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)

o AMCHUIIJIMHE: TeOpI/Iﬁ KOAUPOBAaHUA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)](lJIb MnoATrOTOBKMU: HpI/IKJ'IaI[HaH MareéMaTuKa 1 I/IH(l)OpMaLII/IOHHBIC TCXHOJIOTHH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: A.b. Jlalinsxk, kanj. Guz.-mar. HayK, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl auckpetHoit marematuku 05.03.2020



AHHOTANMA

B kypce n3nararorcss B OCHOBHOM BOIIPOCHI ajredpandeckoil TeOpu KOJUPOBAHUSA: CIIOCO0aM MCTIONb30BaHUS
KOMOWHATOPHBIX W alnreOpamdecKux CTPYKTyp [UIS TIOCTPOCHUS CXEM KOAMPOBaHMS HH(MOPMAIUH,
00eCTIeYMBAIOIINX YCTPOHUMBOCTh K OmMOKaM. OCHOBHOH paccMaTpvBaeMbIi THIT OIIMOOK — OMIMOKH
3aMEICHHs C JIeTCPMUHUPOBAHHBIM OTPAaHHMYCHUEM, OIHAKO PACCMOTPEHBI U HEKOTOPBIC NPYTHe MOJIEIU U
3amaun. B wactHocTH, Teopembl IlleHHOHa 00 OHTPONMMHHOW OIIGHKE MPOIMYCKHOH CHOCOOHOCTH
BEPOATHOCTHOTO KaHajia CBs3W, Teopema XadmaHa, Koasl BapmamoBa—TeHeHTronbIa Ui HUCIpaBICHHS

OIMMOOK BCTABKHU/BBIMAJICHUS, 2 TAKIKE OIIMOKH CHHXPOHH3AIIHY.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOCHHUEC OCHOBHBIX COBPEMCHHBIX MCTOJOB TCOPHUU KOAUPOBAHUA.

3agauu AU CHUILIHHBI

* OCBOECHHE CTYJICHTaMHU 0a30BbIX 3HAHWK (TMOHSATHI, KOHIICTIIMI, METOJJOB M Mojelieii) B o0nacTu

TCOPpUH KOAUPOBAHMA,

° HpI/I06peT€HI/I€ TCOPCTUICCKUX 3HAHUM U OPaKTUICCKUX yMeHI/Iﬁ M HaBBEIKOB B 00JaCTH TCOpHUU

KOINPOBAHUS;

® OKa3aHHe KOHCYJ'H:TaI_IPII‘/'I U TIOMOIIM CTYACHTaM B IPOBCIACHHUU 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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-4 CriocoGeH mpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aNMOJCHCTBUS

YK-4.3 Criocoben NPEACTaBIIAT Pe3yNbTaTh
aKaJIeMUYEeCKON W TPOo(eCCHOHANBHON JEATENbHOCTH Ha
pas3IUIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M Po(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTb, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOMN IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3In4us

OIIK-5.3 CrpeMutrcsi K TMOJyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.




(dyHIaMeHTaNbHbIE MOHATHSA, 3aKOHBI, TEOPUH YaCTH TUCKPETHOM MaTeMaTUKd U TEOpUH

KO-ZAMPOBaHUS;

COBpPEMEHHbIE IPOOIEMBI COOTBETCTBYIOUIMX PAa3AeioB AWCKPETHOH MAaTeMaTHKH U TEOPUH
KOJAMPOBAHUS;

MOHATHUS, aKCUOMBI, METOJbl [10KAa3aTelbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszjenax,
BXOIAIIMX B 0A30BYIO 4aCTh LIUKJIA;

OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MaTEMAaTHIECKUX OObEKTOB;

AHAJINTUYECKUE W YUCIICHHBIC TOAXOIBI U METOIBI IJISl PELICHUS THUIOBBIX MPUKIATHBIX 3a/1ad

JUCKPETHON MaTeMaTUKU U TEOPUHN KOJUPOBAHUS.
YMETb:

MOHSTH MOCTABIEHHYIO 3a7a4y;
WCIIONIb30BaTh CBOU 3HAHUS TSI pelIeHHs (PyHIaMEHTAIBHBIX U TPUKIIATHBIX 3a71a4;
OIICHUBATh KOPPEKTHOCTH MMOCTAHOBOK 3a7ad;
CTPOTO JI0KA3bIBaTh WK OIPOBEPraTh YTBEPKACHUE;
CaMOCTOATEIbHO HAXOAWTH AJITOPUTMBI PEIICHHA 337ad, B TOM YHCJIE€ U HECTaHAAPTHBIX, U
MIPOBOJINTH WX aHAIIN3,
CaMOCTOATEIHHO BUJIETH CIIEJCTBUS MOTYUYEHHBIX PE3YJIbTATOB;
TOYHO MPEJICTABUTHh MaTEMATUUECKIE 3HAHMS B OOJIACTH B YCTHOW M MUCEMEHHOU (popme.
BJIAJIETh:

HaBBIKAMM OCBOCHHS 00JBIIOr0 00beMa HH(POPMAIMK U PELIeHUs 3aja4 (B TOM YHUCIIE, CIIOKHBIX);
HaBBIKAMU CaMOCTOSITEIbHON pabOThl U OCBOEHUS HOBBIX TUCIMILINH;
KyJIBTypO# TOCTAaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTH4eCKUX M MPUKIIAIHBIX 3a]1a4, TpeOyrommx
JUTSL CBOETO PEIIEHUS UCTIOIb30BaHUS MaTEMaTHUYECKUX MTOJIXOI0B U METONIOB;
IIPEIMETHBIM SI3BIKOM JUCKPETHOW MAaTeMaTHKH U HaBBIKAMM IPAMOTHOIO OIIMCAHMS PEILEHUs
3a/1a4 ¥ IPEICTaBICHMS MOJYYEHHBIX PE3YJIbTATOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 AndaBuTHOE KOTUPOBaHHE 12 6
2 Koner BUX 12 6
3 JInHEHHbBIE KOIBI 12 6
4 CBEpTOUYHBIE KOJIBI 12 6
5 ChaoXHOCTH  3afa4d  JIEKOAMPOBAHUS 12 6
JINHEWHBIX KOJOB
Hroro wacos 60 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. AndaButHoe KoJMpOBaHKE



Jocratounbsle  yclnoBHS ~ OJHO3HAYHOCTH  JEKOIMPOBAHHS: PaBHOMEPHOCTb, NPE(QUKCHOCTD,
cybdukcHocTh. PacrioznaBanue oJHO3HauHOCTH: KpuTepuii MapkoBa. OlieHKa JITMHBI HEOJTHO3HAYHO
JEKOIUPYEMOTO CJI0BA.

2. Koger BUX

3ajaya BOCCTAHOBIICHUSI CHHXPOHHU3AINHA. BocCTaHOBNIEHNE CHHXPOHU3AIUY ISl CMEXHBIX KJIACCOB
LUKIAYECKUX KOIIOB.

3. JInueiinpie KOabI

Onpenenennsa. [lopoxnaromass u mpoBepouHass Marpuubl. CBsi3b  KOJOBOTO PACCTOSHUS C
npoBepouHoil Marpuneid. [pannna BapmiamoBa—Iminbepra. Cucremarndeckoe KoJIMpPOBAaHUE.
Jexoguposanue no cuaapomy. Konsr XemmuHra.

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

I'padbr-pacmmpurenu. BeposSTHOCTHOE JIOKa3aTeIbCTBO CYIIECTBOBaHUs pacmuputeneii. Komsl Ha
OCHOBE JBYIOJBbHBIX TpadoB. KomoBoe paccTosiHHe KOIOB HAa OCHOBE PACIIMPHUTENCH. AJTOPUTM
nexoaupoBanus Cuncepa—IInunpmana.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. 3ametku o Teopun koauposanus [Teker] / A. E. Pomamenko, A. FO. Pymsanes, A. lllen .—
[YueOnoe u3n.] — M : MIITHMO, 2011 .— 80 c.

2. Beenenwne B anrebpanyeckue kogel [Tekct] : yue6. mocobue mist By3os / FO. JI. Caranosuy ; M-Bo
oOpa3oBanus 1 Hayku Poc. @enepaunu, Mock. pus.-texH. un-t (roc. yH-T1), UH-T npobnem nepenadn
nHpopmanuu uM. A. A. Xapkesuua PAH .— M. : Uzn-Bo M®TH, 2007 .— 262 c.

3. OcuoBsl kogupoBanus [Texct]| / M. Beprep ; nep. ¢ vemen. J[. K. 3uranruposa -
M.Texnocdepa,2004, 2006

JomnonHutenbpHas auTeparypa

1. {uckpetHblit ananu3. OcHOBHI BbIciel anreops! [Teket] : yueb. mocobue ans By3os / HO. U.
Kypasnes, 10. A. ®nepos, M. H. Bsueiii ; M-Bo o6pa3oBanus u Hayku Poc. @enepanuu, Mock.
¢u3.-TexH. uH-T (Toc. YH-T .— 2-¢ u3[., ucnp. u gorn. — M. : M3 Ilpecc, 2007 .— 224 c.

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

http://dm.fizteh.ru/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MyHBTHMeHHﬁHLIe TEXHOJIOI'MH, BKIIIO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.



B npouecce camocTosATeIbHOM PabOThI 00YHaIONIMXCs BO3MOXHO UCIOJIb30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.

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

PexomeHryeTcst yCHENIHO CAaBaTh KOHTPOJIBHBIE pPabOThI, TaK Kak »dTO YIPOIIAET HWTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxmnagnas MareMaTnka U HTHQOPMAMOHHBIE TEXHOIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: A.b. [laitasxk, kaug. ¢us.-mMart. HayK, JTOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-4 CriocobGeH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

YK-4.3 Criocoben MIPENICTABIATh pe3yABTATHI
aKaJIeMUYECKOM M MpOo(EeCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIE

VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaeT CBOIO JIESATEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACITEILHOCTH C e
pe3ynbTaraMu

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX ITPOILYKTOB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIy, mpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyusl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(TeOpI/I$I KOAUPOBAHUA» O6y‘IaIOH.IPII>iCH JOJIKCH:

3HAThb:

(1)}’H,E[aMeHTaJ'IBHBIC MOHATHUA, 3aKOHBbI, TCOPUU HYACTU ,E[HCerTHOﬁ MAarCMaTuKu U TCOPUU

KO-/INPOBAHUS;

COBpPCMCHHBIC HpO6J'IeMBI COOTBCTCTBYIOIIIUX PAa31CJIOB

KOZINPOBAHUS;

,Z[I/ICerTHOI\/’I MAaTCMaTuKu U TCOPUH

MOHATHUA, aKCUOMBbI, MCTOAbI JOKA3aTCJIbLCTB MU NOKA3aTC/IIbCTBA OCHOBHLIX TCOPCM B pasjciiax,

BXOJISIIMX B 0A30BYIO YaCTh ITHKJIIA;

OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX 06’LGKTOB;
AHAJIUTUYCCKHUEC U YMUCJICHHBIC IMOAXOABbI M METOAbl UIA PCHICHHUA THUIIOBBIX IPUKIAAHBIX 3aJaq
I[HCKpCTHOﬁ MAaTCMaTUuKU U TCOPUHU KOAUPOBAHUA.

yMeTh:
MOHATH MOCTABIECHHYIO 3a4a4y;

UCTIONIb30BaTh CBOU 3HAHUS JUIA pelIeHus (PyHAaMEHTaIbHBIX U IPUKIAIHBIX 3a/1a4;
OIIEHUBAaTh KOPPEKTHOCTH ITOCTAHOBOK 3aa4;
CTPOI0 JOKa3bIBaTh WIIM OIPOBEPIaTh YyTBEPKICHUE;
CaMOCTOSITEIbHO HAXOAWTh AITOPUTMBI pEIICHUS 3a7ad, B TOM 4YHCJIE W HECTaHJApTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

CaMOCTOATEIBHO BHJIETh CIIEICTBUS MOIYYEHHBIX PE3YJIbTATOB;
TOYHO MPEACTaBUTh MaTeMaTH4YeCKHe 3HaHUS B 00JIACTH B YCTHOW M MUCbMEHHOI hopme.

BJIAA€Th:

HaBEIKAMU OCBOEHUS OOJILIIOr0 00beMa I/IH(I)OpMaLII/II/I " pelICHUA 3aJa4 (B TOM YHCIIC, CJIO)KHBIX);
HaBBIKAMH CaMOCTOSITEJIbHON pa6OTI>I N OCBOCHUS HOBBIX JUCHUIIIINH;
KYHBTypOfI IMOCTAaHOBKH, aHaJin3a U pCHICHUA MATCMATUYCCKUX U MPUKIIAAHBIX 3a1a4, Tpe6YIOH_II/IX
IJIA CBOCTO PCIICHU UCITIOJIb30BAHUA MATECMATUICCKUX MTOAXO0A0B U MECTOAOB,
MNPpEAMCTHBIM SA3BIKOM ):[PICerTHOﬁ MAaTCMAaTUKKU U HABBIKAMU T'PAaMOTHOI'O OIMMCAHUS PCIICHUA
3aJa4 1 NpeACTaBJICHUS MOJYYCHHBIX PE3YJIbTATOB.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

Texymuii KOHTPOJIb

[Tycts $T$ — HaOop HaTypaJbHBIX YHCEIN, B KOTOPOM YHMCIIa HE MOBTOPSIOTCS, KPOME, OBITH MOXKET,
camoro 0oJIbIIOro (na U To He Oojee omHOro pasa). Jlokaxure, uto $T$ Moxker ObITh HAOOPOM UTUH
CJIOB OJJHO3HAYHOTO JIBOMYHOTO KOJIA.

\emph{ByneBbim $n$-mepubIM KyOOM} HaszpBaercs mHOXkecTBO $\{0,\,1\}"n$. \emph{I'pansto Oynera
ky0a pasmepHoctu $1$} HaspBaeTcss MHOxecTBo HabopoB Buma $\{(x_1,\\ldots,\,x n)\mid
x_{i_1}=\alpha 1,\\ldots,\,x {i {n-1}}=\alpha {n-1}\}$. MapIMU coBamu, rpanp OyneBa Kyba — 3TO
MHOYECTBO HAaOOPOB, y KOTOPBIX Bce, KpoMe HeKoTophix $1$ koopauHar, GukcupoBaHbl, a OCTalIbHbIC
KOOp/MHATHI MPOOETraloT BCEBO3MOXKHBIC 3HAaUeHHS. VCHonb3ys mpe(UKCHBIE KOIbI, JOKAXKHUTE, YTO
ecmn Habop uwmcen $n,\,l 1,\1 2\\ldots,\,\] m$ rtakoB, uto $\sum_ {i=1}"m2~{l i}\le 2"n$, T0 B
$n$-mepHoM OyrmeBoM KyOe MOXHO BBIIEIUTH HAOOp HENEPECEKAIOUIMXCS TPaHEH pa3MEepHOCTEH
$1_1,\\ldots,\,] m$ coorBeTCTBEHHO.

JlokaxuTte, 4TO €ClIM KOJ SBISETCS K.M.M. JJii HEKOTOpPOTro Ha0opa 4acToT, TO B HEM YE€THOE
KOJIMYECTBO CIIOB MAKCHUMAIILHOM JITUHBI.

JlokakuTe, 9YTO €ClU KO SBJSIETCS K.M.M. Ui HEKOTOpOro Habopa dYacTOT, TO HEpaBEHCTBO
Maxkmuiana obparaercs A1 TOro KoJia B paBEHCTBO.

[Myctp umcma $1 1,\\dots,\,] n§ ynoBmerBopsitor coorHomenuto $\sum_{k=1}"n2"{-1 k}=18§.
JlokaxuTte, 4TO CYIIECTBYET KOJI, SBISIONIMKCS K.M.H. JIJISl HEKOTOPOTO Habopa 4acToT M WMEIONIUN
amasbl ctoB $11,\\ldots,\,1 n$.

Wunykumeit no $n$ gokakure, 4To €Ciiu KOA SABISETCS K.M.M. JJIsl HEKoToporo Habopa u3 $n$ gacror,
TO CyMMa JIJIMH BCEX KOAOBBIX CJIOB He mpeBocxonut BennuuHbl $\frac{(n-1)(n+2)} {2} 8.

JlokaxuTe, 4TO KO/ CIIOCOOCH UCTIPaBIIsATh oqHOBpeMeHHO $t 1§ ommbok 3amermenus u $t 28 ommbok
CTHUpaHUs TOTAA U TOJIBKO Toraa, korga $d(C)>2t 1+t 28.

[Mycts $n_1,\,n 2,\)n 3,\,\n 4§ — npowusBosbHBIC (PUKCHPOBAHHBIC HEOTPUIATEIILHBIC YHCIIA, U IIyCTh
$n_1+n 2=n 3+n 48. Jloxaxure, 4TO €CIM HEKOTOPBIH KOJ CIIOCOOCH HCIPABISATH OJHOBPEMEHHO
$n 1$ ommbok BemaneHus u $n 2$ ommOOK BCTaBKM, TO ITOT K€ KOA CIIOCOOCH HCIPABISATH
onHoBpemeHHo $n_3$ ommbok BeimageHus u $n_4$ ommbOK BCTaBKH.

PacumpennbiM kogoM Juisi aBonyHoro koma $C$ wHaseiBaercs ko $C'$, ciioBa KOTOpOro mosyudeHb!
nonuceiBaHNeM K cioBaM koma $C$ omnoro 6ura, paBHoro cymme (1o moxmymto $2$) ocranbHeIX OUTOB
cioBa. ['0BOPAT, YTO CIOBA PAaCIIMPEHHOTO KOAA MOITYYaIOTCS U3 CIOB MCXOIHOTO Koja A00aBlIeHHEM
ourta koHTposs u€rHocTH. Jlokaxute, uro ecnmu $C$ apnsercs $(n,\\M,\,d)$-komom u $d$ Heuérro, TO
$C'$ oyner $(n+1,\,M,\,d+1)$-xomom.

ITycts $C$ — nexoropsriit $(n,M,d) q$-xox, npuaém komoBoe paccrosiuue $d$ nocruraercs ve Gonee
9YeM Ha JBYX Mapax KojoBbIX ciioB. [lokaxute, kak no koxy $C$ mocrpouts $(n+1,\\M,\,d+1) q$-xox.
Kon BapmamoBa—Tenenronbiia umHbl $n$ onpenensiercss kak mHokectBo cioB \[\Bigl\{a 1\ldots
a n\mid \sum_{i=1}"n ia i\equiv O\pmod{n+1}\Bigr\}\,.\] Jlokaxute, uro ecmu $n=2"m-1$ nmns
Hekotoporo $m$, To umcio KoJOBBIX cioB paBHO $27{n-m}$. (YkazaHue: paccMOTpUTE MO3MLUH
kojoBoro cioBa ¢ Homepamu $1,\,2,\,4\\dots,\,2"{m-1}$ u mokaxwure, 4yTO ecnm Bce OCTAIbHBIC
MO3UIUH 33J]aHbl ITPOM3BOJIIBHBIM 00pa3oM, TO yKa3aHHBIC MO3UIMU OJHO3HAYHO JOOMPEAEISIOTCS 10
KOPPEKTHOTO cJioBa B Kozie BaprramoBa—TeHeHToIb1Ia. )

IIycts $I>n$, u mycts $1$ mpocroe. Paccmorpum muOxectBo aBomunbix cioB \[\Bigl\{a 1\ldots
a_n\mid \sum_{i=1}"n ia_i\equivisum_{i=1}"n i*2a_i\equiv O\pmod {1} \Bigr\}\,.\] Jokaxxute, yT0 3TO
MHOXKECTBO SIBJISICTCSI KOJIOM, CIIOCOOHBIM UCTIPABIIATH /B OMKOKM 3amenieHus Buaa $0\to 185.
Jokaxxute ciemyromiee 0000IIeHe TpaHnIbl XeMMHUHTa U JBOMYHBIX KO#OB. IlycTh cymiecTByeT
takoii HaOop ¢ynkimit $\{f {\mathbf{a}}\} {\mathbf{a}\in C}$, onpenenénnpix na $\{0,1\}"n$, 4yro
\[\forall \mathbf{b}\in \{0,1\}*n\,\sum_{\mathbf{a}\in C} f {\mathbf{a}}(\mathbf{b})\le I\quad\text{
u }\quad\forall \mathbf{a}\in C\,\sum_{\mathbf{b}\in \{0,1\}"n} f {\mathbf{a}}(\mathbf{b})\ge s\,.\]
[Mokaxwure, uro B 3ToM ciydae $|C|\le \frac{2”n}{s}$. Uemy paBubl ¢ynkimmu $f {\mathbf{a}}$ B
JI0Ka3aTeIbCTBE I'PaHUIbI XeMMUHTa?

Hackonbko criibHO (JTMHEHHO/TIOTMHOMHUAIEHO/9KCITOHESHITHANIBHO . .. TI0 $n$) pacxoasTcst Mexay codoit
rpanuiia XeMMHHIa U 00paTHOE yTBEpiKaeHHE («aHTH—XEeMMUHI»), pu pukcupoBaHHoM $d$? Tor
xe Borpoc mpu $\frac{d} {n}=\mathrm {const}$.



ITycts $C 1$ u $C 2$ wumeror mapamerpsl coorBerctBeHHo $(mM _1,d 1D$ u $(n,M_2,d 2)$.
Hokaxkute, uyro MHOxecTBO cioB $\{(\mathbf{a};\\mathbf{a}+\mathbf{b})\mid \mathbf{a} \in
C_L\\mathbf{b}\in ~C 2\}$  sBmsercs  $(2n,\M_l\cdot M 2,\\min\{2d 1,d 2\})$-xkomom
(cymmupoBaHue 31ech moduToBoe). JTo yTBepkaeHHe npuHamnexuT I[lmorkuny (M. Plotkin), a
COOTBETCTBYIOIIAsl KOHCTPYKIIMS KOIOB Ha3bIBaeTCs KOHCTpyKiue [InoTkuna. YkazaHue: paccMOTpHUTe
napy CJIOB BUJA $(\mathbf{a}';\,\\mathbf{a}'+\mathbf{b}")$ u
$(\mathbf{a}";\,\mathbf{a}"+\mathbf{b}")$, u pasbepure JiBa cirydas, —  Korma
$\mathbf{b}'=\mathbf{b}"$ u xorma $\mathbf{b}"\neq\mathbf{b}"$.

Hccnenyiite cBa3b Mexay KoHCTpykiued [LmoTkmHa mist komoB M KOHCTpykumei CuiibBecTpa s
Matpuil Ajnamapa.

[Mycts $A=(a_{ij}),\,B=(b_{ij})$ — xBagparnsie marpuup! nopsakoB $m$ u $n$ coorBercTBEHHO.
KponekepossiM npoussenennem matpuil $AS$ u $B$ HaswsiBacTes kBajparHas matpuiia nopsaka $mn$
Buga: \[\begin{array}{rcl} = Altimes B&=&\begin{pmatrix} a {11}\cdot B,&a {12}\cdot
B,&\ldots&a_{Im}\cdot BW a {21}\cdot B,&a {22}\cdot B,&\ldots&a {2m}\cdot B\
\vdots&\vdots&&\vdots\\ a {m1}\cdot B,&a {m2}\cdot B,&\ldots&a {mm}\cdot B \end{pmatrix}=\\
&=&\begin{pmatrix } a {11}b_{11}\\ldots\, a {11}b_{In},&a {12}b_ {11} \ldots\,
a {12}b {In}& \ldots &a {Im}b {11} \\ldots\, a {Im}b {In}\\ \vdots&\vdots&&\vdots\\
a {11}b_{nl}\\Idots\, a {11}b_{nn},&a {12}b_{nl1}\\ldots\, a {12}b_{nn}& \ldots
&a {Im}b {nl}\\ldots\, a {Im}b {nn} \\ \vdots&\vdots&&\vdots \\ a {ml}b {nl}\\ldots\,
a {ml}b {nn},&a {m2}b {nl}\\dots\, a {m2}b {nn}& \ldots &a {m2}b {nl},\\dots\,
a_{mm}b_ {nn} \end{pmatrix}. \end{array}\]

[Tycts $H m$ u $H_n$ — marpunsr Anamapa nopsinkoB $m$ u $n$ coorBercTBenHo. Jlokaxure, 4To
UX KPOHEKEPOBO ITPOM3BE/ICHHE SBIISETCS MaTpHLiei Anamapa mopsiaka $mn$.

[Tycts $p>2$ — mpocroe uucino, u mycts $q=p”m$ rakoBo, uto $4|(q-1)$. N3BecTHO, UTO NMpH TaKUX
$q$ snement $-1$ sBinsercs kBaaparuyHeiM BbrdeToM B $\mathbb{F} q$. [Tokaxure, uto Marpuia
Anamapa nopsinka $2(q+1)$ MoxkeT OBITH MOCTpOEHA C IMOMOIIBIO CIIAYIONIEH KOHCTpyKuuu. IlycTh
$J$ — marpuna Sxoo6mrans nopsaka $q$ (npu ykazannom $q$ sta marpuia Oymer cuMMETpHYHA).
Hanee paccmorpum marpuny \[\eft(\begin{matrix} 0 & 1 & \ldots & 1\\'1 & & & \\\vdots& & J & \\
1 \end {matrix }\right)\] (To ectp k $J$ npunuceiBacM CTPOKY M3 EIUHUII CBEPXY, CTOJIOCL U3 SIHHUIIL
ClieBa, W HOIIb CJIEBA-CBEPXy). 3areM B IOJYYEHHOH MarpHIe SJIEMEHTHI, paBHbBIE HYIO (T.e.

JMaroHaJjbHbIC JICMEHTBI) 3aMEeHHM Ha 010K
S\left(\begin {smallmatrix} 1&-1\\-1&-1\end {smallmatrix }\right)$, a omements, paBubie $\pml$,
3aMECHHUM OsoKaMu $\pm\left(\begin {smallmatrix } 1 &1\\1&-1\end {smallmatrix } \right)$
COOTBETCTBEHHO.

[TycTh JBOWYHBIN JMHEWHBIA KO COJACPIKHT XOTs Obl OIHO CJIOBO HEUETHOro Beca. J[oKaxuTe, 4To
KOJINUECTBO KOJIOBBIX CJIOB HEUETHOTO BECa PaBHO ITOJIOBUHE OT YHCIIA BCEX KOIOBBIX CJIOB.

[IpoBepkTe, UTO €cii JBOMYHBIN KO JIMHEEH, TO U MMOCTPOEHHBIN M0 HEMY PAaCUIUPEHHBIN KO [TO eCTh
KOJI, TOJTyYCHHBII T00aBICHUEM K CJIOBaM OMTa MPOBEPKH YETHOCTH, CM. 3a/1a4u 2-i Heesu | TMHEEH.
[IpoBepsbTe, YTO €CIIM MCXOTHBIC KOJbI B KOHCTPYKIMU [loTkuHa [cM. 3amaun 4-if Heenu| JINHEHHBI,
TO U PE3YIABTUPYIOIIUI KOJl TOKE JIMHEHHBIM.

ITycts $C$ — $[nk,d] g$-xkomx. Ilycte cmoBo $\mathbf{b}\in\mathbb{F} q"n$ rtakoBo, uTO
$d(\mathbf{a},\mathbf{b})\ge d$ nns mroboro S$\mathbf{a}\in C$. IlokaxuTe, 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 nononHeHueM koaa $C$.
Jokaxwute, uro ecnu $C$ — nmuHeiHbIN Ko, TO s 006X $\mathbf{a},\mathbf{b}\in C$ u mro6Goro
$t\in\mathbb{N}$ umcno xomoBeix cioB Ha paccrosHuu $t§ or $\mathbf{a}$ paBHO umcnmy cioB Ha
paccrosiauu $t$ or $\mathbf{b}$.

JHoxaxute mn onposepraure: eciu $[n,k,d]$-xoaer $C 1§ u $C 23 takosl, uro $|C_1\cap C 2|\ge
k$, o $C_1=C 28$.

[Mycts $G 1$ u $G 2§ — mnopoxgaronme Mmarpunbl kogoB ¢ mapamerpamu $[n 1.k,d 1] q$ u
$[n 2.k, d 2] q§ coorBercrBenno. Ilokaxure, 4dYTO KOO C MOPOXKIAIOWIEH  MaTpHLEH
S\left(G_1|G_2\right)$ sBnsercs $[n 1+n 2,\k)\,d'|$-komom, tme $d"ge d 1+d 28. Ilpusenure
npumep, koraa $d>d_1+d_28§.

ITycte $G 1$ u $G 2% — nopoxnaroniue marpuibl kogoB ¢ mapamerpamu $[n 1,k 1,d 1] q$ u
$[n 2,k 2,d 2] q$ coorBercrBenHo. Halinute mnapameTpsl Koja C TOPOXKIAIOLIEH MaTpHLei
S\left(\begin {smallmatrix} G_1&0\\ 0&G_2\end {smallmatrix } \right)$.



Mycts $C'$ m $C"$ — numeiinple komel ¢ mapamerpamu  $[n'k'.d'] q$ w $[n"k".d"] q$
COOTBETCTBEHHO. byneMm cumtarh, 4To y 3THX KOIOB 3a(MKCHPOBAHBI HEKOTOpPHIE MOPOXKIAIOIINE
MaTpUIlbl, a 3HAUYUT M CnocoObl oToOpaxeHus cinoB u3 $\mathbb{F} q*{k'}$ B $C'$ u wus
$\mathbb{F} q"{k"}$ B $C"$. IIpoussenennem komoB $C'$ u $C"$ Has3bIBacTCsI KO, CTPOSIIIHIICS
clienyromuM o0pa3oM (omumeM 3To0 Kak oroOpaxkeHue, 3amanHoe Ha $\mathbb{F} q"{k'k"}$).
[Tpou3BoOJILHOE CJIOBO 3 $\mathbb{F} g"{k'k"}$ pazo0bém Ha 4acTH
$\mathbf{a} 1,\\ldots,\,\\mathbf{a} {k"}\in\mathbb{F} q"{k'}$. 3akogupyem kaxay H3 HHX B KOZIE
$C'$. Ionmyunm $k"$ cno mmuer $n'$ xaxnoe. 3amumem ux nocrpoyno B $(k"\times n')$-marpuiry.
Tenepr kaxxaplii cronber 1ol MaTpuibl 3akonupyeM B kozxe $C"S$. ITomyunm $n'$ cronbuoB anwHEL
$n"$ kaxapiit. X koHKaTeHalws 1 OyJeT CIIOBOM B KOjIe-TpOu3BeicHHH. JlOKaKUTe, YTO MOTydaeMblit
KoJ1 JInHeeH u umeet mapamerpsl $[n'n",\k'k"\,d'd"] g8$.

ITycth MOPOXKAAOIAs Marpuua CHCTEeMaTHYECKOTO Koza umeer BUJL:
$G=\left(I"k\big|\widetilde { G} \right)$, rne $1"k$ — emunnmunas marpuma. Jlokaxwure, 4To Marpuua
S\left(-\widetilde { G} T\big|I" {n-k} \right)$ siBisleTCcs MPOBEPOUHOIT MaTpuIieli TOTO KOJa.
EcrecTBeHHBIN BONPOC: BEPHO JIM, YTO €CJIM CYHIECTBYET KaKOH-TO KOJ C 3aJaHHBIMH HapameTpaMu
$(n,M,d)$, To HaitnETCs M TMHEHHBII KO C TAKUMHU XKE WK JydIuMu napamerpamu? Oka3piBaeTcs, He
BCETNa; B HEKOTOPBIX CIIydasX JIMHEWHBIC KOJbl INPOUTPHIBAIOT HEIMHEHHBIM IO YHUCIY CIIOB.
W3BecTHbIli  HeNMWHEHHBIH  JBOWYHBIA  koj  Hopacrpoma—PoOuHCOHA  uMeeT  HapaMmeTpsl
$(16,\,256,\,6)$. Jlokaxkure, YTO HE CYIIECTBYEeT JIMHEWHOTO JBOMYHOIO KOIa C MapameTpaMu
$[16,\,8,\,6]$ (ecnu Obl OH CyIIECTBOBAJ, TO YHUCIIO KOJOBBIX CIIOB B HEM OBLIO TO JKe, 4TO Yy Koua
Hopncrpoma—PoGunCcOH). (Ykazanwue: PUMEHHUTE MOCJIEJOBATEIEHO TeopeMy
Conomona—IlIItugepa 06 ocrarouHOM KoJie M TpaHHIly XeMmMMmuHTa.) [IpoBepsre, 4TO OIHA JHIIb
rpannna ['paiicmepa—Conomona—Iltuddaepa He mO3BOISIET JIOKA3aTh  HECYNICCTBOBAHUE
$[16,\,8,\,6]%-kona.

Pa3pe3 B rpade — o710 pasduenume ero BepmmH $V=S\sqcup(V\setminus S)$. Pazmepom paspesa
Ha3bIBaeTCs YnCio pédep Mexay muoxkecTBoM $S$ u ero nononuenuem. 3agasa MAX-CUT cocrout B
TOM, YTOOBI 110 33JaHHOMY TI'pady ONPEACTUTh Pa3pe3 MaKCUMAIBLHOTO pa3mepa. M3BecTHO, 4To 3a1a4a
MAX-CUT ne Tonbko NP-tpynHa cama o cebe, HO Takxke NP-TpyaHO# siBisieTcst 3a/1a4a HaXOK ICHHST
paspesa, umetomiero pasmep $0.95$ or makcumansHOro. Jlokaxkute, uto 3agada MAX-CUT
MONMHOMHANILHO cBoaMTCs K 3amade NCP u cjienaiite oTciona BBIBOJ O TPYIHOCTH MPUOTHIKEHHOTO
pewenus 3agaan NCP.

Kon Punma—Comnomona Hax andasurom $\mathbb{F} {2"t}$ moxxHO paccmarpuBaTh Kak TBOWYHBIN
KOJ, 3aMCHUB KaXIYI0 KOOPIMHATY KOJOBOIO CJIOBa Ha JBOWYHBIN Bektop jummHbL $t§. Kakue
napameTpsl OyleT WMeTh moiydeHHbIH kox? Ilokakute, 4To mpU cTpemsiueiics K OeCKOHEYHOCTH
anuHe cnoB U npu GuxcuposanHoM $\delta>0$ y momydenHoro kona okassiBaercs $\rateto 08.
JlokaxuTe, 4TO KOJ, OPTOrOHANbHBIN Komy Puma—Maiiepa ¢ mapamerpamu $(r,\,m)$, cam siBisiercs
kogoM Puna—Marepa (kakue y HeTo mapaMmeTpal?).

Haiimure acumnroTuky mapamerpa $\operatorname{rate}(C)$ mist xoma Puma—Mamrepa $C$ npu
¢pukcuposannom $\delta(C)$ u pactymem $mS.

Ilens oTOM 3amaum — mokaszath, uto $[7,4,3]$-xkon XemmmuHra JOmMycKaeT Ma)KOPHUTAPHOE
nexonupoBaHue. PaccmoTpum nopokaaromyto marpuity storo koza: \[\left(\begin{matrix} 1 & 1 & 1 &
1&1&1&1V\0&0&0&1&1&1&1TVN0&1&1&0&0&1&TW1&0&1&0&1&0
& 1 \end{matrix}\right)\] JIto6o#i komoBeiii Bekrop $\mathbf{a}=(a 1,\\ldots,\,a 7)$ moxer ObITH
npezcrasiex B Buae $\mathbf{a}=c 1\mathbf{e} 1+\Idots+c 4\mathbf{e} 48, rme $\mathbf{e} i$ —
crpoku Mmarpunpbl. JlomyctuM, 9To MBI nepenanu Bekrop $\mathbf{a}$ mo kamamy, m Ha BbBIXOIE
nonyumn Bekrop $\hat{\mathbf{a}}$, ormuunblii OT ucxomHOrO HE OOJIce YeM B OJHOM KOOpAMHATE.
[MpexssiBuTe TpH paBeHcTBa BUaa $¢ 2=\sum s a {j s}$, rae MHOXKeCTBa cliaraeéMbIX CyMM B TIPaBBIX
YacTsIX PaBEHCTB HE MepecekaroTcs. [IpeapsBuTe aHAIOTMYHBIE CUCTEMBI U3 TPEX paBeHCTB s $¢ 3$
u $c_4$. Tone3yscs 3TUMH PaBEeHCTBAMU, JIEKOIUPOBAHIE MOXKHO OCYIIECTBIATh TaK: BBIYHCIIAEM JIJIS
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
MOJIY4HIJIOCh 10 KpaiiHel Mepe B IByX cymmax u3 Tpéx. Ocranoch Haiitu $c¢_1$. Jlnst atoro crpoum
BekTop  $\hat{\mathbf{a}}-c 2\mathbf{e} 2-c 3\mathbf{e} 3-c 4\mathbf{e} 45. Drtor Bexrop
JOJDKEeH oTiin4aThest oT BekTopa $c_1\mathbf{e} 1§ He Oonee yem B omHO# KOOpAMHATE, — OTCIOAA
TpuBHaNbHO omnpeaersiercs $c_1$. Jlekogupyiite onrcanHbM criocodoMm cioso $(1001010)S.

[ycts $n=2"m$ u myctp $C$ — $\left(n,\,2n,\,\frac {n} {2} \right)$-kon Boyza—IlIpuxanae Ha OCHOBE
$(n\times n)$-marpunsl Anamapa, moctpoeHHO# 1mo koHcTpykuuu CuibBectpa. [lokaxure, 9T0 KOA
$C$ skBuBanenteH kony Puna—Masepa.



Joxaxure, yto 3akiatoueHue Jemmbl Jluntona—/leMumnmo—IIBapiia—3unmnenss ocTaércs BEPHBIM,
ecim $s_1,\\Idots,\,s m$ BeIOMparoTcs HE M3 OJHOTO W TOTO YK€ MHOXECTBA, a KaXI0€ M3 CBOETO
MHO)KecTBa MormHocTH $N$. Kak mMoxkHO 0000muTh jJemmy, ecian kKaxaoe $s i$ BwiOupaercs u3
HeKoToporo MHokecTBa MomHocTH $N i$? Kak MOXHO yTOUHHTH JeMMy, €cii 10OaBHTh 3HAHHE O
BennunHax $\deg {x i}P$?

BreiBenuTe W3 JI0Ka3aHHOH HaMH «BEpPOATHOCTHOW» ¢opmbl Teopembl llleHHOHa (C  OIEHKOM
BEPOSATHOCTH YCIEUIHOTO JEKOJMPOBAHHS IPH CIy4allHOM BBHIOOpE KOAMPYEMOTO CIIOBA) TEOpEMY
[llennona B ciuenytomeit ¢GopmymupoBke: «Ilycts $\varepsilon§ — ckomp yromuo wmasoe
MOJIOKUTENbHOE 4Yncio. Ilycth BeposTHOCTH ommOKku Ha cumBon paBHa $p\in(0,\,1/2)$. Torma
cymectBytor Takue $nk$ u Takme ¢ynkumm xomupoBanus $E$ wu nexommpoBanms $DS$, uto
$rate(E,D)\gegslant 1-H(p)-\varepsilon$ u mns moGoro cimoBa $\mathbf{a}\in \{0,1\}"k$ npu
coydaiiHOM  Bekrope  ommbOok  $\mathbf{e}$  mmeer MecTro  omeHKa  BEpOATHOCTH
$\Pr[D(E(\mathbf{a})+\mathbf{e})\neq \mathbf{a} |\It\varepsilon$.

JIns mokaszarenbCcTBa 3TOro (hakTa MOXKHO BOCIOJIB30BATHCS TEOPEMOW B MCXOMHOW (hOPMYITHPOBKE, a
3areM B3iATh $k$ Ha enuHuMIly MeHbllee W Ha ocHOBe ucxonHOM QyHkuuu $E$ nocrpouts HOByIO
¢yuknuo  kogauposanus  $E'A\N{0,1\}"N{k-1}\to \{0,1\}"n$, u coorBeTcTByIOIIYIO ¢€il (QYyHKIHIO
JEKOTUPOBAHHSI.

[Ipocnenure cBsizb Mexay Teopemamu llleHHOHa M «TeopeMOH, OOpaTHOW K TpaHUIlE XEMMHHTa,
J0Ka3aHHOW HAMU B TPETHEM YPOKE BTOPO HEIECIH.

[TocTpoiiTe ¢ MOMOIIBI0 KaCKaJHON KOHCTPYKIIMM M HEKOTOPHIX M3 pacCMaTpHBAEMBIX HAMH paHee B
Kypce KOJIOB JUIsS IOCTPOCHHUS IBOMYHOTO Kojia ¢ mapamerpamu $(240,\,256,\,d)$, rne $d\gegslant 7283.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. AJ'I(baBI/ITHOG KOAUPOBAaHHC. CBolicTBa OJHO3HA4YHO ACKOAUPYCMBIX KOJOB.

2. PacnosnaBanme omHO3Ha4HOCTH. OIEHKAa JUIMHBI HEOJHO3HAYHO JEKOJHPYEMOTO CJIO-Ba.
[peduxrcubie koapl. HepaBencto Kpadpra—Makmuiiiana.

3. CymecTtBoBaHue Tpe(UKCHOTO KOjAa C 3aJaHHBIM HAa0OpOM JIUH clioB. Koiapl ¢ MUHH-MaIbHOM
n30pIToYHOCTHIO. Teopema Xaddmana o peayKIHH.

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

5. Koner BapmiamoBa—TeHeHToMIbIIa, adTOPUTMBI UCIIPABICHHS OJAWHOYHBIX OIMMOOK BBINAJCHUS U
BCTaBKH CUMBOJIOB. I papoBast Mozesb kaHama.

6. IllenHonoBckoe mpowm3BeneHUe rpadoB, NICHHOHOBCKas EMKOCTh. Teopema O BEpXHEH OIlCHKE
IEHHOHOBCKOW EMKOCTH.

7. CHMMETPUYHBIN KaHAT C OIMMOKAMHU 3aMEeIICHUSI.
8. Paccrosinue Xemmunra. KogoBoe paccrosiHue.

9. OcHOBHbIE 3a/laull TEOPUH KOJOB, MCIPABISIONIMX OLIMOKU. [paHuUIbI A MapaMeTpoB KOIOB,
UCHPAaBISIIOIINX OIIMOKM: TpaHHMubl cdepuyeckod ynakoBkd, CuHmitoHa, Ilmorkuna. Bnoxenue
METPHUYECKUX IPOCTPAHCTB.

10. JleMMa o yuciie BEKTOPOB B €BKJIMIOBOM MpocTpaHcTBe. [ panuia Dnaiteca—Dbaccansiro.

11. Jluneiinpie xoapl. Ompenenenus. [lopoxmaromas u mpoBepodHas MarTpHuibl. CBS3b KO-JI0BOTO
paccTosiHUs C MPOBEPOUHOM MaTpuueil. CucTeMarnieckoe KOJUpPOBaHUE.

12. JlexogupoBanue no cunapomy. Kogsl Xemmunra. ['panuna Bapmamosa—Innbepra. OcraTounsiit
koj1, rpanuia [ paiicmepa—Conomona—IlItudduepa.

13. Teopema lllenHHOHa O MPOMYCKHOH CIIOCOOHOCTH CHMMETPUYHOTO JIBOMYHOTO KaHana (BTOpas
gacTh — 0e3 J0Ka3aTesbCTBa).

14. AcuMOTOTHYECKHUE TApaMETPBl CEMEHUCTB KO/IOB.

15. CnoxHOCTh 3aJaud [IEKOAMPOBaHUSI JUHEHHBIX KomoB: 3amada NCP. I'padwi-pacmmpuren.
BeposiTHOCTHOE 10Ka3aTeNIbCTBO CYLIECTBOBAHUS pacIlupUTeIIeH.

16. Konsl Ha ocHOBe nBymoibHBIX rpadoB. KogoBoe paccTossHHE KOOB HAa OCHOBE PacIIU-PUTEIICH.
Anroputm nexonupoBanus Cuncepa—ILlnuismana.

17.  Kompt  Puma—Conomona. Anroput™m  nexoaupoBanHusi  bepnexamma—Benua.  Koabl
Pu-na—Manepa: Ko10BO€ paccTOsIHUE, JITOPUTM Ma’KOPUTAPHOI'O IEKOAUPOBAHUS.

18. Jlemma JIuntona—/leMunno—IlIBapua—3wumnmerns. [Torstue 06 anredporeoMeTpruie-cKuX Kojax.

19. Huknuueckue koabl. IIpoBepovHBI U MOPOXKAAIOMINA MHOTOUYICHBI, KPUTEPUI CyIe-CTBOBAHUS
KOJIa C 33JaHHBIM MOPOXKAAOIINMM MHOTOUJIEHOM.



20. Bung mnopoxpamomed U mpoBepouHoil Marpuil. CucremarHdeckoe KoaupoBaHue. [pa-Huna
boy3a—Yoynxyprn—XoKBUHTEMA.

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

22. CoBepuieHHble konbl. Teopema Bacunbesa.

23. Kackanusie koabl. Kogst @opHu.

24. CBEpTOYHBIE KOBI.

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

26. [lonsTre o cnucOYHOM ekoaupoBanuu. I panuna J[>xoHcoHa.

27. Hexotopble MPHIOKEHUS TEOPETUKO-KOJOBBIX pPE3yJIbTaTOB M IOAXOJOB B TEOpETHUUE-CKOM
nH(POpPMATUKE U WHXECHEPUH.

28. Xpanenue nannbix Ha CD, kpunrorpaduueckas cuctema MakDiunca, cxema pasene-Husl CeKpeTa
Hlamupa, KOMMyHUKallMUOHHAS CIIOKHOCTD, I€PaHIOMU3aLUs, IOPOTOBLIE CTPYKTYPh! JAHHBIX.

Kpurepun onennBanus
- omenka «omuuHo  (10)»  BeIcTaBisieTCs  CTYACGHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNN KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;
- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH MPOrpaMMbl AUCIUITIIMHBEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHUH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peLIEHN;
- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMN MporpaMMbl AUCIUIIMHBEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;
- OILIEHKa «xopoluo (7)» BbICTaBIsETCS CTYACHTY, €CJIM OH TBEPAO 3HAET Marepuaj, I'paMOTHO M IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;
- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYAEHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSTh IIOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIYyCKaeT B OTBETE WJIU B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OLIEHKa «XopowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMeeT MPHUMEHSATH MONyuYeHHbIC 3HAHWS Ha MPAKTUKE, HO JOIYCKAE€T B OTBETE WM B PEIICHUH
3aJ1a4 HEKOTOPbIE HETOUHOCTH;
- OIIEHKa «Y/IOBJIETBOPUTENbHO (4)» BBICTABISETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU IIPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIAJCET OCHOBHBIMU pa3lelaMd Y4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHu Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3lly B CTaHAApPTHOU
CUTYyalluy;
- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HaeT OoJblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;
- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTAaBISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemss mpoBeneHus mauddepeHIIMPOBAaHHOTO 3aueTa, OO0ydJalwmuecs MOTYT TOJIb30BaThCs
MPOTPaMMON JUCIIUILTAHBI.



