctea NP-nonHoTbl. PaccmaTtpusatoTcs 0OHOPOOHbIE U HEOAHOPOOHbIE
Knaccbl CNOXHOCTN, 06Cy>XAaeTcs pasHuLa Mexay 0a4HOPOAHBIMUA U HEOAHOPOAHbLIMU
BbIYUCUTENbHBIMW MOOENAMM.

Mporpamma kypca npegycmaTtpusaeT nekuum (36 4yacos). B camoctosTenbHyto paboTy CTyaeHTOB
BXOOUT OCBOEHME TEOPETUHECKOrO MaTepumana, n3y4eHme OCHOBHOWM NuTepaTypbl, 3HAKOMCTBO C
DONOMHNTENbHOW NUTEpPaTypPON, BbINOMHEHNE AOMAWHNX 3a0aHWUA N NOArOTOBKA K 3a4eTy.

2. MecTO AMCUMNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

HaHHas yuebHas aucuunnmnHa BkntodeHa B pasaen " M2.5.2 MNpodeccunoHanbHblit" OCHOBHOW
obpasosatenbHoi nporpammbl 010300.68 PyHoameHTanbHas nHopMaTka n MHPOPMALMOHHbIE
TEXHONOrMM 1 0THOCUTCA K 6a3oBoin (obwenpodgeccrmoHansHom) yactu. OcsavnBaetcs Ha 1 kypce, 1
ceMmecTp.

"[INCKpPEeTHbIE 1 BEPOATHOCTHbIE MOOENMN" BXOOAUT B COCTaB NPOdoecCoHanbHbIX gucunnnunid, M2.6.2.
YuTaetcsa Ha 1 kypce, B 1 cemecTpe.

Ina ocBoeHUs Matepmana oaHHoro Kypca CTyaeHT OOMXEH npocnywarb Kypcbl "duckpeTHas
matematuka", "ABTOMaThl 1 rpamMmaTikin”, "Teopus MHCpopMaLunn N KOAMPoBaHUS", ObiTb 3HAKOM C
Teopuer CNOXHOCTU BblYNUCTIEHWUIA.
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3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacium BK
Lincpp komnereHuyu npuoﬁpef:emog’ggmn?nenuuu
AK-10 cnocobHOCTb pa3pabartbiBaTb apXUTEKTYPHbIE 1
(MPOCPECCOHANBHBIE byHKLMOHANbHbIE creundmrkaumm co3naBaemMblix CUICTEM U
KOMMETEHLAN) CpencTB, a Takxe paspabarbiBaTb abCTPaKTHbIE METOLbI NX
TECTUPOBAHNSA
CMOCOBHOCTb CaMOCTOATENbHO NpMobpeTaTb C MOMOLLBIO
AK-6 MHPOPMALIMOHHBIX TEXHONOrNIA 1 NCMONb30BATH B
(MPOCPECCHOHANBHBIE NPaKT4ECKON AESTENbHOCTI HOBbIE 3HAHWS 11 YMEHs1, B TOM
KOMMETEHLIAN) 4ncne B HOBbIX o6naCTv$|x 3HaHWi, HEMNOCPEACTBEHHO He
CBS3aHHbIX CO CPeport AeATEeNbHOCTU, pacwmpsaTe 1 yrnybnatb
CBO€E Hay4YHOEe MUPOBO33pPEHUNE
NnK-7 CNocobHOCTb yrnybneHHOro aHannsa npobnem, NoCTaHOBKN 1
(npodpbeccunoHanbHbie 060CHOBaHUS 3a4a4 Hay4YHOW N NPOEKTHO-TEXHONOrNYECKOM
KOMMeTeHumN) L0EesTenbHOCTH
K-8 CNocobHOCTb paspabaTtbiBaTb KOHLENTYaNNbHbIE U
(MPOCPECCHOHANBHBIE TEOPeTNHECKMEe MOLIeNN PeLaeMbiX Hay HbIX npo@neM n 3apad
KOMMETEHLIN) MPOEKTHON N NPOM3BOACTBEHHO-TEXHONOMMYECKOM
NesTenbHOCTH
nK-9 6 6
(NPOECCHOHANbHBIE CnocobHOCTb pa3pabarbiBaTb M ONTUMU3NPOBATb
KOMMETEHLNN) 613HeC-NpPoLLEeCChl HAyYHO-NPUKNAAHbIX MPOEKTOB

B pesynbtate 0CBOEHUS OUCUUMNHBI CTYOEHT:
1. DONXEH 3HaThb:

Ha3Ha4vyeHue, onpeneneHns pPasnyHblX AUCKPETHbIX N BEPOATHOCTHBIX MOAENEN BblHUCNEHNIA
(MawwrH TbloprHra, aBTOMaToB, CXEM U3 (DYHKLUMOHANbHBIX 9NEMEHTOB); TO, Kakum 06pasom
npon3BoamTcs 0bpaboTka BXOLAHbIX CMIOB 1 pacno3HaBaHUe S13blIKOB B AaHHbIX MOAENSX; pa3nmyms
MeX .y Knaccamum pPekypCuBHbIX U PEKYPCUMBHO-NEPEYUCINMBIX S3bIKOB; ONpeaeneHnst OCHOBHbIX
CNOXHOCTHbIX KNaccoB AN AeTePMUHNPOBAHHbIX, HEAETEPMUHNUPOBAHHbIX N BEPOATHOCTHbIX MaLWH
TetopuHra (LSPACE, P, PSPACE, NP, EXPTIME, PP, BPP, RP, co-RP, ZPP); cmbicn noHaTuia
C-TpyZHbii 1 C-NONHbIN A3bIK; pasnuyne Mexay 04HOPOAHbIMU U HEOLHOPOAHLIMN
BbIYUCNUTENBbHBIMU MOOENAMN;

2. DONIXEH yMeTb:

OPVEHTUPOBATLCS B 06NACTW CNOXHOCTA BbIMUCNEHWIA, U B TOM, rOe NPUMEHSIIOTCS 3HAHUS U3 3TOM
obnacTtu.

3. DONXEH BnaneThb:

TeopeTn4eCkKnMmMm 3HaHNSAMNM O COOTHOLWEHUAX OeTePMUHNPOBAHHbBIX N BEPOATHOCTHbLIX KNacCoB
CNOXHOCTM 1N 0 MeTOAAX Aokal3aTenbcTBa OaHHbIX COOTHOWEHWI; 0 MeToaax gokasatenoctea NP-
MOJIHOTbI A3bIKOB.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
LoKasaTeNbCTBa NPUHAANEXHOCTU S3bIKOB ONpeaeneHHbIM Knaccam CNoXHOCTH.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb ANCLUMNANHBI COCTABNSET 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 9K3aMeH B 1 cemecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Henens WX TPYAO0EMKOCTb Tekywue opmbl
cemecTpa (B yacax) KOHTpons
MpakTuueckmellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Monayns

Nekuun

Tema 1. AndpasuT,

cnosa B angasuTe,
a3blk. MeTon

1 |RnaroHannsaumn.

" [BblymucnutenbHble
Monenun Kak
dbopmanunsauus
NMOHATUSA anropuTM.

Tema 2.
JNetepMnHmMpoBaHHas nomauiHee
2. [MawunHa TblopuHra, 1 2 1 1 0 3ajaHue
pacno3HasaHue CIos,
A3bIKOB.

Tema 3. Teaunc Yepua. nomatuiHee
3. [Knacchbl CnoxXHoCTH 1 3 1 1 0 3ajaHue
Time(f(n)), Space(f(n)).
Tema 4. OcHOBHbIE
DeTepPMUHMPOBAHHbIE
Knaccbl CNOXHOCTU
LSPACE, P, PSPACE,
EXPTIME.
JlokasaTenbcTBO
COOTHOLWEHMI Mexay
HuMK. [NprmMepsbl
SA3bIKOB,
npuHagnexatwmx
knaccam LSPACE, P,
PSPACE, EXPTIME .

Tema 5. OnpenenexHne JomallHee
5. |KoHe4yHoro aBTomara. 1 5 1 1 0 3agaHue
Knacc Reg.

Tema 6.
HenetepMuHupoBaHHble
MawuHbl TblOpUHra,
npencrasneHne Cros,
pacrnosHaBsaHue
A3bIKOB.

JomallHee
1 1 1 1 0 3agaHue

oomauiHee
1 4 1 1 0 3agaHune

gomauiHee
1 6 1 1 0 3ajaHune
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60Tb|
7.|Tema 7. Knacc 1 7 1 1 0 |sanatve
" lcnoxHocTu NP.
Tema 8. lNoHaTre nomalHee
8. [nonMHoMmanbHom 1 8 1 1 0 3afaHve
CBOAMMOCTM A3bIKOB.
Tema 9. lNoHsaTne nomauHee
9. |C-TpyaHoro n 1 9 1 1 0 3ajaHve
C-nonHoro sA3bika.
Tema 10. nomalHee
10.|[dokazatenbcTBo 1 10 1 1 0 3agaHue
NP-nonHoTb..
11 [Tema 11. Knaccnl 1 1| 1 1 0 |sananve
‘lcnoxxHocTen-0onoNHeHN.
Tema 12.
BeposTHocTHas mawuvHa
ToiopuHra. lNpuHatne
CNnoB, KpUTEPUN
1o [PacnosHaBaHns A3bIKOB 1 1o 1 1 0 ggz::‘”m”:e
'[BEPOATHOCTHBbIMU
MawmnHamm
TblOpUHra.BxoXxaeHunm
knacca NP B PP.
Tema 13.
Pacno3HaBaHune s3bikoB nomauHee
13.|c n3onnposaHHoOW 1 13 1 1 0 3apaHve
OLWWNOKOWA.
Tema 14. YBenuyenue
BEPOSATHOCTU nomatHee
14.|npaBunbHOro 1 14 1 1 0 3apaHve
pesynbTaTta ans
knaccos BPP, PP.
Tema 15.
15 BeposATHOCTHbIE Knacchl 1 15 1 1 0 QSE:FL:JVIH: ©
‘lcnoxHocTtn RP, co-RP.
Tema 16. nomatuiHee
16.|BeposTHOCTHbIN Knacc 1 16 1 1 0 3apaHue
cnoxHoctun ZPP.
Tema 17. OgHopoaHble noMawHee
17.|1 HEOLHOPOAHEIE 1 17 1 1 0 3apaHue
‘|BbIYNCINTENBHbIE
MOLENN.
Tema 18. Teopema o noMallHee
18.|BkntoyeHun knacca BPP 1 18 1 1 0 3agaHve
B knacc P/poly.
PerncrpaumnoHHblii Homep 9 DAEKTPOHHEH
Bl VHHBEPCHTET

CtpaHwnua 6 n3 16.
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn":‘)""mv;“b'/ Cemectp cemecTpa (B yacax) ‘ll(ompgmp
Ay Nekumu MpakTnyecknellaboparopHbie
3aHATUA paborbl

Tema . NIToroeas 9K3ameH

1 0 0 0
doopma KOHTpoOns
Ntoro 18 18 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. Ancpasur, cnoBa B andaeute, s3bik. Meton avaroHanusaumu. BolumcnurenbHble
mMoaenu Kak oopmanmsauusi NOHATUA anropuTM.

nekumoHHoe 3aHsitne (1 yaca(os)):

AJ'IC*)&BVIT, cnosa B andgpasuTe, A3blK. CsoncTtBa: MHOXECTBO BCEX C/IOB CHETHO; MHOXECTBO BCEX
A3blKOB HECYETHO. MeToa amnaroHannaaunn. BelymcnutenbHble MOgenn Kak doopmanunsaumnsa NoHATUA
anropuTm. BbluncnutenbHble 3a0a4m Kak S3blKy. npOCTpaHCTBeHHaSI N BpeMeHHas CNOXHOCTb.

npakTudeckoe 3aHsitne (1 yaca(os)):

AJ'IC*)aBI/IT, cnosa B angpasuTe, A3blK. CsonicTBa: MHOXECTBO BCEX C/IOB CHETHO; MHOXECTBO BCEX
A3blkOB HECYETHO. MeToa amnaroHannaaunn. BelymcnutenbHble MOOENN Kak doopmanunsauns noHATUA
anropuTm. BbluncnutenbHble 3a0a4m Kak S3bIKK. HDOCTpaHCTBeHHaFI N BpeMeHHas CNOXHOCTb.

Tema 2. [letepMMHUpOBaHHasi MalumMHa TblOpUHra, pacno3HaBaHue CNoB, A3bIKOB.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

LeTtepMuHmpoBaHHas MawmnHa TblOpuHra, pacno3HaBaHue CrnoB, A3blkOB. PekypcurBHbIE 1
PEKYPCUBHO-NEPEYNCIMbIE A3bIKW. Teopema 0 PEKYPCUBHOCTU A3blKa.

npaktnyeckoe 3aHsitne (1 yaca(os)):

LeTtepMuHmpoBaHHas mawmnHa TblopuHra, pacno3HaBaHue crnoB, A3blkoB. PekypcuBHbIe 1
PEKYPCUBHO-NEPEYNCIUMbIE A3bIKW. Teopema 0 PEKYPCUBHOCTU A3blKa.

Tema 3. Teauc Yepuya. Knaccol cnoxHoctu Time(f(n)), Space(f(n)).
NeKLuMoHHoe 3aHsiTue (1 Haca(os)):

Teauc Yepya. Knaccol cnoxHoctn Time(f(n)), Space(f(n)). TeopeMbl 0 COOTHOLWEHMN KNaccos
cnoxHoctn Time(f(n)) n Space(f(n)).

npaktnyeckoe 3aHsitne (1 4aca(os)):

Teauc Yepya. Knaccol cnoxHoctn Time(f(n)), Space(f(n)). TeopeMbl 0 COOTHOLWEHUN KNaccos
cnoxHoctn Time(f(n)) n Space(f(n)).

Tema 4. OcHOBHble AeTepMUHUpPOBaHHbIe Knacchl cnoxHoctu LSPACE, P, PSPACE, EXPTIME.
JoKka3aTenbCTBO COOTHOLLUEHUI MeXay HAMKU. pumepbl 13bIKOB, MPUHaAeXallLmx Knaccam
LSPACE, P, PSPACE, EXPTIME .

JNeKunoHHoe 3aHsitne (1 4aca(os)):

OcHoBHble geTepMmHMpoBaHHble knaccbl cnoxHoctn LSPACE, P, PSPACE, EXPTIME.
JlokasaTenbCTBO COOTHOWEHNA Mex ay HUMK. MMprMepbl A3bIKOB, NPUHAANEXalWmx Knaccam
LSPACE, P, PSPACE, EXPTIME

npaktudeckoe 3aHsitne (1 yaca(os)):

OcHoBHble oeTepMunHMpoBaHHbie knaccol cnoxHoctn LSPACE, P, PSPACE, EXPTIME.
JlokazatenbCTBO COOTHOWEHWI Mexay HUMU. [MprMepbl S3bIKOB, NPMHAANeXallnx knaccam
LSPACE, P, PSPACE, EXPTIME

Tema 5. OnpeneneHue KoHeyHoro astomara. Knacc Reg.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

OnpepneneHne KOHEYHOro asTomaTta. Teopema 0 COOTHOWEHUN Knaccos cnoxHoctn Reg n LSPACE.
Ceowictea: a3blk MULT (ymHOXeHue) npuHaonexut P, a3bik SAT npuHagnexut PSPACE.
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npaktudeckoe 3aHsitne (1 yaca(os)):

OnpepeneHne KOHeEYHOro asTomarta. Teopema 0 COOTHOWEHUN Knaccos cnoxHoctn Reg n LSPACE.
Ceowctea: a3blk MULT (ymHOXeHue) npuHannexut P, a3bik SAT npuHagonexut PSPACE.

Tema 6. HepetepMmHMpoBaHHble MallMHbI TbIOPUHra, NpeacraBneHue CNoB, pacno3HaBaHue
A13bIKOB.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

HenetepMnHupoBaHHble MaWwvHbl TblopyHra, NnpeacTasneHne Cnos, pacrno3HasaHue S3blkoB
HeOeTepMMHMPOBAHHON MawWwmnHON TbiopuHra. COOTHOWEHUS OETEPMUHUPOBAHHbIX U1
HeOEePMUHNPOBAHHBIX KTACCOB CNOXHOCTU (MO BPEMEHUN N NaMATK).

npaktnyeckoe 3aHsitne (1 yaca(os)):

HeneTtepMnHupoBaHHble MawWwvHbl TblopyHra, NnpeacTasneHe Cnos, pacrno3HasaHue S3blkoB
HeLeTepMUHMPOBAHHON MawWwmnHON TbiopuHra. COOTHOWEHUS OETEPMUHUPOBAHHbIX U1
HeOEePMUHNPOBAHHBIX KTACCOB CNOXHOCTU (MO BPEMEHU N NaMATK).

Tema 7. Knacc cnoxHoctu NP.
NeKLuMoHHoe 3aHsiTue (1 Haca(os)):

Knacc cnoxHoctu NP. Csoncteo: SAT npuHannexunt NP. CooTHoweHue knaccos P n NP. Teopema
o BxoxgeHun knacca NP 8 PSPACE.

npakTundeckoe 3aHsitne (1 yaca(os)):

Knacc cnoxHoctu NP. Ceorncteo: SAT npuHannexut NP. CooTHoweHue knaccos P n NP. Teopema
o BxoxgeHun knacca NP 8 PSPACE.

Tema 8. NoHsATME NONNHOMMANBbHOW CBOAUMOCTU SA3bIKOB.
nekumnoHHoe 3aHsitTne (1 yaca(os)):

MoHsATHE NoNMHOMMANbHOW CBOAMMOCTU 53bIKOB. CBOMCTBA NONUHOMMATNBHOW CBOAVMOCTMW.
Mpumepsbl nonnHommnanbHon ceognmocTu: PALINDROM <p SAT. MNMonnHommanbHas
SKBMBANEHTHOCTb = p A3blkoB. CBONCTBA NONMHOMUANBHON 9KBUBANEHTHOCTM.

npakTudeckoe 3aHsitne (1 yaca(os)):

[MoHATME nonMHOoMManbHOWM CBOAMMOCTN A3blkoB. CBONCTBA NONMHOMMANBHOW CBOAMMOCTH.
Mpumepbl nonuHommanbHon ceogmmocT: PALINDROM <p SAT. lNonvHomuanbHas
SKBUWBANIEHTHOCTb = P A3blkOB. CBONCTBA NONMHOMWNANbHON 3KBUBANIEHTHOCTMW.

Tema 9. lNMoHsiTMEe C-TpyaHOro n C-nosHoOro Asbika.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

Monsatune C-tpyaHoro n C-nonHoro sa3bika. NP-nonHbin a3bik, Teopema: Myctb L npuHannexut NPC.
Torpa ecnu L npunagnexut P, 1o P=NP.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Monatne C-tpyaHoro n C-nonHoro sa3bika. NP-nonHbin a3bik, Teopema: Myctb L npuHannexut NPC.
Torpa ecnu L npunagnexut P, 1o P=NP.

Tema 10. OokasatenoctBo NP-nONHOTHI.
nekumnoHHoe 3aHsitne (1 yaca(os)):

HokasarenbctBo NP-nonHoTbl. Teopema: s3bik K-NP-nonHbiin s3bik. Teopema: SAT - NP-nonHbin
A3bIK.

npaktnyeckoe 3aHsitne (1 4aca(os)):

HokasarenbctBo NP-nonHoTbl. Teopema: a3bik K-NP-nonHbiin s3bik. Teopema: SAT - NP-nonHbin
A3bIK.

Tema 11. Knaccbl cnoXHoCTen-a0no/IHeHUn.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

Knaccbl cnoxHocten-gononHeHumin. Ceonctea Reg=co-Reg, LSPACE=co-LSPACE,
PSPACE=co-PSPACE, P=co-P, EXTTIME=co-EXPTIME. CooTHOWeHNa HeaeTepMUHNPOBAHHbIX
KNacCcoB 1 UX OOMNONHEHWIA.

npaktnyeckoe 3aHsitne (1 4aca(os)):
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Knaccbl cnoxHocTen-nononHeHuin. Ceonctea Reg=co-Reg, LSPACE=co-LSPACE,
PSPACE=co-PSPACE, P=co-P, EXTTIME=co-EXPTIME. CooTHOWEHNA HeOEeTEPMUHUPOBAHHbIX
KnaccoB M UX OOMOSIHEHUIA.

Tema 12. BeposiTHoCTHas MalLuvHa TbiopuHra. NpuHaTHMe cnos, KpUTtepmumn pacrno3HaBaHUs
s13bIKOB BEpOSITHOCTHbIMU MalLMHaMu TblopuHra.exoxaeHum knacca NP B PP.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

BeposTHoCcTHas mawwnHa ToiopuHra. lNpuHaTne cnos, KpUtTepun pacno3HaBaHUs S3bIKOB
BEPOATHOCTHbIMU MalwmnHamMn TeropuHra. Knacc cnoxHoctn PP. Teopema 0 COOTHOWEHMM KNaccoB
cnoxHoctn P, PP, PSPACE. Teopema o BxoxaeHun knacca NP B PP.

npaktnyeckoe 3aHsitne (1 4aca(os)):

BeposTHocTHas mawwnHa ToiopuHra. lNpuHaTne cnos, KpUTepun pacno3HaBaHUs S3bIKOB
BEPOATHOCTHbIMU MalwmnHamMn TeropuHra. Knacc cnoxHoctn PP. TeopeMa 0 COOTHOWEHMM KNaccoB
cnoxHoctn P, PP, PSPACE. Teopema o BxoxaeHun knacca NP B PP.

Tema 13. Pacno3HaBaHue f13bIKOB C M30/IMPOBaHHOM OLLUMOKOW.
NeKunoHHoe 3aHsitne (1 yaca(os)):

Pacno3HaBaHne A3bIKOB C M30NMpPOoBaHHOM owmnbkoi. Knacc cnoxHocTtn BPP. CooTHoweHne
knaccos cnoxHoctn P, PP, BPP.

npaktnyeckoe 3aHsitne (1 yaca(os)):

Pacno3HaBaHne sa3bIKOB C M30NMPOBaHHOM owmnbkoi. Knacc cnoxHocTtn BPP. CooTHoweHune
knaccos cnoxHoctun P, PP, BPP.

Tema 14. YBenuueHne BeposATHOCTU NPaBUIbHOIO pe3ynbTara ans knaccos BPP, PP.
neKuunoHHoe 3aHsitne (1 yaca(os)):

YBenuyeHve BeposaTHOCTU NPaBuibHOro peaynbrtara ans knaccoes BPP, PP. Metonbl noctpoeHus
anropvTMOB, BblAAKOWMX NPaBUNbHbIA Pe3ynbTaTt CoO CKOMb YroAHO Manoi ownbkon. OueHka
YepHosa. CpaBHUTENbHbBIA aHaNU3 NPUMEHEeHNs AaHHOro metoaa ans knaccos BPP, PP.

npaktnyeckoe 3aHsitne (1 4aca(os)):

YBenuyeHve BeposaTHOCTU NPaBUbHOro peaynbrtaTa ans knaccos BPP, PP. [NlocTtpoeHuve
9G0P EKTUBHbBIX BEPOATHOCTHbIX aNropuTMOB.

Tema 15. BeposiTHOCTHbIe Knaccbl cnoxHoctu RP, co-RP.
nekumoHHoe 3aHsitTne (1 yaca(os)):

BeposaTHocTHble knacchl cnoxHoct RP, co-RP. YBenvnyeHne BepoaTHOCTN NpasBuibHOro
peaynbTraTta ansa atux knaccos. CooTHoweHus knaccos cnoxHoctn RP, co=RP, BPP.

npaktudeckoe 3aHsitne (1 yaca(os)):

BeposaTHocTHble knaccol cnoxHoct RP, co-RP. YBenvnyeHne BepoSaTHOCTU NpasBuibHOro
peaynbTraTta ans atux knaccos. CooTHoweHus knaccos cnoxHoctn RP, co=RP, BPP.

Tema 16. BepossTHOCTHbIN Knacc cnoxHoctu ZPP.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

BeposaTHOCTHBIN knacc cnoxHocty ZPP. CooTHOWweEHWe ¢ opyruMmn knaccamm CnoXHOCTH.
npaktnyeckoe 3aHsitne (1 4aca(os)):

BeposaTHOCTHBIN knacc cnoxHocty ZPP. CooTHOWeEHWe ¢ ApyruMmn knaccamm CroXHOCTH.
Tema 17. OgHOpOOHbIE U HEOAHOPOAHbIE BbIHUCNTUTENTbHbIE MOOENW.

NeKLuMoHHoe 3aHsiTue (1 4aca(os)):

OnHopOoaHbIE M HEOOHOPOOHbIE BblYUCUTENbHbIE MOoAeny. OOHOPOAHbIE N HEOAHOPOAHbIE KNaCChl
CNOXHOCTN. CXeMbl U3 (PyHKLMOHANbHbBIX 3N1EMEHTOB, onpeaeneHue. OnpeaeneHne HeOLHOPOLHON
MawvHbl TelopuHra. [1Ba pasnuyHbix onpeneneHms knacca P/poly, nokasatenbCcTBo ux
SKBUBANEHTHOCTU. BblumcnutenbHble BO3MOXHOCT HEOAHOPOAHOW MaWwMWHbI ThlopuHra. Teopema o
pacno3HaBaHNN HEPEKYPCUBHOIO 3blka HEOLAHOPOAHON MaWWHON TblopUHra.

npaktnyeckoe 3aHsitne (1 4aca(os)):

OAnHOpPOLHbIE U HEOAHOPOAHbIE BblYMCIUTENBHbIE Moaenn. OLHOPOAHbIE N HEOAHOPOAHBIE KNacChl
CnoxHocTn. Teopema 0 pacrno3HaBaHUN HEPEKYPCUBHOIO S13blKa.

Tema 18. Teopema o BknoyeHnU Knacca BPP B knacc P/poly.
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nekumnoHHoe 3aHsitne (1 yaca(os)):
Teopema o BkntoveHun knacca BPP B knacc P/poly.
npakTudeckoe 3aHsitne (1 yaca(os)):

Teopema o BkntoyeHnn knacca BPP B knacc P/poly. CpaBHeHne HeoeTepMMHUPOBAHHON,
BEPOSTHOCTHOM 1 HEOQHOPOLHOW MOAENV MALNHbI ThiopUHra.

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepnens | camoctositenbHomn [TpynoeMKOCTb ;‘:m:y;?:;ﬁzg;
AducumnnuHel pcemecrpa pabortbl (B yacax) 260Tbi
CTYyAOEeHTOB P
Tema 1. AndpasuT,
cnosa B andgasure,
a3blk. MeTton,
1 aunaroHannsauun. 1 1 Egﬂ?u}ﬁgr'(g 5 JomallHee
" |BbiyncnmtenbHble 3ananms 3agaHue
MOOENn Kak
dbopmanunsaumns
NOHATUS anropuTMm.
Tema 2.
LeTepMuHmpoBaHHas MoAroToBka
2. [MawwuHa TbropuHra, 1 2 |mDomalHero 2 gggaaﬁ;:e
pacno3HaBaHwue Cnos, 3agaHus
SA3bIKOB.
Tema 3. Teauc Yepua. noaroToska OMALHEE
3. [Knaccbl cnoxHocTn 1 3 JOMallHero 2 3anaHme
Time(f(n)), Space(f(n)). 3apaHna
Tema 4. OcHOBHbIE
NEeTEePMUHNPOBAHHbIE
Knaccbl CNOXHOCTH
LSPACE, P, PSPACE,
EXPTIME. MoAroToBka
4 JlokazaTenbcTBO 1 4 OMaWHEro 5 gomauiHee
" |cOOTHOLWEHNI Mexay 3anaHus 3apjaHve
HUMW. [NprMepsbl
SA3bIKOB,
npuHagnexauwmx
knaccam LSPACE, P,
PSPACE, EXPTIME .
Tema 5. OnpepneneHve noaroToska OMALHEE
5. |[KOHe4YyHoro asTomara. 1 5 JoMallHero 2 sanaHme
Knacc Reg. 3anaHus
Tema 6.
HenetepMuHmMpoBaHHble
6. [MaWMHbI TblopuHra, y 6 Egﬂ;ﬂg:r'(g 5 JomallHee
" |npencTtaBneHne Cnos, sanaHms 3agaHuve
pacno3HaBaHue
SA3bIKOB.
v Tema 7. Knacc 1 v zgﬂ;ﬂﬁgr'(g 5 JgomaliHee
" lcnoxHocTu NP.
CNOXHOC 3ananms 3agaHue
Tema 8. lNoHaTHe MOAroToBKa
8. |[nonnHoMmnanbHom 1 8 JomauliHero 2 gg;:ﬁ;eee
CBOOVMOCTW S3bIKOB. 3agaHus
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 9. lNoHaTne noaroToBeka
9. |C-TpyoHoro un 1 9 |momalwHero 2 ggx:;”;:e
C-nonHoro s3blka. 3apaHuns
Tema 10. noaroToBska
10.|dokaszatenbcTBo 1 10 |momawHero 2 gg;,ﬂ:FL:JI/IHee ©
NP-nonHoTbI. 3anaHuna
11 Tema 11. Knaccebl 1 11 zgﬂ;oujﬁgrl(g 5 JomallHee
‘[cnoXxHOCTEN-O0MONHEHWA.
CNOXHOCTEN-[0nonHe 3ananms 3afaHve
Tema 12.
BeposTHOCTHasa mawmnHa
ToropuHra. lNpuHatne
CnoB, Kputepum
noaroToBk
1o [Pacno3HaBaHNS A3bIKOB 1 12 ugﬂa?ugerg 5 JomallHee
"|BEPOSATHOCTHBIMU sanaHms 3agjaHve
MalnHamm
TblOpPUHra.BXOX4eHNN
knacca NP B PP.
Tema 13.
Pacno3HaBaHue sa3blkoB noaroToBka
13.|c n3onnposaHHoOM 1 13 |nomawHero 2 ggxg:JMHeee
OLWMNOKOIA. 3anaHus
Tema 14. YBennyeHune
BEPOSATHOCTU noaroToBka
14.|npaBunbHOro 1 14  |gpomauwHero 2 gg;::ﬂ":e
pesynbTara gns 3apaHuns
knaccos BPP, PP.
Tema 15.
15 BeposATHOCTHbIE Knacchl 1 15 zgﬂ;ﬂsgr'(g 5 nomallHee
‘lcnoxHocTn RP, co-RP.
CNOXHOC , CO 3anaHms 3agaHve
Tema 16. noaroToBka
16.|BepOosATHOCTHbIN Knacc 1 16 |oomauwHero 2 gg;:ﬁj;eee
cnoxHoctun ZPP. 3ajaHus
Tema 17. OgHopoaHble NOAroTOBKA
17 |1 HEOAHOPOAHbIE 1 17 |aomawnero 5 JomallHee
‘[BBIYMCINTENBHBIE sananms 3agaHve
MOLENMN.
Tema 18. Teopema o noaroToBka
18.|BkntoyeHumn knacca BPP 1 18 |momawHero 2 ggxgﬁmfe
B knacc P/poly. 3apaHuns
Ntoro 36

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAs MHTEPaKTUBHblEe hOpMbl 06yUYeHUs

ObyyeHne NponcxoamnT B oopMe NEKLUMOHHDBIX U MPaKTUYECKUX 3aHATWIA, @ TaKXe CaMOCTOSITENIbHOM

paboTbl CTYIEHTOB.
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TeopeTuyeckuii MaTepvan nsnaraeTcst Ha nekumsix. Mpryem KOHCNEKT NeKLMiA, KOTopbIiA ocTaeTcs y
CTyLleHTa B pe3ynbTaTe NpoCcnywWrnBaHnsa NekUnn He MOXET 3aMeHnTb y4ebHuK. Ero
LieNb-CPOPMYINPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. Mpocnywas nekumio, None3Ho
03HaKoMUTbCS ¢ 6onee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasneneH Ha [1Be KaTeropvmn: HeobxoAMMbliA Ansi coayy aK3aMeHa MUHUMYM 1 OOMNONHUTENbHAs
nuTeparypa.

I/I3yquV|e KypcCa nogpasymeBsaeTt He TONIbKO OBJlafeHne TeOPETUHECKNM MaTepnanom, HO 1
nony4yeHmne npakTn4ecknx HaBblkoB O/ bonee Fﬂy6OKOFO NnoOHMMaHMA pa3nesioB Ha OCHOBE pelleHns
3a0a4y n ynpa>KHeH|/||71, NNNKCTPUPYKOWNX OO0Ka3blBaeMble TEOPETUYECKNE NONOXEHNUA, a TaKXe
passutune aﬁCTpaKTHOFO MbILLSIEHUS 1 CNOCOOHOCTM CaMOCTOSITENbHO A0Ka3blBaTb yTBEPXAEHUA.

CamocTosTenbHas paboTta npenanonaraeT BbiNofHEHWE OoMalWHUX paboT. MpakTuieckme 3aaaHus,
BbIMNONIHEHHbIE B ayAMTOPWMW, MPedHa3Ha4YeHbl ONs yKasaHus obWwmnx MeTOA0B peleHns 3aaay
onpeneneHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULb B Pe3yNbTate CaMoCTOSTeNbHOM paboThbl.

Kpome Toro, camocrositenbHas pabora BKItO4aeT NoAroTOBKY K ak3aMeHy. [pun noarotoBke K cpade
aK3ameHa BeCb 06 beM paboTbl PEKOMEHOYETCS pacnpenensiTb PABHOMEPHO MO OHSAM, OTBEAEHHbIM
L5 MOArOTOBKM K 9K3aMEHY, KOHTPONMPOBATb KaXablil AeHb BbINONHEHNS paboThl. Jlydwe, ecnu
MO>XHO NEPEBLINONHWTL NNaH. Toraa byneT pe3eps BPEMEHMN.

6. OueHOuYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. AnchaBur, cnoBa B ancpaBute, A3blk. Meton auaroHanusauun. BolumcnurenbHble
MoAenu Kak hopManusaumns NOHATUS anropuTM.

JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:
YrnybneHHoe nayyeHme nutepatypbl. ObcyxaeHuve.

Tema 2. [letepmmHupoBaHHasi MalLMHa TblOpUHra, pacno3HasaHue CnoB, S13bIKOB.
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe nayveHue nutepatypbl. ObcyxaeHuve.

Tema 3. Teauc Yepua. Knaccol cnoxHoctu Time(f(n)), Space(f(n)).

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

YrnybneHHoe nayyeHme nutepatypbl. ObcyxaeHuve.

Tema 4. OcHOBHblEe feTepMUHMUPOBaHHbIE Knacchbl cnoxHoctu LSPACE, P, PSPACE, EXPTIME.
Joka3atenbCTBO COOTHOLLUEHU Mexay HUMKU. [pumepbl 13bIKOB, MPUHaAeXallmx Knaccam
LSPACE, P, PSPACE, EXPTIME .

LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:
YrnybneHHoe nayyeHme nutepatypbl. ObcyxaeHue.

Tema 5. OnpeneneHue KOHeuyHoro astomara. Knacc Reg.
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe nayveHne nutepatypbl. ObcyxaeHuve.

Tema 6. HepetepMuHupoBaHHble MaLLIUHbI TbIOPUHra, NpeacTasneHue Cnos, pacno3HaBaHue
s13bIKOB.

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:
YrnybneHHoe nayveHue nutepatypbl. ObcyxaeHume.

Tema 7. Knacc cnoxHocTtu NP.

LOMallHee 3afaHne , NPUMEPHbIE BOMPOCHI:

YrnybneHHoe naydeHme nutepatypbl. ObcyxaeHuve.

Tema 8. MoHATME NONMHOMUANBHOWN CBOAVMOCTM SI3bIKOB.
LOMalHee 3afaHne , NPUMEPHbIE BONPOCHI:

YrnybneHHoe nayveHne nutepatypbl. ObcyxaeHuve.
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Tema 9. lNMoHsiTMe C-TpyaHOro n C-nonHoro Asbika.
[oMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:
YrnybneHHoe nayveHue nutepatypbl. ObcyxaeHuve.
Tema 10. Ookasatenbcteo NP-NOMHOTLI.
JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:
YrnybneHHoe nayyeHme nutepatypbl. ObcyxaeHue.
Tema 11. Knaccbl CNoXHOCTEN-00MONHEHUN.
JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
YrnybneHHoe naydyeHune nutepatypbl. ObcyxaeHue.

Tema 12. BepossiTHOCTHas MaluvHa TbiopuHra. NpuHaTHMe cnos, KpUTepumn pacrno3HaBaHUsA
s13bIKOB BEpOSITHOCTHbIMU MalUMHaMu TbropuHra.exoxaeHum knacca NP B PP.

JoMallHee 3a8aHve , NPUMepHbIE BONPOCHI:

YrnybneHHoe nayyeHne nutepatypbl. ObcyxaeHue.

Tema 13. Pacno3HaBaHue S13bIKOB C MU30/IMPOBAHHOMN OLUMOGKOW.
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe nayveHume nutepatypbl. ObcyxaeHuve.

Tema 14. YBenuyeHue BepoOATHOCTU NpaBuUbHOro pesynbtara onsa knaccos BPP, PP.
[oMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

YrnybneHHoe nayveHme nutepatypbl. ObcyxaeHue.

Tema 15. BeposATHOCTHbIe Knaccbl cnoxHoctu RP, co-RP.
JOMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe nayyeHme nutepatypbl. ObcyxaeHuve.

Tema 16. BepossTHOCTHbIN Knacc cnoxHoctu ZPP.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

YrnybneHHoe nayveHme nutepatypbl. ObcyxaeHuve.

Tema 17. OgHOpOOHbIE U HEOAHOPOAHbIE BbIHUCNTUTENIbHbIE MOOENM.
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

YrnybneHHoe nayyeHme nutepatypbl. ObcyxaeHuve.

Tema 18. Teopema o BknoyeHU Knacca BPP B knacc P/poly.
[oMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe naydyeHune nutepatypbl. ObcyxaeHue.

Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

Mo paHHOW gucuMnanHe NpeLycMOTPEHO NpoBeaeHne ak3ameHa. [1pruMepHble BONPOChI Ans
aK3ameHa - [NpunoxeHwve.

[MprMepHble BONPOCH! ANs 9K3ameHa:

1. AncpasuT, cnosa B andasute, A3bik. CBOMCTBA: MHOXECTBO BCEX CMOB CHETHO; MHOXECTBO BCEX
S13bIKOB Hec4YeTHO. MeTon auaroHanmsauun.

2. CeoncTtBa: a3blk SAT npuHagnexut PSPACE.

Bunert 2
1. BblumcnutenbHble 3a4a4m Kak A3blkn. [oHaTUe BpeMeHHOM 1 MPOCTPAHCTBEHHOW CIIOXHO-CTMU.
2. Teopema o cooTHoweHUn knaccos cnoxHocTn Reg n LSPACE.

Bunet 3

1. [oHATME NPOCTPAHCTBEHHOM 1M BPpEMEHHOM cnoxHocTu. Knaccel cnoxHocty Time(f(n)),
Space(f(n)). TeopeMbl 0 cooTHOWeEHUN kKnaccos cnoxHocTn Time(f(n)) n Space(f(n)).

2. CeonctBo: A3blk MULT (yMHOXeHue) npuHagnexut P.
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nT.Aa.

7.1. OcHOBHas nuTeparypa:
1. Bacunbes A.B. KBaHTOBblE BblMMCNEHNS ANS NPOrPaMMUCTOB[ONEKTPOHHLIN pecypc], 2011. . -
Pexwum goctyna: http://www.ksu.ru/f9/bin_files/vasiliev!183.pdf

2. AbnaeB ®.M., Bacunbes A.B. Knaccuyeckne n KBaHTOBbIE BETBAWMECS NPOrPamMMbl[SNeKTPOHHbIN
pecypc], 2011. - Pexum goctyna:

http://www.ksu.ru/f9/bin_files/ablayev-vasiliev!184.pdf

3.0ypeesa, H. C. Ponb Mmogenei B Teopnn No3HaHns [OnekTpoHHbIn pecypc]: Y4eb. nocobue / H. C.
Lypeesa, P. H. MannaxmeTos. - KpacHospck : Cnb. penep. yH-T, 2011. - 192 c. . - Pexum goctyna:
http://www.znanium.com/bookread.php?book=443234

4. MogenupoBaHue NHOOPMaLMOHHbIX PECYPCOB: TEOPUS U peleHne 3a8ay [SNeKTPOHHbIN pecypc):
y4ebHoe nocobve / I.H. Vcaes. - M.: Anbpa-M: UH®PA-M, 2010. - 224 c. - Pexum gocTtyna:
http://znanium.com/bookread.php?book=193771

7.2. lononHuTenbHasa nuteparypa:

1.Tapacesuy, FOpuit FOpbeBny. MatemaTnyeckoe 1 KOMMNbIOTEPHOE MOAENMPOBaHME : BBOAHbIA KYPC :
y4yebHoe nocobue ons CTyLEeHTOB BbICWMX y4EOHbIX 3aBefeHUNIA, 0byHatoWmMXcs No cneunanbHOCTM
030100 "MHdpopmatmka" / HO. HO. Tapacesuy .? M34. 6-e .? Mocksa : URSS : [[IMBPOKOM, 2013] .?
148 c.

2.WrHatbes, Opuin MeHHagbeBuy. Matematnyeckoe 1 KOMNbOTEPHOE MOAENNPOBaHNE
PyHOaMeHTanbHbIX 0O BEKTOB U SIBNIEHNIA B CUCTEME KOMMbIOTEPHON Matematuky Maple : [nekuun ons
WwKonbl N0 Matematuyeckomy mogenuposanuio] / KO. . UrHaTbes ; KasaH. ([Mpusonx.) coenep. yH-T,
WNH-T1 matematukn n mexanunkm um. H. W. Jlobadesckoro .? KasaHb : KaszaHckuii yHuBepcuTeT, 2014 .7
297 c.

7.3. UHTepHeT-pecypcCbl:

NHTepHeT-nopTan obpasoBatenbHbix pecypcoB KDY - http://www.kfu-elearning.ru/
NHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - http://algolist.manual.ru/
WHTepHeT-nopTan pecypcos rno maremartuke - http://www.allmath.com/
VIHTepHeT--nopTan pecypcoB No MateMaTuyeckmnm Haykam - http:// www.mathnet.ru
WHTepHeT-nopTan pecypcos No MmareMaTnyecknum Haykam - http://www.math.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLMUNINHbI(MOAYNS)

OcBoeHve gucunnnuvHbl "dnckpeTHble N BEPOSATHOCTHbIE MOAEeNM" npegnonaraet UCNonb3oBaHue
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

E
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

nekummn n nabopatopHble 3aHATMS N0 AUCLMNIMHE NPOBOASATCS B ayAUTOPUKN, OCHALEHHOW JOCKOM 1
MENOoM (Mapkepom)

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm ®IOC BINO u yyebHbiM nnaHom no
HanpasneHnto 010300.68 "dyHaoameHTanbHaa nHpopmaTka u MHPOPMAaLIMOHHbIE TEXHONIOTMK" 1
marncrepckor nporpamme MaTtemaTnyeckme OCHOBbI 1 NPOrpamMmHoe obecnedeHne
MHGPOPMALMOHHO 6€30NacHOCTY 1 3alnTbl MHGOPMAaLIAN .
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ABTOpP(bI):

ranHyTomHoBa A.d.
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