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

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Teopus kopupoBaHus
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.B. Co3bIkuH, KaH]l. TEXH. HayK, JOLIEHT

[Mporpamma obcyxkieHa Ha 3ace/laHuU BBICIICH MIKOJIBI Tporpammuoi nrxeneprun MOTU - Suaexc 28.04.2020



AHHOTANMA

B kypce uznararorcs B OCHOBHOM BOIIPOCHI alreOpanyecKoil Teopuy KOAUPOBAHUS: CIIOCOOaM HCIIOIb30BaHUS
KOMOWHATOPHBIX M alreOpamdyecKux CTPYKTyp JUIS TIOCTPOCHHS CXEM KOJMpOBaHHA WH(opMmanuu,
00eCTIeYMBAIOIINX YCTPOHUNBOCTh K OmuOKkaM. OCHOBHOH paccMarpyBaeMblii THIT OIIMOOK — OIMIHMOKH
3aMEICHHs C JICTCPMUHUPOBAHHBIM OTPAaHHMYCHUEM, OJHAKO PACCMOTPEHBI M HEKOTOpPHIC JPYyTrHe MOACTH H
3amaun. B yactHocTtH, Teopembl IlleHHOHa 00 OHTPONMMIHOW OIEHKE MPOMYCKHOW CIHOCOOHOCTH
BEPOATHOCTHOTO KaHaia CBs3W, Teopema XadmaHa, Komsl BapmamoBa—TeHeHrompna Ui MCHpaBICHHS
OIIMOOK BCTABKH/BBINAZACHUS, @ TAKXKE OLTMOKH CHHXPOHHU3ALIUH.

1. lean u 3apa4n

].le.]'lb AUCHUIIINHBI
* OCBOCHUEC OCHOBHBIX COBPEMCHHBLIX MECTOJOB TCOPHUU KOAUPOBAHUA.

3agauu AU CHUILIHHBI

* OCBOGHHE CTyJeHTaMu 0a30BBIX 3HAHWH (MOHSATHH, KOHIICMIIMHA, METOMOB U MOJEJCH) B 00IacTH
TECOPUH KOJUPOBAHUS;

*  mpuoOpeTeHHne TEOPETUYECKUX 3HAHWK M MPAKTHYSCKMX YMEHUH M HAaBBIKOB B O0JACTH TEOPUHU
KOINPOBAHUS;

® OKa3aHHueC KOHCYJ'IBTaI_II/Iﬁ U noMomu CTyACHTaM B IPOBCACHHUU COOCTBEHHBIX TCOPCTUICCKUX
HC-CJICOBAaHUM B obmacTu TCOPHUUN KOAUPOBAHMUA.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

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

Kon n HanMeHOBaHNE KOMITETEHIIUU MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
VYK-3.1 CmocobeHn  ycTaHaBiuBaTb  pasHble  BUJBI
YK-3 CnocoGen ocyniecTBIsITh COIMABLHOE KOMMYHUKalUU (yueOmnyro, Hay4HY!O, JIEJIOBYO,
B3aMMOJCICTBUE U PEATTU30BbIBATH CBOIO POJIb B He(opManbHyIO 1 JIp.)
KOMaH[ie VK-3.2 BzaumoznelcTByeT C IpyrMMU Wi€HaMH KOMaHIbl

I JOCTHKCHUA IIOCTaBJICHHOM 3agadun

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIbHOCTh B PEIIEHHHM IPOQECCHOHANBHBIX 3a/1ay;
MOJBEpPrarh KPUTHUYECKOMY aHAIN3Yy IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

OIIK-2 CriocobeH noHuMaTh IPUHIHITBL OIIK-2.2 Bnapmeer HaBbIKAMHM CO3JaHHsI MPOrPaMMHOIO
paboThl COBPEMEHHBIX HH(POPMAIIMOHHBIX obecrieuenus At OBM u cuctem pa3indHON apXUTEKTYphI
TEXHOJIOTHI M TPOTPAMMHBIX CPEACTB, B TOM
YlCJIE OTEYECTBEHHOIO IIPOU3BOCTBA, U
HCITIOJIB30BaTh X MPH PEIICHUH 3a/1a4
npodeccuoHaIBHON 1S TeTbHOCTH

OI1K-3 Cnoco6en pemars craggaprabie 3agaun |OIIK-3.1 O6nagaer HaBblkaMu pa3spabOTKH apXMTEKTYPhI
po()eCCHOHATIBLHOMN JIEATENBHOCTH HA OCHOBE  |TIPOTPAMMHBIX ~ CHCTEM M KOMIIOHEHTOB C  yYeTOM

nH(OpMaMOHHOU 1 OubIHoTrpadIecKo TpeOOBaHUNA K TPOU3BOAMTEIHLHOCTH, HAJEKHOCTH W
KYJIBTYpBI C IPUMEHEHUEM 0e30I1aCHOCTH
MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX OIIK-3.3 3HaeT ocHOBBI HH()OPMALMOHHOMN 06€301MaCHOCTH U

TEXHOJIOTHH U C y4E€TOM OCHOBHBIX TPEOOBaHUH |METO/BI 3aIMTHI HPOTPAMMHOTO OOECIIEYEHHsI OT Yrpo3 W
nH(POPMALIMOHHOH 6e30MacHOCTH aTrax

OIIK-8 CriocobeH ocyIIecTBISTh MTOUCK, OIIK-8.2 VYmeeT NpUMEHEHSTH TEXHOJIOTHMH MAIIWHHOIO
XpaHeHune, 00paboTKy W aHanu3 HHPopMauy  |00ydeHHsI B Pa3IMYHBIX MPUKIIAJIHBIX 00JaCTIX

U3 Pa3IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEJCTaBISThH ee B TpeOyeMoM (opmare ¢
UCIIONIb30BaHNEM HH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOIOTHI




[MK-1 CriocobeH caMOCTOsTENHFHO WK B [MK-1.2 CnocobeH mNpoOBOAUTH HAaydHBIC HCCICIOBAHUS

KauecTBE YJIeHa MAJIOTO KOJUIEKTHUBA CaMOCTOATENIPHO MJIM B KaueCTBE WiCHa Majloro Hay4HOTO
OpraHU30BBIBATh U IIPOBOANTH HAYUHBIE KOJIJIEKTUBA

WCCIJICAOBAHMS U UX anpoOaruio

[IK-2 Cnocoben ¢popmanuzoBats u [IK-2.1 CnocobeH ¢opmann3oBaTh U aITOPUTMU3HPOBATDH
AJITOPUTMU3UPOBATH [TOCTABICHHYIO 3a/1a4y MOCTAaBJICHHYIO 3aJady

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
- (byHIaMeHTaNbHbIE TOHATHUS, 3aKOHBI, TEOPUH YacTH IUCKPETHOW MaTeMaTuKu M TEOPUH
KOJMPOBAHUS;
- COBpPEMEHHbIE TPOOJIEMbl COOTBETCTBYIOIIMX DAa3eiOB AMCKPETHOM MaTeMaTHKH U TEOpUHU
KOJAMPOBAHUS;
- IIOHATHUS, AKCUOMBI, METOZBI [10KA3aTeJIbCTB UM J0KA3aTesbCTBA OCHOBHBIX TEOPEM B paszeinax,
BXOIAIIMX B 0A30BYIO 4aCTh LIUKJIA;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTeMaTHUECKUX OOBEKTOB;
- QHAJIMTHYECKHE W YHMCICHHBIE MOAXOAbl M METOABl Ul PEIICHHUS THIOBBIX NPUKIAAHBIX 3a1ad
JUCKPETHON MaTeMaTUKU U TEOPUH KOJUPOBAHHUS.
YMETb:
- IOHATH IIOCTABJIECHHYIO 3a/auy;
- HCIIOJIb30BaTh CBOM 3HAHUS JUIsl pelleHus pyHIaMEHTaIbHbIX U IPUKIAJAHbIX 3a1a4;
- OLIEHUBATh KOPPEKTHOCTh IIOCTAHOBOK 3ajiad;
- CTpOro AOKa3bIBaTh WIH ONPOBEPraTh YTBEP)KICHUE;
- CaMOCTOSTEJIbHO HAaXOAUTh AJITOPUTMbI PELIEHMs 3ahady, B TOM 4YMCIE W HECTaHAApPTHBIX, U
MPOBOJUTH UX aHAIIN3;
- CaMOCTOSITEJIbHO BUJETh CJIEICTBUSI I10JyUYEHHBIX PE3YJIbTATOB;
- TOYHO MPEICTABUTh MaTeMaTnyecKUe 3HaHUS B 00JACTH B YCTHOW M MHCbMEHHOH (opMme.
BIIAJIETh:

HaBBIKAMHU OCBOEHHUSI OOJBIIOro 00beMa HHPOPMAIUH U PelIeHHs 33134 (B TOM YHCIE, CIOXKHBIX);
HaBBIKAMH CaMOCTOSITEIIEHOW paOOThI U OCBOCHUS HOBBIX JMCIHMILINH;

KYJIBTYPO# TIOCTaHOBKH, aHAIIM3a M PEIICHUs] MaTeMaTHUSCKUX M MPHKIATHBIX 33j1ad, TPeOyIOmmx
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMAaTHYECKHX ITOXO0/I0B X METO/IOB;

- NPEAMETHBIM S3bIKOM JUCKPETHOH MaTeMaTHKH M HABBIKAMH I'PAMOTHOTO OIIMCAHMUS PELICHHs 3aaq
W TIPEJCTABICHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 AndaBuTHOE KOTUPOBaHHE 6 6 9
2 Koner BUX 6 6 9
3 JInHEHHbBIE KOIBI 6 6 10
4 CBEpTOYHBIE KOIBI 6 6 10
5 ChaoXHOCTH  3afja4u  JACKOAMPOBAHUS 6 6 10
JINHEWHBIX KOJOB
Hroro wacos 30 30 48
[loaroroska k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 108 uvac., 3 3au.en.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 6 (Becennuit)

1. AndaButHoe KoJMpOBaHNE

JlocraTouHbsle  yclOBHA OJHO3HAYHOCTH  JEKOAUPOBAHMs: PAaBHOMEPHOCTb, MPEPHUKCHOCTD,
cybdukcHocTh. PacrioznaBanue oJHO3HAYHOCTH: KpuTepuit MapkoBa. OlieHKa JITUHBI HEOHO3HAYHO
JEKOIUPYEMOTO CJI0BA.

2. Koger BUX

3ajaya BOCCTAHOBIICHUSI CHHXPOHM3ANMHA. BOCCTaHOBIIEHNE CHHXPOHU3AINHA JIJII CMEKHBIX KJIaCCOB
LUKIAYECKUX KOIIOB.

3. JInueiinpie KOabI

Onpenenennsa. I[lopoxnatomass u mnpoBepouHass Marpunbl. CBS3b KOAOBOTO PAacCTOSHUSL C
npoBepouHoii Marpuned. I[pannna BapmamoBa—Iunbepra. Cucremarndeckoe KOIUPOBaHHE.
JexognpoBanue no cuaapomy. Konsr XemmuHra.

4. CBEpTOUHBIC KOABI
Marpuns! Anamapa. Koncrpykunn CunbBectpa u [1smu. Kogpl Ha ocHOBe MaTpui AxaMapa.
5. CAOXKHOCTD 3a/1a41 IEKOAMPOBAHUS JINHEHHBIX KOAOB

I'padbi-pacmmpureny. BeposSTHOCTHOE JOKa3aTENbCTBO CYIIECTBOBaHUs paciiuputencii. Komsl Ha
OCHOBE JIBYIONBHBIX TpadoB. KomoBoe paccTosiHMe KOZOB Ha OCHOBE PACHIMPHUTENCH. AJTOpUTM
nexoaupoBanus Cuncepa—IInunpmana.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. BeeneHre B JUCKPETHYIO TEOpHUIO HH(OpMANINK U KoAupoBaHus, yaeonoe nocodue / C. 1. Yeuéra.
— Mocksa, MITHMO, 2011.— URL: https://e.lanbook.com/book/9437 (nara oOparienus:
13.01.2021). - Ionnsii Tekct (Pexxum poctyna : u3z cetn MOTU / Ynanennsiid qoctyi)
2. OcHoBsl kopupoBanus [Texct] / M. Bepuep ; nep. ¢ nemen. JI. K. 3uranruposa -
M.Texnocdepa,2004, 2006

JlomonHuTenbHAS IUTEpaTypa
1. duckpernsiit ananms. OcHOBHI BoIcHIel anreOpsl [Tekct] : yue0. mocodue mis By3zos / FO. U.
XKypagnes, 10. A. ®nepos, M. H. Bsibiit ; M-Bo 00pazoBanus u Hayku Poc. dexepanmu, Mock.
¢u3.-TexH. uH-T (TOC. YH-T .— 2-¢ U311., ucnp. u non. — M. : M3 IIpecc, 2007 .— 224 c.




7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

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

Ha 3ansTusx HCIIOJIB3YIOTCA MYHBTI/IMG,I[I/II‘/’IHLIG TEXHOJIOI'MH, BKIIIO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.

B npouecce camocTosATENbHOM PabOTHI 00YHaIONIUXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u ap.

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

PexomeHyeTcst yCIEITHO cJaBaTh KOHTPOJIBHBIE pPAa0OTHI, TaK KaK 3TO YINPOMIAET HUTOTOBYIO
aTTeCTAIMIO 110 TIPEIMETY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

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

Pa3paborunk: A.B. Co3bIkuH, KaHJI. TEXH. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaM30BbIBATH CBOKO POJIb B
KOMaH e

VYK-3.1 Cmocoben  ycTaHaBnuBaTh  pasHbie  BHJIBI
KOMMYHUKAIIHH (yueOnyto, Hay4qHYIO, JIEOBYIO,
He(OopMallLHYIO U JIp.)

VYK-3.2 B3auMonelcTBYeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHHS TIOCTaBICHHON 3a1a4n

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYyI0 padoTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BaTh NMEIOLIUICS OIBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-2 CriocobeH moHUMaTh TPUHITUITBL
paboTbl COBpeMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTU U IPOrPaMMHBIX CPEACTB, B TOM
YHCIIe OTE€YECTBEHHOTO POU3BOACTBA, U
UCTIONIB30BaTh X MPH PELICHNH 3a1a4
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Bnageer HaBBHIKAMH CO3[aHUA MPOTPAMMHOIO
obecneuerns 11 O9BM u cuctem pa3znuyHON apXUTEKTYPhI

OIIK-3 CriocobeH pemarb CTaHapTHBIC 3312491
npodecCHOHAILHOM JIeTeIbHOCTH Ha OCHOBE
WHGPOPMAIMOHHOM 1 Oubmorpaduyeckoit
KYJBTYPBI C IPUMEHEHUEM
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTH U C y4E€TOM OCHOBHBIX TPeOOBaHHI
WH(POPMAIIMOHHOM 0e30MacHOCTH

OIIK-3.1 OGmanaer HaBBIKAMH Pa3pabOTKU apPXUTECKTYPHI

MPOrPaMMHBIX ~ CHCTEM W  KOMIIOHGHTOB C  y4YETOM
TpeOOBaHMH K TPOU3BOAMUTEIBLHOCTH, HAJICKHOCTH U
0e30macHOCTH

OIIK-3.3 3Haet ocHOBBI HHPOPMALMOHHON O0€30IIaCHOCTH H
METO/Ibl 3aIIUTHI IMPOrPAMMHOTO OOECIeueHHs OT yrpo3 U
arak

OIIK-8 CriocoOeH oCcylIecTBISTh MTOKCK,
XpaHeHue, 00paboOTKy 1 aHau3 UHPOPMaLIUU
U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEICTaBIATH €e B TpeOyeMoM (opmare ¢
UCTIONIb30BaHNEM MH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIH

OIIK-8.2 VYMmeeT mnpHMEHEHATh TEXHOJIOTMH MAaIIUHHOTO
00y4eHHs B Pa3UUHbIX NPUKIIAIHBIX 00JIacTIX

I1K-1 CiocobeH caMoCTOSTEILHO HIIA B
Ka4yeCcTBE WiIeHa MajJoro KOJJIEKTHBA
OpPraHW30BBIBATh U TIPOBOAMTH HAyUHBIC
WCCIIeIOBAHUS U UX armpoOariuio

[MK-1.2 CnocobeH mNpoOBOAUTH HAaydHBIC HCCICIOBAHUS
CaMOCTOATENIPHO MJIM B KaueCTBE WiCHAa Majloro Hay4HOTO
KOJIJIEKTUBA

[IK-2 Cnocoben ¢popmanuzoBars u
AJITOPUTMU3UPOBATH [TOCTABICHHYIO 3a/1a4y

[IK-2.1 CnocobeH ¢opmann3oBaTh U aITOPUTMUZHPOBATDH
MOCTAaBJICHHYIO 3aJady

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AMCIUTUIMHBL « TeopHst KOJMPOBAHUSD) 00yUYarONIUKACS JTOJKEH:

3HATb:

- (byHIaMeHTaNbHbIE TOHATHUS, 3aKOHBI, TEOPUH YacTH IUCKPETHOW MaTeMaTuKu M TEOPUH

KOAUPOBAHUA;

- COBpPEMEHHbIE MPOOJIEMbl COOTBETCTBYIOUIMX DPa3ZeioB

KOAUPOBAHUA

JUCKPETHOM MareMaTuKU U TEOpPHUU

- MOHATHUSA, AKCUOMBbI, MCTOABI AOKAa3aTCJIbCTB MW J0Ka3aTCJIbCTBAa OCHOBHBIX TCOPEM B pasjciiax,

BXOJAIIHX B 63,30ByIO 4aCTh IIMKIJIA,

- OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIMX MaTeMaTHUECKUX OOBEKTOB,;
- QHAJIMTHYECKHE W YHMCICHHBIE TMOAXOAbl M METOABl UI PEIICHHUS THIOBBIX NPUKIAAHBIX 3a1ad
JUCKPETHON MaTeMaTUKU U TEOPUH KOJUPOBAHHUS.

yMeThb:




HOHSTH [TOCTABJICHHYIO 33/1a4y;
UCTIONIb30BaTh CBOW 3HAHUS JUIA pelieHus (QyHIaMeHTaIbHBIX M NPUKIAIHbIX 3a/1a4;
OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;
CTpOTO JIOKa3bIBAaTh WM ONIPOBEPTaTh YTBEPKICHHE;
- CaMOCTOSITENIbHO HaXOAWTh aJITOPUTMBI PEIICHHs 3ajJad, B TOM YHCIE M HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
- CaMOCTOSITEIBHO BHJETh CJICACTBHS ITOJYUYCHHBIX PE3yJIbTaTOB;
- TOYHO MPEACTAaBUTh MaTeMaTHYCCKHE 3HAHUS B OOJIACTH B YCTHOM M MMCHbMEHHOH (opme.
BJIA/IETh:
- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00beMa HH(pOpMAIUK 1 pelieHrs 3a1a4 (B TOM YHCIe, CIOXKHBIX);
- HaBBIKAMU CaMOCTOSITEIHLHON PadOTHl M OCBOCHHUS HOBBIX JHCIUILIHNH;
- KyJBTypOH NOCTaHOBKH, aHAJIN3a U PEIICHNS MaTeMaTH4YeCKUX U MPUKIAJHBIX 3a]a4, TPeOYIOmuX
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMAaTHYECKHX ITOXO0/I0B X METO/IOB;
- NPEAMETHBIM S3bIKOM JHCKPETHOH MaTeMaTHKH M HABBIKAMH I'PAMOTHOTO OIIMCAHMUS PELICHHs 3ajaq
W TIPEJCTABICHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

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

Texkymuii KOHTPOJIb

[Tycte $T$ — HaOop HaTypasJbHBIX YHCElN, B KOTOPOM YHCJIa HE MOBTOPSIOTCS, KPOME, OBITh MOXKET,
caMoro OoJbIIOro (na U To He Oonee ogHOTO pasa). Jokaxkure, uto $T$ Moxker ObITH HAOOpPOM UTMH
CIIOB OJTHO3HAYHOT'O JBOMYHOTO KOJIA.

\emph {ByneBsiM $n$-mepubiM KyboM} HaszbiBaeTcst MHOXecTBO $\{0,\,1\}"n$. \emph {I'pansio Oynesa
kyba pasmepHoctn $1$} HaspBaercs MHOxkectBo HabopoB Buma $\{(x_1,\\ldots,\,x n)\mid
x_{i_1}=\alpha 1,\\ldots,\,x {i {n-1}}=\alpha {n-1}\}$. HpIMH criOBamu, rpanb OyineBa Kyda — 3TO
MHOXECTBO HAOOpOB, y KOTOPBIX BCE, KpOME HEKOTOPhIX $1$ xoopamHat, GUKCHpPOBaHBL, a OCTAJIbHBIC
KOOPJHMHATHI MPOOEraloT BCEBO3MOXKHBIE 3HA4YCHUs. Vcmonb3ys mnpeduKCHbIE KOIbI, TOKAXKHTE, YTO
ecim HaGop umcen $n,\,1 1,\1 2\\ldots,\,] m$ rtakoB, yto $\sum {i=1}"m2"{l i}\le 2”n$, 1O B
$n$-mepHoM OyrneBoM KyOe MOXHO BBIICINTH HAOOpP HEMEPECEKAIOUIMXCS TPaHEed pa3MepHOCTEi
$1_1,\\ldots,\,] m$ coorBeTcTBEHHO.

JlokakuTe, YTO €CIU KOJ SBJSIETCS K.M.M. JUIi HEKOTOporo Habopa 4acTtoT, TO B HEM 4YETHOE
KOJINYECTBO CJIOB MAaKCHUMAaJIbHOW JUTHHBI.

JlokaxxuTe, YTO €CJIM KOA SBISETCS K.M.M. Ul HEKOTOpPOro Habopa 4YacToT, TO HEPaBEHCTBO
MakMmusuiana 00paraeTcs Uist 3TOro Kojaa B paBeHCTBO.

ITycte umcma  $1 1,\\dots,\,] n§ ynosnerBopstor coorHomenuto $\sum_ {k=1}"n2"{-1 k}=18$.
JlokakuTe, 4TO CyHIECTBYET KO, SIBISIOIIMIICS K.M.W. JUII HEKOTOPOTO HaOOpa 4acTOT M HMMEIOIIUMA
amanst cioB $1_1,\\ldots,\,l n$.

WNunyxnueit no $n$ nokaxure, 4to eciu Kox SBISETCS K.M.H. JUIsi HEKOToporo Habopa u3 $n$ uacror,
TO CyMMa JIJTMH BCEX KOJIOBBIX CJIOB HE peBocxoauT BennuuHbl $\frac {(n-1)(n+2)} {2} $.

JlokakuTte, 4To KO CrocoOeH ncpaBisiTh onHoBpeMeHHO $t 1§ ommbok 3amemtenust u $t 2$ ommbok
CTHUpPAHUsI TOT/A U TOJbKO Tora, koraa $d(C)>2t 1+t 28.

[Tycte $n_1,\,n 2,\n 3,\,n 48 — npousBoibHbIe QUKCHPOBAHHBIC HEOTPHUIATEIBHBIC YHCIIA, U IYCTh
$n_1+n 2=n 3+n 4§. [lokaxuTe, YTO €CIIM HEKOTOPBIA KOJA CIIOCOOEH HCIPABIATH OIXHOBPEMEHHO
$n_1$ ommbok BemageHus U $n 2§ omMOOK BCTaBKH, TO ITOT K€ KOA CIIOCOOCH HCIPABIIATH
onHoBpeMmeHHO $n_3$ ommbok BeimageHus u $n_ 4§ ommbdoK BCTaBKH.

PacmmmpennbiM komoM it aBomyHoro koxa $C$ HaswiBaercs xonm $C'$, cioBa koTOporo mosydeHs!
JonuckiBaHKeM K cioBam koga $C$ oxHoro 6uta, paBHoro cymme (mo momayio $28) ocranbHbIX OUTOB
cioBa. ['OBOPSAT, YTO CIIOBa PAaCIIMPEHHOTO KOAA MOJTYYAIOTCS M3 CIOB MCXOJHOTO KOAa JH00aBICHUEM
outa KoHTpOJIs uéTHOCTH. [lokaxwute, uto eciau $C$ sBasercs $(n,\\M,\,d)$-xkomom u $d$ Heuérro, TO
$C'$ 6ymer $(n+1,\,M,\,d+1)$-kom0M.

[Mycts $C$ — nexotopsiii $(n,M,d) q$-kxox, mpuuém komoBoe paccrostane $d$ mocrturaercst He Oonee
YeM Ha JIByX mapax KomoBbiX ciioB. [Tokaxute, kak o koxy $C$ nocrpouts $(n+1,\,M,\,d+1) q$-kox.
Kon BapmamoBa—Tenenronbia mivabl $n$ onpenensercss kak muHoxkectBo cioB \[\Bigl\{a 1\ldots
a n\mid \sum_{i=1}"n ia_i\equiv O\pmod{n+1}\Bigr\}\,.\] Jlokaxwure, uro ecau $n=2"m-1$ mas
HekoToporo $m$, To ymcino KOmOBBIX cioB paBHO $2°{n-m}$. (YkazaHue: paccCMOTpHUTE IMO3UIHU
kozmoBoro cioBa ¢ Homepamu $1,\,2,\,4,\\ldots,\,2"{m-1}$ u noKkaxkuTe, 4TO €CIIM BCE OCTaJbHbIC
TIO3UIIUH 33J]aHbl TPOM3BOJIEHBIM 00pa3oM, TO yKa3aHHBIE IMO3UIMU OJHO3HAYHO JOOIPEACISIOTCS JI0
KOPPEKTHOTO CJIoBa B KoJe BapmamoBa—TeHeHronbIa. )



[Mycts $1>n$, u mycts $1$ mpoctoe. Paccmorpum MHOkecTBO aBomuHbiX cioB \[\Bigl\{a 1\ldots
a_n\mid \sum_{i=1}"n ia_i\equivisum_{i=1}"n i*2a_i\equiv O\pmod{1}\Bigr\}\,.\] Jlokaxxute, 4TO 3TO
MHOXKECTBO SIBIISIETCSI KOJIOM, CHOCOOHBIM MCTIPABIIATH B OmMOKK 3amenieHus Buaa $0\to 185.
Hokaxxute cieayroniee 0000IIeHre IrpaHuIbl XeMMHUHra JUIs JBOMYHBIX KoZoB. IlycTh cymecTByer
takoit HaOop ¢ynkumit $\{f {\mathbf{a}}\} {\mathbf{a}\in C}$, onpenenénnnix na $\{0,1\}"n$, uro
\[\forall \mathbf{b}\in \{0,1\} n\,\sum_{\mathbf{a}\in C} f {\mathbf{a}}(\mathbf{b})\le 1\quad\text{
u }\quad\forall \mathbf{a}\in C\\sum_{\mathbf{b}\in \{0,1\}*n} £ {\mathbf{a}}(\mathbf{b})\ge s\,.\]
[Tokaxkure, yro B 3tom ciydae $|C|\le \frac{2"n}{s}$. Uemy paBubl ¢pynkuuu $f {\mathbf{a}}$ B
J0Ka3aTeIbCTBE TPAaHUIBI XeMMUHTA?

HackosbKo CHIIbHO (JIMHEHHO/TIOIMHOMHAIBHO/3KCIIOHSHITMAIBHO. .. 110 $n$) pacxomsaTcst Mexay coboit
rpannna XeMMHHTa 1 00paTHOE YTBEp)KICHUE («aHTU—XEMMHHT»), ipu ¢ukcupoBanHoM $d$? Tor
e Bompoc mpu $\frac{d} {n}=\mathrm{const}$.

ITycts $C _1$ u $C 2$ wumeror mapamerpsl coorBerctBenHo $(mM _1,d 1§ u $(n,M_2,d 2)$.
Hoxaxute, yto MHOkecTBO cioB $\{(\mathbf{a};\\mathbf{a}+\mathbf{b})\mid \mathbf{a} \in
C _L,\\mathbf{b}\in C 2\}$  sBusercs  $(2n,\M_Il\cdot M 2,\,\min\{2d 1,d 2\})$-xkomom
(cymmupoBaHue 31ech modutoBoe). JTo yTBepkaeHue npuHamnexuT I[lnotkuny (M. Plotkin), a
COOTBETCTBYIOIIAsl KOHCTPYKIIHS KOJOB Ha3bIBaeTCs KOHCTpyKuuer IInoTkuna. Yka3anue: paccMoTpuTe
napy CJIOB BUJA $(\mathbf{a}';\,\\mathbf{a}'+\mathbf{b}")$ u
$(\mathbf{a}";\,\mathbf{a}"+\mathbf{b}")$, u paszbepute JiBa ciydas, — KorJa
$\mathbf{b}'=\mathbf{b}"$ u xorma $\mathbf{b}"\neq\mathbf{b}"$.

Hccnenyiite cBa3b Mexny KoHcTpykimed [lmoTkmHa ans xomoB M KoHcTpykiued CuibBecTpa uis
Matpuil Ajramapa.

[ycts $A=(a_{ij}),\,B=(b_{ij})$ — xBanmparaeie marpuusl nopsakoB $m$ u $n$ coorBercrBeHHO.
KponekepossiM mpousBencauem marpui] $A$ u $BS$ HasbiBaercs kBaaparHas Matpuiia nopsijaka $mn$
Buga: \[\begin{array}{rcl} = Altimes B&=&\begin{pmatrix} a {11}\cdot B,&a {12}\cdot
B,&\ldots&a_{Im}\cdot B\ a {21}\cdot B,&a {22}\cdot B,&\ldots&a {2m}\cdot B\
\vdots&\vdots&&\vdots\\ a {m1}\cdot B,&a {m2}\cdot B,&\Idots&a {mm}\cdot B \end{pmatrix}=\\
&=&\begin{pmatrix } a {11}b_{11}\\ldots\, a {11}b_{In},&a {12}b_{11},\\Idots\,
a {12}b {In}& \ldots &a {Im}b {11}\\ldots\, a {Ilm}b {In}\\ \vdots&\vdots&&\vdots\\
a {11}b_{nl}\\Idots\, a {11}b_{nn},&a {12}b_{nl}\\ldots\, a {12}b_{nn}& \ldots
&a {Im}b {nl}\\ldots\, a {Im}b {nn} \\ \vdots&\vdots&&\vdots \\ a {ml}b {nl}\\ldots\,
a {ml}b {nn},&a {m2}b {nl}\\ldots\, a {m2}b {nn}& \ldots &a {m2}b {nl},\\ldots\,
a_{mm}b_ {nn} \end{pmatrix}. \end{array}\]

[Tycts $H m$ u $H n$ — marpumsr Axamapa nopsakoB $m$ u $n$ coorBercrBenno. J{okaxwure, uTo
MX KPOHEKEPOBO ITPOM3BE/ICHHE SBIISETCS MaTpHLiei Anamapa mopsiaka $mn$.

[Mycts $p>2$ — mpocroe uncno, u nyctb $q=p"m$ takoso, uro $4|(q-1)$. U3BecTHO, UTO MpH TaKUX
$q$ onemenr $-1$ sBusercs xBagparnuHbiM BbiueToM B $\mathbb{F} q$. Ilokaxure, yro marpuua
Anamapa nopsinka $2(q+1)$ MoxkeT OBITH MOCTPOEHA C IMOMOIIBIO CIIEAYIONIEH KOHCTpyKuuu. [lycTh
$J$ — wmarpuna Sxo6mrans nopsaka $q$ (npu ykazananom $q$ sra mMarpuia OyaeT CHMMETPUYHA).
Hanee paccmorpum marpuiy \[\left(\begin{matrix} 0 & 1 & \ldots & I\ 1 & & & \\\vdots& & J & \\
1 \end {matrix}\right)\] (To ectb k $J$ npunuceiBaemM CTPOKy U3 €AMHHII CBEPXY, CTOIOCI U3 SIUHUIL
ClieBa, W HOJIb CJIEBa-CBEPXy). 3areM B IIOJyYCHHOW MaTpHIC 3JIEMEHTHI, paBHbIC HYIIO (T.C.

JMaroHaJjbHbIC SIIEMEHTBI) 3aMEeHHM Ha 010K
S\left(\begin {smallmatrix} 1&-1\\-1&-1\end {smallmatrix }\right)$, a omements, paBuHeie $\pmlS$,
3aMCHHUM OsoKaMu $\pm\left(\begin {smallmatrix } 1 &1\\1&-1\end {smallmatrix } \right)$
COOTBETCTBEHHO.

[TycTh MBOWYHBIN JMHEWHBIH KOI COJCPIKHT XOTs Obl OIHO CJIOBO HEUETHOro Beca. J[OKaxuTe, 4TO
KOJINYECTBO KOJIOBBIX CJIOB HEYETHOTO BECa PABHO ITOJIOBUHE OT YHCIIA BCEX KOIOBBIX CJIOB.

[IpoBepbTe, uTO ecinu TBOMYHBIN KOJ| JIMHEEH, TO ¥ TIOCTPOSHHBIN 110 HEMY PAaCHIMPEHHBIN KO [TO €CTh
KOJI, TOJTyYCHHBII T00aBICHUEM K CJIOBaM OMTa MPOBEPKH YETHOCTH, CM. 3a/1auu 2-i Heesu | TMHEEH.
[IpoBepsbTe, 4TO €CIM MCXOTHBIC KOJbI B KOHCTPYKIHK [n0TkuHa [cM. 3amaun 4-i Hemenu| JIMHEHHBI,
TO U PE3YIABTUPYIOIIUI KOl TOKE JIMHEHHBIM.

IIycts $C$ — $[nk,d] g$-xox. Ilycte cmoBo $\mathbf{b}\in\mathbb{F} q"n$ rtakoBo, uTO
$d(\mathbf{a},\mathbf{b})\ge d$ mna moboro $\mathbf{a}\in C$. Tlokaxure, YTO MHOXKECTBO
$C":=\{(\mathbf{a}+\beta\mathbf{b})\mid \mathbf{a}\in C,\\beta\in\mathbb{F} q\}$ sBisercs
$[n,k+1,d] q$-xomom. ITepexon ot kona $C$ k kony $C'$ HazpiBacTcs nmononHeHueM koaa $C$.
Jokaxwute, yro eciu $C$ — nuHeiHbIN Ko, TO 171st I00bIX $\mathbf{a},\mathbf{b}\in C$ u moboro
$t\in\mathbb{N}$ umcno xomoBeix cioB Ha paccrosHun $t$ or $\mathbf{a}$ paBHO ymcny cnoB nHa
paccrosiauu $t$ or $\mathbf{b}$.



Hoxaxute mn onposepraure: eciu $[n,k,d]$-xoaer $C 18 u $C 23 takosl, uro $|C_1\cap C 2|\ge
k$, o $C_1=C 28$.

IMycts $G 1$ u $G 28§ — mnopoxnaromme marpunpsl komoB ¢ mapamerpamu $[n 1.k,d 1] q$ u
$[n 2.k, d 2] q§ coorBercrBenno. Ilokaxkure, 4YT0o KOA C  TOPOXKIAIOIIEH  Marpuien
S\left(G_1|G_2\right)$ sBnsercs $[n_1+n 2,\k)\,d'|$-komom, tme $d"ge d 1+d 28. Ilpusenure
npumep, koraa $d>d_1+d_28§.

[Mycts $G 1$ u $G 28 — mopoxnaromme marpuisl kogoB ¢ mapamerpamu $[n 1,k 1,d 1] q$ u
$[n 2,k 2,d 2] q$ coorBercrBenHo. HaiiguTe mapamerpbl KoJa C TMOPOKAAIOIICH MaTpHLEH
S\left(\begin {smallmatrix} G_1&0\\ 0&G_2\end {smallmatrix } \right)$.

IIyctp $C'$ u $C"$ — nuueiinpie kol ¢ mapamerpamu  $[n'k'.d'] q$ u $[n"k".d"] q$
COOTBETCTBEHHO. byneMm cumrarh, 4To y STHX KOIOB 3a(HKCHPOBAHBI HEKOTOpPHIC MOPOKIAFOIINE
MaTpHilbl, a 3HAYUT U CIOCOObI oOTOOpaxkeHus cioB u3 $\mathbb{F} gq{k'}$ B $C'$ u wu3
$\mathbb{F} gq*{k"}$ B $C"S$. IIpoussenacuuem komoB $C'S u $C"$ HasbiBaeTCA KOM, CTPOAIIMKACS
clenyromuM obpa3oMm (OmuIeM 3TO Kak oToOpaxenue, 3amaHHoe Ha $\mathbb{F} q"{k'k"}$).
[IpousBonbHOE CJIOBO n3 $\mathbb{F} q"{k'k"}$ pa3zo0bém Ha 4acTH
$\mathbf{a} 1,\\ldots,\,\\mathbf{a} {k"}\in\mathbb{F} q"{k'}$. 3akoaupyem Kaxay U3 HHUX B KOJE
$C'S. Honyunm $k"$ cnoB mmuabr $n'$ kaxmoe. 3anumem ux nocrpouno B $(k"\times n')$-marpury.
Tenepsr kaxpiit crosber 3Toi Marpuiisl 3akoaupyeM B koae $C"$. IMomyuum $n'$ cronbuor amuHbL
$n"$ kaxaprit. Ix xoHKaTeHaus 1 OyIeT CIOBOM B KOJE-TIPOM3BEACHUU. JJOKaXHTE, YTO MOITydaeMBblii
Koq JuHeeH u uMeet mapamerpst $[n'n",\k'k",\,d'd"] g$.

[ycth MOPOXKIAroLIAst Marpuua CHCTEeMaTHYEeCKOTO Kozia UMeeT BUJL:
$G=\left(I"k\big|\widetilde {G}\right)$, rne $I1"k$ — eamnuunas marpuna. Jlokaxure, 4To Marpuua
S\left(-\widetilde {G } "T\big|I" {n-k } \right)$ siBsIeTCSI MPOBEPOUHOI MATPHUIIE ITOTO KOJA.
EcrecTBeHHBII BONPOC: BEPHO JIM, YTO €CJIMA CYLIECTBYET KAKOW-TO KOJ C 3aJaHHBIMU IapaMeTpaMu
$(n,M,d)$, To HalnETCs M IMHEWHBIN KO/ C TAKUMH )K€ HIIH JTy4IIUMHU mapaMeTpamu? Oxas3piBaeTcsi, He
BCErZa; B HEKOTOPBIX CiIydasX JIMHEHHBIE KOIbl HPOWUTPBHIBAIOT HEIUHEHHBIM 110 YHCIY CJIOB.
UzBectHplii  HenuHeiHbli  nBomuHbld  kox — Hopuacrpoma—PoOuHcona  wmeer  mapameTpsl
$(16,\,256,\,6)$. JlokaxxuTe, 4YTO HE CYIIECTBYET JIMHCHHOTO JBOMYHOIO KOAa C MapaMeTpamu
$[16,\,8,\,6]$ (ecmu ObI OH CYHIECTBOBAJ, TO YHCJIO KOAOBBIX CJIOB B HEM OBLIO TO e, YTO y KoJa
Hopacrpoma—Pob6uncoHa). (Ykazanue: [IPUMEHHTE IIOCJIE0BATEIBLHO TeopeEMy
Conomona—Iltugdnepa 06 ocratouHoM koxe u rpanuiy XemmuHra.) IlpoBepere, 4TO OAHA JIMIIb
rpanuna [paiicMepa—Conomona—IlItTuddaepa He mO3BONAET JOKa3aTh HECYIIECTBOBAHHE
$[16,\,8,\,6]%-Kxona.

Pa3pe3 B rpade — s10 pazbuenue ero BepmmH $V=S\sqcup(V\setminus S)$. Pasmepom paspesa
HasbIBaeTCs yuciio pédep Mexay MHOkecTBOM $S$ u ero nononnenuem. 3agaua MAX-CUT cocrout B
TOM, 4TOOBI IO 337JaHHOMY TI'pady ONpPENeTUTh pa3pe3 MaKCUMaJILHOTO pa3Mmepa. M3BecTHo, 4To 3a1aya
MAX-CUT ne Tonbko NP-tpynHa cama no cebde, Ho Taxoke NP-TpynaHoil siBisieTcst 3a1a4a HaXOKACHHS
paspesa, umeromero pasmep $0.958 or makcumaneHoro. Jlokaxkure, 4ro 3amada MAX-CUT
MOJIMHOMUANIBHO cBoAMTCS K 3amade NCP u caenaiite orcroma BBIBOJ O TPYAHOCTH HMPUOIMIKEHHOTO
pemmenus 3agaun NCP.

Kon Puma—Conomona naa andasutom $\mathbb{F} {2"t}$ mMoxHO paccmarpuBaTh Kak IBOWYHBIN
KO/, 3aMEHMB KaXXIylH0 KOOpDAMHATY KOJOBOTO CJIOBa Ha JBOWYHBIA BekTtop mmHBl $t$. Kakue
napaMeTpel OyJleT WMeTh MoNy4deHHbIH koj? [lokaxkuTe, 4TO Npu cTpeMsmieiics K OSCKOHEYHOCTH
IiHE clloB U nipu ¢pukcupoBanHoM $\delta>0$ y momydyennoro koma okaspiBaercs $\rate\to 0S.
Jlokakute, 4TO KO, OPTOTOHAIBHBINA Komy Puma—Martepa ¢ mapamerpamu $(r,\,m)$, cam siBisieTcs
konoM Puna—Masiepa (kakue y Hero mapaMmerpsi?).

Haiinure acumnrotuky mapamerpa $\operatorname{rate}(C)$ mms xoma Puma—Mamnnepa $C$ npu
¢uxcupoBanHom $\delta(C)$ u pactymem $mS.



Ilens oTOM 3amaum — mokaszath, uro $[7,4,3]$-xom XemmuHra J0OmycKkaer MaKOpUTapHOE
nexonupoBaHue. Paccmorpum nopoxxaaronryro marpuiy storo kona: \[\eft(\begin{matrix} 1 & 1 & 1 &
1&1&1&1W0&0&0&1&1&1&TIV0&1&1&0&0&1&1IVNT1&0&1&0&1&0
& 1 \end{matrix}\right)\] JIro6o# xomoBbii BekTop $\mathbf{a}=(a 1,\\ldots,\,a 7)$ moxer ObITH
npezcrasiex B Buje $\mathbf{a}=c 1\mathbf{e} 1+\dots+c 4\mathbf{e} 4%, rne $\mathbf{e} i$ —
cTpoku Marpunpsl. JlomyctuM, uto MbI mepexanu Bektop $\mathbf{a}$ mo xamamy, m Ha BBIXOIE
nonyumn Bektop $\hat{\mathbf{a}}$, ormuunblii OT ucxomHOrO HE OOJIce YeM B OJHOM KOOpAMHATE.
[IpenbsaBute Tpu paBeHcTBa BUAa $¢_2=\sum s a_{j s}$, rie MHOXKECTBA CIaraeMbIX CyMM B IIPaBBIX
YacTsIX PaBEHCTB HE NepeceKaroTcs. [IpeapsBuTe aHAIOTMYHBIE CUCTEMBI U3 TPEX paBeHCTB st $¢ 3$
u $c_48. [Tonp3ysace STUMHU paBEHCTBAMU, JICKOANPOBAHNE MOKHO OCYIIECTBIISTh TAaK: BBIYUCIISICM JUIS
kaxgoro $i\in\{2,3,4\}$ Ttpu cymmer mus $c i$ (Bmecro $a {j s}$ Oeps S$\hat{a} {j s}$ —
koopauHatel Bekropa $\hat{\mathbf{a}}$) u Oepém B kauectBe $c i TO 3HaueHwe, Koropoe
MOJIYYHIJIOCh 110 KpaiiHel mepe B ABYyX cymmax u3 Tpéx. Octamock Haiitu $c¢ 18. Jlnst atoro crpoum
BekTop  $\hat{\mathbf{a}}-c 2\mathbf{e} 2-c 3\mathbf{e} 3-c 4\mathbf{e} 4. Drtor BekTOp
JOJDKEH OTIM4aThest oT Bektopa $c_1\mathbf{e} 1$ He Gonee yem B omHOI KoopamMHATE, — OTCIOAA
TpuBHaNBHO omnpeaessiercs $c¢_ 1. Jlexkogupyiite onrcanHbM criocodoMm cioBo $(1001010)S.

ITycts $n=2"m$ u nycts $C$ — $\left(n,\,2n,\,\frac {n} {2} \right)$-kon Boyza—IlIpuxanae Ha OCHOBE
$(n\times n)$-marpunsl Anamapa, mocTpoeHHoON 1mo koHCTpykuuu CuibBectpa. [lokaxure, 4TO KOA
$C$ skBuBanenteH koay Puna—Masepa.

Hoxaxure, yto 3akmtodeHue jJemmbl Jlunrtona—/ eMumno—IlIBapria—3unmnens octaércsi BEpHBIM,
ecim $s_1,\\ldots,\,s m$ BeIOMparoTcs HE W3 OJHOTO M TOTO K€ MHOXKECTBA, a KaKIO€ U3 CBOETO
MHOKecTBa MormHocTH $N$. Kak MoxkHO 0000mMTH JNemMy, eciu kaxkmoe $s i$ BoiOupaercs u3
HekoToporo MHokecTBa MomHocTH $N i$? Kak MOXXKHO yTOUHHUTBH JIeMMy, €ciH J00aBUTH 3HAHUE O
BennunHax $\deg {x i}P$?

BreiBenuTe W3 JIOKa3aHHOH HaMH «BEpPOATHOCTHOW» ¢opmbl Teopembl llleHHOHa (C  OIEHKOM
BEPOSATHOCTH YCHEIIHOTO JEKOTUPOBAHUS TPH CIy4allHOM BBIOOpPE KOIHPYEMOTO CJOBa) TEOPEMY
[llennona B crueayromeit ¢dopmynupoBke: «Ilycts  $\varepsilon$§ — ckoip yrogHo wmaioe
MOJOKUTENbHOE 4ncio. Ilyctp BeposTHOCTh ommOkn Ha cumBoi paBHa $p\in(0,\,1/2)$. Torma
cymectBytor Takue $nk$ wm Ttakme ¢ynknum xommpoBanus $E$ w nmexomupoBanust $DS$, uro
$rate(E,D)\gegslant 1-H(p)-\varepsilon$ u mns nrobGoro cmoBa $\mathbffaj\in \{0,1\}"k$ mpnu
coydaiiHOM  Bekrope  ommOok  $\mathbf{e}$  ummeer MecTro  omeHKa  BEpOATHOCTH
$\Pr[D(E(\mathbf{a})+\mathbf{e})\neq \mathbf{a} |\It\varepsilon$.

Jlns mokaszarenbcTBa ATOro (hakTa MOXKHO BOCIIOIB30BATHCS TEOPEMOM B MCXOIHOH (popMyIUpOBKe, a
3areM B3sTh $k$ Ha examHMIly MeHblnee M Ha ocHoBe ucxonHoi ¢ynkiuu $E$ noctpouts HOBYIO
¢yukuuo  koguposanus  SE'A\N{0,1\}"N{k-1}\to \{0,1\}"n$, u coorBeTcTByIOIIYyIO ¢€il (QyHKIHIO
JIEKOMPOBAHHUS.

[Ipocnenure cBsizb Mexay teopemamu llleHHOHa M «TeopeMOH, OOpaTHOW K TpaHUIlE XEMMHHTay,
JI0Ka3aHHOW HAMU B TPETHEM YPOKE BTOPO HEIECIH.

[MTocTpoiiTe ¢ MOMOIIBIO KaCKaJIHOH KOHCTPYKIMHM W HEKOTOPBIX M3 PaccMaTpHUBAacMbIX HAMHU paHEe B
Kypce KOJIOB JUIsS IOCTPOCHHUS IBOMYHOTO Kojia ¢ mapamerpamu $(240,\,256,\,d)$, rne $d\gegslant 7283.

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

1. AJ'I(baBI/ITHOG KOAUPOBAaHHC. CBolicTBa OJHO3HAYHO ACKOAUPYCMbBIX KOJOB.

2.  Pacno3HaBanme ofHO3Ha4HOCTH. OIEHKa JIMHBI HEOJHO3HAYHO JEKOAWPYEMOTO CIJIO-Ba.
[peduxrcubie koapl. HepaBencto Kpadpra—Makmuiiiana.

3. CymecTtBoBaHue Tpe(UKCHOTO KOjAa ¢ 3aJaHHBIM Ha0OpOM JIUH ciioB. Koiapl ¢ MUHH-MabHOM
n30pITogHOCTHIO. Teopema Xaddmana o peayKIHH.

4. 3anava vcnpaBieHUs U OOHAPYKEHUS OIMOOK. THIIBI OIIMOOK.

5. Koxer BapmiamoBa—TeHeHTombIIa, aarOpUuTMbl HCIPABICHHS OAMHOYHBIX OIMMOOK BBIMAICHUS U
BCTaBKH CUMBOJIOB. I papoBast Mozesb KaHama.

6. lllenHoHOBCKOE Tpou3BeneHUE TpadoB, IMEHHOHOBCKAas EMKOCTh. Teopema O BEepXHEH OIllCHKe
IEHHOHOBCKOW EMKOCTH.

7. CHMMETPUYHBIN KaHAJ C OIMMOKAMHU 3aMEeIECHUS.
8. Paccrosinue Xemmunra. KogoBoe paccrosiHue.



9. OcHOBHBIE 3aJa4ydl TEOPHM KOJIOB, HCIPABISIOUIMX OIIMOKH. ['paHMIBI AN MapaMeTpoB KOIOB,
WCTPaBISIFOIIMX OIMMUOKK: TpaHuibl chepuueckod ynakoBku, CunrntoHa, Ilmorkuna. Broxenue
METPUYECKUX MTPOCTPAHCTB.

10. Jlemma o 4ymcne BEKTOPOB B €BKJIMAOBOM IpocTpaHcTse. [ panuna Dnaiteca—Dbaccansiro.

11. Jluneiinsie xomsl. Onpenenenus. [lopoxparomas u mpoBepodyHast mMaTpulbl. CBsi3p KO-ZOBOTO
paccTosiHus ¢ IpoBEepO4HOM MaTpuleil. CucTeMaTuiueckoe KOJUpPOBAaHUE.

12. JlexomupoBanue no cunapomy. Kogasl Xemmunra. ['panuna BapmamoBa—Innbepra. OcraTounbiii
kof, rpanuna [ paiicmepa—Conomona—Ltuddnepa.

13. Teopema llleHHOHa O MPOMYCKHOW CHOCOOHOCTH CHMMETPHUYHOIO ABOMYHOTO KaHaia (BTopas
4acTh — 0€3 JJ0Ka3aTeIbCTBA).

14. AcuMmntoTuecKue mapaMeTpbl CEMENCTB KOIOB.

15. CnoxHocTh 3ama4d JIEKOJUPOBAaHUs JIMHEHHBIX KomoB: 3amgaua NCP. Ipadsr-pacmupurenn.
BeposiTHOCTHOE 0Ka3aTENIbCTBO CYLIECTBOBAHUS PACILIUPUTEIICH.

16. Koxger Ha ocHOBe ABYHONBHBIX TpadoB. KomoBoe paccTosiHMe KOJOB HAa OCHOBE PAaCLIM-PUTEIICH.
AnroputMm aexoaupoBanus Cuncepa—IlInunsmana.

17.  Kompt Puma—Conomona. Anroputm  nekomupoBanus  beprnexomna—Benya. Ko
Pu-pa—Masnepa: KonoBoe paccTOsSHUE, AITOPUTM Ma>KOPUTAPHOTO IEKOAUPOBAHUSL.

18. Jlemma JIuntona—/leMunno—IlBapua—3wunmnens. [lonsarue 06 anredporeomeTpuie-cKux Kogax.
19. Iuknuueckue xoasl. IIpoBepOUHBIH M MOPOXKAAOMNANA MHOTOUWIEHBI, KPUTEPUI CyIe-CTBOBAHUS
KOJIa € 33JJaHHBIM [IOPOXKIAIOLUM MHOTOYJIEHOM.

20. Bung nopoxpamomeld u mpoBepouHod wmarpuil. Cuctemaruiyeckoe KoiaupoBaHue. ['pa-Huia
Bboy3a—Yoynxyprn—XoKBUHTEMA.

21. Koget BUYX. 3amaua BOCCTAHOBJIECHHSI CHHXPOHHW3AIWHA. BOCCTaHOBICHHWE CHHXPOHHU3A-IIUHU IS
CMEKHBIX KJIACCOB LIUKIMYECKUX KOJIOB.

22. CoBepiieHHble konbl. Teopema Bacunbesa.

23. Kackanusie koabl. Kogst ®opHu.

24. CBEpTOYHBIE KOBI.

25. Kogst Anamapa. [lonsiTre o 10KanbHOM AEKOAUPOBAHUH.

26. [lousTre o cnucOYHOM IekoaupoBanuu. I panuna J[>koHcoHa.

27. HexoTopble NPUIOKEHHUS TEOPETHKO-KOAOBBIX pE3ylbTaTOB M TIOAXOJOB B TEOPETHYE-CKOM
nH(POpPMATUKE U WHXEHEPHUH.

28. Xpanenue nanubix Ha CD, kpunrtorpaduueckas cucrema MakDmuca, cxema pasjesie-Hus CeKpera
Hlamupa, KOMMyHHUKallUOHHAS CIIOKHOCTD, I€PaHIOMU3aLUs, IOPOTOBLIE CTPYKTYPh! JAHHBIX.

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAGHTY,  IOKa3aBIIeMy  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;
- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPHU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBWIbHOE O0OOCHOBAHUE MPUHATHIX
peLIEHN;
- oueHKa  «ommM4yHO  (8)»  BBICTABISACTCS  CTYHOCGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHNH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;
- olLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;
- OIICHKA «XOpowIO (6)» BBICTABISAETCS CTYACHTY, €CJIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh 0JyuyeHHbIC 3HaHMsA Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OIIEHKa «XOpoImIO (5)» BBICTABIAETCS CTYJACHTY, €CIM OH 3HAET MaTepHaj, U MO CyIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHSATH IMOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;



- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BIAaJEET OCHOBHBIMHU pa3ieiiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NIPUMEHSTh NOJIyUYeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPpaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BJaJeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKAa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemss mpoBeneHus aud@depeHIIMpOBAaHHOTO 3adera, OO0ydJamImuecss MOTYT MOJb30BaThCs
MPOTrPaMMOM JUCIUILTAHBI.



