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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuumiauHbl (Monyis) «CoOBpEMEHHbIE METOAbl CTaTHUCTUKH»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMIIbIOTEPHBIE HAyKW», Npodpmib «MaremaTuka U KOMIBIOTEpHbIE HAayKH», YTBEP’KACHHBIN
nprka3oM MHHHCTEpCTBa HayKu U BbIciiero oOpasoBanusi Poccuiickoit @enepaunu Ne 807 ot
23.08.2017 rona.

N3yuenne nucuuiuinHbl (Moayisi) «CoBpEMEHHbIE METOAbl CTATUCTHKU» IO3BOJISET
OCBOHUTH CTPOTHE CTATUCTHUYECKUE METObI, HEOOXOAUMBIE JUIsl KOPPEKTHOTO aHAJIM3a JIaHHBIX B
YCIIOBHSIX pealbHOM HEOIPENEIIEHHOCTH, YHIOINCHHOCTH U CJIOKHOM CTPYKTYpbl. IlomydeHHbie
3HAaHUS U HaBbIKM (DOPMHUPYIOT (YHIAAMEHT [JIs NMPOBEINEHMUsS HAy4dHbIX HcclenoBaHui, A/B
TECTUPOBAHUS, 3KOHOMETPUYECKOTO MOJEIMPOBAHUS U IPUUMHHO-CIEACTBEHHOIO aHalu3a B
HayKe U UHJYCTpUHU.

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

Hacrosimas aucuuruinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOATOTOBKH
OakanmaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIIBIOTEPHBIE HAYKH», MPOQPHITH
«MareMaTuka 1 KOMIBIOTEPHbBIE HAYKU» U BXOJUT B BApUATUBHYIO YacTh bioka 1 popmupyemyro
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUHN KaK AUCIIUIUIMHA 110 BEIOOPY.

Juctunnuua (Moayns) uzydaercs Ha 3 win 4 Kypce B 5, 6, 7 unu 8 cemecTpe Ha BBIOOD.
JocTyniHa K W3y4EHHUIO TIOCJIE€ YCIEIIHOTO OCBOEHHUS OJHOM U3 JAUCHHUIUIMH (MOIyJIeH):
«MaremaTnueckasi CTaTUCTUKA» WU « DKOHOMETPHUKAY.

Heab u3y4yeHMs AHCUMIUIMHBI (MOAY.JsA). cHOPMHUPOBATH y OOYy4YaIOUIMXCS TIyOOKOe
MIOHMMAHHE COBPEMEHHBIX CTATUCTUYECKUX METOJI0B, BKJIIOUAs IPUUYUHHO-CIIEACTBEHHBIN BBIBOJI,
aCUMIITOTHYECKHE U OalleCOBCKUE MOJXO0/IbI, a TAKXKE METO/bI OLIEHKH 3(h(heKTOB BO3ACHCTBUS B
YCIIOBUSX CJIOKHBIX JAHHBIX U YHJIOT€HHOCTH.

3agaum n3y4eHus AUCHUILIMHBI (MOYJIs1):

— H3y4uTh 0a30BbIE M MPOJBUHYTHIE METOAbI MAaTEeMaTHMUYECKOH CTaTUCTUKH, BKIIIOYAs
ACHUMITOTHKY, OyTCTparl, METO bl KOPPEKLIUU CMEIIEHUS U YCIOBUS IPUMEHUMOCTH OLIEHOK METO/a
HalMEHBIINX KBa/IpaToB;

— OCBOWTH TEOPETUYECKHE OCHOBBI JIMHEHMHOW pErpeccuu, BKIOYas Teopemsl I 'aycca-
Mapxkosa u @pumia-By-Jlosema, 1 HAy4UTbCS HHTEPIIPETUPOBATh PE3YJIbTATHI OLICHUBAHUS;

— HAYYUTBCS BBIABIATH M YCTPAHATH CMEIIEHUE OLEHOK, BBI3BAHHOE IPOIYLIEHHBIMU
NEPEMEHHBIMU U 3HJIOTEHHOCTbIO, C IPUMEHEHUEM NPUUMHHO-CIIEACTBEHHBIX MOJEIeH U MeToia
MHCTPYMEHTAJIbHBIX [IEPEMEHHBIX;

— OCBOMTbH COBPEMEHHBIE MOIXO/bI K BBIOOPY Mojienel U olieHKe 3((EeKTOB BO3/1eiiCTBUS,
BKJIIOYasl BOMHOE MAaIlIMHHOE O0yYeHHE M aHAJIN3 Ha IPUYMHHBIX rpadax;

— Ppa3BUTh HAaBBIKK 0alieCOBCKOT0 BbIBOJIA € Mcnonb3oBaHueM MCMC-MeTo10B, PUIBTPOB
Kanmana 1 MHOro4acTHYHBIX (DHIIBTPOB AJIsl pabOTHI C MOJENSIMH POCTPAHCTBA COCTOSIHUH.

B pe3ysbTare 0ocBOCHUsI AUCHHUILINHBI (MOYJIs1) 00y4aroMiicsl 10JI7KEeH:

3Hamy:

— 0a30BbIe MOHATHUS U METOJIBI CTATUCTHKH: acUMNToTHKa, A/B TectupoBanue, BuIbI OyTCTpara,
MeTod X0IIa;

— TEOpEMBI JIMHEHHOIro perpeccuoHHoro ananuza: Opumra-By-Jloema, [Maycca-Mapkosa,
cBoiictBa onenok MHK;

— TNPUYMHBI CMELIEHUS OLIEHOK: IPOINYLEHHBIE IEPEMEHHBIE, YHAOT€HHOCTD;

— TMPUYUHHO-CIIEJICTBEHHBIE MOJIETIU: MOIeNIb pyOrHa, IPUUKHHBIE Tpadbl, KpUTEPUI 00XOTHBIX
IyTeH;

— MOJXObI K BBIOOPY MoAeNel u mpobiaeMbl HepaBHOMepHOU nH(pepenuuu no JIuby-Iloruepy;

— OCHOBBI METO/IOB JIBOHOT'O MAIlTMHHOTO 00Y4EHUS;
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— OCHOBBI OaifecoBckoit ctatuctukn u MCMC: EM-anroputm, commiep ['m66ca, meron
Mertpononuca-I'actuarca, MoAenb CTOXAaCTHYECKUX ONoKkoB, (uiubTpel Kammana u
MHOI'0YaCTUYHBIH.

ymembw:
— MPHUMEHATh ACUMIITOTUYECKHE METO/IBI JISl TIOCTPOSHHSI JOBEPUTEIBHBIX HHTEPBAJIOB U

CTaTUCTHUYECKUX TECTOB;

— HCHOJb30BaTh OyTCTpaIl JI KOPPEKIUK CMELECHHS U OLIEHKH HEONpeIeNEHHOCTH;
— OIICHUBATh IIPOCTYIO0 U MHOXKECTBEHHYIO PEIPECCHIO METOJ0M HaUMEHbIINX KBAJApPaTOB

U TIPOBEPSATH YCIOBHS TEOPEMBI raycca-MapKepa;

— HHTEPIPETUPOBATh PE3YJIbTAThl PETPECCHOHHOTO aHAJIM3a U BBISBIIATH CMEIICHUE U3-3a

IPOIMYIIEHHBIX IEPEMEHHBIX;

— TMPUMEHATh METOJ] MHCTPYMEHTaJIbHBIX MepeMeHHbIX (2SLS) mis onenku 3¢ ¢hexTon

BO3/ICUCTBUS B YCIOBHSIX HJOTCHHOCTH;

— cTpouth OaiiecoBckne A/B TecThl ¢ pacdyéToM MHUHHMAJIBHOTO JIETEKTHPYEMOTO
addekra;

— npuMeHATs EM -aaropuT Ui penieHus 3a1a4 KIacCu(PUKAINH U KITaCTePU3aIIH .

enademp:

— MeToJjaMM OyTcTpana pas3IuYHbIX BHJOB, BKIOYas METOA XoJula, Ul KOPPEKLHUH

CMEIIEHHS U TIOCTPOCHUS TOBEPUTEIILHBIX HHTEPBAJIOB B CIIOKHBIX MOJETISX;

— TEXHUKOH JBOHHOro MamuHHOro oOyuenust (nBoitHoe LASSO) nns  oueHku

OPUYUHHBIX 3(PEKTOB Mpu OOJIBIIOM YUCIIE KOHTPOJIBHBIX IEPEMEHHBIX;

— IPUYUHHO-CJIEICTBEHHBIM BBIBOJIOM Ha rpadax ¢ MCIOJb30BaHUEM KpHUTEpHUs
00XOIHBIX MyTeH U MOJEIbI0 pyOuHa Uit hopmanu3zanuu 3QpPeKToB BO3ACHCTBHS;
— werogamu MCMC, Bkirouas comruiep ['u66ca u anroputm Metpomnosmca-I'acTunrea,

Juis 6aileCOBCKOrO BBIBOJA B MOJIEJNSAX MPOCTPAHCTBA COCTOSHUM M CTOXAaCTHUECKUX OJIOKOBBIX

MO/IEIISX;

— ¢unpTpom Kanmmana u MHOTOYaCTUYHBIM (MIIBTPOM JIJISl aHATIU3A U IPOTHO3UPOBAHMUS

B MOJIEJISIX ITPOCTPAHCTBA COCTOSTHUH.
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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:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MIOCTaBJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHIECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKN OLICHUBATH
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UpPOBATh JIaHHBIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIH MOAX0] K aHATIN3y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/1a4 B paMKax MNOCTaBJIECHHOU
LENI 1 BEIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYTHPYIOIINE
JIEATSIILHOCTD B 00J1aCTU PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, YU ThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyalusX, pa3paboTKu U
peanu3anuu perieHnii B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIIOJIb3yEeMbIE B 3TOM
obiact

OIIK-1.2.

YMeer aHanu3upoBaTh U
(dhopMyIUpOBaTh MaTEMaTHUECKUE
3aJ1a4M, IPUMEHSATh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PEUICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
[K-1. Criocoben popmynrpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl PELICHUS
PaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢)(heKTUBHO HCIIONIB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPEOOBAHUS JUISL pEILICHUsI CTaHAaPTHBIX 3a1a4
UHQOPMAaITMOHHOH npodecCHOHAILHON IeATEHHOCTH,
Oe3omacHocTH YUUTBIBas TPeOOBaHUSI
nHGOPMAITMOHHON 0€301MacCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas gpopma
AyaurtopHas
HaumeHnoBanue padora
pa3jaena IMCHUIIHHBI T}( M
= (Tekymuii KOHTPOJIb
(MoayJin) = 2 K CamocTosiTeIbHAs cleBaeMocTH)
§ § OHTPOJIb paGora y
= )
@)
1 A/B -TectupoBanue 4 4 16 JlomarmHee 3amanme
2 Jluneitnple MoAeN U 18 18 2 76 JlomarrHee 3a1aHue
otieHka 3¢ (eKToB KonTponbsnas padora
BO3JEHCTBUS B
HEOKCIICPUMECHTAJIbHBIX
JAHHBIX
3 BatiecoBckre MeTOIbI 8 8 34 JloMaliHee 3aaHne
IK3amen 2
Hmozo: 30 30 4 126
O6vem oucyuniunst (M00y1s) 190
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJIs)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILNIMHBI (MOAYJIS) IO TeMaM
AUCHUIIMHBI (MOYJIs1)
1 A/B -TtectupoBanue ba3oBbic OHATHS W METOIBI CTATHCTUKH. ACHMITOTHICCKAC METOIBI

JUTSL TECTOB U IOBEPHUTEILHBIX UHTEPBAIOB. D(h(HEKThI BO3ACHUCTBHSI, KaK
mapamMeTphl pacrpenesieHus: Mojens PyOmHa. DKcnepuMeHTalbHas
oreHka 3(dektoB Bo3elicTBus, A/B TectupoBanue

ByTtcTpan 1 KOppeKIMU CMEIeHHsT OLICHOK M MH(pepeHuH. Mertox
Xomna. [Tpumenenne Oyrcrpana npu A/B TecTrupoBanun

JIuneliHbple MOJENN U OLICHKA
3¢ (heKToB BO3IEHCTBUS B
HEOKCIIEPUMEHTAIBHBIX JJAHHBIX

JluneliHpie MOJENH C CTOXACTHUECKHMH perpeccopamu. OTiaudme
MPOTHO3HON W MNPUYMHHO-CIEACTBEHHOM 3aayd NpU HCCIEIOBAaHUU
nanubeix. Onenkun MHK u npoexnuu. Teopema @pumia-By-Jloemna
Perpeccuss mo Bceii mnonynsuuu. VpeHTH(UKanus mapaMeTpoB
nuHeHoN Monenu. Hawmnmywmumii  nuHelHBId  npegukTop. L2
MIPOCTPAHCTBO U ero cBoiicTBa. [Tpoekmus B L2

[Ipenmnonoxenus TMHENRHON MoIeNn U cTaTucTUdeckue cBoictBa MHK
oneHok. Teopema I'aycca-Mapkosa. Tectsl: t,F

AcUMNOTOTHYECKHE CBOMCTBA OIEHOK. TecThl mapaMeTpoB JIUMHEHHOM
perpeccun: z-TecT, TecT Bampma. Muccnenudukamus MOIENu:
CMEIIeHNE 13-3a MPOIYIIEHHBIX TePEMEHHBIX

KoHTponbHBIE IEpeMEHHBIe, MHCTPYMEHTAJIbHBIE TIepeMEeHHbIE. BBIOOD
MOJIEJIH: CEKBEHIINAIBHOE TECTUPOBAHIE, WH(POPMAIIOHHBIE KPUTEPHH
Hepasaomepnas nndepenus no JIuby-Ilotuepy

Hcnonb3oBanue rpaguyueckux Mojeied Ais BbIOOpa perpecCHOHHOM
mogenu. Kpurepuit 00X0IHBIX MyTeH

LASSO, post-LASSO, asoitnoe LASSO

JIBoitHOE MamMHHOE 00yUYeHHE
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BaiiecoBckue MeTOIBI

IMocranoBka 3agaun 0alieCOBCKOW CTAaTHCTUKH, MPUMEPHI. Y CJIOBHEIC
pactpeieNieHus], CBOMCTBa HOPMaJIbHBIX BEKTOPOB

Monenn MIPOCTPAHCTBA COCTOSIHUI: ¢buneTp Kanmana,
MHOTOYACTHYHBIH (QUIBTP

Commiep ['m66ca, anroputm Metpomnonuca-I'acTuaTCca, CXOAMMOCTD.
Mopens cToXacTHYECKHX OJIOKOB

BaiiecoBckoe A/B TecTupoBaHNE, MUHUMAIbHBIN BBISBISIEMBIH AP HEKT.
BaiiecoBckue anropuTmbl kKiaccudukanuu u kiactepusanuu: EM-
aJNTOPUTM
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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  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(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Maepdu, K. II. BeposTHOCTHOE MammHHOE OOy4YeHHE: BBEICHHE : IPAKTUYECKOE
pykoBoctBo / K. I1. Mapdwu ; mep. ¢ anrn. A. A. Ciimakuna. - Mocksa : JIMK Ilpecc, 2023. - 990
c. - ISBN 978-5-93700-119-1. - Tekcr : AIICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2109489.

2. Kypr, V. baiiecoBckas craructuka: Star Wars, LEGO, pe3uHOBBIC YTOYKH H MHOTOE
opyroe : nmpaktuueckoe pykoBoacTBo / Y. Kyprt. - Cankr-IletepOypr : Ilurtep, 2021. - 304 c. -
(bubmmoteka mporpammucta). - ISBN 978-5-4461-1655-3. - Tekcrt : amekrponHbid. - URL:
https://znanium.com/catalog/product/1817495.

/Jlonoanumensvhasn numepamypa:

1. Bproc, I1. IIpakTrueckast crarucTuka s crenuanuctoB Data Science / I1. Bproc, 3.
bproc. - 2-e uzn. - Cankrt-IletepOypr : BXB-IletepOypr, 2021. - 352 c. - ISBN 978-5-9775-6705-
3. - Texkcr : anexkrponnsiid. - URL: https://znanium.ru/catalog/product/2142261.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroeil MpoBeieHHe BCexX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKM, HPAKTHUYECKOH M Hay4yHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALMN, TEKYLIETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluM, a TaKKe
MOMEIIEHUS Il CAMOCTOATENIBbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIUMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEICTBAaMH OOYUYEHUs, CIYKAIUMHU Ul NpeACTaBiIeHUs yueOHOU
uH(popMaluu 00JbILION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) 00eCcTIeYnBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKUMHU KaJIbKYJIATOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pyI0OBaHUEM, BKIIIOYAs IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00yUarOIIKXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMsS MHBAJUIAMH M JIMLIAMU C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILIEHBl KOMIIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOYEHMS K ceTh «MHTepHET» U
o0ecriedeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeNIbHYI0  Cpeay
YHuBepcurera.
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OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIEKOMMYHHUKAITMOHHON ceTH «HTepHeT», 3JMeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue nopraiia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. | ba3za mannbix s | T-crienuanvcTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/
6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IPH  OCYIICCTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:
HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensmonHoe
bpaysepsbl:
Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO PacIpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneyeHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exnoe | nurensnonnoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | muuensnonHOe
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
CpeicTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIEMOE

DNEeKTPOHHBIA JOKYMEHT



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/

Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpapudeckoii nugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeToanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mponecce uzyuenuss pucuumuinHbl (Moayisi) «CoBpeMeHHbIE METOJbI CTAaTHCTUKHY B
paMKax TEKyIIero KOHTPOJS yCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKhe BHABI y4eOHOW paboThl, Kak
JICKIIMU, CEMUHApbI, JOMAIIHUE 3aJlaHus, KOHTpOJbHas paboTa, a TakKe pa3IUYHbIC BUIBI
CaMOCTOSITENIbHOM pa0OThl 00yYaroIIMXCS M0 3aJaHUI0 IPENoJaBaTelis, HAlpaBICHHbIE Ha
pa3BUTHE  HAaBBIKOB npoeCCHOHATBPHON ~ JIGKCHKH,  3aKpeIUICHHE  TPAKTUYECKUX
npoecCHOHANBHBIX KOMIETEHIIUN, TOOIIPEHNUE MHULIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCIEIOBATEIBHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WMJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MONBITATbCS HAMTH OTBETHI B pEKOMEHJ0BaHHON nuTeparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOUM IesATeTbHOCTH, TPOBOAMMAs B Y4e€OHOM 3aBEIEHUM TI0]T
PYKOBOACTBOM TMpemNojaBaTess, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUaIaMH, YTOOBI MMETH BO3MOXKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNEe3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HabOp 3a7a4 IO TeMaM HeJIeTH.

[Ipm pabore Haj JAOMANIHHMH 3aJaHUSMH BaKHO BHUMATEIIEHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOIHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs Ha JTarbl, 9YTOObI
n30exkarh TEperpy3kd W JIydlle yCBOWUTh MarepHasl. VICIonp30BaTh pa3iMyHbIC HCTOYHHKHU
uH(pOopMaIH, BKII0Yas y4eOHUKH U OHJIAH-PeCypChI, AJis OoJee rTyOOKOro MOHUMAHHS TEMBI.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
OTpaHUUYEHHOE BpeMSI.

Llenb KOHTPOJIBHON PabOTHI — MOTYYUTh CIIEIUATLHBIE 3HAHUS IO OJHOM MM HECKOJIBKUM
TeMaM JHUCUHUIUIMHBI U POIEMOHCTPUPOBATH HABBIKU MX MPAKTUYECKOT'O TPUMEHEHUS.

Bomnycnvie 6annbl — 3TO OLEHKH, KOTOPBIE CTYAEHTBHI MOTYT IOJIyYUTb 3a BBIIIOJIHEHUE
JIOTIOJTHUTEIIBHBIX 3aJaHUH.
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®dopmar OOHYCHBIX OaJIOB TO3BOJSET CTYJAEHTAM YIYYIIUTh OOIIYI OIICHKY IO
JUCLUUIUTMHE (MOYJII0) U CTUMYJIUPYET YIayOJIeHHOE U3yYeHHE MaTepHaa.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaMi Py MUHUMAJIBLHOM yYaCTUH MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEI0BATEIbCKIX
3aJlaHUl U Ipyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO)Iy.TIlO)

Kpurepun noJiyyenusi ypoBHSI M OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuuminae (MoayJo) «CoBpeMeHHbIe METOIbI CTATHCTHKH

OueHuBaHue ypoBHSA Y4€OHBIX JOCTHXKEHUH, OOYYaroMIMXCs MO TUCIHUIUIMHE (MOIYJIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpomexyTouHasi arrecTamusi MO AUCUUIUIMHE (MOZYJIO) OCYIIeCTBIseTcs B (opme
9K3AMeHa, Py STOM MPOBOJAUTCS OLICHKA KOMITETCHIINM, C(HOPMUPOBAHHBIX MO TUCIUTUINHE.

Jns oneHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEKYTOUHON AaTrTecTaluu
UCIIOJIB3YETCS JICCATUOAIIbHASA IIKaJIa OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
NATUOAIIPHOM IIKAJION cienyromuM 00pa3oM, €cid MHOE HE YKa3aHo B CHILIa0yce NUCHUIIINHBDL

Hecsitudannbuas IlsTubanibHas O0umas xapakrepucTuka pe3yJabTaTa 00y4eHus mo
OlleHKAa OLlEHKA AUCUMILIMHE (MOAYJIIO)
10 OT1iInyHO CTyIeHT TOJHOCTBIO BIIJCET 3HAHUSIMH, H3JIOKCHHBIMU B
9 OTIUYHO paboueii nmporpaMme, U TIYOOKO OCMBICISIET TUCIHUILIUHY. OH
8 OTIN9HO CaMOCTOSITETIbHO M JIOTUYECKU IIOCIIIOBATENbHO OTBEYAET Ha

BCE BOIMPOCHI, AKIEHTHPYS BHUMaHWE Ha Hauboliee BaKHOM.
YMmeer aHanM3UpOBaTh, CpPAaBHUBATH, KJacCU(HULIHUPOBATD,
0000maTh,  KOHKPETHU3UPOBAaTH M CHCTEMaTHU3HPOBATH
U3Y4EHHBIA MaTEpHal, BBIAEISS KIKOYEBBIE MOMEHTHl H
YCTaHaBNUBas  NPUYUHHO-CIEJICTBEHHBbIE  CBs3U.  UeTko
(bopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIbTaThI
AQHAJIN30B U JIPYTUX UCCIIEJOBAHMN, a TAKXKE PEIIAET CI0XKHBIE
3amayn. CTyEHT XOpOIIO 3HAKOM C METOAAMH HCCIIEOBAHNA,
HEOOXOJUMBIMH JUTSI TIPAKTHYECKOH JESTENbHOCTH, W YMEeT
CBSI3bIBATH TEOPETHUYECKHE ACIEKTHl JUCLUIUIMHBI (MOIYJIS) C
MIPaKTUYECKUMH 33/1a4aMHu.

Xoporo CrygeHT obramaeT 3HAHUSAMHU MpeAMeTa IMOYTH B TIOTHOM

6 Xopomio o0beme pabodell MPOrpaMMbl U CAMOCTOSITENILHO, JIOTHYECKH
MOCIIEIOBATENILHO M BCECTOPOHHE OTBEYAET Ha BCE BOIMPOCHI,
aKIIEHTUPYS BHUMaHUE Ha HauOoJiee 3HaYMMbIX MOMeHTaX. OH
yMeeT aHaJIM3UPOBaTh, CPABHUBATh, KIACCU(PUIIMPOBATH,
0000maTh,  KOHKPETH3UPOBATb M  CHCTEMAaTH3UPOBATH
W3YYCHHBI MaTepuaj, BBIACISAS €ro KIIYeBBIE acCIeKThl U
yCTaHaBIUBAs IPUIMHHO-CJIEICTBEHHBIE CBsi3U. DopMynupyeT
CBOM OTBETBI, YBEPEHHO HWHTEPIPETUPYET PE3yJIbTaThl
aHAJIM30B U JIPYTHX UCCIICIOBAHUH, a TAKXKE PEIIaeT CIOXKHBIS

cUTyarroHHbIe 3a1a49i. CTyIeHT XOPOIIIO 3HAKOM C METOIaMHU
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

HUCCICO0BaHMsI, HCO6XO):[I/IMI)IMI/I JJIsL HpaKTH‘IeCKOﬁ
ACATCIIBHOCTU, U YMECT CBA3BIBATH TCOPECTUYCCKUE ACIICKTBI
npeaMeTa ¢ MPaKTUICCKUMU 3aila4aMu.

5 Y noenetBoputenbHo| CTyaeHT o0iagaeT 0a30BBIMH 3HAHHUSIMU [0 JUCIUTUIMHE

4 y,E[OBHeTBOpI/ITCHI)HO (MO,Z[y.TIIO), HO MCIBITBIBACT TPYAHOCTU ITPU CaMOCTOATECIbHBIX
OTBETaX W HCIIONB3YeT HETO4Hble (OpMyTupoBKH. B Xoze
OTBETOB OH JIONYCKAET OIIMOKH, KACAIOIINECs CYTH BOIIPOCOB.
CTyneHT croco0eH pemiaTh TONBKO camble MPOCThHIE 3aJa9n 1
BIQJICCT  JIMIIb  MHHAMAJIbHBIM  HabOpOM  METOJIOB

HCCIEIOBAHMUA.
3 He cnan CryneHT He OBNa/IeN 00sM3aTeIbHBIM MUHUMYMOM 3HAaHUH 110
He cnan MpEeAMETY U HE MOXKET OTBETUTh Ha BOIPOCHI, JAXKE €CIIU

He cnan MpenoiaBaTeNb  3aJaeT  JOMNOJHUTENIBbHBIC  HABOSIIHE

BOIIPOCHL.

Juctummmaa (Moayib) «COBpeMEHHBIE METO/IBI CTATUCTUKIY OIIEHUBACTCS CIICYIOIINM
obpazoM:

AKTHBHOCTH Bec |KoauuectBo Onucanne
Jomamrawue 3aganns | 30% 7 Hab6op 3ama4 mo TeMaM HeaeH
KonTtponsnas padora | 20% 1 [Mucrmennas pabota ¢ HabOpoOM 3a/1a4, KOTOPBIE HYKHO

PCIINTD 3a OIrPpaHUYCHHOC BPCM:I

K3aMeH () HCHMEHHAs WX YCTHAS Ta Hax 3aJaHUEM,
DK3aMe 50% 1 [TuceMenHa cTHas paboTa HaJ 3a1aHne
HaIpaBJICHHBIM Ha MMPOBEPKY MOJYYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIUILTHHE (MOYJIIIO)

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

®opmysia pacyéra HMTOrOBO OLEHKHM MO AucHMILUINHe (Moay.aw) «CoBpeMeHHbIe
MeToabl craTucTukmu»: «0,3 X cpennee 3a nomanraue 3aganus + 0,2 X koHTponbHas padota + 0,5
X 3K3aMEH».

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOIIUXCH MO JUCHUILIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUeE 32IaHUS
Jlomamnee 3aganue 1.

1. OGbsicHuTe, B 4éM 3aKIIOYaeTCAd pa3HUIA MEXIYy ACHMITOTHYECKUMHU W OyTcTpar-
MOJIX0JJaMH K TIOCTPOEHUIO JOBEPUTENLHBIX HHTEPBAIOB B A/B TecTupoBanuy;

2. Onmmmmre, kak Mozaens PyOouna ¢opmanu3yer moHsTHE YPPeKTa BO3ACUCTBUSI U KaKue
MPEIIOJIOKEHUS HEOOXOIUMBI JUIS €T0 UACHTU(DUKAIIHIH,

3. Peanu3yiite OyTCTpaI-oIieHKY pa3HOCTH CpeHUX B A/B TecTe u cpaBHUTE IMOTYICHHBIN
JIOBEPUTENIbHBIA HHTEPBAJ C ACHMITOTUYECKUM TOJIXO0/I0M;

4. O0psacauTe, Kak MeToa Xojula YIy4IlaeT TOYHOCTh OyTCTpam-uHTEPBAIOB 10
CPaBHEHUIO ¢ OOBIYHBIM MPOICHTUILHBIM METOJIOM;

5. Ilpoanamm3upyiite, B Kakux ciydasx cTaHjapTtHoe A/B TecTupoBaHHE MOXET JaBaTh
CMEIIEHHBIE OIIEHKH U KaK OyTCcTpar MoMOTaeT CKOPPEKTUPOBATh HEOIIPEAEIEHHOCTD.

JlomamHee 3aganue 2.
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1. Ouenure monens nuHelHON perpeccun metogqoM MHK u mpoBepbhTe BhIMOTHEHUWE
MPEANOChUIOK TeopeMbl ['aycca-MapkoBa Ha nmpuMepe pealibHbIX WM CUHTETUYECKUX JaHHBIX;

2. Ilpumenute Tteopemy Opuma-By-JloBemna s wuHTEpnpeTanuu K03 GUIIMEHTOB
MHOXXECTBEHHO! PErpeccHy KaK YaCTUYHBIX YPPEKTOB;

3. OObsicHUTE, KaK TMpOIYIIEHHAs IEpPEeMEHHas, KOpPPEIUpYolas C pPerpeccopom,
MPUBOJMT K cMeleHuIo oueHkrn MHK, u npoaeMoHCTpupyiTe 3T0 Ha IpUMEpE;

4. Peanu3yiite oneHkKy 3¢¢ekra BO3IEHCTBUS C MOMOIIBI0 METO/Aa MHCTPYMEHTAJIbHBIX
nepemMeHHbIX (2SLS) B cityyae 3HIOT€HHOCTH perpeccopa;

5. Ilpumennute nBoitHoe LASSO st oTOOpa KOHTPOJIBHBIX IEPEMEHHBIX U OIECHKH
OPUYHHHOTO 3¢ (eKTa B YCIOBHUIX OONBLIOTO YHCIa KOBapHUaT.

JlomamHee 3aganue 3.

1. Iloctpoiite OaiiecoBckuii A/B Tect s OWHOMUANBHBIX JAaHHBIX, HCIIONb3YS
COMpsKEHHBIC allPUOPHBIE paclpeeNieHus, U pacCuuTailTe BEpOSITHOCTh MPEBOCXOACTBA OJHOMN
TPYIIIBI HaJ IPYTOi;

2. Peanuzyiite EM-anroput™M as 3aJauu KJIacTepU3alMU METOJOM CMECH HOPMAaJIbHBIX
pacrpeneneHuii 1 MpoaHaTu3upPyHTe CXOIUMOCTB;

3. Onumwure, kak paboraet commuiep ['mbOca B OaliecOBCKOW JMHEHHOW perpeccuu, u
pearu3yiTe ero Ha NPOCTOM IPUMEDPE;

4. Tpumenute ¢unbTp Kammana Juist OLIEHKH CKPBITOTO COCTOSTHUSL B MOJICIH CIIy4ailHOTO
Omy>KIaHus C HAOIIOJICHUSAMU C ITYMOM;

5. OObsicHUTE, B KAaKUX CIy4asX MPeANOYTUTENIbHEE HCIOJIb30BaTh MHOTOYACTHUYHBIH
¢wieTp BMecto ¢uipTpa Kammana, W onummre €ro OCHOBHBIE WIard: IpeACKa3aHue,
B3BEIIMBAHUE, PECOMILUIUPOBAHHE.

IIpumepHbIe 3a1aHNS 1JIs1 KOHTPOJIbHON padoThl

1. OGbsicHuTe, B uéM 3aKIIOYAeTCsl pa3iMyde MEXAYy I[POTHO3HOH M NPUYUHHO-
CJIEICTBEHHOW MHTEpIpETAlMEN MOJENM JIUHEHHOM pEerpeccuu, W NpUBEIUTE NPUMEp, KOTIa
BBICOKasl MpeJcKa3aTelbHas CIOCOOHOCTh HE O3HayaeT KOPPEKTHOM oOIeHKH 3(ddekra
BO3JICHCTBUSI,

2. Onummre, kak Mojaenb PyOuHa (opMann3yer NMOHATHE MOTEHIMAJIbHBIX HCXOJIOB U
kakue npennonoxkenus (SUTVA, cinyuaiiHas BbIOOpKA, OTCYTCTBHUE CKPBITOW 3HJIOT€HHOCTH)
HEeo0XouMbI AJis uaeHTuukanuu cpennero 3ddexra oo6padotku (ATE);

3. Peamuzyiite A/B TecT Ha CHHTETUYECKUX JAHHBIX: CUMYJIHUPYHTE JBE TPYIIIBI, OLICHUTE
Pa3HOCTb CPEIHUX, TOCTPOUTE JOBEPUTEIBHBIN HHTEPBAJI C UCIIOJIB30BAHUEM aCUMIITOTHYECKOIO
MOJIX0JIa U CPABHUTE C Pe3yJIbTaTOM OYyTCTpara;

4. O0pscHUTE, Kak MeToA XoJula yIydllaeT TOYHOCTh OYTCTpamn-I10BEepUTEIbHBIX
MHTEPBAJIOB 3a CUET yUE€Ta CMEICHHS U aCHMMETPUHU paclipeiesICHUs OLIEHKH;

5. Onenure Monenb IuHEHON perpeccun MetogoM MHK Ha npumepe Habopa JaHHBIX U
IIPOBEPHTE BHINOJHEHUE KIIOUEBBIX MPENNOCHUIOK TeopeMbl ['aycca-MapkoBa: JIMHEHHOCTb,
CIIyuallHOCTh ~ BBIOOPKH,  OTCYTCTBHE  MYJBTHUKOJUIMHEAPHOCTH, T'OMOCKEIACTUYHOCTb,
HEHOPMAJIbHOCTh OCTAaTKOB;

6. Ilpumenure Tteopemy @Ppuma-By-JloBenna uist uHTepnperanuu KodpduuueHTa B
MHOKECTBEHHOM perpeccuu Kak pe3yibTaTa JBYXSTallHOM MNPOEKIUHU: CHayajga 3aBUCHMO
NIEPEMEHHO, 3aTeM perpeccopa Ha IPOCTPAHCTBO OCTAIbHBIX PEAUKTOPOB;

7. OObsicHUTE, KaK TMpOIyILEHHAas MEepeMEHHas, KOppelupymomas ¢ BKIIOUYEHHBIM
perpeccopoM, mpuBoAMT K cMmemnieHuto oueHku MHK, u npoxemoncTpupyiite 31oT 3¢pdexr Ha
YHUCIIEHHOM NPUMEDPE;

8. Peanu3yiite oueHKy 3(QexTa BO3ACHCTBUSA ¢ MOMOILBIO METO0JIa MHCTPYMEHTAJIbHBIX
nepemeHHbIX (2SLS) B ciydae, koraa perpeccop SHIAOTEHEH M3-3a 00paTHOM CBSI3U WJIU CKPBITON
[IEPEMEHHO;
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9. Ommmmrte, kak Kpurepuit o0xomubix myrted (backdoor criterion) wucmonb3yercs B
MPUYMHHBIX Tpadax sl BBIOOpa KOPPEKTHOTO HAOOpa KOHTPOJIBHBIX MIEPEMEHHBIX, U IPUBEAUTE
npumep rpada, riae KOHTPOJIb MO OJIHOM MepEMEHHON YCTpaHsIeT CMEIICHHE;

10. [IpumennTe TEXHUKY ABOWHOTO MammmHHOTO 00y4deHus (double machine learning)
¢ nBoriHbIM LASSO nna omeHku mnpuduHHOTO 3(dekra B YCIOBUAX OONBIIOTO YHCIA
NOTEHIMAIBHBIX KOBapHaT, UCIONb3Yys MOJENb MpeACKa3aHusi pe3yiabTaTa U  MOJEIb

IpeacKasanus BOBﬂCﬁCTBHH .
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3amanme

OTtBeT

Komnerenmus

Ha30BUTE OCHOBHYIO 1€ a/b TecTupoBaHus B
KOHTEKCTE MPUYUHHO-CIICCTBEHHOI'O BBIBOA

orieHka ¢ dexra
BO3JICUCTBUS yTEM
CpaBHEHHUS
KOHTPOJILHOU U
TECTOBOM rpynn

YK-1

YKaXHTE, KaK B MOJICIIH PYOHHA ONPEACIIACTCS
HOTCHHI/IHJILHBIIZ UCXOd MJId NHAWUBU A HpI/I OTCYTCTBI/II/I
BO3IEHCTBUS

y_i(0) —
pe3yJbTar,
KOTOPBINA OBLT OBI
HaOJII01aeM, €CIIU
OBl HHIWBUJ HE
nony4ua treatment

YK-1

o0BsicHUTE, 9TO 03HavaeT npeanoceuika SUTVA B
MOACIHN IMOTCHIIUAJIBbHBIX NCXOJ0B

OTCYTCTBUE
B3alUMOJICUCTBUS
MEXKITY
WHINBAAAMH U
OJIHO3HAYHOCTH
BO3JCHCTBUSI

YK-1

HAa30BHTE yCJIOBHE, TIpH KOTOpoM orieHka ATE sBisiercst
HECMELIEHHON B paHJOMU3UPOBAHHOM SKCIIEPUMEHTE

ciy4daitHoe
Ha3HauUCHHE
BO3JICUCTBHUS U
OTCYTCTBHE
CHCTEMaTUYeCKUX
pa3uyuil MeXy
rpynnaMu

YK-1

HA30BUTE aCUMITOTHYECKUN TECT I TPOBEPKHU
THIIOTE3bI O Pa3HOCTH Iponopuuii B a/b Tecte

Z-TECT U1 NOJIEU

YK-2

00BSCHHTE, 3a4eM UCIIOIB3YeTCs OyTCTparn npu
MOCTPOCHHH JJOBEPUTEIIBHBIX HHTEPBAJIOB B YCIOBHIX
MaJIoi BEIOOPKHU

IS
anmpoKCUMAIIUN
pacnpezeneHus
CTaTHUCTHKH 0€3

MPEIIONIOKEHHUIA O
HOPMAJIbHOCTH

YK-2

YKaXHUTE, B YEM 3aKITI0YAeTCs MPENMYIIECTBO METOIa
XoJ1a Ipy MOCTPOEHUH OyTCTpaI-uHTEPBAJIOB

OH KOPPEKTUPYET
CMEIIEHHUE U
ACUMMETPHIO,
obecneunBas 6osee
TOYHBIC TOKPBITHSI

YK-2

HAa30BUTE MPOOJIEMY, BOSHUKAOIIYIO IPU aHAJIN3e
JAaHHBIX 0e3 yuéTa MHOKECTBEHHOH TIPOBEPKH THIIOTE3

YBCIMYCHUC
BEPOSITHOCTH
JIOXKHOIIOJIOKHUTEIIb
HOI'O pe3yJibTaTa
(family-wise error
rate)

VK-2
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9 | HazoBuTe TeopeMy, yTBepxaatomyto, uto MHK-onenku Teopema ["aycca- OIIK-1
SIBISIFOTCSL HAWTYYIIMMU JINHEHHBIMU HECMEILIEHHBIMU B Mapxkosa
YCIIOBHSIX BBIMIOJTHCHUS KJIACCHUYECKUX MPEIITOCHUIOK
10 | oOwsicauTe, Kak Teopema Opuina-By-Jloenna momoraer | oOHa MOKa3bIBaeT, OIIK-1
HHTEPIPETHPOBATH KOIPDHUITUESHTH MHOKECTBEHHOM 9T0 KO3PPHUITHEHT
perpeccun — 9710 3¢ deKT
nocse "ounucTKu"
OT BIIUSHHS JPYTUX
MIEPEeMEHHBIX
11 | ykaxwuTe, kakoe cBoiicTBO orleHok MHK HapymaeTcs HECMEIEHHOCTh U OIlK-1
MIPU HAJTMYMH SHIOTEHHOCTH perpeccopa COCTOSITENIBHOCTD
12 | HA30BHTE TECT, UCTIOJIL3YEMBIi JJIsl IIPOBEPKH F-tect OIIK-1
3HAYUMOCTH TPYIIIBI KOAPPUIIMESHTOB B IMHEHHOMN
MOJIETTH
13 | Ha3oBHTE METO/, MO3BOJISAIOIINI OLCHUTh IPUIHMHHBII METO/1 IIK-1
3¢ GEKT B yCIOBUAX IHJOTCHHOCTH € TIOMOUIBIO WHCTPYMEHTAJIbHBI
JIOTIOJIHUTEJIbHON IEPEMEHHOM X nepeMeHHbIX (IV)
14 | oObsicHHTE, KaK KPUTEPHUI OOXOTHBIX ITyTEH MOMOTaeT OH OTIpeIeTIsIeT, [K-1
BEIOpaTh HA0OP KOHTPOJIBHBIX TIEPEMEHHBIX B KaKue MepeMeHHbIe
MpUYHHHOM Tpade HYKHO
KOHTPOJIMPOBATh,
YTOOBI 3aKPBITH BCE
backdoor-nytu
15 | Ha3oBHTE MOIXO, TO3BOJISIONINI OTOUPATH JIBOMHOE [IK-1
TIepeMEeHHBIC U OLIEHUBATh MPUYNHHBINA dPPEKT pu MAaIIMHHOE
0O0JIBIIIOM YHCIIe KOBapHaT oOydeHue ¢
nBorHbEIM LASSO
16 | Ha3oBHTE METOJ, UCIIOIB3YECMBIH JIJISl OLICHKU EM-anropurm I1K-1
MapaMeTpoB B MOJIENISIX C MPOITYIIEHHBIMU JTaHHBIMH
WJIM JIATEHTHBIMU TIEpEMEHHBIMU
17 | nHazoBure OaiiecoBcKuil moaxoj Kk A/B TecTupoBaHuio, OaiiecoBckoe A/B [1K-2
OCHOBaHHBI Ha alfOCTEPHOPHOM PaCIPE/IeIICHUN TECTUPOBAHHE C
BEPOATHOCTH IIPEBOCXO/ICTBA pacuérom posterior
probability
18 | ykaxwuTe, kak comiuiep ['ub0ca ucmonb3yeTcst st myTéM IK-2
0aifeCOBCKOTO BBIBOJIA B MOJIEINISIX CO CKPBITHIMHU MOCIIE0BATEINBHOM
MepeMEeHHBIMH BBIOOPKH 13
YCIIOBHBIX
pacnpeieneHui
19 | HazoBHTE PEKYPCHBHBIN ATOPUTM JJISI OIICHKH ¢unpTp Kanmana [1K-2
CKPBITOI'O COCTOSIHUSI B JIMHEHHON MOJENH C
TayCCOBCKUM IIYMOM
20 | HA30BHUTE METO/I, HCIIOIB3YEMbIH /st 0alleCOBCKOTO MHOTO4YaCTUYHBIH [1K-2
BBIBOJIA B HEJIMHEWHBIX U HE TAyCCOBCKUX MOJIEISX ¢unbTp / particle
IIPOCTPAHCTBA COCTOSIHUN filter
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