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: A,I[I[I/ITI/IBHaH KOM61/IHaTOpI/IKa
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: HpI/IKJ'IaI[HaH MareéMaTuKa 1 I/IH(I)OpMaTI/IKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 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

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: A.A. I'mubuayk, kauj. pus.-Mat. HayK, JOIEHT, TOTICHT

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA
Lenp Kypca - 1aTh OCHOBBI aKTHBHO Pa3BUBAIOILEHCS HAyKH, KOTOPOU SIBIISIETCS aAJUTHUBHAs KOMOMHATOPHKA.
OCHOBHOI 00BEKT U3Y4EHUs aJINTUBHON KOMOMHATOPUKH - CyMMa JIByX MHOXeCTB. B Kypce OyneT moKphIThI
BOIIPOCHI 3KCTPEMAJIbHONW aJAMTHBHON TEOPUH, KOTOpas M3Y4YaeT CTPYKTYPY MHOXECTB, Y KOTOPBIX CyMMa
mana. Kypc mokpeiBaeT kiaccuueckyro Teopemy Dpeiimana, HepaBeHcTBa I[lmronHeke-Pyxu, teopemy

Bocnepa, TCOpECMY KHe3epa " Apyruc BCIIH, KaCaronuecss B OCHOBHOM BKCTpeMaHBHOﬁ a,[[):[PITPIBHOﬁ TCOpHU.

1. leau u 3apauu

esab AMCUUIIHHBI
OCBOCHHE aJJINTUBHON KOMOWHATOPHUKH.

33]13‘[1/[ JAUCHUIIINHBI

* OCBOCHHE CTyICHTaMu 0a30BBIX 3HAHWN (TIOHATWHN, KOHIICTIIVA, METOAOB M MOJeNeii) B o0iacTu

QITATHBHON KOMOWHATOPHUKHY;

* IpuoOpeTeHne TeOPETUUYECKUX 3HAHUM U NPAaKTHYECKUX YMEHUH M HAaBBIKOB B 00JIACTH aiTUTUBHOM

KOMGI/IHaTOpI/IKI/I;

*  OKa3aHWE KOHCYIbTAlMi M TOMOIIM CTYyACHTaM B IPOBEICHUU COOCTBEHHBIX TEOPETUYECKUX
HC-CIIeIOBAaHUN B O0JIACTH ITATHBHON KOMOWHATOPUKH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWH B 00JIaCTH HH()OPMATHKU U
BBIYMCIIUTEIBHON TEXHUKN

OIIK-1.1 3gaeT W cmocoOeH  HCIOJIL30BaTh B
nmpoeCCHOHANBPHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH
MH(QOPMATUKHU U BBIYUCIUTEIBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBAThH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4Yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTUKH, ECTECTBEHHBIX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

(dyHIaMeHTaNbHbIC TOHATHUS, 3aKOHBI AITATHBHON KOMOMHATOPHKHY;
COBPEMEHHBIE TIPOOIEMBI COOTBETCTBYOIIUX Pa3/IelOB aJINTUBHON KOMOMHATOPUKH;
TIOHSATHS, aKCMOMBI, METO/BI JOKa3aTebCTB U JI0KA3aTeNbCTBA OCHOBHBIX TEOPEM B paszzelax,

BXOJAIINX B 63,30ByIO 4aCTb LUK,

OCHOBHBIC CBOMCTBa COOTBETCTBYIOIIUX MATEMAaTUUICCKUX 06’beKTOB;
AHAJIMTUYCCKUC U YUCIICHHBIC MOAXOAbl U MCTOABI Ui PCHICHUSA TUIIOBBIX HNPUKIIAJHBIX 3aJ1a4d

ITUTUBHON KOMOWHATOPUKH.
YMETh:



TIOHSTH IOCTABICHHYIO 3a/1a4Yy;

UCIIOJIBb30BaTh CBOM 3HAHUS JUIsl pelieHus] QyHIaMEHTAJIbHBIX U NMPUKIAAHBIX 33/1ad aJINTHBHOMI
KOMOWHATOPHKH;

OLICHUBATh KOPPEKTHOCTB IIOCTAHOBOK 3a/1a4;

CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKIACHHE;

CaMOCTOSITEIBHO HAaXOAWTh AJTOPHUTMBI PELICHUs 3ajad, B TOM YHCJIE M HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;

CaMOCTOSITEIIEHO BHJICTh CIIC/ICTBHUS ITOJTYUYCHHBIX PE3YyJIbTATOB;

TOYHO TPEICTABHTh MAaTeMaTHUECKUE 3HAHMS B OOJIACTU CIOKHBIX BBIYHMCICHUH B YCTHOW H
MUCHLMEHHOM (hopMe.
BJIQJICT!

HaBBIKaMH OCBOCHUS 0OJIBIIOT0 00beMa HH(POPMAIMK M PEUICHUs 3aa4 ( B TOM YHCIIe, CIOKHBIX);

HaBBIKAMH CAMOCTOSITEIbHOIM PabOThl M OCBOCHHSI HOBBIX JIUCLUILIMH;

KyJIBTYPO# MOCTaHOBKH, aHAJIHM3a U PEUICHUS] MaTeMaTHYeCKHUX M MPHUKIAIHBIX 33724, TPEOyrOIIX
JJISl  CBOEIO PEIICHMSI HCIOJIb30BAHUS MATEMaTH4eCKUX II0JXOJOB ¥ METOAOB A IUTUBHOM
KOMOWHATOPHKH;

HPEIMETHBIM SI3bIKOM CJIO’KHBIX BBIYMCIICHUI M HAaBBIKAMHU IPAMOTHOTO OIMCAHUS PEIICHUS 3ajaq
W TIPEJCTABICHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 I'pynnel MOJIMHOMHUAIBHOTO POCTA. 10 6
2 I'pynnel, moposxnEHHBIE aBTOMAaTaMH. 15 6
Krnaccudukanust aBTOMAaTHBIX TPyHI ¢
3 IBYMSI COCTOSIHMsIMH U andaButoMm {0, 10 6
1}.
4 Merton Hunecena. 15 6
5 Hepagenctso [InonHeke. 10 6
Nroro yacos 60 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)

1. I'pyniiel OJIMHOMUAJIBHOIO POCTA.

Poct cnoxxHOCTH IpyIIIBL.

2. I'pymimibl, mOpoXkAEHHBIE aBTOMaTaMHU.

JlelicTBUS HA KOPHEBBIX JACPEBBSIX.

3. Knaccudukarus aBTOMaTHBIX TPYII ¢ ABYMsI cocTosiHUsIME U andasutom {0, 1}.



Teopema banora-Cemepenu-I'ayspca. Ctapiiue s3HEprun, CTPYKTypHbIE TEOPEMBI.
4. Meron Hunbcena.

Ero reomerpuueckas uHTEpIpeTaLysl.

5. Hepasenctso I1lntoHHEKE.

[Ipocrelimye COOTHOMIEHUS MEXKYy pa3MepaMu CyMM MHOECTB.

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

CranpaptHas ydyeOHas ayIuTOPHSL.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Tuckpetnblit ananu3. KomOunatopuka. Anreopa noruku. Teopus rpados [Teker] : yue6. mocodue
s By3oB / FO. U. Kypasnes, 0. A. ®nepos, O. C. @enpko ; M-Bo 0bpazoBanus u Hayku PO, Mock.
¢u3.-rexH. uH-T (roc. yH-T .— M. : MOTH, 2012 .— 248 c.

2. Komounaropuka u nadopmarus [ Teker]. Y. 2, Undopmanmonnsie monenu / B. K. JleonThes ; M-Bo
oOpaszoBanus u Hayku PD, Mock. ¢us.-texH. uH-T (Toc. yH-T) - M.MDTU,2016

3. Kombunaropuka u Teopus BepostHoctelt [ Texct] / A. M. Paitroponckuii - M.M®THN,2012

4. 'mnore3a Kuesepa u Tononornyeckuii metoy] B komOuHatopuke [Tekct] : [y4e. mocobue /i By30B|

/ A. M. Paitroponckuii ; Jlernsas mikona "CoBpemeHHast Mmarematuka', JlyoHa, uroms 2008 . — M. :
MIIHMO, 2011 .— 28 c.

5. OcHOBBI KOMOMHATOPHKH U TeopuH uncen [ TekcT] : cOOpHUK 3a/ad : yuel. mocodue i By30B / A.
A. I'muOnuyk [u ap.] .— Honronpyansiii : U3a. Hom "Unatemext", 2015 .— 104 c.

JomnonHutenbpHas auTeparypa

1. JIuneitHo-anrebpandeckuii MeTos] B komOuHaropuke [Tekct] : [yueb. mocobue st By30B] / A. M.
Paiiroponckuit .— 2-e u3a., gon. — M. : MITHMO, 2007 .— 144 c.

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

http://dm.fizteh.ru/
http://web.stanford.edu/class/ee364b/lectures.html

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MyHBTHMeHHﬁHLIe TEXHOJIOI'MH, BKIIKO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.

B npouecce camocTosATENbHOM PabOTHI 00YUaIOIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PexomeHmyeTcsi YCHENIHO CAaBaTh KOHTPOJBHBIE PAOOTHI, TaK KaK 3TO YIPOIIAET HTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.

2. JIns MOATOTOBKM K MUTOTOBOM aTTeCTAlMM MO MPEAMETY Jy4YIlle BCEro MOoJb30BaThCsl MaTepuajiaMu
JICKITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

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

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: A.A. I'mubuayk, kauj. Gus.-Mat. HayK, JOIEHT, TOTICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWI B 00JIaCTH HH(H)OPMATUKU U
BBIYMCIIUTEIBHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIauu

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4ecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
WH(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

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «A,I[I[I/ITI/IBHaH KOM6I/IHaTOpI/IKa)> O6y‘laIOILIHI>'IC$I JOJIKCH:

3HAThb:

(dyHIaMeHTaNbHbIC MOHATHS, 3aKOHBI AITATHBHON KOMOMHATOPHKHY;
COBPEMEHHBIE TIPOOIEMBI COOTBETCTBYOIIUX Pa3/IelOB aJINTUBHON KOMOMHATOPUKH;
TOHSATHS, aKCMOMBI, METO/BI JOKa3aTeIbCTB U JI0KA3aTeIbCTBA OCHOBHBIX TEOPEM B paszzelax,

BXOJAIINX B 63,30ByIO 4aCTb LIUKII;

OCHOBHBIC CBOMCTBa COOTBETCTBYIOIIUX MATEMAaTUUICCKUX 06’beKTOB;
AHAJIMTUYCCKUC U YUCIICHHBIC MOAXOAblI U MCTOABI Ui PCHICHUSA TUIIOBBIX HNPUKIIAJHBIX 3aJa4

ITUTUBHON KOMOWHATOPUKH.
yMeTh:
MOHATH MOCTABICHHYIO 3a1a9y;

WCTIONB30BaTh CBOM 3HAHMS JUIS PEIICHUS (yHIaMEHTAIBHBIX ¥ MPUKIATHBIX 3a/1ad I TATHBHON

KOMGI/IHaTOpI/IKI/I;

OLICHMUBATb KOPPEKTHOCTL NOCTAHOBOK 3a1a4;
CTPOT0 JOKA3bIBATb UJIM OIIPOBCPIraTh YTBCPIKACHUC,
CaMOCTOATCIIbHO HAaXOAUTH aJITOPUTMbI PCUICHUA 3ada4d, B TOM HYHUCJIC W HECTAaHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

CaMOCTOATECIIbHO BUJACTD CJICACTBUS NMMOJTYUCHHBIX PE3YJIbTATOB,
TOYHO HOPCACTABUTH MATCMATHYCCKUC 3HAHUA B 00JIaCTU CJIOXXKHBIX BBIUKMCIICHUNA B YCTHOﬁ nu

MUCHMEHHOM (hopMe.
BJIaJIeTh:

HaBBIKaMHU OCBOCHWsI OOJILIIIOTO 00beMa HH(POPMAIINH U PEIIeHUs 3ajad ( B TOM YHUCIIE, CI0XKHBIX );

HABBIKAMU CaAMOCTOSITEILHOM PabOThl U OCBOCHUS HOBBIX JTUCIIHILIHH;

KYJIETYPOU ITOCTaHOBKH, aHAIIN3a U PEIICHNUS] MaTeMaTUYeCKUX U MPUKIAIHBIX 3a/1a4, TPEOYIOITHX
JUISL CBOETO pEIIEHUS HCIIONb30BAHUS MAaTeMaTH4YeCKUX IIOJXOJ0B W METONOB aJAUTHUBHOU

KOMGI/IHaTOpI/IKI/I;

MPEAMETHBIM SA3BIKOM CJIOKHBIX BBIYMCIICHUM U HaBbIKAMH rpaMOTHOTI'O OIIMCAaHUA PCUHICHUA 3ada4
" NpCACTABJICHUA NMMOJYUYCHHBIX PC3YJILTATOB.

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

Texymuii KOHTPOJIb

Bompoc 1. HepaBeHncTBO TpeyronsHuka Pyxu.




Bormpoc 2. AnnutuBHas sHeprusa. OLEeHKH Ha aJINTUBHYIO dHEpruio. Jl0Ka3aTeabCTBO YTBPEKACHUS O
TOM, YTO MHOXECTBO C MaJICHbKOW CYMMOM MMeeT OOJBINYIO aJIUTHBHYIO SHSPTUIO.

3anmaua 1. Given an arbitrary abelian group G. For any subgroup H G and any subset S denote S/H := {s
+ H : s S} G/H. Suppose that A u B are arbitrary nonempty subsets of the group G and H = H(A + B).

Prove that either |A + B[>|A[+/B|, or |(A + B)/H| = |A/H|+|B/H| 1.

3anaua 2. BriBenure u3 Teopemsl Knesepa cnenyromee yreepkaenue: [lycte m > 2 u A,B HemycTbie
nogmMuoxkectBa Z/mZ. Ecim 0 B u (b,m) = 1 juisa nro6oro anementa b B\{0}, To |A + B|> min{m,|A|+|B]
1}. DOra Tteopema Obuia gokazanHa M. Yosmoit u Hocut ero mms. 3amada 3. [J[ns JrOOBIX HEMTYyCTBIX
KOHEYHbIX MOAMHOXECTB A u B mpowusBosibHO# abeneBoil rpynmsl G 0Ka3aTh, YTO IKBHUBAJICHTHBI

cienyrouue yreepxkaenus: 1) |A+ B| =|A||BJ. 2) |JAB|=|A|BJ. 3) |{(al,a2,b1,b2) AUAUBUYB : al + bl
= a2 + b2}| = |A|B]. 4) |{(al,a2,bl,b2) AHAYBUYB : al bl = a2 b2}| = |A|B|. 5) |A (x B)| = 1 ans
mo0bIx XA+ B.6) |AB +y)|=1 mamobeix y AB. 7) (AA) (B B) = {0}.

3anmaua 4. PaccMOTpuM [Ba MPOW3BOJNBHBIX KOHEYHBIX MOAMHOXecTBa A,B mpowusBoibHOro moms F,

COCTOSIIIMX O MEHBIIEH Mepe U3 JBYyX JEMEHTOB. J[oKaxuTe, 4TO AJISl POU3BOJIBLHOTO HEHYJICBOIO
anemenTa ¢ F HepaBencTBo|A+cB| < |A||B|BbIosHEHO TOTAA U TOIBKO TOTAA, KOTAa HAHAYTCS SI€MEHTBHI
al,a2 A,bl,b2 B,bl 6= b2, Takue, uro ¢ = al a2 b2 bl . Hamomuum, uro maokectBo ¢cB = {c}-B = {c'b
:b B}.

3anmaua 5. PaccMotpum npounsBosibHOE KoHEwHOE monie F u nro6oe ero noamone P F. Jlokaxute, 9to st

MPOU3BOJILHBIX HeHyneBbix snementoB ¢,d F = F\{0} muoxectBo A = ¢ + dP ynmosnerBopsier
paBeHcTBaM |A + A| = |A| u |A-A| = |A| OTHOBPEMEHHO TOTJIA ¥ TOJBKO TOTAA, Kora ¢ dP.

3amaua 6. Jlokaxute, 4To HekoTopoe moamHOkecTBo A monst F (JA]> 2,|F| > 2) ymomierBopsieT

paBerctBaM |A-A| = |A| u |A + A| = |A| OZTHOBpEMEHHO TOIAa M TOJNBKO TOTrAa, KOorma A ecTh
MYJBTUILTUKATUBHBIN cABUT HeKoToporo noamnois P F, To ects cymectByroT anemenT ¢ F, Takue, uto A
=cP.

3anaua 7. [lycTh p Tpou3BOJIBHOE TIPOCTOE Yncio U cl,c2,...,ck moOble HeHyneBbie KOADHUITUCHTHI U3
Zp. Paccmorpum dynkmuio f(x1,x2,...,xk) = clxk 1+c¢2x2 2+...+ckxk k. Jlokaxute, 94T0 cpaBHEHUE
f(x1,x2,...,xk) n (mod p) paszpemmumo aist 1000T0 N.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. Bsenmenume. Ilpocreiilime COOTHOIIEHHS MEXAY pasMepaMu CyMM MHOXecTB. HepaBeHCTBO
[lmroHHEKE. YHUBEpPCAIBHBIE MHOXKECTBA.

2. CTpyKTypa MHOXKECTB C MaJIbIM y/iBoeHueM. JleMMbl o mokpeiTusix. Teopema dpeitmaHa B Tpymmax ¢
Kpy4YEHHUEM.

3. Ananu3 @ypobe Ha aleneBbIX Tpynnax. PaBHomepHbie MHOXeCTBa niepBoro nopsiaka. Teopema Pora.
4. Jlemma perynsipuoctu Cemepenu. Teopema Pyxu-Cemepenu o TpeyroiibHUKax.

5. bonplme TPUrOHOMETPUYECKHE CYMMBI.

6. CoiicTBa MHOXecTB bopa.

7. [louTn MepUOAMYHOCTH CBEPTOK XapaKTEPUCTUUECKUX (PyHKIMA. ApudMeTniecKre Mporpeccuu B
CyMMax MHO>KECTB.

8. Teopema @peiimana, monMHOMHUANIBHAS THIIOTE3a boromoboBa — coBpeMEHHbBIE OIEHKH.

9. Teopema banora-Cemepenu-I"ayspca. Crapuine s3Hepriuyl, CTPYKTYPHBIE TEOPEMBI.

10. Koncrpykuust bepenna MuoxecTs 0e3 petiennii aUHHBIX ypaBHEHHUI. BepxHue OleHKH.

11. Hopmsi I'ayapca, paBHOMEpHBIE MHOXKECTBA CTAPIINX MOPSAIKOB.

12. Teopema Cemepenu-TporTep, BbImykible MHOKecTBa. CyMMBI NMPOUM3BEACHHUM : BEIIECTBEHHBIN
CIrydJail.

Tembl 11 KypcoBBIX padoT:

1. CymMBl mpoM3BeNEHHUI: KOHEUHBIC IIOJIA, PAaBHOMEpPHAsl PaCHpENeiICHHOCTb MYJIBTHILTUKATUBHBIX
HOATPYIII.

2. I[Ipobnema Kakest.

Kpurepun onennBanus
- omenka «ommuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY, IIOKa3aBIIEMYy  BCECTOpPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOU MPOTrpaMMBbl JUCITUTUIMHEI U YMEHHE IPUMEHSITH UX
Ha TPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWIIbLHOE 00OOCHOBAaHUE MPHUHSATHIX
peleHui

- omneHka  «omm4yHO  (8)»  BBICTaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- oneHka «xoporio (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHITh MOyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOIMYyCKAeT B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha MPaKTHKE, HO JIOMYCKAeT B OTBETE WJIU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOJTy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJ0CTATOYHO NpPaBUIIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIIeHUS JIOTUYECKOW TTOCIIE0BATEIPHOCTH B U3JI0KEHHH MTPOTPaMMHOTO MaTepHasa, HO MpU 3TOM
OH BIQJICET OCHOBHBIMH pa3lielaMd YYeOHOH NpOTrpaMMbl, HEOOXOJMMBIMH JJIsl JalbHEHIIETOo
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapaKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYTUPOBKH O0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKOW MOCIIeIOBATEIHHOCTH B U3JI0OKEHUH MPOrPaMMHOI0 MaTepHalia, HO IpU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/ellaMH Y4YeOHON mNporpaMMBbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss W MOXET TPUMEHSTHh MOJYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;

- OIIEHKA «HEYIOBJIETBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OONBIINECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl Y4eOHOW TMpOrpaMMbl JUCIHIUIMHBI, JIOMyCKaeT TIpyOble OINMOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH JUCIUTLINHBI U HE YMEET HCIIOIB30BATh MOMyUYCHHBIC 3HAHUS TIPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]a4

- OLICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOpPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mpoBeneHuss auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BaThCs
IpOrpaMMOl TUCIUTUTAHEI.



