degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Bgenenue B Teopuro ciydaiHbIX rpagoB
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: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - 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
[IporpamMmy cocraBunu:

J.A. lllaGaHOB, 1-p Qu3.-Mar. HayK, AOIEHT, TOICHT
M.E. XKyxkoBckui, Kanz. pu3.-mar. HayK, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl auckpetHoit marematuxu 05.03.2020



Kypc

AHHOTANMA
MOCBSIIIIEH KJIACCUYECKOM Teopuu Ciy4alHbeix TpadoB. M3ydarorcs oOmas Teopus ClIydaiHbBIX

MOJMHOXKECTB, paclpeesIeHUs Yicia MaJIbIX noArpadoB B caydaiiHOM rpade, 3BOMOLUS ciaydaiHoro rpada,
BOIIPOCHI O CBSI3HOCTH CJIy4daifHOTO rpada.

1. lean u 3apa4n

Hean

AUCHMIIIHHBI
OCBOCHHE OCHOBHBIX NOHATHUI TEOPHH CITy4alHBIX IpadoB.

3agauu AU CHUIIHHBI

* 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
WC-CIICJIOBAaHMIA B 00JIaCTH CIIydalHBIX TpadoB.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

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

YK-2

oTamnax €ro XU3HCHHOTI'O ITUKJIa

VYK-2.1 ®opmynupyer B paMkKax 0003HAU€HHON MPOOIEeMBbI
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAyuyHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXUIAEMbIE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTar
AESATEeIbHOCTH M ITAHMUPOBATh MOCIJIEIOBATEILHOCTD IaroB
I JAOCTIDKCHUS JaHHOTrO  pesynbrarta. Dopmupyer
WwiaH-rpaQuK peanu3alyd IPOEKTa B LEIOM M IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

Crioco06eH ynpaBisiTh TPOSKTOM Ha BCEX

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB IMpOEKTa, o0ecreynBarh paboTy KOMaH[bI
HEOOXOIMMBIMU PeCypcaMu

VK-2.4 Ilpeacrapnsier myOIMYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(DEpeHIUsIX,
ceMHHapax | T.II.

YK-3

Criocoben oprann3oBbIBaTh U pyKoBOOUTh | YK-3.1 Opranusyer U KOOpAMHUpPYET pabOTy y4acTHHKOB

paboTOi KOMaH/Ibl, BBIPAOATHIBasi KOMAHIHYIO  |[IPOEKTa, CIOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHIO

CTPAaTETHIO AJIsl TOCTHKEHUS MTOCTABJICHHOM BO3HHUKAIOIINX PAa3HOIIIACHNA U KOH(PIUKTOB

LeNnu

OIIK-2 CriocoOeH coBepIICHCTBOBATh U OIlK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
pean30BBIBaTH HOBBIE MAaTEMAaTHYECKHE MPAaKTUYECKYI0 3HAYMMOCTb NMPHUKIAJHBIX MaTeMaTHUECKUX
METO/BI PELICHUS IPUKIIAIHBIX 3a1a4 WCCIIeZIOBAHU B CBOCH MPOo(eCCHOHANBHOM 001acTn

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAaThb:

yMEThb

(byHIaMeHTaJIbHbIC TIOHATHS, 3aKOHBI, TECOPUH CIIy4aiHbIX rpados;
COBpEMEHHBIE TPOOJIEMBI COOTBETCTBYIOIIUX Pa3/IeiIoOB CIyYaliHbIX TpadoB;
HOHSTHSI, aKCUOMBI, METO/IBI JIOKa3aTeJIbCTB M J0Ka3aTelIbCTBa OCHOBHBIX TEOPEM B paslelax,
BXOJISIIIMX B 0a30BYIO 4acCTh LUK,
OCHOBHBIE CBOICTBA COOTBETCTBYIOIINX MaTEMAaTHYECKUX OOBEKTOB;
AQHAJMTUYECKNUE W YWCIICHHBIC TOAXOJbl M METOIBI JUIS PEIICHHS THIIOBBIX MPUKIAIHBIX 3a1ad
cIlydaiHbIX TpadoB.




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
Berpsamuecs HPOLIECCHI
1 6 6 5
I'anprona-BarcoHa.
) 3aKkoH HyIS WIM  COUHHMLBI IS 4 4 3
ciydaiiHOTO Tpada.
3 MeTox MOMEHTOB. 4 4 8
4 Mogenu ciny4aiiHbIxX TpadoB. 4 4 8
5 [ToporoBbie BEpOSTHOCTH. 4 4 8
6 Teopus  ciaydaliHBIX  ITOJAMHOXECTB, ] ] ]
OMHOMHMAJIbHAS U pAaBHOMEPHAS MOJIEIH.
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)
Cemecrtp: 2 (Becennuit)

1. BerBsimnecs npoueccsl I'ansrona-Barcona.

LenTpanbHas npeaensHas TeopemMa Ui drcia noarpados ciaydaiHoro rpaga.

2. 3aKOH HyJIsI WM €AMHULBI J1s1 CllydaiiHoro rpada.



Teopema 0 CyIIECTBOBAaHMH ITOPOTOBOM BEPOATHOCTH JJSl MPOU3BOJIBHOIO MOHOTOHHOTO CBOMCTBa
cllydailHbIX MOAMHOXeCTB. OllpelesieHue TOYHOH IOpOroBoil BEPOSTHOCTU [UIi MOHOTOHHOIO
CBOICTBa, TPUMEPHI.

3. MeTox MOMEHTOB.

HOCTaTO"IHOG ycjoBuU€ TOro, 4ro cnyqaﬁHaﬂ BCJIMYMHA OJHO3HAYHOOIIPECACIIACTCA CBOHUMU
MOMCHTaMH.

4. Mopenu ciy4aiHbIX TpadoB.

Knaccuueckue Monenu: OMHOMHUANIbHAS U paBHOMEPHasI.

5. IloporoBble BEpOATHOCTH.

O0saganyie MOHOTOHHBIMH CBOMCTBAMH CITy4ailHBIM HOZAMHO)KECTBOM.

6. Teopus cay4aifHBIX TOAMHOXKECTB, OMHOMHUANIbHAS M pABHOMEPHAs! MOJIEIIH.
MOHOTOHHBI CBOMCTBA KOHEUHBIX IIOAMHOKECTB.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast ayTuTOpHs, 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
BepositHocTHBIN MeTon [ Teker] : yue6. mocobue st By3oB / H. Anon, [Ix. Cnercep ; ep. 2-ro aHri.
3. nox pena. A. A. Canoxxerko .— M. : BUHOM. Jla6. 3nanwuii, 2007, 2013, 2015 (31.) — 320 c. : ui.
+ pdf - Bepcus. - bubnuorp.: c. 305-313. - [Ipeam. ykas.: c. 314-318. - Umen. yxkas.: c. 319-320. - 400
9Kk3. - ISBN 978-5-94774-556-6 (B nep.) .— Ilonnsrii Teket (Pexxum mocTyna : JOCTyM U3 CETH
M®TN).

JomnonHurensHas aureparypa

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

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

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

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

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



1. PexoMeHzmyeTcsi YCHENIHO COaBaTh KOHTPOJIbHBIC PabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM aTTCCTallMy IO MPCAMCTY JIYUIIC BCCrO IMOJB30BATLCA MaTCpUalaMn

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

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

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

Kadeapa IUCKPETHON MaTeMaTHKH
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - 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-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBarh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

VYK-3 Cnocoben oprann3oBbIBaTh B pykoBouTh | YK-3.1 Opranusyer U KOOpAMHHUPYET PadOTy YYacTHUKOB
paboToil koMaHabl, BEIpa0daTeiBas KOMAaHAHYIO  |IPOEKTA, CIIOCOOCTBYET KOHCTPYKTHBHOMY IIPEOAOJICHHIO

CTPATETrHIO JUISl JIOCTYKSHUSI IOCTABICHHOM BO3HHUKAIOIINX Pa3HOIIACUI U KOH(IMKTOB

(SN

OIIK-2 CriocobeH coBepIIEHCTBOBATh U OIIK-2.2  Cnooco0eH  OUEHHTHh  aAKTYalbHOCTb  H
peann3oBbIBaTh HOBBIC MaTEMaTHYECCKUE NPaKTUYECKYI0 3HAaYMMOCTh NPUKIAJIHBIX MaTeMaTHYECKHUX
METO/Ibl peIICHHS TPUKITAIHbIX 321249 UCCIIeJOBaHHUI B CBOEH IpodeccHoHambHOM o0nacTu

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare u3ydeHus AUCHUILUIMHEL «BBeieHre B TEOPHUIO clydaitHbIX Tpad)oB» 00yJaIONIUICS JOIKEH:

3HATb:

(dyHIaMEeHTaJIbHBIE TIOHATHS, 3aKOHBI, TCOPHU CIy4aliHBIX TpadoB;
COBPEMEHHBIE IIPOOIEMbI COOTBETCTBYIOLIMX PA3/IEIIOB CIIy4allHbIX rpadoB;
TIOHSITHS, aKCHOMBI, METOJbI JIOKa3aTeNbCTB M JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJSIINX B 0a30BYIO 4acCTh IUKJ;
OCHOBHBIEC CBOHCTBA COOTBETCTBYIOIIMX MaTEMAaTHIECKHX OOBEKTOB;
AQHAINTUYECKUE U YHMCJICHHBIC MOAXOIbI U METOABI ISl PEIICHUS TUIIOBBIX NMPUKIAIHBIX 337124
CITy4aiHBIX IpagoB.
yMeThb:
HOHSTH ITOCTABJICHHYIO 33]1a4y;
WCTIONIb30BaTh CBOM 3HAHUS IS PEHICHUs (yHIAMEHTAJIBHBIX M MPHUKIAIHBIX 3a/a4 CIyYalHBIX
rpados;
OLICHMBATh KOPPEKTHOCTH TIOCTAHOBOK 33/1a4;
CTPOTO J0Ka3bIBaTh HJIH ONPOBEPIaTh YTBEPIKACHHE;
CaMOCTOSITEIBHO HAXOAUTh AJTOPHTMBI PEIICHHs 3aaad, B TOM YHCIE M HECTaHAApPTHBIX, U
NPOBOANTH UX aHAIIN3,;
CaMOCTOSITEIIBHO BUJIETh CIIEACTBUS MMOTYYCHHBIX PE3yJIbTaTOB;
TOYHO MPEICTaBUTh MATEMaTH4YeCKUE 3HAHHS B OOJACTH CJIOXKHBIX BBIYMCICHUI B YCTHOW M
MMCEMEHHOH (opme.
BJIA/IETh:
HaBBIKAMU OCBOEHUS OOIBIIOT0 00beMa HHPOPMAITUH U pelieHus 3a7a4 ( B TOM YHCIIE, CIOKHBIX ),
HaBBIKAMH CAMOCTOSITEIbHON paOOThI M OCBOCHUS HOBBIX JUCIMIUINH;
KYJIBTYPO IOCTAaHOBKH, aHAJIU3a U PEIICHUS] MaTeMaTHYeCKUX U MPHKJIAJHBIX 3a]1a4, TPeOyommx
ISl CBOETO PEIICHHS UCTIONb30BAaHMS MAaTEMAaTHYECKHIX ITOXO0I0B X METOIOB CIy4YailHbIX TpadoB;
HPEIMETHBIM SI3bIKOM CJIO’KHBIX BBIYMCIICHUI M HAaBBIKAMHU IPAMOTHOTO OIMCAHUS PEIICHUS 3ajaq
W TIPEJCTABICHUS MTOJTYYCHHBIX PE3yJIbTaTOB.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

1) B cmywaitnom mpouecce=[I" (m),m=0,...,N) 11 BO3pacTaromero 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 MOAMHOXXECTB JUII MOHOTOHHOTO CBOWMCTBA
${\cal Q}$ cymecrByeT TOouHas MOporosasi GpyHKIHS TOTJa U TOJIBKO TOT/A, KOT/Ia

$$
\frac{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 pacnpeaeneHue 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, CTpEMsINEWCss K 1, THraHTCKas
KOMIIOHEHTA SABJISIETCS €MHCTBEHHON CIIOKHON KOMIIOHEHTOH B citydaiinoM rpade $G(n,p)$.

6) Hoxaxwure, uto B monenn $G(\lambda)$ makcumanbHbIil pasmep NPEeBECHOH 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 $n"{2/3}w(n)$.

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

BOHpOCLI K 3K3aMCHY:

1. Monenu ciyuaiinbix rpados. Knaccndyeckue monenu: OuHoMuanbHas U paBHoMmepHas. ['padossie
ciydaiiHele mporecchl. OOmas Teopus CIy4ailHbIX MOAMHOXECTB, OMHOMHUAIIbHAsS M PaBHOMEpPHas
MOJIEITH.

2. MOHOTOHHBIE CBOMCTBA KOHEUHBIX TOAMHOXeCTB. [Ipumepsbl. JleMMa 0 MOHOTOHHOCTH BEPOATHOCTH
o0JiaziaHrsi MOHOTOHHBIM CBOMCTBOM [UIsl CIIy4aifHOTO TIOAMHOXECTBA. BhINMyKiible CBOMCTBA, IPUMEPHI.

3. AcumMrToTudeckas SKBHBaJeHTHOCTh Mojenedd [(p) m [(m): oamHaKoBoe acHMIITOTHYECKOE
MTOBE/ICHUE BEPOATHOCTH OOJIAJITaHUSI CBOMCTBOM IS CIIy4YallHBIX TOAMHOXKECTB B 3THX MOJENsX. J[Be
JIEMMBI 1 UTOTOBOE CJIEJICTBHE JIJIsI MOHOTOHHBIX CBOWCTB.

4. IloporoBble BEpOSTHOCTM M TIOPOTOBBbIC (YHKIMU OOJaJaHUs MOHOTOHHBIMHM CBOWCTBAMHU
CllydallHBIM TMOAMHOXKECTBOM. Kpwurtepuit Toro, 4ro paHHass (yHKUOUS SBISETCS [OPOTOBOM
BEPOATHOCTBIO JJII MOHOTOHHOTO cBoiicTBa Q. Teopema 0 CyIlIecCTBOBaHWHU IOPOTOBOIl BEPOATHOCTH
JUI TIPOU3BOJIBHOTO MOHOTOHHOTO CBOWCTBAa CIIy4alHBIX MNOAMHOXECTB. OnpenencHHEe TOYHOU
[IOPOTOBOM BEPOATHOCTH /1151 MOHOTOHHOTO CBOMCTBA, IPUMEPBI.

5. Maneie noarpader B ciyvaitHom rpade G(n, p). @ynkmus m(G), cOanaHCUpOBaHHBIE M 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 TMoOsiBIeHUsT noArpada ciydailHoro rpada G(n, p), wu30MOppHOro TaHHOMY
¢dukcupoBannomy rpady G.

6. Meroq wmomeHToB. JlocTaTouHOE YCIOBHE TOrO, 4YTO CiydyaiiHas BeJIWYMHA OJHO3HAYHO
OlIpeAesieTCsT CBOMMH MOMEHTaMH. [IpuMepbl Takux CiydailHbIX Benw4yuH. [lmoTHOCT W
OTHOCHUTEJbHAs OMIIAKTHOCTH CEMEHMCTBA BEPOSITHOCTHBIX MEP B METPUYIECKOM MPOCTpaHCTBe. Teopema
[Tpoxoposa, ciencTBue U3 Hee. MHOTOMEPHBIH METOJ] MOMEHTOB.

7. IlyaccoHoBckasi mpenenbHas Teopema i uucia mnoxarpagos ciydaiiHoro rpada G(n, p),
M30MOP(QHBIX 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. DBomronms cinyuaiinoro rpada G(n, p). Ciy4aii np = ¢ € (0, 1): TeopeMa 0 MaKCHMaIbHOMpPa3Mepe
KOMITOHEHTHI CBA3HOCTH. CIIOXKHBIE M YHUIUKINYECKHE KOMIIOHEHTHI B TaKOM rpade — mpeenbHbIe
TEOPEMBI JJIs YKciia TaKuX KOMITOHEHT. O0111ee Yucio BepIInH B YHUIIUKINYECKUX KOMIIOHEHTAaX.

10. DOpomonusi ciyvaitHoro Tpada G(n, p). Cmyuwait np = c¢ > 1. BerBsmmecs mporecchl
lNansrona-Barcona. YpaBHeHue JUIsl HAXOKICHHUSI BEPOSITHOCTH BBIPOKIEHUs. Teopema 0 BepoATHOCTH
BBIPOXKJICHUSI BETBSIIETocs Iporecca. lTeopema O pa3sMepe MaKCHMalIbHOW CBS3HOW KOMITOHEHTBHI
ciydaiiHoro rpada. lleHTpanpHas npenenbHas TeopeMa Ui pa3Mepa MaKCHUMaJbHOM CBSI3HOM
KOMITOHEHTBHI.

11. DOBomronust ciyyaitHoro rpada G(n, p). MakcUManbHBIN pa3Mep YHUIIMKIHYECKUX H CIIOXKHBIX
KOMIIOHEHT. ACHMITOTHYECKHI MOPAIOK pa3Mepa MaKCUMaJIbHOW JApPEBECHOW KOMIIOHEHTHI
cny4aiiHoro rpada. JleMmMa 00 OTCYTCTBMH CJIOXKHBIX KOMIIOHEHT MAaJIEHBKOTO —pasMmepa.
OrpaHMYeHHOCTh MAaKCUMAJIbHOW CIIOKHOCTM KOMIIOHEHThI B ciiydailHom rpade. CreactBue:
KOJINYECTBO, pa3Mep M CIIOKHOCTH CIIOKHBIX

KOMITOHEHT.

12. CpolicTBa MepBoro mops/ka B ciydaiiHbIX rpadax.

13. 3ak0oHBI HYJIS WM €AUHULIBL.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner Nel

1. DBomonust ciyuyaiiHoro rpada G(n, p). MakcumanpHBIH pa3Mep YHHUIMKIUYECKHX M CIOXHBIX
KOMITOHEHT.

2. Meton wmomeHTOB. JlocTaroyHoe ycJIOBHE TOrO, 4YTO CllydailHas BEJWYMHA OAHO3HAYHO
OIIPEAEISIETCS] CBOMMU MOMEHTAMU.

buner Ne2

1. TIloporoBble BEpOSTHOCTH M IIOPOTOBbIE (YHKIMU OOJaJaHWs MOHOTOHHBIMHM CBOWCTBAMHU
CITy4ailHBIM TOJMHOXECTBOM.

2. CBoiicTBa NEPBOTO MOPSAAKA B CIyYalHBIX rpadax.

Kputepun onennBanus
- omerka «ommuHo  (10)»  BbICTaBHsieTCS  CTYAEHTY,  IIOKa3aBLUIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
NPUHATHIX PELICHUI
- omeHka  «ormimuHO  (9)»  BBICTABISIETCS ~ CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBWIIbHOE 00OCHOBaHME NPHHATHIX
peleHui
- OLeHKa  «oTau4yHO  (8)»  BBICTaBIsETCA  CTYAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI
- OLIEHKa «xopoiuo (7)» BBICTABISETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepuaj, TPaMOTHO U MO
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WIH B PELICHUH 3a]ad HEKOTOPbIE HETOYHOCTH;
- OlIEHKa «XOpoIlIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
- OLIEHKa «XopowIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U Mo CyLISCTBY H3jaraer
€ro, yMeeT IPUMEHATh I0JyUYeHHbIC 3HAHUS Ha IIPAKTUKE, HO JOIYCKAET B OTBETE€ WIU B PEIICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKON MOCIEe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIQJCeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pasily B CTAHAAPTHOM CUTYalUH;



- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH JUIS
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZACP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEeHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 33134

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTAaBISETCS CTYACHTY, KOTOPBbIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX ITOHATHN AUCHUILINHBI

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpCEMs IIPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHC nporpaMMoﬁ JAUCIMITIIMHBI.



