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: [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 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,

BOTIPOCHI O CBSI3BHOCTH CIIy4ailHOTO Tpada.
1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

OCBOCHHE OCHOBHBIX NOHATHUI TEOPHH CITy4alHBIX IpadoB.

3agauu AU CHUIIHHBI

* OCBOCHHE CTYJCHTaMHU 0a30BbIX 3HAHWK (TMOHATHI, KOHIICTIMI, METOJJOB M Mojelieii) B o0nacTu

cilydailHbIX Tpad)oB;

° HpI/I06peT€HI/IC TCOPCTUICCKUX 3HAHUH U MPaKTUICCKUX yMeHI/Iﬁ M HaBBLIKOB B 00JIaCTH CHy‘iafIHBIX

rpados;

*  OKa3aHWE KOHCYJIbTALMH M HOMOIIM CTYyAEHTaM B IIPOBEJCHUU COOCTBEHHBIX TEOPETUYECKUX
HCCIICAOBAaHUH B 00JIACTH CIyYailHBIX rpadoB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh

YK-6.1 Ymeer pemare 3aga4u COOCTBEHHOTO JIMYHOCTHOTO

HPUOPHUTETH COOCTBEHHOH EATETBHOCTH U 1podecCHOHAIBHOTO  pPa3BUTHA,  ONPENENsITh U
crocoObl ee COBEPILICHCTBOBAHMSI HA OCHOBE peann3oBHIBATh MIPUOPUTETHI COBEpPILICHCTBOBAHUS
CaMOOIICHKH COOCTBEHHOM AEATENLHOCTH

OIIK-1 Bnaneer cuctemoit pynnamenransabix |OINK-1.1  3Haer w  cmocobeH — HWCIONB30BaTh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTalbHBIC

(hu3HMKO-MaTeMaTHIECKUX HAyK

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn ananmu3upoBarh 3ajady, [JIAHHPOBATbH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,

ATTATTIIA TTIANDTINADATITIT TARATT TTAT, ATAMIT TTATITATTA TITIT TV

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)




\/lIUququl’lJlllJUDaﬂﬂDll\’llﬂ 1Hanwvialiviri IIPIII\JIQAHDIA

MPOrpaMM) B W3GPAHHOM MPEIMETHOI 0GmacTH [IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI
3HaTh:

(byHIaMeHTaJIbHBIC TOHATHS, 3aKOHBI, TCOPUHU CIy4alHBIX IpadoB;
COBpEMEHHBIE TPOOJIEMBI COOTBETCTBYIOIIUX Pa3/IeiIoOB CIy4aliHbIX TpadoB;
MOHATHSA, aKCHOMBI, METObI JI0Ka3aTeNbCTB M JO0KA3aTeJbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIIIMX B 0a30BYIO YacCTh IIHKII;
OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MaTeMaTHIECKUX OObEKTOB;
AQHAJMTUYECKNUE M YMCIICHHBIC TOAXOJbl M METOIBI JUIS PEIICHHS THIIOBBIX NMPUKIAIHBIX 3a1ad
cIydaiHbIX TpadoB.
YMETb:
MIOHSTH IOCTABICHHYIO 3a/1a4Yy;
UCTIONb30BaTh CBOM 3HAHUS Ul pelleHHus (yHIaMEHTAIbHBIX W MPUKIAJHBIX 337a4 CIydalHBIX
rpa¢os;
OLIEHMBATh KOPPEKTHOCTh IIOCTAHOBOK 33/1a4;
CTpOTO JTOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIbHO HAaXOAWTh AJTOPUTMBI pPEIIEHHs 3agad, B TOM YHCIEe M HECTaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIbHO BU/IETh CIIEACTBUS MOIYUYEHHBIX PE3yJIbTaTOB;
TOYHO TIPEICTABHTh MAaTeMaTHUECKUE 3HAHMS B OOJIACTU CIOKHBIX BBIYHCICHUH B YCTHOW H
MUCHLMEHHOM (hopMe.
BIIAJICTh!

HaBBIKAMU OCBOEHUS 00JIbIIOr0 00beMa HHPOPMALIUK U PEeLIeHH 3aa4 (B TOM YHUCIIC, CJIOKHBIX);

HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JIMCIMIUINH;

KYJIBTYpOM IIOCTAHOBKH, aHAJIN3a U PEIICHUs] MaTeMaTHYeCKUX U NPUKIIAIHBIX 3a[a4, TPeOyIOmux
JUIS1 CBOETO PEIIeHHs UCTIONb30BAaHHU MaTEMAaTHYECKHX ITOXO0/I0B ¥ METOAOB CIy4aifHbIX IpadoB;

MPEIMETHBIM SI3BIKOM CIIOXKHBIX BBIUMCIICHUI U HaBBIKAMU TPAMOTHOTO ONMCAHUS PELICHHUs 3a1ad U
[IPEJCTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Mopaenu ciay4aiiHbIxX rpadoB 6 3
) [Toporoseie _BEPOATHOCTH ULt 4 )
MOHOTOHHBIX CBOICTB
3 ITyaccoHoBckass Teopema Juii 4HCIa 4 3
MaJIbIX MoArpad)oB B CIIydaitHOM rpage
4 Oomonust ciaydaitHoro rpada. Cryuwai 4 )
CHJIBHO pa3peXeHHOTo rpada
5 TeopemMa O T'MI'aHTCKOM KOMIIOHEHTE B 4 )
ciydaifHOM rpade
6 TeopeMbl 0 MakKCUMaJlbHOW CIIOKHOCTHU 3 3
KOMITIOHEHTBI BHYTpH (pa30BOro nepexosaa
Nroro gacos 30 15




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. Monenu ciydaiiHbix rpadoB

Teopus ciy4alHBIX MOAMHO)KECTB KOHEYHBIX MHO)KECTB ~ ACHMIITOTHYECKas SKBUBAJIEHTHOCTH
OMHOMHUAILHON M PABHOMEPHOW MOjIeTei

2. IToporoBbie BEpOSTHOCTH JIsI MOHOTOHHBIX CBOWCTB

Maunsie nioarpadsl B ciry4aiiHoM rpade, moporoBasi BEpOsSITHOCTh HAMHYHS (PUKCUPOBaHHOTO rpada B

CIly4JailHOM

3. IlyaccoHoBcKas Teopema AJisl Yrcia MaibIX HoArpados B ciyyaitHoMm rpade

HeHTpaJ’ILHaﬁ npeaciibHadg TCopeMa Ui YncCiia MaJIbIX HOI[l"pa(l)OB B CHy‘IaﬁHOM rpa(be.

4. DBomonus cirydaiiHoro rpada. Ciydaii CHIIBHO pa3pexeHHOoro rpaga

YHI/II_II/IKJ'II/I‘-IGCKI/IG KOMITOHCHTEI B pa3pCiKCHHOM CJ'Iy‘lafIHOM rpa(be

5. Teopema 0 TUTAaHTCKOM KOMIIOHEHTE B ClIy4ailHOM rpade

CrpykTypa cinyuaiiHoro rpada BHyTpH (a30BOro mepexoaa

6. TeOpeMbI 0 MaKCHMAJIbHOH CJII0KHOCTH KOMIIOHEHTBI BHYTpH (1)3.3OB01"O nepexoaa

Pacnipenenenue creneHeld BepuinH B ciay4aiiHoM rpade. IlyaccoHOBcKas mpeaenbHas Teopema Juist
qrcia BepIIvH (PUKCHPOBAHHOW CTEIIEHU B CITydailHOM rpade

5. Onucanue MaTepHaJ’leO-TeXHI/I‘leCKOﬁ 633]:1, HEe00X0TUMOM 1JIsl OCylI€CTBJICHUSA 06pa30BaTeJ’le0F0

npouecca 1no JUCHUILInHe (MOIYJII0)

Yuebnas aAyAUTOpHA, OCHAILICHHAsA KOMIIBIOTCPOM U MYHBTHMeﬂHﬁHBIM OGOpy,Z[OBaHI/IeM (HpOGKTOp,

3BYKOBasi CHCTEMA).
6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa

1. Monenu ciy4aiinbix rpados [Tekcr]/A. M. Paiiroponckuii, -M., MITHMO, 2016

2. Mopenu cny4vaiinbix rpados [Tekcr] : [yue6. mocobue asns By30B] / A. M. Paiiropoackuii ; JleTHsist
mkona "CoBpemenHas maremaruka', Jlyona, utons 2008 . — M. : MIITHMO, 2011 .— 136 c.

JomnonHutensHas auTeparypa

1. I'pader. Anroputmsl Ha si3bike C [Tekcr] / B. B. Ilpyt ; M-Bo o6pazoBanus u Hayku PO, Mock.
¢u3.-texH. uH-T (roc. yH-1) - M.M®DTHU,2017

7. IlepeyeHb pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHHKAMOHHOI ceTH "M HTepHeT", HEOOXOAUMBIX

JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)




http://dm.fizteh.ru/

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

Ha 3ansTusx HCIOJIB3YOTCA My.]'H:TPIMC,Z[HﬁHLIe TCXHOJIOTHH, BKIIIOYAsA ACMOHCTpPALUTO HpCBCHTaHI/II\/’I.

B nporiecce caMocTosSTENbHOM PabOThI 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, MATLAB, Maple u np.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

PexoMmeHmyeTcss yCHEIIHO C/aBaTh KOHTPOJIbHBIC pPalOThl, TaK Kak 3TO YMPOIIAET HTOTOBYIO
aTTECTALMIO 110 IIPEIMETY.



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 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-6 Criocoben onpeiessTh U peaan30BhIBaTh

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO

MIPUOPUTETHI COOCTBEHHOU JIEATENHHOCTU U 1 TpoecCCHOHANBHOIO  PAa3BUTHUSA,  ONPENCHsATh U
CHOCOOBI €e COBEPILICHCTBOBAHMS HA OCHOBE peaNn30BLIBATh MPHOPUTETHI COBEpPIIICHCTBOBAHUS
CaMOOILICHKH COOCTBEHHOU JI€SITEILHOCTHU

OIIK-1 Brnaneer cucremoii ¢pynnamentanpabix |OIIK-1.1 3HaeT W CcHOcOOEH  MCIIOJIB30Barh B
HAyYHBIX 3HAHWI B O0NIACTH npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC

(bPISI/IKO-MaTeMaTI/I‘leCKI/IX HayK

HAy4YHbIC 3HAHU B obmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBATh
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3a]ad, NIPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

[IK-1.2 CnocobeH BbyIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

[IK-3.1 Ilonumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TIPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydyenus aucuuiuinabl «Cirydaiiasie rpadsl. Yacts 1» 00yuarommiics JOJIKeH:

3HAThb:

(byHIaMeHTaJIbHBIC TOHATHS, 3aKOHBI, TCOPUHU CIy4alHBIX IpadoB;
COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOLINX Pa3eiOB CIyYaiHbIX Irpados;
MOHATHUS, aKCUOMBI, METOJbl [10KAa3aTelbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszzenax,

BXOJAIIHX B 63,30ByIO 4aCTb LUK,

OCHOBHBIC CBOMCTBa COOTBETCTBYIOIIUX MATEMAaTUUICCKUX 06’beKTOB;
AHAJIMTUYCCKUC U YUCIICHHBIC MOAXOAbl U MCTOABI Ui PCHICHUSA TUIIOBBIX HNPUKIIAJHBIX 3aJ1a4d

cIlydaiHbIX TpadoB.
yMeThb:




MOHSATH MOCTABJICHHYIO 3a/1a4y;
WCTIONIB30BaTh CBOW 3HAHWS Ui pelieHus QyHJaMEHTaIbHBIX M MPUKIIAIHBIX 3a7a4 CIIy4alHBIX
rpa¢os;
OIICHWBATh KOPPEKTHOCTH MTOCTAHOBOK 33]1a4;
CTPOTO JIOKa3bIBaTh WJIH OMPOBEPraTh YTBEPKICHUE;
CaMOCTOSITEIbHO HAaXOAWUTh AITOPUTMBI pEIICHUsS 3ajiad, B TOM YHCIE W HECTaHJAPTHHIX, U
MPOBOJIUTH UX aHAJIH3,
CaMOCTOSITEIIPHO BHJIETh CIIEICTBUS MMOyYEHHBIX PE3YIILTATOB;
TOYHO MPEACTABUTh MATeMaTHUYCCKUE 3HAHUS B OOJACTH CIIOXKHBIX BBIYUCICHUH B YCTHOU H
MUCHLMEHHOM (hopMe.
BJIAJETh:
HABBIKAMU OCBOCHUS OOJBIIOT0 00beMa HHPOPMAITUHN U PELICHHS 33/1a4 (B TOM YHUCIIC, CJIOKHBIX );
HABBIKAMU CaMOCTOSITEIEHOM PabOThl U OCBOCHUS HOBBIX JTUCIIHILIHH;
KYJBTYpOH TOCTAHOBKH, aHAIN3a U PEIICHUS MAaTeMaTHICCKUX M TPUKIAIHBIX 33]1a4, TPEOYIOIIHNX
JUTSL CBOETO PEIICHHUS UCTIOIb30BaHMsI MATEMaTHUECKUX MTOJIX0JI0B U METOJIOB CITYYalHBIX TpadoB;
MPEIMETHBIM SI3BIKOM CJIOMHBIX BBIUMCIICHUI W HABBIKAMU TPAMOTHOTO OTMIMCAHUS PEIICHUS 3aa4 U
MPECTaBICHHS MTOTYYSHHBIX PE3yJbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Tpumeps! 3a1a4 111 JOMALTHETO 33JaHUSI.

1) B ciyuaitnom mponecce=[I" (m),m=0,...,N) 111 Bo3pacTaromero coiictBa Q ompeaenum
$m* {\cal Q}=\min\{m:\widetilde {\Gamma}(m)\vDash {\cal Q}\}$. Jlokaxwure, uro $\widehat{m}$
sBisiercsi moporoBoit  ¢yHkmmer i ${\cal Q}$ Torma m Tompko TOrma, Korma $m"* {\cal
Q}=\Theta {\sf P}(\widehat{m})$, T.e. mns moboi mnonoxureiapHoi Qynkuuun $w(n)\to\infty$
BBITTOJTHEHO

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

$$
2) JlokaxuTte, 4TO B pPaBHOMEPHON MOJIENM CIy4alHBIX MOJAMHOXKECTB JJIi MOHOTOHHOTO CBOMCTBa
${\cal Q}$ cymecTByeT TouHast moporoBast (YHKIHS TOTAA U TOJBKO TOT/A, KOraa

$$

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

$$.
3). Ilycts X — umMcO map HemepeceKaroUINXcsl TPEYroJbHUKOB B ciydaiiHoM rpade G(n,p). Ilycts
np—c>0. Haliaure npenenasHOE pacipeiesieHne CIyYaitHON BeTMYUHBI X ¢ POCTOM .
4). Tlycte G={l,...,n}. Haiinute mnoporoByto BeposTHOCT, B G(n,p) AJs CBOHCTBa COAEPKAThH
apru(MEeTHUECKYIO IPOTPECCUI0 JITUHBI K.
5) Mycts $np\to c$, $c¢>18. Jlokaxkwure, 4TO ¢ BEPOATHOCTHIO, CTpemsineidcs K 1, ruraHTckas
KOMITOHEHTA SIBJISIETCS €ZIMHCTBEHHOM CJIOKHOW KOMITOHEHTO# B ciiy4aiiHoM rpade $G(n,p)S.
6) Jokaxure, uro B momenu $G(\lambda)$ makcumanbHbBII pasMep APEBECHOW KOMIIOHEHTHI MMEET
nopsimok $\Omega {\sf P}(n"{2/3})$, T.e. mia mroboit Sw(n)\to 0$ B ciyuaitHom rpade Haiigercs
JpeBeCcHasi KOMIIOHEHTa pasMepa He MeHbIne $n™{2/3}w(n)$.

Popmyna OLEHKH

CryneHT pemaeT 3aladd W3 JOMAIHero 3ajaHus, Kaxnaas 3afgada gaetr 0,5 Oamna k omeHke. 3adeT
MPOXOANUT B (popMe MUCBMEHHOTO OmNpoca Ha 3HaHUE (OPMYIUPOBOK U OIpPEIesICHUI U3 IpOrpaMMEI
Kypca, B paMKax 3ajJ[aHusi MOXKHO HaOpath 4 Oasa.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Monenu ciyuaiinbix rpados. Knaccndyeckue monenu: OuHoMuanbHas U paBHoMmepHas. ['padossie
ciydaiiHele mporecchl. OOmas Teopus CIly4ailHbIX MOAMHOXECTB, OMHOMHUANIbHAsS M PaBHOMEpPHas
MOJIEIIH.



2. MOHOTOHHBIE CBOMCTBA KOHEUHBIX TOAMHOXeCTB. [Ipumepsbl. JleMMa 0 MOHOTOHHOCTH BEPOATHOCTH
o0JiaiaHrsi MOHOTOHHBIM CBOMCTBOM ISl CIIy4aifHOTO TIOAMHOXECTBA. BhINMyKiible CBOHCTBA, IPUMEPHI.
3. AcumMrToTudeckas SKBHBaJeHTHOCTh Mojenedd [(p) um ['(m): oaMHaKoBOoe acCHMIITOTHYECKOE
MOBEJCHUE BEPOSITHOCTH O0JIalaHUsl CBOMCTBOM JUIsl CIyYalHBIX MOAMHOMKECTB B 3TUX Mojelsix. [Be
JIEMMBI 1 UTOTOBOE CJIEJICTBUE JUII MOHOTOHHBIX CBOMCTB.

4. IloporoBble BEpOSTHOCTH M TIOPOTOBBbIC (YHKIMH OOJaJaHUs MOHOTOHHBIMHM CBOWCTBaMHU
CllydallHBIM TMOAMHOXKECTBOM. Kpwurtepuit Toro, 4ro paHHass (QyHKUUS SIBISETCS [OPOTOBOM
BEPOATHOCTHIO JJII MOHOTOHHOTO cBoiicTBa Q. Teopema 0 CylIecCTBOBaHWHU IOPOTOBOIl BEPOATHOCTH
JUISL IPOM3BOJILHOTO MOHOTOHHOTO CBOMCTBA CIYYalHBIX TIOJAMHOMKECTB.

OnpeneneHne TOYHOMN MOPOTOBOM BEPOSATHOCTH JJ1s1 MOHOTOHHOTO CBOMCTBA, TPUMEPBHI.

5. Mansle noarpadsr B ciayvaitHom rpade G(n, p). @ynknus m(G), cOanaHCUpOBaHHBIE M CTPOTO
cbanancupoBaHHbIe rpadsl, TpUMeEpbI. JIeMMBI 0 cpefHEM KOIMYECTBE M TUCTIEPCUH Yuciia moarpadon
ciydaiiHoro rpada G(n, p), nzomopdubix naHHomy puxcupoBanHomy rpady G. Teopema o moporosoii
BEPOSITHOCTH  TosiBIicHHsI moArpada ciydaiiHoro rpada G(n, p), wu3oMopdHOTO JTaHHOMY
¢ukcupoBannomy rpady G.

6. Merong wmomeHTOB. JlocratouHoe ycCiloBHME TOTo, 4YTO Cly4yailHas BeJIMYMHA OJHO3HAYHO
OIIpeAessieTCs CBOMMH MOMEHTaMH. [IpuMepbl Takux ciydailHbIX BenuduH. IlnotHOoCcT M
OTHOCHTEJIbHAs KOMIIAKTHOCTh CEMEICTBa BEPOSTHOCTHBIX MEpP B METPUUYECKOM INPOCTPAHCTBE.
Teopema [Ipoxoposa, cnencTBue u3 Hee. MHOrOMEPHBIM METOA MOMEHTOB.

7. TlyaccoHoBckasi mpenenbHas Teopema i uucia monarpados ciydaiiHoro rpada G(n, p),
M30MOP(QHBIX NaHHOMY (UKCHPOBAHHOMY CTporo cbamaHcupoBanHoMy Trpady G. MHoromepHoe
0000I1IeHre MyacCOHOBCKOW TMpeneinbHON Teopembl. lleHTpanbHasi mpejenibHas Teopema Jis Yuciia
noarpados ciyudaiiHoro rpada G(n, p), 130MOPPHBIX JaHHOMY (QuKcHpoBaHHOMY rpady G.

8. DBomouus ciyyaitnoro rpada G(n, p). Cioyuait np — 0: MakCUMaJIbHBIA pa3Mep M CTPYKTypa
KOMITIOHEHT cBsA3HOCTH. [IpenenbHble TeopeMbl T YHCiIa KOMIIOHEHT (PMKCHPOBAaHHOTO pa3Mepa.

19. Bpomonus cyvaiiHoro rpada G(n, p). Cioyuait np = ¢ € (0, 1): Teopema 0 MakCHUMaIbHOM
pa3Mepe KOMIOHEHTHI CBSI3HOCTH. CIIOKHBIE M YHUIMKINYECKHE KOMIIOHEHTHI B TakoM rpade —
Ipe/iebHbIE TEOPEMBbl Al 4YHhcia TaKuX KOMIOHEHT. OOIee Yucio BEpUIMH B YHHUIMKIMYECKUX
KOMITOHEHTaX.

10. Opomoumsi ciywaitHoro rtpada G(n, p). Cmyuait np = c¢ > 1. BerBammecs mnporeccsl
l'anerona-Barcona. YpaBHeHUE U1l HAXOKIEHUS BEPOSITHOCTH BBIPOXKJIEHHUS. TeopeMa 0 BEpOSTHOCTH
BBIPOXKACHHUSL BETBALIETOCs mporecca. Teopema o pa3Mepe MaKCHUMajJbHOW CBS3HOHM KOMIIOHEHTBI
ciydaiiHoro rtpada. lleHTpanbHas npedenbHas TeopeMa i pa3Mepa MaKCHMaJbHOH CBSI3HOM
KOMITOHEHTBHI.

11. DOBomronus ciyyaitHoro rpada G(n, p). MakcuManbHbBIM pa3Mep YHULUKIMYECKUX M CIIOXKHBIX
KOMITOHEHT. ACHMITOTMYECKHH TMOpSAOK pa3Mepa MaKCUMaJbHON JpPEBECHONH KOMITOHEHTHI
ciydailHoro rpada. JleMmMa 00 OTCYTCTBHM CIIOXKHBIX KOMIIOHEHT MAJIEHBKOTO — pasMepa.
OrpaHMueHHOCTh MAaKCHUMaJbHOM CIOKHOCTM KOMIIOHEHTHI B ciydaiiHoM rpade. Crencrsue:
KOJIMYECTBO, Pa3Mep U CIOKHOCTD CIOKHBIX KOMIIOHEHT.

12. CBolicTBa nepBoro nopsaka B ciyyailHbIX rpadax.

13. 3aKoHBI HYJIS WIN €IUHULIBL.

Kpurepun oneHuBaHus
- omerka «ommmuHo  (10)»  BbICTaBhsieTCST  CTYAEHTY,  IIOKa3aBLUIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHU
- omeHka  «omimuHO  (9)»  BBICTABISIETCS  CTYACHTY, IOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3aJad, CBOOOIHOE M MpPaBWIbHOE 00OCHOBaHME NPHHATHIX
peleHui
- OleHKa  «oTau4yHO  (8)»  BBICTaBIsETCA  CTYAEHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE NPU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI
- OLIEHKa «xopoiuo (7)» BBICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuaj, TPaMOTHO H MO
CYLIECTBY U3J1araeT ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PELIEHUH 3a/1a49 HEKOTOPHIE HETOUHOCTH;



- 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 MPAaKTUYECKUX 3a1a4

- 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 mnpomenenus auddepeHIIMPOBAHHOTO 3a4yeTa OO0ydaromuecs MOTYT —II0JIb30BaThCS
MPOTPaMMON JUCIUILTAHBI.



