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: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
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.

3agauu AMCHHUILINHDBI
* OCBOCHHE CTyJACHTaMH 0a30BbIX 3HAHMI (IOHATHIA, KOHIICTIIIUN, METOIOB U Mojielneii) B odmactu JK;
* TPHOOpPETEeHHE TEOPETUUCCKUX 3HAHUN U IPAKTHUSCKUX YMEHHI U HABBIKOB B o0nactu DK

. OKa3aHHe KOHCYJIBTAI[Mi W IMOMOINU CTYJCHTaM B TMPOBEICHHU COOCTBEHHBIX TEOPETHUYCCKUX
nuc-caenoBannil B oomactu DK.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIeOBaHUN B 007acTH TNPUKIAAHOW MaTeMAaTUKH H

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

nHPOpPMATUKN
OIIK-2 CriocoOeH coBEepIICHCTBOBATh U OIlIK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
pean30BBIBaTh HOBBIE MAaTEMAaTHYECKHE MPAaKTUYECKYI0 3HAYMMOCTb NMPHUKIAJHBIX MaTeMaTHUECKUX
METO/BI PELICHUS IPUKIIAIHBIX 3a1a4 WCCIIeZIOBAHUI B CBOCH MPOoeCCHOHANBHOM 001acTn
OIIK-3.2 Bnazmeer wucciieqoBarebCKUMU METOAAMH U
OIIK-3 CnocobeH pa3pabaTbiBaTh CIIOCOOEH MCHONIB30BaTh MX IPU PELICHHMM HOBBIX 3ajad,
MaTeMaTHYeCKHe MOJIEH ¥ IPOBOIANUTH UX NpUMEHSST 3HAHUS W3 pa3IMyHBIX O0MacTed HaykKu
aHaJIu3 IpY PELICHUH 3314 B 00JIaCTH (TeXHUKH)
po(heCCHOHATIEHON JAEATENBHOCTH OIIK-3.1 YmMmeer aHanu3upoBaTh 3a/ady, [JIAHUPOBATh IIyTU

peucHud, npcajaratb 1 KOM6I/IHI/Ip0BaTI> CIIOCOOBI peuicHud

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
(dyHIaMeHTaIbHbIC TOHATHS, 3aKOHBI, TEOPUHU YaCTH JUCKpEeTHON MareMaTtuku — JK;
COBPEMEHHBIE TPOOIEMBI COOTBETCTBYIOIIUX Pa3/ieloB AUCKpeTHON MareMaTuku (OK);
TOHSATHS, aKCMOMBI, METO/BI JOKa3aTeIbCTB U JI0KA3aTeIbCTBA OCHOBHBIX TEOPEM B paszzelax,
BXOZSIIUX B 0a30BYyI0 4acTh nukia JK;
OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MAaTEeMaTHUYECKUX OOBEKTOB;
AHAJIMTUYECKUE W YUCJICHHBIE MOAXOJbI U METOIbI IJI PEUICHUS TUIIOBBIX MPUKIAAHBIX 33134
nuckpetHor Mmaremaruku (JK).
YMETh:




IMOHATH MOCTABJICHHYIO 3a/1a4y;

HCIOJIb30BATh CBOU 3HAHUS JJIS PCIICHUSA @yHﬂaMeHTaHBHBIX " NPUKIIaIHBbIX 3a1a4 BK,

OLICHMUBATb KOPPEKTHOCTL NOCTAHOBOK 3a1a4;
CTPOT0 JOKA3bIBATb UJIM OIIPOBCPIraTh YTBCPIKACHUC,
CaMOCTOATCJIbHO HAXOAUTH aJITOPUTMbI PCUHICHUSA 3ala4d 9K, B TOM 4YHCJII€ U HCCTAHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

CaMOCTOATECIIbHO BUJACTD CJICACTBUS NMOJTYUCHHBIX PE3YJIbTATOB,
TOYHO IMPEACTABUTb MATCMATUYICCKUC 3HAHUA B obmactu OK B YCTHOﬁ ¥ TUCHbMEHHOM (’popMe.

BJIAJIETh:

HaBBIKAMH OCBOCHUSI OOJIBIIOr0 o0beMa MHQOpManuu u pemeHus 3aaad DK ( B Tom yucie,

CJIOKHBIX);

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

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

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 JInmmuieBocTs. 8
2 JloxanbHas 1emma JloBaca. 8
3 Meton — aJbTEpHUPOBAHUA U METO[ ]
BTOPOT'O MOMEHTA.
4 MeTtoz anbTepHUPOBAHHUS. 8
5 Metoz nepBoro MoOMeHTa. 8
6 HepasenctBo A3yMbl. 8
[Ipocreiimas OIleHKa CHHM3Yy  JUIA
BETMYMHBI m(n), paBHON HaWMEHbBIIEMY
7 KOJIMYECTBY  pedep  N-OTHOPOAHOTO 6
runeprpada, XpOMaTHYECKOE UYHCIIO
KOTOPOTO OOJIbIIE OBYX.
] Teopema bosmiobama o Xpomarnueckom 6 30
quclie cay4yaiHoro rpada.
Nroro yacos 60 30

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2.

Coneprxanue UCIUIUIAHBI (MOAYIIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennuii)

1. JInOomuneBoCcTh.

MaptuHransl, oTBeHaronme rpagam.




2. JlokanbHas iemMma JloBaca.

CuMMeTpUYHBIN CiTy4ail JoKaJbHOM IeMMBbI JIoBaca.

3. Meroz ansTepHUPOBaHUS U METOJ BTOPOI'O MOMEHTA.

CymecTtBoBanue rpadoB ¢ OOJIBITUM XPOMATHIECKHM YHCIOM U 00XBATOM.
4. MetoJ albTepHUPOBAHMUS.

ViydiieHHas HIKHSS OLlEHKa IMaroHajabHoro uucia Pamces.

5. Meron nepBoro MOMeHTa.

Ces13HOCTB citydaifHoro rpada (BepXHsis OIIeHKa TOPOTOBOM BEPOSITHOCTH).
6. HepaBeHCTBO A3YyMBI.

VYcnoBHas BEpOSTHOCT OTHOCHTENBHO Pa30MEHUS M YCJIOBHOE MaTeMaTH4YecKoe OXHIaHHUe.
Maptunran.

7. Ilpocreiimas oLeHKa CHMU3Y AJs BEJIMYMHBI m(n), paBHOW HAMMEHbBLIEMY KOJIMYECTBY pedep
N-0JTHOPOJHOTO THIEeprpada, XpoOMaTHIECKOE YUCIO KOTOPOTO OOJIBIIE IBYX.

Bepxwuss ounenka m(n).
8. Teopema bomnobaia o XxpoMaru4eckoM Yrciie Cay4ainHoro rpada.

@daz0BBI  mepexoll B JBONIOIMOHHOH mTpoOiieMe  3aKIIOYEHHOTO C  MPOCTPAHCTBECHHBIM
B3aUMOJIEICTBUEM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

CrannapTHas ydeOHas ayTuTOpHsL.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. BepositHocTHBIH MeTop [ Teker] : yue6. mocooue aist By3oB / H. Anon, JIxx. Cniencep ; miep. 2-ro
aHDL. 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.
Paiiroponckuit .— 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. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha 3aHATHAX HCHONB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTUH, BKII0Yask AEMOHCTPAIMIO IPE3EHTALUH.
B npouecce camocTosATENbHOM PabOTHI 00YHaIONIMXCS BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
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 YHNpOIIACT HUTOT'OBYIO

aTTeCTaLUIO 110 IIPEIMETY.
2. JInst moAroToBKM K MTOTOBOM arTecTalyy 110 IPEAMETY JIydlle BCEro I10Jb30BaThCsl MarepuagaMu

JIEKIUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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-1.1 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-2 CriocoOeH coBepIIeHCTBOBATh U OIIK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
pean30BBIBaTH HOBBIE MAaTEMaTHYECKHE MPAaKTUYECKYI0 3HAYMMOCTb NMPHUKIAJHBIX MaTeMaTHUECKUX
METO/BI PELICHUS IPUKIIAIHBIX 3a1a4 WCCIIeZIOBAHU B CBOCH MPOo(eCCHOHANBHOM 001acTn
OIIK-3.2 Bnazmeer wucciieqoBarejbCKUMU METONAMH U
OIIK-3 CnocobeH pa3pabaTbiBaTh CIIOCOOEH MCIONIB30BaTh MX IPU PELICHHMM HOBBIX 3ajad,
MaTeMaTHYeCKHe MOJIEH ¥ IPOBOIANUTH UX NpUMEHSST 3HAaHUS W3 pa3IMyHBIX O0JMacTed HaykKu
aHaJIM3 IpY PELICHNH 33134 B 00JIaCTH (TeXHUKH)
po(heCCHOHATIEHOMN JAEATENBHOCTH OIIK-3.1 YmMmeer aHanu3upoBaTh 3a/ady, [JIAHUPOBATh IIyTU

peucHud, npcajaratb 1 KOM6I/IHI/Ip0BaTI> CIIOCOOBI peuicHud

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydeHus qUCIUILTMHEL « METOIBI 3KCTpEMaThbHOW KOMOWHATOPHKUY 00yJarOIIUNACS JOKEH:

3HATh:
(byHI1aMeHTaIbHbIC TIOHATHS, 3aKOHBI, TCOPUU YaCTH AUCKPETHOI MaremaTuku — DK;
COBpEMEHHBIE TTPOOJIEMBI COOTBETCTBYIOIUX Pa3AeioB AUcKpeTHOW MaTteMaTuku (DK);
MOHATHSA, aKCHOMBI, METObI JI0Ka3aTeNbCTB U JO0KA3aTeJbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIIIMX B 0a30BYI0 4acTh mukia JK;
OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MaTEMAaTHIECKUX OObEKTOB;
AQHAJMTUYECKNUE M YMCIICHHBIC TOAXOJbl M METOIBI JUIS PEIICHHS THIIOBBIX HMPUKIAIHBIX 3a1ad
nuckpetHor Mmaremaruku (JK).
yMeThb:
HOHATH NOCTABJICHHYIO 3a/1a4y;
UCIIONIb30BaTh CBOW 3HAHUS VIS pelieHus (DyHIaMEHTaIbHBIX U MPUKIAIHBIX 3a1a4 DK;
OLIEHMBATh KOPPEKTHOCTh IIOCTAHOBOK 33/1a4;
CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKICHHE;
CaMOCTOSITEIbHO HAaXOJWTh aJTOPUTMBI pemieHus 3agad DK, B TOM uYucie W HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIbHO BUIETh CIIEACTBUS MOIYYEHHBIX PE3yJIbTaTOB;
TOYHO MPEACTaBUTh MaTeMaTnieckue 3Hanus B oonactu DK B yCTHOW M MUCBMEHHOM (hopme.
BJIA/IETh:
HaBBIKAMH OCBOCHUSI OOJIBIIOrO o0beMa MHQOpManuu u pemeHus 3aaad DK ( B Tom yucie,
CJIOKHBIX);
HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;
KyJIBTYPO# MOCTaHOBKH, aHAJIN3a M PEIICHNS] MaTeMaTH4eCKUX W MPHUKIAIHBIX 3a/1a4, TpeOy-IOImX
JUISL CBOETO PEIIeHHs UCTIONb30BaHMsI MAaTEMAaTHYECKUX MOIX0A0B U MeTo0B DK;
NPEJMETHBIM SI3BIKOM JHCKPETHOW MaTeMaTHKH W HaBBIKAMHM T'PAMOTHOTO OITMCAHUS PEIICHHS
3aj1a4 ¥ MPECTaBICHHS MOTy4YE€HHbBIX PE3yJIbTaTOB.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

[Ipumep nomamrHero 3agaHus

BepHo 1, uTo 11 M100BIX MHOXKECTB A M B BBINIONIHSACTCS pPaBEHCTBO
(A\B)N ((AUB)\(ANB))=A\B?

BepHno 1, uto 1 110061X MHOXKECTB A, B 11 C BBINIOIHAETCS paBEHCTBO
((A\B) U (ANC) N(A\(BNC)=A\(BUC)?

BepHno 1, uto 1 m10061X MHOXKECTB A, B 11 C BBINIOIHAETCS paBEHCTBO
(ANB)\C=(A\C)N(B\C)?




Bepno 51, uto Asst 100bIX MHOKECTB A U B BrITFOUCHHE

(AUB)\(A\B) €B?

[Iycts P=[10,40]; Q = [20,30]; u3BeCTHO, 4TO OTPE30K A YIOBIETBOPSIET COOTHOIIEHHUIO
(XEA) > (XEP)) A (XEQ) — (XEA)).

Haiigute oTpe3ok A MakCUMallbHO BO3MO)KHOM JJTUHBI.

HaiinguTe oTpe3ok A MUHUMaIbHO BO3MOKHOMN JJTUHBI.

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

Ilycte A 12A 22A 32 + 2A n=2 - - HeBO3pacTaiollas IOCIEeI0BATEIbHOCTh 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 ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

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

Merton nepBoro mMomeHTta. llepBas omeHka cHU3y Ui AMaroHadpHoro uwucia Pamces. Ouenka
CBEPXY VISl IPOU3BOJIBHOTO Yncia Pamces (peKyppeHTHOE HEpaBEHCTBO) U CJIEACTBUS U3 HEE.

Meton mnepBoro MomeHTa. CBS3HOCTh chydaiiHoro rpada (BepXHssS OIIGHKAa IOPOTOBOM
BEPOSITHOCTH).

Merton Broporo MomeHTa. CBSI3HOCTb CiIydaifHOTO rpada (HIKHSS OLlEHKa IIOPOTOBOM BEPOSATHOCTH).
MeTton anbTepHUPOBAaHHA. YIIydIIEHHAs HIDKHSIS OLEHKA AMaroHajJIbHOro uucia Pamces.

Mertox anpTepHHpOBaHMs. YIIydlIeHHast HUOKHSS olleHka m(n): Teopema beka — CrieHcepa; Teopema
Panxakpumnana — CpunuBacana (0/1, HO ¢ ujeei).

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

CuMmMeTpuuHBIN citydail JokanbHOM Jemmbl JloBaca. IlpuMeHenue B 3amade Mpo ABYIOJbHBIC
OIHOPOIHBIE peryisipHble runeprpadsl. Hammydmas n3BectHas HxKHsSA onieHka aiusi R(s,s). Teopema
Bpykca u ee 060011eHue.

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

Xpomarudeckoe duciio ciydaitaoro rpada. Cuy4qaii p = o(1/n"2). Ciyuaii p = o(1/n). Cnyyaii p =
c/n, ¢ <1 (3agaua). Cinyuaii p = In n/n. DopmynupoBka Teopemsl bonnobamia o XxpoMaTHyeckoM 4ucie
ciydaiiHoro rpada npu p = n\(-a).

VYcnoBHas BEpOATHOCTb OTHOCHUTENBHO pa3OMEHHsS M YCIOBHOE MAaTEMaTHYeCKoe OXKUIaHHE.
Maptunran. HepaBeHCTBO A3yMBI.

Maptunransl, orBedarone rpadam. JlummmmeBocts. JlokazarenbcTBO TeopeMbl boimmobama 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) (HanGonbiee yrcno pedep B k-omqHOpomHOM Turieprpade Ha n BEepUIMHAX, Y
KOTOpOTO HHMKakue J1Ba peOpa He mepecekaroTcs mo t anemeHtam). TouHoe 3HavyeHue mius m(n,3,1):
sIBHAas KOHCTPYKIMSI M OLCHKa 10 HWHAyKIMU. MHTeprperauuss B TepMHHax rpada u ero dyucia
HE3aBHCHMOCTH.

2. JlunetiHo-anreOpandeckas omeHka it m(n,3,1). AnamormuHas oreHka i m(n,5,2) u ee
ACHMIITOTUYECKAsT HEYyUIIaeMOCTb.

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

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

5. AnropuTMUYECKasi HUXKHSS OLeHKa uyncia Pamcest.
Temsl A1 KypcOBBIX paboT:



1. XpomaTruueckue yucia npocTpaHcTB. McTopudeckas cripaBka: ciiy4ail IpsMOH, ciaydail MI0CKOCTH
(BepXHSAA M HIDKHSS OLICHKH, HW)KHHE OLICHKH B PA3JIMYHBIX IMPEINOJIOKEHUSIX O BHUIEC PACKPacKH,
JIMCTAaHIMOHHBIE Tpadbl C XPOMAaTHYECKHUM YHUCIOM 4 M 3aJaHHBIM OOXBaTOM), BEpXHHE OIICHKH B
TM000# pa3MepHOCTH, IPOCTEHIINE HUKHAE OLIEHKHU U TIp.

2. HwxHsS OneHKa XpOMAaTHMYeCKOro YHcia MPOCTPAHCTBA C MOMOIIBIO Pe3ynbTaroB it m(n,k,t).
Bo3MoxHBIE yinydlneHus.

Kpurepun onennBanus

- omenka «ommuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpPOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNN KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBIseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHON MpOrpaMMbl AUCIUIIIMHBEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMN MporpaMMbl AUCIUIIMHBEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTABISAETCSA CTYISHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U II0
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH;

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

- OLIEHKa «XopowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOIYUYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAaeT B OTBETE WIH B PELICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU NIPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIAJCET OCHOBHBIMU pa3lelaMd Y4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3lly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIO0Ib30BaTh OTYYEeHHBIC 3HAHUS ITPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 33134

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISIETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mnpomenenus auddepeHIIMPOBAHHOTO 3a4yeTa OOydaromuecs MOTYT —II0JIb30BaThCS
MPOTPaMMON JUCIUILTAHBI.



