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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nporpamma auctumianHbel (Moayssi) «OCHOBBI CTaTUCTUKHU. [IpoaBUHYTHIN
YPOBEHB)» COCTaBJIEHA B COOTBETCTBHU C (eIepajbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BBICIIETO 00pa3oBaHMs — MarucTpaTypa no HampasieHuto 02.04.01 Martematuka u
KOMIIBIOTEpPHBIE Haykd, mpoduiab IIporpamMMuas HHXEHEpHs, YTBEPKACHHBIH TMPHUKA30M
MuHucTepcTBa HayKu M BhIciiero oopasoanusi Poccuiickoit @enepanuu Ne 810 ot 23.08.2017
roja.

Nzyuenue nucuuruinnbl (Moayisi) «OCHOBBI CTaTUCTUKH. [IpoABHHYTHINH YPOBEHb» UTPaeT
KITFOYEBYIO POJIb B (GOPMHUPOBAHUH Y CTYJICHTOB HABBIKOB aHAIN3a, MHTEPIIPETAIUU U 000011IeHUS
JTAHHBIX, HEOOXOMUMBIX Ul MPHUHATHS OOOCHOBAHHBIX PEHICHUH HA OCHOBE KOJMYECTBEHHOM
uHpopmanuu. OCBOCHHE MPOABHHYTHIX CTATUCTHYECKUX METOJOB IO3BOJSET CIEIHATUCTaM
a¢dhekTHBHO paboTaTh C JaHHBIMH, CTPOUTH HAJIEKHBIE BBIBOIBI © 00OCHOBBIBATH CTPATETUICCKUE
pELICHUS B YCIOBUAX CIOKHOM U JMHAMUYHON PEAIBHOCTH.

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

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
[lporpamMHasi WH)XEHEpUsT M BXOJIUT B BapHAaTUBHYK dYacTh bioka 1, dbopmupyemyro
Y4aCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH KaK TUCIMILIMHA 10 BHIOOPY.

Jucnumimza (MOAynb) JOCTYIHA K U3y4eHHIO Ha 1 Kypce Bo 2 ceMecTpe.

Heap u3yyeHuss QMCUMIUIMHBI (MOAYJs): cpOpMHUPOBATH y CTYJIEHTOB TEOPETUUYECKUE
3HaHMS U NPAKTUYECKUE HABBIKM B 00JACTH MaTEMaTHYECKOM CTaTUCTHKU, HEOOXOIUMBIE IJis
KOPPEKTHOTO aHaju3a JaHHBIX, MOCTPOCHUS OILICHOK, MPOBEPKH THIOTE3 M MpoBeaeHus A/B
TECTOB B YCJIOBHSIX pealbHBIX 3a/1ay.

3agaun n3y4yeHusi IMCHUILIHHBI (MOAYJISA):

— OCBOMWTH KIIFOUEBBIE OHIATHUS TEOPUH BEPOSITHOCTEN U MATEMATUUECKOW CTATUCTUKU:
pacnpeneneHus, OLeHKH, TOBEPUTEIIbHbIE HHTEPBAJIbl, TUTIOTE3HI,
— HAYYUTHCS IPUMEHATh METOAbl TOUEYHOTO U MHTEPBAIBHOTO OLIEHUBAHUS, BKIIIOYas
METOJl MOMEHTOB ¥ MAaKCUMaJIbHOTO MPaBIONOA00uS;
— OCBOWUTbH TEXHHMKU IPOBEPKM CTATUCTUYECKHX THUIOTE3 W HHTEPHPETALNH MX
pe3yJIbTaToB,;
— pa3paboTaTh HaBBIKM MPOEKTUPOBAHUA U aHaIu3a A/B TecTOB ¢ y4€TOM MOIITHOCTH,
pa3zMepa BBIOOPKU U KOPPEKTHOCTH BHIBOJIOB,;
— TPUOOPECTH OMBIT pabOTHI C KOPPETSALUEH, KOBapHAITUEH U IMHEWHON perpeccue,
a TaKKe MPUMEHEeHUs MeTojia OyTcTpana u 6a30BBIX MOHATHI Teopunu HHPOPMAIUH.
B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS T0JI5KEH:
3Hamb:
— OIIpeesIeH s, TapaMeTphl U XapaKTePUCTUKH OCHOBHBIX PacHpe/IesIeHUH];
— TOYEYHBIE OIIEHKU 1 UX CBOWCTBA;
— METOJ] MOMEHTOB U METOJ] MAaKCHUMAJILHOTO MPaBJIONOA00US;
— OCHOBHBIE TIPE/IENIbHBIE TEOPEMbI MATEMATUYECKON CTaTUCTHKH;
— METO/IMKA MOCTPOEHUS U BUJIbI IOBEPUTEIbHBIX HHTEPBAJIOB;
— MeTroanKa OyTcTpana JiUs pa3IudHbIX 3a/1a4,
— TOHSITHUS U AITOPUTMBI, CBA3aHHBIE C TECTUPOBAHUEM THIIOTE3;
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NOHATUE KOBapHallMM W Ppa3iIMyYHble BUABI KOPpEIsLUH, a TaKkKe 3HAYMMOCTb
KOppEJALHNA;

OCHOBHBIC ITOHATHS JIMHEHHOHN perpeccuu;

9Talbl U pa3inyHble TeXHUKU A/B TectupoBaHus;

0a30Bble MOHATHUS TEOPUU HH(OPMAITHIH.

ymembw:

BU3yaJIM3UPOBATh IUIOTHOCTh M PACCUUTHIBATH XaPAKTEPUCTUKU PA3IMUHBIX
pacrpeieNICHHi,

PacCUHMTHIBATh M HHTEPIIPETUPOBATH TOUCYHBIC OIICHKH Ha BHIOOPKE;

CTPOUTH JIOBEPUTEIIHLHBIC HHTEPBAJIBI,

TECTUPOBATh THUIOTE3bl C IMOMOIIBIO MMAPAMETPUUYECKUX U HEMapaMeTPUUEeCKUX
KPUTEPUEB;

ONM(POBLIBATh 3aBUCUMOCTh MEXIY CIyJalHBIMHA BEIIMUYMHAMHU H OMPEICIIATH
3HAYNMOCTbH 3aBUCHMOCTH,

MIPOEKTUPOBATH, 3aIyCKaTh M aHATU3UpoBaTh A/B TecTsl;

MIPUMEHSATH PACYET SHTPOIMH B CTATUCTUYECKUX 3aavax.

eénaoems:

HaBBIKOM CTPOUTH paclpeieIeHUs] U pacCUMTHIBATh UX XapaKTEepUCTUKH B python;
crocobaMM pacCcUUTHIBaTh M HMHTEPIPETUPOBATH TOYEUHbIE M HHTEPBAJIbHbBIE
OLICHKH;

OIIBITOM JI€JIATh BBIBOJIBI C IIOMOIIbIO TECTUPOBAHUS TUIIOTES,;

IPAaKTUKON HCHONb30BaTh OyTCTpam A MOCTPOEHHUsS OLIEHOK M TECTHPOBAHUS
TUIIOTE3;

OIIBITOM JI€JIATh BBIBOJbI O KOPPEIJALIMH U Kay3alu CIIy4YalHbIX BEJINYUH;
MPAKTUKOM 3aIycKaTh, MOHUTOPUTH U OLIM(POBBIBATH PE3yJIbTaThl MpoBeaeHus A/B
TECTOB.

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

KomnereHnuus Conep:xanue Nuaukarop IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETEHIIHH KOMIIETEHIIHH 00y4YeHusl Mo TUCHUILIHHE (MOYJII0)
VK-6. Crocoben VK-6.1. 3HaeT OCHOBHBIE METOLI CAMOOLIEHKHU U
OTIpEICTISATh ’ aHaJIM3a CBOEH JesTeTbHOCTH, a TaKXKe
pealn30BLIBATh MIPUHIIUIIBL YIIPABICHUS BPEMCHEM U
MIPUOPUTETHI IeJIeToIaraHus
COOCTBEHHOMI VK-6.2. YMeeT cTaBUTh peanuCTUIHbIE U
JIeSITEeIbHOCTH U JIOCTHKMIMEBIE TIEJIH, OTIPEICTISTh
CIIOCOOBI e¢ MIPUOPUTETHI B CBOCH JEATEILHOCTH, &
COBEPIIICHCTBOBAHUS TaKKe pa3pabaThiBaTh U BHEAPSATH ILIAHBI
Ha OCHOBE 10 COBEPILIEHCTBOBAHUIO CBOUX HABBHIKOB U
CaMOOIICHKHU KOMIICTCHIIUH Ha OCHOBE TOJIYYCHHOM
CaMOOIICHKHU
YK-6.3. NmeeT mpakTH9ECKHiA OTIBIT IPUMEHEHUS
METOJO0B CAMOOILICHKHU B CBOEH
po(heCCUOHAIBHOM NIEATEILHOCTH,
BKJIIOYAs y4acTUE B TPEHUHTaX, CEMHHApax
Y IPOEKTaX, HAPABJICHHBIX Ha Pa3BUTHE
TgHOH 3 (HEKTUBHOCTH U
po(heCCHOHAIBHOI'O POCTa
OIIK-1. CriocoO€eH HaxOOuTh, OIIK-1.1. 3HaeT OCHOBHBIE METO/IBI U IMOIXObI K
(dhopMyITUpPOBATH U PEIIeHHUIO 33129 MIPUKIIATHON U
peliaTh aKTyajabHbIe KOMITBIOTEPHOM MaTEMaTHKH, BKITIOYas
Y 3HAYUMBIC AITOPUTMBI, MATEMATHUECKOEC
poOIIEMBI MOJIETTUPOBaHKE U TEOPHIO ONITHMHU3AIINH,
MIPUKJIATHON U a TaKKe COBPEMEHHbBIC HHCTPYMEHTHI U
KOMIIBIOTEPHOU TEXHOJIOTUH, UCTIONB3yEMbIE B 3TOU
MaTeMaTHKH obnactu
OIIK-1.2. YMeer aHanu3upoBaTh U GOPMYIUPOBATH
MaTeMaTHYECKHUE 3a/1a4H, IPUMCHSTh
COOTBETCTBYIOIINE METO/IbI U AJITOPUTMBI
JUTSL UX PEIIICHUs, a TaKXKe
WHTEPIIPETUPOBATh U TPEACTABIIATH
pe3yJIbTaThl B HOHATHOM U JOCTYIHOU
dhopme
OIIK-1.3. Hmeet npakTHUECKHUI ONBIT pabOTHI HAL
MPOEKTAaMU WJIU MCCJICIOBAaHUSIMHU B
00J1aCTH IPUKIIAIHON ¥ KOMITBIOTEPHOM
MaTeMaTHKH, BKIIFOUYasl y4acTue B
KOHKYpCax, OJIMMITHA/IaX WIIN Hay9IHBIX
MyOJIMKAITNSX, T/I€ OBLUTH PEIeHbI
AKTyaJIbHBIC U 3HAYMMBIC 33]1a41
IK-1. Criocoben MK-1.1. 3HAEeT OCHOBHBIE TEOPETUUECKUE
onpeAesATh 00IIre KOHIEHIMK 1 TIPUHIUIIBI, OTHOCSIIHECS K
dbopMbI 1 00J1acTH IPOrpaMMHON MH)KEHEPHH, a
3aKOHOMEPHOCTH TaKKe KIFYEBBIC 3aKOHOMEPHOCTH U
obnactu MOJIETTH, KOTOPBIE TIOMOTAIOT B aHAIIN3E U
MPOrpaMMHOM HMHTEPIPETAINU TaHHBIX
HUHXEHEPUHU IK-1.2. YMeeT MpoBOAUTh CUCTEMATUUECKUI
aHaJM3 00JIaCTH MTPOrPaMMHON
HMHXCHEPHUH, BBISBIISITh U (POPMYJIHUPOBATH
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06H.II/IC 3aKOHOMCPHOCTHU U TCHACHI WU, a
TaKXXE IMIPUMCHATh METOABI UCCIICIOBaAHUA
AJI TOJIYYCHH A HOBBIX 3HAaHUU U
TTOHMMAaHMs

IK-1.3. Hmeet nmpakTHUECKHUMA OTBIT PabOTHI B
001acTH IIPOrpaMMHON HHKEHEPHH,
BKJIIOYAsl y4acTUE B HAYYHBIX MPOEKTAX,
HCCIICI0OBAHUSAX WA TPAKTHYECKHX
3aJaHUsX, T1€ ObUIN BBISBICHBI U OIIMCAHBI
obmre hopMBI M 3aKOHOMEPHOCTH
[K-3. CriocobeH pemaThb [K-3.1. 3HaeT OCHOBHBIE PUHIUIIBI K METO/IBI
3a1a4u peeHus 3aaa4 npodeccroHaNbHOM
podeCCHOHATTEHOM NESATESITLHOCTH, a TAKXKE CTIOCOOBI
JeSITeTbHOCTH, (hopMynHpOBaHHSA U MPEJICTABICHUS
(hopmMynHpOBaTH Pe3yAbTAaTOB, BKIIIOYAs aHATTU3
pe3ynbTaT, yBUIETh MOCTIEICTBUN M UX 3HAYUMOCTh B
CIICIICTBUS KOHTEKCTE MIPOEKTa
MOJTy4YE€HHOTO [K-3.2. YMeeT NpuMeHsTh MaTeMaTH4YecKue U
pesynbraTa KOMITBIOTEPHBIE METOIBI IJIs PELICHUS
KOHKPETHBIX 3a7a4, (GOpMyIHpOBaTh
YeTKHe 1 000CHOBAaHHBIE PE3yIbTATHI, a
TaKXe aHaJIM3UPOBATh UX MOCIIEICTBHS AJIS
JaJbHEHIINX ACUCTBUI U pelIeHUI
[K-3.3. HmeeT mpakTHYECKHiA OTIBIT B PEIICHUT
npodecCHOHANBHBIX 3a71a4, BKITIOYast
y4JacTHe B MPOEKTaX, I/ie ObLUTH MOTyYCHBI
Pe3yabTaThl M IPOAHATM3UPOBAHBI MX
CIIEZICTBUSI, YTO CIIOCOOCTBOBAIIO
OPUHITHIO 000CHOBAaHHBIX PEHICHUH
[1K-6 Crioco0eH [1K-6.1. 3HaeT OCHOBHBIC SI3BIKU
pa3pabaTbIBaTh MIPOTPaMMHUPOBAHHUSI, METOIbI Pa3padOTKU
pOrpaMMHOE pOrpaMMHOTO 00eCIieueHH s, a TaKKe
obecrieueHue s NPUHIMITEI TPOSKTHPOBAHHS U
peLeHus APXUTEKTYPHI IPOrPAMMHBIX CHUCTEM,
NPUKJIaTHBIX 337124 B NPUMEHSEMBIX B KOHKPETHOH MpeMeTHON
chepe o0sacTu
npodeccuoHaNbHON I1K-6.2. YMeeT aHanu3upoBaTh NPUKIAIHBIC
JeSITeIbHOCTH 3aa4u, pa3padbaTeiBaTh aJITOPUTMBI U
peaTu30BBIBATh UX B BHJIE TPOTPAMMHOIO
o0ecrieyeHusi, UCTIONb3Ys COBPEMEHHBIE
HHCTPYMEHTHI U TEXHOJIOTUH, @ TAKXKE
NPOBOJIMTH TECTUPOBAHUE U OTIAJIKY
CO3JaHHBIX PELICHUN
I1K-6.3. NwmeeT nmpakTuveckuii OMBIT pa3padoTKu

MPOrPaMMHOT0 00ECIIeUCHH S B paMKax
PCAIBHBIX MMPOCKTOB, BKJIFOYaA y4aCTHE B
KOMaHaax, riac ObLITH YCHIECIIHO
peaTM30BaHbI PEUICHUS IS KOHKPETHBIX
MIPUKIIATHBIX 3371249 B cepe
podecCHOHAIBbHON AESITEIbHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
m/m HaumeHoBanue Qunas dopua TKY
pa3aena IMCUUIITIHHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapbl CamocrosTe
(MoayJis) (npa K KOHTPOJIb
pakTuiec OHTPOJb JIbHasI yenesaemocTH)
KHe padora
3aHSATHA)

1 Beenenue. 3 6 10 Jlomarrnaue
AKcHoOMaTHKa TEOpUHU 3a/IaHUs
BEPOATHOCTEN

2 Pacripenenenus u 8 15 25 JomariHue
OIICHKU 3a/IaHUs

3 I'unotessl u A/B TecTh 8 15 25 Homarnue

3a/IaHus

4 3aBHCUMOCTh 8 15 2 25 JloMarnave
CITy4YaiHBIX BEJTHYUH 3aJ1aHus,

KonTponbHas
pabota

5 Teopus napopmanun 3 7 11 Jomarmame

3aJlaHus
Ixzamen 4
Hmozo: 30 58 6 96
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIs)
Nen/m HaumeHnoBaHue pa3jesia IMCUUIIIMHBI Coaep:xanue TUCHUILIHHBI (MOAYJIs1) IO TeMaM
(MmoxyJis)
1 Beenenue. AxkcuomaTika TEOpUU AKcuoMaTHKa TEOpUHU BEPOATHOCTEMN
BEPOSATHOCTEN
2 Pacnipenenenus u onieHKH JluckpeTHbIe 1 HETIPEPHIBHBIE paclpeaeIeHUs
CBolicTBa TOYEYHBIX OLIEHOK - 1
CBolicTBa TOYEYHBIX OLIEHOK - 2
MeTo/1bl TOCTPOEHHUS OLICHOK
JloBepuTEIIbHBIC MHTEPBAJIBI M YUCIICHHBIC METOIbI
3 I'urmoTessr u A/B TecTh BBenenue B runoresbl U MPOAYKTOBBIE IKCTIEPUMEHTHI
p-3HaYeHrWe, MUHHMAJbHBINA NETEKTUPYEMBbIH 3PQPeKT u
MOIITHOCTh
Kpurepuit CTeloieHTa U TECTHI HA AUCTIEPCHUIO
MHOKXECTBEHHOE TECTUPOBAHUE U TIPOAYKTOBBIC TECTHI
KontponbHas pabota Ha ceMuHape
Henapamerpuueckue KpuTepuu
4 3aBUCHMOCTbH CITyYaiHbIX BETHYUH 3aBUCHMOCTH CITYYaiHBIX BEITHYHUH
Koppensiuus
Jluneitnas perpeccus - 1
Jluneiinas perpeccus - 2
5 Teopus nadopmanmu OcHoBBI TeOpUHU HHGOPMALUU
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnognas numepamypa:

1. Kpemep, H. IlI. Teopus BeposiTHOCTEH M MaTeMaTHYecKas CTaTHCTHUKA : y4E€OHHK U
npaktukyMm s By30B / H. III. Kpemep. — 5-e u3z., nepepad. u gon. — Mocksa : U3naTenbcTBo
FOpaiit, 2025. — 538 ¢. — (Bsicmee obpazosanne). — ISBN 978-5-534-10004-4. — Texer :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit] —  URL:
https://urait.ru/bcode/565694.

2. I'mypman, B. E. Teopus BeposiTHOCTEW U MaTeMaTH4eCKasl CTAaTUCTUKA : YUEOHUK IS
By30B / B. E. I'mypman. — 12-e uzn. — Mocksa : UznatensctBo FOpaiit, 2025. — 479 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-00211-9. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/559584.

/Jlonoanumensvhasn numepamypa:

1. I'mypman, B. E. PykoBoACTBO K pelIeHHIO 337ay IO TEOpPUU BEPOSTHOCTEH U
MaTeMaTHUYeCKOl cTaTuCTUKe : yueOHHK ans By30oB / B. E. 'mypman. — 11-e u3z., mepepab. u
nor. — Mocksa : M3parensctBo FOpaiit, 2025. — 395 ¢. — (Bricmee o6pazoBanue). — ISBN
978-5-534-21643-1. — Texkcr : anekTpoHHbIH // O0pazoBarenbHas miatgopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/581860.

2. Craructuka : y4eOHMK JUis By3oB / mon pemakmueid B. C. Mxwurapsina. — 3-e u3n.,

nepepad. u gon. — Mocksa : M3natensctBo HOpaiit, 2025. — 503 c. — (Bricuiee obpa3oBanue).
— ISBN 978-5-534-18687-1. — TekcT : anexkTpoHHbIN // O6pazoBaTtenbHas miaTgopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/568978.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPaBUJIaM U HOPMaM M 00ECIIeYHBAIOIIEH POBEIEHUE BCEX
BUOB JHUCIUIUIMHAPHOW W MEXIUCIUIUTMHAPHONW TIOATOTOBKH, IPAKTHUYECKOW W HAaydHO-
HCCJIEIOBATENIbCKOM paboT 00yyarouuxcsl, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomMerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKxKe
MOMEIICHUS Il CAMOCTOATENIBHOM paboThl M MOMEIIEHUS I XpaHEHUS U MPO(UIAKTUIECKOTO
obcmyxuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
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https://urait.ru/bcode/565694
https://urait.ru/bcode/559584
https://urait.ru/bcode/581860
https://urait.ru/bcode/568978

MeOeNnbl0 U TEXHUYECKHMMHU CpPEACTBAMHM OOydYeHMs, CIyKalllUMH Ul MpPEeACTaBICHUs y4eOHOU
uHpopManuu OOJIBIION ayTUTOPHH.

N3yueHne qUCUUIUTMHBI (MOAYIISA) 00eCcTIeYrBAETCS B YUEOHBIX ayTUTOPHSIX, OCHAIICHHBIX:

—CTOJIaMU U CTYJIbSIMY;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaAIbKYJIATOPAMU;

— CIIeLMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl JEMOHCTPALIMOHHOE 000pyI0BaHHE.

[TomernieHus 47151 CAaMOCTOATENBHOM pabOTH 00y4YarOINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHUsI MHBAJIMJAMH M JIMLAMU C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbBS,
OCHAILICHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO NMOJKIIOYEHHs K ceTu «VIHTepHEeT» u
o0ecrieyeHHEM  JIOCTyNa B 3JEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATENbHYIO  Cpedy
YHuBepcurera.

OOyuaromuMesl MpeaocTaBisieTcs JAOCTyn (B TOM 4HMCIE YHaleHHbI) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJIMOTEYHBIM CUCTEMAaM, COBPEMEHHBIM NpOo(ecCHOHAIbHBIM 0a3zaM
JAHHBIX 1 UH()OPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM):

Ne HaumenoBanme noprania Cceblika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snektponnas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnoreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHeli calT MUHHCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BhICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/

K 00pa3oBaTesibHBIM pecypcam”

7. Enunas kosuieknus mudpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/

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

00pa3oBaTeIbHbIX PECYPCOB

[Tepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, MCIOJIB3YEMbIX IPH  OCYLIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnen3snonnoe / cB000IHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMLIEH3UOHHOE
Server)
Bbpaysepsi:
Annexc.bpaysep OTEYECTBECHHOE CcBOOOJTHO pacIpOCTpaHsIeMOe
Google Chrome 3apy0exHOe CBOOOHO pacIpoCTpaHsIeMOe

Od¢ucHbie NPUITOKEHUS:
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Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIHIIEH3HOHHOE
TeXstudio 3apyOexkHOE CBOOOHO pacIpOCTpaHsAEMOe
Adobe Acrobat Reader 3apy0eKHOE CcBOOOIHO PACIIPOCTPAHIEMOE

IIporpammHoe oGecnieyeHue 1S MIAHUPOBAHUSA M YYeTa BpeMEHM:

Toggle app | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsAEMOe
CucreMsbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxoe | muuensuonnoe

Cucrtembl ynpapjieHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apyOexHOoe | JIMIEH3UOHHOE

Cuctembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for 3apy0eIKHOE JIMIIEH3UOHHOE

HyperV

CripaBo4YHO-NIPaBOBbIE CHCTEMBbI:

Koncynprantllitoc: cnipaBo4HO- OTEYECTBEHHOE JHMIECH3HOHHOE

npaBoBasi CUCTEMa

CpeacTBa aHTUBMPYCHOI 321U THI:

Kaspersky Endpoint Security mis OTEYECTBEHHOE JIHLIEH3HOHHOE

6usneca CranmapTHeIi Russian

Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe CBOOO/THO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexHoe CBOOOIHO pacIpoCcTpaHsieMoe
Robotic Operating System 3apy0exHoe CBOOO/THO PACIPOCTPAHIEMOE
CopelliaSim 3apy0OexHOe CBOOOIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apybexHOe CBOOOJIHO pacrpocTpaHsIeMoe
IMakeThl MPOrpPaMMHBIX CPEICTB H OGHOINOTEK:

AutoPsy 3apy0exHoe CBOOOHO pacIpoCcTpaHsieMOe
Interactive Disassembler (IDA) 3apybexHOe CBOOOJIHO pacrpocTpaHsIeMoe

Cucrtembl ynpasieHusi onéanorpaguyeckoii uHpopmanueii:

Zotero ‘ 3apy0exKHOE CBOOOIHO PaCIpPOCTPaHAECMOE

CepBHCHI B CITYKOBI:

Bind 3apy0exKHOE
Docker

CBOOOJIHO pacrpocTpaHsIeMoe

3apyOexHoe cBOOOJTHO pacrpoCTpaHsIeMoe

7. MeToanueckue 1 OlleHOYHbIE MATEPHAJIbI
MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOYJIs1)

B mpouecce usydenus mucturuiiHbl (Momynsi) «OCHOBBI CTaTUCTUKH. [IpoIBUHYTHIN
YPOBEHB» B paMKax TEKYIIEro KOHTPOJS yCIIEBAEMOCTH HCIIONB3YIOTCS TaKHe BHUJBI YUeOHOU
paboThl, KaK JISKIHMH, CEMUHAPHI, TOMAIIHUE 3a/IaHus1, KOHTPOJIbHAsA paboTa, a TaK)Ke Pa3IMuHbIe
BUJIbI CAMOCTOSATEIBHON paboThl 00yUYaromUXCsl IO 3aJJaHHI0 MIPeTojaBaTelis, HallpaBJICHHbIE Ha

pPa3BUTHE HaBBIKOB HpO(l)eCCHOHaﬂBHOfI JICKCUKH, 3aKpCIUICHUEC IMPAKTUICCKUX
HpO(i)eCCI/IOHaJ'II)HI)IX KOMHGTGHHI/Iﬁ, MOOIIPCHNUE HHUITUATUB.
ﬂeKUu}Z - CHUCTEMATHUYCCKOC, IOCICI0BATCIIBHOC, MOHOJIOTHYECKOC H3JI0KCHUEC

nmpenoaaBaTciiceM yqe6H0ro Marcpuraia, Kak mpaBujIo, TCOPETHIYCCKOT'O XapaKTepa.
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B mpomecce nmekuuii peKOMEHAYETCS BECTH KOHCIHEKT JIEKI[MH: KPAaTKO M CXEMATHYHO
q)HKCHpOBaTb OCHOBHBIC HJCH, BBIBOABI U O606H.[CHI/I$I JICKIIMH., BbIACIATH BAaXHBIC MBbICIIHU,
KIIFOUCBBIC CJIOBA U TepMI/IHLI. HGOGXOI[I/IMO OTMCTHUTH BOHpOCLI NN MaTepI/IaJIBI, KOTOpLIe
BbBI3BIBAIOT 3any,Z[HeHI/I$I, U IIOIIBITATHCA HaﬁTH OTBCTHI B peKOMeHHOBaHHOﬁ JIHTepaType. ECJII/I
pa3obpaThCsi B MaTepuaie HE yaaercs, cleayeT chopMmyiaupoBaTh BOMPOC H 334aTh €ro
MIPETNO0/1aBaTeII0 Ha KOHCYJIbTAIIMU UM BO BPEMsI CEMHUHAPCKOTO (MPaKTHYECKOTO) 3aHSATHS.

Cemunap — 310 (hopMa y4eOHON NesATETbHOCTH, MPOBOANMAS B yU€OHOM 3aBEACHUU O[T
PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
IPAaKTUYECKUX 3a/laHUSAX U IpYTux (opMax B3aMMOAEHCTBHSL.

Jlig ycrienmHoi noAroToOBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATHSL U OCHOBHBIMU MaTepuajaMH, 4yTOObl MMETh BO3MOYKHOCTb AKTHMBHO Y4acTBOBaTh B
o0cyxnenuu. Taxke MOIE3HO MOATOTOBUTH BOIPOCHI U HJIIEH JJISi OOCYXKICHUS, YTO MOMOXKET
r1y0Ke OHATH MaTepUal U MPOoJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Jlomawnee 3a0anue — HaOOP 3a1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj AOMAIIHMMH 3aJaHUSMH Ba)XHO BHHUMATCIBHO O3HAKOMHTBCS C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3aaHusl Ha ATAllbl, YTOOBI
n30eKaTh TMEPErpy3KH W JIy4Yille yYCBOUTH Marepuai. crosib30BaTh pa3iU4HbIC HCTOYHUKHU
uH(pOpMaInH, BKIIOYas YIeOHUKH U OHJIAHH-PECYPCHI, 1JIs 00Jiee rITyOOKOTO MOHUMAHHSI TEMBI.

Konmponvhas paboma — micbMeHHas paboTa ¢ HaOOpPOM 3a/1a4, KOTOPBIE HY>KHO PEIIHTH 32
OTrpaHUYEHHOE BpeEMSI.

[{enb KOHTPOJIBHOM PabOTHI — MOJYUYUTH CHEHATbHBIE 3HAHUS 110 OJJHOM UJIM HECKOJIBKUM
TeMaM JUCUHUILUIUHBI (MOYJIS) U MIPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

bonycnvie b6annibt — 3TO OIEHKH, KOTOPBIE CTYACHTHI MOTYT MOJYYUTh 3a BBHITIOJHEHHE
JOITOJIHUTECIIbHBIX 33}13HPII>1.

®opmar OOHYCHBIX OauIOB TMO3BOJIIET CTYACHTaM YIYYIIUTh OOIIYI0 OIICHKY IO
JTUCHUTIINHE (MOIIYJIIO) M CTUMYJUPYET YIiyOJIeHHOE U3yYeHHe MaTepuara.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaNpaBlCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIBHBIX TEM M BOIPOCOB Y4eOHON JUCHUIUIMHBI (MOIYIIS).

B nporecce camoctosTensHON paboThI CTYAEHTHI B3aUMOJIEHCTBYIOT C PEKOMEH/1I0BaHHBIMU
MaTepHajaMM NP MUHUMAaJIbHOM YYacTHUHU MpernoiaBaTess. 3a1aul CTyIeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JIOMOTHUTEIBHBIX TEM, BBHITIOJHEHNE YI€OHO-NCCIIEI0BATEILCKUX
3aJIaHUM U IPYyToe€.

CucremMa OLeHHMBAaHUS Pe3y/IbTAaTOB 00y4eHHS 110 JUCHUILIMHE (MOAYJII0)

Kpurtepuu nosiyyeHusi ypoBHsl 1 OLlEHMBAHHUS C(POPMHUPOBAHHOCTH KOMIETeHUMIl M0
aucuuIuInHe (Moay/o) «OcHoBbI cTaTUCTHKHU. IIpoABUHYTHIN ypOBeHb»

OrneHuBaHue ypOBHSI y4EOHBIX JTOCTHMKEHUH OOYYalOMIMXCS MO JUCHUIUIMHE (MOJYJIIO)
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOYHOMN aTTECTaIUH.

IIpome:xxyTouHasi arrecTauMsi 1O JUCIUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
9K3amena, Ipy 3TOM MPOBOJIUTCS OLIEHKAa KOMITETEHIUH, chOPMHUPOBAHHBIX 110 AUCLIUILIIMHE.

DNEeKTPOHHBIA JOKYMEHT



Jist OleHWBAaHUS TEKYIIETO KOHTPOJSL YCIEBAEMOCTH W IPOMEKYTOYHOH aTTeCTaIllH
UCTIONIB3YETCS IeCATUOAIUThHAS IIKaJla OLEHUBAHUS, KOTOPAask COOTHOCHUTCS C TPATUIIMOHHON
nATUOAJUTBHON IIKAJION CIEAYIOIMM 00pa3oM, €ClId MHOE HE YKa3aHO B CUIIIa0yce AUCITUTUIHHBI:

lecarudamnbuas IlaTubanabHas O0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl o
OLICHKA OLICHKA JUcCHMIIMHE (MOIYJIIO)
10 OTinyHO CTyIeHT TMOJIHOCTBIO BIQJICCT 3HAHWUSMHU, HM3JI0KCHHBIMU B
9 OTINYHO pabodeii mporpamme, W TIIYOOKO OCMBICISET TUCIHILIHHY
8 OTINYHO (MOIyB). On CaMOCTOSITEITEHO u JIOTHIECKU

MOCJICZIOBATEIBHO OTBEUAET HA BCE BOMPOCHI, AKIECHTHPYS
BHUMaHUE Ha HauOoJiee BaXXHOM. YMeEET aHaJM3UPOBATh,
CpaBHUBATB, KJIacCH(DHITMPOBATH, 000011aTh,
KOHKPETH3UpOBaTh M  CHUCTEMAaTU3UPOBaTh  HM3yUYCHHBIN
MaTepuaj, BBIJCNSS KIOYEBBIE MOMCHTHI W YCTaHABIHBAs
MPUIMHHO-CIICICTBEHHBIE  CBsi3u.  YeTko  (dopmynupyer
OTBETHI, YBEPEHHO MHTEPIPETUPYET Pe3yJIbTATHl aHATH30B U
JOPYTUX WCCIEAOBAHHN, a TaKXKe peIIaeT CIOXKHBIC 3afadH.
CTyJIeHT XOpOomo 3HAKOM C METOJaMHU HCCIEOBaHMUS,
HEOOXOMUMBIMH JIJIsl TIPAKTHYCCKON NESTETHbHOCTH, H yMEeT
CBSI3BIBATh TEOPETHUUECKUE ACTIEKThI JUCIUTUTHHBI (MOIYJIS) C
MPaKTUYCCKUMU 3aa9aMHu.

7 Xoporiio CryneHT o0nanaeT 3HAHUSAMM MPEAMETa MOYTH B IOJTHOM
6 Xopomo o0BemMe pabodeil TporpaMMBbl U CAMOCTOSATENHHO, JIOTHIECKH
MOCJICZI0BATEILHO ¥ BCECTOPOHHE OTBEUAST Ha BCE BOIPOCHI,
AKICHTUPYA BHUMAHUC Ha HaI/I6OJ'IeC 3HAYNUMbIX MOMCHTAax.
OH yMeeT aHaJIM3UPOBATh, CPABHUBATH, KIACCUPUIIUPOBATD,
0000m1aTh, KOHKPETH3UPOBATh H  CHCTEMATH3HPOBATH
H3y‘IeHHBII71 Marcpuall, BbIACIAA €ro KIIOYCBLIC ACIICKTHI U
yCTaHaBJIMBas MNPUINHHO-CJICACTBCHHEBIC CBs3H.
dopMyTUpyeT CBOM OTBETHI, YBEPCHHO HWHTEPIPETUPYET
pe3yJibTaThl aHAJIW30B W JIPYTHX MCCIEJAOBaHUN, a TakKkKe
pelIaeT CIOKHbIC CUTYAIMOHHBIC 33aun. CTYJeHT XOPOIIo
3HAKOM C METOAAMM HCCJICIOBAaHHUS, HEOOXOMMMBIMU IS
MPAKTUYECKOW  JICATENIbHOCTH, W  yYMEET  CBSI3bIBAThH
TEOPETHUUECKUE AaCIEeKThl TNpeaMeTa ¢ MPaKTHYSCKUMHU

3aJjadyaMu.
5 YILOBJ'ICTBOPI/ITG)J'ILHO CTy,Z[eHT oGnauaeT 0a30BBIMM 3HAHHSMHU II0 JUCIHHUIIINHEC
4 y,I[OBJ'ICTBOpI/ITeJ'ILHO (MO,Z[YJ'II-O), HO HUCIIBIThIBACT TPYAHOCTHU npu

CaMOCTOATENIbHBIX ~OTBETaX M  MCIIOJB3YET HETOYHBIE
dhopmynupoBkr. B X01e OTBETOB OH JOINYyCKAaeT OLIMOKH,
Kacaromuecss CyTH BorpocoB. CTYIEHT CIIOCOOCH pemaTh
TOJBKO CaMbleé TNPOCThIE 3aJlayd MW BIAJACEeT JIMIIb
MUHUMAaJIbHBIM HA0OPOM METOIOB UCCIICIOBAHMS.

3 He cnaun CryneHT He oBaelN 00s3aTeIbHBIM MUHIMYMOM 3HAHHH 110

2 He cnan NpeaMETY U HE MOKET OTBETUTh Ha BOIPOCHI, AaXKe €CIu

1 He cnan IpenojaBarTeNb  3aJaeT  JONOJIHUTEIbHBIE  HABOMSILIKE
BOITPOCHL.

Jucuumnnmna (Moyib) «OCHOBBI CTaTUCTHKH. [IpoABUHYTHIN ypOBEHb) OLIEHUBAETCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec | KoanuecTBO Onucanue

Jomarmnaue 3aganus | 60% 14 HaGop 3azma4 o remMaMm Helenu
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AKTHBHOCTH Bec |KoanuectBo Onucanne

Kontponsnas padora | 20% 1 [TuceMeHHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPBIE HYKHO

PEIINTH 32 OTPaHUIEHHOE BPEMSI

DK3aMeH

20% 1 ITucbMeHHast WM yCTHasE paboTa HaJl 3aIaHUCM,
HaIpaBJICHHBIM Ha IPOBEPKY MOJTYYCHHBIX 3HAHUH U
HaBBIKOB 110 JUCIHUIUIAHE (MOJIYJTIO)

B pamkax u3ydeHus IUCHUIUIMHBI (MOAYJISI) BOBMOXKHO MOJTydeHUEe OOHYCHBIX OalljIoB.

@opmyJia pacyéTa WUTOrOBOH OHEHKH M0 JAUCHMIUVIMHE (MOay/ai) «OCHOBBI

cratucTuku. IlponBuHyThI ypoBeHb». «0,6 X cpemHee 3a momamHue 3amanus + 0,2 X

KOHTpoOJbHas padota + 0,2 X 3x3aMeH».

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH 00y4alOIIMXCS 10 IUCHUILIMHE (MOLYJII0)

IIpumepHbIe JoMAlIHEE 3 aHUS

JlomamHee 3agaHue 1. AKCHOMBI TEOPUM BEpPOSAATHOCTEl M CBOMCTBA CJOy4YaWHBIX
BEJMYHMH
3ananmne:

1. Cdopmynupyiite Tpu axcuombsl KommoropoBa Teopum BepositHocTel. [IpuBemure mo

OJTHOMY TIPUMEPY, WLIFOCTPUPYIOIMIEMY KXY aKCHOMY (Hampumep, OpOCOK KyOuKa,
BBIOOP KapThI | T.I1.).
2. JlaHO BEpOSTHOCTHOE MPOCTPAHCTBO:

MHOoxecTBO 31eMeHTapHbIX ucxonos: Q = {1, 2, 3, 4, 5, 6} (OpoCOK UTpaTLHOTO
KyOuKa)

CoOwitusi: A = {1, 3, 5} — Bemazno HeuétHoe uncio, B = {2, 4, 6} — uérnoe, C =
{6} — BbITTIAJIA nrecTépka
Beruncnure:

P(A), P(B), P(C)

P(AUB),P(ANC)

[TpoBephTe, ABISAIOTCS TU COOBITHS A U B HECOBMECTHBIMU M TIOJTHOU TPYIIION
COOBITUH

3. Ilycte X — amckpeTHas cayvaiHas BeTMYMHA C PACIIPEICIICHUEM

P(X<3)

M(X) — maremaTHuecKoe OKUIaHUES

D(X) — aucnepcuto

[Toctpoiite ¢pynkuuto pactpenenenus F(x) u Hapucyiite e€ rpaduk (cxeMaTu4yHoO)

4. TlpuBenuTe MpuUMep HENPEPHIBHOW CIy4YalHOM BENMYMHBI. 3alMIINTE, KaKHE YCIIOBHS
JIOJDKHA YAOBJIETBOPATH €€ IUIOTHOCTD pactipeeneHus f(X), corimacHo akcuoMaTuke.

5. Joxkaxmwure, uro P(@) = 0, ucrons3ys akcnomsl Kosmmoroposa.

TpeGoBanus k 0popMIICHUIO:

— Permenus 10/mKHBL OBITh 06OCHOBaHBI;

— Bce Gpopmynbsl — ¢ NOSICHEHUSIMH;

— I'padux dyHKIIMN pacnpenesieHns — OT PYKH UM B JIEKTPOHHOM BH/JIE;

— ®opwmar: PDF unu pykonucHbIi BapuaHT (OTCKaHUPOBAHHBIN).
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NomamHee 3a1anue 2. PadoTa ¢ pacnpenejieHUAMH U TOYEYHBIMH OlleHKAMH
3amanmue:

1. Jlns 3aganHO# BRIOOPKH (Hampumep, 00bEM npoaax 3a 30 qHeil) paccuuTaiiTe TOUEUHbIE
OLIGHKHU: BRIOOPOYHOE CpesiHee, AUCIIEPCUI0, METUaHY, MOJY.

2. TloctpoiiTe rucTorpaMmy U SMIMPUYECKYIO (QYHKIIUIO TUIOTHOCTH (C moMolibio seaborn
wi matplotlib).

3. Ompenenute, Kakoe TEOPETHUECKOE pacipeesieHne (HOpMaabHOE, SKCIIOHEHIHAIBHOE,
ITyaccona) mydie Bcero onuchiBaeT faHHble. O60CHYHTE BBIOOD.

4. CpaBHUTE BEIOOPOUYHBIE OLIEHKU C TEOPETUYECKUMU MapaMEeTPaMU PacIpeieICHHsL.

5. Onenure CMEMEHHOCTh M COCTOSATENBHOCTH BBIOOPOYHOTO CPEIHEr0 Ha OCHOBE
MOJICIMPOBaHUS (CreHepupyiiTe BEIOOPKH Pa3HOTO 00BEMA).
TpeGoBanus:

o Kon na Python (Jupyter Notebook wiu .py)

o IlosicHeHMs K KaXJOMy HIary

o Busyanuzanuu

o BeIBobI N0 pe3ynbraTam

JNomamnee 3aganue 3. IlocTtpoenune 10BepuTEIbHBIX MHTEPBAJIOB M NPHUMEHEHHE
oyrcTpana
3aganue:
1. Ha ocHoBe BBIOOpPKH (HampuMep, BpeMsl 3arpy3Kd CTpaHuUIlpl) mocTtpoiite 95%
JIOBEPHUTEIIbHBII HHTEPBAI JUIsI CPEAHETO C UCIIOJIb30BAHHEM:
e AHaJIUTHYECKOro MeTo/a (IPU YCIOBUU HOPMAIBHOCTH)
e Merona 6yrctpamna (¢ 1000 moBTOpeHuit)
2. CpaBHHTE pe3yJIbTaThl.
3. IIpoBepbTe, BBINOIHACTCS JIM HEHTpaJIbHAs MpeAebHas TeopeMa Ipu MaJloM M OO0JIBIIOM
00bEMe BBIOOPKH (CMOJIETUPYHITE).
4. OueHnTe, KaKk MEHIETCS MIMPHHA JOBEPUTEIHHOTO WHTEPBAIA MIPU yBEIHMYEHUH 00BbEMA
BBIOOPKH.
TpeboBanus:
e Peanuzanus 6yrcrpana Ha Python
o Busyanuzanus pacnpeneneHus cpeaHUX
o MuTepnperanus pe3ynbTaToB
e OtuéT c BEIBOAAMHU

JomamHee 3a1anme 4. A/B TecTupoBaHue U IPOBEPKAa rMIOTe3

3aganue:
1. [ansl 1Be BEIOOPKU: BpeMsi TpeObIBaHUS MOJIb30BaTENeH Ha CTapoil U HOBOI BEpCHUHU CaiiTa.
2. Cdopmynupyiite HyJIEeBYIO U albTEPHATUBHYIO THIIOTE3HI.
3. IIpoBepbTe TUMoOTE3y O PAaBEHCTBE CPEIHHUX C MOMOIIBIO t-KpuTepHst CTbIOJICHTA.
4. TlpoBepbTe HOPMAJIBHOCTH pacmpeaeneHus (c momoipto kputepus lllanupo-Yunka) u
paBeHCTBO aucnepcuil (kpurepuii Jiesene).
5. Eciam ycnoBust t-kpuTepus HE BBINOJHSIOTCS — TMPUMEHUTE HemapaMeTpUyecKuit

kputepuii (MaHHa-YUTHH).
6. PaccuuTaiite p-3HaueHNE, MUHUMAJIBHBIN IETEKTHPYEMBIH 3P PEKT U MOITHOCTH TECTA.
7. CnenaiiTe BBIBOJ: €CTh JIU CTATUCTUYECKH 3HAUNMOE pa3nane?
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TpeOoBanmus:
o Koz ¢ npoBepkoi Bcex yCciaoBUl
e HHrepnperanus p-3HauY€HUS U MOLIHOCTH
e OTtuéT Cc MOmaroBsIM 0OOCHOBAHUEM BBIOOPA KPUTEPHS
o PexkoMeHzanus 1o BHEIPEHUIO HOBOM BEPCUU

IIpumepHble 3aJaHUA 111 KOHTPOJbHOH PadoThl

3aganue 1

ChopmynupyiiTe akcoMbl Teopur BeposTHocTer 1o Komamoroposy. [IpoepwTe, Moxker nu
3aganHas GyHkuusa P Ob1Th BeposiTHOCTBIO HAa Q = {a, b, c}:

P(a) = 0.4, P(b) = 0.5, P(c) = 0.2. OGocHyiiTe OTBET.

3aganue 2
Hansl coosiTst A u B, Takue uto P(A) = 0.6, P(B) = 0.5, P(A N B) =0.3.
Haiinure:

e« P(AUB)

o P(A) — BepOATHOCTH MPOTUBOIOIOKHOTO COOBITHUS

e SBnsrorcs 11 A u B HezaBucumbiMu? O60cHYyiTE.

3aganme 3

Hana Be1oopka: [12][15][14][10][13][16][11][14].

PaccuuraiiTe BEIOOpOYHOE CpeiHEE U UCTIPABICHHYIO BHIOOPOUYHYIO TUCIIEPCHIO.
[Toctpoiite 90% noBepUTEIbHBIN HHTEPBAJ JJIsl CPEAHETO, €CIIU U3BECTHO, UTO JaHHbIC
pacripeielieHbl HOpMaJlbHO.

3aganmue 4

ChopmynupyiiTe HyJE€BYIO U allbTEPHATUBHYIO TUIIOTE3bI JIJIsl TPOBEPKH, YBETUUNBAET JIM HOBBIN
OaHHEp KOHBEPCHUIO.

OO0bsicHUTE, UTO TaKOE P-3HAUEHHUE U KaK €ro HHTePIPETUPOBATD.

Uto npou3ouaET ¢ BEpOSTHOCTHIO OMMOKH | poja mpu MHOXKeCTBEHHOM TecTupoBaHuu? Kak eé
MO>KHO KOHTPOJIUPOBATH?

3ananme 5

Jlanbl ABa pu3HAKa: BO3PAcT U BpeMsi IPOCMOTpa BUJIEO.

Paccuuraiite koapdunuent [lupcona u Cnupmena.

OO0bsicHUTE pa3HUILY MEXITY HUMH.

MoxHO M yTBEp)KAaTh, YTO MEXAY NPU3HAKAMU €CTh NMPUUYMHHO-CIEACTBEHHAs CBSI3b, €CIIU
KOPpEJSILMS BBICOKas?

DNEeKTPOHHBIA JOKYMEHT



3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3ananue OtBer Kommnerenuus
n/n
1. | ['me uenecooOpazHoO MPOBEPSTH MATEMAaTHUECKYIO VYuebuuku / Hayunsle YK-6

CTPOTOCTH BEPOSITHOCTHBIX BBIBOJIOB? CTaThH

2. | Kakum cnocobom obecnieunBaeTcs @ukcauus random seed VK-6
BOCIIPON3BOIMMOCTb CTATUCTHYECKUX
AKCIIEPUMEHTOB?

3. | Kakue sTrueckue acrekThl BaXKHBI IPU WndopmupoBanuoe YK-6
rpoBeacHUN A/B TECTOB Ha MTOJIB30BATEINISIX ? corjiacue

4. | KakuMm 00pa3oM IuTaHUPYETCS pa3BUTHE HABBIKOB WNHauBuyanbHbIA TU1aH YK-6
B 00JIACTH CTATUCTUKH? o0yueHus

5. | 3amummure Gopmyy akcrmomsr amutiBHOCTH st | P(A U B) = P(A) + P(B) OIIK-1
HECOBMECTHBIX COOBITHIA.

6. | Kak BermssomuT opmyina MaTeMaTndecKoro E[X]=Xx i*p i OIIK-1
OKUJIaHWSI AUCKPETHOW BETMUNHBI?

7. | Uto BBIpaxaeT GpopMyiia TUCTIEPCUH CIydaifHON Var(X) = E[(X - p)"2] OIIK-1
BEIMYNHBEI?

8. | Kak 3anmchIBaeTCst INIOTHOCTh HOPMAJIBHOTO f(x) = (1/0\27) * e’(-(x- OIIK-1
pacnpezneneHus? W"2/26"2)

9. | Kakoii kpurepuil IpUMeHsIeTCs 17151 CPABHEHUS t-kputepuit CTbrofieHTa [IK-1
CPeJHUX JBYX BEIOOPOK?

10. | Kak Bbruncisiercst p-3HaueHUE B KOHTEKCTE P(T>t|HO) [K-1
MPOBEPKH TUTIOTE3?

11. | Yro o3HauaeT ypoBeHb 3HauMMocTu o = 0.05? 5% puck ommbku [ pona [IK-1

12. | Kak paccunTbIBaeTC MUHUMAJIBHBII MDE o \(Var/n) [K-1
nerexktupyemsiii apdexr (MDE)?

13. | 3anumwure Gopmyny K03hUIIMeHTa KOPPETSLIH r=cov(X,)Y)/ (ox * oy) [K-3
[Iupcona.

14. | Kak BBITTISLIUT ypaBHEHUE TMHEHHON perpeccuu ¢ y=p0+pl*x+¢ [K-3
OJTHUM TIPEAUKTOPOM?

15. | Uto MUHUMH3UPYET METO]T HAUMEHBITTHX X(y 1i-y 1)2 IK-3

kBazpatos (OLS)?

DNEeKTPOHHBIA JOKYMEHT




16. | Kak 3anucbiBaetcs (hopMyiia MOITHOCTH Power=1-p IK-3
CTaTUCTUYECKOTrO TecTa?

17. | Kakasi monpaBka MpUMEHSETCS TIPU Boudepponn (a/k) I1K-6
MHO’KE€CTBEHHOM TECTHPOBAaHUH TUTIOTE3?

18. | Kak BBIYHCIISIETCS SHTPOIHS JUCKPETHOTO H(X) =-Z p_i * log(p_i) I1K-6
pacrnpeeneHus B TeOpu nHpopManuu?

19. | Yro u3mepsier KL-muBepreHuust Mexy AByMsI Pacxoxnenune P ot Q [1K-6
pacrpeneneHusIMu?

20. | Kakoii kpuTepuii HCIIONB3YETCs IPU HAPYIIICHUN Manna-Yutau / I1K-6

MMPECAIIOJIOKCHUA O HOpMaJ'H)HOCTI/I?

Bunkokcona
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