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1. Kparkasi XapakTepuCcTHKA JUCHUINJIMHBI (MOILYJIs1)

Pabouas mporpamma aucturinHbl (Moayns) «Causal analysis (IIpuauHHO-CIIEICTBEHHBIN
aHaJIM3)» COCTaBJIEHA B COOTBETCTBUHU C (peliepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM BEICIIEro 0Opa3zoBaHusi — Marucrparypa mno cnenuansaoctu 02.04.01 Maremaruka u
KOMIIBIOTEpHBbIE HayKd, mnpodwmib [IpoaykToBas aHanMTHKa, YTBEPKACHHBIM IMPUKA30M
MunuctepcTBa Hayku U Bbiciiero oopasosanus Poccuiickoii @enepauuu Ne 810 ot 23.08.2017
roja.

N3zyuenne nucruminnabl (Moxyns) «Causal analysis (IIpuanHHO-CIEICTBEHHBIH aHAIN3)»
MO3BOJIIET MPUHUMATh 0OOCHOBAaHHBIE YIIPaBICHYECKUE U MPOAYKTOBBIEC PELICHHUs, ONUPAsICh Ha
BBISBJICHHE pEaTbHBIX A(P(PEKTOB BO3ACHCTBUSA, a HE HA KOPPEISIUOHHBIE 3aBUCHUMOCTH.
Brnanenue xay3albHBIMH METOJaMH CYILIECTBEHHO MOBBIIIAET Ka4e€CTBO OIEHKU 3 (HEKTUBHOCTH
CTpaTeruii, MOJTUTHK U OU3HEC-UHULIUATHB.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuninHa (MOayJib) BKJIIOUEHA B y4€OHBIH IU1aH MO MporpaMMe MoAroTOBKH
maructpaTypsl mo HampasieHuio 02.04.01 Marematnka M KOMITBIOTEpHBIE HayKd, MPOQHIH
[TponykToBas aHaIUTHKA U BXOJIUT B 00s13aTeIbHYI0 yacTh biioka 1 kak AucHUIUIMHA IO BBIOOPY.

Jucuuninza (MOAynb) u3ydaercst Ha 2 Kypce B 4 ceMecTpe, JOCTYIHA JJIs IPOXOKACHUS IPH
YCJIOBHM YCIEUIHOTO 3aBEpIINCHMs IUCIMIUIMH (MOayJei) «OCHOBBI CTATHCTUKWY», «OHJIaiH-
9KCMEPUMEHTHI Ul ONTHMHU3ALMMU HpolykTa», «Python ans aHanm3a JaHHBIX» W YCHELIHOTO
IIPOXO0XKJICHHSI BXOJJHOT'O TECTUPOBAHMUS.

Heab wu3yyeHHs AUCHUIVIMHBI (MoayJsi): (opMupoBaHHE CHUCTEMHOTO THOHUMAaHHSA
METO/I0B NPUUYMHHO-CIEICTBEHHOIO aHAJIN3a U MPAKTUUYECKUX HABBIKOB BBISABIICHHS, OLEHKU U
MHTEPIPETANN Kay3adbHBIX ((EKTOB B MPUKIIAIHBIX 33/1a4aX.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— (opMupoBaHue 3HAHMH MO TeMaM: pa3HHULA MEXAY KOppesiued U HPUYUHHO-
CJIEZICTBEHHOM CBA3bIO; KaK pab0TalOT Kay3ajabHbIE MOJIENH U Ipadbl; MPUHLIUIIEI paboTs! "Rubin’s
Causal Model"; ocHOBHBIE Kay3ajdbHbIE MOJENIU; rpaoOBbIe MOJEIN YCTAaHOBJIEHUS] MPUYUHHO-
CIIEZICTBEHHBIX  CBfA3€H; ToOYeMy pe3yjibTaTaM paHIOMHU3MPOBAHHBIX  KOHTPOJIUPYEMBIX
HKCTIEPUMEHTOB JIOBEPSIOT; B KAKHUX CIyYasX M KaKUM 00pa3oM MPUMEHSTh KBa3UIKCIIEPHMEHTHI;
Kak paboTaer, mpeumylnecTBa M orpaHuuyeHus "Propensity score matching"; kak pabortaer,
npeumyiiectsa u orpannyenust "Difference in differences"; kak pabGotaer, npeumyuiecTBa u
orpannueHus "Regression discontinuity design"; kak paboTaeT, NIpeMMYILECTBA U OTPaHUYEHUS
"Causal Forest"; xak pabGotaer, npeumyuiectBa u orpanudyenus "IPTW"; kak paGorator,
npeumyiecTsa u orpannyeHus Doubly-robust Metosr;

— OCBOEHHME YMEHHUI: BOCIIPOM3BOINTE Kay3aJbHbIE MOIEIH; BOCIPON3BOINTH rpadoBbIe
MOJIENIM TIPUYHHHO-CIICJICTBEHHBIX CBSI3€H; ONMpENeNsTh rereporeHHbie 3(pQeKTh BO3IEHCTBHS,
NPUMEHSTh KBa3UIKCIIEPUMEHTHI B y4eOHBIX Kelicax; mpuMeHsaTs "Propensity score matching" B
yueOHBIX Keiicax; mpumensath "Difference in differences" B yueOHBIX Kelicax; MPUMEHSTh
"Regression discontinuity design" B y4eOHbIX Kelicax; nmpumensaTh "Causal Forest" B yueOHBIX
keiicax; npumensTs "I[PTW" B yueGHBIX Keiicax; mpuMeHsaTs Doubly-robust MmeTop! B yueOHBIX
Kelicax;

— (opMupoBaHHe HAaBBHIKOB MOHHMAHHS OTIMYHMS KOPPENSUMM M  HPUYMHHO-
CJICZICTBEHHOW CBSI3W BO BpEeMs NPHHATHS PEIICHUI; HaBHIKOB HUBEIMPOBAHHS T'€TEPOTCHHBIX
3 PEeKTOB BO3JEHCTBUSA; HABBIKOB NMPHUMEHEHHsS Ha MPaKTHKE KBAa3UAKCIEPUMEHTOB; HABBIKOB
npumeneHus "Propensity score matching" na npaktuke; HaBbikoB npumMenenus "Difference in
differences" na nmpaktuke; HaBpIKOB IpuMeHeHHs "Regression discontinuity design" Ha npaktuke;
HaBbIKOB IpuMeHeHus "Causal Forest" nHa npakTuke; HaBbikoB mpuMenenust "[PTW" Ha npaktuke;
HaBBIKOB ipuMeHeHust Doubly-robust MeTo/bl Ha pakTUKE.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEPCUTETA U B POPME CAMOCTOSATENILHONU PabOTHI 00yYarOIIUXCS:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIeTeHIH U pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BBIBATh TPHOPUTETHI CaMOOIICHKH M aHAJIN3a CBOEH
cOOCTBEHHOM EATEIHHOCTH U JIESITEIbHOCTH, a TaK¥Ke
CHOCO0bI ee MIPUHIIUIIBL YIIPaBICHHUS
COBEPIIICHCTBOBAHUS Ha OCHOBE BpEMEHEM M I[eJIeNoIar aHus
CaMOOIICHKH VK-6.2. YMeeT CTaBUTh pealuCTUYHBIE U

JOCTUKUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3. Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKIIIOYAst
y4JacTHe B TPEHHHTaX,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
HCCIIeZIOBATh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUHU U METOJIBI nuddepeHInanbHbIe YpaBHEHNUS

1 YUCJICHHBIC METOJbBI, a TAKXKC
COBPCMCHHBIC IMOAXO/bI K
HCCJIICAOBAHUIO U aHAJIN3Y
JaHHBIX

OIlK-2.2. YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX HCCJIEIOBaHUMN

OIlK-2.3. HMeeT npakTUYECKHUIA OTBIT
CO3MIaHMS U UCCIICTOBAHUS
MaTeMaTHYECKUX MOJICTICH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOUAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3. CriocoOeH pemarh 3a1a4u [K-3.1. 3HaeT METObl 1 UHCTPYMEHTHI
podeCCHOHATTEHOM NPOAYKTOBOM aHAJIMTHKHU
NeATeTLHOCTH B 00JIacTH IK-3.2. YMeeT NpuMeHsTh
NPOAYKTOBOW aHAJIUTHKH, aHaJIMTUYEeCKUE HHCTPYMEHTHI U
(hopMyITUpPOBATH PE3yIbTATHI IporpaMMHOe 0OecTiedeHue st
aHaIIM3a U BBIABISTH 00pabOTKH ¥ BU3yaTH3aIiN
MOCJIECTBUS TOTYyYEHHBIX JAHHBIX, a TAKXKE
JAHHBIX JUTS IPUHSATHS (hopMynHpOBaTH BEIBOJIBI HA
000CHOBAaHHBIX PEIICHUH 1 OCHOBE ITPOBEJICHHOTO aHAJIH3a
ONTUMM3ALHUU MPOTYKTOB I1K-3.3. Nwmeet ombiT paboThl HAZ

peaTbHBIMH IPOCKTaMH B
00JTacTH MPOILYKTOBOM
aHAJMTHKH, BKIFOYAs aHAJIN3
M0JIb30BATENLCKOTO TIOBEACHHS
Y ONTHMU3AIHIO IPOILYKTOB Ha
OCHOBE IOJTYYSHHBIX JaHHBIX

[K-5. Crioco0eH nepenaBaTh IK-5.1. 3HaeT OCHOBHBIE METO/IBI U
pe3yibTaT peleHHbBIX NOJXO0.IBI K (POPMYIIMPOBAHUIO
NPUKJIaTHBIX 33724 B BUJC PEKOMEHIAIN Ha OCHOBE
KOHKPETHBIX PeKOMEHIAIHH, PE3yJIbTaTOB PEILICHNUS
BBIPOKEHHBIX B TEPMUHAX NPUKJIaTHBIX 337124, a TaKKe
001acTH MPOTYKTOBOM TEPMUHBI H KOHIICTIIAN
AQHAIUTHKA POYKTOBOW aHATUTHKU

[K-5.2. YMeeT aHanu3upoBaTh
pe3ybTaThl PEHICHHBIX 33734 1
(dhopMynHpoBaTh YETKHE,
KOHKPETHBIE PEKOMEHIaIINH,
aIanTUpys UX K TpeOOBaHUAM 1
OKUJIAHUSIM 1IeJIEBOU ayIUTOPHH

IK-5.3. NmeeT npakTuveckuii OTbIT B

pa3paboTKe ¥ MpenCcTaBIeHUH
pEeKOMEHIaliii Ha OCHOBE
aHaJIM3a NPUKIAIHBIX 3a4a4,
BKJIIOYAsl YyYaCTHUE B IIPOEKTAX,
T7e pe3ynbTaThl OBLIN YCITCIITHO
NPUMCHCHBI U OIICHCHEI B
KOHTEKCTE MPEeIMETHON 00JIaCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI Ayauropnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JIbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 OO61iee BBEAEHHE 7 7 37 Jomarirame
3aJlaHusl
2 OCHOBHBIE METOJIBI JTSI 7 7 49 Jomaraue
CTAITMOHAPHBIX BO 3aTaHwMs,
BPEMEHH MTEPEMEHHBIX KonTponbHas
pabota
3 Outcome/Treatment 8 8 37 Jomamuaue
MOJIETIH, TeTePOTeHHBIE 3a/TaHwMs,
3¢ (}EKTHI M KaK uX KontponbsHas
OLICHMBATh pabota
4 MeTtonbl aHaIn3a 8 8 37 JloMarHaue
BPEMEHHBIX 3a/TaHwMs,
MEPEMEHHBIX U KonTposbHas
HEYCTONYHNBOCTH pabora
IK3amen 8
Hmozo: 30 30 8 160
Ob6vem oucyunaunovt (Mooyns) 228
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 6
(6 3au. eo.)
4. CopepxxaHue IMCUMILTHHBI (MO1YJIs1)
Nen/mm HaumeHoBaHue pasaeiia Conep:xanue TUCHUIUTHHBI (MOIYJs1) IO TeMaM

AUCIHUNJIMHBI (MOYJIs1)

OO0111ee BBEIEHNE

Bgenenue, Koppensuus n npuYrHHO-CIIEACTBEHHAS CBSI3b, IOCTAHOBKA
TUIIUYHON 3a/1auH:

- Pasnmnune Mexny koppensued 1 NpUIMHHOCTBIO.

- [Ipumeps! JTOKHBIX KOPPEISIMNA U CKPBITHIX TEPEMEHHBIX.

- Kpurepnn yctaHOBIEHHUS IPUYNHHO-CIIEICTBEHHBIX CBA3EH.

- [ToueMy KoppemsIys He TapaHTHPYET IPUYMHHOCTD B JAHHBIX.

- UaTyntuBHBIE 1 popMaNbHBIE TIPUMEPBHI.

Rubin’s Causal Model:

- [Morennmansubie ucxo sl (potential outcomes framework).

- Average Treatment Effect (ATE).

- [Ipobnema xoHTpdakTHUeCKOro HAOIIOICHHS.

- OcHognble npeanonoxenns moaenu (SUTVA, unconfoundedness).
- Unareprperaryst IPUIHHHOTO 3G PEeKTa B TePMHUHAX MOTESHIIUATBHBIX
HCXOJIOB.

Kay3asbHbie MoJenn U rpadbr:

- Directed Acyclic Graphs kak HHCTpYMEHT OITUCAHUS IPAYHMHHBIX
CBS3EM.

- V3561, pé0pa, HanPaBICHUE CBA3H.

- [Tonsttusa confounder, mediator, collider.

- [TpuHIMIIBI TOCTPOCHHUS M YTCHUSI rpadoB.
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- OmpenienicHre EPEMEHHBIX, KOTOPBIC HY)KHO KOHTPOJIUPOBATH JIIS
BBISBJICHUS TPUYMHHOTO Y (eKTa.

OCHOBHBIE METOBI JUIS
CTaIllMOHAPHBIX BO BPEMEHU
MTePEMEHHBIX

AHanm3 ¢ MOMOMIBIO perpeccud, PanmoMu3npoBaHHbIE
KOHTposnupyeMmsle skcriepuMenTs! (RCT):

- [IpuaNIMT cmydaifHOTO pacnpeaeneHus Y9aCTHUKOB B TPYIIIIHI.

- KonTpons BHEeNTHHX ()aKTOPOB U yCTPAHEHNE CMETIIEHHH.

- Paznnumst Mexxay napajienbHBIM U IEPEKPECTHRIM AU3aHHOM.

- [IpoGnems! HecoOmOACHUS TPOTOKOa (attrition, spillover effects).
- MeTepripeTanus pe3yiabTaToB.

Comocrapnenue u Propensity:

- Unes mogbopa map mo BepOSTHOCTH TOITYICHUS BO3IACHCTBUS.

- Jloructuueckas perpeccus Ajs pacueTa propensity score.

- Meroaeb! conoctapienus: nearest neighbor, caliper, stratification.
- [IpoBepka Gananca mocie MaTYMHTA.

- Orpanndenus PSM 1 BO3MOXHBIE OITHOKH.

KBazuskcnepuMeHTsl, METOJI MHCTPYMEHTAIbHOM NepeMeHHOM:

- Korzna HEBO3MOKHO ITPOBECTH PaHIOMHU3UPOBAaHHBIE KOHTPOIUPYEMBIE
9KCIEPUMEHTBHI.

- OCHOBHBIE THITbI KBa3UIKCIIEPUMEHTAIBHBIX TU3aiHOB.

- lcTouHMKN JaHHBIX A KBa3UIKCIIEPHUMEHTOB.

- CusbHBIE U cia0ble CTOPOHBI MOAXO0/A.

IPTW — B3BemmBanue o0paTHOH BEpOSTHOCTH JICUCHUSI:
- CpaBHEHHE B YCIIOBUSIX OTCYTCTBHS PaHJOMH3ALIIH.

Outcome/Treatment Mmozaenu,
reTeporeHHble 3PQPEKTH U KaK
UX OIICHUBATH

Doubly Robust metoner u meta-learners:

- MeTO)j[BI B3BCHINBAHUSA U UX OFpaHI/I‘IeHI/IH.
- Doubly Robust meTonsr.

- Outcome/Treatment moxemnu.

- Meta-learners.

I'ereporennsie 3 QeKThl BO3ACHCTBYS, Kay3aibHbIE AEPEBbS,
Kay3aJIbHBIH JIeC:

- Yro Takoe heterogeneous treatment effects (HTE).

- [louemy 3¢ dexT BO3AEHCTBUS MOKET OTIMYATHCS B PA3HBIX
CerMeHTax.

- Metonpt onieiku HTE (pa3ouenue no noarpymnmnam, CATE).
- Buszyanuzauus u untepnperanus HTE.

- LleHHOCTD A7151 IEPCOHATM3UPOBAHHBIX PELIECHUI.

Regression discontinuity design (RDD):

- JlJoruka RDD: noporosoe npaBuiio Al Ha3HAUYEHUS BO3ICHCTBHSL.
- Sharp vs fuzzy RDD.

- [loctpoenne moxenu u Be1Oop bandwidth.

- Busyanuzanus u mpoBepka NpearnonokKeHnu.

- [Ipumeps! npumenenus RDD.

MeTobl aHaIM3a BPEMEHHBIX
MIePEMEHHBIX U
HEYCTOMYMBOCTH

Difference-in-Differences (DiD):

- [IpuHIUI cpaBHEHUSI U3BMEHEHUHM MEKy FPyIIIaMU.

- [IpennosnoxxeHne napanielbHbIX TPEHAOB.

- [locTpoeHne u nHTEpNpETANNI MOJIEIEM.

- Pacimupennsie Bepcun: triple differences, event studies.

CunTtetnueckas KOHTpoJbHas rpynna, Synthetic Control (SCM):
- CHHTETHYECKUH KOHTPOJIb.

- KoHnenmust co3nanus CHHTETHYECKUX JBOMHUKOB.

- [locTpoeHre CHHTETUYECKOM KOHTPOJIBHO MOMYJISIIHY.
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- Paciumpennsie Bepcuu: triple differences, event studies.

Sensitivity analysis u TuarHocTHKa Kay3aJbHBIX MOJCIICH:
- TpancdepabenbHOCTh MOJIEIH.

- KoHuenmus norpenHocTy.

- YCTOHYMBOCTH K BO3MYILECHHUIO.

- Placebo/Falsification test.
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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 JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Cunnsie, H. U. Teopusi mmaHupoBaHUs SKCHEPUMEHTa U aHAIU3 CTAaTHCTUYECKUX
JAHHBIX : Y4eOHUK u MpakTukyM uig By3oB / H. W. CunnsieB. — 2-e u3n., nepepal. u gom. —
Mockaa : M3parensctBo FOpaiit, 2025. — 495 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-
05070-7. — Tekcr : snmexktponHbiii / O6pa3oBarenbHas 1iargopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/559620.

2. T'opnenko, O. A. JluciepcoOHHBIN aHATN3 YKCIIEPUMEHTAIBHBIX JaHHBIX | YICOHUK IS
By30B / O. A. I'opnenko, H. M. bop6ans, T. I1. MoxaeBa. — 2-e u3zf., ucrp. u gom. — MockBa :
NznarensctBo FOpaiit, 2025. — 132 ¢. — (Bsicmee oopazoBanne). — ISBN 978-5-534-14677-6.
— Texct : osnexktponuHsli // OOpa3oBatenpHas mnatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/566251.

3. OcHOBBI TeOpUU dKCHEpUMeHTa : yueOHuk 11t By3oB / O. A. ['opnenko, H. M. bop0airs,
T. I1. Moxaega, A. C. IIpockypuH. — 2-¢ U3 ., ucrp. u goi. — Mocksa : U3natenberBo FOpaiir,
2025. — 177 c¢. — (Boicmee ob6paszoBanme). — ISBN 978-5-534-12808-6. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/556177.

Jlonoanumensvhasn numepamypa:

1. bepuxkamBuiu, B. II. Cratuctuueckas o00paboTka JaHHBIX, IUIAHUPOBAHHE
HKCIIEpUMEHTa U cllyyaiiHble mpouecchl : yuyeOHuk s By3oB / B. 1. bepukamsumu, C. IL
OcbkuH. — 2-e u3l., uctp. u aon. — Mocksa : M3natensctBo FOpaiit, 2025. — 164 ¢. —
(Boiciee obOpazoBanme). — ISBN 978-5-534-09216-5. — TekcT : 3JeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/563721.

2. YeprrikoBles, B. K. MaremaTtnueckas Teopusi puckoB. AHAJIN3 PUCKOB B COLHANIBHO-
sKOHOMHUYECKOH cepe : yueOHuk st By30B / B. K. UeprhikoBieB. — MockBa : 3narenscTBo
FOpaiit, 2025. — 102 c¢. — (Boiciee obpazoBanue). — ISBN 978-5-534-14457-4. — Tekcr :
anekTpoHHbld  //  OOpazoBatenpHass  miatdpopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/558358.

6. MaTepuanbHO-TEXHHYECKOE 00ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BcexX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4dHO-
HCCJIEIOBATENLCKOM paboT 00ydarouXcsl, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomMerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THIIA, 3aHATHA CEMHHApCKOro (TMPaKTWYECKOro) THIA, TPYMIOBBIX |
WHJUBUIyAJIbHBIX KOHCYJIbTALUN, TEKYIEr0 KOHTPOJIS U IIPOMEKYTOYHOM aTTEeCTalli, a TaKKe
HOMEIICHHUS ISl CAMOCTOSATENFHON PaOOTHI M ITOMEIICHHS [UT XPAaHEHUS ¥ TPOPIIIAKTHYECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIICIIMATU3UPOBAHHON
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MeOeNnbl0 U TEXHUYECKHMMHU CpPEACTBAMHM OOydYeHMs, CIyKalllUMH Ul MpeACTaBIeHUs ydeOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenne qucuuIuIMHbl (MOAYIIA) oOecriedrBaeTcsl B y4eOHbIX ayIUTOPUSX, OCHALICHHBIX:

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHMUYECKUMH KaJbKYJISATOPAMU;

— CIIeLMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl JEMOHCTPALIMOHHOE 000PYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUI WCHOJb30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 30POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CpEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHclie 3JCKTPOHHBIM OHONIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM IPO(EeCCHOHAIBHBIM 0Oa3am
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBanue nopraia Ccplika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snexkrponnas oudnaroreka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMoTeKa
2. | baza mannbix mis |1 T-cnenuanicTos https://habr.com
3. | Basa mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BhICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbubiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. HNudopmanmonnas cucrema "Enunoe okHO moctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | Enunas xosneknus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcos
8. denepaibHbIi IEHTP HHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeuenp HMHPOPMAIIMOHHBIX TEXHOJOTUH, WCHOJB3YEMBIX IPH  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3uoHHoe / cB00OIHO
pacrpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy0exHoe JIMLIEH3UOHHOE
Server)
bpaysepsi:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0ekHOoe cBOOOJTHO pacpOCTpaHsIieMOe
Od¢ucHble NpUIOKEHNUS
Microsoft Imagine (Visio, OneNote) | 3apybexHoe JINIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOexHOe CBOOOHO pacIpoCTpaHsIeMOe
IMporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS H YYeTa BpeMEHH:
Toggle app | sapy6exmoe | cBOGOIHO pacnpocTpaHsiemMoe
CucteMbl ynpapJjeHHsl IPOeKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nniensuonHOE
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Cucrtembl ynpapjeHHs1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGeskHoe JINIEH3HOHHOE

Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for 3apy0exHoe JIUIIEH3NOHHOE

HyperV

CnpaBoYHO-IIPABOBbIE CHCTEMbI:

Koncynsrantllintoc: cnpaBo4yHO- OTEYECTBEHHOE JIMLEH3UOHHOE

[paBoBasi CHCTEMA

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JIMIEH3UOHHOE

6usneca CranmapTHeIii Russian

Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apyOeIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eKHOEe CBOOOJIHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE

Cucrtembl ynpapieHusi 0ndanorpagudeckoii HHGpopmManueii:

Zotero | 3apyOexHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOe)KHOE CBOOOIHO PaCIpOCTpaHsIEMOe
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAEMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO JTUCHMIIJIMHBI (MOI[y.]'lﬂ)

B nporiecce nzydenust nucrumunsl (Moayns) «Causal analysis (IIpuunHHO-ClIeICTBEHHBIN
aHaJ u3)» B paMKaX TEKYIIEro KOHTPOJS YCIEBAEMOCTH HCIOIB3YIOTCS Takue BHUABI Y4eOHOU
paboThl, KaK JIEKIIMH, CEMUHAPBI, KOHTPOJIbHBIE PA0OThHI, TOMAILITHUE 3a/IaHUs, a TAKXKE PA3TMUHBIC
BU/Ibl CAMOCTOSATEIBHONU paboThl 00yUarouXcs MO 3aJaHUI0 MpernojaBaTelis, HallpaBJIeHHbIE Ha

pa3BUTHC HaBBIKOB HpO(I)CCCHOH&J'IBHOfI JICKCHUKHU, 3aKpCIUICHUC MPAKTUYCCKUX
HpO(i)GCCI/IOHaJ'IBHI)IX KOMHGTGHIII/IfI, MOOIIPCHNUEC UHUITUATUB.
ﬂeKL!M}Z - CUCTEMATUYICCKOC, OCICa0BATCIIbHOC, MOHOJIOTHYCCKOC H3JI0KCHUC

npernoiaBaTeseM yueOHOTO MaTepraa, Kak paBuiio, TEOPETHIECKOTO XapaKTepa.

B mpornecce neknuii pekoMeHayeTcss BECTH KOHCHEKT JIEKIHUi: KpaTKO M CXEMaTHYHO
(UKCUpOBATh OCHOBHBIC WIECH, BBIBOJABI W OOOOIICHWS JIEKIMH; BBIICISATH Ba)KHBIC MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3oOpaThCsi B MaTepuaie He YHaercs, CleAyeT cOopMyJIHpOBaTh BOIPOC U 3a1aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTHYECKOTO) 3aHSTHSL.

Cemunap — 310 Qopma y4yeOHOU NEATENBHOCTH, MPOBOIMMAs B Y4eOHOM 3aBEIEHUU O]
PYKOBOACTBOM IIp€noJaBatciid, raA€ CTYACHTbBI AKTUBHO Y4YaCTBYIOT B O6CY)KJIGHI/I$IX,
MPAKTUYECKUX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.

Jns ycnenmHol moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBCA C TEMOU
3aHATHUA WU OCHOBHBIMHU MaATCpUAIaMU, I-ITO6I:.I HMCTb BO3MOKHOCTH AKTHMBHO Y4YaCTBOBAaThb B
oOcyxaeHuu. Takxe MoJe3HO MOATOTOBUTH BOIPOCHI U MJIEU JUIsl 0OCYKIEHUS, YTO IMOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

DNEeKTPOHHBIA JOKYMEHT



Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a]1a4, KOTOPbIE HY>)KHO PEIIUTh 3a
OTPaHUYEHHOE BpEMS.

[{enb KOHTPOJIBHOM PabOTHI — MOJYYUTH CHEIHAbHBIE 3HAHUS 110 OJTHOM MM HECKOJIBKUM
TeMaM JMCUUIUIMHBI U POJAEMOHCTPUPOBATH HABBIKM UX MTPAKTUYECKOTO IPUMEHEHHUS.

Homawnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHHs. PexoMeHyercs pa3ouBaTh 3aaHusl Ha 3Tambl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

bonycnvie b6annvl — 3TO OLEHKU, KOTOPHIE CTYACHTHI MOTYT IOJYYHUTH 32 BBIOJHEHHE
JIOTIOJIHUTEIIbHBIX 3aJaHUH.

@opmar OOHYCHBIX OajUIOB TIO3BOJIIET CTYJACHTaM YIYYIIUTh OONIYI0 OLEHKY IO
JUCLHUIUIMHE (MOYJII0) U CTUMYJIUPYET YIiyOJIeHHOE U3yYeHHEe MaTepHaa.

Camocmosmenvruass paboma — padoTa CTYJEHTOB, HampaBieHHas Ha YIIyOJeHHOe
W3YYEHHUE OTJIEIbHBIX TEM U BOIPOCOB YUYECOHON AUCHIUIIINHBI (MOIYJIS).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiaMy MPU MUHUMAIIBLHOM y4YacCTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMHu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yYEHUE YUEOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHS 10 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUSA CPOPMUPOBAHHOCTH KOMIIETEHUUH MO
aucuuninnae (moayJo) «Causal analysis (IlppunHHO-CJI€ICTBEHHBIH aHAJIN3)»

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHKEHHH 0OydaroluXcsl M0 JUCLHUIUIMHE (MOIYIIO)
OCYILIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTECTALNH.

IIpome:xxyTouHasi arrectaumsi 1O JUCIUIUIMHE (MOIYJIO) OCYIIECTBIISIETCS B (opme
9K3amMeHa, Py 3TOM TPOBOJUTCS OLIEHKA KOMITETEHITNH, C(HOPMUPOBAHHBIX 10 TUCIUTLINHE.

Jns OueHMBaHUS TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUH
UCIIONIB3YETCS JlecATUOANIbHAS IIKajla OLIEHWBAHHUSA, KOTOpash COOTHOCUTCS C TpaJWLMOHHON
NATHOAIIBHOM IIKAIO0H CIelyIoIuM 00pa3oMm:

[ecatudannbuas IlarudanabHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OIleHKAa OlleHKA AUCHUILTHHE (MOTYJIIO)
10 OTtnuaHO CTyIoeHT MOJIHOCTBIO BiaJieeT 3HAHUSAMH, M3JI0KEHHBIMU B
9 OTIUYHO paboueil mporpamme, ¥ TIYOOKO OCMBICHSET AWCLMIUIMHY
) OTIMYHO (MoTyIB). On CaMOCTOSITEITHHO u JIOTHIECKU

MOCIIEZIOBATEIEHO OTBEYAET HA BCE BOIMPOCHI, AKIEHTHPYS
BHAMaHHE Ha Hamboiee BaXHOM. YMeeT aHaJM3UpOBaTh,
CpaBHUBATb, KJIACCU(UIPOBATD, 000011aTh,
KOHKPETH3UPOBaTh W  CHUCTEMAaTU3UPOBaTh  HM3yUYCHHBIN
MaTepuaj, BBIJICISS KIHOYEBbIE MOMEHTBI W yCTaHABIMBAs
MIPUYUHHO-CIICJICTBEHHBIE  CBiA3U. Yerko  dopmymupyer
OTBETHI, YBEPCHHO HHTEPIPETUPYET PE3YJIbTAThl aHAIM30B H
JIPYTHX HCCIICIOBAHMM, a TaKXKe pPELIacT CIOKHBIC 3aauM.
CTymeHT XOpOoIIO 3HAKOM C METOJIaMHU HCCIICIOBaHUS,

HEOOXOAMMBIMH ISl TIPAKTHUECKOU NEATEITHHOCTH, M yMEeT
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JlecaTuboaibHan) IlaTudanabHas
OIlEHKA OIleHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JucHMIInHe (MOIYJII0)

CBA3bIBATH TCOPECTUYCCKUEC ACIICKThI JUCHUILIAHBI (MOILYJ'ISI) C
MPAKTUYCCKUMU 3a/la4aMU.

7 Xoporto

6 Xopoiio

Crynent obnajgaer 3HAHHSAMHU TpPEAMETa MOYTH B MOJTHOM
o0BeMe paboueii MPorpaMMbl U CAMOCTOSTEIBHO, JIOTHYCCKH
MOCJIeIOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
aKIEHTUPYS] BHUMAaHUE Ha HanOoJee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIACCU(DUIIUPOBATH,
000011aTh, KOHKPETH3UPOBATh MW  CHCTEMAaTH3HPOBATH
M3YYCHHBI MaTepUall, BBIJCHSS €ro KIFUYEBHIC ACIEKTHI U
yCTaHaBIIMBas MPUYIHHHO-CIICICTBEHHBIC CBSI3H.
dopMynUpyeT CBOM OTBETHI, YBEPCHHO HWHTEPIPETUPYET
pe3yJIbTaThl aHAJIW30B W JIPYTHX MCCIEAOBaHUN, a TaKkKe
pelaeT CIOKHBIC CUTYaIlMOHHbIC 3a7a4i. CTYJEHT XOPOIIOo
3HAaKOM C MCTOJaMH HMCCIICAOBAHUI, HCO6XOILI/IMLIMI/I JJIsL
HpaKTH‘-IeCKOﬁ JCATCIBHOCTH, u yYMECT CBA3bIBATH
TEOPETUYECKUE AaCHeKThl MpeaMera C  MPAKTHYCCKUMHU
3aJadamH.

5 Y IOBIETBOPUTEIBEHO

4 Y 10BIETBOPUTENHHO

CryneHT oOyiafaer 0a30BBIMH 3HAHHUSAMHU 10 JUCHUIUIMHE
(Momysro), HO WCTIBITHIBACT TPYOHOCTH pu
CaMOCTOATECIIbHbBIX OTBETax u HCIIOJIB3YET HETOYHBIC
(dhopmymupoBkru. B Xone OTBETOB OH JOMyCKaeT OIIMOKH,
Kacaromuecst cyTd BompocoB. CTymeHT crmocoOeH pemaTh
TOJBKO CaMble TMPOCTBIE 3aJaud M  BIaJeeT JIHIIb
MHUHUMAaJIBbHBIM HA0OPOM METOJIOB UCCIICIOBAHUS.

He cnaun

He cnaun

1 He cnan

CTy,Z[eHT HC OBJIAZCI 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 10

npeaMeTy U HE MOXKCET OTBECTUTHL Ha BOIIPOCHI, JAXKE CCIIN
npenogaBaTeiib 3a1a€T JOIIOJIHUTCIIBHBIC HaBOJAIIHUEC
BOIIPOCHIL.

Jucnunnuna (Mmonyns) «Causal analysis (IlpyunHHO-C1€1CTBEHHBIN aHAN3)» OLIEHUBAETCS

CIIETYIOIIIM 00pa3oM:

AKTHBHOCTH Bec

Onucanne

Jlomaraue 3aganus 40% | HabGop 3ama4 1o TeMaM HeJeNu

Kontponsusie padotsl | 45% | IIncemennas pabora c HAOOPOM 3a7ay, KOTOPbIE HYKHO PEILUTh 32
OTpaHUYEHHOE BpeMs

Ox3ameH 15% | [TucemenHast wiu yctHas paboTta HaJl 3aJJaHHeM, HaPaBJICHHBIM Ha
MIPOBEPKY MOTYYCHHBIX 3HAHUI U HABBIKOB IO JUCIUILTHHE (MOJIYJIIO)

B paMKax U3yudCHUA JUCHUIIIINHBI (MOI[}/'JBI) BO3MOJXHO ITOJTYYCHUC 6OHYCHBIX 0aJioB.

®opmysa pacyéra UTOroBoi oueHKH Mo aucnumianHe (Moaymw) «Causal analysis
(IIpuunHHO-C/IeACTBEHHBbIH aHaMu3)»: «0,4 X cpennee 3a nomaurHue 3aganus + 0,45 X cpegnee
3a KOHTPOJIbHBIEC paboThI + 0,15 X sx3amMen».
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Texkyluuii KOHTPOJIb YCIIeBAEMOCTH 00y4AKOIIMXCS M0 AUCHUIIMHE (MOLYJII0)

IIpumepHbIe fOMALLIHUE 3aJaHUS
Jomamnee 3aganue 1.

Yacts 1. Koppeasinus 1 npuYMHHOCTH

1. IlpuBectu 3 npumepa JOKHBIX KOPPEISALUUN U OOBSICHUTD POJIb CKPBITHIX TEPEMEHHBIX.

2. Pa3o0Opare NpPUKIAJAHOM Kelc W ONpeAenuTb, SBISAETCA U HaOMonaeMas CBs3b
MIPUYUHHOM.

3. ChopmynupoBaTb KpPUTEPHH, KOTOpPbIE OJDKHBI BBIMOJHATHCS [UIS YCTaHOBIICHHS
MPUYUHHOCTH.

Yacts 2. Rubin’s Causal Model

4. ®opmanbHo 3anucath ATE depe3 noTeHIUaTbHBIE HCXO/IBI.

5. O0BsicHUTB TPOOIEMY KOHTP()AKTUYIECKOTO HAOIIOICHHSI.

6. [IpoananusupoBats, BeinonHsAOTCS 1 SUTVA u unconfoundedness B mpennio:keHHOM
Kelice.

Yactse 3. Kay3anbHble rpagbi

7. Hoctpouts DAG nasns 3a1aHHOTO Keica.

8. Omnpenenuts confounder, mediator u collider.

9. Yka3aTh MUHUMAaJILHBIN HA0OP MepeMeHHbIX it KOHTpods (backdoor criterion).

10. O6ocHOBATH CTpaTEruio UACHTU(DUKAIIMYA TPUIUHHOTO 3 dexTa

Jlomamnee 3a1aHue 2.

CMoJienupoBaTh JaHHbIE U OLIEHUTH 3()(HEKT BO3AECHCTBHS Yepe3 PErPECCHIO.
Pa3paborates auzaitn RCT nns npukiiagHoro keiica, onucath puckH attrition u spillover.
PaccuuTats propensity score (JIOrucTUUecKasi perpeccus).
[Mposectu matching (nearest neighbor wnu caliper).
ITpoBepuTh OanaHc KoBapHuar 10 U MOCJIe MATYMHTA.
PeanuzoBats IPTW u cpaBuuTh orieHku shdexra.
Omnwucath cuTyaluio, rje TpedyeTcs WHCTpYMEHTallbHas MepeMEHHas, M NPeaIokKHUTh
BO3MOJKHBI UHCTPYMEHT.

8. CpasHuth MeTobI (perpeccust, PSM, IPTW, IV) no npeanonaoxeHusM 1 orpaHuY €HUSIM.

NoabkowhE

JomauiHee 3aganue 3.

CMoJienupoBaTh JaHHBIE U OLIEHUTH 3()(HEKT BO3AECHCTBHS Yepe3 PErPECCHIO.
Pazpaborats auzaiitn RCT mis mpukitamHoro keica, onucaTh pUCKH attrition u spillover.
PaccuuTath propensity score (JIOrHCTHUECKasi perpeccus).
[Tposectu matching (nearest neighbor wnu caliper).
ITpoBepuTh Oananc KoBapHuar 70 U MOCJIe MATYMHTA.
PeanmuzoBats IPTW u cpaBHuTh orieHkn s dexra.
Onwucath cuTyaluio, rje TpedyeTcs WHCTPYMEHTalIbHAs MepeMEHHas, M NPeIIoKHUTh
BO3MOJKHBII HUHCTPYMEHT.

8. CpaBHuth MeTobI (perpeccust, PSM, IPTW, IV) no npeanonoxxeHusiM 1 orpaHUueHUSIM.

NoabkowhE

Jdomamnee 3ananue 4.

Peanmuzosars DiD Ha cMHTETHYECKUX TaHHBIX.
[IpoBepuTh NpeaIoNOKEeHNE NapajljIeIbHbIX TPEHIOB.
[Toctpouts event study rpaduxk.

PeanuzoBarts triple differences (ecu mpumeHuMO).
CmonenupoBath kelic st Synthetic Control.

s E
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6. IlocTpouTh CHHTETHYECKYIO KOHTPOIBHYIO TPYIIITY.

7. Cpasuauts DiD u SCM.

8. [IIposectu placebo test.

9. BremonHHTH sensitivity analysis.

10. IIpoananu3upoBaTh YCTOMYUBOCTH d(PPeKTa K M3MEHECHUIO CIIEITU(UKAIIUN MOJICITH.

IIpuMepHbIe 3a1aHusA 1)1 KOHTPOJILHOI padoThI
KonTpoabHnas padora 1.

1. B naHHBIX 1O OHJAWH-KypCy ecTh mnepemeHHbie: Treatment (0/1), Score, Age,
Experience. Ouenena propensity-Moieib 1 outcome-mMoelb.

3anganme: 3anummute Gopmyny doubly robust onenku ATE i ganHoro ciryyasi.

2. llna ouenku BhusiHus ckugku (Treatment) Ha Beipyuky (Revenue) ucmnomib3yercs
JMHEWHAas perpeccusi C KOBapHaTaMH.

3ajganme: 3anuiuTe cnenudUKanno outcome-MoIeNH.

3. BeposaTHOCTh yuacTHs B IpoTrpaMMe 3aBUCHT OT BO3pacTa U JOXOA.

3ajaHme: 3anUIINTe JOTMCTUYECKYIO PEIPECCUIO IS OLIEHKHU propensity score.

4. Nanbl qansbie: 3G QexT s noap3oBaTeseld miiaame 25 jget paseH S, crapiie 25 — 1.

3aganue: 3anummure GopmansHo onpenenenue CATE nns rpynner mnafme 25 ner.

5. Causal forest mokasai MmooXUTEIbHBIA 3PPEKT TOIBKO JIJIS MOJIB30BATEICH C BHICOKHM
JIOXOJIOM.

3ajanue: UHTEPIPETUPYNUTE ITOT PE3YIBTAT B TEPMUHAX T€TEPOreHHOTO dPeKTa.

6. Ilpu pa3Ouenun no nepemMeHHoN Age Moienb JeIUT BBIOOPKY Ha JIBE€ YacTH I OLIEHKU
addekra.

3agaHme: yKaxuTe, Kakoi KpUTepuil UCIIONb3yeTcs A BIOOpa pa3OueHus B causal tree.

7. Crunienaus HasHavaercs, ecian oamr > 80.

3ajganHme: 3anuIInTe perpeccCUoHHy0 Mozenb sharp RDD.

8. He Bce crymenTsl ¢ 6aioM > 80 momy4aroT CTUIICH TUIO.

3ananme: ykaxute, kakoi 3¢ ekt (ATE, ATT unu LATE) uanentudpunmpyercs B fuzzy
RDD.

9. Ouenka RDD mnpu oxne +2 Oamra paér sddexr 10, npu +10 — »sddexr 4.
3aganue: yKaKuTe, KaKOe OKHO MPHUBEIET K MEHBIIEMY CMEIIIEHHIO OI[CHKH.

10. Outcome-monensb 3a1aHa HEBEPHO, HO propensity-MoJiesib KOPpPEeKTHa.

3ananme: ykaxure, Oyzaet 1u DR-orienka HecMemEéHHON

KonTtpoabsHnas padora 2.

1. lanst nepemennbie: Post, Treatment, Y.

3ajganmue: 3anummTe perpeccuonnyo Monenb Difference-in-Differences.

2. Koaddunuent npu B3aumoaeiictsuu T reatment x Post pasen 3.

3aganue: UHTEPIPETUPYNHTE 3TOT KOOPPHUIIUEHT.

3. Jlo BMemarenscTBa TPEH/I treatment-rpymisl pacTéT ObICTpee KOHTPOJIBHOM.
3aganme: yKaxuTe, HApYIIECHO JIM IPENOI0KEHUE NapauIeIbHbIX TPEHI0B.

4. KoadduuuenTs 3a 3 rona 10 BMeNIaTeabCTBA CTATUCTUYECKU 3HAUHMBI.
3aganme: yKaKuTe, MOXKHO JIM CUUTATh MoJienb DiD KoppeKkTHOM.

5. JlobGaBiieHa TpeThs NEpeMEHHasi — PETHUOH.

3ananme: ykaxxuTte, Kakyio npobiemy pemaer triple differences mo cpasuenuto ¢ DiD.
6. CuHTEeTHYeCKasl TpyIIa MOYTH COBIAAAET C (aKTHISCKOU IO pePOPMBI.
3ajanue: yKaKuTe, CBUACTEILCTBYET JIM 3TO O XOPOIIEeM KadecTBe MoA00pa BECOB.
7. ITocne pedopmbl pakTHUECKHI MTOKA3aTEh BBIIIE CHHTETUYECKOTO HA 5 ¢TMHMII.
3ajanue: UHTEPIPETUPYNUTE 3Ty Pa3HHUILY.

8. Iyt npyrux pernoHoB 3G HeKT OJU30K K HYITIO.
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3amaHue: yKaXUTe, YCUIMBACT JIM 3TO JOBEPUE K OCHOBHOMY PE3YJIbTaTy.

9. Ilocne nobapnenus koBapuar 3G ekt cHuxaercs ¢ 6 10 1.

3anaHue: yKaXuTe, CBUACTEIBCTBYET JIK 3TO O BO3MOKHOM CMEIIICHUU B 0A30BOI MOJICITH.
10. Ectb ogun peruon ¢ pepopmoit u 15 6e3 pedopmsl, nannsie 3a 10 neT.

3ananmue: Boioepute oauH meto (DiD nmu SCM).

33[[31-[1/[9[ IJIA l'[pOMB)KyTO‘lHOﬁ aTTeCTallui 110 JTMCHUIIJINHE (MO)Iy.TIIO)

Ne 3aganue OtBeTt Kommnerennus
n/n
1. | Ha3oBuTE OCHOBHOE OTIUYHE KOPPEIAIHUHA OT He yxa3biBaer Ha YK-6

MPUYMHHO-CIICACTBEHHOM CBSI3H. MPUYUHHOCTH

2. | Ha3zoBuTe KII104€BO KOMIIOHEHT Kay3aJbHBIX MOJICIICH. IlepemeHHBbIE OIIK-2

3. | B Rubin’s Causal Model, 4ro npeactaBisioT Bo3moxHbIE IK-3
MOTEHIHATbHBIC UCXOJIbI? pe3yAbTATHI

4. | Ecmm o pesynbratam oueHkr ATE Bel nomyunnu Buenpenue [K-5
MOJIOKHUTENbHBIA ¥ CTATUCTUYECKH 3HAUNMBIN 3 ekt
HOBOH (pyHKIIMHU, KaK OJHUM CJIOBOM Ha3bIBaCTCS
pexoMeHaIyst 0 e€ BHSAPSHUH B MPOAYKT?

5. | Kakyto posb urparot CKphIThie IEPEMEHHBIE B OIINOKaX HckaxatoT cBs3b YK-6
WHTEpOpPETaluy KOppeasiuui?

6. | Yro takoe Directed Acyclic Graph (DAG)? I'pad 6e3 nUKIOB OIIK-2

7. | HazoBute Tun a3dpdexra Bozaeiicteust B Rubin’s mogenu. | Cpenuuii apdext IK-3

8. | Ecnu npu ananuse Difference-in-Differences napyiieHo [epecmotp [K-5
MPEIONI0KEHNE apaJUIeTIbHBIX TPEHIIOB, KaK OJJHUM
CJIOBOM HAa3bIBA€TCS] PEKOMEHIALMSI OTKA3aThCs OT
MPAaKTUIECKOT0 MPUMEHEHUsI TOJYYSHHON OLEHKH?

9. | Ouenute, noyemMy BBEJCHUE B IPUYNHHO-CIICCTBCHHBIH ITomoraert VK-6
aHaJIM3 BayKHO JUIsI CAMOOLIEHKH MTPO()eCCHOHANBHBIX COBEPILEHCTBOBATH
HaBBIKOB. MOJIXOJIBI

10. | HazoBute meron noctpoenns DAG anst ananuza Onpenenenve OIlIK-2
3¢ dekToR. CBsI3eH

11. | Kak nomyuieHus BIUSIOT HA HHTEPIIPETALHIO OrpaHu4nBaroT [1K-3
WHAWBUAYAIBHBIX 3P PEKTOB? BBIBOJIBI

12. | Ecnu ananu3 rereporeHHbIX 3G eKToB moxaszai, yTo TapretupoBanue [IK-5
BO3/IeiicTBHE 3((EKTUBHO TOJBKO JIJISl ONPEICIIEHHOTO
CerMeHTa I0JIb30BaTeNel, Kak OIHUM CJIOBOM
Ha3bIBACTCSI PEKOMEHJAINS IPUMEHUTD U3MEHEHUE
TOJBKO K TOU Tpynme?

13. | Kak ckpbIThIe TIepeMeHHbIE BIHSIOT Ha Bally 3aTpyaHSIOT YK-6
CIOCOOHOCTD OIIPEeNsiTh IPUOPUTETHI B aHAIN3E HUACHTUPHUKALNIO
IaHHBIX?

14. | Kak momymieHuns B Kay3aJIbHBIX MOJIENIAX TIOMOTAlOT DopManU3yIOT OIlIK-2
COBEPILIEHCTBOBATH TEOPUH? 3¢ peKThl

15. | IIpumenute Rubin’s Mozens K 3ajaue OLCHKN BIUSHUS Pacuer ahdexra [K-3
KaMIIaHWW: Ha30BUTE KIIFOUEBOH IIar.

16. | Eciu sensitivity analysis moka3aj BEICOKYIO Bamunars IIK-5
YyBCTBHUTEJILHOCTH OLICHKH K CKPBITBIM MEPEMEHHBIM,
KaK OJIHUM CJIOBOM Ha3bIBACTCSl PEKOMEHAALIUS
MIPOBECTH JIOTIOJIHUTEIIBHYIO MPOBEPKY MOJIEIH?

17. | HazoBute ciocob coBepIICHCTBOBAHUS COOCTBEHHOM CamoorieHKa YK-6
JeSITeIbHOCTH HAa OCHOBE TIOHUMaHHS OLTHOOK JOMyLICHUH
WHTEPIPETALUHN KOPPEISIHH.

18. | HazoBuTe cmiocod COBEpIICHCTBOBAHMS KOHIICIIIIHIT B WrepatuBHoe OIIK-2
Kay3aJbHBIX MOJIENISAX C MCIOJIb30BaHUEM rpadoB. TECTHPOBaHHE
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OLIEHKY 3 eKTa TOIBKO U MOArpynnsl compliers, kak
OJTHAM CJIOBOCOYCTAHHEM Ha3bIBaeTCs Takou d(hPexT?

treatment effect /
LATE

19. | Kak Rubin’s Mozienb momMoraet yBUIIETh CIEACTBHS B ®dopmanuzyer TIK-3
aHaJgn3e JaHHBIX? NPHUYUHHOCTh
20. | Ecau MeTo HHCTPYMEHTAIBHOM IIepeMEHHOM nai local average IIK-5
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