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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma mucturmiaunbel (Moayns) «baiiecoBckue CTaTUCTUYECKHUE MOJIETH»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BbICIIErO0 oOpa3oBaHusi — Marucrpatypa mno HanpasieHuto 02.04.01 Marematuka u
KOMIIBIOTEPHBIC HAYKH, TPOoduiIs MamHHOoe 00y4eHrne B UHAYCTPUH, YTBEPKICHHBIN MPUKA30M
MuHucTepcTBa HayKu M Bhiciiero odpasoanust Poccuiickoit ®eneparuu Ne 810 ot 23.08.2017
roja.

Wzydenue mucuumuinHel (Moayins) «balleCOBCKHME CTaTHMCTUYECKHE MOJEIHU» IO3BOJISET
CTYJIECHTaM OCBOHMTbH BEPOSTHOCTHBIM MOAXOA K aHajdu3y [aHHBIX, KOTOPbIH 3(P¢dEeKTUBHO
YUUTBIBAET HEONPEAEICHHOCTh U MHTETPUPYET alpHOPHBIC 3HAHUSA C HOBBIMH HAOJIOJICHUSIMH,
oOecrieunBast 6osiee TOYHBIE M OOOCHOBAHHBIC BBIBOJBI IO CPABHEHUIO C TPAAUIIMOHHBIMH
METOaMU. DTO OCOOCHHO IIEHHO B OM3HEC-KOHTEKCTE, I/Ie TaKHE HABBIKH MPUMEHSIOTCS IS
ontuMm3anuu  A/B-TecTHpoOBaHUS, TPOTHO3HPOBAHMS BPEMEHHBIX PSIOB U pa3pabOTKu
MPEIUKTUBHBIX MOJIENEH, CIOCOOCTBYSI MPHUHATHIO CTPATETHYECKHX PEHICHUH M TMOBBILICHUIO
KayecTBa aHATUTUYECKHUX IPOEKTOB.

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

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBieHutro 02.04.01 MaremaTuka M KOMIBIOTEpPHbIE HAyKH, Mpoduis
MamuHHOoe 00yueHre B MHIYCTPUU W BXOJHWT B BapHATHBHYIO 4acTh bioka 1, ¢popmupyemyro
YY4aCTHHKaMHU 00pa30BaTebHBIX OTHOIICHUH KaK TUCIUILIMHA IO BEIOOPY.

Jucnunimza (MOAynb) JOCTYIHA K n3ydeHuto Ha 1 u 2 kypce B 3 wiu 4 cemectpe. [JoctynHa
JUISL TIPOXO’KACHHS TIPU YCJIOBUH YCIEITHOTO 3aBepIICHHs AUCHHMIUIMH (Moxyner) «lIpuxmamgnas
MaTeMaTHKa Uil MallMHHOTo o0y4yeHus» u «MammaHoe o0yuenue (Machine Learning)».

Hesab n3yyeHus: JMCHUILUIMHBI (MOAYJ151): GOpPMHUPOBAHUE 3HAHUN U HABBIKOB B 00JIACTH
0aiileCOBCKMX CTaTUCTHYECKMX MOJIENIeH /ISl MPUMEHEHHUsS] BEPOSITHOCTHOTO MOAX0Ja K aHAIHU3Y
JAHHBIX U PEIIECHUI0 OM3HEC-33/1a4 C YUYETOM HEOIPEIEICHHOCTH.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— OCBOUTH TEOPETUYECKHE OCHOBBI 0all€COBCKON CTAaTHCTUKHU, BKIIOYAs pasziuuus C
YaCTOTHBIM MOJXOAOM, W MEXaHM3Mbl MHTErpalluyd amnpUOpPHBIX 3HAHUM C
AMIUPUYECKUMH JTAaHHBIMU ISl OOHOBJIEHHS BEPOATHOCTEH];

— Ppa3BUThH yMEHUS B (POpMyJIMPOBAHUM TUIIOTE3, HACTpOIKe U nHTepnperauuu ABCDE-
TECTOB ¢ 0aifeCOBCKMM BBIBOJIOM IS aHAIN3a OU3HEC-CLIEHapUEB,;

— HAy4YUThCS CTPOUTH U OLIEHUBATh OaileCOBCKHUE JTMHEWHBIE PErPECCHOHHBIE MOJIENH, a
TaKXKe NPUMEHITH ['aycCOBCKME MpoOLEcCChl K aHAIU3y BPEMEHHBIX PAJOB IS
MPEACKA3aHUM;

— c(opMHpOBaTh HAaBBIKK MTOCTPOEHHSI BEPOSTHOCTHBIX MOJIENEH, OLIEHKU IMapaMeTpoB
pacnpesieNeHuil ¢ TOMOIIbIO MPUOIMKEHHBIX METOJIOB U IPUMEHEHUsI OalleCOBCKOTO
MOJX0/a B PEAIbHBIX MPOEKTaX;

— HAY4UThCs pa3pabaThiBaTh, IPE3EHTOBATH M 3AlUILIATH IPUKJIAJHbIE aHATUTHYECKUE
NPOEKThI, UHTErPUPYIOIIHE OaleCOBCKUE METOABI 51 0OOCHOBAHHBIX BBIBOJOB U
pelieHuil B Ou3Hec-aHAJIMTHKE.

B pe3yabTare 0CBOCHUSI AUCHHUIIMHBI (MOAYJIs1) 00Y4AIOUIUIACS 10JI2KEH

3Hamb:
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OCHOBBI 0alleCOBCKOM CTaTUCTUKU U €€ OTIIMYUE OT YaCTOTHOI'O MOJIX0AA;

KakK [IpUMEHATh OailecoBCKUil moixo/ kK Ou3Hec-3a/1auam,;

Mexanu3smbel ABCDE-tecTupoBanus U MHTEpIIPETALlUU PE3YIbTATOB;

IPUHLIMIIBI 0alleCOBCKOM JTMHEHHOMN perpeccuu;

METO/Ibl aHAJIN3a BPEMEHHBIX PSIOB C IOMOILBIO ['ayCcCOBCKUX MPOLIECCOB,;
IIOIXO/BI K IIOCTPOCHUIO BEPOSTHOCTHBIX MOJEIEH U UX IPUMEHEHUIO B PEAIbHBIX
IIPOCKTaX.

ymembp:

(bOopMyITUpPOBaTh THUIIOTE3bI U MEPECUUTHIBATH ANIPHOPHBIC BEPOSITHOCTH C YIETOM
HOBBIX JAHHBIX;

HacTpauBath U uHTEpHperupoBath ABCDE-TecTsI ¢ 6aiieCOBCKHM BBIBOIOM;
CTPOUTH M aHATM3UPOBATH 0AECOBCKHUE PETPECCHOHHBIC MOJICIH,

NpUMEHsATh ['ayccoBckue mpolecchl K aHaau3y BPEMEHHBIX JTaHHBIX;

OIICHUBATH MapaMeTPhl pacipeieICHUN ¢ TOMOIIBIO MTPUOTHKEHHBIX METO/IOB;
pa3pabaThIBaTh U 3aIIUIIATH TPUKIATHON aHATUTUIECKUN TTPOCKT.

énaoems:

HABbIKAMU TPHUMEHEHHUs 0ailecCOBCKOro MOAXoAa K aHalu3y JaHHBIX B OH3HEC-
KOHTEKCTE,

HaBBIKaMH BeIoaHeHus A/B/n-tectoB ¢ ucnonp3oBanreM 0alieCOBCKOM JIOTHKHY;
HaBBIKAMH TIOCTPOCHUS IIPEIUKTUBHBIX MOJICICH Ha OCHOBE JIMHEHHOM perpeccuy;
HaBBIKAMH pPaOOTBI C BPEMEHHBIMH psJaMHd M HCIOJIb30BaHMs [‘ayccoBCckux
MIPOIIECCOB JIJIsl IPOTHO3a,;

HABBIKAMU TIPEJICTABIICHUS PE3yJbTAaTOB aHAIM3a M COCTABICHUS OOOCHOBAaHHBIX
BBLIBOJIOB;

HABBIKAMHU YBEPEHHOTO HCIOJIb30BaHUS HWHCTPYMEHTOB 0aileCOBCKOTO aHaan3a B
MPUKIIAIHBIX TIPOEKTaX.
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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:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuaukarop
KOMIICTCHIIHH

IlepeyeHb MIAHUPYEMBIX
pe3yJbTAaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

VK-6.

Crioco0eH omnpeaeaTs u
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM IEATETBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIIEHKH

VK-6.1.

3HaeT OCHOBHBIC METOIBI
CaMOOIIEHKH M aHajn3a CBOeH
JIESITEIIBHOCTH, a TAKKe
MIPUHIIATIBI YIPABICHHUS
BpEMEHEM H IIeJIeTIoIaraHus

VK-6.2.

YMeeT cTaBUTh pealnucTU4HbIe U
JOCTHKUMBIE LIEJIU, OTIPEENATh
IIPUOPUTETHI B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOILICHKH B CBOEH
npoeccnoHambHON
JeSITeIIbHOCTH, BKITIOYAst
ydJacTve B TPEHUHIax,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccnoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxOoUTh,
(hopMyITUpPOBaTh U pemaTh
aKTyaJIbHbIE Y 3HAYMMBbIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
ITOAXO/IBI K PELICHUIO 3a/1a4
IIPUKJIAHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKIIFOUas
aNrOPUTMBI, MATEMaTHUECKOE
MOJCINPOBAHUE U TEOPHIO
ONTHMU3ALNY, a TAKXKE
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
3TOH 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(dhopMynupoBaTh
MaTeMaTHYeCKHe 3aa4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METOJIbl M AJITOPUTMBI JUISL HX
peILICHUs, a TAKKe
MHTEPIPETUPOBATH U
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MIPEICTaBIISATh PE3YyIIbTATHI B
MIOHSITHOM M JOCTYITHOM (hopme

OIIK-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTHI HA MPOCKTAMHU HITH
HCCIICAOBAHMIMH B 00IaCTH
MPUKJIATHON U KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCaXx, OJUMIIHAAaX WIH
Hay4YHBIX ITyOJIUKALUAX, T/Ie
OBUIM PEIlICHBI aKTyaTbHBIC U
3HAYNMBIE 3a0a491

I1K-3.

CrnocobeH permaTh 3a1a9u
npoheCcCUOHANTBHOMN
JIeSITeIbHOCTH, (HOPMYITHPOBATh
pe3ynbTar, yBUAETh CIEACTBUS
MOJY4YEeHHOT'O pe3ybTara

IK-3.1.

3HaeT OCHOBHBIC IIPUHIUIIBI K
METOJIbI PEIICHUS 3a/1a4
npoeccnoHambHON
JIEITENBHOCTH, a TAKXKE CIIOCOOBI
¢dhopMynupoBaHUS U
MPECTABIICHUS PE3yIbTATOB,
BKJIIOYasl aHAIU3 TOCIEACTBUHN 1
MX 3HAYUMOCTH B KOHTEKCTE
MPOEKTA

[K-3.2.

YMeeT NpUMEHsTh
MaTeMaTU4ecKue 1
KOMITbIOTEPHBIE METOIBI JJISI
pelieHusT KOHKPETHBIX 3a]1a4,
(hopMynpoBaTh YeTKHE U
000CHOBaHHBIE PE3YyIIbTATHI, a
TaK)Ke aHaJIU3UPOBaTh UX
IIOCJIEACTBUS JUIA JaJIbHEUIITNX
JICUCTBUI U pEUIEHUN

[K-3.3.

HNmeet npakTUueCKUil OIBIT B
pelIeHUU IPOQPEeCCUOHATIBHBIX
3a/1a4, BKIIIOYas y4yacTue B
MIPOEKTax, T/ie OBLIH TOTyYeHBI
pe3yabTaThl U
MIPOaHAM3UPOBAHBI KX
CIIEACTBHUSI, YTO CITOCOOCTBOBAIIO
MIPUHATHIO 000CHOBAHHBIX
peuieHuit
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3. Temaruueckuii njiax

Ne Tpya0eMKOCTb, akageMHYeCKue Yachl
n/n Ounas popma
HanmenoBanue TKY
AynuTtopHasi paboTa .
a3jesa TUCHUIIMHBI TeKY IMii
pasiea auct Jlexknuu | CeMuHApPBI CamocrosnTe (rexcynt
(MO]Iy_]'[ﬂ) K KOHTPOJIb
(mpakTuyec OHTPOJIb JIbHas yemesaemocTi)
KHe pabora
3aHSATHA)
1 Beenenue OMaIITHHE
A 4 4 20 A
3aJlaHus
2 OCHOBHBIC METOJIbI
it 6 6 44 JlomamHue
3a1aHus
3 Mogenu BpeMeHHBIX 4 4 20 Jlomaninue
psA10B 3aJaHusd
3auem ¢ oueHKoil 2
Hmoczo: 14 14 2 84
Obvem oucyunaunsvt (Mooyns) (6 114
ak. u.)
O6vem Ooucyunnunvt (Modyns) (8 3
3au. eo.)

4. Conep:kanmne TUCUMILIMHBI (MOIYJI51)

Neni/nt HaumenoBanme pasgesa Coaepaxanue JMCHUIVINHBI (MOAYJISA) 10 TeMaM
JAUCHMIJIMHBI (MOTYJIs1)
1 BBenenue Bsenenue
BaiiecoBckasi ctaTHCTHKA U IPUHLIUIIBI MOAETHUPOBAHUS
2 OCHOBHBIE METOABI Uepapxuueckue Moaenu
Baitecorckne ABCDE-TecThl 1 BOCCTaHOBJICHHE ITaPaMETPOB
BaiiecoBckas nuHeiHas perpeccus
3 Mojienu BpeMEeHHBIX PsIIOB l"ayccoBckue nporeccsl
BpemeHHbIe psibl U TayCCOBCKHE IPOLIECCHI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacmpocTpaHseMoro IMpPOrpaMMHOTO oOecreueHus, BKJIIOYash MPOAYKTHI OTEUECTBEHHOTO
IIPOU3BOACTBA.

Kaxnaplii cTyneHT B TeYeHHME BCEro Imepuoja OOY4YEeHHs MONydaeT WHAMBHUIYATbHBIH
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. Kypt, VY. baiiecoBckas craructuka: Star Wars, LEGO, pe3uHOBbI€ yTOYKM U MHOTOE
apyroe : npakruuyeckoe pykoBoicTBo / Y. Kypt. - Cankr-IletepOypr : [lutep, 2021. - 304 c. -
(bubmmotexka mporpammucta). - ISBN 978-5-4461-1655-3. - Tekcrt : amekrponHbid. - URL:
https://znanium.com/catalog/product/1817495.

2. Boii I3 Ma, baiiecoBckue Mojieiu BOCIIPUSATHS M ACHCTBUS ;| COBPEMEHHBIN B3TJISA Ha
MPUHIUITEI paOO0THI MO3Ta : MpakTHYeckoe pykoBoicTBO / Bait 113u Ma, K. Képaunr, J1. ['onapaiix
; mep. ¢ anria. B. C. fluenkoBa. — Mocksa : JIMK Ilpecc, 2023. - 460 c¢. — ISBN 978-5-93700-229-
7. - Tekcr : anextponnsii. - URL: https://znanium.ru/catalog/product/2204250.

3. Cykap, JI. BepostHocTHBIE TpadoBbie Moaenu. [IpUHIMIBI W TPUIOKEHUS

npakTuaeckoe pykoocTBo / JI. Cykap ; mep. ¢ anri. A. B. Cractuna. — Mocksa : JIMK Ilpecc,
2021. — 338 c.— ISBN 978-5-97060-874-6. — Texct : anexrponnsiii // 9bC Znanium. — URL:
https://znanium.ru/catalog/product/2109479.

Jononnumenvnan tumepamypa:

1. Kosn, M. IIpuknannas nuHeiHas anredpa ais uccienoBarenei JaHHbIX. OT KITIOUEBBIX
KOHIIETILMH 10 MpHJI0’KeHUH ¢ ucnosnb3oBaHueM Python : mpaktuueckoe pykoBojactso / M. Kosn
; mep. ¢ auri. A. B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2023. - 330 c. — ISBN 978-6-01798-945-
3. - Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/product/2205123.

2. I'py3neB, A. B. [IpornozupoBanue BpeMeHHBIX psiioB ¢ nomouisio Facebook Prophet,
ETNA, sktime wu Linkedln Greykite : cTpoum, HacTpauBaeMm, yiydllaeM MOJENIU

MMPOrHO3NpPOBaHNA BPEMCHHBIX PAAOB C IMOMOLIBIO CIICHUAIBHBIX OMOIHOTEK : MPAKTUYCCKOC
pykoBozcTBo / A. B. I'py3aeB. — Mocksa : JIMK Ilpecc, 2023. - 782 c. — ISBN 978-5-93700-212-
9. - Tekct : anexTponnbIit. - URL: https://znanium.ru/catalog/product/2204240.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIeMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJOB JUCLUUIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IOATOTOBKH, IPAKTUYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKUIMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYINOBBIX U
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https://znanium.com/catalog/product/1817495
https://znanium.ru/catalog/product/2204250
https://znanium.ru/catalog/product/2109479
https://znanium.ru/catalog/product/2205123
https://znanium.ru/catalog/product/2204240

VH/MBUYaJIbHBIX KOHCYJbTALUI, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTECTalluy, a TaKXKe
MOMEIICHUS Il CAMOCTOSATENBHOM pabOThl M OMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
oOciy>xuBaHus yueOHOTO 000pynoBanus. IlomMemeHns: yKOMIUIEKTOBaHbI CIICIUATIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yueHne qucuuIuIMHbL (MOAYIIA) oOecriedrBaeTcsl B y4eOHbIX ayIUTOPUSIX, OCHALICHHBIX:

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CIeLUAIM3UPOBAHHBIM 000PYAOBaHUEM, BKIIKOYas JEMOHCTPALIMOHHOE 000py10BaHHE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboThl 00yUarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUId UCIOJb30BAHUS WHBAIUAAMHU M JIUIAMHU C OIPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTu «MHTepHeT» u
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HMH(POPMAlMOHHO-00pa30BaTElIbHYI0  CPENy
YHuBepcurera.

OOyyarommMcesl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMAaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumenoBanme nopraja CcebLika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas bubnunoreka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMoTeKa
2. | Baza manneix s I T-cnenuanucros https://habr.com
3. | Basa mannbeix ScienceDirect https://www.sciencedirect.com
4, OdunmaneHelii caiit MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. HNudopmanmonnas cucrema "Enunoe okHO noctymna | http://window.edu.ru/

K 00pa3oBaTesibHBIM pecypcam”
7. | Enunas xoseknus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/

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

00pa3oBaTeIbHbIX PECYPCOB

[lepeuenr MHOPMALIMOHHBIX TEXHOJOTHM, HCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTenbHOTO MpoIiecca Mo AUCIUTIINHE (MOYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MPOrPaMMHOTO  OOCCIICUCHHS, COBPEMEHHBIE TPO(eCcCHOHANbHBIC 0a3bl  JaHHBIX U
WH(OPMAaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3uoHHoe / cB00OIHO
pacnpocTpaHsemMoe
OnepaunoHHbIe CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIIEH3HOHHOE
Server)
Bpaysepsbr:
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SIunexc.Bpaysep OTEYECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
OducHble NpUIOKEHUS:

Microsoft Imagine (Visio, OneNote) | 3apy6exHoe JIMIEH3HOHHOE

TeXstudio 3apyOexKHOE CBOOOHO PaCIpOCTpaHsAEMOE
Adobe Acrobat Reader 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe oGecnieyeHue JJIs IAHHPOBAHUSA U YY€Ta BpeMEHM:

Toggle app ‘ 3apyOexkHOE ‘ CBOOOHO PacIpOCTpaHsAEMOe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6esxoe | muuensuonnoe

Cucrembl ynpaBjieHusi 6a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apyOexHoe ‘ JMIEH3UOHHOE

Cucrembl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apy0esKHOe JIMIICH3HOHHOE

HyperV

CripaBoYHO-NPABOBbIE CHCTEMbI:

Koncynbrantllinoc: cripaBoyHO- OTEYECTBEHHOE JHMIECH3HOHHOE

MpaBoBasi CUCTEMa

CpeacTrBa aHTUBUPYCHOI 321U THI:

Kaspersky Endpoint Security mis OTEYECTBEHHOE JIHLIEH3UOHHOE

ousneca CranmapTHeIid Russian

Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apyOexHoe CBOOO/THO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Robotic Operating System 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apybexHOe CBOOOJIHO pacrpocTpaHseMoe
Google Colaboratory 3apy0eKHOe CBOOOJIHO pacrpocTpaHseMoe
ITakeThl MPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Interactive Disassembler (IDA) 3apybesxHOe CBOOOJIHO pacrpocTpaHseMoe

Cucrembl ynpasieHusi onoanorpaguyeckoii uHpopmManmeii:

Zotero ‘ 3apyOekHOE CBOOOHO PaCIPOCTPaHAECMOE
CepBHCBI B CITYKOBI:

Bind 3apyOexxHOe CBOOOIHO pacIpoCcTpaHsieMoe
Docker 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeroanyecKue 1 OlleHOYHbIe MATEPHAJIbI

MeToanyeckue yKazaHHus 1 00y4alOUIUXCS 10 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mporecce uzyuenus: nucuuruinHbl (Moayns) «baiiecoBCKHe CTaTUCTHUECKUE MOJIEIHY B
paMKax TEKYIIEro KOHTPOJS YCIeBAaeMOCTH HCIIONB3YIOTCA TaKhe BUIBI Y4eOHOU paboThI, Kak
JIEKIIMU, CEMHHAPHI, IOMAIIHUE 3aJlaHusl, a TaKXKe Pa3InYHbIe BUIBI CAMOCTOATEIHHONW PabOTHI

oOydaromuxcst 1o

3aJlaHul0  IIperioaaBaTelid,

HaIllpaBJICHHLIC

Ha pPa3BUTHUC

npoecCHOHaNBHOM JIEKCUKHU, 3aKpEIUIeHnEe MPAaKTUYECKUX MPOo(ecCHOoHaNbHBIX KOMIETEHLUH,

MOOIIPCHNUEC WHUIIUATUB.
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Jlekyusi — CcHCTEMAaTHYEeCKOe, TIOCIEeJ0BaTeIbHOE, MOHOJIOTHYECKOE HU3JI0KEHUE
npernojiaBaTeseM yueOHOro MaTepuana, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

B mnpouecce nexuuii peKOMEHIyeTCs BECTH KOHCIIEKT JIEKUUH: KPaTKO M CXEMaTH4HO
(UKCUpOBaTh OCHOBHBIC WIEH, BHIBOJABI M OOOOIICHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0XO0IMMO OTMETHUTH BOMPOCHI MM MaTEpUaNbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHECHHUS, U TOMBITATbCSI HAUTU OTBETHI B PEKOMEHIOBaHHOM JuTeparype. Eciu
pa3zoOpaThCcsi B MaTepuaie He yAaercs, cleayeT chopMmyiaupoBaTh BOINPOC M 3a4aTh €ro
MPENoAaBaTeNo Ha KOHCYJIbTAlUU WM BO BPeMsl CEMUHAPCKOTO (ITPAKTHYECKOI0) 3aHATHSI.

Cemunap — 310 Qopma y4eOHOI eATeIbHOCTH, TPOBOANMAs B y4eOHOM 3aBEJCHHUH I10]1
PYKOBOJICTBOM IIpenojaBareisi, TI/€ CTYACHThl aKTUBHO YYacTBYIOT B OOCYXICHUSX,
NPAaKTUYECKHX 3a/IaHUAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlig ycrienmHoi noAroTOBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOU
3aHATUS ¥ OCHOBHBIMH MaTepHajaMH, YTOObl MMETh BO3MOXXHOCTh AaKTHBHO YYacTBOBAThb B
oOcyxaeHuu. Takxke MOJe3HO MOATOTOBUTH BOIPOCHI U WU ISl OOCYKIEHHUS, YTO MOMOKET
r1y0Ke MOHATH MaTepUal v MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

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

[Ipu pabore Haj AOMAlIHMMH 33JaHUSIMH Ba)KHO BHHUMATCIBHO O3HAKOMHUTBCS C
TpeOOBAaHUSMHU U CPOKAaMH BBIMOJTHCHHs. PeKoMeHyeTcs: pa30uBaTh 3aJaHUs HA JTArbl, 9YTOOBI
n30ekarh TEperpy3kd W Jydlle yCBOWUTh Marepuasl. Vcrmonb30BaTh pa3iMyHbIC HCTOYHHKHU
uH(pOpMaIH, BKITIOYas YIeOHUKH U OHJIAHH-PECyPCHI, I 0oJiee rITyOOKOTo MOHUMAHHMSI TEMBI.

bonycuvie 6annbt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHl MOTYT IOJYYHUTb 32 BBIIOJHEHHE
JIOTIOJIHUTEIIbHBIX 3aJaHUH.

@opmar OOHYCHBIX Oa/UIOB TIO3BOJIAET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCLHUIUIMHE (MOJYJII0) U CTUMYJIHUPYET YIyOJIeHHOE U3yYeHHEe MaTepHaa.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIlpaBiCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIbHBIX TEM M BOIPOCOB Y4eOHOW JUCHUIUIMHBI (MOIYIIS).

B nponecce camocrosTenbHON paboThI CTYIEHTHI B3aUMOAEHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepuaiamMH Mpu MUHUMAJIBHOM yYacTHH MpenojaBatess. 3a1auu CTyJeHTa BKI0YaoT padoTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepPHAJIOB TJIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENIBHBIX TEM, BHINOJIHEHHE YU€OHO-NCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe€.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS MO JMCHUILIMHE (MOLY110)

Kpurepun nosryyeHusi ypoBHSI ¥ OLleHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuuiuinae (MoayJo) «baiiecoBckue craTucTHYECKHE MOIETH»

OneHuBaHue ypOBHSI Y4YEOHBIX JOCTHKEHHM OOydarolmuxcsl MO AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWeHKOIU, TIPU DTOM TIPOBOJHUTCS OIICHKA KOMIETEHIWH, CHOPMUPOBAHHBIX II0
JTUCITUTIINHE.

I[J'I}I OLICHUBAHUWA TCKYHICT'O KOHTPOJISI YCIICBACMOCTU U HpOMC)I(WO‘-IHOfI aTTeCTalun
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UCIIONIB3YETCS JIecATUOAIUIbHAS 1IKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaIUIMOHHOMN
NATHOAIITFHOM IIKAIOH CIeyIONM 00pa3oM, eciii HHOE He YKa3aHo B cuiuiadyce AUCHUTUIMHBI

HecsaTudamnbuas IlaTudaaabHas O01mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl o
OLlEHKA OLIEHKA JAMCUMILIMHE (MOLYJIIO)
10 OTinyHO CTyIeHT TOJHOCTBIO BIIAZCET 3HAHUSMU, WU3JIOKCHHBIMHU B
9 OTIUYHO paboueii mporpamMme, U TIIYOOKO OCMBICISICT JUCIUILIAHY
8 OTINYHO (MOIyB). On CaMOCTOSITEITEHO u JIOTHYECKH

MOCJIeIOBATEILHO OTBEYAET Ha BCE BOMPOCHI, AKIECHTHUPYS
BHUMaHWE Ha Haubojee BaXHOM. YMEET aHaIM3HPOBATh,
CpaBHHBATb, KJIaCCH(HUIIUPOBATH, 0000m1aTh,
KOHKPETH3HUPOBATH ¥  CHCTEMATH3MPOBATh  M3YUCHHBIN
Marepual, BbIICISS KIFOUCBHIC MOMEHTHI M yCTaHaBJIHBAs
MPUYMHHO-CIICJCTBEHHBIE  CBs3M. UeTko  (opMmyaupyeT
OTBETHI, YBEPEHHO UHTEPIPETUPYET PE3YJILTATHI AHAITU30B H
JOPYTHX WMCCIICIOBAHHMA, a TAK)KE PEIIacT CIIOKHbBIC 3aadvH.
CTy#eHT XOpoIIO 3HAaKOM C METOJAMH HCCICIOBaHMUS,
HEOOXOMUMBIMHU ISl TIPAKTUIECKON JEeSTCIBbHOCTH, U yMEET
CBSI3BIBATh TEOPETUYCCKUE ACTICKTHI TUCIUTUINHBI (MOIYJIS) C
NPaKTHISCKUMH 3a/[a49aMH.

Xoporro CryneHT o0llajjaeT 3HaHWUSAMH TPEAMETa TOYTH B MOIHOM

6 Xopormo o0BbeMe pabouell MPOrpaMMbI U CAMOCTOSATENBHO, JIOTHUECKU
MOCJIeJ0BAaTeIFHO ¥ BCECTOPOHHE OTBEYAET Ha BCE BOIIPOCHI,
aKICHTHPYS BHUMaHHE Ha HanOojee 3HAYMMBIX MOMEHTAX.
OH ymMeeT aHaIM3upOBaTh, CPABHUBATH, KIACCH(DUIIUPOBATS,
0000maTh, KOHKPETH3UPOBAaTh M  CHUCTEMaTH3UPOBATH
U3YYEHHBIH MaTepHall, BBIACISS €ro KIIOYEeBbIe aCIeKThl U
yCTaHaBJIMBas MPUINHHO-CJICACTBCHHEBIC CBA3H.
dopmynupyer CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJbTaThl aHAIM30B M JIPYTUX HCCICIOBAHHI, a TaKKe
pelraeT CIoKHbIE CUTyallHOHHBIE 331a4un. CTyIeHT XOpOIIo
3HAKOM C METOJaMU HCCIICIOBAaHHS, HEOOXOJUMBIMH IS
HpaKTH‘IeCKOfI JCATCIBHOCTH, u yYMEET CBA3bIBATH
TEOPEeTHYECKUE AaCIeKThl MpeAMeTa C IPaKTHYECKHIMHU

3a7Ja4aMu.
5 VY noenerBoputenbHo| CTyAeHT o0JiagaeT 0a30BbIMH 3HAHUSMH 10 JUCIUTLIMHE
4 YV 10B1€TBOpHTENBHO | (MOIYJIIO), HO HCHBITEIBAET TPYAHOCTH npu

CaMOCTOSITEJIbHBIX ~OTBETaX U HCIOJNb3YET HETOYHBIE
¢dopmynupoBku. B Xonie 0TBETOB OH JIOMyCKaeT ONIMOKH,
Kacaromuecss cyTH BompocoB. CTyIeHT CIOCOOeH pemaTh
TOJNBKO CaMble TMpPOCTHIE 3aJayd M BJIaACeT JUlIb
MHUHHMMAJIbHBIM HA0OPOM METOJIOB UCCIIEIOBAHUSI.

3 He cnan CryzeHT He OBiaJIeN 00S3aTeNbHBIM MUHHMYMOM 3HaHHI

He cIaH 110 NpE€AMETY U HE MOKET OTBECTUTH Ha BOIIPOCHI, AaXKE €CJIN

1 He cian HperojaBarelib  3a7aeT  JIONOJHHUTEIbHBIE  HABOJSIINE
BOIIPOCHIL.

JuctummHa (Moxynb) «bailecOBCKHE CTATUCTHUECKUE MOJISITN OIEHHBACTCS CIIETYIOITIM
obpazoM:
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AKTHBHOCTH Bec Onucanne

Homamnnue 3aganus | 60% | Habop 3aga4 o Temam Heaeau

3ader ¢ OIeHKOM 40% | [MTucbmeHHast WK yCTHAS pa0doTa Ha/T 3aJ]aHueM, HAPaBICHHBIM Ha
MIPOBEPKY ITOJIYUCHHBIX 3HAHMI U HABBIKOB 10 JUCIUTUIHHE (MOIYIIIO)

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

®opmysia pacyéTa HTOrOBOl OLEHKH MO AucHuIvIinHe (Moay.w) «bailiecoBckue
craTucTH4eckue Moaean»: «0,6 X cpennee 3a foMauiHue 3aaanus + 0,4 X 3a4eT ¢ OLIEHKOW».

Texkyuuii KOHTPOJIb YCIIeBAEMOCTH 00y4aK0IIMXCS 10 IMCHUIIMHE (MOLYJII0)
IIpumepHbIe TOMaLIHUE 32IaHUS

Jomamnnee 3axanne: baiiecoBckasi CTATHCTHKA B OM3Hece M MPUHIMIIBI
MO/IeJINPOBAHUS

1. Ucnonw3ys ¢opmyny baiieca, paccuurtaiiTe amocTepHOpPHYIO BEpPOSTHOCTH YycIexa
HOBOTI'0 IPOAYKTAa Ha OCHOBE allPUOPHBIX JaHHBIX O pbIHKE (Hampumep, 30% maHc ycmexa)
HOBBIX HaOmoneHui (5 ycnemHsx mpogax u3 10 TecToB), MpencTaBHB pe3yNbTaThl B BHUJE
rpaduka.

2. Beibepute Owu3Hec-cieHapuii (HampuMep, TPOTHO3 TPOJAAXK), 3aJalTe ampuOPHOE
HOpMaJIbHOE pacIpeielieHue, OOHOBUTE €ro C IMOMOINBI0 JAHHBIX O NPUOBUIM 3a MecCAl U
BU3YAITM3UPYHTEe H3MEHEeHHs ¢ rmomomisio Python (matplotlib wim seaborn), 00bsicHUB BIUsTHUE
HOBBIX JJAHHBIX.

3. ng rumote3sl O BEPOATHOCTH OTTOKAa KIIMEHTOB (ampuopHas Oera-pacrpeleieHue)
MOCTpOWTE (YHKIMIO TPaBAONoa00us Ha OCHOBE BBIOOpPKHM u3 50 kimeHToB (20 OTTOKOB) U
paccunTaiiTe OOHOBJIEHHYIO allOCTEPUOPHYIO BEPOSITHOCTD, UCTIONB3Ys Oubnuoteky PyMC3.

4. OnummuTe npolecc IOCTPOEHUs MpocToid OalecoBCKOM MoJenu s OLEHKH
3 PEKTUBHOCTH MapKETHHIOBOM KaMIIaHMM, BKJIIOYash BbIOOp ampHUOPHBIX pacIlpeesieHu,
MHTETPAIUI0 JAHHBIX U UHTEPIPETAINIO PE3YIbTaTOB; peann3yite Mojenb B Python u cpaBHuTe
C YaCTOTHBIM MOJXOOM.

5. Co3paiite uHTepakTHBHbIH gambopn (c momoumrsio Plotly) s OusHec-meTpukH
(HampuMep, KOHBepCHsl cailTa), 0TOOpakaroUIMii anpuopHOEe pacnpeaeeHne, npapaonoaoone u
arlOCTepUOPHOE pacIpe/ie]ieHne Ha OCHOBE CHMYJIMPOBAHHBIX JTAHHBIX, U OOBSICHUTE, KaK ITO
TIOMOTAET B IPUHATUU PEIICHHH.

Jomammnee 3ananne: baitecobckne ABCDE-TecTsl 1 BocCTaHOBJICHHE TAPAMETPOB

1. TIpoananusupyiite pe3ynbratsl A/B-Tecta 1 nByx Bepcuii landing page (koHBepcuu:
15% vs 18% na BwIOOpke 1000 momp3oBateneii), paccuurtaiite 0alleCOBCKYIO BEpOSTHOCTh
IPEBOCXOJICTBA OJIHON BEPCUU U CPABHUTE C P-3HAYCHHEM YaCTOTHOI'O TecTa, ucnonb3ys PyMC3.

2. Jlns Tecta ¢ HeckoJIbKUMH Bapuantamu (A, B, C, D, E) BocctanoBuTe napameTpsl 6eta-
pacripesielieH|sl Ha OCHOBE HaOoJaeMbIX KoHBepcuil (Hampumep, A: 120/1000, B: 150/1000),
MOCTPOITE allOCTEepUOPHBIE paclipe/ieeHus U onpeienTe Hauboee BEpOsATHBIN OO TUTENb.

3. IIpoBenuTe cpaBHeHHE OalleCOBCKOTO W 4acTOTHOro A/B-TecTHMpoBaHHS Ha TpHMEpe
manHeix o CTR pekmambl (0alieCOBCKHMN BBIBOJ, C AaNpPUOPHBIMU 3HAHHSIMH O PBIHKE),
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BU3YaIM3UPYHTE pa3inuus B UHTEPIPETALH U 0ObSICHUTE MPEUMYIIeCTBa 0aileCOBCKOro MeTo1a
JUIsl pAHHETO OCTAaHOBKH TECTA.

4. Ucnonb3ys JaHHbIE O IOJIb30BATEILCKOM IIOBEACHUU B MPUIOKEHUH, MOCTPONUTE
0aiiecOBCKYIO0 MOJEIb JUIsl OLIEHKH CPEIHEr0 BPEMEHU CECCUU, BU3YAIU3UPYUTE alloCTepUOpPHBIE
MHTEpBalibl U IUIOTHOCTU pacrpezeneHuil ¢ momompio ggplot2 B R, u uHTepnperupyiite
pe3ybTaThI 111 OU3HEC-PEKOMEH TAITHIA.

5. Pazpaboraiite crueHapuiit ABCDE-Tecta misi onTuMu3anum IeHbI TPOJIYKTa, 3aaiTe
arpUOPHBIE paclpeaesIeHusl ISl KaXI0ro BapuaHTa, OOHOBUTE X HAa OCHOBE CHUMYJIMPOBAHHBIX
MPOJIAYKHBIX JAHHBIX M CO3JalTe OTYET ¢ TpaduKaMu, IMOKA3bIBAIOIIMMH BEPOSITHOCTh BBHIOOpA
JIy4ILIEeH LIEHBI.

Jomamnee 3aganue: baiiecoBckasi JInHeiHAas1 perpeccust

1. CpaBHuTE KIacCHUECKYIO TUHEIHYIO perpeccuto ¢ 0ailecoBCKOM Ha mpUMepe AaHHBIX O
3aBHCHUMOCTH TpPOJaX OT IeHbl M pekiambl (BbiOOpka 200 HalOmoleHuit), paccuuTanTe
KO3 UIIMEHTH U UHTEPBAJIbI HEOIIPEIeJICHHOCTH, ucnonb3ysa PyMC3, u obcynure pa3nuuusi.

2. Iloctpoiite 0aileCOBCKYI0 IUHEHHYIO PErPECCHOHHYIO MOJENb IS MpeJCKa3aHus
npuObUIM KOMIAHUM Ha OCHOBE (DaKTOPOB (MHBECTUIUMHU, PBHIHOK), 3aJaiiTe ampHOpHbIC
HOpMAaJIbHBIE pACHpENeNCHUs A1 TMapaMeTpoB, OLEHUTE anoCTePUOPHBIE pACHpENesICHUs U
BU3YaIM3UPYHTE MpeacKa3aTeIbHbIe HHTEPBaIbL.

3. Peamuzyiite monmens R2D2M2 nnsi GaiiecOBCKOM perpeccHy Ha JaHHBIX O BPEMEHHBIX
psnax MNpoJaX, MHTETPUPYS ANpPUOPHBbIE 3HAHUS O CE30HHOCTH, CPABHUTE C KJIACCUYECKUM
HOJXO0/I0M 10 TOYHOCTH IPOTHO3a U MOCTPOUTE rpa)uKU OCTATKOB.

4. AHanu3upyiTe BIIMSHHUE MAapKETUHIOBBIX PAcXOJOB HA pPOCT KIMEHTOB C MOMOILBIO
OaifecoBckol nnHeNHHOM perpeccun (nanHbie 500 HaOMIOAEHUI), OLIEHUTE apaMeTPbl C YUETOM
anpUOpHBIX YOeXKJIeHUH U co3aaiiTe npeacka3aHus s Oy1yluX CLEHAPHEB.

5. lng Mojenu MpOrHO3MPOBAHHUS CIpPOca Ha MPOAYKT MPOBEAUTE KPOCC-BATUAALNIO
OaifecoBckol perpeccuu, cpaBHuTe ¢ 00b19HON OLS-perpeccueit no merpukam (RMSE, MAE), u
BU3yAJIM3UPYHUTE aIllOCTEPHOPHBIE pacnpeneneHuss KodDPUIMEHTOB IS  HHTEpPIpeTaluu
3HaYMMOCTH (HaKTOPOB.

Jdomamnee 3aganue: Bpemennblie psiabl 1 ['ayccoBckue nmpoueccbl

1. OnumuTe U peann3ynTe MPOCTON TayCCOBCKUIM Tpoliece (C KBaAPATUUHBIM SIAPOM) IS
MOJICIMPOBAHUS BPEMEHHOTO psijia 1eH akiuil (qanasie 3a 100 gHEl), mOCTpoiiTe NMpeacKa3aHus
U BU3YaJIM3UPYHTE HEOMpeaeneHHOCTh ¢ moMonisio GPy mim scikit-learn.

2. BpiOepute BpeMEeHHOH psAn (HampuMmep, YpoBeHb 0e3paOoTHIlbl), 3aJalTe pa3ziIHyuHbIe
arpuOPHBIE TayCCOBCKHUE TIporiecchl (¢ pazHbiMu siapamu: RBF, Matérn), o0HOBHUTE UX Ha JaHHBIX
¥ CPaBHHTE BIIMSHUE al[PHOPOB Ha TOYHOCTH MPOTrHO3a Ha 10 mraros Boepes.

3. Jns 6onbioro BpemeHHoro psaa (1000 Touek) mpuMeHUTe annpoKCUMALIUIO (Harpumep,
FITC wmmu sparse GP) k MOAenMpOBaHUIO TEMIEPATyphbl, PACCUUTANTE BBHIYUCIUTEIBHYIO
3¢ (HEeKTUBHOCTH M TOUHOCTD MpeAcKa3zaHui, ucnonb3ysa ondauoreky GPflow.

4. COSIlaI‘/’ITC CMCChb I'ayCCOBCKHUX MPOLECCOB IJId aHAJIM3a MHOTOMOJAJILHOT'O BPEMCHHOT'O
psAaa (HaHpI/IMep, npoaaxxu ¢ CC30HHBIMU HI/IKaMI/I), OIPCACIINTC KOMIIOHCHTBI CMECHU, OLICHUTC
napamMeTpul U BI/13ya.III/I3I/Ipy17ITC MMpeaACKa3aHus ¢ JOBECPUTCIbHBIMHA UHTCPBAaJIaMU.
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5. MogenupyiiTe BpEeMEHHOW psJ BBIPYYKH KOMITAHHH C TIOMOIIBIO TayCCOBCKOTO

MPOLECCa, UHTETPUPYS AlIPUOPHBIE 3HAHUS O TPEHJIaX, OLICHUTE apaMeTPhl U IOCTPOUTE ITPOTHO3

Ha KBapTal Blepel, cpaBHUB ¢ ARIMA-Mo/1e1b10 10 METpUKaM TOYHOCTH.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHUILIMHE (MOXYJII0)

Ne 3ananue OtBer Komnerenuus
n/n
1. Kak matemaTnyecku copMyIupoOBaTh IPOLIECC ArnoctepropHoe OIIK-1
0OHOBJICHNS 3HAHUH HAa OCHOBE HOBBIX JaHHBIX? pacripeneneHue KaKk
MaTeMaTH4YecKast
MOJEJIb OOHOBJICHUS
2. Kax opranuzoBats npoheccnoHaIbHYIO JUCKYCCHIO [InanupoBanue BcTpeuun IK-3
10 BEIOOPY METOIOB JIMHEHHOU perpeccuun? Kak gopmar
npoecCuoHaTbHON
KOMMYHHKAaIIUU
3. Kak maTemaTnyecku 000CHOBAThH OTIUYNE VYuer OIlK-1
0aifecoBCKOIl perpeccun OT KIIAaCCHYECKOM? HEONPEEICHHOCTH
napamMeTpoB Kak
MaTeMaTHYECKOe
CBOICTBO
4, Kax mpumeHnTs 0aliecOBCKMIA MOAXO IS OLICHKH MCMC kak meton [1K-3
pesynsTaToB A/b TecTa B ipoekTe? peuieHus 3a1auu
CTaTUCTHYECKOTO
BBIBO/IA
5. Kakune MmaTemaTnueckue KOMIOHEHTBI COCTABIISIOT Tpu KOMIOHEHTa OIlK-1
OCHOBY 0aiiecoBCKOI Moaenu? (ampmop,
MPaBIoOIo000He,
HOPMHPOBKA)
6. Kak Bu3yanu3upoBath pe3yabTaThl 6alieCOBCKOTO I'paduk pacnpeneneuuii [K-3
MOJICITUPOBAHUS ISl OTYETA 3aKA3UUKY? Kak (hopma
MIpeICTaBICHUS
pe3ynbTaTa
7. Kakyro MaTemarudeckyto GyHKIHUIO siipa BEIOpaTh CrarnmoHapHoe S/1po Kak OIlK-1
JUIS. MOJIGTTMPOBAHUS TPEHIOB B ['ayccoBCKuX MaTeMaTHYECKUN
mpoieccax? HHCTPYMEHT
MOJICJINPOBAHHUS
8. [Ipu KakMX MaTeMaTUYECKUX YCIOBUIX JIunelinast 3aBUCUMOCTB OIIK-1
1enecoo0pasHo MPUMEHSITh JINHEHHYTO 0aileCOBCKYIO KaK MaTeMaTH4ecKoe
perpeccuro? yCJIOBUE IPUMEHUMOCTHU
9. Kak ¢opmanuzoBats anpropHbie yOKAESHUS O ArnpuopHoe OIIK-1
napameTpe B MaTeMaTHYeCKON MoJIeNn? pacnpezienieHue Kax
MaTeMaTHYecKast
(dhopmar3arys
10. Kax mporeMoHCTpHpOBaTh MPEUMYIIECTBA Busyanmmzanus IK-3

OaitecoBckoro A/b TecTUpoBaHUS MEHEIKMEHTY?

BEpPOSITHOCTEH KaK
CIIoCco0 yOexK IeHIS
stakeholders
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11. Kak ncnosb30Bath anpuopHbIE pacipeaesieHUs s HaTterpanus IK-3
NoJy4eHus1 Ou3HEeC-MHCAUTOB? 9KCHEPTHBIX 3HAHUN KaK
HCTOYHUK On3Hec-
LHEHHOCTHU
12. Kakoli MmaTeMaTu4eckuii METO ] UCII0JIb30BaTh JIs GP perpeccus xak OIIK-1
OLIEHKH ['ayCCOBCKMX IPOLIECCOB BO BPEMEHHBIX METOA MaTeMaTHYECKOI
psnax? OIICHKU
13. Kax peanuzoBath agantanuio MOAEIH K HOBBIM OmnutaliH-00HOBJICHUE IK-3
JaHHBIM B PEaJIbHOM BPEMEHH B NIPOJAKIICHE? KaK TeXHOJIOT s
MIPOMBIIIIJICHHOT'O
BHEAPEHHUS
14. Kak ncnonp3oBaTh aHAIN3 KEHCOB U1 CAMOOLICHKH Ketlic-cranu xak YK-6
npogecCHOHANIBLHOTO pocTa? HWHCTPYMEHT pediekcun
U CaMOOLICHKU
15. Kak pemmts npo0iaeMy BEIYUCIUTENBHOMN CI0KHOCTH Bapuanmonnas IK-3
INayccoBckux MpoIeccoB JjIsl OOJIBIIMX JaHHBIX ? arnmnpoKcuManus Kak
METOJ peLIeHHUs
TEXHUYECKOU MPOOIEeMBbI
16. Kak onpenenuTs MpUOPUTETH BHIOOPa METOJIOB AHanus YK-6
ANMPOKCHMAIMU UCXOs U3 OTPaHUYCHUN PecypcoB? BBIYUCIUTEIBHbBIX
pPecypcoB Kak 3ran
TUTAHUPOBAHUS
17. Kak o6ocHOBaTh BEIOOp 0aiieCOBCKOTO MOAX0/A IS Maunbrit 00beM JaHHBIX IK-3
MPOEKTa C MaJbIM 00BEMOM JJAHHBIX? KaK apryMeHT JJIs
NPUHATHS PELICHUS
18. Kak cTpykTyprupoBaTh Ipe3eHTaIiio TI0 OCHOBaM [Ipe3enTanus kak IK-3
0aiiecOBCKOIl CTaTUCTUKH 11 HETEXHUYECKOMH UHCTPYMEHT
ayIUTOPUU? npoecCuoHaTBHON
KOMMYHHKAaLUU
19. Kakyto MaTemaTHyecKkyio CTpyKTypy UCIIOJIB30BaTh KoBapuannonnas OIlK-1
JUIsl OTIMCaHUs Koppensauuii B 'ayccoBckux ($yHKUUS KaK
nporeccax? MaTeMaTh4yecKas
CTPYKTYypa 3aBHCUMOCTH
20. Kak crutanupoBaTh 3Tansl pa3paboTKy MOJIETH [Inan pabot kak YK-6

cMmecel U1t THYHOH (P EKTHBHOCTH?

UHCTPYMEHT
OpraHu3aIuu
COOCTBEHHOM

ESITENHHOCTH
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