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

YTBEPKAEHO
JAupexTop
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OCHOBBI MaIIMHHOTO 00Yy4EHUS
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 2
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
3 (ocennuit) - AnddepeHunpoBaHHbIi 3a4eT

4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

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

CamocrostensHas padorta: 84 yac.

Bcero gacos: 144, Bcero 3au. exn.: 4

[Iporpammy cocrtaBui: A.B. Manees, nupexTop

[Iporpamma obcyxieHa Ha 3acefJaHuU BBICIICH MIKOJBI TporpamMMmHoil nrxeneprun MOTU - Supexc 05.03.2022



AHHOTANMA

Kypc npennaszHadeH JUid MarucTpoB MaTeMAaTHUKH, HHTEPECYIOIIUXCS COBPEMEHHBIMU METOAAMU IUCKPETHOU
MaTeMaTHKH U BEPOSATHOCTHBIMH NpUIOKEHUAMH B MH(popmaruke. Kypc BkmodaeT B ce0s Bce OCHOBHBIC
OIpEeZICNICHUS U TOJIOKEHUSI TEOPUHU BEPOSITHOCTEN: akcuoMaTHKy KoimMoroposa, pacnpesenieHus, ciry4aiiHbIe
BEJINYMHBI U BEKTOPBI, MATEMAaTHYECKOE OKUIAHUE, BEPOSATHOCTHBIE HEPABEHCTBA, 3aKOHBI OONBIINX YHUCEN U
LEHTPAJIBHYIO MIPENEIBHYIO TEOPEMY.

1. leau u 3apauu

Meap AUCUMNIMHBI
OBJIaJICHUE OCHOBHBIMY COBPEMEHHBIMU METOJAMH TEOPHH BEPOSITHOCTEH.

3agaum AUCUMIIHHBI
* CTYICHTHI OBJIaJCBAIOT 0a30BbIMU 3HAHUSIMH (TOHATHSIMH, KOHLEMLUSIMH, METOAAMH U MOAEIISIMH)
TEOPUU BEPOSTHOCTEM;
* IpUOOpPETeHNE TEOPETUUECKUX 3HAHUH U MPAKTHYECKUX HABBIKOB MO0 TEOPUH BEPOSITHOCTEH;

* KOHCYJIbBTHPOBAHUC M TIIOMOIIb CTYACHTaM B IIPOBCACHHU COOCTBEHHBIX TCOPCTUIYCCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ 1o TCOprun BepOSITHOCTefI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETCHIIUN
OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CnocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
€CTECTBEHHOHAYUHBIC U OOIEHHKECHEPHBIE HaMeuarTb IIyTH €€ PEeLCHUs
3HaHUS1, METOAbl MATEMAaTHYECKOrO aHAJIN3a U
MOZETIMPOBaHUs, TECOPETUIECKOTO H OIIK-1.3 Cnocoben ompeaensTs T'paHUIbl TPUMEHUMOCTH
SKCIIEPUMEHTAJILHOTO HCCIIEOBAHUS B HOJIyYEHHBIX PE3YJIBTATOB
npodeccuoHaIbHON 1S TeIbHOCTH
OIIK-2 CriocobeH moHUMAaTh TPUHITUITBL OIIK-2.1 CmocobeH wucCmoNb30BaTh WHGOPMAIMOHHBIE
paboTbl COBpeMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUM M IPOrpaMMHBIE CPEICTBA, B TOM UHUCIIE
TEXHOJIOTUH M IPOTPAMMHBIX CPEZACTB, B TOM OTEYECTBEHHOTO TIPOU3BOJACTBA, NPHU PEUICHUU 33434
YHCIIe OTE€YECTBEHHOTO POU3BOACTBA, U npodeccuoHaIBHON 1S TeTbHOCTH
HCII0JIb30BaTh UX IIPY PCIICHNUH 331134 OIIK-2.2 Bnazneer HaBblKaMM CO3[aHMsI IIPOIPaMMHOIO
1pO(hECCHOHATLHOM JIEATENBHOCTH obecneuenns 11 OBM u cructem pa3znuyHON apXUTEKTYPhI

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

] ¢pyHnaMeHTaIbHBIE TIOHSTHUS, 3aKOHBI TEOPUH BEPOSITHOCTEIH;
[J coBpeMeHHbIE MPOOIEMbI COOTBETCTBYIOLINX Pa3esOB TEOPUH BEPOSTHOCTEH;
[l mMOHATHSA, aKCHOMBI, METOIbl [OKAa3aTeJIbCTBA M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOZSIINX B OCHOBHYIO 9acTh LIUKJIA;
] OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTEMaTHIECKUX OOBEKTOB;
[] aHanWTHYECKHE W YUCIIEHHBIE MOAXOAbl U METOABI PELIEHUS THUIIOBBIX MPHUKJIAJHBIX 3a7a4 TEOPUU
BEPOSITHOCTEN.
YMETB:
] moHATH 3a1a4y;
[J UCIOJIB30BaTh CBOM 3HAHMS AJIs pelieHus GyHIaMEHTAIbHBIX U MPUKIATHBIX 3a]1a4;
[/ OLIlEeHUTh MPAaBUIBLHOCTH IIOCTAHOBKHY 3a/1a4H;
[l cTporo Joka3bpIBaTh UM ONPOBEPIaTh 3asIBICHNUE;
[] caMOCTOSTEIbHO HAXOAWTh ANTOPUTMBI DPELIEHUs MpoOJeM, B TOM YHCJIE€ HECTAaHAAPTHBIX, H
MIPOBOANTH UX aHAIIN3;
[] caMOCTOSITENIEHO BUAETD MOCIEICTBUS PE3YIIBTATOB;
[/ TOYHO MpEeACTaBIATH MAaTEMAaTHYECKHUE 3HAHUSA 10 TEOPUU BEPOSITHOCTEH B YCTHOH M NMHCBMEHHOMN
dopme.
BIIAJICTh:



[] HaBBIKH YCBOCHUA OOJIBIIIOrO KOJIMUECTBA I/IH(i)OpMaL[I/II/I " PpCIICHUA 3aaa4 (B TOM YHCJIC CJ'IO)KHBIX);

[ HaBBIKA CaMOCTOSITEILHOMN pa60TBI 1 OCBOCHUS HOBBIX JWCIIUILINH,

[ KyJIbTypa IOCTAHOBKH, daHAJIN3a W PCHICHUSA MATCMATUYCCKUX UM IMPUKIAIHBIX 3aja4, Tpe6ylonmx

HCIIOJIb30BaHUA MATEMATUYCCKUX IIOAX0A0B U METOAOB UX PCUICHUA,

[ HpeL[MGTHBIfI A3BIK TCOPHUU BepOﬁTHOCTCﬁ U HaBBIKU T'PpaMOTHOI'O OIMMCAaHUSA PCHICHUA 3adad U

IIPEICTABICHUSI PE3YJIBTATOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
BBenenne B MmammHHOE — OOy4eHHe.
1 Merpuueckue AIITOPUTMBI, OLICHKA 4 4 14
KauecTBa Mozesei
2 JInHEHHEBIC MOJEITH 5 5 14
3 JepeBbs 1 aHCaMOIN MoJienen 6 6 14
4 Pabora c¢ mnpusHakamu. OrpaHuueHUs 4 4 14
MAaIIMHHOTO OOYYeHUs
5 Beenenwne B iybokoe oOyueHue 5 5 14
6 OOyueHue 6e3 yuurens 6 14
Hroro wacos 30 30 84
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

144 gac., 4 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (paszieiam)

Cemecrtp: 3 (Ocennwii)

1. JIuckpeTHbIe BEpPOSATHOCTHBIE IPOCTPAHCTBA.

JluckpeTHbIe BEpOSITHOCTHBIE NTpOcTpaHcTBa. Kiaccuueckoe onpenesieHne BeposTHOCTH. [IpumMepsl.

2. He3aBUCHUMOCTH OT IIPON3BOIBLHOTO HA0Opa CIIy4aiHbIX BETHYHH.

HeszaBucuMOCTh OT TNPOM3BOJBHOTO Habopa CiydallHbIX BenW4YWH. KpuTepuil HE3aBHCHMOCTH,
TeopeMa O HE3aBUCHUMOCTH OOpeNeBCKUX (YHKIMH OT HENEepeCeKaroUIXCs MHOKECTB HE3aBUCHMBIX

cnyqaﬁHHx BCJIIMYHWH.

3. CHy‘IaﬁHBIe 3JICMCHTHI, CHy‘{afIHBIG BCJIMYHHBI 1 BCKTOPHI.

CrnyyaiiHble 3JIEMEHTBI, Clly4allHbl€ BEJIMYMHbI U BEKTOpbI. JlocTaTouHOE yClIOBHE HU3MEPUMOCTH
OTOOpaXXeHHs, CIEACTBUE [UIA CIIy4alHBIX BEJIMYMH W BEKTOpoB. [leiicTBHA cO ciydyallHBIMHU

BCIIMYMHAMU.

Cemecrtp: 4 (Becennuit)

4. Teopema Kapareonopu o mpoAomKeHUH BEPOSTHOCTHON MEPHI (JI0Ka3aTeNbCTBO €IMHCTBEHHOCTH).



Teopema Kapareonopu o mpomoKeHUH BEPOSITHOCTHON Mephl ([10Ka3aTeIbCTBO €JMHCTBEHHOCTH).
Teopema Jlebera o pyHKIMH pacripeneneHus

5. YcIIoBHEIE BEPOATHOCTH.

YcnosHele BeposiTHOcTH. Dopmyia nonHoM BeposaTHocTH. Dopmyna baiieca. ITpumepst

6. Obyuenue 6e3 yunurens

Knacrepuzammsa. Merpudeckuid moaxon, anroput™ k-means. Hepapxudeckas KiacTepu3alius.
Anroputm DBSCAN.

MeTtonsl CHWXKEHUS pa3MEpPHOCTH. MHoromepHoe mkanupoBanue. Isomap. Locally Linear
Embedding. SNE, t-SNE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMOM AJIsl OCYIIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrannapTHas ydeOHas ayTuTOpHs
6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. I'my6okoe obyuenue / S. 'yndennoy, . benmxuo, A. Kypsmis . — Mocksa, JIMK Ilpecc, 2018.—
URL: https://e.lanbook.com/book/107901 (mara obpamienus: 29.01.2021). - [Tonusrii Texet (Pesxum
noctyna : u3 cetd MOTU / YnaneHHbIid 10CTYy)
2. MareMaTn4ecKue OCHOBBI MAITMHHOTO 00YUYCHHS U TIPOTHO3UPOBAHMS, DIICKTPOHHAS BEPCHSI
nedarHoit mybnukaiuu / B. B. Betorua. — Mocksa, MIJTHMO, 2014

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MyJILTI/IMeZ[I/II\/'IHBIe TCXHOJIOI'MU MOKHO MCITIOJIb30BATh HA JICKIHUAX U NPAKTUYCCKUX 3aHATUAX, B TOM
YUCJIC Ha MMPE3CHTAUAX.

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

1. PexomMeHayeTCs YCHENIHO CJaTh KOHTPOJbHBIE pa0OThI, TaK KaK 3TO YIPOIIAET HUTOTOBYIO
aTTECTAaIMIO 110 TIPEIMETY.

2. 11 TMOATOTOBKHM K WTOTOBOW aTTeCTaldd MO MPEAMETY JIyYIlle BCEro MCIOJIb30BaTh JIEKIIMOHHBIE
MaTepHualbl.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT

4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT

Pa3paborunk: A.B. Manees, AupeKTOp



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
€CTECTBCHHOHAYYHBIC H OOICHHKCHEPHBIS
3HAHUS, METO/Il MATEMAaTHYECKOTO aHAIN3a U
MOZICITMPOBAHHUS, TEOPETUIECKOTO U
IKCHEPHUMEHTAILHOTO HCCIICIOBAHUS B
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2 CriocobeH noHuMaTh IPUHIHITBL
paboThl COBpEeMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUI U IPOrPaMMHBIX CPEACTB, B TOM
YHCIIe OTEYECTBEHHOTO IIPOU3BOJICTBA, U
UCTIONIb30BaTh UX TP PEIICHUU 3a1a4
npo(heCCHOHANTBHOM CSTENbHOCTH

OIIK-2.1 CnocobeH wHCHONL30BaTh WHGOPMAIMOHHEIE
TEXHOJIOTMM W TPOrpaMMHBIE CpEICTBAa, B TOM YHUCIE
OTCYECTBEHHOTO MPOU3BOACTBA, NPH PpEIICHUH 3a1ad
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2.2 Bnapmeer HaBbIKAMHM CO3JaHHsI MPOrPaMMHOIO
obecnieuenns st IBM U cucteM pa3nuyHON apXUTEKTYPhI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCHMIUIMHBI «OCHOBBI MAIIMHHOTO 00Y4EHHs» 00yUarOIMiCs TOIDKEH:

3HATb:

[ pyHnameHTaIbHBIE IOHSITHS, 3aKOHBI TEOPUH BEPOSTHOCTEH;
[ coBpeMeHHbIEe POOJIEMBI COOTBETCTBYIOIINX Pa3/eiIOB TEOPHH BEPOATHOCTEMH;
[] MOHATHSA, aKCMOMBI, METOJBl OKAa3aTeIbCTBA M JOKA3aTeIbCTBA OCHOBHBIX TEOPEM B paszienax,

BXOZSIINUX B OCHOBHYIO YacTh LIUKIIA;

[l oCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHUYCCKUX O6’BGKTOB;
[] aHAJIMTUYECKUE U YHUCJIICHHBIC MOAXOAbl U METOIbI peUICHU TUIIOBBIX MNPHUKIAJAHBIX 3aJa4 TCOpHUU

BEpPOATHOCTEM.
yMeThb:
[J MOHATH 3a7a4uy;

[ MCTIONB30BaTh CBOM 3HAHUS VIS pelleHHs (yHAaMEHTAIbHBIX U MPUKJIAJAHBIX 3a/1a4;

[J OLICHUTH NPABMUIIBHOCTH TIOCTAHOBKHU 3aJ1a4H;

[J cTporo 10Ka3blBaTh WM ONPOBEPIaTh 3asiBICHUE;

[J caMOCTOSITENIbHO HAXOOUTh AJTOPUTMBI DPEUICHHS IpOoOJeM, B TOM 4YHUCIIE HECTaHIAPTHBIX, H

IMPOBOAUTDH UX aHAJIU3,

[] caMOCTOSITETEHO BUAETD MOCIEICTBUS PE3YIIBTATOB;
[J TOYHO MpEenCTaBJIATh MAaTEMaTUUECKUE 3HAHUS 10 TEOPUHU BEPOSTHOCTEW B YCTHOW M NUCHbMEHHOM

dhopme.
BJIAJIETh:

[] HaBBIKM YCBOEHHMS OOJIBIIOTO KOJMUECTBAa MH(OPMALIMK 1 peIIeHHs 3a1a4 (B TOM YHCIIE CIIOKHBIX);

[J HaBBIKM CaMOCTOSITEIILHON paOOThl 1 OCBOCHHUSI HOBBIX AMCLUIUINH;

[ KynbTypa MOCTAaHOBKH, aHAJHM3a M PEIICHHUS MaTeMaTH4YeCKUX W MPHUKIAJHBIX 3a1ad, TpeOyIouux
HCITIOJIb30BaHUsI MaTEMATUYECKHX MOAXOA0B U METOJOB HX PELICHUS;

[J mpexMETHBIM SI3bIK TEOPUM BEPOATHOCTEH U HABBIKM I'PaMOTHOIO OIIMCAHMs pelleHMs 3anad u

NpCaACTAaBJICHUA PC3YJILTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

[Ipumeps! noMalHuX 3a0aHUN

1. Touka X BBIOMpaeTCs CIy4alHBIM OOpa3oM M3 NPSMOYTOJBbHHKA CO CTOPOHAMHU JUIMHOW 1 U 2.
Haiinure BepoATHOCTD TOTO, YTO OMIKaKIas K X CTOpOHA UMEET JUINHY 1.

2.2 (x+y<1,x>0, y>0) - mmorHocTh caydaitHoro Bektopa (&, n). Ilycts p&, pn, p& + 1 - WIoTHOCTH
(menpepsiBabie Ha (0,1)) &, 1, & + n coorBeTcTBeHHO. Haitaure pg (1/2) pn (1/2) p& +n (1/2).

3. Ilycts & ~Bern (p) u F - ero ¢pynkuus pacnpenenenus. Kakoe pacnpenenenue umeet F (£)?

4. Ilycte Sn, n € Z + - cuMMeTpuyHOE citydaiiHoe Omykaanue Ha Z. [lycts X - uncno k€ {1, ..., 10}

Takux, uro Sk = 0. Haiigure VarX.

5. Myers (En =€) 2 P — 0. Bepro mu, uto a) En P — £76) 2 n P — 27 B) E3 n P — £37?



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

Hepequb KOHTPOJIBHBIX BOIIPOCOB K 3K3dMCHY:

1. BepostHocTHOE mpocTpaHcTBO. AkcuoMbl Kommoroposa. TeopemMa 0 HENPEPBHIBHOCTH B «HYJEM
BEPOSITHOCTHOM MEPBHI.

2. JluckpeTHbIE BEpOATHOCTHBIE IIpocTpaHcTBa. Kiaccuueckoe omnpenenenue sepostHocTu. [Ipumepst.
3. l'eomeTrpuueckue BeposiTHOCTU. [IpumMepsl.

4. Ycnoable BeposiTHocTH. Dopmyna nonHo# BepositHocTu. [Ipumepst dopmyn baiieca.

5. Teopema 0 MOHOTOHHBIX KJaccax.

6. HezaBucumocTh coObiTHII M cucteM coObituid. [Ipumep bepnmreiina. JleMma o JocTaro4HOM
YCIJIOBHUH HE3aBHCUMOCTH CUTMa-ajireop.

7. Teopema Kapareonopu o npogoKeHUH BEPOSITHOCTHON MepPHI (J10Ka3aTelbCTBO €AMHCTBEHHOCTH).

8. CnyuyaiiHple BeNMYMHBI B JUCKPETHBIX BEPOSTHOCTHBIX IpocTpaHcTBax. HeszaBucumocTts OT
CIIy4ailHbIX BENWYMH. MareMaTHdeckoe OXHAAHHWE CIIy4ailHONW BEJIMYMHBI, €€ OCHOBHBIE CBOICTBA.
Hucniepcusi, KOBApUaHTHOCTb U UX CBOMCTBA.

9. CnyuaiiHble 3JIEMEHTHI, CIy4ailHble BEJIMYMHBI M BEKTOpPHI. JlocTarouHoe ycioBHE HW3MEPHUMOCTH
OTOOpaXKCHHS, CIEACTBUE JUIS CIyYalHBIX BEJIMYWH M BEKTOPOB. JIeHCTBUsS cO cCiy4allHBIMU
BEJIMYUHAMHU.

10. He3aBucuMOCTh OT MPOW3BOJIBHOTO Habopa ciydailHbIX BeqnmunH. Kpurepuii He3aBUCHUMOCTH,
TeopeMa O HE3aBUCHUMOCTH OOpesieBCKUX (DYHKUMH OT HENepeceKaIoUIMXCsi MHOXKECTB HE3aBUCHMBIX
CllydaiiHbIX BEJIMYUH.

11. Maremarudyeckoe OXXHIaHHME CIIy4allHOW BenMuMHBI (MHTerpan Jlebera B BepOSATHOCTHOU Mepe):
OIIpelleJIEHue IIPOCTHIX, HEOTPULATENbHBIX M IPOU3BOJIbHBIX CilydaliHbIX BeauduH. IlpoBepka
ONpPENICTICHUN.

12. OcHOBHBIE CBOICTBa MareMaTWYecKOro OXuAaHus. Teopema 0 MareMaTHYECKOM OXUIAHWUU IS
[IPOU3BEACHUS HE3aBUCUMBIX CIIy4alHBIX BEJIUYUH.

13. ucnepcus, KOBapHMaHTHOCTh W MX cBoicTBa. HepaBenctBo Komm-bynsikoBckoro. Jlucnepcus
CyMMBbl HE3aBUCHMBIX CilydaliHbIX BenuuuH. KoBapualnoHHas Marpulia CiIydallHOIO BEKTOpa, €€
HEOTpULATENbHAS ONPEACICHHOCTb.

14. HepaBenctBo MapkoBa, HepaBeHCTBO YeOblmieBa. 3akoH Oonpinx uducen B ¢opme YUeOsimena.
HepagsencTBo [[eHceHa.

15. Tumbl cXOIMMOCTH CIyd4alHBIX BEJIMYMH, MX B3auMoOcBs3b. Kpurepuit Komm cxomumoctu c
BEpPOATHOCTEHIO 1.

16. HepaBenctBo KomMoroposa. Teopema CXOOZUMOCTH [UIsl MOYTH HAaBEpHSAKA CEPHHM CIIyYalHBIX
BEJIMYMH.

17. YcuiieHHBIH 3aKOH OOJNBIIMX YHCET JUIsI HE3aBHCHUMBIX CITyYalHBIX BEIUYMH C OrpaHUYCHHBIMHU
TUCTIIEPCHAMH.

18. IlpenenpHBINl TIepexox mox 3HaKoM uHTerpana Jlebera. Teopema O MOHOTOHHOW CXOIUMOCTH,
nemma Dary, Teopema Jlebera 0 MaKopupoOBaHHON CXOIUMOCTH.

19. Jlemma Bopens Kanremnmu. YcwiieHHBIH 3aKOH OONBIIMX YHCET JUIsI HE3aBHCHMBIX OIMHAKOBO
pacnpeeNeHHbIX CIIyYalHbIX BEIMYNH C OTPaHUYEHHBIM MAaTEMATUYECKUM OKUaHUEM.

20. ®opmyna nepecueTa MaTEMaTHYECKUX OXHUAaHWW. TeopemMa O 3aMeHE NMEPEMEHHOW B MHTETpale
JleGera.

21. Ipsmoe mpowusBeqeHUE BEPOSTHOCTHBIX mpoctpaHcTB. Teopema @ybunu (b / d). CoBmectHOE
pacmpeneneHne KOHeYHOro Habopa ciay4aiHbIX BelnduH. CBepTKa pacupeaeaeHHH.

22. Cnabast CXOJMMOCTh U CXOJAMMOCTh B OCHOBHOM BEpPOSTHOCTHBIX Mep. Teopema Anekcanzaposa (6 /
r). Teopema 00 IKBUBAJIEHTHOCTH CXOAUMOCTH MO PACIIPEACIICHUIO CITyYailHBIX BEIMYUH U CXOAUMOCTH
(byHKIMI pacTipesieNieHHs BO BCEX TOUKAaX HEIPEPhIBHOCTHU MpeaenbHOl QyHKINH.

23. Ilnan tecroB bepuymin u nonuHOoMuanbHbIN 1aH. [IpeaensHbie TeopeMbl s cxeMbl bepHymiu:
teopema [lyaccona u reopema Myaspa-Jlamaca (b / d).

24. Xapakrepuctnieckue (QYHKIHHM BEPOSTHOCTHBIX Mep. (QYHKIHM paclpeneieHus, CilydaiiHble
BEJIMYUHBI U BeKTOphl. IIpumepsl. OCHOBHBIE CBOMCTBA XapakTEPUCTHUYECKUX (QYHKIHUH CIydailHBIX
BEJIMYMH.

25. TeopeMa €IMHCTBEHHOCTH MJIsi XapaKTEpUCTHUECKUX (YHKIMH BeposTHOCTU. HezaBuCHMMOCTh
KOMITOHEHT CIIyYailHOTO BEKTOpa B TEPMHUHAX XaPAKTEPUCTHUECKUX (DYHKIIHM.



26. Teopema HempepbIBHOCTH AJisi XapakTepuctudeckux Qynkiuil (b / d). LenTpanpHas npenenbHas
TeopeMa Uil He3aBUCUMBIX OJMHAKOBO PACTIPEICIICHHBIX CITy4YaiHbIX BETUYUH.

27. Teopema beppu DcceeHa 0 CKOPOCTH CXOAMMOCTH B IEHTPAIBHOH TpenenbHou Teopeme (b / d).
Onenku KOHCTaHTHI B Teopeme beppu Dcceena.

buner 1

1. JluzaitH TectoB bepHymin u mnonumHOMUANbHBIA nu3aiiH. IlpenenbHble TEOpeMbl IJIsi CXEMBI
Bepnymnu: Teopema I[lyaccona u reopema Myaspa-Jlamaca (b / d)

2. HepaBenctBo MapkoBa, HepaBeHCTBO YeOblmeBa. 3akoH Oonpmmx yucen B ¢opme YeOblmena.
HepagsencTso [[xeHceHa

Kpurepun onennBanus

Onenka «ormuuHO (10)» BBICTABISETCS CTYIEHTY, IPOSIBUBIIEMY BCECTOPOHHEE, CHCTEMAaTHUECKOE M
IyOOKOe 3HaHWE MaTepuasia 00pa30BaTelIbHOM MNPOTrPaMMBbl, CAMOCTOATENIBHO BBIIIOJHHUBILEMY BCE
3a7laHus], MPEAyCMOTPEHHBIE NPOrpaMMOM, TIIyOOKO H3YyYMBIIEMY OCHOBHYIO U JIOTOJHHUTEIBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MPOrpaMMOM. , aKTUBHO padoTaeT B Kjacce M MOHHMAET OCHOBHBIC
Hay4HbIe KOHIICTIIMH 110 U3y4yaeMOW ANCIMIUIMHE, TPOSBIII TBOPYECKUI MOAXO U HAYUHBIH MOIXOA B
MOHMMAaHUM W TPEACTABICHUM Marepuaja o0pa3oBaTelbHOIl NPOrpaMMBbl, OTBET Ha KOTOPBIN
XapaKTepu3yeTcsl UCTIOIb30BaHHEM OOTraThIX U aJeKBATHBIX TEPMUHOB, a TAK)KE MOCIEJOBATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Onenka «oTimuHO (9)» BBICTABISETCS CTYIACHTY, KOTOPBI MPOIEMOHCTPHUPOBAI BCECTOPOHHEE
CHCTEMaTH4YecKoe 3HaHUe Mareprajia oO0pa30BaTeJbHON MPOrpaMMBbl, CAaMOCTOSITEIILHO BBIMOJIHUI BCE
3a7a4u, MPEAyCMOTPEHHBIE NPOrpaMMOM, IIyOOKO YCBOWJI OCHOBHYIO JIUTEparypy M 3HAKOM C
PEKOMEHTyeMOH JONOIHUTENBHON JTUTEPaTypoi. IO MporpaMMe, akTUBHO HpopadoTall Ha 3aHATHSX,
MOKa3aJ CUCTEMHOCTh 3HAHWH O TUCLUIUIMHE, JOCTAaTOYHYIO JUIS JaJbHEHIIEero M3ydeHus, a TaKkkKe
YMEHHE CaMOCTOATENBHO PACHIUPITH €€, OTBET KOTOPOH OTIMYAETCS TOYHOCTHIO HCIHOJIb3YEMBIX
TEpPMHHOB, a U3JI0)KEHHE MaTeprala B HeM MOCIIEe0BaTeIbHOE U JIOTUYHOE;

Ouenka «oTUYHO (8)» BBICTABISETCS CTYACHTY, KOTOPBIA MPOSBHJ IIOJHOE 3HAHWE MaTepHhaja
00pa3oBaTeIbHOM MPOrpaMMBbl, HE JOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOAITEIbHO BBINMOJIHWJ BCE 3aJaHMs, NPEAYCMOTPEHHBIE IPOrpaMMON, H3yYWI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO Y4eOHOH IporpaMMoi. MporpaMma, akTHBHO HpopaOoTaHHas Ha
3aHATHAX, IOKa3aja CHCTEMHOCTh €ro 3HaHWH N0 JIUCHUIUIMHE, JOCTATOYHBIX JUIS JAJIbHEHIIEero
U3Y4EHUs, a TAKXKE CIIOCOOHOCTh CAMOCTOSITEIBHO UX PACIINPATH;

Ouenka «xopomo (7)» BBICTaBISACTCS CTYNEHTY, KOTOPBIM TNPOSBHII JOCTAaTOYHO TIOJIHOC 3HAHUE
Mmarepuaiia 00pa3oBaTeNbHON HpPOrpaMMbl, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITEIIFHO BBITMOJHIII BCE 3aJaHUs, TNPEIYyCMOTPEHHbBIE IPOrPaMMOM, H3Yy4YHJ OCHOBHYIO
PEKOMEH/IOBAaHHYIO JIUTEPaTypy IO MpOrpaMMme, aKTUBHO paboTal Ha 3aHATHUSX, TOKa3al CHCTEMHOCTh
CBOMX 3HAHUH MO JAWCIMIUIMHE, JOCTATOYHBIX IS JajJbHEWIIEro W3y4eHWs, a TakkKe YMEHHE
CaMOCTOSTEJIFHO UX YCHIIMBATh;

Onenka «xopomio (6)» BbICTABISETCS CTYISHTY, KOTOPBIM MPOSBHII JOCTATOYHO MOJTHOE 3HAHUE
Marepualia 00pa3oBaTeIbHON IPOrPaMMBI, HE JOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSITEJIFHO BBIITOJIHWI OCHOBHBIC 3aJladM, HMPELyCMOTPEHHBIC NMPOrpaMMON, M3Y4HJI OCHOBHYIO
JUTEpaTypy. PEKOMEHI0BaH MPOrpaMMOH, MOKa3al CUCTEMAaTHYHOCTh CBOMX 3HAHU IO JHCIUILIMHE,
JOCTATOYHYIO JJIS TAJIbHEHUIIIETO U3yUeHHUS;

Ouenka «xopomo (5)» maercs CTyACHTY, NPOJEMOHCTPHUPOBABIIEMY 3HAHUE Marepuayia OCHOBHOU
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JaibHelmiero oOydeHHs W Oymyiiel
paboThl 1o mpodeccun, KOTOPBIH, HE MPOSBISAA JOCTATOYHONW aKTHBHOCTH Ha YpOKaX, TEM HE MEHee
CaMOCTOSITEJIGHO BBIMOJHSJI OBJAJeNl OCHOBHBIMM 3aJadaMu, IPEeTyCMOTPEHHBIMU IIPOTPAMMOH,
OCBOHMJI OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOIYCTWJI OIHMOKM B UX
BBIITOJTHEHUM M OTBETE BO BpeMs TECTHPOBAHMS, HO UMEET HEOOXOIMMBIEC 3HAHUS IS WCIPAaBICHUS
3THUX OMHMOOK CaMOCTOSTEIBHO;

OmueHka «yZOBIETBOPUTENHHO (4)» HAaeTCsl CTyAEHTY, OOHApyXHMBIIEMYy 3HaHHWE Marepuajia OCHOBHOM
o0pa3oBareIbHOM MporpaMmbl B oO0beMe, HEOOXOAMMOM sl AajibHeiero oOydeHUs W Oymymiel
paboTsl 1o mpodeccun, KOTOpBIi, HE MPOSIBIASA AOCTATOYHONH aKTMBHOCTH Ha YpOKaX, TEM HE MEHee
CaMOCTOSITENBHO BBIMOJHSJ BBINIOJIHWI OCHOBHBIE 33Ja4yH, NMPENYyCMOTPEHHBIE IMPOrPaMMOM, WU3y4dni
OCHOBHYIO JINTEPATypy, HO JAOIYCTUJI OMIMOKN B MX BBIIIOJIHEHUH U B CBOEM OTBETE BO BpeMs TECTa, HO
HUMeeT HeoOXOAUMBIE 3HAHUS JUIsl ICIIPABJICHUS ATHX OMIMOOK MO/ PyKOBOACTBOM IPEIIOJaBaTes;



OreHKka «yHIOBIETBOPUTEIHHO (3)» BBICTABISETCS 00ydYaromIeMycs, TIPOSBUBILEMY 3HAHHE Marepuaa
OCHOBHOI 00pa3oBarejbHON MporpaMMbl B O00beMe, HEOOXOAUMOM Jisi JajbHEWUIIero oOy4eHUs |
Oynmymeir paboTel Mo mpodeccuu, He MPOSBHBIICTO AKTHBHOCTH Ha 3aHSATHAX, CaMOCTOSTEIBHO
BBINTOJIHUBIIETO OCHOBHBIE 3aJa4M, MPeIyCMOTPEHHbIE MpOrpaMMa, HO JOIYCKAloInas OMMOKH B MX
BBIIIOJTHEHUM M B OTBETE INPH TECTHPOBAHHU, HO OO0Namaromas HEOOXOAWMBIMH 3HAHUSMH JUIS
yCTpaHEHHs MO/l PyKOBOJICTBOM ITIPENoAaBares Haubosee CyneCTBeHHbBIX OMINO0K;

O1reHKa «HEYTOBICTBOPUTEIBHO (2)» HaeTcsl CTYICHTY, KOTOPBIHA TOKa3asl MpoOebl B 3HAHUSIX WU
HEJIOCTATOK 3HAHWW TI0 3HAYUTEIHHON YacTH MaTephalla OCHOBHOH 00pa3oBaTebHON MpOorpaMMbl, He
BBITTOJTHHJI CAMOCTOSITEIbHO OCHOBHBIE 3aJ[a4, TpeOyeMble MPOrpaMMOu, JOIMYCTII IIPHHIUITHATBHBIC
OIIMOKN B BBHINOJHEHUE MPEIYCMOTPEHHBIX MPOrpaMMOM 3ajad, KOTOPBIH HE MOXKET NPOAODKUTH
yueOy wWiM HayaTh NPOPECCHOHAIBHYIO JEATEIBHOCTh 0€3 ONMOJHUTENBHON IOArOTOBKHA IO
paccMaTpruBaeMoi JUCIUITIINHE;

OtreHKa «HEYIOBIETBOPUTENHHO (1)» CTaBHTCS CTYyAGHTY IPU OTCYTCTBHM OTBETa (OTKa3 OT OTBETA),
a0 KOTAa MHpE/ACTAaBICHHBIH OTBET COBCEM HE COOTBETCTBYET CYTH BOINPOCOB, COAEPKAIIUXCS B
3aJlaHuM.

5. MeTonuueckune MaTepuajbl, Onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpemsi 3x3aMeHa CTYIEHTY pa3pellaeTcs UCI0Ib30BaTh IPOrpaMMy JUCLUILUIMHEIL.



