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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mporpamma aucuMmiuHbel (MoAynsl) «MHOromepHas TEOpHUs BEPOSITHOCTEN u
CTaTHCTHUKA» COCTaBIIEHA B COOTBETCTBUU C (heJiepaIbHBIM rOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/JIapTOM BBICIIETO OOpa3oBanms — OakanmaBpuar mo HampasieHuto 02.03.01 «Maremaruka u
KOMIIBIOTEPHBIE HAYKU», Mpoduib «IIpukinagHoil HCKYCCTBEHHBIM MHTEIIEKTY», YTBEPKACHHbBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

Jucnurumaa (Moyiib) «MHOrOMEpHas TEOPHS BEPOSITHOCTEH U CTAaTHCTUKA» (OPMHUPYET Y
CTYJIEHTOB (yHIaMEHTAIbHYI0 MAaTEMaTUKO-CTaTHUCTUYECKYI0 0a3y /i aHajlu3a CIOXKHBIX,
MHOTrOIapaMEeTPUUYECKUX JTaHHBIX, IIUPOKO PACIIPOCTPAaHEHHBIX B HAYKE, IKOHOMHUKE, MALIMHHOM
oOyuennn u wuHxeHepun. OHa oOecreuyrMBaeT MOHHMMAaHUE CTPYKTYpbl W 3aBUCUMOCTEH B
MHOTOMEPHBIX JaHHBIX, & TAK)KE HHCTPYMEHTHI JUIA UX 00paOOTKU, MHTEPIPETAIUU U IPHUHATHUS
pelIeHU.

MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIIBIOTEPHBIE HAYKH», MPOQPHITH
«IIpuknagHONM MCKYCCTBEHHBIM MHTEJUIEKT» M BXOIUT B BapHaTUBHYK 4acTb bioka 1,
dopMHpyeMyr0 ydacTHHKaMH 00pa30BaTEeIbHBIX OTHOIICHUH, KaK TUCIMIUTMHA 10 BBIOOPY.

JucuuminHa (MOJynb) 1OCTyNHA Ui u3ydeHus Ha 3 uiu 4 xypce B 6, 7, 8 cemecTpax Ha
BBIOOD I0OCIJIE€ YCHEIIHOIO OCBOEHUS AUCHMIUIMH (Mozayiel): «MaTtemaruueckuil aHanu3. Yactob
1», «Maremarnuecknii aHanu3. Yacte 2» u «Jluneilinas anreOpa u reomerpus. Yacte 1»,
«Jluneitnas anredbpa u reomerpus. Yacts 2» nmnm «Martematuueckuil ananus. [IpoaBHHYTBIN
ypoBesb. HacTe 1», «Matematudeckuid ananus. [IpoaBunytsiii ypoBenb. HacTts 2» u «JIuHeitHas
anreOpa u reomerpusi. [IpoasunyThlii ypoBeHb. Yacts 1», «JIuneitHas anrebpa u reoMeTpus.
[IponBuHyTHIN ypoBeHb. YacTb 2».

Heab u3yyeHus: JMCHUIIMHBI (MOAYJIs1): (POPMUPOBAHHE Y CTYIEHTOB TEOPETHUYECKUX
3HAHUW M TMPAKTUYECKUX HABBIKOB JJI aHaliM3a MHOTOMEPHBIX JAHHBIX C HCIIOJIb30BAHUEM
BEPOATHOCTHBIX M CTATUCTUYECKUX METO/I0B, 8 TAK)KE ITOATOTOBKA K PEILICHUIO IPUKJIAJHBIX 3a1a4
B YCJIOBHUSIX MHOTOMEPHOM HEONPEIEIEHHOCTH.

3anaum n3y4eHus AUCHUILIMHBI (MOYJIs1):

— OCBOMTh MaTe€MaTHYECKHH ammapaT MHOTOMEpPHOIO aHalu3a (MaTpuuHas anrelpa,
CIIy4aiHbIE BEKTOPBI, MHOTOMEPHBIE PACIIPEAEIICHHUS).

— W3YyYUTh OCHOBHBIE METOJbl ONMCAHUA, BU3yAIU3aLUU U TNpeoOpa3oBaHUL
MHOTOMEPHBIX JaHHbIX.

— OBJAJETh METOJaMH CTaTUCTUYECKOTO BbIBOJIa B MHOTOMEPHBIX MOJENAX (OLIEHUBAHUE,
IIPOBEPKA TUIIOTES).

— Hay4YMTbCS IPUMEHSITh COBPEMEHHBIE METO/Ibl aHaJIN3a MHOTOMEpHBIX JaHHbIX (PCA,
KJacTepusanus, GaKTOpHbIM, KAHOHWYECKUN U pErpeCCUOHHBIN aHAU3).

— BBIpabOTaTh CHOCOOHOCTH KPUTHUYECKH HHTEPIPETHPOBATH PE3yJbTaThl aHAIU3a U
BBIOMPATH aJIeKBaTHBIE METO/IbI B 3aBUCUMOCTH OT 3aJ1a4l U CTPYKTYPhI JaHHBIX.

B pe3ysibTaTe 0cBOeHUSs] AUCHUILINHBI (MOAYJIs1) 00YYAIOUIUICS J0JIKEH:

3HaAMmMb:

— OCHOBHBIE THUIIbI M CIIOCOOBI MPECTABIECHNS MHOITOMEPHBIX JIaHHBIX, 0a30BbIE METO/IbI
UX BU3YaJU3allMH U MAaTPUUHYIO anreOpy, HEOOXOUMYIO JIUIsl aHAIN3a,

— TOHATHUS CIIY4allHOTO BEKTOpPa U MaTpHUIbl, COBMECTHBIE, MAPTUHAJIbHBIE U YCIOBHBIE
pacrpeziefieHus, He3aBUCUMOCTh KOMITIOHEHT U XapaKTepUCTUYECKHE PYHKIINH;

— MaTeMaTU4ecKoe OXHJaHWe, KOBApHALIMOHHYI0O MATpUIly, KOPPEJSAIUI0 U BIUSHHE
JMHENWHBIX TPeoOpa3oBaHUNl HA MOMEHTHBIE XapaKTEPUCTUKHY;
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— OCHOBHBIE MHOI'OMEpHBIE pacupeleneHus (B IEpBYIO O4YEpeNb MHOTOMEPHOE
HOpPMaJIbHOE M CBSI3aHHBIE C HHUM DAacIpelesIeHUs1), MHOTOMEpHbIE Ipe/ielbHbIe TEOpEMBbl U
IPUHIUIBI MHOTOMEPHOI'O CTATUCTUYECKOI'O BBIBOJA;

— OCHOBHBIE METOJbl aHAJIM3a MHOTOMEPHBIX JAHHBIX: MHOTOMEpHas perpeccus Hu
MANOVA, mnpoBepka MHOroMmepHeix rumote3, PCA, xkmactepuzanus, (akTopHbi
KaHOHWYECKMH KOPpEJSILIMOHHBIA  aHanu3, 0a30Bble HEIMHEHWHbIE METOJbl CHIDKEHUS
pa3MepHOCTH;

ymembp:

— IPEJCTaBIATh U BU3YyaJU3UPOBATh MHOTOMEPHBIE JaHHbIE, BBIYMCIATH BHIOOPOUYHBIE
MOMEHTBI, KOBAPHALIMOHHBIE U KOPPEISIIMOHHBIE MATPUIBI U HHTEPIIPETUPOBATD UX;

— CTPOMTb M aHAJIU3UPOBATh JIMHEHHBIE U MHOTOMEPHBIE PErPECCUOHHBIE MOJEIH,
IPUMEHSATh YCIOBHBIE paclpeleeHusl, MHOKECTBEHHYIO U YACTHYIO KOPPEJIALIHUIO;

— peaJn30BBIBATh TOUCUHOE OLIEHUBAHKE U IIPOBEPKY TMIIOTE3 B MHOTOMEPHBIX MOJEIISX,
B TOM YHCJIE C UCIIOJIB30BaHUEM KPUTEPHUEB HOPMAJIbHOCTU U KPUTEPUEB JUIsI BEKTOPA CPETHUX U
KOBapUallMOHHON MaTpHIIbI,

— npumMenaTs PCA, MeTozbl KiTacTepu3aluy U JUCKPUMHUHAHTHOTO aHaJIu3a, (PaKTOPHBIN
U KAHOHUYECKHH KOpPpENLMOHHBIA aHadu3 JUisl CHMXKEHUS pa3MEpPHOCTH, CETMEHTaluu |
U3YUYEHHSI CKPBITBIX CTPYKTYP;

— HCHOJB30BaTh CPEJICTBA MporpaMMupoBanus (Hanpumep, Python) nis noaHoro nukia
aHajlM3a MHOTOMEPHBIX JaHHBIX: OT MOJEIUPOBAHMUSA U OLIEHUBAHMS 10 MPOBEPKH TUIIOTE3 U
BU3YalIM3ali PE3y/IbTaTOB,;

enaoemy:

— HaBbIKAMHM OCMBICJIEHHOTO JKCIUIOPATOPHOIO aHajiM3a MHOTOMEpHBIX JaHHBIX H
BbIOOpPA aJIEKBATHBIX CTATUCTUYECKUX METOJ/IOB O] 3ajiauy;

— HaBBIKAMH  TIOCTPOCHUSI W  KPUTHYECKOM  HMHTEPIPETAMd  MHOTOMEPHBIX
CTaTUCTHUYECKUX MOJIeJIEH U Pe3yIbTaTOB IIPOBEPKH TUIOTES;

— HaBbIKAMM TPUMEHEHUS METOJOB CHIKEHHMsS pPa3MEpPHOCTH, KJaCTepU3aluH,
(aKkTOPHOTO M KAHOHMYECKOIO aHajiu3a s MONAEPKKHU pELIeHUH B 3aJadax MAalluHHOTO
o0yuyeHHsl U pa3paboTKH;

— HaBbIKAMM OIIEHKM M MHTEPIPETALUU KauecTBa MOjeJed MaIlMHHOro oOydyeHHs Ha
OCHOBE CTaTUCTUYECKUX METPHK, IOBEPUTEIbHBIX MHTEPBAJIOB U KPOCC-BaIMIALIUH.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyeMble B pe3ylbTaTe OCBOCHHUS IUCIHHILIMHBI (MOIYJS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Kox u conep:xxanue
KOMIEeTeHIH U

HNHauKaTop KOMIeTeHIUH U NepedyeHb IVIAHUPYeMbIX
pe3yJIbTATOB 00y4eHHs 110 JMCUMIIMHE (MOAYJII0)

VYK-1. Criocoben
OCYIIIECTBIISIT TIOKCK,
KPUTHYECKHI aHAJIN3 U CHHTE3
HHPOPMAITUH, TIPUMEHSTE
CUCTEMHBIN MOAXO0M IS
pelleHNs TIOCTABIEHHBIX 33124

VYK-1.1. 3HaeT meTo bl TOMCKA U aHANKM3a UHpOpMaIMK B 00IacTu
pa3pabOTKH, OCHOBHbIE NPUHIUIIBI KPUTUIECKONW OLIEHKH
MCTOYHUKOB HH(OPMALIUH U UX PEIIEBAHTHOCTH.

VK-1.2. YMeeT KpUTHUECKH OLICHUBATh HCTOYHUKH HH(OPMALUU H
CHHTE3UPOBATh AAHHBIC U3 PA3JIUYHBIX HCTOYHUKOB VISl PEIICHUS
3a1a4, IPUMEHATh CUCTEMHBIH [TOJIX0 K aHAJIU3Y U PELICHUIO
KOMIIJIEKCHBIX IPOOJIEM.

YK-1.3. IMeeT nmpakTU4ecKuii OMbIT pabOThI C COBPEMEHHBIMHU
WHCTPYMEHTaMU M TEXHOJOTUAMU AJIs1 00paboTKH WH(GOPMAITIH,
(bopMyNIHMpOBaHHUU U CTPYKTYPUPOBAHUY 3a/1a4 HA OCHOBE
MOJTy4YeHHOH MH(OpMAaIHH.

YK-2. Criocoben onpenensts
KpYT 3a[a4 B paMKax
[IOCTaBJICHHOW LIEIH U
BI)I6I/IpaTI) OIITUMAJIBHBIC
CHOCOOBI MX PEIICHUS, HCXOAS
13 AEUCTBYIOIIMX MIPABOBBIX
HOPM, UMEIOIIUXCS PECYPCOB U
OTrpaHUYCHUI

VK-2.1. 3HaeT nelcTBYIOLIME IPABOBBIE HOPMBI, PETYJIUPYIOLLINE
JeSITeIbHOCT B 00JIaCTH peIeHHs 3a7a4, OCHOBHbBIE METOABI U
HOJXO0/Ibl K ONPEENICHHUIO Kpyra 3aad.

VK-2.2. YMeet onpenesaTs KpyT 3a7a4 B paMKax MOCTaBICHHOM
[EJTH, BEIOUPATh ONTUMANILHBIE CITOCOOBI PEIICHUS 32144, YIUTHIBAS
HUMEIOIIUECS PECYPChl H OTPaHHYCHHS.

VK-2.3. IMeeT npakTUYECKUA ONBIT MPUMEHEHUS 3HAHUH O
MPaBOBBIX HOPMAaX U PECypcax B PEATbHBIX CUTYAIHsIX, Pa3paboTKu
U peanu3alyy PELIeHUH B COOTBETCTBUH C YCTAaHOBICHHBIMU
OTpaHHYEHUSIMHU.

OIIK-1. Criocoben
KOHCYJBTHPOBATh U
HCIIOJIE30BaTh
(yHIaMeHTalIbHbIC 3HAHUS B
00JIaCTH MaTeMaTHYECKOTO
aHaIM3a, KOMIUIEKCHOTO U
(YHKIIMOHAIBHOTO aHaN3a
anreOpbl, aHATUTUIECKOM
TeOMETpPHH,
muddhepeHnnanbHON
F€OMETPHUHU U TOIOJIOTHH,
UG hepeHIInaTbHBIX
YpaBHEHUH, TUCKPETHON
MaTeMaTHKHU U
MaTeMaTU4YeCKON JIOTUKH,
TEOPUHU BEPOSTHOCTEH,
MaTEeMaTHYECKOW CTATUCTUKU
U CIy4YalHbIX IPOLECCOB,
YHCIICHHBIX METOJIOB,
TEOPETUIECKON MEXaHHKH B
npodeccuoHaIbHON
JESITEIbHOCTH

OIIK-1.1. 3HaeT OCHOBHBIE TIOHATHS, METO/IBI M PE3YIBTATHI
MaTeMaTHYECKOTr0 aHaJIN3a, KOMIUIEKCHOTO U ()YHKLIIMOHAIBHOTO
aHanm3a, anreOpel, aHATUTHYECKON 1 AuddepeHanTpHON
T€OMETPHH, TOTIOJIOTHH, TU(PepeHIIHATEHBIX YPaBHEHUH,
JIUCKPETHON MaTeMaTUKX U MAaTEMAaTUYECKON JIOTUKH, TEOPUU
BEPOSITHOCTEH, MAaTEMAaTHYECKON CTATUCTUKH U CIIyJalHBIX
MPOIIECCOB, YUCICHHBIX METOJIOB U TEOPETHIECKON MEXaHHKH.

OIIK-1.2. Ymeer npuMeHsTh HyHIaMEHTaIbHBIE MaTEMaTHYECKHE
3HaHUS ¥ METOJIBI JJIS1 aHANIN3a U peleHNs podeccHoHaIbHbIX
3ajau.

OIIK-1.3. meeT npakTU4eCKH OMBIT BEIOOPA, pa3pabOTKU U
pean3anyuy MaTeMaTH4eCKUX MOJeNiell 1 METO/IOB MPH PEIICHUH
3a1a4 npodeccHoHaTbHON AesITeIbHOCTH.

OIIK-6. Criocoben
pa3pabaTbiBaTh ATOPUTMBI U
KOMIIBIOTEPHBIE IIPOrPAMMBI,
MPUTOHBIC IS

OIIK-6.1. 3HaeT NpUHLIMIBI AITOPUTMH3ALMH, OCHOBHBIE CTPYKTYPBI
JaHHBIX, IAPaAUTMbl IPOrPAMMHUPOBAHMS, METO/IBI Pa3padOTKH,
TECTUPOBAHHS U OTIAIKH KOMIIBIOTEPHBIX MPOTPaMM.

OIIK-6.2. YMmeeT pa3zpabaTsiBaTh, JOKyMEHTUPOBATh, TECTHPOBATH U
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MPAKTUYCCKOTO MPUMCHCHU A

OTJQKUBATH AITOPUTMBI ¥ KOMITBIOTEPHBIC TIPOTPAMMBI, TPUTOIHBIC
JUTS IPAKTHYECKOTO IPUMEHEHHUSI, C HCTIOIh30BAaHUEM COBPEMEHHBIX
SI3BIKOB U Cpejl pa3pabOTKH.

OIIK-6.3. meeT npakTHUECKHUl OMBIT pa3paboTKu U
CONPOBO’KACHHS KOMIBIOTEPHBIX IIPOrPAMM U TIPOT PAMMHBIX
KOMIUIEKCOB JUIS PEIICHHUS MPUKIIAIHBIX 33/a4.

DJIEKTPOHHBIN JOKYMEHT




3. Temaruueckuii njiax

Nemr/ TpyaoeMKoCTh, aKaJieMHYECKUE YACHI
I HaumeHoBanue Ounas ghopma
pa3aesa TUCUUILIUHBI AynutopHasi padoTa T}( M
(Tekymuii KOHTPOJIb
(MonyJis) Jlekuun | Ilpaktuyec | Kontpo | Camocrositen yemeBaemocTH)
KHe JIb bHas padorTa
3aHATHSA
1 CrnyyaifHble BEKTOPHI U 5 5 20 Homaiunee 3ananue
pacnpezneneHus
2 IIpenenbHble TEOPEMBI U 5 5 2 20 Jomaiiinee 3aanue
OIICHUBaHUE KonTposnbHas
pabora
3 IIpoBepka runotes u 5 7 20 Jomaiiinee 3aanue
perpeccus Komnoxsuym
4 CHMIXEHHE Pa3MEpPHOCTH 5 5 20 JlomarHee
" Kj1aCTepu3anud 3aJIlaHue
5 Knaccudukanus, 5 5 20 Jomarmaee
(hakTOpHBIIA U 3aaHue
KaHOHUYCCKUY aHaIn3
6 MHoOroMepHBIii 5 5 2 20 Homaminee 3ananue
CTaTUCTUYECKUI aHAIINA3 KountponbHas
Y METOJIbl CHIDKEHUS paborta
pa3MepHOCTH
3auem ¢ oueHKou 4 Hrorosas padbota
Hmozo: 30 32 8 120
Ob6vem oucuunaunovt (Mooyn) 190
(¢ ax. u.)
Oobvem oucyunaunot (M00yn) 5
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m | HammeHoBanue pasjiena Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)
1 CrnyuyaifHble BEKTOPHI U Onpenenenne. COBMeCTHBIE, MAPTHHAIBHBIE, YCIIOBHBIE PAaCIIPEIEIICHUS
pacnpezneneHus UrcnoBple XapaKTepUCTHKH: MaTOKUIaHNE, KOBApUAIIMOHHAS MaTPHIIa
MHoromepHO€ HOpMaJILHOE paclpeieleHne
Pacnpenenenus Yumapra, XoTeJUTMHTa
2 IIpenenbHbIe TEOPEMBI U Mmuoromepnas IIIT. Jlenbra-mMeTo.
OlICHUBaHHE Meton MmoMeHTOoB. MMII 111 MHOTOMEPHOW HOPMaJIbHON MOAEIH
3 [Ipoepka rumnores u Kpurepuit Xorennunra. [IpoBepka runotes o BEKTOpe CpeaHUX
perpeccus Moens MHOTOMEPHOM JIMHEMHOW perpeccuu
MHoroMepHBIi mucniepcroHHbIi aHam3 (MANOVA).
4 CHwxeHHe pa3MepHOCTH 1 | MeToJ riiaBHbIX KoMIIOHEeHT (PCA)
KJIaCTepU3alus K-cpennux. Mepapxuueckas KiaacTepu3arysl
5 Knaccudukarus, JluHeWHbI qUCKpUMUHAHTHBIN aHann3 Oumepa (LDA)
(hakTOpHBIA 1 Mopnens paxToproro ananmza. Orimmaue ot PCA
KaHOHMYECKHUH aHaIu3 Kanonnueckuil KOppeasiuOHHbIN aHAIN3
6 MHoromMepHslii Bri6op MeTona B 3aBUCUMOCTH OT 3a1a4i. [[prMeHeHre MHOTOMEPHBIX

CTAaTUCTUYECKHUN aHAIN3 U
METOAbI CHUXKCHU S
pa3MEepHOCTHU

MCTOJOB B aHAJIM3C JaHHBIX.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:
1. ITonoB, A.M. Teopuss BeposTHOCTeH : y4ueOHUK i By3oB/ A. M. Ilonos,
B. H. CotaukoB. — 3-¢ u3n., mepepad. u gomn. — Mocksa : MU3marensctBo FOpaiit, 2026. —

179 ¢. — (Bricmiee obOpazoBanue). — ISBN 978-5-534-18266-8. — Tekct : aieKTpOHHBIN //
O6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/583928

2. CunnsieB, H. M. Teopus miaHUpOBaHUS OSKCIIEPUMEHTA W aHAINU3 CTATUCTHYECKUX
JAHHBIX : y4eOHUK U mpakTukyMm st By3oB / H. U. CunnsieB. — 2-e u3z., nepepal. U 01, —
Mocksa : M3garensctBo Opaiit, 2026. — 495 c. — (Bsicmee obpazoBanue). — ISBN 978-5-
534-05070-7. — Tekct : anexTpoHHsIi / O6pa3oBarensHas iardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/582529

Jlononnumensnaa numepamypa:

1. Duarckas, H. FO. Maremaruyeckasi CTaTHCTUKA U CITy4aiHBIC IIPOLIECCHI © YUYCOHUK ISt
By30B/ H. IO. Dnarckas. — Mocksa : M3znarensctBo IOpaiit, 2026. — 191 c. — (Bricuiee
oOpazoBanue). — ISBN 978-5-9916-9808-5. — Tekct : snexktpoHHbit // OOpa3oBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583925

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJIOB JUCHUIUIMHAPDHOW W MEXKIUCIUIUIMHAPHOW TMOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
HCCJIEIOBATENIBCKOM paboT 00yyaronuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) THMA, TPYMIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAIlNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEeHHS, CIyXallMMU AJIsl MPEACTaBlIeHUs y4eOHOMI
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaeTCs B YUCOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

— MEXaHWYECKUMU KaIbKyJIATOpaMH,

—  CHENHUaIU3UPOBaHHBIM 000pyI0BaHUEM, BKIIIOYAs IEMOHCTPAIIMOHHOE 000PY/10BaHHE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIOMINXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUTSL WCTIONB30BaHMSI MHBAIUIAMH M JIMIAMH C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOKHOCTHIO MOJKIIOYEHMS K ceTu «MHTepHeT» u
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HMH(POPMALMOHHO-00pPA30BATENIbHYIO  CPEIy
YHuBepcurera.
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OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHON ceTH «HTepHeT», 3NIeKTpOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue nopraja CcbLaka
(u3manus, Kypca, J0KyMeHTAa)
1. | Hayunas snekrponnas oubnmoreka elibrary.ru | https://elibrary.ru/defaultx.asp
OoubnmoTeka
2. | Basa nausbix md I T-cnenuanucTos https://habr.com
3. | ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OpuimanbHbii caiit MUHMCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BEICIIIETO 0Opa3oBanus Poccuiickoit demeparumn
5. | ®enepanbubiii mopran «Poccuiickoe obpasosanue” | https://www.edu.ru/
6. | Uadopmarmonnas cucrema "Equnoe okno moctyma | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam"
7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMALUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WH(DOPMALIMOHHBIX TEXHOJOTHM, HCIOIB3YEMbIX TIPU  OCYIIECTBICHHUH
00pa3oBaTeNbHOIO MPOIEcca MO AUCIUIUIMHE (MOIYJIE), B TOM YHUCIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOT0  OOecleyeHus, COBpPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
WH(OPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:
HanmenoBanue 11O IIpousBoacTe JInnen3nonHoe / cBOOOIHO
0 pacnpocTpaHsieMoe
OnepannoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, 3apyOexxHoe JMLIEH3NOHHOE
Server)
bpay3sepsbI:
SAnnexc.bpaysep OTEUYECTBEHHOE | CBOOOJIHO PaCIPOCTPAHIEMOE
Google Chrome 3apyOeKHOE cBOOOJTHO PACIPOCTPAHIEMOE
OducHbIe IPUIIOKEHHS
Microsoft Imagine (Visio, OneNote) 3apyOeKHOE JIMIICH3UOHHOE
TeXstudio 3apyOeKHOE CcBOOOJTHO PACIIPOCTPAHIIEMOE
Adobe Acrobat Reader 3apy0OexxHOe CBOOOJIHO PacIpOCTpaHIeMOe

IIporpamMmmHoe o0ecniedyeHne Jisl JIAHMPOBAHNUSA M Y4eTa BPEeMEeHH:

Toggle app \ 3apyOekHOe \ CBOOOJTHO PACTIPOCTPAHIIEMOE
CucreMbl ynpasJjieHHsI IPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | IMIeH3HOHHOE
CucreMbl ynpaJjieHusi 6a3aMu JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGexxHoe | ImMueH3HOHHOE
Cucrembl pe3epBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | nuuensuonHoe
CrnpaBo4HO-NIPABOBbIE CHCTEMBI:

Koncyaprantliiroc: cripaBodHo- OTEUYECTBEHHOC | JIMIICH3MOHHOE
paBoOBasi CHCTEMA

CpeacrBa aHTHBHPYCHO¥ 3aIIIMTHI:

Kaspersky Endpoint Security ans OTEUECTBEHHOE | JINIIEH3UOHHOE
ousneca Cranmaptasiii Russian Edition
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Cpensl pa3padoTKu:

Visual Studio Code 3apyOeKHOe cBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexHOe CBOOOIHO pPacIpOCTpPaHIEMOe
Anaconda 3apyOeKHOe CBOOOJTHO PACIIPOCTPAHIEMOE
Robotic Operating System 3apyOeIKHOE cBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOe cBOOO/IHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe cBOOOIHO PACIIPOCTPAHIEMOE
IMakeThl NPOrPaAaMMHBIX CPEICTB U OMOJIHOTEK:

AutoPsy 3apyOeKHOe CBOOOJTHO PACIIPOCTPAHIEMOE
Interactive Disassembler (IDA) 3apyOeIKHOE cBOOOJTHO PACIIPOCTPAHIEMOE
Cucrembl ynpasJienusi oudauorpaduyeckoii uHpopmanueii:

Zotero | sapyGexnoe | cBOGOIHO pactpocTpaHseMoe
CepBucCHI U CITYKOBI:

Bind 3apyOeKHOe CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOe CBOOOJIHO PACTIPOCTPAHIIEMOE

7. MeToanuyecKkue U OIleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mpouecce u3ydeHus TUCHUILUIUHBI (MOIyisl) «MHOroMepHasi TEOpUs BEPOSITHOCTEH U
CTAaTUCTUKA» B pPaMKaxX TEKYILEr0 KOHTPOJISl YCIIEBAEMOCTH MCIOJIb3YIOTCSl TaKUE BHUIbI Y4eOHOU
paboThl, KakK JIEKIHs, CEMUHApBl, KOHTPOJIbHBIE PAOOTHI, JOMAIIHUE 33/laHus, KOJUIOKBHYM, a
TaK)Ke Pa3IN4HbIC BUIbI CAMOCTOATEILHON padOThl 00yUYaIOIMMUXCS M0 3a/IaHUI0 MPEno aBaTes,
HaIpPaBIIEHHBIC HA Pa3BUTHE HABBIKOB MIPO(HECCHOHATBLHON JIEKCUKHU, 3aKPEIUICHUE MTPAKTHUYECKUX
MPOPECCHOHAIBHBIX KOMIIETEHIINHN, TTOOLIPEHIUE NHUITUATHB.

Jlexyus — cucTeMaTH4YecKoe, IMOCJIEI0BATeIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
nperno/iaBaTeseM yueOHOTO MaTepuraa, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTM KOHCHEKT JIEKLUI: KpaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0XonMMo OTMETUTh BONPOCHI WM MaTepuanbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOMBITATECS HAWNTH OTBETHI B PEKOMEHJOBaHHOU nuTeparype. Ecnu
pa3oOpaTbCsi B MaTepuane He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3aJaThb €ro
NPEMo/IaBaTeI0 Ha KOHCYJIBTAIIMH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa yueOHOM eATeNbHOCTH, IPOBOIUMAs B yUeOHOM 3aBEJICHUU O]
PYKOBOJCTBOM TIpenojaBareis, TJe CTYACHTbl aKTUBHO Y4YacCTBYIOT B O0OCYXIEHUSX,
NPaKTUYECKUX 3a/IlaHUAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMHM MaTepHajaMH, YTOObI MMETh BO3MOKHOCTh AaKTHBHO y4acTBOBAaTh B
oOcyxaeHuu. Takxe MoJIe3HO MOATOTOBUTH BOIPOCHI U UJIEU JUIsl 0OCYKIEHUS, YTO TMOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHU 33JaHUSIMH Ba)KHO BHHUMATENbHO O3HAKOMHUTBCS C
TpeOOBaHUSMU U CPOKaMH BBINOJIHEHUs. PekoMeHyercss pa3douBaTh 3aaHUs Ha ATarbl, YTOObI
u30exaTh MEPerpy3kd M Jydlle yCBOUTh MarepHuai. lcmonb3oBaTh pa3iuyHble HMCTOYHHUKH
uH(popMalny, BKI0Yasi yaeOHUKU U OHJIAltH-pecypcChl, AJis 60jiee rIyOOKOro MOHUMAHUS TEMBI.

KOHmpOJZbHa}Z pa60ma — IIMCbMCHHAas pa60Ta C Ha60p0M 3ala4, KOTOPbIC HY’KHO PCIINTD 34
OIrpaHUYC€HHOC BPEMHI.

DJIEKTPOHHBIN JOKYMEHT



[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTh CHEIMATIbHBIE 3HAHUS 110 OJAHON WM HECKOJIBKUM
TeMaM JTUCHHUTUINHBI (MOYJIS) U MTPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYACHTY 3apaHee.

B mpouecce moAroToBKM K KOJUIOKBUYMY HEOOXOAMMO TPOAHAIM3UPOBATH Yy4eOHBIC
MaTepualibl, 03HAKOMHUBIINCH C JICKIMSIMHU, YI€OHHKAMHU M JIOTOJHHUTEIBHBIMH HCTOYHUKAMHU,
AKICHTHUPYSA BHHMAHUC Ha KIKOYCBBIX TCEMax. PGKOMGHI[YGTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTHI, BBIJIEIISIS] OCHOBHBIE UJI€H, TEPMHUHBI U (POPMYITBIL.

Camocmosmenvhas paboma — padoTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocToATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BaHHBIMU
MaTepuaIaMy MPU MUHUMAIBHOM yYacTHH MPEIoiaBareis. 3a1aud CTyIeHTa BKIIIOYAl0T paboTy
C KOHCITeKTaMHu JIKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-UCCIIEIOBATEIbCKIX
3alaHUM U Ipyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MO}IyJIlO)

Kpurepun nosiyyeHusi ypoBHS M OLlEHUBAHUS c(POPMUPOBAHHOCTH KOMIIETEHUMII 10
aucuumiInHe (MoayJe) «MHoroMepHasi TeOPUsi BEPOSITHOCTEH M CTATUCTHKA»

OueHuBaHue ypoBHSA Y4€OHBIX JOCTIXKEHUH, OOYYaroOMIMXCsA MO TUCIUIUIMHE (MOIYIIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpomexyTouHasi arrecTamusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (opme
3auema ¢ OYEHKOU, TIPU DTOM TIPOBOJUTCSA OICHKA KOMIICTCHIMH, C(HOPMHPOBAHHBIX TIO
IHUCILHIIIHHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHOM aTTeCcTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN

MATHOAIIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, €CJIM MHOC HC YKAa3aHO B cmma6yce JUCIHHITIINHBI:

Hecarudanabuas IlaTndannbHan Onenka3a |O0masi xapaKTepUCTHKA pe3yJbTara
OlleHKA OlleHKAa 3auyer 00y4eHHUs 10 AUCHUILIMHE (MOLYJII0)

10 OTanvHO 3auTeHo Crynent MTOJTHOCTBIO BIIAJICET

o) OT1nu4ubgo 3ayTeHo 3HaHUAMHU, HU3JT0KCHHBIMH B pa60qel71

8 OTnuaso 3a9TEeHO nporpaMMe, M TJIYOOKO OCMBICISET

muciuminHy. OH caMOCTOSITENbHO U
JIOTHYECKHU IIOCIEI0BATEIbHO OTBEYACT
Ha  BCE  BOMNPOCH,  AKICHTUPYS
BHHMaHHE Ha Haubojiee Ba)KHOM.
YMeeT aHanu3upoBaTh, CpPaBHHUBATH,

KJIACCU(UITUPOBATH, 000011aTh,
KOHKPETHU3UPOBATh u
CUCTEeMAaTU3UPOBATh W3YYCHHBII
MaTepua, BBIICTISIS KITFOUEBbIC
MOMEHTHI ¥ yCTaHaBJIHBas MPUYUHHO-
CIIEICTBEHHBIC CBSI3H. Yertko

(dbopMynupyeT  OTBEThI, YBEPEHHO
WHTEPIPETUPYET pe3yabTaThl
AQHAJIN30B U APYTUX MCCIENOBAaHUM, a
TAK)KE€ PEIIaeT CIOXKHBIE 3aIadu.
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JecsaTudanabHasn
OlleHKA

Iaruoanabuas
OLICHKA

Onenka 3a
3aqer

O0mas xapaKkTepucTHKA pe3yabTaTa
00yuyeHus 0 TUCHUILINHE (MOYJII0)

CTyIeHT XOpOIlo 3HAKOM C METOIaMHU
UCCIICIOBaHHS, HEOOXOIUMBIMHU  JUIS
NPaKTUYECKOH JCATEIHHOCTH, U YMEET
CBSI3BIBATH TEOPETHUYECKHE ACIEKTHI
JUCHUTUTUHBI (MoJtyist) c
MPaKTUICCKUMHU 33/ 1a4aMHU.

Xopormio

3auteHo

Xopomo

3aureHo

Crynentr  oOnamaer  3HAHUSMH
npeaMeTa MOYTH B TMOJHOM O0beMe
paboueit IPOrpamMMBbl u
CaMOCTOSITEIILHO, JIOTUYECKHU
MOCIIE/IOBATEIbHO H  BCECTOPOHHE
OTBEUaeT HAa  BCE  BONPOCHI,
aKIEHTUPYs BHUMaHUE Ha HamOolee
3HaYUMBIX MoOMeHTax. OH ymMmeer
aHaJIM3UPOBATh, CpaBHUBATh,
KJ1acCU(pHUITUPOBATH, 000011aTh,
KOHKPETU3UPOBATh u
CUCTEMATHU3UPOBAThH W3YYCHHBIN
MaTepuai, BBIACIAS €ro KIFYEBHIC
ACTICKTBI U yCTaHABIUBAs IPUYUHHO-
CIIeJICTBEHHBIC CBsi3u. DopMynupyer
CBOH OTBETHI, YBEPEHHO
UHTEPIIPETUPYET pe3ynbTaThl
aHAJIM30B U JPYTUX UCCIETOBaHUM, a
TaKkKe periaer CIIOKHBIE
cuTyanmoHuble 3amaud. CTyneHT
XOpOImo  3HAaKOM C  METOJaMH
HUCCIIEN0OBAaHUs, HEOOXOIUMBIMHU JIJISt
MPAKTUYECKOW  JEATCIBHOCTH, U
yMEET CBSI3bIBaTh TCOPETHUYECKUE
ACTEKTHI MPEAMETa C MPAKTUYECKUMHU
3a/la4yaMH.

Y 10BJIIETBOPUTEILHO

3aureHo

YI(OBJ'ICTBOpI/ITCJ'ILHO

3aureHo

Crynent  oOmamaet 0a30BbIMU
3HaHUSAMHU MO JUCHUILTUHE (MOJYIIIO),
HO WCIBITHIBACT TPYJHOCTH TpHU
CaMOCTOSITEITBHBIX OTBETax "
UCIIOJB3YyEeT HETOYHbIE
¢dopmynupoBkHu. B xone oTBeTOB OH
JIONyCKAaeT OIIMOKHM, KacaroIuecs
cyta BompocoB. CTyaeHT crnocoOeH
pemaTrh TOJIBKO CaMble TIPOCTHIC
3aa9n " BJIaJIeeT T
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HMecaTudanabuasi IlsaTudannbHas Onenka 3a |O0masi xapakTepUCTHKA pe3yJbTara
OlleHKAa OlleHKAa 3auyer 00y4eHHUs 110 AUCHUILIMHE (MOLYJII0)
MHUHMMaJIbHBIM Ha0OpOM METO/0B
UCCIIEIOBaHHUS.
He cnan He 3autreno | CTyneHT He oBIajeNl 00sS3aTeIbHBIM
He cnan He 3aureno MHUHHAMYMOM 3HAHHUH II0 npeaMETy U
He cnan He 3aureno | HE MOXKET OTBETUTHL HAa BOIPOCHI,
Ja)ke €eClM IpernojaBareib 3a7aer
JIONIOJTHUTENIbHbIE HaBOJAILIME
BOIIPOCHI.

Jucnuminza (Moaynb) « MHOroMepHasi Teopus BEpOSITHOCTEN U CTAaTUCTHKAY OLIEHUBAETCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec [KonvecTBo Onucanue
Jomamnue 3aganms| 15% 14 HabGop 3amauy mo remam Hemenu
KoHTposibHbIE 30% 2 [TucemenHas pabora ¢ HAOOPOM 3a7a4, KOTOPHIS
paboThI HY)KHO PEIIUTh 32 OTPAaHUYCHHOE BpEMs
Konnoksuym 20% 1 VYcTHBIE OTBETHI HA BOIIPOCHI, CIIMCOK KOTOPBIX
W3BECTCH CTYJCHTY 3apaHee
3auer ¢ oneHkoit | 35% 1 Hrorosas pabora

®opmyJia pacyéra HMTOrOBOH OLECHKH MO JMCUMILUIMHE (MoayJae) «VHoromepHas
TeopHusi BeposiTHOCTel u cTaTucTukay: «0,15 x cpegnee 3a nomantaue 3aganus + 0,3 X cpegHee
3a KOHTpOJbHBIC paboThI + 0,2 xkomtokBuyM + 0,35 X3a4eT ¢ OLeHKON».

Texkyumii KOHTPOJIb yceBAeMOCTH 00y4AKOLIUXCH M0 AUCHUIINHE (MOyJ1e)
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l'IpnMeprle AOMAIIHHUE 3aJaHUA

Tema 1: CnyyaiiHbie BEKTOPb! ¥ MHOTOMEPHbIE pacnpegenesmns
1. Oan cnysaiHuin sextop X = (X, X5) cE[X] = (2,-1)" u

Cov(X) = (‘: ;) .
Haiigure E[X) + 2X,] n Var(X, + 2X,).

2. TMocTpoiiTe BbIBOPOLHYH0 KOBAPUALWMOHHYIO U KOPPENsUMOHHYIO MaTpuLbl Ans BulGopku 13 5 HabniogeHwia:
(1' 2)’ (27 3)7 (:;’ 1)7 (47 4)' (57 2)'

3. [JokaxuTe, 4TO KOBAapUaUWOHHaA MaTpuLa BCerga CUMMETPUYHA W NOAOXNTENBHO nonyonpe,qenéHHa.

Tema 2: MHOromepHbie npeaenbHbie TEOpeMbl U OLeHNBaHue

4. Chopmynupyite n gokaxute mHoromepry:o LIMT ans HesasucumMbix 04MHAKOBO pacnpefenéHHbiX BEKTOPOB.

5. Mycts Xy, ..., X, ~ N(p, X). Busegure ouesky makcumansHoro npasgonogobus ans o u X.
6. Cmopgenupyiite 8 Python Bbi60pKy U3 ABYyMEPHOro HOPMANLHOTO pacrpefeneHna ¢ 3aaaHHbIMK (4 n 3, nocTpoTe

avarpaMmmy pacCcesHus v 3aNAUnc PaBHOWM NNOTHOCTW.

Tema 3: MpoBepka runoTes v perpeccus

7. Nposepste runoteay Hy : i = (0,0) ' no ewi6opke vz 20 Habnogeruinc X = (0.8, —0.5) ',
[

\mathbf{S} = \begin{pmatrix} 2 & 0.5 \ 0.5 & 3 \end{pmatrix}.

]

~ 2
Wcnonwayitte ctatuctuky Xotennuura 7%, yposeHs aHauumoctn a = (.05,

8. Mocrponte mogens mHoromepHoin perpeccun Y = X B + E gna pannbix:

B -

1. 2
Y= |2 3]z X=
3 4

o

Haigute oueHky B

Tema 4: CHMXEHMe pa3amMepHOCTM 1 Knactepu3sauuns

9. MpymMeHnTEe METOZ rMaBHbLIX KOMMOHEHT K BbiGopke 13 3aaaxun 2. Halgute nepeyio rnasHylo KOMNOHEHTY U 4010 06LACHEHHON
avcnepcun.

10. PeanuayiTte anroputm K-cpegrux (k=2) epyuHyto gns Touex: (1,1), (1,2), (3,4), (4,5). MposeguTe oguH war utepauun.
11. Moctpownte 6u-rpaduk (biplot) ana PCA 8 Python (ucnons3ys matplotlib u sklearn ).
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IIpumepHbIe 3aJaHUA 110 KOHTPOJILHON padoTe

1. OaH cayuainnHbin sextop X ~ N (e, ), rae

e () =2 3)

Hainpute pacnpenenenne sennunHst Y = X | — X5, a Takxe eé matematnyeckoe oxuagaHne n ANCNepcuio.
2. Mo evtbopke 3 25 Habnogennin noctpoex sektop cpegrnx X — (1.2, 0.8) |, enibopouHan koBapuaumoHHan maTpuua
S 6 2
—\2 4)°
Mposepute runoteay Hy : g = (0,0) ' wa yposHe asaunmoctu o = ().05. Ykaxute ncnonsayemyio cratuctuky, eé

pacnpefeneHue nNpu HyNeeon rMnoTese 1 CaenanTe BbIBOA.
3. [Ons suibopku u3 veToipéx Toqex: (1,3), (2,1), (3,4), (4,2):
BoiqncnuTe sbIB0POYHY O KOBAPUALMOHHYID Matpuuy.
HahguTte HanpasneHve nepeot rNaBHON KOMMOHEHTLI.
Onpegenute gonwo obulen gucnepcun, 0ObACHEHHYIO NEPBOA KOMMOHEHTOMN.
4. Oanut gee rpynnst nepemenHbix: X = (X, Xs)nY = (Y)).
OnuwunTe, KaK HaxoAATCA KaHOHWYECKNE Koppensaunn mexagy atumm rpynnami. KakoBo MakcumanbHOE YUCO HeHYNesbiX

KaHOHUYECKMX KOppenaunun s aTom cnywae?

1 2 :
0 1 ) mX ~ N(0,I). Hangute pacnpegeneHue sektopa Y — A X, ykaxute ero Matematuyeckoe

oXuvaaHve n KoeapunaunoHHYKO Mmarpuuy.

5. NMycts A = (

6. OnuwunTe oCHOBHbLIE Warn anroputma K-cpegHux. I‘Iouemy pe3ynbraTt Knacrepusaumn MmoxXxeT 3aBuceTb OT BbI6Opa Ha4anbHLIX

LEeHTPOB KnacTepos?

[IpumepHbIe 3a1aHUS /151 KOJUIOKBHYMA

1. JlaiiTe onpeneneHue caydyaiiHOTO BEKTOpa M €r0 MaTEMaTHUECKOT0 OKUIaHMUSL.

2. Yto Takoe KOBapHallMOHHAsl MaTpHIa ciydaiiHoro Bektopa? KakoBel €€ cBoiicTBa?

3. BeiBemuTe Qopmyny s KOBapHAIMOHHOW MAaTpPHUIBI JMHEWHOTO TPeoOpa3OBaHUS
Y=AX+b.

4. Yem BbIOOpOYHAs KOBapHallMOHHAs MaTpula OTIHYaeTcsl oT TeopeTrndeckoi? Kak ona
BBIUNCIISAETCS?

5. Tloyemy BBIOOpOYHASI KOBapUAIIMOHHAS MAaTPHUIAa CTAHOBUTCS CHHTYJISIPHOM, €CITH YHCIIO
HaOJI0IeHNI MEHBIIIEe YMCIa TPU3HAKOB?

6. ChopmynupyiiTe MHOTOMEPHYIO IIEHTPATBHYIO MPEACTHHYIO TEOPEMY.

7. Kak BBINISIIUT IJIOTHOCTE MHOTOMEPHOTO HOpMallbHOTO pacnpeaenenus? [lepeuncnure
€ro OCHOBHBIE CBOMCTBA.

8. UTto Takoe COBMECTHOE, MaprMHajJbHOE M YCIOBHOE pacHpeieieHHEe B KOHTEKCTe
MHOTOMEPHOTO HOPMAIILHOTO 3aKOHa?

9. BeiBemute (opmyny ycinoBHOro wmaremarudeckoro okupanusi E[X1IX2=x2] nns
JIBYMEPHOTO HOPMAJIBHOTO pacIpeieieHusI.

10. BeiBenute ¢opmyny yciaoBHOM nucnepcun Var(X1|X2=x2) B ciaydae JBYMEPHOIO
HOPMAaJILHOTO pacipe/iesieHHs.

11. Kak crpoutca BbIOOpOUHas KoppensiuuoHHas Marpuma? YeM oHa OTIMYaeTcs OT
KOBapUaI[MOHHON?

12. Yro Takoe craTuctrka Xoreywuara T2? J[Jis 4ero oHa HCIoIb3yeTcs?

13. Kak mnpoBepsieTcs rumore3a O pPAaBEHCTBE BEKTOpa CPEIHUX HYIIO C TOMOIIBIO
CTaTUCTHKH |27

14. KakoBo pacnpeziefieHHMe CTaTUCTUKM XOTEJJIMHra 12 MpU CHpaBeIIMBOCTH HYJIEBOM
TUIOTE3bI?
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15. 3anmmure MOEh MHOTOMEPHOMW JTMHEHHON perpeccuu B MaTpUIHOM dopme.

16. Kak onenuBarorcst KO3pPHUIMEHTH B MHOrOMepHO# perpeccun? IIpusenute Gpopmymy
OLICHKH.
17. B uém pazHHIa MEXKIy MaprUHAIBHBIM U YCIOBHBIM DPAclpeelicCHUEM KOMITOHEHT
CIIy4aitHOTO BeKTOpa?
18. OO®BsicHUTE UL MeTo/a rIaBHBIX KOMIOHEHT (PCA).
19. Ilouemy mepen npumeHeHueM PCA naHHBIC HEHTPUPYIOT (M, TP HEOOXOIUMOCTH,

HOPMUDYIOT)?

20. Kaxk HaxXoasdaTCsa TJIaBHBIE KOMIIOHCHTBI

KOBapHallMOHHOW MaTpULbI?

33[[31-[1/[5[ AJIsA HpOMe)KyTO‘lHOﬁ aTTeCTAlluM 110 JTUCHHUIIJINHE (MOHYJIIO)

C IIOMOHIBIO COOCTBEHHBIX BCKTOPOB

Ne 3amanue OTtBer Komnerenuuss | Mnaukarop
n/n
1. [aiite onpenenenue cinydaiiHoro Bektopa | Ciy4aiiHbIN BEKTOP YK-1 YK-1.1
(oTHUM TIpEATIOKEHUEM). —3TO0
YHOPSIAOYEHHBII
Ha0Op CIy4YailHBIX
BEJIMYMH,
ONpeAcIIEHHBIX Ha
OJTHOM
BEPOSITHOCTHOM
IIPOCTPAHCTBE
2. HazoBuTte Tun pacnpenenenus, npu MHuoromepHoe OIIK-1 OIlK-1.1
KOTOPOM BCE€ KOMIIOHEHTHI CITy4ailHOrO HOpMaJIbHOE
BEKTOPA HE3aBUCHMBI M COBMECTHO pacnpecicHne
HOPMAaJIbHO paclpesiesICHbI.
3. 3anuiunTe GOpMyITy COBMECTHON f(x1,....Xn) = [[i=1" OIIK-1 OIlK-1.2
IJIOTHOCTU HE3aBUCHUMBIX HOPMAaJIbHBIX (/ \/(27“32))
CITy4ailHbIX BEJIMYHH. exp(—(xi—p)*/(207%)
4, YkaxkuTe pazMepHOCTh KOBapHAIIMOHHOMN nxn (KBagparTHas OIIK-1 OIIK-1.1
MaTpHLbI JUIsl CIIy4allHOTO BEKTOpa MaTpuIia)
pazmepa nx1.
5. JaiiTe onpesenenre KOBapUAITMOHHON Cov(X) = OIIK-1 OIlK-1.1
MaTpHULBI CIy9aHOTO BEKTOpa X. E[(X-EX)(X-EX)]
6. Ha3oBure cBoiicTBO KOBapHAIIMOHHOMN CummeTtpuyHast / OIIK-1 OIIK-1.1
MaTpHIIBI (OJTHO CIIOBO). HonoxurensHo
MOJIyoTIpeiesIEHHAs
7. 3armmmmre hopMyry BEIOOPOYHOM S =(1/(n—1)) Ziu" OIIK-1 OIlK-1.2
KOBapUAIIMOHHOW MATPHIILI IO BBIOOPKE X~ X)X=X)T
Xy s Xne
8. ChopmynupyiiTe MHOTOMEPHYIO Cymma OIIK-1 OIlK-1.1
LIEHTPAIBHYIO NIPEJIEIBHYIO TEOPEMY HE3aBHCUMBIX
(KpaTKo). OJIMHAKOBO
pacnpenenéHHbIX
CIIy4alHbIX
BEKTOPOB CXOIUTCA K
MHOTOMEPHOMY
HOPMaJIbHOMY
pacnpeneeHII0
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9. VKaXKUTE aCHMITTOTHIECKOE MuoromepHoe OIIK-1 OIlK-1.2
pacnpenesieHue BBIOOPOYHOTO CPEHETO HopmasbHoe / N(,
BeKTOpa X. /n)
10. | HasoBure MeTO OLIEHUBAHUS MeTtox OIIK-1 OIIK-1.2
[1apaMeTpPOB MHOTOMEPHOI'O0 HOPMaIbHOI'O MaKCHUMAaJIbHOT'O
pacrpe/IeeHHs. rpaBaono1oous /
MMIT
11. | 3anummTe OLEHKY BEKTOpaA CPETHUX B (L = X (BBIOOpOUHOE OIIK-1 OIIK-1.2
MHOTOMEPHOH BBIOODKE. cpeee)
12. | Ykaxure CTATUCTHKY JJISl IPOBEPKH Xwu-xBagpar / >3- OIIK-1 OIlK-1.2
TATIOTE3BI O PABEHCTBE BEKTOPA CPEAHUX CTaTuCTUKa
HYJIIO IIPH U3BECTHOM KOBapHalMOHHON
MaTpHIie.
13. | 3anummTe craTHCTHKY XoTe/uinHra T2 T2 = OIIK-1 OIIK-1.2
Jutst ipoBepKH Ho: L = lo. n(X—410)"S ™ (X—p)
14. | HazoBwure pacnpeneneHue CTaTUCTUKH F-pacnpenenenue / OIIK-1 OIlK-1.1
Xoremmnra T? npu BepHoii Ho. Cesi3b ¢ F-
pacpenesiecHHeM
15. | 3anummre MOJIEIb MHOTOMEPHOU Y=XB+E, rneY OIIK-1 OIIK-1.2
TUHEWHOH perpeccuu (MaTpuaHas — OTKJIMKH, X —
dopma). perpeccopsl, B —
koa¢durnmentsr, E
— OMMOKH
16. | HazoBute MeToJ1 OIICHUBAHUS B MeTtox HaMMEHBIITNX OIIK-1 OIIK-1.2
MHOT'OMEPHOU pErpeccuu. kBagparos / MHK
17. | Vkaxure 1ieab MeTo1a TIaBHbIX CHU3UTH VK-2 YK-2.2
kommioneHT (PCA). PasMEpPHOCTH
JIAaHHBIX, COXPaHHB
MaKCHMAaJIbHYIO
JIOJIIO JIUCTICPCHH
18. | HazoBure maremaruueckyro ocHoBy PCA. CoOcTBeHHBIC OIIK-1 OIlK-1.1
BEKTOPBI
KOBapHaIIMOHHOMN
MaTpPHUIIBI
19. | HazoBute mMeTo Kiaccu(UKAIUH, JInHeHHbIit OIIK-1 OIIK-1.2
MAaKCUMU3UPYIOIIHMHA OTHOILEHUE JCKPUMHHAHTHBIA
MEKKIIaCCOBOM K BHYTPUKIIACCOBOM anamns / LDA
JMCIIEPCHU. @uiiepa
20. | HazoBute MeTox Ki1acTepu3alyy, K-cpennux / K- YK-2 YK-2.2

MUHUMHU3UPYIOLIIUH BHYTPUKIACTEPHYIO
CyMMY KBaJIpaTOB.

means
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