degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: AnuTuBHAs KOMOMHATOPHKA
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBAJM(PUKAIMA: MarucTp
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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, reopemy KHesepa n apyrue Bemy, Kacaromnecss B OCHOBHOM dKCTPEMAIBHON aJIUTUBHON TEOPHH.

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
KOMOHMHATOPHKH;

*  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-1.1 3gaeT W cmocoOeH  HCIOJIL30BaTh B
nmpoeCCHOHANBPHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC MPUHIMITEI U METOJbI
WCCIIeOBaHUN B 007acTH TMPUKIAAHOW MaTeMAaTUKH W

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H
(dyHIaMEHTANbHOHN U PUKIIAJHON MaTeMaTHKH

nH(POPMATUKN
OIIK-2 CriocoOeH coBepIICHCTBOBATh U OIlK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
pean30BBIBaTh HOBBIE MAaTEMAaTHYECKHE MPAaKTUYECKYI0 3HAYMMOCTb NMPHUKIATHBIX MaTeMaTHUECKUX
METOBI PELICHUS IPUKIIAIHBIX 3a1a4 WCCIIEZIOBAHU B CBOCH MPOoeCCHOHANBHOM 001acTn
OIIK-3 CriocobeH pa3pabarbiBaTh OIIK-3.2 Brmageer wuccIenoBaTeNbCKUMH METOIAMU U
MaTeMaTUYeCKUE MOJEIN U IIPOBOAUTE UX CIIOCOOEH HCIIOIb30BaTh MX NPH PEIICHUH HOBBIX 3ajad,
aHaJIu3 IpY PELICHUH 33134 B 00JIaCTH NpUMEHSST 3HAHUS W3 pa3IMyHBIX O0MacTed HaykKu
podheCCUOHANTBHOM JIeTENLHOCTH (TexHuKn)

OIIK-4.1 Ymeer MIPUMEHSTh

OIIK-4 CriocobeH KOMOMHUPOBATh U
alanTUPOBATh CYIIECTBYIOIINE
MH()OPMaOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTUH ISl PEIICHHs 3a1a4 B 001aCTH
npo(heCCHOHATBHOM ESTENbHOCTH

MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTHH IS
MOWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
ohopMIIeHHsST M TPEACTAaBICHHS B BUJE AHAIUTHYCCKUX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJIJAMH ¥ PEKOMEHIAIIHSIMHU

[IK-1 I'oTOB K BKJIIOUEHUIO B [IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH CYIIECTBYIOINX TIOAXOJAOB K Bepuduranmu Mojueneu
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM MPOrpaMMHOTO OOECIIeYeHHsI B CBS3M C IOCTABICHHOM
JIOKAJIbHBIC HCCIICIOBAHUS HA OCHOBE EJIBIO U B COOTBETCTBUH C BHIOPAHHOW METOAMKOU

CYIIECTBYIOIINUX METOOB B KOHKPETHOU
o0mactu mpoeccruoHaTbHON e TEIIbHOCTH

[1K-3 Bnaneer naBbikamu yuyacTtus B HayuHbix |[[IK-3.1 3HaeT OCHOBBI BeleHHA HAyYHEMCKYCCHHM U
JUCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMA U |(DOPMBI yCTHOTO HAyYHOTO BBICKA3bIBAHHS

JOKJIaJJaMH1, YCTHOTO, TUCbMEHHOTO U
BHUPTYaJILHOTO (pa3MeleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIIeJOBAaHUN, TIPOBEACHUS KOPPEKTYPHI,
penaktupoBanus, peepupoBanus padoT

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)



B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HaTh:

(dyHIaMeHTaNbHbIEC MOHATHUS, 3aKOHBI aIJUTUBHON KOMOMHATOPHKHY;
COBpEMEHHbIE IPOOJIEMBI COOTBETCTBYIOIIUX PA3AEIOB aJINTHBHON KOMOMHATOPUKH;
MOHATHS, aKCUOMBI, METO/BI JOKAa3aTeIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIMX B 0a30BYIO YaCTh IIHKII;
OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHUECKUX OOBEKTOB;
AQHAJIMTUYECKUE U UYUCIIEHHBIE IOAXOIbl U METOIbl JJI PELICHUs THUIIOBBIX NPUKIAIHBIX 3a1ad
aATUTUBHON KOMOMHATOPUKH.
YMETB:

MOHSATH OCTABJICHHYIO 3a/1a4y;
UCIIONIb30BaTh CBOW 3HAHMWS JUISl peIIeHUs] (PYHIAMEHTAIBHBIX W MPUKIAIHBIX 3a/1a4 a8 JIATHBHOM
KOMOMHATOPHKH;
OLICHMBATh KOPPEKTHOCTB TIOCTAHOBOK 33/1a4;
CTPOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIEHO HAXOAUTh AJTOPHTMBI PEIICHHs 3aaad, B TOM YHUCIE M HECTaHAApPTHBIX, U
MPOBOJIUTH UX aHAJIH3,
CaMOCTOSITEIIBHO BUJICTh CIIEACTBUS MMOTYYCHHBIX PE3yJIbTaTOB;
TOYHO TPEICTABUTh MATEMAaTHUECKUE 3HAHMS B OOJNACTH CJIOKHBIX BBIYMCICHUH B YCTHOW H
MMCEMEHHOU (opme.
BIIAJICTh!

HaBBIKAMU OCBOEHUS OONBIIOT0 00beMa HHPOPMAITUH U pelieHus 3a1a4 ( B TOM YHCIIE, CIOKHBIX ),

HaBBIKAMH CAMOCTOSITEIbHON paOOThI M OCBOCHUS HOBBIX JUCIMIUINH;

KYJIBTYPOH IOCTAaHOBKH, aHAJIU3a U PEIICHUS] MaTeMaTHYeCKUX U IMPHKIAJHBIX 3a]a4, TPeOyOmmx
JUIE  CBOETO pEIICHUS WCIOJb30BAaHHA MAaTEMAaTHYSCKUX TMOAXOJOB W METOAOB aJJMTHUBHOM
KOMOMHATOPHKH;

MPEJMETHBIM SI3BIKOM CJIOKHBIX BBIYMCIICHHI W HaBBIKAMH TPAaMOTHOTO OTHMCAHHS PEIICHUS 3a]ad
U [IPE/ICTABIICHHS TTOJyYEHHBIX PE3yJIbTaToB.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHSATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 ['pynmel mOMMHOMHAIBHOTO POCTA. 10 6
2 I'pynmel, mopoxI€HHBIE aBTOMAaTaMHU. 15 6
Krnaccuduxanust aBTOMaTHBIX TpyHm ¢
3 OByMsi cocTosiHHsIMH U andaButoMm {0, 10 6
1}.
4 Mertox Hunscena. 15 6
5 HepasenctBo ILntoHHEKe. 10 6
Hroro yacos 60 30
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (Ocennuii)




1. I'pyniiel OJIMHOMUAIBHOIO POCTA.

Poct cnoxxHOCTH IrpyIIIBL.

2. I'pymimibl, mOpoXkIEHHBIE aBTOMaTaMHU.

JlelicTBUS HA KOPHEBBIX JACPEBBSIX.

3. Knaccugukaius aBTOMaTHBIX TPYII ¢ ABYMsI cocTosiHUsIME U andasutom {0, 1}.
Teopema banora-Cemepenu-I'ayspca. Ctapiiue s3HEprus, CTPYKTypHbIE TEOPEMBI.
4. Meron Hunscena.

Ero reomerpuueckas uHTEpIpeTaLysl.

5. Hepasenctso I1lntoHHEKE.

[Ipocrelimye COOTHOMIEHUS MEXKYy pa3MepaMu CyMM MHOECTB.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Tuckpetnblii ananus. 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.-trexH. 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. pus.-texH. uH-T (Toc. yH-T) - M.MDTU,2016

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

4. 'mnore3a Kuesepa u Tononornyeckuii metoy] B komOuHatopuke [Tekct] : [y4e0. mocobue is By30B|
/ A. M. Paitropoackuii ; Jletnsist mkona "CoBpemennas maremaruka', Jlyona, nrons 2008 . — M. :
MIIHMO, 2011 .— 28 c.

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

JomnonHurenbpHas auTeparypa

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

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

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

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

Ha 3ansTusx HCIIOJIB3YIOTCA MyHBTHMeHHﬁHLIe TEXHOJIOI'MH, BKIIKO4ad 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)

1. PeKOMeHI[yeTCH YCIICIIHO CAaBaTb KOHTPOJIbHBIC paGOTI:I, TaK KaK 3TO YHNpOIIACT HUTOT'OBYIO

aTTeCTaLUIO 110 NIPEIMETY.
2. Jlnst moAroToBKM K MTOTOBOM arTecTalyy 110 IPEAMETY JIydlle BCEro I10Jb30BaThCsl MarepuagaMu

JIEKIUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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 CriocobeH pemiars akTyallbHbIC 3aa49H
(dyHIaMEHTaNbHOMN U PUKIIAJTHON MaTeMaTHKH

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIIEeOBaHUN B 007acTH TPUKIAAHOW MaTeMAaTUKH W
nH(POPMATUKN

OIIK-2 CriocoOeH coBepIIeHCTBOBATh U
peann30BbIBaTh HOBBIC MaTEMaTHYECKHE
METO/IbI PEIICHHUS TPUKIIAIHBIX 33/1a4

OIIK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
MPAaKTHYECKYIO0 3HAYMMOCTh TPUKIAIHBIX MaTeMaTHYeCKUX
WCCIIeZIOBAHU B CBOCH MPOo(eCCHOHANBHOM 001acTn

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJICIH 1 IPOBOAUTH UX

OIIK-3.2 Bnazmeer wucciieqoBarejbCKUMU METONAMH U
CHocOoOEH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,

aHaJIM3 MPU PEIICHUH 33/1a9 B 001aCTH NpUMEHsIsT 3HAaHHWA W3 PasIu4yHbIX oOnacTteil  Hayku
npodeCcCUOHATBHOM JIeITENLHOCTH (TexHuKn)
OIIK-4.1 Ymeer MIPUMEHSTh
OIIK-4 CriocobeH KOMOMHUPOBATh U p
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS

aJanTHpOBATh CYLIECTBYIOIINE
MH()OPMaNOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTUH ISl PeILieHHs 3a/1a4 B 00J1acTh
npodeccuoHaIBHON 1S TeIbHOCTH

MOWCKa W aHamu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
ohopMIIeHHST M TPEACTAaBICHHS B BUJE AHAIUTHYCCKUX
0030pOB ¢ 000CHOBaHHBIMH BHIBOJITAMH ¥ PEKOMEHTIAIIHSIMHU

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIEMOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METO/IOB B KOHKPETHOU
obyacTu MpoheCCUOHATBHOU JISATEILHOCTH

[IK-1.2 YMmeer pemars Hay4dHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETCH
HIPOrPaMMHOTO 00ecHedeHus B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAaHHOW METOAUKOU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJaMH1, YCTHOTO, TUCBMEHHOTO U
BHUPTYaJILHOTO (pa3MelecHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MaTePHaOB COOCTBEHHBIX
HCCIIeJOBAaHUN, TIPOBEACHUS KOPPEKTYPHI,
penaktupoBanus, peepupoBanus padoT

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

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:

(dyHIaMeHTaIbHbIC MOHATHS, 3AKOHBI AITATHBHON KOMOMHATOPHKHY;
COBPEMEHHBIE TIPOOJIEMBI COOTBETCTBYOIIUX Pa3/IeloOB aJINTUBHON KOMOMHATOPUKH;
TOHSTHS, aKCMOMBI, METO/BI JOKa3aTelbCTB U JI0KA3aTeIbCTBA OCHOBHBIX TEOPEM B paszelax,

BXOJAIIHX B 63,30ByIO 4aCTb LIUKII;

OCHOBHBIC CBOMCTBa COOTBETCTBYIOIIUX MATEMAaTUICCKUX 06’beKTOB;
AHAJIMTUYCCKUC U YUCIICHHBIC MOAXOAblI U MCTOABI Ui PCHICHUSA TUIIOBBIX HNPUKIIAJHBIX 3aJ1a4

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.
BJIaJIeTh:

HaBBIKAMHU OCBOCHWsI OOJILIIIOTO 00beMa HHPOPMAIINH U PEIIeHUs 3ajad ( B TOM YHUCIIE, CI0KHBIX );

HABBIKAMU CaMOCTOSITEIEHOM PabOThl U OCBOCHUS HOBBIX JTUCIIHILIHH;

KYJIETYPOU ITOCTaHOBKH, aHAIIN3a U PEIICHUS] MaTeMaTUYeCKUX U MPUKIAIHBIX 33/1a4, TPEOYIOIHX
JUISL CBOETO pEIIEHUS HCIIONb30BAHUS MAaTeMaTH4YeCKUX TOJXOJ0B W METONOB aJAUTHUBHOU
KOMOWHATOPHKHY;

MPEIMETHBIM SI3BIKOM CIIO’KHBIX BBIYMCICHUN U HABBIKAMH TPAMOTHOTO OMHCAHUS PElIeHUs 3a7a4y
U MPEACTABICHUS MOJYYEHHBIX PE3YJIBTATOB.

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

Texylmuii KOHTPOIb
Bompoc 1. HepaBeHncTBO TpeyronsHuka Pyxu.

Bonpoc 2. ApautuBHas sHeprua. OLEHKH Ha aJIMTUBHYIO SHEpruio. Jloka3aTeabCTBO yTBPEXKICHHS O
TOM, YTO MHO)KECTBO C MAJICHHKOW CyMMOM MMeeT OOJbIIYI0 aINTUBHYIO SHEPIHUIO.

3anaua 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.

3anava 2. BriBenute u3 Teopemsl Knesepa cienyromiee yrBepxkaenue: [lycte m > 2 u A,B HemycThle
noagMuoxxectBa Z/mZ. Ecim 0 B u (b,m) = 1 quisa nro6oro snementa b B\{0}, To |A + B|> min{m,|A|+|B]
1}. Ora teopema Obuna mokazana M. Yomnoit u Hocut ero ums. 3amava 3. Jlnsg moObIX HEMyCTBIX
KOHEYHBIX TOIMHOKECTB A u B mpomsBosbHON abeneBoil rpynmsl G 10Ka3aTh, 4TO DKBHBAJICHTHBI
cienyronue yreepxkaenus: 1) |A + B| =]A||BJ. 2) |JA B|=|A|BJ. 3) |{(al,a2,b1,b2) AUAUBUYB : al + bl
= a2 + b2}| = |A|BJ. 4) |{(al,a2,b1,b2) AUAUYBUYB : al bl = a2 b2}| = |A|B|. 5) |A (x B)| = 1 s
moObix X A+ B. 6) |A(B +y)|=1 g nrodeix y A B. 7) (AA) (B B) = {0}.

3agaga 4. PaccMoTpuM 1Ba POM3BOJIBHBIX KOHEUHBIX MOAMHOXecTBa A,B mpoussosbHOro moist F,
COCTOAIIMX 0 MEHbLIEH Mepe U3 ABYX 3JIeMEHTOB. [lokaxure, 4TO AJSl MPOU3BOJIBLHOIO HEHYJIEBOTO
anemenTa ¢ F HepaBeHcTBO|A+cB| < |A||B[BBIITOTHEHO TOT/Ia ¥ TOJIBKO TOT/A, KOT/a HAMHTYTCSI DIEMEHThI
al,a2 A,b1,b2 B,bl 6= b2, Takue, uro ¢ = al a2 b2 bl . Hamomuum, uro maoxkectBo ¢cB = {c}-B = {c'b
:b B}.

3amava 5. PaccmoTpum npousBoiibHOE KoHeuHOE nosie F u mo6oe ero moanone P F. Jlokaxkure, uro mist
MPOU3BONILHBIX HeHyneBbix 3nementoB ¢,d F = F\{0} mHoxectBo A = ¢ + dP ymosnerBopsier
paBercTBaM |A + A| =|A| u |A-A| = |A| 0oTHOBpEMEHHO TOT/Ia U TOJBKO TOTAa, Koraa ¢ dP.

3amaua 6. [lokaxure, yto HekoTopoe mnoamHoxkectBo A monst F (JA]> 2,]F| > 2) ymoBunerBopsieT

paBerctBaM |A-A| = |A| u |A + A| = |A| OTHOBpEMEHHO TOIJIa M TONBKO TOTJA, KOorma A ecTh
MYJIBTATUIMKAaTUBHBIN cBUT HeKoToporo noamnoist P F, To ecth cymectBytoT anement ¢ F, Takue, uto A
=cP.

3anava 7. [lyctb p mpom3BONIbHOE IPOCTOE YnCIo U cl,c2,...,ck mo0ble HeHyneBble KO3 OUITMEHTHI 13
Zp. Pacemorpum dynkmuro f(x1,x2,...,xk) = clxk 1+c¢2x2 2+...+ckxk k. Jlokaxure, 4TO cpaBHEHHE
f(x1,x2,...,xk) n (mod p) pazpemumo aist 100010 N.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. Beenmenume. Ilpocreifiiue COOTHOIIEHHS MEXAY pa3MepaMHd CyMM MHOXecTB. HepaBeHCTBO
[IntoHHEKe. YHUBEpPCATBEHBIE MHOXKECTBA.

2. CTpyKTypa MHOXKECTB € MaJIbIM yaBoeHueM. Jlemmbl o mokpeiTusax. Teopema @pelimana B rpynmnax c
KpPYUYECHHEM.

3. Anamuz @ypbe Ha abeneBbIX Tpynnax. PaBHoOMepHbIe MHOXKeCTBa iepBoro nopsiaka. Teopema Pora.



4. Jlemma perynsipaoctu Cemepenu. Teopema Pyxu-Cemepenn o TpeyroabHUKaX.
5. bospe TPUrOHOMETPUYECKHUE CYMMBI.
6. CoiicTBa MHOXecTB bopa.

7. [louTn MEepUOAMYHOCTh CBEPTOK XapaKTepUCTHUYeCKUX (QyHKIMA. ApudMeTniyecKre mporpeccuy B
CyMMax MHOXECTB.

8. Teopema @peiimana, nonrHOMHUaNbHAs TUIIOTE3a boromoboBa — coBpeMeHHbBIE OLIEHKH.

9. Teopema banora-Cemepenu-I ayspca. Crapiane SHEpruH, CTPYKTYpHBIE TEOPEMBI.

10. Koncrpykuust bepenna muoxects 0e3 petiennii appuHHBIX ypaBHEHUN. BepxHue OLeHKH.

11. Hopms! I'ayapca, paBHOMEpHBIE MHOXKECTBA CTAPLINX MTOPSAIKOB.

12. Teopema Cemepenu-TporTep, BbIMyKIble MHOXKecTBa. CyMMBI MPOW3BEACHHUNA : BEIICCTBEHHBIN
CIIyJai.

TeMbl U1 KypCOBBIX paboT:

1. CymMBl NpOU3BENCHUN: KOHEUHBIE I10JI, PAaBHOMEpPHAs PaclpeleleHHOCTh MYJIbTUIIIMKAaTUBHBIX
MOArPyTI.

2. IIpobnema Kaxkest.

Kputepun onennBanus

- omerka «ommmuHo  (10)»  BbICTaBHIsieTCS  CTYAEHTY,  IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
NPUHATHIX PELICHU

- omeHka  «omimuHO  (9)»  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha IMPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M HMpPaBWIIbHOE 0OOCHOBaHME NPHHATHIX
peleHui

- OLeHKa  «oTau4yHO  (8)»  BBICTABIsETCA  CTYAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLHUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLIEHKa «xopoiuo (7)» BBICTABISIETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepuaj, TPaMOTHO H MO
CYLIECTBY U3J1araeT ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WIH B PELICHUH 3a7]ad HEKOTOPbIE HETOYHOCTH;

- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;

- OLIEHKa «XopoiIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U Mo CyLIECTBY H3Jaraer
€ro, yMeeT IPUMEHATh I0JyUYeHHbIC 3HAHUS Ha IIPAKTUKE, HO JOIIYCKAET B OTBETE€ WIU B PEIICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIQJICeT OCHOBHBIMH pa3ieiaMu Y4eOHOHl mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pasily B CTAHAAPTHOM CUTYallUH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAETCA CTYAEHTY, IOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapylleHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJNyYeHHbIE 3HAHUS MO 00pasily B CTaHAApTHOM
CUTYalluu;

- OLICHKAa «HEYIOBJIECTBOPUTENILHO (2)» BBICTABIISIETCS CTYACHTY, KOTOPBI HE 3HaeT OOJbIIeld 4acTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCUUIUIMHBI K HE YMEET UCIIOJIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pEILLIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4

- OIICHKA «HEYIOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYIACHTY, KOTOPBIH HE 3HaeT (hopMyTHMpOBOK
OCHOBHBIX MOHITHN AUCIUILINHBL.

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



Bo Bpemss mpoBeneHus auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BarThCs
IpOrpaMMOl TUCIUTUTUHEI.



