degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH
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110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
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Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH
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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 aJJIUTHBHON KOMOWHATOPHKHU

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 CnocobeH aHaIM3UPOBATh MOCTABICHHYIO 33734y,

OIIK-1 Criocoben npuMeHSITh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOZAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B
OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHOM JETeIbHOCTH
UH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1ad  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOMI IeTeNbHOCTH, coOMoast |o0ecredeHre  JUii  pelIeHUs  Hay4yHbIX  337ad = B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMs HH(POPMAIMOHHON
0e30MmacHOCTH

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
MyONMKAUi U HAy9HO-TEXHUYECKOH TOKYMEHTALUH, B TOM
YHUCIe C MCHOJNb30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTO

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 Bnazgeer Ha mpakTUKE METOJOJIOTHEN COCTABICHUS

(TexXHONOTHYECKNEe, NHHOBALIMOHHBIE) OTYETHl  |HAYYHO-TEXHHMUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLmH, POEKTHI) OIIK-3.3 Brnageer MeTonamMu BU3YaJIbHOTO U IpaMuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JIESITEIIFHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
pamMKax TemaTuueckoi oOmacTu cBoeil mpodeccrnoHambHON
[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYeCKHUEe MOJACIH ISl  ONMCAHHA W3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U NMPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJM3UPOBATh HAYYHBIC TIPOOJIEMBI, IOTYYaTh |MOJEIN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYeCcKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

(dyHIaMeHTaIbHbIC TOHATHS, 3aKOHBI AITATHBHON KOMOMHATOPHKHY;
COBPEMEHHBIE TIPOOIEMBI COOTBETCTBYOIINX Pa3/IelOB aJINTUBHON KOMOMHATOPUKH;
TIOHSATHS, aKCMOMBI, METO/BI JOKa3aTelbCTB U JI0KA3aTeNbCTBA OCHOBHBIX TEOPEM B paszzelax,
BXOZSINUX B 0230BYIO 4aCTh ITUKIT;
OCHOBHBIE CBOWMCTBA COOTBETCTBYIOIINX MAaTEMaTHUYECKUX OOBEKTOB;
AHAJNTHYECKNE W YUCIICHHBIC MOAXOABI M METOMBI JUIS PEIISHUS TUIOBBIX MPUKIAIHBIX 3a7a4
ITUTUBHON KOMOWHATOPUKH.
YMETh:

MIOHSTH IOCTABICHHYIO 3a/1a4Yy;
UCIIOJIb30BaTh CBOM 3HAHUS JUlsl pelieHus] QyHIaMEHTAJIbHBIX U NMPUKIAAHBIX 331ad aJIUTHBHOMI
KOMOWHATOPHKH;
OLICHUBATh KOPPEKTHOCTB IIOCTAHOBOK 3a/1a4;
CTpOTO JIOKA3bIBAThH WJIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIbHO HAXOAWTh AJTOPHUTMBI PELICHUs 3ajad, B TOM YHCJIE M HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIIHO BHJICTh CIIC/ICTBHUS MTOJTYYCHHBIX PE3yJIbTaTOB;
TOYHO TPEICTABHTh MAaTeMaTHUECKUE 3HAHMS B OOJIACTU CIOKHBIX BBIYHMCICHUH B YCTHOW H
MUCHMEHHOM (hopMe.
BJIQJICT!

HaBBIKAMHU OCBOCHWsI OOJILIIIOTO 00beMa HHPOPMAIINH U PEIIeHUs 3ajad ( B TOM YHUCIIE, CII0XKHBIX );

HABBIKAMU CaMOCTOSITEILHOM PabOThl U OCBOCHUS HOBBIX JIUCIIHILIHH;

KYJIBTYPOU ITOCTAaHOBKH, aHAJIM3a U PEIICHHs] MaTeMaTHYECKUX W MPUKIAIHBIX 3a/1ad, TpeOy-Fomux
JUISL CBOETO pEIIEHUS HCIIONb30BAHUS MAaTeMaTH4YeCKUX TOJXOJ0B W METONOB aJAUTHUBHOU
KOMOWHATOPHKHY;

MPEIMETHBIM SI3BIKOM CIIOKHBIX BBIYMCICHUN U HABBIKAMH TPAMOTHOTO OMHCAHUS PElIeHus 3a7a4y
U NPEACTABICHUS MOJYYEHHBIX PE3YJIBTATOB.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Hepasenctso [ImroHHEKE 6 6
I'pynnel MOJIMHOMHAIBHOTO pOCTa 6 6
3 I'pynnel, moposkEHHBIE aBTOMAaTaMH. 6 6 10
Knaccudukanuss aBTOMaTtHeIX TpyIm cC
4 IBYMSI COCTOSIHMsIMH U andaButoMm {0, 6 6 10
1}.
5 Meron Hunbcena 6 6 10
Nroro gacos 30 30 30
[loaroroska k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. Hepasenctso [ImtonHeke
[Ipocrelimye COOTHOMIEHUS MEXKy pa3MepaMu CyMM MHOECTB.
2. I'pyniibl 1OJIMHOMHAJIBHOTO pOCTa
Poct cnoxxHOCTH IpyIIIBL.
3. I'pynmsl, mopokKAEHHBIE aBTOMATaMH.
JlelicTBUS HA KOPHEBBIX JACPEBBSIX.
4. Knaccudukaiiust aBTOMaTHBIX TPYII C ABYMs cocTosiHUsAME 1 andasutom {0, 1}.
Teopema banora-Cemepenu-I'ayspca. Ctapiiue s3HEprun, CTPYKTypHBIE TEOPEMBI.
5. Meron Hunscena
Ero reomerpuueckas uHTEpIpeTaLysl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BATEJIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

CranpaptHas yueOHas ayIuTOPHSL.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. KomOrHaTopHast JI0TMKa B IPOrpaMMHUPOBaHUH. BrranciieHus ¢ 00beKTaMy B IpUMepax | 3agadax
[Tekcr] : [yue6. mocobue st By3oB] / B. O. Bonbdenraren ; HOY MH-T AKTyansHOTO 00pa3oBaHus
"FOpHUupoP-MI'Y, Kad. nepcrneKTHBHBIX KOMIIBT. UCCIEA. U UHYOPM. TEXHOJIOTHH .— 3-€ u3[., JOI. ’
nepepad. — M. : Un-1 "FOpUuboP-MI'Y, 2008 .— 384 c.
2. Jlexnum o matemarnyeckoMy aHanuzy [ Tekct] : B 2 4. : yueb. mocobue mis By3os. U. 1 /I E.
UBanoB ; M-Bo oOpazoBanus u Haykn P®, Mock. ¢pu3.-TexH. uH-T (roc. YH-T .— 3-€ u31., UCIp. U JIOIL.
— M. : MOTH, 2011 .— 318 c.
3. OcHOBBI KOMOWHATOPUKY U Teopuu uucen [Tekct] : cOopHUK 3aad : yuel. mocobue 11 By30B / A.
A. Tnmubnayk [u ap.] .— Jonronpynuasiii : U3n. Jlom "Uaremnext", 2015 .— 104 c.

JomnonHurensHas aureparypa

1. BepositHOCTh 1 anredpa B komOuHaropuke [Tekct] : [y4e6. mocobue st By3oB] / A. M.
Paiiroponckuit .— 2-e uzn., crepeorun. — M. : MITHMO, 2010 .— 48 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha JICKIITUOHHBIX 3aHATUAX UCIIOJIb3YIOTCA My.]'II:TPIMeI[PIﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAalUO

MpEe3EHTalNN.
B npouecce camocTosATeNbHOM PabOThI 00YUaIOIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX

cpeacts, kak Mathcad, MATLAB, Maple u ap.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PeKOMeHI[yeTCH YCIICIIHO CAaBaTb KOHTPOJIbHBIC pa6OTI:I, TaK KaK 3TO YHNPpOIIACT HUTOTOBYIO

aTTeCTaLUIO 110 IPEIMETY.
2. JInst moAroToBKM K MTOTOBOM arTecTalyy 110 IPEAMETY JIydlle BCEro I10Jb30BaThCsl MarepuajaMu

JIEKIHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: Maremarunka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 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 npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHaIM3UPOBATh MOCTABICHHYIO 33734y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHHUKY U CEpBHCHI ceTu VIHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MaTeMaTH4ecKue MEeToAbl M MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe AN pEIIeHHs  HAydyHbBIX  3a1ad B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMs HH(POPMAIMOHHON
0e30MmacHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MpOeKThI)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
MyOIMKAMi U HAyYHO-TEXHUYECKOH NTOKYMEHTALlUH, B TOM
YHUCIE€ C MCHONb30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTIO
o0ecrneyeHus

OIIK-3.2 Brnageer Ha MPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHUX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnanmeer MeTofaMu BHU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTU B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLINT

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pe3ynbrare u3ydeHus JUCIUTUIMHBL «AJUIMTUBHAS KOMOWHATOPUKAY 00YYarOIIUICS TOTKEH:

3HATb:

(dyHIaMeHTaNIbHbIC MOHATHUS, 3aKOHBI aIJUTUBHON KOMOMHATOPHKHY;
COBpEMEHHbIE IPOOJIEMBI COOTBETCTBYIOIIUX PA3AEIOB aJANTHBHON KOMOMHATOPUKH;
MOHATHS, aKCUOMBI, METOABI JOKAa3aTeIbCTB U 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

aJATUTUBHON KOMOWMHATOPUKH.
YMeTh:




MOHSATH MOCTABJICHHYIO 3a/1a4y;
UCIIOJIb30BaTh CBOW 3HAHMUS JJISl pelicHUs] GYHIAMEHTAIbHBIX U MPUKIAIHBIX 3a/1a4 aJIUTHBHOM
KOMOMHATOPHKH;
OLICHMBATh KOPPEKTHOCTh MIOCTAHOBOK 3a1a4;
CTPOTO JIOKa3bIBaTh WJIH OMPOBEPraTh YTBEPKICHUE;
CaMOCTOSITEIbHO HAXOAWTh AJTOPUTMbI PEIICHHS 3a1ad, B TOM YHCIC M HECTAHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3,
CaMOCTOSITEIIbHO BUJIETh CIICACTBUS MOJYYCHHBIX PE3yJIbTaTOB;
TOYHO MPEACTABUTh MATeMaTHUYCCKUE 3HAHUS B OOJACTH CIIOXKHBIX BBIYUCICHUH B YCTHOU H
MUCHLMEHHOM (hopMe.
BJIAIETh:
HABBIKAMU OCBOCHUS OOJIBIIOT0 00beMa HHPOPMAIIUH U PeLIcHHs 3a7a4 ( B TOM YHCIIE, CIOXKHBIX ),
HaBBIKAMH CAMOCTOSITEIIbHON pabOThl U OCBOCHUS HOBBIX JUCIIMIUINH;
KyJBTYpOU MOCTAHOBKH, aHAJTN3a U PEIICHUS MAaTEeMaTHUECKHUX M MPUKIIATHBIX 33]1a4, TPEOy-FOIHX
JUIL  CBOETO PEIICHUS HCIOJb30BAaHUS MAaTEMAaTHYCCKUX IIOAXOJ0B W METOJOB  aJIUTHBHOM
KOMOMHATOPHKH;
MPEJMETHBIM SI3BIKOM CJIOKHBIX BBIYMCIICHUN W HABHIKAMH TPAMOTHOTO OTMCAHMS PEIICHUS 3a/ad4
Y TIPE/ICTABJICHUS TIONYYCHHBIX PE3yIBTaTOR.

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

Texymuii KOHTPOJIb

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.

[Ipumeps! 3anau:

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.

3anava 2. BriBenute u3 Teopemsl Knesepa cienyromiee yrBepxkaenue: [lycte m > 2 u A,B HemycThle
noagmMuoxxectBa 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 Obu1a jokazana M. Yool U HOCUT €ro UMsL.

3anmaua 3. Jlns m00bIX HEMyCTHIX KOHEUHBIX MOJAMHOXKECTB A 1 B mpousBonbHO# abeneBoit rpynmsl G
JI0Ka3aTh, YTO AKBUBAJCHTHHI cieayrouue yreepkiaeHus: 1) |A + B| = |A|B|. 2) |A B| = |A|BJ. 3)
|{(al,a2,b1,b2) AUAUBYB : al + bl = a2 + b2}| = |[A||B|. 4) |{(al,a2,bl,b2) AUAUBYB : al bl = a2
b2} =|A|BJ. 5) |A (x B)| =1 gns mo6six x A+ B. 6) |A(B+y)|=1 s mo6eix y AB. 7) (AA) (BB) =
{05.

3anmaua 4. PaccMOTpuM [Ba MPOW3BOJNBHBIX 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|BIosHEHO TOTAA U TOIBKO TOTAA, KOTAa HAHAYTCS SI€MEHTHI
al,a2 A,bl1,b2 B,bl 6= b2, Takue, uro ¢ = al a2 b2 bl . Hanmomuum, uro maokectBo ¢cB = {c}'B = {c'b
: b B}. 3amaua 5. PaccMoTpumM npoun3BoiibHOE KoOHEUHOE none F u moboe ero moamone P F. Jlokaxwure,
4TO IS IPOU3BOIBHBIX HEHYJNEBbIX dnmeMeHToB c,d F = F\{0} mHoxecTBO A = ¢ + dP ynoBnerBopsier

paBercTBaM |A + A| =|A| u |A-A| = |A| 0oIHOBpEMEHHO TOT/a U TOJBKO TOTAa, Koraa ¢ dP.

3amaya 6. [loxaxkwurte, uyTo HEKOTOpoe moaMHOkecTBo A momst F (JA[> 2,|F| > 2) ymommerBopsieT

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

3anava 7. [lycTb p mpoHM3BOJILHOE MPOCTOE YUCIIO | c1,c2,...,ck mo0bie HeHyleBble KOI(PPHUIUCHTHI U3
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 IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

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 Tpymnax. PaBHoMepHbIe MHOXKeCTBa iepBoro nopsiaka. Teopema Pora.
4. Jlemma perynsipaoctu Cemepenu. Teopema Pyxu-Cemepenn o TpeyroabHUKaX.

5. bospine TPUTOHOMETPUYECKHUE CYMMBI.

6. CoiicTBa MHOXeCTB bopa.

7. [louTn MEepUOAMYHOCTH CBEPTOK XapaKTepUCTHUYECKUX (DyHKIMA. ApudMeTHiyecKre mporpeccuy B
CyMMax MHOXECTB.

8. Teopema @peiimana, nonrHOMHUaNbHAs TUIIOTE3a boromo6oBa — coBpeMeHHBIE OLIEHKH.

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

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

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

12. Teopema Cemepemu-TporTep, BoITyKible MHOXecTBa. CyMMBI MPOWM3BEICHUN: BEIICCTBEHHBIN
CIIy4ai.

TeMbl U1 KypCOBBIX paboT:

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

2. IIpobnema Kaxkest.

Kpurepun oneHnBanus
- omenka «ommmuHo  (10)»  BeICTaBIsSETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, ITYOOKHE 3HAHHUSA Y4YeOHOW MpPOrpaMMbl JWCIUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHSATH UX Ha MIPAKTUKE TPY PEIICHUN KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBIIILHOE 000CHOBAaHUE
NPUHATHIX PELICHUI
- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJCHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha TIPaKTHKE MPH PEIICHWH KOHKPETHBIX 3ajad, CBOOOJHOE W MpaBWIIbLHOE O0OOCHOBAaHUE MPHHSATHIX
peleHui
- oneHka  «omm4yHO  (8)»  BBICTAaBISETCS  CTYACHTY,  IIOKAa3aBIIEMYy  BCECTOPOHHHE
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE TIPUMEHSTh 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
CYIIIECTBY M3JIaraeT €ro, yMeeT MPUMEHITh MOyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOMYyCKAeT B OTBETE
WJIU B PEIICHUH 3a/1a4 HEKOTOPhIE HETOYHOCTH;
- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha MPaKTHKE, HO JIONYCKAeT B OTBETE WU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;
- OIIEHKa «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIM OH 3HAET MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOIYy4YeHHbIE 3HAHWS Ha MPAKTHUKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;
- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJ0CTATOYHO NpaBUJIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIICHUS JIOTUYECKOW TTOCIIE0BATEIPHOCTH B U3JI0KEHHH MTPOTPaMMHOT0 MaTepHasa, HO MpU 3TOM
OH BIQJICET OCHOBHBIMH pa3lielaMd YYeOHOH NpOTrpaMMbl, HEOOXOJMMBIMH JIJIsl JalbHEHIIETOo
0o0y4YeHUsI ¥ MOXKET MIPUMEHSTH MOTYYSHHBIE 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;
- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapaKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYTUPOBKH 0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKOW MOCIIEIOBATEIHHOCTH B U3JI0KEHUH MPOrPaMMHOI0 MaTepHalia, HO IpU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/iellaMU Y4YeOHOU mNporpaMMBbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss M MOXET TpPUMEHSTHh MOJMYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;
- OILIEHKAa «HEYOBJICTBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OONBIINECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl Yy4eOHOW TpOrpaMMbl JTUCIMIUIMHBI, JOMyCKaeT TIpyOble OINMOKH B
(hopMynupOBKaxX OCHOBHBIX IMOHSATUH JUCIUTLINHBI U HE YMEET HCIIOIh30BATh MOMyUYCHHBIC 3HAHUS IPU
pEIIeHNH TUTIOBBIX MPAKTUYECKHUX 3a7a4
- OILICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TOHSATUHN TUCIUTLTHHBI

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



Bo Bpemss mpoBeneHus auddepeHIMpPOBAaHHOTO 3aveTa OOydaroluecss MOTYT —IO0JIb30BarThCs
IpOrpaMMOl TUCIUTUTUHEI.



