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: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

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

Kypc: 4
KBAJH(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHui) - JlnddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 yac.
cemuHapsl: 30 gac.
naboparopHsbie 3ansaTus: 0 gac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KomnuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

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

[Iporpamma obcyxneHa Ha 3acefanuy Kadenpsl auckpetHoit matematuku 05.03.2020



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

1. leau u 3apauu

esab AMCUUIIHHBI
OCBOCHHE aJJIUTHBHON KOMOWHATOPHKHU

33]13‘[1/[ JAUCHUIIINHBI

° OCBOCHHUC CTyACHTaMHU 0a30BBIX 3HAHUI (HOHﬁTHf/'I, KOHLIGHI_II/Iﬁ, MCTOAOB U MO,Z[GJIGP'I) B oOmnactu

QITATHBHON KOMOWHATOPHUKHY;

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

KOMGI/IHaTOpI/IKI/I;

*  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-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHUYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUE METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTMYECKOM anmaparype)

OIIK-5.1 CmocobeH pemark TOCTAaBICHHBIE 3aJlaud B
obnactu TEOPETUYCCKUX u IKCTIEPUMEHTAIBHBIX
HCCIICIOBAHMI U pa3paboToK

OIIK-5.2 OOmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMUTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHON 3KCILUTyaTalun

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4HO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOM)

anmaparypsl

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, TOy4aTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUIA M TIPOIECCOB, OICHUTh KauecTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATH:
[l ¢yHnameHTanbHBIC TOHATHS, 3AKOHBI aTATHBHON KOMOMHATOPUKHY;
[J coBpeMEHHBIEC IPOOIEMbI COOTBETCTBYIOIIUX Pa3/ICiIOB ITUTHBHON KOMOUHATOPUKHY;
[]  TOHSATHS, aKCHOMBI, METOBI JIOKA3aTeIbCTB U JIOKAa3aTeIbCTBA OCHOBHBIX TEOPEM B pasjielnax,
BXOISNIMX B 0A30BYIO 4aCTh ITHKIT;
[l OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX OOBEKTOB;
[J  aHaNUTHYECKUE W YUCICHHBIC MOJXOABI MU METOABI JUIS PEHICHUS] THUIIOBBIX MPUKIAIHBIX 33724
aZITATUBHON KOMOMHATOPHKH.

YMETh:
[J TIOHSTH MOCTABICHHYIO 33]1a4y;
[/ HMCHONB30BaTh CBOW 3HAHUS IS pelIeHus QyHJAaMEHTAIbHBIX U NPUKIAIHBIX 3a1a4 aJJUTHBHON
KOMOMHATOPHKH;
[l OIIeHUBATh KOPPEKTHOCTh OCTAHOBOK 3a/1a4;
[J CcTpOTO JIOKa3bIBaTh WITU ONPOBEPTaTh YTBEPKACHNUE;
[]  caMOCTOATENIFHO HAXOAWTh AJITOPUTMBI PEUICHUS 3aJad, B TOM YHCJIE€ W HECTaHAAPTHBIX, U
MPOBOJIUTH WX aHAIIN3;
[] caMOCTOSITETIbHO BUIETH CICICTBHUS ITONyYCHHBIX PE3YJIbTATOB;
[J  TOYHO MPEICTAaBUTh MATEMAaTHYECKHE 3HAHWS B OOJACTH CIIOXKHBIX BBIUYUCIICHUH B YCTHOW U
MUCBMEHHOM hopme.

BIIAJICTh!
(] HaBBIKAMH OCBOCHHUS O0JbImIOro oObeMa HMH(pOPMAIMKM W pelieHHs 3aaad ( B TOM 4YHCIE,
CJIOXKHBIX);
(] HaBBIKAMH CaMOCTOSTEIBHOW paObOTHI U OCBOCHUS HOBBIX JUCIHIUINH;
O KyJIbTYpOW TOCTAaHOBKH, aHajHW3a W pEIICHWs  MaTeMaTHYeCKUX W MPHUKIAIHBIX 3a/1ad,
TpeOy-IOLIHNX [T CBOETO PEHICHUS NCTIOJIb30BAHUS MATEMAaTHUECKUX TIOIXO00B M METOJIOB aIZTATUBHOM
KOMOMHATOPHKH;
[l NpeIMETHBIM S3BIKOM CIIOXKHBIX BBIYHCIICHHH U HABBIKAMH IPAaMOTHOTO OITUCAHUS PEIICHHS 3a/1ad
Y TIPE/ICTABIICHUS TIONYYEHHBIX PE3yIBTATOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Hepagenctso [ImonHeke 6 6
['pynmel moNMMHOMHAIBHOTO pOCTa 6 6
3 I'pynmel, mopoxnEHHBIE aBTOMAaTaMHU. 6 6 10
Krnaccuduxanust aBTOMaTHBIX TpyHm ¢
4 OByMsi cocTossHUsIMH U andaButoMm {0, 6 6 10
1}.
5 Meton Hunbcena 6 6 10
Hroro yacos 30 30 30
IToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

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

Cemecrtp: 8 (Becennuit)




1. Hepasenctso [IntonHeke

[Ipocrelimue COOTHOMIEHUS MEXKy pa3MepaMu CyMM MHOKECTB.

2. I'pyniibl 10OJIMHOMHAJIBHOTO pOCTa

Poct cnoxxHOCTH IpyIIIBL.

3. I'pynmsl, mopokKAEHHBIE aBTOMATaMH.

JlelicTBUS HA KOPHEBBIX JACPEBBSIX.

4. Knaccudukaiiust aBTOMaTHBIX TPYII C ABYMs cocTosiHUsAME U 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 OCYIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

CranpaptHas yueOHas ayIuTOPHSL.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. KomOnHaTopHas JTI0TMKa B IPOrpaMMHUPOBaHUH. BrranciieHus ¢ 00beKTaMy B IpUMepax | 3aadax
[Tekcr] : [yue6. mocobue st By3oB] / B. O. Bonbdenraren ; HOY MH-T AKTyansHOr0 00pa3oBaHuUs
"FOpHUupoP-MI'Y, Kad. nepcrneKTHBHBIX KOMIIBT. UCCIeA. U UHQOPM. TEXHOJIOTHH .— 3-€ u3[., IOl U
nepepad. — M. : Un-1 "FOpUuboP-MI'Y, 2008 .— 384 c.
2. Jlexnum o MmatemarnyeckoMy aHanuzy [Tekct] : B 2 4. : yueb. mocobue mis By3os. U. 1 /T E.
UBanoB ; M-Bo oOpazoBanus u Hayku P®, Mock. ¢pu3.-TexH. uH-T (Toc. YH-T .— 3-€ u31., UCIp. U JOIL.
— M. : MOTH, 2011 .— 318 c.
3. OcHOBBI KOMOWHATOPUKY U Teopun uucen [Tekct] : cOopHUK 3aad : yuel. mocobue 11 By30B / A.
A. Tnmubnayk [u ap.] .— Jonronpynuasii : U3n. Jlom "Uaremnext", 2015 .— 104 c.

JomnonHurensHas aureparypa

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

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.



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. PeKOMeH,I[yeTCSI YCIICIIHO CAaBaTb KOHTPOJIBHBIC pa6OTBI, TaK KaK 3TO YHOpOIAaeT HTOrOBYRO

aTTeCTaLUIO 110 NIPEIMETY.
2. JI1s1 IOArOTOBKM K MTOTOBOM aTTeCcTalluy IO MpEeIMETy JIydllle BCEro I0Jb30BaThCS MaTrepuajaMu

JIEKIUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH:
Oustex-mkona [Ipuknagnoit Maremartuku u Magopmaruku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHui) - JlnddepeHunpoBaHHbli 3a4eT

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH ucrnonbp30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUE METObl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPHUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTMYECKOM anmaparype)

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTATBHBIX
UCCIIeJOBAaHUI U Pa3paboToK

OIIK-5.2 OO0OmnamaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpoecCHOHANBHOW 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIbHOMN
HAy4HO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUA M TIPOIECCOB, OICHUTh KauecTBO pa3zpaboTaHHOU
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaTh

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pe3ynbrare u3ydeHus JUCIUTUIMHBL «AJUIMTUBHAS KOMOWHATOPUKAY 00YYarOIIUICS TOTKEH:

3HATb:

[J ¢yHaaMeHTaIbHbIC TOHATHUS, 3aKOHBI aIJUTHBHOI KOMOMHATOPHUKHY;
[] coBpeMeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3AENIOB aITUTUBHON KOMOMHATOPHKH;
[l HOHATHA, aKCMOMBI, METOJIbI OKA3aTeNIbCTB M J0Ka3aTeIbCTBA OCHOBHBIX TEOPEM B pasjenax,

BXOJISNIMX B 0A30BYIO 4aCTh ITHKIT;

[l OoCHOBHBIC CBOMCTBaA COOTBCTCTBYIOIIHUX MATCMATHYCCKUX O6’LGKTOB;

0
aJTUTUBHON KOMOWMHATOPUKH.
YMeTh:

AHAJIMTUYCCKUE U YUCJIICHHBIC NOAXOAbl U METOAbI AJId PCHICHUS TUIIOBBIX IPUKIIAIHBIX 3aJa4




[/ TMOHATH MOCTABJICHHYIO 33/1a4y;

[l MCroJB30BaTh CBOM 3HAHMS UIS PEIleHUs (QYHIAMEHTAIbHBIX U NMPUKIAIHBIX 3a]a4 aIMTHBHOMI
KOMOWHATOPHKH;

[ OLEHMBATh KOPPEKTHOCTD IIOCTAHOBOK 3a/1a4;

[l cTpOro J0Ka3bIBaTh HIIHM OTPOBEPTaTh yTBEPIKIACHHE;

[l caMOCTOSITEeJIbHO HAXOMUTh AJITOPUTMBI PEUICHHs 3a]a4, B TOM YHCIIC U HECTAHJApPTHBIX, U
MPOBOJIUTH UX aHAJIH3;

[l caMOCTOSITEbHO BHJETH CIIEACTBHUS MOJTYYCHHBIX PE3YyIIbTATOB;

[]  TOYHO TNpPEJCTaBUTh MAaTEMAaTUYECKUE 3HAHUS B OOJACTH CIIOKHBIX BBIYHMCIICHHH B YCTHOW U
MUCHLMEHHOM (hopMe.

BJIA/IeTh:
[J  HaBbIKAMH OCBOCHHUsS OOJNBIIOr0 o0beMa MH(OpPMAIMM M pelieHus 3anad ( B TOM 4YHCIE,
CJIOKHBIX);

[l HaBBIKAMH CaMOCTOSTEIbHON pabOThI U OCBOCHUS HOBBIX JANCIMIUINH;

0 KyJIBTYpOi TIOCTAaHOBKH, aHAJM3a W PEUICHUS  MareMaTHYeCKUX W TPUKIATHBIX 3ajad,
TpeOy-IOLIMX Ul CBOETO PELICHHUs NCIIOJIb30BAHUS MaTEMaTHUECKUX TOIXO00B M METOJIOB aTUTUBHOMN
KOMOWHATOPHKH;

| MMPEAMCTHBIM SA3BbIKOM CJIOKHBIX BBIYMCJICHUN M HaBbIKAMH IrpaMOTHOI'O OIMMCAaHus pCUHICHUSA 3aJaq
" NpCACTABJICHUA NMMOJIYUYCHHBIX PC3YJILTATOB.

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

Texylui KOHTPOIb
Bompoc 1. HepaBeHncTBO TpeyronsHuka Pyxu.

Bompoc 2. AnnutuBHas sHeprisi. OUEHKH Ha QI IUTUBHYIO SHEPTUI0. J[0Ka3aTenbCTBO YTBPEXKICHUS O
TOM, YTO MHO)KECTBO C MAJICHHKOW CyMMOM MMeeT OOJIbIIYI0 aANTUBHYIO 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
nogMuoxecTBa 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 mo0bIX HEMYyCTHIX KOHEUHBIX MOJAMHOXKECTB A 1 B mpousBonbHO# abeneBoit rpynmsl G
JI0Ka3aTh, YTO SKBUBAJCHTHHBI cienyromme yrBepxknenus: 1) [A + B| = |A||B|. 2) |A B| = |A|B|. 3)
|{(al,a2,b1,b2) AHUAUBYB : al + bl = a2 + b2}| = |A|BJ. 4) |{(al,a2,b1,b2) AYAYUBUB : 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 IPOM3BOJIBHBIX KOHEUHBIX NMOAMHOXecTBa A,B mpowussonbHOro moms F,
COCTOAIIMX 10 MEHbLIEH Mepe U3 IBYX 371€MEHTOB. J/lokaxure, 4TO AJIs POU3BOJIBHOIO HEHYJIEBOIO
anemenTa ¢ F HepaBeHcTBO|A+cB| < |A||B|BBINONHEHO TOTAA M TOJABKO TOT/A, 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 mmoboe ero mommone P F. Jlokaxwure,
YTO JUIsl TPOU3BOILHBIX HEeHYNeBbIX anemMenToB ¢,d F = F\{0} mHoxecTtBo A = ¢ + dP ynoBnerBopsieT
paBeHcTBaM |A + A| =|A| u |A-A| = |A| 0oTHOBpEMEHHO TOT/Ia U TOJBKO TOTAa, Koraa ¢ dP.

3amaua 6. [lokaxure, 4yto HekoTopoe mnoamHoxkectBo A monst F (JA]> 2,]F| > 2) ymoBunerBopsieT

paBerctBaM |A-A| = |A| u |A + A| = |A| omHOBpeMEHHO TOTJa M TOJLKO TOrna, Korga A ecTb
MYJIBTATUIMKaTUBHBIN cIBUT HeKoToporo noamnois P F, To ects cymectBytot anement ¢ F, Takue, uro A
=cP.

3angava 7. [lycTh p mpou3BOIBHOE MpOCTOE YKo U cl,c2,...,ck mobbie HeHyaeBble KodpUITEHTH 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 IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Bgenmenue. IlpocTteilline COOTHOLIEHUS MEXIy pa3MepaMH CyMM MHOXecTB. HepaBeHCTBO
[IntoHHEKe. YHUBEpPCATBEHBIE MHOXKECTBA.



2. CTpyKTypa MHOXECTB C MaJIbIM ynBoeHueM. JlemMbl 0 mokpeITHsIX. Teopema dpeiimana B rpynmnax ¢
Kpy4YEHHUEM.

3. Ananu3 @ypoe Ha aleneBbIX Tpynnax. PaBHomepHbie MHOXeCTBa nepBoro nopsiaka. Teopema Pora.
4. Jlemma perynsipuoctu Cemepenu. Teopema Pyxu-Cemepenu o TpeyroibHUKax.

5. bonplre TPUrOHOMETPUYECKHE CYMMBI.

6. CoiictBa MHOXecTB bopa.

7. IlouTn NMepuOAMYHOCTh CBEPTOK XAPAKTEPUCTUUYECKUX (QYHKUHUH. ApupMeTHdecKue NpOorpeccuu B
CyMMax MHO>KECTB.

8. Teopema @peiimana, moMMHOMHUANIBHAS THIIOTE3a BoromoboBa — coBpeMEHHbBIE OIEHKH.

9. Teopema banora-Cemepenu-I"ayspca. Ctapiine 3Hepriuyl, CTPYKTYPHBIE TEOPEMBI.

10. Koncrpykuust bepena MuoxecTs 0e3 peniennii apUHHBIX ypaBHEHHUI. BepxHue OleHKH.

11. Hopmsi ['ayapca, paBHOMEpHBIE MHOXKECTBA CTAPIINX MOPAIKOB.

12. Teopema Cemepenu-TporTep, BbITyKiIble MHOXecTBa. CyMMBI NPOM3BEACHMI: BEIIECTBEHHBIN
cIrydJail.

Tembl 11 KypcoBBIX padoT:

1. CyMMBI TIpOM3BE/ICHHIA: KOHEYHBIC MOJIsI, PaBHOMEPHAs PaclpeAeICHHOCTh MYJIBTUIUIMKATHBHBIX
HOATPYIIL
2. IIpobnema Kakest.

Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAEHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE O0OOCHOBAHUE NPUHSATHIX
peleHni

- oueHKa  «omM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPHU PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN

- OlLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPbIE HETOYHOCTH;

- OCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT INpPUMCHATL IMOJTYUYCHHBIC 3HAHHUS Ha MNPAKTHUKE, HO AOITYCKACcT B OTBETC WJIM B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoImIO (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U IO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NMPAKTHKE, HO JOIYCKAaeT B OTBETE WM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTHYECKON II0CIIEeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIpU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiamMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIero
00yueHHs 1 MOXET NPUMEHSThH NOJIy4eHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BJaJeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpamMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYICHTY, KOTOPBIII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTAaBIISETCS CTYIEHTY, KOTOPBIA HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX IOHATHH AUCHUIUINHBI



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemss mnposeacHms muddepeHIIMPOBAaHHOTO 3adeTa OOyYaroIIHecs MOTYT IOJb30BaThCs
MPOTrPaMMOM JUCIUILTAHBI.



