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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma auCHUIUIMHBI (MOIynsi) «balleCOBCKHME CTATUCTHYECKHE MOJEITH»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BbICIIErO0 oOpa3oBaHusi — Marucrpatypa mno HanpasiaeHuto 02.04.01 Marematuka u
KOMIIbIOTEpHbIE Hayku, npoduiab IIpoaykToBas aHaIMTHKA, YTBEPXKAECHHBIH INPHUKA30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

N3ydyenne mucuumuinHel (Moayinst) «balleCOBCKME CTAaTHUCTUYECKHE MOJENIHU» IO3BOJISET
CTYAECHTaM OCBOUTb BEPOSITHOCTHBIM MOAXOA K aHaIU3y JaHHbBIX, KOTOPbIH 3¢ (deKTuBHO
YUUTBIBAET HEONPEAEICHHOCTh U MHTETPUPYET alpHOPHBIC 3HAHUSA C HOBBIMH HAOJIOJICHHUSIMH,
oOecrieunBasi Oosiee TOYHbIE MU OOOCHOBAHHBIE BBIBOJBI 10 CPABHEHUIO C TPaJULMOHHBIMU
METOaMU. DTO OCOOCHHO IIEHHO B OM3HEC-KOHTEKCTE, I/Ie TaKHE HABBIKH MPUMEHSIOTCS IS
ontumuzaiuu A/B-recTupoBaHus, NPOTHO3MPOBAHUS BPEMEHHBIX PAIOB M  pa3pabOTKu
IPEIUKTUBHBIX MOJIENEH, CIIOCOOCTBYSI NMPUHATHIO CTPATETMYECKUX PELIEHUH M IMOBBILICHUIO
KaueCTBa AHAJUTUYECKUX IIPOEKTOB.

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

Hacrosimas nuciumimnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 1O IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka M KOMIBIOTEpPHbIE HAyKH, MpOoduin
[TpoxykTOBast aHATUTHKA U BXOJIUT B BapUaTHUBHYIO YacTh bioka 1, popmMupyeMyro ydacTHUKaMH
00pa30BaTeNbHBIX OTHOIICHUH KaK JIUCIHUILIMHA 110 BHIOOPY.

Jucnunimza (MoyJib) TOCTYyIHA K U3y4eHHUIO Ha 2 Kypce B 3 u 4 cemectpe. JlocTtynHa s
NPOXOXJICHUSI TPHU YCIOBUU YCIICIIHOTO 3aBEpUICHUs AUCIMIUIMH (Momayneid) «[IpukianHast
MareMaTuKa Jyisl MalInHHOTO o0y4eHus» u «Marmaaoe o0y4enue (Machine Learning)».

Heap u3yyeHHus1 AUCHUILUINHBI (MOAY.Js): (OpMHUpPOBaHUE 3HAHUNA U HABBIKOB B 00JIaCTH
0alileCOBCKMX CTAaTUCTMUYECKUX MOJIesIed /JIsl IPUMEHEHUS! BEPOSITHOCTHOTO MOAX0Ja K aHAJIU3y
JAHHBIX U PEIIECHUI0 OM3HEC-33/1a4 C Y4ETOM HEOIPEIEICHHOCTH.

3agaun n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— OCBOMTH TEOPETHUYECKHE OCHOBBI OAalECOBCKOM CTATHUCTUKH, BKIJIIOYAs pasjiduus C
YaCTOTHBIM MOJXOAOM, W MEXaHM3Mbl MHTErpalluyd amnpUOpPHBIX 3HAHUM C
AMITUPUYECKUMHU JAHHBIMU U1l OOHOBIICHUSI BEPOSATHOCTEH,;

— Pa3BUTh yMEHMA B OPMYIMPOBAHUM THIIOTE3, HacTpoiike u nHTepnperanuu ABCDE-
TECTOB ¢ 0alleCOBCKUM BBIBOJIOM JJIsl aHAIU3a OM3HEC-CIIEHAPUEB;

— HAy4YUThCs CTPOUTH U OLIEHUBATh OaileCOBCKHE JTMHEWHBIE PErPECCHOHHBIE MOJIENH, a
TaKXKe NPUMEHATH ['aycCOBCKME MNpOLECChl K aHAIU3y BPEMEHHBIX PAJOB I
IIPEJICKA3aHNT;

— c(opMHpOBaTh HABBIKU MTOCTPOEHUSI BEPOSTHOCTHBIX MOJIENEH, OLIEHKU IMapaMeTpoB
pacnpesieneHuil ¢ TOMOIIbIO MPUOIMKEHHBIX METOJIOB U IPUMEHEHUsI OalleCOBCKOTO
MIOJIX0/1a B pEaIbHBIX MPOEKTAX;

— HayuduThCsl pa3padaThIBaTh, IPE3EHTOBATh U 3aILUIIATH IPUKIIAJAHbIE AHATUTUYECKHE
MIPOEKTHI, MHTErpUpYIOIIMe OailecoBCKME METOAbI Al 00OCHOBAaHHBIX BBIBOJIOB U
pelieHuil B Ou3Hec-aHAIMTHKE.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIMIACS T0JI5KEH:

3Hamb:

— OCHOBBI 0alieCOBCKOM CTaTUCTUKU U €€ OTIMYNE OT YACTOTHOTO MOAX0/1a,;

— KaK NPUMEHATh 0alleCOBCKUI MOAX0]I K OM3Hec-3a/1a4aMm;

— mexanu3Mbl ABCDE-TectupoBaHus U HHTEPIPETALIMM PE3YIBTATOB;

— MpUHLUIBI 6alleCOBCKOM TMHEHHOM perpeccuy;

— METOJIbl aHAJIN3a BPEMEHHBIX PAJIOB ¢ IOMOLIBIO ['ayCCOBCKUX IIPOLIECCOB;

— MOAXOABI K IOCTPOECHUIO BEPOSTHOCTHBIX MOJIENEN U UX PUMEHEHUIO B PEAJIbHBIX
IIPOEKTaX.
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ymemb:
— (QopMyIUpOBaTH TUIIOTE3bl M MEPECUUTHIBATH ANPUOPHBIE BEPOATHOCTH C YUETOM
HOBBIX JIaHHBIX;
— HacTtpauBaTh U uHTepnperupoBath ABCDE-TecThl ¢ 6alieCOBCKUM BBIBOIOM;
— CTPOUTH U aHAJIU3UPOBATH 0AlECOBCKUE PErPEeCCUOHHbBIE MOJIEIIH;
— NpUMEHsTH ['ayccoBCcKHe MPOLEeCChl K aHaIN3y BPEMEHHBIX JIaHHbIX;
— OLIEHUBATh MapaMeTPhI paclpeieIeHUI ¢ TOMOUIbI0 TPUOIMKEHHBIX METOOB;
— paspabarbIBaTh U 3alIULIATh NPUKIAAHON aHATUTHUYECKUNA MTPOEKT.
enademp:
— HaBBIKAMH TNPUMEHEHHUS O0aileCOBCKOrO MOJAX0Ja K aHaIu3y JaHHBIX B Ou3Hec-
KOHTEKCTE;
— HaBbIKaMH BeionHeHust A/B/N-TecToB ¢ ucnoiab3oBaHreM 0aileCOBCKOM JIOTHKU,
— HaBBIKAMH MOCTPOCHUS IPEIUKTUBHBIX MOJIEICH Ha OCHOBE JIMHEHHOM perpeccuy;
— HaBBIKAMH pa0OThI C BPEMEHHBIMU psAJaMH W HCIOJIB30BaHUSA | ayCCOBCKHX
MPOLIECCOB ISl MPOTHO34,
— HAaBBIKAMU TIPEJCTABIICHUS PE3YJIbTaTOB aHalIM3a U COCTaBJICHHUS OOOCHOBAHHBIX
BBIBOJIOB;
— HaABBIKAMH YBEPEHHOT'O HCIIOJIb30BAaHUSI MHCTPYMEHTOB 0OailleCOBCKOTO aHallh3a B
MPUKIIAIHBIX TPOEKTaX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus

Conep:xaHue KOMIETEeHIIHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yJibTaTOB 00yUeHHs N0
AUCHMILIMHE (MOAYJIIO)

YK-6.

Crocob6eH onpenemsaTh 1
pCaIN30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIE METO/IBI
CaMOOIICHKH U aHajin3a CBOEH
IEeSITEILHOCTH, a TAKKE
MIPHUHIUIGI YTIPABICHHS
BPEMEHEM M IISJICIIOIaraHUs

VK-6.2.

YMeeT cTaBUTh pealnuCcTUUHbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
MIPUOPUTETHL B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabaThiBaTh U BHEAPATH
IJTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB U KOMITETEHITHI
Ha OCHOBE IOJy4YE€HHOU
CaMOOIIEHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
IMPUMCHCHUA MCTO/I0B
CaMOOLICHKH B CBOEH
npoeccnoHambHON
JesITeIbHOCTH, BKIIIOYas
y4aCTHUC B TPCHUHIaX,
CeMMHapax U MPOEeKTaXx,
HaIpaBJICHHBIX Ha Pa3BUTHE
TaHOH 3 (HEKTUBHOCTH U
1po¢heccuoHaIbHOIO pocTa

OIIK-1.

CnocobeH HaXOIHTh,
(GopMyITHpOBaTh U periaTh
aKTyaJibHbIC ¥ 3HAYUMBbIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOI MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
ITOAXO/IBI K PELICHUIO 3a/1a4
IIPUKJIAHON U KOMIIBIOTEPHOU
MaTeMaTHUKH, BKITIO4ast
aITOPUTMBI, MATEMaTHYECKOE
MOJEIINPOBAHUE U TEOPHIO
ONITHMU3AIINH, a TAKXKe
COBPEMEHHBIE HHCTPYMEHTBHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
9TOM 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBarTh U
($hopMynupoBaTh
MaTeMaTHYeCKue 3a4a4H,
MIPUMEHSATH COOTBETCTBYIOIIHE
METOZBI M AJITOPUTMBI TS UX
pelIeHns, a TaKkKe
WHTEPIIPETHPOBATH U
MPECTaBIISTh PE3YJILTAThI B
MIOHSITHOM M JOCTYITHOH hopme

OIIK-1.3.

Nmeet npakTHYECKUNA ONBIT
paboTHI HAT MPOSKTAMU HITH
HCCIIEIOBAHUSIMH B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MAaTEeMAaTHKH, BKIIOYasl yJ4acTHE

DNEeKTPOHHBIA JOKYMEHT




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

[K-1.

CrocobeH omnpenemsaTh o0ITe
(hOpMBI 1 3aKOHOMEPHOCTH B
JTAHHBIX MPOTYKTOBOM
AHAIUTUKA

[IK-1.1.

3HaeT OCHOBHBIC TCOPETHUYCCKUE
KOHICIIMK 1 IPUHIHUIIbI,
OTHOCSIIMECS K 00J1aCTH
MIPOJYKTOBOM aHAIIMTUKH, &
TaKXe KIIFOUEBLIE
3aKOHOMEPHOCTH U MOJEJIH,
KOTOpBIC TIOMOTAIOT B aHAJIN3C U
HHTEPIPETALNN JaHHBIX

IK-1.2.

YMeeT npoBOIUTH
CHCTEMaTU4YeCKUH aHaIIN3
MPOAYKTOBOM aHATUTHKH,
BBISIBIIATH U (POPMYJINPOBATh
00111I1Ie 3aKOHOMEPHOCTH |
TCHACHIIUHU, a TAKIKEC IPUMCHATH
METOBI UCCIICAOBAHMS AJIS
[IOJTy4CHUS HOBBIX 3HAHUH U
ITIOHUMAaHHUA

[K-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTHI B 00J1aCTH TIPOTYKTOBOM
aHAJIMTHKH, BKJIIOYAsl y4acTue B
HAYYHBIX MPOEKTAX,
HCCIICAOBAHUAX WIN
MPAKTUYECKUX 3aaHUSX, [1€
OBUIN BBISIBJICHBI U OTIHCAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

IK-3.

CriocoOeH pemarp 3a1a4u
poheCCHOHATBHOMN
JIeSITeTIbHOCTH B 00JaCTH
MPOYKTOBOW aHAJIMTHKH,
(hopMyJTUPOBAThH PE3YJILTATHI
aHaJIn3a U BBIABJIIATH
MOCJECTBUS TOTYYSHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX pEIICHUH U
ONTUMH3AIUH TPOAYKTOB

[K-3.1.

3HaeT METOIbl U UHCTPYMEHTHI
MPOJAYKTOBOM aHATUTHUKHU

[K-3.2.

YMeeT npuMeHsTh
AHATUTUYECKUE HHCTPYMEHTBI U
IPOrpaMMHOE 00ECIIeUeHUE ISt
00paboOTKH U BU3yaTH3alluH
JIaHHBIX, & TAKXKE
(hopMyTHpOBaTH BEIBOJIBI HA
OCHOBE IIPOBE/ICHHOTO AaHAIN3a

[K-3.3.

Wmeer onbiT paboOThI HaZ
peanbHBIMH IPOSKTaMH B
00J1acTH MPOTYKTOBOM
AQHAJIMTHKH, BKITFOYAs aHAJIN3
MIOJIb30BATEIILCKOTO MTOBEACHHS
" OIITUMU3ALUIO ITPOAYKTOB Ha
OCHOBC ITOJIYYCHHbBIX JAaHHBIX

[1K-6.

CriocobeH pa3padaTsiBaTh
nporpaMMHoe oOecrieueHne s
peUICHUA IMPUKIIAJHBIX 3a1a4 B
chepe TPOYKTOBOM aHATTUTHKH

[1K-6.1.

3HaeT OCHOBHBIE SI3BIKU
MIPOTpaMMHUPOBAHHS, METOIBI
pa3paboTKu MPOTrpaMMHOTO
o0OecrieueHus, a TaKkxKe
MPUHLMIIEL TPOEKTUPOBAHHS U
ApXUTEKTYPBI IPOrPAMMHBIX
CUCTEM, IPUMCHACMBIX B
MPOAYKTOBOW aHAJIUTUKE

[1K-6.2.

Vmeer AHAJIM3UPOBATH
NPpUKIIaJHBIC 3a/la4u,
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paSpa6aTLIBaTI> AJITOPUTMBI U
p€aIn30BbIBATh UX B BUAC
nporpaMMHOI0 O6€CHC‘1€HI/I$I,
HCNOJIb3Yysd COBPEMCHHBIC
HWHCTPYMCHTBI U TCXHOJIOTHUH, a
TaKXXE ITPOBOJUTH TCCTUPOBAHUE
1 OTJIaJKy CO3JaHHBIX peHIeHI/Ifl

[1K-6.3.

HMmeeT npakTUUECKUNA OIBIT
pa3pabOTKH IPOTPaMMHOTO
obecrieueHus B paMKax
peanIbHBIX TPOEKTOB, BKIIIOUAS
ydacTHe B KOMaHJaX, r1e ObLIH
YCIIETITHO PEeaTN30BaHbI
peuIeHus A1 KOHKPETHBIX
NPUKIATHBIX 337249
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3. Temaruueckuii njiax

Ne Tpy10eMKOCTh, aKaJeMUYeCKUEe YaChl
/i HaumeHoBanue Qunas dopia TKY
pa3aena THCOUITHHBI Aynuropuas pagora (Tekyumi
Jlekuun | CeMuHAapBbI CamocTosTe
(MoayJis) KOHTPOJIb
(mpaktnyec | Konrpoun JIbHAs ycneBaemoctH)
KHe padoTta
3aHSATHA)
1 Beenenue 4 4 20 Jlomarniaue
3aJlaHus
2 OCHOBHBIE METO/IBI 6 5 m Jlomannue
3aJlaHus
3 Moenu BpeMEHHBIX 4 4 20 Jlomannue
pAaa0B 3aJaHusA
3auem c ouenkoi 2
Hmozo: 14 14 2 84
O6vem oucyunaunvl (mooynsn) (6 114
ak. 4.)
Obvem Ooucyunaunvt (mMooynsn) (e 3
3au. eo.)
4. Copep:xkanue TMCHUTILTAHBI (MOTYJIs1)
Nenr/m HaumenoBanue pazjeJia Conep:xanue JTUCHUIUIMHBI (MOYJIs1) IO TeMaM
JAMCUHMILIMHBI (MOYJIs1)
1 Beenenue Benenue
baiiecoBCckasl CTaTUCTUKA Y NPUHLUIIBI MOJEIUPOBAHUS
2 OCHOBHBIE METOTBI Hepapxuueckue Moaenu
BaitecoBckne ABCDE-TecTsl 1 BOCCTaHOBIIEHHE TAPAMETPOB
baliecoBckas JinHeliHas perpeccust
3 Mojenu BpeMEHHBIX PSIIOB I"ayccoBckue nporeccsl
BpemeHnHbIe psIbl U TayCCOBCKHUE MPOIIECCHI
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5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHnognas numepamypa:

1. Kypt, VY. baiiecoBckas cratuctuka: Star Wars, LEGO, pe3uHOBbIC YyTOYKH U MHOTOE
JIpyroe : mpaktudeckoe pykoBoacTBo / Y. Kypt. - Cankr-Ilerepoypr : Ilutep, 2021. - 304 c. -
(bubmmoreka mporpammucta). - ISBN 978-5-4461-1655-3. - Tekcr : snekrponHbiid. - URL:
https://znanium.com/catalog/product/1817495.

2. Boii 131 Ma, baiiecoBckre MOJIeIl BOCIIPUSATHS U ACHCTBUS : COBPEMEHHBIN B3TJIS]] 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. - Texct : anextponnsIii. - URL: https://znanium.ru/catalog/product/2204250.

3. Cykap, JI. BepostHocTHble rpadoBbie Moaenu. [IpuHOMIBI U TPUTIOKEHUS
npaktuaeckoe pykooacTso / JI. Cykap ; nep. ¢ anri. A. B. Cuactuna. — Mocksa : JIMK Ilpecc,
2021. — 338 ¢c.— ISBN 978-5-97060-874-6. — Tekct : anektponnsiii // 9bC Znanium. — URL:
https://znanium.ru/catalog/product/2109479.

Jononnumenvnan numepamypa:

1. Kosn, M. llpuknannas nuHelHas anredpa st uccieaoBaTesei JaHabix. OT KIIF0UYEeBBIX
KOHIIETILMH J10 MPHUJIO’KEHUH ¢ ucnosb3oBanueM Python : mpaktudeckoe pykoBojactso / M. Kosn
; mep. ¢ aura. A. B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2023. - 330 c. — ISBN 978-6-01798-945-
3. - Texkcr : anexkrponnsiii. - URL: https://znanium.ru/catalog/product/2205123.

2. I'py3neB, A. B. [IpornozupoBanmne BpeMEeHHBIX psiioB ¢ momoinisio Facebook Prophet,
ETNA, sktime wu Linkedln Greykite : cTpouMm, HacTpauBaeM, yIydlllaeM MOJEIH
MIPOTHO3UPOBAHUS BPEMEHHBIX DPSIOB C TOMOIIBIO CHEIHATbHBIX OMOIMOTEK : MPAaKTUYECKOE
pykoBozactBo / A. B. I'py3nes. — Mocksa : JIMK Ilpecc, 2023. - 782 ¢. — ISBN 978-5-93700-212-
9. - Tekcrt : anexTponnsIit. - URL: https://znanium.ru/catalog/product/2204240.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHUBEpCUTET pacrojaraerT MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW U Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHUM CEMUHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEeICTBAaMH OOyuUeHHs, CIy>KalllUMH Ul TpPEeACTaBICHUsT y4eOHOM
uH(popMaluu 60JbIION ayIUTOPUH.

Nzydenune qucuuianHbl (MOaysIst) o0ecrieynBaeTcs B y4eOHBIX ayIUTOPHUSX, OCHAIEHHBIX:

—CTOJIaMH U CTYJIbSIMH;
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— KOMIIBIOTEPHON TEXHUKOW;

— MEXAHUYECKUMH KaJIbKYJISITOPAMU;

— CIIeMAITM3UPOBAHHBIM 000PYI0BAHUEM, BKJIIOUAs JEMOHCTPAIIMOHHOE 000pYI0BaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. UCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO  Cpeay
YHuBepcurera.

OO0yyarmumMcs MPeaoCTaBIsgeTCs JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPO(ECCHOHAIBLHBIM 0Oa3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBaHue nopraJja CcebLika
(M3gaHus, Kypca, AOKyMeHTa)
1. | Hayunas snektponnas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
Ooubnroreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | ba3sa manusix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHeli calT MUHHCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBaHus Poccuiickoit @enepariim
5. | ®enepanbubiii moptan «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exnnoe okHo nocrymna | http://window.edu.ru/
K 00pa30BaTeIbHBIM pecypcam”
7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WHQDOPMAIIMOHHBIX TEXHOJOTHH, WCHOIB3YEMbIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpansieMoe

OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepbi:
SIunexc.Bpaysep OTEYECTBEHHOE CBOOO/IHO PacIpoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBODOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLIEH3MOHHOE
TeXstudio 3apyOekHOe CBOOOIHO pacIpoCTpaHsieMOe
Adobe Acrobat Reader 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
IMporpammHoe obecneveHue sl IVIAHNPOBAHHUS M YUeTa BpeMeHH:
Toggle app | sapy6exHoe | cBOGOIHO pacnpocTpansieMoe
CucTeMBbl YIPaBJIeHHs] TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | munensnonnoe
CucreMbl ynpapJjieHusi 6a3aMu JaHHbIX:
Microsoft Imagine (SQL Server) | sapyGesxnoe | muuensmonHoe
Cucremsl peseppHoro konuposanus (backup):
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Acronis Backup Advanced for 3apyOexHoe JULEH3UOHHOE

HyperV

CnpaBo4HO-NIPaBOBbIe CHCTEMbI:

KoncynprantlLintoc: cipaBouHO- OTCUECTBECHHOE JMLCH3UOHHOE

MpaBOBasi CUCTEMa

CpencrBa aHTHBHPYCHOIi 3a1IUTHI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIEH3HOHHOE

ousneca CrannmaprHbiii Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CBOOOJIHO PACIIPOCTPAHIEMOE
ITakeThl NPOrPaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpapJjieHusi oubauorpaduyeckoii uHopmaiueii:

Zotero | 3apyOeKHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYXKOBI:

Bind 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Docker 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus i 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOLYJIs1)

B npornecce nzydenust TuCHUIUIMHBL (Moynisi) «baliecoBCKkre CTaTUCTUYECKUE MOJENNY B
paMKax TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH HCTOIB3YIOTCS TaKHe BHJBI Y4EeOHOU paOOThI, Kak
JIEKIIMU, CEMHHAPHI, IOMAIIHUE 3aJlaHusl, a TaKXkKe Pa3UYHbIe BUIBI CAMOCTOSATEIHHONU PabOTHI
o0ydJaromuxcsi IO 3aJlaHUI0 TpPEenojaBaTeNisi, HaNpaBJICHHbIE Ha pPAa3BUTHE HABHIKOB
npohecCHOHANBHOM JIEKCUKHU, 3aKPEIUIeHHEe MPAKTUYECKUX MPOo(ecCHOHANBHBIX KOMIETECHIINH,
MOONIIPEHUE NHULIUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCss BECTH KOHCHEKT JEKIHUi: KpaTKO U CXEMaTHYHO
(UKCUPOBATH OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMo OTMETUTh BONPOCHI WM MaTepualbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWNTH OTBETHI B PEKOMEHIOBAaHHOM nuteparype. Ecim
pa3oOpaThCsi B MaTepuane He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTHYECKOTO) 3aHSTHSL.

Cemunap — 310 Gopma y4eOHOI eATETbHOCTH, TPOBOANMAs B YI€OHOM 3aBEJCHHUH IO
PYKOBOJICTBOM TIPETOJiaBaTelisi, TJ€ CTYACHTHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSX,
MPAKTUYECKHX 3aJaHMsIX U APYruX (popmax B3aMMOACHCTBHS.

Jlnst ycrentHo# MOJArOTOBKH K CEMUHAPY PEKOMEHYETCS 3apaHee 03HAKOMHUTBCS C TEMOU
3aHATHSI ¥ OCHOBHBIMH MaTepuajamu, 4TOObI MMETh BO3MOKHOCTh AKTHBHO YYacTBOBaTh B
ob6cyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UEH NJIsi OOCYKICHUSI, YTO TIOMOXKET
rI1y0Ke TOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOp 3a/1a4 1O TEMaM HEJIEIIH.
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[Ipu pabGore Hax JOMAIIHUMHU 33JaHUSAMH Ba)KHO BHHUMATEIbHO O3HAKOMUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBIIOJHEHUS. PexoMmenayercs pa3OuBaTh 33aHUsl Ha STalbl, YTOOBI
n30exaTh HEperpy3ku U Jydllle yCBOMTh Marepuain. lMcrosb30BaTh pa3iuyHble MCTOYHUKHU
uH(OpMaLKK, BKIIIOYas yUeOHUKH U OHJIAWH-PECYpCHl, Ui 0ojee Iiy00oKOro MOHUMAHHUS TEMBI.

bonycuvie bannvt — 3TO OLIEHKH, KOTOPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIIIOJHEHHE
JOITIOJIHUTCIIbHBIX SaﬂaHHﬁ.

®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYNCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCHUTUTMHE (MOIYJII0) M CTUMYJIHUPYET YIayOJIeHHOE U3yYeHHEe MaTepHaa.

Camocmosmenvras paboma — padoTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON pabOThI CTYJEHTHI B3aUMOICHCTBYIOT C pEKOMEH/I0BAaHHBIMHU
MaTepuajiaMi Py MUHUMAJIbLHOM yYaCTUU MPENoaaBaTelis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JIKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHajIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIONOJHUTEILHBIX TEM, BHIMIOJTHCHHE YU4eOHO-HUCCIICIOBATEIIbCKIX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ mo JMCIMIIJINHE (MO}IyJ’[lO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 10O
aucuunnHe (moay.aw) «baiecoBckue cTaTHCTHYECKHE MOIEIH»

OneHuBaHue ypoOBHS Y4YEOHBIX JOCTHKEHHH 0Oydarolmuxcs Mo AUCHUIUIMHE (MOIYJIIIO)
OCYILIECTBJISICTCS B BUJIE TEKYLIETO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUYHOM aTTECTAlUH.

[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B (opme
3auyema ¢ OWEHKOW, TPU ITOM TIPOBOJUTCS OIEHKAa KOMIICTCHIIMM, C(POPMHUPOBAHHBIX IIO
JUMCIUILIMHE,

Jlns oneHMBaHMS TEKYIIEr0 KOHTPOJS YCIEBAa€MOCTH M INPOMEKYTOUHOM aTrTecTaluu
UCTIONb3YyeTCsl JiecaTuOaulbHas IIKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCSA C TPaTUIIMOHHOMN
NATUOAIIILHOM IIKAJION cienyromuM 00pa3oM, eciiu MHOE HE yKa3aHo B Cuil1adyce NUCHUIUIMHBIL:

[MecatubannbHas IlaTudamnbHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHus! 1Mo
OllEHKA OLlEHKA JUCUHMILIMHE (MOXYJIIO)
10 OTnyHO CTyIeHT TOJHOCTHIO BIIAZCET 3HAHHUAMU, W3JIOKEHHBIMHU B
9 OTJINYHO paboueii mporpamMme, U TIIYOOKO OCMBICISIET JUCIUILIHHY
8 OTIMIHO (MoTyIB). On CaMOCTOSITEITEHO u JIOTUYECKH

MOCJIEIOBATEILHO OTBEYAET HAa BCE BOMPOCHI, AKIECHTUPYS
BHUMaHHE Ha Hauboliee BAXKHOM. YMeEET aHaHU3HUpPOBATH,
CpaBHHBATb, KJ1acCu(UIIMPOBATH, 000011aTh,
KOHKPETH3HUPOBATH M  CHUCTEMATH3MPOBATh  M3YYCHHBIN
MaTepHas, BBIICNSAS KIIOYEBbIE MOMCHTBI M YCTAHABIUBAS
MPUYUHHO-CIICJICTBEHHbIE  CBsA3W. UeTrko  Qopmynupyer
OTBETHI, YBEPEHHO MHTEPIIPETUPYET PE3YJIbTAThl aHAIU30B U
JIPYTHX HWCCJICIOBAHUN, a TAKXKE PEIlIaeT CIOKHBIC 3a/ayH.
CTyneHT XOpoIIO 3HAaKOM C METOJaMH HCCIIe/IOBaHus,
HEOOXOJUMBIMH JUISI NIPAKTUYCCKOW NEATEIBHOCTH, H yMEET
CBSI3BIBATh TEOPETHUYECKUE ACTICKTHI JUCIUTUIMHEI (MOIYJIS) C
MPAKTUYCCKUMHU 33]aUaMH.

7 Xoporro CryneHT o0liajjaeT 3HAHUSAMH TPEAMETa MOYTH B MOTHOM

6 Xopomo o0beme pabodei mporpaMMBbl U CAMOCTOSITENIBHO, JIOTHIECKH

MOCIIEI0BATENIEHO U BCECTOPOHHE OTBEUAET Ha BCE BOMPOCHI,

aKIEHTUPYS BHUMaHHE HA HauboJee 3HAYMMBIX MOMCHTAX.

OH yMeeT aHaIH3UPOBaTh, CPABHUBATH, KIACCH(DUITUPOBATS,

0000m1aTh, KOHKPETHU3WPOBAaTH MW  CHCTEMATH3UPOBATH
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JMecatubamnbHas IlarudaibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o

OIICHKA OIICHKA AUCHUIIJIUHE (MOIly.]'llO)
H3yT{CHHBIﬁ Mar€puall, BhIACIASA €T0 KIHOYCBBIE aCIICKThI U
yCTaHaBJIMBas IIPUYIUHHO-CJICACTBCHHEIC CBA3U.

®opMyIHpyeT CBOU OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yibTaThl aHAIM30B M APYIMX WCCICHOBAHHUH, a TaKKe
pelIaeT CI0XKHbIe CUTyallMoOHHbIe 3aia4i. CTyIeHT XOpOoLIo
3HAKOM C METOJaMH HCCIEAOBaHHSA, HEOOXOAMMBIMU IS
MPAKTUUECKON  JEesTeNbHOCTH, W  YMEET  CBS3BIBATh
TEOPETUYECKUE AaCIEKThl IpeaAMeTa C MPAKTHUYCCKUMU

3aavdyaMu.
5 Y,E[OBHGTBOPI/ITCHI)HO CTYILCHT 06na}laeT 0a30BBIMHM 3HAHUSIMU TIO JUCIUIIIINHE
4 \Y% JOBJIETBOPUTEIILHO (MOILYJ'IIO) , HO HUCIBITBIBACT TPYAHOCTHU npu

CaMOCTOSITETIbHBIX ~ OTBETaX W UCIOJIL3YeT HETOYHBIE
(dhopMynupoBKkH. B Xo/le OTBETOB OH JOMYCKaeT OMIMOKH,
Kacaromuecss cyTH BompocoB. CTyIeHT CHOCOOCH pemaTh
TOJILKO caMble TIPOCTBIC 3aJayd M BJaJeeT JIUIIb
MUHHMATBHBIM HA0OPOM METOJIOB UCCIICTOBAHUS.

3 He cnan CryneHT He oBIafieNl 00sS3aTEIPHBIM MHHAMYMOM 3HAHHMA

2 He cnan 0 TIPeAMETY U He MOXKET OTBETUTh Ha BOIIPOCHI, AaXKe €CIIU

1 He caan IpenojaBarenb  3aJacT  JIONOJHUTEIbHbIE  HABOJAIIUE
BOIIPOCHI.

Jucnuminza (Monyinb) «baliecoBckue CTaTUCTUUECKHUE MOJIENIN OLIEHUBAETCS CIIEYIOIUM
obpazoM:

AKTHBHOCTBH Bec Onucanmne

Jomanrawe 3amanns | 60% | Habop 3amad mo TemaM Heaemu

3auer ¢ oleHKOn 40% | IlucpmenHas win ycTHas paboTa HaJl 3aJjaHieM, HalPaBICHHBIM Ha
MIPOBEPKY IOJIyUEHHBIX 3HAHUN U HABBIKOB IO JUCHUIUIMHE (MOIYIIIO)

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

®opmyJia pacyéra HUTOrOBOM OLEHKH IO aucuMIiuvinHe (Moay.aw) «baiiecoBckue
craTucTH4deckue Mmoaean»: «0,6 X cpennee 3a qoManiHue 3ananus + 0,4 X 3a4eT ¢ OLIEHKOW».

Texkyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIIHHE (MOAYJII0)
IIpumepHBbIe TOMaLIHAE 32IaHUS

Jomamnee 3axanne: baiiecoBckasi cTaTHCTHKA B OM3Hece M NPUHIMIIBI
MO/IeJINPOBAHUS

1. Ucnons3yst dopmyny baiieca, paccunrtaiiTe amocCTEpHOPHYIO BEpPOSTHOCTH YcCIexa
HOBOT'O MPOAYKTa Ha OCHOBE alpUOPHBIX JAaHHBIX O phIHKE (Hampumep, 30% maHc ycmexa) u
HOBBIX HaOmoneHui (5 ycnemHbIx npojax u3 10 TecToB), MpeACTaBUB pe3yJbTaThl B BHJIE
rpaguka.

2. BpiOepute OusHec-cueHapuil (Hampumep, NPOTHO3 NPOJAaXK), 3ajaiiTe ampuopHOe
HOpMaJIbHOE pacrpeziesieHne, OOHOBUTE €ro ¢ IMOMOIIBI0 JaHHBIX O NPUOBUIM 3a MeEcsl U
BU3YyaIH3UpyiTe u3MeHeHus ¢ nomoiisio Python (matplotlib mnu seaborn), 00bsicHUB BIUsSHUE
HOBBIX JIAHHBIX.

3. [l rUmoTe3sl O BEPOSATHOCTH OTTOKA KIIMCHTOB (ampuopHas OeTa-pacrpeleicHHe)
MOCTPOiTe (PYHKIMIO TpaBaonoao0us Ha ocHOBe BbIOOpPKU u3 50 kimeHTOB (20 OTTOKOB) U
paccunTaiTe OOHOBICHHYIO allOCTEPHOPHYIO BEPOSTHOCTD, UCTIONIBb3Yys Onbnnorexy PyMC3.
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4, OnumuTe TMpOIECC TOCTPOSHUS TMPOCTOM OaleCOBCKOW MOACIH ISl OICHKH
3 PEKTUBHOCTH MapKETHHTOBOW KaMIIaHUM, BKJIIOYash BHIOOp ampHUOPHBIX pacIpeaesieHUH,
MHTETPALUIO JTaHHBIX U MHTEPIPETALNIO PE3yIbTaTOB; peaqn3yiTe Moaens B Python u cpaBHuTE
C YaCTOTHBIM ITOJIXOJIOM.

5. Coznaiite wHTepakTHBHBIA nambopn (¢ momomieio Plotly) mist OusHec-meTpukw
(HampuMep, KOHBEPCHsI caiiTa), 0TOOpaKaloUIMid alpUOPHOE paclpeeieHue, MPaBaIonoaoone u
aroCTepHOPHOE pacIpe/ie]iCHHe Ha OCHOBE CHMYJIMPOBAHHBIX JNAaHHBIX, H OOBSCHUTE, KaK 3TO
MIOMOTAET B IPUHATUU PEIICHHH.

Jdomamnee 3ananue: baiiecoBckne ABCDE-TecThbl 1 BOCCTAHOBJIEHUE TAPAMETPOB

1. IIpoananusupyiite pe3ynbrarel A/B-Tecta s nByx Bepcuii landing page (koHBepcuu:
15% vs 18% mna Boibopke 1000 mosb3oBareneil), paccuutaiiTe Oall€COBCKYIO BEpPOSITHOCTh
IIPEBOCXO/ICTBA OHON BEPCUU U CPABHUTE C P-3HAYEHUEM YAaCTOTHOI'O TecTa, ucnoiabidys PyMC3.

2. Jlns Tecta ¢ HeckonbkuMu Bapuantamu (A, B, C, D, E) BocctanoBuTE apameTpsl OeTa-
pacipeneneHrss Ha OCHOBE HaOroaeMbIX KOHBepcuil (Hampumep, A: 120/1000, B: 150/1000),
MIOCTPOITE allOCTEPUOPHBIE pacTIpeIeICHUs M OpeIeTNTe HanOoJiee BEpOSTHBIN OO TUTEI.

3. [IpoBenuTe cpaBHeHHE 0alleCOBCKOTO M 4acTOTHOro A/B-TecTmpoBaHHS Ha MpHMEpe
manHeix o CTR peknambl (0alieCOBCKUN BBIBOJ C AaNpPUOPHBIMU 3HAHHUSIMH O PBIHKE),
BU3YAJIM3UPYHTE pa3Inurs B MHTEPIPETALUU U OOBSICHUTE MPEUMYIIIeCTBa 0alileCOBCKOT0 METOa
JUTsL pAHHETO OCTAaHOBKH TECTa.

4. Ucnonb3ys NaHHBIE O IOJIb30BATEILCKOM IOBEACHUM B TPUIOKEHHH, MOCTPOUTE
0ailecOBCKYIO0 MOJIEIb JUIsl OLIEHKU CPEIHET0 BPEMEHU CECCUU, BU3YAIU3UPYHUTE alloCTEPUOPHBIE
MHTEpBallbl U IUIOTHOCTHU pachpeieneHuil ¢ momombio ggplot2 B R, u uHTepmperupyiite
pe3yabTATHI U1 OM3HEC-PEKOMEH TAITHA.

5. Pazpaboraiite cuenapuii ABCDE-tecta mis onTHMH3aluy IIEHBI MPOJYKTa, 3a7alTe
anpUOpHbBIE paclipe/iesIeHus Ul KaXI0ro BapuaHTa, 0OHOBUTE X HAa OCHOBE CUMYJIMPOBAHHBIX
IPOJAXKHBIX JAHHBIX M CO3/aliTe OT4ET C rpaduKaMHy, MOKa3bIBAIOIIMMHU BEPOSITHOCTh BhIOOpA
JIy4IlIEeH [IEHBI.

Jomamnee 3aganue: baiiecoBckasi JIMHeHHAs1 perpeccust

1. CpaBHHTE KJIACCUYECKYIO JIMHEHHYIO Perpeccuto ¢ 0ailecCOBCKOM Ha MPUMEPE JAHHBIX O
3aBHCUMOCTH TPOJaX OT IIeHbl M pekiaMmbl (BbiOopka 200 HaOmroneHuil), paccuuTaiite
KO3 (UIIMEHTH U UHTEPBaJIbl HEOIIPeIeIeHHOCTH, ucnonb3ysd PyMC3, u o0cynure pa3nuuusi.

2. TloctpoiitTe 0alleCOBCKYI0 JUHEHHYIO PETPECCHOHHYIO MOJENb JUIS TIPEICKA3aHUS
npuObUIM KOMIAHUM Ha OCHOBE (DaKTOpPOB (MHBECTUIMH, PBIHOK), 3aJaiiTe ampHOpHbBIE
HOPMAaJIbHBIE PACTIPENEICHUST IJIsi TapaMeTpoOB, OICHUTE aroCTEPUOPHBIE paclpeneiieHus u
BU3yAJIM3UPYHTE TIPeicKa3aTelIbHbIe HHTEPBAIBI.

3. Peammzyiite monmens R2D2M2 nnsi GaiiecoBCKOW perpeccHy Ha JaHHBIX O BPEMEHHBIX
psaaax IMpojax, WHTETPUPYs AalpUOpPHBIE 3HAHUS O CE30HHOCTH, CPABHUTE C KJIACCHUUECKUM
MOJIXOJIOM 10 TOYHOCTH MPOTHO3a U MOCTPONTE rpadHUKU OCTATKOB.

4. AHanmu3upylTe BIUSHHE MApPKETHHTOBBIX PACXO0JI0B HA POCT KIHMEHTOB C TOMOIIBIO
OaifecoBckoi nuHelHOM perpeccun (nanHbie 500 HaOMIOACHUN), OIIEHUTE TApaMETPhl C YIETOM
arPUOPHBIX YOSXKICHUH U CO3/IaliTe TIPEACKA3aHus Il OyIyIINX CIICHAPHEB.

5. lng Monenu MpOTrHO3MPOBAHHUS CIpOca Ha MPOAYKT MPOBEAUTE KPOCC-BATUAALINIO
OaifecoBcKkoi perpeccuu, cpaBHuTe ¢ 00b19HOM OLS-perpeccueii mo merpukam (RMSE, MAE), u
BU3yAJIM3UPYHUTE aIllOCTEPHOPHBIE pacnpeneneHuss KodDPUIMEHTOB IS  HHTEpPIpeTalun
3HAYUMOCTH (DAKTOPOB.

DNEeKTPOHHBIA JOKYMEHT



Jdomamnee 3ananue: Bpemennblie psiabl 1 ['ayccoBckme nmpouecchl

1. Onumure 1 peanu3yiTe NpoOCTON raycCOBCKUM Ipouecc (C KBaJpaTUUHBIM SIPOM) IJIs
MOJICIIMPOBAHUS BPEMEHHOTO psijia IeH akiuil (qanaeie 3a 100 gHE), TOCTpoiTe NMpeacKa3aHus
U BU3YaJIM3UPYHTE HEONpeIeeHHOCTh ¢ momonsio GPy mim scikit-learn.

2. BpiOepute BpeMEHHOH psAn (Hampumep, YpoBeHb 0e3paOoTHIlbl), 3aalTe pazIHYHBIC
arpuoOPHBIE TayCCOBCKHUE Tporiecchl (¢ pazubiMu sapamu: RBF, Matérn), oOHOBHTE MX Ha JaHHBIX
Y CpaBHUTE BJIMSHME allpiOpPOB HAa TOYHOCTH IIPOrHo3a Ha 10 maros Bnepes.

3. Hus 6onbroro Bpemennoro psaaa (1000 Toyek) mpuMeHHTe anmpoKCHMAIIHIO (HapuMep,
FITC wumu sparse GP) k MomenupoBaHWio TeMmIepaTypbl, pPacCUMTANTE BBIYUCIUTEIHHYIO
3 PEKTUBHOCTh U TOYHOCTD MPEACKa3aHUM, uconb3ys oudimoreky GPflow.

4. Co3pgaiiTe cMeCh rayCCOBCKUX IIPOLIECCOB I aHAIM3a MHOTOMOJAIBHOTO BPEMEHHOIO
psna (Hampumep, NPOJaXH C CE30HHBIMU IMKaMHM), ONPEIeIUTe KOMIIOHEHTbl CMECH, OLIEHUTE
IapamMeTphl U BU3YaIM3UPYHUTE IPEICKa3aHUsl C JOBEPUTEIbLHBIMA HHTEPBAJIAMU.

5. Monenupyiite BpEeMEHHOW psi BBIPYYKHM KOMIIAHMM C IOMOUIbIO TI'ayCCOBCKOTO
Ipouecca, MHTErpupysl alpUOPHbIE 3HAHUS O TPEHAX, OLICHUTE IIapaMeTPhI U IOCTPOMTE IIPOrHO3
Ha KBapTas Biepel, cpaBHUB ¢ ARIMA-Mo/1e1b10 10 METpUKaM TOYHOCTH.

3apanus AJs1 MPOMEKYTOYHOM aTTeCTAIUM MO JUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBer Komnerenuus

n/n

1. Kaxk 3amuceiBaercs popmyna baiieca s P(\theta OIIK-1
anoCTEPUOPHOTO pacipeaeIeHus?

2. KakxoBa cTpykrypa mepapxudeckoil OaiiecoBckoit | I'mmepmpropsl > ITpuopsr - OIIK-1
MoJIeu? > [IpaBnonoodue

3. Kaxk 3anmceiBaetcs simpo RBF mmst rayccoBekux | K(X, X') = \sigma’2 \exp(-
poIeccoB? \frac{

4. Uro TaKoe CONPSKEHHBIN anpuopHblil | Pacnpenenenue Toro xe OIIK-1
pacmpeneneHue? CeMEICTBa, YTO U

aroCTePUOPHOE

5. Kaxkoii meton commmmpoBanust 3¢dextuBer mast | Hamiltonian Monte Carlo IK-1
MHOTOMEPHBIX IPOCTPAHCTB? (HMQC)

6. Kakoe pacrnpeneneane wumeer amocrtepuop B | Normal-Inverse-Gamma IK-1
OaiiecoBCKOI1 IMHEHHOI perpeccun?

7. Kaxosa nexns 0atiecosckux ABCDE-rectoB? CpaBHEHHE MHOKECTBA [IK-1

BapHUaHTOB C yYETOM
HEOMPECICHHOCTH

8. Kak 3ammceiBaercss cpemHee — IpencKa3aHue \mu_* =K _*T (K + IK-1
raycCOBCKOro mporiecca? \sigma"2 D{-1} y

9. Kak wuntepmperupyercst 95%  mocToBepHBIN BepositHocTs 95%, 4uTO [K-3
unrepsan (Credible Interval)? napaMeTp BHYTPH

HHTEpBaJa

10. Kakas Merpuka wHcronp3yercs [Uid CpaBHEHHUS WAIC unun LOO-CV [1K-3
OaifecoOBCKHUX MOfemneit?

11. Kak wMonenmupyrorcs  BpeMeHHble psiabl B | UYepes koBapHalMOHHYIO [1K-3
rayCCOBCKHUX Mpolieccax? (YHKIUIO BpeMEHH

12. Kaxue n1Ba TMIIa HEONPEJIENEHHOCTH Pa3InyaroT B AnearopHas u IK-3
0aiiecoBCKOM 1oaxoje? OnucremMuyeckas

13. Kakoil craTucTUKOW MpoBepsieTcS CXOAMMOCTh \nat{R} (R-hat) [1K-6
MCMC ueneii?

14. KakoBa BBIYHCITUTENBHAS CIOXKHOCTH OOYYEHHS O(N”3) ITK-6
rayCcCOBCKOTO Tporecca?

DNEeKTPOHHBIA JOKYMEHT




15. 3ayeM MPOBOAAT aHaIM3 4YyBCTBUTENbHOCTH K | IIpoBepka pobacTHOCTH [1K-6
aTNPUOPHBIM pacIpeeIcHUsIM? BBIBOJIOB

16. Kaxoit 361K TporpaMMUpPOBaHUS TTOMYJISIPHEH IS Stan nim PyMC I1K-6
BEPOSITHOCTHOT'O TIPOTPaMMHUPOBAHUS?

17. Kakoil sTuueckuii puCK HeceT HCMONb30BaHUE | BHeceHue cyOBEKTHBHOIO YK-6
WH(POPMATUBHBIX alTPHOPOB? CMEILCHHUS

18. KTo HeceT OTBETCTBEHHOCTH 32 KOMMYHHKAIIUIO Pazpabotunk Monenu YK-6
HEONPEIeTICHHOCTH MOIEITH ?

19. Uro Tpebyercs s obecriedeHus] MPO3PavyHOCTH [TyOnukaryst koa u YK-6
OaiiecoBCKOTO aHAMM3a? TIPHOPOB

20. Kakoif mpuHIMn o0ecriedynBaeT CIPaBEIIMBOCTD OTtcyTcTBHE YK-6

BEPOATHOCTHBIX PELICHUN?

JAUCKpUMHUHAIIUU B JaHHBIX

DNEeKTPOHHBIA JOKYMEHT
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