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1. Kparkasi XapakTepucTHKA THCIHHILIMHBI (MOLYJIs1)

Pabouas mporpamma guctumuiniel (Moayins) «Teopust BeposiTHocTel. ba3oBblil ypoBeHb»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICILIErO 00pa3zoBaHusi — OakanaBpuar 10 HamnpasieHuto noaroroBku 38.03.05 busnec-
uHpopmartuka, npopwis busHec U aHanUTUKA, YTBEPKICHHBIM NMPUKa30M MUHUCTEPCTBA HAYKH
u Belcuiero oopasosanus Poccuiickoit denepanuu Ne 838 ot 29.07.2020 rona.

N3yuenne nucuuruimabl (MOayiist) «Teopust BepoSTHOCTEH. ba3oBblli ypOBEHB» MO3BOJISIET
oOyyaromemMycss KOPpEeKTHO WHTEPIPETHPOBATh JaHHBIC, CTPOUTH MPOTHO3BI U OOOCHOBBIBATH
cTatucTuueckue pemeHus. Kpome Toro, Teopusi BEpOSATHOCTEH SBIISETCS MaTEeMAaTHYECKUM
byHIaMEHTOM SBIIETCS MaTeMaTHYecKMM (YHIAMEHTOM Ui CTAaTUCTHKH, MAIIdHHOTO
o0yuyeHMsI, PKOHOMETPUKM W aHaju3a JaHHbIX, oOecrednmBas HHCTPYMEHTHI Uil PabOThl C
HEOIPEAEIEHHOCTBIO.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosmas nucuunianaa (MOoayJib) BKJIOUEHA B y4e€OHBIH IIJ1aH 10 IPOorpaMMe MOJArOTOBKH
OakanmaBpuata no HarmpasieHuro 38.03.05 busHec-unpopmaruka, npodwis busHec u aHanuTHKA
Y BXOJIUT B 00s13aTeNbHYI0 yacTh biioka 1, kak nucuurinHa (Mo1yib) 1O BEIOODY.

Jucnunimza (MOAYNb) U3ydaeTcs Ha 2 Kypce B 3 ceMecTpe.

Heab wu3ydyeHust AUCHMILIMHBI (Moayas). chopMupoBaTb y  00ydaroLerocs
(GyHIaMEHTaJIbHOE IOHMMAHHUE BEPOSITHOCTHBIX 3aKOHOMEPHOCTEM, a TakKe HAaBBIKU
MOJICJIUPOBAHMSL ~ HEONpPENeJIEHHOCTH W aHaju3a CIy4alHbIX SBJIEHUH Ha  OCHOBE
AKCHOMaTHUYECKOI'0 MOJX0/a U MPEAETIbHBIX TEOPEM.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— OCBOMTb AaKCHOMATHKy TEOPUH BEpPOATHOCTEH W HAayyuTbCAd BBIYMCIATDH
BEPOSITHOCTH CJIOXKHBIX COOBITHH B KJIIACCUYECKMX U T€OMETPUYECKHX CXeMaxX C UCIOJIb30BaHUEM
KOMOMHATOPUKH U MEP;

— HAy4YUThCS IPUMEHATH (POPMYIIbI YCIOBHON BEPOSITHOCTH, ITOJIHON BEPOSATHOCTHU U
baiieca jy1s aHanmu3a runoTe3 U MPOBEPKU HE3aBUCUMOCTH COOBITU;

— W3YYUTh OCHOBHBIE JUCKPETHBIE U HENPEPBIBHBIE PACHPEIEIICHUS, a TAKKE HX
YHCIIOBBIE XapaKTEPUCTHKH, JIJIsl ONMCAHUS peaIbHBIX CIy4allHbIX BEJIUYUH;

— pPa3BUTh HaBBIKM pabOThl C JIBYMEPHBIMH U MHOTOMEPHBIMU CIIy4alHBIMU
BEJIMYMHAMU, BKJII0Yasl IOCTPOEHUE KOBAPUALIMOHHBIX MAaTPHUIL U YCIOBHBIX PaCpPECIICHUN;

— OCBOUTH (OPMYJIMPOBKH U YCIOBHS NPUMEHUMOCTH HpEIEIbHBIX TEOpeM —
3aKOHAa OONBIIMX YHMCET U LEHTPAJbHOM TNpefeNbHON TeopeMbl — Uisi 0OOCHOBAaHHUS
CTaTUCTUYECKUX BBIBOJIOB.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS T0JIKEH:

3Hamy:

— AKCHOMAaTHKy TEOpUU BEPOSATHOCTEW: ONPENEIIEHUE BEPOSATHOCTH, €€ CBOWCTBA
(BKirOYast CU€THYIO aJJIMTUBHOCTH), KIACCUYECKYIO M TE€OMETPUYECKYIO CXEMBbI, YCJIOBHUS
IIPUMEHUMOCTH Ka)KJ10M;

— (bopMyIbl yCIOBHOM BEPOSITHOCTU: TEOPEMbI YMHOKEHHSI, TIOJIHOW BEPOSATHOCTH,
baiieca; moHATHE HE3aBUCUMOCTH COOBITHI U KPUTEPUU HE3aBUCUMOCTH;

— OCHOBHbIE JUCKpeTHbIe pacnpenenenus (bepnynmu, 6unomuanbHoe, Ilyaccona,
reoMeTpuueckoe) M abCONIOTHO  HEIpephiBHBIE  pachpesiesieHus  (paBHOMEpHOE,
HKCIOHEHIIMAJIbHOE, HOPMAJbHOE): HX TMapaMeTpbl, (YHKIMU BEPOSTHOCTEH/TUIOTHOCTH,
MaTeMaTHUYeCKUe OKUJAaHUS U TUCTIEPCUU;

— onpejieiecHue M CBOMCTBAa KOBApUMAIMOHHOM MATPHUIBl CIIYy4ailHOIO BEKTODa;
ONpEACIEHNE MHOIOMEPHOIO HOPMAaJbHOI'O pACIpEAENCHHUs, €ro CBOMCTBA (JIMHEHMHbIE
npeoOpa3oBaHys, MaprUHAIbHBIE U YCIOBHBIE paclpeesieHus);
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— (OpMYITUPOBKH TMpENENbHBIX TEOPEM: CXOJUMOCTh [0 BEPOATHOCTH H IO
pacnpenenenuto, 3akoH Oonpmux uucen (3bY), nentpanpHas npeaensHas Teopema (LIIT) u
YCIIOBUS UX IPUMEHUMOCTH.

ymembs:

— BBIYUCIATH BEPOATHOCTH CIIOKHBIX COOBITUH B KIIACCHYECKUX M TE€OMETPHUYECKUX
cXeMax, UCI0JIb3ysl KOMOMHATOPUKY U T€OMETPUUECKUE MEPBI;

— IpUMEHATH (HPOpMYITy MOJIHOM BeposTHOCTU U Gopmyiy baiieca nns pewmenus 3aaay ¢
THIIOTE3aMH; TPOBEPATH HE3ABUCUMOCTH COOBITHIA;

— HaXOJWUTbh YCJIOBHBIE PACIPEACICHUS U YCIOBHbIE MaTEeMaTHYECKHE OKUIAHUS IS
JUCKPETHBIX M a0CONIOTHO HENPEpPbIBHBIX JABYMEPHBIX CIy4allHBIX BEJIMYUH; IIPOBEPATH
HE3aBHCHUMOCTb CIIy4allHbIX BEJIMYUH;

— wucnons3oBate LIIT w 3BY gns npuOnmkEHHOrO BBIYMCIEHUS BEPOATHOCTEH,
CBSI3aHHBIX C CyYMMaMH HE3aBHCHUMBIX CIy4YalHBIX BEJIWYMH (Hampumep, OMHOMMAIBHOE
pUOIMKEHNE HOPMAJIBHBIM);

— CTpPOMTH KOBapHUaLlMOHHBIE MATPHULIBI IO JAHHBIM WM 110 3aJlaHHBIM PacIpe/leIeHUSM;
paboTaTh C MHOTOMEPHBIM HOPMAJbHBIM pacHpeie]eHUeM (BBIYUCIATh IUIOTHOCTh, HAXOIUTh
MapruHajlbHbIE U YCIIOBHBIE paclpeesieHus).

énaoemsy:

— HaBBIKOM BEPOSITHOCTHOTO MOJEIUPOBAHUS PeaJbHBIX SBJICHUN: BBIOOp MOAXOAALIECH
BEPOSITHOCTHOM CXeMbl (KJIACCHYECKOM, I'€OMETPUUYECKOW, C HCIHOJIb30BAHUEM YCIOBHBIX
BEPOSTHOCTEN) [Tl (hopManu3anuy NpuKIaTHON 3a/1a4H;

— pacno3HaBaHUEM U [PUMEHEHHMEM OCHOBHBIX JUCKPETHBIX M  HENPEPBIBHBIX
pacripesiesieHuil [uis ONUCaHMUs peajbHbIX AAHHBIX (KOJIMYECTBO YCIIEXOB, BpeMs OXKHUIaHUS,
OIIMOKH U3MEPEHUH | T.JI.) ¢ 000CHOBaHUEM BBIOODA;

— TEXHUKOH paldoThl C ABYMEPHBIMM PaCHpEEICHUSIMU: IOCTPOCHUE MAapTUHAJIbHBIX U
YCIOBHBIX paclpeieleHuii MO0 COBMECTHOM ()YHKUIMHU/TIIIOTHOCTH, BBIYHUCIEHUE YCIOBHBIX
MaTeMaTHYECKUX OKUAAHUHN Kak pyHKIui ot conditioning variable;

— IMPUMEHEHUEM MHOTOMEPHOTO HOPMAJIbHOTO pACHpPENEICHUs] B CTaTHCTUYECKUX
3ajjayax: NpoBepKa MHOIOMEPHOW HOPMaJIbHOCTH (SMIUPUYECKH), UCIIOIb30BAHUE CBOMCTB s
BBIBOJIA YCJIOBHBIX PAcHpeIeICHUN U NIPEICKa3aHnl;

— MHCTPYMEHTapHeM MpeAesbHbIX TEOpeM JUIsi OOOCHOBAHUS CTATUCTHUYECKUX METOOB
— TNOHHMMAaHMe, KOTJa MOXKHO HPUMEHATh HopMaibHyI0 anmnpokcumaruto (LI1T), a xorma —
3aKOH OOJIBIIMX YMCEN (HallpUMeEp, ISl COCTOSITENIbHOCTH OLIEHOK).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ysbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) NpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHpb MJIAHNPYEMBIX
KOMIIETeHLIMH pe3y/1bTaTOB 00y4eHHs 10
JUCHHIIAHE (MOTYJII0)
OIIK-4. CriocobeH MOHUMAaTh MPHUHIIMITBI OIIK-4.1. 3HaeT OCHOBHBIE PUHIUIIBI
paboTH HHPOPMAITHOHHBIX paboTh HHPOPMAITHOHHBIX
TEXHOJIOTH{; UCTI0JIb30BaTh TEXHOJIOTHH U UX BIMSHUE Ha
MHQOPMAIIIO, METOABI U OM3HEC-TIPOIIECCHI
MporpaMMHBIE CpeZICTBa ee cOopa, OI1K-4.2. YMeeT ucrosb30BaTh METOABI U
00paboTKy 1 aHAIH3A IS MIPOTpaMMHBIE CPEICTBA IS
MHQOPMaIIMOHHO-aHATUTHYECKON cbopa, 00paboTKK 1 aHATTN3a
MOJ/ICP’KKU TIPUHATHUS nHpOpMaLuH, odecreunBas
YIpaBIEeHUYECKUX PELICHUH Ka4eCTBEHHYIO HH()OPMAIMOHHO-
AHAJIMTUYIECKYIO MOANEPIKKY
OIIK-4.3. NwmeeT npakTuieckuii OmbIT B
IMPUMCHCHUHN aHAJIUTUYCCKUX
HHCTPYMEHTOB [UIsl HOAJEPKKHI
MIPUHATHS YIIPABICHYECKUX
peLIeHUI B OpraHu3alusix
[K-2. Crioco0eH HCIToNB30BaTh [K-2.1. 3HaeT OCHOBHBIC MaTeMaTUIECKHE
COOTBETCTBYIOIINI METOZBI U UHCTPYMEHTAJIbHBIE
MaTeMaTH4YeCKHuit amnmnapar u CpeacTBa, MIPUMCHACMBIC IJIA
WHCTPYMEHTAIBHBIC CPEICTBA TSI 00paboOTKH U aHaIH3a
00paboTKu, aHaH3a u nHpOpMaIun
cUCTEeMaTH3alui HHPOPMAIUH T10 I1K-2.2. VYmeer 3¢pdpexTuBHO
TEME UCCIICAOBAHUA I PCHICHUA HCII0JIB30BaTh MaTeMaTUYECKUI
3a1a4 npodeccHoHaIbHON armapar JJIsl CHCTeMaTH3aIiN
JeSITeIbHOCTH JaHHBIX U PEIICHHS
npodecCHOHAIBHBIX 3324
[K-2.3. NwmeeT npakTU4ecKuii OmbIT

paboThl ¢ HHCTPYMEHTaMH
aHaiM3a HH(POPMALIMH B paMKax
UCCJIEI0BATENIbCKUX [IPOEKTOB
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3. TemaTuuyeckuii IJIaH

Nerr/ HanMeHOBAH e TpynoeMKocThb, aKkaJjeMHUecKue Yachl TKY
n pas/iesia AMCHHILITHHbBI Ounasn gopma (Texyumii
(Momyust) AyAutopHas padora CamocTosiTen KOHTPOJIb
Jdexunn | Cemunappr | KOHTpoib Hasi pabora yCIeBaeMoCTH)
1 BepositHOCTD 6 12 18 Jomainee 3aganue
2 HduckpetHsie 8 12 2 26 Jomainee 3aganue
Clly4ailHble BEJIMYUHBI KontponbsHas
paboTa
3 AOGCOIIOTHO 8 16 26 JlomarrHee 3a1anue
HeIpepHIBHbIE
CITy9aiiHbI€ BEITMYHHBI
4 [IpenenvHBIE TEOPEMBI 4 4 2 16 Jomainee 3aganue
KonTponbphas
pabota
5 KoBapuannonnsie 2 4 8 JlomamHee 3amanue
MaTpPHUIIBI
6 MHuoromepHoe 2 4 8 JlomamHee 3amaHue
HOpMAaJbHOE
pacnpezneneHue
IK3amen 2
Hmozo: 30 52 6 102
O6vem oucyuniunsvl (M00ys) 190
(6 ax. u.)
Ob6vem Ooucyunaunvt (M00yns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/mm HaumenoBaHue pazaesia Coaep:xanue TUCHUILNIMHBI (MOAYJIS) IO TeMaM
JAMCHMILIMHBI (MOYJIs1)
1 BepositHOCTB MHOKeCTBa U OTepaIiy HaJl HIMU
Knaccuueckast BeposiTHOCTHast cxema. ['eoMeTpruieckue BEpOSITHOCTH.
BeposiTHOCTB M €€ cBOlCTBa
HeszaBucumocts  COOBITHH. YCIOBHAas BEpOSTHOCTb. DOpPMyIbL:
YMHOKEHMSI BEPOSITHOCTEM, ITOJIHOM BEpOSITHOCTH, balieca
2 JuckpeTHsble ciydaiiHble OnHOMepHbIE TUCKPETHBIE CITyYaiHble BETUYHHBI

BCJIIMYHHBI

OcHOBHBIE TUCKpETHbIE pacupexaeneHus: bepHyim, OuHOMHAIBHOE,
ITyaCCOHOBCKOE, FT€OMETPHUECKOE

JlByMepHBIE NHCKpETHBIE Ciy4yailHble BeIUYMHBL. HeszaBucuMOCTb
CITy4alHBbIX BEJIMUMH

YcioBHOE pacnpesieIeHHe, YCIOBHOE MAaTEMaTHUECKOE 0KUAHNE

3 AOGCONIOTHO HETIPEpPHIBHBIC OnHoMepHbIe a0COIIOTHO HEMPEPBIBHBIE CIyYaliHble BETMYUHBI
CITy4aiiHbI€ BETTMYHHBI OcHOBHbIE a0COJIIOTHO HEIPEPHIBHBIE PACHPEAEICHUs: PaBHOMEPHOE,

9KCIOHEHIIMAIBHOE, HOPMAJIBHOE
[BymepHbIe aOCOJIOTHO HENpPEPHIBHBbIE CIy4YaliHbBIE BEIUYMHBL.
HezaBrcnmMocCThb CiryqaliHBIX BEINIHH
Ycii0BHOE paciipe/iesieHUe, YCIOBHOE MaTEMaTHYECKOE 0XKUIaHUE

4 [IpenenbHbIE TEOPEMBI CxonuMmocTb 1o BepossTHOCTH 1 3bY
CxonumocTs 1o pacnpenenenuto u LIIT

5 KoBaprnannoHHble MaTPHIIBI KoBapuannonnsie matpunpl: OnpeneneHre, CBOWCTBA, MPUMEPHI
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MHoromepHoe HOpPMaJIbHOE
pacrnpejeneHue

MHuoroMepHoe HOpMalibHOE pacmpenencHue: OnpeneiaeHue, CBOUCTRA,
MIPUMEPHI
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5. Y4e0HO-MeTOaHYECKOE O0ecIIeUeHHe

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  DJEKTPOHHO-OMOMMOTEYHOM  cHcTeMe U AIIEKTPOHHOU
UH()OPMAIIMOHHO-00pa30BaTENIFHON Cpelie YHUBEPCHUTETa. OTH CHCTEMBI IPEJOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 J000i TOUKH, TJIe eCTh NOAKIIOUeHHe K ceTn MHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

OcHnognas numepamypa:
1. IIpoxopos, 0. B. Teopus BeposATHOCTEH M MaTeMaTHyeckas CTaTUCTHKA : YYCOHHK U
npaktukyMm a7 By3oB / 1O. B. Ilpoxopos, JI. C. [lonomapenko. — 3-¢ u3A., UCHp. U JOH. —

Mocksa : M3garensctBo IOpaiit, 2026. — 219 c. — (Bsicmee o6pazoBanue). — ISBN 978-5-
534-20239-7. — Tekct : anexTpoHHbIi // O6pa3oBarensHas wardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/583019.

2. ®enoroBa, M. 0. PabGouas Terpaap mo muciuiummnae: «Teopus BEepOSTHOCTEH
MareMaThueckas craructuka» : Yacte 1. Teopus BepositHOocTel : ydeOHOe mocodue / ML.IO.
®enoroBa, C.A. dapxuesa, ['.P. I'yzaupoBa. — Mocksa : UH®PA-M, 2025. — 111 c. - ISBN
978-5-16-113738-3. - Tekcr : anexrponnsiit. - URL: https://znanium.ru/catalog/product/2211596.

Jlononnumensnasn numepamypa:

1. Yepnsix, A. A. Teopusi BeposITHOCTEl U MaTeMaTHYecKasl CTaTUCTHKa Ha Oa3e Maple.
JlaGopaTopHbIii TIpakTUKYM : ydeOHoe mocooue / A. A. Uepnsk, XK. A. YUepnsak. - Mocksa ;
Bonorna : Uadpa-Umxenepus, 2024. - 100 c. - ISBN 978-5-9729-2051-8. - TekcT : 371eKTpOHHBIH.
- URL: https://znanium.ru/catalog/product/2171811.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHHUBEpCUTET pacrojaraer MaTepUaTbHO-TEXHUYECKOW 0a30i, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleuBaroIeil MpoBeieHNE BCexX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKH, HPAKTHUYECKOH M HAy4YHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIAaHOM.

[Tomemienusi, KOTOpble MPEACTABIAIOT COOON yueOHbIE Ay AUTOPUH JIJIsl TPOBEACHUS 3aHATUI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (MpakTUYeCKOro) Tuma, TPYHNOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U IPOMEXYTOUYHOM aTTECTALUU, a TaKXKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ul XpaHEeHHUs U MPO(UIAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMeneHns: yKOMIUIEKTOBaHbI CIIEIUATU3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMaluu O00JIbIION ayIUTOPUH.

Wzydenune qucuumianHbl (MOyst) oOecrieuuBaeTcs B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHUMH KaJbKYJISTOpaMHu;

— CIEeUHATU3UPOBAHHBIM 000pYyI0BaHHEM, BKIIIOUas JEMOHCTPAaLlMOHHOE 000py10BaHUE.

[TomereHus U1 caMOCTOATENbHOM pabOTh 00YyUYaIOIIKUXCsI, B TOM YHCIIE IPUCIIOCOOICHHbIE
JUISL MCTIONBb30BaHUsI MHBAJIMJIAMH M JIMLIAMU C OTPaHMYEHHBIMH BO3MOXHOCTSIMH 370POBbS,
OCHAIIIEHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
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https://urait.ru/bcode/583019
https://znanium.ru/catalog/product/2211596
https://znanium.ru/catalog/product/2171811

obecrieueHreM  JOCTyNa B JJICKTPOHHYIO  HMHGOPMAIMOHHO-00pa30BaTEeIbHYIO  Cpeay
YHusepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMMYHUKAITMOHHOUN ceTH «HTepHET», DJIEKTPOHHBIM pecypcaMm (B TOM
YHClIe AJIEKTPOHHBIM OHOJIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo¢decCHOHaIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HanmeHoBaHue mopTaja CcbLika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubauoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basa mannbix ais IT-cienuanucToB https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepansublii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam”

7. Enunas xosiekuus mudpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHbIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30BaTeILHOrO Mpoliecca 10 JUCHUILIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMLIEH3UOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHUsI, COBPEMEHHbIE TNpo(ecCHOHANbHbIE 0a3bl  JAaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanue 10O IIpousBoacTBO Jlunen3nonuoe / cB0OOAHO
pacnpocTpansiemMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6esxuoe | muuensnonHOE
bpaysepsbI:
Supexc.bpaysep OTEYECTBEHHOE cBOOOIHO pacupoCTpaHsIeMOe
Google Chrome 3apyOekHOe cBOOOIHO pacnpocTpaHsieMoe
Od¢ucHbIe NIPUIOKEHHS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJIHO pacpoOCTpaHIEMOe
Adobe Acrobat Reader 3apy0eKHOe CBOOOJIHO pacrpoCcTpaHsIeMoe
ITporpaMmmMHoe obecnieueHue Uisl INIAHUPOBAHUS M YU€Ta BPeMeHH:
Toggle app | 3apyOexHoe | cBO0OOIHO pacpocTpaHsieMoe
CucreMbl ynpaJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | nuuensuonHoe
Cucremsbl ynpapieHusi 0a3aMH JaHHbIX:
Microsoft Imagine (SQL Server) | sapy6exHoe | muuensuonHoe
Cucrembl pe3epBHoro konuposanmns (backup):
Acronis Backup Advanced for HyperV | 3apy6exnoe | nuuensuonHOE
CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:
KoncynprantlLitoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JIMIEH3UOHHOE
cucTeMa
CpencrBa aHTHBHPYCHOI#i 321U THI:
Kaspersky Endpoint Security mst 6usaeca OTEYECTBEHHOE JWIEH3UOHHOE
Cranpmapraslii Russian Edition
Cpeabl pa3padoTKu:
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Visual Studio Code 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMOe
Bash (Unix shell) 3apy0exHOe cBOOOIHO pacIpOCTpaHIEMOE
Anaconda 3apyOekHOe CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
CopelliaSim 3apy0exHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHOe CBOOOJIHO pacpOCTPaHIeMOe
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOJIHO pacnpocTpaHsIeMoe
Cucremsbl ynpaieHusi onéanorpagpuyeckoil HHpopManmeii:

Zotero | 3apyOekHOe | CBOOOJTHO pacIpoCTpaHsIEMOe
CepBHCHI H CTYKOBI:

Bind 3apy0exHOe cBOOOHO pacIpOCTpaHIEMOE
Docker 3apyOekHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeTtoanuyecKkue M OlleHOYHbIEe MATEPUAJIBI
MeToanyeckne yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce uzyuenust qucuurinunsl (Moayiisi) «Teopus BepositHocTel. ba3oBwiil ypoBeHB»
B paMKaX TEKYILEro KOHTPOJIs YCIIEBAEMOCTH UCIOJb3YIOTCSA TaKue BUJIbl y4eOHOH paboThl, Kak
JIEKLUs, CEMUHAphl U JOMAIlHUE 33aJaHusl, MPOEKT, KOJUIOKBUYMBI, a TAK)KE pa3jIMuYHbIE BU]IbI
CaMOCTOSITENIbHOW paboThl OOy4aroluxcs 10 3aJaHUI0 TIPErojAaBaTelis, HalpaBlICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATBHOM  JIGKCHKH,  3aKpeIUIeHHEe  NPaKTUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIM, TOOIPEHNE UHUIMATHB.

Jlekyusi — cUCTEMATH4eCKOE, MOCIEAOBATEIbHOE, MOHOJOIMYECKOE  H3JI0KEHHE
npenoaaBaTeseM y4eOHOro MaTepHuana, Kak MpaBuilo, TECOPETHYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCHpPOBaTh OCHOBHBIC WJEH, BBIBOABI M O0OOIIEHHS JIEKIWHU; BBLACIATH BAKHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXO0IMMO OTMETHTHh BOIPOCHI WIIM MaTepHallbl, KOTOPHIE
BBI3BIBAIOT 3aTPYIHEHMSI, U MOMNBITATbCS HAMTH OTBETHl B PEKOMEHJ0OBaHHOM nuteparype. Ecnu
pa3oOparbcsi B MaTepHane He yaaercs, cieqyeT copMyaupoBaThb BONPOC M 3aJaTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH UM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOM NesATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEJEHUU IO/
PYKOBOACTBOM TMpEMojaBaTeNs, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TOOBI MMETH BO3MOJKHOCTH AKTHBHO Y4aCTBOBAaTh B
06CY)K)ICHI/II/I. Taxskxe moJie3Ho MMOATOTOBUTE BOIIPOCHI U UJACHU JJIA O6CY)KI[€HI/I$I, qTO IIOMOXKET
r1y0Ke OHATH MaTepual U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

IIpoexm — uccnenoBarenbckas paboTa 1o Kypey U IMpe3eHTalus pe3yibTaToB.

Jns ycnemHoW MNOATOTOBKM K MPOEKTY: YETKO OMNpEAeNIUTE IEeNU M 3aJayd MPOEKTa,
pacmpenenuTe poJiM W OO0S3aHHOCTH MEXKIY YJYaCTHHKAMH, a TaKKe YCTaHOBUTE CPOKH
BBITIOJTHEHUSI K&XKIOU 4acTH paboThl. PerynspHo mpoBoanuTe BCTpeuH At OOCYKASHHS Tporpecca
U PEIICHHs] BO3HUKAIOIUX BOIPOCOB.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
OTpaHUUYEHHOE BpeMSI.

Llenb KOHTPOJIBHON PaOOTHI — MOMYYUTh CIIEUATLHBIE 3HAHUS TI0 OJHOM MIIM HECKOJIBKHM
TeMaM JHUCUHUIUIMHBI U POIEMOHCTPUPOBATH HABBIKM X MPAKTUYECKOIO TPUMEHEHHS.
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Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOMalllHUMHU 3aJaHUSIMHW BaXHO BHHUMATCIIBHO O3HAKOMUTLCA C
TpeOOBAaHUSAMHU U CPOKAaMH BBINOJIHCHHs. PeKoMeHyeTcss pa30MBaTh 3aJaHHs HA 3Tarbl, YTOOBI
n30exaTh MEeperpy3kd W JIydille YCBOUTH Marepuai. VMcmonap30BaTh pas3iiuyHble UCTOYHUKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAHH-PECyPChI, I 00Jiee rITyOOKOro MOHUMAaHHMSI TEMBI.

bonycnvie 6annvl — 3TO OLEHKH, KOTOPBIE CTYIEHTHI MOTYT IOJIyYUTHh 32 BBIOJHEHHE
JIOTIOJIHUTEIIbHBIX 3aJaHUH.

@opmar OOHYCHBIX OajUIOB TIO3BOJIIET CTYACHTaM YIYYIIUTH OOIIYI0 OLIEHKY IO
JUCLHUIUIMHE (MOYJII0) U CTUMYJIUPYET YIi1yOJIeHHOE U3ydeHHe MaTepuaa.

Camocmosmenvnasa paboma — paboTa CTYJCHTOB, HAIpaBICHHAs Ha YIIIYOJIECHHOE
U3yYEHHE OTCIIbHBIX TEM M BOIPOCOB YICOHOW JUCIUTUTMHBI (MOIYJIS).

B nporiecce camocTosTeNbHON pabOThI CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepHralaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIIOYAOT padboTy
C KOHCIIEKTaMH JIeKIni (00paboTKa TeKCTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHUE JIOMOJHUTEIBHBIX TEM, BBIOJHEHHE YIeOHO-UCCIIEIOBATEIBCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUIIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi U OlleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucuuminHae (Moay.aw0) «Teopusi BepositHOcTeli. Ba3oBbIil ypoBeHb»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOy4YaIOIMIUXCS MO0 AUCIUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIiH.

IIpomexyTouHasi aTTrecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (opme
9K3aMeHa, Py STOM MPOBOJAMTCS OIICHKA KOMITETCHIINMA, C(OOPMUPOBAHHBIX IO TUCIUILIMHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU H HpOMGX(YTOHHOﬁ arTeCTaluu
HCIIOJIB3YCTCA ,I[GCSITI/I6EUIJ'IBH3H IIKaJa OLCHHBAHHA, KOTOpasA COOTHOCUTCA C TpaHHHHOHHOﬁ
MATUOAIBHOM IIKAI0H CIICAYIOIUM O6p830M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

[ecatudannbHas IlarudanabHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OLleHKA OLICHKA AMCHMILINHE (MOYJII0)
10 OTtnuuHO CTyIeHT MOJHOCTBIO BJaJeeT 3HAHUSMH, H3JI0)KEHHBIMH B
9 OTAMYHO paboueii mporpaMme, U TIIyOOKO OCMBICIISIET AUCHUILINHY. OH
8 OTIM4HO CaMOCTOSTEIBHO U JIOTUYECKH MIOCIIE0BATEILHO OTBEYALT HA

BCE BOIIPOCHI, aKLEHTUPYs BHUMaHHE Ha HanOOJee BaXKHOM.
YMmeer aHaIM3WpOBaTh, CpPaBHUBATH, KJIACCH(UIIMPOBATH,
0000mmaTh, KOHKPETH3UPOBaTb M  CHCTEMaTHU3UPOBAThH
W3YYEHHBIA MaTepuall, BBIACNAS KIIOYEBBIE MOMEHTHl U
YCTaHaBNUBas MPUIMHHO-CIEACTBEHHBIE CBA3W. YeTko
dbopMynupyeTr  OTBETBl,  YBEPEHHO UHTEPIPETUPYET
pe3yapTaThl aHAIW30B W JPYTHMX HCCIENOBAHWH, a TaKKe
pemaer crnoxHele 3amaund. CTyOeHT XOpOIIO 3HAKOM C
METOAAaMH HCCIIEOBaHNs, HEOOXOIMMBIMH JJIS TPAKTUYECKOM
JIeSITEIbHOCTH, ¥ YMEET CBS3BIBATh TEOPETHUECKHE ACTIEKTHI
JUCHUIUIMHBL (MOZIYJIs) C IPAKTHYECKUMHU 3a/lad4aMHu.

XOpOH.IO CTy,Z[GHT o6na;[aeT SHAHUAMHA MPEAMCTAa MOYTHU B IIOJHOM

6 Xopomo obbeMe paboueit IporpaMMBI M CAMOCTOSTEIHHO, TJOTHIECKH

mocCJICA0BATCIIbHO U BCECTOPOHHE OTBEYACT HA BCC BOIIPOCHI,
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HMecatudannbuas IlarudanabHas Oo0mas xapakTepuCTHKA pe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA AUCUUIINHE (MOIYJIIO)

aKIICHTUPYS BHUMaHUE Ha Hau0OJee 3HAYMMBIX MOMCHTAX.
OH ymeeT aHaIM3UpOBaTh, CPABHUBATH, KIacCH(UITNPOBATH,
0000maTh, KOHKPETH3UPOBaTh M  CHCTEMATH3UPOBAThH
W3YYCHHBIM MaTepUall, BBIICISAS €r0 KJIFOUEBHIC aCHCKThI U
yCTaHABIUBAsI MPUYHHHO-CIIC/ICTBCHHBIC CBSI3H.
®dopMynUpyeT CBOM OTBETHI, YBEPEHHO HWHTEPIIPETUPYET
pe3yibTaThl aHAIM30B W JIPYTHX WCCICIOBAaHHMA, a TaKKe
pelIaeT CIOKHBIC CUTYyaIlMOHHBIC 3a1aun. CTYJICHT XOPOIIO
3HAKOM C METOJAaMH HCCIICIOBaHMS, HEOOXOIUMBIMHU IS
NPaKTUYECKOW  JEATENLHOCTH, ¥  yMEeT  CBS3BIBATH
TEOPETUYECKHE aCIEeKThl TMpeaMeTa ¢ IMPAKTHYCCKUMHU

3a1a4aMHu.
5 YnosnerBoputensHo | CtymeHT o6iaaaeT 0a30BBIMU 3HAHHUSIMU TI0 TUCITUTUINHE, HO
4 V I0BJIETBOPHUTENBHO | UCTIBITHIBACT TPYAHOCTH IPH CAMOCTOSTENBHBIX OTBETaX M

UCTONIB3YeT HEeTOUHbIe (hOPMYIHUPOBKU. B Xome oTBETOB OH
JIOITyCKaeT OIMIMOKH, Kacaroluecs CyTH BOIpPocoB. CTyAeHT
CIOCOOEH pelIaTh TOJIbKO CaMble MPOCTHIE 3a/1a4 U BIIAJEET
JMIIb MUHUMAaJIbHBIM Ha0OpOM METOZI0B UCCIICIOBAHMUS.

3 He cnan CryneHT He OBNIajeN 00s3aTeIbHBIM MUHIMYMOM 3HAHHUH 110

He cnan MpEeIMETY U HE MOXET OTBETUTh HAa BOIPOCHI, HAXKE E€CIU

1 He cian MperoAaBare’b 3aJaeT  JOMONHUTENbHBIE  HABOJSIINE

BOIIPOCHI.

Hucuurnnuna (Moxynb) «Teopusi BeposiTHOCTE. ba3oBbIE  ypOBEHB» OILIEHUBACTCS
clenyroImuM o0pa3om:

AKTHBHOCTH Bec |KoaunuyectBo Onucanue
Jomamuwve 3aganns | 10% 14 Habop 3amad o remam Henenn
KonTtponenas padora | 60% 2 [Mucemennas padota ¢ HabOpoM 3az1a4, KOTOPbIE HYKHO

PEUIUTD 3a OIrPAHUYCHHOC BPEMA

OK3aMeH 30% 1 [TucemeHHast niu yCTHas paboTa Hall 3aJJaHIeM,
HaIpaBJICHHBIM Ha ITPOBEPKY MOJYUYSHHBIX 3HAHUN U
HABBIKOB M0 TUCHUTUIAHE (MOIYIIIO)

B pamkax u3yueHus: AUCUUIUIMHBI (MOYJIs]) BOBMOXKHO MOJydeHUuEe OOHYCHBIX OalljIoB.

®opmyaa pacyéra HUTOroBOM OIEHKM MO0 aucuuiuidHe (Moay/aw) «Teopus
BeposiTHOcTell. Ba3zoBblii ypoBenb»: «0,1 x cpennee 3a momanrane 3aganus + 0,6 x cpeanee 3a
KOHTpOJbHBIE paboThl + 0,3 X sK3aMeH».

Texyummii KOHTPOJIb YCNIEBAEMOCTH 00y4AIOMINXCA 10 JTUCHUILINHE (MOAYJIIO)
IIpumepHbIe fOMAaLIHUE 3aJaHUS
Jdomammuee 3aganue 1.

1. TIpocTpaHCTBO 2JIEMEHTAPHBIX UCXOI0B COCTOUT U3 12 paBHOBEPOSTHBIX HCXOJIOB.
CoObiTHe A COIEpPKHUT 5 ncxoa0B, cobbiTue B — 7, ux nepeceuenne — 3. Haiiaure P(A U B),
P(-B), P(A\B);
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2. B smuke 4 Genpix u 6 uépHbIX mapoB. Haynmauy u3BnekaroT 2 mapa. Haiigure
BEPOSITHOCTh TOTO, YTO 00a mapa — YEpHbIC, UCHOIb3Yys KIACCHUYECKYIO BEPOSTHOCTHYIO
CXEMY;

3. Ha orpesok [0][2] naymady OpocatoT nBe Touku. HaiiuTe BepoATHOCTHh TOTO, YTO
paccTosiHue MKy HUMU MEHbIIIE 1, HCIOJIb3Yysl TEOMETPUUYECKYIO BEPOSTHOCTD;

4. TIpubop moxer paboTaTh B JIBYX pEXKHMax: OCHOBHOU (¢ BepoaTHOCThIO 0,7) u
pesepubii (0,3). BepostHocTh 0TKa3a B ocHoBHOW pexkume — 0,1, B pesepeHom — 0,4.
HaiinuTte BepoaTHOCTH OTKa3a mpuOOpa, UCIOIb3Yysl (POpPMYITy MOJIHON BEPOSTHOCTH;

5. B ycnoBusx npeapiayliei 3amaun npubop otkazan. Haiiaure BeposITHOCTH TOTO,
9TO OH paboTall B pe3epBHOM pekuMe, mpuMeHuB Gopmyiy baiieca.

Jlomainee 3aganue 2.

1. JluckperHas ciydaitHas BenuuMHa X 3amaHa pacrpeaenenuem: P(X=0)=0,3,
P(X=1)=0,4, P(X=2)=0,3. Haiimute M[X], D[X] 1 mocTpoiiTe ¢pyHKIHIO pacupeneneHus F(X);

2. Haiinure BeposSTHOCTH TOTO, YTO B § HE3aBUCHMBIX HCHBITAHHSX C BEPOSTHOCTHIO
ycnexa 0,5 Oyzner poBHO 4 ycriexa, UCIOJIb3ysl OMHOMHUAIBHOE pacIpe/iesieHHE;

3. Ywmcio BBI30BOB B KOJUI-LIEHTP 3a Yac OMUCHIBAETCS pacmpeneneHueM Ilyaccona c
A = 3. HaiiguTte BeposSTHOCTH TOTO, UTO 32 Yac MOCTYIHUT He O0Jiee IBYX BHI30BOB;

4.  Jlana coBMmecTHasl Ta0iMIla pacupeeneHns ciaydaiiHelx BenuunH X u Y. Haiinure
MapruHaibHble pacnpeneiaeHus X 1 Y ¥ NpoBepbTe UX HE3aBUCUMOCTD;

5. Jlns jaMcKpeTHOM JBYMEpHOM ciyyailHOW BEIWMYMHBI HaWJIUTE YCJIOBHOE
pacnpenenenue X npu Y = 0 u Beruuciure M[X | Y =0].

Jomamnee 3axanue 3.

Crny4aiiHas BenmunHa X paBHOMEPHO pacnpeneneHa Ha orpeske [ 1][7]. Haliqute ninoTHoCTh
f(x), pynkuuto pacnpenenenus F(x), M[X], D[X] u P(2 <X <5);

Bpems oxxuianus noesza uMeeT 3KCIOHEHIMAIbHOE paciipeesieHue ¢ napamerpom A = 0,1
(B MuH ). Haiimute BepOsSTHOCTB TOTO, YTO MPUAETCS XKAaTh Oosiee 15 MUHYT;

Cnyuaiinas BenmmumHa X ~ N(3, 9). Haitnute P(0 < X < 6), ucnons3ys Tabmuiry
CTaH/IapTHOI'0 HOPMAJILHOI'O PACIIPEAETICHUS;

3amana coBMecTHas MIOTHOCTH f(X, y) = c(x + y) Ha kBagpare [O][1]x[0][1]. Haiinurte
KOHCTaHTY ¢ ¥ MapruHanbHble oTHocTH £ X(X) u f Y(y);

Jlnist abCOMOTHO HENPEPhIBHOM ABYMEPHOMN ClIydaifHON BEIMYHMHBI C 33JaHHON COBMECTHOM
IUIOTHOCTBIO HalIUTE YCIOBHYIO TUIOTHOCTS f(X|y) U ycnmoBHOe MaTemaTnueckoe oxuaanue M[X

1Y =yl

IIpumepHbIe 3a1aHNS IS KOHTPOJIbHON padoThl

1. JluckperHas ciydaiiHas BenuunHa X 3aJaHa 3aKOHOM pactpenenenus: P(X = 1) =
0,2, P(X=2)=0,5, P(X=3)=0,3. Haitnute Mmaremaruueckoe oxxunanne M[X] u qucrepcuto
DIX];

2. Haiigure BeposSTHOCTB TOTO, YTO B 6 HE3aBUCHMBIX HCITBITAHUSIX C BEPOSATHOCTHIO
ycniexa 0,4 Gynet poBHO 2 ycrexa, UCHOb3ys OMHOMHAIbHOE paclpeieeHue;

3. Umcno oTka3oB cepBepa 3a JAEHb OMHCHIBaeTca pacnpexaeneHueM Ilyaccona c
napametpoM A = 1,5. Haiiaure BeposTHOCTB TOTO, YTO 32 I€Hb IPOU30UIET POBHO O/IMH OTKa3;

4. BepoATHOCTb YyCHEUIHOW 3arpy3kH CTpaHHUIBI NpU MepBoM 3ampoce paBHa 0,8.
Halimure BEpOATHOCTH TOro, YTO IIepBasl YCIELIHAs 3arpy3ka IPOU3OMAET HAa TpeTben
MTONBITKE, UCIIOJIb3ys TEOMETPUUECKOE PACIIPEICIICHHUE;

5. Iyers X ~ bepuymmu(p = 0,6), Y ~ bepuymmu(p = 0,7), u X, Y He3aBUCHMBIL.
Haiimure P(X +Y = 1);

6. [lana coBmecTHas Tabnuia pacrnpeaeiaeHus ciry4aiHblx BennuuH X u Y. Haiiaure
MapruHaJbHbIe pacnpeneneHns X 1 Y

7. B ycnoBusix mpeaslayieit 3a1aun NpoBepbTe, SIBISIOTCS I X U Y HE3aBUCUMBIMU;
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8.  Jlmst 3amaHHON COBMECTHOW TaOJWIIBI HaWIUTE YCIOBHOE pacmpesencHue X MpH
ycanoBuu Y = 1;
9. Beluucnure yciaoBHoe MaTemMaTHueckoe oxxkuaanue M[X | Y = 1] mo coBMecTHOMY
pacnpenenenno X 1 Y;
10. Jlokaxwure, yTo eciid X U Y — HE3aBUCHUMBIE JUCKPETHBIC CITydYaliHbIC BETUYMHBI,
To M[X +Y]=M[X] +M[Y].

3aganus AJ151 NPOMEKYTOYHOM ATTECTANUM 10 JUCUHUILIMHE (MOTYJII0)

Ne n/m 3ananue OTtBer Komneren
nus
1 | B ypae 4 Genbix u 6 u€pHbIx mapos. Hayaauy BBIHUMAaIOT 0,4 [K-2
onuH map. KakoBa BepOSATHOCTH TOTO, IYTO OH OeIbIH?
2 Kaxk HaspIBaeTcs cxema, B KOTOPOH BEPOSITHOCT COOBITHS reoMeTprudecKas OIIK-4
OTIpeaeNsieTcs KaKk OTHOLICHUE MEPhI OJIarOMPHUSITHBIX BEPOSITHOCTD
HCXO0JI0B K MEpE BCEr0 NPOCTPaHCTBA?
3 CoObiTust A u B HesaBucumsl, P(A) = 0,5, P(B) = 0,6. 0,3 OIIK-4
Uemy paBHa BeposiTHOCTh P(A N B)?
4 Kak Ha3pIBaeTCs BEPOSTHOCTH COOBITHS A MIPH YCIOBUH, yCIIOBHAs [K-2
470 coOBITHE B mpomsonuio? BEPOSITHOCTh
5 B 10 He3aBHCHUMBIX HCTIBITAHUSAX C BEPOSTHOCTHIO yCIieXxa 3 [K-2
0,3 HaliaAuTe MaTEMAaTUYECKOE OKUIAHUE YHUCTA YCIIEXOB.
6 Uwcno 0TKa30B cepBepa B ACHD OMHCHIBACTCS 0,135/¢2 OIIK-4
pacnpenenenuem [lyaccona ¢ A = 2. Uemy paBHa
BEPOSITHOCTh OTCYTCTBHSI OTKa30B 32 JICHb?
7 JBe ciyqaitHple BenmnauHbl X 1 Y IMEIOT COBMECTHOE HET OIIK-4
pacnpenenenue. Ecim P(X=1, Y=1)=0,2, P(X=1) =0,5,
P(Y=1)= 0,4, sBustrorcst i1 X U Y HE3aBUCUMBIMH?
Hanummre «ga» uim «HeT».
8 YcnoBHOe MaTemMarnueckoe oxkumaane M[X | Y=2] = 5. cpemHee [K-2
Uro 370 03HavyaeTr? Hanuimre 0HO CIIOBO: «CpenHee»,
«BEPOSITHOCTBY, «IHCIIEPCHUSI.
9 Kaxkoit MmeTon B numpy UCHOJIB3YyETCs ISl CO31aHUSs random.rand T1K-2
MaccHBa C PaBHOMEPHO paclpelesIEHHBIMHA 3HaUeHUSIMU
Mexay 0 u 1? Hanwmmre ToJIbKO HMst QYHKITHH.
10 | Kak HaswiBaetcst pyHkius B Python (pandas), groupby OIIK-4
MO3BOJISIONIAs BEIYMCIUTD CPEHEE 3HAUYCHHE 110
rpynmnam?
11 | Kakoit mapamerp B dyukumn np.random.binomial(n, p, p OIIK-4
size) 3amalt BepOSATHOCTH ycriexa?
12 Kakoii MeToj1 B pandas UCTIONIB3YETCs JIJIS UTSHUSI TAaHHBIX read_csv TIK-2
n3 CSV-gaiina?
13 | Kakoii Tun gannsix B Python (pandas) npezacrasisier series [K-2
OJTHOMEPHBIH MAacCHB C HHICKCAMH?
14 Kakoii rpagux B seaborn moaxo Ut JJsl BU3yaTu3ariu histplot OIIK-4
pacrpeeneHus OTHON YHCIOBOH MMepeMEHHOM?
15 | Kakoit meron B matplotlib ucmonb3yeTcst sl IOCTPOCHUS scatter OIlK-4
TOYEYHON AHarpaMMsl?
16 | Kakoit meron B pandas UCHOIb3yeTCs A1 00bEIUHEHHUS concat IK-2
JIBYX TAOJIHII 110 CTpOKamM?
17 | CymMa He3aBUCHMBIX OAMHAKOBO pacrpeaenEHHbIX LIEHTpaJIbHAS OIIK-4
CIyYaifHbIX BEJTMYWH IIPH OOJIBIIIOM N MPHOIMKEHHO npesenbHast

clieyeT HopMallbHOMY pacnpesenenuto. Kak Ha3piBaeTcs
aTa Teopema’?

ONEKTPOHHBINA JOKYMEHT




18 | Kak Ha3bIBaeTCs MUHUMAIBHBIN 3 QEKT, KOTOPBIHA JETEKTUPYEMBII [K-2
CTaTHCTUYECKHI TECT CIIOCOOCH O0OHAPYKUTh IIPU adhdexr
3aJJaHHOW MOIITHOCTHU?

19 | Kakoii kpuTepuii HCTIONB3YETCsI Il TPOBEPKU xu-kBazpar / chi- OIIK-4
HE3aBHCHMOCTH ABYX KaTerOPHAIBHBIX IIEPEMEHHBIX B square
Ta0IUIE CONPSKEHHOCTH?

20 Kax na3biBaeTcs CBOMCTBO OLICHKH, IPU KOTOPOM €€ HEeCMEIIEHHOCTh T1IK-2

MaTEeMaTHYECKOE 0XKUJJAaHUE PABHO OLICHUBAEMOMY
napamerpy?

ONEKTPOHHBINA JOKYMEHT
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