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AHHOTANMA

Lenpb Kypca - 1aThb OCHOBBI aKTUBHO Pa3BUBAIOIICHCS HAyKH, KOTOPOH SIBJISIETCSA aJINTUBHAS KOMOMHATOPHUKA.
OCHOBHOI 00BEKT N3YUECHUS aANTUBHON KOMOMHATOPUKH - CyMMa IBYX MHOXKECTB. B Kypce OyneT mOKphITHI
BOIIPOCHI 3KCTPEMAIbHOW aJAUTHUBHOW TEOpPWH, KOTOpas M3y4aeT CTPYKTypy MHOXKECTB, Y KOTOPBIX CyMMa
mana. Kypc mokpeiBaeT kiaccuyeckyio Teopemy @Dpeiimana, HepaBeHcTBa [lmioHHeke-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

* OCBOGHHE CTyIACHTaMH 0a30BBIX 3HAHWH (MOHSTHIA, KOHIEHIIUH, METOJIOB U MOJIENIel) B 00IacTh
QITATHBHON KOMOWHATOPHUKHY;

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

*  OKa3aHWE KOHCYIbTAllMH M IMOMOIIM CTYJICHTaM B TPOBEACHUH COOCTBEHHBIX TEOPETHUECKUX
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 337a4y,

OIIK-1 Criocoben npuMeHSITh HAMEYATD MyTH €€ PEIIEHHs

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

OIIK-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 CrnocoGeH  TpPUMEHSTh  COBPEMEHHBIC
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHOM JETeIbHOCTH
UH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATb YHCIIEHHBIC
IIPOTrpaMMHBIE CPEACTBA [IPU PEIICHHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIAIHOE IPOTpaMMHOE
npo(eCcCUOHAIBHOI esSTeNbHOCTH, coONoast |o0ecrieueHre  Juid  pelieHus  HayyHbIX  3a7a4 B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-3.1 3Haer ocHOBHEIC TpaBwia OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWH, B TOM
YHUCIE€ C MCHOJIb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 BnazseeT Ha MpaKTUKE METONOJIOTHEH COCTABICHHS

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

(ryGuMKaLmH, POEKTHI) OIIK-3.3 Bnageer MeToaMu BU3YyalbHOTO U Tpaduieckoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
uH(pOpMaNNIO 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
pamMKax TemaTHueckoi o0macTH cBoed mnpodeccroHaTbHOU
[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3aj1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATh KA9€CTBO pa3paboTaHHOMH
aHaJIM3UPOBaTh HAy4YHbIE TPOOIEMBI, [TOJy4YaTh |MOJEIIN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
[0 ¢yHAaMeHTaIbHbIC TOHATHS, 3aKOHBI aITATHBHON KOMOMHATOPHKHY;
[J COBpEMEHHBIE MPOOIEMBI COOTBETCTBYIOIINX Pa3/IeIOB aJINTUBHON KOMOWHATOPHKH;
[l MOHATHS, aKCMOMBI, METOZBI JTOKA3aTENbCTB M JOKa3aTeIbCTBA OCHOBHBIX TEOpPEM B pasieiax,
BXOZSINUX B 0230BYIO 4aCTh ITUKIT;
[J OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MareMaTn4ecKuX 00bEKTOB;
[J  aHaTUTUYECKUE U YHUCIICHHBIC MOAXOIbI U METONbI AJII PELICHUS TUIOBBIX MPHUKIAIHBIX 3a7a4
ITUTUBHON KOMOWHATOPUKH.

YMETh:
[J TMOHATH MOCTABICHHYIO 33/1a4y;
[J HCIONB30BaTh CBOW 3HAHUS JJIS pelieHus: (yHJaMEHTAIbHBIX W NMPUKIAIHBIX 3aj]a4 aJIIUNTHBHOM
KOMOWHATOPHKHY;
[l omeHHBAaTh KOPPEKTHOCTH MOCTAHOBOK 3aJay;
[J cTporo AoKa3bIBaTh WU ONPOBEPraTh YTBEPKICHUE;
O CaMOCTOSITEIbHO HAaxXOAWTh aJTOPUTMBI PEIIeHUs 33434, B TOM YHCJIE€ U HECTaHAApPTHBIX, U
MNPOBOJIUTH UX aHAJIU3;
[] caMOCTOSATENHHO BUAETH CIEACTBHS MOTYUEHHBIX PE3yIbTaTOB;
[0 TOYHO MPEACTaBUTh MaTEeMaTHYECKHE 3HAHWS B OOJACTH CJIOXHBIX BBIYMCICHUW B YCTHOU H
MUCHMEHHOM (hopMe.

BIIA/IETh:
[ HaBBEIKAMHU OCBOCHHS OOJBINIOr0 00bheMa HH(pOpMAaIMK 1 pemieHust 3a1a4 ( B TOM YHUCIIe, CIIOKHBIX);
[J HaBBIKAMH CAMOCTOSITEILHON paOOThl U OCBOCHHS HOBBIX JMCIUTUIHH;
[ KyJnbTYypOU IMOCTAaHOBKH, aHATN3a U PEIICHUST MAaTeMaTUYeCKUX W MPUKIIAIHBIX 3aa4, TPEOy-FOIIHIX
JUISL CBOETO pEIICHHs HCIOIb30BaHUS MaTeMaTHYeCKUX TIIOAXOJ0B M METOAOB aJJAUTHBHOMN
KOMOWHATOPHKHY;
[l mpeaMEeTHBIM S3BIKOM CIOKHBIX BBIUHUCICHUIN U HaBBIKAMU TPAMOTHOTO OIKCAaHUA PEUIeHHUs 3a/1a4
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 cocTosiHMsIME U andaButom {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. PeKOMeH,I[yeTCSI YCIICIIHO CAaBaTb KOHTPOJIBHBIC pa6OTBI, TaK KaK 3TO YHOpOIAaeT HTOrOBYRO

aTTeCTaLUIO 110 IPEIMETY.
2. JI1s1 IOArOTOBKM K MTOTOBOM aTTeCcTalluy IO MPEeIMETY Jydllle BCEro I0Jb30BaThCs MaTrepuajaMu

JIEKIHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 4

kBaTuuKkanus: OaxanaBp

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-1.1 CnocobeH aHaIM3UPOBaTh MOCTABICHHYIO 3371a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €€ PEIICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2.1 CrnocoGeH  TpUMEHSTb  COBPEMEHHBIC
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHOM JETeIbHOCTH
WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IIPOTrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIATHOE IPOrpaMMHOE
npo(eCcCUOHAIBHOMI esSTeNbHOCTH, coONoast |o0ecrieueHne  [uis  pelIeHusl  Hay4yHbIX  3a7a4 B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MPOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWH, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAaMMHOTO

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHus!

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 BnazseeT Ha MpaKTUKE METONOJIOTHEH COCTABICHHUS

(TexHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  |HAYYHO-TEXHHMUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLmH, POEKTHI) OIIK-3.3 Bnageer MeTofaMu BU3YyalbHOTO U Tpaduieckoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
uHpOpMaNNIO 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
pamMKax TemaTHueckoi o0macTh cBoed mnpodeccruoHaTbHOU
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3a/1auu, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MPOIIECCOB, OLIEHNBATh KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOJy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pe3ynbrare u3ydeHus JUCIUTUIMHBL «AJUIMTUBHAS KOMOWHATOPUKAY 00YYarOIIUICS TOTKEH:

3HATh:
[J ¢yHaaMeHTaIbHbIC TOHATHUS, 3aKOHBI a1 JUTHBHON KOMOMHATOPHKHY;
[] coBpeMeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3AENIOB aIJTUTHBHON KOMOMHATOPHKH;
[l MOHATHS, aKCHOMBI, METOABI JTOKA3aTEIbCTB M JOKA3aTelIbCTBA OCHOBHBIX TEOpPEM B pasieiax,
BXOJISIIMX B 0a30BYIO YaCTh IIHKII;
[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MareMaTn4eCKUX 0ObEKTOB;
[J  aHaJUTHYECKHE U UUCIICHHBIE IIOAXOIbl U METOXbl Ul PELICHMs] TUIIOBBIX IPUKIAAHBIX 3aiad
aJATUTUBHON KOMOMHATOPUKH.
yMeTh:



[] TIOHATH MOCTABJICHHYIO 33]1a4y;
[l WCIOJb30BaTh CBOW 3HAHMWS JJIS pemieHus QyHIaMCHTAIbHBIX U NPUKIAHBIX 3a/1a4 aJJIMTUBHON
KOMOMHATOPHKH;
] OIleHUBATh KOPPEKTHOCTh MOCTAHOBOK 3a71a4;
[] CTpOro JAOKa3bIBaTh WJIU OMPOBEPraTh YTBEPIKACHNUE;
O CaMOCTOSITEJIbHO HAXOAWTh AJTOPUTMbI PEIICHHS 3a1ad, B TOM YHUCIC M HECTAHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3,
[l caMOCTOSITEIbHO BUICTh CJACICTBUS TTOJNYUYCHHBIX PE3YJIbTATOB;
[]  TOYHO MPEICTABUTh MATEMATWYCCKUEC 3HAHUS B OOJACTH CIOXHBIX BBIYHCICHHA B YCTHOW H
MUCHLMEHHOM (hopMe.

BJIAIETh:
[] HaBBIKAMHU OCBOCHHS OONBIIOr0 00beMa HHGOOPMAIIMK U PEIICHU 3a/1ad ( B TOM YHCIE, CIIOKHBIX);
] HaBBIKAMH CaMOCTOSTEIbHOW paObOThI U OCBOCHUS HOBBIX JUCIHMILINH;
[]  KyJabTypOW MOCTAHOBKH, aHATM3a U PEIICHUS MAaTEeMATHUCCKHUX M MPHUKIATHBIX 3a/1a4, TPEOY-FOIHX
JUIi  CBOErO pCIICHUS HCIIOJNb30BaHMS MATEMAaTHYeCKUX IOJXOMOB M METOIOB  aJIMTHBHOW
KOMOMHATOPHKH;
[l TpPEIMETHBIM SI3BbIKOM CJIOKHBIX BBIYMCIICHHI W HABBIKAMH IPAMOTHOTO ONMCAHUS PEIICHHs 3a/1a4d
Y TIPE/ICTABJICHUS TIONYYCHHBIX PE3yIBTaTOR.

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

Texylmuii KOHTPOIb
Bompoc 1. HepaBeHncTBO TpeyronsHuka Pyxu.

Bompoc 2. AnnutuBHas sHeprusi. OUEHKH Ha QI IUTUBHYIO SHEPTHUI0. J[0Ka3aTenbCTBO YTBPEXKICHUS O
TOM, YTO MHO)KECTBO C MAJICHHKOW CyMMOM MMeeT OOJbIIYI0 aINTUBHYIO SHEPIHUIO.

[Ipumeps! 3anau:

3amava 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
noagMuoxectBa Z/mZ. Ecin 0 B u (b,m) = 1 mis mo6oro 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 SKBUBAJICHTHBI cienyomme yrBepxaeHus: 1) |A + B| = |A||B|. 2) |A B| = |A|BJ. 3)
|{(al,a2,b1,b2) AHUAUBYB : al + bl = a2 + b2}| = |A|BJ. 4) |{(al,a2,b1,b2) AYAUBUYB : al bl = a2
b2} =1]A|BJ|. 5) |A (x B)| =1 nns mobeix x A+ B. 6) |A(B+y)|=1 ana mro0six yAB. 7) (AA) (BB) =
{0}.

3anmaua 4. PaccMoTpuM [1Ba IPOM3BOJBHBIX KOHEYHBIX NMOAMHOXecTBa A,B mpowussonbHOro momns F,
COCTOAIIMX 10 MEHbIIEH Mepe U3 IByX 3J1€MEHTOB. J/lokaxure, 4TO AJIs POU3BOJIBHOIO HEHYJIEBOIO
anemenTa ¢ F HepaBeHcTBO|A+cB| < |A||B|BBINONHEHO TOTAA M TOJBKO TOT/AA, KOTAA HAHAYTCS SIEMEHTHI
al,a2 A,b1,b2 B,bl 6= b2, Takue, uro ¢ = al a2 b2 bl . Hanmomuum, uro maokectBo ¢cB = {c}'B = {c'b
: b B}. 3agaga 5. PaccmoTrpumM nipousBonbHOE KoHeuHOe Tofie F u moboe ero mommone P F. Jlokaxwure,
YTO JUIsl TPOU3BOJILHBIX HEeHYNeBbIX anemMenToB ¢,d F = F\{0} mHoxecTBO A = ¢ + dP ynoBnerBopsieT
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| omHOBpeMEHHO TOTJa M TOJLKO TOrna, Korga A ecTb
MYJIBTATUIMKaTUBHBIN cIBUT HeKoToporo noamnoist P F, To ects cymectBytot anement ¢ F, takue, uro A
=cP.

3angava 7. [lycTh p mpou3BOIBHOE MpOcTOe YHcio u cl,c2,...,ck mobbie HeHyaeBble KodpUIEHTH 3
Zp. Pacemorpum dynkmuio f(x1,x2,....xk) = clxk 1+c2x2 2+...+ckxk k. JlokaxuTe, 94T0 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. Bgenmenue. IlpocTteilline COOTHOLIEHUS MEXIy pa3MepaMH CyMM MHOXecTB. HepaBeHCTBO
[IntoHHEKe. YHUBEpPCATBEHBIE MHOXKECTBA.

2. CTpyKTypa MHOKECTB C MaJIbIM yIBOeHHEM. JlemMMbl 0 mOKphITHSX. Teopema dpeiimana B rpymnmnax ¢
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. TlouTH EepUOAMYHOCTh CBEPTOK XapPaKTEPUCTHUECKUX (QYHKIUH. ApuUpMeTHUECKHUE POTPECCHH 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 Cemepenu-Tporrep, BbIIyKIble MHOXecTBa. CyMMBl MPOM3BEACHUN: BELIECTBEHHBIH
CIIy4ai.

TeMbl U1 KypCOBBIX paboT:

1. CymMBl NpOU3BEIEHUM: KOHEUHBIE II0JI1, PAaBHOMEpPHAs PacIpeAeIeHHOCTb MYJIbTUILIMKATHBHBIX
MOArPyTI.

2. IIpobnema Kaxkest.

Kputepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSieTCS  CTYAEHTY, IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJCHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHON POTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 33Jlad, CBOOOIHOE W TPaBUIBHOE O00OCHOBAHWE MPUHSTHIX
peleHui

- oleHKka  «omM4YHO  (8)»  BBICTABISIETCS  CTYJACHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CUCTeMaTU3NPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHON MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- oneHka «xopomio (7)» BBICTABISETCS CTYIEHTY, €CIH OH TBEPAO 3HAET Marepuas, TPaMOTHO M IO
CYIIIECTBY M3JIaraeT ero, yMeeT MPUMEHATh MOJTy4YeHHbIe 3HAHUS Ha MPAKTHKE, HO JOMYCKAET B OTBETE
WJIU B PEIICHUH 3a/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JlaraeT ero, yMeeT NMPHUMEHSTHh IOJyYCHHbIE 3HAHWS Ha TPAKTHKE, HO JIOIYCKAeT B OTBETE WM B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISAETCS CTYACHTY, €CIIA OH 3HAET MaTepual, W IO CYMIECTBY H3jaraet
€ro, yMeeT NMPUMEHSTh MOIy4YeHHbIE 3HAHWS Ha MPAKTHUKE, HO JOMYyCKaeT B OTBETE WIIM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HEJ0CTAaTOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSTHIA,
HapyIICHUS JIOTUYECKON TMOCIIEI0BATEIFHOCTH B U3JIOKEHUH MPOTPAMMHOTO Marepuaia, HO IIPU 3TOM
OH BIQJeeT OCHOBHBIMH pazieiiaMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH ISl JallbHEHIIEro
0o0y4YeHUsI ¥ MOXKET MIPUMEHSTH MOTYYSHHBIE 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapakTep 3HAHWH, HEIOCTATOYHO MPABHUILHBIC (HOPMYIUPOBKH Oa30BBIX MOHSTHIA,
HapyUIeHHs JIOTUYECKON MOCIEeN0BATEILHOCTH B M3JIOKEHUH MPOTPaMMHOTO MaTrepuaia, HO MPU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3jiellaMu Y4YeOHOW NpOrpaMMbl, HEOOXOMUMBIMH IS
JalbHeiero o0yueHuss U MOXXET IMPHUMEHSTh IONlyuYeHHbIe 3HAHWS 1O 00pasily B CTaHJIAPTHOH
CUTYyaIluH;

- OILICHKA «HEYIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS CTYACHTY, KOTOPHI HE 3HaeT OOJbIIeH JacTu
OCHOBHOTO COJICP)KaHUSl y4eOHOW TpOrpaMMbl JUCIHIUIMHBI, JOMYCKaeT TrpyOble OIMUOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH AUCIHUILIUHBI U HE YMEET UCIIOIB30BaTh MOTYYSHHBIC 3HAHUS [IPU
pEIIeHNH TUTIOBBIX MPAKTUYECKHUX 3a7a4

- OIICHKa «HEYJOBJIETBOPUTENIHHO (1)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYITHPOBOK
OCHOBHBIX TOHSATUHN TUCIUTLTHHBI

5. MeTonuueckune MaTepuasbl, onpeneasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TIOJb30BaThCs
IpOrpaMMOl TUCIUTUTUHEI.



