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: Cryyaiinable rpadbl. YacTts 2
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 IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[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 marematuxu 05.03.2020



AHHOTANMA

Kypc mocBsilieH COBpeMEHHOW TeOpuW CilydailHbIX rpadoB. M3ydarorcss BOMPOCHI O HAIMYMU OOJBIINX
CTPYKTYp B Clly4ailHOM rpade (0oJbLIMX ITyTeH, MapoCOYETaHUH M LUKIIOB), aCHMITOTHYECKOE MOBEICHUE
YHCIa HE3aBUCHMOCTH M XPOMATHYECKOrO YHCIa CIy4aHOro rpada, 3aKOHBl HYJIS WIM EIWHHIBL JUIS
cIydaiHbIX TpadoB.

1. lean u 3apa4un

Henp AucoMnInHBI
OCBOCHHE MPOIBUHYTOIO Kypca TEOPHUHU CIydalHbIX Ipados.

3agauu AU CUMILUINHBI
* OCBOECHHE CTYJICHTaMHU 0a30BbIX 3HAHWK (TMOHSATHI, KOHIICTIMI, METOJJOB U Mojelieii) B o0iacTu
CITy4JaiHBIX TPadoOB;
* npuoOpeTeHNEe TEOPETHUSCKUX 3HAHUHN U MPAKTUIECKUX YMEHHI W HABBIKOB B 00JACTH CITy9alHBIX
rpados;
*  OKazaHWE KOHCYJIbTallMd W TIOMOIIM CTYJACHTaM B MPOBEJACHWU COOCTBEHHBIX TEOPETUYECKHX
WCCIIeIOBaHUI B O0JIACTH CITyYaifHBIX TPpadoB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Cnocoben ocymectBnsaTs kputnueckuid | YK-1.1 Ananusupyer npoOineMHy0 CUTYalHIO KaK CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

OIIK-2 CriocoOeH coBepIICHCTBOBATh U OIlK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
pean30BBIBaTh HOBBIE MAaTEMAaTHYECKHE MPAaKTUYECKYI0 3HAYMMOCTb NMPHUKIAJHBIX MaTeMaTHUECKUX
METOBI PELICHUS IPUKIIAIHBIX 3a1a4 WCCIIeZIOBAHU B CBOCH MPOoeCCHOHANBHOM 001acTn

[TK-2 ITornmMaeT u ciocOOCH MPUMEHUTH B I[IK-2.1 3HaeT OCHOBBI  HAyYHO-HCCIIECJOBATEIHCKOU
Hay4HO-UCCJIEA0BATEIbCKOM U IPUKIIaHOM JeSITeIbHOCTU B obnmactu
JesITeIbHOCTH COBPEMEHHBIA MaTeMaTH4ecKiii  |MH(OPMaLMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
anmnapar 1 ajJropuTMbl, OCHOBHBIE 3aKOHbI BJIaJIeeT 3HAHUEM OCHOB (pUI0CO(GUN 1 METOOIOTUH HAYKH;
€CTECTBO3HAHNUS, COBPEMEHHBIE SI3BIKU 3HaHWEM METOJOB HAyYHBIX HCCIICIOBAHWN U HABBIKAMH HX
[IPOrpaMMUPOBAHUS U IPOIPAMMHOE IIPOBE/ICHUS

06GCHC‘{GHI/IG; OMNCpallMOHHBIC CUCTCMBI U
CCTCBLIC TCXHOJIOI'MH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI
3HAThb!

(dbyHIaMeHTaIbHbIC TOHATHUS, 3aKOHBI, TEOPUH CIy4ailHBIX ITpadoB;
COBpEMEHHbIE IPOOJIEMBI COOTBETCTBYIOIINX PA3A€IOB CIy4aiiHbIX IpadoB;
MOHATHS, aKCUOMBI, METO/BI JOKAa3aTeIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIIMX B 0a30BYIO YaCTh IIHKII;
OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHUECKUX OOBEKTOB;
AQHAJIMTUYECKUE U UYUCIIEHHBIE IOAXOIbl U METOIbl JJI PELICHUs THUIIOBBIX NPUKIAIHBIX 3a1ad
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!
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] MaTeMaTHYeCKHUX W MPHUKIAIHBIX 33724, TPeOyrOIIX
JUIS1 CBOETO PEIIeHHs UCTIONb30BAaHHU MaTEMAaTHYECKHX ITOJXO0/I0B ¥ METOAOB CIy4aifHbIX IpadoB;
MPEJMETHBIM SI3BIKOM CJIOKHBIX BBIYMCIICHHI W HaBBIKAMH TPAMOTHOTO OTIMCAHHS PEIICHUS 3a]ad
Y TIPEJCTABICHUS MTOTY4YEHHBIX PE3yIbTaTOB.

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
1 CoBepiieHHbIE apOCOYETAHUS B 4 5
ciydaifHOM rpade
) ['aMunbTOHOBBI LUKIBI B  CIIy4alHOM 4 5
rpage
3 Uucio HEe3aBUCUMOCTH B JUHAMUYECKON 4 5

MOJeJN citydaiiHoro rpada

MerTon UHTEPIIONSLIUY, TIOBEACHUE YUCIIa
4 HE3aBUCUMOCTH B pa3pekeHHOM 6 5
ciydaifHOM rpade

Merton BTOporo MOMEHTa B 3ajadax oO
packpackax ciydaiiHoro rpaga

3aKoHBI HYJS WM €IUHHULBI B CIIy4aiHOM
6 paspexxeHHOM Tpade, pacuMpeHusi B 8 5
ciydaiHbIX rpadax

Hroro wacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. CoBepIlieHHBIEC TAPOCOYETAHUS B CITy4aiiHOM rpade

Teopema 0 HamM4KMK OOJIBIIKX MYTEH B CIy4aiiHOM Tpade



2. 'aMUJIBTOHOBBI IIUKITBI B CITy4aiiHOM Tpade

HepaBeHcTBa A1 KOHLEHTPALUU BEPOSITHOCTHBIX Mep
HeszaBucumble MHOXKECTBa B CiIydailHOM rpade, MOBEAECHHE YHuCla HEe3aBHCUMOCTH B IUIOTHOM
ciydaifHOM rpade

3. Uucio He3aBUCUMOCTH B AMHAMUYECKOM MOJIENN cllyyaiiHOro rpada

XpoMaTu4ecKoe YUCIIO CaydaiHoro rpaga
KonuenTpanus 3Ha4eHNUs XPOMATHYECKOTO YUCIIa CITy4aifHOro rpada B HECKOJIBKUX 3HAYCHUAX

4. MCTO,I[ HUHTCPNOJISINNH, ITOBCACHUC YU CJIa HC3aBUCUMOCTHU B PAa3pCKCHHOM CJ'Iy‘iafIHOM rpa(i)e

Anroputm Kapna-Curicepa asst moucka He3aBUCUMOTO MHOKECTBA B ClTydailHOM rpade
XpoMaTu4ecKoe YMCIIO0 Pa3pesKeHHOTO CIy4YaiHoro rpaga

5. Meroz BToporo MOMEHTa B 3ajJjadax O pacKpackax ciiydaiiHoro rpada

CBoiicTBa IEpBOrO MOpsIKAa B CIydalHBIX Tpadax, 3aKOHbl HYNIS WIA EIWHHUIBI B IUIOTHBIX
ciydaiiHbIX rpadax

6. 3aKOHBI HYJIS WIN €JMHULIBI B CITy4ailHOM pa3peskeHHOM rpade, paclIMpeHus B CIydaifHbIX rpadax
Teopema Cnencepa u [llenaxa

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHE (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. Cnyuaiinble mporieccsl : kpatkui kypce [Teket] : yue6. mocodue ans By3oB / FO. A. PozanoB .— M. :
Hayka, 1971 — 288 c.
3. BepositHocth [Teker] : B 2 T. T. 1 : DnemenTapHas Teopus BepoaTHOCTEN. Maremaruyeckue

ocHoBanus. [IpenensHbie TeopeMsl : yueOHuk i By30B / A. H. IllupsieB .— 4-e uzn., nepepad. u 1o1.
— M. : U3g-80o MIITHMO, 2007, 2011 .— 552 c.

JomnonHurensHas aureparypa

1. Beenenue B anreopy [Tekcer] : B 3 4. Y. 3 : OCHOBHBIE CTPYKTYpHI alIreOpsl : ydeOHUK AJist By30B / A.
. Koctpukuna .— 2-e uzn., crepeotun. — M. : MITHMO, 2009, 2012 — 272 c.

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

http://dm.fizteh.ru/

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

Ha nexnmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.



B npouecce camocTosATeIbHOM PabOThI 00YHaIONIMXCs BO3MOXHO UCIOJIb30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.

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

PexomenmyeTcss yCmemrHO claBaTh KOHTPOJbHBIE pPAa0OTHI, TaK KaKk 3TO YIPOMIAET WTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.



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 IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

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

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-1 Cnocoben ocymiectnsaTh kputhnueckuii | YK-1.1 Ananusupyer npoOIeMHYI0 CUTYaIHIO KaK CHCTEMY,
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

CHUCTEMHOTO TI0IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

OIIK-2 CriocobeH coBepIIEHCTBOBATh U OIIK-2.2  Cnooco0eH  OUEHHTHh  AKTyalbHOCTb  H
pean3oBbIBaTh HOBBIC MaTEMaTHYECCKUE NPaKTUYECKYI0 3HAaYMMOCTh NPUKIAJIHBIX MaTeMaTHYECKHUX
METO/Ibl peIICHHS TPUKITAIHbIX 3a/1a4 UCCIIeJOBAaHHUI B CBOECH TpodeccHoHabHOM o0nacTu

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B [IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOU
Hay4YHO-HCCIICIOBATEIHCKON U MTPUKJIIATHON JEATEIIEHOCTH B obnmactu
IeSATEeIbHOCTH COBPEMEHHBIH MaTeMaTHYeCKUil |MH(OpPMAaIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH
arnmapar ¥ aJropuTMbl, OCHOBHBIC 3aKOHBI BJIaJICeT 3HAHUEM OCHOB (HIOCO(HU 1 METOOIOTUH HAYKH;
€CTECTBO3HAHMSI, COBPEMEHHBIC S3bIKU 3HAHWUEM METOJIOB HAYYHBIX MCCIICIOBAHUI M HABBIKAMH HX
POrpaMMHPOBAHHS ¥ TPOTPAMMHOE MIPOBEICHUS

06ecnequI/Ie; OICpalluOHHbIC CUCTEMBI U
CCTCBLIC TCXHOJIOTHH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quctumuivHabl «Cirydaiinbie rpadpl. YacThb 2» 00yJaromuiicst TOIKeH:

3HAThb:

(byHIaMEeHTaJIbHBIC TIOHATHS, 3aKOHBI, TCOPUHU CIy4alHBIX IpadoB;
COBpEMEHHBIE TPOOJIEMBI COOTBETCTBYIOIIUX Pa3/IeiIoB CIy4aliHbIX TpadoB;
MOHATHSA, aKCHOMBI, METOIbI JI0Ka3aTeNbCTB U J0KA3aTeJbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIIIMX B 0a30BYIO 4acCTh IIHKII;
OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MaTEMaTHIECKUX OOBEKTOB;
AQHAJMTUYECKNUE W YMCIICHHBIC TOAXOJbl M METOIBI JUIS PEIICHHs THIIOBBIX HMPUKIAIHBIX 3a1a4d
cIydaiHbIX TpadoB.
yMeThb:
MIOHSTH IOCTABICHHYIO 3a/1a4Yy;
UCTIONIb30BaTh CBOM 3HAHUS Ul pelieHHus (yHIaMEHTAIbHBIX W MPUKIAJHBIX 337a4 CIydalHBIX
rpa¢os;
OLIEHMBATh KOPPEKTHOCThH IIOCTAHOBOK 33/1a4;
CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIbHO HAXOAWTh AJITOPUTMBI pEIIEHHs 3agad, B TOM YHCIE€ M HECTaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIbHO BU/IETh CIIEACTBUS MOIYUYEHHBIX PE3yJIbTaTOB;
TOYHO TPEICTABHTh MAaTeMaTHUECKUE 3HAHMS B OOJIACTU CIOKHBIX BBIYHCICHUH B YCTHOW H
MUCHMEHHOM (hopMe.
BJIA/IeTh:

HaBBIKAMU OCBOEHHS 00JIbIIOr0 00beMa HHPOPMALUK U PelieHns 3aaad ( B TOM YHCIIE, CIOKHBIX);

HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;

KYJIBTYpO MIOCTAaHOBKH, aHAJIN3a U PEILICHUS] MaTeMaTHYeCKUX U MPHUKIAAHBIX 3a/1a4, TPeOyIOmux
JUISL CBOETO PEIIeHHs UCTIONb30BAaHHU MaTEMAaTHYECKHX MTOJX0/I0B ¥ METOAOB CIy4aifHbIX IpadoB;

MPEIMETHBIM SI3bIKOM CJIOXKHBIX BBIYMCIICHUN W HaBBIKAMH T'PAMOTHOTO OIMCAHMSI PELICHUs 3a/1ad
U IPe/CTaBIECHUS IIOIY4YE€HHBIX PE3y/IbTaToB.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO
[Tpumeps! 3a1a4 17151 JOMAITHETO 33aJaHuUsI.

1) Iycts np=c>1, ¢ - ¢urcupoBano. C mMoMoNIbI0 HEpaBeHCTBA SIHCOHA JOKaXHTe, YTO TOTAA C
BepoaTHOCTHIO 1-0(1/In n) cydaiinblii rpad cogepkut muk uabl 2 Inlnn - T+1.




2) [okaxute, 4T0 B TpadOoBOM CIy4yailHOM Mpoluecce ¢ BEPOSTHOCTBIO, CTpeMSIIEHcs K 1, MOMEHTHI
HCYE3HOBEHMsI IOCJENHENH M30JIMPOBAHHON BEPIIMHBI U IOSIBIEHUS COBEPIIEHHOIO IapOCOYeTaHMs
COBHAJAIOT.

3) JokaxuTe, YTO CBOMCTBO [BYJOJBHOCTH CllydyaiiHOro rpada He HMeeT TOYHOH IOpOroBOi
BEPOSITHOCTH.

4) ITycte $y_n=2np-\In n-2\In\In n§, a $X_n$ -- uncno “"Bumen" B $G(n,p)$. Jlokaxure, 4to

\begin {itemize}
\item eciu $y_n\to-\infty$ u $n"3p”2\to+\infty$, To $X_n$ cxomurcs no BeposTHoCcTH K $H\inftyS$;
\item eciu $y_n\to +\infty$, To $X_n$ cxoaurcs mo BeposTHOCTH K HYIIIO.

\end {itemize}

5) Hoxkaxwure, uro ecau $p=n”{-\alpha}$, $k\in\mathbb{N}$, $k\geq 3$, $\alpha\in(0,1/(k-1))$, o
ciydaitaeiid rpad $G(n,p)$ mogumnsercs $k$-3axony Hyns wim eauHULB (Ui dr000ro cBolicTBa $LS,
3aIlMCHIBAEMOTO C IIOMOIIBIO CBOMCTBAa IEPBOrO IOpPsJKA, KBAaHTOPHAs INIyOMHA KOTOPOro He
npeBocxoaut $k$, BeposTHOCTH TOTO, uTO Ciy4aiiHeld rpad $G(n,p)$ obmamaeT THM CBOICTBOM
crpemutcs 1160 k $08, 6o k $18).

6) Ilycts $r\gegslant 3$ --- ¢dukcupoBaHHOE HarypaidbHOE 4YMCIO. JlOKaxuTe, YTO Ui JIHOOOTO
nocrossHHOTO $¢c>2r\In 1 -\In 1$ cmywaitaeiit rpad $G(n,c/n)$ He saBasercs $r$-packpammBaeMbIM C
OO0JTBILION BEPOSTHOCTBHIO, T.€. BHITIOIIHEHO

$$
{\sf P}\left(\chi(G(n,c/n))>r\right)\to 1\mbox{ npu }n\to\infty.
$$

Popmyna OLEHKH

CTyneHT pelaeT 3a/aud M3 JOMAaIIHeTo 3aJaHus, Kaxaas 3aaada jgaet 0,5 6aia K oleHke. JK3aMeH
mpoxogut B (opMe YCTHOrO OTBeTa Ha 2 BONpoca HX MporpaMMbel o0eux dYacTted Kypca,
HETNOCPENICTBEHHO Ha dK3aMeHe MOYKHO Habparh 4 Oaria.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeuenp sK3aMeHAIMOHHBIX BOIPOCOB:

1. Pacnpenenenue creneHell BepunH B ciaydaitHoM rpade. IlyaccoHoBckas mpenenbHas TeopeMa s
qucia BepuMH cTeneHu k B cirywaiiHoM rpade G(n, p). AHaJIOTHYHBIE TEOPEMBI AJIS YUCIa BEpIINH
creneHn He MeHee (He Oomee) k. Teopembl O mpenenbHONW KOHLEHTPAUMM MAaKCUMAaJIbHOW U
MUHUMAaJILHOU CTeTeHel BepIrH B ciydaitnoit rpade G(n, p).

2. CeszHocTh cinydaiinoro rpada G(n, p). Teopema o npenenbHOI BepoITHOCTH CB3HOCTH G(n, p) MpH
ycnoBuu p = (In +¢ + o(1))/n. Teopema 0 TO4HOI MOPOTOBOI BEpOATHOCTH CBOMCTBa cBsi3HOCTH G(n,
p). CnenctBus M3 3TOH TeopeMbl: TOYHAs IIOPOTOBas BEPOATHOCTh Ul CBOMCTBA OTCYTCTBHS
M30JIMPOBAHHBIX BEPILUUH, TOPOroBas PYHKIUS sl CBA3HOCTH ciaydaitHoro rpada G(n, m).

3. Bepmmnnas u pedepnas k-cBsizHocth rpados, cenaparopsl B rpadax. Jlemma o cemaparopax B G(n,
p). Teopema 06 OAHOBPEMEHHOM HaCTyIJICHHH K-CBSI3HOCTH M OTCYTCTBHH BEPIIMH CTETIEHU MeHble k
B rpadoBOM ciyvaitHoM mporecce G™.

4. CoBepleHHBIE NTapocoYeTaHus B ciaydaiiHoM rpade. TouHas moporosasi BEpOSITHOCTb MOSIBJICHUS B
ciyvaitaoMm 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
MIONCKA ITyTH B IIBETHOM MyJbTUrpade, ero hopmMaabHOE ONUCAHUE.

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

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

[Ipumepsl OuIETOB:
burner 1:



1. TaMuIBTOHOBBI UKIIBI B city4aiiHoM rpade. Teopema o mpeaenbHON raMIIIBTOHOBOCTH CITyYaitHOTO
rpada G(n, p) mpu ycaosuu p = (Inn + In In n + o(n))/n, rae w(n) — +oo.

2. Ilytn u mapupytel B rpadax. Teopema Komioma—Cemepenn o JUIMHE MakCHUMajbHOTO MyTH B
ciydaiinoM rpade G(n, p).

buner 2:

1. CesizHOCTH citydaiinoro rpada G(n, p). TeopeMa o mpe/iebHOM BeposiTHOCTH cBsizHocTH G(n, p) ipu
yenouu p = (In +¢ + o(1))/n.

2. Pacnipenenenue creneneld BepwiuH B ciayyaitHom rpade. [lyacconoBckasi mpenenbHas Teopema IJis
qrcna BepiIvH crerenu k B cinyyaitnom rpade G(n, p).

Kpurepun onennBanus
- omenka «orauuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
IPUMEHATH 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 AUCIUITIMHEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBHWIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peleHnin
- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS ~ CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHUS yuyeOHOMH MporpaMMbl AUCIUITIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN
- OILIEHKa «xopoluo (7)» BbICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuas, I'paMOTHO M IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;
- OIICHKA «XOpowIo (6)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSTh IOJy4YEHHbIE 3HAHUS Ha IIPAKTUKE, HO JIOIYyCKaeT B OTBETE WJIMU B
pEIIeHUH 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CyLIECTBY U3Jaraer
€ro, yMeeT MPHUMEHSATH MOMyuYeHHbIC 3HAHMS Ha MPAKTUKE, HO JOIYCKAET B OTBETE WM B PEIICHUH
3aJ1a4 HEKOTOPbIE HETOUHOCTH;
- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIQJCET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpamMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSTh NOJIyUYeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BJajeeT (parMEeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pa3ly B CTaHAApPTHOU
CUTYyalluy;
- OLIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIH HE 3HaeT OouibIleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh TOTYYEeHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4
- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISIETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX IOHATHH AUCHUIUINHBI

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

Bo BpCEMs IMPOBCACHUS 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHCA nporpaMMoﬁ JAUCIUITIIIMHBI.



