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: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxmnagnas MareMaTnka 1 HHQOPMAMOHHBIE TEXHOIOTUN

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
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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-6 CriocoGeH onpenessTh U peaan30BbIBaTh

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMTYHOCTHOTO

HPUOPHUTETH COOCTBEHHOH 1EATETBHOCTH U OpodecCHOHANBHOTO  pPa3BUTHA,  ONPENENsITh U
crocoObl ee COBEPILICHCTBOBAHMSI HA OCHOBE peann30BHIBATH MIPUOPUTETHI COBEPILICHCTBOBAHUS
CaMOOIICHKH COOCTBEHHOM AEATENLHOCTH

OIIK-1 Bnaneer cuctemoit pynnamentransubix |OINK-1.1  3Haer w  cmocobeH — HMCIONB30BaTh B
Hay4HBIX 3HAHUH B 00JIACTH npoeCcCHOHANBHON  JEesTeNbHOCTH  (yHIaMEHTalbHBIC

(hu3HMKO-MaTeMaTHIECKUX HAyK

Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-4 CriocoOeH ycrenHo peanu3oBbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOITYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIECO0BAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

(dbyHIaMeHTaNIbHbIC TOHATHUS, 3aKOHBI, TEOPUH CIy4ailHbIX TpadoB;
COBpEMEHHbIE POOJIEMBI COOTBETCTBYIOIINX PA3A€IOB CIy4aliHbIX IpadoB;
MOHATHS, aKCUOMBI, METO/BI JOKAa3aTeIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,

BXOIISIIMX B 0A30BYIO 4aCTh IHKIT;

OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’LGKTOB;
AHAJIUTUYCCKUEC U YMUCJICHHBIC IMOAXOABbI M METOAbI UIA PCHICHHUSA THUIIOBBIX IPUKIAAHBIX 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!
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: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxmnagnas MareMaTnka U HTHQOPMAMOHHBIE TEXHOIOTUN
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

Koz 1 HanMeHnoBaHne KOMIIETEHIIUN WMuaukaTopbl TOCTYKEHMSI KOMITETEHITUN

YK-6 Criocoben onpenensith 1 peann3oBbiBath |YK-6.1 Ymeer pemars 3a1aun cOOCTBEHHOTO JIMYHOCTHOTO
MIPUOPUTETHI COOCTBEHHOU JIEATENHHOCTU U 1 TpoecCCHOHANBHOIO  PAa3BUTHUSA,  ONPENCHsATh U
CHOCOOBI €e COBEPILICHCTBOBAHMS HA OCHOBE peaNn30BLIBATh MPHOPUTETHI COBEpPIIICHCTBOBAHUS
CaMOOILICHKH COOCTBEHHOI JEATEIHLHOCTH

OIIK-1 Brnaneer cucremoii ¢pynnamentanpabix |OIIK-1.1 3HaeT W CcHOcOOEH  MCIIOJIB30Barh B
HAyYHBIX 3HAHWI B O0NIACTH npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC
(hM3HKO-MaTeMaTHIEeCKUX HAyK Hay4YHbIC 3HAHUA B 007aCTH (PU3UKO-MATEeMAaTHICCKUX HAYK

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIeHHOH 3a/1a4, IPOBECTU

aHaJlu3 pe3yJpTara v IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

OIIK-4.2 CnocobeH mnpuMeHATH 3HaHHA B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

TEXHOJIOTUHI
OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO

MPOBCACHUS HAYYHOI'O UCCICAOBAHUA

[IK-1 CnocobGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKUe MOJENH Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
M3y4aeMbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciumuivibl «Cirydaiinbie rpadbl. YacTh 2» 00yJaromuiicst TOMKeH:

3HAThb:

(byHIaMeHTaJIbHbIC TIOHATHS, 3aKOHBI, TECOPUH CITy4aiiHbIX Irpados;
COBpEMEHHBIE TPOOJIEMBI COOTBETCTBYIOIIUX Pa3/IeiIoOB CIyYaliHbIX TpadoB;
HOHSTHSI, aKCUOMBI, METO/IBI JIOKAa3aTeJIbCTB M J0KAa3aTelIbCTBa OCHOBHBIX TEOPEM B paslelax,
BXOJISIIIMX B 0a30BYIO YacCTh LUK,
OCHOBHBIE CBOIMCTBA COOTBETCTBYIOIINX MaTEMAaTHYECKUX OOBEKTOB;
AQHAJMTUYECKUE W YMCIICHHBIC TOAXOJbl M METOIBI JUIS PEIICHHs THIIOBBIX HMPUKIAIHBIX 3a1ad
cIydaiHbIX TpadoB.
yMeThb:

MIOHSTH IOCTABICHHYIO 3a/1a4Yy;
UCTIONb30BaTh CBOM 3HAHUS Il pelieHHus (yHIaMEHTAIbHBIX UM MPUKIAJHBIX 337a4 CIydalHBIX
rpa¢os;
OLIEHMBATh KOPPEKTHOCTh IIOCTAHOBOK 33/1a4;
CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPIKICHHE;
CaMOCTOSITEIbHO HAXOAWTh AJITOPUTMBI pEIIEHHs 3agad, B TOM YHCIEe M HECTaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIbHO BU/IETh CIIEACTBUS MOIYUYEHHBIX PE3yJIbTaTOB;
TOYHO TPEICTABUTh MAaTeMaTHUECKUE 3HAHMs B OOJIACTU CIOKHBIX BBIYHMCICHUH B YCTHOU H
MUCHMEHHOM (hopMe.
BJIA/IeTh:

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

HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;

KYJIBTYpOIl TIOCTAaHOBKH, aHAJIM3a U PEILICHUS] MaTeMaTWYeCKUX U MPHUKIAAHBIX 3a/1a4, TPeOyIOmuX
JJISL CBOETO PEIIeHHs UCTIONb30BAaHHU MaTEMAaTHYECKHX ITOJX0/I0B ¥ METOAOB CIy4aifHbIX Ipados;

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




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO
[Tpumeps! 3a1a4 17151 JOMAIITHETO 33aJaHuUS.

1) Iycte np=c>1, ¢ - ¢urcupoBano. C moMoNIbI0 HEpaBeHCTBA SIHCOHA JOKaXHTE, YTO TOTAA C
BepoaTHOCTHIO 1-0(1/In n) cydaiinblii rpad cogepkut muk uabl 2 Inlnn T+1.

2) Jlokaxwute, 9T0 B TpadOBOM CIy4aifHOM Tpoliecce ¢ BEPOSTHOCTBIO, CTpeMsIIencs: K 1, MOMEHTHI
WCYC3HOBEHHSI TMOCIEIHEH HM30JIMPOBAaHHON BEPIIMHBI U TOSBICHHS COBEPIICHHOIO MMapOCOYETaHUS
COBIIAJIALOT.

3) JlokaxxuTe, YTO CBOMCTBO JBYIOJBHOCTH CllydaiiHOro rpada He HMeeT TOYHOH IMOpOTOBOM
BEPOSITHOCTH.

4) ITyctp $y n=2np-\In n-2\In\In n$, a $X n$ -- uncno *'Bumen" B $G(n,p)$. JJokaxwure, 4ro

\begin {itemize}
\item ecim Sy _n\to-\infty$ u $n"3p~2\toH\infty$, To $X n$ cxomurcs mo BepostHocTH Kk $H\infty$;
\item ecim $y n\to H\infty$, To $X n$ cxogurcs mo BeposSTHOCTH K HYIIO.

\end{itemize}

5) Hoxkaxwure, yto ecnu $p=n”"{-\alpha}$, $k\in\mathbb{N}§, $k\geq 3$, $S\alpha\in(0,1/(k-1))$, T0
ciyvaitabiid rpad $G(n,p)$ nomunnsercs $k$-3axony Hyns wim enuHULBI (171 10600 cBoiicTBa $LS,
3alMCHIBAEMOT0 C IOMOIIBIO CBOMCTBAa IEPBOrO MOpPSIKA, KBAaHTOPHAs DIIyOMHA KOTOPOTO HE
npeBocxoaut $k$, BeposTHOCTH TOro, uTo Ciyd4aiiHbid rpad $G(n,p)$ obnamaeT 3TUM CBOWCTBOM
ctpemuTcs 160 k $03$, oo k $183).

6) Ilycts $r\gegslant 3$ --- dukcupoBaHHOEe HarypajgbHOEe 4YMCiO. JlokKaxuTe, YTO Ui JIOOOTO
nocrossHHOTO $¢>2r\In 1 -\In 1§ cimywaitneni rpad $G(n,c/n)$ ve sBiserca $r¥-packpammBaembiM ¢
0O0JIBLIOI BEPOSITHOCTBIO, T.€. BHIIIOIHEHO

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

dopMyiia OLEHKU

CryneHT pemiaer 3a/laud U3 JOMaITHETO 3aJaHus, Kakaas 3anada gaer 0,5 O6amna k omeHke. DK3aMeH
npoxogutT B (opMe YCTHOrO OTBeTa Ha 2 BOMpoca HX MporpaMMbl 00eux dYacTed Kypca,
HEIOCPEICTBEHHO Ha HK3aMEHE MOXKHO HaOparh 4 6arna.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Tepeuensb 3K3aMEHAIIMOHHBIX BOIIPOCOB:

1. Pacnpenenenne creneHelt BepuvH B ciaydaitHoM rpade. [lyaccoHoBckas mpeaenbHas TeopeMa Jist
yucia BepunH creneHu k B cioyyaitnom rpade G(n, p). AHaJIOrHYHBIE TEOPEMBI IJIsl YHCIa BEPLIMH
crenienn He MeHee (He Oosee) k. Teopembl O mpenenbHONM KOHIEHTPAIMM MAaKCUMAIBHOW U
MUHUMAaJbHOU CTETNeHeH BepIuH B cirydaitHol rpade G(n, p).

2. CeazHocTb ciayuaiinoro rpada G(n, p). Teopema o npenenbHO# BeposTHOCTH cBA3HOCTH G(n, p) pH
ycioBun p = (In +¢ + o(1))/n. Teopema 0 TOYHOI MOPOTOBOI BEPOSITHOCTH CBOiicTBa cBsizHOCTH G(n,
p). CrnenctBust M3 STOM TEOpEMBbl: TOYHAs TOPOroBas BEPOSTHOCTh IJIsl CBOICTBa OTCYTCTBUS
M30JIMPOBAHHBIX BEPIIUH, TOPOroBasi PYHKIUS JUIsl CBA3HOCTH ciaydaitHoro rpada G(n, m).

3. Bepmmnnas u pebepnas k-csizHocTb rpados, cenaparopsl B rpadax. Jlemma o cemaparopax B G(n,
p). Teopema 06 oTHOBpEeMEHHOM HACTYIUIEHUH K-CBS3HOCTH M OTCYTCTBHU BEpIIMH CTENEHU MEHbIIE k
B rpadoBoM ciydaitHoM mponecce G

4. CoBepuieHHbIE TApOcoYeTaHusl B ciaydyaiiHoM rpade. TouHast moporosasi BEpOSITHOCTb MOSIBICHUS B
ciydaiitHoM rpade G(n, p) COBEpUICHHOTO MapOCOYCTaHUSI.

5. Ilytu m mapupytel B rpadax. Teopema Kommoma—Cemepenn o JJIMHE MakCHUMajbHOTO MYTH B
ciydaiitHoM rpade G(n, p). IlonsTie ciydaiiHoro AByXIBeTHOro Myisrurpada G(n, r, 1), aIrOpUTM
MOMCKA MYTH B LIBETHOM MYNbTHrpade, ero opMaibHOE ONHCAHUE.

6. 'aMUIIBTOHOBBI LMKJIBI B citydaiiHoM rpade. Tpanchopmanuu nyteit u semma [loma.



7. T'aMUIBTOHOBBI UKITBI 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.

[Tpumepsl OuIETOB:

burner 1:

1. 'aMHuIBTOHOBBI LMK B city4aiiHoM rpade. Teopema o mpeaensHONH raMHUJIBTOHOBOCTH CITyYaitHOTO
rpada G(n, p) npu ycnoBuu p = (In n + In In n + o(n))/n, rae o(n) — +oo.

2. Ilytu u mapmpytel B rpadax. Teopema Komioma—Cemepenn o JUIMHE MaKCHUMalbHOTO MYTH B
ciydaiitnoM rpade G(n, p).

buner 2:

1. CeszHOCTH citydaiinoro rpada G(n, p). Teopema o npenenbHoM BeposTHOCTH cBsizHOCTH G(n, p) pu
ycioBun p = (In +¢ + o(1))/n.

2. Pacnipenenenue creneneld BepimuH B ciydaitnom rpade. [TyaccoHoBckas mpenenbHas Teopema st
yucIia BepInH creneHu k B ciyyaitHoM rpade G(n, p).

Kpurepun oneHuBanus
- omenka «ommmuHo  (10)»  BeICTaBIsAETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, ITYOOKHE 3HaHHUSA Y4eOHOW MpPOrpaMMbl JAWCIUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHSATH UX Ha MPAKTUKE TPY PEIICHUH KOHKPETHBIX 3a]1ad, CBOOOTHOE U MPaBIIILHOE 000CHOBAaHUE
NPUHATHIX PELICHUI
- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJCHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWIbLHOE 00OOCHOBAaHUE MPHUHSATHIX
peleHui
- omneHka  «omm4yHO  (8)»  BBICTAaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHHH
- oneHka «xopormio (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIIECTBY M3JIaraeT ero, yMeeT MPUMEHITh MOJyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOMYyCKAeT B OTBETE
WJIU B PEIICHUH 3a/1a49 HEKOTOPHIE HETOYHOCTH;
- OlIEHKa «XOpoIIo (6)» BBICTABISAETCS CTYIEHTY, €CIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTHh IOJIYYCHHBIE 3HAHUS Ha MPaKTHKE, HO JIONYCKAeT B OTBETE WU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;
- OIIEHKa «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOIYy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;
- OIIGHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISICTCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJOCTATOYHO NpaBUIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIIeHUS JIOTUYECKOW TTOCIIE0BATEIIFHOCTH B U3JI0KEHHH MTPOrPaMMHOT0 MaTepHasia, HO IPU 3TOM
OH BIQJICET OCHOBHBIMH pa3lielaMd YYeOHOH NpOTrpaMMbl, HEOOXOJMMBIMH JIJIsl JalbHEHIIETOo
0o0y4YeHUsI ¥ MOXKET MIPUMEHSTH MOTYYSHHBIE 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;
- OIEHKA «YIOBJIETBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapaKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYTUPOBKH O0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKON MOCIIeIOBATENHHOCTHA B U3JI0KEHUH MPOrPaMMHOI0 MaTrepHalia, HO IpU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/ieliaMH Y4YeOHON mNporpaMMBbl, HEOOXOJUMBIMH JIS
JanbHeimero o0ydeHHss M MOXET TpPUMEHSTHh MOJMYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;
- OILIEHKAa «HEYIOBJICTBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OOJNBIIECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl Y4eOHOW MpOrpaMMbl JTUCIHIUIMHBI, JIOMyCKaeT TIpyOble OINMOKH B
(hopMynupOBKaxX OCHOBHBIX IMOHSATUH JUCIUTLINHBI U HE YMEET HCIIOIh30BATh MOMyUYCHHBIC 3HAHUS TIPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3aa4
- OILICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TOHSATUHN TUCIUTLTHHBI

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems npoBezieHuUs 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



