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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma mucuurmiaunbel (Moayns) «baiiecoBckue CTaTUCTUYECKUE MOJIETU»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIbIOTEpPHbIE HayKu, Hpodwmib I[IpogyKTOBBIH MEHEIKMEHT, YTBEP)KICHHBIM INPHKa30M
MunucTepcTBa HayKH U BbIciiero oopaszoBanus Poccuiickoii ®@eneparu Ne 810 ot 23.08.2017
roja.

N3ydyenne mucuumuinHel (Moayinst) «balleCOBCKME CTAaTHUCTUYECKUE MOJENIHU» IO3BOJIET
CTYAECHTaM OCBOUTh BEPOSITHOCTHBIM NOAXOA K aHalu3y JaHHBIX, KOTOPBIH 3(PQPEeKTUBHO
YUUTHIBAET HEONPEACICHHOCTh U MHTETPUPYET alpUOpHBIC 3HAHHS C HOBBIMU HaOJIIOJCHUSMH,
oOecrieunBasi Oosiee TOYHbIE MU OOOCHOBAHHBIE BBIBOJBI 10 CPABHEHUIO C TPaJULMOHHBIMU
METOaMU. DTO OCOOCHHO IIEHHO B OM3HEC-KOHTEKCTE, I/Ie TaKHE HABBIKH MPUMEHSIOTCS JUIs
ontumuzauu A/B-TecTupoBaHus, NPOTHO3MPOBAHUS BPEMEHHBIX PSJOB M  pa3pabOTKH
NPEIUKTUBHBIX MOJIENEH, CIIOCOOCTBYSI MPUHATHIO CTPATETMYECKUX PEHICHUH M MOBBILICHUIO
Ka4yeCcTBA aHAJIUTUYECKUX MPOEKTOB.

MecTo TMCHUNJIMHBI (MOIYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
Mmaructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAyKH, MpOoduib
[TpoayKTOBBI MEHEIKMEHT M BXOIUT B BapuUaTHBHYI dacTh bioka 1, dopmupyemyro
y4acTHUKaMH 00pa30BaTeIIbHBIX OTHONICHH, KaK TUCIUTUIHHA IO BEIOODY.

JucuuruimHa (MOJyIb) U3ydaeTcsi Ha 2 Kypce B 3 ceMecTpe, IOCTYITHA JUIs TPOXOKACHUS TIPU
YCIIOBHH YCIEIIHOTO 3aBepiieHus aucuuiuimHbl (Momyns) «Machine Learning (MammHHOe
o0yueHwue)» u 00IIeyHUBEPCUTETCKOTO (hakynbTatuBa «Maremaruka B DS».

Heap u3yyeHus TUCHUILIUHBI (MOAYJs1): (opMHUpOBaHNE 3HAHUN U HABBHIKOB B 00JIACTH
0alleCOBCKMUX CTATUCTUYECKUX MOJIEJIEH NJisi MPUMEHEHHUS] BEPOATHOCTHOTO MOAXOJa K aHAIU3y
JTAHHBIX U PEIICHUI0 OM3HEC-3a/1a4 C YIETOM HEeOIpeIeIeHHOCTH.

3agaum u3y4yeHus TUCHUILIMHBI (MOILYJIs):

— OCBOUTH TEOPETUYECKHUE OCHOBBI 0all€COBCKOM CTAaTHCTHKH, BKJIOYAs Pa3vuvs C
YaCTOTHBIM TIOJXOJIOM, M MEXaHW3Mbl HWHTErpalliy AamnpuOpPHBIX 3HAHUUA C
OMITUPUYECKUMH JTAHHBIMU ISl OOHOBIIEHHS BEPOATHOCTEH;

— pa3BUTH yMeHUS B (POpMyIHpOBaHUH TUTIOTE3, HACTpOiike U nHTepnpeTanu ABCDE-
TECTOB ¢ 0aleCOBCKUM BBIBOIOM JJIsl aHAIM3a OM3HEC-CIIEHAPUEB;

— HAYYUTHCS CTPOUTH U OIICHUBATh 0all€COBCKHUE JIMHEHHBIC PETPECCUOHHBIE MOIEIH, a
TaK)K€ TNpPUMEHATh ['aycCcOBCKHME MpolecChl K aHalIM3y BPEMEHHBIX PSIOB JUIsS
IIpEICKA3aHMT;

— chOopMHUPOBaTh HABBIKK TOCTPOSHUS BEPOSITHOCTHBIX MOJIENICH, OIEHKHA TTapaMeTPOB
pacripeieieHui ¢ MOMOIIbIO MPUOIMKEHHBIX METOJIOB M IIPUMEHEHHs 0aiieCOBCKOTO
MOJIX0/1a B peabHBIX MPOCKTAX;

— HAYYUTHCS pa3padaThIBaTh, MPE3EHTOBATH U 3AIIUINATH TPUKIIATHBIC AHATUTHICCKHE
MPOEKTHI, UHTETPUPYIOIINE OaileCOBCKHUE METOMABbI JJisi 0OOCHOBAHHBIX BBIBOJIOB W
perieHnii B On3Hec-aHaTUTHKE.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIACS 10JI2KEH:

3Hamb:

— OCHOBBI 0alleCOBCKOW CTATUCTUKH M €€ OTJIMYHE OT YaCTOTHOTO TIOJIX0/1a;

— KaK IPUMEHSTh 0alleCOBCKUM MOAXO0] K OM3HEC-3a/1auaM;

— mexanu3mbl ABCDE-tecTupoBanus 1 HHTEPIIPETALUM PE3YJIHbTATOB;

— MpHUHLUIBI 6aleCOBCKOM TMHEHHOM perpeccuy;

— METO/Ibl aHAJIN3a BPEMEHHBIX PAJIOB C TOMOIIBIO ['ayCCOBCKUX MPOLIECCOB;
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MOAXO/AbI K MOCTPOCHHUIO BEPOSTHOCTHBIX MOJIENIEH U UX MPUMEHEHUIO B pealbHbIX
MPOEKTaX.

ymembw:

bopMynupOBaTh TUIIOTE3bl U MEPECUUTHIBATH AIPUOPHBIE BEPOSITHOCTH C YYETOM
HOBBIX JJAHHBIX;

HacTpauBath U uHTEpHpeTupoBath ABCDE-TecTsl ¢ 6aiieCOBCKHM BBIBOIOM;
CTPOUTH M aHAIM3UPOBATH OAHECOBCKUE PErPECCUOHHBIE MOJICIH;

IIpUMEHATH ['ayccoBCKUE IPOLECCHl K aHAIU3Y BPEMEHHBIX JJaHHBIX;

OLIGHUBAThH MAPAMETPHI pacIpeieIeHUil ¢ TOMOIIBI0 TPUOIMKEHHBIX METOJIOB,;
pa3palaThIBaTh U 3alUIIATH IPUKIAJHON aHATUTUYECKUHN TIPOEKT.

é1aoemsp:

HaBbIKaMU TIPUMCHCHU 0alieCOBCKOro nmoaxoda K aHaJIM3y OAaHHBIX B OouzHec-
KOHTCKCTE;

HaBBIKaMH BeINoaHeHus A/B/n-TecToB ¢ ucnoas30BaHreM 0aiieCOBCKOM JIOTUKH,
HaBbIKaMU ITIOCTPOCHUS ITPCAUKTUBHBIX MOJIe e Ha OCHOBE JIMHEHMHOM perpeccuu,
HaBbIKaMH pa6OTbI C BpPEMCHHBIMU pdadaMUd W HCIIOJIb30BAHUA Fa}/CCOBCKI/IX
IIPOLECCCOB I IIPOrHO3a,

HaBbIKaMU IPCACTABJIICHUA PE3YJIbTATOB aHAJIM3a WU COCTABJICHUSA 000CHOBaHHBIX
BBIBOJIOB,

HaBbIKaMU YBCPCHHOI'O HCIIOJIb30BaHHA HHCTPYMCHTOB 0alieCOBCKOro aHaiau3a B
IMPUKIAAHBIX ITPOCKTAX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerenmun, ¢opmupyeMbie B pe3ylbTaTe OCBOCHUS AUCHUILUIMHBL (MOAYIS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIETEHIIUN

HNuauxkarop
KOMIIETEHIIM U

IlepeyeHb MJIAHUPYEMBIX
pe3yabTaToB 00yUYeHusl o
JAMCHUIJIMHE (MOTYJIIO)

YK-6.

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

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOLICHKHU U aHaJIh3a CBOeH
NEITENBHOCTH, a TAKKE
TIPUHIIMITEI YIIPABICHUS
BPEMEHEM U IIeJIeTIoIaraHus

VK-6.2.

YMeeT CTaBUTh PEAIUCTUYHbBIE
U IOCTHXKHMBIE LIENH,
OIpeNeNIATh IPHOPUTETHI B
CBOEH IEeATENbHOCTH, a TAKXKe
pa3pabaTeIBaTh ¥ BHEAPSTH
IUTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB M KOMITETEHITHH
Ha OCHOBE MOJy4YEHHOU
CaMOOLICHKH

YK-6.3.

Nmeet mpakTryecKuid ONbIT
IMPUMCHCHUSA MCTOI0B
CaMOOLICHKH B CBOEH
npohecCuoHaIbHON
JACATCIIBHOCTH, BKIIXOYAs
y4aCTuC B TPCHUHIaX,
CEeMMHApax U MPOEKTaXx,
HaIllpaBJICHHBIX HAa Pa3BUTUC
TaHOH ) HEeKTUBHOCTH U
npodecCHOHAIBHOTO pocTa

OIIK-2.

Crioco0eH co3aaBarh 1
HCCIIEIOBATh HOBBIC
MaTEMATUYCCKUEC MO/JICIIU B
€CTECTBCHHBIX HAyKax,
COBCPUICHCTBOBATEL U
pa3pabaThIBaTh KOHIICTIIIUH,
TEOPHUH U METOJIBI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKHe MOJICITH 1
METO/IbI, UCTIOJIb3YEMEBIC B
€CTECTBEHHBIX HayKaX, BKIFOYast
CTaTHCTHYECKOE
MOJIETTMPOBAHUE,
nmuddepeHnranbHble YpaBHEHUS
Y YUCIICHHBIE METO/IB, a TAKXKE
COBpPEMEHHBIE MOIXOBI K
UCCIIEIOBAHUIO U aHATIU3Y
JIAHHBIX

OIIK-2.2.

Ywmeer pazpabateiBath U
aalTupoBaTb MaT€MaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HayKax,
MPOBOJUTH UX aHAJU3 U
BEPU(PHUKAIUIO, & TAKXKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3.

Nwmeet mpakTUyecKUi OMBIT
CO3[IaHUs U UCCIIEIOBAHUS
MaTeMaTUYECKUX MOJEIIEN B
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paMKax HayYHBIX IIPOCKTOB WIJIH
HCCIIeJOBAHNM, BKITFOUas
y4acTHUe B IMyOTUKAIUAX,
KOH(EPEHIUAX UK
KoJuTabopanwusix, re ObIIN
pa3paboTaHbI ¥ aIpOOUPOBAHEI
HOBBIC KOHIICTIIIUU U METOIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MECHE/KMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT METOJbl U THCTPYMCHTEI
IMPOAYKTOBOI'O MEHCIPKMCHTA

[1K-3.2.

YMeeT npuMeHsITh
AHATUTHYECKAE MHCTPYMEHTHI 1
MIporpaMMHOE 00eCTICUCHHE IS
00paboTKH ¥ BU3yaTH3aIiH
JAHHBIX, a TAKKE
(hopMynHupoOBaTh BEIBOBI HA
OCHOBE IPOBEJICHHOTO aHAIH3a

I1K-3.3.

Nmeet onbIT paboOTH HAZT
pCaJIbHBIMU IPOCKTAMU B
001aCTH MIPOAYKTOBOTO
MEHE/DKMEHTA, BKIIFOUasi aHAJIN3
M0JIb30BATENILCKOTO MTOBEACHUS
1 OIITUMHU3ALWIO ITPOJYKTOB Ha
OCHOBE ITOJTYYEHHBIX JTAHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1IK-4.1.

3HaeT OCHOBHBIC MTPHUHIIHITHI
3¢ (HEKTUBHOTO IMyOJIUIHOTO
BBICTYIUICHUS], METOBI
BU3YyaTH3alliy TaHHBIX U
OCHOBHBIE TPeOOBaHHS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYAsl CTPYKTYPY U
COJICpKaHUE

[1K-4.2.

YMeeT 4eTKO U JTIOTUYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yibTaThl, MANTUPYS UX IS
Pa3IMIHBIX ayAUTOPHH, a TAKIKE
MCIIONIb30BaTh BU3YaIbHBIE
CpeICTBa ISl YIIyUIICHUS
BOCTIPHUATHUS HHGOPMALIUU

[1K-4.3.

NMeer mpakTHYECKUN ONBIT
Y4acTHsI B HAYYHBIX
KOH(EpEeHLIUIX, CEMUHAPaX HIIH
JIPYTHX MEPOTIPUATHSIX, T
YCIEIIHO MPEACTAaBIIsI CBOU U
W3BECTHBIC HAYyYHBIE
pe3yibTaThl, Moyyast 00paTHyIO
CBSI3b U B3aUMOJEHCTBYS C
ayIMTOpUen
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, 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 33 Jlomarrnee
CTaTHCTUKA B OM3HECE U 3a/laHue
TIPUHITATIBT
MOJCITHPOBAHUS

2 Baitecosckue ABCDE- 3 3 4 33 Howmarnee
TECTHI U 3aJjaHue
BOCCTaHOBJICHHE
apaMeTpoOB

3 BaiiecoBckas JinHeiHasI 4 3 4 33 JlomarniHee
perpeccus 3aJ1aHue

4 Bpemennsie psiist u 4 3 5 43 HomarmrHee
I"ayccoBckue mpoIecChl 3a/IaHAe
3auem 5 [IpoexT

Hmozo: 14 12 17 5 142
O6vem oucyuniunst (M00ys) 190
(6 ak. u.)
Obvem oucyunaunvt (Mooyns) 5
(6 3au. ed.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Neni/m HaumenoBanue pazieJa Conep:xanue JTUCHUIUIUHBI (MOIYJIs1) 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 Morusanus 6aiiecoBckoro A/b TectupoBanus
BOCCTAHOBJIEHHE TTapaMETPOB OTin4ust OT CTaHAAPTHOTO MOJX0/Aa
OCHOBBI BU3yaJIM3aIliH PE3YIbTAaTOB 0alieCOBCKOTO MOAEITUPOBAHUS
3 baitecoBckas nuHelHas perpeccus | Buasl nuHENHBIX perpeccuit
Krnaccudaeckunii 6aliecOBCKUI ITOAXOT K JIMHEHHOW Perpeccuu
Cospemennsiii moaxoz (R2D2M?2)
4 Bpemennsie paast u I'ayccoBckne | OCHOBBI M BUIBI TAYCCOBCKHX IPOIIECCOB

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.

Kaxnplii cTyqeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOJIydaeT WHIWBUIYaTbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-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 TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeJIelIaMH.

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

Ocnognasa numepamypa:

1. Kypt, VY. baiiecoBckas craructuka: Star Wars, LEGO, pe3uHOBbIC YyTOYKH U MHOTOE
apyroe : npakruyeckoe pykoBoacTBo / Y. Kypr. - Cankr-IlerepOypr : [lutep, 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.

/Jlonoanumensvhasn numepamypa:

1. Koon, M. [Ipuknannas nuHeiHas anreOpa ans uccienoBaTeneid JaHHbIX. OT KIIOYEBBIX
KOHIICTIIIMI 10 TPHIIOKEHUH ¢ ucnosibzoBanueM Python : npaktudeckoe pykoBoacTBo / M. Kosn
; mep. ¢ auri. A. B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2023. - 330 c. — ISBN 978-6-01798-945-
3. - Texkcr : anexktponnsiid. - 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
MPOTHO3UPOBAHUS BPEMEHHBIX PSJIOB C MOMOIIBIO CHEIHMATIbHBIX OMOIMOTEK : MPAaKTUYECKOE
pykoBozactBo / A. B. I'py3neB. — Mocksa : JIMK Ilpecc, 2023. - 782 ¢. — ISBN 978-5-93700-212-
9. - Tekcr : anmextponHbIit. - URL: https://znanium.ru/catalog/product/2204240.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHUBEpCUTET pacrojaraerT MaTepUabHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JEMCTBYIOIMM MPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecTIeunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAaKTHYECKOW W Hay4YHO-
UCCIIEIOBATEIbCKON PabOT 00YJarOIMXCsl, MPETYCMOTPEHHBIX YU€OHBIM IITAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MPaKkTUYECKOro) THIA, TPYNIOBBIX H
WHAUBUAYaAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

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

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHON TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJISITOPAMY;

— CIeLMANM3UPOBAHHBIM 000PYAOBaHHEM, BKIIIOYAsl JEMOHCTPALIMOHHOE 000pyI0BaHHE.
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https://znanium.com/catalog/product/1817495
https://znanium.ru/catalog/product/2204250
https://znanium.ru/catalog/product/2205123
https://znanium.ru/catalog/product/2204240

[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS WHBAJTUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTBIO MOAKIIOUYEHUS 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 «MHTepHeT», NeKTPOHHBIM pecypcam (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBaHue noprajia CcpliIka
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snexkrponHas oudnaroteka elibrary.ru https://elibrary.ru/defaultx.asp
O6uOIMOTEKA
2. | baza mannbix mis |1 T-coenuanicTos 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 moptan «Poccuiickoe odbpazosanue” | 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

[lepeueHr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHbIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpaHsiemMoe

OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Sunekc.Bpaysep OTEUECTBEHHOE CBO0OOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOTHO pPacIpOCTpaHsIeMOe
Od¢ucHble NPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
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

CllpaBO'-IHO-HpaBOB]:Ie CHCTEMBI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

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 CcBOOOIHO 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. Meroan4yecKue  OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporiecce u3ydenust TuCUUILIAHBI (MOyJis1) «baliecCOBCKHE CTATUCTHUECKUE MOJIETTH» B
paMKax TEKYIIEro KOHTPOJS YCIeBAaeMOCTH HCIIONB3YIOTCA TaKhe BUIBI Y4eOHOH paboThl, Kak
JIEKIIMW, CEMUHApbl, KOHCYJIbTAllMH, TIOMAIHUE 3aJaHus, MPOEKT, a TaKK€ pPa3JIMYHbIC BUJIbI
CaMOCTOSITENNbHOM pPaboThl O0yYarOMMXCS IO 3aJaHUI0 TPENoJaBaTeNis, HANpaBICHHbIE Ha
pa3BHUTHE HaBBIKOB npodecCuoHaNTbHON JIEKCUKH, 3aKpeIUICHHE MPAKTUYECKHUX
npoecCHOHANBHBIX KOMIETEHIINN, TOOIIPEHNE HHUIIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOI0 XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JIEKIUi: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOAWMO OTMETHUTH BOMPOCHI WM MaTepHajbl, KOTOpPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEH0BaHHOU nuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT COpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEerno/IaBaTes0 Ha KOHCYJIbTAI[MH UM BO BPEMsI CEMUHAPCKOTO (IIPAKTUYECKOT0) 3aHATHS.

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, 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 03HAKOMUTHCA C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMHu, 4T00Bl MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U WU ISl OOCYKIEHUS, YTO MOMOKET
r1y0’ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Koncynomayuu — CTpYKTYpUpOBaHHBIE BCTpPEUM, Ha KOTOPBIX IIPernojiaBaTenu
MPEIOCTABIAIOT WHANBUAYAIbHYIO WIH TPYNIOBYIO MIOMOILb B OCBOEHUHU Y4eOHOT0o MarepHara,
00CYXJIEHUH BOIIPOCOB U PEIICHUH MPOOJIeM, BO3HUKAIOIINX B MpoIiecce 00ydeHUsI.

KoHncynpTanum MOryT BKJIIOYaTh pa3bsiCHEHUE CIOKHBIX TEM, MOATOTOBKY K AK3aMEHaM U
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MTOMOIIIb B BBIMIOJTHEHUHU TTPOCKTHBIX PabOT, UTO CLIOCOOCTBYET OoJiee ri1y00KOMY MTOHUMAaHHUIO
peaMeTa U YIYYIISHUIO aKaJJeMIYeCKON yCIIeBaeMOCTH.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha JTarmbl, YTOObI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonap3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAH-PECypChl, I 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Ilpoexm — wuccnenoBaTenbCckas paboTa MO MUCHMIUIMHE (MOIYJIIO) M Tpe3eHTalus
pEe3yJbTATOB.

Jl1g ycnemHoi NoAr0TOBKU K MPOEKTY PEKOMEHIYETCSI: YETKO ONPEAEINUTD LIEIU U 3a]a4n
IPOEKTA; COCTAaBUTh IIaH Pa0OThI, pa30MB MPOEKT HA ATAIbl C YKa3aHUEM CPOKOB BBIIIOJHEHHUS
KaXJIOTO M3 HUX; UCIIOJIB30BaTh pa3HOOOpa3HbIe HCTOUHUKY MH()OPMAIMM U MHCTPYMEHTHI IS
UCCIICIOBaHMSI TEMBI; PETYJISIPHO MPOBEPSTHh 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 I0O3BOJIAET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCLUILIMHE (MOAYJII0) U CTUMYJIMPYET YIIIyOJIEHHOE U3yYeHHE MaTepHaa.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HaNpaBiCHHAs Ha YIIyOJeHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYACHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHuajaMH P MUHUMAIILHOM YYaCTHH MPEToiaBaTess. 3a1aun CTyIeHTa BKIIIOYAIOT paboTy
C KOHCHEKTaMH JIeKui (06paboTka TeKCTa), MIOBTOPHOE U3yUYEeHUE YUEOHBIX MAaTepUaIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBHITIOJHEHNE YI€OHO-NCCIIEAOBATEIBCKUX
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»

OrneHuBaHuE YpOBHS Y4YEOHBIX TOCTHMIKEHHH 0OydYarolmuxcsl MO AUCHHUIUIMHE (MOIYIIIO)
OCYILIECTBJISETCS B BUJIE TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTALIUH.

[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIeTcs B Qopme
3ayema, IPU TOM TIPOBOJUTCS OIICHKA KOMITETCHIIHH, CPOPMUPOBAHHBIX IO AUCITUTUIHHE.

Jlist olleHWBaHHS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHOW AaTTecTaluu
UCTIONB3YETCS JIeCATUOAIIbHAS IIKalla OLIEHWBAHUS, KOTOpash COOTHOCUTCS C TPaaUIIMOHHON
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oMm:

Jecarubannbuas IlarubamnbHas Onenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OlleHKA OllEHKA 3a4yeT 00yuYeHHusI Mo JUCHUITUHE (MOTYJIIO)

10 OTanaHO 3auTeHo CTyoeHT TOJMHOCTBIO BJIAJCET 3HAHUSIMH,

9 OTIM4HO 3a4yTeHo W3JIOKEHHBIMU B paboueil mporpamme, H

8 OTIM4EO 3a49TeHo rIyOOKO OCMBICISIET AMCUUIUIAHY (MOIYTb).

On CaMOCTOSITEIBHO u JIOTHYECKH

MOCJIEIOBATEILHO OTBEUAET Ha BCE BOIPOCHI,

aKIICHTUPYS BHUMaHHE Ha Hanbosee BaKHOM.

Ymeer aHaJIN3UPOBATh, CpaBHUBATH,
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHusi Mo JUCHUILTUHE (MOIYJIIO)

KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETH3UPOBAaTh M CHCTEMaTHU3HPOBATh
W3YYCHHBIM MaTepHall, BBIACIAS KIIOUEBHIC
MOMEHTBI ¥  YCTaHaBIMBas  MPUYHHHO-
CIEeICTBEHHBIE CBs3HU. YeTko dopmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yIbTaThl aHAJIIN30B u IpYTHX
WCCJICIOBAHNN, a TaKKe peIIacT CII0XKHBIC
3agaun. CTyJICHT XOPOIIO 3HAKOM C METOJaMHU
HCCIIeIOBaHMS, HEOOXOIMMBIMHU TS
MPAKTUYECKON  JICATENBHOCTH, U  YMEET
CBSI3BIBATh TEOPETHIECKHE aCIIEKThI
MUCHUIUIUHBL  (MOIYNL) C MPaKTHICCKUMHU
3a1a4aMH.

Xopowo

3ayTeHo

Xoporo

3auTeHo

CryneHT oOnajaeT 3HAHMAMHU [IpeaMeTa
MOYTH B TIOJIHOM 0OOBeMe  paboueit
nmporpaMmMmbl U CaMOCTOATCIIBHO, JIOTUYCCKH
TIOCJICIOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOIIPOCHI, aKIEHTUPYs BHUMAHHUE Ha
HaunboJiee 3HAUYMMBIX MOMeHTax. OH ymeeT
aHAJIHM3HUPOBATH, CpaBHHBATH,
KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETU3UPOBaTh M CHUCTEMaTH3MPOBATh
W3Y4YEHHBIA  Marepuasl,  BBIACIAS  €ro
KIIFIOUYEBbIC ACIICKThI u yCTaHaBJIMBast
NPUYUHHO-CIIEICTBEHHbIE CBSI3H.
DOopMyIUpYyET CBOM OTBETHI, YBEPEHHO
UHTEPIPETUPYET pPEe3yJbTaThl aHAIU30B M
JOPYTHX WCCIEJOBaHUM, a TaKkKe peraer
CJIOKXHBIC CUTYAalMOHHBIC 3aJiavu. CTy]leHT
XOpOIIIO 3HAKOM C METOJaMH HCCIIEIOBAHUS,
HEOOXOIUMBIMHU hing MPaKTUYECKOU
JNEATeNbHOCTH, M yMeeT  CBS3bIBATh
TEOPETHYECKUE  acCleKThl  INpeaMera ¢
NPaKTHYECKUMHU 3a/1a49aMH.

Y 10BIETBOPUTENBHO

3auyTeHo

Y 10BIETBOPUTENBHO

3auyTeHo

CryneHnT obnamaer 6a30BBIMH 3HAHUSIMU TI0
JUcUUIUIMHE (MOAYIIO), HO HCIBITHIBAET
TPYAHOCTH ITPU CaMOCTOATECIIBHBIX OTBETaX U
UCTIONIb3YeT HeTOuHble (OPMYIUpPOBKH. B
XO0Z€ OTBETOB OH [OIyCKaeT OMIMOKH,
Kacatomquecst CyTtd BompocoB. CTymeHT
CHOCOOEH pelarb TOJBKO CaMble IMPOCTHIE
3aJa4yul M BJIaaecT JIMIIb MHWHHUMAJIIbHBIM
HabOpOM METOJIOB HCCIIEIOBAHUSI.

He cnan

He 3auteno

He cnan

He 3auteno

He cnan

He 3auteno

CrymeHT He oBIaaen  o0s3aTeIbHBIM
MUHUMYMOM 3HaHHUA TIO TPEIMETy W He
MOJKET OTBETHTb Ha BOIMPOCHI, AaXKE €CIH
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

npernogaBarcjiib  3a4a€T  JOIOJHHUTCIIbLHBIC

HaBOJISIITNE BOTIPOCHI.

Hucuurnnuna (Moayis) «baiiecoBCKrE CTaTUCTUUECKUE MOIEIINY OLIEHUBACTCS CIETYIOIINM
obOpazoM:

AKTHBHOCTH Bec Onucanmne

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

3ayer 40% | 3ammTa poekTa

B paMKax U3yUCHUA JUCHUIIIINHBI (MO,I[y.]'IH) BO3MOJKHO ITIOJTYYCHHUC 6OHYCHHX 0asIoB.

®opmyJia pacyéra UTOrOBOM OLEHKH IO aucuMiuvinHe (Moay.aw) «baiiecoBckme
craTucTudeckne moaean». «0,6 X cpeanee 3a gomaminue 3aaanus + 0,4 x 3auer».

Texkyummii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHHE 3aJaHUS

Jomamnee 3axanne: baiiecoBckasi cTaTuCTHKA B OM3Hece M NPUHIMIIBI
MO/eJHPOBAHUSA

1. Ucnone3yst ¢dopmyny baiieca, paccumTaiiTe amocTepHOPHYIO BEpOSTHOCTH YycIexa
HOBOI'O IPOAYKTa Ha OCHOBE AlpUOPHBIX JAHHBIX O pblHKe (Hampumep, 30% maHc ycnexa) u
HOBBIX HaOmoneHui (5 ycnemHsIx npojax u3 10 TecToB), MpeACTaBUB pe3yJbTaThl B BHJIE
rpaduka.

2. BpiOepute OusHec-cueHapuil (Hampumep, MNPOTHO3 MPOJAX), 3ahalTe anpuopHOe
HOpPMAaJIbHOE pacIpe/ielieHue, OOHOBUTE €ro C IOMOIIBIO JaHHBIX O MPHUOBUIM 32 MeECAll U
BU3YyaIM3UpyiiTe u3MeHeHus ¢ nomoiisio Python (matplotlib mnu seaborn), 00bsicHUB BIusHUE
HOBBIX JIAHHBIX.

3. s rUmoTe3sl O BEPOSTHOCTH OTTOKA KIIMCHTOB (ampuopHas OeTa-pacrpeecHHe)
MOCTpOiTe (PYHKIMIO MpaBaonoao0us Ha ocHOBE BbIOOpKHM u3 50 kimueHToB (20 OTTOKOB) U
paccuuTaiiTe 0OHOBIEHHYIO allOCTEPUOPHYIO BEPOSTHOCTD, UCTIONB3YsI Onbnuotexky PyMC3.

4. OnumuTe npolecc IOCTPOEHUs MpocTod OalecoBCKOM MoJenu s OLICHKH
3¢ (HEeKTUBHOCTH MapKETUHTOBOM KaMIlaHWHM, BKIJIIOYas BBIOOpP AaNpUOPHBIX pacHpelesIeHuH,
MHTETPAIUIO JaHHBIX U HHTEPIPETALNIO Pe3yabTaToOB; peanusyiite Moaenb 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 pacIipesiesieHNe Ha OCHOBE CHUMYJIMPOBAHHBIX JIaHHBIX, U OOBSCHUTE, KaK 3TO
IIOMOTaeT B IPUHATHH PEIICHU.

Jomammnee 3ananne: baitecobckne ABCDE-TecThl 1 BocCcTaHOBJ/ICHHE TAPAMETPOB

1. Ilpoananusupyiite pe3ynapTaTel A/B-Tecta ansa aByx Bepcuit landing page (koHBepcuu:
15% vs 18% na BwiOOpke 1000 momp3oBateneii), paccuurtaiite 0alleCOBCKYIO BEpOSTHOCTh
IIPEBOCXO/ICTBA OJTHOM BEPCUH U CPABHUTE C pP-3HAYEHHEM YaCTOTHOIO TecTa, ncnoas3ys PyMC3.

2. Ilns Tecta ¢ HeckoybkuMu Bapuantamu (A, B, C, D, E) BoccranoBuTte mapamerpsl Oera-
pacripesielieHusl Ha OCHOBE HabOmoJaeMbIX KoHBepcuil (Hampumep, A: 120/1000, B: 150/1000),
MIOCTPOITE allOCTEPUOPHBIE PaCTIPEICIICHHUS M OTpeIeTNTe HanOoJiee BEPOSTHBIN OO TUTEI.
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3. IlpoBenuTe cpaBHEHHE 0alleCOBCKOTO M 4acTOTHOTO A/B-TecTHpoBaHus Ha TpUMEpPE
naaHbix 0 CTR peximambl (0aiieCOBCKMII BBIBOA C ampHOPHBIMH 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.

Jomamnee 3aganue: bailecoBckasi IMHeliHasi perpeccusi

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 10 TOYHOCTH MPOTHO3a U MIOCTPONTE rpa@UKU OCTATKOB.

4. Ananu3upyiTe BIUSHHE MapKETUHTOBBIX PAcCXOJ0B Ha POCT KJIMEHTOB C IMOMOIIBIO
OaifecoBckol nuHelHOM perpeccun (nanubie S00 HAOMIOACHMIA), OIEHUTE 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
MOJICIIMPOBAHMs BPEMEHHOT0O psijia lieH akuuil (nanuble 3a 100 qHeit), mocTpoiiTe mpenckazaHus
U BU3YaJIM3UPYHTE HEOMpeaeneHHoCTh ¢ momonisio GPy mim scikit-learn.

2. BpiOepute BpeMEHHOH psAl (HampuMep, ypoBeHb 0e3palboTHuIlbl), 3a/laiiTe pa3iuyHbIe
arpuOPHBIE TayCCOBCKHUE TIpotiecchl (¢ pazHbiMu siapamu: RBF, Matérn), o0HOBHTE 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. Monenupyiite BpEeMEHHOW pPsA BBIPYYKM KOMIIAHMM C IIOMOLIbIO TI'ayCCOBCKOIO
pouecca, MHTETpUpysl alPUOPHbIE 3HAHNA O TPEHNIAX, OLICHUTE ITapaMeTPhl U TOCTPOUTE IPOTHO3
Ha KBapTal Blepel, cpaBHUB ¢ ARIMA-Mo1e1b10 IO METPUKaM TOYHOCTH.
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[IpumepHoe onMcaHue 3aIaHNS U KPUTEPUHU OLIEHUBAHMS 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

1.
Kputepuu
lMpoeKT u npe3eHTauusa BecAT oguHakoso. 50% + 50%
CopepkaHue npoekTa
Pasbueka nepsbix 50%:
1. lpoBeaeH pa3BenoyHbI aHanna gaHHblx (5%)
a. [omkeH BKMYaTh HArnNsaHbIe AeMOHCTPauumn BaXkHbIX 0cobeHHoCcTen
OaHHbIX HeobxoAMMBIX ANsA NpoBeaeHUs 6anecoBCKOro MOAENUpoBaHuUS.
2. MoctpoeHa chopmanbHas Ganecosckas mogens Ans nposepkn runoressl. (10%)
a. Mopenb aomkHa BkNoyaTth B cebs Bce Heobxoanmble ypaBHEHUS,
anpuopHble pacnpeaeneHns
b. Bce pacnpegeneHvsa umetoT agekBaTHbIA JOMEH
i.  HeT HeraTMBHbIX NNOTHOCTEN
ii. BeposiTHOCTel Gonblle eanHULbI
c. Mogenb KOMNUNUpPYeTCA, 3anyckaeTcsi, KA4eCcTBO MOAENU U NapameTpusauuns
2 He NPVHUMAIOTCH BO BHUMaHWE
3.
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3. [MpoBegeH aHanu3 anpUOpPHbIX pacnpeaeneHuin, Bblbop 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
4 c. BriBogbl

[MpeseHTauus

1. MocTtaHoska npobnemsb! (10%)
2. [peseHTaums BaxHbIX acnekToB AaHHbIx (10%)
3. Motusauus ncnonoszyemon mogenu (20%)
a. CrpykTypa
b. AnpuopHble pacnpegeneHus
5. 4. Wutepnpertauus pesynsratos (10%)

3anaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne 3apanmne OtBer Komnerennmus

n/n

1. HazoBute 0CHOBHOE MOHSTUE, KOTOPOE OMUCHIBAET arnocTepruopHOE YK-6
0OHOBJICHNE 3HAHUI HA OCHOBE HOBBIX JIAHHBIX B pacrpeneneHue

0alieCOBCKOI CTaTHCTHKE.

2. YKaxuTe COBpEMEHHBIH MOX07] K 0alleCOBCKOW TMHEHHOM R2D2M2 OIlK-2

perpeccuu, YIUTHIBAIOIINH PEeryIspH3aIlHio.
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3. Hazosure CIoco0 MyOJIMYHOTO  MPEICTaBICHHUS rpaduku [K-4
AIPUOPHBIX pacrpeneneHuin B OaliecOBCKOM IJIOTHOCTEH
MOJIETTHPOBAHH.

4. VYkaxute pesynptar OalfiecoBckoro ABCDE-tecra, | BocCcTaHOBIEHHBIN IK-3
KOTOPBIN ONpEEIIIeT TyUllyl0 AIbTEPHATUBY. Hnapamerp

5. VKaKuTe  KOJMYECTBO  OCHOBHBIX  KOMIIOHEHTOB 3/ tpu YK-6
OaiiecoBcKoOil MoeNH.

6. HazoBure BHI TaycCOBCKHX IPOLECCOB, UCIOIB3YyEMBIX | CMECH rayCCOBCKUX OIIK-2
JUISL alPOKCUMALIMK HEJTMHEHHBIX 3aBUCUMOCTEH. NIPOLECCOB

7. VYkaxure dhopmar Mpe3eHTaAlUN pEe3yIbTaTOB Clai e/ IocTep [K-4
OaitecoBckoro ABCDE-recTa mist aynutopun.

8. HazoBure CIEICTBHUEC NIPUMEHEHUS 0ailecoBCKOM OIICHKA [1K-3
JMHEWHOHN perpeccuy B IPOrHO3UPOBAHUH MPOJAK. HEOIPENEICHHOCTH

IIPOrHO3a

9. Kak  mHaspiBaeTcs  pacmpeneneHde,  OTpakaroliee arpuoOpHOE YK-6
NepBOHAYANIbHBIE YOSKICHUS O IapaMeTpe N0 aHajau3a pactpeeiicHne
HNaHHBIX?

10. VKaxute METOJl YACIECHHON allpOKCUMALMK I'ayCCOBCKHUX BapHallHOHHBIN OIIK-2
MIPOIIECCOB TSI OOJIBIINX JAHHBIX. BBIBOJI/HHIYIIUPYO

[IME TOYKH

11. HazoBure smeMeHT oTdeta 1o OaifecCOBCKOW perpeccuw, TabIuIa [1K-4
BKJIFOYAIOIIHMIA HHTEPIIPETAINI0 KO3(DPHIIMEeHTOB. 1apaMeTpoB

12. VYKaXuTe KII0YEBON BBHIBOJ M3 MHTETPAUU OaileCOBCKHX yIIydIleHHAS IK-3
METOJIOB B OM3HEC-MOICITUPOBAHNH, TOYHOCTb PIICHUI

13. Kak HazpiBaeTcsi mporecc, MpH KOTOPOM OakiecoBcKast OHJIAlH- YK-6
MOJENb ANalTUPYETCAd K HOBBIM JaHHBIM B pEalbHOM oOHOBIIEHHE
BpeMeHH?

14. HazoBute Meron oOlEHKHM THapamMeTpoB B 0aiieCOBCKHX MCMC OIIK-2
MOJIEJISIX JJISL CIIOKHBIX PacIipeleleHnH.

15. VKaxnuTe WHCTPYMEHT Uil JEMOHCTpamuu rayccoBckux | Jupyter Notebook [1K-4
MIPOIIECCOB HA CEMHMHApE.

16. HazoBute CIIECTBUE NPUMEHEHUSA 0OailecoBCKOM CHIKEHHUE pUCKa [1K-3
perpeccud B 3ajlad€ [MPOTHO3UMPOBAHUA CIpoca Ha nepeodyeHHs!

MPOAYKT.

17. YKaXuTe KI0YEBYIO MPUIMHY, 110 KOTOPOil OaliecoBCKUit HHTErpanus YK-6
MTOAXO/ TIPEAMOYTHTEIICH JIJIT MaJIoTO 00bheMa MAaHHBIX B SKCIICPTHBIX
OW3HEC-aHAJHU3E. SHaHHH

18. HaszoBure  Meron — BHM3yaiM3alMM  alOCTEPHOPHBIX | JHarpaMMbl/Tpadu [K-4
pacnpeneacHui 1uid HaydyHOH MyOJIMKaIINY. K1

19. VKaxuTe pe3ynpTar  0aileCOBCKOTO  TECTHPOBAaHUS, HWHTEpBaI IK-3
noMoraromuil  yBuneth 3¢GdexT u3MeHeHuil B OW3HecC- AOCTOBCPHOCTH

nporieccax.
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