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: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
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

YK-1 Cnocoben ocymectBnsaTs kputnueckuid | YK-1.1 Ananusupyer npoOieMHy0 CUTYalHIO KaK CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

OIIK-2 CriocoOeH coBepIIeHCTBOBATh U OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
pean30BBIBaTh HOBBIE MAaTEMAaTHUECKHE MaTeMaTHYeCKuX HCCIENIOBAaHUNH B PaMKax TEMaTH4eCKOU
METO/Ibl peIeHUs IPUKIAJHbIX 3aa4 obnactu cBoeil mpodeccHoHaIbHOM AesITeNbHOCTH

IIK-1 I'0TOB K BKJIIOUEHUIO B [IK-1.2 VYMmeer pemars Hay4Hble 3aJadd C ITOHUMaHHEM
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH CYIIECTBYIOIIUX TOAXOAOB K BEpUPHUKAIMHU MOJeIeH
MPOBOJUTH I10]] HAYYHBIM PYKOBOACTBOM MpPOrpaMMHOIO OOECHeyeHHss B CBA3H C MOCTaBICHHOM
JIOKaJIbHBIE MCCIIEI0OBAHUS HA OCHOBE IIEJIBI0 M B COOTBETCTBUH C BHIOPAHHOW METOAMKOU

CYILIECTBYIOIIUX METOIOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH e TETLHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

(byHIaMeHTaJIbHBIC TOHATHS, 3aKOHBI, TCOPUHU CIyYalHBIX IpadoB;
COBpEMEHHBIE TPOOJIEMBI COOTBETCTBYIOIIUX Pa3/IeiIOB CIy4aliHbIX TpadoB;
MOHATHSA, aKCHOMBI, METOIbI JI0Ka3aTeNbCTB U JO0KA3aTeJbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIIIMX B 0a30BYIO YacCTh UK,
OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MaTEMaTHIECKUX OOBEKTOB;
AQHAJMTUYECKUE W YMCIICHHBIC TOAXOJbl M METOIBI JUIS PEIICHHs THIIOBBIX HMPUKIAIHBIX 3a1ad
cIydaiHbIX TpadoB.
YMETb:
MIOHSTH IOCTABICHHYIO 3a/1a4y;
UCTIONb30BaTh CBOM 3HAHUS I pelleHHs (yHIaMEHTAIbHBIX W MPUKIAJHBIX 337a4 CIydalHbIX
rpa¢os;
OLIEHMBATh KOPPEKTHOCTh IIOCTAHOBOK 33/1a4;
CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIbHO HAXOAWTh AJITOPUTMBI pEIIEHHs 3agad, B TOM YHCIEe M HECTaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIbHO BUIETh CIIEACTBUS MOIYUYEHHBIX PE3yJIbTaTOB;
TOYHO TPEICTABHTh MAaTeMaTHUECKUE 3HAHMS B OOJIACTU CIOKHBIX BBIYHCICHUH B YCTHOU H
MUCHMEHHOM (hopMe.



BJIaJIETh:
HaBBIKAMU OCBOEHUS 00JBIIOr0 00beMa HHPOPMALIUKU U PELIeHH 3aa4 (B TOM YHUCIIE, CJIOKHBIX);
HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;
KYJIBTYpOM IIOCTAHOBKH, aHAJIN3a U PEIICHUs] MaTEeMaTHYeCKUX U NPUKIIAIHBIX 3a1a4, TPeOyIOmux
JUIS1 CBOETO PEIIeHHs UCTIONb30BAaHHU MaTEMaTHYECKHX MTOJX0/I0B ¥ METOAOB CIy4aifHbIX IpadoB;
MPEIMETHBIM SI3BIKOM CIIOXKHBIX BBIUMCIICHUI U HaBBIKAMU TPAMOTHOTO ONMCAHUS PELICHHUs 3a1ad 1
[IPECTABICHUSI [IOJyYEHHBIX PE3YJIbTaTOB.

4. Conep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
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 MoArpag)oB B CIIydaitHOM rpage
4 Opomonust ciaydaitHoro rpada. Cryuwai 4 )
CHJIBHO pa3peXeHHOTro rpada
5 TeopemMa O T'MI'aHTCKOM KOMIIOHEHTE B 4 )
ciydaifHOM rpade
6 TeopeMbl 0 MakKCUMaJlbHOW CIIOKHOCTHU 3 3
KOMITIOHEHTBI BHYTpH (pa30BOro nepexosa
Nroro gacos 30 15
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.en.

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

Teopust ciy4aifHBIX TOAMHOXXECTB KOHEYHBIX MHOXKECTB  ACHMITOTHYECKas SKBUBAJICHTHOCTH
OMHOMUATHHOW U paBHOMEPHOU Mojee

2. HOpOFOBBIC BCPOATHOCTHU IJII MOHOTOHHBIX CBOICTB

Mansie noarpadsl B ciry4aiiHoM rpade, moporoBasi BEpOSTHOCTh HAMW4Ms (UKCUPOBAaHHOTO rpada B
CIly4aliHOM

3. IlyaccoHoBcKasi TeopeMa ISl YMCiIa MajibIX NOArpadoB B ciiydaiiHOM rpage
IlenTpanbHas npenespHas TeopeMa Ui 4uciia MajbIx moarpagos B ciydaitHoM rpade.

4. Dpomonius cirydaiiHoro rpada. Ciaydaii CHIIBHO pa3peKeHHOTo rpada




VYHUIMKIINYeCKHEe KOMITOHEHTHI B pa3pekeHHOM cllydaifHoM rpade

5. Teopema 0 TUTAHTCKOIM KOMIIOHEHTE B CITy4aifHOM rpade

CrpykTypa ciydaiiHoro rpada BHyTpH (a30BOTO mepexoa

6. Teopembl 0 MAKCUMAaJIBHOM CII0OKHOCTH KOMIIOHEHTHI BHYTpH (ha30BOTO Iepexoa

Pacnipenenenue creneHeil BepiuH B cirydaiiHoM rpade. [lyaccoHoBckasi mpejienbHas TeopeMa s
qycia BeplIvH (PUKCUPOBAHHON CTETIEHU B ClIy4ailHOM rpade

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Monenu cny4aiinbix rpados [Tekct]/A. M. Paiiroponckuii, -M., MIITHMO, 2016

2. Mopnenu cinyuaitaeix rpadoB [Tekct] : [yue0. mocodue mis By30B] / A. M. Paitroponckutii ; JleTHsAs
mikona "CoBpemenHast maremaruka', Jlyona, utonp 2008 . — M. : MIJTHMO, 2011 .— 136 c.

JomnonHurensHas aureparypa

1. I'pader. Anroputmsr Ha s3bike C [Tekcr] / B. B. Ipyt ; M-Bo oOpazoBanus u Hayku PO, Mock.
¢wu3.-rexs. uH-T (roc. yH-1) - M.M®THU,2017

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

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansTusx HCIOJIB3YHOTCA My.]'H:TPIMC,Z[HﬁHLIe TCXHOJIOTHH, BKIIIOYAsA ACMOHCTpPALUTO HpeBCHTaHHﬁ.

B nporiecce camocTosTeNbHOM PabOThl 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, MATLAB, Maple u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

PexoMmeHmyeTcss yCHEIIHO C/aBaTh KOHTPOJIbHBIC pPa0OTHl, TaK KakK 3TO YMPOIIAET HTOTOBYIO
aTTECTALMIO 110 IPEIMETY.



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: 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

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN

aHaM3 MPOOJIEMHBIX CHTYaIlWii Ha OCHOBE
CHUCTEMHOTO TI0IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

OIIK-2 CriocobeH coBepIIEHCTBOBATh U
pean3oBbIBaTh HOBBIC MaTEMaTHYECCKUE
METO/Ibl peIICHHS TPUKITAIHbIX 3a/1a4

OIIK-2.1 UmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
MaTE€MaTU4YECKUX HCCIEHOBAHUN B paMKax TEMATHYECKOU
o0nacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

IIK-1 I'0TOB K BK/IIOYECHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METO/IOB B KOHKPETHOU
obyiacTu MpoheCCUOHATBHOU JICATEITLHOCTH

[IK-1.2 VYmeer pemars Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrPaMMHOTO 00ecHedeHus B CBA3U C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAHHOW METOAUKOU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus auciuiuinabl «Cirydaiiasie rpadbl. YacTs 1» 00ydaronmmiics JOJKeH:

3HATb:

(dyHIaMeHTaNIbHbIC TOHATHUS, 3aKOHBI, TEOPUH CIy4ailHBIX IrpadoB;
COBpEMEHHbIE POOJIEMBI COOTBETCTBYIOIINX PA3AEiIOB CIy4aiiHbIX IpadoB;
MOHATHS, aKCUOMBI, METO/BI JOKAa3aTeIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,

BXOIISIIMX B 0A30BYIO 4aCTh ITHKIT;

OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’LGKTOB;
AHAJIUTUYCCKUEC U YUCJICHHBIC MOAXOABbI MU METOAbI UIA PCHICHHUSA THUIIOBBIX IPUKIIAAHBIX 3aJaq

ciydaiHbIX rpadoB.
yMeTh:
IIOHATH IIOCTABJICHHYIO 3a/1a4y;

HCTIOJIb30BaTh CBOU 3HAHUA JIA PCHICHUSA @yHHaMeHTaHBHBIX " OPUKIAAHBbIX 3aJa4 CJ'Iy‘lafIHBIX

rpados;

OIIEHUBATh KOPPEKTHOCTH ITOCTAHOBOK 3aa4;
CTPOI0 JOKa3bIBaTh WIIM OIPOBEPIaTh YTBEPKICHUE;
CaMOCTOSITEIbHO HAXOAWTh AITOPUTMBI pEIICHUS 3afad, B TOM 4YHCIE€ U HECTaHJApTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

CaMOCTOATCIIBHO BUJACTH CIICACTBUS MOJYUCHHBIX PC3YJIILTATOB,
TOYHO HNPEACTaBUTbL MAaTEMATUYCCKUC 3HAHHA B 00I1aCTH CJIOXKHBIX BBIYMCICHUN B YCTHOﬁ nu

MMCEMEHHOU (opme.
BJIAJIETh:

HaBBIKAMH OCBOCHHS 00JIBIIOr0 00beMa HH(GOPMAIMK U PELIeHNUs 3a/1a4 (B TOM YHCIIE, CIOKHBIX);

HaBBIKAMU CaMOCTOSITEIIbHOM pabOThl U OCBOEHUS HOBBIX TUCIMILINH;

KyJIBTypO/ ITOCTaHOBKHM, aHAJIN3a U PEIICHHUs] MaTeMaTHYeCKUX M IMPUKIAIHBIX 3a71a4, TPeOyromux
JUISL CBOETO PELICHHUS UCTIOIb30BaHMsI MAaTEMaTHYECKUX MTOJX0J0B U METOJOB CIIy4YalHBIX rpados;

IIPEIMETHBIM S3bIKOM CJIOXKHBIX BBIUMCIIEHUI U HaBbIKAMU IT'PaMOTHOI'O OIIMCAHUS pELIeHUs 3a1ad U

NpCaACTABJICHUS MOJTYYCHHBIX PC3YJIBTATOB.

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

[TpumMepsl 3a1a4 1151 JOMANTHETO 33 aHUS.

1) B cmywaitrom mpouecce=[I" (m),m=0,...,N) 11 BO3pacTaiomero cpoiictBa Q ompeaenum
$m™* {\cal Q}=\min\{m:\widetilde {\Gamma}(m)\vDash {\cal Q}\}$. lokaxwure, uro $\widehat{m}$
sBisiercst  moporoBoit  ¢yHkimenn s ${\cal Q}$ Torma um TompKO TOrma, korma $m™* {\cal
Q}=\Theta {\sf P}(\widehat{m})$, Te. ana 060l mnonoxureabHoli Qyukuu $w(n)\to\infty$
BBITIOJIHEHO

$$



{\sf P}\left(\frac 1{w(n)}\widehat{m}\legslant m"* {\cal Q}\legslant w(n)\widehat{m }\right)\to

$$

2) Jlokaxxute, 4TO B PAaBHOMEPHOH MOJENH CIy4alHBIX MOAMHOXKECTB JUII MOHOTOHHOTO CBOWMCTBa
${\cal Q}$ cymecrByeT TouHas Moporosasi GpyHKIHS TOTa U TOJIBKO TOT/A, KOT/Ia

$$
\frac{m™* {\cal Q}} {m(1/2;n)}\stackrel{{\sf P}}{\to}1.
$8.

3). Ilyctes X — ymcO map HemepeceKarolIuXcsl TPEYrolbHUKOB B ciydaiiHoM rpade G(n,p). Ilycts
np—c>0. HaliguTe npenensHOE pacnpeaeneHne CIy4yailHOW BETUYUHBI X C POCTOM .

4). Ilycre G={l,...,n}. Haiinute noporosyto BepostHOCT> B G(n,p) AMs CBOICTBa COAEPKATH
apru(METHYECKYIO IPOTPECCHI0 JTUHBI K.

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

6) Jokaxure, uro B momenu $G(\lambda)$ makcumanbHbIil pa3Mep APEBECHOW KOMIIOHEHTHI MMEET
nopsimok $\Omega {\sf P}(n"{2/3})$, Te. ma mroboii $Sw(n)\to 0$ B ciyuaitHom rpade Haiimercs
JpeBEeCHasi KOMIIOHEHTa pa3Mepa He MeHbIne $n*{2/3}w(n)$.

dopMyiia OLEHKU

CryneHT pelnaeT 3aJaud W3 JOMAIIHEro 3aJaHus, Kaxnaas 3agada gaetr 0,5 Oamia k oueHke. 3adeT
IPOXOJUT B (hopMe MUCHMEHHOTO ONpoca Ha 3HaHHE (HPOPMYTHPOBOK M ONPENEICHHN U3 MPOrpaMMbl
Kypca, B paMKax 3aJlaHds MOXXHO HaOpath 4 Oasa.

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

1. Mopenu cny4aiinbsix rpadoB. Kinaccuueckue mozpenu: OMHOMHAIbHAs W paBHOMepHas. ['padoBbie
ciyvaiinele mporecchl. OOmas TeopHs CiydalHBIX MOAMHOXECTB, OMHOMUAJIbHAs M paBHOMEpPHAs
MOJIEIIH.

2. MOHOTOHHBIEC CBOWCTBA KOHEUHBIX MOAMHOXECTB. [IprmMepbl. JIleMMa 0 MOHOTOHHOCTH BEPOSITHOCTH
o0J1aJIaHrsi MOHOTOHHBIM CBOMCTBOM JUISI CITy4aifHOTO TIOJIMHOXECTBA. BhIMyKIiIble CBOHCTBA, IPUMEDHI.
3. Acumnrornyeckas SKBUBaJeHTHOCTh Mmoneneit ['(p) m ['(m): oamHakoBoe acHMNTOTHYECKOE
MIOBE/IEHHE BEPOATHOCTH O0JIaaHuUsl CBOMCTBOM [UIsl CIIy4alHBIX MOAMHOXECTB B 3THX MOJIelsix. J[Be
JIEMMBI ¥l UTOTOBOE CJIEJCTBUE JUII MOHOTOHHBIX CBOWCTB.

4. TloporoBble BEpOSTHOCTH M IOPOTOBBbIE (YHKIMU OOJaJaHWs MOHOTOHHBIMH CBOWCTBAMHU
CIlyJyaliHbIM TOAMHOXXeCTBOM. Kpurepuii Toro, 4ro naHHas QYHKIMS SBISETCS ITOPOTOBOM
BEPOATHOCTBIO I MOHOTOHHOTO cBoiicTBa Q. Teopema o CyIIeCTBOBAaHWM MOPOTOBOI BEPOSTHOCTH
IS TIPOU3BOJIBHOTO MOHOTOHHOTO CBOMCTBA CIIy4aifHBIX TOZAMHOXKECTB.

OmnpeneneHrie TOYHOM MOPOTOBOM BEPOSITHOCTH AJI1 MOHOTOHHOTO CBOWCTBA, IPUMEPHI.

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

6. Meroq wmomeHToB. JlocTaTouHOE YCIOBHE TOrO, 4YTO CiydyaiiHas BeJIWYMHA OJHO3HAYHO
OlIpeAesieTCs] CBOMMH MOMEHTaMH. [IpuMepbl Takux CiydailHbIX Benw4yuH. [lnoTHOCT W
OTHOCHUTEJbHAS KOMIIAKTHOCTh CEMEWCTBA BEPOSTHOCTHBIX MEp B METPHUYECKOM IPOCTPAHCTBE.
Teopema IIpoxopoBa, ciiencTBre U3 Hee. MHOrOMEpHBIN METOIl MOMEHTOB.

7. IlyaccoHoBckasi mpenenbHas Teopema i uucia mnoxarpagos ciydaiiHoro rpada G(n, p),
M30MOP(QHBIX JaHHOMY (UKCHPOBAHHOMY CTpOro coOamaHcupoBaHHoMy Tpady G. MHoromepHoe
00001IeHne TyaCCOHOBCKOM TpenenbHON TeopeMbl. LleHTpanbHasi mpenenbHas Teopema s 4Hcia
noarpados ciy4daiinoro rpada G(n, p), 130MOpPHBIX JaHHOMY QUKcHpoBaHHOMY Ipady G.

8. Dpomronust cimywaitHoro rpada G(n, p). Cioyuait np — 0: MakCUMallbHBIA pa3Mep M CTPYKTypa
KOMITOHEHT CBsI3HOCTH. [IpenenbHbIe TEOpeMBl I YHCIIa KOMITOHEHT (PMKCHPOBAHHOTO pa3Mepa.

19. DBomronus ciyuaiiHoro rpada G(n, p). Cayyait np = ¢ € (0, 1): Teopema 0 MakCHUMalIbHOM
pa3Mepe KOMIIOHEHTHI CBA3HOCTH. CIOKHBIE M YHUIIMKINYECKHE KOMIIOHEHTHI B TakoM rpagpe —
Ipe/IebHBIC TEOPEMbl JIUIsl Yhcia TaKuX KOMIOHEHT. OOIee YuciIo BEpUIMH B YHHUIIMKIMYECKUX
KOMITIOHEHTaX.



10. DOpomonusi ciyvaitHoro Tpada G(n, p). Cmyuwait np = c¢ > 1. BerBsmmecs mporecchl
lNansrona-Barcona. YpaBHeHue JUIsl HAXOKICHHUSI BEPOSITHOCTH BRIPOKIEHUs. Teopema o0 BepoATHOCTH
BBIPOXKJICHUSI BETBSIIIETocs Ipolrecca. lTeopema O pa3sMepe MaKCHMalIbHOW CBS3HOW KOMITOHEHTBHI
ciydaiiHoro rpada. lleHTpanbHas npenenbHas TeopeMa Uil pa3Mepa MaKCHUMaJbHOM CBSI3HOM
KOMITOHEHTBHI.

11. DOBomronust ciyyaitHoro rpada G(n, p). MakcUManbHBIN pa3Mep YHUIIMKIHMYECKUX M CIIOXKHBIX
KOMIIOHEHT. ACHMITOTHYECKHI MOPSAAOK pa3Mepa MaKCUMaJIbHOW JApPEBECHOW KOMIIOHEHTHI
ciyvaiiHoro rpada. JleMmMa 00 OTCYTCTBMM CJIOXKHBIX KOMIIOHEHT MAaJIEHBKOTO —pasMmepa.
OrpaHMYeHHOCTh MAaKCUMAaJIbHOW CIIOKHOCTM KOMIIOHEHThl B ciiydailHom rpade. CreactBue:
KOJINYECTBO, Pa3Mep M CIOKHOCTH CIIOKHBIX KOMIIOHEHT.

12. CpolicTBa MepBoro mops/ka B ciydaiiHbIX rpadax.
13. 3ak0oHBI HYJIS WM €AUHULIBL.

Kpurepun onennBanus

- omenka «omuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH MporpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPH PELICHUH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBmsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOM MporpaMMbl AUCIUITIIMHBEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN

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

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBCTC HJIN B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuai, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh MOIYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIQJICET OCHOBHBIMU pa3lelaMyd Y4eOHOH NporpaMMbl, HEOOXOOMMBIMH JJisl AalbHEHIIETo
00yueHHs M MOXET MPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHaia, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 33134

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

5. MeTonuyeckne MaTepuaJbl, onpeaesole NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

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



