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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuIuIMHbL (MOAYsl) «MaTemMaTuyeckasi CTaTUCTUKA» COCTaBJIEHA B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpazoBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npopmwis «MaTeMaTHKa U KOMIIbIOTEPHBIE HAyKH», YTBEPXKACHHBIH IpuKa3oM MuHuCTEpCcTBa
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 roxa.

N3yuenue qucuuiiivabl (Moayss) «MaremaTuyeckasi CTaTUCTUKA) MO3BOJISIET KPUTUYECKH
OLIEHUBATh UH(OPMAIIHIO, BEIOMPATh KOPPEKTHBIE METObI aHATIM3a U JeJIaTh HAaJEKHBIE BHIBOIBI
B YCIOBHUAX HEONpeAeNEéHHOCTH. MaTeMaThueckas CTaTUCTHKA SBIAETCS (YHIAMEHTOM JUis
NPUHATHS PEIICHUH HAa OCHOBE JAaHHBIX BO MHOTHMX O0JIACTSAX — OT HAyKH U YKOHOMHKH [0
MAaIIMHHOI'O O0y4YeHUs U MEJULIUHBI.

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 KOMIIBIOTEpHBIE HAyKW», MPOdUIH
«MareMaTika ¥ KOMITBIOTEpHBIC HAyKM» M BXOJHT B 00s3aTelbHYI0 YacTh bioka 1, kak
JUCITUTIMHA TI0 BEIOODY.

JucnunnuHa (MOAy/b) M3ydaercs Ha 2 win 3 Kypce B 3,4 unu 5 cemecTtpe Ha BBIOOD,
JNOCTYIHA JUIsi W3YYEHHUs TIOCIE YCHEIIHOTO OCBOCHHS JUCHUIUIMHBI (Momynsi) «Teopus
BEPOSITHOCTEI».

Heab n3yyeHus: TUCHMILIMHBI (MOAYJIs): 3aKiI04aeTcss B (GOpMUPOBAHUM y CTYIEHTOB
CUCTEMATUYECKUX 3HAHUHN U MPAKTUYECKUX HABBIKOB B 00J1aCTH MAaTEMATUYECKOM CTATUCTUKH ISt
aHalu3a JaHHBIX, IPOBEPKU THUIOTE3 U IOCTPOEHHs OOOCHOBAHHBIX BBIBOJAOB HA OCHOBE
BbIOOPOYHBIX HAOIIOACHUH.

3agayun u3y4eHust JMCUUILIMHBI (MOAYJISA):

— OCBOEHHME 3HaHUI 00 OCHOBHBIX MOHATHUAX TEOPUH BEPOATHOCTEH M MaTeMaTHYeCKOU
CTaTHCTUKH: BBIOOpKaA, paclpeiesieHue, CTaTUCTUYecKas OlLIeHKa, JOBEpUTEIbHBIM HHTEpPBAJ,
CTaTHUCTUYECKAs TUIIOTE3A;

— Ppa3BUTHE IOHUMaHUS IPUHIUIIOB IIOCTPOEHUS TOBEPUTENBHBIX HHTEPBAJIOB, IPOBEPKHU
TUIIOTE3 M CBOMCTB BBIOOPOYHBIX paclpeieieHuid, a Takke YCIOBMH NPUMEHUMOCTH
napaMeTpUUeCcKUX U HerapaMeTpU4YeCKUX METO/I0B;

— (¢opMUpPOBaHHE U pa3BUTHE CIHOCOOHOCTEH NPUMEHATH METOJbl KOPPENSIIIMOHHOTO
aHayu3a, BBIOMPATh MOJXOISIINE CTATUCTUYECKUE KPUTEPHH U UHTEPIPETUPOBAThH PE3YJIbTAThI B
KOHTEKCTE MPUKIIAIHBIX 3a/1a4;

— npuoOpeTeHre HaBbIKOB MCIOJIb30BaHUS MPOTPAMMHBIX CPEJCTB ISl CTATUCTUYECKOM
00pabOTKHM TaHHBIX, BU3YyalIU3allii BIOOPOK U MPE/ICTaBIEHUS Pe3yIbTaTOB aHAIN3a B IOHATHON
aHAJMTUYECKOH dopme;

— pa3BUTHE KOMIETEHUUH B KPUTHUECKOM aHAJINW3€ MJAHHBIX, BKJIIOYAs IPOBEPKY
IPEINOCHIIOK METOOB, BBISIBJICHHE BBIOPOCOB M OIIEHKY YCTOWYMBOCTH BBIBOJIOB.

B pe3yabTare 0CBOCHUS IUCHUILIMHBI (MOYJIf1), 00y4AIOIIMIACH T10JI7KEH:

3HamMy:

— OCHOBHBIE MOHATHS TEOPUU BEPOSITHOCTEH M MAaTEeMaTHUYECKOW CTaTUCTHKH: BBHIOOpKa,
pacnpeziefieHue, napameTp, CTaTUCTUYeCKas OLEHKA, CTaTUCTUYECKas TUIIOTe3a;

— CBOWCTBa BBIOOPOYHBIX paCHpeleleHUid U UX CBS3b C MapaMeTpamMH TeHepajbHOU
COBOKYITHOCTH;

— TMPUHLUIBI OCTPOCHUS JOBEPUTENBHBIX HMHTEPBAJIOB M INPOBEPKH CTATUCTHUUYECKUX
TUIIOTE3;

— METOABI KOPPEISILIMOHHOTO aHAIN3a U YCIIOBUS UX IPUMEHUMOCTH;

— OCHOBBI HEMApaMETPUUECKUX METOJOB CTATUCTUKH U OCOOEHHOCTH UX MPUMEHEHHS.
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ymemup:

— CTpPOWUTHb U MHTEPIPETUPOBATH BHIOOPOUHBIE XAPAKTEPUCTUKU (CpeAaHHEe, AUCIIEPCHH,
KBaHTHUJIM | JIp.);

— BBIYUCIIATh JOBEPUTENIbHBIE WHTEPBAJIbl M IPOBOJUTH MPOBEPKY CTATUCTUYECKHUX
TUTIOTE3 JUISl PA3JIMYHBIX TUIIOB JAHHBIX;

— TMPUMEHATh METOAbl KOPPEISALUOHHOTO aHaIM3a JJIsi UCCIIEIOBAHUS CTaTUCTUYECKHUX
3aBUCHUMOCTEH;

— HCIOJIB30BaTh HEMApaMETPUUYECKUE KPUTEPUM T[PU HAPYLIEHUH MPEIINOCHUIOK
napamMeTpuueCKuX METOJI0B;

— BBIOMPATH MOJIXO/AINE CTATUCTUUECKUE METOIbI JJIsSI PEIICHUS TPAKTUYECKUX 337124 U
MHTEPIPETUPOBATH [TOTYYEHHBIE PE3YJIbTaThI.

enademp:

— HaBBIKAMH CTAaTUCTHUYECKOTO aHaIHW3a JAaHHBIX U (OPMYIUPOBAHHUS OOOCHOBAHHBIX
BBIBOJIOB;

— HaBBIKAMH OLIEHKU KOPPEKTHOCTU IPUMEHSAEMBIX CTATUCTUYECKUX METOJIOB U YUeTa UX
OrpaHUYCHUN;

— HaBbIKAMM BU3YyaJIM3allUU JaHHBIX U MPEJICTABICHUS PE3YyJIbTAaTOB CTATUCTUYECKOIO
aHaJIM3a B MOHATHOW aHAIUTHYECKOU hopme;

— HaBBIKAMH HCMOJIB30BaHUS MPOTPAMMHBIX CPEJCTB JJISI BBHIITOJIHEHHS CTATUCTHYECKUX
pacyeTos;

— HaBbIKAMM KPUTHUYECKOTO aHalu3a JaHHBIX, BKJIOYas IPOBEPKY MPEINOCHUIOK,
BBISIBJICHHE BHIOPOCOB U OIICHKY YCTOMYMBOCTH PE3yJIbTATOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MIOCTaBJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKN OLICHUBATH
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UpPOBATh JIaHHBIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIH MOAX0] K aHATIN3y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHOH nH(opMaIyu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/1a4 B paMKax MNOCTaBJIECHHOU
LENI 1 BEIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYTHPYIOIINE
JIEATSIILHOCTD B 00J1aCTH PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, YU ThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeet mpakTuyecKuid ONbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyalusxX, pa3paboTKu U
peanu3anuu perieHnii B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIIOJIb3yEeMbIE B 3TOM
obiact

OIIK-1.2.

YMeer aHanu3upoBaTh U
(dhopMyIUpOBaTh MaTEMaTHUECKUE
3aJ1a4M, IPUMEHSATh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PEUICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PaOOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
[K-1. Criocoben popmynrpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHAJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl PELICHUS
PaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON OoubnmorpaduuecKon KyabTypsl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAsS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPEOOBAHUS JUISL pEILICHUsI CTaHAaPTHBIX 3a1a4
UHPOPMAITUOHHON npodecCHOHAILHON IeATEHHOCTH,
Oe3omacHocTH YUUTBIBas TPeOOBaHUSI
nHGOPMAITMOHHON 0€301MacCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
0€301acHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
AyaurtopHas
HanmenoBanue padora
pa3iena TUCHHUIIHHBI T}( M
- (Tekymuii KOHTPOJIb
(Moxys) = 2 K CamocrosiTelb
= = OHTPOJIb ycneBaeMocCTH)
= = Has pa0orta
= 5
@)
1 [Napamerpuueckas 12 12 16 JloMaliiHee 3a1aHue
CTaTHCTUKA: TOUYCHYHOC
OIICHMBaHUE
2 [Napamerpudeckas 6 6 2 24 JomamHee 3amanue,
CTaTHCTHUKA! KontponbHas padota
HWHTEPBAJILHOC
OIICHHMBaHUE
3 [Napamerpudeckas 6 6 24 JomamHee 3amanue,
CTaTUCTHKA: TIPOBEPKA Kontect
THUIIOTE3
4 Henapamerpuyeckas 4 4 10 HomarirHee 3aganue,
CTaTUCTHKA KonTtect
5 CrernanbHbIe METOIbI 2 2 2 10 JlomamHee 3aganue,
CTaTUCTHUKH KonTtect
IK3amen 2
Hmoczo: 30 30 6 124
O6vem oucyunaunvl (mooynsn) (6 190
ak. 4.)
Obvem oucyunaunvl (Mooyns) (6 5
3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)

Nen/m HanMmenoBanue pasgesa ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 [TapameTrpudeckasi CTaTUCTHKA: Brenenne B mapamMeTpHUeCKyI0 CTaTUCTUKY. CXOAMMOCTh CITydalHBIX
TOYEYHOE OIICHUBAHHUE BEKTOPOB. CXOAMMOCTh CITy4aifHbIX BeKTOpoB. OneHkn. D deKTrBHbIE
o1leHKH. MeTo/1 MaKCHMaJIbHOTO TIPaBIOTIOA00MS
2 [TapameTpudeckasi CTaTUCTUKA: JoBeputenbubie nHTEpBaNBI. Kiaccuyeckue METOMIBI JOBEPUTEIHHOTO
MHTEPBATHHOE OIICHUBAHUE orneHuBaHus. byrcTpen
3 [TapameTpuueckasi CTaTUCTUKA: OCHOBBI TPOBEPKH CTATHUCTUYECKHUX TIunore3. llocTpoeHue TecToB.
MIPOBEPKa TUTIOTE3 [TpakTHKa MPOBEPKH TUIIOTE3
4 Hemapamerpudaeckas ctatuctuka | OCHOBBI — HEMapamMeTPUUIECKOM  CTaTHCTHKH. HemapameTpudeckue
KPUTEPHUH COTJIACHSI
5 CrenuanbHbIE METOIBI Meroa Monte-Kapio
CTATHUCTHKH
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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(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Jlaryrun, M. b. Harnsagnas matemaTudeckas CTaTUCTHKA : ydyeOHoe mocobue / M. b.
Jlarytus. - 9-¢ u3n. - Mocksa : Jlabopatopus 3uanuii, 2023. - 475 c¢. - ISBN 978-5-93208-651-3.
- Texcr : anexrponnbiid. - URL: https://znanium.ru/catalog/product/2032511.

2. Jlarytun, M. b. Harnsanas maremaruyeckast CTaTUCTHKA : ydeOHOe mocodue / M. b.
Jlarytus. - 9-e u3z. - Mocksa : Jlabopatopus 3uanuii, 2023. - 475 c. - ISBN 978-5-93208-651-3.
- Tekcr : anextponHsiid. - URL: https://znanium.ru/catalog/product/2032511.

/Jlonoanumensvhasn numepamypa:

1. Manyrun, B. A. Marematuueckasi CTaTHCTHUKA : y4eOHUK A By30B / B. A. Manyrus.
— Mockaa : U3natensctBo FOpaiit, 2026. — 218 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-
534-06965-5. — Tekct : anexktponHsblii // ObpazoBatenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/586161.

6. MartepuajbHO-TeXHHYECKOe o0ecredeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJIOB JIUCHUIUTMHAPHOW W MEXAUCHUTUIMHAPHOW TMOATOTOBKH, MPAKTHYECKOW W HAy4YHO-
HCCJIEI0BATENIBCKOM padoT 00ydarouxcsi, MpeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPECTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYIIIETO KOHTPOJS U MPOMEKYTOYHON aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHON pabOThl M IOMEUIEHUS JJIl XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomenieHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIyXalllUMHU JJIsl MPEeICTaBlIeHUsl yuyeOHOU
uHpopManuu OOJIBIION ayTUTOPHH.

N3yuenne qucumInHel (MOIYIIs1) 00ECIIEYnBAETCS B YUEOHBIX ayIUTOPHUSIX, OCHAIIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

— MEXaHWYECKUMH KaIbKYyISTOpaMHU;

—  CHENHUAIU3UPOBAHHBIM 000pYyI0BaHHEM, BKJIIOYAs! IEMOHCTPAIIMOHHOE 000pYy/JOBAHUE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJAIOMINXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUTSL WCTIONH30BaHMSI MHBAIUIAMH M JIMIAMU C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HMH(POPMAlMOHHO-00pA30BAaTEIbHYIO  CPEny
YHuBepcurera.

OOyuaromMess TpeAoCTaBIseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHbIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
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YUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPO(EeCCHOHATBLHBIM 0Oa3zaM
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmenoBaHue noprasa
(u3naHus, Kypca, 10KyMEHTAa)

CcbliIka

1. | Hayunas snektponHas 6ubmuoreka elibrary.ru
oubnmoTeka

https://elibrary.ru/defaultx.asp

2. Bbasa manaeix mug 1 T-cnenuanucTos https://habr.com

3. Bbasza gauneix ScienceDirect https://www.sciencedirect.com

4, OdunmanbHeli calT MUHHCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BhICIIero o0pa3zoBanus Poccuiickoit @eneparyn
5. | ®enepanbhbiii mopran «Poccuiickoe oopasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno moctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas KoiuieKuus udpoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/

pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJIB3YEeMbIX TIPH  OCYIIECTBICHUH
00pa3oBaTeILHOTO Ipoliecca 10 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue 1O IIpousBoacTBoO JluneH3nonnoe / cBOOOAHO

pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nurensnonnoe

bpaysepsbl:

Sunexc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe

Google Chrome 3apyOexHoe cBOOOIHO pactpocTpaHsieMoe

Od¢ucHble NPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIIEH3HOHHOE

TeXstudio 3apy0exHoe cBOOOJIHO pacpOCTPaHIEMOE

Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpoCcTpaHsIeMoe

IIporpammHoe o0ecneueHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:

Toggle app | 3apyOexHoe | cBOOOIHO pacnpocTpaHsieMoe

CucreMbl ynpapjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxuoe | muuensnonHOE

Cucrtembl ynpapjieHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensnonHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensuonHOe

CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3MOHHOE

cucTeMa

CpencTBa AaHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JINIICH3MOHHOE

Cranpmapraeiid Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHOoe CBOOOJIHO pacIpOCTPaHIEMOE

Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacHpoOCTpaHsIeMOe

Anaconda 3apyOexHoe CcBOOOJ/IHO pacpocTpaHsIeMoe

Robotic Operating System 3apyOexHoe CcBOOOJ/IHO pacpocTpaHsIeMoe
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CopelliaSim 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMOe
Google Colaboratory 3apy0exKHOe CcBOOOIHO pacIpoCTpaHIEMOE
IlakeThl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMoe
Cucrtembl ynpapjieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBuCHI H CJTYKOBI:

Bind 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MetoanyecKue  OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4aIOUIUXCH M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce uzyueHust TucHMILIMHbBL (Moayiis) «MaTteMaTHuecKasi CTaTUCTHKA» B paMKax
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKhe BUIBI y4eOHOW pabOThI, KaK JICKIIUH,
CEeMMHApbl, JIOMAIlIHUE 3a/laHusl, KOHTPOJIbHAs padoTa W KOHTECT, a TAaKXK€ PA3JIMYHbIE BHJIbI
CaMOCTOSITENIbHOW paboThl 00y4aroluxcs MO 3aJaHUI0 IIPENOAABATENs, HAIpPaBICHHBIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpeIUIeHHMEe  MPaKTHYECKUX
npo(ecCHOHANBHBIX ~KOMIETEHLMH, moompeHne uHULMATHB. Kpome Toro, cryneHram
IPEe0CTaBIISACTCA BO3MOXKHOCTD MOJYy4eHUs] OOHYCHBIX 0OaJIOB 3a BHICOKUIH YPOBEHb BBIIOJIHEHUS
JOMAITHUX 33/IaHW, TPEBBIIIAIONIMNA CTaHAAPTHBIC TPEOOBAaHWS, NMPOSBICHUE HWHUIMATHBBI H
KpPEaTUBHOCTH.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCJIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOTo MaTepuaa, Kak IpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JICKIUH: KPAaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI MJIM MaTepUaNbl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMs, U MOMNBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecimu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH UM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOUM IesATeTbHOCTH, MPOBOAUMAs B Y4€OHOM 3aBEEHUU IO/
PYKOBOACTBOM TMpEMNojaBaTens, TA€ CTYACHTHl AaKTUBHO Yy4YacTBYIOT B OOCYKIEHUSX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNE3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIEH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMHM BaKHO BHUMATEIbHO O3HAKOMUTBCS C
TpeOOBaHUSAMHU M CPOKAMU BBINOJTHEHUs. PexoMmeHayeTcs pa30uBaTh 3aJaHusl Ha JTalbl, YTOOBI
n30exarb NEperpy3kd W Jydlle yCBOUTh Marepuas. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
uH(pOpMaIKK, BKIIIOYas yueOHUKH U OHJIaWH-PeCcypchl, Ui 6ojee riy0oKoro HOHUMaHUs TEMBI.

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

Llenb KOHTPOJIBHON PaOOTHI — MOTYYUTh CIIEIUAIbHBIE 3HAHUS 110 OJHOM MM HECKOJIBKUM
TeMaM JHUCUHUILIMHBI U POIEMOHCTPUPOBATH HABBIKM X MPAKTUYECKOIO TPUMEHEHHS.

Konmecm — HHTCPAKTUBHAA HnachopMa C 3aJaHusAIMKU pPa3HOro YpPOBHS CJIOXKHOCTU H
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ABTOMAaTUYECKOM MPOBEPKON PE3YyIbTATOB.

KoHTecT no3BoJiser OINCPAaTUBHO OLICHUBATL YCBOCHHC MATCpHUajla U BBIABJIATH HpOGCHBI B
3HAHUAX 4Yepe3 TeCThl U MpaKTHUYecKue 3aaayu. Takoil ¢opmar crmocoOCTBYET peryispHOU
CaMOIIPOBCPKE U MOBBIIIACT MOTHBAUIO K U3YYCHUTIO JUCHHUIIJIUHBI.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHOM paboOThI CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBIOJHEHHE YIeOHO-UCCIICIOBATEIBCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs 0 JUCHHMILUIUHE (MOIYJII0)

Kputepun nosyuenusi ypoBHsi M OlleHUBaHUA cPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuIuinHe (MoayJmo) «KMaTtemMaTHu4ecKasi CTAaTUCTHKAY

OueHuBaHuEe ypOBHSI YUYE€OHBIX JTOCTHKEHHUH, OOy4YalOMUXCA MO JUCHUIUIMHE (MOJIYIIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEKYTOUYHOM aTTeCTaIUH.

I[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
9K3aMeHa, Py STOM MPOBOJAUTCS OIICHKA KOMIIETCHIIMH, C(POPMUPOBAHHBIX IO JUCIUILUIMHE.

I[JISI OLCHUBAHWA TCKYWICIO KOHTPOJIA YCIICBACMOCTU H HpOMG)I(}ITO‘IHOﬁ arTeCramuu
HCIIOJIB3YCTCA )IGCSITI/I68.JIJ'IBH8.H [KaJIa OHCHHMBAHHA, KOTOpas COOTHOCHUTCA C TpaﬂHHHOHHOﬁ
OATHOAIIBHOM 1Ko CJICAYIOIUM 06p2130M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCLUIIINHBI.

JecaTubannbuas Ilarudanabuas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OILICHKA OIICHKA AUCHHILVIAHE (MOLYJIIO)
10 OTnnyHO CTyZIeHT NOJHOCTBIO BIAJEET 3HAHMAMU, HU3JIOKEHHBIMH B
9 OTIUYHO paboueil nmporpamme, U IIIyOOKO OCMBICHSET IUCHMIUIMHY. OH
OTIMYHO CaMOCTOSITENIbHO U JIOTUYECKU I10CJIE0BATENbHO OTBEYAET Ha

BCE BONPOCHI, AKLEHTHPYS BHUMaHUWE Ha Haubojiee BaKHOM.
YMeer aHaIM3WMpOBaTh, CpPaBHUBATH, KIAcCU(PHUIMPOBATH,
0000maTh,  KOHKPETHU3UPOBAaTH M CHCTEMaTHU3HPOBATH
W3y4YeHHBIH MaTepuall, BBLACTSS KIIOYEBBIE MOMEHTHl H
yCTaHaBNUBas  NPUYUHHO-CIEJICTBEHHBIE  CBs3U.  YeTko
(bopMyupyeT OTBETHI, YBEPEHHO UHTEPIIPETUPYET PE3YIbTaThI
aHAJIM30B U JIPYTUX MCCIEJOBAHMHN, a TaKKe PEIIaeT CIOKHbIE
3agaud. CTyJI€HT XOpOILO 3HAKOM C METOAaMU HUCCIIECAOBaHMUS,
HEOOXOIUMBIMH JUISI TPaKTHYECKOH AESTENbHOCTH, M YMEET
CBA3BIBATh TEOPETHUYECKUE ACTIEKThl IUCIUIUINHBI (MOIYJIs) C
MPaKTUYECKUMHU 3aJauaMH.

XOpOH.IO CTy,Z[GHT 06J1azxaeT SHAaHUAMU NOpeAMETa IOYTU B IIOJHOM

6 Xopomo obbeme pabodeil mporpaMMbl U CaMOCTOSITENIBHO, JIOTHYECKH
MOCIIEIOBATENILHO M BCECTOPOHHE OTBEYAET Ha BCE BOIMPOCHI,
aKIICHTUPYS BHIMAaHUE Ha HauboJiee 3HaYMMbIX MOMeHTaX. OH
yMeeT aHaAlM3UpOBaTh, CpPaBHUBATh, KIACCU(UIIMPOBATH,
0000maTh, KOHKPETH3WPOBATH W  CHCTEMAaTH3UPOBATh
I/ISY‘ICHHBIﬁ Mar€puall, BbIACIAA €T0 KIIOYCBBIC ACIICKTBI H
YCTaHaBJIMBAasl IPUUYUHHO-CIIEICTBEHHBIE CBSI3U. POPMYIIUpYET

CBOM  OTBCTbI, YBCPCHHO HHTCPHIPETUPYCT PEC3YJIbTAThI
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

aHAJN30B U JIPYTUX UCCIECIOBAHUMN, & TAKXKE PEIIACT CIOKHBIC
CUTyaIMoHHbIe 3a1a4i. CTYAEHT XOPOIIO 3HAKOM C METOJIaMHU
HCCIICIOBAHUS, HEOOXOIUMBIMU JUISE MIPaKTUYECKOM
NEATEILHOCTH, U YMEET CBA3BIBATh TEOPETUUYECKUE ACTICKTHI
IpeaMeTa ¢ MPaKTHISCKUMH 3a1adaMH.

5 Y noenetBoputensHo| CTyseHT ob6nagaeT 0a30BBIMH 3HAHWSAMH 110 IUCIUATUIHE
4 YV 10BIETBOPHTENHHO (MOJyJ1r0), HO UCTIBITHIBACT TPYAHOCTH MPH CAMOCTOSITEITBHBIX

OTBETaX W HCIOJNB3YeT HETOYHble (OPMYIUPOBKH. B Xome
OTBETOB OH JIONYCKaeT OIIMOKH, Kacarolluecs CyTH BOPOCOB.
CTyneHT crocoOeH pemiaTh TONBKO camble MPOCThIE 3aJa9n 1
BJaJieeT NIl ~ MHHUMAIbHBIM  HAbOpOM  METOJIOB

HCCIIEN0BAHUA.
3 He cnaun CryneHT He OBJajie] 00sM3aTe/IbHBIM MUHUMYMOM 3HAaHUH 110
He cnan NpeMEeTy W HE MOXXET OTBETUTh Ha BOMPOCHI, JaXe €CIU

1 He caan MpenoiaBaTenb  3aJaeT  JOTNOJHUTENIBHBIC  HABOSIIHE

BOIIPOCHL.

JucuurumHa (Moyiib) «MaremMaTndeckasi CTAaTUCTHKAY OLIEHUBACTCS CIICAYIOIIHM
o0pazoM:

AKTHBHOCTD Bec |KoauvecTBO Onucanue
Homamnnee 3amanue | 15% 15 HaGop 3ama4 mo TemMam Heenu
Konrect 30% 3 WHTepakTUBHBIE 3aJaHUS PAa3HOTO YPOBHS CIIOKHOCTHU C

ABTOMATUYECKOM NPOBEPKOM pe3yIbTaTOB

Kontponsnas padora | 20% 1 [Mucemennas padota ¢ HabOpoM 3a/1a4, KOTOPhIE HYKHO
PELINTH 32 OrPAHUYCHHOE BPEMs

OK3aMeH 35% 1 [TucemeHHast niw ycTHas paboTa HaJll 3aJJaHIEM,
HaIpaBJICHHBIM Ha MTPOBEPKY MOJYyYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIUILTHHE (MOYJIIIO)

B pamkax u3yueHus: AUCUUIUIMHBI (MOYJIs1) BOBMOXKHO MOJydeHUuEe OOHYCHBIX OalljIoB.

®opmyJia pacyéra UTOroBOi OLEHKHU MO AMCUMILIMHE (Moay.a0) «MaremaTnueckas
cratuctuka»: «0,15 % cpennee 3a nomamnue 3aganus + 0,3 X cpegHee 3a KoHTecThl + 0,3 X
KOHTpOJIbHAs paboTa + 0,35 X 3x3amen».

Texymmii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOMIUXCH MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe JOMaNIHUE 3aIaHUS

JlomamHee 3aganue 1.

3aganue 1. OnummMre OCHOBHBIE MOHSTHS IapaMETPUUYECKOW CTATUCTHKHU: BBIOOpKA,
CTaTHCTUYECKash MOJENb, MapaMeTp paclpeneieHus, ToueuHas oueHka. [IpuBeaure mpumepsl
pacnpezeneHuil (HopMajibHOE, OMHOMHUAIBHOE, SKCIIOHEHIIMAIBHOE) U UX NTapaMeTPOB.

3aganue 2. /[ns 3aganHoro HaGopa JaHHBIX (HampuMep, BbIOOpKa M3 HOPMaJbHOTO WIIH
SKCIIOHEHIMAJILHOTO paclpeieNieH!s1) BbIUMCINTE BHIOOPOUYHBIE OLIEHKH MapaMeTpoB (cpeaHee,
mucniepcust). CpaBHUTE MX C MCTMHHBIMU 3HAYEHUSMHU (€CIM M3BECTHBI) U IpPOAHATU3UPYHTE
MOBEJICHHUE OLIEHOK IPH YBETUYEHUHN 00bEMA BEIOOPKH.
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3ananue 3. [I[puMeHnTEe METOJ MAaKCUMAIBLHOTO MPABIOTIONOOMS SISl HAXOXKICHUS OIEHOK
napaMeTpoB pacrpeneiacHus (Ha BEIOOp: HOpMaIbHOE, ONHOMUATHLHOE HITM SKCIIOHEHIIHABLHOE).
BriBenuTe GopMyIIbl aHATUTUYECKU U PEATH3YHTE BRIYUCIICHUS HA TIPUMEPE CUHTETUYECKIX WIIH
peabHBIX JaHHBIX.

3ananme 4: UVccrnenyiite CBOWCTBA OILICHOK: COCTOSITENIBHOCTb, HECMEIIEHHOCTbD,
a3 dexTuBHOCTh. Ha MOAETMPOBAaHHBIX JTaHHBIX MOKAXKUTE, KaK OLICHKU BEIYT CEOsl MPHU POCTe
00béma BeIOOpKHU. [locTpoiiTe TpaduKy 3aBUCHUMOCTH CMEIICHHUS W JUCIEPCHH OT pa3Mepa
BBIOOPKH.

JlomamHee 3aganue 2.

3ananme 1. IlocTpoiiTe TOBEpHUTEIbHBIE MHTEPBAIBI JJISI MATEMATHYECKOTO OKUIAHUS H
JTUCIIEPCUU HOPMAJIBHO paclpeesI€HHOM cydyallHOM BETUYMHBI IPU U3BECTHOW U HEU3BECTHOM
mucnepcun. OOBACHUTE, MOYEeMY B KaXKIOM CIy4yae MCIONb3YEeTCS pa3HOE pacipeesieHue
(nHopmaneHoe, t-CTbI0/IeHTa, XU-KBaIpaT).

3aganue 2. J[71s 3a1aHHOM BRIOOPKH MOCTPOWTE TOBEPUTEIbHBIE MHTEPBAIBI PA3IHUYHBIMU
METOJIaMU: aHAMTUYECCKH (10 GopmyrnaMm) U ¢ momombelo Oyrcrperna. CpaBHUTE IMOTYYCHHBIE
WHTEPBAJIBI U IPOAHATH3UPYNUTE UX IIUPUHY U TIOKPBITHE MTPU PA3HBIX YPOBHAX JIOBEPHS.

3ananmue 3. [IpoBeanTe YHCICHHBIH SKCIIEPUMEHT: CTEHEPUPYITE MHOKECTBO BHIOOPOK U3
M3BECTHOI'O paclpeesieHusl U MOCTPOMTE T0OBEpPUTEIbHBIE HHTEPBAJIbI A cpenHero. OueHuTe
JIOJIF0 MHTEPBAJIOB, HAKPBIBAIOIIMX HMCTUHHOE 3HayeHHe (TokpeiTHe). [Ipoananusupyiite, Kak
MOKPBITUE 3aBUCUT OT 00bEMA BEIOOPKHU M YPOBHS JJOBEPUS.

3aganue 4: Vcnonb3ys OyTCTper, MOCTPONTE TOBEPUTEIbHBIE HHTEPBAIBI ISl MEAUAHbBI U
Kod(uIMeHTa Bapualuil — MapaMeTpoB, IS KOTOPBIX HET aHanuTu4deckux Gopmyn. CpaBHUTE
pe3yJIbTaThl ¢ KJIACCUUYECKUMH HHTEPBaAJIaMU JJIsl CPETHETO.

Jomamnee 3axanue 3.

3apnanue 1. ChopmynupyiiTe HYIEBYIO U albTEPHATHBHYIO TUIIOTE3bl JIS MPOBEPKHU
paBEHCTBA CPEHETO 3HAYEHUSI TEHEPATIbHOM COBOKYITHOCTH 3aJJaHHOMY uKciy. [IpoBeaure z- nunu
t-TecT, B 3aBUCUMOCTH OT yCHOBHﬁ, M cJIeTanTe BBIBOJ Ha OCHOBE p-value.

3aganue 2. [IpoBeppTe rUMoTe3y O PaBEHCTBE CPENHUX JIBYX HE3aBHCHUMBIX BHIOOPOK C
nomotipio t-kputepust CteroneHta. IlpoBepbTe NpeanochbUIKM (HOPMAIBHOCTh, PaBEHCTBO
JTUCTIEpCHUit), TPU HEOOXOAUMOCTH UCIIONB3YHTE HeapaMeTPUUYECKYIO allbTePHATHBY.

3aganue 3. [locTpoiiTe MOIIHOCTH TecTa YHCIEHHO: 3aUKCHpYyHTEe 00BEM BBIOOPKH U
YPOBEHb 3HAYMMOCTH, 3aTEM OLECHHUTE BEPOSITHOCTH OTBEPKEHHS HYJIEBOM THUIOTE3bl MPHU
Pa3IMYHBIX 3HAYEHUSIX aabTepHATUBEI. [locTpoiiTe rpaduk MOITHOCTH.

3ananue 4: IlpoBenute MHOKECTBEHHYIO MPOBEPKY THUIIOTE3 (HAMpUMEp, CpaBHEHUE
CpemHHX B HECKOJbKHX rpymmax). [I[pumenute nomnpaBky boundepponn wim meron Xoiama s
KOHTPOJISI ypoBHs JT0KHBIX OTKpeITU (FWER). O0BsicHuTE, 3aUueM Takue MONPaBKU HY>KHBI.

IIpumepHbIe 3aJaHUA 1)1 KOHTECTA
Kourecr 1.

3amanmue 1.

Kak Ha3bIBaeTCst BEpOSITHOCTH OTBEPTHYTH HYJIEBYIO TUITOTE3Y, KOTJIa OHAa BepHa?
OrtBert: omubKa nepBoro poja / ypopeHb 3HauuMoctu / alpha
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3amanmue 2.
JJist IpOBEpKH TUIOTE3BI O CPETHEM MPU U3BECTHOM TUCTIEPCUN HOPMATBHOTO PACIIPEICTICHUS
UCIIOJIb3YETCS:
A) t-xpurepwuii
B) kpurepuii xu-xkBaapar
C) z-xpurepuii
D) xputepuit @uiepa
OtBer: C
3amanmue 3.

Bri6opka u3 25 nabmonenuit umeer cpeanee 10.4 u crangaptHoe oTkiaonenue 2. [lposepsiercs
_ 1:40=10.

runote3a [HO:x=10 npoTtus

Paccuuraiite 3Hauenue t-craTucTuk. OKpYyriuTe 10 JBYX 3HAKOB MOCIIE 3aISATOM.
OtBet: 1.00
3amanmue 4.
p-value okazanock paBuo 0.03. I[Ipu ypoBue 3naunmoctu 0.05 HyseBas rumoresa:

A) TlpuanmaeTcs

B) Otkinonsiercs

C) TpebOyercs GobIe JaHHBIX

D) He moxeT ObITh TpOBEpEHA
Otger: B
3aganmue 5.
[Tpu cpaBHEHHNH CPEHHX IBYX HE3aBUCHMBIX BBIOOPOK 00BEMOM 15 1 18, ¢ paBHBIMU, HO
HEU3BECTHBIMH JTUCIEPCUIMU, YUCIIO CTENeHeH cBOOO b1 i t-kpuTepust CTbIOJCHTA PABHO:
Ortgert: 31

Komnrecr 2.

3aganue 1.
Kakoii kputepuii ucnosb3yercs 17t IPOBEPKU TUIIOTE3bI O MEAMAHE OJJHOM BBIOOPKH ITPH
OTCYTCTBHH NPEANOIOKEHUHN O pacrpeneaeHuu?
A) t-kpurtepwuii
B) Kputepuii 3HakoB
C) Kpurepuit xu-kBaapat
D) Kpurepuit @uiepa
Otger: B
3aganmue 2.
Kpurepniit ManHa—Y UTHU IPUMEHSAETCS 111 CPAaBHEHUS:
A) lucnepcuii 1ByX BbIOOPOK
B) Cpennux tpéx u Oonee BEIOOPOK
C) Menuan AByX HE3aBUCUMBIX BBIOOPOK
D) Cornacust ¢ HOpMaJbHBIM pacrpeieIeHueM
Otser: C
3amanmne 3
Bri6opka: 3, 5, 7, 8, 10. [IpoBepsieTcst rumoTresa o0 TOM, 4TO MeIraHa paBHa 0.
Ckosbko HaOro1eHui Oombie 67
OrBer: 3
3amanne 4
Kpurepuit Konmoroposa—CmMupHOBa UCHOIB3YyeTCA ISl IPOBEPKHU:
A) PaBeHcTBa cpenHHX
B) HopmanbHoCTH pactipeneneHust
C) HezaBucuMocTH MpU3HAKOB
D) Cornacust s5MnupuaecKkoro pactpeaesieHus C TEOPETHISCKUM
OtBer: D
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3aganue 5

s n1Byx BbI0OpOK 00bEMOM 10 1 12 xputepuit ManHa—YUTHH Jall CTATUCTUKY @
Uemy paBHa cymMMa paHIOB B IEpPBOI BEIOOpKE?

Moxckaska: U=R1-2n1(n1+1)

Otset: 90

Konrecr 3.

3aganue 1
Meton Monte-Kapno ocHOBaH Ha:
A) AHaTUTHYECKUX MPEeoOpa3oBaHUAX
B) CuMBOJIbHBIX BBIYMCIIEHUSAX
C) City4aifHOM MOJIETUPOBAHUH
D) I'paguentHOoM ciycke
OtBert: C
3aganue 2
YtoGbl ouernts [E[X2], rae \X~Uniform(0,2), ¢ momotsio MonTe-Kapio HyxHO:
A) B34t1b 01HO 3HaueHHE X ¥ BO3BECTH B KBaJpaT
B) CrenepupoBatb MHOTO 3HAaU€HUN X, BO3BECTH B KBaJApaT, HAUTU CpeHEE
C) Pemuth nHTErpan aHaIUTUYECKU
D) ITocTpouTs rucTOrpamMmy
Otger: B
3amanmne 3
C nomopio Metosia MonTe-Kapio onenure [01e—x2dX.
Crenepupyiite 10000 Touek u3 Uniform(0,1), Bbrunciute cpeatee m.
BBenute pe3yabpTar ¢ TOYHOCTHIO 10 3 3HAKOB MOCIIE 3aISATOM.
IIpumepHbIii mnpaBUIbHBINH oTBeT: 0.747
(Cucmema npunumaem snauvenus 6 ouanazoue [0.740, 0.755] ¢ yuémom cmamucmuyeckotul
sapuayuu)
3aganue 4
YToOBl OLIEHUTH MOIHOCTh TecTa ¢ moMoIkio MonTe-Kapio, HyxkHo:
A) IlpoBepuTh rUNOTE3Y OJUH pa3
B) MHOrokpaTHo MOJIeIMPOBaTh JJaHHBIE 1101 ATbTEPHATUBON M CYMTATH JIOJTIO
OTBEPKCHHUU
C) Haiitu p-value ananutuyecku
D) HUcnonb3oBatek OyTCcTpen
OtBer: B
3aganue 5
ITycth ‘Xl,. . .,Xn~N(0,1)‘. Onenute ¢ nomonibro MonTe-Kapiio BeposiTHOCTh pu
n=25.
ITposeaute 10000 cumynsanmii. BBeaure pe3ynpTar ¢ TOYHOCTBIO 10 3 3HAKOB IOCJIE 3asATOM.
IIpumepHsbiii npaBuabHbIil oTBeT: 0.006
(Honycmumsiii ouanaszon: [0.005, 0.007])

IIpumepHbIe 3a1aHUA 1JIs1 KOHTPOJIbHON PadoThl

1. Bri6opka o0bémMom 100 13 HOpMAIBHOTO pacipeieleHnst UMeeT BbIOopouHoe cpeanee 15.2.
SIBnsieTcs T 3TO 3HaYEHHE TOUEYHOM OILIEHKON MaTeMaTuyeckoro oxuaanus? O0ocHynTe
OTBeET.

2. JUIst BEIGOPKH X;,Xp,. . ., Xy M3 SKCIIOHCHIHATBHOTO PACTIPEACICHHS C IIIOTHOCTBIO
f(X)=Ae—Ax, x>0, 3ammmmTe QYHKIHMIO IPABIOIIOT00HS.
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3. HaiinuTe olieHKY MakCUMalbHOTO MPaBA0NO100Ms apaMeTpa @ JUIS OKCIIOHEHLIMAIIBHOT O
pacnpeneeHus.

4. Bseibopka: 4, 6, 5, 7, 3. Haligute HecCMEIIEHHYIO OIICHKY AWCIIEPCHH.

Yrto 03HavaeT, 4To OLIEHKA fABIsIETCA cocmosimenvrou? IlpuBenure npuMep cocTosATEIbHON
OLICHKH.

6. Iloctpoiite 95%-ii MOBEPUTEIBHBIA HHTEPBAJ IJII MATEMAaTUUECKOTO OXKHUIaHUS
HOPMAJIHOTO PacIpeeneHust, ecim usBectHo: =20, lb=4, n=64|. Ucnons3yiite KBAHTHIb
70.975=1.96.

7. Yemy paBeH K0d(pPHULIKEHT JOBEPHSI, €CIIU YPOBEHb 3HAUUMOCTH ?

8. B kakom ciydae A HOCTPOCHUS JOBEPUTEIBHOTO HHTEpBaja JIsl CPEAHET0 UCIIONIb3YyeTcCs t-
pacripezielieHie BMECTO HOPMAJILHOTO?

9. OOwbsicHuTe, B 4€M CyTh MeTOa OyTcTpemna MpHu MOCTPOSCHUH JIOBEPUTEIHLHOIO HHTEpBaJia
JUIS. MEJTUAHBI.

10. 13 rerepanbHON COBOKYITHOCTH M3BJICYCHA BBIOOpKA 00BEMOM 25. BeiOopouHOE cpeiHee —
50, ucnpaBieHHoe crangapTHoe oTkioHeHue — 10. Haliqure 3HaueHue t-CTaTUCTUKY JIJIs1
IIPOBEPKHU TUIIOTE3bI .

3ananus AJ1s1 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)
Ne 3aganue OTtBer Komneren
n/n U

1 | B KoHTEKCTE MapaMeTpHUECKON CTATHCTUKH YKKUTE napamerp / mapamerp YK-1
TEPMUH I 6a30BOTO MOHATHS, 0003HAYAIOIICTO pacnpeneneHus
YHCIIOBYIO XapaKTEPUCTUKY TeHEPAIEHON COBOKYITHOCTH,

KOTOPYIO HEOOXOIMMO OLICHUTb.

2 | B pa3zene TeopeTHYECKUX OCHOB YKaKUTE Ha3BaHHE METO]] MAaKCHMAJIbHOTO VK-1
METO/1a, UCTIONb3yEMOTO ISl TIOCTPOEHHS TOUEUHBIX npasonono6us /

OLIEHOK Ha OCHOBE HAOIIOAAEMBIX JaHHBIX. maximu_m I”fe"hOOd
estimation

3 | TIpu aHamu3e CBOMCTB OLICHOK YKAXKUTE TSPMHH JIJIsI HECMeELEHHAs OLleHKa / YK-1
OIIEHKH, MATEMaTHUECKOEe OKHIAHHE KOTOPOii COBIAIAET unbiased estimator
C UCTUHHBIM 3HAYECHUEM ITapamMeTpa.

4 | B cuCTeMHOM MOAXO/E K CTATUCTUYECKOMY BBIBOTY COCTOSITEIILHOCTB / VK-1
YKaXHTE CBOWCTBO OLICHKH, TPU KOTOPOM OHA consistent estimator
NpUOIMKASTCS K HICTHHHOMY 3HAUCHHUIO TIPH YBEIIMUCHUN
00bEMa BHIOOPKH.

5 | IIpu onpenenennu 3aja4 B CTATUCTHYECKOM OI[CHUBAHUH 3¢ dexTUBHOCTD / YK-2
YKaXUTE MIPUHIHIL, COTIACHO KOTOPOMY BBIOHpaeTCs s¢dexruBHas oLeHKa
OLICHKA C HAUMEHBIIEH Tucnepcueit cpeau
HECMEIIEHHBIX.

6 | B BbIOOpE ONTHMABHBIX CIOCOOOB aHAJIM3a JaHHBIX CXOJUMOCTb T10 VK-2
YKQKUATE TUI CXOAUMOCTH, TP KOTOPOM BEPOATHOCTH
MOCJIE/IOBATEIILHOCTh OIIEHOK CTPEMHTCSI K ICTUHHOMY
3HAa4YCHUIO 110 BEPOATHOCTH.

7 | [Ipu dopmynupoBKe 11esei sl HHTEPBATLHOTO Oytcrpern / bootstrap YK-2
OLICHUBAHUS YKKUTE METOJI TIOCTPOCHUS JOBEPUTEIIEHBIX
MHTEPBAJIOB 0€3 MPE/IIOIOKESHUI 0 BUJIE paciipe/ieieHHsI.

8 | B peanbHbIX yCIoBUsIX 00pabOTKH BEIOOPOK YKaKUTE Oytcrpen / resampling YK-2
MOAXOJ K OLEHKE CTaHJaPTHON OIIMOKU CTATUCTUKH C
MTOMOIIBIO TIOBTOPHOW BBIOOPKH.
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9 | B npukiagHoi MaTeMaTHKE CTATUCTHKH YKAXKHUTE JIOBEPUTEIbHBII OIlK-1
HMHTEPBaJl, KOTOPBIH C 331aHHON BEPOATHOCTBHIO MHTEpBAI / confidence
HAKpBIBACT HCTHHHOE 3HAUCHHE ITapaMeTpa. interval

10 | Ipu popmynupoBKe 3a1a4n OLCHKU CPEIHETO MPU t-pacnpenenenue / OIIK-1
HEU3BECTHOU JUCIIEPCUM YKAKUTE PACIPEICIICHUE, pacIpeieIcHue
HUCIIONBb3yeMOE /I OCTPOEHHUS IOBEPUTENEHOTO Crbronenta
WHTEpBaa.

11 | B ananu3e pe3ysbTaToB MPOBEPKH THIIOTE3 YKAKHUTE YPOBEHb 3HAYMMOCTH / OIIK-1
BEJINYUHY, OIIPEACIIAIONIYIO TOPOT IS OTKJIIOHCHHUS alpha
HYJICBOH THUIIOTE3HI.

12 | Tlpwu pemenun 33124 MPOBEPKU THIIOTE3 YKAKHUTE p-value / nocturaemprit OIlK-1
3Ha4Y€HUE, IIPA KOTOPOM HYJIEBAs THIIOTE3a OTKIOHAETCS, YPOBCHb 3HAYUMOCTH
€CIIM OHO MEHBIIIE 331aHHOTO YPOBHSI 3HAYHMOCTH.

13 | B maremarndeckoit GopMyITHPOBKE CTATUCTUYCCKUX HyJseBas runotesa / Ho IK-1
3a]a4u YKaXKHTe TUTIOTE3Y, [TOISKAIYI0 IPOBEPKE U
MPEIOJIAraloIy 0 OTCYTCTBHE AP deKTa.

14 | IIpu 060CHOBaHHMM CTATHCTUYECKOTO BBIBOJIA YKa)KUTE OIIeHKa CTaHAapTHON [K-1
MaTEMaTUYECKYIO OTIEPALMIO, JIEKAILYIO B OCHOBE OLIMOKH / BBIYUCICHHE
HIOCTPOEHHS JOBEPUTEIHLHOTO HHTEPBAJIA ISl CPEHETO. CTaHapTHOH OUIMOKH

15 | B ananm3e kayecTBa HEMapaMeTPUICCKUX METOIOB KpUTEpHid [K-1
YKa)KUTE KPUTEPH [Tl TPOBEPKHU COTITIACHS Konmoroposa—
SMIMPHYECKOTO PACIIPENETIEHHS C TEOPETUYECKHM. Cmmprosa /

Kolmogorov-Smirnov
test

16 | Ilpu GpopmynupoBKe 3aJa4u CPaBHEHUS IBYX BEIOOPOK Kputepuil Manna— IK-1
0e3 NpE/NoI0KEHUs O HOPMATEHOCTH YKAKHTE Yurau / Mann-Whitney
HeNapaMeTpUYECKUil KpUTEPUH IS IBYX HE3aBUCUMBIX U test
TPYIIIL

17 | B penieHnyu THMIOBBIX 33/1a4 CTATUCTHYECKOTO metox MonTte-Kapiio / TIK-2
MOJICJIMPOBAHHS YKAXKUTE METO]], OCHOBAHHBIN Ha Monte Carlo method
CITy4aifHOM TeHepaluy JaHHBIX ISl OLCHKH
XapaKTePUCTUK PaCIpeIeIICHUI.

18 | Ilpu ucnonszoanun UKT B cTarucTHyeckux pacuérax metox MonTte-Kaprio / [1K-2
YKKUTE MOJIXO/T K YACIICHHOHN OIICHKE BEPOSITHOCTEH U Monte Carlo simulation
MHTETPAJIOB C TIOMOIIBIO CUMYJISIIUI.

19 | B npodeccroHanbHOM AeSTENBHOCTH C BLIOOPOYHBIMU Q-Q plot / xBaHTHIIB- IK-2
JAHHBIMU YKaXXUTE BU3YaJIbHBIN METOJ IPOBEPKH KBAaHTHJIBHBIN rpaduK
HOPMAaJIbHOCTH PaCTIpe/ICIIeHUsL.

20 | TIpu MHTErpaIMK CTATUCTUYECKUX METOJI0B B FDR / false discovery IK-2

WCCIIeIOBAHUE YKKUTE MEPY KOHTPOJIS OIINOOK MPH
MHOKECTBEHHOU MPOBEPKE TUTTOTES.

rate
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