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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma mucuurmiaunbel (Moayns) «baiiecoBckue CTaTUCTUYECKUE MOJIETU»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMITbIOTEpPHBIC Hayku, mpodpuiab «lIporpamma nByx gumiaomos HUY BIID u LY
«ICKYCCTBEHHBI WHTEJUIEKT», YTBEP)KICHHBI IIPUKAa30M MMHHMCTEPCTBA HAYKH U BBICLIETO
obpazoBanus Poccuiickoit @eaepannu Ne 810 ot 23.08.2017 rona.

N3ydyenne mucuumuinHel (Moayinst) «balleCOBCKME CTAaTHUCTUYECKUE MOJENIHU» IO3BOJIET
CTYJEHTaM OCBOHMTH BEPOSTHOCTHBIM MOAXOA K aHajdu3y [aHHBIX, KOTOPbIH 3(P¢dEeKTUBHO
YUUTBIBAET HEONPEAEICHHOCTh U MHTETPUPYET alpHOPHBIC 3HAHHUSA C HOBBHIMH HAOJIOJICHUSIMH,
oOecrieunBasi 0ojiee TOYHbIE W OOOCHOBaHHBIC BBIBOJIBI IO CPABHEHUIO C TPaJAULMOHHBIMU
METOaMU. DTO OCOOCHHO IIEHHO B OM3HEC-KOHTEKCTE, I/Ie TaKHE HABBIKH MPUMEHSIOTCS JUIs
ontuMuzaluu  A/B-TecTHpoBaHUS, NPOrHO3UPOBAHMSI BPEMEHHBIX PAIOB U  pa3pabOTKu
IPEIUKTUBHBIX MOJIENEH, CIOCOOCTBYSI NMPUHATHIO CTPATETMYECKUX PELIEHUH M IMOBBILICHUIO
KaueCTBA aHAJIMTUYECKUX ITPOEKTOB.

MecTo AUCHMILIMHBI (MOYJIs1) B CTPYKTYype 00pa30BaTe/ibHOM MPOrpaMmMbl

Hacrosmas nucunumnimnnaa (MOyiib) BKIIOUYEHA B Y4€OHBII TUIaH MO IPOrpaMMe MOATOTOBKU
Mmaructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAyKH, MpOoduib
«Iporpamma nByx aumiomoB HUY BIID u LY «McKyccTBEHHBIN MHTEIEKT» U BXOIUT B
BapuaTUBHYIO yacTh biioka 1, hopmupyemyro yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHUH.

Jucnunnuna (MOIyib) U3ydaeTcss Ha 2 Kypce B 3 cemecTpe, SBISETCS TUCHUIUIMHON 0
BBIOODY.

Heap u3yyeHHus1 AUCHUILUIMHBI (MOAY.Js): (OpMHUpPOBaHUE 3HAHUNA U HABBIKOB B 00JIaCTH
0alieCOBCKMX CTaTUCTMYECKMX MOJIENIEH /sl IPUMEHEHHUS] BEPOSITHOCTHOIO MOAX0Ja K aHAIU3Y
JAHHBIX U PEIICHUIO0 OM3HEC-33/1a4 C YYETOM HEOIPENEICHHOCTH.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— (opmupoBaHHe 3HaHUI 11O TeMaM: OCHOBBI 0ailleCOBCKOM CTATUCTUKU U €€ OTINYME OT
YaCTOTHOTO TMOAXOJA; KaKk MPUMEHATh OalecOBCKUM MOAxoJ] K Ou3Hec-3a/lauaM; MEXaHHU3MBI
ABCDE-TectupoBaHusi W HWHTEPIIPETAlMU PE3YJIbTATOB; TPHHIWIBI 0alileCOBCKOW JMHEHHOM
perpeccuu; METO/Ibl aHAJIM3a BPEMEHHBIX PSJIOB C MOMOIIBIO ['ayCCOBCKHMX MPOLIECCOB; MOAXOBI K
MOCTPOEHUIO BEPOSATHOCTHBIX MOJIENEN M UX MPUMEHEHUIO B pEAJIbHBIX NPOEKTaX;

— OCBOGHHE YMEHHUH: (OpMynIHpoBaTh THUIOTE3bl W IEPECUUTHIBATh ANpPUOPHBIE
BEPOATHOCTH C Y4ETOM HOBBIX JAHHBIX; HacTpauBaTb U uUHTeprperupoBatb ABCDE-tecTsl ¢
0aifecCOBCKMM BBIBOJIOM; CTPOUTh W aHAJIW3HPOBATh Oall€COBCKUE PETPECCHOHHBIE MOJIEIH;
IPUMEHATH ['ayCCOBCKHME IpolLiecChl K aHAIM3y BPEMEHHBIX JIaHHBIX; OLIEHUBATh IapaMeTpbl
pacnpenesneHnii ¢ TOMOIIbI0 MPUOIMKEHHBIX METOI0B; pa3padaThiBaTh U 3alllMIIATh TPUKIIATHON
AQHAINTUYECKUH MTPOEKT;

— (opmHpoBaHNE HaBBIKOB MPUMEHEHHs 0aleCOBCKOrO MOJXO0Ja K aHalIM3y JaHHBIX B
OM3HEC-KOHTEKCTE; HaBBIKOB BRINOJHEHHA A/B/N-TeCTOB ¢ UCIIOIL30BaHHEM 0alieCOBCKOM JIOTHKH;
HaBBIKOB MTOCTPOEHUS MTPEUKTUBHBIX MOJIENICH HAa OCHOBE JIMHEHHOM perpeccuu; HaBbIKOB pabOTHI
C BPEMEHHBIMU psilaMH U HCIOJIb30BaHUS ['ayCCOBCKMX MPOLECCOB Jisi MPOrHO3a; HABBIKOB
OpPE/ICTaBICHUSl Pe3yJbTaTOB aHaIM3a M COCTaBI€HHS OOOCHOBAaHHBIX BBIBOJIOB; HABBIKOB
YBEPEHHOT'0 HCII0JIb30BaHUSI NHCTPYMEHTOB 0aileCOBCKOIO aHaN3a B MPUKIIATHBIX TPOEKTaX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YU€OHBIX 3aHATHI B (hOpMe KOHTAKTHOU pabOThl 00YYarOMIMXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIETEHIIUN

HNupuxarop
KOMIIeTEeHIIUH

IlepeyeHnb MIAHNPYEMBIX
pe3yJibTaTOB 00yUeHHs 1O
JAMCHUIJIMHE (MOIYJII0)

YK-6.

Crocob6eH ompenemsaTh U
peaIM30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JIEATETHHOCTH U
CITOCOOHI e¢
COBEPIIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIE METO/IBI
CaMOOIICHKH U aHajin3a CBOeH
IEATENBHOCTH, a TAKKE
MIPHUHIUITGI YTIPABICHHS
BPEMEHEM U IIeJICTIOIaraHUs

VK-6.2.

YMeeT cTaBUTh pealnucTUUHbIE U
JOCTHKHMMBIE LIEH, OTPEAETIATH
MIPUOPUTETHI B CBOEH
JIeSTeNIbHOCTH, a TAaKXKe
pa3pabaTbIBaTh U BHEAPSTH
IIJIaHBI 10 COBEPILIEHCTBOBAHUIO
CBOHUX HABBIKOB 1N KOMHCTGHHI/Iﬁ
Ha OCHOBE IOJyYE€HHOU
CaMOOLICHKHU

YK-6.3.

HNMeet npakTUYECKUNA OTIBIT
IMPUMCHCHUA MCTO/I0B
CaMOOIIEHKH B CBOEH
npoeccnoHambHON
ACATCIIbHOCTU, BKJIIOYast
y4aCTHuC B TPCHUHIaX,
CeMMHapax U MPOEeKTaXx,
HallpaBJICHHBIX Ha pa3BUTUEC
TaHOH 3 (HEKTUBHOCTH U
podecCHOHAIBHOIO POCTa

OIIK-1.

Crioco0eH HaxOoUTh,
(hopMyJIUPOBaTh U PEIIaTh
aKTyaJbHBIC U 3HAUUMEIE
MPOOIIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
IIOIXO/IbI K PELICHHUIO 33134
IIPUKJIAJHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKIIOUas
AITOPUTMBI, MAaTEMATHYECKOE
MOJEIINPOBAHUE U TEOPHIO
ONTHMU3ALNY, a TAKXKE
COBPEMEHHBIE HHCTPYMEHTBI U
TE€XHOJIOTUH, UCII0JIb3YEMBIE B
9TOM 00NacTH

OIIK-1.2.

YMeeT aHATH3UPOBATh U
(dhopMynupoBaTh
MaTeMaTHYeCKHe 3a1a4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METOJIbI M AITOPUTMBI JUTSE KX
peIIeHUs], a TAKKe
HHTEPIPETUPOBATH U
MPEJCTABIISTH PE3yJILTAThI B
MTOHSITHOM M JOCTYIHOM hopme

OIIK-1.3.

Nmeet npakTHYECKUNA ONBIT
paboThl Ha/l IPOEKTaMH WIN
HCCIIEIOBaHUSAMH B 00J1aCTH
MPUKIIAJHONW U KOMITBIOTEPHOM
MAaTE€MATHKH, BKIIOYasl y4acTHE

DNEeKTPOHHBIA JOKYMEHT




B KOHKYpCax, OJIMMITHAIaX UK
HayJHBIX ITyOJINKAITUSX, TE
OBUIH PEIlICHBI aKTyaTbHBIC U
3HAYMMBbIE 3aJ1a91

[K-1.

CrocobeH omnpenemsaTh o0ITe
($hOpMBI 1 3aKOHOMEPHOCTH
00JacTH MalIMHHOTO 00YYCHUS

[IK-1.1.

3HaeT OCHOBHBIC TCOPETHUYCCKUE
KOHICIIMK 1 IPUHIHUIIbI,
OTHOCSIIMECS K 00J1aCTH
MAaIlIMHHOTO O0YYCHHS, a TAKKE
KJIFOUEBBIE 3aKOHOMEPHOCTH H
MOJIEJIH, KOTOPBIE IIOMOTAIOT B
aHAJIM3€ U UHTECPIPETAIUH
JAHHBIX

IK-1.2.

YMeeT npoBOIUTH
CUCTEMAaTUYCCKUI aHAIN3
o0acTu pa3pabOoTKH, BBISBIISATh
1 hopMyITUpOBaTH 00IIIHE
3aKOHOMEPHOCTH ¥ TeHJICHIINH,
a TaK)KC NPUMECHATH METO/bI
WCCIIEeIOBAHUS IS IOy YSHHS
HOBBIX 3HAHUHA U TOHUMaHHSI

[K-1.3.

HMmeeT npakTUUECKUNA OIBIT
PpaboThI B 00J1aCTH MAIUHHOTO
o0y4eHus1, BKIIIOYAsl y4acTUe B
HAYYHBIX MPOEKTaX,
UCCIIEIOBAHUSX WIN
MPAKTUYCCKUX 3aJ[aHUSX, TJIC
OBLIH BBISBJICHBI U ONTHCAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

[K-3.

Crioco0eH pemaTs 3a1a9u
npodeccnoHaIbHOM
JeSITeTbHOCTH, GOPMYITHPOBATH
pe3yNbTaT, yBUIETH CIIEACTBHS
HOJyYEHHOTO pe3yJibTara

[IK-3.1.

3HaeT OCHOBHBIE MPUHLIUIIBI U
METObI PELICHHUS 3a1a4
poheCCUOHATBHOMN
JIETEIBHOCTH, a TAK)KE CIIOCOOBI
(hopmynupoBaHus u
MPEJICTABIICHUS PE3YJIbTATOB,
BKJIFOYAsl aHAJIN3 MOCJICICTBUI 1
HMX 3HAYAMOCTEL B KOHTEKCTE
MIPOEKTA

[K-3.2.

YMeeT NpuMeHsTh
MaTeMaTUYECKHE U
KOMITBIOTEPHBIE METOJIBI JIS
perieHusT KOHKPETHBIX 3a]1ad,
(hopMyJIMpOBaTh YETKHUE U
000CHOBaHHBIE PE3YIIBTATHL, a
TaK)Ke aHATU3UPOBAThH MX
TIOCJIEACTBUS I JaJbHEUIINX
JIEUCTBUH U pellIeHui

[K-3.3.

HNmeet npakTUueCKuii OIBIT B
pemeHnu npodheCcCHOHATHHBIX
3a/1a4, BKITFOYas yJyacTue B
MIPOEKTax, T/ie OBUIHA TOTyYESHBI
pe3yabTaThl U
MIPOAHATN3UPOBAHEI FIX
CJIEICTBUSI, YTO CIIOCOOCTBOBAJIO
MIPUHSTHAIO 000CHOBaHHBIX
peleHuit
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocThb, aKageMHYECKHE YACHI

m/m HaumeHoBanue Qunas dopua TKY
AynuTopHasi padoTa .
pasaesia TUCHUIINHBI Camoct (Texyurmii
(Moxyas) Jlekuun | Cemunapsi | Koncya OSITEE KOHTPOJTH

(mpaktnyec | branuu | KoHTpoas ast yenenaeMocTH)
KHe
padora
3aHATHA)

1 BaitecoBckast 3 3 4 15 Jlomarrnee
CTaTHCTUKA B OM3HECE U 3a/laHue
TIPUHITATIBT
MOJCITHPOBAHUS

2 Baiiecopckue ABCDE- 3 3 4 15 Jowmarinee
TECTHI ¥ 3a/laHue
BOCCTaHOBJICHHE
apaMeTpoOB

3 BaiiecoBckas JinHeiHasI 4 3 4 15 JlomarniHee
perpeccus 3aJ1aHue

4 Bpemennsie psiist u 4 3 5 21 HomarmrHee
I"ayccoBckue mpoIecChl 3a/IaHAe
3auem c oyenkoi 5 [IpoexT

Hmozo: 14 12 17 5 66
O6vem oucyuniunst (M00ys) 114
(6 ak. u.)
Obvem oucyunaunvt (Mooyns) 3
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Neni/m HaumenoBanue pazieJa Conep:xanue JTUCHUIUIHHBI (MOYJIs1) IO TeMaM
JAMCUHMILIMHBI (MOYJIs1)
1 BaiiecoBckas craTucTHKa B OcHOBBI 0alieCOBCKON CTAaTUCTHKH

Ou3Hece ¥ IPUHITUTIBI
MO/JICITUPOBAHHUS

IToHsATHE AmPHUOPHOTO W AMMOCTEPHOPHOTO pacIpeeSeHni, a TakKe
MpaBa0I0 1001
IMpuHIUIIBI 6alleCOBCKOTO MOIETUPOBAHUS

2 BaitecoBckne ABCDE-TecTs! 1 MoruBanus 6aiiecoBckoro A/b TectupoBanus
BOCCTAaHOBJICHHE MTapaMETPOB OTnu4us OT CTaHIAPTHOTO MOAXO0Aa
OCHOBBI BU3yaJIM3allMH PE3yJIbTaTOB 0aiieCOBCKOTO MOJICIUPOBAHUS
3 BaitecoBckas nuneiHas perpeccus | Buabl nMHEHHBIX perpeccuit
Knaccudaecknii 6aliecOBCKUI ITOAXOT K JIMHEHHOW Perpeccuu
Cospemennbiii moaxoj1 (R2D2M2)
4 Bpemennsie psaabl u ['ayccoBckue OCHOBBI 1 BHJIBI TaAYCCOBCKUX TPOIIECCOB

IMPpOnICCChL

[IpuknanHoe 3HaUeHHE AIPUOPHBIX PACTIPECICHUM
UucnerHas anmmpoKCUMAIIHS TAyCCOBCKUX MPOIIECCOB
ITocTpoeHue cMecel TayCCOBCKUX MPOIIECCOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

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

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

OcHnognas numepamypa:

1. Kypt, VY. baiiecoBckas craructuka: Star Wars, LEGO, pe3uHOBbIE YyTOYKH U MHOTOE
apyroe : npakruyeckoe pykoBoiacTBo / Y. Kypt. - Cankr-IlerepOypr : [lurtep, 2021. - 304 c. -
(bubmmoreka mporpammucta). - ISBN 978-5-4461-1655-3. - Tekcr : snekrponHbiid. - URL:
https://znanium.com/catalog/product/1817495.

2. Boii 131 Ma, baiiecoBckue MoJ1eu BOCIIPUSATHS M ACHCTBHUS : COBPEMEHHBIN B3TJISA Ha
IPUHLIMIIBI pabOThI MO3ra : IpaKkTU4ecKkoe pykoBoAcTBO / Bait L3u Ma, K. Képaunr, 1. IN'ongpaiix
; mep. ¢ anria. B. C. fluenkoBa. — Mocksa : JIMK Ilpecc, 2023. - 460 c¢. — ISBN 978-5-93700-229-
7. - Tekct : anexTponHsIii. - URL: https://znanium.ru/catalog/product/2204250.

/Jlonoanumensvhasn numepamypa:

1. Koon, M. [Ipuknannas nuHeiHas anreOpa ais uccienonareneil JaHHbIX. OT KIIFOUEBBIX
KOHIICTIIIMI 10 TPHIIOKEHUH ¢ ucronb3oBanueM Python : mpaktudeckoe pykoBojctso / M. Kosn
; mep. ¢ anra. A. B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2023. - 330 ¢. — ISBN 978-6-01798-945-
3. - Tekcr : anextponHbiit. - URL: https://znanium.ru/catalog/product/2205123.

2. I'py3neB, A. B. [IpornozupoBanmne BpeMEeHHBIX psiioB ¢ momoinisio Facebook Prophet,
ETNA, sktime wu Linkedln Greykite : cTpouM, HacTpauBaeM, yIydIlllaeM MOJEIH
MIPOTHO3UPOBAHHUS BPEMEHHBIX PSJIOB C MOMOIIBIO CHEIHATIBHBIX OMOIMOTEK @ MPaKTHYECKOEe
pykoBozactBo / A. B. I'py3neB. — Mocksa : JIMK Ilpecc, 2023. - 782 ¢. — ISBN 978-5-93700-212-
9. - Tekct : anexTponnsIit. - URL: https://znanium.ru/catalog/product/2204240.

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHuBepcUTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM MU HOPMaM UM 00ecrieunBaroleil mpoBeieHue Beex
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON paboT 00yvaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[Tomemienusi, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUHU /TSl TPOBECHUS 3aHATUI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIMA, TPYIIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTalluy, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYEHHs, CIy>KallMMH JUIs MpeACTaBIeHUs ydeOHOU
uH(popMaluu 60JbIION ayIUTOPUH.

Nzydenune qucuuriinabl (MOyIst) oOecrieynBaeTcs B y4eOHBIX ayIUTOPHUIX, OCHAIIEHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CMEeLUANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl IEMOHCTPAIMOHHOE 000PY/10BaHHE.
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https://znanium.com/catalog/product/1817495
https://znanium.ru/catalog/product/2204250
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https://znanium.ru/catalog/product/2204240

[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHHs K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ AIEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpPOQEeCcCHOHATIBHBIM 0azam
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBaHue noprajia Ccplika
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snexkrponHas oudnaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMOTEKA
2. | baza mannbix mis |1 T-coenuanicToB https://habr.com
3. | Basa mamneix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @enepariim
5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pazoBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpansieMoe

OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOO/IHO pacIpoCcTpaHseMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHbIe IPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMIICH3UOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOoe CBODOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecneveHue 1Jisl INIAHNPOBAHUS M YYeTa BpeMeHH:
Toggle app | sapy6exHoe | cBOGOHO pacipocTpansieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | mnuensmonHoe
CucreMbl ynpapJjieHusi 6a3aMu JaHHBIX:
Microsoft Imagine (SQL Server) [ sapy6exuoe | muuensnonnoe
Cucremsbl pesepsHoro konuposanms (backup):
Acronis Backup Advanced for 3apy0exHoe JIMIIEH3HOHHOE
HyperV

CIIpﬁBO'—IHO-HpaBOBLIe CHCTEMBI:
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Koncynbrantllintoc: cipaBouHoO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

CpencTBa aHTHBHPYCHOI#H 31U THI:

Kaspersky Endpoint Security mst OTCUYECTBCHHOE JIUTICH3UOHHOE

ousneca CranmaptHbiii Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOe cBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl NPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Cucrembl ynpapjeHusi onéanorpaguyeckoi uHpopmManmeii:

Zotero | 3apy6exHoe | cBOGOHO pacpocTpanseMoe
CepBHCHI B CJIYXKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporiecce u3ydenust TucuuIinabl (Moyiisi) «baliecCOBCKHE CTAaTUCTUUECKUE MOJIETN» B
paMKax TEKYIIEro KOHTPOJS YCIeBAaeMOCTH HCIIONIBb3YIOTCA TaKUe BUIbI Y4eOHOH paboThl, Kak
JIEKIIMW, CEMUHApbl, KOHCYJIbTALIMH, JIOMAIHUE 3aJaHus, MPOEKT, a TAKKE pPa3JW4YHbIC BU]IbI
CaMOCTOSITENIbHOM pPa0OThl O0YYAIOIIMUXCS MO 3aJaHUI0 MPErNojaBaTelisd, HaMpaBICHHBIE Ha
pa3BHUTHE HaBBIKOB npodecCHOHATIbHON JIEKCUKH, 3aKpEIUICHUE MPAKTUYECKUX
npoecCHOHANBHBIX KOMIETEHIINN, TOOIIPEHNE HHUIIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuaa, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCs BECTH KOHCIEKT JICKIIUH: KPaTKO W CXEMaTHYHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITATHCSI HAWTHU OTBETHI B PEKOMEHJOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAlUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4eOHOU NEATETLHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH TIOT
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHThHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSIX,
MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaTE€puajiaMu, YyTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
obcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U WU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Koncynomayuu — CTpyKTypUpOBaHHBIE BCTPE€YM, Ha KOTOPBIX IIPENOAABATEIN
MPEIOCTABISAIOT WHANBUAYAIbHYIO WIH TPYNIOBYIO MIOMOILb B OCBOEHUHU Y4eOHOT0o MarepHara,
00CYX/IEHUH BOIIPOCOB U PEIIEHUH MTPOOJIeM, BOZHUKAIOUIMX B Ipoliecce 00yueHHs..

KoHcynbpTanum MOryT BKIIIOYaTh pa3bsiCHEHUE CIOKHBIX TEM, MOATOTOBKY K SK3aMEHaM U
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MTOMOIIIb B BBIMIOJTHEHUHU TTPOCKTHBIX PabOT, UTO CLIOCOOCTBYET OoJiee ri1y00KOMY MTOHMMAaHHUIO
npeaMeTa U YIYYIIEHUIO aKaJeMIIeCKON yCIIeBaeMOCTH.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BbIMOJIHEHUs. PexoMmeHnayercs pa30ouBaTh 3aaHusl HAa STaIbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonap3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Ilpoexm — wuccnenoBarenbckass padoTa MO AUCHUIUIMHE (MOAYNIO) W IPE3EHTALs
pEe3yJbTATOB.

Jl1g ycnemHoi NoAr0TOBKU K MPOEKTY PEKOMEHIYETCSI: YETKO ONPEAEINUTD LIEIU U 3a]a4n
IPOEKTA; COCTaBUTh IIaH Pa0bOThI, pa30MB MPOEKT HA ATAIlbl C YKAa3aHUEM CPOKOB BBIIIOJIHEHUS
KaX/IOT0 U3 HUX; UCIOJIb30BaTh pa3HOOOpa3Hble HCTOUHUKN MH()OPMAIIMM U MHCTPYMEHTHI IS
UCCJICIOBAaHMSI TEMBI; PETYJISIPHO NMPOBEPSITh NPOrpecc U BHOCUTh KOPPEKTUBBI B IUIAH, €CJIU 3TO
HE00X0IUMO.

bonycnvie b6annbt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB IO3BOJIAET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCLUILIMHE (MOAYJII0) U CTUMYJIMPYET YIIIyOJIEHHOE U3yYeHHE MaTepHaa.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4EHHE OTJCIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUTMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYACHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAJIFHOM YYaCTHHU MPEToiaBaTels. 3a1a4un CTyIeHTa BKIIOYAIOT paboTy
C KOHCIEKTaMH JIeKuii (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUaJIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTMCHMIIJINHE (MOI[y.]'lIO)

Kpurtepun nonyyenusi ypoBHsi M OlleHUBaHUAA COPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuninHe (moayaw) «baiecoBckune cTaTHCTHYECKUE MOIETN»

OrneHuBaHuEe YpOBHS Y4YEOHBIX TOCTHKEHHH 0OydYarolmuxcsl MO AUCHHUIUIMHE (MOIYIIO)
OCYILIECTBJISICTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOW aTTECTAIlUH.

[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B (opme
3ayema ¢ OWEeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX TIO
JUCIUIIIIMHE.

I[J'IS[ OLCHUBAHWA TCKYHICTO KOHTPOJIA YCIICBACMOCTU H HpOMe}KyTO‘IHOI\/'I aTTecTaliuu
WCIIONIB3YETCS JIECATHOAIIbHAS IKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
MATUOATIFHON MIKAIOHN CIEAYIONUM 00pa3oM:

HdecaTubannbuas IlaTudannbHas Ouenka 3a O0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLICHKA 3ayer 00y4eHHs 10 JUCHUTIUINHE (MOLYJTI0)

10 OTtnuaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMHU,

9 OTIINYHO 3a4YTeHo M3IIOKCHHBIMA B pabodell mporpamMme, H

8 ODINYHO 3auTeHo TIYOOKO OCMBICIISICT AUCIUIUINHY (MOIYTIh).

On CaMOCTOATCIIBHO nu JIOTHUYECCKHA
IMOCJICA0OBATCIIbHO OTBEYAE€T Ha BCE BOIIPOCHI,

AKIICHTUPYS BHUMAHUC HA HanboJIee BAXKHOM.
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yerT

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHus1 Mo JUCHUILTHHE (MOYJIIO)

Ymeer aHAJIM3UPOBATH, CPaBHMBATb,
KJTacCH(pUIMpoOBaTh, 0060011aTh,
KOHKpPETH3UpOBaTh M  CHUCTEMaTH3HpOBATh
M3YYEHHBIH MarepHuall, BBLACHAS KIIOUEBbIE
MOMEHTBl M  YCTaHaBIMBas MPUYUHHO-
clefcTBEHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3ynbTaThl aHaJIM30B u JOpyTUX
WCCIIEIOBAHNN, a TaK)Xe€ pelIaeT CIO0KHbIE
3agaud. CTyJEHT XOPOLIO 3HAKOM C METOJIaMH
WCCIIEIOBAHNUA, HEOOXOTUMBIMH JUIs
NPAaKTUYECKOM  JESTENbHOCTH, U  yMEeT
CBA3BIBATh TEOpeTHYECKHE ACIEeKTHI
JUCIHUIUIMHBL (MOAYJA) C MPAaKTHUYECKUMHU
3a7auyamH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CrynmeHT oONagaer 3HAHUSMH TIpeIMeTa
MOYTH B TMOJHOM o0ObeMe  paboueit
MPOTPaMMBI M CaMOCTOSITENTFHO, JIOTHYECKH
MOCJIEI0BAaTeIbHO M BCECTOPOHHE OTBEYAET
Ha BCE€ BOIIPOCHI, aKLEHTUPYs BHHUMaHHE Ha
Hambosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHaATM3UPOBATH, CpaBHUBATH,
KJIACCU(HUIPOBATD, 00600m1aTH,
KOHKPETH3UPOBATh W CUCTEMaTH3HPOBAThH
W3y4EHHBIA  Marepuasl,  BBLACHAS  €ro
KIFOUEBBIE  aCIeKThl W yCTaHaBJIMBAaA
MIPUYINHHO-CJICACTBCHHBIC CBA3H.
®dopMynUpyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET pe3yJabTaThl aHAIH30B H
JIpyTUX HCCIIEIOBAHUMN, a TaKkKe pelaer
CJIOXHBIE CUTYyaIlMOHHBIE 3amauu. CTyneHT
XOPOIIIO 3HAKOM C METOJIaMH UCCIIeIOBaHUS,
HEOOXOJUMBIMHU JUTST MIPaKTHYECKOM
NIEATENIbHOCTH, W YMEET  CBS3BIBaTh
TEOPETUYECKHE  acMeKThl  MpeaMera C
MPAKTHYECKUMU 3aa9aMH.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

CryneHT oOiiaaet 6a30BBIMU 3HAHUSIMH 110
MUACHUILINHE (MOJIYJNI0), HO HCIBITHIBACT
TPYJIHOCTH TIPU CAMOCTOSITEIILHBIX OTBETaX U
WCIIONIB3yeT HETOuHble (HopMynupoBkH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIHOKH,
Kacaromuecss CyTtd  BompocoB. CTymeHT
CIoco0eH pemraTh TOJIBKO CaMble IPOCTHIC
3a7a4d W BIIAJIEET JIMIIb MUHHUMAIbHBIM
Ha0OPOM METO/IOB UCCIICAOBAHUS.

He cnan

He 3auteno

He cnaun

He 3aureno

CrymeHT He oBIaaen  00s3aTelIbHBIM
MHUHUMYMOM 3HAaHMHA II0 MpEeIAMETy W He
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)

1 He cnan He 3aureno MOXKET OTBCTUTHL Ha BOIIPOCHI, AAKC CCJIH
nmpernogaBarciib  3a1a€T  JOIMOJTHUTCIBHBIC

HaBOJISIIIINE BOTIPOCHI.

Hucnurnuna (Moayis) «baiiecoBCKrEe CTaTUCTUUECKUE MOIEIINY OLIEHUBACTCS CIETYIOIINM
obOpazoM:

AKTHBHOCTH Bec Onucanmne

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

3a4eT ¢ OICHKOH 40% | 3amrura mpoeKTa

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

®opmyJia pacyéra HUTOrOBOM OLEHKHM IO aucuMiuvinHe (Moay.aw) «baiiecoBckue
crTaTucTudeckue moaean»: «0,6 X cpennee 3a qomaninue 3aganus + 0,4 X 3a4eT ¢ OLEHKON».

Texkymmii KOHTPOJIb YCIIeBAEeMOCTH 00YYAKOIIHUXCSH M0 JMCHHUILINHE (MO1YJIIO0)
IIpumepHbIe JoOMALIHUE 3aJaHUS

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

1. Ucnonw3ys ¢opmyny baifeca, paccumrtaiite anocTeprHOpHYIO BEpPOSTHOCTH YcCIexa
HOBOTI'O0 IPOAYKTAa Ha OCHOBE allpMOPHBIX JTAHHBIX O pblHKE (Hampumep, 30% maHc ycnexa) u
HOBBIX HaOmoneHuil (5 ycmemHsix npojax u3 10 TecToB), MpeACTaBUB Pe3yJIbTaThl B BHIE
rpaduxka.

2. Beibepute Ow3Hec-clieHapuii (HampuMep, TPOTHO3 MPOJAxX), 3aJalTe armpUOPHOE
HOpMaJIbHOE pacIpe/ielieHue, OOHOBUTE €ro C IOMOIIbIO JaHHBIX O MPUOBUIM 3a Mecsll U
BU3yaJIM3UPYHTE U3MEeHEeHUs ¢ nomoItbio Python (matplotlib unu seaborn), o0bsicHUB BiIMsIHUE
HOBBIX JIaHHBIX.

3. [lng rumote3sl O BEPOATHOCTH OTTOKAa KIIMEHTOB (ampuopHas OeTa-pacrpeleicHue)
MOCTpONTE (PYHKIMIO TPaBAONoao0us Ha ocHOBE BBIOOpPKHM M3 50 kimeHToB (20 OTTOKOB) U
paccuuTaiiTe 0OHOBIEHHYIO allOCTEPUOPHYIO BEPOSTHOCTD, UCTIONB3YsI Onbmuotexy PyMC3.

4. OnummuTe npolecc IOCTPOECHUs MpocToid OallecOBCKOM MoJenu s OLEHKH
3¢ (HEeKTUBHOCTH MapKETUHIOBOM KaMIlaHWHM, BKJIIOYas BBIOOpP AaNpUOPHBIX pacHpelesIeHuH,
MHTETPAIUIO JaHHBIX U UHTEPIPETALMIO pe3yabTaToB; peanusyiite Mosaenb B Python u cpaBHuTe
C YaCTOTHBIM MOJXOOM.

5. Coznaiite uHTepakTHBHBIM Jnamobopn (¢ momomisio Plotly) mist OGu3Hec-meTpuku
(HampuMep, KOHBEpCHsl caiiTa), 0TOOpakarolMii anpruopHOE pachpeesieHne, MpaBaonoaooue u
arocTepHOPHOE paclipesiesieHNe Ha OCHOBE CHUMYJIMPOBAHHBIX JaHHBIX, U OOBACHUTE, KaK 3TO
IIOMOTaeT B IPUHATHH PEIICHU.

Jomammnee 3aganue: baiiecopckne ABCDE-TecThl M BOCCTAHOBJICHHE IAPAMETPOB

1. IIpoananusupyiite pe3ynbratel A/B-Tecta /i 1ByXx Bepcuit landing page (koHBepcuu:
15% vs 18% mna BeiOOpke 1000 momp3oBareneit), paccumTaiiTe 0all€COBCKYIO BEpPOSITHOCTH
IPEBOCXOJICTBA OJTHON BEPCUU U CPABHUTE C P-3HAYCHHEM YaCTOTHOI'O TecTa, ucnonb3ys PyMC3.

2. Jlns Tecta ¢ HeckonbkuMu Bapuantamu (A, B, C, D, E) BocctanoBute nmapamerpsl 6eta-
pacmpeneneHrs Ha OCHOBE HaOrofaeMbIXx KoHBepcuit (Hampumep, A: 120/1000, B: 150/1000),
MOCTPOITE allOCTEPHOPHBIE paclpele]ICHHs U OTpeieNiuTe Harnboiee BepOSTHBIN MOOETUTENb.
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3. IlpoBenuTe cpaBHEHHE 0alleCOBCKOTO M 4acTOTHOTO A/B-TecTHpoBaHus Ha TpUMEpPE
naHHbix o0 CTR peximambl (0aiiecOBCKMII BBIBOA C ampUOPHBIMH 3HAHUAMU O pPBIHKE),
BU3YaJIU3UPYITE pa3anuus B UHTEPIPETALUU U 00BACHUTE NPEUMYILEeCTBa OalieCOBCKOIo METO1a
JUIsl pAHHETO OCTaHOBKH TECTA.

4. Vicnonb3ys JaHHBIE O TIOJH30BATEIbCKOM IIOBEICHUU B NPUIOKEHUH, IOCTPOUTE
0aiiecOBCKYIO0 MOJEIb JUIsl OLIEHKH CPETHET0 BPEMEHH CECCUU, BU3YAITU3UPYITE alloCTEpUOPHbBIE
WHTEPBANIBI U IUIOTHOCTH pachpeiesieHud ¢ momompbo ggplot2 B R, m wuHTepmperupyiite
pe3yNbTaThl i1 OU3HEC-PEKOMEHJAIHIA.

5. Pazpaboraiite cueHapuiit ABCDE-Tecta st onTUMu3anuy IIeHbI TPOIYKTa, 3aaiTe
arpuOpHBIE pacrpeesieHust JUIsl KaXI0ro BapuaHTa, OOHOBUTE UX HAa OCHOBE CUMYJIMPOBAHHBIX
MIPOJIAYKHBIX JAHHBIX M CO3JalTe OTYET ¢ TrpaduKaMH, IMOKA3bIBAIOIIMMH BEPOSITHOCTh BBHIOOpA
JIy4ILIEeH LIEHBI.

Jdomamnee 3aganue: baiiecoBckasi JIMHeHHAas1 perpeccust

1. CpaBHuTE KJI1aCCHYECKYIO JIMHEHHYIO perpeccuio ¢ 6ailecoBCKON Ha MpUMepe JTaHHbIX O
3aBHCHMOCTH TIPOJaX OT IIeHBl M pekiambl (BbiOOpka 200 HaOmroneHwil), paccuuTaiite
K03 PULMEHTH! U HHTEPBAJIbI HEOTIPEIeIIEHHOCTH, ucnoib3ysd PyMC3, u o0cyaure pasnnuus.

2. Iloctpoiite 0aileCOBCKYI0 IUHEHHYIO PErPECCHOHHYI0 MOJENb s TMpeacKa3aHus
NpuOBLIM KOMIIAHMM HAa OCHOBE (PaKkTOpoB (MHBECTHIIMH, PBIHOK), 3aJalTe alpUOpPHbBIC
HOpMAaJIbHBIE pACHpEeNeNeHUus A1 MapaMeTpoB, OLEHUTE anoCTePUOPHBIE pACHpENesICHUs U
BU3YAJIM3UPYHTE TIPEICKa3aTeIbHbIC HHTEPBAJIBI.

3. Peamuzyiite monmens R2D2M2 nns GailiecoBCKO#M perpeccuy Ha JAaHHBIX O BPEMEHHBIX
psnax MNpoJaX, MHTETPUPYS ANpPUOPHBbIE 3HAHUS O CE30HHOCTH, CPABHUTE C KJIACCUYECKUM
MOJIXOJIOM I10 TOYHOCTH MPOTHO3a U MIOCTPONTE rpaPUKU OCTATKOB.

4. AHanu3upyWTe BIUSHHE MAapKETUHTOBBIX PAcCXOJ0B HAa POCT KJIMEHTOB C IMOMOIIbIO
OaifecoBckoi nuHelHOM perpeccun (nanubie S00 HAOMIOACHMIT), OLEHUTE MAapaMeTPhl C YIETOM
arPUOPHBIX YOSXKICHUM U CO3/IaliTe TIPEeACKa3aHus AJisi OyIYIINX ClIIEHAPUEB.

5. lng Mojenu MPOrHO3MPOBAHMUS CIpOca Ha MPOAYKT MPOBEAUTE KPOCC-BATUAALNIO
OaifecoBcKkoOl perpeccuu, cpaBHuTe ¢ 00b19HOM OLS-perpeccueii mo merpukam (RMSE, MAE), u
BU3yAJIM3UPYHUTE aIllOCTEPHOPHBIE pacnpeneneHuss KodDPHUIMEHTOB IS  HHTEpPIpeTalun
3HAYUMOCTH (DAKTOPOB.

Jdomamnee 3aganue: Bpemennsbie psiabl 1 ['ayccoBckue nmpoueccesl

1. OnumuTe U peann3yiTe MPOCTON TayCCOBCKUIM Tpoliece (C KBaAPATUUHBIM SIAPOM) IS
MOJICIMPOBAHMs BPEMEHHOT0 psijia LieH akuui (1aHHble 32 100 qHeit), mocTpoiiTe npeackazaHus
U BU3YaJIM3UPYHTE HEOMpeaeneHHOCTh ¢ moMonisio GPy mm scikit-learn.

2. BpiOepute BpeMEHHOH psAJ (HampuMep, ypoBeHb 0e3palboTullbl), 3a/aiiTe pa3iuyHbIe
arpUOpHBIE TayCCOBCKHUE Tpotiecchl (¢ pazHbiMu siapamu: RBF, Matérn), oOHOBHTE UX Ha JTaHHBIX
U CpaBHHTE BIMSHUE allpHOPOB Ha TOYHOCTH NMPOrHo3a Ha 10 maros Boepe.

3. Hns 6onbioro BpemenHoro psaa (1000 Toyex) mpuMeHnTe anmpoKCUMAIUIO (HalpuMep,
FITC wmu sparse GP) x MonenupoBaHUIO TeMmrepaTyphl, pacCUUTAMTe BBHIYMCIUTEIbHYIO
3P PEKTUBHOCTh U TOYHOCTD MpEACKa3aHui, ucnonb3ys oudimoreky GPflow.

4. Co3pmaiiTe cMeCh IrayCCOBCKUX MPOIECCOB ISl aHaJIM3a MHOTOMOJIATBHOTO BPEMEHHOTO
psaa (Harmpumep, MpoJa)XKu C Ce30HHBIMU MHUKaMH), ONPEIEIUTe KOMIIOHEHTHl CMECH, OLICHUTE
napaMeTpsl ¥ BU3YyaJIN3UPYHUTE MIPEICKa3aHus C JOBEPUTEIbHBIMU UHTEPBAJIaMH.

5. MopenupyiiTe BpEeMEHHOH psa BBIPYYKH KOMIIAHHM C TIOMOLIbIO TayCCOBCKOI'O
npolecca, THTErpupysl alpUOpHbIE 3HAHUS O TPEH/1aX, OLIEHUTE IapaMeTphl U TOCTPOUTE MPOTHO3
Ha KBapTal Brepel, cpaBHUB ¢ ARIMA-Mo/1e1b10 IO METpUKaM TOYHOCTH.
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[IpumepHoe onMcaHue 3a1aHUS U KPUTEPHHU OLeHUBAHNUS K MPOEKTY

[aHHble

1. HeGonbwoWn garaceT 13 Hay4HOro nccnegoBaHuns (Mnv cBon)
2. Wcecnepyertcs, Hanpumep

a. NpPWYUHHO-CNeacTBEHHasn CBA3b

b. 3ddexT ot nHTepBeHUUK (NekapcTBo, NONUTMKA)
3. Heobxognmo nposecTu onucartenbHbli aHanusa

NccnenoBaHne

1. WcecneposaHune AomkHO BbITh HaNpaeneHo Ha NPOBepPKYy rMnoTesbl, He Ha
Ka4yecTBO NpeAckasaHus (OHO BaXHO NULLbL BO BTOPYHO o4epeab)
2. PekomeHAayo 6paTb TeKywmMin AUNNOM Unu GbiBLIME TeMbl AUNNIOMOB.
3. Ecnu BbiGpaHa MakpoakoHOMUYECKas Tema, MOXHO BpaTb AaHHble, Hanpumep 13
world bank, 6upx, AnNs 3TOro ecTb XopolUne NakeTbl BbIrPy3Kn
a. World bank Python API
b. AN Mocbupxmn
c. Jlobble gpyrne NCTOUHMKN
4, [aHHble He AoMKHbI BbiTb CreHepupoBaHbl
5. Ecnu ncnonbaylotca 3akpbliTble AaHHbIE, UX HALO NPUNOXUTL K NPOEKTY

[pynnbl

1. [poekT BbINonHAeTCA B Manowu rpynne 3-4 yenoeeka
2. 3awmTa NnpoeKkToB B AeHb IK3aMeHa
3. Bannbl 3a NPOEKT M Npe3eHTauMIo Yy BCeX YNeHOB rpynnbl OAMHAKOBbIe

Kputepuu

MpoekT 1 npeseHTaumna BecaT oanHakoso. 50% + 50%

CopepxaHue npoekTa

Pasbuska nepebix 50%:
1. lpoBeaeH passenoyHbli aHann3 aaHHbIX (5%)
a. [omkeH BKNKOYaTb HArNsSAHbIE AEMOHCTPaLUUK BaXHbIX 0COBeHHOCTEN
OaHHbIX HeoBxoaAMMbIX ANs npoBeaeHNs 6anecoBCKOro MoaenupoBaHus.
2. MoctpoeHa chopmaneHas Ganecosckas moaens Ans nposepkn runoressl. (10%)
a. Mopenb aomxHa BknoyaTte B ceba Bce Heobxoanmble ypaBHEHUS,
anpuopHble pacnpefeneHns
b. Bce pacnpegeneHvs UMelT ageksaTHbI JOMEH
i.  HeT HeraTUBHbIX NNOTHOCTEN
ii. BeposiTHOCTEW GoNbLUE eaAnHULbI
c. Mogenb kKOMNUNMpyeTcs, 3anyckaeTcsi, Ka4eCTBO MOAENN WU NapameTpusauns
He NPVHUMAIOTCH BO BHUMAHUE
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3. [lpoeeaeH aHanua anpuopHbIX pacnpeaeneHui, Bolbop CTPYKTYpbl MOAENU
obocHoBaH 1 goHeceH Ao yutarens (15%)

a. B Jupyter HoyTByke 06bACHEHbI BCe nepemMeHHble

b. Crpykrypa mogenu, BO3MOXHbIE penapamMerpuaaummn onmcaHbl U NOHATHbI

c. Bbibop kaxgoro anpuopHoro pacnpeaenexsms o60cHoBaH, no
HeobxogumocTu, BU3yanusuposaH. MNonb3osaTtbes prior predictive MOXHO U
HY)XHO ANA KOppeKuun cBoero Bbibopa.

d. lMpoeepeH prior predictive study, ecnu 3T0 BO3MOXHO (CMOTPUM KaK BbIrMSAUT
anpuopHoe), BbibrpaeTcs u aHannavpyeTca agekBaTHas CTaTuCcTMKa MOaeny.
3a nomoLubio MOXHO oBpallatbca K npenogaeaTtento unm 3agae Bonpoc Ha
KHY.

e. Ecnu prior predictive study omcymcmeyem, amo HY)XXHO coaracoeams
(0okazamb, ymo e2o He nonyyumesi coenams) ¢ npenodasamenem MUHUMYM
3a Hedento 0o cdaqu nepeoll Hacmu npoekma, uHaq4e 6ydem HenonHwil 6ann
3a cekyur. Ckopee scezo HalideMm anbmepHamueHyrto cmamucmuky. He
omknadsigatime

4. [Mony4eHo anoctepuopHoe pacnpegenexHue (10%)

a. Haatn 10% paboTtaer koadhhULUMEHT, Kak B nepson JoMallke

b. ®opmyna koadpuuneHTa (1-divergences/samples)

c. Ecnu gusepreHuuii 6onee 25% cnepytownin nyHKT 6yaet co wrpadom 50%

5. Axanua anoctepuopHoro pacnpeaenenus (10%)
a. [poeepka TOro, YTo cEMNIUpoOBaHMe NpoLLO XOpoLLOo
i. Trace Plot
i. Energy Plot
|
iv.  OoctatoyHo, 4Tobbl yBeauTs, 4To npobnem HeT
v.  Ecnu npobnembl ectb nnu 6binn, To UX onncadne n nonbiTok 6opbobl

C HUMU
b. Heobxogumasn nHTepnpetauusa U rpadorkn ans npoBepKn rmnoTessl
c. BriBogbl

[MpeseHTauus

1. TMocraHoska npobnembl (10%)
2. [peseHTaums BaxKHbIX acnekToB AaHHbIX (10%)
3. Motusauusa ncnonosdyemon mogenu (20%)
a. Crpyktypa
b. AnpuopHble pacnpegenexus
4. Wutepnpertauus pesynsratos (10%)

3ananus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne 3aganue OtBer Komnerenmmst
n/n
1. Ecnu Bel onieHrBaeTe ypoBEeHb TOHUMAHUS alIOCTEPHOPHOTO CaMOOILICHKA YK-6

pacmpeneneHus 1mociie pelieHus 3a1a4, Kak OJJHUM CJIOBOM
Ha3bIBAETCSA TaKOHW aHaIn3?

2. Ecnu Bel onpenensiere nopsiiok OCBOEHHS TEM: PETPECCHsl, | IPUOPUTH3ALUS YK-6
A/B-TecTBI, TayCCOBCKHME IMPOIECCHI, KaK OIHHUM CIIOBOM
Ha3bIBAETCS TaKOU mporecc?
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Eciu Bel OCTENEHHO yITydIIacTe MO/JICIIb Y€Pe3 MOBTOPHBIC
OOHOBJIEHMS M aHAJIM3, KaK OJHUM CIIOBOM HAa3bIBAETCS
Tako# moaxon?

HUTCPATUBHOCTD

VK-6

Kak ogHMM CIIOBOM Ha3bIBaeTCsl (DYHKIIHS, CBS3bIBAIOIIAs
nmapaMeTpbl MOJIENH C HaOJOJaeMbIMU  JaHHBIMH B
0aiieCOBCKOM BBIBOJIE?

TpaBIoIoa00He

OIIK-1

Kax ogaumM ciioBoM Ha3bIBaeTCA pacipeneiicHue mapameTpa
JI0 y4deTa TaHHbIX?

arnpuopHOe

OIIK-1

Kak oaHMM CIIOBOM Ha3bIBaeTCS MPOIECC YHCICHHOTO
MOJIy4eHUS] BBIOOPKH U3  CIIOKHOTO  aloCTEPHOPHOTO
pacmipenencHus?

MCMC

OIIK-1

Kak ogHuM c110BOM Ha3bIBaeTCs paclpesesieHue apameTpa
rocyie y4era JaHHBIX?

AIoCTCPUOPHOC

OIIK-1

Ecnu anpuopHoe 1 npaBaonoaooue npuHaasieskaT K OIHOMY
CEMEUCTBY pACHpPENEICHUM, KaK Ha3bIBACTCSA TAaKOW THUII
arpuopa OJTHUM CIOBOM?

COTPSIKCHHBIH /
CONPSIKEHHBIN

IK-1

Ecnn rayccoBcknii mpouece MOTHOCTBIO 3a1a€TCsl CPETHUM
M KOBapuHalMoOHHOH (yHKIMEH, Kak OJHHM CJIOBOM
Ha3bIBaeTCs Takast QyHKIus?

AAPO

IK-1

10.

Ecnu B GaliecoBCKO# perpeccun JOBEPUTEIBHBIN WHTEPBAI
CTPOHUTCS. Ha OCHOBE allOCTEpUOPHOTO paclpeseeHus, Kak
Ha3bIBAETCS TAKOW MHTEPBAII OAHUM CJIOBOM?

KpeauOeTbHbIH

[1K-3

11.

Ecnu npu Buzyanuzauuu anocTEpUOPHOrO paclpelesICHUs
OLIEHUBAETCS €ro pazdpoc, KaK OJHUM CIOBOM Ha3bIBAETCS
TaKasi XapakTepucTuka?

JUCTIEpCHS

[1K-3
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