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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
KOMIIbIOTEPHbIE  HaykH, Ipo¢wib MamuHHoe O00y4yeHue, YTBEpXKIEHHBIH IMPUKA30M
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
YUUTBIBAET HEONPEACICHHOCTh U MHTETPUPYET alpuOpHbIC 3HAHUS C HOBBIMU HaOJIOJCHUSMH,
oOecrieunBasi Oosiee TOYHbIE MU OOOCHOBAHHBIE BBIBOJBI 10 CPABHEHUIO C TPaJULMOHHBIMU
METOaMU. DTO OCOOCHHO IIEHHO B OM3HEC-KOHTEKCTE, I/Ie TaKHE HABBIKH MPUMEHSIOTCS JUIs
ontumuzaiuu A/B-TecTupoBaHus, NPOTHO3MPOBAHUS BPEMEHHBIX PAJOB M pa3pabOTKH
NPEIUKTUBHBIX MOJIENEH, CIIOCOOCTBYSI MPUHATHIO CTPATETMYECKUX PEHICHUH M MOBBILICHUIO
Ka4yeCcTBA aHAJIUTUYECKUX MPOEKTOB.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHON MPOrpaMmbl

Hacrosmas nucunuminnaa (MOAyib) BKIIOUYEHA B YU€OHBII TUIaH MO POrpaMMe MOATOTOBKU
Mmaructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAyKH, MpOoduib
MamuHHoe o0yyeHre ¥ BXOJUT B BapHAaTHUBHYIO 4acTh bioka 1, dopMupyeMyro ydyacTHUKaMuU
00pa3oBaTeNbHBIX OTHOMICHUH, KaK TUCIUILIMHA 110 BBIOODY.

Jucnunnuza (MOylb) U3ydaeTcs Ha 2 Kypce B 3 ceMecTpe, JOCTYITHA TSl TPOXO0XKISHHS TIPU
YCJIOBUM YCIICIIHOTO 3aBepiieHus auciuiuimH (Moxyned) «Machine Learning (MammHHOE
oOyuenue)», «MaremaTuka B DS».

Heap u3yyeHus TUCHUILIUHBI (MOAYJs1): (opMHUpOBaHNE 3HAHUN U HABBHIKOB B 00JIACTH
0alleCOBCKHUX CTaTUCTUYECKHX MOJIENCH /I MPUMEHEHHs] BEPOSITHOCTHOTO TMOJIX0/a K aHAIU3y
JTAHHBIX U PEIICHUI0 OM3HEC-3a/1a4 C YIETOM HEeOIpeIeIeHHOCTH.

3agaum u3y4yeHus TUCHUILIMHBI (MOILYJIs):

— OCBOUTH TEOPETUYECKHUE OCHOBBI 0all€COBCKOW CTAaTUCTUKH, BKJIIOYAsl Pa3iHuds C
YaCTOTHBIM TIOJXOJIOM, M MEXaHU3Mbl WHTETPAllMU AalpUOPHBIX 3HAHUU C
OMITUPUYECKUMH JTAHHBIMU ISl OOHOBIIEHHS BEPOATHOCTEH;

— pa3BUTH yMeHUS B (POpMyIHpOBaHUH TUTIOTE3, HACTpOiike U nHTepnpeTanu ABCDE-
TECTOB ¢ 0alleCOBCKUM BBIBOJIOM JJIsl aHAIU3a OM3HEC-CIIEHAPUEB;

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

— chOopMHUPOBaTh HABBIKK TOCTPOSHUS BEPOSITHOCTHBIX MOJIENICH, OIEHKHA TTapaMeTPOB
pacrpeieieHui ¢ MOMOIIBI0 MPUOTMKEHHBIX METOJIOB M IPUMEHEHUs 0aiieCOBCKOTO
MOJIX0/1a B peabHBIX MPOCKTAX;

— HAYYUTHCS pa3padaThIBaTh, MPE3EHTOBATH U 3AIIUINATH TPUKIIATHBIC AHATUTHICCKHE
MPOEKTHI, UHTETPUPYIOIINE OaileCOBCKHUE METOMABbI JJisi 0OOCHOBAHHBIX BBIBOJIOB W
perieHnii B Ou3Hec-aHaTUTHKE.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00Y4AKOIIUIICH 10JIKEH::

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 PSJIOB 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 YUETOM
HOBBIX JIaHHBIX;

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

IpUMEHTH ["ayccoBCcKuE NpOLECChl K aHAJIN3Y BPEMEHHBIX JTAHHBIX;

OLIEHUBATh MAPaMETPhI pacIpeieIeHUil ¢ TOMOIIBIO0 TPUOIMKEHHBIX METO/IOB;
pa3palaThIBaTh U 3alUIIATH IPUKIAJHON aHATUTUUECKUN TPOEKT.

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 pa6OTLI 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

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Kommnerenuus | Coaep:kaHue KOMIETEHIIUH HNuaukartop IMepeyeHb NIAHUPYEMBIX
KOMIETEeHIIN T pPe3yJbTaTOB 00y4YeHUs MO
JAMCHUIJIMHE (MOTYJIIO)
VK-6. CriocoOeH onpeaeiaTs 1 VK-6.1. 3HaeT OCHOBHBIE METOIbI
peaIM30BLIBATH TPHUOPUTETHI CaMOOLICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIESITEITBHOCTH, & TaK¥Ke
CIOCO0bI e MIPHUHIUITGI YTIPABICHHS
COBEpILICHCTBOBAHUS HA OCHOBE BPEMEHEM U IISJICTIOIaraHus
CaMOOIECHKHU YK-6.2. YMeeT cTaBUTh pealnucTU4HbIE U

JOCTHKUMBIE LIEJIU, OTPEENATh
MIPUOPUTETHI B CBOEH
JESITETBHOCTH, a TaKXKe
pa3pabaTbIBaTh U BHEAPSTH
IUTaHBI IO COBEPLICHCTBOBAHHIO
CBOHUX HABBIKOB 1N KOMHCTGHHI/Iﬁ
Ha OCHOBE ITOJIyYEHHOU
CaMOOLICHKH

YVK-6.3. NwmeeT mpakTuvecKkuii OMbIT
IMPUMCHCHUA MCTO/I0B
CaMOOIIEHKH B CBOEH
npoeccnoHambHON
JACATCIIBHOCTH, BKJIFOYasd
Y4aCTHUC B TPCHUHTIaX,
CeMMHapax U MPOEeKTax,
HallpaBJICHHBIX Ha pa3BUTUEC
TaHOH 3 (HEKTUBHOCTH U
podecCHOHAIBHOIO POCTa

[1K-1. Crioco0eH omnpeiensTs ooIme TIK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
(hOpMBbI U 3aKOHOMEPHOCTH KOHIIETIIINH U TPUHITHUITHI,
00J1acTH MaIIMHHOTO 00YYEHUS OTHOCSIIIUECS K 00JIaCTH

MAaIlITHHOTO O0YYEeHHS, a TAKKE
KJTIOYCBBIC 3aKOHOMEPHOCTH U
MOJIEJIH, KOTOPBIE IIOMOTal0T B
aHAIIM3€ U MHTEPIpETaIIH
JTAHHBIX

MK-1.2. YMeeT npoBOAUTH
CHUCTEMaTUYECKUH aHaIu3
o0jacTu pa3pabOTKH, BHISBISATh
1 hopMyJIUpOBaTh 00IIHE
3aKOHOMEPHOCTHU U TCHICHIINHY,
a TaKKe MPUMEHSTh METObI
WCCIIeIOBAHUS JJISI IOy YCHHS
HOBBIX 3HAHHMHA W IOHUMaHHMSI
MK-1.3. HNMeeTt npakTHYECKUNA ONBIT
paboThI B 00J1aCTH MAIMHHOTO
o0yueHus1, BKIIIOYasl y4yacTHE B
Hay4YHBIX MMPOEKTaX,
WCCIICIOBAHMSX WIIN
MIPAKTUYECKUX 3a/IaHUSX, T]Ie
OBLIH BBISIBJIICHBI U OTIHCAHBI
obmmue GopmMel U
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3aKOHOMCPHOCTH

[1K-4.

Crioco6eH myOamaHo
IPE/ICTABIATH COOCTBEHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThl

[1IK-4.1.

3HaeT OCHOBHbBIC IPUHITUITBI
3¢ (HeKTUBHOTO ITyOIUIHOTO
BBICTYIUICHUS, METOIbI
BU3YyaJIU3alMU JTaHHBIX U
OCHOBHBIC TPeOOBaHUS K
Hay4YHBIM MIPE3CHTAIUM,
BKJIFOYAsl CTPYKTYPY U
coJiepyKaHue

I1K-4.2.

VYMeeT 4eTKO M JJOTHYHO
(hopMyTMpOBaTH CBOU HayYHBIC
pe3yIbTaThl, AMANTHPYS UX IS
Pa3IMYHBIX aAyAUTOPUH, a TAaKXKe
HCIIONb30BaTh BU3YaJIbHBIC
CcpeacTBa I YIIy4IICHUS
BOCHpUATHUS HHPOpMAIHH

[1K-4.3.

HNmeet npakTUYECKUNA OTIBIT
y4acCTHs B HAYUHBIX
KOH(EPEHIIUAX, CEMUHAPAX WUITH
JIPYTHX MEPONIPUATHSIX, TOE
YCIIEIIHO IIPECTABIIsLI CBOU U
N3BCCTHLIC HAYYHBIC
Ppe3yabTaThl, MoyTy4yasi 00paTHyIO
CBSI3b U B3aUMOJCHCTBYS C
ayJIUTOpUEN

[K-5.

CriocobeH nepenaBath
pe3yNbTaT PeIIeHHBIX
MIPUKJIATHBIX 33]1a4 B BUJIE
KOHKPETHBIX PEKOMEHAALMM,
BBIP2XCHHBIX B TEPMUHAX
o0nacTu MalIMHHOTO 0OyYeHUs

[K-5.1.

3HaeT OCHOBHbBIE METO/IBI 1
ITOAXOJIBI K (DOPMYIIMPOBAaHUIO
pEeKOMEHIaliii Ha OCHOBE
Pe3yJIbTaTOB PEIICHUS
MIPUKJIATHBIX 33714, a TaKKe
TEPMHHBI U KOHIIETIIINH,
cneruduuHbIe 1JIs 00J1aCTH
MAaIIMHHOTO O0YYeHHSI

[K-5.2.

YMeeT aHaIM3UPOBATh
pe3yJIbTaThl PEIICHHBIX 33/1a4 U
(dhopMynHupoBaTh YETKHE,
KOHKPETHBIC PEKOMEH/IAIINH,
amanTupys UX K TpeOOBaHHUAM U
OXHJIAHUSIM IIeJICBOM ayIUTOPHH

[K-5.3.

HMeet npakTHUECKHUH OIIBIT B
pa3paboTKe U NpeACTaBICHUN
peKOMEHIaliii Ha OCHOBE
aHaJIM3a MPUKJIATHBIX 3a/1a4,
BKJIIOYAsl y4acTHE B MPOEKTaX,
I pe3yJbTaThl ObUIN YCIIELTHO
IIPUMEHEHBI U OIICHEHHI B
KOHTEKCTE 00J1acTH MAIIMHHOTO
o0yueHus
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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 15 Jlomarrnee
CTaTHCTUKA B OM3HECE U 3a/laHue
TIPUHITATIBT
MOJCITHPOBAHUS

2 Baitecosckue ABCDE- 3 3 4 15 Howmarnee
TECTHI U 3aJjaHue
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. ed.)
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 AmPUOPHOTO W AMMOCTEPHOPHOTO PacIpee/iCHHi, 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 BU3yaJIN3aIliH PE3YIbTAaTOB 0alleCOBCKOTO MOAEITHPOBAHUS
3 baitecoBckas nuHelHas perpeccus | Buasl nuHENHBIX perpeccuit
Krnaccudaeckuii 6aliecOBCKUI IMOAXOT K JIMHEHHOW Perpeccuu
Cospemennsiii moaxoz (R2D2M?2)
4 Bpemennsie paast u I'ayccoBckne | OCHOBBI M BUIBI TAYCCOBCKHX IPOIIECCOB

IMPpOnICCChL

[IpuknanHoe 3HaUeHNE AIPUOPHBIX PACTIPEACICHUM
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.

Ocnognasa numepamypa:

1. Kypt, VY. baiiecoBckas craructuka: Star Wars, LEGO, pe3uHOBbIC 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
KOHIICTIIINI 10 TPHJIOKEHUH ¢ ucronb3oBanueM Python : mpaktudeckoe pykoBojctso / 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
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
JEMCTBYIOIMM MPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecTIeunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAaKTHYECKOW W Hay4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
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;

— KOMIIBIOTEPHON TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CIIeLMANM3UPOBAHHBIM 000PYAOBaHHEM, BKIIIOYAsl JIEMOHCTPAIIMOHHOE 000PY10BaHHE.
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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 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 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 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

[lepeueHr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

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
CaMOCTOSITENIbHOM pPa0OThl O0YYAIOIIMUXCS MO 3aJaHUI0 MPErNojaBaTelisd, HaMpaBICHHBIE Ha
pa3BHUTHE HaBBIKOB npodecCHOHATIbHON JIEKCUKH, 3aKpEIUICHUE MPAKTUYECKUX
npoecCHOHANBHBIX KOMIETEHIINN, TOOIIPEHNE HHUIIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpormecce nekmnmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUI: KPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WMJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATbCS HANTH OTBETHl B pEKOMEH0BaHHOW nuteparype. Eciu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT COpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

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 BCTpPEUYM, Ha KOTOPBIX MpenojaaBaTesiu
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 MTOHMMAaHHUIO
peaMeTa U YIYYIISHUIO aKaJJeMIYeCKON 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
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 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 IMPH MUHUMAILHOM YYaCTHH MPEToiaBaTelsl. 3a/1auul CTyIeHTa BKIIOYAIOT 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)
OCYILIECTBJISICTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOW aTTECTAIlUH.

[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B (opme
3ayema ¢ OWEeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMH, C(OPMHUPOBAHHBIX TIO
JUCIUIIIIHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIICEBACMOCTU H HpOMe)KyTOIIHOI\/'I aTTecTalluu
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 OTINYHO 3auTeHo TIYOOKO OCMBICIISICT AUCIUIUINHY (MOIYTIh).

On CaMOCTOATCIIBHO u JIOTUYECCKHU
IMOCJICA0BATCIIbHO OTBEYA€T Ha BCE BOIIPOCHI,
AKIICHTUPYS BHUMAHUC HA Han0OoJIee BAXKHOM.
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHusi Mo JUCHUILTUHE (MOIYJIIO)

Ymeer aHaJM3UPOBATH, CpaBHHBATH,
KJTacCH(pUIMpoOBaTh, 0060011aTh,
KOHKPETH3UpPOBATh M  CHUCTEMAaTHU3UPOBAThH
W3y4YCHHBIH MaTepuall, BBIIENSS KIIOYEBEHIC
MOMEHTBl W  YCTaHaBIHMBas  MPUIHHHO-
clefcTBEHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HWHTEPIIPETUPYET
pe3yabTaThl aHaJIN30B u JOpyTUX
UCCIICIOBAHNH, a TaKKe pelaeT CIOXKHBIC
3agaun. CTyJeHT XOPOIIO 3HAKOM C METOIAMH
HCCIICOBAHUA, HEOOXOIUMBIMH JUISE
MPAKTHYECKON  JEATEeNhbHOCTH, W  yMeEeT
CBSI3BIBATH TEeOopeTUIeCcKue ACTICKTHI
JUCIHUIUIMHBL (MOAYJA) C MPAaKTHUYECKUMHU
3a/Ja4aMH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHT o0najaeT 3HAHWAMHU MpeaMeTa
MOYTH B TMOJHOM o0ObeMe  paboueit
MPOTPaMMbl M CaMOCTOSITEIBHO, JIOTHUSCKH
MOCJICOBATEIbHO U BCECTOPOHHE OTBEUYACT
Ha BCE BOIPOCHI, aKICHTHPYsS BHUMaHHE Ha
Haunboliee 3HAYUMBIX MOMeHTax. OH ymeeT
aHaJIM3UPOBATh, CpaBHMBATb,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3UPOBATh
W3YYCHHBIM  MaTepuall, BBIACIAS  €ro
KIIOYEBbIC  aCMEeKThl W yCTaHaBIHBas
MPUYUHHO-CJICJICTBCHHBIC CBSI3H.
®dopMynUpyeT CBOM  OTBETHI, YBEPEHHO
WHTEPNPETUPYET Pe3yabTAThl AHAIU30B U
JIpyTUX HCCIIEIOBAHUMN, a TaKkKe pelaer
CJIOKHBIC CUTyalMOHHbIC 3ajauu. CTyaeHT
XOPOIIO 3HAKOM C METOJaMHU HCCIICIOBaHUS,
HEOOXOIMMBIMU JUIS MPAKTUIESCKON
NEATENIbHOCTH, W YMEET  CBS3BIBaTh
TEOPETHUYECKHE  aCMeKThl IpeaMeTra ¢
MPAKTHYCCKUMH 33JauaMH.

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 cman

He 3auteno

CrymeHT He oBIaaen  o00s3aTeIbHBIM
MHUHUMYMOM 3HAaHHHA II0 MpEIMETy U He
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

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

®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
HOBOT'O IPOAYKTa Ha OCHOBE allpUOPHBIX JAHHBIX O pbIHKe (Hampumep, 30% maHc ycnexa) u
HOBBIX HaOmojeHui (5 ycmemHslx mpogax u3 10 TecToB), MpencTaBUB pe3ysbTaThl B BHUJE
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 MapKETUHTOBOM KaMIlaHWHM, BKJIIOYas BBIOOp alpUOPHBIX pacHpelesieHuH,
MHTETPAIUIO JaHHBIX U HHTEPIPETALNIO Pe3yabTaToOB; 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
IIPEBOCXO/ICTBA OJHON BEPCUU U CPABHUTE C P-3HAUYEHUEM YAaCTOTHOIO TecTa, ucnoiab3ys PyMC3.

2. Jlns Tecta ¢ HeckonbkuMu Bapuantamu (A, B, C, D, E) BocctanoBuTe nmapamerpsi 6eTa-
pacmpeneneHrs Ha OCHOBE HaOMrofaeMbIXx KOHBepcuit (Hampumep, A: 120/1000, B: 150/1000),
MOCTPOWTE allOCTEPUOPHBIE paCIPEICTICHHS U OTIpeIeNIuTe Harnboiee BEPOSTHBIN MOOETUTENb.
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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 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 3apanmne OT1BeT Komnerennmus

n/n

1. Ha3zoBute 0CHOBHOE MOHSTUE, KOTOPOE OMUCHIBAET arnocTepruopHOE YK-6
OOHOBJIEHNE 3HAHUI HA OCHOBE HOBBIX JaHHBIX B pacnpeacicHue

0alieCOBCKOI CTaTUCTHKE.

2. Yxaxure ¢Qopmar mnyOMMUHOrO OOCYXKICHHS BHUIIOB JUCKYCCHS [1K-4
JIMHEWHBIX PETPeCCUil.
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3. HazoBuTe 0CHOBHOE OTJIMYME 0aieCOBCKOM PErpecCUuu OT yder IK-1

KIIaCCHYECKOIA. HEOIPEACTICHHOCTH
apaMeTpoB

4. VKakuTe peKOMEHIALMIO 110 IPUMEHCHHIO 0aiieCOBCKOI0O MCMC IK-5
noaxona Kk A/b tecram.

5. YKaXuTe  KOIMYECTBO  OCHOBHBIX  KOMIIOHEHTOB 3/ Tpu YK-6
OaiiecoBckoil Monenu.

6. Yxkaxure GopMar oTdeTa 10 BU3yalTH3alUHN Pe3yJIbTaTOB rpaduk [1K-4
0alieCOBCKOTO MOJICTTUPOBAHHS.

7. Kak  HaspiBaeTcs THUI ~ rayCcCOBCKOTO  IIpolecca, CTallMOHAPHBIN IK-1
WCIIOJIB3yEMBIH JUIsI MOAETHPOBaHMS BPEMEHHBIX PSIIOB C TrayCCOBCKHH
TpeHaamMu? Tpormecce

8. Ykaxure PEKOMEHAAITUIO o WCIIOJIL30BaHUIO | JIMHEWHAs MOJENb IK-5
KJIACCUYECKOM 6aileCOBCKOU perpeccum.

9. Kak  HasbiBaeTcs  pacmpeaesieHue,  OTpaXkarollee anpuopHoe YK-6
NepBOHAYAJIbHbIE YOXKICHUS O MapaMeTpe 10 aHajIu3a pacnpenesicHue
JaHHBIX?

10. YKaxuTe crocod MpecTaBIeHUsT OTIIHIUN 0aiieCOBCKOTO BU3yaJIN3aLUs [1K-4
A/B TecTupoBaHUS OT CTaHAAPTHOTO.

11. Ykaxute MIPUKIIATHOE 3HaYEHHE aIPUOPHBIX ru0KOCTh [K-1
pacnpeneneHil B rayCCOBCKHX MPOIIECCaX. MOZCINPOBaHUA

12. YKaXuTe pEeKOMEHIAIMI0O TI0 OICHKE TI'ayCCOBCKHX GP perpeccus [1IK-5
MIPOLIECCOB B BPEMEHHBIX psax.

13. Kak HaswiBaeTCs mporecc, mMpu KOTOpoM OaiiecoBckas OHJIaliH- YK-6
MOJENb aJalTUPYETCd K HOBBIM JaHHBIM B peallbHOM OOHOBIICHNE
BpeMeHu?

14. Yxaxure MeTox MyOonuMyHOro pasdopa MPHUHLMIIOB Kelc-cTaau I1K-4
0aifecOBCKOTO MOAETHUPOBAHMSL.

15. HazoBure MeTox anmpoKCHUMAaIK rayCCOBCKUX MPOLIECCOB BapHallMOHHAS [K-1
JUISL OOJIBIINX JAHHBIX. alIpOKCHMalusa

16. Ykaxute PEKOMEHTIAINIO o anmnpoKCUMAIY | HHIYLUPOBAaHHBIE I1K-5
TayCCOBCKHUX ITPOIECCOB ISl OOJNBIINX JaHHBIX. TOYKH

17. YKaXuTte KI0YEeBYIO MPUIMHY, 10 KOTOPOil OaliecoBCKUit HMHTErpanus YK-6
MOAXO/ TIPEAMOYTHTEINIECH JIJIT MaJIoTO 00heMa MAaHHBIX B SKCICPTHBIX
OU3HEC-aHANIN3E. 3HAHUH

18. Ykaxure croco0 Ty OJIMYHOTO MIpEACTABJICHUS IIpe3eHTanus [1K-4
pE3yaBTaTOB MO OCHOBaM 0alleCOBCKOW CTATHCTHKHU.

19. VYKaXuTe 3aKOHOMEPHOCTh, HAOJII0IaeMYIO B TAyCCOBCKUX | KOPPEJSLIMOHHAs IK-1
Mpoleccax Mpu MOACIIMPOBAHUM BPEMEHHBIX PSIOB. CIpyKTypa

20. VKaXuTe peKOMEHJALUI0 [0 IIOCTPOCHUIO cMece OMHOMHUANBbHAS [1K-5

CMECh

TayCCOBCKHUX IMPOLECCOB.
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