LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET
«25» mas 2026 r.

[Tporokom Ne 2

Pabouasi nporpamMma JuCHUIIMHBI (MOLYJI51)
«BBeeHne B CTATUCTUKY»

Hanpasiaenue noaroroBku: 02.03.01 Mamemamuka u komnviomepHvle HAYKU

HanpagsienHocTs (pouiib) NOATOTOBKU: [IpUKIaoHOl UCKYCCIBEHHbLLL
UHmeliiekm

KBanmndukanus (creneHb) BHINYCKHUKA 0aKa1asp

®opma 00y4yeHHsA: ouHas

Cpoxk ocBoeHHsI IPOrpaMMBbl:_4 200a

I'on Hadopa: 2026

MockBa

STERTPORHOM NOANCHO 2026

DNEeKTPOHHBIA JOKYMEHT



Conep:xkanue

1. Kparkasi XapaKTepuCcTHKA TUCHUTIIHHBI (MOYJIS) ....ooovviiiiinirieiieiniesieesree s snee e snee e 3
2. IlepeyeHb MIAHUPYEMBIX PE3YJABTATOB OOYUECHHMSI .......oeevvveriireeiireesireessireessisesssssessssnesssns 5
3. TEeMATHUECKMI IIAH ......ooiviiiiiiiiieiii et estee st e e et et et et e sse e n e e s b e e e sn e e sme e e reeareeanneenneeenns 7
4. Conep:kaHue TUCHUIITIHMHBI (MOLYIISA) ....vvviiiiieiinieiietasteeesteeesabeeessbeesssseesasseesssseesasseesnneesnnnas 7
5. YYEOHO-METOTMUYECCKOE OOCCIICUECHIIC .......vvvunneeeeereeetstassesesssesssssasssssssssesssttereeeseesrsnanrrreeeses 8
6. MaTepHaTbHO-TEXHUYECKOE ODCCTICUEHHIE ........vveeereeeiireesireesireesssreessseeesseessseessseesssnesssees 8
7. MeTOAUYECKUE U OLEHOUYHBIE MATEPHAIIB .......ooiuviiuiiatieiiieaiteeaieeesteeanteesseessseessesaseessnesseeses 10

DNEeKTPOHHBIA JOKYMEHT



1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouas mporpamma aucuuiuinHbl (Moaynsi) «BBeneHue B CTATUCTHUKY)» COCTaBjieHa B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpazoBanus — OakanaBpuar no HanpasiaeHuio 02.03.01 «MaremaTrka 1 KOMIIBIOTEPHBIC HAYKH,
npodwib «[IpukiagHON HCKYCCTBEHHBIM HHTEIUIEKT», YTBEPXKIECHHBIN puKa3oM MuHucTepcTBa
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 rona.

N3yuenne pucuMiiMHbl (Monyis) «BBeneHue B CTaTUCTHKY» SIBIISETCS KIFOYEBBIM
MHCTPYMEHTOM B 00J1acTsIX IporpaMmupoBanus. OCBOEHHE CTATUCTUYECKUX METO/I0B II03BOJISET
3¢ ¢dexTuBHO 00pabaThiBaTh JaHHBIC, BBIABIATH 3aKOHOMEPHOCTH M JIeNIaTh IPOTHO3bI, UYTO
SIBIISICTCS BAYKHBIM JUIs YCTICIIHOM NMPO()eCCHOHAIBHON AEATEIbHOCTH.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOrpaMMme MoJArOTOBKH
OakanmaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHUIH
«[IpuknagHON MCKYCCTBEHHBIH HMHTEIJIEKT» M BXOJUT B 00s3aTenbHyl0 4dacTh bioka 1, kak
JUCLIUILIMHA 110 BBIOODY.

Jucnumimza (Moaynb) JOCTyIIHA K u3ydeHuto Ha 1 kypce B 1 cemectpe.

Heap n3yyeHnss AUCHMILVIMHBI (MOaYJis1): B (JOPMUPOBAHUM HAaBBIKOB cOOpa, aHaIu3a U
UHTEpHpeTallii CTATUCTUYECKUX JAAHHBIX JUIS IPUHATHS 0OOCHOBAHHBIX PELLICHUH.

3agauu n3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— OCBOCHHE OCHOBHBIX INOHSTUN WM OINpPENENICHUI: ONucaTeNbHble CTaTUCTUKU, IpaduKy,
CIIy4alfHOCTh, HE3aBUCUMOCTb, BEIOOPKY, T€HEPATIbHYIO COBOKYITHOCTb, IPOU3BOIBHOE JUCKPETHOE
pacnpeseneHue, BEpOATHOCTb, MAaTOXUIAHUE, AUCHEPCHI0, OMHOMHMAIbHOE, HOpPMaJbHOE
pacnpeeNeHds U OLEHKHU UX IapaMeTPOB, TUIIOTE3bl, TECTHI, YPOBEHb 3HAYMMOCTH Y MOLIHOCTD,
TECTBI CPENIHETO, ITPOIIOPLINH;

— pa3BUTHE YMEHUH B 3aJaHHOM JaTaceTe, MHTEPIPETAlUN ONUCATEIbHBIX CTATUCTHUK,
rpaduKy, CpaBHUTHb ONMCATENIbHbIE CTAaTUCTHUKU B BBIOOPKE M B I€HEPAIbHOM COBOKYIHOCTH,
OOBACHUTh, TOYEMY HaOJIOAAaeMble YHCIIOBBIE XapaKTEPUCTUKU BBIOOPKM HE 00s3aTebHO
COOTBETCTBYIOT XapaKTEPUCTUKAM I'€HEPAIBHON COBOKYITHOCTH

— Ppa3BUTHE HABBIKOB IPOBEJIEHMS CTaHIAPTHBIX TECTOB JUIS CPEIHEr0 WU IMPONOPIMH,
UHTEPIIPETUPOBAHUE DPE3YJIbTaTOB TECTOB, MHTEPIpPETUpoBaHUE P-value s 3alaHHOM mapsl
HYJIEBOM U alIbTEPHATUBHOMN TMIIOTE3BI.

B pe3ysbTare 0cBOeHUSI JUCHUILIAHBI (MOIYJIs1), 00y4AKOIIHIICS TOJIZKEH:

3HAmMb:

— OIucareibHbIe CTAaTUCTUKH, TPadUKH;

— TOHSATHS CIIy4alfHOCTH, HE3aBUCUMOCTH, BEIOOPKH, F'€HEPAIbHOM COBOKYITHOCTH;

— IPOU3BOJIBHOE AUCKPETHOE PACIPENEICHUE, BEPOATHOCTh, MATEMATUYECKOE OKUJAHUE,
JUCIIEPCUIO;

— OMHOMHMAIBHOE U HOPMaJIbHOE pacIpeiesIeHus, a TAKKe METO bl OLIEHKH HX apaMeTpoB;

— HYJIEBYIO U aJIbTEPHATUBHYIO TMIIOTE3BL;

— OJHOCTOPOHHHM OMHOMHAJIBHBIN TECT JUISl TPOMOPIIHH.

ymembo:

— JUIs 33JTaHHOTO JIaTaceTa M yKa3aHHBIX CTOJIOLIOB PaCCUUTATh OMMUCATEIbHbIE CTATUCTHKH
B Python;

— HHTEPIPETUPOBATH ONMCATENbHbIE CTATUCTHKY;

— 7S 33/IaHHOTO JaTaceTa M YyKa3aHHbBIX CTOJOIOB IMOCTPOUTH 33/laHHBbIE TpapuKu B
Python;

— HHTEpIPEeTUpOBaTH rpauKy;

— omucaTth CHOcO0 TMOJy4eHHsl CIydyalHOW BBIOOPKM M3 HMMEIOIIEHCS TeHepaIbHOM
COBOKYITHOCTH;
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— CreHEepUpOBATH CIyYaliHbIe BEIOOPKH U3 3aJaHHON reHepalbHON COBOKYITHOCTH B Python;

— CpPaBHHUTH OIIUCATENIbHBIE CTATUCTUKU BBIOOPKM M TE€HEPAIbHONW COBOKYIHOCTH H
OOBACHUTH, TOYEMYy HAOIIOAAEMble YHCIIOBBIC XapaKTEPUCTUKU BBIOOPKH HE 00s3aTeNbHO
COOTBETCTBYIOT XapaKTEPUCTUKAM I'€HEPAIIbHON COBOKYITHOCTH;

— CTPOUTh SMIIMPUYECKOE DACIpe/ieieHHe BBIOOPOYHOIO CpeIHEero MeroaoM MoHTte-
Kapmo;

— 10  33aJaHHOMY  JUCKPETHOMY  DPAacIpelelIEHHUI0  BBIUMCIUTH  BEPOSITHOCTH,
MaTEMaTHIECKOE 0’KUJAHUE U TUCIIEPCHIO;

— II0 TEKCTOBOMY OIMCAHUIO 337a4H NOCTPOUTH TUCKPETHOE PACIPEACIICHUE;

— BBIYMCIUTb  BEPOATHOCTH, MATEMaTHYeCKOE OKUAAHWE M JUCHEPCUI0 IS
OMHOMMAJILHOTO M HOPMAJIbHOT'O PacIipeIeeHul;

— 10 TEKCTOBOMY OIIMCAHUIO 33/1a4d TOCTPOUTh OHMHOMHAIBHOE M HOPMAaJbHOE
pacrpeeseHuce;

— TMPUMEHUTH LEHTPAIbHYIO NIPEAEIbHYIO TEOPEMY Ul CYMMBI U CPEJHETO HE3ABUCUMBIX
OJIMHAKOBO paclpeAeIEHHbBIX JUCKPETHBIX CIIy4ailHbIX BEIIMYMH;

— OIpelensaTh KOJIMYECTBO HAONIOJEHUI, HEOOXOAUMBIX Ul TOTrO, YTOOBI BBIOOPOYHOE
CpelHEe OLEHUBAJIO MAaTEMaTHYECKOE OXKUAAHWE B T'EHEPAIbHONM COBOKYIIHOCTH C 3aJaHHOU
TOYHOCTBIO U BEPOSTHOCTBIO;

— I10 TEKCTOBOMY OIMCaHHIO 33Ja4k (POpMYJIHUPOBATh TUIOTE3Y O MPONOPLIUY;

— IPOBOJAMTH OMHOMMAIBHBINA TECT AJIS IPOMOPLIUH U UHTEPIPETUPOBATh PE3YIbTAT TECTA.

enaoems:

— HaBbIKaMU KPUTUYECKOT0 aHAJIN3a JAHHBIX U UX CTATUCTUYECKUX CBOMCTB;

— S3BIKOM  CTaTUCTUYECKOTO  MBIIUICHUS: yMEHHEeM  (popMyiaMpoBaTh  BOIIPOCHI,
NOJIAIOIIUECS] KOJIMYECTBEHHOW IPOBEPKE, U NIEPEBOANUTD UX B CTATUCTUYECKHUE THIIOTE3bI;

— wuHcTpyMeHTamu Python (pandas, numpy, scipy.stats, matplotlib) mis BbImOTHEHHS
OIKCATEIBHOTO aHAJIN3a, BU3yaJIM3allui U IPOBEPKU TUIIOTES;

— CIHOCOOHOCTBIO OOBACHATH CTATUCTUYECKUE BBIBOABI HETEXHHUYECKOH ayIuTOpuH,
n30erasi pacnpoCTPaHEHHBIX UHTEPIIPETALIMOHHBIX OIINOOK;

— HaBbIKAMHU TPOEKTUPOBAHUS MPOCTHIX BBIOOPOUHBIX MCCIENOBAHUNH C  y4ETOM
TpeOOBaHUH K PENPEe3eHTATUBHOCTH U TOYHOCTH OLICHOK.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHOU pabOThl 00yUYaIOUINXCS C MeJarornyecKuMu

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Kox u conep:xxanue
KOMMEeTEeHIHHU

HNuaukaTop KOMNeTeHUHH U NepeYyeHb MIAHUPYeMbIX
pe3yJbTATOB 00y4eHHsl 0 JUCUHUILIUHE (MOYJII0)

VYK-1. Crocoben
OCYIIECTBIISTh TIOUCK,
KPUTHYECKHI aHAJIN3 U CUHTE3
HHGPOPMAITUH, TIPUMEHSTE
CHUCTEMHBIN OAXOM, I
pelleHNs TTOCTABIEHHBIX 33124

VYK-1.1. 3HaeT MeTo bl TOMCKA U aHANKM3a HHPOpMaIMK B 00JIacTu
pa3paboOTKH, OCHOBHBIE IPUHIUITBI KPUTUUECKOW OLIEHKH
MCTOYHUKOB HH(GOPMALIUH U UX PEIIEBAHTHOCTH.

VK-1.2. YMeeT KpUTHUECKHU OLICHUBATh NCTOYHUKH HH(OPMALNU U
CHHTE3UPOBATh AAHHBIC U3 PA3IUYHBIX HCTOYHUKOB [UIS PEIICHUS
3a[1a4, IPUMEHATh CUCTEMHBIH [TOJIX0 K aHAJIU3Y U PELICHUIO
KOMIIJIEKCHBIX IPOOJIEM.

VK-1.3. IMeeT npakTUYECKUIl OMBIT PadOTHI C COBPEMEHHBIMHU
WHCTPYMEHTaMU M TEXHOJOTHAMU JJIs1 00padoTKH WH(MOPMAITHH,
(GOpMYIHPOBAaHUH U CTPYKTYPUPOBAHUH 33/1a4 HA OCHOBE
MONMy4YeHHOH MH(OpMAaIHH.

OIIK-2. Cniocoben
MIPOBOMTH IO/ HAYYHBIM
PYKOBOJICTBOM
WCCIIeIOBAaHHE HA OCHOBE
CYIIECTBYIOIIUX METOJIOB B
KOHKpEeTHO! o0nacTu
npodeCCHOHATLHON
JeSTEeTbHOCTH
(coomeemcmeyem YHK-05)

OIIK-2.1. (YHK-05.01.) Cobupaer, 00OpabaThIBaeT, aHAIU3UPYET U
000011aeT Pe3yabTaThl SKCIIEPUMEHTOB M UCCIICIOBAHUMN, IIPOBOUT
OKCTIEPUMEHTHI ¥ HAOJIFOICHHsI, COCTABIISIET OTUYETHI 110 TEME UJIH TI0
pe3yibTaTaM MPOBEICHHBIX SKCIICPUMEHTOB.

YHK-05.01.01. 3-1. 3naet MeTO I MPOBEACHUS SKCIIEPUMEHTOB U
HaOJFOICHHH.

YHK-05.01.01. 3-2. 3naet meToa61 00001IeHUS U 00PaOOTKH
9KCIIEPUMEHTAIILHON HH(OPMAaLUH.

YHK-05.01.01. 3-3. 3naeT MeTOabI aHATH3a HAYYHO-TEXHUYCCKON
WH(pOPMAITIHL.

YHK-05.01.01. Y-1. YMmeer opopMiIsTh pe3yabTaThl HAYy49HO-
WCCIIEIOBATEIHCKON PAOOTHI.

YHK-05.01.01. V-2. YMeeT opopMIISTh Pe3yJIbTaThl OBITHO-
KOHCTPYKTOPCKHX padoT.

OIIK-2.2. (YHK-05.02.) IIpumeHsieT noay4eHHbIC 3HaHUS Ha
MIPAaKTHUKE JUJIS pEIIeHUs TIPOU3BOICTBEHHBIX 3a/1a4.

YHK-05.02.01. 3-1. 3naeT menu u 3aa4u MPOBOIUMBIX
WCCIIeIOBaHNH 1 pa3paboToK.

YHK-05.02.01. 3-2. 3HaeT CTpyKTypy OpTaHHU3aINH, COACPKAHNE
paboThI ¥ B3aUMOCBSI3H I0JIpa3 IeIICHIH, 3aHUMAIOIINXCS
BEITIOJTHEHUEM OIIBITHO-KOHCTPYKTOPCKUX PadoT.

YHK-05.02.01. 3-3. 3HaeT oTe4eCTBEHHBIA U MEXIYHAPOJHBIA OIIBIT
MPOBEICHHS UCCIIEIOBAHUH B cepe HHPOPMAIIMOHHBIX TEXHOJIOTHHA.
YHK-05.02.01. Y-1. YMmeet opopMIIsITh OTUET 1O pe3yiibTaTam
NpoJieTIaHHON paboThI.

OIIK-2.3. (YHK-05.03.) Bribupaet u peaaTn30BbIBACT HA MPAKTHKE
IKCTIEPUMEHTAIILHBIE UCCIIEIOBAHUS TAPAMETPOB U XapaKTEPUCTHK
NPOTrPaMMHBIX U POrPaMMHO-ANINAPATHBIX KOMILIEKCOB Pa3IMYHOTIO
(YHKIMOHAIBHOTO Ha3HAYCHUSI.

YHK-05.03.01. 3-1. 3HaeT MeTOIBI MCCIIEOBAHMUS XaPAKTEPUCTHK
NPOTrPaMMHBIX U IPOrPaMMHO-ANINAPATHBIX KOMILIEKCOB Pa3IMYHOTO
(YHKIMOHAIBHOTO Ha3HAYCHUSI.

YHK-05.03.01. Y-1. YMeet 0600mats ¢pakTHIecKuil MaTepuall,
UCTIONIB3YS TEOPETUIECKHE 3HAHUS H NIPAKTUIECKUE HABBIKH.
YHK-05.03.01. Y-2. YMmeer ananusupoBath GpakTHIecKuil MaTepual,
UCIIOJIBb3YS TEOPETUIECKHE 3HAHUS M IPAKTUYECKUE HABBIKH.
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OIIK-4. CriocobeH HaXOUTh,
aHAJIM3UPOBATh,
peaNM30BEIBaTh MPOTPAMMHO U
KCIIOJIb30BaTh HA MPAKTHKE
MaTEMaTHYCCKUE aJlTOPUTMBI,
B TOM YHCJIE C IPUMEHEHUEM
COBPEMEHHBIX
BBIYHCIUTEIBHBIX CHCTEM

OIIK-4.1. 3HaeT OCHOBHBIE KJacChl MATEMaTHUECKUX aJITOPUTMOB,
METO/bI UX aHaJIN3a, KPUTEPUU BBIOOPA U OLIEHKU BBIYHUCIUTEIILHON
CJI0HOCTH, a TaK)Ke MPUHLUIIBI TPOrpaMMHOHN peanu3aluy.

OIIK-4.2. YMeeT HaXOIUTh U aHAIU3UPOBATH MATEMAaTUYECKUE
aJTOPUTMBI, BEIOMPATh TOIXO ST aITOPUTM IS TOCTABICHHON
3a/1auu ¥ pPeaJu30BbIBATh €TI0 C UCIOIB30BAHUEM COBPEMEHHBIX
BBIYMCIIUTENILHBIX CHCTEM.

OIIK-4.3. MeeT MpaKTHYECKUH OTBIT MTPOTPAMMHON peaTi3aliii,
TECTHPOBAHUS U OICHKH KOPPEKTHOCTH U 3P PekTHBHOCTH
MaTEMaTHYECKUX aIrOPUTMOB,

OIIK-5. Criocoben moHUMaTh
TIPUHITATIBL PAOOTHI
COBPEMEHHBIX
HHPOPMAITHOHHBIX
TEXHOJIOTHI ¥ UCTIONB30BaTh
WX IS pEIICHUs 337124
npodeccuoHaIbHON
JeSITETBHOCTH

OIIK-5.1. 3HaeT OCHOBHBIC MPUHITATIBEI PA0OTHI COBPEMEHHBIX
WHPOPMAITMOHHBIX TEXHOJIOTUH, ApXUTEKTYPhl KOMITBIOTEPOB U
KOMITBIOTEPHBIX CETEH, I3bIKOB U CPel MPOrpaMMHUpPOBaHus, 0a3
JIAHHBIX M TPOTPAMMHBIX CUCTEM.

OIIK-5.2. YMeeT BoIOHpATh U MPUMEHSATH COBPEMEHHEIE
MH(POPMAaLMOHHBIE TEXHOJIOTHH, IPOrPaMMHBIE CPE/ICTBA U CETEBbIC
CEPBUCHI TSI pelIeHHUs 33/1a4 TPOPECCHOHANBHON ACATSITBHOCTH.

OIIK-5.3. UMeeT mpakTUYECKUN ONBIT UCIOJIB30BAHUS COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUI U IPOTPAMMHBIX CPEICTB IIPH
pemeHny npodecCHOHAIbHBIX 3a/1a4.
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
I HanmeHoBaHnue Ounas ghopma TKY
pasaesa THCHHUIITHHBI AynurtopHasi padota (Texkymui
(Mony.ist) Jlekuuu | IlpakTHuec KoHTpo:b CamocrosiTelb KOHTPOJIb
Kne Hast padoTa ycreBaeMocTH)
3aHATHS
1 PaGora ¢ maraceramu u 10 12 2 54 JlomamHee 3aganue
Mpe3eHTalUs KonTponbHas
pE3YJIbTAaTOB pabota
2 CBsi3b BBIOOPKHU U 4 4 20 Jlomarmnee 3agaHue
TEOPETUYECKOU MOJIeNN Keiic
manabeix. Yacts 1
3 BepositHocTHbBIC 2 2 16 Jomarmnee 3aganue
mojienu. Yacts | Keiic
4 CBs13b BEIOOPKH U 2 2 12 Jomaninee 3aganue
TEOPETUYECKOW MOJEIN Kontponbphas
naHHBIX. YacTh 2 pabota
Ketic
5 BepositHOoCTHEBIC 8 10 2 24 Jomaninee 3aganue
Mozenu. Yacts 2 KonTponbphas
pabota
IK3amen 4
Hmozo: 24 30 10 126
O6vem oucyuniunst (Mooys) 190
(6 ax. u.)
O6vem Oucyuniunvt (MOOynn) 5
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Nen/m HanMmenoBanue pasgea ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
JMCHMIJIMHBI (MO1YJIs1)
1 PaboTa ¢ matacetamu u NumPy: BBeneHue

mpe3cHTalus pe3yJibTaTOB

NumPy: nmpoABUHYThIC ONIEpaIiK HaJl MACCHBAMHU
Pandas: BBeneHune

Pandas: ouncTKa ¥ CBOIHEIE TAOITHILEI
Busyanuzaius JaHHbBIX

2 CBs13b BEIOOPKH M TeOpeTHUecKol | Moenb paBHOBEPOSATHBIX HCXO0B
moaein favueix. Yacts 1 Bri6opku Yacts 1.

3 BepositHocTHbIe Mogienn. Yacte | JIuckpetHas Mojensb CBsi3b BHIOOPKH U TEOPETUIECKOM MOJEIN
1 JAHHBIX

4 CBs13b BbIOOpKH 1 TeopeTnueckoil | Berdopku Yacts 1.
MOJIeNIU IaHHbIX. YacThb 2

5 BepositHocTHBIE MOJienn. YacTh CBs13b CITydalHBIX BETUINH

2

buHoMuanbHOE M HETIPEPBIBHBIE pacIpeIeIICHUS
HopwmanbsHoe pacnpenenenue
ACHUMITOTHYECKHE TEOPEMBI

BBenenue B ruioTe3nl
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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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

OcHnognas numepamypa:
1. I'mypman, B. E. PykoBoAcTBO K pemieHHIO 3agad 10 TEOPHUH BEPOSTHOCTEH U
MaTEeMaTHYECKON CTaTUCTUKE : yueOHHK ais By3oB / B. E. 'mypman. — 11-e u3z., mepepad. u

nomn. — Mocksa : U3natensctBo FOpaiit, 2025. — 406 c. — (Bricmiee o6pazoBanue). — ISBN
978-5-534-08389-7. — Tekcr : anexTpoHHbIi // O0pazoBarenpHas miatdopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/559583.

2. Craructuka : y4yeOHUK ans By3oB / mop pemakuueit B. C. Mxurapsna. — 3-e u3n.,
nepepad. u gorn. — Mocksa : U3gatensctBo FOpaiit, 2025. — 503 c. — (Bsicuiee oO6pazoBanue).
— ISBN 978-5-534-18687-1. — Tekcr : anekTponHblii // O6pa3oBatenbHas miardGopma KOpait
[caiiT]. — URL.: https://urait.ru/bcode/568978.

3. Duartckas, H. FO. MaTemarndeckast CTaTHCTUKA U CITy9alfHBIC MTPOIECCHI : yUYEOHUK IS
By30B / H. FO. Dnarckas. — Mocksa : M3garensctBo IOpaiit, 2025. — 191 c¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-9916-9808-5. — Tekct : amexktpoHHbIN // OOpa3zoBareibHAs
wiatgopma Opaiir [caiit]. — URL: https://urait.ru/bcode/561150.

Jononnumensnan numepamypa:

1. I'mypman, B. E. Teopus BeposTHOCTEH U MaTeMaTH4ecKasl CTaTUCTHKA : YUeOHUK JUIs
By30B / B. E. I'mypman. — 12-e uzn. — Mocksa : M3narensctBo Opaiit, 2025. — 479 c. —
(Beiciee oOpazoBanme). — ISBN 978-5-534-00211-9. — TekcT : SJEKTpOHHBIA //
OopazoBarenpHas miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/559584.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacrojiaraeT MaTepUaIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, IMPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydaromuxcsl, MPeayCMOTPEHHBIX YUEOHBIM IJIAHOM.

[TomerieHus1, KOTOpPBIE MPECTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKIMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THIA, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTal[uy, a TaKxKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXallMMU JJIs MpeACTaBlIeHusl y4eOHOoM
uHpopManuu O0JIBIION ayTUTOPHH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

—  CHENHUAIU3UPOBAHHBIM 000pYyI0BaHUEM, BKIIIOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.
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[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» U
o0ecrieyeHHEeM  JIOCTyNa B 3JCKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANIEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPOGECCHOHATBHBIM 0a3aM
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue nmopraja CchbliIka
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snekrponnas oudmaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. | baza mannbeix g I T-crienuaancTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALIUOHHO - http://fcior.edu.ru/
00pa3oBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIHUIUIMHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemMoe

OnepanHoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE
Bpay3sepbI:
Sunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
OducHbIe NPUTOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JMIEH3HOHHOE
TeXstudio 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
IporpaMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4eTAa BPeMEHM:
Toggle app | 3apyOexHoe | cBOOOJIHO pacnpocTpaHsIeMoe
CucTeMbl YHpaBJieHHs] MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | muuensuonHoe
Cucrembl ynpasJieHHs1 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | nuuensuonHOE
Cucrtemsl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exmnoe | muuensuonHoe
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
Koncynerantllnroc: cripaBo4HO-TIpaBOBast OTEYECTBEHHOE JIMLIEH3UOHHOE
cucTemMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:
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Kaspersky Endpoint Security mnst 6usneca OTEYECTBECHHOE JULIEH3UOHHOE
Crampaprasii Russian Edition

Cpenbl pa3padoTKm:

Visual Studio Code 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOexHoe CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0eKHOE cBOOOHO pacIpOCTPaHIEMOE
CopelliaSim 3apy0eKHOE CcBOOOHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0exHoe CBOOOJTHO pacpOCTPaHIeMOe
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexHoe CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0eKHOE CcBOOOHO pacIpOCTPAHIEMOE
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopManueii:

Zotero | 3apy6erxHoe | cBoGoIHO pacmpocTpansiemMoe
CepBHCHI B CITYKOBI:

Bind 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. Meroanueckue M OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce usydyeHus AUCUMILIMHBI (MOAyis) «BBeineHue B CTaTHCTUKY» B paMKax
TEKYILLEro KOHTPOJISI YCIIEBAEMOCTH UCIOJIb3YIOTCSl TaKUe BUbI Y4eOHOM paboThl, KaK JICKIUS,
CEMMHApbl, KEHMChl, KOHTPOJIbHbIE PadOThl U JOMAIIHME 3aJaHUs, @ TAKXKE PA3IUYHBIE BUIbI
CaMOCTOSITENIbHOW paboThl 0OyyaroluMXcsl MO 3aJaHUI0 TpernojaBareis, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATBHOH  JIGKCHKH,  3aKpeIUIeHHEe  MPAKTHYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIMATHUB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOTr0 XapaKkTepa.

B mpormecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JISKIUI: KPaTKO M CXEMaTHYHO
(bUKCUpOBaTh OCHOBHBIE WIEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI HMJIM MaTepUaNbl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMs, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU snuTepatype. Ecimu
pa3o0parbcsi B Marepuaie HE yJaercs, cieayeT chopMyIupoBaTbh BOIPOC W 3aIaTh €ro
IPEMNo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma y4eOHOM NeATeTbHOCTH, MPOBOAMMAs B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMoJaBaTeNsi, TAe CTYACHTHl AaKTUBHO Yy4YacTBYIOT B OOCYXIEHUSX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi MoArOTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4T00BI MMETH BO3MOKHOCTH AKTHBHO Y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Keiicwvi — pemienne 6u3Hec-Kkeica ¢ Omopoii Ha JaHHbIE, TOJITOTOBKA MTPE3EHTAIMH.

[Tpu moAroTroBke pelieHus OM3HEcC-Kelca ¢ OMOpOoi Ha JAaHHbBIE, BAKHO HAayaTh C YETKOTO
orpeneneHus: mpoOiIeMbl U IeNiel aHanu3a. 3aTeM COOepUTe U MPOAHATU3UPYNUTE peleBaHTHBIE
JTAHHBIE, WCIOJIb3ysl NOAXOSIIME METOJbl BHU3yalW3allud JUIsl HAIVIIHOTO IPEICTaBICHUS
pesynbTaToB. B mpe3eHTanuMM aKkUEHTUPYWTE BHMMAaHUE Ha KIIIOYEBBIX BBIBOJAX W
PEKOMEHIalUAX, TOJKPEIUIAs UX JTaHHBIMU U rpapuKaMu, 9YTOObl YOEIUTEIbHO JOHECTH CBOIO
MIO3ULIMIO 10 ayIUTOPUH.
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Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a]1a4, KOTOPbIE HY>)KHO PEIIUTh 3a
OTPaHUYEHHOE BpEMs.

[{enb KOHTPOJIbHOM PabOTHI — MOJYYUTH CHEIHAIbHBIE 3HAHUS 110 OJTHOM UM HECKOJIBKUM
TeMaM JMCUUIUIMHBI U POJAEMOHCTPUPOBATH HABBIKM UX MTPAKTUYECKOTO IPUMEHEHHUS.

Homawnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BbIMOJIHEHHs. PexomeHnayercs pa30ouBaTh 3aaHusl HAa STaIbl, YTOObI
n30exaTh MEeperpy3kd W JIydille YCBOUTH Marepuai. Mcmoiap30BaTh pas3iiMuHbIE UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

bonycnvie b6annvl — 3TO OLEHKH, KOTOPHIE CTYACHTHI MOTYT TOJYYHUThH 32 BBIOJHEHHE
JOTIOTHUTEIIBHBIX 3a/1aHUH.

@®opmar OOHYCHBIX OajUIOB TMO3BOJIIET CTYJACHTaM YIYYIIUTh OOMIYI0 OLEHKY IO
JTUCIUILIMHE (MOAYII0) U CTUMYJIUPYET YIIIyOJIeHHOE H3yYeHHE MaTepuaa.

Camocmosmenvnaa paboma — paboTa CTyISHTOB, HAIpaBJCHHAs Ha YIiIyOJEeHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B npouecce caMocTOATENbHOM paOOTHI CTYJCHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BaHHBIMH
MaTepuaiaMy MPU MUHUMAIIBLHOM y4YacCTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCcTa), IOBTOPHOE M3YUCHHUE YICOHBIX MAaTCPHAIOB TUIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUS Pe3y/IbTATOB 00y4YeHMS N0 JUCHUILIMHE (MOAYJII0)

Kpurepun nosyyeHusi ypoBHSI ¥ OLleHUBAaHUS c(POPMUPOBAHHOCTH KOMIIETEHUMI 10O
AUCHHILUINHE (MOAY 110) «BBeleHNe B CTATHCTHKY»

OneHuBaHue YpoBHS Y4€OHBIX JOCTH)KEHUH, OOy4aromMXcs MO JUCHUIUIMHE (MOIYJIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUYHOHN aTTECTalUH.

IIpome:xxyTouHasi arrecTaumMsi 1O JUCIHUIUIMHE (MOJIYJIIO) OCYIIECTBISIETCS B (opme
9K3aMeHa, Py STOM MPOBOJAUTCS OLIEHKA KOMITETEHIINM, C(OPMUPOBAHHBIX IO JUCIUILUIMHE.

I[J'IH OLICHUBAHWA TCKYHICI'O KOHTPOJIAA YCIICBACMOCTU U HpOMG)I(yTO‘-IHOﬁ aTTeCTalun
HCIIOJIB3YCTCA I[GC}ITI/I68.J'IJ'H>H351 IIKajla OHCHHUBAHUSA, KOTOpAsA COOTHOCHUTCA C Tpa,HI/IL[I/IOHHOI>'I
MATUOAUIBHOM IIKAJI0H CJICAYIOIUM o6pa30M, €CJIM UHOC HC YKa3aHO B cmma6yce JAUCIHITIINHBI:

Jecarudannbnas IlaTubamnbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHus! 1o
OILICHKA OLICHKA AUCHHILVIAHE (MOLYJIIO)
10 OTinyHO CTyaeHT TONHOCTHIO BIIaJIeeT 3HAHWUSAMH, H3JIOKCHHBIMU B
9 OTIn4HO paboueil mporpaMme, U rIyOOKO OCMBICIISET JUCHUIUTUHY. OH
) OTINYHO CaMOCTOSITEIIbHO U JIOTUYECKU I0CIIEe0BaTeIbHO OTBEYAET Ha

BCE BOIPOCHI, aKIEHTHPYsS BHUMAaHUAE Ha HAuOOJIee Ba)KHOM.
YMeeT aHaNM3WpOBaTh, CpPaBHUBATh, KIIACCU(PUIIMPOBATS,
0000maTh,  KOHKPETH3UPOBAaTH W  CHUCTEMaTHU3UPOBATH
W3YYCHHBI MaTepuan, BbIIEISAS KIIOUYEBbIE MOMEHTH U
yCTaHaBJiMBasi  IPUYMHHO-CICACTBEHHBIE  CBs3M.  YETKO
(hopMyJIUPYET OTBETHI, YBEPECHHO HHTEPIPETUPYET PE3YJIbTaThI
aHAJM30B U JPYTUX UCCICIOBAaHUH, a TAKIKE PEIIaeT CIOKHBIC
3agaun. CTYJCHT XOPOIIO 3HAKOM C METO/IaMH HCCIIEIOBAHNS,
HEOOXOJUMBIMHU ISl TPAKTUYECKOW JEeSITENbHOCTH, U yMEEeT
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

CBA3bIBATH TCOPCTUYCCKHUC ACIICKTbI AUCHUIIIIMHBL (MOI[yJ'Iﬂ) C
IMPAKTHYCCKUMU 3aJla4aMH.

7 Xoporo CryneHT oOmamaer 3HAHWAMH TpeIMeTa MOYTH B IMOIHOM

6 Xopomio o0BeMe paboueil MporpaMMbl M CAMOCTOSITEIIBHO, JTOTHYSCKU
MOCJIEeIOBATENILFHO U BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
aKIEHTUPYS BHUMaHUE Ha HanOoJIee 3HAaYNMBIX MOMeHTaX. OH
yMEeT aHaJIM3UpOBaTh, CpPaBHUBAThH, KJIACCUDUIIMPOBATH,
0000mmaTh, KOHKPETH3UPOBATh MW  CHCTEMATH3UPOBATh
W3YYCHHBIM MaTepuall, BBIJCISAS €ro KIIOUYCBBIC ACIEKTHl U
yCTaHABIUBAsI MPUIHHHO-CIIC/ICTBEHHBIC CBSI3H.
®dopMyTUpyeT CBOM OTBETHI, YBEPEHHO HMHTEPIPETHPYET
pe3yabTaThl aHAJIM30B W JAPYTUX HCCIICIOBAaHHUN, a TaKXKe
pelaeT CIIOXKHBIE CUTYallMOHHbIC 3a7a4i. CTYJICHT XOpOIIOo
3HAKOM C MCTOJaMH HCCJIICOOBAaHMU, HCO6XOI{I/IMI)IMI/I JJIsA
HpaKTH‘ICCKOfI JCATCIbHOCTH, u yYMECT CBA3bIBATH
TEOPETUYECKUE AaCMEKThl MpeAMeTa C MPaKTHYSCKHUMHU

3aJja4aMu.
5 YnoenetBoputenbHo| CTyaeHT oOnamaeT Oa30BBIMUM 3HAHUSMH 110 JIUCIUIUIMHE
4 YV 10B1€TBOpHTENBHO | (MOIYJIIO), HO HCIBITHIBAET TPYAHOCTH IIPH CAMOCTOATENBHBIX

OTBETax M HWCHOJb3YyeT HETO4Hble (OpMYIHPOBKUA. B xone
OTBETOB OH JOIYCKAaeT OLINOKHU, KaCAIOIINECs CyTH BOIIPOCOB.
CryneHT crocoOeH pemaTh TOJIBKO caMble IPOCThIE 3aJaud U
BJajeeT  JIMIIb ~ MWHUMAIbHBIM  HabOpOM  METOJIOB

HACCIENOBAHUS.
He cnan CryneHT He oBIajien 00s13aTeTbHBIM MUHUMYMOM 3HaHUH 110
He cnan MpEeIMETY U HE MOXET OTBETUTh Ha BOIPOCHI, JAXKE €CIU
1 He cnan MpPENoAABaTENb  3a4acT  JONOJHUTEIbHBIE  HAaBOIALIME
BOIIPOCHI.

Hucnurnnuna (Moynb) «BBeieHre B CTATUCTUKY» OLIEHUBAETCS CJICIYIOITUM 00pa3oM:

AKTHBHOCTbD Bec Onucanue
JlomarnHue 3a1aHus 15% | PaboTa ¢ 1aHHBIMH, laTACETaMH, PEIICHUE MATEeMAaTHUYCCKHUX 3a/1a4
Keiice 20% | Pemienue Ou3Hec-keiica ¢ OMOpo Ha JaHHbIC, TIOJIrOTOBKA
Mpe3eHTAINN

Kontponbensie padoter | 30% | [IuceMenHas paboTa ¢ HabOpoM 3a1a4, KOTOPBIE HY)KHO PEIIUTh 32
OrpaHUYEHHOE BPEMsI

OKx3aMeH 35% | [lucbmeHHast unu ycTHast paboTa HaJl 3aaHUeM, HallpaBJICHHBIM Ha
MPOBEPKY MOyYEeHHBIX 3HAHUHA W HABBIKOB MO JUCIUTIINHE (MOYJIIO)

B paMkax u3ydeHus AMCUUIUIMHBI (MOAYJISl) BO3MOXKHO MOJIydyeHHEe OOHYCHBIX OasioB.
®opmyJa pacyéTa HUTOroBOW OUEHKM MO AucuMIviuHe (Moaynaw) «Baenenue B
cratucTuky»: «0,15 X cpeanee 3a nomamnue 3aganus + 0,2 X cpennee 3a keiicbi+ 0,3 X cpeqHee

3a KOHTPOJbHBIE paboThl + 0,35 X 3a SK3aMeH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMXCS 110 JMCHHUIINHE (MOLYJII0)
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IIpumepHbIe 3aJaHUA KeCOB

AHAJIN3 KJIMEHTCKHX npeunhoeHnifl C UCIT0Jb30BAHUEM METO/10B BblﬁOpK]/l Hu
MOACTUPOBAHUA

Onucanue 3a0aqu:

Bama koMmmanusi riaHupyeT 3amyCTUTh HOBBIM MPOAYKT HAa PHIHOK, U BaM HEOOXOIUMO
MIPOBECTU aHANU3 KIMEHTCKUX MPEINOYTEeHUH, YTOObI MOHSTh, KAKOBA BEPOATHOCTH YCIICLTHOTO
3amycka. Jlins aToro BBl OyAeTe WUCHOIB30BaTh METOABl CTATHCTUKH, BKIIOYAas BBIOOPKH,
CIIy4alHOCTh, COOBITHS U MeTo1 MoHTe-Kapiio.

3aoaua:

1. OnpeaesieHne reHepajabHON COBOKYIIHOCTH U BHIOOPKH:

o Onmnpenenure, Kakas SBISIETCS TIeHEpalbHas COBOKYNHOCTb (HampuMmep, Bce
MOTCHIIMATbHBIC KIIMEHTHI Ballleii KOMIIAaHUH ) U BRIOCPUTE CIIYYaiiHYIO BEIOOPKY (Hampumep, 500
PECIIOHJIEHTOB) JUISl aHAJIN3A.

2. C0Oop 1aHHBIX:

o PazpaOoraiite aHkeTy, KoTOpas OyzmeT colep)KaTb BONPOCHI O MPEANOYTECHHUIX
KJIMEHTOB OTHOCHUTEIBHO HOBOTO IMpPOAYKTAa. BKiIIOYMTE Kak KOJMYECTBEHHbIE, TaK U
Ka4eCTBEHHBIE BOIIPOCHI.

3.  AHAaJu3 JaHHBbIX:

o Ilpoananusupyiite coOpaHHbIE JaHHBIE, UCIONb3YSd METOABl  OIUCATEIbHON
cTaTUCTUKU. OIpenenuTe CpelHue 3HaUeHMsI, MEUaHbl, MOJly, & TAK)XXE PacIpeeIeHUE OTBETOB.

o OneHure HE3aBUCUMOCTb COOBITMI (HampuMmep, NPEANOYTEHHE TNPOJIYKTa B
3aBUCHUMOCTH OT BO3pacTa WM I10J1a).

4. Metoa Monte-Kap.Jio:

o Hcnonpsyiite meron Monrte-Kapiio misg MoAenupoBaHHs pas3iIMYHBIX CLEHApUEB
3amycka mnpoaykra. Hanpumep, cmojenupyiite, Kak pas3idyHble YPOBHM MapKETHHIOBBIX
pacxoZ0B MOT'YT IOBJIHUATh HAa BEPOSITHOCTh YCIEIIHOIO 3aITyCKa.

o IIpoenute 1000 cumymnsuil U MPOAHATU3UPYITE MOITYUECHHBIE PE3YIIbTATHI.

5. BbIBoAbBI U peKOMEHAANMU:

o Ha ocHoBe aHamm3a JaHHBIX U pPE3yIbTaTOB MOAEIUPOBaHMS, CHOPMYIUpPYyHTE
PEKOMEHIALMHY 110 3allyCKy HOBOT'O MPOAYKTA. YKaxuTe, Kakue (pakTopbl Haubosee KpUTUYHBI
JUIs ycnexa.

Kpumepuu OYeHUuearus.

1. Onpenejienue reHepajJbHON COBOKYNHOCTH 1 BbIOOpKH (20%):

o YerkocTh 1 000CHOBAaHHOCTH ONPE/ENIECHUS F€HEPATbHON COBOKYITHOCTH U BhIOpaHHOM
BBIOOPKH.

2. Coop n anaau3 1aHHbIX (30%):

o KauectBo pa3paboTaHHON aHKETHI, TMOJHOTA M TOYHOCTh COOPAHHBIX JaHHBIX,
KOPPEKTHOCTh aHAJIN3A.

3. TIIpumenenue metona Moute-KapJio (30%):

o IlpaBUIBHOCTH peanu3alii METOa, KOJMUYECTBO MPOBEIEHHBIX CUMYJISAINM, Ka4eCTBO
MHTEPIIPETALIMU PE3YIBTATOB.

4. BbiBoabl u pexkomenganun (20%):

o OOOCHOBaHHOCTh M TIpaKTUUYECKasl IEHHOCTh BBIBOJIOB M PEKOMEHMAINH, SCHOCTh
U3JI0KEHUS.

Dopmam npeocmagneHus.:
e HUroroBeiii oTuer nomkeH ObITh odopmiieH B Buae aokymeHnta (PDF umum Word) u

BKJIIIOYAaTh BCC O3TaIlbl pa6OTBI.
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e [Ilpesentamnus (10-15 MuHYT) MOJDKHA COEPIKATH OCHOBHBIC PE3YIIbTaThl, BU3yaJIU3aAIlUN
" KJIIFOYCBBIC PCKOMCHIAIINH.

IIpumepHbIe 3aJaHUA 1JISI KOHTPOJbHBIX PadoT
KounrpoJabsHas padora

3ananue 1
UYro u3 nepeunciennoro HE sBisieTcss KOPPEKTHBIM CIIOCOOOM CO3JaHMsI numpy-MaccuBa’?
a) np.array([1, 2, 3])
0) np.arange(5)
B) np.list([1,2,3])
r) np.zeros((3,3))

3aganue 2
Co3znaiite numpy-maccuB u3 10 351eMEeHTOB, 3aMOTHEHHBIN CITy4alHBIMU LEJIBIMH YHCIaMU OT 1
1o 100. BeiBequTe 3TOT MaCCHB M BBIYUCIIUTE €TI0 CPEHEE 3HAUCHUE.

3ananue 3
OO6mbsicaute, 4To Takoe broadcasting B numpy u IpUBEIUTE MPUMEP €ro MPUMEHEHHUS.

3aganue 4
JHan DataFrame pandas ¢ kononkamu "Bo3pact" u "3apruiata”. Hanummre Kof, KOTOPBIi
no6aBuT HOBYIO KoJoHKY "Hamor", paBayto 13% ot "3apmatsr".

3amanmne 5
Kaxoit meTon pandas ucnomnb3yercs st o0beauHeHus AByx DataFrame o oOmiemy ctondiy?
a) merge()
0) concat()
B) join()
r) append()

3aganue 6
Hcnonw3ys pandas, 3arpy3ure CSV-daiin ¢ 1TaHHBIMH 0 MPO/aXkaxX, BEIBEAUTE NEPBBIE 5 CTPOK, a
3aTeM CrpynnupyiTe qaHHble 1o cronaouy "Kateropus" u mocuuraiite cymMmy Mo cTojoiy
"O6BeM mpomax".

3aganue 7
Uto u3 nepeuncnennoro HE otHocutes k GpyHkiusam seaborn?
a) distplot
0) boxplot
B) scatter _matrix
r) heatmap

3amanne 8
[Toctpoiite ¢ momoipio matplotlib rucrorpammy pacnpeneneHus 3HadeHU MacCMBa nUMpY U3
1000 ciyuaitHbIX yucesn, paBHOMEPHO pactipeesneHHsix ot 0 1o 1.

3aganue 9
Urto Takoe MO/IeNIb paBHOBEPOSTHBIX Mcx010B? [IpuBenuTe mpumep 3agauu, rie oHa
NPUMEHSETCS.

3ananme 10
Han DataFrame ¢ pe3ynbTaTaMu 3KCIIEpUMEHTA, T/I€ KaXIblil HCXO0J paBHOBeposTeH. Hanmummure
Ko Ha pandas, KOTOPBIi MPOBEPUT, YTO YACTOTHI KCXOIOB MPUMEPHO PABHEI.
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3aganue 11
Kakas u3 ¢pynkuuit seaborn ncnosb3yercst Uit MOCTPOSHUS TUarpaMMBbl pacCessHUs ¢
0TOOpasKkeHHEM perpeccuu?
a) regplot
0) barplot
B) violinplot
r) pairplot

3amanmue 12
Hcnonp3ys seaborn, moctpoiite boxplot myist Habopa TaHHBIX O POCTE JIOJIEH TT0 KaTErOPUsIM
"Myxuunbl" u "XKenumner".

3aganue 13
Onwumute pasHUIly MEXIy merge u join B pandas.

3amanmue 14
Hanummre koj, kotopsrii cozaact DataFrame ¢ qeyms cronbnamu: "CoObitre" ¢ Tpemst
paBHoBeposTHbIMU Hcxoaamu (‘A', 'B', 'C') u "BeposiTHOCTE" ¢ paBHBIMU 3HAYECHUSIMU
BEPOSITHOCTEH.

3amanmne 15
B MOACIN paBHOBepOHTHBIX UCXO0O0B C 5 HUCXogaMun HaﬁHHTC BGpO?[THOCTI) HaCTYHJIeHI/ISI
COOBITHSI, COCTOSIIIIETO U3 JIBYX UCXOJIOB.

I[IpumepHbIe TOMaLIHKUE 32 TAHUS
Jlomamnee 3aganue 1.

3anauya 1 (2 6aaga)

3BOHSAIMIMI 3a0bUT OCIEHIO IM(PY HOMepa TenedoHa U TO3TOMY HaOHpaeT e€ Hayraj.

3agaHue: onpenenuTh BEPOSITHOCTh TOTO, YTO €My NPUAETCS 3BOHUTH He Oonee uem 6 4
Mecma.

3anaua 2 (3 6aaga)

Bbl X0THTE MOCMOTpETh 3BE310Mak, KOTOPbI HAYHETCS B CIy4YalHBII MOMEHT BPEMEHU
Mexay 0.00 (momyrousto) u 1.00 (4acoM HOUM) U KOTOPBIN MIPOJITUTCS AECSATh MUHYT.

Bel nonanére Ha Touky, yAoOHYyIO A HaOJrOAEHUS 3a 3BE3/1aMH, B CIy4YaillHbIII MOMEHT
Bpemenu Mexay 0.00 u 1.00. Bbl roToBbI mpocuieTh TaM HE OOJIbIIIE MOJTydaca.

3ajaHme: KakoBa BEPOSITHOCTh, UTO BbI YBUJIUTE XOTs ObI OZIMH MUT 3Be3j10mazna?

3anauya 3 (3 6asga)

Bel paGoTaere aHaIMTHKOM B OHJAMH-KMHOTEaTpe, M Balla 3ajada — pa3paboTaTh
CTPATETHUIO JIUHEeeK ¢ KOHTEHTOM.

JInneiika — 5To0 MOCJIEOBATENLHOCTD Matim108 (T. €. GUIBLMOB/MYIbTHUIBMOB/CEpHAIOB
U T. J1.), KOTOpas 0ToOpa’kaeTcsi Ha CTapTOBOM CTpaHHUIIEe OHJIAH-KUHOTeaTpa C 1eJbI0 IPUBJIEYb
KJINEHTOB K IIPOCMOTPY.

HeoOxonumo omnpenenuth, CKOJBKO MOTEHLUAIbHBIX BApUAaHTOB JIMHEEK y HAC €CTbh.
Cozpaiite pyHKIHMIO, KOTOpast OyaeT OpaTh Ha BXOJ:

e Koam4ecTBO TaWTIIOB BCETO B OHJIANH-KUHOTEATPE;

o JKenmaemas niuHa IMHEWNKH;

o [lapamerp, koTOpBIN TpUHUMAET 3HaYeHUs 0 WK 1, U B 3aBUCHUMOCTH OT €Tr0 3HAUYCHUS
MBI PaCCUNUTBHIBAEM MJIM KOJIUYECTBO PA3MEILEHUHN, WIIN KOJIMYECTBO COUETAHU.

OTOT mapameTp KOHTPOJIIMPYET «BAXKHOCTH)» IOCIEIOBATEIBHOCTH TAWTIOB B JIMHEHKE.
BaxHo 1M, 4ro B JaHHOW JMHEHKE HMEHHO «XO04y 3aMyX» HAET MEPBBIM (HIBMOM,
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«IlonensHuKM» — BTOPHIM? WK MBI HE pa3iaudaeM, Kakod (GUIbM U3 9TUX MATH HAa KAKOM MECTe
CTOUT B JINHEWUKE?

o Ecnu «nocnenoBatensHOCTh HE BaxkHay (=0), TO HAM MOJONUIYT COUETaHUS.

o Ecnn «iocnenoBaTenbHOCTh BakHa» (=1), TO HaM MOJOMAYT pa3MELICHUS.

o Ecnu B xauecTBe aprymeHnTa nepenaércs 4to-1o orindnoe ot 0 wiu 1, GyHKIUS 10KHA
BEPHYTb IIPUHT C TpeOoBanueMm nepenats 0 uim 1.

3ananue: co3gaiite QYHKIMIO U IPOTECTUPYHTE €€ Ha BHIOOpPKE M3 58 TON-TAaWTIOB MPH
YCIIOBUH, YTO JUIMHA JIUHEWKHU pPAaBHA IISTH.

A Take OTBEThTE Ha BOIIPOC: «Bo cKobKo paz Konuuecmeo nOmeHyuaibHulx pasmeujenuil
npesviuiaem Koau4ecmseo couemanuii? »

3agaua 4 (2 6aj1a)

Paccmotpum crpoky «I love Python!»

3agaHue: paccyuTaiiTe KOJIUYECTBO PA3IMYHBIX CTPOK, KOTOPHIE MOTYT MOJIYYUTHCS MPU
[IEPECTAaHOBKE CUMBOJIOB B 3TOM CTPOKE?

Obpamu enumarue, Ymo cpeou CUMBOJI08 eCb He MOJbKO OVKEbL.

JlomamHee 3agaHue 2.

3anaua 1. bunomuaabHoe pacnpenesaenue (3 6ajia)
Ha onnaifH-TuTomanxy 3axoAsT IMOJIb30BATEIH, KaKIBIH M3 KOTOPBIX KYIHUT MPOAYKT C
BeposaTHOCTBIO 10%. Llena mpoaykra — 1200 pyOueid.
Uto0sI TUTONIAIKA OKYyTIAJIach, HEOOXoauMo 3apadboTarh MuHUMYM 500 000 pyOeii.
Ckonpko monb3oBareneil (N) Hy)KHO MpUTIacuTh, 4ToObl 3apadotate 500 000 pyoueit c
BEPOATHOCTbIO KAK MUHUMYM 95%?
[Tonckaska. Ha Bormpoc MOKHO OTBETUTH C MIOMOIIBIO:
1. nwmkna for, 3amyIieHHoro 1mo ceTke pa3auyHbX N;
2. mukiia While ¢ ycnoBueM 10CTHXEHHUS BEPOSTHOCTH mopora B 95%.
3anaua 2. Pacnpenesenue Ilyaccona (3 6asna)
KaxxgoMy nHIO HeZienu COOTBETCTBYET Iudpa.
Kaxnas nmdpa moxaspiBaeT, CKOJIBKO MOJIb30BATENEH B CPETHEM 32 MUHYTY 3aXOIMIH K HAM
B MIPUJIOKEHUE B ATOT JIEHb HEJIETH.
OpnHa dpa mpeacTaBiIseT CBOM IeHb HEJENU - OT MOHESITFHIKA JI0 BOCKPECEHbS.
Hanpumep, Bo BTOpPHHMK CpeIHHI MOIb30BATENbCKUN MOTOK ObLT 125 monb3oBareneii B
MUHYTY.
Tax»e U3BECTEH CPEIHUI MOJIb30BATEIHCKUI MOTOK 3a TTOCTIEAHUN TO;
e 125 mosip30Bareneit B IHU ¢ MOHEACITBHUKA IO YETBEPT
e 175 monb3oBareneil B MITHULLY
« 200 moytb30BaTeNeit B BBIXOIHBIC
Jlnst KaXKoro JHS HEeJlel paccuuTail BEpOsITHOCTh MOTYYUTh Ha CIIEAYOIIeH Helene Takon
e niH 00Jiee MHTEHCUBHBIN TIOTOK, YEM B CPE/THEM 3a TO/I.
3agaya 3. JkcoHeHIHAJIBbHOE pacnpeneneHue (4 6aua)
AHAIMTHKYU HAIero Mara3uHa pas/elinii 0JIb30BaTeNIe Ha IBE KaTErOpHUH - 'ropsadne’ u
"XonoaHbIE".
["opsturM TosTp30BaTeeM TpeOyeTcst B CpeTHEM 8 MUHYT Ha IPUHSATHE PEIICHHUS O TIOKYTIKE,
a XOJIOZHBIM TpeOyeTrcs B cpeHeM 17 MUHYT Ha NpUHATHE peleHus. Bpems, HeoOxoaumoe ams
MPUHSTHS pEIIeHNUs, Y 000UX paclpeesieHO IKCHOHEHYUATbHO.
B Teuenue nocneaHel MUHYTHI K HaM 3aI110 4 MTOIH30BATENS: 1Ba TOPSUIHNX U JIBA XOJIOIHBIX.
KakoBa BepoSITHOCTB, 4TO 3a 15 MUHYT MBI HE TOJIyYMM OT HUX HU OJTHOM NOKYIKH?

I[OMaI[IHee 3alaHME 110 TEMeE: <<I[03epnTe.anble HHTEPBAJIbI»

Nmeercs madopmarus 3a 10 qHeli B arperatope TakcH:
» KonmuectBo 3akazoB = 8770.
e CpenHee BpeMsi MOMCKA M HA3HAYEHHs BOJUTEIIS HA 3aKa3 COCTABIISIET 2 MUHYTHI U
1 cexyHay (cTaHIapTHOE OTKJIOHEHHUE - 32 CEKYH/bI).
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KOHBepcus ObllIa HEM3MEHHOH B TEYEHHE BCETO MEPUO/Ia BPEMEHH.
CpenHsisi CTOMMOCTB OJIHOTO 3aKa3a cocraisier 750 pyouei.

pactpeaCsICHbl HOpMaJIbHO € YKa3aHHBIMU 3HAYCHUAMU ITapaMETPOB.

« KonBepcus 13 3aka3a B Ha3HAUYCHHUE BOJIMTENS Ha 3aka3 paBHa 94%
o CpenHee BpeMs 110/1a4M TAaKCH IIOCIIE Ha3HAUEHUS BOJUTEINS HA 3aKa3 COCTABIISIET 5
MUHYT U 16 cexkyHa (CTaHIapTHOE OTKJIIOHEHHUE - | MUHYTa M 5 CeKyH[I).
« KonBepcus n3 Ha3HaueHMs B IPUOBITHE aBTOMOOMIIS B TOUKY A cocTtaBisieT 82%.
e Cpennee Bpems moe3aku (ot Touku A 10 Touku B) coctaBnser 24 MuHyThI U 36

CEKyH/JI (CTaHIapTHOE OTKJIOHEHHE - / MUHYT U 2 CEKYH/bl).

e KonBepcus u3 mpuObITHs aBTOMOOWISI B TOUYKY A B HpuObITHE B TOUKy B

cocrasiisieT 88%.

3anaua 1 (4 6a/1a)
Br1 3aka3biBaeTe Takcu.

MO’KHO I yTBEP>KAATh, UTO C BepoATHOCTHIO 95% BBI Oyznere Bo3ie Touku B panbie, yem
yepes 35 MUHYT?

ITloockaska

I[J'ISI OTBE€Ta Ha BOIIPOC pacch/ITaﬁTe T'paHUIbl JOBECPUTCIBHOIO HHTCPBajaia JJIs TpéX
BPCMCHHBLIX MHTCPBAJIOB MCKAY dTAallaMU BOPOHKH.

3anauya 2 (4 6aaa)

[Ipeanonoxxkure, 4TO BCE 3aka3bl OBUIM PAaBHOMEpPHO pacmpeneneHbl mo 10 guam, a

Kakyio MakcuMalbHYIO BBIPYYKY MBI MOXEM OXHUAATh 32 OJUH CPEAHECTaTUCTHUYECKHIA
JICHb C BEpOSITHOCTHIO 95%7?
Oxkpyriute oTBeT A0 0 3HaKOB MOCIE 3aISITON.

3anauya 3 (2 6aaga)

Hpe,I[CTaBBTe, 4ToO BCC TpU BpPEMCHHBIX MHTCpBaJla MCKIAY OTallaMM KOHBCPCHHU

C noMompto mpaBuwia TPEX CUTM PACCUUTANTE HUKHIOK T'PAHUILY JUISl KaKIOTO U3 HHX,
ONUPASICh HA pa3Max B TpU cUrMBL. [Ipeanonoxkure, 4T0 MEHbIIEE BPEMS 4€M HUKHSAS TPaHULA
IIPAKTUYECKU HEBO3MOXKHO.
CKOJIBKO 1IETIBIX MUHYT COCTaBHUT CaMblii OBICTPBIH MyTh OT MOMEHTA 3aKa3a J10 PUOBITHUS B

AJId TOCTPOCHUA Fpa(i)I/IKOB.

TouKy B?
3aganus 1J15 NPOMEKYTOYHOM aTTECTAIMU MO THCHHUIJIHHE (MOIYJIIO)

Ne 3ananue OTtBer Komnerenuuss | Uaaukartop

n/m

1. B paznene «Pabora ¢ mataceramu» ndarray / maccuB OIIK-4 OIlK-4.1-3-1
YKa)XUTE TUI JaHHbIX NumPy st
BBIYHCIICHHI.

2. ITpu paboTe ¢ MacCHMBAMHU YKaXKMTE METOT np.array() OIIK-4 OIlK-4.2-VY-
co3nanusi MmaccuBa B NumPy. 1

3. B paznene «Pabota ¢ mataceTamny Pandas / pandas OIIK-5 OIIK-5.1-3-1
YKaXHUTE OMOIMOTEKY It pabOThI C
TadIMIaMu.

4, [Tpu ouncTKe TaHHBIX YKAKUTE METO] dropna() OIIK-4 OIIK-4.3-VY-
yaaJieHus mpoiryckoB B Pandas. 1

5. B paznene «Pabota ¢ mataceramny groupby() OIIK-4 OIIK-4.2-VY-
YKa)KHUTE METOJ TPYIIITHPOBKY JaHHBIX. 1

6. [Tpu Bu3yanuzanum ykaxure OHOIHOTEKY matplotlib OIIK-5 OIIK-5.2-VY-

1
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7. B paznene «Pabora ¢ maTaceTaMmy head() OIIK-5 OIIK-5.3-VY-
YKaXHTE METOJI BBIBOJIA TIEPBBIX CTPOK 1
DataFrame.

8. [Tpu aHanM3e yKaXUTe METO MOACYETa value_counts() OIlK-4 OIIK-4.3-V-
YaCTOTHI 3HAUCHHH. 1

9. B paznene «Pabora ¢ maTaceTaMmy pivot_table() OIIK-4 OIIK-4.2-VY-
YKQKUTE HHCTPYMEHT JJIsl CBOIHBIX 1
TaOIHII.

10. | Ilpu npe3eHTANUH YKAXKHUTE METOT plt.plot() OIIK-5 OIIK-5.2-VY-
MOCTPOCHUS TIMHEHHOTO TpaduKa. 1

11. | B paznene «CBs3b BEIOOPKH B MOJEIH. Kiaccuueckas OIIK-2 OIlK-2.1-3-1
Yacte 1» ykaxkute MOZEIb ¢ paBHOU MOJCJIb
BEPOSATHOCTBIO HCXO/IOB.

12. | IIpu BeIOOpKaxX yKa)xHTe Mporecc oToopa Bri0opka / Sampling OIIK-2 OIIK-2.1-3-2
00BEKTOB M3 COBOKYITHOCTH.

13. | B paznene «CBsi3b BEIOOPKH ¥ MOJICITH. I'enepanbhas OIlIK-2 OIlK-2.1-3-1
Yacte 1» ykaxuTe TEpMUH IS TIOJTHON COBOKYIIHOCTB
COBOKYITHOCTH.

14. | Tlpu aHanmM3e yKOXKUTE METO KPUTHICCKOM ITpoBepka YK-1 YK-1.1-V-1
OILIEHKH UCTOYHMKA JTaHHBIX. PCJICBAHTHOCTH

15. | B paznene «CBs3b BEIOOPKH ¥ MOJIEITH. PemnpeseHTaTnBHOCTH OIIK-2 OIlK-2.2-3-1
Yacte 1» ykaxute TpeOoBaHHE K BEIOOpKE.

16. | Ilpu uccnenoBaHUU YKXKUTE CIIOCOO Ortuér / Report OIlIK-2 OIlK-2.1-VY-
odopMIIeHUS pe3yIbTaTOB PAOOTHI. 1

17. | B paznene «CBs3b BEIOOPKH ¥ MOJIEITH. Arperanust / YK-1 YK-1.2-y-1
Yacte 1» ykaxuTe METOJI CHHTE3a JaHHBIX Synthesis
U3 MICTOYHHKOB.

18. | Ilpu nowmcke ykaXuTe MPHHIAI OIIEHKU Kputnuecknit YK-1 YK-1.1-3-1
pelieBaHTHOCTH MH(DOpMAIINH. aHaJIA3

19. | B paznene «CBsi3b BEIOOPKH ¥ MOJICITH. CHCTEMHBII OIXO0T VYK-1 VK-1.3-Y-1
Yacth 1» ykaxure HHCTPYMEHT IS
CTPYKTYPUPOBaHHS 33/1a4.

20. | TIpu 0OpaboTKe YKaXKHUTE METOT CrarucTtuueckas OIlIK-2 OIlK-2.1-3-2
00001ICHHST SKCITEPUMEHTAIbHOM CBOJAKA
UHPOPMALIUH.

21. | B pasaene «BeposTHOCTHBIC MOJICITH. JluckpeTHas MoJieib OIIK-4 OIIK-4.1-3-1
YacTh 1» ykaxurte THTT MOJIEIHN JIJIs
OT/ICJIbHBIX 3HAYCHUIA.

22. | Ilpu pacripeneneHusX YKaKUTe CBS3b 3aKkoH O0BIINX OIIK-4 OIIK-4.1-3-1
BBIOOPKH C TEOPETUYCCKON MOJIEIIBIO. qUCeI

23. | B pa3nene «BeposTHOCTHBIE MOJIEITH. P / BEpOSATHOCTD OIIK-4 OIIK-4.2-VY-

1

YacTh 1» ykaxuTe mapaMmeTp BepOSITHOCTH
ycrexa.
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24. | Ilpu aHanM3e yKaXUTE METO BBIOOpa Kpurepuu BeiOopa OIIK-4 OIlK-4.2-VY-
NropuTMa JUIsl 3a/1a4H. 1

25. | B pa3znene «BeposTHOCTHBIE MOJICITH. P(A) =m/n OIIK-4 OIIK-4.1-3-1
Yactp 1» ykaxkute Gpopmyty mias
BEPOSITHOCTH COOBITHSI.

26. | Ilpu peanuzaiuu yKaKuTe MPUHIAT AnropuTMHU3anus OIIK-4 OIlK-4.1-3-1
HpOrpaMMHOH pean3aliy alropuTMa.

27. | B pa3zaene «BeposTHOCTHBIE MOJICIIH. O-HoTanus OIIK-4 OIlK-4.1-3-1
Yactp 1» ykaxute METO/ OLICHKH
CIIOYKHOCTH BBIYHCIICHHH.

28. | Ilpu TecTUpOBAHHUHU YKaKUTE CIIOCOD FOHuT-TECTHI OIIK-4 OIIK-4.3-V-
MPOBEPKU KOPPEKTHOCTH AJITOPUTMA. 1

29. | B pa3nene «BeposTHOCTHBIE MOJIEIH. BeruncnurensHas OIIK-4 OIIK-4.2-V-
Yactb 1» yKa)kuTe HHCTPYMEHT ISt cucreMa 1
BBIYMCIICHUN.

30. | Ilpu aHanm3e ykaxute METO]] OIICHKH Benumapkuar OIIK-4 OIlK-4.3-VY-
3¢ (HEeKTUBHOCTH aNrOpUTMA. 1

31. | B paznene «CBsizb BBIOOPKH U MOZAECTH. OKCIEpUMEHT OIIK-2 OIlK-2.3-3-1
YacTb 2» yKa)XuTe METO]] HCCIICAOBAHHUS
XapaKTePUCTHUK.

32. | Ilpu BBIOOpPKAX YKaXKUTE CIIOCOO Cratuctuueckuit OIIK-2 OIIK-2.3-VY-
000011IeHHsT (PAKTHYECKOTO MaTepraa. aHanm3 1

33. | B paznene «CBsi3b BBIOOPKH U MOJICIH. Teoperuueckue OIlIK-2 OIlK-2.3-VY-
YacTb 2» yKaKUTE METOJ aHAIH3a 3HAHUA 2
Marepuaia.

34. | Tlpu uccne0BaHUH YKAKUTE TPUHIINAT DYHKIIMOHAJIBHOE OIlIK-2 OIlK-2.3-3-1
paboThI ¢ MPOrpPaMMHBIMU KOMILTIEKCAMHU. Ha3HAa4CHUC

35. | B paznene «CBsizb BBIOOPKH U MOJEIIH. Crangapt OIIK-2 OIIK-2.2-VY-
YacTb 2» ykaxure MeTo1 0pOpMIICHHS OTYETHOCTH 1
oTuéTa.

36. | Ilpu 3amavax yKakuTe 3HAHHE TIeTIeH Henu n 3agaun OIIK-2 OIIK-2.2-3-1
HPOBOJIMMBIX UCCIIEJOBAHMUIA.

37. | B paznene «CBsi3b BBIOOPKH U MOJICIH. MexayHapo HbBIH OI1IK-2 OI1K-2.2-3-3
Yactp 2» yKaXuTe OMBIT POBEIEHUS OIIBIT
uccnenosanuii B UT.

38. | [Ipm opranu3anum yka)xure 3HaHUE Opranu3zaiuonHas OIlIK-2 OIlK-2.2-3-2
CTPYKTYPBI OJpa3/IeIECHUMN. CIpyKTypa

39. | B paznene «CBsizb BBIOOPKH U MOJICIIH. Habnronenue / OIIK-2 OIIK-2.1-3-1
Yactb 2» ykaxxuTe MeTo]l HaOIr0ICHUS 32 Observation
JTAHHBIMH.

40. | Ilpu skcriepuMeHTax yKaKUTe Crocoo OKP /R&D OIIK-2 OIIK-2.1-VY-

2

MPOBEICHHS OMBITHO-KOHCTPYKTOPCKHUX
pador.

DNEeKTPOHHBIA JOKYMEHT




41. | B pasnaene «BepossTHOCTHBIC MOCIIH. HopmanbHaoe OIIK-4 OIlK-4.1-3-1
YacTb 2» ykaxkuTe pacrpeseneHue GopMbl pacipeieIcHuC
KOJIOKOJIA.

42. | Ilpu TeopeMax yKaKUTE TPHHIIMIT HIIT / LlentpanbHas OIIK-4 OIlK-4.1-3-1
CTPEMIICHHUSI CPEAHETO K HOPMAIbHOMY. HpeAc/IbHAA TEOpEMaA

43. | B pazaene «BeposTHOCTHBIC MOJIEITH. bunomuansHOe OIIK-4 OIlK-4.1-3-1
YacTp 2» yKaKuTe pacupeaeneHue i n pacnpeneneHue
UCIIBITAHUM.

44. | Tlpu runoTe3ax yKaKHTE MPEIIOT0KEHUES Craructuueckas OIIK-4 OIlK-4.2-VY-
JUISL CTAaTUCTUYECKOM MTPOBEPKU. ramnoTesa 1

45. | B pazgene «BeposTHOCTHBIE MOJICIH. Kosapuanus / OIIK-4 OIlK-4.2-VY-
Yactp 2» yKaxuTe CBA3b CIy4YailHbIX Koppemsums 1
BEJIMYMH.

46. | Ilpu pacmpeneneHusIX YKaKNUTE HenpepsiBHOE OIIK-4 OIlK-4.1-3-1
HEeNPEepBIBHBIN TUIT pacpeeeHusl. pacnpelciICHne

47. | B paznene «BeposTHOCTHBIC MOJICITH. 3aKkoH OOJBIINX OIIK-4 OIlK-4.1-3-1
YacTh 2» YKaKHUTE ACHMIITOTHIECKYIO ancen / HIIT
TeopeMmy.

48. | Tlpu TEXHONOTHSIX YKKHUTE MTPHHITHIT Apxurextypa UT OIIK-5 OIlK-5.1-3-1
paboThl UHPOPMAIIMOHHBIX CUCTEM.

49. | B paznene «BeposTHOCTHBIE MOJICIIH. IIporpammMHBbIe OIIK-5 OIIK-5.2-VY-
Yactp 2» yKaKuTe CPesICTBO ISl pelIeHuUs CpeacTBa 1
3ajad.

50. | Ilpu mpakTHKE YKa)KUTE OIBIT [IpakTHuecknii OnbIT OIIK-5 OIIK-5.3-VY-

1

ucnosb3oBanus UT B nmpodeccrnonanbHbIX
3agadax.

DNEeKTPOHHBIA JOKYMEHT
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