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)

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

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa TUCKPETHON MaTeMaTHKH
Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

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

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au4. ex.: 3

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

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

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl auckpetnoit marematuku 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 CriocobeH pemiars akTyallbHbIC 3aa49H
(dyHIaMEHTANbHOHN U PUKIIAJHON MaTeMaTHKH

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

OIIK-3 CriocobeH pa3pabaThiBaTh
MaTeMaTHYEeCKHE MOJICIH ¥ TPOBOAUTH UX
aHAJIN3 MIPH PEILICHUH 33/1a4 B 00J1aCTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.2 Bazeer wuccieqoBarelIbCKUMU METOJaMU U
CIIOCOOEH WCTONBh30BaTh WX MPH PENICHWH HOBBIX 3a/ad,
NpUMEHSIST 3HAHWUS W3 pa3IMYHBIX O0JNacTeld Hayku
(TexHUKH)

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH e TENTFHOCTH

[IK-1.2 VYmeer pemars Hay4Hble 3aJadd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu MoaeneH
MpPOrpaMMHOTO OOECHeyeHuss B CBA3H C MOCTaBICHHOM
IENBI0 U B COOTBETCTBUM C BEIOPAHHOW METOIUKOU

I1IK-3 Bnaneer HaBbIKaMH y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOICHUAMH U
JOKJIaIaMH, YCTHOTO, TUCbMEHHOTO U
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSIX) XapakTepa,
MPE/ICTaBICHNS MaTepHAJIOB COOCTBEHHBIX
HCCIICAOBAaHUH, TPOBEACHUS KOPPEKTYPHI,
penaktupoBanus, pepepupoBanus padoT

[IK-3.1 3HaeT OCHOBHI BEJCHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

(dyHIaMeHTaNbHbIEC MOHATHUS, 3aKOHBI aIJUTUBHON KOMOMHATOPHKHY;
COBpEMEHHbIE IPOOJIEMBI COOTBETCTBYIOIIUX PA3AEIOB aJANTHBHON KOMONHATOPUKH;
MOHATHS, aKCUOMBI, METOABI JOKAa3aTeIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,

BXOIISIIMX B 0A30BYIO 4aCTh IHKIT;

OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’LGKTOB;
AHAJIUTUYCCKUEC U YMUCJICHHBIC IMOAXOABbI M METOAbI UIA PCHICHHUSA THUIIOBBIX IPUKIAAHBIX 3aJaq

aJTUTUBHON KOMOMHATOPUKH.



YMETb:
TIOHSTH TOCTABICHHYIO 3a/1a4Yy;
UCIIOJIBb30BaTh CBOM 3HAHUS JUIsl pelieHus] QyHIaMEHTAJIbHBIX U NMPUKIAAHBIX 331ad aJINTHBHOM
KOMOWHATOPHKH;
OLICHUBATh KOPPEKTHOCTB IIOCTAaHOBOK 3a/1a4;
CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIBHO HAXOAWUTh AJTOPUTMBI PELICHUs 3ajad, B TOM YHCJIC M HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIBHO BHJICTh CIIC/ICTBHUS MTOJTYYCHHBIX PE3YyJIbTaTOB;
TOYHO TPEICTABHTh MAaTeMaTHUECKUE 3HAHMS B OOJIACTU CJIOKHBIX BBIYHCIICHUH B YCTHOW H
MUCHMEHHOM (hopMe.
BJIQJICT!

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

HABBIKAMU CaMOCTOSITEILHOM PabOThl U OCBOCHUS HOBBIX JTUCIIHILIHH;

KYJIETYPOU IOCTaHOBKH, aHAIIN3a U PEIICHNUS] MaTeMaTUYeCKUX U MPUKIAIHBIX 33/1a4, TPEOYIOITHX
JUISL CBOETO pEIIEHUS HCIIONb30BAHUS MAaTeMaTH4YeCKUX IIOJXOJ0B W METONOB aJAUTHUBHOU
KOMOWHATOPHKHY;

MPEIMETHBIM S3BIKOM CIIO’KHBIX BBIYMCICHUN U HABBIKAMH TPAMOTHOTO ONHCAHUS PElIeHus 3a7a4y
U MPEACTABICHUS MOJYYEHHBIX PE3YJIBTATOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesaM) ¢ 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 I'pynnel MOJIMHOMHUAIBHOTO POCTA. 6 6 10
2 I'pynnel, moposknEHHBIE aBTOMAaTaMH. 6 6 10
Knaccudukanuss aBToMaTtHeIX TpyIm cC
3 JIBYMSI COCTOSIHMsIMH U andaButoMm {0, 6 6 10
1}.
4 Merton Hunecena. 6 6 10
5 Hepagenctso [InonHeke. 6 6 5
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)

1. I'pyniiel OJIMHOMUAIBHOIO POCTA.

Poct cnoxxHOCTH IpyIIIBL.

2. I'pymimibl, mOpoXkAEHHBIE aBTOMaTaMHU.

JlelicTBUS HA KOPHEBBIX JACPEBBSIX.



3. Knaccudukaius aBTOMaTHBIX TPYII ¢ ABYMSI cocTosiHUsIME U andasutom {0, 1}.
Teopema banora-Cemepenu-I'ayspca. Ctapiiue 3Heprun, CTPYKTypHbIE TEOPEMBI.
4. Meron Hunbcena.

Ero reomerpuueckas uHTEpIpeTaLysl.

5. Hepasenctso I1lntoHHEKE.

[Ipocrelimye COOTHOMIEHUS MEXKy pa3MepaMu CyMM MHOECTB.

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

CranpaptHas yueOHasi 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] : [y4e6. mocobue i By30B|
/ A. M. Paitropoackuii ; JletHsist mkona "CoBpemennas Mmaremaruka', Jlyona, nrons 2008 . — M. :
MIIHMO, 2011 .— 28 c.

5. OcHOBBI KOMOMHATOPHKH U TeopuH uncen [ TekcT] : cOOpHUK 3a/1ad : yuel. mocodue i By30B / A.
A. I'muOnuyk [u ap.] .— Honronpyansiii : U3a. Hom "Unaremext", 2015 .— 104 c.

JomnonHurensHas auTeparypa

1. JluneitHo-anrebpandeckuii MeTos] B komOuHaropuke [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 JUCHMILIUHBI (MOLYJIs1)

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

B nporiecce camocTosTENbHOM PabOThl 00YYarONIMXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpencts, kak Mathcad, MATLAB, Maple u np.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

1. PexoMeHzayeTcsi YCHENIHO COaBaTh KOHTPOJIbHBIC pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO
aTTECTALMIO 110 IPEIMETY.



2. JInst MOATOTOBKM K MUTOTOBOM aTTeCTAlMM MO MPEAMETY Jy4YIlle BCEro MoJb30BaThCsl MaTepuajiaMu
JICKITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: CoBpeMeHHasi KOMOMHATOpUKa

LHCHTP AOMOJHUTCIBHOTO, JOIMOJIHUTCIBHOT'O HpO(l)eCCI/IOHaJ'ILHOFO nu

oHnaitH-oopazosanus "Ilyck"
Kadeapa IUCKPETHON MaTeMaTHKH
Kypc: 2

KBaTuuKanus: MarucTp
CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

Pa3zpadoTunk: A.A. I'mubuuyk, kaHj. Gu3.-Mat. HayK, JOLEHT, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H
(dyHIaMEHTaNbHOMN U PUKIIAJTHON MaTeMaTHKH

nH(POPMATUKN

OIIK-3 CriocobeH pa3pabaThiBaTh OIIK-3.2 Brnageer wuccienoBaTelbCKUMH METOIAMU U
MaTeMaTH4eCK1Ue MOJEIH U IPOBOAUTE HX croco0eH HCIONIb30BaTh WX IPH PEIICHUH HOBBIX 33734,
aHaJM3 MIPU PEIIeHUH 33/1a4 B 001aCTH NpUMEHsAs 3HAaHMA U3 pa3IM4yHbIX oOjacTeil  Hayku
npo¢ecCHOHANBHON e TeNbHOCTH (TeXHUKH)

IIK-1 I'0TOB K BKJIIOUEHUIO B [IK-1.2 YMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
npodeccuoHaIbHOE COOOMIECTBO; CIIOCOOCH CYIIECTBYIOIIUX TOAXOAOB K BEpUPHUKAIMHU MOJeTeH
MPOBOJUTH I0]] HAYYHBIM PYKOBOACTBOM MPOrpaMMHOTO OOECHeYeHHss B CBA3H C MOCTaBICHHOM
JIOKaJIbHBIE MCCIIEI0OBAHUS HA OCHOBE IIEJIBI0 M B COOTBETCTBUM C BHIOPAHHOW METOAMKOU

CYILECTBYIOIIUX METOIOB B KOHKPETHOU
obnacTu mpoheCCUOHATBHOU e TETFHOCTH

[1K-3 Bnaneer naBbikamu yuactusi B Hayunbix |[IK-3.1 3Haer OCHOBBI BeieHUSI HAayYHAMCKYCCHHM H
JMCKYCCHUSIX, BBICTYTIUICHUS C COOOIIEHUAMHU U |(DOPMBI YCTHOTO HAyYHOTO BBICKA3bIBAHUS

JOKJIaJIaMH, YCTHOTO, TUCBMEHHOTO U
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPE/ICTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIIEeI0BaHUM, IPOBENECHNS KOPPEKTYPHI,
penaktupoBanus, pepepupoBanus padoT

2. [Toxa3zaren oneHHBAHHUSI KOMIIETEHIINIi
B pe3ynbrare u3ydeHus: JUCIUTUIMHBL «AJUIMTUBHAS KOMOWHATOPUKAY 00YYarOIIUICS TOTKEH:

3HATb:

(byHIaMEeHTaIbHBIE TIOHATHS, 3aKOHBI aUINTHBHON KOMOWHATOPUKH;

COBPEMEHHBIE IIPOOJIEMBI COOTBETCTBYIOLIMX PA3/IEIOB aIUTHBHON KOMOUHATOPHKH;

TIOHSITHS, aKCHOMBI, METOJbI JIOKa3aTeNbCTB U JO0KAa3aTeJIbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJSIINX B 0a30BYIO YacCTh IIUKJ;

OCHOBHBIEC CBOHCTBA COOTBETCTBYIOIIMX MaTEMAaTHIECKUX 00BEKTOB;

AQHAIMTUYECKUE W YHMCJICHHBIC MOAXOIbI M METOABI ISl PEIICHHS TUIIOBBIX NMPUKIAIHBIX 337124
aTATUBHON KOMOMHATOPHKH.
yMeThb:

HOHSTH [TOCTABJICHHYIO 33]1a4y;

UCIIONIb30BaTh CBOW 3HAHMWS JJISl peIIeHUsT (PYHIAMECHTAIBHBIX W MPUKIAIHBIX 3a/1a4 aIATHBHOM
KOMOMHATOPHKH;

OLICHMBATh KOPPEKTHOCTH TIOCTAHOBOK 33/1a4;

CTPOTO J0Ka3bIBaTh HJIH ONPOBEPIaTh YTBEPIKACHHE;

CaMOCTOSITEIEHO HAXOAUTh AJTOPHTMBI PEIICHHs 3aaad, B TOM YHUCIE M HECTaHAApPTHBIX, U
NPOBOANTH UX aHAIIN3,;

CaMOCTOSITEIIBHO BUJICTh CIICACTBUS MMOTYYCHHBIX PE3yJIbTaTOB;

TOYHO MPEICTaBUTh MATEMaTH4YeCKUE 3HAHHS B OOJACTH CJIOXKHBIX BBIYMCICHUI B YCTHOW M
MMCEMEHHOU (opme.
BJIA/IETh:

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

HaBBIKAMH CAMOCTOSITEIbHON paOOThI M OCBOCHUS HOBBIX JUCIHIUINH;

KYJIBTYPOH NIOCTAaHOBKH, aHAJIU3a U PEIICHUS] MaTeMaTHYeCKUX U IMPHKJIAJHBIX 3a]1a4, TPeOyOmmx
JUIE  CBOETO pEIICHUS WCIOJb30BAaHHA MAaTeMAaTHYSCKUX TMOAXOJOB W METOAOB aJMTHUBHOM
KOMOMHATOPHKH;

MPEJMETHBIM SI3BIKOM CJIOKHBIX BBIYMCIICHHI W HAaBBIKAMH TPAMOTHOTO OTMCAHHS PEIICHUS 3a]ad
Y [IPE/ICTABIICHHS TTOJYYCHHBIX PE3yJIbTaToB.




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

Texymuii KOHTPOJIb
Bormpoc 1. HepaBenctso TpeyronsHuka Pyxu.

Bormpoc 2. AnnutuBHas sHeprusa. OLeHKH Ha aJINTUBHYIO dHEpruio. Jl0Ka3aTeabCTBO YTBPEKACHUS O
TOM, YTO MHOXECTBO C MaJICHHKOW 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. BriBeaure u3 Teopemsl Knesepa cnenyromee yreepxkaenue: [lycte m > 2 u A,B HemycThie
nogMuoxkectBa Z/mZ. Ecim 0 B u (b,m) = 1 juisa nro6oro anementa b B\{0}, To |A + B|> min{m,|A|+|B]
1}. Dra Teopema Obuia gokazanHa M. Yosmoit u HOocuT ero mms. 3amada 3. [J[ns JrOOBIX HEMTYCTBIX
KOHEYHBIX MOAMHOXECTB A u B mpousBosibHO# abeneBoil rpynmsl G 10Ka3aTh, YTO IKBHUBAJICHTHBI

cienytouue yreepxkaenus: 1) |A + B| =|A||BJ. 2) |JA B|=|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
moObIx XA+ B.6) |A(B +y)|=1 mamodeix y AB. 7) (AA) (B B) = {0}.

3anmaua 4. PaccMOoTpuM [Ba MPOU3BOJNBHBIX KOHEYHBIX MOAMHOXecTBa A,B mpowusBoibHOro moms F,

COCTOSIIIMX IO MEHBIIEH Mepe M3 JBYyX JEMEHTOB. J[oKaxuTe, 4TO AJISI POU3BOJIBLHOTO HEHYJIEBOIO
anemenTa ¢ F HepaBencTBo|A+cB| < |A||B|BbIosHEHO TOTAA ¥ TOIBKO TOTAA, KOTAa HAHAYTCS SIEMEHTBI
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 KOHEUHOE molie F u ro6oe ero noamone P F. Jlokaxute, 9to utst

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

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

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

3anmaua 7. [lycTh p Tpou3BOJIBHOE TIPOCTOE YnCio U cl,c2,...,ck moOble HeHyneBbie KOADDUITUCHTHI 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 TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Bsenmenue. Ilpocreillime COOTHOIIEHHS MEXAY pasMepaMud CyMM MHOXKecTB. HepaBeHCTBO
[lmroHHEKEe. YHUBEpPCAIBHBIE MHOXKECTBA.

2. CTpyKTypa MHOXECTB ¢ MaJIbIM yziBoeHueM. JleMMbl o mokpeiTusix. Teopema dpeitmaHa B Tpymmax ¢
Kpy4YEHHUEM.

3. Ananu3 @ypoe Ha aleseBbIX Tpynnax. PaBHomepHbie MHOXKeECTBa niepBoro nopsiaka. Teopema Pora.
4. Jlemma perynsipuoctu Cemepenu. Teopema Pyxu-Cemepenu o TpeyroibHUKax.

5. bonpme 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. Crapiine s3Hepriuyl, CTPYKTYPHBIE TEOPEMBI.

10. Koncrpykuust bepenna MuoxecTs 0e3 periennii aUHHBIX ypaBHEHHI. BepxHue OleHKH.

11. Hopmsi ["'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. IIpobnema Kakest.



Kpurepun onennBanus

- omenka «omuuHo  (10)»  BeIcTaBisieTCSs  CTYACHTY,  IIOKa3aBIIEMY  BCECTOpPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMH MpOrpaMMbl AUCIUITIMHBEL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHUH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBHIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBIUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOH MPOrpaMMbl AUCIUITIIMHBEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PELICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh IOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPhIe HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBCTC HJIK B
pelICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CyLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOITYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIQJCET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpamMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs ¥ MOXET IPUMEHSTh MOJY4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAAapTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIA HE 3HAeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

- OLICHKA «HEYHIOBJIETBOPUTENHHO (1)» BBICTAaBISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mnpomenenus auddepeHIIMPOBAHHOTO 3a4eTa OO0ydaromuecs MOTYT —II0JIb30BaThCS
MPOTPaMMON JUCIIUILTAHBI.



