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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouas nporpamma pucuurninuabel (Moaynsi) «BBeagenue B cratuctuxky. OCHOBHOM
YPOBEHb)» COCTaBJIEHA B COOTBETCTBUU C (heepalbHBIM T'OCYAAPCTBEHHBIM 00pa30BaTEJIbHBIM
CTaH/JIapTOM BBICIIETO OOpa3oBanms — OakanmaBpuar mo HampasieHuto 02.03.01 «Maremaruka u
KOMIIbIOTEPHBIE HAyKu», Npodpmib «MaremMaTuka U KOMIBIOTEPHBIE HAyKH», YTBEPXKIECHHBIN
nprka3oM MHHHCTEpCTBa HayKu U BhIciiero obpasoBanusi Poccuiickoit @enepauun Ne 807 ot
23.08.2017 rona.

N3yuenne nucuuminHsl (Moayns) «Beenenue B craTucTUKy. OCHOBHOW YPOBEHbB» SBIISETCS
KJIFOYEBBIM HHCTPYMEHTOM B 00JIaCTsIX MporpaMmMupoBanus. OCBOCHHE CTATUCTUYECKUX METOJIOB
103BOJIsIeT AP PEKTUBHO 00pabaThIBATh aHHBIE, BBISBIATH 3aKOHOMEPHOCTH H J€TIaTh IPOTHO3BI,
YTO SIBJIAETCS BAYKHBIM JUJIS1 YCIIELTHON NPO(ecCHOHANBHOM AesTEIbHOCTH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHBIE HAyKH», MPOodUib
«MareMaTiKa ¥ KOMITBIOTEPHBIC HAYKH» M BXOJHUT B 00s3aTelbHYIO 4YacTh bioka 1, kak
JTUCLHUILIIMHA TIO BRIOODY.

Jucnunnuza (MoyNb) JOCTyMHA K u3ydenuto Ha 1 wnm 2 xypce B 1, 2 unm 3 cemectpe Ha
BbIOOp. [JucnuruiiHa — gocTymHAa Ui M3YYEHHUS  TOCHE  YCIEIIHOTO  MPOXOXKIICHUS
pacIpeeNuTeIbHOr0 KOHTECTa M0 MPOrpaMMUPOBAHUIO HA YIIIyOJIEHHBIM ypOBEHb JIMOO MOCIie
OCBOCHMSI OJHOM W3 AMCHUIUIMH: <SI3bIKk mporpammupoBanust Python. ba3oBblit» mnm «SI3bik
nporpammupoBanusi Python. OcHOBHOI».

Leap u3yuyeHuss AUCHMILUIMHBI (MOaYJis1): B (JOPMUPOBAHUM HABBIKOB cOOpa, aHaIn3a U
WHTEPIPETALMN CTATUCTUYECKUX JTAHHBIX VISl IPUHATHS 000CHOBAHHBIX PEIICHHI.

3agaum M3y4yeHUus TUCHUILIMHBI (MOLYJIs1):

— OCBOCHHE OCHOBHBIX MOHSATHUN M OMNPEICIICHUI: ONMCATEIIbHBIE CTAaTUCTHKH, Ipadukwy,
CITy4aifHOCTh, HE3aBUCHUMOCTh, BBIOOPKY, TeHEPaTbHYI0 COBOKYITHOCTD, POU3BOJILHOE TUCKPETHOE
pacripenieieHue, BEpOSTHOCTh, MAaTOXHJAHUE, MIHUCIEPCHI0, OWHOMHATBHOE, HOPMAIBLHOE
pacnpe/ieNieHus U OLIEHKH UX MapaMeTpOB, TUTIOTE3bI, TECTHI, YPOBEHb 3HAYMMOCTH M MOIIHOCTD,
TECThI CPEJTHETO, MPOTIOPIIUH;

— pa3BUTHE YMEHHMI B 33/JJaHHOM JaTaceTe, MHTEPHpPETAlUu ONUCATEIbHBIX CTATUCTHK,
rpaduKy, CpaBHUTH OMKCATENbHBIE CTATUCTHUKU B BBIOOPKE M B T'€HEPAIbHOM COBOKYITHOCTH,
OOBSCHUTH, TOYEMY HAOIIOJAEMbIe YHCIIOBBIE XapaKTEPUCTUKU BBIOOPKHM HE 00s3aTelbHO
COOTBETCTBYIOT XapaKTEPUCTUKAM F'€HEPAIbHON COBOKYITHOCTH

— pa3BUTUE HAaBBIKOB MPOBEACHHS CTAHJAPTHBIX TECTOB ISl CPEIHEr0 M MIPONOPLUH,
WHTEPIIPETUPOBAHUE PE3YyJIbTATOB TECTOB, MHTEPIpPETUpPOBaHME pP-value misg 3amaHHON maphl
HYJIEBOU U albTEPHATUBHOM TMIIOTE3bI.

B pe3yabrare ocBOeHHSsI AUCHUILIUHBI (MOIYJIs1), 00Y4aIOLIUIACS 10JI7KEH::

3HamMb:

— OIUCaTeNbHbIE CTATUCTUKH, TPpadUKH;

— TIOHSTHS CITy4alHOCTH, HE3aBUCUMOCTH, BEIOOPKHU, T€HEPATBHON COBOKYITHOCTH;

— TMPOU3BOJIBHOE AUCKPETHOE PACIPENETICHUE, BEPOATHOCTh, MATEMATUYECKOE OKUAHUE,
JTUCTIEPCHIO;

— OMHOMHAJIFHOE U HOPMAJIBHOE pacTpeiesieHus, a TAK)KE METO/IbI OIICHKH WX TTapaMeTPOB;

— HYJIEBYIO U aJIbTEPHATUBHYIO THIIOTE3HI;

— OJHOCTOPOHHHI OMHOMHAIBHBIN TECT [T TPOTIOPIIHH.

ymembn:

— JUI 33JJaHHOTO J]aTaceTa M YKa3aHHBIX CTOJOIIOB PaCCUMTATh OMKICATEIHHBIC CTATUCTUKH
B Python;

— HUHTEPIPETUPOBATH OMUCATENIbHBIE CTATUCTUKY;
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— JUIi 3aJlaHHOTO JlaTaceTa M YKa3aHHBIX CTOJIOIOB IOCTPOUTH 33/IaHHbIC I'paQuKH B
Python;

— HHTEPIPETUPOBATH rPaduKy;

— ommcarth CHOCO0 TONyYeHHsl CIIy4yaiiHOW BBIOOPKM M3 HMMEIOIICHCS TeHEepaIbHOM
COBOKYITHOCTH;

— CreHEepUpOBaTH CIIydalHbIe BBIOOPKH U3 3aJaHHON reHepabHON COBOKYITHOCTH B Python;

— CpPaBHHUTH OIIUCATENIbHbIE CTATUCTUKU BBIOOPKM M TE€HEPAIbHONW COBOKYIIHOCTH H
OOBSICHUTh, TIOYEMY HAONIOIaeMble YHCIIOBBIE XapPaKTEPUCTHKU BBIOOPKH HE 005M3aTEIBHO
COOTBETCTBYIOT XapaKTEPUCTUKAM FeHEPaIbHOW COBOKYITHOCTH;

— CTPOUTh SMIIMPHUYECKOE DACIpE/ieieHHe BBIOOPOYHOIO CpeIHEero MeroaoM MoHTe-
Kapmo;

— 10  33JaHHOMY  JUCKPETHOMY  paCIpeleNieHHI0O  BBIYMCIUTH  BEPOSTHOCTH,
MaTeMaTU4eCcKoe OXKHUIAHNE U UCTIEPCHUIO;

— 10 TeKCTOBOMY OIHMCAaHHIO 33J]a4H TOCTPOUTH TUCKPETHOE PACTIPENICIICHHE;

— BBIYUCIHUTH  BEPOATHOCTH, MAaTEeMaTHYECKOE OXUJAHHE W  JUCIEPCHIO  JUIs
OMHOMUAIILHOTO ¥ HOPMAJILHOT'O paclipe/ieNIeHNH;

— 0 TEKCTOBOMY OIIMCAHUIO 3a/aud IOCTPOUTh OMHOMHUAIBHOE M HOPMAIbHOE
pacrpeziesieHue;

— MPUMEHHTH LEHTPATBHYIO MPEACTbHYIO TEOPEMY ISl CYMMBI M CPEIHETO HE3aBUCHMBIX
OJIMHAKOBO paclpeIeIEHHbIX TUCKPETHBIX CIy4aiiHbIX BEJIUUMH;

— OIpelensaTh KOJIMYECTBO HAOJIIOJEHUI, HEOOXOAUMBIX Ul TOTrO, YTOOBI BBIOOPOYHOE
CpeHee OLIEHWBATO MaTeMaTHYECKOE OXKHJIAHWE B TCHEPAIbHOW COBOKYITHOCTH C 3aJIaHHOM
TOYHOCTBIO M BEPOSITHOCTBIO;

— I10 TEKCTOBOMY OIMCaHHIO 337a4k (POpMYIHUPOBATh TUIIOTE3Y O MPONOPLIUY;

— TPOBOAUTH OMHOMHAIBHBIN TECT AJIS IPOTIOPIIUH U HHTEPIIPETUPOBATH PE3YIbTAT TECTA.

enademu:

— HaBBIKaMH KPUTUYECKOT'O aHAIN3a IAaHHBIX M UX CTaTHCTUYECKHX CBOMCTB;

— SA3BIKOM  CTaTUCTUYECKOTO  MBIIUICHUS: yMEHHEeM  (opMyiaMpoBaTh  BOIIPOCHI,
MOJIIAFOIIMECS KOJTMUECTBEHHOM MTPOBEPKE, U MEPEBOIUTH UX B CTATUCTHYECKHE TUITOTE3HI,

— wuHctpyMeHTamMu Python (pandas, numpy, scipy.stats, matplotlib) mi1si BbImonHeHus
OIMCATENIFHOTO aHAIN3a, BU3yalIU3alluk U IPOBEPKU TUIIOTE3;

— CIHOCOOHOCTBIO OOBACHATH CTATUCTUYECKHE BBIBOABI HETEXHHUYECKOH ayIuTOpuH,
n30erast pacrpoCTpaHEHHBIX HHTEPITPETAIIMOHHBIX OIIHOOK;

— HaBBIKAMH TPOCKTHPOBAHMS TIPOCTHIX BBIOOPOYHBIX HCCIENOBAHUN €  y4ETOM
TpeOOBaHMH K PETIPE3EHTATUBHOCTH M TOYHOCTH OICHOK.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEPCUTETA U B (POpME CaMOCTOSATENILHON PadOThI 00yUYarOIINUXCA:

KomnereHnuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHb MJIAHNPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AucHHIINHE (MOIYJIIO)
OIIK-1. Crioco0OeH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICHIINU U
WCIIOTTB30BaTh TEOpUH B 00JIaCTH
¢byHaaMeHTaIbHbIC 3HAHUS B MaTeMaTHYEeCKOT0 aHAIN3a 1
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIBHOTO aHAJH3a Pa3sITUIHBIX 001aCTIX
anreOpbl, aHATTUTUYECKOM MaTeMaTHKH
reometpud, nuddepeHnraTbLHON OIlK-1.2. YMeeT npuMeHsITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, petenus npodeccuoHaIbHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTUYECKON JIOTUKH, TEOPHU OIIK-1.3. HMeeT npakTHUECKHA OTIBIT
BEPOATHOCTEH, MATEMaTHIECKOM pa3paboTKu U peamn3arus
CTATUCTUKH M CITy4allHbIX MaTeMaTHYECKUX MOJIENCH B
IIpOoUECCOB, YMCICHHBIX METO0B, HpO(i)CCCHOHaJ]I)HOﬁ
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCHOHATBHOMN
JIeSITENIbHOCTH
OIIK-2. Crioco0eH MpoBOAMTH MO OIlK-2.1. 3HaeT OCHOBHBIE METOIBI U
HAYYHBIM PYKOBOJICTBOM MOXO/IbI K IPOBECHHIO
HCCJIEIOBaHNE Ha OCHOBE UCCIIeIOBaHUH B 001aCTH
CYIIECTBYIOIUX METOJIOB B pa3paboTKu; Hay4HBIE U
KOHKPETHOM 001acTh STUYECKUE CTAHAPTHI,
poheCCHOHATBHOMN MPUMEHSEMBIC B
JIeSITEIIbHOCTH MCCIIETIOBATEIIHCKOM MPAKTHKE
OIIK-2.2. Ymeer GpopMynupoBaTh
HCCIIE/IOBATENBCKIE BOIIPOCH U
THITOTE3bl HA OCHOBE
CYIIECTBYIONINX 3HAHUM;
aHAIM3UPOBATh U
WHTEPIPETUPOBATH JaHHBIC,
MOJTyYeHHBIE B XOJIe
WCCIIe/IOBAHHS
OIIK-2.3. NmeeT npakTH4ECKUN OTIBIT
HCCIIEA0BAHUNM B KOHKPETHOM
o0iactH mpodeccnoHaNbHON
JeSITeIbHOCTH B 00J1acTH
pa3paboTKu
OIIK-4. Crioco0eH HaxOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI

AHAJIN3UPOBATDH, PCAJIM30BbIBATH
IIporpaMMHO M MCIIOJIB30BAaTh Ha
IMPAKTUKE MaTEMATUYCCKUE
AJITOPUTMBI, B TOM YHUCJIC C
MPUMCHCHUCM COBPEMCHHBIX
BBIYHCIIMTCIIBHBIX CUCTEM

COBPEMEHHOT0 MaTeMaTU4YECKOIro
arapara, CBsI3aHHOTO C
MIPOEKTHPOBAHUEM, Pa3pabOTKOM,
peanu3anuen U OLIEHKOM KauecTBa
MPOrPaMMHBIX MPOTYKTOB U
MIPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSX
YeJIOBEUCCKOU ACATCIIbHOCTH.
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OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTeMaTUYeCKUH ammapar B
poheCcCUOHATBHOMN
JIEATEILHOCTH.

OIIK-4.3.

NmeeT mpakTHUEeCKUNA OMBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYeCKOro anmnapara,
CBSI3aHHOTO C MPOEKTUPOBAHUEM,
pa3paboTKOM, pearn3amueii u
OIIEHKOW Ka4ecTBa MPOTPaMMHBIX
MPOJIYKTOB U MPOTPAMMHBIX
KOMIUIEKCOB B PA3JINIHBIX
00macTsx 4enoBedecKon
JIeATEILHOCTH.

OIIK-5.

CriocobeH MOHUMAaTh MPHUHIIMITBI
paboTHI COBPEMEHHBIX
UHPOPMAIUOHHBIX TEXHOJIOTUH U
HCIIOJIB30BAaTh UX JJISA pCIICHUSA
3a1a4

npohecCHOHATBHOMN
JeSITeTbHOCTH

OIIK-5.1.

3HaeTe TEXHOJIOTHH,
HEOOXOAMMBIC IJIS TPUKIIATHOTO
MPOrPaMMHUPOBAHUS, BKITFOYAs
COBpeMEHHbIE (PYHKIIMOHATIHHEIC
SI3BIKH [TPOTPAMMHUPOBAHMUS, a
TaK)K€ OCHOBHBIE TIPUHITUIIBI 1
TMMOHATHA, IPUMCHACMBIMHU IIPU
HCIIOJIb30BAHNU KOMIIBIOTCPHBIX
cerent

OIIK-5.2.

YMeeT mons30BaThCs
TCXHOJOTHUAMU npnmanﬂoro
MPOrPaMMHUPOBAHUS, BKITFOYAs
Cpelbl BRICOKOYPOBHEBOTO
NIpOrpaMMHUPOBAHUSA

OIIK-5.3.

NmeeT npakTHUEeCKUNA ONBIT
HCIIOJIb30BAHUS TEXHOIOT UM
MPUKIATHOTO POTrpaMMUPOBAHUS

IK-3.

Cr1oco0€H UCIIOIb30BaTh METOIbI
MAaTeMaTUYECKOr0 U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEMICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

IK-3.1.

3HaeT OCHOBHBIE METOBI
MaTEMaTHYECKOI0 U
ANTOPUTMUYECKOTO
MOJICJIMPOBAHMS, a TAKIKE UX
HpI/IMeHeHI/Ie JJIA peIHeHI/ISI
TEOPETUYCCKUX U MPUKIIATHBIX
3ama4

[K-3.2.

YmMeeT pa3pabaThiBaTh U
IMPUMCHATb MaTEMATUYCCKUEC
MOJIENTH M AJITOPUTMBI JIsI
peUICHUA pa3IMYHBIX 3a1a4,
AHAJIIM3UPYA [10JIyYEHHBIE
pe3yIbTaThI

I1K-3.3.

Nwmeet mpakTUyecKuid OMbIT
HCIIOJIE30BaHUS METOIOB
MaTEMaTHIECKOTO U
aJTOPUTMHUYECKOTO
MOJEJIUPOBAHUS B PEAIbHBIX
MIPOEKTAaX MITU MCCIICTOBAHUIX
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3. Temaruueckuii njiax

Nerr/ HanMeHOBAH e TpynoeMKocTb, akagieMHYeCKUe Yachl TKY
n pas/iesia AMCHUILTHHbI Outasn gopma (Texyumii
(Momyust) KonrakrHnas padora CamocTosiTen KOHTPOJIb
Jdexunn | Cemunappr | KoHTpoin Hasi pabora yCIeBaeMoCTH)

1 Pabora ¢ maraceramu u 10 12 2 54 Jomarmnee 3aganue
Mpe3eHTalUs KonTponbHas
pe3yIbTaTOB pabora

2 CBsi3b BBIOOPKH U 4 4 20 Jlomarmnee 3agaHue
TEOPETUUECKON MOJIEIIN Keiic
na"gaeIx. Yacts 1

3 BepositHocTHbBIC 2 2 16 Jomarmnee 3aganue
mozenn. Yacts 1 Keiic

4 CBs13b BEIOOPKH U 2 2 12 Jlomarraee 3amaHme
TEOPETUUYECKON MOJIeNH KontponbsHas
naHHBIX. YacTh 2 pabota

Ketic

5 BepositHOoCTHEBIC 8 10 2 24 Jomaninee 3aganue

monaenu. Yacte 2 KontponbsHas

pabota
Ix3amen 4
Hmozo: 24 30 10 126
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJIS)
Nen/m HanMmenoBanue pasgea ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
JAMCUHMILIMHBI (MO1YJIs1)

1 PaboTa ¢ matacetamu u NumPy: BBeneHue

MIpe3eHTals Pe3yIbTaTOB

NumPy: npoBUHYTHIE ONIEpalliK HAJl MACCUBAMU
Pandas: BBeneHune

Pandas: ouncTka 1 cBOHBIE TAOIUIIBI
Busyanuzaiusi JaHHbBIX

2 CBs13b BBIOOPKH U TEOpPETHUECKON | Moaens paBHOBEPOSTHBIX UCXOI0B
moaein favueix. Yacts 1 Bei6opku Yacts 1.

3 BepositHocTHbIe MOsienu. HYacTb Huckpernas mojienb CBsi3b BRIOOPKH U TEOPETUIECKON MOJIENN
1 JAHHBIX

4 CBs13b BBIOOpKH 1 TeopeTrueckoi | Beidopku Yacts 1.
MOJAeNIM JaHHbIX. YacTs 2

5 BepositHocTHbIe MOsienu. YacTh CBs13b clTy4yallHbIX BETUYUH

2

BbuHoMuanbHOE M HETIPEPBIBHBIE pacIpeieICHUS
HopwmanbsHoe pacnpenenenue
ACHMIOTOTUYECKUE 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 IO TEOPHH 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 // O0pazoBarenbHas 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 CITy9aifHBIC MTPOLECCHI ;| YYEOHUK 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 HOpaiit, 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 pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, IMPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPECTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKIMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THIA, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKxKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMH CPEJICTBAMHU OOYUYEHHs, CIIyKalllMMU JJIsl TMpeACTaBlIeHUs] yueOHOH
uHpopManuu OOJIBIION ayTUTOPUH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

—  CHENHUAIU3UPOBAHHBIM 000pYyI0BaHUEM, BKJIIOYAs! IEMOHCTPAIIMOHHOE 000pYy/JOBAHUE.
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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
o0ecrieyeHHeM  JIOCTyNa B  OJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MNpPOQECCHOHATIBHBIM 0azaM
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

[lepeueHr WHGOPMAIMOHHBIX TEXHOJIOTUH, KCIOJB3YEMbIX TIPH  OCYIIECTBICHUH
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOIYJI0), B TOM YUCJIE 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
Cucrtemsbl pesepBHOro 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 msydenust aucuumuinHbel (Monyisi) «BBenenue B cratuctuky. OCHOBHOM
YPOBEHb» B paMKax TEKYILIEro KOHTPOJS YCIIEBAEMOCTH MCIIOJB3YIOTCS TaKue BHJbl ydeOHOU
paboThl, KaK JIEKIHSI, CEMUHAPbI, KEHChl, KOHTPOJIbHbIE Pa0OThI U JIOMAILHUE 3aJaHUsl, a TaKkKe
pasinyHble BHUJBl CAMOCTOSTEIBHONH pabOThl O0YYaIOLIMXCA IO 33JaHUI0 IpernojaBaTes,
HaIPaBJICHHBIE HA Pa3BUTHE HABBIKOB IPO(ECCUOHATIBHOM JIEKCUKH, 3aKPEIIJIEHUE TPAKTUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIMATHUB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npenojaBaTeneM y4eOHOro MaTepuana, Kak mpaBuio, TEOPETUUECKOTO XapaKkTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITATHCSI HAUTH OTBETHI B PEKOMEHJOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4yeOHOM NeATeIbHOCTH, MPOBOAUMAsl B YI€OHOM 3aBEACHUU 10T
PYKOBOACTBOM TMpEMojaBaTeNis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi MoArOTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATUSA W OCHOBHBIMH MaTC€pualaMu, 4T00Bl MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Keiicwi — pemienne 6u3Hec-Kkeica ¢ Oropoii Ha TaHHbBIE, [TOJITOTOBKA MTPE3EHTAIIH.

[Tpu moAroTroBke pelieHus OM3HEc-Kelca ¢ OMOpOi Ha JAaHHbBIE, BAXKHO HayaTh C YETKOTO
orpeneneHus: mpoOiIeMbl U IeNiel aHanu3a. 3aTeM COOepUTe U MPOAHATU3UPYNUTE peleBaHTHBIE
JTAHHBIE, WCIOJIb3ysl MOAXOASIIME METOJbl BHU3yalM3allMy Ui HAIJIIHOTO IPEICTABIICHMS
pe3ynbTaToB. B mpe3eHTanuMu aKkUEHTUpPYWTE BHMMAaHUE Ha KIKOYEBBIX BBIBOAAX U
PEKOMEHIalUAX, TOJKPEIUIAs UX JTaHHBIMU U rpapuKaMu, 9YTOObl YOEIUTEIbHO JOHECTH CBOIO
MIO3ULIMIO 10 ayIUTOPUH.
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Konmponvnas paboma — nucbMeHHasi pabota ¢ HaOOpPOM 3a/1a4, KOTOPbIC HY>KHO PEITUTh 32
OrpaHU4YCHHOC BPCMH.

Llenb KOHTPOJILHON PabOTHI — MOIYYUTh CIICIIUAILHBIC 3HAHUS IO OJHOM MM HECKOJIBKHM
TEMaM JUCHUILIMHBI U ITPOACMOHCTPUPOBATH HABBIKHU UX IMMPAKTUYCCKOIO NIPUMCHCHHUA.

Homawnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMAIIHUMU 33JAaHUSMU BaXHO BHHUMATEIBHO O3HAKOMHUTBHCSA C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBaTh 3aaHus Ha STarbl, YTOObI
n30exaTh MEeperpy3kd W JIydille YCBOUTH Marepuai. Mcmoiap30BaTh pas3iiMuHbIE UCTOYHUKU
uH(pOopMalnu, BKIIOYas yaeOHUKH U OHJIAaH-PeCypChl, 1Jid 0ojiee rTyOOKOro MOHMMAaHUS TEMBI.

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

@®opmar OOHYCHBIX OajUIOB TMO3BOJIIET CTYJACHTaM YIYYIIUTh OOMIYI0 OLEHKY IO
TUCIUILIMHE (MOAYIIO) U CTUMYIUPYET YIiyOJIeHHOE N3ydeHHe MaTepuara.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YIIYOJIEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiaMy Mpyu MUHUMAIBHOM y4acTHH MpernoiaBareis. 3aaun CTyIeHTa BKIIOYAloT padoTy
C KOHCIIEKTaMu JIKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHS 10 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 1O
AUcHUIIMHE (Moay./110) «BBenenue B cratucTuky. OCHOBHOM YPOBEHb»

OnieHrBaHUE YPOBHSI YYE€OHBIX JTOCTHKEHHUH, OOy4YaIOMUXCSA MO JUCHUTUIMHE (MOJIYIIIO),
OCYLIECTBIISIETCS B BUJI€ TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTALIUH.

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,

H€O6X0}:[I/IMLIMI/I JUI HpaKTH‘{CCKOﬁ ACATCIIBHOCTH, U YMECT

DNEeKTPOHHBIA JOKYMEHT



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.

Jucnunimza (Moaynb) «Beenenue B craTuctuky. OCHOBHOW ypOBEHB)» OLEHUBAETCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTD Bec Onucanne
Jlomaninve 3aganus 15% | PaboTa ¢ qaHHBIMU, JaTaceTaMH, PEIICHUE MATEMATHUSCKUX 3a/1a4
Keticer 20% | Pemmenmne Ou3Hec-Keiica ¢ OMOPO Ha JaHHBIE, TIOJIOTOBKA
Mpe3eHTALUN

KonuTponbabie padotel | 30% | [IncbMeHHas pabota ¢ HAOOPOM 3aj1a4, KOTOPhIE HY)KHO PEIIUTh 3a
OTpaHUYCHHOC BpEMA

OK3aMeH 35% | [TucbMeHHast WM ycTHast paboTa HaJl 33/IaHUeM, HAITPaBJICHHBIM Ha
MIPOBEPKY MOJYYCHHBIX 3HAHUH W HABBIKOB MO AUCLUILIMHE (MOYJIIO)

B pamkax n3ydeHus TUCHUIUIMHBI (MOAYJIS) BOZMOXKHO NOJTydyeHHEe OOHYCHBIX OalljIoB.

@®opmyJia pacuéTa HUTOrOBOH OLEHKH MO JMCUMILIMHe (Moaynaw) «Beenenue B
cratucTtuky. OcHoBHOM ypoBeHb»: «0,15 X cpennee 3a nomamnue 3ananusa + 0,2 X cpenHee
3a kelicet+ 0,3 X cpeiHee 3a KOHTpOsIbHbIE paboThl + 0,35 X 3a sK3aMeH.

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOIIUXCS MO JUCHUILIHHE (MOAYJII0)
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IIpumepHbIe 3aJaHUA KeCOB

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

Onucanue 3a0aqu:

Bama koMmmanus miaHupyeT 3amyCTUTh HOBBIM MPOAYKT HA PHIHOK, U BaM HEOOXOAMMO
MIPOBECTU aHANU3 KIMEHTCKUX MPEINOYTEeHUH, YTOObI MOHSTh, KAKOBA BEPOATHOCTH YCIICLTHOTO
3amycka. Jlins aToro BBl OyAeTe WUCHOIB30BaTh METOABl CTATHCTUKH, BKIIOYAas BBIOOPKH,
CIIy4alHOCTh, COOBITHS U MeTo 1 MoHTe-Kapiio.

3aoaua:

1. Onpeaesienne reHepajabHON COBOKYITHOCTH U BHIOOPKH:

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

2. CO0Oop 1aHHBIX:

o PazpaOoraiite aHkeTy, KoTOpas OyneT coJepXaTb BOIPOCHl O MPEANOYTEHUAX
KJIMEHTOB OTHOCHUTEIBHO HOBOTO IMpPOAYKTAa. BKiIIOYMTE Kak KOJMYECTBEHHbIE, TaK U
Ka4eCTBEHHBIE BOIIPOCHI.

3.  AHAaJu3 JaHHBbIX:

o Ilpoananusupyiite coOpaHHbIE JaHHBIE, UCIONb3YSd METOABl  OIUCATEIbHON
ctaTUCcTUKU. OIpenenanTe cpelHue 3HaYeHMsI, MEJUaHbl, MOy, a TAK)KE paclpeiesieHue OTBETOB.

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

4. Metoa Monte-Kap.Jio:

o Hcnonp3syiite meron Monrte-Kapiio misg MOAenMpoBaHHs pas3IMUHBIX CLIEHAPUEB
3amycka mnpojykra. Hampumep, cmozenupyiite, Kak pa3iMyHbleé YPOBHH 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 M pe3yJabTATOB MOJETUPOBaHMS, 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 000CHOBAHHOCTH ONPEIEICHUS T€HEPATbHOW 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 peamu3ali METO/1a, KOJMUECTBO MPOBEACHHBIX CUMYJISLUHN, KaueCTBO
MHTEPIIPETALIMU PE3YIBTATOB.

4. BbiBoabl u pexkomenganun (20%):

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

Dopmam npeocmagneHus.:
e UroroBeiii otder nomkeH ObITh odopmiieH B Buae aokymenta (PDF umm 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 CO3JjaHMsl 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 BHIYUCIUTE €r0 CPE/IHEE 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
Kakoii MmeTon pandas ucrionb3yercs 1t oobeauaenust 18yx DataFrame mo o6memy crosoiry?
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 cronbduy "Kareropus" u nocuuraiite cymmy mo ctoiliy
"O6BeM mpomax".

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

3amanne 8
[Toctpoiite ¢ momoibio matplotlib rucrorpammy pacnpezneneHust 3HadeHU MacCuBa numpy U3
1000 ciy4aiiHBIX YHMCell, pABHOMEPHO pacnpeneneHHsx oT 0 1o 1.

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

3ananme 10
Han DataFrame ¢ pe3ynbraTaMu SKCIIEpUMEHTA, T/I€ KaXbIi UCX0/ paBHOBeposiTeH. Hanmumure
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 ¢
0TOOpaXeHHeM 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
Hamummre kon, kotopsrii coznact DataFrame ¢ qeyms cronbuamu: "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 TOMAaLIHUE 32 IAHUS
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 6asga)

Bbl X0THTE MOCMOTpETH 3BE310MAak, KOTOPbIA 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 mpocu1eTh 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, KOTOpas OyneT 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 MUJIM KOJUYECTBO Pa3MEILIEHUH, MM KOJINYECTBO COUETaHUM.

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 JINHEUKE?

o Ecnu «nocnenoBatensHOCTh HE BaxkHa) (=0), TO HaM MOJONUIYT COUETaHUSI.

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 IPUHT C TpeOoBanueM rnepenars 0 nim 1.

3ananue: co3gaiiTe QYHKIMIO U MPOTECTUPYHTE €€ 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 pacnpenesienue (3 6ajuia)
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 3apadotars 500 000 pybueit 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 6aa)
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 BTOpPHHUK CpeIHHI MOJb30BaTENbCKUN 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
JIist KayK0ro JTHS HEeJleM paccuuTail BEpOsITHOCTh TOTYYUTh Ha CIEAYIOIIeH 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 3a1UI0 4 MTOJIH30BATENS: IBa TOPSYNX 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:
 KosnuectBo 3aka3os = 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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« KonBepcus 13 3aka3a B Ha3HAUYCHHUE BOJIMTENS Ha 3aka3 paBHa 94%

e CpenHee BpeMs 110/1a4M TAKCH IIOCIIE Ha3HAUEHUS BOJUTEINS Ha 3aKa3 COCTABIISET O
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/I (CTaH/IapTHOE OTKJIOHEHHUE - 7 MUHYT U 2 CEKYH/JIbI).
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'IH OTBE€Ta Ha BOIIPOC pacchTaﬁTe I'paHHUIbI JOBECPUTCIIBHOI'O HHTCpBAJIa IJIA TpéX
BPCMCHHBLIX MHTCPBAJIOB MCKAY dTAallaMU BOPOHKH.

3anauya 2 (4 6aaa)

[Ipenmonoxxkure, 4To Bce 3aka3bl ObUIM paBHOMEpPHO pachpesneneHbl no 10 gusM, a
KOHBepcHsl Obljla HEM3MEHHOHN B TEYEHUE BCETO NEPUO0/ia BPEMEHH.
CpenHsisi CTOMMOCTB OJIHOTO 3aKa3a cocraisier 750 pyouei.
Kakyro MakcUMajbHYI BBIPYYKY MbI MOXKEM OXKHJATh 3a OJMH CPEJHECTaTUCTUYECKUN
JICHb C BEpOSITHOCTHIO 95%7?

Oxkpyriute oTBeT A0 0 3HaKOB MOCIE 3aISITON.
3anauya 3 (2 6aaga)
[IpencraBsbTe,

pacrpeaeseHbl HOpPMaJIbHO C YKa3aHHBIMU 3HAYEHUSIMU [IapAMETPOB.
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
MIPAKTUYECKU HEBO3MOXKHO.
CKOJIBKO 1IETIBIX MUHYT COCTaBHUT CaMblii OBICTPBIH MyTh OT MOMEHTA 3aKa3a J10 PUOBITHUS B

4ToO BCC TpU BpPEMCHHBIX HMHTCpBAJIa MCKIAY OTallaMM KOHBCPCHH

TouKy B?
3aganus 1J15 NPOMEKYTOYHOM aTTECTAIMU MO THCHHUIJIHHE (MOIYJIIO)
Ne ni/m 3apanue OTtBer KomMmnerenmus
1 Kaxkoit Tun nannueix B NumPy ucnonb3yercs 1i1s Maccus / OIIK-1
3G PEKTHBHBIX MATEMAaTHUYECKUX BBIYHCICHUI? ndarray / numpy
MaccCHB
2 Kax Ha3biBaeTcs Mozeib, B KOTOPOI BCE UCXOAbBI MOJEIIb OIIK-1
PaBHOBEPOSITHBI? PaBHOBEPOSITHBI
X UCXOJIOB /
KJIaccHYecKast
MOJIEITb
3 Kakoe pacripeiesieHre OMrchIBaeT KOJIMYECTBO YCIIEX0B B N | OMHOMHUAIBHOE / OIIK-1
HE3aBUCUMBIX UCITBITAHUSIX? OMHOMUAJIBHOE
pacrpeiesicHue
4 Kaxoli napameTp HOpMaJIBHOTO pacrpeAeIeHs ONpeaeseT cpeanee / OIIK-1
LIEHTP CUMMETPUH KPUBOH? MaTEMaTHIECKO
€ oKuganue /
mu
5 Kaxk maspIBaercs mporiecc oToopa 00bEKTOB U3 BBIOOpKA OIIK-2
TeHEPATLHON COBOKYITHOCTH JIJIsT aHAIHM3a?
6 Kakoli craTHCTHYECKUI TOKA3aTEeIb OLIEHUBAET cpenHee / OI1IK-2
LHEHTPAIbHYIO TCHICHIUIO TAHHBIX ? MeauaHa / mean
/ median
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7 Kak Ha3pIBaeTCs MpEANONoKeHHE, KOTOPOE MIPOBEPSIETCS C runoresa / OIIK-2
MIOMOIIIBIO CTATUCTUYECKHUX JaHHBIX? CTaTHCTHYECKAs
TUIOTE32
8 Kakoii moka3zaTels OnuchiBaeT pa3dopoc 3HAYCHUN B Jucnepcust / OIIK-2
BBIOOpKE? CTaHIapTHOE
OTKJIOHEHHE
9 Kakoii meToy B Pandas ucrons3yercst yist mojacuéra value_counts OIIK-4
4acTOThI 3HAYCHUH B cTONONE?
10 | Kakoii MeTO/ IO3BOJISICT CIPYIIIMPOBATH JIAHHBIC O groupby OIIK-4
OJTHOMY WJIM HECKOJIbKUM IPU3HAKaM?
11 | Kakoif MHCTpYMEHT HCIONIB3YETCS ISl BBIYMCIICHUS Koppemnsiys / OIIK-4
KOPPEISILMY MEKAY IEPEMEHHBIMHU ? corr
12 | Kak Ha3blBaeTcs TabNNLIA, CO3AAHHAS € TIOMOLIBIO METOAA CBOJIHAS OIIK-4
pivot_table ? Tabnuua
13 | Kakoii Mmogysns Python ncnonb3yetcs ass mocTpoeHus matplotlib OIIK-5
rpadukoB?
14 | Kaxkoii Mmetox DataFrame BEIBOJHUT IIEPBBIE 5 CTPOK? head / head() OIIK-5
15 | Kakoii mapamerp B plt.plot() 3amaér user mummn? color OIIK-5
16 | Kakoii atpu0yT Bo3BpaliaeT Ha3BaHHsI CTOJIOIOB B columns OIIK-5
DataFrame?
17 | Kakoe pacnpenencuue umeet HopMy KOJOKOJA U HOpMaJIbHOE / IK-3
OIHChIBaeTCs ABYMs IapaMeTpaMu’? HOpMaJabHOE
pacnpeneseHue
18 | Kaxoif mpuHIATT YTBEPKIAET, YTO CPEIHEE TIO BEIOOpKaAM LEHTpaJIbHAS IK-3
CTPEMHTCS] K HOpMAIILHOMY pacrpe/ieieHUIO? npeaenbHast
teopema / IIIIT
19 | Kax Ha3wiBaeTcs poIiecc MOIrOTOBKY IAHHBIX K aHAJIH3Y OYHNCTKA IK-3
(ynameHue mpoIrycKoB, Ipeodpa3oBaHue TUIIOB)? JTAHHBIX /
npenodpadoTka
JTAHHBIX
20 Kaxkoit Tun Mmoaenu ucnonb3yercs sl ONUCaHUS JICKpETHas T1K-3
CIIy4ailHOM BEJIMYUHBI, IPUHUMAIOILEH OTJEIbHbIE MOJIEIb /
3HaYeHUA? JIUCKPETHOE
pacnpeeseHue
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