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1. HaumeHoBaHHe JUCIHILTHHBI

«Teopusl BepoATHOCTeN ¥ MaTeMaThyecKasl CTaTUCTHKa».

2. TlepeyeHb IUIAHMPYEMBIX Pe3y/IbTaTOB OCBOEHHsI 00pa3oBaTe/TbHOM
nporpaMmasl (mepeueHb KOMIIETeHI[UI) C YKa3aHHeM MH/UKATOPOB UX /I0CTHKeHMs
U IVIAHUPYeMbIX Pe3y/IbTaTOB 00yueHH s 10 AUCIUIIHHE

Kopg HaumenoBanue WNHavKaTopsl OCTUKEeHUS Pe3ynbTarhl 00yueHus (YyMeHUS U

KOMIIET | KOMITeTeHL|U! KOMIIeTeHLIUU 3HaHUS), COOTHECEHHbIE C

eHLUU WH/JVIKaTOpaMu JJOCTUKeHHUs

KOMITeTeHLIUU

I[MTKH-1 | CriocobHOCTh 1.JeMOHCTpUpYeT 3HaHUA O 3HaTbh: COBPEMEHHbIe MaTeMaTU4yeCcKue
TPUMEHSITh COBpPEMEeHHbIX KOHLIETILIU, TTO3BOJISIOLME OMUCHIBATh
o011ieHayuHble, eCTeCTBeHHOHAYUHbIX peanbHble  OOBEKTBI, CHUCTEMBI WU
OOIIIeMH)KeHEPHBI | KOHLETIIIUSAX, MpOLeCChl; OCHOBHbIE TIOHATHSA U
e 3HaHWs, o0IIeMH)KeHepHBIX MOAX0/jaX, | MeTOJbl CTOXAaCTHUECKOr0 aHaiv3a |
MaremMaTUyeCcKue | MeToJax MaTeMaTU4yecKoro MO/Ie/IMPOBaHUsl CJTy4YaliHbIX SIBJIEHUM.

MeTOo/ibl B c(hepe
UT

dHa/IM3d U MO e/TMPOBaHMA.

yMeTb: 000CHOBBIBATh BbIOOD
BEpPOSITHOCTHOM WM CTaTUCTHUUECKOM
MOJie/Id  TIPU  aHa/li3e  CAy4YalHOro
sIBJIeHUsI, YYWThIBas ee CBOWCTBA W
[TMana3oH TIPUMEHEHHs; OCYIIIeCTBUTh
peJieBaHTHBIM BBIOOD TMPOrpPaMMHBIX
CpeAcTB Ais mozbopa TapaMeTpoB M
aHaJ/IM3a BIOpaHHOW MOJIeJTH.

2.IlpvMeHsieT 3HaHUA [
TeOpeTUYeCKoro u
9KCTIepUMeHTa/IbHOTO
rccnenoBaHus B chepe
pa3pabOoTKH MPOrpaMMHOTO
obecrieueHusl.

3HaTh: OCHOBHBIE CTOXaCTHUECKHe
MOJXOAbI U METO/Ibl, UCIIO/Ib3yeMble B
chepe pa3paboTKH, TECTUPOBAHUS WU
aHasiM3a TPOrPaMMHBIX TIPOJYKTOB H
IT - cepBucCoOB.

yMeTh: PUMEHSITh TEOPEeMbI U METO/IbI

TeOpUun BepOHTHOCTEﬁ 44
MaTeMaTHueCKOH CTaTUCTUKU B
TEeOPpETUUECKHX n MPpUK/IAJHBIX

ucciefioBaHussx B cdepe pa3paboTku
IT - npoAyKTOB 1 aHa/M3a pe3y/bTaToB
TIPOBe/IeHHbIX MCC/Ie[0BaHHUMH.




3. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbI

HucuynvHa «Teoprs BepOATHOCTeNW M MaTeMaThuecKasi CTaTUCTHUKA» OTHOCUTCS

K «{uk/y MmaTeMaTUKU U UHOOPMaTUKW».

4. O0beM ANCIUIUIUHGBI (MO/y/15) B 3aUeTHBIX eJMHULIAX M B aKaJeMUYeCKHX
ceMHHaphbI)

Yacax C

BbIJle/IEHHEM o0beMa ayAuTOPHON (JIeKIHH,
CaMOCTOATE/TbHOM Pad0oThI 00yUAOIUXCSA
OuHas dopMa 006yueHust
Bup yueoHo# paboThI o Bcero Cemectp 3
JUCHMITUHE (B3/ewm (B yacax)
yacax)
OO01as TPYAOEMKOCTD JUCIIMILTHHBI 4/144 144
KonTakTHas padora- 68 68
AyauTOpHBbIE 3aHATUSA
Jleknum 16 16
CeMuHapBbl, NpaKTHYeCKHe 3aHATHSA 52 52
CamocTosTe/IbHasA paboTa 76 76
Bup Tekyliero KOHTpOJIs KonTponbHas KonTponbHas
paboTa paboTa
Bui mpomMe)xyTOUYHOM aTTecTaljuu JK3aMeH JK3aMeH




5. Cojep)kaHHe JUCHHUILUIHHBI, CTPYKTYpPHPOBaHHOe MO TeMaM (pa3jesiam)
AMCOMIUIMHBI C yKa3aHHMeM HX 00bpeMOB (B akKajjeMHYeCKHX 4Yacax) U BHJOB
y4eOHBIX 3aHATHH

5.1. CopeprxaHue AMCIUIIUHBI

Tema 1. OcHOBHBIE TIOHATHSA U TeopeMbI TeOPpHUHU BEpOHTHOCTEﬁ

1. OCcHOBHBIE TIOHSATUSI TEOPUM BEPOSITHOCTEH. DjieMeHTbl KOMOWHATOPUKH: KOMOWHATOPHbIE
TpaBUJIa CJIOXKEHUSI U YMHOXKEHUSI; TIepeCTaHOBKH, pa3MeIleHHst U COUeTaHHs B CXeMe Bbibopa
0e3 Bo3BpallleHUs U C Bo3BpaleHreM. buHom HbioToHa. BuHOMMHABHBIE KO3(MGMHUIIMEHTHI U
ux cBoiictBa. COOBITUA M OIEepaluu HajJ, HUMH. JJUCKpeTHOe TMPOCTPAHCTBO 3/IeMEeHTapHBIX
ucxo/oB. Kraccuueckasi BepOSITHOCTHasi cxema. ['eomeTpuueckasi BepPOSITHOCTb. Asrebpa u
curma-anre6bpa cobeiTvil. bopesneBckasi curma-anrebpa. BepositHocTHast Mmepa. BeposiTHocTHOe
npocTpaHcTBO. CBOMCTBA BEPOSTHOCTH, BBITEKAIOIIME M3 aKCMOM: MOHOTOHHOCTb, (hopMy/ia
BK/TFOU€HUM-UCK/TIOUeHU, KOHeUHasi IT0/TyaJIuTHBHOCTb.

2. YcnoBHas BepOATHOCTb U HE3aBUCUMOCTb. Y C/IOBHas BepOATHOCTb. TeopeMa yMHOXeHUSs
BeposiTHOCTeH. [lomapHO He3aBUCHMble U HE3aBUCUMble B COBOKYITHOCTH COOBITHSI.
HezaBucumocTs coObiTHL. @opMyIia 1osiHOM BepositTHOCTH. dDopMmyiia Batieca.

3. Cxema bepnysu. Iloc/enoBaresibHbie He3aBUCUMbIE MCIIBITAHUS C JBYMS HCXOJaMHU.
Pacnipefiesienne uuciia ycriexoB B 1 UCTbITaHUsX. Hanbosiee BeposiTHOe UMC/IO YCIIEXOB B
cxeme bepHy/umi. Homep mepBoro ycrielutHoro ucneiTaHus. Teopema IlyaccoHa pajisi cxembl
bepnymu.

Tema 2. CiyualiHble BeJTMUMHbI

1. Ornpepenenue ciayyaiHOUM BenuuuHbL. [IoHSTHME ciayuvaliHOM BenuuuHbl. CryvailiHas
Be/lMUMHA KakK U3Mepumas (QyHKLMs, 3aJaHHasg Ha [IPOCTPAaHCTBE 3JeMeHTapHBIX
ucxo/ioB. OYHKIMS pacrnpefie/ieHysi CTy4aiiHOW BeJTMUMHBI, ee CBOWMCTBA. VIHAMKATOp COOBITHS
Kak TpocTeilasi cjiydyaiiHasi BejnurdHa. DYHKIUS pacripefie/ieHUs] WHAWKATOpa COOBITHS.
CMecu pacripefie/ieHUN.

2. HvckpeTHbie CyuyaliHble BeJINUMHBI u ux OCHOBHbIE YKMC/IOBbIE
XapaKTepUCTHKU. [INCKpeTHass ciyvaiHass BenuuwHa. CriocoObl  3aJjaHUSl  TUCKPETHOM
ClyyallHOM BeJIMUMHBL: Psifi pacripefiesieHus U (yHKUUsl pacripefeneHusi. ['paduk QyHKUuU
pacripeiesieHUs] AUCKPeTHOM C/ydyallHOW BeWUMHBbI. MaTeMaTHhuecKoe OKWjlaHue, AUCTIepCUsi
W CpefgHee KBaJlpaTUUYeCKOe OTK/JIOHEeHWe [AUCKPeTHOM CaydyaliHoW BenuuuHbl. (CBOWCTBa
MaTeMaTUUeCKOro OXKUAAHUS U Jucriepcid. MaTteMaTuueckoe OXKUaHUe, AUCTiepcust QyHKIUU
OT JJMCKPETHOM CTyYallHOW BeJTMYMHBI.



3. OCHOBHbBIE [UCKpPETHbIEe pachpefe/ieHds. bBHHOMHUA/NbHBIM 3aKOH pacripefie/ieHus..
'eomeTpruecKuii 3aKOH pacripejiesieHus. [IpocTeMInii MOTOK COOBITHI. 3aKOH pacrpee/ieHust
[Tyaccona. I'unepreomeTpruecKuii 3aKOH pacrpe/ie/ieHus.

4. AOCOMOTHO HeTpepbIBHbIE C/y4yaiiHble BeIMUMHBI W WX OCHOBHbIE UHCJ/IOBBIE
XapaKTepUCTUKU. AOCO/IIOTHO HerpephiBHas CiaydaiiHas BenuunHa. Criocobbl  3aaHust
abCOJ/IFOTHO HETIPEePBIBHOM CyYalHOM BeJIMUMHBL: (DYHKI[US pacrpefesieHusi W (QyHKIUS
noTHOCTU. CBOWCTBA TJIOTHOCTU pacrpefieneHrs. MaTemMaTUUeCcKoe OXKWJaHue, JUCTIePCUs U
cpefiHee KBa/[paTHyeckoe OTK/IOHeHHe abCO/TF0THO HeTIPepPhIBHOM C/TyYalHOM BeJTMUMHBI.

5. OcHoBHble abCO/IOTHO  HerpepbiBHBbIE  pacrpefieneHus. PaBHOMepHBbIM  3aKOH
pacripefiefieHdsl.  OJKCIIOHeHLMaNbHbIM  3aKOH  pacripefiefieHus..  HopMasbHBIA ~ 3aKOH
pacripefienieHysi. JIorHopMmasibHOe —pacripefiesieHye. 3aKOHbI — pacripefie/ieHdsi BakKHble B
MaTeMaTHhueckol ctatictuke: CThlOZieHTa, XU-KBajpar, ®uiepa — CHefeKopa.

6. MOMeHTbI M KpUTHMYEeCKHe TDaHULIbl CyyalilHOW BenuuuHbl. HauasbHble W LieHTpasbHble
MOMEHTBI CIyYaiHOW BeJWYMHbL. ACUMMETPUSI U SKCLeCC pacrpefeneHusi C/Iy4yauHOU
Be/IMUMHbI. KBaHTWU/IM, MPOLIEHTHbIE TOUKU pacripe/iesieHus1 Cy4yaliHOW BeJIMuuHbL. MearaHa u
MO/Ia pacrpejie/ieHus1 CTy4aliHOW BeJIMUVHBI.

Tema 3. Cucremsbl C/IydaliHbIX BeJTHUUH

1. Cnyuaiinble BeKTOpbl. PYHKIMS pacrpefiesieHdsi CIy4YallHOrO BeKTOpa U ee CBOWCTBA.
[uckpeTHble CilydaliHble BEKTOPbI, pacripejiejieHue JBYMEPHOIO [WCKPETHOTO CIy4yalHOro
BEKTOpa U ero KOMIIOHEHT. Y C/IOBHbIe pacrpe/iesleHus. Y CJIOBHBIM psiJ| pacripefesneHus (AJis
JUCKDETHBIX CJ/IyualiHbIX BeJMUKH), yC/IOBHAsl TJIOTHOCTb pacripefesieHusi (1 abCOMIOTHO
HeTpepbIBHBIX CJIyYalHbIX BeIMYMH). YC/IOBHOe MaTeMaTH4ecKoe oOkujaHue. Dopmysa
MOJIHOTO MareMaTH4yecKoro oxxujanus. PopMmyna noJHOW aAucrepcuu. HesaBucumocTb
ciiydaiiHblx BenuuuH. KoBapuanusi v Ko3¢¢uiueHT koppesnsituu. CBOMCTBa KOBapyaluu U
KO03((rLIieHTa KOppesLyu.

2. MHoromMepHoe HopMasjibHOe pacripegesneHde. DyHKOUA pacnpejesieHuss Y IUIOTHOCTb
MHOI'OMEpPHOI0 HOpPMaJbHOI0 pacnpezeneHvs. HopmasibHOCTb CyMMBI  He3aBUCUMBIX
HOpPMaJIbHO pacripefie/ieHHbIX CyualiHbIX BeJTMUMH.

Tema 4. IlpeaenbHbie TeopeMbl TEOPHH BepPOSITHOCTEH

1. 3akoH OosnbIMx uyucesn. MaccoBble ciydaiiHble siBjieHHSI. CXOJUMOCThH 1O BEPOSITHOCTH.
HepaBeHnctBa YeObiméBa u MapkoBa, Teopema UeObmiiéBa. Teopema bepHy/utM u oljeHKa
BeposATHOCTH. OOCYKIeHHe YCI0BUM CTaTUCTUUECKON YCTOHUMBOCTH.



2. llenTpanbHasi mipefenbHasi TeopeMa. CXOAUMOCTb MO pacnpegeneHuto. LleHTpasnbHas
ripefie/ibHasi TeopeMa [Jisd OAWHAKOBO pacrpejle/ieHHbIX caraemMbix. Teopema MyaBpa —
Jlarnaca.

3. Tlpubmxenve Ilyaccona B cxeme bepHysmnu. [IpenenbHass TeopeMa U TpUOIMKeHHast
dopmymna [Tyaccona. O1jeHKa TOYHOCTH MPHUOIVKEeHHSI.

Tema 5. BbIOOpoUHBIii MeTO/] MaTeMaTHUYECKOM CTaTUCTUKH

1. OcHoBbl BbIOOpPOUHOrO MeTofa. [IpegMeT W 3aJauM  MaTeMaTUYeCKOM CTAaTUCTHKH.
['eHepasbHas ¥ BbIOOpOUHAst COBOKYIHOCTH. CilydaiiHasi M1 KOHKpeTHast BbIOOpKU. CiiyuaiiHas
TIOBTOpHAasi W CjayuaiiHasi OecrioBTOpHas BLIOOPKH. JlOMyCTHMbIMi 00BEM BBIOOPKU IS
obecrieueHus ee perpe3eHTaTUBHOCTH.

2. BribopouHble XapakTepUCTHKU. BapuarioHHbIi psif. CTaTUCTUYeCKW psif pacripeesieHus,
VHTepBa/bHbII BapUalMOHHBIA psifl. DMIMpUuUecKass (QyHKLUS pacripefie/ieHHs] Kak OLjeHKa
¢byHkumu  pacripefienenus. Teopema [I'muBenko-Kanrtenmm. ['mcrorpaMma  Kak — OLjeHKa
TUIOTHOCTH  pacripefiefieHusi. OMIIMpAYecKoe pacripefienieHue. BbiOOpouHble MOMEHTHI.
BribopouHoe cpefjHee, BBIOOpPOUHAsT TUCTIEPCHSI.

Tema 6. OneHNBaHNe NapaMeTPOB pacIpe/e/IeHusI

1. ToueuHble OI|eHKWA TlapamMeTpOB pacripeziesieHus1. [IoHsATHe ToueuyHOl OLIeHKH TapaMeTpa
pacrnpe/iesieHysi reHepaabHOW COBOKYMHOCTH. CBOMCTBA TOUEYHBIX OLIEHOK: COCTOSITeNTbHOCTD,
HeCMeIeHHOCTh, 3((eKTHBHOCTh. BrIOOpPOUHOE Cpe/iHee KaK COCTOSITe/TbHAsi, HeCMellleHHast 1
3¢ deKTHBHas OlleHKa MaTeMaTUUeCKOTO OXXHUAAaHWS TeHepajbHOWM CayuyaiiHOW BeJIMUWHBI.
CMeIeHHOCTh  BBIOOPOYHOM JucTiepcud. VIcrpaBieHHasi BbIOOpDOYHAs [UCTIEPCUST Kak
HecMellleHHass U COCTOsiTellbHasi OIjeHKa TeHeparbHOW AuCrepcrdd. MeTozibl TOCTPOEHUs
TOUEYHBIX OLIEHOK: METO/] MOMEHTOB, MeTOJI MaKCHMajbHOTO TipaBAonozobus. ITocTpoenue
OLIeHOK TTapamMeTpOB paclipe/ie/ieHui CyualiHbIX BeJIUUMH.

2. VHTepBa/ibHBIE OL|EHKM I1apamMeTpoB pacripejesieHus. [[oHsITHe WHTEPBa/JbHOU OLIEHKU
rapamMeTpa pacrpejie/ieHusi reHepaJbHOW COBOKYITHOCTH. TOUHBIE ZJOBEPUTe/IbHbIE UHTEPBAJIbI
[J/1s1 TlapaMeTpOB HOPMa/IbHOrO pacrpefeneHusi. VIHTepBa/ibHbIe OLEHKM BEpPOSITHOCTH M
Ko durrieHTa Koppesisitiun. [TorpaBka Ha KOHeUHbBIY 00BeM reHepasbHOM COBOKYITHOCTH (17151
TIOBTOPHOM U 0ecrioBTOPHON BBIOOPOK). ACHUMNTOTHYECKHN TIOAXOJ] K WHTEPBAaJLHOMY
OLIeHUBaHUIO.

Tema 7. IIpoBepKa cTaTUCTHYECKHX T'HIIOTE3

1. Cratuctuueckue rurioresbl. [IoHATHEe CTAaTUCTUUECKON TUIIOTEe3bl. BI/I,E[bI CTAaTUCTHUUYECKUX
TUIoTe3: IIapaMeTpHUuiYeCKrue ¢W HellapaMeTprudyeCkKkue, IIpOCTbiIe W CJIOXKHBIE. Hy]'IEBaH nu



a/IbTePHAaTHUBHAs TMIOTe3bl. KpuTepuii MpoBepKy rUIoTe3bl, KpUTUUECKoe MHOXKecTBO. OO011jas
cxeMa IpoBepKH rumore3bl. OmMOKKM MepBOro W BTOPOTro poja. MOIHOCTb KpUTEpHSI.
Hocturaembiii ypoBeHb 3Hauumoctd ( p - value ). TIpoBepka TruroTe3 C TIOMOII[bIO
WHTEepPBaJ/IbHbIX OI[eHOK.

2. lIpoBepka mnapamerpuueckux rurote3. [[poBepka rurore3 O 3HauyeHUSX [lapaMeTpOB
pacrpe/ie/ieHHi: MpOBepKa TMIOTe3bl 0 PaBEHCTBe MaTeMaTUUeCKOro OXKUAAHUS 3aJjaHHOMY
YMC/IOBOMY 3HaueHWI0 HOPMaJbHO pacrpefie/ieHHOM CAydyallHOW BeJIMYMHbBI; TMpPOBepKa
TUMOTe3bl O paBeHCTBe [AUCIEePCHMH 3a/JaHHOMY UWC/JIOBOMY 3HaueHWIO HOpPMasbHO
pacrpe/ie/ieHHOM C/IydailHOW BeMUMHBI; TIPOBEPKAa THUMOTe3bl O UKCIOBOM 3HAueHUH
BepossiTHOCTH. CpaBHeHHWe T[apaMeTpOB pacrpe/ie/ieHrid: TIpOBepKa T'MIOoTe3bl O PaBEHCTBE
JUCTIepCUM  BYX TeHepalbHBbIX COBOKYITHOCTEM; TIpOBEpPKa THUIIOTe3bl O paBeHCTBe
MaTeMaTUYeCKUX OXXWUJAaHWUM [BYX TreHepa/JbHbIX COBOKYMHOCTelM; TpOBepKa TUIOoTe3bl O
PaBeHCTBe /IBYX TeHepaibHBIX Aoseild. Vicnonb3oBanue Python 6ubmioteku scipy.stats s
TIPOBEPKU CUIOTE3.

3. TlpoBepka HemapameTrpuueckux runore3. Kpurepuii ciiyyalHOCTH (KpUTepUM WHBEPCHUN).
KpuTepuii He3aBUCUMOCTU XU-KBajpat. KpuTepuu OAHOPOJHOCTU XU-KBajipaT U CMUPHOBA.
Kputepuii ['pabbca i ompemeneHWs BbIOPOCOB B OJHOMEPHOM Habope /IaHHBIX,
TIO/IUMHSIIOLMXCST  HOPMAa/IbHOMY 3aKOHy pacripefiesieHusi. Kputepur aHaiv3a 3aKOHOB
pacrpefie/ieHdsi CIy4allHbIX BeJIMUMH: KpUTepUM corjacusi (xu-kBajpar, KosmMoropoBa -
CMmupHOBa, [lapbuHa); crieljdasbHble KPUTEPHUH TIPOBEPKH HOPMAaTbHOCTH pacTipe/iesieHus
(JIunmedopca, Ilamupo - Yunka, @unmmbena). Kpurepun capura: Kputepuid BuikokcoHa -
ManHa - YurtHu, kputepuii Kpyckana - Yommca. KosdduiiueHT paHroBoil Koppessiuu
CriupmeHa. Koadduument panroBout koppensiuu Kenpanna. KosadduiyeHT KOHKOpAALMM.
[TpoBepKa rumnore3 0 3HAYMMOCTH PAHTOBBIX KO3((DULIEHTOB KOPpesiLiiu.

Tema 8. OCHOBBI perpecCMOHHOI0 aHa/IM3a

1.ITapHasi perpeccusi. CrieLiMrKaiusi perpeCCUOHHOM Mo/ie/ii. Pe3y/ibTaTUBHBIM MPU3HAK U
dakTopel. CylecTBeHHOCTb (akTopoB. Bribop (Gopmbl perpeccioHHOTO ypaBHeHusi. OljeHKa
rapaMeTpOB YpaBHEHUs TTapHOUW perpeccuy MeTOZ0M HauMeHbBIINX KBa/IpaToB.

2. Mogens MHOXecTBeHHOM perpeccuu. [Tporieaypa orb6opa dakrtopoB. Teopema Iaycca-
MapkoBa. [Ipobsema  MynbTHKO/UTHHeapHOCTH.  OlleHKa  [MapaMeTpOB  ypaBHEHUs
MHO>XeCTBEHHOM perpeccyu C ucrosb3oBanueM Python 6ubmmoTek scipy.stats u statsmodels.

3. OueHka KauecTBa perpeccuoHHOM Mogenu. KoadduimeHnTt nerepmuHaiiuu. CTaTucTAUYeCKast
3HAaUMMOCTh  TapamMeTpoB. AHaAM3 OCTaTKOB HAa  HaJWuvde  aBTOKOPpeSiLUU U
reTepockeZiaCTUUHOCTH. [IpoBepka a/leKBaTHOCTH PerpecCUOHHOM MO/e/H.



5.2. YueOHO-TeMaTUYeCKHH IJIaH

Tpymo0eMKOCTb B yacax

KonTtakTtHasi paboTa - AyauTopHast

Ne | HaummeHoBaHMe Tem(pa3zesoB) pabora Camocrosi
/1 JUCLIUTIMHBI Bcero O6imas, 5 CeMuHapshl, TeJbHadA
T JleKuMM | TIpaKTUYeCK pabora
- vie 3aHATUS
1 OcCHOBHBIE IOHATUS 1 TeOpeMb! 20 10 9 8 10
TeOPUU BEPOSTHOCTEMN
2 CryuaiiHble BeJTMUMHBI 28 14 4 10 14
3 CucTeMbl CTyyarHbIX BeJIMUKH 15 7 1 6 8
4 Hpe,[[eijHbIevTEOPEMLI TeOpUu 9 3 1 9 6
BEpPOATHOCTEU
5 Br16opouHbIii MeToz 11 5 1 4 6
MaTeMaTUyeCKON CTaTUCTUKU
6 OueHriBaHMEe TIapaMeTpOB 18 8 2 6 10
pacnpejeneHus
7 [IpoBepka cTaTUCTUUECKUX 27 13 3 10 14
TUIOTe3
8 OCHOBBI perpecCvoOHHOI0 16 8 2 6 8
aHanausa
Wtoro 144 68 16 52 76




5.3. CojepxaHue ceMUHApPOB

HaumeHoBaHHe TeM
(pa3paesioB)
JUCHUILTHHBI

ITepeyeHb BONPOCOB /11 00CY)K/I€HUA Ha
ceMHHApax, NPaKTHYeCKHUX 3aHATHAX

®opMbI NIPOBE/eHUs
3aHATHH

OcHoBHBIE TTOHATHA U
TeopeMbl TeOpUU
BepOSITHOCTe!

OcHoBBI KOMOMHATOPUKH. PYHKIUH MTOZiCUeTa
KonmuecTBa KombuHanmii B Python. Knaccrueckast
BepOSITHOCTHasi cxema. CxeMa reoMeTpHUUYeCKUX
BepOsITHOCTel. MoJenMpoBaHye CTaTUCTUYeCKON
BEPOSITHOCTH. BeposiTHOCTh CyMMBI COOBITHH.
Yc10BHBIE BepOSITHOCTU. BeposTHOCTE Mpou3BeZieHUst
coObITHiA. ©OpPMYJIBI TTOJTHOM BepOSTHOCTH U Baiieca.
[TocnepoBarensHOCTH McbITaHUU. CxeMa bepry/uu.
dopwmysna bepHyn

Ob6cyxaeHve
TEOpeTUYeCKOro
Marepuasna, pelieHue
3a71a4 B ayJUTOPHH,
paborTa cTyzieHTa «y
HAOCKHN».

Crny4yaiiHble BeJIMYMHBI

Psip pacripesienienust ¥ QyHKLMSL pacripe/iesieHust
[IMCKPETHOM C/ly4aiiHOM BennuuHbl. CBOMCTBA
¢byskuuu pacnpegenenus [ICB. Martematuueckoe
oxxuzanue u gucriepcusi ICB. BuHoMuanbHbIN,
reoMeTpUUYeCKUi, TUIIepreoMeTpUYeCcKui 3aKOH
pacripegeneHnus. Pacripegenenue Ilyaccona.
AOGCOJTFOTHO HeTIpephIBHBIE CTyYaiiHble BeTMUMHBI.
[TnoTHOCTB pacripefiesieHus U ee cBocTBa. OCHOBHbIE
YKC/IOBbIe XapaKTePUCTUKU abCOMIOTHO
HerpepbIBHBIX C/Ty4YalHbIX BeJMUMH. PaBHOMepHBIH,
ToKa3saresbHbIN, HOPMa/IbHBIM 3aKOHBI
pacripeiesieHusi. MOMeHTBI C/lyyaiiHbIX BeJTMUMH.
Ksantwm 1 1000-TIpoLIeHTHbIe TOUKHU.

O6cyxaeHre
TeOPeTUUeCKOTO
MaTepHaJia, pelieHue
3ajlau B ayAUTOPUH,
paboTa cTyeHTa «y
JOCKI».

CucTeMbl ClTyyalHbIX
BeJIMYMH

Ciyuannbii BekTop. COBMeCTHOe pacripefiesieHue
KOMITOHEHT CTy4allHOTO BeKTOpa ¥ MapryuHaJbHbIe
pacripefienienusi. HaxoxxjeHre yC/I0BHBIX 3aKOHOB
pacripeiesieHusi. Y CJIOBHBIH psifl pacripefiesieHust (J1s
JIMCKPeTHBIX C/Ty4YaliHbIX BeJIMUKH), yC/IOBHAs
TJIOTHOCTb pacrpeziesieHus (Zi/1s1 HelpepbIBHBIX
CJIy4alHbIX BeJIM4rH). He3aBuCMMOCTD Cy4aiHbIX
BesmurH. KoBapuauys v KO3 (ULMeHT KOppeJIsLu.
CaolicTBa KOBapUalvy 1 Ko3QduieHTa
Koppesisituu. PopmMysia o/ IHOro MaTeMaTh4eCcKoro
O’KWIaHMsl U NTOJTHOM IMCIIePCUH.

Ob6cy>xaeHue
TeOpeTHUeCKOro
MarepHara, pereHue
3a7iay B ayJUTOPHH,
pabora cTyzieHTa «y
TOCKI».

[IpesenbHbIe TEOpEMBI
TeOPUU BEPOSITHOCTEN

[TpumeHeHre HepaBeHCTB MapkoBa 1 YeOblI1iéBa /1/1st
pereHus MPAaKTUUeCKHUX 3a/au. 3aKOH O0JIbIINX
yucesl, LieHTpabHas Ipesie/ibHas Teopema, TeopemMa
Myaspa-Jlaraca.

Ob6cyxeHre
TEOPeTUYeCKOTO
Marepuaa, pelieHue
3ajlau B ayIUTOPUH,
paboTa cTyeHTa «y
AOCKH»

Bri6opouHbIii MeTo/
MaTeMaTUueCcKoi

MogenupoBaHue BbIOOPOK 1 CpaBHEHUe BbIOOPOUYHBIX
XapaKTePUCTHK C TeopeTHYeCKUMU. Vcriosib30BaHme

O6cyxeHre
TEOPeTUYEeCKOTO
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CTaTUCTUKU 3JIEKTPOHHBIX Tab/mi] U OUOIMOTEK NUMpY, SCipy. MaTepuara, pellieHue
stats, matplotlib, statsmodels a1 MoaenvpoBaHusi 3a/lau B ay/IUTOPUH,
BbIOOPOK U BBIUMCJ/IEHUS] BHIOOPOUHBIX U paborTa cTyieHTa «y
TeOPeTUUeCKUX XapaKTePUCTHK, TOCTPOEHHS JTIOCKU»
IMIOUPHUYECKOU (PYHKIIUM pacripefiesieHust U
TUCTOrPaMMBI.
OrjeHUBaHUe [TocTpoeHre TOYEUHBIX OLIEHOK MaTeMaThUYecKoro ObcyxaeHue
rapaMeTpoB OKWJaHUS, JUCTIePCUY, CpeHero KBaZjpaTuuecKoro TEeOpPeTUUeCKOT 0
pacripefiesieHUst oTkoHeHus1. O6CyK/ieHe CBOWCTB TOUeUHBIX MaTepHaJa, pelieHue
OLIeHOK TNlapaMeTpOB pacrpe/iesieHus FreHepaabHON 3a/ja4 B ay/IUTOPHH,
COBOKYTIHOCTH: COCTOSITE/IbHOCTb, HECMEIL{eHHOCTb, paborTa cTyieHTa «y
3¢ ¢deKTUBHOCTb. MeTo/ibl MOCTPOEHUS] TOYEUHBIX JTIOCKH»
OLIEHOK: MeTO/| MOMEHTOB, MeTO/, MaKCHMaJ/IbHOT'O
nipaBonoo6usi. IlocTpoeHre OL[eHOK TTapaMeTpOB
pacripe/ie/IeHUH CTy4alHbIX BesnurH. O6CyKaeHue
TIOHSITUS UHTEPBa/IbHOM OLIeHKU NapaMeTpa
pacripe/iesieHusi reHepajbHOW COBOKYITHOCTH.
[TocTpoeHre TOUHBIX JOBEPUTETbHBIX UHTEPBAIOB
/1S TapaMeTpOB HOPMaJIbHOTO pacIipe/iesieHus],
HWHTepBa/IbHBIX OL[EHOK BepOsITHOCTU, KO3(duijeHTa
KOppeJIsILIUU.
ITpoBepka DopMy/IMPOBKA CTATUCTUYECKU TUIIOTES. Ob6cyxaeHue
CTaTUCTUYECKUX Craructrueckuii kpurepuii. Kpurnueckasi 061acTb. TEOpeTUUeCKOro
TUTOTe3 Kputnueckue 3Hauenusi. OO1iass cxema MpOBepPKU MaTepuara, pelieHue
CTaTUCTHUUYECKOU rumnoTe3bl. Kpurepuu rnpoBepku 3a/jau B ay/IUTOPHH,
rapaMeTpu4eckux rurnote3. OqHOBLIOOpOUHBIE TeCThl | paboTa CTy/ieHTa «y
0 paBeHCTBe MaTeMaTU4yeCcKOro OXKUaHUs U JOCKI»
JIMCTIepCHY HEKOTOPOMY UKC/IOBOMY 3HAUEHUIO /1S
BbIOOPOK M3 HOPMAJTBHOTO PacIipe/ie/ieHus..
JIByxBBIOODOUHBIE TECTHI CPABHEHHSI CPeIHUX U
JICTIEPCHIA /17151 BHIDOPOK M3 HOPMa/IbHOTO
pacnpegenenusi. Kpurepun cornacus. ITpoBepka
3HauMMOCTH K03 durmeHTa koppessiuu [TupcoHa.
Kpurepuit BusnkokcoHa (rapHblii KpUTeprid 3HAaKOBBIX
panroB). Kpurepuii Busnikokcona — MaHHa — YUTHU
(HemapaMeTpHUUYeCKUM KPUTepUi CpaBHEHUSI
MaTeMaTUUeCKUX OXKUIaHUM /1Jis He3aBUCHUMBIX
BBIOOPOK).
OcHOBBI OreHKa napaMeTpoB ypaBHeHHs IIPOCTOW JTMHENHOMN Ob6cyxaeHue
perpecCoOHHOT0 perpeccu c ucrosb3oBanueM Python 6ubmmorek TeOpeTUUeCKOro
aHasnvs3a scipy. stats u statsmodels. VIHTepripeTarusi MaTepHaJa, pelieHue

pe3ynbTaroB. OljeHKa KauecTBa perpecCUOHHON
Mo/iesv: 3HaueHre KoddduiueHTa jeTepMrUHaliH,
CTaTUCTUYECKasi 3HAUMMOCTh [TapaMeTpPOB U
ypaBHEHHs B 1]e/IOM.

3ajlau B ayAUTOPUH,
paboTa cTyieHTa «y
JOCKK»
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6. IlepeueHb yueOHO-MeTOAMUECKOT0 oOecreueHHsl /I CaMOCTOATEe/THLHOMN

PadoThI 00yJaKOIUXCS MO JUCHUIUTHHE

6.1. IlepeueHb BOMIPOCOB,
AMCUMILIMHBI, (OpMbI BHEQYJUTOPHOM CaMOCTOSTe/TbHOM PadoThI

OTBOJMMBIX Ha4 CAMOCTOATE/IbBHOE€ OCBO€EHHe

HaumeHoBaHue TeM IlepeueHb BONPOCOB, 0TBOAMMBIX Ha ®dopmblI

(pa3pesioB) CaMOCTOATe/IbHOe 0CBOeHHE BHeay/JUTOPHOM

AUCIUIUTHHBI CaMOCTOATEe/TbHOU
padoThI

OCHOBHBIe TIOHATHUS U
TeopeMbl TeOPUU
BepOSITHOCTe

Anrebpa u curma-anrebpa cobwiThii. BopeneBckas
curma-anrebpa Ha BeljeCTBeHHOU npsiMoii. Obiriee
rioctpoeHue Mepbl. CBONCTBA BEPOSITHOCTH,
BBITEKAIOII[1e U3 aKCHOM: MOHOTOHHOCTb, (hopMyJia
BK/THOUEHUN-UCK/TIOUeHNH, KOHeUHast
nosnyasauTuBHOCTL. @opmyiia Ilyaccona.

W3yueHue JIeKIIMOHHOTO
Marepuasna u
PEKOMEH/I0BaHHBIX
WCTOYHUKOB yueOHOMU
JIUTEpaTyPhL.
BrinosiHeHue
JOMAIITHUX 3aJJaHUH.
BeinosiHeHue 3aiaHu B
3JIeKTPOHHOM KypCe T10
JOVICLITIIMHE Ha
campus.fa.ru.

CryJaiiHble BeJIMYMHBI

HauanbHble 1 LleHTpa/ibHble MOMEHTBI C/Ty4YalHOU
BeJIMUYMHBI. ACUMMeTDPUS U KCLIeCC pacripe/iesieHus
CTyyaliHOM BeMUMHbL. Mozia 1 MeJjuaHa
pacnpezienienusi. CMecu pacripefie/ieHUi.

N3yueHue 1eKLIMOHHOTO
Marepuasa u
PEKOMEeH/J0BaHHBIX
WCTOYHHKOB yueOHOM
JIUTepaTyphl.
BeinosniHenue
JIOMAIIHUX 3a/IaHUM.
BrinosiHeHue 3a/1aHul B
3JIEKTPOHHOM Kypce I10
JVCLIMIIIMHE Ha
campus.fa.ru.

CucteMbl CTyyaliHbIX
BeJTMUMH

Ycii0BHOe pacripe/iesieHue, yYCIOBHas IIJIOTHOCTh
pacripeziesieHus1, yCJIOBHOe MaTeMaTuyecKoe
OKu/laHue B Cydae abCOJIIOTHO HerpepbIBHOTO
pacnpeziesienusi. ©opmyJibl IIOJIHOTO
MaTeMaTUueCcKOro OXKUAAHUS U TIOJTHOW JUCTIepCrun
[J1s1 abCOMIOTHO HETIPepLIBHOTO pacIipeziesieHusl.
@DyHKLMS pacrnpe/iesieHrs U TVIOTHOCThb
MHOI'OMEpPHOI'0 HOPMaJIbHOTO pacrpe/esieHusl.
HopManbHOCTb CyMMBbI HE3aBUCUMbIX HOPMaJIbHO
pacrpe/ie/ieHHbIX C/Ty4aiiHbIX BeJTMUH.

N3yueHne eKLMOHHOTO
MaTepuasna u
pPeKOMeH/J0BaHHbIX
VCTOYHUKOB Y4eOHOM
JIUTEepaTyphl.
Beinosinenue
JIOMAIIHUX 3aZlaHUMN.
BeinonHeHue 3azaHuii B
3/IeKTPOHHOM KypCe T10
JUCLIUTIIMHE Ha
campus.fa.ru.

[IpenenbHbIe TEOPEMbI
TeOPUU BEPOSITHOCTeN

CxoauMOoCTb MO BeposiTHOCTU. CXOAUMOCTB 110
pacnpeenenuto. Teopema bepHy/n U O1jeHKa
BeposATHOCTH. OOCYK/1eHWe YC/IOBUN CTaTUCTUUYECKON

N3yueHue NeKIMOHHOTO
MaTepuana u
pPEeKOMeH/IOBaHHbIX
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ycrouuBocTH. [IpeseibHasi Teopema u
nipubmkeHHasi dopmyna [Tyaccona. OueHka
TOYHOCTH TIPUOVIKEHUSI.

VCTOYHUKOB Y4eOHOM
JIUTePaTypBhL.
BrinosineHue
JIOMAIIIHUX 3a/JaHUM.
BeinonHenue 3azanuii B
3JIEKTPOHHOM KypCe T10
JMUCLIUTUTAHE Ha
campus.fa.ru.

Bri60pouHbIii MeTOf

[IpegmeT U 3a7iau MaTeMaTUUeCKOW CTaTUCTHKH.

N3yueHue 1eKLIMOHHOTO

MareMaTh4yecKon Crioco6n1 hopMHupoBaHUS BBIOOPKHU. 10Ty CTUMBIM Marepuasa u
CTaTUCTUKU 00beM BLIOODKY ZIj1s1 00ecIieueHust ee pPeKOMeH/J0BaHHbIX
pernpe3eHTaTUBHOCTU. Teopema I'muBeHKO -KaHTe/TH. | ICTOYHUKOB yueOHOM
BbIO0OpOUHBIE MOMEHTHI. JIUTepaTyphl.
Beinosninenue
JIOMAIIIHUX 3a/IaHUM.
BoinosiHeHue 3aaHuii B
3/1eKTPOHHOM KypCe 10
JUCLIUIIMHE Ha
campus.fa.ru.
OuenvBanue ITocTpoeHue oOLleHOK MTapaMeTpOB pacrpeeneHust N3yyeHue neKIiMOHHOTO
rapamMeTpoB OCHOBHBIX 3aKOHOB pacIipe/iesieHusl. MaTepuasa u
pacripesiesieHust AcuMnToTHYecKre UHTepBasbHble OLleHKU. [IpuMepsl | peKoMeH0BaHHBIX
MOCTPOEHUS aCUMITOTUYECKUX JOBEPUTE/IbHBIX VCTOYHUKOB YUeOHOM
VHTEepPBaJioB JIUTEepaTyphl.
BeinosineHue
JIOMAIIHUX 3a7laHUM.
BeinonHeHue 3a/jaHuii B
3/IeKTPOHHOM KypCe T0
JUCLIMIUIMHE Ha
campus.fa.ru.
IIposepka Kputepuii cinyyailiHOCTH (KpUTEpUM MHBEPCUM). N3yueHyie 1eKLIMOHHOTO
CTaTUCTUYECKUX KpuTtepuii He3aBUCHMOCTU XU-KBaZpaT. Kpurepuu MaTepuana u
TUTIOTe3 OJTHOPOJHOCTU XU-KBapaT U CMupHoBa. Kpurepuii peKOMeH/I0BaHHbIX
I'pab6ca ayis1 oripeiesieHusi BLIODOCOB B OZITHOMEPHOM | ICTOUHUKOB yueOHOM
Habope JaHHbBIX, MOJUUHSIOLIUXCST HOPMaTbHOMY JIUTePaTypBhl.
3aKoHy pacripeienienust. Kputepuu capura: Kputepuii | BoinosniHeHue
Kpyckana - Yonnmuca. KosddureHT paHroBoi JIOMAIIIHUX 3a/JaHUM.
koppessitiuu CriipmeHa. KosdhduieHT paHroBoi BrinonHeHue 3a7iaHuii B
koppesisituu Kenganna. KoadduiimeHT KOHKOpAALUK. | 3/1eKTPOHHOM Kypce T10
[TpoBepka ruroTe3 0 3HAUMMOCTH PAHTOBBIX JUCLIUTI/IMHE Ha
K03 pULIMEeHTOB KOPPeJISILIUH. campus.fa.ru.
OcHOBBI Mogenbs MHOXXeCTBeHHOU perpeccud. [Ipouenypa N3yueHue 1eKLIMOHHOTO
perpeccMoOHHOTO orbopa akropos. Teopema "'aycca-Mapkoga. MaTepuasa u
aHas13a [Tpobnema MyabTUKO/UTHHEAPHOCTU. OTieHKa peKOMeH/J0BaHHbIX
rapaMeTpOB ypaBHEHUs] MHOKeCTBEHHOUM perpecCcuu C | UCTOUHUKOB yueOHOM
ucrons3oBanueM Python 6ubnmorek scipy. stats u JIUTEpaTypsl.
statsmodels . BrinonHeHue

JIOMAIIIHUX 3a/IaHUN.
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BeinonHenue 3azanuii B
3/IeKTPOHHOM KypCe T0
JTUCLIUTIIMHE Ha
campus.fa.ru.
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6.2. IlepeyeHb BOMPOCOB, 3a/jaHM, TeM /JA MOATOTOBKH K TeKyIIemMy
KOHTPOJII0

[TepeueHb 3aZiaHUI Jj1s1 IOATOTOBKU K KOHTPOJILHOU paboTe.

1. Hayraz BbibupaeTcsi MsATH3HayHOe uuCi0. HallTu BepOSITHOCTb TOTO, YTO YUCJIO
O/INHAaKOBO UMTaeTCs Kak CjieBa HallpaBo, TakK U CrpaBa HaneBo (Kak, Haripumep, 24142).

2. B pecatuyro/ibHUKe C/lydaiiHbIM 00pa3oM BbIOMparOTCs [iBe BepIIMHbIL. UeMy paBHa
BEPOSITHOCTb TOT'O, YTO 3TU BEPLLUWHBI SIB/ISIIOTCS COCEHUMU?

3. [Ba Terioxoja [OJDKHBI MOJOMTH K OJHOMY M TOMY Xe mpuuany. Bpems npuxoga
TeIJIOXOJ0B He3aBUCHMO M PaBHOBO3MOKHO B TeueHHe [aHHbIX CYTOK. OrpefenvTb
BEPOSAATHOCTb TOr'O, YTO OJHOMY W3 TeIJIOXOZOB IPUAETCA OKWJaThb MpUyasa, eciu
BpeMs CTOSIHKU IepBOro Terioxoza 1 yac, a BToporo — 2 yaca.

4. B pe3ynbrare Tpex 6pocaHuii UTpaibHOM KOCTH OblIa TIo/TyueHa cymMMa 1rdp, paBHast
17. KakoBa BepOSITHOCTh TOTO, UTO TIPH MOC/IefHeM OpocaHry BbIMasa rudpa 6?

5. B copeBHOBaHusX y4acTBYIOT 20 ye/ioBeK, KOTOpbie OyAyT pa30duTHI 10 Kpebuio Ha
nBe KomaHbl o 10 yesioBeK. HaliT BepOSITHOCTL TOTO, UTO JBOe HauboJiee CUIbHBIX
YUaCTHUKOB OyZyT UrpaTh B pa3HbIX KOMaH/aX.

6. Nmeerca 7 3aHyMepoBaHHbIX 1mapoB 1, 2, 3, 4, 5, 6, 7. V3 HUX MOOYepesHO
BbIOMpaeTcs 5 mapoB: a) 6e3 Bo3BpailjeHusi; 0) ¢ Bo3BpailleHHeM. KakoBa BepOSITHOCTD
TOTO, UTO WX HOMepa 00pa3yr0T BO3paCTaroIlyI0 TOC/IeJ0BaTeIbHOCTD?

7. Bpocarorcs 5 urpanbHbIX KOCTel. HaWTh BepOSITHOCTh TOTO, UTO HA TePBOM BBINAZET
Oosiblile OUKOB, UeM Ha KaXK/[OM U3 OCTa/IbHBIX.

8. Kommanusi mo cTpaxoBaHWIO aBTOMOOW/Iel pa3zesisieT BOAWUTes el 10 TpeM KJaccam:
knacc A (Mano puckyet), kimacc B (puckyer cpenne), kinacc C (PUCKyeT CHUJIBHO).
Komnanus npepnosiaraet, 4yTo M3 BCeX BOJWTeJNIeM, 3aCTpaxOBaHHbIX y Hee, 30%
rpyvHaziexar K kinaccy A, 50% - knaccy B u 20% - knaccy C. BepoaTHOCTb TOro, UTO
BOZIUTE/h K/lacca A B TeueHMe rojia rormazieT XoTs Obl B OIHY aBTOMOOH/IbHYIO aBapHIo,
paBHa 0,01, gns BoguTened kmacca B — 0,03, a gna Bogurtenent knacca C — 0,1.
Braziesnier] 3acTpaxoBaHHOW MaIlMHBI 5 jieT 6e3 mpowuciiecTBUii. KakoBa BepoOSTHOCTb,
YTO 3TO BOAUTE/Ib U3 Kjiacca A?

9. B sleBoM KapMaHe TiSiTb MOHET ZIOCTOMHCTBOM 1 py6sib U 4 MoHeThl 110 2 py6ss, B
rpaBoM — 4 MOHeTHI 110 1 pyOstt0 ¥ 3 MOHeTHI 110 2 pyOsisa. V3 neBoro B MpaBblii HayTaj
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NepeK/IaibIBalOT JBe MOHEThI. 3aTeM W3 MpPaBOr0 HW3B/IEKAKOT OJHY MOHeTy. KakoBa
BEPOSATHOCTb, UTO 3TO MOHETA JJOCTOUHCTBOM 2 pyOsis?

10. HaiiTi BeposiTHOCTB TOTO, uTO COObITHEe A HacTyruT 1400 pa3 B 24200 UCTIBITaHUSIX,
€CJIM BePOSITHOCTD TTOSIBJIEHUSI 3TOT0 COOBITHS B KaXK/I0M MCIbITaHUU paBHa 0,6.

11. BeposiTHOCTh TIOSIB/IEHUSI COOBITHS B KakaoM u3 2100 He3aBUCUMBIX HCITBLITAHUM
paBHa 0,7. HailTu BepPOSITHOCTb TOTO, UTO COOBLITHE TIOSBUTCS: a) He MeHee 1470 u He
6onee 1500 pa3; 6) He Oosiee 1469 pas3.

12. CnyualiHasi BenmMurHa X MpuUHUMaeT 3Hauenud 1, 2, 3, 4 u 5. [Ipu satom P(X = k) =
Ck2,k=1,2,3,4,5.

Haiitu:

a) KoHcTaHTy C ;
6) E(X);

B) P(|X-2|<3.

13. HesaBucumble ciydaiiHble BemuuuHbl X1, X2, ..., X20 uMelT pacrpe/eneHue
[TyaccoHa c MaTeMaTHUeCKUM O>KUaHUeM paBHbIM 12. HaiviguTe

E(X1+ X2 + ... + X20)2

14. HeszaBucumsble ciaydaniHble BenmuuHbl X1, X2, ..., X15 vMerT reomeTrpuyeckoe
pacripeiejieHre C MaTeMaTUYeCKUM OKHWIaHUeM paBHbIM 4.

Haiigure E(X1 + X2 + ... + X15)2

15. Ha otpe3ke AB gnunoi 50 B3sita Touka C Tak, uto AC = 30, CB = 20. /lecsiTh TOUeK
rocsie/joBaTelbHO OpocaroTcsa Hayzgauy Ha orpe3ok AB. Ilyctb X — ciryuaiiHas
BeJIMUMHA, PaBHasl YMC/Iy TOUeK, MmomnaBiMxX Ha oTpe3ok CB. Haligure maTemMaTHueckoe
OXKUJ,aHWe U JUCIIepCUI0 BeTMUrHbI X.

16. s cydaiiHOM BeTMUMHBI X, pacipe/iesieHHOW Mo 3aKoHy I[lyaccoHa, W3BeCTHO, UTo
P(X > 0) = 0,8. Haligute E(4X2 - X + 3).

17. TIpousBoguTcst 14 He3aBUCUMBIX UCIBITAHUM C BEPOATHOCTHIO ycrexa 0,8 B Kakgom
vcnbiTaHud. [lycte X — Um0 yCriexoB B MCIHBITaHUSAX C HOMepamu 1, 2, ..., 9, Y —
YMC/IO0 YCIIeX0B B UCIIBITaHUSX C HOMepamH 5, 6,..., 14. HaliiuTe Aucnepcuro c/iy4aiiHOM
BeJIMYUHBIL X + 2Y.
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18. HenpepriBHasi ciiydaiiHas BeluuvHa X UMeeT (pyHKIMIO pacrpegenenus F(x) = 0,
mpu x <0, F(x) =x/2,mpu 0 <x <2, F(x) =1, npu x > 2. Haligure:

1. TVIOTHOCTh pacmipeseneHus f(x);

2.P(X <1);

3. P(X > 1,5);

4. P(1 <X< 3);

5. E(X);

6. [JleHTPa/IbHbI MOMEHT YeTBEepPTOro Nopsiaka 4.

19. ChnyualiHass BenuuMHa X UWMeeT IUIOTHOCTb pacripefienienus f(x). Hatigute
MIJIOTHOCTh pacrpejeseHus Cly4auHou BeinunHbl Y = 5X — 3.

20. Haiigure kBanTWab X0,95 1 80-npoueHTHY10 TOuKy 0,8 ciyyaliHOM BeIMUMHBI X C
IIJIOTHOCTBIO pacrpeeieHus

f(x) = 3x2, ecu x € [0; 1] f{(x)=0, ecmu x & [0; 1].

21. [ns cnyvaiiHbix BemunH X U Y u3BecTHo, uto COV(X,Y) = 3, Var(X) =4, Var(Y)
= 5. Habitu Var(X - Y).

22. JIns cnyvyanHbIX BeqmunH X U Y u3BecTHO, uto E(X) = 2, E(Y) = 3, Var(X) = 8,
Var(Y) = 32, R(X,Y) = 0,2. Haiigure E(XY).

23. [Ins cnydyariHbix BeinurH X U Y u3BecTHO, uyto E(X) = E(Y) = 8, Var(X) = Var(Y) =
80, R(X,Y) = 0,1. Haittu E((X + Y)2).

24. B rpymnme u3 20 CTyIeHTOB TOJIbKO JIBO€ TIPOIYCTH/IM 0OoJiee TTOIOBHUHBI 3aHATUM, U
VMEHHO OHU TIOJyYW/IM OLIEHKY «2» Ha 3K3aMmeHe. M3 OCTa/ibHBIX CTYAEHTOB IISITh
yesI0BeK TOTyUYU/I OLIeHKY «5», 10 uesioBeK OLIEHKY «4» U 3 CTyZieHTa OLIEHKY «3».

1. CocTtaBuTh TabMMIly COBMECTHOTO pacripefie/ieHds OIleHKHM Ha 3k3ameHe X U
WHAWKATOpa IIPOIycKa OoJiee TIOMIOBHMHBI 3aHATHN Y  [i7I9 BbIOpaHHOrO Hay/jauy
CTyZleHTa.

2. HaniTu yacTHBIe 3aKOHBI pacrpefesieHus: CIydyarlHbIX BeMYuH X U Y . 3aBUCHUMBI /T
CyuariHble BeJIMurMHbl X U Y ?

3. Haritn matemaTtnueckoe oxxuganue E(X), E( Y).
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4. Havitu gucnepcum Var ( X ), Var (Y).
5. Haiitu koBapuauuto COV ( X, Y).
6. Haliti ko3 durment koppensiiuu R( X, Y).

7. HaliTh yC/I0BHBIM 3aKOH pacripefie/ieHusl C/Iy4yaiHOM BeIMUMHbI X MPU YCIOBUH, YTO
C/lyvyaiiHasi BeTMurHa Y TIpUHS/Ia CBOe HavMeHbIllee 3HaueHHe.

8. Haitrtu COV(20 X - 10 Y, X - Y).

25. CpefHEMeCSTUHBIM [0XO0/, >KUTe/Isi PeTMOHa 3a MCTEKIIWU TOJ, SB/SeTCS CTyYaluHOU
Be/IMUMHOW co cpegHuMm 3HaueHuem 30000 py6. ¥ cpeaHWM KBaJpaTUUeCKHAM
otkioHeHreM 5000 pyo.

1. C mnomorpio HepaBeHCTBa UYeObliéBa OIEHUTh BEPOSTHOCTb TOTO, UTO
CcpemHeMeCsUHbIN 10X0/ OyaeT HaxoguThes B rpezenax ot 12000 go 40000 pyo0.

2. HaliTiu BeposITHOCTb TOTO ’Ke€ COOBITHS, YUUTBIBasi, UTO CpeJHEMEeCSUHBIM J0XO[
JKUATEJISI perMoHa SIBJIIETCS C/Ty4auHOM BeTMYMHOW, pacripefie/IeHHOU 10 HOPMa/llbHOMY
3aKOHY.

3. OOBSCHUTD pa3inyne pe3yjbTaTOB.

26. CnyuaiiHble BeqlduMHbl X M Y MMEKOT OJWHAKOBYHO, HO HEU3BECTHYIO JUCIIEPCHIO.
[To pesynbratam 17 HabsrofeHWM BeqWuMHBI X TIOMy4YeHb: BbIOODOUHOE CpefHee -
3,8, S2(X) =0,18. ITo pe3ysbraTam 10 HabmromeHui BeMMUMHBI Y OBUIM TIOTYUYEHBI:
BbIOOpOuHOe cpeaHee - 4,0, S2(Y) = 0,15. Ha ypoBHe 3HaunmocTty o = 0,02 TIpoBepUThH
runoredy O paBeHCTBe Marematuueckux oxugannd HO: E(X) = E(Y) nportus
anbTepHaTuBbl H1: E(X) # E(Y).

27. Ilo pesynbratam 10 HaOmomeHUH BeJIMUMHBI X MOIYYeHO BLIOOpOUHOE cpefiHee -
3,4. Tlo pesynbTaTam 17 Hab/o/jeHUI BeMUMHBI Y T0/lyueHO BbIOOpOYHOe cpejiHee -
5,6, Ha ypoBHe 3Hauumoctu o = 0,01 mnpoBepuTs TruUIIOTE3y O PpaBeHCTBE
MatemaTuueckux oxxkuganui HO: E(X) = E(Y) npotuB anbTepHatvBbl H1: E(X) < E(Y).

28. ABroba3za TIposiB/IsieT MHTepeC KO BpeMeHHU, TMOTpaueHHOMY Ha pPeMOHT MallliH.
AHanu3 3KCcruTyaTaldy JeBATU MallliH M0Ka3aj, uUTO MalllMHbl B TeueHWe roja Obuid B
pemonTe 16, 10, 21, 22, 8, 17, 19, 14, 19 pgHeu cooTBeTCTBeHHO. HaliguTe
JIOBepUTe/IbHbI HWHTepBa/l [Jisi CpeJHer0 BpeMeHW peMOHTa MalllMH Ha YPOBHe
3HaunMocTtu o = 0,05.
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29. TlpomsBoauTtcs BbIOOPOUHOE o0OCIeAOBaHME BO3pacTa uMTaTe/lell MaCCOBBIX
oubmorek. CKOMBKO KapToueK HeoOXOAWMMO B3SThb s 00cC/iemoBaHUs, UTOOBI C
BeposATHOCTHIO 0,95 MOXKHO OBI/I0 OBI YTBEPIKAaTh, UTO CPeIHUIM BO3pacT B BEIOOPOUHOM
COBOKYITHOCTH OTKJ/IOHUTCS OT TeHepa/JibHOTO cpefiHero He 6osiee, uemM Ha 1 rop?
['enepasibHOE CTaHZAPTHOE OTK/IOHEHUe MPUHATH PaBHbIM 26 rojaMm.

30. Dx3aMeHaI[MOHHbIM OueT 1o MaTemaTwke cozepuT 10 3aganmii. [lyctb X —
c/lyyaiiHasi BeJIMUMHA, paBHas UWCIy 3a/ad, pelieHHbIX abuTypueHTaMud Ha
BCTYIIUTE/IbHOM 3K3aMeHe. Pe3ysbTaThl Caud 3K3aMeHa 10 MaremaTtuke g 300
abUTypUeHTOB Ipe/iCTaB/ieHbl B Tabulie.

xi 0 1 2 3 4 5 6 7 8

ni 13 17 15 35 10 9 40 51 45

I[Tpenrionaraercsi, YTO BepOSITHOCTD pellleHus: 000 OTAenbHON 3alaui He 3aBUCUT OT
MCXO/la pelleHust Apyrux 3ajad M YTo 3Ta BEPOATHOCTh P OZIHA U Ta Ke [i/Is1 BCeX 3a/au.
[Ipu 5TUX TIpeAIo/IOKeHUsIX TipoBepbTe rurnoTesy HO o 6uHOMHAnbHOM 3aKoHe
pacrpejiesieHus1 CIy4aliHOW BeJIMUMHbI X Ha ypoBHe 3Haunumoctu « = 0,05.
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7. MOHJ OI€HOUHBIX CPe/ICTB /I/is IPOBeIeHHsI MIPOMEXYTOUHOH aTTeCcTaluu
00y4JaroIHUXCS M0 JUCIUTUTHHE

[TepeueHh KOMITETEHI[MH C yKa3aHWeM WHAWKATOPOB WX JJOCTVKEHUS B Ipoliecce
ocBOeHUs1 00Opa3oBaTe/lbHOM TMpOrpaMMbl  COZIeP)KUTCS B pasgene 2. [lepeueHb
naaHupyemblX pe3yAbmamos 0c8oeHusi 06pa3oeamenbHOU npozpammbl (nepeueHb
KomnemeHyuli) C yKd3aHueM UHOUKAMOPO8 UX OOCMUNCEHUsl U NAaHUpPYeMblX
pe3ynbmamos obyueHusi no OUCYunIuHe.

TunoBbie KOHTPO/IbHBIE 33/JaHUA WX MHbIE MaTepHaJsibl, He00X0AUMBIE /I OLleHKH
HH/IMKATOPOB JOCTI)KeHHs KOMIeTeHLUH, yMeHHH U 3HaHUM

ITKH-1 Cnioco6HOCTh MPUMEHATH 001ieHayYHble, 001 eHH)KeHEePHbIe 3HAHUs, MaTeMaTHYeCKHe
MeToApbl B chepe UT

1) 1. [lemoHCTpHMpyeT 3HAHMSA O COBPEMEHHBIX eCTeCTBeHHOHAYYHbIX KOHLENMAX,
001IeMH)KeHEePHBIX MOAX0/aX, MeT0/4aX MaTeMaTHYeCKOro aHa/iu3a U MO/ie/THPOBaHM.

Pe3ynibTaThbl 00yyeHUs (yMeHHS ¥ 3HAHKS), COOTHECEHHbIe C HHAMKATOPAMHU JA0CTHIKEeHHUS
KOMIeTeHI[UH

3HaTh: COBpEMeHHbIe MaTeMaTUUeCKHe KOHIIEMIUH, TT03BOJISIOIINE OIMChIBATh peaibHbie 00BEKTHI,
CUCTEeMbI U MPOLeCChl; OCHOBHBIE TIOHATUSI U METO/[bl CTOXaCTUUeCKOr0 aHa/inu3a ¥ MO/ie/IMpOBaHUs
C/Ty4YalHbIX SIBJIEHUHU.

YMeTb: 000CHOBBIBaTh BEIOOP BEPOSITHOCTHOM U/TM CTaTUCTHUECKOW MO/Ie/T TIPY aHajIn3e C/TyYaiiHOTOo
sIBJIEHUs], YUMTBIBasi €e CBOMCTBA U AMAara3oH MpUMeHeHUsT; OCYIeCTBUTb PeJjieBaHTHBINA BIOOD
TIPOTPAMMHBIX CPEJICTB /I/Is1 To/I00pa MapaMeTpOB M aHa/lM3a BLIOpaHHOW MO/JesH.

Tunonblie KOHTPOJ/IbHBIE 3ddHUA

Ha craniuu aBTOCepBUCa B cpefiHeM Kaxzable 15 MUHYT odopmisieT 3aka3 OAUH KiueHT. KakoBa
BEPOSITHOCTH P TOTO, UTO B TeUEHHe Yaca 3aKa3 ¢/ieflatoT Oosee ogHOro KnvieHTa? IIpesmnosiaraeTcs, 4ro
KOJIMYeCTBO 3aKa30B, [IOCTYIAOLMX B eJMHULYY BpeMeHHU, UMeeT pacripesiesieHre [lyaccoHa.

2) 2. IIpumeHsieT 3HaHHUA AJIA TEOPETUYECKOTr0 U IKCIIEPUMEHTA/IbHOI0 MCC/le/JoBaHus B cepe
pa3padoTKH MPOrpaMMHOr0 o00ecreueHmsl.

Pe3ynbrarhl 00yyeHns (yMeHHsI U 3HaHHSA), COOTHECEHHbIe ¢ HHAUKATOPAMH JAOCTIDKeHHS
KOMIIeTeHI[UH

3HaTh: OCHOBHbIE CTOXaCTUUeCKHe noaxoabl U METObI, NUCIIOJ/Ib3yeMbIe€ B Cq)epe pa3pa60TKH,
TeCTUPOBAHUSA U aHAJ/IM3d IIPOI'PAMMHBIX ITPOAYKTOB 1 IT - CEepBHUCOB.
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YMeThb: NIpUMeHsSITh TeOPeMbI U MeTO/Ibl TEOPUU BEPOSITHOCTEN U MaTeMaTUUeCKON CTaTUCTUKHU B
TEOPeTUUeCKUX U TIPUK/IaIHBIX UCCIIe[JOBaHUSX B cdepe pa3paboTku IT - mpoAyKTOB U aHamM3a
pe3yJIbTaTOB MPOBe/IeHHBIX UCC/Ie[IOBAHUM.

TunoBbie KOHTPOJ/IbHbIE 3aldHUA

B cpegnem cpegu 10000 3ampocoB, TOCTYNMBIIMX Ha cepBep, 2 cojepxar ommbku. Haiitu
BEPOSITHOCTB TOTr0, uTo cpeau 2000 3aripocoB XOTs ObI OIUH COZEPXKUT OIITUOKY.

IIpumepbl NpaKMuUKo-opueHMUpOBaAHHbIX 3a0AHULI

1. ABTOMOOW/TBHBIN JU/Iep TIPOBOJUT HOBYIO PEK/IAMHYIO KaMITaHHIO, B KOTOPOU o0elljaeT, uTo
TIOKYTIaTe/Id HOBBIX aBTOMOOW/Iel, eC/iM OHU MO KaKOW-M00 MpUurHe HeZO0BOIbHBI, MOTYT
BEDHYTh UX B TeUeHHe 2 JHeld C MOMEHTa TMOKYIIKU U MOJIyYUTh MOJHBIM BO3BpaT cpeAcTB. I1o
OLIeHKaM, CTOUMOCTb TaKOI'0 BO3MelleHus A5l Jusiepa coctasisier 250 gonnapos. I1o onjeHKam
auepa, 15% Bcex TOKyrartenedl AeWCTBUTENLHO BO3BpAIllal0T aBTOMOOWIM W TIO/IyYarOT
KoMrieHcaluto. [Ipe/rno/ioxkuM, 4Tto B Tepuo/] KaMraHuu Obuto KyruieHo 50 aBTOMOOHIIeN.
HatliguTe cpefHee 3HaueHWe W CTaH/apTHOE OTK/JIOHEHME UWC/a 3TUX aBTOMOOH/IeH, KOTOpbie
OyzayT BO3BpaIIlleHbl /1/11 Bo3MelleHus. Halijute cpejHee 3HauU€HUE U CTaHIaPTHOE OTK/IOHEHHE
oOIIMX 3aTpaT Ha BO3MellleHHe, KOTOphle OyAyT MoJyueHbl B pe3ysbTare 3TUX 50 IMOKYTIOK.

2. Ilpu KOHTpOJie MpaBAUBOCTH TMOKa3aHWK MOJ03PeBAaeMOro Ha JeTeKTOpe JIKA BEePOSTHOCTb
TIPU3HATh JIOXKBIO OTBET, He COOTBETCTBYIOIIUM [EeNCTBUTE/NLHOCTH, paBHa 0,99, BepOSATHOCTD
o1MOOYHO MPU3HATh JIOXKBIO MTPaBAXBLIM 0TBeT paBHa 0,01. TTomyunmu pe3ynbTaT, UTO OTBETHI,
He COOTBETCTBYIOLLIME [eWCTBUTEIBHOCTHU, COCTaB/AOT 1 % BCcex OTBETOB MO/j03p€BaeMoro.
KakoBa BepOsITHOCTb TOTO, YTO OTBET, IPU3HAHHBIM JIOJKbIO, M B CAMOM JieJie He COOTBETCTBYeT
JIeICTBUTE/IbHOCTU?

3. TTo yTBepX/IeHUIO PYKOBOACTBA (DMPMBI, CpeJHUM pa3Mep JeOUTopckoro cyera paBeH 187,5
ThIC. py0. PeBU30p cocTaBmsieT cylydaiiHyto BbIOOPKY M3 10 cueToB M 0OHapy’KHMBaeT, UTO UX
BbIOOPOUYHOE cpefiHee paBHO 175 Thic. py0., a HCIpaB/ieHHOe BLIOOPOYHOE CTaHJApTHOE
oTK/IoOHeHHue 35 ThIC. py6. MoskeT /il Ha ypoBHe 3HaumMocTd o = 0,05 oKa3aTbCsl paBU/IbHBIM
00bsIB/IEHHBIN pa3Mep AebuTopckoro cuera? IIpesrnosaraeTcs, 4to pasmep cyeTa MOAUHHSIETCS
HOPMa/IbHOMY 3aKOHY pacIipe/ie/ieHusl.

ITpumepHbie 60nNpocbl 0151 N0020MOBKU K IK3AMeHY
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1. OcHOBBI KOM6I/IHaTOpI/IKI/I. HpaBI/IJIa CyYMMEI U TIDOU3BEAEHUS. HEPECTaHOBKI/I, pa3MeleHua 1
coueTaHus 0e3 HOBTOPEHHﬁ. HEPECTaHOBKI/I, pa3MeleHrsa U CoueTaHus C TIOBTOPEHUSMMU.

2. CnyuaiiHble coObITHS, WX BuAbl. Ornepanuu Haj COOBITMSIMHA Kak oOrepanuu Haj
MHO)XecTBaMU. Kiiaccuueckoe orpe/iesieHye BepOsTHOCTH.

3. Cxema reoMeTpruueCcKux BeposiTHOCTel. CTaTUCTUUeCKasi BePOSITHOCT.

4. AKCMOMBI TEOPUM BEPOSITHOCTel. BeposiTHOCTHOe MPOCTPaHCTBO.

5. Yc/ioBHasi BepOSTHOCTh. TeopeMa YMHO>KeHUsI BeposiTHOCTeld. He3aBUCUMOCTb COOBITHIA.
6. [TonHas rpynma cobertuii. @opmysa mosHoM BepositHocTu. Popmyiia Baiteca.

7. IlocnemoBaTtenbHOCTW  WCHObITaHWW. buHOMuManbHasgs cxema. Popmysna bepHymm.
[TocnemoBaTeIbHOCTH UCIBITAHUK B MIOJIUTOJIOTMU M YTIPAaB/IeHUH.

8. [JluckpeTHas c/iyuadiHas Be/JMUMHA. 3aKOH pacripejesieHusi AUCKPETHOW C/ydalHOU
BeJIMUMHBI.

9. ®yHKUMsA pacripeiesieHus C/lydaiiHoW BeuuHbl. CBOMCTBA (QDyHKLIMM pacripesiesieHUs.

10. VlapyvkaTtop CcOOLITUS Kak TpOCTeliasi ciydaiiHasi BemrunHa. DyHKIMS pacripeesieHust
WHMKATopa COOLITHSI.

11. Marematuueckoe oOXuJaHue, [JUCIIEPCUST M CpeJHee KBaJpaTUyecKoe OTK/JIOHeHUe
JIVCKPETHOW C/Ty4YaliHOW BeJIMUWHBI.

12. BuHOMMaNbHBIM 3aKOH pacripefie/ieHuUs.

13. 'eoMeTpHUUeCKUA 3aKOH pacripesie/ieHusl.

14. TIpocretimumii MOTOK coObITUM. 3aKOH pacripesenerus [TyaccoHa.
15. 'unepreoMeTprueCKUii 3aKOH pacripe/iesieHus!.

16. AGCOMOTHO HeTpepbiBHAs C/lydaiiHas BeMurHa. [10THOCTH pacripefiesieHus abCco/OTHO
HeTpepbIBHOW C/TyyaliHOU BesIMuMHbL. CBOKCTBA (DYHKLIMU IJIOTHOCTU pacrpeiesieHus..

17. MaremMaTtdueckoe OKWJaHWe, AUCHEPCUsT U CpeJlHee KBaJpaTUueCcKoe OTK/IOHEeHUe
abCoJIFOTHO HeTIPepPBIBHOM C/TyUaiiHON BeTAYMHBI.

18. PaBHOMEpHBIM 3aKOH pacripe/ie/ieHusl.
19. Iloka3arebHBINM 3aKOH pacripesie/ieHusl.

20. HopmanbHbIM 3aKOH pacripefieieHus.
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21. Jlorapudmuuecky HOpMasbHBINA 3aKOH pacripe/iesieHusi U 1ieHooOpa3oBaHHe (PMHAHCOBBIX
VHCTPYMEHTOB.

22. 3aKoH pacripegiesieHus CTbrOJjeHTa.
23. 3aKOH pacripejiejieHUs XU-KBapar.
24. 3akoH pacnpefenenus ®duiepa — CHezekopa.

25. HauvanbHble ¥ L|eHTPa/ibHble MOMEHTBI C/Iy4YalHOW BeJIMUMHBI. ACUMMETPHUSI M SKCLeCC
Cy4yaliHOM BeJTMUMHBI.

26. KBaHTW/M U NIPOLIEHTHbIE TOUKHW CyYaliHOW BeJTMUMHBI.
27. MenuaHa ¥ MOJla C/Ty4yallHOW BeJTMUMHBI.

28. Cny4yaiiHble BEKTOpbI. YCJOBHBIM psifi pacripefeneHvs (A AUCKPETHBIX CIyYalHbIX
BeJIMUMH).

29. YcnoBHOe MaTeMaTuyeckoe oxugaHue. @opmysia MOJTHOIO MaTeMaTUYeCKOro OXKUaHUs.
dopmyJia TIOJIHOU JUCIIePCUH.

30. KoBapuauus u ko3dduiiieHT Koppessituu. Mx cBolicTBa.
31. 3aKkoH 6osbILIKX UKcesl. MaccoBbie C/TyuyaiiHble SIBJIEHUS B TTOJTUTOIOTHH.
32. Teopema UeObiiéBa 1 OIleHKa MaTeMaTU4YeCKOTO OXKU/AHKSI.

33. Teopema bepHy//lM U oOljeHKa BeposiTHOCTU. OOCYyXJeHHe YC/IOBHM CTaTUCTUUECKOMN
YCTOMUHBOCTH.

34. LlenTpasbHas npejesbHas TeopemMa.

35. UnTerpanbHas Teopema MyaBpa — Jlariaca. MecTto 1jeHTpa/ibHOU Mpe/ie/IbHOM TeOpeMBI B
V3yYeHUM CTaTUCTUUECKUX 3aKOHOMEpPHOCTEH B IMOIUTOJIOTMY, (PUHAHCAX Y YIIPAB/IEHUH.

36. T'eHepanbHasi M BbIOOpOUHasi COBOKYIHOCTH. CiydaiiHas ¥ KOHKpeTHas BBIOODKHU.
CnyuaiiHast TTOBTOPHas ¥ C/TydaiiHas OecrioBTOpHasi BLIOOPKa.

37. CooTHOILIeHWEe MeXXAY TpeJe/ibHOM OMMOKON BHIOOPKH, YPOBHEM 3HAUMMOCTU (PHUCKOM) U
o0beMoM BBIOOpDKU. VCTosib30BaHWE 3TOrO0 COOTHOLIEHWS B OpraHU3aldd BbIOOPOUHBIX
obcie10BaHUM.

38. T'mcrorpamma Kak OLleHKa IUIOTHOCTA pacrpefenieHds W SMOupUueckas (QyHKLUsS
pacripeiesieHYsI KaK OLleHKa (DYHKLMY pacrpezesieHusl.
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39. BapuaiuoHHbIi psifi. BeibopouHas cilyudaiiHasi BeuunHa. VIHTepBa/bHBIA BapyallMOHHBIN
psg. [ToiMron yacToT, KymyJisiTa.

40. OueHKa UYUCIOBBIX XapaKTepUCTUK TeHepaJibHOW CIy4YallHOM BeJMYMHBI C TOMOLBIO
BHIOOPOYHOM Ciy4aliHOW BemMuuHbL. BribopouHOoe cpefHee Kak OlLleHKAa MaTeMaTH4ecKOro
oxujaHus. OTHOCUTeNbHAsE UyacToTa KakK OLleHKa BeposTHOCTH. BribopouHasi fucrepcusi Kak
OLIeHKa JIUCITepCUH.

41. ToueuHble Ol[eHKU MapaMeTpoB. [loHsATHe TOYEUHOM OlleHKU TlapaMmeTpa TeHepasbHOU
COBOKYIHOCTH. CBOHCTBA  TOYEUHBIX  OI[€HOK: COCTOSTe/TbHOCTb,  HECMEIl[eHHOCTb,
3¢ heKTUBHOCTE.

42. BoibopouHoe cpefHee KakK COCTOsTelbHas, HecMmelleHHass U 3(dekTrBHas OlleHKa
MaTeMaTUUeCKOro OKW/IaHUsI FfeHepaIbHOW CJTy4YaliHOUW Be/TUUYMHBI.

43. BbibopouHOW AMCHepCHH Kak OIeHKW AWCIIepCHH TeHepaJbHON C/Ty4allHOW BeJMUWHBI,
CMEIeHHOCTh 3TO OIleHKW. VicrpaB/ieHHas BBIOOpDOUHAsl AUCIIEPCHS KaK HecMeIllleHHas |
COCTOsITe/IbHasH OlleHKa AMCIIepCHH TeHepa/ibHOM C/TyuyaiiHOW BeJIMUKHBI.

44. MeTto[; MOMEHTOB IIOCTPOEHUS OLIeHKU IapameTpa pacnpezeseHus. [IprMepsbl mocTpoeHus
OLIeHOK MapamMeTpOB pacripe/ie/ieHui CyuyalHbIX BeJIMUUH METOIOM MOMEHTOB.

45. MeTojJ, MakCMMasbHOTO TPaBAOINOj00MsI CTPOeHUsI OLleHKU TapaMeTpa pacripe/ie/ieHusl.
[Tpumepbl MOCTPOEHUST OLIEHOK IapaMeTpOB pacripefie/ieHui CayuyaliHbIX BeJIMYMH MEeTOA0M
MaKCHMaJsbHOTO TTPaB0Io[00usl.

46. TloHATWe WHTepBa/JbHOM OLIEHKM T[apaMeTpa TeHepajbHOU COBOKYMHOCTH. TOuHbIe
VHTepBa/bHble OLeHKA BepOSITHOCTH, MaTeMaTHUeCKOro OKWJAHHUS, [JUCIIepCUd U
K03 urmenTta koppessiun. [TorpaBka Ha KOHEUHbIN 00beM reHepasbHON COBOKYITHOCTH.

47. TloHsiTe CTaTUCTUYECKOW TUIOTe3bl. BBl CTaTUCTUUECKUX TUIIOTE3: TTapaMeTpuuecKre U
HerlapameTpuueckye, IpoCThbie U CJIOXKHBIE.

48. Kpurepuii MpoBepKH TUIOTe3bl, KPUTHUECKOe MHOXKeCTBO. OIIMOKK MepBOro U BTOPOTO
pozioB. MoliHOCTh Kputepusi. Hanbosiee MOIIHBINA KPUTEPHHA.

49. TIpoBepka ruriores € MOMOIL[bI0 UHTEePBa/IbHbIX OLIEHOK.

50. IIpoBepka rurioressl O paBeHCTBe MaTeMaTUUeCKOrO OXKWJaHUs 3aJaHHOMY UHCJ/IOBOMY
3HaYeHMUIO.

51. IIpoBepka runoTesbl O paBeHCTBE /IBYX MaTeMaTUUeCKUX OXKUJJaHUM.

52. IIpoBepka rumnoTesbl O paBeHCTBe AUCIIEPCUU 3alaHHOMY YMC/I0BOMY 3HAUEHUIO.
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53. IIpoBepka runoTesbl O PaBeHCTBE [IBYX AUCIIEPCUM.

54. TlpoBepka TWIIOTe3bI O PpAaBEHCTBE BEPOSITHOCTH COOBITHSI 3aJJAHHOMY UHC/IOBOMY
3HaueHuto. [IpoBepka rumnoTresbl 0 paBeHCTBe JBYX BepOSITHOCTEH.

60. [IpoBepka rurnoTe3 0 3HAUMMOCTH KO3 PuijeHTa KOppesiLiuu.

61. Kpurepun cornacus. Kpurepunt cornacus xu-kBagpaT ITupcona. Kpurtepuii xu-kBajpat
ITvpcoHa npy HeM3BeCTHBIX NTapaMeTpax paclipe/eeHusl.

62. IIpocTas (mapHasi) perpeccusi. [IpuHIUIIBI cieliudyKalid MO,
63. MHOXKecTBeHHasi perpeccusl. TIPUHIUIBI CTIeI[UbHUKALIMA MOZIeJIH.
[Tpyumep 3K3aMeHal[MOHHOTO OueTa.

1. Cpenqu 51 mnepefaHHBIX peBu30py AoroBopoB 20 odopmiieHsl ¢ omrOKamu. Habigute
BepOSATHOCTL P Toro, uto cpeau 20 [OTOBOPOB, TPOW3BOJILHO OTOOpPaHHBIX PEBHU30POM ISt
TIPOBEPKU, OKXKYTCsI HETIpaBUIBHO 0hopM/IeHHBIMU He MeHee 14 moroBopos. (10 6asioB)

2. Bnajenery wmarasvHa 3BYKO3anvCeld pelld TpPA  MapKeTUHIOBOM  UCCJ/IeJOBaHUU
K/IaCCU(PUIMPOBaTh TI0 BO3pacCTy MOTeHLMaJbHBIX TOKyIareaeld KakK CTaplleK/IaCCHUKOB,
CTYZIEHTOB W JitoJed O0osiee cTapiiero BO3pacTa W BBIACHW, UYTO B KOHTUHTEHTE €ro
TOKyTiaTe/ied 5TU KaTeropuu npejcrasieHbl B nporopuusix 30%, 40% u 30%. Kpowme Toro,
ObUT0 0OHAPY>KEHO, UTO IMOKYTIKK COBEPIIaloT 5% MPUIIIeAIINX B Mara3iH CTapIleK/IacCHUKOB,
35% cryzaenToB u 35% mrozieli Oosee cTapiiiero Bo3pacra.

KakoBa BeposTHOCTBh P1 Toro, uto cjiyuaiiHO BbIOpAHHBINM MOCETUTE/Ih Mara3vHa He COBEpIIUT
MOKYNKY? Ec/u ciydaiiHO BbIOpaHHBIM IMOCETHUTE/b Mara3uHa He COBEPIIW/ IMOKYIIKY, KaKoBa
BepOSITHOCTh P2 TOro, uTO OH cTapiiekiaccHUK? (10 6asioB)

3. ®yHKUMs TUVIOTHOCTH f(X) HerpepbIBHOM C/lyuaiiHOM BelTMUMHbI X UMeeT BUJL:
f(x) = Cx8, mpu x € [3;7], f(x) = 0, ipu x & [3;7].
Hatitu koHcTanTy C, BeposTHOCTh P(X>5) u cranapTHoe oTKnoHeHHe o(X). (10 6anioB)

4. CnyyaiiHast BelMuMHa X PaBHOMEPHO pacrpejesieHa Ha otpe3ke [-9; —3], a Y - ciyuaiiHas
Be/IMUMHA, pacrpejiesieHHas 110 OMHOMUATBPHOMY 3aKOHY C rmapamerpaMui n = 75 u  p = 0.6.
[Tpu 3Tom Ko3(pduieHT Koppensiuu coctasiseT R (X,Y) = —0.7. Haiigure koBapuaiuio C
OV (X,Y), matemaruueckoe oxuganve E(3XY-6) u gucnepcutro Var(2X — 3Y + 86). (10
6as11oB)

5.3 [AByX HOpMa/ibHO pacrpejie/ieHHbIX TeHepabHbIX COBOKYIMHOCTeld X U Y U3BJ/ieueHbl
BBIOODKH.
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X: {-0.9; 0.61; 0.31; -0.05; -0.83; -0.46; 0.36; -0.99; -0.49; 0.58; 0.06; 1.02; -0.84; 0.7; 0.18;
0.74; 0.56; 0.21; -0.58; -0.75; 0.26; -0.99; 0.09; -0.86; 0.04; -0.26; -0.53; 1.28; 0.89; -0.62;
0.56; -1.71; -0.28; -0.32; 0.46; -0.07; 0.18; 0.82; 0.01; 0.27; -0.57; 1.63; -1; -0.81; -0.09; -0.94;
-1.11; -0.13; -0.18; 0.5; -0.19; 0.52; 0.42; 0.54; 0.47; 0.5; 0.99; -0.02; -1.6; 1.33; -0.7; 0.17;
0.06; 0.3; 1.39; -0.04; -0.4; -0.46; 1.08; -0.1; 0.43; 1.11; 1.14; 0.16; 0.71; -0.34; -1.34; 0.12; -
0.99; 0.26; -0.04; -0.92; 0.53; 0.97; 0.43; -1.37; 0.25; -0.94; 0.62; 0.75; 0.42; -0.08; 0.59; 0.88;
0.49; 1.17; -0.49; -0.61; 0.72; 0.85; -0.8; 0.67; -0.35; -0.62; 1.01; 0.39; -0.53; -0.83; 0.11; -0.45;
-1.61; -1.2; 0.22; 0.47; 0.8; -0.65; 0.21; -0.35; -0.36; 0.09; -0.54; -0.33; 0.62; 0.4; -0.39; 1.75;
0.1; 0.69; 2.37; -0.64; -0.16; 0.52; 1.24; -1.19; 0.69; -0.16; -0.43; -0.87; 2; 0.22; 1.44; -1.16; -1;
0.12; 0.23; 0.45; 1.18; -1.41; 0.15; 0.41; 1.83; -0.49; 0.62; -0.46; 0.6; -0.21; -1.21; -0.35; 0.28; -
1.26; -0.67; -0.45; -0.33; -0.47; 1.15; 0.43; 0.26; -0.26; 0.68; 0.38; -1; -0.69; -0.14; -1.08}

Y: {0.43; 1.82; -0.55; -0.35; -0.31; 0.88; 0.64; -0.37; -0.47; -0.62; -1.04; -1.16; -0.03; -1; -1.02;
-0.01; -0.43; -0.4; 0.02; -0.62; -0.56; 0.39; -0.8; -0.58; -1.09; -0.43; -1.03; -0.39; -0.7; -0.14; -
1.26; -1.29; -0.09; -0.69; -0.26; -0.47; -0.64; 0.19; -0.49; -1.27; -0.44; -1.55; 0; -0.39; 1.14; -
0.55; -0.91; -0.3; -0.03; 0.17; 0.82; 0.53; -0.23; 1.11; -0.46; 0.21; -0.44; -0.86; -0.7; 0.37; 0.72;
0.67; 0.26; 0.42; 0.16; -0.85; -0.99; -0.49; -1.27; 0.57; -0.6; -1.35; -0.13; 0.49; 0.89; -1.72; -
0.46; 0.14; -0.67; 0.75; 0.31; 0.4; -0.39; 1.58; -0.49; -1.45; 0.07; 0.02; -0.01; -0.5; -0.33; 0.71; -
0.9; 0.72; 0.47; -0.42; 0.43; -0.32; -0.58; 0.16; -0.52; 1.27; -0.61; -0.62; 0.09; 0.21; -0.38; 1.12;
-0.57; -0.87; -0.06; 0.31; 0.24; -0.83; -0.45; -0.2; 0.27; 0.12; -1.2; 0.27; -0.81; 0.37; -1.31; 0.8; -
0.64; 0.07; -0.06; 1.03; -0.8; -0.21; -0.52; 0.47; -0.5; -0.22; -1.34; -1.19; 0.31; -0.27; -0.58; -
0.05; 0.91; 0.79; 0.08; 0.2; -0.51; -0.87; 0.76; 0.14; -0.35; -0.08; -0.47; 0.06; 0.25; -1.2; -0.26; -
1.33; -0.33}

TpebyeTcs Ha ypoBHe 3HauuMocTH o=0.01 mipoBepuTh HyJseByto runore3y HO:Var(X) =
Var(Y) npu anbrepHatvBHOM rumnotese H1:Var(X) > Var(Y), BbluMciuB 3HaueHue P-
value. (10 6asoB)

6. meetcs Habop maHHBIX {-0.99; 0.26; -0.04; -0.92; 0.53; 0.97; 0.43; -1.37; 0.25; -0.94; 0.62;
0.75; 0.42; -0.08; 0.59; 0.88; 0.49; 1.17; -0.49; -0.61; 0.72; 0.85; -0.8; 0.67; -0.35; -0.62; 1.01;
0.39; -0.53; -0.83; 0.11; -0.45; -1.61; -1.2; 0.22; 0.47; 0.8; -0.65; 0.21; -0.35; -0.36; 0.09; -0.54;
-0.33; 0.62; 0.4; -0.39; 1.75; 0.1; 0.69; 2.37; -0.64; -0.16; 0.52; 1.24; -1.19; 0.69; -0.16; -0.43; -
0.87; 2; 0.22; 1.44; -1.16; -1; 0.12; 0.23; 0.45; 1.18; -1.41}.

B mnpeamnonoxkeHWd, UTO UKCIOBble JaHHbIE W3BAeUeHbl M3 HOPMajabHOW reHepaTbHON
COBOKYTIHOCTH, TIOCTPOMTEe /IOBepUTe/IbHble WHTEepBasbl [jisi MaTeMaTHUYeCKOTO OXUJAHUS U
IS Ticriepcuu Ha ypoBHe foBepust 0,99. (10 6asios)
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8. IlepeueHb OCHOBHOM ¥ [IOMO/JTHUTEJbHOW Yy4eOHOM JIMATEpPATYpPhbI,
He00X0/JUMOi1 /I/If 0CBOEHHUS ANCHMILIMHbBI

OcHogeHas iumepamypa:

1. I'mypman, Bnagumup EdumoBuu PyKoBOACTBO K pellleHHIO 33Jau II0 TeOpUU
BEPOSATHOCTEM W MaTeMaTHyeCKOW CTAaTHUCTHKe : yueOHUWK [y By30B / B. E. 'MmypmaH.
11-e wu3g., mep. u gomn JOaeKTpoH. gaH. MockBa : FOpaurt, 2025 406 c ( Beiciiee
obpaszoBanne ) URL: https://urait.ru/bcode/559583 (mata obparenus: 01.09.2025).
Pexxum goctyma: DJieKTPOHHO-OMO/MMOTeuHasi cucrteMa FOpaiit, [ aBTOpU3.
nosib3oBaresien https://urait.ru/bcode/559583 ISBN 978-5-534-08389-7 : 1589.00. [BUK
ID: RU2fURAIT2f559583]

2. ConoBbeB, B.I. AHanu3 [aHHBIX B 5KOHOMUKe: Teopusi BepOSITHOCTeW MpUK/IaJHast
CTaTUCTHKA 00paboTKa 1 aHanmu3 AaHHbIX B Microsoft Excel : Yuebnuk / B.M1. ConoBbeB
OnekTpoH. AaH. Mocksa : KnoPyc, 2025 497 c. Pexxum goctyna: book.ru Internet access
https://book.ru/book/955517 ISBN 978-5-406-13693-5. [BUK ID: RU\bookru\bibl\
955517]

JononnumenbHas numepamypa:

1. Kpemep, Haym IlleBeneBuu Teopusi BepOITHOCTEW U MaTemMaThueCKasi CTaTUCTHKA :
yueOHUK ¥ TIPakKTHKyM /17151 By30B / H. I11. Kpemep. 5-e u3f., mep. u 01 DJ/IeKTPOH. aH.
MockBa : HOpawit, 2025 538 ¢ ( Broiciiee o6pasoBanve ) URL:
https://urait.ru/bcode/565694 (mata obpamerus: 01.09.2025). Pexxum pocTyta:
OneKTpoHHO-OMOMMoTeyHass  cuctema  FOpaiiT, [yia  aBTOpH3.  TO/b30BaTesei
https://urait.ru/bcode/565694 ISBN 978-5-534-10004-4 : 2539.00. [BUK ID:
RU2fURAIT2{565694]

2. HenexxkuHa, U.E. Teopusi BeposiTHOCTel W MaTeMaThuecKasi CTaTUCTHKA : YuebHoe
nocobue / U.E. lenexxkuHa, C.E. Crenano, V.U. 1lpiraHOK D/ieKTPOH. JaH. MoOCKBa :
KuoPyc, 2026 302 «c¢. Pexum pocryma: bookru  Internet  access
https://book.ru/book/958991 ISBN 978-5-406-15063-4. [BMK ID: RU\bookru\bibl\
958991]

9. ITepeueHb pecypcoB HHG(pOPMAIMOHHO-TE/IEKOMMYHUKAI[MOHHON CeTH
«/AIHTEepHeT», HEOOXOAMMBIX /I/ISI 0CBOEHHUS JUCIIUTLTMHBI
1. OnekTpoHHasi Oub/Moreka ®PuHaHcoBoro yHuBepcuteta (OB) http://elib.fa.ru/

(http://library.fa.ru/files/elibfa.pdf)
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2. DnekTpoHHO-0MbmoTeuHasi cuictema BOOK.RU http://www.book.ru

3. DeKTpOHHO-0M6MMOTeuHass cucTeMa "YHuBepcuTeTckas 6ubmioteka OHJIAMH"
http://biblioclub.ru/

4. DyeKTpOHHO-O0Mb/IMoTeuHasi cucTema u3zarenbcrBa "Jlane" https://e.lanbook.com/
5. O6pasoparensHas mathpopma "FOPAWT" https://urait.ru/

6. OnekTpoHHBIM yueOHbBIN Kypc https://campus.fa.ru/course/view.php?id=12139
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10. MeroauuecKue YyKa3aHHs /s O0y4alOm[UXCS 1O OCBOEHHIO
AUCLIUTLIMHBI
[lpuctynasi K W3yuyeHUIO [UCLUIUIMHBI «Teopusi BepOSITHOCTEM W MaTeMaThyecKas
CTaTUCTHKa», CTyAeHTaM Heo0XOAWMO 03HAKOMHUTHCS C COZiep>KaHHeM paboueil MpOrpaMMbI
JUCLIMIUIMHBIL, C ee 1elsIMM U 3a7ja4yaMd, MeTOAWYeCKMMU MaTepuajaMd TI0 [JaHHOU
JUCIIATIJIMHE, KOTOpble pasMellleHbl Ha HWH(OPMAIMOHHO-00pa30BaTe/IbHOM  ITOpTase
yHHBepcUTeTa U caliTe Kadeapbl MaTeMaTUKH M aHa/lIW3a JAAHHBIX, C TpaUKOM KOHCY/IbTalui
TIPero/IaBaTeJIsl.

[Tpy moAroTroBke K JIeKLUM 1iesiecoobpa3HO TpeiBapyUTe/bHO MO03HAKOMHUTHCS C ee TeMOW U
OCHOBHBIMMA  BOTpocaMd 10  paboueil  mporpaMMe  AWCHUIUIMHBL  [locMOTpeTh
pPeKOMeH/JOBaHHbIe TJIaBbl yueOHUKOB, BBIJI/IUTh OCHOBHbIE TOHATHS. Bo Bpems jeKuun
cie[lyeT BeCTU KOHCIIEKT COZiep’KaHHsl JIeKIMY, KOTODBINA To3/jHee CiieyeT OTpeJaKTHPOBATh:
BBIJI/IUTh OTIpefiesieHusi, (HOpMYJIMPOBKH TeopeM, 3aHKCHUPOBATh BO3HHUKIIME BOMPOCHL
HesicHbIe 3amucy HY)KHO YTOUHHTH C MOIIBIO MaTepHasia, COJep>Kallierocsi B peKOMeH/1yeMbIX
yueOHBIX 1MOCOOUSX 1 yueOHUKAX.

[Ipu noAroToBKe K CEMUHAPCKUM 3aHATHSAM CTYZEHT BBIMNO/HSAET JOMalllHee 3a/laHne, KOTOpoe
BK/IIOUaeT He TOJIbKO pelleHWe IpakKTHUUeCKWX 3a/lay, HO U 3aJiaHus Ha 3aKperieHue
TEOpeTHUecKoro marepuana. KOHTpPO/b BBITIOJIHEHUS] [OMAIlHUX 3aflaHuil  BHIDOPOUYHO
OCYILLIeCTBIISIeTCS B XO/le NIPaKTUUECKUX 3aHATHH.

[TpoAyKTHBHOCTb yCBOEHUsI yueOHOro MaTeprasa BO MHOTOM OIpe/esisieTCsi HHTeHCUBHOCTBIO
U KaueCTBOM CaMOCTOSTeTbHON paboThl cTyZeHTa. Ee Mo)XHO pa30uUTh Ha TpU 3Tarma:
OpraHM3al[MOHHBIN, JTall MW3y4YeHUs peKOMeHJyeMoro yueOHOro wmaTepuaga U 3Tal
3aKpervieHus1 U yriiy0O/ieHusl TeOpeTUUeCKUX 3HAaHWKM M TIPAaKTUYeCKUX HaBbIKOB. Ha mepBom
Tare CTYJeHT IJIaHUPYeT CBOKO CaMOCTOSTe/IbHYIO PaboTy, KOTOpasi BK/IFOYaeT:

«  YscHeHue Liesiel U cofiepyKaHus 3alaHusI /ISl CAMOCTOSITeIbHOM paboThl.
« Tlombop pekoOMeH/[0BaHHOM JTUTEpPaTyphl.
«  CocraBreHus 1aHa paboTbl.

Bropoit 3Tam BKIIOYAaeT HEMOCPEACTBEHHO U3yueHHWe OTOOpaHHOTO TeOopeTHYeCKOTo
MaTepuasa, pellieHe 3a/lau B paMKaXx IMOATOTOBKHU K JIEKLIMOHHBIM U TTPAKTUUECKUM 3aHSATHSIM.
Bo Bpemst paboThl HEOOX0UMO (PUKCUPOBATh HESICHbIE MOMEHTHI, (POPMY/TMPOBATh BOIIPOCHI B
KOTOPBIX He y/a/loch pa3o0paTbCsi camocTosTebHO. C 3TUMM BOMIPOCaMU CrieflyeT 00paTUTCs
3a TIOMOIIbIO K TIperolaBaTe/li0 Ha CeMHHape WM TeKylled KOHCY/IbTallui. 3aKaHuWBaTh
TIOJITOTOBKY C/le[lyeT COCTaB/eHHeM TlaHa (KOHCIeKTa) 1o u3yyaeMoMy MaTepuany (BOIpocy).
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OTO TM03BO/ISIET COCTaBUTb KOHIIEHTPHPOBAHHOE, C)KaTOe IIPe/ICTaB/IeHHEe I10 H3yYaeMbIM
BOITPOCAM.

[TogroTOBKA K BBIMOJIHEHUIO KOHTPOJILHOM pabOThI OCYILECTB/SETCS IyTeM BBITOJHEHUS
TPEHUPOBOUHBIX 3a/laHU, pa3MellleHHbIX Ha CTpaHulle Kypca «Teopusi BeposTHOCTeN U
MaTeMaTHJecKasi CTaTUCTUKa» Ha caiTe campus . fa . ru .

[ns MOArOTOBKM K MPOMEXYTOUHOM arTecTaluy (9K3aMeHy) Ha CTpaHule Kypca «Teopus
BEpOSITHOCTeN Y MaTeMaTuuecKasi CTaTUCTHMKa» Ha caliTe campus . fa . ru pa3meliieHbl TecCThbl
[/ CAaMOCTOSITE/TbHOTO BBITIOJIHEHMUSI.

11. TIlepeuenb WH(OPMALMOHHBIX TEXHO/IOTMHA, WMCHO/JIb3yeMbIX TMPH
oCyIleCTB/IeHUH 00pa30BaTe/IbHOI0 MpoLecca o AUCHHUIUIMHEe, BK/II0Uasl epeyeHb
Heo0X0/JUMOro TMPOrpaMMHOro obecrieueHusi 1 MHGOPMALMOHHBIX CIPABOYHbBIX
CUCTEM

KoMIuieKT TMIeH3M0HHOI 0 MMPOrPaMMHOI0 00ecreueHHs:

1. Python 3.8

2. Jupyter Notebook (Windows 10)
3. Kaspersky

4. LMS Moodle

5. Microsoft Office (Windows)

CoBpeveHHbIe Tpo)eccCHOHA/IbHBIE 0a3bl /[JAaHHBIX M HH(OPMaALHOHHBIE
CIIpaBOYHbIE CUCTEMbI:

1. DnekTtpoHHas sHLMKoNeaus: http://ru.wikipedia.org/wiki/Wiki
2. NHpopmarmoHHo-nipaBoBast cucreMa «KoHcynbraHT [1mtoc»

3. A3k nporpammupoBanus Python 3. https://pythonworld.ru/

4. Pasmemenue DYK: https://www.campus.fa.ru/

5. MHdopMalmoHHO-TIpaBoBasi cuctema «['apaHT»

6. CucreMa KOMIlJIeKCHOTO packpbITusi uHMopmaliuu « CKPMH» - http://www.skrin.ru/
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CepTuduiupoBaHHbIe MPOrpaMMHbIe W amnmapaTHbIe CpPeACTBA 3alUThI
uHdopmanmu:

1. He MpeAyCMOTPEHBI

12. OmnucaHue MaTepHa/IbHO-TeXHHUYECKOW 0a3bl, Heo0XoAMMoOM /i
OCyII[eCTB/IeHUs 00pa30BaTe/IbHOr0 MPoIecca Mo AUCIHUIIINHEe
1. YueOHas ayguTopus /is TIPOBe/IeHNs YUeOHbIX 3aHSATHM, MTPeJyCMOTPEHHBIX IMPOrPaMMOM,
B TOM UHCJIe TPYIIOBBIX W WHAWBUYAIbHBIX KOHCY/IbTalluid, TEKYIero KOHTPOJS U
TIPOMEKYTOUHOM aTTeCTallil, OCHalljeHHasi 000py/0BaHHEM W TeXHUUeCKHMMHU Cpe/iCTBaMHU
oOyuenusi: mebenb  ayguTopHasi  (CTO/IBL, CTy/lbsl, JOCKa ayAWTOpHasi), Habop
JIleMOHCTpaLMOHHOT0 000pyA0oBaHus (TIPOEKTOP, SKpaH)

2. KomnbloTepHblil KJjacc [ TIpOBefieHHsT YuyeOHBIX 3aHATHM, TIpeyCMOTPeHHBIX
NporpaMMol, B TOM UHWC/e TPYNMNOBbIX W WHIUBUAYA/IbHBIX KOHCY/bTALUM, TeKYylllero
KOHTPOJII M TIPOMEXKYTOUHOM aTTeCcTal[uH, OCHAIlleHHbIi 00opy/loBaHWEM W TeXHUUYeCKUMU
cpeactBamu  oOyueHus:: MeOesnb  ayguTopHas (CTO/BI, CTy/bsi, JOCKAa ayJuUTOpHas),
TepCOHa/TbHbIE KOMIIbIOTEPBI, HAOOP AeMOHCTPAI[MOHHOTO 000pyA0BaHus (TIPOEKTOP, IKPaH)

3. Bubmoreka, YMTaIbHbIN 3a/

31



