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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma mucturuimHbl (Moayns) «lIpuunHHO-cnencTBeHHbiid aHanmm3 (Causal
analysis)» cocraBieHa B COOTBETCTBUU C (eJepalibHBIM T'OCYAapPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICIIETO 00pa3oBaHMs — MarucTpatypa no HampasieHuto 02.04.01 Martematuka u
KOMITBIOTEPHBIE HAayKd, OpoQuib YIpaBlIeHHE KOMaHIAMH pPa3pabOTKH, YTBEP>KACHHBIN
npuka3oM MuHuCTEpCTBa HayKu M Bbiciiero obpaszoBanusi Poccuiickoit ®deneparuu Ne 810 ot
23.08.2017 rona.

Usyuenne aucummuinael (Monyist) «IIpuunnHo-cnencrBenHblii ananus (Causal analysis)»
H03BOJISIET COPMUPOBATH CUCTEMHBbIE 3HAHMA M IPAKTUYECKHUE HABBIKM aHAIM3a HMPUYMHHO-
CJICZICTBEHHBIX CBSI3€i B YCIOBHSIX, KOTJIa TpPaAWIMOHHbIE A/B-TeCThl HEBO3MOXXHBI WM
HenocTaTouHbl. JlucuuruinHa (MOZYNb) OXBaThiBaeT (popManbHbIE MOJENU TNPUYUHHOCTH,
rpadoBbIE METOJbI, METOABI OOpAaOOTKM MCTOPHUYECKUX TAHHBIX, KBA3UIKCIEPUMEHTAIbHBIC
JU3aiHBI 1 MHTETPALIUIO MAITMHHOTO 0OYyYeHUs B IPUYUHHBIN BBHIBO/I.

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

Hacrosimmas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIIaH 110 MPOrpaMMe MOITOTOBKH
maructpatypsl no HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
VYnpasieHne KOMaH/AaMu pa3padOTKU M BXOAWT B BapHaTUBHYIO YacTh bioka 1, popmupyemyro
YJ4aCTHHKaMHU 00pa30BaTEIbHBIX OTHOIIECHUH KaK JUCIUILIMHA IO BEIOOPY.

JucuumimHa (MOayJib) TOCTYIIHA K U3Yy4EHHIO Ha 1 uiam 2 Kypce BO 2 uiu 3 cemecTpe Ha
BbIOOp. JlocTymHa Uil MPOXOXAEHUS MPH YCIOBHH YCICHIHOTO 3aBEPUICHUS TUCIHUIUTHHBI
(Momynsi) «OCHOBBI CTaTUCTUKU» WU «OCHOBBI CTaTUCTUKH. ba3oBbrit» wunu  «OCHOBBI
cratuctuky. [IpoaBunyTHI» UMK «OCHOBBI CTATUCTUKH. [IpOJIBUHYTHIN YPOBEHD ».

Hesab u3y4yeHUs1 IUCHMIIMHBI (MOLYJI51): TOATOTOBUTH OOYYAIOLINXCS K PELICHUIO 3a/1a4
NPUHATHS PelIeHUH Ha OCHOBE JAHHBIX, BKJIIOYAs OLIEHKY BO3JeHCTBUS OW3HEC-MHMIIMATHB,
MOJIMTUK U UHTEPBEHIIMI, C NCIIOJIb30BAHUEM COBPEMEHHBIX METO/I0B NPUYUHHO-CIIEACTBEHHOTIO
aHaJIM3a B YCJIIOBUSAX OTCYTCTBUS PaHIOMHU3ALINN.

3agauu u3yyeHus AMCUUIIMHBI (MOAYJIfA):

— OCBOUTH (popMasbHbIE MOJENU NPUYMHHOCTU: Mojenb PyOuHa, rpadoBsle Mojeny,
DAG;

— HAy4YUThCSl pa3nuyaTh KOPPENsSUU0 U IPUYUHHOCTD [TPU HHTEPIPETALUN JAHHBIX;

— W3YYMUTb METOBI AHAIN3a UCTOPUUECKUX JAHHBIX;

— OCBOHWTB KBa3UIKCIEPUMEHTAIIBHBIE TOAXO/BI;

— Ppa3BUTh HAaBBIKM MHTETPALlMU MO/JIEJIEH MAaIlIMHHOTO O0yYEeHHsI B TPUYMHHBIN BBIBOJ U
OIICHKY HEOTHOPOAHBIX d(DPEKTOB BO3IEHCTBUSI.

B pe3yJsibTaTe ocBOeHUs] AUCHUILINHBI (MOAYJIS1) 00Y4YAIOLIUICS JOJKEeH:
3HamMb:
— npuHIUIEI padoThl "Moaenu npuuuHHOCTH PyOnHa"

— (hopman3M OCHOBHBIX Kay3aJIbHBIX MOAEIH

— rpadoBble MO/IEH OMTUCAHUS IPUUMHHO-CIIEICTBEHHBIX CBS3eil

— (QopmManu3M paHJI0MH3UPOBAHHBIX KOHTPOJIUPYEMBIX IKCIIEPUMEHTOB (A/B TecToB)

— 0051acTh MPUMEHEHHSI aHAJIN3a UCTOPUIECKHUX JTaHHBIX

— TpaHMLBl TNPUMEHUMOCTH W MaTreMaThdeckuil (opMaau3M METOJOB aHaln3a
UCTOPUYECKUX JaHHBIX (COMOCTaBIEHWE TMPH TOMOIIM IIKajdbl CKJIOHHOCTH,
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B3BEIIMBaHKE 32 CYET OOPaTHONW BEPOSTHOCTH JICUEHHSI, METa-MOAEIN MPUIUHHOIO
BBIBOIA, ABAYK/bl YCTOMYMBBINA METON)

00J1aCTh MPUMEHEHHUSI KBa3UIKCIIEPUMEHTOB

I'PaHULBl IPUMEHUMOCTH M MaTeMaTH4YeCKUd (OpMaIu3M pa3lIMuHbIX IOAXO0B
KBa3UAIKCIIEPUMEHTOB (Kay3aJIbHbIN J€C, METO] IBOMHON Pa3HOCTH, METO/ pa3phlBOB
B PErpeccuy, CHHTETUUECKHI KOHTPOJIb).

ymembw:

OTIIMYUTH KOPPENSAIHMI0O M TMPUYMHHO-CICICTBEHHYIO CBSI3b BO BpEMsl NPHUHATHUS
peneHui

HUBEJIMPOBATh T'eTepOreHHbIe () (HEKTH BO3ICHCTBHS

OLIEHUBATh cpeaHUl 3(h(eKT Bo3AeHCTBUSA

CUUTATh BIMSHUE reTepOreHHbIX 3(p(PeKThl BO3AeHCTBUS

CTPOMTHh TPUYMHHBIE Tpadbl HA OCHOBAaHMM OKCHEPTHOM OOJAcTH 3HAHUS U
(dhopManbHBIX AITOPUTMOB

CTPOUTH TOIPABKY JUIi MCTOPHYECKUX TAHHBIX, TO3BOJISIOIIYIO HMPUOIM3UTHCS K
PaHIOMHM3HPOBAHHBIM HCCIIEIOBAHUSIM C KOHTPOJIEM

BBIOMpATh HAWITYUIIUM 00pa30M MOAXOAALINN AU3aiiH KBa3UIKCIIEPUMEHTa
UHTErPUPOBATh MOJEIN MAIIMHHOTO 0O0y4YEeHUs B IPUUMHHO-CIICICTBEHHBIN aHAIN3
OLICHMBATh M PACCUUTHIBATH JOCTOBEPHOCTDH IMOJNYYCHHBIX PE3yIbTaTOB aHAIUTHKHY,
paccuuThIBas U KOPPEKTHO HHTEPIPETUPYS MTOTPEITHOCTH

NPOBOJIUTh AHAJM3 YYBCTBUTEIHLHOCTH MOJETH, JJISI YCTAHOBJICHHS BaJMIHOCTH
BBIOPAHHOTO JU3aiiHa.

eénaoems:

HaBBbIKAMH UCIIOJIb30BAaHUS METOJIOB AHAIN3Aa UCTOPUUECKUX AAHHBIX:
COIIOCTaBJIEHUEM IIPH MTOMOIIIY IIKaJIbl CKIIOHHOCTH; B3BELIMBAHME 32 CUET 0OOpaTHOM,
BEPOSITHOCTH JIEYEHMS,METa-MOJIEIM MPUUYUHHOTO BBIBOJAQ; ABAXKIbl YCTOWUYMBBIN
METOJ;

HaBBbIKAMH MCIIOJIB30BAaHUS METOJIOB KBaXUIKCIIEPEMEHTAIBHOTO AHAIN3A:

METO/]I IBOWHOMN Pa3HOCTH, METOJI PA3PBIBOB B PEIPECCUN, CHHTETUYECKUI KOHTPOJIb;
METOAaMU MAIIMHHOTO O0y4YeHHUs JJIsl pacu€ra MPUUUHHBIX 3()(EKTOB,;

HaBbIKAMU MCIIOJIb30BAaHMUSI METOAOB IUIAle00-KOHTPOJIS U METOJNOB pacuéra
MIOTPELIHOCTEM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

KomnereHnuus Conep:xanue Nuaukarop IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETEHIIHH KOMIIETEHIIHH 00y4YeHusl o TUCHUILIHHE (MOYJII0)
VK-6. Crocoben VK-6.1. 3HaeT OCHOBHBIE METObI CAMOOLIEHKHU U
OTIpEICTISATh ’ aHaJIM3a CBOEH JesTeTbHOCTH, a TaKXKe
pealn30BLIBATh MIPUHIIUIIBL YIIPABICHHS BDEMEHEM U
MIPUOPUTETHI IeJIeToIaraHus
COOCTBEHHOMI VK-6.2. YMeeT cTaBUTh peanuCTUIHbIE U
JIeSITEeIbHOCTH U JIOCTHKMIMEBIE TIEJIH, OTIPEICTISTh
CIIOCOOBI e¢ MIPUOPUTETHI B CBOCH JEATEILHOCTH, &
COBEPIIICHCTBOBAHUS TaKKe pa3pabaThiBaTh U BHEAPSATH ILIAHBI
Ha OCHOBE 10 COBEPIIICHCTBOBAHUIO CBOUX HABBIKOB U
CaMOOIICHKHU KOMIICTCHIIUH Ha OCHOBE TOJIYYCHHOM
CaMOOIICHKHU
YK-6.3. NmeeT mpakTH9ECKHiA OTIBIT IPUMEHEHUS
METOJO0B CAMOOILICHKHU B CBOEH
po(heCCUOHAIBHOM NIEATEILHOCTH,
BKJIIOYAs y4acTUE B TPEHUHTaX, CEMHHApax
Y IPOEKTaX, HAPABJICHHBIX Ha PAa3BUTHE
TgHOH 3 (HEKTUBHOCTH U
po(heCCHOHAIBHOI'O POCTa
OIIK-1. CriocoO€eH HaxOOuTh, OIIK-1.1. 3HaeT OCHOBHBIE METO/IBI U IMOIXObI K
(dhopMyITUpPOBATH U PEIIeHHUIO 33129 MIPUKIIATHON U
peliaTh aKTyajabHbIe KOMITBIOTEPHOM MaTEeMaTHKH, BKIIIOYas
Y 3HAYUMBIC AITOPUTMBI, MATEMATHUECKOEC
poOIIEMBI MOJIETTUPOBaHKE U TEOPHIO ONITHMHU3AIINH,
MIPUKJIATHON U a TaKKe COBPEMEHHbBIC HHCTPYMEHTHI U
KOMIIBIOTEPHOU TEXHOJIOTUH, UCTIONB3yEMbIE B 3TOU
MaTeMaTHKH obnactu
OIIK-1.2. YMeer aHanu3upoBaTh U GOPMYIUPOBATH
MaTeMaTHYECKHUE 3a/1a4H, IPUMCHSTh
COOTBETCTBYIOIIHE METOJIbI U AJITOPUTMBI
JUTSL UX PEIIICHUs, a TaKXKe
WHTEPIIPETUPOBATh U TPEACTABIIATH
pe3yJIbTaThl B HOHATHOM U JOCTYIHOU
dhopme
OIIK-1.3. Hmeet npakTHUECKHUI ONBIT pabOTHI HAL
MPOEKTAaMU WJIU MCCJICIOBAaHUSIMHU B
00J1aCTH IPUKIIAIHON ¥ KOMITBIOTEPHOM
MaTeMaTHKH, BKIIFOUYasl y4acTue B
KOHKYpCax, OJIMMITHA/IaX WIIN Hay9IHBIX
MyOJIMKAITNSX, T/I€ OBLUTH PEIeHbI
AKTyaJIbHBIC U 3HAYMMBIC 33]1a41
IK-1. Criocoben MK-1.1. 3HAEeT OCHOBHBIE TEOPETUUECKUE
onpeAesATh 00IIre KOHIEHIMK 1 TIPUHIUIIBI, OTHOCSIIHECS K
dbopMbI 1 00J1acTH yrpaBiIeHUs KOMaHaM1
3aKOHOMEPHOCTH pa3paboTKH, a TAaKKe KIIFOUESBBIC
o0nacTu ynpaBieHHS 3aKOHOMEPHOCTH U MOJIEITH, KOTOPHIS
KOMaH1aMHu [TOMOTal0T B aHAIM3€ U HHTEPIPETAILIUH
pa3paboTku JTAHHBIX
T1K-1.2. YMeeT mpoBOIUTH CUCTEMATUUECKHUI
aHajan3 00JIaCTH yIpaBIeHHUS KOMaHAaMHU
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pa3paboOTKH, BEISIBISAT U GOPMYITUPOBATH
o011ye 3aKOHOMEPHOCTH U TEHIICHLIUH, a
TaKKe MPUMEHITh METO/IbI UCCIIEJIOBAHUS
JUTSL TIOJTy4€HHsI HOBBIX 3HAHUH U
[IOHUMAaHHS

IK-1.3.

Hmeet nmpakTHUECKHUMA OTBIT PabOTHI B
00J1acTH yrpaBieHUs KOMaHIaMu
pa3paboTKH, BKIIIOUAs y4acTHE B HAYYHBIX
MIPOEKTax, UCCIECOBAHNAX HITH
MIPAKTHYECKUX 3aIaHUsX, T/Ie ObLTH
BBISIBJICHBI M OTIMCAHbI 001IHe (POPMEBI 1
3aKOHOMEPHOCTH

I1K-3.

CrnocobeH permarh
3a1a4n
npoheCcCUOHANTBHOMN
JIeSITeIIbHOCTH,
(hopMynupOBaTh
pe3ynbTar, YBUACTh
CJICJICTBUS
MOJTYYEHHOTO
pe3ynbraTa

IK-3.1.

3HaeT OCHOBHBIC IPUHITUITEI H METOJIBI
peueHus 3agad npoecCuOHaNbHON
JIESATSIILHOCTH, & TAKXKE CIIOCOOBI
(hopMyITHpOBaHUS U MPEIICTABICHUS
pe3yIbTATOB, BKIIFOUYAs aHAITU3
TIOCJIC/ICTBUIN U UX 3HAYUMOCTD B
KOHTEKCTE MPOEKTa

[K-3.2.

YMeeT NpuMeHATh MaTeMaTHUYECKUE U
KOMIIBIOTEPHbBIE METOIbI 1JI PELICHUS
KOHKPETHBIX 3a7a4, (JOPMYIUPOBATh
yeTKHe 1 000CHOBaHHBIC PE3YNIBTATHI, a
TaK)Ke aHaJTU3UPOBATh UX MOCIEICTBUS ISt
JIAIbHENIINX JEUCTBUM U PELIEHUHN

[K-3.3.

MMeeT npakTUYECKUH OBIT B PELLICHUN
npodeccHoHaNbHBIX 3a1a4, BKJIIOYast
y4acTHe B MMPOEKTaX, I/ie ObLTH MOTyYCHEI
pe3yNbTaThl U MPOAHATU3UPOBAHBI UX
CIIEICTBHSI, YTO CIIOCOOCTBOBAJIO
MPUHATHIO 000CHOBAHHBIX PELICHUHN

[1K-6

CrniocobeH
pa3zpabaTbIiBaTh
pOrpaMMHOe
obecrieueHue s
peueHust
NPUKJIATHBIX 337124 B
ctepe
poheCCUOHATBHOMN
JIeSITeTIbHOCTH

[K-6.1.

3HaeT OCHOBHEBIE SI3BIKH
IPOrpaMMHUPOBAHUS, METOIbI Pa3pabOTKU
MPOrPAMMHOI0 00ECTICUCHHSI, a TAKKE
MIPUHIUIIBI TPOSKTUPOBAHUS U
APXUTEKTYPHI IPOTPAMMHBIX CUCTEM,
MPUMEHSIEMbIX B KOHKPETHOH MPeIMETHOM
obnactu

[K-6.2.

YMeeT aHanu3upoBaTh NPUKIIAHbIE
3ajauu, pa3padbaTeiBaTh aJrOPUTMBI U
peanu30BbIBaTh UX B BUJIE IPOTPAMMHOIO
o0ecrieyeHusi, UCTIONb3Ys COBPEMEHHBIE
WHCTPYMEHTHI U TEXHOJIOTHH, a TaKXKe
MIPOBOJUTH TECTUPOBAHUE U OTIAAKY
CO3/IaHHBIX peUICHUH

IK-6.3.

NwmeeT mpakTU4ecKHii OMBIT pa3pabOTKH
MIPOrPaMMHOTO 00ECTIeYeHNs B paMKax
peanbHBIX IPOEKTOB, BKIIIOYAs y4aCTHE B
KOMaHax, TJie ObLIH YCTIeITHO
peanu30BaHbl pELICHUS 1JIs1 KOHKPETHBIX
MPUKIIAIHBIX 3a1a4 B cepe
podecCHOHANBHON AeATEILHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocThb, aKajeMHUYecKUe Yachl
n/n Ounas ¢hopma
HaumMmeHnoBaHue TKY
pa3aena IMCHUIIINHBI Ayauropnas pabora (Tekyumi
Jexuun CeMuHapbl CamocrosTe
(MmonyJis) (npa K KOHTPOJIb
pakTuiec OHTPOJIb JIbHasI yenesaemocTH)
KHe padora
3aHSATHA)

1 Bsenenmne, 6a3oBbIe 7 6 30 Jlomarnme
MOHSITUS U 0a30BbIi 3aJlaHus
hopmazm

2 AHaIHM3 HCTOPUYECKUX 9 7 34 Jomarume
JTAHHBIX 3aJlaHus

KonTponbphas
pabora

3 AHanu3 BpeMeHHBIX 8 6 32 Jomarnrane
JTAaHHBIX 3a1aHUs

KonTponphas
pabora

4 [orpemHocTs, 6 5 30 Jomarnrane
BaJTMJAIUS U aHATIN3 3a1aHUs
YyBCTBUTEIEHOCTH KonTponbnas

pabora
Ix3zamen 2
Hmozo: 30 24 10 126
O6vem oucyuniunst (Mo0y/s) 190
(¢ ak. u.)
O6vem Ooucyuniunvt (MoOyas) 5
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Nen/m HaumeHoBaHue pasaeJia Coaep:xanue TUCHUILTHHBI (MOYJs) O TeMaM
AUCIHUNJIMHBI (MOYJIs1)
1 Brenenne, 6a30BbIe OHATUS U Brenenue, Koppensius 1 NpUIrHHO CIEACTBEHHAS CBS3b,
0a30BbIi (opMaITI3M [TOCTAaHOBKA TUIMHYHON 337241
Mopnens PyOuna
[TpuunHHBIE MOJIENU U TpadbI
2 AHamM3 UCTOPUYECKUX JaHHBIX AHanu3 ¢ TOMOIIBIO0 perpeccuu, PanaoMu3npoBaHHbIE
KOHTPOJIUPYEMBIE SKCIIEPUMEHTHI
CornocTaBieHue npy MOMOIIH KAl CKIOHHOCTH
B3BemmBanue 3a cuéT 00paTHON BEPOSTHOCTH JICUCHHUS
JIBaXK bl YCTOWYMBEIN METOJI U METa-MO/IEJIA IPUYMHHOTO BBIBOJIA
I'ereporennsie 3hpekThl BO3NEHCTBUS, Kay3adbHbIE ICPEBbS,
Kay3aJIbHBIH JIeC
KBa3uaKkcnepuMeHThl U METOTO/ HHCTPYMEHTAJIbHON IEPEMEHHOM
3 AHanu3 BpeMEHHBIX TaHHBIX Mertoa pa3pbIBOB B perpeccuu
Mertoa nBolHOI pa3HOCTH
CuHTeTHYeCKasi KOHTPOJIbHAS TPYIITa, METOJT CHHTETHIECKOTO
KOHTPOJIA
4 [TorpemHOCTh, BaMIAIMS U AaHAIIN3 AHaH3 9yBCTBUTEIBHOCTH U JUATHOCTUKA Kay3aJIbHBIX MOJIEIICH
4yBCTBUTEIIBHOCTH Paccuér norpemHsocTeii, OCTpOEHNE AOBEPUTEIBHBIX
HWHTEPBAJIOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Cunnses, H. 1. Teopus niuaHupoBaHUS 3KCIEpUMEHTa U aHAJIU3 CTaTHUCTUYECKUX
JMAHHBIX : Y4eOHUK U mpakTuKyMm it By3oB / H. U. CuanseB. — 2-e uza., nepepal. u 10om. —
Mockga : M3narenscTBo FOpaiit, 2025. — 495 ¢. — (Bwicmee o6pa3oBanue). — ISBN 978-5-534-
05070-7. — Tekcr : snekTpoHHbIi // O6pasoBarensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/559620.

2. T'opnenko, O. A. JlucniepcOHHBIN aHAIHU3 YKCIEPUMEHTATbHBIX TaHHBIX | YUeOHUK IS
By30B / O. A. 'opnenko, H. M. Bop06ans, T. I1. MoxaeBa. — 2-e u3a., ucnp. u gon. — MoOcKBa :
N3narensctBo KOpaiit, 2025. — 132 ¢. — (Beiciiee oopaszosanue). — ISBN 978-5-534-14677-6.
— Tekcr : oanekrponsbii // OOpa3oBartenbHas mmiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/566251.

3. OcHOBBI TeOpHH KCHIepUMenTa : yueOHuK 11t By30B / O. A. 'opnenxo, H. M. Bop6arip,
T. I1. Moxaesa, A. C. IIpockypun. — 2-e u3a., uctp. u gomn. — Mocksa : U3natenbctBo FOpaiir,
2025. — 177 c¢. — (Boicmuee obOpazoBanme). — ISBN 978-5-534-12808-6. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/556177.

Jlonoanumensvhasn numepamypa:

1. bepuxkamBuiu, B. II. Cratuctuueckas o00paboTka JaHHBIX, IUIAHWPOBAHHE
HKCIIEpUMEHTa U clly4yaiiHble mpoueccsl : yuyeOHuk s By3oB / B. 1. bepukamsumu, C. IL
OcbkuH. — 2-e u3M., uctp. u gon. — Mocksa : M3natensctBo FOpaiit, 2025. — 164 ¢. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-09216-5. — TekcT : 3JeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/563721.

2. YeprhikoBles, B. K. MaremaTtnueckas Teopusi puckoB. AHAJIN3 PUCKOB B COLHANIBHO-
sKOHOMHUYECKOM cepe : yueOHuk st By30B / B. K. UepthixoBreB. — MockBa : 3narenscTBo
FOpaiit, 2025. — 102 c¢. — (Boicuiee obpazoBanue). — ISBN 978-5-534-14457-4. — Texkcr :
anekTpoHHbsld  //  OOpazoBarenpHas  miarpopma  Opaiitr  [caiit]. —  URL:
https://urait.ru/bcode/558358.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJOB JUCLUUIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IOATOTOBKH, IPAKTUYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomerienus1, KOTOpPbIE PEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHHA
JEKIMOHHOTO THWMA, 3aHATHM CEMUHApCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
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VH/MBUYaJIbHBIX KOHCYJbTALUI, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTECTalluy, a TaKXKe
MOMEIICHUS Il CAMOCTOSATENBHOM pabOThl M OMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
oOciy>xuBaHus yueOHOTO 000pynoBanus. IlomMemeHns: yKOMIUIEKTOBaHbI CIICIUATIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yueHne qucuuIuIMHbL (MOAYIIA) oOecriedrBaeTcsl B y4eOHbIX ayIUTOPUSIX, OCHALICHHBIX:

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CIeLUAIM3UPOBAHHBIM 000PYAOBaHUEM, BKIIKOYas JEMOHCTPALIMOHHOE 000py10BaHHE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboThl 00yUarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUId UCIOJb30BAHUS WHBAIUAAMHU M JIUIAMHU C OIPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTu «MHTepHeT» u
o0ecrieyeHHEM  JIOCTyNa B 3JEKTPOHHYIO  MH(POPMALMOHHO-00pa30BaTEIbHYI0  CPENy
YHuBepcurera.

OOyyarommMcesl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMAaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumenoBanme nopraja CcebLika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas bubnunoreka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMoTeKa
2. | Baza manneix s I T-cnenuanucros https://habr.com
3. | Basa mannbeix ScienceDirect https://www.sciencedirect.com
4, OdunmaneHelii caiit MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIIEro oOpa3oBanus Poccutickoit denepariu

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

6. HNudopmanmonnas cucrema "Enunoe okHO noctymna | http://window.edu.ru/

K 00pa3oBaTesibHBIM pecypcam”
7. | Enunas xoseknus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/

pecypcos
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHbIX PECYPCOB

[lepeuenr MHOPMALIMOHHBIX TEXHOJOTHM, HCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTenbHOTO MpoIiecca Mo AUCIUTIINHE (MOYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MPOrPaMMHOTO  OOCCIICUCHHS, COBPEMEHHBIE TPO(eCcCHOHANbHBIC 0a3bl  JaHHBIX U
WH(OPMAaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3uoHHoe / cB00OIHO
pacnpocTpaHsemMoe
OnepaunoHHbIe CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIIEH3HOHHOE
Server)
Bpaysepsbr:
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SIunexc.Bpaysep OTEYECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
OducHble NpUIOKEHUS:

Microsoft Imagine (Visio, OneNote) | 3apy6exHoe JIMIEH3HOHHOE

TeXstudio 3apyOexKHOE CBOOOHO PaCIpOCTpaHsAEMOE
Adobe Acrobat Reader 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe oGecnieyeHue JJIs IAHHPOBAHUSA U YY€Ta BpeMEHM:

Toggle app ‘ 3apyOexkHOE ‘ CBOOOHO PacIpOCTpaHsAEMOe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6esxoe | muuensuonnoe

Cucrembl ynpaBjieHusi 6a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apyOexHoe ‘ JMIEH3UOHHOE

Cucrembl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apy0esKHOe JIMIICH3HOHHOE

HyperV

CripaBoYHO-NPABOBbIE CHCTEMbI:

Koncynbrantllinoc: cripaBoyHO- OTEYECTBEHHOE JHMIECH3HOHHOE

MpaBoBasi CUCTEMa

CpeacTrBa aHTUBUPYCHOI 321U THI:

Kaspersky Endpoint Security mis OTEYECTBEHHOE JIHLIEH3UOHHOE

ousneca CranmapTHeIid Russian

Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apyOexHoe CBOOO/THO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Robotic Operating System 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apybexHOe CBOOOJIHO pacrpocTpaHseMoe
Google Colaboratory 3apy0eKHOe CBOOOJIHO pacrpocTpaHseMoe
ITakeThl MPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Interactive Disassembler (IDA) 3apybesxHOe CBOOOJIHO pacrpocTpaHseMoe

Cucrembl ynpasieHusi onoanorpaguyeckoii uHpopmManmeii:

Zotero ‘ 3apyOekHOE CBOOOHO PaCIPOCTPaHAECMOE
CepBHCBI B CITYKOBI:

Bind 3apyOexxHOe CBOOOIHO pacIpoCcTpaHsieMoe
Docker 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeroanyecKue 1 OlleHOYHbIe MATEPHAJIbI

MeToanyeckue yKazaHHus 1 00y4aIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOLYJIs1)

B nporecce uzydenus: nucuuruinabl (Moayis) «IIpuunHHO-creacTBeHHbIN aHanu3 (Causal
analysis)» B paMkax TEKYyIIEro KOHTpPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCSl TaKUe BHUJBI YUCOHOM
paboThI KaK JIEKIIUH, CEMUHAPBI, TOMAIIHHAE 33aHUs1, KOHTPOJIbHBIE Pa0OTHI, a TAKXKe Pa3InyHbIe
BUJIBI CAMOCTOSATENIBHOM pabOThl 00YUYaIOLIMXCS MO 33/1aHUIO0 MIPETo1aBaTells, HalpaBJIeHHbIE Ha

pPa3BUTHC HAaBBIKOB

HpO(l)eCCI/IOHaJ'II)HI)IX KOMHGTGHHI/IfI, MOOIIPCHNUE HHUITUATUB.
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Jlekyusi — CcHCTEMAaTHYEeCKOe, TIOCIEeJ0BaTeIbHOE, MOHOJIOTHYECKOE HU3JI0KEHUE
npernojiaBaTeseM yueOHOTro MaTepuana, Kak paBuiio, TEOPETUYECKOT0 XapaKTepa.

B mpouecce nexknuil peKOMeHIyeTcsi BeCTH KOHCHEKT JIEKIHI: KpaTko U CXeMaTH4YHO
(UKCUpOBaTh OCHOBHBIC HIEH, BHIBOJBI M OOOOIICHUS JIEKIMHU; BBIIENATH BAaXKHBIC MBICIIH,
KIIFOYEBBIE CJIOBAa M TEpMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOpbIE
BBI3bIBAIOT 3aTPYAHEHHUS, U TONBITATHCSI HAWTU OTBETHI B PEKOMEHAO0BAaHHOM nuTeparype. Eciu
pa3zoOpaThCcsi B MaTepuaie He yAaercs, cleayeT chopMmyiaupoBaTh BOINPOC M 3a4aTh €ro
IIPENoAaBaTes0 Ha KOHCYJIbTALUU UM BO BPEMSI CEMUHAPCKOTO (IIPAKTUYECKOI0) 3aHATHS.

Cemunap — 310 Qopma y4eOHON NEeATENBHOCTH, MPOBOJMMAsl B y4eOHOM 3aBElIEHUU 0]
PYKOBOJICTBOM IpenojaBareisi, TI/€ CTYACHThl aKTUBHO YYacTBYIOT B OOCYXICHUSX,
MPAKTUYECKUX 3aJaHMsIX U APYrux popmax B3auMOACHCTBHUS.

Jlig ycrienmHoi noAroToOBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUA U OCHOBHBIMU MaTepuaiaMH, YTOObl MMETh BO3MOXHOCTh aKTHBHO y4acTBOBAaTh B
oOcyxnenuu. Takke MOJE3HO MOATOTOBUTH BOIPOCHI U HJIIEH JJISi OOCYXKICHHUS, YTO MOMOXKET
r1y0Ke MOHATH MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[lpu pabore Ham JOMAIIHUMH 33/JIaHUSIMH  Ba)KHO BHUMATEIbHO O3HAKOMHUTHCS C
Tp€6OBaHI/I$IMI/I U CpOKaMH BBIIIOJIHCHUA. PCKOMGHI[yeTCﬂ pa36I/IBaTI) 3aJJaHusI Ha JTallbl, 4TOOBI
U30eKaTh TMEPErpy3KH M JIydllle YCBOUTh MaTepHall, MCIOJIb30BATh Pa3IMYHbIC HCTOYHUKU
UH(OpPMAaLIKK, BKIIIOYasl YIeOHUKH U OHJIAMH-PECYPCHI, U 0ojiee TIIy00KOro MOHUMAHHUS TEMBI.

Koumponvnas paboma — nuceMenHasi pabota ¢ HabopoM 3a/1a4, KOTOPBIE HYXKHO PELIUTh 3a
OTPaHUYEHHOE BPEMS.

L{enb KOHTPONIBHOM PabOTHI — MOJYYUTH CHEIHATbHBIE 3HAHUS M0 OJJHOW UM HECKOJIBKUM
TeMaM JMCUUIUIMHBI U TPOJAEMOHCTPUPOBATH HABBIKH MX MPAKTUYECKOTO IPUMEHEHUS.

bonycnvie b6annibt — 3TO OIEHKH, KOTOPBIE CTYACHTHI MOTYT MOJYYUTh 3a BBHITIOJHEHHE
JOITOJIHUTECIIbHBIX 33}13HPII>1.

®opmar OOHYCHBIX OauIOB TMO3BOJIIET CTYACHTaM YIYYIIUTh OOIIYI0 OIICHKY IO
JTUCHUTIINHE (MOIIYJIIO) M CTUMYJUPYET YIIyOJICHHOE N3ydeHUEe MaTepHaa.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaNpaBlCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIBHBIX TEM M BOIPOCOB Y4eOHON JUCHUIUIMHBI (MOIYIIS).

B npotiecce camocTosTeNbHOM pabOTHI CTYJICHTH B3aUMOJICHCTBYIOT C PEKOMEH/I0BAaHHBIMH
MaTepHrajaMH NP MHHUMAILHOM YYaCTHH MPEToiaBaTelsl. 3a1auul CTyIEHTa BKIIOYAIOT paboTy
C KOHCIIeKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BHITIOJHEHNE YI€OHO-NCCIIEAOBATEIBCKUX
3aJJaHUN U IpyToe.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS MO JMCHUILIMHE (MOLY110)

Kputepun nosryyeHusi ypoBHSl ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHIHII M0
aucuunannae (moayJo) «[puunnno-ciencreennbiii anaan3 (Causal analysis)»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHKEHHM OOydaroluxcsl MO AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIO) OCYIIECTBISETCS B (opme
9K3aMeHa, Py TOM MPOBOJAUTCS OIIEHKA KOMITETCHIINH, C(POPMUPOBAHHBIX IO JUCIUTUIMHE.

I[J'I}I OLICHUBAHUWA TCKYHICT'O KOHTPOJISI YCIICBACMOCTU U HpOMC)I(WO‘-IHOfI aTTeCTalun
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UCTIONB3YeTCS JecATHOAJUTbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
nATUOATUTBHON IIKAJION CIEAYIOIMM 00pa3oM, €ClId MHOE HE YKa3aHO B CUIIIa0yce AUCITUTUIHHBI:

JecaTubannbHasi IlarubamibHas O0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OLICHKA JucHMIIMHE (MOIYJIIO)
10 OTtnnyHO CTyIeHT TOJIHOCTBIO BIIQJICET 3HAHHSIMH, HW3JI0KCHHBIMHU B
9 OTJINYHO paboueil mporpamme, W TIYOOKO OCMBICISET AHUCIUILINHY
8 OTIMYHO (Momymp). OH CAaMOCTOATENFHO M JIOTHYECKH TTOCIIEIOBATETHHO
OTBEYAaeT Ha BCE BOIIPOCHI, aKIICHTUPYsI BHUMaHUE Ha Haubolee
B2YKHOM. Ymeer aHAJIM3UPOBATb, CpaBHHBATb,
KimaccuunmpoBats,  0000mMaTh, KOHKPETH3WPOBAaTH |
CHUCTEeMAaTU3MPOBATh  M3YYCHHBIH  MaTepuan,  BBIICIAA

KJIIOYEBEIC MOMEHTBI ¥ YyCTaHaBIUBas MPUYUHHO-
CJIe/ICTBEHHBIE CBS3U. UeTKO (OpPMYIHpPYET OTBETHI, yBEPEHHO
UHTEPOPETUPYET  PE3YJIbTATHI aHaAIN30B U JIpyTuX
WCCIICIOBAHNM, a TaKXKe pelIaeT CIOoXKHbIE 3amadd. CTyIeHT
XOpOIIIO0 3HAKOM C METOJaMHU HCCIEeIOBaHUS, HEOOXOIUMBIMH
JUTSL  TIPAKTUYECKOW JEATENhbHOCTH, W yMEET CBS3BIBAThH
TEOPETUYECKUE aCleKThl  JUCUMILIAHBI (Momyst) c
MPAKTHYECKUMU 3aa9aMH.

7 Xopomio CryneHT oOJiafiaeT 3HAHUSAMH IpeaMeTa TOYTH B MOJIHOM
6 Xoporo o0peme paboyeil MporpaMMbl i CAMOCTOSITENIEHO, JIOTHIECKA
MOCJIC0OBATEIILHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aK]_[eHTI/IpyH BHHUMAHHUEC Ha HaI/I6OJIC€ 3HAYUMbIX MOMCHTAX. OH
yMEeT aHAJM3UPOBaTh, CPABHUBATh, KIACCUPHUIIUPOBATD,
00001maTh,  KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3UPOBATH
H3y‘leHHLII>i MaTepI/IaH, BbBIACIISISA €0 KIIKOYEBBLIC ACIICKTHI U
yCTaHABIUBAsI MPUIHHHO-CIICICTBEHHBIC CBSI3H.
®dopMyITUpyeT CBOM OTBETHI, YBEPECHHO HMHTEPIPETUPYET
pe3yabTaThl aHAJIM30B W JPYTUX HCCICIOBaHHUN, a TaKXKe
pelaeT CIOXKHbIE CUTYallMOHHbIC 3a7a4i. CTYJICHT XOpOIIOo
3HAKOM C METONAMH WCCIENOBAHUA, HEOOXOIUMBIMU IS
HpaKTH‘IeCKOfI JCATCIIBPHOCTH, nu yMeeT CBA3BIBATH
TEOPETUYECKUE AaCIHEeKThl TpEeAMETa ¢ MPAKTUYCCKUMU

3a/la4yaMu.
5 YnoenerBopurenbHo| CrymeHT oOnamaer 0a30BHIMH 3HAHHSIMH IO TUCITUTLTAHE
4 V 10BJIETBOPHUTEIHHO (MOyJ1r0), HO UCTIBITBIBAET TPYTHOCTH TIPH CAMOCTOSTETBHBIX

OTBETax M MCIIOJIb3YeT HeTOuHble (GopmynupoBku. B xome
OTBETOB OH JIOMTyCKAeT OIMNOKH, KACAIOIIUECS] CYyTH BOTIPOCOB.
CTyneHT crocoOeH penraTh TOJIBKO caMble TPOCThIE 3a7auu U
BIAJCET  JUIIF  MHHUMAIBHBIM  HAaOOpOM  METOJOB

HCCIICIOBAHUS.

3 He cnan CryneHT He oBiaaen 00s13aTeIbHBIM MUHUMYMOM 3HAHUH 110

2 He cnan MpEeAMETY U HE MOXKET OTBETUTh Ha BOIPOCHL, JAXKE €CIU

1 He cian MpEenoaBaTeb  3aJaeT  JONMOJHUTEIBHBIC  HABOIISIINC
BOIIPOCHI.

Juctunnuna (Monyns) «IIpuanHHO-cnencTBeHHbI ananu3 (Causal analysis)» olieHnBaeTcs
CJIETYIOIIUM 00pa3oM:

AKTHBHOCTH Bec | KoanuecTBo Onucanue
Howmarmnnue 3aganus | 40% 8 HaGop 3ama4 no remMam Hezenu
KontponpHas 45% 3 [Mucsmennas pabota ¢ HaboOpoMm 3a1ad, KOTOPBIE HYXKHO
pabota PEIINTH 32 OTPaHUYCHHOE BPEMS
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AKTHBHOCTH

Bec

KoanuectBo

Onucanmne

DK3aMeH

15%

1

[MucermeHHast K yCTHasE paboTa Hall 3aJJaHHEM,
HaNpaBJICHHBIM Ha MPOBEPKY MOMYYCHHBIX 3HAHUH 1
HAaBBIKOB I10 TUCIHUILIHHE (MOIYITIO)

B pamkax u3ydyeHus AUCUMIUIMHBI (MOAYIISI) BO3MOXKHO IOJTydeHHe OOHYCHBIX OalIoB.

®opmysia pacyéra HTOrOBOW OLEHKHM MO aucuuiinHe (Moaynaw) «IIpuumHHO-
caencrBenHblii anaiau3 (Causal analysis)»: «0,4 X cpennee 3a nqomaminue 3aganus + 0,45 X

CpelHee 3a KOHTPOJbHbIE paboThl + 0,15 X sx3amen».

Texkyummii KOHTPOJIb ycIIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)

HpnMeprle JAOMAaIIHHUE 3a1aHUA

Jomamnee 3aaanue 1. ba3oBble NOHATHSA U IPUYHHHBIE rPpadbl

[Toctpoiite npuuunHblil Tpad (DAG) ans 3agaun: «BiusHue oOpa3oBaHMs Ha J10XOI»,
YUUTBIBAsl IE€PEMEHHbIC: II0JI, COLMAJIbHO-3KOHOMUYECKMH CTaTyc, CIOCOOHOCTH,
oOpa3oBaHue, J0XO/.

VYkaxure, Kakue IepeMeHHbIe SBISIOTCS KOJIUAEPAMHU, IOCPEIHUKAMH, CMEIIMBAIOIUMHU
dakTopamu.

[Tlpumenure xputepmii 3amgHer asepu (backdoor criterion) — ompenenuTe, Kakue
MNEPEMCHHBIC HYKHO KOHTPOJIMPOBATD.

OObsicHUTE, TIOYEeMY KOpPPENSIHS MEXIy OOpa3oBaHHMEM U JIOXOJAOM HE O3HaJaer
MMPUYIUHHOCTH.

Odopmure BbIBOABI B BHJE OTuéTa: rpad, 0OOCHOBAHHE, CHHCOK KOHTPOJIHUPYEMBIX
NIEPEMEHHBIX.

JlomamHee 3a1aHue 2. AHAJIN3 HCTOPUYECKUX JTaHHBIX

Cwmonenupyiite Ha0op nanHbix (B Python mim R) ¢ Ounapubeim Bo3aeiicTBuem (treatment)
U CX0/10M (outcome), BKIIFOYAIOUINI CMEIIMBAIOLINE (PaKTOpPHI.

Ouenute cpennuit adpdext Boznericteus (ATE) ¢ momouipio JnHENHHOW perpeccun 0e3
MIOTIPABOK.

[TocTpoiiTe Monenb JIOTUCTUYECKOM PErpeccHH [UIsl OLEHKH IIKajdbl CKIOHHOCTH
(propensity score).

[Tpumenute meTon conoctabnenus (matching) u cpasaute ATE 1o u nmocrne.

Peanu3yiite nBaxapl ycroitumByro oreHky (doubly robust estimator) u cpaBHUTE
pe3yIbTAaTHI

JomamHee 3aaanue 3. KBa3zudkcnepuMeHThbI M BAJIHAALUA

Peanusyiite meton aBoiHoN pasHoctH (DiD) Ha cuHTeTHyeckuX NaHHBIX: A0/MOCIE,
KOHTPOJIb/3KCIIEPUMEHT.

[TocTpoiite rpaduk napaiieabHbIX TPEHO0B — MPOBEPHTE MPEATOCHIIKY.

[Tpumenurte meton cuHTeTHUecKoro koHTpos (Synthetic Control) k ciyyato: BHeApeHHE
3aKOHA B OJIHOM PETHOHE.

[TpoBeauTe aHanM3 4YyBCTBUTEIBHOCTH: OLICHUTE, HACKOJIBKO PE3YJIbTAT 3aBHUCUT OT
BbIOOpA KOBapHar.
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5. Brimonnute muanedo-TecT: MPUMEHUTE METOJ K IEPUOAY 0 BO3ACHCTBUSI — MPOBEPHTE
3HAYUMOCTb.

HpI/IMeprIe 3alaHUA 111 KOHTPOJbHBIX paﬁoT

KonTpoJubnas padora 1.

1. Hamummre popmyny cpennero agpdexra Boszaeiictsus (ATE) B TepMuHax moTeHIIMATBHBIX
HCXO/I0B.

2. YKaxuTe, 4YTO O3HAYAET yciaoBue ignorability B Mmogenu PyOuna.

3. Hanummure uMs rpagoBoro sneMeHTa, KOTOpPbIil OJIOKUPYET MyTh Yepe3 MOCPEIHUKA.

4. VYkaxure, Kakod THUI IEPEMEHHOW HENb3s BKJIOYATh B MOJEINb, €CIU OH SBIJIAETCS
KOJUTHJIEPOM.

5. Hanmmmute uMs KpUTEpHs, HCIIOJIB3YEMOTO Ui OIpenesieHHs Habopa MepeMEeHHBIX,
YCTPAHSAIOIINX CMEIIUBAIOIIEe BO3/ICHCTBHE.

KonTpoasHnas pabora 2.

1. Hamumwure ums MeToaa, IPU KOTOPOM OOBEKTHI C PA3HBIM BO3JCHCTBHEM CPaBHUBAIOTCS
10 CXOXKECTH UX XapAKTEPUCTHK.

2. Ykaxure MMS METOJAa, NpU KOTOPOM Kaxkaoe HaOJI0JeHHe B3BEIIMBAETCS OOpaTHO
MPOMOPIIMOHAIIBHO BEPOSITHOCTH €T0 BO3JCHCTBUSA.

3. Hanumiure uMs OIEHKH, COUETAIOIIEH MOJIEIb HCX0/1a U MOJIEIb BO3ACHCTBUSI.

4. Vkaxwre, Kak Ha3pBaeTcsa JPQPEKT, pa3Iuyvaronuiics Mo TpymnmaMm (Hampumep, IO
BO3pACTy WJIH TOTY).

5. HanwumumTte uMs MeTOa, UCMIONB3YIOLIETO IEPEeBhs AT OLEHKU T'eTeporeHHoro 3¢ dexra
BO3JIEUCTBUSL.

KonTpoJsbnas padora 3.

1. Hamummre a0G0peBHaTypy MeETO/a, CPAaBHUBAIOLIETO HM3MEHEHHUS BO BPEMEHH MEXIY
JIBYMSI TPYIIIIAMH.

2. VYKaxuTe UMs METO]Ia, UCTIOIB3YEMOT0 MPH PE3KOM H3MEHEHUH MTPaBHiIa B ONPEACTIEHHOM
nopore (Hanpumep, Bo3pact 18 ser).

3. Hamummre wMs Merona, CTPOSIIETO KOHTPOJBHYIO TPYNIy Kak B3BEHICHHYIO
KOMOUWHAIHIO IPYTUX 0OBEKTOB.

4. VYkaxuTe, Kak Ha3blBaeTCs TECT, IPU KOTOPOM METOJ| IMPUMEHSeTcs K HEepuoiy Jo
BO3JICHCTBUS.

5. Hamummurte nMms mokasateins, HUCHOJIb3YEMOro Ui OLEHKM YCTOMUMBOCTH BBIBOJIA K
HAJIMYHIO CKPBITHIX CMEMINBAIOIINX (PaKTOPOB.

3amanus 1J151 NPOMEKYTOYHOM ATTeCTANMM M0 JUCHMUILIMHE (MOTYJII0)

Ne 3apanue OTtBer Komnerenuus

n/m

1. Kaxkast Mogens omnpenensieT moTeHITHATbHBIEC UCXOIBI? Mopnens Pyouna OIIK-1

2. Kakotii rpad oroOpakaeT mpuunHHBIE 3aBUCUMOCTH? DAG OIlK-1

3. Uro He no/ipazyMeBaeT MPUUMHHO-CIIEICTBEHHYIO Koppensauus YK-6
CBsI3b?
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4. Kaxoii sxcriepuMeHT cuuTaeTcs 30JI0TbIM CTaHJapTOM? RCT [K-1
5. Kakast BeposITHOCTb HCITONB3YETCS /Il MATYHHTA? Propensity Score IK-3
6. Kakoit MeToj ncnonb3yeT oOpaTHbie Beca? IPW I1K-3
7. Kakoii MeTo/1 yCTOHYMB K OIIMOKaM crierupuKanum? Doubly Robust I1K-3
8. Kakoii aroputm olieHHBAET reTeporeHubie 3G GexTo? Causal Forest I1K-6
9. Kakast nepeMeHHas BIHSCT TOJIBKO Ha Jie4eHue? WucrpymeHTanbHas I1K-3
10. Kaxoit meTo ucnonp3yeT noporoBoe 3HaueHue? RDD IK-1
11. Kakoli MmeTox cpaBHHBaeT pa3HOCTH BO BpeMEHN? DiD [K-1
12. Kaxkoe momyiienue KputudHo a7t DiD? Parallel Trends OIIK-1
13. YTO CTPOHUTCS M3 B3BCHICHHBIX KOHTPOIbHBIX CTUHHUI? Synthetic Control [1K-6
14. UTo olleHMBaeT HEOTPEICICHHOCTh IapaMerpa? JloBepuTenbHbIN OIlK-1
UHTEpBAI
15. Kak npoBepsieTcst yCTOHYMBOCTB K CKPBITHIM Sensitivity Analysis [1K-6
¢dakropam?
16. Yro obecrieyrBaeT MTHOPUPYEMOCTh B SKCIIEPUMEHTE? Pannomuzanus [K-1
17. Kakas merprka npoBepsieT 6aaHc KoBapuat? SMD [K-3
18. Kakoli cTaTuCTHKOM MPOBEPSIIOT CUITy MHCTPYMEHTa? F-craTtuctuxa [K-3
19. Kakas moznens Gpopmanu3syer causality rpadamu? SCM OIlK-1
20. Kaxkoii puck BOSHHKAET MPU HECITy4ailHO# BRIOOpKE? Selection Bias YK-6
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