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: JlonomHuTENbHBIE ITIaBbl TEOPUHU CIIyYalHBIX rpadoB
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: CoBpeMeHHasi KOMOMHATOpUKa

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa TUCKPETHON MaTeMaTHKH
Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2
[Iporpammy cocraBuin:

J.A. llabaHoB, n-p Qu3.-Mar. HayK, JIOIEHT, IOIIEHT
M.E. KyxkoBckuii, kana. (pu3.-Mart. HayK, JOIEHT

[Iporpamma obcyxieHa Ha 3acefannu kKadenpsl auckpetHoit marematuku 05.03.2020



AHHOTANMA
Kypc mnpenHasHaueH [uii MarucTpoB Mare€MaTUKOB, MHTEPECYIOILUXCS COBPEMEHHOM IUCKPETHOH
MaTeMaTHKOM, BEPOATHOCTHBIM METOJOM U NPHIOKEHUSAMHU BEPOSTHOCTH B KOMIIBIOTEPHBIX HayKax.
LenTpanbHble 00BEKTHI, U3yUaeMble B Kypce - OMHOMUAIBHBIN W paBHOMEpHBIN cirydaiinbie rpadsl. B kypce
OCBEIIIEHBI CJEIYIOIINE TPHU TEMBI: MOPOTOBBIE BEPOSTHOCTH MOHOTOHHBIX CBOMCTB M aCHMITOTHYECKas
9KBUBAJICHTHOCTh OMHOMHAIILHOW W PABHOMEPHON MOJIENH CITydaliHbIX rpadoB, 3BOMMONHUS CTy4aiiHOTO Tpada
OT JIeca 10 CBSA3HOCTH, 3aKOHBI O MM 1 17151 JTIOTMKY IEPBOTO MOPAIKA.

Kypc cocrour u3 12 monymel (Hemenb), BKIIOYAIOMIMX JICKIUIO, CEMWHApPCKHE 3aJaud C pa3dopoM u
JIOMaIllHUE 3afja4i, IPEeJUIOKEHHbIE B BUJIE TECTa. B KOHIIE CTYIEHTHI IUIIYT UTOTOBYIO KOHTPOJIBHYIO, I10CIIE
4Yero MPUHUMAKOT y4acTHE B JK3aMEHE, COCTOSILIEM W3 MHUCBMEHHOM M YCTHOM wacTu. MTOromas oleHKa
CKJIaZbIBaeTCsl M3 Oayia 3a JOMAlIHME 3aJadd, 3a MTOTOBYIO KOHTPOJIBHYIO, 3a HMHCBMEHHBIH M YCTHBIN
9K3aMEHBI.

1. leau u 3apauu

esab AMCUUIIHHBI
OCBOCHHE MPOJIBUHYTOTO Kypca TEOPUH CIIydalHbIX TpadoB.

3agaum AUCHUTLUITHHBI
*  OCBOCHHE CTYJICHTaMH 0a30BBIX 3HAHWI (IMOHATHH, KOHIENIUI, METOIOB M Mojeieil) B obnactu
CIlydaiHbIX TpadoB;
* TpUOOpeTeHHE TeOPETUUECKUX 3HAHUI M MPAKTUYECKUX YMEHUI 1 HaBBIKOB B OOJIACTH CITyYalHBIX
rpa¢os;
*  OKa3aHWE KOHCYIbTAlMi M TIOMOIIM CTYyACHTaM B IPOBEICHUU COOCTBEHHBIX TEOPETUYECKUX
WCCIIeZIOBAHMI B 00JIACTH CIIyYaiHbIX TpadoB.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 Criocoben onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHs,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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

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

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

(dbyHIaMeHTaNIbHbIEC TOHATHUS, 3aKOHBI, TEOPUH CIy4ailHBIX IrpadoB;
COBpEMEHHbIE IPOOJIEMBI COOTBETCTBYIOIIUX PA3AEIOB CIy4aifHbIX IpadoB;
MOHATHS, aKCUOMBI, METO/BI JOKAa3aTeIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,

BXOJISNIMX B 0A30BYIO 4aCTh ITHKIT;

OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’LGKTOB;
AHAJIUTUYCCKUEC W YMUCJICHHBIC IMOAXOABI M METOAbI UIA PCHICHHUA THUIOBBIX IPUKIIAAHBIX 3aJaq

ciydaiHbIX rpadoB.
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 OCBOEHHS 00JIbIIOr0 00beMa HHPOPMALUK U pelieHns 3aaad ( B TOM YHCIIE, CIOKHBIX);

HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;

KYJABTYpOI MOCTAaHOBKH, aHAJIN3a U PEILICHUS] MaTeMaTUYeCKUX U MPHUKIAAHBIX 3a/1a4, TPeOyIOmux
JUIS1 CBOETO PEIIeHHs UCTIONb30BAaHHU MaTEMAaTHYECKHX ITOJXO0/I0B ¥ METOAOB CIy4aifHbIX IpadoB;

MPEIMETHBIM SI3bIKOM CJIOXKHBIX BBIYMCIICHUN W HaBBIKAMH I'PAMOTHOTO OIMCAHMSI PELICHUs 3a/1ad
U TIPE/CTaBIECHUS IIOIY4YEHHBIX PE3y/IbTaToB.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| ['aMunbTOHOBEI LMKJIBI B  CIy4allHOM 4 4 ]
rpage.
) HepaBeHncTBa KOHLEHTpaMu B TEOPUHU 4 4 7
BEPOSITHOCTEHN.
3 [Tytu u MapupyTsl B rpadax. 4 4 8
4 PacnpeneneHue cremneHed BeplIMH B 6 6 7
cirydaiiHoM rpade.
5 Crnyyaiinble noarpadgsl HEIOJIHBIX 4 4 ]
rpagosB.
6 CosepuieHHbIE [1apOCOYETaHUS B ] ] 7
cirydaifHoM rpade.
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuit)

1. ['aMUITETOHOBBI TUKJITBI B CITydaifHOM Tpade.

Pacnpenenenue creneneil BepIinH B ciiydyaiiHoOM rpade.

2. HepaBCHCTBa KOHICHTpAlU B TCOPUU BCpOHTHOCTefI.




HepasenctBo fHcoHa, cienctBus u3 Hero. HepaBeHcTBo A3ymbl—XeddauHra i MapTHHTAOB C
OrpaHUYECHHBIMH MAPTHHTAJIbHBIMH Pa3HOCTIMMU.

3. Ilytu u MappyTsl B rpadax.

MeTO)I MOMCHTOB. I[OCTaTO‘-IHOG YCJIOBHE TOTO, YTO CHy‘iafIHafI BCJIMYMHA OJHO3HAYHO ONPCACIACTCA
CBOMMH MOMCHTAaMH.

4. Pacnipenenenue cTerneHeil BepIIvH B cliydaitHoM rpade.

IToporoBble BEpOSTHOCTH W TOpOroBble (yHKIMH O00JaJaHUs MOHOTOHHBIMHM CBOWCTBAMHU
CITy4ailHBIM TOJMHOXECTBOM.

5. Cayuaiinbie moarpagsl HETOIHBIX rpadoB.
Teopema o pa3zoBom nepexone B ciayyailHoM noarpade.
6. CoBepllIeHHBIE TAPOCOYETAHUS B CIIy4aiiHOM rpade.

TeopeMa O CymeCTBOBaAHUHN HOpOFOBOfI BCPOATHOCTU JIsI NPOU3BOJIBHOI'O MOHOTOHHOTO CBOICTBa
cnyqaﬁHbe TIOAMHOXKCCTB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

CranpaptHas ydeOHasi ayIuTOPHSL.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Cayuaiinbie rpadsl [ Texct]/B. @. Komuun, -M., @usmariut, 2004

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

JomnonHurensHas aureparypa

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

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

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTAlNN.

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

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

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



2. JInst MOATOTOBKM K MUTOTOBOM aTTeCTAlMM MO MPEAMETY Jy4YIlle BCEro MoJb30BaThCsl MaTepuajiaMu
JICKITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: CoBpeMeHHasi KOMOMHATOpUKa

LHCHTP AOMOJHUTCIBHOTO, JOIMOJIHUTCIBHOT'O HpO(l)eCCI/IOHaJ'ILHOFO nu

oHnaitH-oopazosanus "Ilyck"
Kadeapa IUCKPETHON MaTeMaTHKH
Kypc: 2

KBaTuuKanus: MarucTp
CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

PazpaGoTunkm:

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 Criocoben onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

IIK-1 I'0TOB K BK/IIOYECHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE

[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

CYIIECTBYIOIINUX METOIOB B KOHKPETHOU
obmactu mpoeccruoHaTbHON e TEIIEHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydeHust AUCLMIUIMHBI «J{OTIOTHUTEIBHBIE TT1aBbl TEOPUH CIy4alHBIX TpadoBy oOyuaromuiics
JOJKEH:

3HAThb:

(byHIaMeHTaJIbHBIC TOHATHS, 3aKOHBI, TCOPUHU CIy4alHBIX IpadoB;
COBpEMEHHBIE TPOOJIEMBI COOTBETCTBYIOIIUX Pa3/IeiIoOB CIyYaliHbIX TpadoB;
MOHATHSA, aKCHOMBI, METObI JI0Ka3aTeNbCTB M JO0KA3aTeJbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIIIMX B 0a30BYIO YacCTh LUK,
OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MaTEMAaTHIECKUX OObEKTOB;
AQHAJMTUYECKNUE W YMCIICHHBIC TOAXOJbl M METOIBI JUIS PEIICHHs THIIOBBIX HMPUKIAIHBIX 3a1ad
cIydaiHbIX TpadoB.
yMeThb:
MIOHSTH OCTABICHHYIO 3a/1a4y;
UCTIONb30BaTh CBOM 3HAHUS I pelieHHus (yHIaMEHTAIbHbIX UM MPUKIAJHBIX 337a4 CIydalHbIX
rpa¢os;
OLIEHMBATh KOPPEKTHOCThH IIOCTAHOBOK 33/1a4;
CTpOTO JTOKA3bIBATh WIIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIbHO HAaXOAWTh AJITOPUTMBI pEIIEHHs 3agad, B TOM YHCIEe M HECTaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIbHO BUIETh CIIEACTBUS MOIYUYEHHBIX PE3yJIbTaTOB;
TOYHO TPEICTABHTh MaTeMaTHUECKUE 3HAHMS B OOJIACTU CIOKHBIX BBIYHCICHUH B YCTHOU H
MUCHMEHHOM (hopMe.
BJIA/1eTh:
HaBBIKaMH OCBOCHUS 0OJIBIIOT0 00beMa HH(POPMAIMK M PEUICHUs 3aa4 ( B TOM YHCIIe, CIOKHBIX);
HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;
KyJIBTYPO# MOCTaHOBKH, aHAJIM3a U PEUICHUS] MaTEeMaTHYeCKHUX M MPHUKIAIHBIX 33724, TPEOyIOIIX
JUIS1 CBOETO PEIIeHHs UCTIONb30BAaHHU MaTEMaTHYECKHX ITOX0/I0B ¥ METOAOB CIy4aifHbIX IpadoB;
MPEJMETHBIM SI3BIKOM CJIOKHBIX BBIYMCIICHHI W HAaBBIKAMH TPAMOTHOTO OTMCAHHS PEIICHUS 3a]ad
U TIPEJCTABICHUS MTOTYYEHHBIX PE3yIbTaTOB.

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

[Tpumeps! nqomamnux 3azad 1. Ilycts Q — Bo3pacTaromiee CBOMCTBO MOAMHOXKECTB MHOXecTBa [ =
{1,2,3,4,5}, xotopsiM obnamatorT poBHO 29 moamHoxkectB. Haiigure P(I'(1/3) |= Q). 2. Ilycte Q —
CBOWCTBO MOAMHOXKECTB MHOXkecTBa {1,...,.N} comepkars xoTs Obl 2 anemenTa. [lycts p = p(1/3) ans
storo cBoiictea mpu N = 3. B orBer 3ammmmre  ywciao  3p2  —2p3.
3.CKONBKOCYIIECTBYETKIIACCOBIKBUBAJIEHTHOCTH(OpMYiepBoronopsakarnyounsl 2? B stoil 3amade
CUMTANTE, YTO UCTUHHOCTH (OPMYI BaUAUPYETCs] HA MHOXKECTBE IpadoB, B KOTOPBIX €CTh XOTS ObI 2
BEPILUHBIL.



4. Ilyctb 0 < ¢ < 1, p = ¢/n. Haligure Takoe k, 4T0 ¢ BEpOATHOCTHIO, cTpeMsiieiics K 1, XxpoMaruieckoe
gucio ciydaiiHoro rpada G(n,p) mubo pasno k, mubo pasHo k+1.

5. Haiigure npenen r BeposTHOCTH TOro, 4To B rpade G(n, 1 2n) HEeT HM LMKIIA HA TPEX BEPILIMHAX, HU
LMKJIa HA YEThIPEX BEPLIMHAX.

[IprmMepsl 3a1a4 UTOrOBOM KOHTPOJIBHOM

1. Hafizure koimuecTBO cB3HBIX rpadoB (momapHO HEM30OMOPQHBIX) HA 4 BEpIIMHAX, KAXIBIA W3
KOTOPBIX C BEPOSITHOCTBIO, cTpeMswieics K 1, copepxkutcs B ciaydaitHoMm rpade G(n,n—5/4). Haiinute
Ty ke Benuuuny s rpada G(n,2/n) u ans rpada G(n,Inn/n). B orBer 3anummute npousBeneHUE TPEX
MOJTYYEHHBIX YHCEIL.

2. Ilycte & — ciydaiiHas BeJIMYMHA C PaBHOMEPHBIM pacnpenesneHueM Ha mMHoxectse {0,1,2,3}.
Haiingure BEepOSTHOCTH BBIPOXKAEHHS BETBAIIErOCs Ipolecca, HopokaeHHoro & Eciam momyuyennoe
YHUCIIO SBISETCS APOOHBIM, TO 3alHUILUTE OTBET B BUAE NCCATHYHOW OPOOHM C TOYHOCTBIO IO Tpex
3HAKOB Moclie 3amsiToi. 3. Haiiaure mpeaen BeposTHOCTH (IIPU N — ©©) TOTO, YTO JUIS CIIy4alHOTO
rpaaG (n,1/ 3 Vn) ucTHHEA POBHO MOMOBHHA (HOPMYIT IIEPBOTO TIOPSIIKA [ITyOHHBI 4.
4.HaiigureBeposTHOCTHTOTO, uTousII000T0k  yKOHCEpBaTOpaeCTEBBIMIPHIIHAS  CTPAaTeTusi B HUIPE
OpendoiixTa Ha AByX HE3aBUCHUMBIX CITy4allHBIX rpadax B paBHOMepHOU Mogenu G(5,3).

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. Pacnpenenenue creneHell BepunH B ciaydaitHoM rpade. IlyaccoHoBckas mpenenbHas TeopeMa A
qucia BepuMH cTeneHu k B cirywaiiHoM rpade G(n, p). AHaJIOTHYHBIE TEOPEMBI AJIS YUCIa BEpPIINH
creneHn He MeHee (He Oomee) k. Teopembl O mpenenbHONW KOHLEHTPAUMM MAaKCUMAJIbHOW U
MUHUMAaJILHOW CTeTeHel BepirH B ciydaitnoit rpade G(n, p).

2. CeszHocTh ciny4daiinoro rpada G(n, p). Teopema o npenenbHOl BepoITHOCTH cB3HOCTH G(n, p) MpH
ycnoBuu p = (In +¢ + o(1))/n. Teopema 0 TO4HOI MOPOrOBOI BEpOSATHOCTH CBOMCTBa cBsi3HOCTH G(n,
p). CnenctBus M3 3TOH TeopeMbl: TOYHAs IOPOTOBas BEPOATHOCTh Ui CBOMCTBA OTCYTCTBHS
W30JIMPOBAHHBIX BEPILUUH, TOPOroBask PYHKIUS sl CBA3ZHOCTH ciaydaiHoro rpada G(n, m).

3. Bepmmunas u pedepnas k-cBsizHocth rpados, cenaparopsl B rpadax. Jlemma o cemaparopax B G(n,
p). Teopema 00 OAHOBPEMEHHOM HaCTyIJIEHHH K-CBSA3HOCTH M OTCYTCTBHH BEPIUMH CTETIEHU MeHble k
B rpadoBOM ciyvaitHoM mporecce G™.

4. CoBepleHHBIE NTapocodeTaHus B ciaydaitHoM rpade. Tounas moporosasi BEpOSITHOCTb MOSIBJICHUS B
ciydaitaoMm rpade G(n, p) COBEpIIEHHOTO MTAPOCOYCTaHUS.

5. Ilytu u mapmpytel B rpadax. Teopema Kommoma—Cemepenu o JJIMHE MaKCHUMalbHOTO MYTH B
ciydaiiHoM rpade G(n, p). Ilonstue ciyuaiiHoro aByxuseTHoro myisturpada G(n, 1, 1), aIropuT™M
MIOUCKA ITyTH B BETHOM MynbsTurpade, ero popmaabHoe ONHCaHHE.

6. FaMUIIbTOHOBBI IMKJIIBI B citydaiiHoM rpade. Tpanchopmaryu nyteit u semma [lormma.

7. T'aMUIBTOHOBBI UKITBI B citydaiiHoM rpade. Teopema o mpeaenbHON raMIIIBTOHOBOCTH CITyYaifHOTO
rpada G(n, p) mpu yciaosuu p = (In n + In In n + o(n))/n, rae w(n) — +oo.

Kpurepuu oueHuBanus
- omenka «ommmuHo  (10)»  BeICTaBIsSETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, ITYOOKHE 3HAHHUSA Y4YeOHOW MpPOrpaMMbl JAWCIUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHSATH UX Ha MPAKTUKE TPY PEIICHUH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBIIILHOE 000CHOBAaHUE
MPUHATHIX PEIIEHUN;
- OLIECHKA  «OTIMYHO O)» BBICTaBJIAECTCS CTYZICHTY, [OKa3aBIIEeMy  BCECTOPOHHHUE,
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHWH KOHKPETHBIX 3aja4, CBOOOJHOE W MpaBWIIbLHOE O0OOCHOBaHUE MPHHSATHIX
PpELICHMUI;
- OlLIEHKa «OTJIMYHO 8)» BBICTaBJIAECTCS CTYZIEHTY, [I0Ka3aBIIEMY BCECTOPOHHUE
CUCTeMaTH3UPOBaHHbBIC, TNIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha MPaKTHUKE MPH PEIICHHH KOHKPETHBIX 3aj1a4, U TPaBUIBHOE 000CHOBAaHUE MPUHSTHIX PEIICHUN;
- oneHka «xopormio (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIIECTBY M3JIaraeT €ro, yMeeT MPUMEHITh MOJyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOIMYyCKAeT B OTBETE
WJIM B PEIICHUU 3a]1a4 HEKOTOPhIE HETOYHOCTH;



- OIICHKA «XOpowIo (6)» BBICTABISETCS CTYAEHTY, €CJIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSATh IIOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIyCKaeT B OTBETE WJIMU B
PEIICHNH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MNPAKTHKE, HO JONMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (4)» BBICTABISETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOH NporpaMMbl, HEOOXOOMUMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYIOCHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHu Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pa3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIA HE 3HAeT Ooublleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYOCHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

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

Bo BpEMs IMPOBCACHUSA SK3aMCHaA OGy‘IaIOH_H/IGCH MOTYT ITOJIb30BATbCA nporpaMMoﬁ JAUCIUITIIIMHBI.



