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 AUCHUILINHE: Cryyaiinsle rpadbl. YacTs 1
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1
[IporpamMmy cocraBunu:

J.A. llabanoB, o-p ¢u3.-Mar. HayK, TOLEHT, TOLEHT
M.E. XKyxkoBckui, Kanz. pu3.-mar. HayK, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl auckpetHoit marematuku 05.03.2020



AHHOTANMA

Kypc mocssiieH kiaccuueckoid TeopuM ciiydaliHbIX rpadoB. M3yuarorcss oOmias Teopusi CiydalHBIX
MOJMHOXKECTB, paclpeesIeHUs Yicia MaJIbIX noArpadoB B caydaiiHOM rpade, 3BOMOLUS ciaydaiHoro rpada,
BOIIPOCHI O CBSI3HOCTH CJIy4daifHOTO rpada.

1. lean u 3apa4n

Henp AucoMnInHBI
OCBOCHHE OCHOBHBIX NOHATHUI TEOPHH CITy4alHBIX IpadoB.

3agauyu AV CUMILUINHBI
* OCBOCHHE CTYJCHTaMHU 0a30BbIX 3HAHWK (TMOHATHI, KOHIICTIMI, METOJJOB M Mojelieii) B o0nacTu
CITy4JaiHBIX TPadoB;
* npuoOpeTeHNE TEOPETHUSCKUX 3HAHUHN U MPAKTUIECKUX YMEHHUI W HABBIKOB B 00JaCTH CITy9alHBIX
rpados;
*  OKa3aHWE KOHCYJIbTallUd W TIOMOIIM CTYJACHTaM B MPOBEJACHWU COOCTBEHHBIX TEOPETUYECKHX
WCCIIeIOBaHUI B O0OJIACTH CITyYaifHBIX TPadoB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
IPUMEHSS 3HAHUS ¥ HaBBIKK B 00J1aCTH
MaTeMaTHKH, €CTECTBCHHBIX HayK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 Crnocoben MPUMEHSTh 3HAHHE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
Y OLICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

[1K-2 [MorumaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM
JEATEIIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKHi anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH(POPMALMOHHO-KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHUH

OIIBIT
oOnact

[IK-2.3 Nwmeer MIPaKTUYECKUN
HAy4YHO-HCCIICAOBATENILCKON  JIEATEIBHOCTH B
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

(byHIaMeHTaJIbHBIC TIOHATHS, 3aKOHBI, TCOPUHU CIIy4alHBIX IpadoB;
COBpPEMEHHBIE MMPOOJIEMBI COOTBETCTBYIOLINX Pa3esiOB CIy4YaiHbIX Irpados;
MOHATHUS, aKCUOMBI, METOJbl [10KAa3aTelbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszjenax,

BXOJAIIHX B 63,30ByIO 4aCTb LIUKII;

OCHOBHBIC CBOMCTBa COOTBETCTBYIOIIUX MATEMAaTUICCKUX 06’beKTOB;
AHAJIMTUYCCKUC U YUCIICHHBIC MOAXOAblI U MCTOABI Ui PCHICHUSA TUIIOBBIX HNPUKIIAJHBIX 3aJ1a4

cIlydaiHbIX TpadoB.
YMETb:




TIOHSTH IOCTABICHHYIO 3a/1a4Yy;
UCTIONIb30BaTh CBOM 3HAHUS Il pelieHHus (yHIaMEHTAIbHBIX W MPUKIAJHBIX 337a4 CIydalHBIX
rpa¢os;
OLIEHMBATh KOPPEKTHOCTh IIOCTAHOBOK 33/1a4;
CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIbHO HAXOAWTh AJTOPUTMBI pEIIEHHs 3agad, B TOM YHCIe M HECTaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIbHO BUIETh CIIEACTBUS MOIYUYECHHBIX PE3yJIbTaTOB;
TOYHO TPEICTABHTh MAaTeMaTHUECKUE 3HAHMS B OOJIACTU CIOKHBIX BBIYHMCICHUH B YCTHOW H
MUCHLMEHHOM (hopMe.
BIIAJICTh!

HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMALIUKU U PELIeHHS 3aa4 (B TOM YHUCIIE, CJIOKHBIX);

HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;

KYJBTYpOM IIOCTAHOBKH, aHAJN3a U PEIICHUs] MaTeMaTHYeCKUX U NPUKIIAIHBIX 3a]a4, TPeOyIomux
JJIS1 CBOETO PEIIeHHs UCTIONb30BAaHHU MaTEMaTHYECKHX ITOX0/I0B ¥ METOAOB CIy4aifHbIX IpadoB;

MPEIMETHBIM SI3BIKOM CIJIOXKHBIX BBIUMCIICHUI U HaBBIKAMU TPAMOTHOTO ONMCAHUS PELICHHUs 3a1ad 1
[IPEJCTABICHUSI [IOJyYEHHBIX PE3yJIbTaTOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Mopaenu ciay4aiiHbIX rpadoB 6 3
) [Toporoseie BEPOSITHOCTH ULt 4 )
MOHOTOHHBIX CBOMCTB
3 ITyaccoHoBckass Teopema [uii 4HCIa 4 3
MaJIbIX MoArpad)oB B CIIydaitHOM rpage
4 Oomonust ciaydaitHoro rpada. Cryuwai 4 )
CHJIBHO pa3peXeHHOTro rpada
5 TeopemMa O T'MI'aHTCKOM KOMIIOHEHTE B 4 )
ciydaifHOM rpade
6 TeopeMbl 0 MakKCUMAaJlbHOW CIIOKHOCTHU 3 3
KOMITIOHEHTBI BHYTpH (pa30BOro nepexoaa
Nroro yacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)
1. Monenu cirydaiiHbix rpadoB

Teopust ciy4aifHBIX TOAMHOXXECTB KOHEYHBIX MHOXKECTB ACHMINTOTHYECKas SKBUBAJICHTHOCTH
OMHOMUATHHOW U paBHOMEPHOU Mojee




2. IToporoBbie BEpOSTHOCTH JIsI MOHOTOHHBIX CBOWCTB

Mausie nioarpadsl B ciny4aiiHoM rpade, moporoBasi BEpOsSTHOCTh HAMHYHS (PUKCUPOBaHHOTO rpada B
CIIy4ailHOM

3. IlyaccoHoBcKas Teopema AJisl Yrcia MaibIX HoArpados B ciyyaitHoMm rpade
HenTpanbHas npeaensHas TeopemMa Uil Yhciia Majibix moarpagoB B cirydaiiHoM rpade.
4. DBomonus cirydaiiHoro rpada. Cirydail CHIIbBHO pa3pexeHHOoro rpaga
VYHUIMKIINYEeCKHEe KOMIIOHEHTHI B Pa3peKEHHOM ClTydailHOM rpade

5. Teopema 0 TUTAaHTCKOM KOMIIOHEHTE B ClIy4ailHOM rpade

CrpykTypa cinyuaiiHoro rpada BHyTpH (a30BOro mepexosaa

6. Teopembl 0 MaKCUMaJIbHON CIIOKHOCTH KOMIIOHEHTHI BHYTPH (pa30BOTO Mepexoaa

Pacnipenenenue creneHeld BepuinH B ciay4aiiHoM rpade. IlyaccoHOBcKas mpeaenbHas Teopema Julst
qriciia BepIIvH (PUKCHPOBAHHOW CTEIIEHU B CITy4aifHOM rpade

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Monenu ciy4aiinbix rpados [Tekcr]/A. M. Paiiroponckuii, -M., MITHMO, 2016

2. Mopenu cny4vaiineix rpados [Tekcr] : [yue6. mocobue amnst By30B] / A. M. Paiiropoackuii ; JleTHsist
mkona "CoBpemenHas maremaruka', Jlyona, utons 2008 . — M. : MIITHMO, 2011 .— 136 c.

JomnonHurensHas auTeparypa

1. I'pade1. Anroputmsl Ha si3bike C [Tekcr] / B. B. Ilpyt ; M-Bo oO6pa3zoBanus u Hayku PO, Mock.
¢u3.-texH. uH-T (roc. yH-1) - M.M®DTHU,2017

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

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MyHBTHMeHHﬁHLIe TEXHOJIOI'MH, BKIIKO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.

B npouecce camocTosATENbHOM PabOThI 00YHaIONIMXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

PexomeHtyeTcst yCHENIHO cAaBaTh KOHTPOJIBHBIE pPabOThI, TaK Kak »dTO VYIPOIIAET HWTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.



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: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaspaGorunkm:

J.A. llabaHoB, n-p Qu3.-Mar. HayK, IOIEHT, IOIICHT
M.E. KyxkoBckuii, kana. (Gpu3.-Mart. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu

OIlK-4.2 Crnocoben MPUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeHHs IIOCTaBICHHON 3a1a4u, (POPMYIIUPOBAHNUS BEIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

MAaTEMAaTUuKHU, CCTCCTBCHHBIX HAYK U
I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX

TEXHOJIOTUHI
[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B [IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
Hay4HO-UCCJIEA0BATEIbCKOM U IPUKIIaJHOM Hay4YHO-MCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu

JEATEIILHOCTH OCHOBHBIC 3aKOHBI
€CTECTBO3HAHMSI, COBPEMEHHBIN
MaTeMaTHYEeCKHIA armapar U ajJropuTMBbl,
COBPEMCHHBIE
MH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIC
TEXHOJIOTUH

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIUIA
B pesynbrare n3ydenus auciuiuinabl «Cirydaiiasie rpadsl. YacTs 1» 00ydaronmiics JOIKeH:

3HATb:

(dyHIaMEHTAIbHbIC MOHATHUS, 3aKOHBI, TCOPUH CIy4ailHbIX TpadoB;
COBpEMEHHBIE MIPOOJIEMBbI COOTBETCTBYIOIIUX Pa3/IeioB CIy4aiiHbIX IpadoB;
TIOHSITHS, aKCHOMBI, METOJbI JIOKa3aTeNbCTB U JO0KAa3aTeJIbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIIMX B 0A30BYIO 4aCTh IIHKII;
OCHOBHBIEC CBOHCTBA COOTBETCTBYIOIMX MaTEMAaTHIECKHX O0OBEKTOB;
AQHAJMTUYECKHAE W YMCIICHHBIC TOAXOJbl M METObI Ul PEIICHHS THIIOBBIX MPUKIAIHBIX 3a1a4d
ClTydaiHbIX TpadoB.
yMeThb:
MOHSATH MOCTABJICHHYIO 3a/1a4y;
HCTIOJIb30BaTh CBOW 3HAHWS JUISI PEUICHUS (QyHIAAMEHTAIBHBIX U MPUKIAJAHBIX 3a/1au CIyYalHbIX
rpados;
OLICHMBATh KOPPEKTHOCTh TIOCTAHOBOK 33/1a4;
CTPOTO JIOKA3bIBAThH WJIH ONPOBEPIaTh yTBEPIKICHHE;
CaMOCTOSITCIIPHO HAXOAWTh AJTOPUTMBI PEIICHUS 3aj7ad, B TOM YHCIE W HECTaHJAPTHBIX, U
MPOBOJIUTH UX aHAJIM3,
CaMOCTOSITEIIBHO BUJIETh CIICACTBUS MMOTYYCHHBIX PE3yJIbTaTOB;
TOYHO TPEICTABUTh MATEMAaTHYECKUE 3HAHMS B OOJIACTH CJIOKHBIX BBIYMCICHUH B YCTHOW H
MMCEMEHHOH (opme.
BJIAJIETh:
HaBBIKAMH OCBOCHUS 0O0JIBIIOr0 00beMa HHGOPMAIMH U PEIICHHUS 3a/1a4 (B TOM YHCIIE, CJIOKHbBIX);
HABBIKAMU CaAMOCTOSTEILHOM PabOThl U OCBOCHUS HOBBIX JTUCIIUILIHH;
KYJIBTYpO MOCTaHOBKH, aHAJIU3a U PEIICHHUS] MATEMAaTUYeCKUX M TPUKIIAIHBIX 337134, TPEOYFOIIX
ISl CBOETO PEIICHHS UCTIONb30BAaHHS MAaTEMAaTHYECKHX ITOXO0I0B X METOIOB CIy4YailHbIX TpadoB;
MPEJIMETHBIM S3bIKOM CJIOKHBIX BBIUMCICHUN M HABBIKAMU TPAMOTHOTO OTMCAHMS PEIICHUS 331a4 U
MPE/ICTaBICHHUS TIOJTyYCHHBIX PE3YJIBTATOB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[Ipumeps! 3aa4 A7t AOMAIIHETO 3a/IaHuUSs.




1) B cmywaitrom mnpouecce=[I" (m),m=0,...,N) a1 Bo3pacTaiomero cpoiictBa Q ompeaenum
$m™* {\cal Q}=\min\{m:\widetilde {\Gamma}(m)\vDash {\cal Q}\}$. lokaxwure, uro $\widehat{m}$
sisiercst  moporoBoit  ¢yHkimen s ${\cal Q}$ Torma um TompKO TOrma, kKorma $m ¥ {\cal
Q}=\Theta {\sf P}(\widehat{m})$, Te. ana moOoi mnonoxureabHoli Qyukuu $w(n)\to\infty$
BBITTOJTHEHO
$$
{\sf P}\left(\frac 1{w(n)}\widehat{m}\legslant m"* {\cal Q}\legslant w(n)\widehat{m }\right)\to

$$

2) Jlokaxute, 4TO B PAaBHOMEPHOH MOJENH CIy4alHBIX MOAMHOXKECTB JUII MOHOTOHHOTO CBOWMCTBa
${\cal Q}$ cymecrByeT TOuHas Moporosasi GpyHKIHS TOTa U TOJIBKO TOT/A, KOT/Ia
$$
\Mfrac{m™* {\cal Q}} {m(1/2;n)}\stackrel{{\sf P}}{\to}1.
$8.

3). Ilycts X — ymcO map HemepeceKarolIuxcsl TPEYrolbHUKOB B ciydaiiHoM rpade G(n,p). Ilycts
np—c>0. HaliguTe npenensHoE pacnpeaeieHne CIy4yailHOW BETUYMHBI X C pOCTOM N.

4). Ilycre G={l,...,n}. Haiinute noporosyto BepostHOCT> B G(n,p) A7 CBOICTBa COAEPKATbH
apru(METHUECKYIO IPOTPECCHI0 JTUHBI K.

5) Ilycts $np\to c$, $c>1$. Jlokaxure, 4TO C BEpPOSTHOCTHIO, CTpEMsINEHCs K 1, THraHTCKas
KOMITOHEHTA SBJISIETCS] €IMHCTBEHHOHN CIIOKHOW KOMITOHEHTOM B citydaitHoM rpade $G(n,p)S.

6) Jokaxute, uro B momenu $G(\lambda)$ makcumanbHbBIil pa3Mep APEBECHOW KOMIIOHEHTHI MMEET
nopsafok $\Omega {\sf P}(n"{2/3})$, T.e. mia moboii $w(n)\to 0$ B cimyuaitHom rpade HaimeTcs
JpeBECHasi KOMIIOHEHTa pa3Mepa He MeHbIne $n"{2/3} w(n)$.

dopMyiia OLEHKU

CryneHT pelnaeT 3aJadd W3 JOMAIIHEro 3ajaHus, Kaxnaas 3afgada gaetr 0,5 Oamia k oueHke. 3adeT
IPOXOJHUT B (hopMe MUCHMEHHOTO ONpoca Ha 3HaHHE (POPMYTHPOBOK M ONPENENICHUH U3 MPOTrpaMMbl
Kypca, B paMKax 3aJlaHus MOXXHO HaOpath 4 Oasa.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Monenu ciyuaiinsix rpagos. Knaccuyeckue monenu: OuHoMuanbHas U paBHoMmepHas. [padoseie
ciyvaiinele mporecchl. OOmas Teopus CiydyalHBIX MOAMHOXECTB, OMHOMHUAJIbHAs M paBHOMEpPHAs
MOJIENH.

2. MOHOTOHHBIE CBOMCTBA KOHEUHBIX OAMHOXECTB. IIprmepsbl. JleMMa 0 MOHOTOHHOCTH BEPOATHOCTH
o0J1aJiaHrsi MOHOTOHHBIM CBOMCTBOM JUIS CITy4aifHOTO TIOJIMHOXECTBA. BBIMyKIiIble CBOMCTBA, IPUMEDHI.

3. AcuMmnroTHueckas SKBHBaJeHTHOCTb Monened ['(p) m ['(m): oguHakoBoe acHMIITOTHYECKOE
MIOBE/IEHHE BEPOATHOCTH OOJIaaHusl CBOMCTBOM Ul CIyYalHBIX MOAMHOXECTB B 3THX MoJelsix. J(Be
JIEMMBI U HTOTOBOE CJIECTBHUE I MOHOTOHHBIX CBOMCTB.

4. TloporoBble BEpOSTHOCTH M TMOPOTOBbIE (YHKUUM OONAaJaHWs MOHOTOHHBIMH CBOWCTBaMH
CIlyJyaliHBIM TOAMHO)XXeCTBOM. Kpurepuii Toro, uro naHHas QYHKIMS SBISETCS ITOPOTOBOM
BEPOSITHOCTBIO JUIsI MOHOTOHHOTO cBoicTBa Q. Teopema 0 CyIIeCTBOBaHHM IOPOrOBOH BEPOSTHOCTHU
JUIsl IPOU3BOJILHOIO MOHOTOHHOTO CBOMCTBA CIy4YalHbIX IIOZAMHOMKECTB.

Omnpenenenrie TOYHOM MOPOTOBOM BEPOSITHOCTH AJI1 MOHOTOHHOTO CBOWCTBA, IPUMEPHI.

5. Maneie noarpader B ciyvaitHom rpade G(n, p). @ynkmus m(G), cOanaHCUpOBaHHBIE M CTPOTO
cOanancupoBaHHbIC rpadbl, TPUMEpPHI. JIeMMBI 0 cpeTHEM KOJIMYECTBE M TUCIIEPCUU Yuciia moarpadon
ciydaiinoro rpada G(n, p), nzomopdHbeIx 1aHHOMY pukcupoBanHoMYy rpady G. Teopema o moporoBoii
BEpOSTHOCTH TMoOsiBIeHUsT noArpada ciydailHoro rpada G(n, p), wu3oMoppHOro TaHHOMY
¢dukcupoBannomy rpady G.

6. Meronq wmomeHToB. JlocTaTouHOE YCIOBHE TOrO, 4YTO CiydyaiiHas BeJIWYMHA OJHO3HAYHO
OlIpeAeysieTCs] CBOMMH MOMEHTaMH. [IpuMepbl Takux CiydailHbIX Benw4uH. [lmoTHOCTH W
OTHOCHUTEJbHAS KOMIIAKTHOCTh CEMEWCTBA BEPOSTHOCTHBIX MEp B METPHYECKOM IPOCTPAHCTBE.
Teopema IIpoxopoBa, ciiencTBre U3 Hee. MHOTOMEpHBIH METOIl MOMEHTOB.

7. IlyaccoHoBckasi mpenenbHas Teopema i uucia mnoxarpagos ciydaiiHoro rpada G(n, p),
M30MOP(]HBIX JaHHOMY (UKCHPOBAHHOMY CTpOro coOamaHcupoBaHHoMy Trpady G. MHoromepHoe
00001IeHNe TyaCCOHOBCKOM TpenenbHON TeopeMbl. LleHTpanbHasi mpenenbHas Teopema sl 4Hciia
noarpados ciy4daiinoro rpada G(n, p), 130MOpPHBIX JaHHOMY QUKcHpoBaHHOMY rpady G.



8. Dpomonust ciywaitHoro rpada G(n, p). Cinyuait np — 0: MakCUMallbHBIA pa3Mep W CTPYKTypa
KOMITOHEHT CcBSI3HOCTH. [IpenenbHbie TeopeMbl Il Yiciia KOMIIOHEHT (PMKCHPOBAHHOTO pa3Mepa.

19. OBomronus ciyuaiiHoro rpada G(n, p). Cayyait np = ¢ € (0, 1): Teopema 0 MakCHUMalIbHOM
pa3Mepe KOMIIOHEHTHI CBA3HOCTH. CIOKHBIE M YHUIIMKINYECKHE KOMIIOHEHTHI B TakoM rpagpe —
MpeaesibHbIe TEOPEeMBbl AJIsl YHcia TakuxX KoMIoHeHT. OOmiee 4ucio BEPIIMH B YHHLIMKIMYECKHX
KOMITOHEHTaX.

10. Dpomonusi ciyvaitHoro Tpada G(n, p). Cmyuwait np = c¢ > 1. BerBsmmecs mporecchl
lNansrona-Barcona. YpaBHeHHe JUIsl HAXOXKICHHUSI BEPOSITHOCTH BRIPOKIEHUs. Teopema o0 BeposATHOCTH
BBIPOXKJICHUSI BETBSIIIETrocs Ipolrecca. lTeopema O pa3sMepe MaKCHMalIbHOW CBS3HOW KOMITOHEHTBHI
ciydaiiHoro rpada. lleHTpanbHas npenenbHas TeopeMa Ui pa3Mepa MaKCHMaJbHOH CBSI3HOM
KOMITOHEHTBHI.

11. DOBomronust ciyyaitHoro rpada G(n, p). MakcUManbHBIN pa3sMep YHUIIMKIMYECKUX M CIIOXKHBIX
KOMIIOHEHT. ACHMITOTHYECCKHI MOPSAAOK pa3Mepa MaKCUMaJIbHOW JApPEBECHOW KOMIIOHEHTHI
cnyvaiiHoro rpaga. JleMmMa 00 OTCYTCTBMM CJIOXKHBIX KOMIIOHEHT MAaJIEHBKOTO —pasMmepa.
OrpaHMYeHHOCTh MAaKCUMAJIbHOW CIIOKHOCTM KOMIIOHEHThI B ciiydailHom rpade. CreactBue:
KOJINYECTBO, Pa3Mep M CIOKHOCTH CIIOKHBIX KOMIIOHEHT.

12. CpolicTBa MepBOro Mmops/ka B ciydaiiHbIX rpadax.

13. 3axoHBI HYJIS WM €AUHULIBL.

Kpurepun onennBanus

- omenka «omuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY, IIOKa3aBIIEMYy  BCECTOpPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBIseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH MpOrpaMMbl AUCIUIIMHBL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPH PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBHWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peleHnn

- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMN MPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PEIICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPJAO 3HAET MaTrepual, rpaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

- OOCHKa «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
pelICHNHU 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 WM B PEIICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JJOIMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU IIPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIQJCET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpamMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yu4eHHs M MOXET NPUMEHSTh NOIyUeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH IS
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO 00pa3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIA HE 3HAeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh TOTYYEeHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4

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



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mnpomenenus auddepeHIIMPOBAHHOTO 3a4eTa OO0ydaromuecs MOTYT —I0JIb30BAThCS
MPOTrPaMMOM JUCIUILTAHBI.



