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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouas mporpamma aucuuiuinHbl (Moaynsi) «BBeneHue B CTATUCTHUKY)» COCTaBjieHa B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3zoBaHus — Oakanaspuat 1o cuneruansHoct 02.03.01 Marematuka 1 KOMIBIOTEPHBIE HAYKH,
npodwis PazpaboTka, yTBepkKIeHHbIN pHKa30M MUHUCTEPCTBA HAYKH U BBICILIETO 00pa30BaHus
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 roxa.

N3yuenune pucuMiivHbl (Monyis) «BBeneHue B CTaTUCTHKY» SIBISETCS 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.

MecTo AMcHUIINHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmbl

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B Y4EOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
Pa3paboTka n BX0IUT B 00s13aTeNbHYI0 YacTh bioka 1, kak qucnunimHa 1mo BeIoopy.

Jucuurumaa (MOIyJb) AOCTYIHA K U3y4eHHIO Ha 1 w2 Kypce BO 2 wiH 3 ceMecTpe Ha
BbIOOp. JlucuuiuiiHa (MOJy/b) JOCTYIHA IOCIE YCHELIHOIO OCBOEHHUS JIIOOOW M3 JUCLUIUIMH
(Momynst): «Pa3paborka Ha Python. OcnoBHOI», «Pa3zpabotka Ha Python. YriyOneHHBIH»,
«Pazpabotka Ha Python. [IpodeccnonanbHbIii».

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

3agauu u3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— OCBOCHHE OCHOBHBIX INOHSTUN M OINpPENEICHUI: ONMUcaTeNbHble CTaTUCTUKU, IpaduKy,
CIIy4aifHOCTh, HE3aBUCHUMOCTb, BEIOOPKY, T€HEPATIbHYIO0 COBOKYITHOCTb, IPOU3BOIBHOE JUCKPETHOE
pacnpeseneHue, BEpOATHOCTb, MAaTOXUIAHUE, JUCHEPCHI0, OHMHOMMAIbHOE, HOpPMaJbHOE
pacrpenieneHns 1 OLIeHKH UX NapaMeTpoB, TUIIOTE3bI, TECThI, YPOBEHb 3HAUMMOCTH U MOIIHOCTb,
TECTBI CPEJIHETO0, TPONIOPIIHH;

— pa3BUTHE yYMEHUI B 3aJJaHHOM JaTaceTe, MHTEPIIPETAlUN OINUCATEIbHBIX CTATHUCTUK,
rpaduKy, CpaBHUTHb OMNMCATENIbHbIE CTATUCTHUKU B BBIOOPKE M B T'€HEPAIBbHOM COBOKYIHOCTH,
OOBACHUTh, TOYEMY HaOJIOAAaeMble YHCIIOBBIE XapaKTEPUCTUKU BBIOOPKM HE 00s3aTebHO
COOTBETCTBYIOT XapaKTEpUCTHKAM I'€HEPaIbHON COBOKYITHOCTU

— Ppa3BUTHE HABBIKOB IPOBEJIECHHS CTaHIAPTHBIX TECTOB JUIS CPEIHEr0 WU IMPONOPIMH,
UHTEPIIPETUPOBAHNE DPE3YJIbTaTOB TECTOB, MHTEPIpPETUpoBaHUE P-value i 3alaHHOM mapsl
HYJIEBOM U aJIbTEPHATUBHOM IMIIOTE3BI.

B pe3ysbTare 0cBOCHUSI JUCHUILIAHBI (MOIYJIs1), 00y4AKOIIHIICS TOJIZKEeH:

3HaAmMb:

— OIucareibHble CTAaTUCTUKH, TPpaduKH;

— CIIy4ailHOCTb, HE3aBUCUMOCTb, BBIOOPKY, T€HEPaTbHYIO COBOKYITHOCTb;

— TPOU3BOJIBHOE TUCKPETHOE PACIpeesieHHEe, BEPOSITHOCTh, MAaTOXXUJaHHUE, TUCIIEPCHIO;

— OuHOMHAIBbHOE, HOPMAJILHOE pacHpeeNICHHsI U OLEHKU HX IapaMeTpoB;

— TUIOTE3bl, TECThI, YPOBEHb 3HAYHMOCTH U MOIIIHOCTb;

— TECTBI CPEAHETO, IPOIIOPLIUY;

ymemp:

— B 3aJIaHHOM JlaTaceTe /s 3a/laHHbIX CTOJIOLOB pacCYMTATh ONUCATEIbHbIE CTATUCTUKU B
Python;

— TPOMHTEPIIPETUPOBATH ONIUCATENIBHBIE CTATUCTHKHY;

— B 33/IaHHOM JlaTaceTe JUIs 3aJJaHHBIX CTOJIOIIOB MOCTPOUTD 33/1aHHbIe Tpaduku B Python;

— MPOMHTEPIPETUPOBATH IpauKH;

— ommcarh CHOcO0 TMOJyYeHHsI CIIy4yaiiHOW BBIOOPKM M3 HMMEIOIICHCS TeHepalbHOM
COBOKYITHOCTH;
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— CreHEepUpOBaTH CIyyalHbIe BEBIOOPKH U3 3aJaHHON reHepanbHON COBOKYTHOCTH B Python;

— CpPaBHUTH ONHUCATENIbHbIE CTAaTUCTUKU B BBIOOPKE UM B I€HEPAIbHON COBOKYIIHOCTH,
OOBACHUTH, TOYEMYy HAOIIOAAEMble YHCIIOBBIC XapaKTEPUCTUKU BBIOOPKH HE 00s3aTeNbHO
COOTBETCTBYIOT XapaKTEPUCTUKAM I'€HEPAIIbHON COBOKYITHOCTH;

— OOBSCHUTH, MTOYEMY IIPO I'€HEPATbHYIO COBOKYIHOCTB/pAclpe/iefieHue 4acTo JeIaroT
IIPEIIOJIOKEHHUS, CTPOSIT Pa3HbIE MOJCIIH;

— 10 33JJaHHOMY JUCKPETHOMY PACIPEACICHUIO BBIYUCIUTE BEPOSTHOCTH, MAaTOKUJAHUE,
JHCIIEPCHIO;

— II0 TEKCTOBOMY OIMCAHUIO 337a4M NOCTPOUTH TUCKPETHOE PACIIPEACIICHUE;

— BBIYMCIHUTH BEPOSTHOCTH, MATOXXUJAHWE U JUCHEPCUI0 JJisi OWHOMHAIBHOTO H
HOPMAJIBHOTO PaCIIPEACIICHHI;

— 10 TEKCTOBOMY OIMCAHUIO 3a/a4d TIOCTPOUTh OMHOMHAIIBHOE M HOPMAIbHOE
pacnpezeieHue;

enademu:

— TIPUMECHEHUEM LEHTPAJIbHOM NPEACIbHOM TEOPEMBbl JUIL CYMMBI M CPEIHETO
HE3aBUCHMBIX OJIMHAKOBO AUCKPETHO PACIPEIEICHHBIX CIyYaiHbIX BEJIINYMH;

— TMPUMEHEHUEM LIEHTPAIbHOM MPeIeIbHON TEOPEMBI JUIsl BHIOOPOUHON POMOPLIMH;

— HAaBBIKOM OIIPEJEJICHUS] KOJIMYECTBA HAOIIOACHUN, HEOOXOIUMBIX MAJISl TOrO, YTOOBI
BBIOOpOYHAsl MPOIOPIMS OLICHUBAJa IPONOPLMI0O B I'€HEPAIbHOM COBOKYIHOCTH C 3aJaHHOU
TOYHOCTBIO;

— HaBBIKOM TI0 TEKCTOBOMY OITMCAHUIO 3a1aul ()OPMYIHMPOBATH TUIOTE3Y O CpPEIHEM,
IIPOIIOPLIAN;

— HAaBBIKOM IIPOBEJCHHS CTaHJApTHBIE TECTbl Ul CPEJHEr0 W IPONOPLMH,
MHTEPIIPETUPOBATH PE3YIIbTATHI TECTOB;

— CIOCOOHOCTBIO HMHTEpIPETUpPOBaTh p-value nis 3aJaHHOM Tapbl HYJIEBOW W
aNbTEPHATUBHON TMITIOTE3bI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
00JacTH MaTEMaTUYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTUICCKON MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTeMaTHYECKHE METOIbI IS
I QepeHInaNBEHBIX YpaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npoheCcCHOHATBHON
TEOPETHIECKOI MEXaHHUKH B JIeSITeTIbHOCTH
npoheCcCUOHATBHON
JICSATEIIbHOCTH
OIIK-2. Crioco0eH MpoBOAMTH O OIIK-2.1. 3HAeT OCHOBHBIE METOIBI U
HAy4YHBIM PYKOBOJICTBOM MOIXOJIbI K TTPOBEIACHHIO
UCCIIeIOBAHNE Ha OCHOBE UCCIIeIOBaHUH B 001aCTH
CYIIECTBYIOIUX METOJIOB B pa3paboTKu; HaAy9IHBIE U
KOHKPETHOU 001acTh STUYECKUE CTAHAPTHI,
poheCCHOHATBHOMN MPUMEHSEMBIC B
JIESATEIIbHOCTH HCCJICIOBATEIbCKOM MTPAKTHUKE
OIIK-2.2. Ymeer popMyTupoBaTh
MCCIIEIOBATEIHCKUE BOMTPOCHI U
TUIIOTE3bI HA OCHOBE
CYUIECTBYIOIIUX 3HAHUM;
aHAM3UPOBATh U
HWHTEPIPETUPOBATH JIAHHBIC,
MOJIyYEHHBIE B XOJIC
WCCJIC/IOBAHUS
OIIK-2.3. NmeeT npakTU4ecKuil ONBIT
HCCIIEA0BAHUM B KOHKPETHOM
obnacTu mpoheCCHOHATBHOM
JIeSATEIILHOCTH B 00JIaCTH
pa3paboTKu
OIIK-4. Crioco0eH HaxXOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI

AHAJIN3UPOBATDH, PCAJIM30BbIBATH
MpOrpaMMHO U MCIOJb30BAaTh Ha
IMPAKTUKE MaTEMATUYCCKUEC
AJITOPUTMBI, B TOM YHUCJIE C
MPUMCHCHUCM COBPEMCHHBIX
BBIYHUCIIUTCIIBHBIX CUCTEM

COBPEMEHHOT'O MaTeMaTHYECKOTO
anmnapara, CBI3aHHOTO C
MPOEKTHPOBAHUEM, Pa3pabOTKOM,
peanu3anyeil 1 OleHKON KauecTBa
NPOrpaMMHBIX TIPOAYKTOB U
MPOTPAMMHBIX KOMILJIEKCOB B
Pa3IMYHBIX 00JIACTIX
YEJIOBEYECCKOM JICSTEIbHOCTH.
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OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTeMaTUYeCKHUH armapar 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 MoOHUMAaTh IPUHIIMITBI
paboTBI COBpEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHI 1
HCIIOJIB30BAaTh UX JJISA pCIICHUSA
3ama4y

npohecCHOHATBHOMN
JeSITeTbHOCTH

OIIK-5.1.

3HaeTe TEXHOJIOTHH,
HEOOXOUMBIE IS TIPUKIIATHOTO
MPOrPaMMHUPOBAHUS, BKITFOYAs
COBpeMEHHbIE (PYHKIIMOHATIHHEIC
SI3BIKH [TPOTPAMMHUPOBAHMUS, a
TaK)K€ OCHOBHBIE TIPUHITUIIBI U
TMMOHATHA, IPUMCHACMBIMHU IIPU
HCIIOJIb30BAHNU KOMIIBIOTCPHBIX
cerent

OIIK-5.2.

YMeeT mons30BaThCs
TCXHOJOTHUAMU npnmanﬂoro
MPOrPaMMHUPOBAHUS, BKITFOYAs
CpeIbl BRICOKOYPOBHEBOTO
IIpOrpaMMHUPOBAHUSA

OIIK-5.3.

NmeeT npakTHUECKUNA ONBIT
KCIIOJIb30BAHUS TEXHOIOT UM
MPUKIATHOTO IPOrpaMMUPOBAHHUS

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 peHIeHI/IH
TEOPETUYCCKUX U MPUKIIATHBIX
3ama4

[K-3.2.

YmMeeT pa3pabaThiBaTh U
IIPUMCHATb MaTEMAaTUICCKUE
MOJIEITH U AJIITOPUTMBI IS
peUICHUA pa3JIMYHBIX 3a1a4,
AHAJIIN3UPYA [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

Neri/ HanMeHOBAH e TpynoeMKocThb, aKajeMHUYecKUe Yachl TKY
n pas/iesia AMCHUILTHHbI Outasn gopma (Texyumii
(Momyust) Kontakrnan padora CamocTosiTen KOHTPOJIb
Jdexunn | Cemunappr | KoHTpoin Hasi pabora yCIeBaeMoCTH)
1 Onucanue u 7 7 31 JlomarrHee 3a1anue
BHU3YaJIM3aLMsl TAHHBIX Keiicnl
2 JlaHHbIe M MOJEIH 8 8 31 JlomarirHee 3amanne
JAHHBIX Konrposbhas
pabota
3 BepositTHOCTHBIE 8 8 31 JomaliHee 3aaHue
MO Keiicel
4 Kanubposka u or6op 7 7 31 Jomainee 3aganue
BEPOSTHOCTHBIX
MoJieNien
Axzamen 6
Hmozo: 30 30 6 124
O6vem oucyuniunst (Mo0y/s) 190
(6 ax. u.)
O6vem Oucyuniunvt (MoOyan) 5
(6 3au. eo.)

4. CopepxaHue TMCUUILTHHBI (MO1YJIs)

Nenr/m HaumenoBanue paszjeJia Coaep:xanue JTUCHUILIMHBI (MOAYJIsI) IO TeMaM
JMCHMNJIMHBI (MO1YJIs1)
1 Onucanue u BU3yaau3arus Beenenue B numpy. [IpoasunyTsiii numpy. Beenenue B pandas.
JTAHHBIX [TponsunyTsiii pandas. ['paduku B seaborn u matplotlib.
2 JlaHHbIE 1 MOZIETH TAHHBIX Mojens paBHOBEPOSITHBIX UCXO0/I0B. BbiOopa 1 reHepanbHast
COBOKYITHOCTb.
3 BeposiTHOCTHBIE MOJETH JuckpeTHas BeposaTHOCTHAs: Mozelb. HezaBucumocts. buHOMuUaneHast
MOJIeJIb ¥ BBEJICHUE B HEPEPHIBHBIE PACHpeIEICHUs
4 Kanubposka 1 0TOOp 3bY (3akon 6osbimx uncen) u LIIT (LlenTpansHas npeneibHas
BEPOATHOCTHBIX MOJIeNIeH Teopema). [ MmoTe3sl U TeCTHI p-value. ACUMIITOTHYECKHE TECTHI
cpeanux. JlerekTupyemblii 3¢ GeKT U pa3Mep BEIOOPKH B TecTax
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

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

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

Ocnognasa numepamypa:

1. I'mypman, B. E. PykoBOACTBO K peHICHHIO 3aJady IO TEOPHH BEPOSTHOCTEH U
MaTEeMAaTHYECKON CTaTUCTUKE : yueOHHK mis By30B / B. E. 'mypman. — 11-e u3n., mepepab. u
nomn. — Mocksa : U3natensctBo FOpaiit, 2025. — 406 c. — (Bricmiee o6pazoBanue). — ISBN
978-5-534-08389-7. — Tekcr : anekTpoHHbIii / O0pazoBarenbHas miatgopma 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 oOpazoBanue).
— ISBN 978-5-534-18687-1. — TekcT : anekTpoHHbIi // O6pa3oBarenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/568978.

3. Duartckas, H. FO. MaTemarndeckasi CTaTUCTHKA U CIIydaifHbIE TIPOIIECCHI : YICOHUK IS
By30B / H. FO. Dnatckas. — Mocksa : M3garensctBo IOpaiit, 2025. — 191 c¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-9916-9808-5. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [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
JENCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeeHne BCexX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUECKOW W Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX YUEOHBIM MJIAHOM.

[Tomerienus1, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 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;

— KOMIIbIOTEPHOW TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMHu;

—  CHENHUAIU3UPOBAHHBIM 000pYyI0BaHHUEM, BKJIIOYAs! IEMOHCTPAIIMOHHOE 000pYy/JOBaHUE.
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https://urait.ru/bcode/559583
https://urait.ru/bcode/568978
https://urait.ru/bcode/561150
https://urait.ru/bcode/559584

[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS WHBAJTUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
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 CcpliIka
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snekrponnas oudmaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. | baza mannseix g | 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

[lepeuenr WHQDOPMAIIMOHHBIX TEXHOJOTHH, MCHOJIB3YEMbIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemMoe

OnepaioHHbIe CHCTEMbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE
Bpay3sepbI:
Sunexc.bpaysep OTEYECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
OducHble NPUTOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0OekHOoe JMLIEH3UOHHOE
TeXstudio 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecnedeHne 1Jisl IJIAHUPOBAHUS H Y4eTa BPeMEHH:
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
CnipaBo4YHO-NIPaBOBbIE CHCTEMBbI:
KoncynbranTllinroc: cripaBoOYHO-TIpaBOBast OTEYECTBEHHOE JIMIEH3HOHHOE
cucTemMa

CpencrBa aHTUBHPYCHOM 3aIIUTHI:
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Kaspersky Endpoint Security mnst 6usneca OTEYECTBECHHOE JULIEH3UOHHOE
Crampmaprasii Russian Edition

Cpenbl pa3padoTKm:

Visual Studio Code 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE cBOOOHO pacIpOCTPaHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0exHoe CBOOOJTHO pacpOCTPaHIeMOe
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexxHOe CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0exKHOE 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 mporecce m3yuenHus aucHUIUIMHBL (MOAynsi) «BBeneHHE B CTaTHCTHKY» B paMKax
TEKYILLEro KOHTPOJISI YCIIEBAEMOCTH HCIOJIBb3YIOTCS TaKHe BHJbl yUeOHOM paboThl, KaK JEKIHs,
CEMMHApbI, KEHChl, KOHTPOJIbHbIE PadOThl U JOMAIIHME 3aJaHUs, & TAKXKE PA3IUYHBIE BUIbI
CaMOCTOSITENIbHOW paboThl 0OyyaroluMXcsl MO 3aJaHUI0 TpernojaBareis, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  MpO(ecCHOHANBHOM  JIEKCUKH,  3aKpeIUIeHWe  TNPaKTUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIMATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpomecce nexnuii peKOMEHIYeTCS BECTH KOHCIICKT JICKIMNA: KPaTKO W CXEMaTUIHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHECHHUS, U TIOMBITAThCS HAWTHU OTBETHI B PEKOMEHAOBAaHHOU 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 y4eOHOU NEATETLHOCTH, MPOBOANMAsS B YIeOHOM 3aBEJACHHUH TIOT
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHTbHl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U APYrux (popmax B3auMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTBCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHUajlaMHu, 4TOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Keiicwvi — pemienne 6u3Hec-keica ¢ Oropoii Ha JaHHbIE, TOJITOTOBKA MTPE3EHTAIUH.

[Tpu moAroTroBke pelieHus OM3HEc-Kelca ¢ OMOpOi Ha JAaHHbBIE, BAXKHO HayaTh C YETKOTO
orpeneneHus: mpoOiIeMbl U IeNiel aHanu3a. 3aTeM COOepUTe U MPOAHATU3UPYNUTE peleBaHTHBIE
JTAHHBIE, WCIOJIb3ysl NOAXOSIIME METOJbl BHU3yalW3allud JUIsl HAIVIIHOTO IPEICTaBICHUS
pe3ynbTaToB. B mpe3eHTanuu akUEHTUpPYWTE BHMMAaHUE Ha KIIOYEBBIX BBIBOAAX U
pPEKOMEHALUAX, MOJKPEIUIAA UX JaHHBIMH M TpadukaMu, 4ToObl yOEIUTENbHO TOHECTH CBOIO
MIO3ULIMIO 10 ayIUTOPHH.
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Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a]1a4, KOTOPbIE HY>)KHO PEIIUTh 3a
OTPaHUYEHHOE BpEMS.

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

Homawnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMalUTHUMU 33JaHUSIMU BaXXHO BHHUMATEJIBHO O3HAKOMUTBHCSA C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBaTh 3aaHus Ha STarbl, YTOObI
n30exaTh MEeperpy3kd W JIydille YCBOUTH Marepuai. Mcmonab30BaTh pas3iiMyHble UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKU U OHJIAltH-pecypcChl, AJis 6ojiee rIyOOKOro MOHUMAaHUS TEMBI.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAHHBIMH
MaTepuaiaMy MPU MUHUMAJIBHOM y4acTHH MpernoiaBareis. 3aaun CTyeHTa BKIOYaloT padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIIOIHEHHE yU4eOHO-UCCIIEeI0BATEbCKUX
3aJJaHUI U IPYTOE.

CucremMa OleHUBAaHUSA Pe3y/IbTATOB 00y4eHHS N0 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucHuILinHe (MoayJio) «BBegeHue B CTAaTHCTHKY»

OueHuBaHuEe ypOBHSI YU4E€OHBIX JOCTHKEHHUH, OOy4YalOMUXCA MO JUCHUIUIMHE (MOJIYIIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOYHOM aTTeCTaIUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOJIYJIIO) OCYIIECTBISETCS B (opme
9K3amMeHa, IPU 3TOM TPOBOJIUTCS OLIEHKA KOMITETEHITNH, CHOPMHUPOBAHHBIX MO AUCIUILIIHHE.

Jns oueHMBaHMUS TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH M IPOMEXYTOUYHOW AaTTECTALUU
UCIIONB3YETCs JIecATUOAIIbHAS IIKalla OLIEHHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAWLMOHHOU
MATUOATIIPHON MIKAIOHN CIEAYIONIUM 00pa3oM:

Jecarudannbnas IlaTubamnbHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OILICHKA OILICHKA AUCHHILUIAHE (MOLYJIIO)
10 OT1inyHO CTyfeHT TOJHOCTHIO BIIaJIeeT 3HAHUSAMH, HU3JOKCHHBIMU B
9 OTIUYHO paboueil mporpaMme, U rIryOOKO OCMBICIISET JUCUUIUTUHY. OH
) OTINYHO CaMOCTOSITEIIbHO U JIOTUYECKU I0CIIE0BaTEIbHO OTBEYAET Ha

BCE BOIPOCHI, aKIEHTHPYs] BHUMaHHE Ha HAHOOJIee Ba)KHOM.
YMeeT aHaNM3WpOBaTh, CpPaBHUBATh, KIIACCU(PUIIMPOBATS,
0000maTh,  KOHKPETH3UPOBAaTH W  CHUCTEMATHU3UPOBATH
W3YYCHHBI MaTepuai, BbIIEISAS KIIOUEBbIE MOMEHTH U
yCTaHaBJiMBasi  IPUYMHHO-CICACTBEHHBIE  CBs3M.  YETKO
(hopMyJIUPYET OTBETHI, YBEPESHHO HHTEPIIPETUPYET PE3yJIbTaThl
aHAJIM30B U JPYTUX UCCIICIOBAHUH, a TAKIKE PEIIaeT CIOKHBIC
3agaun. CTYJCHT XOPOIIO 3HAKOM C METOJIaMH HCCIIEIOBAHNS,
HEOOXOJUMBIMHU JIJISi TPAKTUYECKOW JESITENbHOCTH, U yMEEeT
CBSI3BIBATh TEOPETHUYECKHE ACTEKThI TUCIMILIUHBI (MOIYJIs) C
MPaKTUYCCKUMHU 33 JauaMH.

7 Xoporto CrygeHT o0namaer 3HAHUSAMH IIPEAMETa TOYTH B ITOJTHOM

6 Xoporo o0BeMe paboueil MPOrpaMMbl M CAMOCTOSITEIIEHO, JTOTHYECKU
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLIEHKA OLICHKA JucHUIJInHe (MOIYJIIO)

MOCJIEIOBATEIBHO U BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
aKIeHTUPYS BHUMaHIe Ha HarOolee 3HaYMMBIX MOMeHTax. OH
yMeeT aHaJIM3UpOBaTh, CpPaBHUBATH, KJIACCU(DUIIUPOBATH,
0000maTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3HPOBATH
W3YYEHHBIA MaTepHall, BBIACISAS ero KIIOYeBBIE aCIEeKTHl U
yCTaHaBIUBAas NPUYUHHO-CJICICTBCHHBIC CBSI3H.
®opMynHpyeT CBOM OTBETHL, YBEPEHHO WHTEPIPETHPYET
pe3ynbTaThl aHAaJU30B U JPYTUX HCCICIOBaHUM, a TaKxke
peliaeT CIoXKHbIE CUTyallMOHHBbIC 3aaaud. CTyIeHT XOpOIlo
3HAaKOM C METOJAaMH HKCCIEeIOBaHUSA, HEOOXOIUMBIMHU JUIS
MPaKTUYECKONH  NESITENbHOCTH, U  yMEEeT  CBS3bIBATh
TEOPETHUYECKHE acCMeKThl TpeAMeTa C TMPAKTUICCKIMHA

3aJla4aMH.
5 YnoenetBoputenbHo| CTyaeHT oOnamaeT 0a30BBIMM 3HAHUSMH 110 JUCIUIUIAHE
4 VY I0BJIETBOPUTEILHO (MOJIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH MPH CAMOCTOSATEIIBHBIX

OTBETax M HCHOJb3YeT HETO4Hble (HOpMYyIHPOBKH. B xonme
OTBETOB OH JIOITyCKAeT OLUIMOKH, KACAIOIIHECs CYTH BOIIPOCOB.
CryzneHT crocoOeH periaTh TOIbKO CaMble IPOCThIE 3a0auH U
BJajeeT  JIMIIb ~ MWHUMAIbHBIM  HabOpOM  METOJIOB

UCCIICI0OBAHUS.
3 He cnan CryneHT He OBIajen 00s13aTeNFHBIM MHHIMYMOM 3HAaHUH TIO
He cnan npeaMeTy M HE MOXKXET OTBETHUTHh Ha BONPOCHI, JAXKE ECIH

He cran MpernoiaBaTeb  33JaeT  JIONMOJHUTEIBHBIE  HABOJISIINE

BOIIPOCHI.

I[I/ICI_II/IHJ'H/IHH. (MO,Z[y.]'IB) «BBeneHue B CTATUCTUKY» OLICHUBACTCS CIICAYHOIIUM 06pa30M:

AKTHBHOCTbD Bec Onucanue
JlomarnHue 3a1aHus 15% | PaboTa ¢ 1aHHBIMH, JlJaTACETaMH, PEIICHUE MATEMAaTHUYCCKUX 3a/1a4
Keticer 20% | Pemmenne Ou3Hec-keiica ¢ OMOpPOU Ha JJaHHBIE, TIOJTOTOBKA
Mpe3eHTALUN

KonTtpoinbhbie padotel | 25% | [TuceMenHas paboTa ¢ HaOOPOM 3a/1a4, KOTOPBIC HY)KHO PELIUTH 3a
OTpPaHUYCHHOE BPEMsI

OKx3aMeH 40% | [lucbmenHast unu ycTHast paboTa HaJl 3aaHUEeM, HaIlPaBJICHHBIM Ha
MIPOBEPKY MOJYYCHHBIX 3HAHUH W HABBIKOB MO AUCLUILIMHE (MOJYJIIO)

@®opmyJia pacuyéTa HUTOrOBOH OLEHKH MO JMCUMILIMHe (Moayaw) «Beenenue B
craTucTuky»: «0,15 X cpennee 3a momarnraue 3aganus + 0,2 X cpenHee 3a keicbi+ 0,25 x cpennee
3a KOHTpOJIbHBIE paboThl + 0,4 X 3a HK3aMeH».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4aOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe 3a1aHUA KeHCOB

AHAJIN3 KIIMEHTCKHUX rlpezmhoeHnﬁ C HCITOJIB30BAHHEM METOA0B BblﬁOpK]/I H
MOACTUPOBAHUA
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Onucanue 3a0aqu:

Bama koMmanusi riaHupyeT 3amyCTUTh HOBBIM MPOAYKT HA PHIHOK, U BaM HEOOXOAMMO
IIPOBECTU aHANU3 KIMEHTCKUX MPEINOYTEeHUH, YTOObI MOHSTh, KAKOBA BEPOATHOCTH YCIICLITHOTO
3amycka. Jlins aToro BBl OyAeTe WUCHOIB30BaTh METOABl CTATHCTUKH, BKIIOYAas BBIOOPKH,
CIIy4alHOCTh, COOBITHS U MeTo1 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. C0Oop 1aHHBIX:

o Pazpaboraiite aHkery, KoTOpas OyneT coJepxaTb BOIPOCHl O MPEANOYTEHUAX
KJIIMEHTOB OTHOCHUTEIBHO HOBOTO IMPOAYKTAa. BKItOYMTE Kak KOJMYECTBEHHbIE, TaK U
Ka4eCTBEHHBIE BOIIPOCHI.

3.  AHAaJu3 JaHHBbIX:

o Ilpoananusupyiite coOpaHHBIE JaHHBIE, MCIOJIb3YS METOAbl  ONUCATEIbHOU
cTaTUCcTUKU. OlpenenanTe CpelHue 3HaYeHMsI, MEIUaHbl, 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 pa3IMYHBIX CLEHAPUEB
3amycka mnpojykra. Hampumep, cmozenupyiite, Kak pa3iMyHbleé YPOBHH MapKETHHIOBBIX
pacxo70B MOT'YT IOBJIHUATH HAa BEPOSITHOCTh YCHEIIHOIO 3aITyCKa.

o IIposenute 1000 cumynsanuii U NpoaHAIU3UPYUTE MOITYUEHHBIE PE3YIbTATHL.

5. BbiBoAbI H peKOMeHAANMN:

o Ha ocHoBe aHamm3a JaHHBIX U pPe3yJbTATOB MOJETUPOBaHMS, CHOPMYIHPYHTE
PEKOMEHIALMHY 110 3allyCKy HOBOT'O MPOAYKTA. YKaxuTe, Kakue (pakTopbl Haubosee KpUTUYHBI
JUIs ycnexa.

Kpumepuu OYeHUuearus.

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

o YeTkocTb U 000CHOBAHHOCTD OMPEICIICHUs TeHEePAIIbHOM COBOKYITHOCTH U BEIOpaHHOM
BBIOOPKH.

2. Coop n anagu3 1aHHbIxX (30%):

o KauectBo paszpaboTaHHOW aHKEThl, MOJHOTa ¥ TOYHOCTh COOpPAaHHBIX JAaHHBIX,
KOPPEKTHOCTH aHaJINn3a.

3. IIpumenenue merona Mounre-KapJio (30%):

o IlpaBunbHOCTH peanu3ai METO/1a, KOJIMYECTBO MPOBEACHHBIX CUMYIISIIIUN, Ka4eCTBO
WHTEPIIPETAIIMU PE3YTBTATOB.

4. BwbiBoabl u pekomenaamuu (20%):

o OOOCHOBAaHHOCTh M TPAKTHUYECKas IIEHHOCTh BBIBOJIOB M PEKOMEHJIAIUH, SCHOCThH
W3JI0KECHHUS.

Dopmam npedcmagneHus.

e MUroroBsiii otder gomxkeH ObITh odopmieH B Buae nokymenta (PDF wmm Word) u
BKJIIOYATh BCE JTAlbl paboThI.

o Ilpesentanus (10-15 MUHYT) 10JKHA COJEpKATh OCHOBHBIE PE3YIbTaThl, BU3YyaIU3allUH
U KJIIOYEBBIE PEKOMEHJAIUH.

IIpumepHbIe 3a1aHUA 1JISI KOHTPOJbHBIX padoT

KonTpoabnas padora
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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 351eMEHTOB, 3aMOTHEHHBIN CITy4alHBIMU LEIBIMHU YKCIaMU OT 1
10 100. BeiBeaAuTE 3TOT MAaCCUB M BBIYMCIIMTE €r0 CPE/IHEE 3HAUCHHE.

3amanue 3
OO0BsIcHHTE, 4TO Takoe broadcasting B numpy 1 IpHUBEIUTE IPUMEP €ro MPUMCHCHHS.

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

3ananme 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 O MpO/IaXkax, BEIBEAUTE NEPBBIE 5 CTPOK, a
3aTeM CrpynnupyiTe JaHHble 1o cronaouy "KaTteropus" u nmocuutaiite cymmy mo cTosnoy
"O6BeM mposax".

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

3amanue 8
[Toctpoiite ¢ momompio matplotlib rucrorpammy pacnpeneneHus 3HadeHU MacCBa nUMpy U3
1000 ciy4aiiHBIX YHMCell, pABHOMEPHO pacnpeneneHHsx oT 0 1o 1.

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

3ananme 10
Han DataFrame ¢ pe3ynbraTaMu SKCIIEpUMEHTA, T/I€ KaXIblil KCX0J paBHOBeposTeH. Hanmummre
Ko Ha pandas, KOTOPBIi MPOBEPUT, YTO YACTOTHI HCXOIOB IPUMEPHO PABHEI.

3ananme 11
Kakas u3 ¢pyHK1mi seaborn ucmonb3yercs Ak MOCTPOCHHSI TUATPAMMBI PACCESTHUS C
OTOOpaXCHHEM PErpecCuu’?
a) regplot
0) barplot
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B) violinplot
r) pairplot

3aganue 12
Hcnonw3ys seaborn, moctpoiite boxplot ast Habopa JaHHBIX O POCTE JOJEH MO KaTErOpHsIM
"My>xuunbl" u "JKeHuHb".

3ananme 13
OnuiuTe pa3HUIly MEXTy merge u join B pandas.

3ananmne 14
Harnumure ko, koTopsiii co3nact DataFrame ¢ asyms crononamu: "CoObiTre" ¢ Tpems
paBHOBeposTHEIMU ucxogamiu ('A', 'B', 'C") u "BepoaTHOCTb" ¢ paBHbBIMH 3HAUE€HUSIMU
BEPOSITHOCTEH.

3ananue 15
B Monenu paBHOBEPOSATHBIX HCXOJIOB € 5 MCXOJJaMH HAHIUTE BEPOSATHOCTh HACTYIUICHUS
COOBITHSI, COCTOSIIIICTO U3 JIBYX UCXOJIOB.

IIpumepHbIe TOMaLIHKUE 32IAHUS
JlomamHee 3a1aHue Mo TeMe: «BepoATHOCTH U KOMOUHATOPUKA»

3amgauya 1 (2 6aaaa)

3BOHAIIMH 3a0bLT MMOCIIETHIOW U(py HOMepa TelleoHa U TOATOMY HaOMpaeT e€ Hayra.

3agaHue: onpeAenuTh BEPOSITHOCTh TOTO, YTO €My MPUAETCS 3BOHUTH He Oojee uem 6 4
Mecma.

3anayva 2 (3 6as1a)

Bbl xoTHTE OCMOTpPETH 3BE3/10114J], KOTOPBIM HAYHETCSA B CIy4alHBII MOMEHT BPEMEHH
mexay 0.00 (momyHousto) u 1.00 (4acom HOUM) U KOTOPBINA IPOATIUTCS AECATH MUHYT.

Bl momanére Ha TOUKy, ynOOHYIO Uil HAOMIOACHUS 3a 3BE3JIaMU, B CIIyYallHBI MOMEHT
BpemeHu Mexay 0.00 u 1.00. Bsl ToTOBBI TpOCHIeTh TaM He OOJIbIlIe MoTydaca.

3anaHue: KakoBa BEPOATHOCTD, YTO BBl YBUAUTE XOTS OBl OJIMH MUT 3Be3/10TaAa?

3anaya 3 (3 6as1a)

Bpl pabotaere aHaMMTHKOM B OHJAWH-KMHOTEAaTpe, W Balla 3agaya — pa3padoTaTh
CTPATETHUIO JIuHeeK C KOHTEHTOM.

JIunelika — 3T0 OCIIEIOBATENIHLHOCTD Matimi08 (T. €. GUIbMOB/MYIbTHUIEMOB/CEPUATIOB
U T. J1.), KOTOpast OTOOpaskaeTcsl Ha CTApTOBOM CTpaHHUIIe OHJIAH-KUHOTeaTpa C IebI0 MPUBJIeYb
KJIINEHTOB K MIPOCMOTPY.

HeobxonuMo ompenenntb, CKOJIbKO MOTEHIIMAIBLHBIX BapHAHTOB JIMHEEK Y HAc eCTh.
Co3znmaiite GpyHKIHIO, KOTOpast OyAeT OpaTh HA BXOI:

o KonnuecTBo TallTIIOB BCETO B OHJIAH-KUHOTEATPE;

o XKemaemas gnuHa TMHEHUKU,

o [lapamerp, koTopblii TpuHUMAaET 3HaUeHUs 0 unu 1, U B 3aBUCUMOCTH OT €r0 3HAYEHUS
MBI PaCCYUTHIBAEM MJIM KOJIMYECTBO Pa3MEIIEHUH, UITH KOJIMYECTBO COUCTAHUM.

OTOT mapameTp KOHTPOJIMPYET «BAXKHOCTH» MOCIEIOBATEIbHOCTH TAUTIOB B JIMHEHKE.
Baxno 1nu, 4yro B JaHHOW JuHEIlKe HMEHHO «Xouy 3aMyX» HAET MEPBbIM (PHIBMOM,
«I[TogenbHuKM» — BTOpHIM? VTN MBI HE paznudaeM, Kakod (GUIbM U3 3TUX MATH HA KAKOM MeCTe
CTOUT B JINHEIKE?

o Ecnu «mocnenoBarensHOCTh HE BaxkHay (=0), TO HaM MOAOUIYT COYETaAHUSI.

o Ecmm «mocnenoBarensHOCTh BaxkHA» (=1), TO HaM MOJOWAYT pa3MeEIICHUSI.

o Ecnu B kauecTBe aprymenTa nepenaércst yto-to omimyHoe ot 0 umu 1, pyHKImst 1omKHa
BEPHYTh MPUHT ¢ TpeboBanuem nepenats 0 v 1.
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3ananmue: co3gaiite QYHKIMIO U POTECTUPYHTE €€ Ha BBIOOpPKE M3 58 TOM-TAaWTIOB MPH
YCIIOBUH, YTO JUIMHA JIUHEWKHU paBHA IISTH.

A Take OTBEThTE Ha BOIPOC: «Bo ckobKko paz Konuuecmeo nOmeHyuaibHulx pasmeujenuil
npesviuiaem Koau4ecmeo couemanuii? »

3agaua 4 (2 6as1a)

Paccmotpum crpoky «I love Python!»

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

Obpamu enumaHue, Ymo cpeou CUMBOJI08 eCb He MOJbKO OVKEbL.

I[OMaIIIHee 3aJJaHUC 110 TEME: «Pacnpeueﬂeﬂml»

3anaya 1. bunomuaabHoe pacnpenenenue (3 6ausa)
Ha onnaifH-muiomanxy 3axoJAsiT IMOJIb30BATEIH, KaKIBIH W3 KOTOPBIX KYIUT MPOAYKT C
BeposaTHOCThIO 10%. Llena mpoaykra — 1200 pyOueii.
Uto0sI TUTONIAIKA OKYIIAIach, He0OXoauMo 3apadbotath MuHUMYM 500 000 pyOei.
Ckonpko nonb3oBareneil (N) Hy)KHO MpUTIacuTh, 4ToOsl 3apadorare 500 000 pyoieit c
BEPOATHOCTbIO KAK MUHUMYM 95%"?
[Tonckaszka. Ha Bormpoc MOKHO OTBETUTH C IIOMOIIBIO:
1. nwmkna for, 3amyIieHHoro 1mo ceTke pa3auyHbX N;
2. mkiia While ¢ ycinoBuem 10CTHXEHHUST BEPOSTHOCTH mopora B 95%.
3anaua 2. Pacnpenesenue Ilyaccona (3 6aia)
KaxxgoMy [THIO HeZienu COOTBETCTBYET Iudpa.
Kaxnas uugpa nmoxaspiBaeT, CKOJIBKO MOJIH30BATENEH B CPETHEM 32 MUHYTY 3aXOIMIH K HAM
B IIPUJIOKEHHUE B ATOT JICHb HEJIETH.
OpnHa mdpa npeacTaBiIsIeT CBOM I€Hb HEJENH - OT MOHECIBbHUKA JI0 BOCKPECEHbS.
Hanpumep, Bo BTOpPHHUK CpEAHHI TMONb30BATENbCKUN MOTOK ObLT 125 monb3oBareneii B
MUHYTY.
Taxke U3BECTEH CPEIHUI MOJIb30BATEIHCKUI MOTOK 3a TOCTIEAHUN TO;
e 125 mosip30Barenei B IHU C MOHEACITBLHUKA IO YETBEPT
e 175 monb3oBareneil B MATHULLY
« 200 moytb30BaTeneit B BBIXOIHBIC
Jl1st KaXK0ro JTHS HEeJle paccuyuTai BEpOsITHOCTh MOJIYYUTh Ha CIIeAYIOIIel Helene Takon
e niH 00Jiee MHTEHCUBHBIN TIOTOK, YEM B CPE/THEM 3a TO/I.
3agaya 3. JkcnoHeHIHAJIbHOE pacnpeaeneHue (4 6aya)
AHaJIMTHKY HaIllero Mara3uHa pas3/eiuid MoJIb30BaTeseil Ha IBe KaTeropuu - "ropsuue” u
"XonoaHEIE".
["opsturM TosTp30BaTeeM TpedyeTcst B CpeJHEM 8 MUHYT Ha IPUHSATHE PELICHUS O TIOKYTIKE,
a XOJIOAHBIM TpeOyeTrcsi B cpeiHeM 17 MUHYT Ha NpUHATHE pemieHus. Bpems, Heobxoaumoe s
MPUHSTHS pEIIeHNUs, Y 000UX paclpeesieHO IKCHOHEHYUATbHO.
B Teuenue nocnenHel MUHYTHI K HaM 3aIILI0 4 MOJIH30BATENS: 1B TOPSYHX U 1BA 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 3aka3oB = 8770.

e CpenHee BpeMsi MOMCKA U HA3HAYEHMs BOJUTEIIS Ha 3aKa3 COCTABIISIET 2 MUHYTHI U
1 cexyHay (cTaHIapTHOE OTKJIOHEHHUE - 32 CEKYH/bI).

« KoHBepcus n3 3aka3a B Ha3HaUCHHE BOAUTEIS Ha 3aKa3 paBHa 94%

e CpenHee BpeMs 110/1a4M TAaKCH IIOCIIE Ha3HAUEHUS BOJUTEINS Ha 3aKa3 COCTaBIIsET 5
MUHYT U 16 cexyHa (CTaHIapTHOE OTKJIIOHEHHUE - | MUHYTa M 5 CeKyH[I).

» KonBepcus n3 HazHaueHHs B IPUOBITHE aBTOMOOMIIS B TOUKY A cocTaBisieT 82%.

e Cpennee Bpems moe3aku (ot Toukd A a0 Touku B) cocraBnser 24 MuHyTH 1 36
CeKYH/I (CTaHIapTHOE OTKJIOHEHHUE - 7 MUHYT U 2 CEKYH/IbI).
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e KonBepcuss 3 mpuOBITHS aBTOMOOWJISE B TOYKY A B NPUOBITHE B TOYKY B
cocrasisieT 88%.

3anaua 1 (4 6a/1a)

Br1 3aka3biBaeTe Takcu.

MO’KHO I yTBEPKIaTh, 9TO C BEpOSITHOCTHIO 95% BEI Oyzere Bo3je Touku B paHbiie uem
yepes 35 MUHYT?

Iloockaska

Jl1s oTBETa Ha BOIPOC pacCUUTalTEe TPaHUIIbl JOBEPUTEIHLHOTO HHTEPBAIA Ui TPEX
BPEMEHHBIX UHTEPBATIOB MEXKIY 3TallaMi BOPOHKH.

3agaua 2 (4 6as1a)

[Ipeamonoxure, 4yTO BCE 3aKa3bl OBUIM pPAaBHOMEPHO pacmpeaeneHbl mo 10 nusaMm, a
KOHBepcHsl Obllla HEU3MEHHOM B TEUEHHE BCEro NepHuoja BpEMEHH.

CpenHsisi CTOMMOCTB OJIHOTO 3aKa3a cocraisier 750 pyoOuei.

Kakyio MakcuMallbHYIO BBIPYYKY MBI MOXEM OXHUAATh 32 OJUH CPEIHECTaTUCTHUYECKHIA
JICHb C BEpOSITHOCTBIO 95%7?

Oxpyraure oTBeT 10 0 3HAKOB MOCTE 3AMSTOMN.

3anauya 3 (2 6aaga)

[IpencraBpTe, YTO BCE TPU BPEMEHHBIX MHTEpPBAIA MEXAY OJTalaMd KOHBEPCHH
pacrpenienieHbl HOpMaJIbHO ¢ YKa3aHHBIMH 3HAYCHUSIMU ITapaMeTPOB.

C momompio mpaBmiia TPEX CUTM PACCUUTANTE HUIKHIOIO TPAHUILY JUISI KaXKIOTO M3 HUX,
ONHUpasich Ha pa3Max B Tpu curMbl. [Ipeamonoxkure, 4T0 MEHbIIEE BpEMsS YeM HWKHSS TPAHULA
MPAKTUYECKH HEBO3MOXKHO.

CKOJIBKO IETTBIX MUHYT COCTaBUT CaMbIii OBICTPBII ITyTh OT MOMEHTA 3aKa3a JI0 MPUOBITHS B
TouKky B?

3aganus 1J15 NPOMEKYTOYHOM aTTECTAIMU MO THCHHUIJIHHE (MOTYJIIO0)

Ne i/t 3aganue OTtBeT Komnerenuus

1. Kaxoi MeToz; B numpy MCIONB3yeTCs AT CO3/JaHUs a OIIK-4
MaccuBa C paBHOMEPHO paclpeesIeHHbIMU 3HAaYeHHUSIMHU
MEXIy ABYMsl yuciaaMu?

a) np.linspace

b) np.arange

c) np.random.rand

d) np.zeros

2. HazoBure QyHKIMIO NUMpY A1 BBIYUCIICHUS std OIIK-4
CTaHIAPTHOTO OTKJIOHEHHSI MacCHBa.

3. Kak Ha3piBaeTcst CTpyKTypa 1aHHBIX B pandas, Series OIIK-5
MPECTaBIISIONIasi OTHOMEPHBIH MaCCUB C MHIEKCAMU?

4, Ykaxute Metos pandas miis urenuss CSV-daiina. read_csv OIIK-5

5. HazoBuTte onepaiiuio B pandas /i 00beIUHEHHUS IBYX concat OIIK-4
DataFrame no crpokam.

6. Kakoii Tun rpaduka B seaborn iydiiie BCero noaxoauT JUIs c [K-3
BU3YyaJIM3allM1 paclpeieeH s OJHON YHUCIIOBON
MepEeMEHHOM1?

a) scatterplot

b) boxplot

c) histplot

d) lineplot

7. Hazosure pynxmuro matplotlib myist coznanns nuarpaMmsl scatter [K-3
paccesiHusl.

8. Kak massiBaeTcs rpaduk B seaborn, moKa3hIBAIOIIH pairplot I1K-3
B3aMMOCBSI3U MEKTy HECKOJILKUMH MIEPEMEHHBIMU?

9. Vxkaxure MOHATHUC, OMMUCHIBAOIICC MOACIIb, IIIC BCC UCXOJbI | PABHOBCPOATHLI OIIK-1
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HUMCIOT OIMHAKOBYIO BECPOSATHOCTD.

€ UCXOJIBI

10. HazoBute MeTon pandas mist rpynmmpoOBKH TaHHBIX H groupby OIIK-5
IPUMEHEHHUS arperaTHbIX (QYHKIHH.

11. Uro Takoe reHepaibHasi COBOKYIHOCTh? b OIIK-1
a) YacTp JaHHBIX U3 OOJIbIIEro Habopa
b) IlomHbIit HAOOp 0OBEKTOB UCCICTOBAHMS
c¢) Beibopka ¢ moBTopeHHAMEU
d) Cpensee 3HaUeHUE BRIOOPKHU

12. HazoBuTe THI BEpOSATHOCTHON MOJIENH, T/IE CITydaitHas TACKpETHAS OIIK-1
BEJINYMHA IIPHHUAMACT CUETHOE YMCII0 3HAYCHHH.

13. VYkaxuTe yclnoBue, Ipu KOTOPOM ABa coObITHs cunTtarotcsi | P(A u B) =P(A) [K-3
HE3aBUCHMBIMHU. *P(B))

14, HazoBute pacnpenenenue, MOIEIHPYIOIIEE YUCIO YCIEX0B | OMHOMHAIIBHOE IK-3
B CEpPHHU HE3aBHCUMBIX HCTIBITAHUH.

15. YKaxxute mpuMep HEMPEPHIBHOTO pacIpeeIICHUS HOpPMaJIbHOE OIIK-2
BEPOSITHOCTEM.

16. Uro yrBepxkaaer 3akoH 0onpimux gucen (3b4)? a OIIK-2
a) Cpennee BEIOOPKH CTPEMHUTCS K MATEMAaTHIECKOMY
OKUJIaHUIO
b) ducnepcusi BLIOOPKHM YMEHBILIACTCS C POCTOM pa3Mepa
¢) Bribopka cTaHOBUTCS HOPMAIBHOH TP OOIBIIIOM N
d) p-value Bcerna mensiire 0.05

17. Hazosure Teopemy, 00BSACHSIONIYIO, TOYEMY CyMMa HenTtpanbHas OIIK-2
HE3aBUCHMBIX CITyJaiHBIX BETMYMH CTPEMHUTCS K npeaenbHast
HOPMQJILHOMY pacIpe/IelICHHUIO.

18. YkaxuTe 3HaUCHHUE pP-value, Mpu KOTOPOM HyJIeBas <0.05/< 0,05 OIIK-1
TUIIOTE3a OTBepraeTcs Ha ypoBHe 3HaunuMocTu (.05.

19. HazoBuTe THT TECTOB, OCHOBAaHHBIX HA OOJBIINX BRIOOPKAX | ACHMIITOTHYECK IK-3
U IPUOIIVKCHUSIX. ue

20. VYKaxXHUTe MOHATHUE, ONUCHIBAIOLIEE MUHUMAIBHYIO JIETEKTUPYEMBIN OIIK-1
Pa3HUILY, KOTOPYIO TECT MOXKET O0OHAPYIKHUTh. s ekt
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