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: MeTobl SKCTpEeMaIbHOM KOMOHMHATOPUKH
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

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

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: A .M. Paiiroponckwii, 1-p ¢u3.-Mar. Hayk, mpodeccop, 3aBeayronuii Kadeapoit

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

OnHNM U3 KJIACCHYECKHUX YTBEPKACHUH IKCTpeManbHOH KOMOMHATOPUKY ABJsieTcst TeopeMa Dpaeria-Ko-Pano
1961 rona, koTopasi ycTaHaBIMBAeT pa3Mep HauOOJbIIEro HabOpa MONapHO MePECEKAIOIMXCS K-3IeMEHTHBIX
MOAMHOKECTB N-3JIEMEHTHOTO MHOXeCTBa. B Jokiage Mbl pacckakeM 00 HCTOpHM TNPOOIeMaTHKH,
BO3HHUKIIEH B CBA3M C A3TOM TeopeMoil. Mbl mOKaxeM, YTO 3Ta HpobieMa HaXOAMTCS B CaMOM LEHTpE
COBPEMEHHOTO0 KOMOWHATOPHOTO aHajln3a, MbI INPOIEMOHCTPHPYEM €€ CBS3b C TEOpHel KOAMPOBaHMS,
KOMOMHATOpPHOH reomeTpueil u anreOpandeckoil Tomonoruei. Ocoboe BHUMaHUE YIEIUM HEOaBHEU
BEPOATHOCTHOI MHTEPIpPETAIK IPOOJIEMBI - B TEPMUHAX TEOPUU CIy4aifHBIX TpadoB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOCHHUE OCHOBHBIX COBPEMEHHBIX METOIOB dKCTpeMalibHOW koMOuHaTopuku (JK): BeposiTHOCTHOTO
METO/1a, JINHEHHO-aNTre0panieckoro MeTo1a, TOMOJIOTHYECKOTO METO/A.

33]13‘[1/[ JAUCHUIIINHBI

* OCBOCHHE CTyJACHTaMH 0a30BbIX 3HAHMI (IOHATHIA, KOHIICTIIIUN, METOIOB U Mojielneii) B odmactu JK;

* TpuoOpeTeHHe TEOPETUYECKUX 3HAHUHN U MPAKTUYECKUX YMEHUI 1 HAaBBIKOB B 00actu OK;

° OKa3aHHeC KOHCYJ’IBT&LII/IfI U noMoumuy CTyACeHTaM B TIPOBCACHUUN COOCTBEHHBIX TCOPCTUUCCKUX

nuc-caenoBannil B oomactu DK.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT M PEe3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.1 3maer w® cHocoOGH  HCIONB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITBI U METOJBI
WCCIICZIOBAHUM B 001acTH MHPOPMATHKH U BEIYMCITUTEIBHOM
TEXHUKHU

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MH()OPMATUKN U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX

NPUMEHATh TIPU  pEHICHHH 3agad  Mpo(dhecCHOHATBHOM
AeSATeIBHOCTH
OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN) OIIK-3.6 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3pabaThIBaTh MOJAXO/BI K PEIICHHUIO TUIIOBBIX |pa3BUBAThH " NPUMEHSATH MaTreMaTH4YeCKHe,
Y HOBBIX 337124 B 00yacTi HHOOPMATUKH U €CTECTBEHHOHAy4YHbIC,  COLMAIBHO-DKOHOMHYECKHE U

BBIYMCIIMTSIHEHOM TCXHUKH, YUIUTbIBAA
O0COOEHHOCTH H OIrpaHUYCHUA PA3TITNYHBIX
MCTOAO0B pCHICHUSA

npodeccroHanbHbIe 3HAHUA IJI PEIISHUS HECTaHMapTHBIX
3a7a4, B TOM YHUCJE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEKIMCHUILIMHAPHOM KOHTEKCTE

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




(bYHZ[aMCHTaJ'ILHLIC MOHATHUA, 3dKOHbI, TCOPUU YaCTHU ,E[I/ICerTHOfI MaT€MAaTHuKH — BK,

COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOIIMX pa3/iesioB JArckpeTHoi maremaruku (OK);

MOHATHUA, aKCUOMBbI, MCTOAbI JOKA3aTCJIbLCTB M NOKA3aTC/IIbCTBA OCHOBHLIX TCOPCM B pasjciax,

BXOISIIHMX B 0a30BYIO YacTh mukia JK;

OCHOBHBEIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’LGKTOB;
AHAJIUTUYCCKUEC U YUCJICHHBIC IMOAXOABI MU METOAbI UIA PCHICHHUSA THUIIOBBIX IMPUKIIAAHBIX 3aJaq

nuckperHoit Mmaremaruku (9K).

YMETB:

IMOHATH NOCTABJICHHYIO 3a/1a1y,

WCTIOB30BaTh CBOM 3HAHUS JIJISl pElIeHUs] PyHTaMEHTAILHBIX W MIPUKIAAHBIX 3a1a4 JK;

OIIEHUBATh KOPPEKTHOCTH ITOCTAHOBOK 337a4;
CTPOI'0 JOKa3bIBaTh UIIM OIPOBEPIaTh yTBEPKICHUE;
CaMOCTOATEIBHO HAXOJUTh AITOPUTMBI petieHus 3aaa4 DK, B TOM uucie U HECTaHIAPTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

CaMOCTOATEIBHO BHJIETh CIIEICTBUS MOIYYEHHBIX PE3YJIbTATOB;
TOYHO MPEACTaBUTh MaTeMaTnieckue 3Hanus B oosactu DK B ycTHOMH 1 MICbMEHHOM (hopme.

BJIAJIETh:

HaBBIKAMU OCBOEHUS 0OJbIIOro obbhema wHGpopMaruu u pemeHus 3anad DK ( B Tom uucie,

CJIOXKHBIX);

HABBIKAMU CaMOCTOSITEIbHOM pabOThl U OCBOEHUS HOBBIX TUCIMILINH;
KYJIBTypO/ IOCTAaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTHYECKUX M NMPUKIIAIHBIX 3a7a4, TpeOy-Iomux
JUISL CBOETO PELICHHUS UCIIOJIb30BaHMsI MAaTEMAaTHYECKUX MOAX0A0B U MeToa0B JK;
IIPEIMETHBIM SI3bIKOM JUCKPETHOW MAaTeMaTHKH W HaBBIKAMM IPAMOTHOIO OIIMCAHMS PEIEHUs
3a/1a4 U IPEICTaBICHUS MOJyYEHHBIX PE3YIbTATOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAaAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 JIMIImnuIneBoCTh. 8
2 JloxansHas nemma JloBaca. 8
3 Meton  aJbTEpHUPOBAHHS W METOJ ]
BTOPOI'O MOMEHTA.
4 MeTtoz anbTepHUPOBAHHUS. 8
5 MeTtoz nepBoro MoOMeHTa. 8
6 HepaBenctBo A3ymsl. 8
IIpocreiimas  oueHka  CHU3Yy — IJIA
BeJIMYMHBI mM(n), paBHOI HaMMEHbLIEMY
7 KOIW4YeCTBY  pebep  N-OfHOPOAHOTO 6
runeprpada, XPOMaTHYECKOE YHCIIO
KOTOPOTO OOJIbIIIE BYX.
] Teopema bomrobama o XpomMarndeckoMm 6 30
qucie ciay4yaiHoro rpada.
Hroro yacos 60 30

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)




Cemecrtp: 3 (Ocennuii)
1. JInOomuneBoCcTh.
MaptuHransl, oTBeyaronme rpagam.
2. JlokanbHas iemMma JloBaca.
CuMMeTpUYHBIHN CiTy4ail JoKaJbHOM IeMMBbI JIoBaca.
3. Meton anbTepHUPOBAHKS U METOJl BTOPOT'O MOMEHTA.
CymecTtBoBanue rpadoB ¢ OOJIBITUM XPOMATHIECKHM YHCIOM U 00XBATOM.
4. MetoJ albTepHUPOBAHMUSI.
ViyuieHHas HUXKHAS OLEHKA AUaroHaiabHOro uncia Pamces.
5. Meron nepBoro MOMeHTa.
Ces13HOCTB citydaifHoro rpada (BepXHss OIleHKa TOPOTOBOM BEPOSITHOCTH).
6. HepaBeHCTBO A3YyMBI.

VYcnoBHas BEpOSTHOCT OTHOCHTENBHO PAa30MEHUS M YCJIOBHOE MaTeMaTH4ecKoe OXHIaHHUE.
MaptuHran.

7. Ilpocreiimas oueHKa CHHU3Y AJs BEJIMYMHBI m(n), paBHOW HAMMEHbBLIEMY KOJIMYECTBY pedep
N-0JTHOPOJHOTO THIEeprpada, XpoMaTHIeCcKOe YUCIO KOTOPOTO OOJIBIIE IBYX.

Bepxwuss ounenka m(n).
8. Teopema bomnobaia o XxpoMarn4eckoM Yrciie CIy4aiHoro rpada.

@daz0BBIl  mepexoll B DIBONIOIMOHHONH mpoOiieMe  3aKIIOYEHHOTO C  MPOCTPAHCTBECHHBIM
B3aUMOJIEICTBUEM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrangapTHas ydeOHas ayTUTOpHsL.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. BepositHocTHBIH MeTop [ Teker] : yue6. mocooue aist By3oB / H. Anon, JIxx. Cniencep ; miep. 2-ro
aHL. u3M. mox pen. A. A. Canoxenko .— M. : BUHOM. Jla6. 3nanwuii, 2007, 2013 .— 320 c.

2. BeposTHocTh 1 anredpa B komOnHaTopuke [ Tekcrt] : [yued. mocobue miis By3oB] / A. M.
Paiiropoackuit .— 2-e u3a., crepeorun. — M. : MITHMO, 2010 .— 48 c.

JomnonHurensHas aureparypa

1. Kombunaropuka u uadopmarus [Texct]. U. 2, Uadopmannonnsie monenu / B. K. Jleontses ; M-Bo
oOpaszoBanus u Hayku PD, Mock. pus.-texH. uH-T (Toc. yH-T) - M.MDTU,2016



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

http://dm.fizteh.ru

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

Ha 3aHATHAX HCHONB3YIOTCS MYJIBTUMEANNHHBIC TEXHOIOTUH, BKII0Yask AEMOHCTPAIMIO IPE3EHTALUH.
B npouecce camocTosATENbHOM PabOTHI 00YHaIONIUXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PexomeHmyeTcsi YCHEIIHO CAaBaTh KOHTPOJBHBIE PA0OTHI, TaK KaK 3TO YIPOIIAET HTOTOBYIO
aTTeCTAIMIO 110 TIPEIMETY.

2. JIns MOATOTOBKM K MUTOTOBOM aTTeCTalMM MO MPEAMETY Jy4YIlle BCEro MOoJb30BaThCsl MaTepuajIaMu
JICKITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

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 .M. Paiiroponckwii, n-p ¢u3.-Mar. Hayk, mpodeccop, 3aBeayronuii kKaheapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT M PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.1 3maer w® cHocoOGH  HCIONB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHIaMeHTallbHbIC
HAyYHbIC 3HAHUS ¥ HOBBIC HAy4YHBIC TPUHIMITBI U METOJbI
WCCIIeZIOBAaHUM B 001acTH MHPOPMATHKH M BEIYHCITUTEIBHOM
TEXHUKHU

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX

NPUMEHATh TP pEHICHHH 3agad  Mpo(dhecCHOHATBHOM
AeSATEIBHOCTH
OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN) OIIK-3.6 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3pabaThIBaTh MOJAXO/BI K PEIICHHUIO TUIIOBBIX |pa3BUBAThH " NPUMEHSATH MaTreMaTHYeCKHe,
Y HOBBIX 337124 B 00s1acTi HHOOPMATUKY 1 €CTECTBEHHOHAy4YHbIC,  COIMAIBHO-DKOHOMHYECKHE U

BBIYMCIIMTSIHEHOM TCXHUKH, YUIUTbIBAA
O0COOEHHOCTH H OIrpaHUYCHUA PA3TINYHBIX
MCTOAO0B PCHICHUSA

npodeccroHanbHbIe 3HAHUS IJI PEIICHUS HECTaHIapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXKIMCLUILIMHAPHOM KOHTEKCTE

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu
MaTeMaTUKU, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlIK-4.1 CnocobeH NpUMEHATh 3HAHUS M HABBIKU TIO
HCIOJIb30BAHUIO “H(GOPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI <(MCTO,E[BI 3KCTpeMa.TH:HOI7[ KOM6I/IH3.TOpI/IKI/I)> OGy‘laIOHII/II\/'ICH JOJIKCH:

3HAThb:

(byHIaMeHTaIbHbIE TIOHATHS, 3aKOHBI, TECOPUU YAaCTH AUCKPETHOI MaremaTnku — DK;
COBpEMEHHBIE MPOOJIEMBI COOTBETCTBYIOLIHNX pa3esioB AuckpeTHor maremaruku (OK);
MOHATHUS, aKCUOMBI, METOJbl J10KAa3aTelbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszzenax,

BXOZSIIUX B 0a30BYyI0 4acTh nukia JK;

OCHOBHBIC CBOMCTBa COOTBETCTBYIOIIUX MATEMAaTUUICCKUX 06’beKTOB;
AHAJIMTUYCCKUC U YUCIICHHBIC MOAXOAbl U MCTOABI Ui PCHICHUSA TUIIOBBIX HNPUKIIAJHBIX 3aJ1a4d

nuckpetHor Mmaremaruku (JK).
YMeETh:
MOHATH TIOCTABJICHHYIO 33/1a4y;

HCIOJIb30BATh CBOU 3HAHUS U1 PCIICHUSA @yHﬂaMeHTaHBHBIX " NPUKIIaHbIX 3a1a4 BK,
OLICHMUBATb KOPPEKTHOCTL NOCTAHOBOK 3a1a4;
CTPOT0 JOKA3bIBATh UJIM OIIPOBECPIraTh YTBCPIKACHUC,
CaMOCTOATCJIbHO HAXOAUTH aJITOPUTMbI PCUHICHUA 3ala4d BK, B TOM 4YHCJI€C U HCCTAHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

CaMOCTOATECIIbHO BUJACTH CJICACTBUS NMOJTYUCHHBIX PE3YJILTATOB,
TOYHO IMPEACTABUTb MATCMATUYICCKUC 3HAHUA B obmactu OK B YCTHOﬁ W TUCHbMEHHOM (’popMe.

BJaJeTh:

HaBBIKAMH OCBOCHUSI OOJIBIIOrO oObeMa MHQoOpManuu u pemeHus 3aaad DK ( B Tom yucie,

CJIOKHBIX);

HABBIKAMU CaMOCTOSITEILHOM PabOThl U OCBOCHUS HOBBIX JTUCIIHILIHH;
KYJIETYPOU ITOCTAaHOBKH, aHAJIM3a U PEIICHUs] MaTeMaTHYECKUX U MPUKIAIHBIX 3a]1ad, TpeOy-Fomux
JUTSL CBOETO PEILIEHUS UCTIOIb30BaHUS MaTeMaTHUECKUX MOIX0I0B U MeTo0B DK;
MPEIMETHBIM SI3BIKOM JTUCKPETHOW MAaTEMaTHKH W HaBBIKAMU TPAMOTHOTO OIMUCAHUS PEIICHUS
3a/1a4 ¥ TIPECTaBICHHS MOTYYSHHBIX PE3yAbTaTOB.




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

[Ipumep nomamrHero 3agaHus

BepHo 1w, uTo 11 M100BIX MHOXKECTB A M B BBINIONIHSACTCS PaBEHCTBO

(A\B)N ((AUB)\(ANB))=A\B?

BepHo 1, uto 1 10061X MHOXKECTB A, B 11 C BBINIOIHAETCS paBEHCTBO

((A\B) U (ANC) N(A\N(BNC)=A\(BUC)?

BepHno 1w, uto 1 10061X MHOXKECTB A, B 11 C BBINIOIHAETCS paBEHCTBO
(ANB)\C=(A\C)N(B\C)?

Bepno 51, uto Asist 100bIX MHOKECTB A U B BrITFOUeHHE

(AUB)\(A\B) €B?

[Iycts P=[10,40]; Q = [20,30]; u3BeCTHO, 4TO OTPE3OK A YIOBIETBOPSET COOTHOLIEHHUIO

(xEA) — (xEP) A (XEQ) — (xEA)).

Haiigute oTpe3ok A MakCUMalbHO BO3MO)KHOM JJTUHBI.

Haiinqute oTpe3ok A MUHUMaIbHO BO3MOKHOM JJTUHBI.

O wmuoxectBax A, B, X, Y uzBectno, uto ANX = BNX, AUY = BUY. Bepno i, 4yro Torga
BeImosHseTCs paeHCTBO A U (Y \ X)=BU (Y \ X)?

Ilyctp A 12A 22A 32 + 2A n=2 - - HeBO3pacTaioUlas IOCIEI0BATEIbHOCT MHOXKECTB.
UzBectHo, uTo A 1\VA 4=A 6\A 9. Jlokaxute, uto A 2\A 7=A 3\A 8.

ITycts otpesku A, B, C, D takue, uto AA B=C A D (cuMMeTpUYHBIC Pa3HOCTH PaBHBI). BepHO 1
BkitoueHue A holdsB EC?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

ba3oBhIii BEepOSTHOCTHBIA MeTOm. 3ajgada Opjemra — XadHaiga O packpacke rwumeprpada.
[Ipocreitmas onenka cHU3Y s BeIWYuHBl m(n), PaBHOH HAUMEHBIIEMY KOJIMYECTBY pedep
N-OHOPOJHOTO runeprpada, XpoMaTHyecKoe Yncio KOToporo Oonbiie 1Byx. Bepxuss ouenka m(n).

Merton nepBoro mMomeHta. llepBasi omeHka cHu3y Ui AMaroHaipHoro uwucia Pamces. Ouenka
CBEPXY VISl IPOU3BOJIBHOTO Yncia Pamces (peKyppeHTHOE HEpaBEHCTBO) U CJIEACTBUS U3 HEE.

Meton mnepBoro MomeHTa. CBS3HOCTh chydaiiHoro rpada (BepXHssS OIIGHKa TIOPOTOBOM
BEPOSITHOCTH).

Merton Broporo MomeHTa. CBSI3HOCTb CiIy4aifHOTO rpada (HIKHSS OLlEHKa IIOPOTOBOM BEPOATHOCTH).

MerTon anbTepHUpOBaHUs. YydllleHHast HUKHSS OLICHKa AMaroHaJIbHOTO yncia Pamcest.

Merton anbTepHUpOBaHMA. YITydlIeHHAs! HIDKHSS olleHKa m(n): Teopema beka — CrieHcepa; Teopema
Panxakpumnana — CpuHuBacana (0/1, HO ¢ ujeei).

Merox anpTepHHpOBaHUS M MeToA BToporo MomeHTa. CymectBoBaHue TpadoB ¢ OOIBIINM
XpOMaTHYECKUM YHCIOM U 00XBaTOM.

CuMmMeTpuuHBIN ciydail JokanbHOM Jemmbl JloBaca. IlpuMeHenue B 3amade Mpo ABYIOJbHBIC
OIHOPOIHBIE peryisipHble runeprpadul. Hammydmas n3BectHas HxHsSA onieHka aist R(s,s). Teopema
Bpykca u ee 06001m1eHue.

Oprpadsr 3aBucumocteil. HecummerpuuHas JokanbHas JemMma. [I[puMeHeHne B 3ajqade 0 HUKHEH
omenke R(3,t).

Xpomarudeckoe uuciio ciydaitnoro rpada. Cuyqait p = o(1/n"2). Ciyuaii p = o(1/n). Cnyyaii p =
c/n, ¢ <1 (3agaua). Cnyuaii p = In n/n. DopmynupoBka Teopemsl bonnobaiia o XxpoMaTHyeckoM 4ucie
ciydaiiHoro rpada npu p = n\(-a).

VYcinoBHas BEpOATHOCTb OTHOCHUTENBHO pa3OMEHHsS M YCIOBHOE MAaTeMaTHYeCKoe OXKUIaHHE.
Maprtunran. HepaBeHCTBO A3yMBI.

Maprunransl, orBevaromue rpadam. Jlummmunesocts. [lokaszarenbecTtBo Teopembl bomnmoOama o
XPOMaTHUYECKOM YHUCIIe CiydaiiHoro rpada mpu p = n\(-a).

Teopema bomno6aria o XxpoMaTHuecKoM 4uciie ciydaiHoro rpada mpu p = Y.

Jluneiino-anredpandeckue METOIbI B KOMOMHATOPHKE.



1. Benmmumna m(n,k,t) (HanGonbmee yrcno pedep B k-omHOpomHOM Turieprpade Ha n BEepUIMHAX, Y
KOTOpPOTO HHMKakHhe JBa pebpa He mepecekaroTcs mo t sneMmeHTam). Tounoe 3HaueHue st m(n,3,1):
sIBHAsl KOHCTPYKLMSI M OLEHKAa MO0 MHAyKuuu. MHTepnperauus B TepMHHax rpada um ero umcia
HE3aBHCUMOCTH.

2. JlunetiHo-anreOpandeckas omeHka it m(n,3,1). AnamormuHas oreHka mia m(n,5,2) u ee
aCUMIITOTUYECKAsl HEYJyUIl1aeMOCTb.

3. O6mas Teopema ®@pankia — Yuicona s m(n,k,k-p). 3ameuanne o HEMPOCTOM «MOAYIIEY.

4. Tlpumep, xorna k = n/2, p — MUHEMaJIbHOE TIpocToe ¢ ycioBueM k-2p < 0. «Iladoc» mpumepa.
«TounocTh» mpuMepa (OIIeHKH CBepXy U cHU3Y uMeroT By (1.754...+0(1)) n).

5. AnropuTMudeckas HIDKHSS OLleHKa urciia Pamces.

Tembl 11 KypcoBBIX padoT:

1. XpomaTtudeckue yucia npocTpaHcTB. McTopudeckas cripaBka: ciiy4ad IpsAMOH, ciaydall MIOCKOCTH
(BepxHssl M HMIKHSSI OLIEHKM, HW)KHHUE OLICHKM B PA3JIMYHBIX INPEINIOIOKEHUSIX O BUIE PacCKpackH,
JUCTaHIUOHHBIE Tpadbl ¢ XpOMaTHUYECKUM YHUCIOM 4 M 3aJaHHBIM OOXBAaTOM), BEpPXHHME OLCHKH B
000 pa3sMEepHOCTH, IPOCTEHINTNE HUKHNAE OLIEHKHU U TIP.

2. HwxHSS OleHKa XpOMaTHYECKOTO YHCIa MPOCTPAHCTBA C MOMOIIBI0  Pe3ynbTaroB Juist m(n,k,t).
BosMmoxHble ynyumieHusl.

Kputepun onennBanus

- omenka «ommuHo  (10)»  BbICTaBhsieTCS  CTYAEHTY, IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI

- omeHka  «ormimuHO  (9)»  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3aJad, CBOOOIHOE M MpPaBMWIIbHOE 00OCHOBaHME NMPHHATHIX
peleHui

- OleHKa  «oTau4yHO  (8)»  BBICTaBIseTCA  CTYAEHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLHUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLIEHKa «xopoiuo (7)» BBICTABISIETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepuai, TPaMOTHO H MO
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WIH B PELICHUH 3a]ad HEKOTOPbIE HETOYHOCTH;

- OlIEHKa «XOpoIIo (6)» BBICTABISAETCS CTYIEHTY, €CIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JaraeT 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 JOIYCKAET B OTBETE€ WIU B PEIICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, IOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEeHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIaJICET OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYallUH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBIA XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHsl JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIPU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJMyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMH
CUTYalluu;

- OLICHKAa «HEYIOBJIECTBOPUTENILHO (2)» BBICTABISIETCS CTYyACHTY, KOTOPBI HE 3HaeT OOJbIIeld 4acTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCUUIUIMHBI K HE YMEET UCIIOJIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pEILLIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4

- OIICHKA «HEYIOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYIACHTY, KOTOPBHIH HE 3HAaeT (hopMyTHpOBOK
OCHOBHBIX MOHITHN AUCIUILINHBL.

5. MeTonuueckne MaTepuaIbl, ONpeesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH



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



