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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  HAykKH, mnpoduib MammuHHoe oOydeHue, YTBEPXKICHHBIH IPUKa30M
MunucTepcTBa HayKH U BbIciIero oopasosanust Poccuiickoit @enepannu Ne 8§10 ot 23.08.2017
roja.

N3zyuenne nucruminnabl (Moxyns) «Causal analysis (IIpuanHHO-CIEICTBEHHBIH aHAIN3)»
MO3BOJIIET MPUHUMATh 00OCHOBAHHBIE YIIPaBICHUECKHUE U POAYKTOBBIE PELICHHS, OMUPAsCh Ha
BBISBJICHHE pPEATbHBIX A(P(PEKTOB BO3JACHCTBUSA, a HE Ha KOPPEISALHOHHBIE 3aBUCHMOCTH.
Brnanenue xay3albHBIMH METOJaMH CYILIECTBEHHO MOBBIIIAET Ka4e€CTBO OIEHKU 3 (HEKTUBHOCTH
CTpaTeruil, MOJUTHK U OM3HEC-UHULIUATHB.

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

Hacrosmas nucuurninnaa (MOAysb) BKIIIOUEHA B Y4€OHBIIH TUIaH IO TPOrpaMMe MOArOTOBKU
maructparypsl 1o HamparieHuo 02.04.01 MaremaTrika M KOMIIBIOTEPHBIC HAYKH, TPOGUIH
MamunaHoe oOyueHue U BXOIUT B BapuaTHBHYIO yacTh bioka 1, popMupyemyro ydacTHUKamMu
00pa3oBaTeNbHbIX OTHOIICHUMN, KaK TUCIIUILIMHA 10 BEIOODY.

Hucnurnuna (MOyJb) U3ydaeTcs Ha 2 Kypce B 4 cemecTpe, JOCTYITHA ISl IPOX0XKICHUS IPU
YCIOBHM  YCIIEIIHOTO  3aBEpUICHHUs JUCHMIUIMH  (Mojayiel) «OCHOBbI — CTaTHCTHKH» U
00IIeyHUBEPCUTETCKUX (paKyIbTaTuBOB «Python st aHanmm3a maHHbIX» U «OHIaHH-IKCTIEPUMEHTHI
JUIS OITUMU3AINH MTPOAYKTa» M YCHEITHOTO MPOXOKICHUS BXOAHOTO TECTHPOBAHUS.

Heab wu3yyeHHs] AUCHUIVIMHBI (MoAayJsi): (opMuUpOBaHHE CHUCTEMHOIO HOHUMAaHMS
METOJIOB MPUYUHHO-CJIEJCTBEHHOIO aHaJIN3a U MPAaKTHUUYECKUX HABBIKOB BBISBICHUS, OLICHKH U
UHTEpIpeTally Kay3adbHbIX 3((EKTOB B MPUKIIAJAHBIX 33/1a4ax.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— cpopmupoBaTh IIOHUMAaHHE pa3nuuui MEXILY KOppensuuen U
IIPUYMHHO-CJIEICTBEHHOM CBSA3bI0, a TAKXKE U3YUYUTh OCHOBBI Kay3aJIbHBIX MOJEIEH U
rpagos,;

— ocBouTh npuHIUNbl Rubin’s Causal Model u nHayuutbes (opMamTu30BBIBATH
NpUIMHHBIE YPPEKTHI B paMKaX MOTSHIIHATBHBIX HCXO/I0B,;

— W3YYHTH PaHIOMHU3UPOBAHHBIE KOHTPOJIUPYEMEBIE OKCTIEPUMEHTHI "
KBa3mIKcriepuMeHTanpHbie MeToabl (PSM, DiD, RDD) ¢ ananu3oM ux mpeuMyIiecTs
Y OTPAaHUYECHU;

— OCBOHTH COBPEMEHHBIE METOJbI OIEHKH Kay3aJdbHBIX d(¢exToB, BKimoyas Causal
Forest, IPTW u doubly-robust moaxosi;

— c¢hopMUpOBaTh MPAKTUUYECKHE HABBIKM BOCIPOM3BEACHUS Kay3aJbHBIX MOJIEJCH,
BBISIBJICHUS TETEPOTEHHBIX YPPEKTOB U MPUMEHEHHSI COOTBETCTBYIOIIMX METOJIOB B
y4eOHBIX U MPHUKIIAJHBIX KEeHCax.

B pesyibTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUICH 10JIKEeH
3HaAmMb:

— pa3HUIlY MEX1y KOppensluuei 1 IpUYHMHHO-CIIeICTBEHHOH CBA3BIO;

— Kak paboTaroT Kay3aJbHble MOAEIH U Tpadsl;

— npuHIUIb padoTsl "Rubin’s Causal Model™;

— OCHOBHBIE Kay3aJbHbIE MOICIIH;

— rpad)oBBIE MOJICTH YCTAaHOBIICHHS IPHYUHHO-CIICICTBEHHBIX CBS3CH;

— IouYeMy pe3yjibTaTaM PpPaHAOMHU3UPOBAHHBIX KOHTPOJIUPYEMBIX HKCIEPUMEHTOB
JIOBEPSIIOT;

— B KaKHX CIIy4asx ¥ KakuM 00pa3oM NPUMEHSTh KBa3HIKCIIEPUMEHTHI;

— Kak paboTaert, mpeuMyIecTBa u orpannueHus "Propensity score matching";
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— Kak pabotaer, npeumymiecta u orpannuenus "Difference in differences";

— Kak paboTtaeT, mpeumMyIiecTBa U orpanudeHus "Regression discontinuity design";

— Kak pabotaeT, mpeumyiectBa u orpanndeHus "Causal Forest";

— Kak paboTtaeT, mpeumyiecTBa u orpanudeHus "[PTW",

— Kak paboTaroT, mpeumyIiecTa u orpannueHus Doubly-robust MeTompsi.
ymembp:

— BOCTIPOM3BOJUTH Kay3aJlbHbIE MOJICIIH,

— BOCTIPOU3BOJUTH Ipad)OBBIE MOJIEITH TPUUMHHO-CIICICTBEHHBIX CBS3ECH;

— OMpeAeysITh reTeporeHHbie 3P PeKThl BO3NCHCTBYS;

— MNPHUMEHSTh KBa3UIKCIIEPUMEHTHI B y4eOHBIX Keicax;

— npuMenaTh "Propensity score matching” B yueGHBIX Kelicax;

— npumensts "Difference in differences” B yueOHbIX Keficax;

— npumMenaTh "Regression discontinuity design™ B yueOHbIX Kelicax;

— npumensaTh "Causal Forest" B yueOHbIX Kelicax;

— npuMeHATh "[PTW" B yueOHbIX Kelicax;

— npumMeHATs Doubly-robust MeTobI B yueOHBIX Kelcax.
enademp:

— HaBBIKOM MOHUMAaHHSI OTJIMYHS KOPPEISIUU U TPUIMHHO-CIICICTBEHHOW CBS3H BO

BpEMsI IPUHSATHUS PEIICHUH,

— HaBBIKOM HHUBEIUPOBAHHS IeTEPOreHHBIX 3(pPEeKTOB BO3IEHCTBHS;

— HaBBIKOM IMPUMEHEHHUS Ha MIPAKTUKE KBa3HIKCIIEPUMEHTOB;

— HaBBIKOM npuMeHeHus "Propensity score matching” na npakTuke;

— nassikoM npumenenus "'Difference in differences™ na npakruke;

— HaBbIKOM npuMeHeHus "Regression discontinuity design” uHa mpakTtuke;

— HaBblkoM npuMeHeHus "Causal Forest" Ha npakTHKe;

— HasblkoM npuMeHeHus "[PTW" Ha npakrtuke;

— HaBbIKOM mpuMeHeHus Doubly-robust MeTo 161 Ha TIpaKTHKE.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJICHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIMUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2.

YMeeT CTaBUTh peaarucTUUHBIE U
JIOCTHXUMBIE 1IeTH, OTPEACIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, a TAKXKE
pas3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3.

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
nmuddepeHnranbHble YpaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXO0BI K
UCCIICIOBAHUIO M aHATIU3Y
JIAHHBIX

OIlK-2.2.

Ywmeer pazpabareiBath U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, 2 TAKXKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3.

Nmeet mpakTUyecKuid OMBIT
CO3JaHMs U HCCIIEIOBaHUs
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00paIUsX, Iie ObUIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTs 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJIBI peIICHHS 337134
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTaBICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS 115 JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3aJa4, BKJIIOYas y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[1K-4.

CriocobeH my0nuaHo
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHbIC HAYYHbIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3alUU IaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JIOTHYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yIIbTATH, ANaTUPYS UX JJIS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMAIIUH

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJEHCTBYs C ayTUTOpUEN
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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 30 Jomarirame
3aJlaHusl
2 OCHOBHBIE METOJIBI JTSI 7 7 30 Jomaraue
CTAITMOHAPHBIX BO 3aTaHwMs,
BPEMEHH MTEPEMEHHBIX KonTponbHas
pabota
3 Outcome/Treatment 8 8 31 Jomamuaue
MOJIETIH, TeTePOTeHHBIE 3a/TaHwMs,
3¢ (}EKTHI M KaK uX KontponbsHas
OLICHMBATh pabota
4 MeTtonbl aHaIn3a 8 8 31 JloMarHaue
BPEMEHHBIX 3a/TaHwMs,
MEPEMEHHBIX U KonTposbHas
HEYCTONYHNBOCTH pabora
3auem 8
Hmozo: 30 30 8 122
O6vem oucyuniunsvt (Mo0ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)
4. CopepxxaHue IMCUMILTHHBI (MO1YJIs1)
Nen/mm HaumeHoBaHue pasaeiia Conep:xanue TUCHUIUTHHBI (MOIYJs1) IO TeMaM

AUCIHUNJIMHBI (MOYJIs1)

OO0111ee BBEIEHNE

Beenenue, Koppensiuus u npuIrHHO-CIIEICTBEHHAS 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.

- UaTynTHBHBIE U (hOpMaTbHBIE IPUMEPHI.

Rubin’s Causal Model:

- [Morennmansubie ucxo sl (potential outcomes framework).

- Average Treatment Effect (ATE).

- [Ipobnema xoHTpdakTHUeCKOro HAOIIOICHHS.

- OcHognble npeanonoxenns moaenu (SUTVA, unconfoundedness).
- Unareprperarys IPUIHHHOTO 3G PEeKTa B TEPMHUHAX MOTEHIIUATBHBIX
HCXOJIOB.

Kay3asbHbie MoJenn U rpadbr:

- Directed Acyclic Graphs kak HHCTpYMEHT OITUCAHUS PUYNHHBIX
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 IS
CTaIllMOHAPHBIX BO BPEMEHU
MTePEMEHHBIX

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

- [IpuaNIH cmydaifHOTO pacupeaeneHus] Y9aCTHUKOB B TPYIIITHL.

- KonTpons BHEeNTHHX ()aKTOPOB U yCTPAHEHNE CMETIIEHHH.

- Paznnunst Mexxay nmapajienbHBIM U IEPEKPECTHRIM AU3aHOM.

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

Conocrasienue 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.

- Orpanngenns PSM 1 BO3MOXHBIE OIIHOKH.

KBazuskcnepuMeHTsl, METOJI MHCTPYMEHTAIbHOM NepeMeHHOM:

- Korzna HEBO3MOKHO ITPOBECTH PaHIOMHU3UPOBAaHHBIE KOHTPOIUPYEMBIE
9KCIEPUMEHTBHI.

- OCHOBHBIE THITbI KBa3UIKCIIEPUMEHTAIBHBIX TU3aiHOB.

- lcTouHMKN JaHHBIX A KBa3UIKCIIEPHUMEHTOB.

- CusbHble U cia0ble CTOPOHBI MTOIXO0/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, Kay3aIbHbIC 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 PELICHUI.

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 napanaenbHbIX TPEHAOB.

- [locTpoeHne u nHTEpNpETANNI MOJIEIEM.

- Pacmpennsie Bepcun: triple differences, event studies.

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

- KoHnenmust co3nanus CHHTETHYECKUX JBOMHUKOB.

- [locTpoeHre CHHTETUYECKOM KOHTPOJIBHO MOMYJISIIHH.
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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

YHUBEpCUTET  pacrnojaraeT TMOJHBIM  HAa0OpPOM  JHUIICH3HOHHOTO H  CBOOOJHO
pacnpocTpaHsieMOro MpPOrpaMMHOT0O oOecredeHus, BKIIOYash MPOAYKTHl OTEYECTBEHHOI'O
IIPOU3BO/ICTBA.

Kaxxaplii cTyneHT B TedeHHe BCero mnepuoaa OOy4YeHHs IOJIy4YaeT HWHIAWBHIYaJbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEeIbHOM Cpefie YHUBEPCUTETAa. OTHU CHUCTEMBI MPEAOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 32 €r0 Mpe/IeaMH.

Crynenram o0ecriedeH yJalleHHBIH JTOCTYIl K COBPEMEHHBIM MPO(eCcCHOHAIBHBIM 0a3aM
JaHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

OcHosnas numepamypa:

1. Cunnsie, H. U. Teopus minaHupoOBaHUS SKCIEPUMEHTA U aHAIU3 CTAaTUCTUYECKUX
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 : smektpoHHbI // O6pa3oBarenbHas matdpopma 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 u3f., ucrp. u gom. — MockBsa :
NznarensctBo FOpaiit, 2025. — 132 ¢. — (Bsicmee oopazoBanne). — ISBN 978-5-534-14677-6.
— Texct : osnexktponuHsli // OOpa3oBatenbHas 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 cllydyailHble mpouecchl : yuyeOHuk s By3oB / B. 1. bepukamsumu, C. II
OcbkuH. — 2-¢ u3M., uctp. u aon. — Mocksa : M3natensctBo FOpaiit, 2025. — 164 ¢. —
(Boiciee obOpazoBanme). — ISBN 978-5-534-09216-5. — TekcT : 3JeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/563721.

2. YeprhikoBles, B. K. MaremaTnueckas Teopusi puckoB. AHaJIU3 PUCKOB B COLMANIBHO-
sKOHOMHUYECKOM 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. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBHJIaM U HOPMaM U 00ECIIeYHMBAIOIIECH POBEICHNE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4dHO-
HCCJIEIOBATENBCKOM paboT 00yUarouXcsl, IPelyCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomMerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JCKIIMOHHOTO  THUIA, 3aHATUH CEMHHAPCKOro (NMPAaKTHYECKOrO) THIIA, TPYIIOBBIX H
WH/IMBUYAJIbHBIX KOHCYJIBTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTaIllH, a TaKKe
MIOMEIICHUS IS CAMOCTOSATEIBHON paObOThl M TOMEIICHUS ISl XPaHEHHS U MPOMUITAKTHIECCKOTO
oOciyxuBaHusi yaeOHOTro 00opynoBaHus. [loMereHnss YKOMIUIEKTOBAHBI CIIEITUAIM3HPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

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

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CIIeLMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl JEMOHCTPALIMOHHOE 000pYyI0BaHHUE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUIsL MCTIONIb30BaHUS MHBAJIMJAMH M JIMLAMU C OTPaHMYEHHBIMM BO3MOKHOCTSIMM 370POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  Cpely
YHuBepcurera.

OOyyaromMMcsl IPEeNOCTaBIAETCA JOCTYN (B TOM 4YHCIE YIAlIEHHBI) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
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  OOecreyeHusl, COBPEMEHHble MpodeccuoHanbHble 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 OlleHOUHbIE MaTepHuaJbl
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, CEMHUHAPBI, KOHTPOJIbHBIE Pa0OTHI, TOMAIITHUE 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 KOMHGTGHHHﬁ, MOOIIPCHNUEC HHUITUATUB.
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 HWIEH, BHIBOJBI M OOOOIICHHUS JIEKIMW; BBIIENATH BaXKHBIE 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, cieAyeT chOopMyIHpoBaTh BONPOC U 3a4aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTHYECKOTO) 3aHSTHSL.

Cemunap — 310 Qopma y4yeOHOU NEATENBHOCTH, MPOBOIMMAs B Y4eOHOM 3aBEIEHUU O]
PYKOBOACTBOM IIp€noJaBatciid, rA€ CTYACHTBI AKTUBHO Y4YaCTBYIOT B O6CY)K)ICHI/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 MOJIe3HO MOATOTOBUTH BOIMPOCHI M MU ISl 0OCYKIEHUS, YTO MOMOKET
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 CHEIHAbHbBIE 3HAHUS 110 OJTHOM UM HECKOJIBKUM
TeMaM JMCUUIUIMHBI U POJAEMOHCTPUPOBATH HABBIKM UX MTPAKTUYECKOTO IPUMEHEHHUS.

Homawnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMalIHUMU 3aJaHUSIMU BaXXHO BHHUMATEIBHO O3HAKOMUTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBaTh 3aaHus Ha STarbl, 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 TOJYYHUThH 32 BBIOJHEHHE
JIOTIOJIHUTEIIbHBIX 3aJaHUH.

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

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YIIYOJIEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIPOCOB YUYECOHON AUCHIUIIINHBI (MOIYJIS).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiaMy Mpyu MUHUMAJIBHOM y4YacTHH MpernoiaBaress. 3aaun CTyIeHTa BKIIIOYAIOT paboTy
C KOHCIIEKTaMu JIKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUSA Pe3y/IbTATOB 00y4YeHHS 10 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUS ChOPMHUPOBAHHOCTH KOMIIETEHUMH MO
aucuuninnae (moayJo) «Causal analysis (IlppunHHO-CJI€ICTBEHHBIH aHAJIN3)»

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHKEHHH 0OydaroluXcsl M0 JUCLHUIUIMHE (MOIYIIO)
OCYILIECTBIISIETCA B BUJI€ TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTALUH.

IIpome:xxyTouHasi arrectaumsi 1O JUCIUIUIMHE (MOIYJIO) OCYIIECTBIISIETCS B (opme
3auema, IPU STOM MIPOBOAUTCS OI[EHKA KOMIETSHIIUH, CPOPMUPOBAHHBIX O JUCIHUILTHHE.

Jns oueHMBaHUSA TEKYLIETO KOHTPOJS YCHEBAEMOCTH M IIPOMEKYTOYHOHM aTTeCTAlluU
UCIIONIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUSA, KOTOpask COOTHOCUTCS C TpPaIULMOHHOMN
NATHOAIIBHOM IIKAIO0H CIelyIoIuM 00pa3oMm:

HdecaTubannbuas IlaTudannbHas Ouenka 3a OO0mas xapakTepucTHKa pe3yJibTaTa
OIleHKA OIleHKAa 3ayer 00y4eHus1 Mo JUCHUILTHHE (MOTYJTIO)

10 OTtnuaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMHU,

9 OTaM4HO 3auTeHo W3J0KEHHBIMH B pabodell mporpamme, H

8 OTIHYHO 3auTeHo IYOOKO OCMBICIISICT AWCIHUIUINHY (MOIYJIH).

On CaMOCTOSITETILHO " JIOTHYECKU

MOCJIE/IOBATEIbHO OTBEYAET HA BCE BOMPOCHI,
aKIEHTUPYS BHUMAHUE Ha HanOOJee BaXKHOM.
Ymeer aHAJTU3UPOBATH, CpaBHHBATH,
KJIACCU(PHUIIMPOBATD, 0000111aTh,
KOHKPETH3HUPOBATH M  CHCTEMATU3UPOBAThH
U3YYCHHBIH MaTepuall, BBIACISS KIOUCBBIC
MOMEHTHl W  yCTaHABIWBAas  NPUIUHHO-
CleqCcTBEeHHbIE CBsi3u. YeTko ¢opMmymnupyer

OTBETHI, YBEPEHHO HWHTEPIIPETUPYET
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJbTaTa
OLICHKA OLICHKA 3a4ger 00y4eHMs N0 JUCHUTUINHE (MOIYJTI0)

pe3yIbTaThI aHaJIN30B u JIPYTHX
HCCIICOBAHNN, a TaKKe peIlaeT CII0XKHBIC
3agaun. CTyJICHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU IS
MPaKTUYECKOW  JESITENbHOCTH, W yMeEeT
CBSI3BIBATh TEOPETUUCCKUC aCIIEKTHI
MUCIUIUTAHBL  (MOAYNSA) C TPAKTHYECKUMHU

3aJlauaMH.
7 Xoporio 3auTeHo CryneHT oO0OJiajjacT 3HAaHUSAMH TpPEaAMeTa
6 Xopomio 3a4yTeHo IMOYTH B TIONHOM oOBeMme  pabodeid

HpOrpaMMBl M CaMOCTOSITENIBHO, JIOTHYECKH
HOCJICIOBATENIbBHO M BCECTOPOHHE OTBEYAET
Ha BCE BOINPOCHI, aKIEHTUPYS BHIMaHHE Ha
HaunboJiee 3HAUYMMBIX MOMeHTax. OH yMmeeT
aHaJIU3UPOBATH, CpaBHUBATH,
KIJIACCU(HUIPOBATD, 00600m1aTH,
KOHKPETH3UpPOBATh W CUCTEMaTH3HPOBAThH
M3y4YEeHHBI  Marepuan, BBIICNSAS  €ro
KIIFTOUYEBbIC ACIICKThI u yCTaHaBJIMBas
MMPUYINHHO-CJICACTBCHHBIC CBA3H.
@dopmynupyer CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET pE3YIbTaThl aHAIU30B U
JOPYTHX WCCIEJOBaHUM, a TaKkKe peraer
CJIOKHBIC CUTYAllMOHHBIC 3aJiaydu. CTy,}leHT
XOPOIIO 3HAKOM C METOJaMH HCCIIeIOBAaHMU,
HEOOXO0TMMBIMU JUIst MPaKTHYECKON
JACATCIIBHOCTH, )41 yMEET CBA3BIBATH
TEOPETHYECKUE  acCIeKThl  IpeaMera ¢
NPaKTHYECKUMH 3a1a9aMH.

5 Y 10BIETBOPUTEIHHO 3auTeHo CryneHT oOyiajaeT 0a30BBIMU 3HAHUSIMH 10

4 Y 10BIIETBOPUTEIIBHO 3auTeHo AUCUHMIUTMHE  (MOJYII0), HO HCIBITHIBACT
TPYJIHOCTH TIPH CAMOCTOSITEIIHHBIX OTBETaX U

WCIIONIB3yeT HeTo4yHble (opMynupoBku. B
XO0l€ OTBETOB OH [OIyCKaeT OMIMOKH,
Kacatomquecst CyTtd  BompocoB. CTymeHT
croco0eH pelarbh TOJBKO CaMble IIPOCTbIE
3aJa4d W BJaJeeT JUIIb MHUHUMAJIbHBIM
Ha0OPOM METOJI0B HCCIIEIOBAHMUS.

3 He cnan He 3aureno | CrymenT He oBIagen  00sA3aTeIbHBIM
He cnan He 3aureHo | MUHEMYMOM 3HaHWUH 1O TpEeIMETy U HE
He cnan He 3auteno | MOKET OTBETUTH Ha BOIPOCHI, JAXKE ECIH

nmpernogaBarciib  3a1a€T  JOIMOJHUTCIIBHBIC

HaBOJAIINEC BOIIPOCHI.

Hucnunmuna (Moayns) «Causal analysis (IIlpuunHHO-CIIeICTBEHHBIN aHAIIN3 ) OIIEHUBACTCS
CIeIyroImuM 00pa3om:
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AKTHBHOCTH Bec Onucanne
Homainue 3aganus 40% | Habop 3ama4 1o TemaM Heaenu

Kontponbusie pabotsl | 45% | [Tucemennas pabota c HabopoM 3afay, KOTOPbIE HYXKHO PEIIUTh 32
OTPaHUYEHHOE BPEMS

3auet 15% | Ilucemennas winu yctHas paboTa HaJ 3aJaHHeM, HallpaBJICHHBIM Ha
IIPOBEPKY MOJYYESHHBIX 3HAHUI 1 HABBIKOB M0 JUCLUILIMHE (MOLYJIIO)

B pamkax u3ydeHus AUCUUIUIMHBI (MOAYIISI) BO3MOXKHO TOTy4eHHE OOHYCHBIX OaUIOB.

®opmya pacuyéra MTOroBOil omeHKH mo aucuumiaune (Moaymio) «Causal analysis
(ITpuuyuHHO-CJIeAcTBeHHBIH aHaMu3)»: «0,4 X cpenHee 3a nomamHue 3aganus + 0,45 X cpenHee
3a KOHTpOJbHBIE padboThl + 0,15 X 3aueTy.

Texkymuii KOHTPOJIb YCIIeBAeMOCTH 00YYAKIIUXCH 10 AUCHHUILINHE (MOIYJIIO)

IIpumepHbIe fOMALLIHUE 3aJaHUS
Jlomaiunee 3aganue 1.

Yacts 1. Koppeasiuus 1 npuYMHHOCTH

1. TIpuBectu 3 npuMepa JIOXKHBIX KOPPEISLUNA U OOBSCHUTD POJIb CKPBITBIX IEPEMEHHBIX.

2. Pa3o0Opare NpPHUKIAAHON KeHC W ONpeAeNuTh, SBISETCA 1M HaONromaeMmasl CBS3b
MIPUYUHHOM.

3. ChopmynupoBaTh KpPUTEPHH, KOTOPHIE TOJDKHBI BBIMONHATHCS JUISL YCTAHOBIICHHS
HPUYUHHOCTH.

Yacrs 2. Rubin’s Causal Model

4. ®opmanbHo 3anucatse ATE yepe3 noTeHIMaIbHBIE HCXOBI.

5. O6bacHUT TPOOIIEMY KOHTP(HAKTUUECKOTO HAOIIOIEHNUS.

6. Ilpoananusuposats, BeinoaHsA0TCsS 11 SUTVA u unconfoundedness B mpeiokeHHOM
Kelce.

Yacts 3. Kay3aabnbie rpagni

7. octpouts DAG nnist 3amanHOTO Keiica.

8. Onpenenuts confounder, mediator u collider.

9. Yka3zarh MUHUMAaNbHBINA HA0Op NMepeMeHHbIX i1 KoHTpous (backdoor criterion).

10. O6ocHOBaTH cTpaTeruio WACHTU(UKAMHY TPUIHMHHOTO 3 dekTa

Jlomamnee 3a1aHue 2.

CMopenupoBath JaHHBIE U OIEHUTH 3(PPEKT BO3ACHCTBUS Yepe3 PErPECCHIO.
Pazpaborats auzaiitn RCT st mpukitamHoro keica, onucaTh pUCKH attrition u spillover.
Paccunrate propensity score (JorucTudeckasi perpeccus).
[Mposectu matching (nearest neighbor wnu caliper).
[TpoBepuTh OGamanc KOBapuaT 0 U MOCIE MAaTYUHTA.
PeanuzoBats [PTW u cpaBHUTH orieHKH Y deKTa.
Omucarp cUTyaluoo, Te Tpedyercs MHCTpYMEHTaldbHas TEPEeMEHHAs, U TMPEIIOKUTh
BO3MOXHBI UHCTPYMEHT.

8. Cpasuuth MeTo1bI (perpeccust, PSM, IPTW, IV) 1o ipenosiosxxeHusM i OrpaHUICHHSM.

NoakwhE

Jdomammuee 3aganue 3.

1. CmonenupoBath TaHHBIC U OIICHUTH 3PHEKT BO3ACHUCTBUS Yepe3 PETrPECCHIO.

2. Pazpaborats nuzaitn RCT s npuknaaHoro keiica, onucath pucku attrition u spillover.
3. Paccumrath propensity score (JIorucTHUECKasi perpeccust).

4. TIposectu matching (nearest neighbor wiu caliper).
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5. IIpoBeputh OGaslaHc KOBapUaT 0 | IMOCIE MAaTYUHTA.

6. PeanmzoBars [IPTW u cpaBHHTH o1leHKH 3 deKTa.

7. OnucaTh CUTyaluio, rue TpeOyeTcs MHCTpYMEHTalbHasl MepeMeHHas, U MPeIokKUTh
BO3MOYKHBII HUHCTPYMEHT.

8. CpaBuuth MeTobI (perpeccusi, PSM, IPTW, IV) o npeanosioxkeHusM 1 OrpaHuueHUSIM.

Jdomammuee 3aganue 4.

PeamusoBare DiD Ha cMHTETHYECKUX JaHHBIX.

[TpoBepuTh MpEAIoNOKEHHE MapaIICIIbHBIX TPEH/IOB.

[TocTpouTts event study rpaduxk.

PeanuzoBats triple differences (ecau mpumMeHUMO).

CwmonenupoBats keric s Synthetic Control.

[TocTpoUTh CHHTETUYECKYIO KOHTPOJIBHYIO TPYIIITY.

Cpasuuts DiD u SCM.

[Tposectu placebo test.

BremonHuTs sensitivity analysis.

10 [Tpoananu3upoBaTh yCcTOMYUBOCTH d(pPeKTa K UBMEHEHHIO CIICIM(PUKAIINN MOICIIH.

CoNoOA~WNE

IIpumepHble 3a1aHUsA VISl KOHTPOJbHOUH PadoThI
Konrtpoabnas padora 1.

1. B nmaHHBIX 10 OHJAWH-KYpCy ecTh mepemenHbie: Treatment (0/1), Score, Age,
Experience. Ouenena propensity-Mo/ieiib U outcome-Mo;Ieib.

3ananme: 3anumute Gopmyny doubly robust onenku ATE aiis janHOTO Cityyasi.

2. llns onenku BiusiHus ckunaku (Treatment) ma Beipyuky (Revenue) ucmomb3yercs
JUHEWHas perpeccusi ¢ KoBapuaTamH.

3ananmue: 3anuuTe cenu@uKanuio outcome-MOIENH.

3. BeposaTHOCTb yuacTHs B IporpaMMe 3aBUCHT OT BO3pacTa U J0XO07a.

3ajanue: 3aMUIINTE JOTHCTUIECKYIO PErPECCHIO ISl OLIEHKHU propensity score.

4. JTansl ganuble: 3G eKT 1151 mosib3oBaTeneit miaie 25 net pased 5, ctapiie 25 — 1.

3ananmue: 3amumute GopmanbHo onpenenenne CATE s rpynmsr Miafie 25 ner.

5. Causal forest moka3zay monoXxXuTenbHbIi 3Q(EKT TOIBKO s MOJIb30BaTENeH ¢ BBICOKMM
JIOXOJIOM.

3aganme: UHTEPIPETUPYNUTE 3TOT PE3YNbTAT B TEPMUHAX I'€TEPOreHHOr0 AP deKTa.

6. IIpu pa3Ouenuu no nmepeMeHHoN AQe MOJIeIb JISTUT BRIOOPKY HA JIBE YaCTH ISl OIICHKH
s dexra.

3ananue: yKaXuTe, KakOd KpUTEPUI UCTIOJIB3YETCs ISl BBIOOpa pa3oueHus B causal tree.

7. Ctunenaus Ha3HayaeTcs, eciu 6amt > 80.

3aganue: 3anumnTe perpeccuoHHyo Mozaens sharp RDD.

8. He Bce ctyznenTsl ¢ 6aiioM > 80 moay4yaroT CTUICHIUIO.

3aganue: ykaxure, kakoil 3pdext (ATE, ATT winu LATE) nnentudpuimpyercs B fuzzy
RDD.

9. Omenka RDD mpu oxne +£2 Oamra maér sdpdexkr 10, mpu £10 — sddexr 4.
3agaHue: yKaKuTe, KaKoe OKHO MPHUBEJIET K MEHBIIEMY CMEIIEHHUIO OL[CHKH.

10. Outcome-moerb 3a/1aHa HEBEPHO, HO propensity-Moellb KOppeKTHA.

3aganue: ykaxure, Oyaer nu DR-olienka HecMeméHHoM

KonTposbHas padora 2.

1. lansl nepemennsie: Post, Treatment, Y.
3aganme: 3anmuIIMTe perpeccuonnyo Moaenb Difference-in-Differences.
2. Koapduuument npu B3aumoseiicteuu Treatment x Post pasen 3.
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3ananue: UHTEPIPETUPYHTE ITOT KOIPHUITHEHT.

3. lo BMemarenbpCcTBa TpEH treatment-rpymisl pacTeT ObICTpee KOHTPOIBHOM.
3agaHue: yKakuTe, HAPYILICHO JIU MPEIIOJI0KEHUE MapaIeIbHbIX TPEH/I0B.

4. Koaduumentst 3a 3 roja 10 BMEIIATENbCTBA CTATUCTUYECKH 3HAYMMBI.

3ananue: yKaXUTe, MOXHO JIM CYUTATh Mojiesib DiD koppekTHOM.

5. JloGaBiieHa TpeThsl IEPEMEHHAsl — PETUOH.

3ananme: ykaxxuTte, Kakyro rnpoosiemy pemaer triple differences mo cpaBuenwto ¢ DiD.
6. CuHTeTHYeCKasl TpyIIa MOYTH COBMAAACT C PaKTUICCKOU O PEPOPMBI.

3agaHue: yKaxuTe, CBUIETEILCTBYET JIK 3TO O XOPOILEM KayecTBe 110100pa BECOB.

7. Ilocne peopmbl (haKTHUECKUN TTOKA3aTeNb BbIIIE CHHTETUYECKOTO Ha 5 €IMHHIL.
3agaHue: UHTEPIIPETUPYNUTE ITY Pa3HHUILY.

8. st npyrux pernoHoB 3(h(eKT OIU30K K HYIIIO.

3agaHue: yKaxuTe, yCUIMBAET JIM 3TO JI0BEpHUE K OCHOBHOMY PE3yJIbTaTYy.

9. Ilocne nobapnenus koBapuar 3HeKT cHuxkaercs ¢ 6 1o 1.

3agaHue: yKaxxuTe, CBUAETEIbCTBYET JIK 3TO O BO3MOXXHOM CMEIICHUU B 0a30BOI MOJIETIH.
10. Ectb ogun peruon ¢ pedopmoit u 15 6e3 peopmsl, nannsie 3a 10 neT.

3ananmue: Beioepute oauH Meto (DiD nnu SCM).

33}13HI/IH IJIdA l'lpOMe)KyTO'lHOﬁ aTTeCTallum 1Mo JTMCUMIIJIMHE (MOJIy.]'IlO)

Ne 3aganue OtBer Kommnerenuus
n/n
1. | Ha3oBuTe OCHOBHOE OTIMYUE KOPPEISIHU OT He ykaspiBaer Ha YK-6
MPUYMHHO-CIICICTBCHHOM CBSI3H. OPUYUHHOCTD
2. | HazoBuTe KIIF04€BOI KOMITIOHEHT Kay3allbHBIX IIepemeHHbIE OIIK-2
MOJETEH.
3. | B Rubin’s Causal Model, uro npeacraBistoT Bo3mosxHbIE IK-3
MOTEHIHATbHbBIE UCXOJIbI? pe3yabTaThl
4. | Ha3oBUTE HCTOYHUK CMEIIEHNI B CamMoBBIOOD T1IK-4
PaHIOMHU3UPOBAHHBIX KOHTPOJINPYEMBIX
9KCHEpUMEHTAaX.
5. | Kakyro ponb UrparoT CKphIThIE IEPEMEHHBIE B HckaxaroT cBA3b YK-6

omKrOKax MHTEPIPETALMH KOPPEISILUi?

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

7. | HazoBute Tum 3ddexra BozaeicTeus B Rubin’s Cpennuti 3 ekt IK-3
MOJIEJIH.

8. | Kak uHTEpIIpeTupoBaTh NepeHOCUMOCTh O60061aemocTh [1K-4
pesynbsTatoB RCT?

9. | Ouenure, movemy BBeJICHUE B IPUIUHHO- ITomoraer YK-6
CJIEICTBEHHBIN aHAIN3 BaXKHO JUISI CAMOOLIEHKH COBEPLICHCTBOBATb
po¢eCCHOHANBHBIX HABBIKOB. IOJTXO/IBI

10. | HazoBute meron noctpoenns DAG st ananmza Onpenenenue cBs3eit OIIK-2
3¢ dexToB.

11. | Kak nomyuieHus BIUSIOT Ha HHTEPIIPETALHIO OrpaHnunBarOT BEIBOBI [K-3
WHAUBUAYAITBHBIX 3PPEKTOB?

12. | HazoBuTe MeTO/1 BBISIBJICHHUS T€TEPOTCHHBIX CermeHTanus BbIOOPKH [IK-4
3¢ (hexkToB BO3ACHCTRUS.

13. | Kak ckppIThIe IepeMeHHbIe BIUAIOT Ha BaILy 3aTpyIHAIOT YK-6
CITOCOOHOCTH OTPENEIISATh IPHUOPUTETHI B aHAIH3E UACHTU(DUKAIIHIO
JaHHBIX?

14. | Kak nomyuieHus B Kay3ajlbHBIX MOJAEISX IIOMOTalOT dopMan3yOT OIIK-2
COBEPIIICHCTBOBATH TEOPHUH? 2 PeKTH

15. | [IpumenuTe Rubin’s Mojenb K 3a1a4e OLCHKH Pacuer sddekra IK-3
BJIMSIHUS] KAMITAHMH: HA30BUTE KIIOYEBOM I1ar.

16. | Kak npencraBuTh pe3yabTaThl aHAIN3a Busyanuzanus [1K-4
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rereporeHHbIX 3pdekToB myonmyno? pa3auyuui

17. | HazoBuTe ciocod coOBEpIICHCTBOBAHMS CamoorieHka YK-6
COOCTBEHHOM JEATETLHOCTH HA OCHOBE TOHUMAHHS JOMYIICHAIN
omKOOK HHTEPHPETALUHN KOPPEISIIH.

18. | HazoBuTe criocod COBEPIICHCTBOBAHUSI KOHIISTIITHIA UreparuBHoe OIIK-2
B Kay3aJIbHBIX MOJICIISIX C UCTIOJIb30BaHHEM IpadoB. TECTHPOBAHNE

19. | Kak Rubin’s Mozenb moMoraet yBUIETh CICICTBHS dopmanmzyer IK-3
B aHAJIM3€ JAHHBIX? MPUYUHHOCTH

20. | Ha3oBuTE KOHLEMIHIO KBa3U-3KCIIEPUMEHTOB. Umnranus [1K-4

HKCTIEPUMEHTA
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