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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma aucuumiuHbel (Moxyisi) «OCHOBBI CTaTUCTHKH» COCTaBJ€HA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npoduis [IpoaykroBas aHaIMTHKA, YTBEPKIECHHBIHN puKa3oM MUHHCTEPCTBA HAYKU U BBICILIETO
obpa3zoBanus Poccuiickoit ®enepanuu Ne 810 ot 23.08.2017 roxa.

Wzyuyenne nucuuruiuHbl (Moayisi) «OCHOBBI CTaTHCTUKHY SIBIISETCS BAaKHBIM ISt
¢opMHpOBaHUST HABBIKOB aHAIM3a W HUHTEPIpETAllMd IaHHBIX, YTO IO3BOJISIET NPUHUMATH
000CHOBaHHBIE PEIICHUSI HA OCHOBE KOJIMYeCcTBeHHOU nHpopmanu. CTaTuCTHUKA IPEIOCTABIISET
MHCTPYMEHTHI JJIsi BBISBJICHUS 3aKOHOMEPHOCTEH, OLIEHKHM PHCKOB M IMPOBEPKH THUIIOTE3, YTO
KPUTHYECKH BaXKHO B PA3IMYHBIX MPO(eccCrOHAIbHBIX 00IacTsIX.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucnumimHa (MOyJb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTPaMMe TIOITOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
[TponykToBasi aHAIMTHKA M BXOJUT B 00s3aTEIBHYIO YacTh biioka 1.

Jucnuminza (Moaynb) uzydaercs Ha 1 kypee B 1 cemectpe.

Heap  u3yyeHus  JUCHUIJIMHBI  (MoayJsi):  (GOpPMHUPOBaHHE Y  CTYACHTOB
dbyHIaMeHTalIbHBIX 3HAaHUW M HaBBIKOB, HEOOXOAMMBIX Ui aHAIW3a JAaHHBIX, UHTEPIPETAINH
pe3yabTAaTOB U MPUHATHS 00OCHOBAHHBIX PEIICHHUI HA OCHOBE CTATUCTUYECKON MH(POpMAITUH.

3agayu u3y4yeHust JMCHUILIHHBI (MOAYJIsA):

— ¢opMupoBaHUE 3HAHUW W pa3BUTHE IMOHUMAHMUS IO TeMaM: OCHOBHbBIE MOHATHUSA,
OrepaTopsl W apXeTHNbl 3a7a4 U3 TEOPUU BEPOATHOCTEH, (HOPMYNBI AJs PA3IUYHBIX THUIIOB
KOMOWHATOPHBIX BBIYMCIICHUM, OMpPEAENICHUs, MapaMeTpbl U BHUJ OCHOBHBIX pacIpeiesieHU,
OCHOBHBIE TOUEYHbIE OIEHKU U UX BIUSHUE HA paclpeneieHus, 3aKkoH oompmmx uncen u LIIT,
METO/IMKa TOCTPOEHUSI JOBEPUTEITBHBIX HMHTEPBAJIOB, OYTCTpAIl JUIsl pa3JIMYHbIX 33/1a4, TIOHITHS U
ITOPUTMBI, CBA3aHHBIE C TECTUPOBAHUEM THUIIOTE3, MOHATHE KOBAPUALUU U PA3IHYHBIE BUIbI
KOPPEJIALINH, a TAKXKE 3HAUUMOCTb KOPPEISALNU, OCHOBHBIC TIOHITHS IMHEHHON PErpecCun, dTambl
A/B TectupoBaHus, aIrOpUTM cruToBaHus B A/B Tectax, gomonHutenbHble TexHUKH A/B
TECTUPOBAHUS;

— OCBOGHHE YMEHHMH pacCUMTHIBATh BEPOATHOCTh C TIOMOIIBI0  KJIACCUYECKHX,
TEOMETPUUECKUX W KOMOMHATOPHBIX TEXHUK, BH3yaJHM3UPOBATh M PACCUUTHIBATH IUIOTHOCTH
Pa3IMYHBIX paclpeie]ICHUH, paCCYUTHIBATh M UHTEPIIPETUPOBATH TOUEUHBIE OIIEHKH Ha BHIOOPKE,
coBeplIaTh IMepexoJ OT 3aKoHa OONBIIUX YHCEeN M I[EHTPAIbHON NpeAeNbHON TeopeMbl K
JIOBEPUTEIIPHBIM HMHTEpPBaJlaM W TIPOBEPKE THUIOTE3, CTPOUTH JIOBEPUTEIIBHBIA HHTEPBa,
paccuuTHIBATh pa3iMYHbIe KPUTEPUH: Z, t, %%, F, paccunTbiBaTh p-value u ¢ ero momoiisko aenarthb
BBIBOJIBI, OITM(POBBIBATH 3aBUCUMOCTh MEXIY CIIYJalHBIMH BEJIMYHMHAMH, DPACCUUTHIBATH
HE00X0IMMOE KOJIMYeCTBO HaOIrOJeHM As 3amycka A/B-Tecta, mpoeKTUPOBATh U 3aIyCKaTh
A/B-tecr, nenarth BBIBOBI 1O pe3yiabTatam A/B-Tecra;

— (opmMupoBaHUE HABBIKOB pacueTa BEPOSTHOCTH COOBITHS, TOCTPOCHHUE paCIIpeACIICHUIA
U pacyuera uX KBaHTWIH B python, pacdeTa u HHTEpHIpETAIIUN TOYCYHBIX U HHTEPBATHHBIX OIICHOK,
WCIIOJIB30BaHUs OyTCTpama il TIOCTPOSHHUSI OIEHOK M TECTHUPOBAHUS TUIIOTE3, TOJIBEICHHE
UTOTOB O KOPPEJSIUH U Kay3allud CIyYalHBIX BEWYHH, 3aITyCKa, MOHUTOPHHTA U OLU(POBKU
pe3ynbpTaToOB MpoBeaeHus A/B-TecToB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xanue KOMIETEHIIUH

Nuauxarop
KOMIeTeHIIH U

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)

[K-1.

Crioco0eH onpeensTh o0Iue
($hOpMBI 1 3aKOHOMEPHOCTH B
JAHHBIX IPOTYKTOBOM
AHAIUTUKA

[K-1.1.

3HaeT OCHOBHBIC TCOPETUICCKHUEC
KOHICIIINN U IPUHIIMIIBI,
OTHOCSIIHECS K 00J1acTH
MPOJYKTOBOW aHAIUTUKH, &
TaKXe KIIFOYEBLIE
3aKOHOMEPHOCTH U MOJICITH,
KOTOpPBIC TIOMOTAIOT B aHAJIU3E U
I/IHTepHpeTa]_[I/H/I JAHHBIX

[IK-1.2.

YMeer npoBOIUTh
CHUCTEMAaTUYECKUN aHAIU3
MPOAYKTOBOM aHAJIUTHKH,
BEISBIISITE U ()OPMYITUPOBATH
o01rre 3aKOHOMEPHOCTH U
TCHACHIMHU, a TAKIKC IIPUMCHATH
METOABI UCCIICAOBAHUA OJIs
MOJTyYeHMs] HOBBIX 3HAHUH U
IIOHUMAaHUus

[K-1.3.

NmeeT npakTHUEeCKUNA ONBIT
paboThI B 00J1aCTH TPOTYKTOBOM
AQHAJUTHKHY, BKJIIOYAsl y4acTUE B
HaYYHBIX MPOEKTAaX,
WCCIIEIOBAHUSX WITH
MPaKTUYECKUX 3aaHUSX, T/1€
OBLIN BBISIBIICHBI M OTIHCAHBI
obmime GopMel U
3aKOHOMEPHOCTH

[K-2.

Crioco0eH MaTeMaTHIeCKn
KOPPEKTHO CTaBUTH
€CTECTBEHHOHAY4YHbIE U
MPUKJIAAHbIE 33]a4H, CBSI3aHHbIE
C aHAJIM30M JIaHHBIX
MPOAYKTOBOM aHATUTUKON

[K-2.1.

3HaeT OCHOBHBIE METOBI
MOIX0JIbI K MATEMATUYECKOMY
MOJIEJTMPOBAHMIO, a TAKXKE
TEOPETUYECKHE OCHOBBI
€CTECTBEHHBIX M MPHUKIATHBIX
HayK, HeOOXOUMBIE IS
KOPPEKTHOH (hOPMYITHPOBKU
3aJa4 B paMKax IpOayKTOBON
AHAIUTUKA

[K-2.2.

YMeeT aHanu3upoBaTh
MPAaKTUYECKUE CUTYALMH U
(opMynupoBaTh Ha UX OCHOBE
MaTeMaTHYeCKHe MOJIEIIH,
BKJIIOYasi BBIOOP a/1€KBAaTHBIX
METO/OB pEIICHUS U
(hOpMYIUPOBKY YCIOBUH 3a/1auu

[K-2.3.

NMeet nmpakTHYECKUN ONBIT B
pa3paboTKe U pereHun
MaTeMaTHYECKUX 33]a4 B
paMKax IPOEKTOB WM HAYIHBIX
WCCIIeIOBaHUH, T1ie ObLIH
YCTENIHO MMOCTABIEHBI
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pelIeHbl €CTECTBEHHOHAYYHBIC U
MPUKJIAAHBIC 33adH

IK-3. Crioco0eH pelath 3a1auu IK-3.1. 3HaeT METO/Ibl © HHCTPYMEHTBI
npodeccuoHaNbHON IPOYKTOBOM aHAJIMTUKU
IEATENLHOCTH B 00J1acTH T1K-3.2. YMeeT npuUMeHSITh
HPOIYKTOBOH aHAUTUKH, AQHATUTHYECKNE HHCTPYMEHTHI U
(hopMynHpOBaTH Pe3yIbTATHI porpaMMHoe oOecrieueHne st
aHaJIM3a U BBIABIATH 00pabOTKH U BU3yaIH3aluU
HOCJIE/ICTBHUS TTOITYIE€HHBIX JAHHBIX, a TAKXKE
JAHHBIX JUTS IPUHATHS (bopMyIHpOBaTh BHIBOIBI HA
000CHOBAaHHBIX PELICHUH H OCHOBE MTPOBEICHHOTO aHAIN3a
ONTHMH3ALNU IPOTYKTOB [K-3.3. Hmeet onbIT paboTHI HAZ

peabHBIMH TIPOCKTAaMH B
001aCTH MIPOAYKTOBOM
AaHAJIMTUKH, BKJIIOYas1 aHAJIN3
HOJIB30BATENILCKOTO MOBE/ICHUS
¥ ONTHMH3AIMIO TPOIYKTOB Ha
OCHOBC INIOJIYUYCHHBIX JaHHBIX
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Teopus BeposiTHOCTEH 5 5 34 Jomarmaue
3aJlaHusl
2 Pacnipenenenus u 6 5 34 Jomamraue
OIICHKH 3aJIaHus
3 CraTncTuyecKue 6 7 34 Jomariame
TUIOTE3bI 3a7aHus,
KontponbsHas
pabora
4 3aBUCHUMEIE JaHHBIE 5 5 34 JoMaraue
3aJlaHus
5 A/B Tectsl 6 6 34 JloMarHaue
3aJIaHus
IK3amen 2
Hmozo: 28 28 2 170
Ob6vem oucyunaunovt (Mooyns) 228
(6 ax. u.)
O6vem Ooucyuniunvt (MoOyasn) 6
(6 3au. eo.)
4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)
Neni/m HaumenoBanue pazjesa Coaep:xanue TUCHUILIHHBI (MOAYJIsI) IO TeMaM
JMCHMNJIMHBI (MO1YJIs1)
1 Teopus BeposITHOCTEMH - AKTyallbHOCTb, COCTaB M paclycaHue Kypca

- O0u11e NOHATHS U3 TEOPUH BEPOSTHOCTEH
- 'eomeTpuyeckast UHTEpHIpeTaLIUg BEPOSATHOCTH

- OCHOBHBIE MOHATUSI KOMOMHATOPUKH (TIEPECTAHOBKH / pa3MeLIeHus /
COUETaHUsI C IOBTOPEHUSIMU 1 0€3)
- 3ayaum "Ha cMeKaKy" ¢ cobecei0BaHuI

Pacnipenenenus u olieHKH

- Ilpumepsl pacnpezeneHuil: HOpMaiabHOE (+IpPaBUIO TPEX CHUTM),
HOpPMaJIbHOE CTaHAapTHOe, bepHyum, OMHOMHANbHOE, PaBHOMEPHOE,
Ilyaccon, sKkCITIOHEHIINANBHOE, XU-KBaipaT

- [lousTst hyHKIMU pacnpeneieH st U QYHKIUHA TUIOTHOCTH

- Pabota c pacnipeneneHusiMU 1 UX TUIOTHOCTHIO B python

- ToueueHsle OLIEHKH: CpeHEE, TUCTIEPCHUS, CTAHJAPTHOE OTKJIOHEHUE,
KBaHTWJIM, MAKCUMYM, MUHIMYM, aCHMMETPHS, KCIIECC

- CBOICTBA TOYEYHBIX OIEHOK: HECMEIIEHHOCTh U COCTOSATENBHOCTD

- 3akoH bonpmux Yncen u HepaBenctBo UeOrieBa

- lenTpansHo-IIpenenbHas Teopema

- IHTepBasIbHBIE OLIEHKHU: TOCTPOCHUE JJOBEPUTEIHHBIX MHTEPBAJIOB IS
CpEJIHETO0, TOJU U JUCTIEPCUH

- Meron OytcTpam: MOCTPOSHHE JIOBEPUTEIBHBIX HMHTEPBAIOB C
MOMOIIEI0 OyTCTparna

CraTucTHYECKUE TUIIOTE3HI

- [lonsiTue HyJeBOM U aIbTEPHATUBHOM TUIIOTE3BI
- OmOKY IepBOro U BTOPOTO poja
- 30Ha NPUHATHS THIOTE3bl U KPUTHYECKAsk 30Ha
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- OIHOCTOPOHHMI U JBYCTOPOHHHMH KPUTEPUN U €r0 3aBUCUMOCTH OT
aNbTEpHATHBHOMN TMIIOTE3bI

- [lonstue p_value

- OnHOBBIOOPOUHBIN U ABYXBBIOOPOUYHBIN Z-KpUTEPHid

- Pactipenenenne CThroneHTa

- [lepexon OT Z- K t-KpUTEpHIO

- Pacipenenenue @uinepa

- OnHOBBIOOPOUHBIN M ABYXBBIOOPOUYHBIN KpUTEPHI HA AUCTICPCHH

3aBHCHUMBIE TaHHBIE

- [lorsiTHe 3aBUCHMOCTH COOBITHH M CIYYaHBIX BETHYUH

- [ToHsiTHS anpUOPHOI M aIOCTEPUOPHON BEPOSTHOCTU

- ®opmyna baiieca aJist pacuéra yCIOBHOM BEPOSITHOCTH

- [lonsTHE KOBapHALINK M KOPPEIISAIHH

- Koppemsmus [Tupcona, Cimpmena, Matetoca u Kpamepa

- 3HaYUMOCTh U MHTEPIIPETALNS KOPPEIALUN

- HeroxxnectBeHHOCTD MOHATHH "KOppenauusa" u "Kay3aabHOCTh"

- Mogenp nuHeHON perpeccuu u ee kadecTBo (R-kBaapart, TSS, ESS,
RSS)

- Teopema T'aycca-MapkoBa: TNOHATHS MYJIbTUKOJUIMHEAPHOCTH,
TeTePOCKENaCTUIHOCTH U aBTOKOPPEIAIIAN

- Koppensuus npusznakoB u VIF

- Huarepnperanus Ko3(pQUIMEHTOB JIHHEHHON perpecciu W uX
3HAYUMOCTh

- Hopmanu3zanust 1 cTangapTU3aiys IPU3HAKOB B IMHEMHOW MoJieNn

A/B Tectsl

- OnpeneneHue, CMBICI U CUTYalluu UCIob3oBanus A/B TecToB

- [lonsiTHe Taprer- U rapJ-MeTPUKH + KapTOUKa IKCTIEPUMEHTA

- @uUHAHCHI: abTEPHATUBHAS U PeajibHasi CTOMMOCTb 3KCIIEPUMEHTa

- MDE u pacué€t HeoOX0[uMOro KOIH4ecTBa HAOIIOeHHS

- CIuuT-cHCTEeMa C XEITMPOBAHMEM U COJTBIO

- A/IA-tect u A/A/B-Tect

- Cuctema 6akeToB U MacTep-0aKeToB

- [NompaBku Ha MHOKecTBEHHOE cpaBHeHHe bordeponan n Xonma

- MHOoxecTBeHHOE TecTupoBanue ¢ momombio ANOVA u F-tecta

- Henapamerprnueckue kputepun ManHa-YutHu u Konmoroposa-
CmupHOBa

- XHu-KBaApaT KPUTEPHUIl U €ro CBS3b C t-KpUTEPUEM

- p-hacking u mpoGiema momcMaTpruBaHus B 3KCTIEPUMEHTE

- Jluneapusamus B A/B tecte

- MeTtobl IOHKEHHS AUCTIEpCHU (B YaCTHOCTH, CTpaTH()UKAIIUS WK
CMEHa THIIa METPUKN)

- CereBoii adext u Switchback-sxciepuMeHTBI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcuTEeT  pacnojaraeT IOJHBIM  HAOOpPOM  JIMIEH3HOHHOTO ¥ CBOOOIHO
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 JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYII K COBPEMEHHBIM NMpo(ecCHOHANbBHBIM 0a3am
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. I'mypman, B. E. PykoBOACTBO K peHICHHIO 3aJady IO TEOPHH BEPOSTHOCTEH U
MaTEeMaTHYECKON CTaTUCTUKE : yueOHHK ais By3oB / B. E. 'mypman. — 11-e u3z., nepepad. 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. I'mypman, B. E. Teopus BeposTHOCTEH 1 MaTeMaTHUYECKasl CTATHCTUKA @ yYEOHUK ISt
By30B / B. E. I'mypman. — 12-e uzn. — Mocksa : UznatensctBo FOpaiit, 2025. — 479 ¢. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-00211-9. — TekcT : SJCKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/559584.

Jlononnumenvnaa tumepamypa:

1. McKinney, W. Python for Data Analysis: Data Wrangling with pandas, NumPy, and
Jupyter / Wes McKinney. — Boston : O'Reilly Media, 2022. — 579 p. — URL:
https://wesmckinney.com/book/.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00eclieuBaroLIeil MpoBeieHHE BCeX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEI0OBATEIbCKON PaboT 00ydaromuxcs, NPeAyCMOTPEHHBIX YU€OHbBIM IIJIAaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluH, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpPEICTBAMH OOyUYeHHs, CIy>KallMMH JUIs MpEeACTaBICHUs ydeOHOU
uH(popMaluu 60JbIION ayIUTOPUH.

N3yuenne qUCUUIUIMHBI (MOAYIA) oOecTieunBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUAsl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIIBHOM pabOThI 00YUAIOIINXCSI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHEM JOCTyna K B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaroMcess TPEAOCTaBIseTCs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
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https://urait.ru/bcode/559583
https://urait.ru/bcode/559584
https://wesmckinney.com/book/

YUCJIE JJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(EeCCHOHATBHBIM 0azam
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja CcebLika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basa mannbix ais IT-cienuanucToB https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli cailT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhIcIIero oOpazoBanus Poccuiickoit @enepanuu
5. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Undopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. Enunas xosieknus nudpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa3oBaTeILHOTO Ipoliecca 10 JUCHUIIMHE (MOAYI0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO
pacnpocTpansieMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
Bpay3zepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacipoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe oGecneveHune IJisl INIAHNPOBAHHUS M YUeTa BpeMEHH:
Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuersnonnoe
Cucremsbl ynpapieHusi 6a3aMH JaHHbIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHoe
Cucrembl pe3epBHOro konuposanmus (backup):
Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV
CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:
Koncynsranrllintoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoOBasi CUCTEMa
Cpencrpa aHTMBMPYCHOM 3aILMTHI:
Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIIEH3HOHHOE
ousneca Cranmaptabiii Russian
Edition
Cpensl pa3padoTku:
Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE

DNEeKTPOHHBIA JOKYMEHT


https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Anaconda 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThl NPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOE CBOOOIHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CucreMsbl ynpasJjieHus1 oudjanorpadguieckoii mHpopmManmeii:

Zotero | 3apyOeKHOE | CBOOOHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYXKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npouecce nzyduenust aucuuruinibl (Moayiisi) « OCHOBBI CTATUCTUKI B paMKaX TEKYIIETO
KOHTPOJISI YCIEBAEMOCTHU HCIIOJIB3YIOTCA TaKh€ BHAbI Yy4yeOHOM paloThl, Kak JIEKIUH,
MPAKTUYECKHUE 3aHATHUS, IOMAIllHUE 33JaHUsl, KOHTPOJIbHAs paboTa, a TaKKe Pa3IMYHbIC BUIbI
CaMOCTOSITENIbHOM pa0OThl 00yYaroIIMXCS M0 3aJaHUI0 IPENoJaBaTelis, HAlpaBICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATIBHOH  JIGKCHKH, 3aKpeIyICeHue  MPaKTHYECKUX
npoecCHOHANBHBIX KOMIETEHIIUN, TOOIIPEHNUE MHULIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCIEIOBATEIBHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOro MaTepuaa, Kak paBuiio, TEOPETHYECKOTO XapaKkTepa.

B mpormecce neknmii peKOMEHIYETCsl BECTH KOHCHIEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTH OCHOBHBIE WJEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WMJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMs, U MONBITATbCS HAMTH OTBETHl B PEKOMEHOBaHHOW nuTeparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/I€HTa Ha CEMUHApE,
€ro OTBEThI Ha BOIIPOCHI MPEMOAABATENS U YHaCTHE B JUCKYCCHUHU.

Jl1s ycnenmHoro yyacTvsi B CEMMHApe CTYJAEHTaM PEKOMEHYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEeHHsI, MPOYUTATh HEOOXOIMMbIE MaTepUaNbl U MOATOTOBUTH BOMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBAsi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPEMOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OTMHUPAsICh HA U3YYEHHBIN MaTeprall. Takke MOJE3HO MOAAEPKUBATH TUAJIOT C OJTHOKYPCHUKAMH,
9TOOBI 000TaTUTH OOCYXKICHHUE U PACITUPUTH CBOU 3HAHMUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUSI. PekoMeHmyeTcst pa30uBaTh 3a7aHusl HA JTaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydlle yCBOUTh Marepual. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

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

Llenb KOHTPOJIBHON PaOOTHI — MOTYYUTh CIIEIUAILHBIC 3HAHUS MO OJHOM MM HECKOJIBKHM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Camocmosimenvnasi paboma — pa0boTa CTYyAEHTOB, HaIlpaBJIE€HHAas Ha YIJIyOJeHHOE
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M3y4YeHHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHOW TUCITUTIIIUHBI (MOIYJIs).

B nporiecce camocTosTeNNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepuaiaMH Mpu MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCTIEKTaMH JieKInui (00paboTKa TeKcTa), MIOBTOPHOE U3yUCHHE YICOHBIX MAaTEPUAIIOB IIJIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JIOMOJHUTEIBHBIX TEM, BHIIOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs 0 JUCHHMILUIUHE (MOIYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA cPOPMHUPOBAHHOCTH KOMIIETEHUMH MO
aucuunanHae (Moayiai) «OCHOBBI CTATHCTHKH»

OrneHuBaHuE YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYdYalOmUXCsl MO MUCHUIUIHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTaIIUH.

[IpomexyTouHasi aTTecTAlldsl 10 JUCHUIUIMHE (MOJIYJIO) OCYIIECTBISIETCS B (opme
9K3aMeHa, Py STOM MPOBOJAUTCS OIICHKA KOMITETCHIINHA, C(OOPMUPOBAHHBIX IO JUCIUIUIMHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONB3YETCS JIecATUOAIIbHAS IIKalla OLEHWBAHUS, KOTOpask COOTHOCUTCS C TPaJAULIUMOHHOU
MATUOATIILHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

[ecatudannbuas) IlarudanabHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHus! 1o
OIIeHKAa OIIeHKA AUCHUILTHHE (MOTYJIIO)
10 OtnanyHO CTyfeHT TOTHOCTBIO BJAJCET 3HAHUSMH, W3JIOKCHHBIMH B
9 OTAM4HO pabodyeli mporpamMme, ¥ TIYOOKO OCMBICISCT AWUCIUIUTUHY
) OTIMYHO (Monynp). On CaMOCTOSITEIIEHO u JIOTUYECKU

MOCIIEZIOBATEIEHO OTBEYAET HA BCE BOIMPOCHI, AKIEHTHPYS
BHUMaHHE Ha HauOoJiee BAXXKHOM. YMEET aHaJIM3UpPOBATh,
CPaBHHBATb, KJIACCU(UIIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh W  CHCTEMAaTU3WPOBaTh  HM3yYCHHBIN
MaTepI/IaJI, BbBIJACISASA KIKHOYEBBIE MOMCHTBI U yCTaHaBJII/IBaSI
MIPUYUHHO-CIIE/ICTBEHHBIE  CBs3U. Yerko  dopmymupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET PE3YJIbTAThl aHAINU30B U
JIPYTUX HWCCICNOBAHUN, a TaKXKe peIlIaeT CIOKHBIC 3aJadm.
CTymeHT XOpomIo 3HAaKOM C METOJIaMH HCCIIeOBaHUS,
HGO6XOI[I/IMBIMI/I JUJISL HpaKTquCKOﬁ JACATCIBHOCTU, U }/MeeT
CBSI3BIBATh TEOPETHUECKUE ACTIEKThI JUCIUTUTHHEI (MOIYIIS) C
MIPaKTUYECKUMH 33]a9aMHU.

Xoporo CrynenT obnamgaer 3HAHUSAMU MPEAMETa TOYTH B TTOJTHOM

6 Xopomo o6beMe paboueit mporpaMMBI M CAMOCTOSTEIHHO, TOTHISCKU
MTOCIIEZIOBATEIEHO ¥ BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
AKIICHTUPYS BHUMaHHE Ha HaMOOJiee 3HAYMMBIX MOMEHTaXx.
OH yMeeT aHAIM3UPOBATh, CPABHUBATH, KIIACCUDUITUPOBATH,
000011aTh, KOHKPETH3UPOBATh MW  CHCTEMAaTH3HPOBATH
M3YYCHHBIH MaTepuall, BBIACISS €ro KIFOUEBbIE ACIEKThI U
yCTaHABIMBAs MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3H.
®dopMyIMpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl aHANM30B M JPYTHX HUCCIEAOBAaHUH, a TaKKe
pelIaeT CIIOKHBIC CUTYaIMOHHBIC 33aun. CTYIeHT XOPOIIo
3HAKOM C METOAaMH HCCJCIOBaHHUS, HCOOXOIUMBIMU IS
MPAKTUYECKON  JEATENBHOCTH, W  yMEET  CBS3BIBATh
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JucHMIInHe (MOIYJII0)

TCOPECTUYCCKUE AaACHCKThlI IMpeAMETa C MPAKTUUICCKUMHA

3aja4aMH.
5 YnosnerBoputensHo | CTyneHT oOiagaer 0a30BBIMH 3HAHHAMH 10 AWCIUTUIMHE
4 YV 10BJIETBOPHTEIBHO (Monysro), HO HUCIIBITHIBAET TPYJHOCTH npu

CaMOCTOSITEIIBHBIX ~ OTBETAX W HCIOJB3yeT HETOYHBIC
(hopmynmupoBku. B Xome OTBETOB OH JOMyCKaeT OLIMOKH,
Kacaromuecst cyTd BompocoB. CTyaeHT crmocoOeH pemaTh
TONBKO CaMble MPOCTHIE 3aJlaud ¥  BIAJCET JIWIIb
MUHUMAJIEHBIM Ha0OPOM METOJIOB UCCIICIOBAHUS.

3 He cnan CTyneHT He OBJIajieN 0053aTeIbHBIM MUHIUMYMOM 3HAHHIA 110
He cnan MpeIMeTy W HE MOMKET OTBETUTh Ha BOIPOCHI, NTa)Xe €CIH
1 He cian MpernoiaBaTeNlb  3aJa€T  JOMOJIHUTEIbHBIE  HABOJMSIIKE

BOIIPOCHI.

Juctunnmza (Moaynb) « OCHOBBI CTATUCTUKMY OLIEHUBAETCS CIIEIYIOIIUM 00pa3oMm:

AKTHBHOCTb ‘ Bec ‘ KoJauuecrso ‘ Onucanue

Haxonumenwvhas oyenka
Homamrane 3amanus | 60% 10 Ha6op 3amad mo remam Henenn

KontponsHas pabora 1 [Mucermennas pabota ¢ HabOpoM 3aad, KOTOPbIE HYKHO
PELINTH 32 OrPAHUYCHHOE BPEMS

Hpomeofcymo'ma}l ammecmauusn

OK3aMeH 40% 1 [TucemeHHast niw ycTHas paboTa HaJll 3aJJaHIEM,
HaIpaBJICHHBIM Ha MTPOBEPKY MOJYyYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIUILTHHE (MOYJIIIO)

®opmyaa pacyéTra UTOrOBOM OUEHKM MO0 JAucuMIviuHe (Moayaw) «OCHOBBI
craructukm». «0,6 X HakonurenbHast orenka (0,7 x cpeaHee 3a momamnHue 3amanus + 0,3 x
KOHTpOJbHAs padora) + 0,4 X sK3amMen».

Texkyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHAE 32IaHUS

Jdomamnee 3aganue: BepossiTHOCTE 1 KOMOMHATOPHKA

3amaua 1.

3BOHSAINI 3a0BUT TTOCIIETHIOW ITU(PY HOMEepa TenepoHa U MOATOMY HabupaeT e€ Hayra.

Onpenenute BEpOSATHOCTb TOTO, YTO €My MPUIETCS 3BOHUTH HE OoJiee ueM B 4 MecTa.

3anaua 2.

Br1 xoTHTE MOCMOTpETH 3BE3101AJ, KOTOPBIM HAYHETCSA B CIYYaWHbI MOMEHT BPEMEHHU
Mexay 0.00 (momyrousto) u 1.00 (4acoM HOUM) U KOTOPBIN MIPOJIITUTCS ACCITH MUHYT.

Bbl nonaznére Ha TOuky, yAOOHYIO Al HAOIIOAEHUS 3a 3BE3/1aMU, B CIy4ailHbIII MOMEHT
Bpemenu Mexay 0.00 u 1.00. Bbl roToBbI mpocu1eTh TaM He OOJIbIIIE MOJTydaca.

KakoBa BepOSITHOCTB, YTO BBl YBUIUTE XOTsI ObI OJIMH MUT 3Be3/10Ma1a?

3anaua 3.

Bel paboTaere aHaTMTHKOM B OHJIAWH-KWHOTEAaTpe, M Balla 3axada — pa3padoTarhb
CTPATETHIO JINHEEK C KOHTEHTOM.
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Jlunelika — 3TO MOCIEN0BATEILHOCTh TAUTIIOB (T. €. GPUIBMOB/MYIHTHUIEMOB/CEPUATIOB
T. 1I.), KOTOpas 0TOOpa)kaeTcs Ha CTapTOBOW CTPAHHIIE OHJIAMH-KMHOTEATpa C LEIbI0 MPHBIICYD
KIIMEHTOB K MIPOCMOTDY.

Omnpenenure, CKOJHKO MOTCHIIMATLHBIX BAPUAHTOB JIMHEEK y HAac ecTh. Co3aiiTe QyHKIHIO,
KoTopas OyaeT OpaTh Ha BXOJ:

e KonnuecTBO TalTIOB BCErO B OHJIANH-KMHOTEATPE;

o ‘Kenaemas minHa IMHEHKH,

e [lapamerp, KoTOpHbIi npuHUMaeT 3HaueHust 0 Ui 1, 1 B 3aBUCUMOCTH OT €r0 3HAUE€HUSI MbI
paccUMThIBAEM WJIM KOJMYECTBO pa3MEIlleHUH, UM KOJIMYECTBO COUCTAHUII.

OTOT mapameTp KOHTPOJMPYET «BAXKHOCTHY» IOCIEIOBATEIBHOCTH TAUTIOB B JIMHEHKE.
Baxno nu, 4ro B JaHHOW JuHEIlKE HMEHHO «Xouy 3aMyk» HAET MEPBbIM (PUIBMOM,
«[Tonenpaukm» — BTOpeIM? Wit MBI HE pa3nuyaeM, Kakoi (GUIBM M3 3TUX ISTH HAa KAKOM MecTe
CTOUT B JINHEUKE?

eEcnu «aocnenoBaTeabHOCTh He BaxkHay (=0), TO HaM MOJAONUAYT COYETAHHUS.

e Ecrnu «@1ociie1oBaTebHOCTh BayKHAY (=1), TO HaM MOJOMAYT pa3MeIeHHs.

eEcnu B KayecTBe aprymMeHTa nepenaércs 4ro-to oriandnoe ot 0 wu 1, dyHKus
JIOJKHA BEPHYTH IPUHT ¢ TpeboBanueM nepenats 0 win 1.

Coznaiite QyHKIIMIO U IPOTECTUPYITE €€ Ha BBIOOPKE U3 58 TOM-TAMTIOB MPU YCIOBHH, YTO
JUTMHA JIMTHEWKU paBHA TISITH.

A Take OTBeThTE Ha BOIpoc: «Bo CKOJIbKO pa3 KOJIMYECTBO MOTEHIIMAIBHBIX Pa3MeIIeHuN
MIPEBBINIAECT KOJTUYECTBO COUCTAHUN?»

3anaua 4.

Paccmotpum ctpoky «I love Python!»

Paccunrailite KONMMYECTBO pa3NUYHBIX CTPOK, KOTOPbIE MOTYT TMOJYYHUTHCS MpHU
NepPECTaHOBKE CUMBOJIOB B 3TOM CTpOKe?

OOpatuTe BHUMaHHE, YTO CPEN CUMBOJIOB €CTh HE TOJIBKO OYKBHI.

JomamHee 3aganue: bunomunanabHoe pacnpenenenue. Pacnpenenenne Ilyaccona.
JKCMOHEHINAJIbHOE pacnpeeaeHue.

3agauya 1. BuHoMuanbHOe pacnpeaesieHne
Ha onnaiH-TUIOMAAKY 3aXOJAT MOJb30BATENM, KAXKABIM M3 KOTOPBIX KYMUT HPOAYKT C
BeposiTHOCTBIO 10%. Ilena mpogykra — 1200 pyOnei.
YroOBlI MII0IIaKa OKynasach, Heooxoaumo 3apadorate MUHUMYM 500 000 py6aeii.
Cxonbko monb3oBarenedt (N) Hy)KHO mpuriacuTh, yToObl 3apaborats 500 000 pyoieit ¢
BEPOATHOCTHIO KAK MUHUMYM 95%?
ITonckaska. Ha Bompoc MOKHO OTBETHTH C TIOMOIIBIO:
1. mukna for, 3anymeHHOro 1Mo ceTke Pa3IuYHbIX N;
2. kiia While ¢ ycnoBueM 10CTHXEHUS] BEPOSTHOCTH mopora B 95%.
3agaua 2. Pacnpenenenue Ilyaccona
Kaxmomy IHIO Heenu COOTBETCTBYET IHdpa.
Kaxnas nugpa nokaspiBaer, CKOJIbKO MOJIb30BaTENEH B CPEIHEM 32 MUHYTY 3aXO0/IMIM K HAM
B IIPWJIOKEHHUE B 3TOT JCHb HEJICIIH.
OpnHa nudpa npeacTaBiseT CBOM 1eHb HEJENH - OT MOHEENbHUKA JI0 BOCKPECEHbS.
Hampumep, BO BTOPHHK CpeIHHUI IOJB30BaTENLCKUN MOTOK ObLT 125 momb3oBaTeneil B
MUHYTY.
Taxoke N3BECTECH CPEIHHIA TTOJTH30BATEIHCKHIA TOTOK 32 IMTOCIEIHNAN TOI:
e 125 nonp30Barenei B THU ¢ MMOHEACTBLHUKA 110 YETBEPT
e 175 nonwp3oBateneii B MATHUILY
e 200 nmonp3oBareneil B BHIXOJHBIE
Jnst kaKaoro THS HEJEIW pacCuuTail BEpOSITHOCTD MOJYYUTh Ha CIEAYIONIEH Hellele TaKou
e WK 0oJiee MHTCHCUBHBIN TIOTOK, YEM B CPE/IHEM 3a T'O/I.
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3amaya 3. IKCNOHEHIMAIBHOE pacnpeaejeHne

AHaJIUTHUKY HaIllEro Mara3uHa pas3/euii 10JIb30BaTeNe Ha IB€ KaTeropuu - "ropsauue” u
"xosonHeie".

["opsiurM mosIp30BaTeneM TpedyeTcst B CpeJHEM 8 MUHYT Ha IPUHSATHE PELICHUS O TIOKYTIKE,
a XOJIOAHBIM TpeOyeTrcs B cpelHeM 17 MUHYT Ha NpUHATHE peleHus. Bpems, HeoOxoaumoe ams
NPUHATHS pEIIeHHs], y 000MX pacipeaeseHO SKCIIOHEHIINAIBHO.

B Teuenue nociaeiHe MUHYTHI K HaM 3a11L10 4 IT0JIB30BATENIA: 1B FOPSYMX U 1BA XOJIOIHBIX.

KakoBa BeposSITHOCTb, UTO 3a 15 MUHYT MBI HE [TOJIyYUM OT HUX HU OAHOM MOKYIKH?

Jomamnee 3aganue: loBepuresibHbIe HHTEPBAJIbI

Nmeercs nadopmanus 3a 10 qHeii B arperatope Takcu:

e Konnuecto 3aka3oB = 8770.

e CpenHee BpeMs IOMCKA M Ha3HAYEHUS BOJUTEINSI Ha 3aKa3 COCTABISAET 2 MUHYTHI U 1
CEeKyHIy (CTaHJIapTHOE OTKJIOHEHUE - 32 CEeKYH/bI).

¢ KoHBepcus u3 3aka3a B Ha3HAUCHUE BOIUTEIS Ha 3aka3 paBHa 94%

e CpenHee BpeMsl [10/1a4M TaKCH 110CJI€ HA3HAYEHUS BOJUTEIIS Ha 3aKa3 COCTaBIISIET 5
MUHYT U 16 cexyH[ (CTaHIapTHOE OTKIOHEHUE - 1 MUHYTa U 5 CEKyH]).

¢ KonBepcus u3 Ha3HAYeHUS B IPUOBITHE aBTOMOOWIISI B TOUKY A cocraBisieT 82%.

e CpenHee BpeMs oe3Ku (OT TOUKU A 10 Touku B) cocTtaBnser 24 MUHYTHI 1 36 CEKyH]I
(craHgapTHOE OTKJIOHEHUE - 7 MUHYT U 2 CEKYH/IbI).

e KonBepcus u3 npuObITHa aBTOMOOWIIS B TOUKY A B IpUObITHE B TOUKY B
cocrasisieT 88%.

3agaua 1.

BprI 3aka3bIiBaeTe Takcu.

Mo>KHO 1T yTBEpKJaTh, UTO C BEPOATHOCTHIO 95% BBI OyneTe Bo3ie Touku B panbie yem
gyepe3 35 MUHyT?

IToxckaska:

Jl71s oTBETa Ha BOMPOC pacCUUTANTE TPAHUIIBI JOBEPUTEIHLHOTO HHTEPBAIA I TPEX
BPEMCHHBIX HHTEPBAJIOB MKy dTallaMH BOPOHKH.

3anaua 2.

[Tpenmonoxxure, 4To BCe 3aKa3bl ObUIM paBHOMEPHO pactipeaesneHsl o 10 qasam, a
KOHBepcHsl Obllla HEM3MEHHOM B TEUEHHE BCEro NEpUOa BpEMEHH.

CpenHsisi CTOMMOCTB OJTHOTO 3aKa3a coctaisier 750 pyoOuei.

Kakyro MakcUManbHYI0 BBIPYYKY MBI MOKEM OKHUJATh 33 OJJUH CPEAHECTATUCTUIECKHIA
JIEHb C BEpOSITHOCTHIO 95%7?

Oxpyraurte oTBeT 10 0 3HAKOB MOCTIE 3AMSTOM.

ITonckaska:

Paccunraiite rpaHUIBI JOBEPUTEIBHOTO HHTEpPBAIa ISl KAXKIOTO 3B€HA KOHBEPCUHU U
paccuuTaiiTe, CKOJIbKO MOJIYYUTCS MTOE30K 3a OJUH JIeHb, €CJIM IPONTH 110 BEpXHEH rpaHuIle
BCEX TPEX KOHBEPCHM.

3anaua 3.

[IpencraBbTe, 4TO BCE TPH BPEMEHHBIX HHTEpPBAIa MEXKIY dTallaMi KOHBEPCHH
pacrnpeielieHbl HOPMaIbHO ¢ YKa3aHHBIMH 3HAYCHUSIMHU TTapaMeTPOB.

C momoIIpI0 paBuiia TPEX CUTM PACCUUTANTE HIKHIOK TPAHUITY IS KaXKIO0r0 U3 HHUX,
OMHPAsACh Ha pa3Max B TPU CUTMEIL. [IpearmonoxuTe, 4To MEHbIIIEE BpeMsl 4eM HIDKHSISI TPAHHIIA
MPAKTUYECKH HEBO3MOXKHO.

CKOJIBKO TICJTBIX MUHYT COCTABHUT CaMbIid OBICTPHIN MyTh OT MOMEHTA 3aKa3a JI0 IPUOBITHS
B TOUKy B?
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IIpumepHbIe 3a1aHUsA VISl KOHTPOJbHOH padoThl

3ananmue 1.

3amava: B rpynmne u3 10 yenoBek HY)KHO BBIOpaTh TPEX I ydacTHs B npoekTe. CKOIbKO
CYIIECTBYET PA3IMUHBIX CIIOCOOOB BHIOOpA, €CITH:

a) TIOPSZIOK BBIOOpA HE BaXKEH;

0) Mops0K BEIOOpA BaXKEH;

B) MOYKHO BBIOMPATh OJTHOTO U TOTO K€ YeJIOBeKa HECKOJIBKO pa3?

OOBsICHHUTE, K KAKHM BHJIaM KOMOMHATOPUKHN OTHOCSATCS ITH 3a/1a4H.

3aganue 2.

Paccmotpute kBaapar co croponoit 1. Touka BeIOMpaeTcsi ciayyallHO BHYTPU KBajpara.
HaiinuTe BeposSTHOCTh TOTO, UTO TOYKA MOMAAET B KpyT paauyca 0.5, BIUCAaHHBIN B KBaJIpar.

3aganue 3.

Onpenenure (YHKIUIO IUIOTHOCTH U (QYHKIHMIO paclpeleieHusl [Uisi paBHOMEPHOTO
pacnpenenenus Ha orpeske [0,1]. [ToctpoiiTe rpaduku >TuX QyHKIHIA.

3amanue 4.

Hanummure xon Ha Python, koropsiii renepupyer 1000 cirydaliHbIX YKCeNl U3 HOPMAJIBLHOTO
pacnpezeneHus ¢ mapamerpamu p=0, 6=1 u CTPOUT TUCTOrPaMMy C HaJIO’KEHHOUN TeOPEeTUUECKOU
KPUBOH IIJIOTHOCTH.

3amanue 5.

Hana Beioopka: 5, 7, 8, 9, 10. Haligute cpenHee, AUCIIEPCHIO, CTAHIAPTHOE OTKIOHCHHE.
OObsicHUTE, YTO O3HAYaeT HECMEIIEHHOCTh OLIEHKU CPEJIHETO.

3aganue 6.

O6Obsicuutre cytb 3akoHa bonpmux Yucen u ILlentpanbno-IlpenensHoit Teopemsi.
IIpuBenuTe npumep, HIUTFOCTPUPYIOIUN UX IPUMEHEHHE.

3amanmue 7.

B skcnepumenTe uzmepsiercs cpeHee Bpems peakiuu. HyneBas runoresa: cpeiHee Bpemst
paBHO 0.5 cekyHIbl. ANbTEepHATUBHAS: cpefHee BpeMs MeHbine 0.5 cekyHapl. OObICHHUTE, YTO
Takoe p-value 1 Kak ero UCoab30BaTh /ISl IPUHATHUS PELICHUS.

3aganue 8.

B ropone 1% nacenenus 6oseer penkoit 0osne3nbto. Tect Ha 601e3Hb nMeeT 95% TOYHOCTH
IpU BBIABIEHUU OO0JBHBIX M 90% TOYHOCTH MPH BBHISIBICHUU 30pOBbIX. Haiiinte BeposITHOCTh
TOT'0, YTO YeJIOBEK OOJIEH, €CIIM TECT MOKa3aJ MOJI0KUTEIbHBINA pe3ysbTar.

3ananme 9.

OObsicHUTE pa3HUIY MEXIy KOppensuued M Kay3albHOCThIO. OMNUIINTE, YTO TaKoe
kodduimeHT nerepmunaiuu (R?) B muHelHOM perpeccun U Kak OH HHTEPIPETUPYETCS.

3aganue 10.

B xommanuu npoBoautcs A/B TecT ¢ aByms BapuaHTamu caiita. OOBACHUTE, YTO TaKoe
omunOKa TepBOro pojJa U Kak monpaBkd boH(pepoHHH MOMOraroT KOHTPOJIHPOBATH
MHO>KECTBEHHOE TECTUPOBAHUE MPU aHATN3€ HECKOJIbKUX METPHK.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHMUILIMHE (MOTYJII0)

Ne 3aganne OTtBeT Komnerennus
n/n
1. | Jlana Be1OOpKa [1, 6,2, 7,10,1, 1,7, 12,13, 8, 0] 3-1-2-4 T1K-1

PacrionoxxuTe B OpsiJike BO3pacTaHUs CIEAYIOIINE
[TOKAa3aTeNH BEIOOPKH.

Yxkaxurte nudpsr uepe3 Tape 63 mpooeIoB.

1 - Cpennee apupmernueckoe

2 - Menuauna

3 - [lepBblii KBapTHIIH

4 - IllecTo# menmib

2. | Kakoe u3 cnenyoomux CBONCTB CTaTUCTUYECKON OLICHKU 3 IK-1
MOIpa3yMeBaeT, YTO MATEMATHICCKOS OKUIAHNC
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CTaTUCTUYCCKOM OIIEHKH PABHO OI[CHUBAEMOMY TapameTpy?
1 - BdbdexTrBHOCTH

2 - CoCTOSTENBLHOCTD

3 - Hecmeménnocto

B xomoze 52 xaptoI (1o 13 KapT KakIoi MacTH).
KakoBa BepOSTHOCTD BHITAIINTH WM MTUKY, HITH Ty3?
OTBeT faiiTe B MPOIEHTaX, OKPYMIEHHBIX JIO IIETIOTO0, T.C.,

Hanpumep, 0,6789 3anummre kak 68

31/31.0/31,0

/ 31% /31.0%

/31,0%/0.31
/0,31

[IK-1

I'pynma ctyaenToB pa3Ouiack Ha 3 KOMaHAbI 110 15 denoBexk.
Ckonbko Bcero KOMOMHanuili U3 TpEx KamuTaHoB (mo 1 Ha

KKIYI0 KOMaH/Iy) MOXKHO BBIOpATh?

3375/3375.0/
3375,0

[K-2

B cromoBoii mogaroT 1eBATh pa3nuvHbIX 010, CKOIBKO Y
Bac €CTh BAPUAHTOB Pa3IMIHBIX 00€10B U3 TpéxX Omrox (0e3
MMOBTOPOB 0J1t01)?

JBa 00ena c onMHAKOBBIM HAOOpOM OJFOJT, HAYIIUX B PA3HOM
TOPSJIKE, CYUTAIOTCS] Pa3HBIMHU BapHaHTaMHU.

504 /504.0/
504,0

IK-3

Arperarop TakCH IpeAcTaBIeH TpeMsl Tapupamu.

B xaxxz1oM ecTb cBOE 3HaUE€HHE KOHBEPCUHU U3 3aKa3a B
3aBepLIEHHYIO M0e3IKy: DKoHOM (72%), Komdopt (60%),
JIoke (48%).

KomunuectBo 3aka3oB B DkoHoMe coctapiser 1500, B
Komdopre - 950, a B JIrokce - 560.

UeMmy paBHa CpeHsisi KOHBEPCHUS U3 3aKa3a B 3aBEPUICHHYIO

MOE31KY 10 BCEMY arperatropy Takcu?

64 /64% /
64.0/64,0 /
64.0% / 64,0%

[IK-1

ITycts cityqaiinast BenmunHa X paclpeeseHa Kak
pactpenenenue bepnyu ¢ napamerpom 0.6.
Uewmy paBHa gucnepcus CIydyaitHOW BEIMYUHBI X7

0.2410,24

[K-2

[Ipu xakoM 3HAUECHUHU TTapaMeTpa P AUCIICPCHUS
pacnpezneneHus bepHymm npuHUMaeT HanOOJIbIIEe
3HaueHue?

0.5/05

[K-3

Bel nocnenoBarenbHO noaopackiBain MoHeTKy 500 pa3 u
noygmn 300 opros (exuauil) u 200 pemrek (Hyein).
Uemy paBHa Me/HaHa pe3yIbTUPYIOIIEH OMHAPHOM
BBIOOPKU?

1/1.0/10

[K-1

10.

X 1Y - HE3aBUCUMBIE CIIy4YalHbIE BEJIUYUHBI C
mucniepcusiMu, paBHBIME 200 11 700 COOTBETCTBEHHO.
YeMy paBHO CTaHAAPTHOE OTKIOHEHUE CYMMBI CITy4aiiHbIX
BenauH X U Y?

30/30.0/30,0

[K-2

11.

YemMy paBHa aucriepcHss OMHOMUAILHOT'O PACTIPEICICHHS C
napameTpamu
p =0.3 un=500?

105/105.0/
105,0

IK-3

12.

EcTh na1h 0aHKOB, KaX/Iblii U3 KOTOPBIX COBEPLIUT e OIIT C
BEPOATHOCTBHIO 5%.

KaxoBa BeposSTHOCTB, 4TO XOTs ObI 4 U3 5 OAaHKOB OCTaHYTCA
u He coBepuat aedont?

OTBeT OKpYINIUTE OO MPOLEHTOB C HyJNEM 3HAKOB IIOCIE
3ansaTou (Hanmpumep, otBeT 0.6478 HE0OX0IMMO 3amcaTh Kak

65).

98 /98% /
98.0/98,0/
98.0% / 98,0%

[K-1

13.

Uemy paBHa IIIMPHUHA JOBEPUTEIHLHOTO HHTEPBAJIA JIJIS
MaTEeMaTHYECKOTO OKHIaHHS T BEIOOPKH, B KOTOPOH
JUCTIEpCHs COCTaBIsieT 144, a KOTMYECTBO HAOTIOACHUI
cocrasisgeT 100?

B xayecTBe KBaHTUILHOTO 3HAYCHUS PACIIPEACICHUS Z
MO3KHO B3Th 1.96.

47147

[K-2
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OtBer OKpYIJIMTE 40 OAHOI'0 3HAKa IOCJIC 3aIISITOM.

14.

IToctpoiiTe qOBEpUTENBHBIN HHTEPBAI ISl IPOTIOPIIUH:
pacuéTHOoe 3HaueHHEe KoHBepcuu paBHO (.56, momydeHo
JAHHOE 3HAaUeHUE OBIIO HA 625 HAOIIOICHHSIX.

Uemy paBHa HAPUHA JOBEPUTEIHFHOTO WHTEpBaia?

B xadyecTBe KBaHTUIBLHOTO 3HAYCHUS PACIIPEACICHUS Z
MOKHO B35Th 1.96.

OTBET OKPYTJINTE JI0 IBYX 3HAKOB MOCJE 3aIATOM.

0,08/0.08

IK-3

15.

KinenTs! ObUTH pa3zaesieHsl Ha JBE IPYIIIIBL.

B niepBoii rpynne koHBepcus B TOKYNKy cocTaBuia 13%, a
BO BTOpOIi - 14%. B nepBoii rpymnme 6110 150 KiIneHToB, a
BO BTOpOH - 160 KIIMEHTOB.

Heo0xomumo npoBepHUTh CTATHCTHYECKYIO THIIOTE3Y O
paBEeHCTBE KOHBEPCHIA B IBYX TPYIIaXx.

Hynesas rumotesa (HO) 3akmtouaeTcs B TOM, 9TO KOHBEPCHH
paBHBL. AnbrepHaTBHAs Tunoresa (H1) 3akmrodaercs B ToMm,
YTO KOHBEPCUH HE PABHEI.

PaccuwnraliTe z-3Ha4eHHE COOTBETCTBYIOLIETO TECTA H
OKPYIJIUTE OTBET JI0 ABYX 3HAKOB MOCJIE 3aIsTOH.

-0,26/-0.26

[IK-1

16.

Ecte BeIOOpKH X 1 Y. CTanmapTHoe OTKIOHEHHE X

cocTaBisieT 15, a cTanaapTHOE OTKIOHEHHE Y cocTaBiseT 21.

Koapuanus nByx psaos cocrasisieT 200. Uemy paBHa
Jqucrnepcusi cyMmmbl X u Y?

1066 / 1066.0 /
1066,0

[K-2

17.

Hanbl ae BeiOopku: X u Y.

Bri6opounas qucnepcust X paBHa 16, a BBIOOpoyHast
nucnepcust Y paBHa 25.

Bri6opounas koBapuanus pasHa 17.

YeMy paBeH BBIOOPOUHBIH KOADGUIMEHT KOppessun X U
Y?

OTBeT OKPYIJIUTE A0 JIBYX 3HAKOB MOCJIE 3aIISITOM.

0.85/0,85

IK-1

18.

B Monenu nuneitHoit perpeccun RSS cocrapnsetr 20% ot
TSS.

UYemy paBeH ko3¢ dunmeHT aerepMuHannu moaenu? OTeer
naf/iTe B IICJIBIX ITPOLCHTAX.

80/80.0/80,0

/ 80% / 80.0%

/80,0%/0.8/
0,8

[K-2
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