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(OI'BY «HMHII mm. B.A. AmmvazoBa» MuH3paBa Poccrm)

HMHCTUTYT MEJUITMHCKOI'O OBPA3OBAHNUA
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Pabouas ITpOoIrpaMMa JHCIHIUIIHBI pﬂBpﬂﬁﬂTﬁHﬂ B COOTBCTCTBHIH C:

—IIprnkazom MHHHCTEPCTBA HAVKH H BEICIIEro oOpaszoBaHMSA Poccurickon @Deaepaiin Ne
1006 ot 13.08.2020r. «O0 yTBRepXAcHHH (ellepalbHOIO TOCYJapCcTBEHHOIO 00pa30BaTEIIbHOIO
CTaHJapTa BBICIIErO O0pa30BaHHS — CIEHHAIHTET IO cIelHaIbHOCTH 30.05.03 MemumnmuHcKas
KHOEePHETHKA»;

—IIpukasom MuHTpyna Poccrm ot 04 aerycra 2017 Ne6l0H «OO0 yrBEpKICHHH
IIpo)eCCHOHATIBPHOI O cTaHAapTa «Bpay-KHOepHETHKY,

— JIOKaJIIbHBIMH HOPMAaTHBHBEIMH aKTaMH [[eHTpa AlIMa30Ba;

— y4eOHBIM IUIAHOM ITO crierfHanbHOCTH 30.05.03 MeamimHcKas KHOepHETHKA.

CocraButeu pado4yeil NporpaMMbl

YueHan
Ne dOaMHIINA, HM4,
CTeleHb, JaHuMaeMas J0IKHOCTb MecTo paﬁUThl
/i OTYeCcTBO
3BaHHe
1. Koporeera Onecsq K.T.H., JOI[EHT | 3aBeIYIOIIil Kadeapoil OI'BY «HMMHI]
BraagmMipoBHa MaTeMaTHKH, OHO(MH 3K H m. B A. ArMazoeay
HH(}OPMAITHOHHBIX M3 apaea PoccHi
TeXHOIOTHI
2. baxtHHa AHHA - AccHcTeHT Kadeaprl OI'BY «HMHI]
BammioeHa MaTeMaTHKH, OHO(MH 3K H m. B A. ArMazoeay
HH(OPMAI[HOHHBIX M3 apaea PoccHu
TeXHOIIOTHIL

PaGouas rmporpamMma paccMoTpeHa H oo0peHa Ha 3acelaHHH Kadeapbl MaTeMaTHKH, OHO(DH3HKH
HH()OPMAITHOHHBIX TEXHOJIOTHIT
«1 1» HOsAOps 20251 ., mporokoi Ne 3 3aBeIyIONIHI Kadeapoi O.B. Koporeera

JIMCT COI'VJIACOBAHHA

COI''TACOBAHO
JlexaH nedyeGHOro paxKynbTeTa [ A. Kyxapuuk
3aBe VIO IIEHTPOM Pa3sBHTHI 00pa3oBaTEeIbHOH cpeabl MHCTHTYTa
MEIHITHHCKOrO 00pa30BaHHI H.H. Iletpora
3aBe VIO YUeOHO-METOHYECKHM OT/IETIOM I[EHTPA Pa3BHTHA
00pazoBaTeIbHON cpeapl FIHCTHTYTa MEIHIMHCKOIO 00pa30BaHI M.A. OBeukIiHa
3apeayronH OHOMHOTEKOH MHCTHTYTA METHITHHCKOrO 00pa3oBaHHsI E.A. Heyaera

PaGouass mporpamMma paccMoTpeHa H OJ00peHa Ha 3acelaHHH Y4YeOHO-METOIHYECKOrO COBETa
HMHucTtHTyTa MeguIHCKOro odopazoBaHusa @I'BY «HMHWMI] mm. B.A. AnmMaszoBa» Munsapasa Poccru

«20» stBaps 2026 r., mporokor Ne 01/2026.



Coxpaimenus

[{leHTp AmmazoBa — QellepalbHOe TOCYJapcTBeHHOE OFOKeTHOe yupekacHHe «HaloHamsHBIH
MEQUIIMHCKIIT  HCCIIEMOBATENILCKHH  IIeHTp HMMeHH B.A. Amvmasopay»  MHHHCTEpPCTBa
3paBoOXpaHeHH s PoccHiickon Depepalinm

[II] — rmpakTHYecKas IIoAroTOBKa

Komier eHmumn:

YK — yHHBepcanbHasI KOMIIETEHIH S

OIIK - obmenpodeccHoHanbHAS KOMITETeHI[HS
[TIK — rpodeccrnoHanmbHasa KOMITETEHIHS

MK — HHAHKATOP JOCTIDKEHHS KOMITETEHI[HH

OneHouHbIe MATEPHAIDI:

KB — KOHTPOILHEIE BOIIPOCHI

T3 — TeCTOBEIE 3aJaHH

K3 — KOHTPOJIbHEIE 3alaHHs]

[IH — rpakTHYeCcKHe HaBBIKH

C3 — CHTYaI[HOHHEIE 3aJaul

Wb — ucropus 6omesHn

J1 — TEMBI JIJIS TTOATOTOBKH YCTHOT'O JTOKIIaJa C ITpe3eHTal[HeH
P — TemBI 11 MOATOTORKH pedepaTa

Il oicHHTE/ILHAA 3aIIHCKA K pﬂﬁﬂ‘lﬁﬁ nporpamme THCIHILIHHBI

Pabouas mporpamma 1o guciHmnmHe «MH@opMannoHHble CHCTEMbI ¢ HcnoJb3osannem M n
AHAJMTHKH 00JIbIIMX JAHHBIX JJIA Bpadei» HallpaBjieHa Ha (popMHpOBaHHE Y OOYYAIOI[HXCS
KOMIIETEHIHIH B 00IaCcTH IMPpHMeHEHHSI COBPeMeHHBIX HH(p OPMAIIHOHHBIX CHCTEM, HHTETPHPYIOIIHX
MeTOIbI HCKyccTBeHHOro mHrennekra (MW) n anHamutuky Oompnmix gaHHbIX (Big Data Analytics)
JUL PEIIEHHS KIMHHYECKHX, VIIPaBJIeHUYECKHX H HCCIEIOBATENbCKHX 3aayd B 3APaBOOXPaHEHHH.
[IporpammMa (QokycHpyeTcsS Ha TEXHOJIOTHAX, APXHTEKTYpe H MeETOA0JIOTHH PpadoThl ¢
0O0JILbIIMMH JAHHLIMHM B MeQHMIIMHe, BKIIOYasg HX cOoOp, XpaHeHHe, OOpaOOTKy, aHaIH3 H
HHTEPIIPETALIIO B MacIiuTabax, IIPeBOCXOMAIIX BO3MOKHOCTH TPaAHIIHOHHBIX ITOIX0IO0B.



1. HEJIb H 3AJTAYN U3YYUHEHUA JINCIHAITJINHDBI

Ileqb M3yYeHHA JHCHHMILIHHBL cPOpMHpOBaTh Y OOVYAIOIMHMXCSI CHCTEMHOE ITOHHMAHHE
SKOCHCTeMBI  OOJBINHX  MEIHIIHHCKHX  JaHHBIX H  KOMIIETEHI[HH IIO  ITPHMEHEHHIO
CIIeI[HAIH3HPOBAHHBIX HH()OPMAI[HOHHEIX CHCTEM H METOJOB aHAIMTHKH Big Data 11 moggepxxu
IIPHHATHSA BpadeOHBIX PeIleHHH, VIIPAaBICHHSI MEIHIHHCKOH OpraHH3alliedl H IIPOBEJEHHS
TTOITYITISITH OHHBIX HCCTIeJOBaHMIL.

3agaun H3y4YeHN A T CIHILIHHbI:

1. M3y4HTh HCTOYHHKH, XapaKTepHCTHKH (5V) H KH3HEeHHBIH IIHKII OONbIIHX MeIHITHHCKIX
JTAHHBIX, TIPHHIIHITEL OpraHM3alHi MeJuIHCKHX Data Lake n xpanmmin gaHabX (Data
Warehouse).

2. OCBOHTH METOJBI H HHCTPYMEHTEI aHAJIMTHKH OOJIBIINX JaHHBIX (OITHCATeIIbHAsL
THArHOCTHYEeCKas, MpeJHKTHBHAS, ITpeITHChIBAIONIAasI aHATHTHKA) ITPHMEHHTEIIEHO K
KIIHHHYECKHM H VIIPaBIEHYECKHM 3alauaM.

3. CdopmrpoBaTh YMeHHS IIPOeKTHPOBATh H KPHTHYECKH OLIEHHBAaTh apXHTEKTYPY
AHATIMTHYECKIX PEIEHUH 15 PadoThI ¢ Pa3HOPOAHBIMH ITOTOKAMH MEIHIIMHCKHX JaHHBIX
(EHR, IoMT, reHOMIKa, PETHCTPHI).

4. Pa3BHUTH IpaKTHYeCKHe HaBBIKH PaOoTHI ¢ HHCTpyMeHTaMH Big Data (Ha mprimepe
SQL/NoSQL 3ampocoB, 00J1aYHBIX aHATIHTHYeCKHX IIaTgopM, Bl-mambopmoB) A
PEIlleHN s 3a/1a4 KOTOPTHOI'O aHalln3a, SIHIAeMHOJIOTHYECKOr0 Ha/[30pa M pacyeTa KIFOUEBBIX
nokazarenei s pexrnBHOCTH (KPI).

5. HM3y4urse npapoBeIe, 3THUYECKHIE H OPraHH3aI[HOHHBIE aCIIEKTEI PaOOTEI C OOIBIIIIMH
MeJHITHHCKHMH JaHHBIMH, BKJIFOYas BOITPOCHI HH()OPMAIHOHHOIT Ge30MacHOCTH,
PETYIISITOPHOIO COOTBETCTBHS H BOCITPOH3BOANUMOCTH HCCIIE]OBAHHII.

ILnaHupyeMble pe3y abTaThbl 00YUeHHSA N0 JHCIHILIHHE:
B pesviomame uszyuenus npozpammosl OUCYUNILHBL Y 0OVUaoue2ocs Qopmupyiomces cieoyioujiie

komnemenyuu: YK-1.1: VK-4.3: VK-4.5; OIIK-6.3; OIIK-9.1; IIK-3.1; IIK-3.3

2. MECTO U CHHUIIJIMHBI B CTPYKTYPE OFPA3BOBATEJILHOHN ITPOI'PAMMBI

JlucrpnnmHa BXOAuT B birok 1. «J[MCIMITIHHBL (MOIYIIH)» Y4eOHOIO IUIaHa ITO CIIEIHATbHOCTH
30.05.03 MeguuuHCKasa KHOePHETHKA, B €TI0 YacTh, (POPMHPYEMYIO YUaCTHHKAMH
oOpa3oBaTelIbHBIX OTHOIIIEHHII.

JIMCUMIIINHA H3Y4aeTCs Ha OCHOBE paHee OCBOEHHBIX JH CIIMIUINH/TIPAKTHK Y4eOHOI O ITJIaHa:
—  «MH(popMaliHOHHEIE TEXHOIOIHI»
—  «HeHnpoHHBIE CETHY

—  «ManmuHoe 00yueHHE
JlucimmmiHa obecIieunBaeT H3YUYeHHE ITOCIIE YOI X JHCIHITIHH/TIPAaKTHK YU4eOHOr o ITJIaHa:

— Hp CAAHIUIOMHAA ITPAKTHKA»



2. TPEBOBAHHA K PE3YJIbTATAM OCBOEHHA JNCIIAITJINMHDBI

B pe3ynsTare 0CBOEHHS IPOrPaMMBI AU CIUIUIHHEL Y 00 YYArOIIEr ocs (POPMHPYIOTCS CIE YEOIIHE
KOMITETEHI[HH, YCTAaHOBJIEHHEIE IPOrPaMMOH CIIEIIHATIHTETA:

OneHouHkbIe
Koa u MaTepHAIbI,
HANMEHOBAH He Kon u HaumeHoBaHne | IL1aHupyeMble pe3y/ibTaTbl 00YYeHHSA [IDOB ePSTIOIITIE
HNJIK (moka3zaTeJ il JJ1A OIl€eHHBAHNA) POBEP
KOMIIeTeH U | pe3yJbTaThbl
00y4eHHs
YK-1 Cniocoben 3HAeT: MeTOJIOJIOTHIO OIIEHKH KauecTBa
OCYIIECTBIATD OOIIBIIHIX MeTHITHHCKHX JAaHHEIX
KPHTH UeC KT (KOHCHCTEHTHOCTE, TIOJTHOTA,
AHATH?3 CMEILEHN ), TIPHHIIHITE] BAaIH JAIHH
~ ANITOPHTMOB Ha PeallbHbIX 1A TeKYILETO
IIPOVIEMHBLX YEK-1.1 IIporomuT P P - A
. Ny reTePOTeHHBIX BEIOOPKAaX. KOHTPOJLA:
CHTYyaI[Iil Ha KPHTHYECKIIT aHAII3
OGTeMIOI CIl —_— YMeeT: aHATH3HPOBATE ITIOCTAHOBKY KB, C3
OCHOBE gﬂ N yat 3agaun A Big Data (Hammpumep, st
CHCTEMHOI'O DHEHDE Ipé’rc — BELIRJIIEHHE IO YIIAIHOHHEBIX ITPOMEKYTOUHOI
MoAX0/a, YR ' ITATTE PHORB ), KPHTIUE CKI OIe HHBATE arTecTarpm: T3
BEIpA0aTEIBATE IPHME HIMOCTE Pa3IMUHBIX METOIOB
CTPATETHIO AHAJMTHKH H HHTE PIPETHPOBATEH
TTei{ CTRILL. Pe3VIBTATHL C YYETOM OTPaHHYe HHIT

TAHHEIX.

3HAeT: apXUTEeKTYPY H 0a30BEIIi
()VHKIIOHAIl aHAIHTHYE CKHX ILIaTdopM
mA pabotsel ¢ Big Data (Ha mprMepe
Apache Spark, obmauHsIe CEpBHCEI),

YK-4.3 lcnone3yert _ 1A TEKYILETO
ITPHHITHITEL PaOOTEI ¢ PACIIPe Ae TeHH BIMI

COBPEeMEHHEIE KOHTPOIA:
XPaHH I IIAMI.

HH()OpMAIHOHHEIE Vmeer: do HDORATE 3AITDOCKL K KB, C3

Te XHOIOTHH H ~ - POPMYIHD - e

KOMMYHHUKATHBHEIE DOIBTIIM MaACCHBant OMEKYTOUHOI

YK-4 Criocoben CTPYKTYPHPOBAHHEIX H 1P Yt

CPEACTEA H TCXHOIIOI'HH.

ITPHMEHATh HeCTPYKTYPHPOBAHHBIX MeTHIIHHCKHX
COBpeMeHHBIE JAHHBIX, HCIIOJb30BaTh HHCTPYMeHTEL
KOMMYHHKATHBHBIE BH3YaIH3aAI[HH JIJIA aHATH3a

Te XHOJIOTHH. MHOT OMEPHEBIX JJaTaceTOoB.

arrecTarp: T3

YK-4.5 OcyInecTBIIeT

3HaeT: MeKTYHAPOTHBIE PETIO3ZHTOPHH
OONBIIIX MeIITHHCKHX TAHHEIX H
KoJleKcoB anr opHTMOB (TCIA,

IIOHCK, aHaTH3, 0OMeH PhysioNet, GitHub), mprHipmer FAIR J Texy _ cro

Ny . . o KOHTPOJILA:
HH(pOopMAIHeil uepe? (Findable, Accessible, Interoperable, KB. (3
MeKTyHApOIHbIe 0a3sl Reusable) maHHBIX. ﬂﬂ;[
TAHHBIX B YMeeT: OCYIIECTBIATh IIOHCK H OTOOpP OMEKVTOUHO
IIpo(peCcCHOHATBHOIN ITyOIHUHEBIX TAaTaceTOB LA ]E_l[fTECT }11_ T3
cepe. HCCIIeJOBaTebCKHX 3a/1ay, A

aHAJOT3HPOBATh MeTaJaHHEIE H
TOKYMeHTAITHIO K Ha0opaM JTaHHBIX.




OIIK-6 CmocobeH
ITOHHMATh
IIPHHIIITEI PA0OTHI
HH() OPMAIHOHHEIX
Te XHOJIOTHIT,
o0ecIe urBaTh
HH() OpPMAIHOHHO-
TE XHOJIOTHYECK VIO
MIOIJIEPAKY B
obmacTh
3[IPABOOXPAHEHH A.

OITK-6.3 O0eclieunpacT

HH(OPMAITHOHHO-
Te XHOJIOTHYECKYIO

IIO/IIeP/KKY B 00IIacTH
3[[PaBOOXPAHEHS C

HCIIOIIb 30BAHH EM
TpeOOoBaH Il
HH()OPMAIHOHHOIT
0e30IIacCHOCTH.

3HaeT: crenudnyeckue yrpo3sl Ub mpr
pabote ¢ Big Data (pucku

peHIeHTH(HK AL, VTeYKH

ar peTHPOBAHHEIX JAHHBIX ), METOIBI
AHOHHMIT3AI[HI H TICE BIOHIIMH 3aI[HH
OOIIBIIIX MeTHIIMHCKIX HabopoB
JTAHHBIX.

YMeeT: IIPHMEHATh IIPHHITHITEI Security-
by-design IIpH IPoeKTHPOBAH I
AHAIMMTHUYECKHX ITaiIUIAiHOB, OIle HHBATh
pHcKH b mpH HCTIOTR30BaHIH
oOmauHbIX Big Data-cepBHCOB.

JI1A TEKVILETO
KOHTPOIA:

KB, C3

T
ITPOMEKYTOUHOH
arTecTarpoi:. T3

OIIK-9 CrocobenH
coOIIo 1Atk
TTPHHI[HITEL

Bpaue OHOIM 3THKH
H JIeOHTOJIOT HH.

OIIK-9.1 CoOmromaet
MOpalIbHBIE HOPMEI,

JTHUECKHE H
JEOHTOIOI' HYECKIIC

IIPHHIHITEI TIOBEeHH B
mpo)eCCHOHATTBHOIT

HEATCIIEHOCTH.

3HaeT: 3THUYeCKHe BEI30BH Big Data B
Me IHIHE (I[po0IeMbI COTTIacHd Ha
BTOPHYHOE HCIIOIb30BAHIHE,
ANTOPHTMHYECKAA JTHCKPHMITHAIIA,
«IM(PoBOE HEPABEHCTROY).

YMeeT: pazpabaThBaTh H OI[€HHBATh
MOJIeIH HH()OPMHPOBAHHOIO COIIIACHT
IIJI HCCIIe JOBAHIOT Ha OCHOBE OONBIIHX
IAHHBIX, VUHTHIBATh 3THUECKHE ACIIEKTHI
IIPH HHTEPIIPETAIIHH Pe3yIhTATOR
TTOITYJI A OHH O aH I THKH.

JI1 TEKVIIETO
KOHTPOILL:

KB, C3

Jma
IIPOMEKYTOUHOH
arTecTampgoi: T3

ITK-3 CriocobeH
BEITIONTHATE
CTAaTHCTHYECKHII
VueT H COCTABIATh
CTAaTHCTHYECKYIO
OTUe THOCTB

Me THITHHCKOIH
OpTaHI 3l .

IIK-3.1 IIporoguT
pacueT M aHaIH3
II0OKA3aTele,
XapaKTePH3YIOIIHX
e ITeILHOCTE

Me IHITHHCKOMH
OpTaHI 3aI[HI, H

IIOKAa3aTene 3HOPOBEA

3HAaeT: METOJBI pacueTa CIOKHBIX KPI
Ha OCHOBE arperHpoBaHHEIX Big Data
(HaIpHMep, IIPOTHO3HAA HArPy3Ka Ha
OTJeNIeHHe, OlleHKa CTOHMMOCTH ITHKIIA
TEYECHH).

YMeeT: IIPOEKTHPOBATH H HACTPAHBATh
TaIOOPIbI OIlePAIHIOHHON H OH3HE C-
AHAHTHEKH HAa OCHOBE IIOTOKOBBIX H

JI1 TEKVIIETO
KOHTPOILA:

KB, C3

Jma
IIPOMEKYTOUHOH
arTecTampgoi: T3

HaceleHH . PETPOCIIEKTHBHEIX OONBIIHX JAHHBIX.
3HaeT: II3aiiH 00cepBaIHOHHEIX
HCCIIe JOBAHIIL HA OCHOBe OOBIIIX
ITAHHBIX (PETPOCIIEKTHRBHEIE KOT OPTHEIE
HCCIIEeOBAHHA, HCCIeIOBaHH I THIIA
ITK-3.3 IIporoguT 'Hu U, A . 1A TEKYILETO
«CIyUail-KOHTpOIh» Ha Big Data),
CTaTHCTHUYeCKHe H KOHTPOIL:
MeTOIBI aHATH3Aa BEIAHBAaeMOCTH H
ITOITY I OHHEBIE KB, C3
MHOT OMEPHOI'0 aHAIIN3a A OOIBIIIHX
HCCIeIOBAHHT B Ja
BEIOOPOK. y
Me THITHHEe H IIPOMEKYTOUHOM

3[paBOOXPaHEeHHH.

YMeer: QOpMyIHPOBATh THIIOTE3I I
ITOITYIIAIIHOHHBIX HCCIIe 0B aHHIt,
IIpOBepsAeMEle Ha OOIBIIIX JaHHBIX, H
OILIEHHBATh BOCITPOH3BOHMOCTE H
0000II[aeMOCTh Pe3yIhTaTOB.

arTecTarp: T3




3. COJAEPKAHHUE JUCHHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PASJAEJIAM) C VYKA3AHHUEM OITBEJEHHOI'O HA HHX KOJ/IMYECTBA
AKAJTEMHYECKHNX YACOB 1 BU/10B 3AHATHU

4.1 O0beM MHMCIMILIHHbI B aKaJeMHYeCKHX 4YacaX, BbIIeJIEHHBIX HA KOHTAKTHYIO padory
o0yuanmxcss ¢ TMpenoJaBarejieM H HAa CaAMOCTOATEAbHYI BHeAYAHTOPHYIO padory
odyJaronmmxcs

Konnuecteo
TpynoeMKOCTE B
. JaCcoB
Buj yueOHo#i paboThI aKageMHYecK HX
Kypc- 6
yacax
cemecTp - 12
KoHTakTHas padoTa 00y4arloluxcs ¢ npemnoaasaTesieM (BCero) 30 30
M3 HIIX:
3aHATHA JIeKIHHOHHOTO THIIA 6 6
3aHATHA CEMIHAPCKOT0 THIIA 24 24
CaMocTosiTe/Ib Hasi BHeayIHTOPHAas paboTa (BCero) 42 42
[IpoMeXyTOUHAA aTTECTAIHI — 3aueT - -
OO01as TPYA0eMK OCTh JUCI[HILIHHBI 7212 7212
N3 Hux Ha I111 12 12

4.2 Coaep:kaHne JUCHHILIHHbIL, CTPYKTYPHPOBAHHOE IO pPa3JesiaM ¢ YKa3aHHEM OTBeJIeHHOI0
HA HHX KOJIHYeCTBAa AKaJeMHIeCKHX YACOB H BHA0B 3aHATHII

KonTakTHas padoTa, akaJeM. 4
CamMocToaTe/1LHAA

HaunmMeHOoBaHHe 13 HuX HA
3aHATHSA 3aHATHA BEHeayJHTOpPHAasA Bcero
pa3eIoR JHCIHHILTHHEI II11

JIEKIMHOHHOT O CEMHHAPCKOro pﬂﬁDTﬂ
THIIA THIIA

Kypc - 6 cemecTp - 12

Paznen 1. bomnsimie
ITAHHBIE B
3APABOOXPaHEHHH:
HCTOUYHHKH, apXHTEKTypa
H yIIpaBIEHHE
AH3HEHHBIM ITHEIIOM.

14 24 4

(R
o0

Paznen 2. TeXHOIOTHH H
METOIBI AHATHTHEH
OOILIIMHX TAHHLIX I

IO IJIEPAKH KITHHIUE CKIX
H YIIPaBJIeHYeCKHX
PETIEH I

Paznen 3. IIpuximagHoe
npiMeHentie Big Data B

ITOITYVICIITHOHHBIX
HCCIIEJOBAHH X H 3THEKO-

ITPABOBEIC ACIIEKTHEI.

18 4

-2
=
-
-2

Bcero 3a cemMecTp: 6 24 42 72 12




4.3 Temaru4vecknil IVIAH 3aHATHIL JIEKIIMOHHOIO0 THIIA (710 ceMecmpam)

IlepeyeHb KOOB OneHoOYHLIE
G| MAaTePHAJIbI
Ne | Haumerosamne YHachl KpaTkoe coaep:kaHie 3aHATHA thopMu I[I:,MLII B l.ljm
I/l | TeMbI 3aHATHA P AP PMEEPY 5
npounecce OCEOEHHA TEeKYIIero
TE€MbI KOHTPO.JIA
Kypc - 6 cemecTp - 12
Pasznen 1. boabuine JaHHBIE B 3/IpAB00XPAHEHH: HCTOYHHKH, apXUTEeKTypa H YIIpaBJeHHe
JKH3HEHHbIM ITHKJIOM.
[Tomsarue Big Data. Hcrtourmmku: EHR,
Bremenie. Big IoMT, regomika, MOOIIILHEIE
Data B Me/JHITHHE: IIPIJIOKEHHA, COIHATLHEIE CETH.
1.1 | xapakKTepHCTHKH 2 J3HeHHBI HKT TaHHEIX (Data YK-4.3, YK-1.1 KB
(5V), HCTOUHHKH Lifecycle). IIpoGneMsl KauecTRa,
H BEI3OEBHI. HHTET PAIH H CEMAaHTHUECK O
HHTepoIepadeIbHOCTH.
Pa3nen 2. TeXHOJIOTHH H MeTOAbl AHAMHTHKH OOJIbIIHX JAHHBIX JJA NOAJEPiKKH
KJIHHHYEeCKHX H YIPABJEHYECKHX pellleH Hii.
ApxHTEKTypa Konmnemrmm Data LLake, Data
AHAITHTHYE CKHX Warehouse, Data Mait. ETL/ELT
ereHIni: ot Data orieccrl. CoppeMeHHBIE O0TauHbIe H
21 | P I B P VK-4.3, OIK-63 | KB, C3
Lake 1o pacIpeieIeHHEIe apXHTEKTYPEI
AHAIITHYE CKHX (Lambda, Kappa). HHTerpaig c
ITaHIDIaiHOB. cucteMamu ML/AT
Paznen 3. IIpukiaagHoe npuMeHeHne Big Data B monyJaAali OHHBIX HCCIEJOBAHUAX H ITHKO-
IPAaBOBLbIE ACMEKTHI.
IlommynAIfHOHHAS MeTo/IpI aHaIM3a OOMBIIHX KOTOPT
aHATTHTHKA H 1A SIHIEMIIOIIOT HUECKOT O HaI30Pa,
31 | TPEMHKIHBHOE - (hapMaKoHa 30pa, YIIpaBIeHHA 1IK-3.3, OIIK-9.1, KB. C3
' MOJIETIH POBAHIE - 3I0poBbeM HaceneHna (PHM). YK-1.1 "
Ha OOIBIIIX [TpoGaeMBI BOCTIPOM3BOIHMOCTH H
TAHHEIX. 0000II[aeMOCTH. OTHUECKHE [IITEMMBI.
Bcero 3a 6
ceMecTp
4.4 TemaTH4yeckHii IJIAH 3aHATHIl CEMHHAPCKOro THIIA (710 cemecmpam)
OneHoun
dPopma IlepeueHb 2
bI€
[IPOB eeH HIK,
Yacel, B MaTepHa
A HauMeHOB ¢dopmupye
No TOM JIBI OJIA
3AHATHA | aHHe TeMBI KpaTtkoe cogep:xaHie 3aHATHA MBIX B
TEMEL | cemmna 3aAHATHA e mpouecce TeRymer
P Ha IIII P 0
CKOro OCB OCHHA
. KOHTPO.1
THIIA TE€MbI a

Kypc - 6, cemecTp - 12

Paznen 1. BoJbinne JaHHbIE B 3/IpaB00XPAHEHHH: HCTOUHHKH, apXHTeKTYpa U YIIpPaBJieHHe JKH3HeHHbIM
UK JIOM.




[IpakTHue cKad TOArOTOBKA. BHIEI

KB, C3

KIIHHHYECKHX ITOKA3aTe e,

OreHKa pabor:
KayeCcTBa H
JTaGoparo | POGMIHPO Pabora ¢ CHHTeTHUeCKHM HabopoM
4 m3 1nxX | EHR-TaHHEIX. AHATH3 IIPOITYCKOB, YK-1.1,
1.1 pHAA BaHHE
2Hallll | BEIOPOCOB, KOHCHCTEHTHOCTH. IIK-3.3
pabora Me JIHIHHCK
x Big M crioms30BaHne HHCTPYMEHTOB
Data IIpoHIIPOBAHIA TaHHBIX (Great
' Expectations, Pandas Profiling).
IIpoexTHpO KB, C3
BAHHE
APXHTEKTY]P [TpakTHUe CKasd TIOArOTOBKA. BHIEI
[IpakTiue bI Data pabor:
CKO€ Lake mia R ['pymiorad pabota 110 IMPOEKTHPOBAHIEIO OITK -6 3,
1.2 3AHATHE MY JIb THMO/T, CXeMBI XPaHEeHHA H MeTaJaHHbIX LA
. 2Hallll YK-4.3
(Kefic- AITBHBIX reTepore HHbIX JAHHBIX. AHAIH3
CTajIH) TAHHBIX TpeOoBaHIil K 6€30ITaCHOCTH H
(EHR + TOCTYITHOCTH.
n3o00paxeH
I5T).
Pa3znen 2. TeXHOJIOTHH H MeTOAbl AHAJIHTHKH O0JIbIIHX JAHHBIX JJd NOAJEeP/KKH KJIHHHYECKHX H
| YHpaBJIeHYeCKHX pelleHHii.
[ paKTHUe CKad ITOATOTOBKA. BH/IEI KB, C3
SQL u paborT:
NoSQL BEITTOTHE HIIE aHATHTHUYECKH X 3aIlIPOCOB
3aIIPOCHL K (KOTOpTHEIIT 0TOOp, arperarfs,
JIaGoparo
OomeImM | 4 H3 HIX | OKOHHBIE (JYHKIHI ) HAa IIpHMepe YK-4.3,
2.1 pHAA
aGora MemmiHCcK | 2 Ha IlIl | Postgre SQL. IIK-3.1
P HM 3HAKOMCTBO C ITPHHIHIIAMI 3aIIPOCOB K
Habopam TOKYMEHTOOPHEHTHPOBAHHOM B/]
TAHHBIX. (MongoDB) 11 HeCTPYKTYPHP OBAHHBIX
3aITHCE.
MocTpoeH™ Cospanre nmpoctoro ETL -imponiecca o KB, C3
e ETI.- 3arpy3KH H TPAHC(OpPMAIHH TaHHBIX.
L. ITpaxTHue cKas IIOAroTOBKA. BHIEL
JlaBoparo | mailiuraiiHa _
22 | pHas 0 4 m3 HUX | palbort: ITK-3.1,
' AGoTa - - 2HallIl | ITocTpoeHIE HHTEPAKTHBHOI O YK-4.3
P I[Hj e B marroopaa (B Tableau Public mmn
AHAIIOTH) I MOHHTOPHHTA KITFOUEBEIX
CHCTEME.

Pasnen 3. IIpukiaagHoe npuMeHeHne Big Data B monyJAaIHOHHBIX HCCIEOBAHHAX H YTHKO-IIPABOBELIE

ACHEKThL.
AHami3 KB, C3
OTKPBITHIX PaboTa ¢ OTKPBITHIMH JTAHHBIMIT
ST TEMIOIL (Pocctat, WHO). BpeMeHHEIE PAJTHL.
Jlaboparo | ormueckHx IIpaxTHUeCKad IIOATOTOBKA. BH
3.1 pHﬂHp TATaACeTOB 4 T3 HILX p:fﬁm: o . LIK-3.3,
2 Ha I1I1 YK-4.5
pabora (Ha PacueT cTaHZAapTH30BAHHEIX
IPHMEpPE ITOKa3aTeNell, BH3YaI3alfi
TAHHEIX O reorpaHyecKoro pacirpeiesne His.
3a001eBaeM




OCTH).
OTHUYECKHI KB, C3
a300
P y p [ pyImioBoe o0CyXkIeHHE PealbHOTO
Keilca: y y
Keiica. Axams OamaHca oOIIecTBEHHOI
CeMHHap- HCCIe/oBan 4 13 OB 351 H IIPAB IaIfeHTa
e Ha Big ' OIIK-9.1,
3.2 MICKYCCH HUX 2 | IIpakTHdecKas IIOAroTOBKA. BIIE
Data Oe3 _ YK-1.1
q IMOTO ga IIIT | palor:
1P Pa3zpaboTka 3THUECKHX IIPHHIMIIIOB A
HHGpOpMID -
MOJO0HEIX HCCIIeTOBAHHIL.
OBAHHOT O
COTTIACHA.
Bcero 3a cemecTp 24

* Dopmul npoeedeHUA 3AHAMUIL CEMUHAPCKOZ0 MUNA:
npaxkmuyeckoe 3anamiie, ceMuHap, 1abopamopHas paboma, cCUMYIAYLIOHHO0e 3aHanmiie, KIlHUYeckoe 3anamile,
HAayYHO-Npaxmiyeckoe 3auamile, Kpyeavlii cmoi, Macmep-xiacc, KoAIOKEUYM.
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4.5 Coaep:kaHHe BHeayYIHTOPHOI CaMOCT OATEJIbHOH PadoT bl

T eMbI
TUCITHNILITHHbI

KoJanugect
BO 1ACOB

Coaep:raHue cCaMOCTOAT eJIbHOH
padoThI

Ilepeuyenn
NJIK,
dopmMupyYeM
bIX B
nmpouecce
OCBOECHH A
TeMbI

OneHo4uH
ble
MATepHAJI
bl I
TEKYIIEero
KOHT POJist

Paznen

1. bommrme
TAaHHEIE B
3/[PaBOOXPaHEeH
HH.

14

Hayuenune: [IpuHigpmme FAIR »
GDPR/HIPAA nipuMeHHTeRHO K Big
Data. Ananus: CpaBpHeHHe
apXHTEeKTYpHBIX rToaxoaop (Data Lake vs
Data Warehouse) a7151 KOHKpeTHO#H
MeTHI[HHCKOH

3aaul. IIpoexTHpoBanne: Pa3zpaboTka
MOJIeITH MeTaJl aHHBIX JIJI1 BBIO paHHOT O
THIIA METHITHHCKHX JaHHBIX.

YK-4.5, OlIK-
6.3

KB, C3

I

Paznen

2. TexHoIOTHH
H MeTOJIbI
AHATTHT HKH.

16

Hccaenoranue: [lomck 1 o630p 1-2
peaTbHBIX ITyOIIMUHBIX MeIHIIHHCKIIX
naraceTa (Ha rmatdgopme Kaggle mm
TCIA). CocrarJieHHe ero Iacropra
(00BeM, CTPYKTYpa, MOTEHI[HAILHEIE
bias). IIporpammupoBanne: CaMoCTOSATE
TTEHAS 0TpaboTKa CIOKHBIX SQL-
3aITPOCOBR JIJIS PellleHNsI 3alaHHbIX
aHAJTMTHYECKHX CI[eHApPHEB.

VK-4.5, TIK-
3.3

KB, C3

Paznen
3. IlpHuximagHeie
ACIIEKTHI.

IIpoexTuporanme: PazpaboTka
KOHIIETI[HH HCCIIeI0BaTeLCKOr0 ITPpOeKTa
1o aHarny Big Data Ha 3aganmyio Temy
(HarrprMep, «DaKTOpEI pHCKA
TOCITHTAIILHOH

TeTaJIbHOCTHY ). KpuTuueckuii

aHaJau3: HarmicaHue pelieH3HH Ha
HAy4YHYIO0 CTATBI0, OCHOBAHHYIO Ha
aHAJII3€e OONBIMHX MeTHITHHCKHX JTaHHBIX,

C OII€HKOH MeTOOJIOTHH H 3THUYECKHX
ACIICKTOB.

YK-1.1, OIIK-
9.1, IIK-3.3

KB, C3

Bcero:

42

Oopa3soBarte/ibHbIE TEXHOJIOTHH, HCIIOJIb3YeMbIe MPH H3YYeHHH JHCIHILTHHDI;
TpamguigioHHbIe 00pa30BaTEIILHBIE TEXHOIOIHH
JUcTaHIIMOHHEIE O0pa30OBaTelNbHBIE TEXHOIOIHH, B TOM YHCJIIE C BO3MOKHOCTBIO CHHXPOHHOI'O H
ACHHXPOHHOI'O B3aHMOJICHCTBH S ITIOCPEACTBOM CETH MIHTEPHET»
HMH} opMaItHOHHEIE TeXHOJIOTHH (0a3a ¢ 3JIeKTPOHHOH OHOMHOTEKOH/MEeTOAHYeCKHE MaTepHaIbl 10
qucimiHe B cicTeMe MOODLE/TectupoBanme B cucteMe MOODLE u 1p.)

1.
2.

11




5. OPTAHM3AIINA TEKYIIEIO KOHTPOJIA U TIPOMEXKYTOUYHOHN ATTECTAIIUH

S.1 1IpoBeeHne TEKYINEr0 KOHTPOJISA 10 TeMan/pa3ae/iaM JHCIHIIIHHbI

Koakl npoBepseMbIX O1eHoYHbIE
Tema/pazgen KomMnereHuu H MK MaTepHAaJIbI Pe3yJbTaThl BLINOJTHEHHA 3aJaHHI
OHCIHIIJIHHBI IJISl TEKYILEro 10 TemMe/pa3geay™
KOHT Po.Ji
Pasnen VK-1.1; VK-4.3: VK-4.5; OIIK-6.3; KB IIpeacTaBiIeH KOHCIIEKT JIEKI[II H
1. bomsIiimie OIK-9.1; IIK-3.1; I[IK-3.3 ap.
AAHHBIC B VK-1.1: VK-4.3: VK-4.5: OIIK-6.3; C3 CHTyaI[HOHHASI 3a/5aua PeIeHa
3APABOOXPaHeHHN | OrTK-9 [- [TK-3.1; TTK-3.3
Paznen VK-1.1; VK-4.3; YVK-4.5; OI[K-6.3; KB IIpencTaRmeH KOHCIIEKT JIEKI[HI H
2. TexHOIOTHH H OIIK-9.1; IIK-3.1; I[IK-3.3 ap.
MeTOIBI VK-1.1; VK-4.3; YVK-4.5; OI[K-6.3; C3 CHTyal[lIOHHAA 3a/Jaya pelleHa
AHATHTHKH . OIIK-9.1; [IK-3.1; IIK-3.3
Paznen VK-1.1;: VK-4.3; VK-4.5; OIIK-6.3; KB IIpeacTarneH KOHCIIEKT JIEKI[HIT H
3. IIpHKIa HEIE OIIK-9.1; IIK-3.1; IIK-3.3 ap.
ACIIEKTEI. VK-1.1; VK-4.3; YVK-4.5; OI[K-6.3; C3 CHTyal[lIOHHAA 3a/Jaya pelleHa
OIK-9.1; IIK-3.1; IIK-3.3

*Tema/pazoen cutimaemcs 0ceoeHH oLl NPIL GbINONHEHLULL 6CeX 3A0aHLll

5.2 IIpoBeaeHne NPOMEKYTOUYHOH ATTECTAIHH MO JUCHHILIHHE
DopMa NPOMEKYTOYHOH ATTECTAHH 110 JUCIHHILIHHE — 3a4ent

JTalbl NPOBeAeHHAA MPOMEKYTOYHOH AT TeCT AIMH:
Tecmoenlii kKoHMpPOabL NO 6CceM pPaz0enam OUCLJLUFTLH bl

3.3. Kpurepun oneHuBaHHS II

POMEIKYTO'IH oM arTecTanuu

Bua zaganus

«He3aureHno.»

«3auTeHO»

T3 -

OI1leHKa BBITIOTHEHH ST
TECTOBOI'O 3addHITA

09 % M MeHee IIPaBHIILHBEIX OTBETOB

70% u Bonee IMpaBHIIbHBIX
OTBETOB

TunoBble 3a4aHNA 1A NpoBepkH GopmupoBanuda /1K Ha mpoMe;KyT01HOH aTTecT AlHH

Jaganue

TAJJOH OTBeTa

IIposepsiembie 11K

IIpouuTaiiTe TEKCT, BhIOEPHTE HECKOJABKO MPaBHJIbHBIX
OTBETOB M 3alHIINTe UX Oe3 MpodesIoOB U 3HAKOB
npenuHaHus. Kaxie 13 repeuriciieHHEIX METOJTOR aHAJIH3a
HaHOOIIee ITOAXOAAT A1 paboTH C BpeMeHHBIMH PsIiaMH
SITHIEMHOIOTHUeCKHX JaHHBIX? A) JIHHeliHasa perpeccHsa Ha
arperHpOBaHHBIX TOOBEIX JAHHBIX. B)
ArTtoperpeccrnonnsle MogeH (ARIMA). C) Axams
BBRDEKHBaeMOCTH (survival analysis). D) Metop ri1aBHBEIX
xomrtoHeHT (PCA). E) AHamiz BpeMeHHBIX PSIOB C
npeprBaHieM (Interrupted Time Series).

BE

IIK-3.3

IIpounTaiiTe TeKCT, YCTAHOBUTE NMPAaBWIbHYIO
MoC/IeJ0BATeNbHOCTD U 3anuIunTe 1U@pbI 6e3 npobdeaoB
1 3HAKOB MpPelUHaHNA. Y CTAHOBHTE ITOCIIEIOBATeJIbHOCTh
efiCTBHIT IIPH ONITHMI3AI[HH CIIOKHOT0 aHAITHTHYECKOTO
3arpoca K Data Lake, Ber3pariiero ormHOKy HeXBaTKH

2143

YK-4.3

rmamvATH: 1. IIpoRepka HcItoIb30BaHHA ITAP THIHOHH]P OBAHHA
1 HHAeKcop. 2. OrruMirzans 3arnpoca (yerpanenne CROSS
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JOIN, panrmit WHERE). 3. Paz0Onenne 3ampoca Ha YacTH C

ITPOMEKYTOUHBIM COXpPaHeHHeM Pe3yIILTaToRB. 4.
KoHpeprarsa gaHHBEIX B KOIOHOUHELIT hopMar (Parquet).

IIpounTaiiTe TEeKCT U MPOJOJI2KUTE MpeAoKeHHe
KpaTKHM OTBETOM B HMEeHUTeJbLHOM IIajexe
eJHHCTBEHHOr0 yHciaa. IIpollecc aBTOMaTH3HPOBAHHOI'O
cOopa cTaTHCTHK H MeTa-HH(pOpMAaIHH 0 Habope JaHHBIX
JITISL OLIEHKH €r0 CTPYKTYPEL, KAUeCTBA H IIPHTOTHOCTH IS
aHaJIM3a HA3EIBAeTCs

[Ipodproniporantie
naHHBIX (Data
Profiling)

YK-1.1

IIpounTaiiTe TeKCT U YCTAHOBHUTE COOTBETCTBHE MEXKTY
THIIOM Mpo0.J1eMbl KauecTBA JAHHbIX H €& TIPHUMEPOM.
3anuIuNTe B Ta0JUIY BhIOpaHHbIE OYKBBI MO/
COOTBETCTBYIOIIMMHA HoMepaMu. 1. HerpoTHBopeuHBOCTE
(Consistency) 2. AxkryampHOCTE (Currency) 3.
YaukameHocTh (Uniqueness) A. JIBe 3armicH 00 OJTHOM
BH3HUTE ITalfHeHTa, BHECEHHBIe pa3HLEIMH BpayaMH. B.
KoHTakTHEIH TenedoH malgpieHTa, He H3MeHABIIIHMIiCA 3a
riociieqHie 10 met. C. /laTa BBEITIHMCKH B OTIepaIfHOHHOM
CHCTeMe, He CORMaIaroIas ¢ JaToit B (PHHAHCOBOIT CHCTEME.

1C 2B 3A

YK-1.1

O1eHo4HbIE CPeICTBa 0 AUCIHILINHE (TIPIUIokKeHHe 1 K paGodei ITporpamMme).
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6. XAPAKTEPHCTHUKA HH®OPMAIINOHHO-OBPA3OBATEJILHOI CPE/IbI

B UMO co3maHa H (PYHKITHOHHPYeT 3IeKTPOHHAas HH()OPMAaIHOHHO-00pa3oBaTelbHas cpejia (Hajee
- DUOC), Bxmroyaronas B ce0s 3IeKTPOHHBIE HH()OPMAIlHOHHEIE PECYPCHI, AIIeKTPOHHEIE 00pa30oBaTelIbHBIE
pecypcerl. JMOC obecrieunBaeT OCBOSHHE OOYUYAIOIIIMMICSA 00pa3soBaTEIbHBIX IIPOrpaMM B ITOITHOM O0BEME
HE3aBHCHMO OT MeCTa HaXOXIEHHUS OOYVYAIOIMUXCSA. IJIEKTPOHHBIE OHOMMOTEKH OOECIIEUYHBAIOT JOCTVYII K
NMpoeCCHOHAILHBIM ~ Oa3aM  JaHHBIX, CIIPABOYHBIM H IIOHCKOBEIM CHCTEMaM, a Takke HHBIM
HH(OPMAITHOHHBIM PECYPCaM.

6.1 IIporpamMHoe odecneuenHe, MpodeccnoHaAIbHbIE 0a3bl JAHHBIX, HH(PpOPMAITHOHHbIE CIIPABOYHbIE
CHCTEMbI, pecypchbl HH(POPMAINHOHHO-TeJIEKOMMYHHKAIIHOHHOH ceTH «IIHTepHeT», HeoOX0AMMbIE 1151
OCBOEHHA JHCIIHILIHHbI

1. IIporpaMmmHoe odecnevyeHHe, HCI0JIb3YEMO€E NMPH OCYIIECTBJIEHHH 00pa30BaTeJIbHOIO NMpoiecca 1mo
JHCI{HILIHHE:

OmneparHoHHasa cHereMa Astra Linux

[Taketr OpenOffice

[Taker LibreOffice

NETOP Vision Classroom Management Software

O6paszorarensHbld nmopran OI'EY «HMHUMI] uMm. B. A. Asimaszosay Munsapasa Poccuu
https://moodle-new.almazovcentre.ru

CAFB «MpOuc 64» - cucTeMa aBTOMAaTH3aIHH OHOIMHOTeK. 3neKTpoHHBIH KaTtanor APM «Uurartems» 1 Web-
HpOuc

2. IlpodeccnoHayibHble 0a3bl JaHHBIX, HCOOJb3yeMble INPH OCYHIECTBJICHHH 00pPa30BaTelIbHOIO
Ipolecca 1o JUCITHILINHE:
ONeKTpoHHasa OubimoreuHasa cucrema «MenuigiHekas oubmoreka « MEDLIB. RU»
(www. medlib. )
CHUC «MedbaseGeotar» (https://mbasegeotar.iu/)
OFBC «bykary (https://www.books-up.1u)
OBC «IOpaiit» (https://urait. 1u/)
OnekrponHas 6nomoreka «IIpodu-JIné CrenJIut» (https://speclit.profy-lib.ru)
OBC «Jlanw» (https://e.lanbook.com/)
US National Library of Medicine National Institutes of Health (https://pubmed.ncbi.nlm.mh.gov/)
HayuHas snekrpoHHas Ononnoreka (http://elibrary. 1u/)

3. Pecypchbl HH(pOPMAIMOHHO-T €JIEKOMMYHHKAIIMOHHOH ceTH «IHTepHET», Heo0X0MMbIe 1A
O0CBOEHHA JUCIHILIHHDL

ITonckoBeie crcTeMbl Yandex (http://www.yandex.ru/)

MyIbTHMe JHITHEIH CIIOBaph IepeBoda ciIoB oliIaiH Mynsrutpan (http://www.multitran.ru/)
YauBepcuTerckas HHpopMartHoHHasa cucTeMa POCCHA (hitps://wsrussia.msurw/)

[Tyormukarmn BO3 Ha pycckom s3bike (hitps://www. who.int/rw/publications/i)

MexayHapoaHbele pykoBoacTBa Imo MeguimHe (https:/www.gwdelines.gov/)

DeepanbHas 3IeKTPOHHAS MegHIMHCcKag Ouomoreka (DOMB) (hitp://www.femb.ru)

Borb u ee neyeHne (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)

PyccKkii MeIHITMHCKHH KypHaJI (WWW.I11].11)

MurHCcTepcTBO 37paBooxpaHeHH s Pocciiickoi Megeparmn (Www.rosminzdrav.ruw/ministry/inter)
KubepJlennHka — 310 HaydyHas snekTpoHHasg Onomnoreka (hittps://cyberleninka.ru)

Poccuiickas rocymapcTBeHHasI OHOmMoTeka (Www.1sl.1u)

6.2 Ilepevyennb y1edHOH JHTEPATYPDbI, HE00X0MMOH /I 0CBOCHH S JHCIMILIHHBL:
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-2

L

h

0.

. 3apameHckux, E. II. MH(popMaIHOHHEIE CHCTEMBI: YITPABIECHHE KH3HEHHBIM ITHKIIOM : Y4eOHHK H

MPaKTHKYM 7151 By30B / E. I1. 3apameHcknx. — 2-e u37. — Mocksa : M3gaTenscTBo FOpaiT,

2025. — 486 ¢c. — (BerIcmiee obpa3oBaHHe). — TeKcT : 3IeKTpoHHBI // O0pa3oBaTenbHaI
ratgopMa FOpaiit [caiit]|. — URL: https://urait.ru/becode/571328

- Kpapuenko, T. K. CHcTeMBI TOAAEPKKH IIPHHITHS PellleHHH ;| Y4eOHHK H ITPaKTHKYM IS BY30B /

T. K. Kpasuenko, /1. B. Mcaes. — 2-e u3z., mepepad. u gorn. — Mockga : H3garenscreo KOpanrT,

2025. — 327 ¢. — (Bericmee oOpa3oBaHHe). — TeKcT : 3lIeKTpOoHHBIH // O0pa3oBaTenbHas
raTtdopmMa FOpaiit [caiiT]|. — URL: https://urait.m/bcode/560817

Pomanora, 1O. JI. MH}popMalHOHHEIE TEXHOIOIHH B YITPaBIeHHH ITePCOHAIIOM ;| YUeOHHK H

NpakTHKYM J711 By30B / FO. JI. PomanoBa, T. A. Bunrona, I1. E. KoBanb. — 3-e u3j., mepepad. o
mor. — MockBa : U3matensctBo HOpaiit, 2025, — 275 ¢. — (BrIciee o6pa3zoBaHue). — TeKcCT :
sneKTpoHHBI // OOpazoBarenbHas riaT@opma KOpaiit [caiit]. — URL: https://urait.mw/becode/560272

CrankeBudY, JI. A. MHTenneKTyallbHbIe CHCTEMBI H TeEXHOIIOTHH : YUeOHHK H IIPAKTHKYM JJIS BY30B /
JI. A. CtankeBHY. — 2-€ U31., iepepad. u gorn. — Mocksa : MUsgarensctio Opant, 2025, —
478 ¢. — (Briciee oOpazoBaHHe). — TeKcT : 3ineKTpoHHBIH // OOpa3oBaTelbHas IntaTgopmMa KOpait

| caiit|. — URL: https://urait.rw/bcode/560754

. Boponop, M. B. CHcTeMbl HCKYCCTBEHHOI'O HHTEIUIEKTA | YUeOHHK H IIPaKTHKYM JJIS BY30B /

M. B. Boponos, B. U. IInmeHoB, . A. HebaeB. — 2-e u3sjp., iepepad. u gor. — MocCKBa :
M3paremscTBO FOpaiit, 2025. — 268 ¢. — (Bericmee o6pa3oBaHHe). — TeKCT : 3IeKTPOHHBI //
OOpazoBarenbHad riargopmMa IOpaiit [carit]. — URL: hitps://urait.rw/bcode/567794

bBromenminHckas HHpopMaTHKa. KOMITbIOTEpHBIE TIPHIIOKEHHS B 3IPaBOOXPaHEHHH H
OHOMEHITHHE . PYKOBOACTBO / o pex. O. X. [Hoprmud da, /[x. k. UnviHo; oTB. pex. M. @.

Yaur; mepeBox ¢ aHTL. 1o pex. I'.2. YinymoOekoson, A.H. Hapkesnua, P.C. KosmnoBa. - MockBa :
['50TAP-Menua, 2024. - 744 ¢. - URL: https://www.rosmedlib.ru/book/ISBN9785970482049 html

. AHami3 JaHHBIX ;| Y4eOHHK 719 BY30B / 1of pefakiyeii B. C. MxurapstHa. — Mocksa

M3paremscrBo Opaiit, 2025. — 448 ¢. — (Bricinee oOpa3oBaHHe). — TeKCT : 3MeKTPOHHBIH //
OOpa3zoBarenbHad 1atdopmMa FOpaiit [caiit]. — URL: https://urait.rw/bcode/560311

. Mupkmns, b. I'. ba3oBeie MeTOJIbI aHaMM3a JaHHLIX | YICOHHK H ITPaKTHKYM JJIS BY30B /

b. I'. MupkuH. — 3-e u3j., nepepad. u gorn. — Mocksa : MUsgarensctBo Oparit, 2025, — 297 ¢. —
(Briciee o6pazoBaHne). — TeKcT : 3IeKTpOoHHBIH // OOpa3oBaTenbHasd mmIaTgopMma IOpanT [caiT].
— URL: https://urait.mu/becode/560414
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7. YHEBHO-METO/INYECKOE OBECIIEYHEHHE JHCIHHITJINHDBI

YyeGHO-MeTOIHYEeCKHE MaTepHalIbl IIPeJICTaBIeHBl Ha CTPaHHIlE JHCIIMIUIHHBI 00pa30oBaTeIBLHOIO
noprana https://moodle-new.almazovcentre.ru

8. MATEPHAJIbHO-TEXHHYECKOE OBECIIEYEHHE JUCHHUII/INHBI

I ocyInecTRIeHH I 00pa30oBaTelIbHOTO ITpollecca Imo AUCIHIUIHHE « A H(popManHOHHbIE CHCTEMbI
¢ HcnoJuab3oBaHHeM HH m aHaMTHKH OoJbIIMX JAHHBIX /IS Bpaded» IIPOrpaMMbl  BEICIIETO
0o0pa30BaHH - CIIEIHAINTET I10 crielfHaTIbHOCTH 30.05.03 Mequmunckan kadepHeTHka [[eHTp AnmaszoBa
pacrioaracT MaTepHAIbHO-TEXHHYECKOH 0a30H, COOTBETCTBVIOIIEH JAEeHCTBYIOIIMM ITPOTHBOIIOKAPHBIM
IpaBIilaM M HOpMaM M  OOecCIeyMBarollell TIPOBEJEHHE BCEX BHIAOB JUCIHIUIMHAPHOH U
MEKIHCIMIIIMHAPHON ITOATOTOBKH, IPAaKTHYECKOH H HayYHO-HCCIEAOBATENbCKOH PadoT OO0YYAIOIIIXCSL
ITPENYCMOTPEHHBIX YUeOHOH JUCITHIUTHHOH.

[IoMeleHHsa IIpeACcTaBISIIOT COOOH VY4yeOHBIE ayAHTOPHH [JIS IIPOBEISHHS YUeOHBIX 3aHSTHI,
ITPEAYCMOTPEHHBIX IIPOrPpaMMON THCIHIIIHMHEL « AH(popManHOHHbIE CHCTEMbI ¢ HCoJb3oBanuemM HH n
AHAJMTHKH 00JIbIIHX JAHHBIX JJIA Bpavell», OCHAIIleHHBIe 000PYAOBaHHEM H TEXHHYECKHMH CPeICTBAMHA
00yUYEeHHS, COCTaB KOTOPBIX onpenensgercsa B [IpwioxeHuu 2 K paboueH IporpaMMe.

[IoMereHnsa IJ11 caMOCT OSITEJIbHOH PabOThl OOYYAIOIIXCSA OCHAINEHBI KOMITBIOTEPHOH TEXHHUKOH C
BO3MOXKHOCTBIO IIONKITIOUeHHS K ceTH «MHrepHer» M obecliedyeHHMEM JOCTYIIa K 3JIEKTPOHHOH
HH(]popMaIHOHHO-00pa30oBaTelIbHOH cpejie I{eHTpa AMasoBa.

9. KAAPOBOE OBECIIEYEHHE JUCIHHIIJINHBI

Peammzaimst gucipinuiniel «MHGopManHOHHBIE CHCTeMbI ¢ HcenoJbioBanueM MM u anaaurnkn
OobIIMX JAHHBIX AJM Bpaveil) o0eclieynBaeTCs MeJarornyeckuMi padoTHHKamu [{eHTpa Anmazosa, a
TaKKe JHI[aMH, IIPHBIeKaeMbIMI [{eHTpoM AMa30oBa K peani3aliiil JUCLIHIUINHEL HA HHBIX YCIIOBISIX.

10. OCOBEHHOCTH OPI'"AHM3AIINHN OCBOEHUA JINCIHIIJINHBI 1JIX1 HHBAJIM1OB 1

JINI] C OI' PAHUYEHHBIMH BO3MOXXHOCTAMM 3]1I0POBbBA

OCBOEHHE JHCIHIUIHHBI HHBAIHAAMH H JIHI[AMH C OIPAaHHYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbS IIPH
HEOOXOAMMOCTH OCYIIECTBIISIETCS KadeIpoH ¢ HCIIOIb30BAaHHEM CIIEIIHAIbHBIX METOLOB OOYYeHHSI H
THIaKTHYECKHX MAaTePHAIOB, COCTABIEHHBIX C YYEeTOM OCOOEHHOCTEH TCHXO(pH3HYECKOrO Pa3BHTHA,
HHIHBHYAJIbHBIX BO3MOKHOCTEH H COCTOSHHS 3/IOPOBRbS TaKHX 00y4aroImuxcs (00y4JaroIerocs).
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ITACIIOPT
OIHEHOYHLIX CPEJACTB

1o aucummHe <MHPOPMAIIMOHHBIE CHCTEMBI C HCITIOJIb3OBAHUEM H1 U
AHAJIMTUKHA BOJIBINTNX JIAHHBIX /1)1 BPAYEHN»

B pesyabTaTe H3y4eHHA JHCIHILIMHbI Y 00y4Jaronierocsi (popMHPYIOT A CJIeAYOIIHE KOMIIeTe HITHH:

YK-1.1; ¥YK-4.3; YK-4.5; OIIK-6.3; OIIK-9.1; IIK-3.1; [IK-3.3

IIpoBepsiembIe
Kpurepnn oneHHBaHHAA 00pa30BaTe/IbHbIX MeTtoabl OneHounble
kommerennun 1 HJIK
pe3yJaLTATOB KOHTPO.JIA MAaTepPHAJIbI
(KoabI)
TecTupoBanue T3
— 3HaeT: MeTOJOJIOTHIO OLIEHKH KauecTBa ColeceloBaHHE KB
OOJIBIMIX MeTHITHHCKHX JaHHBIX
VK-1.1 IIpoBogur (KOHCHCTEHTHOCTD, ITOJIHOTA, CMEII[EHH), JleMOHCTpaIs C3
KPHTHUECKIH AHATI MPHHIHITE! BATHIAITHH aTTOPHTMOB HA PEABHBIX | [yhapcTiyecKIX
.. reTepPOreHHBLIX BEIOOPKAX.
ITpo0IeMHOH CHTYaI[HH H HABEIKOB
YMeeT: aHAIIM3HPOBATh IIOCTAHOBKY 3aJauH JIJIA
bopmyrmpyeT Big Data (HarprmMep, BLISBIIEHIE
OLICHOUHBIC CyA/ICHHA. TTOITYJIIIIHOHHEIX MTATTEPHOR ), KPHTHYECKH
OIIEHHB ATh TIPHMEHHMOCTh Pa3IHUHBIX METO]I OB
AHAITHTHKH H HHTEPIIPETHPORATE PE3YIILTATHI C
YUETOM OTPaHHUEHHIT TaHHEIX.
— 3HaeT: apxXHTeKTYpPY H 0a30BEIi (PYHKIHOHAT TectupoBane 13
VK-4.3 Ucnioms3yer aHAJIMTHYeCKHX ITTaTdopM i1 paboTel ¢ Big Con R
: o0eceIOBaHIIE
COBpEMEHHEIE Data (Ha)r[pmﬂepe Apachﬁe Spark, oOmaurrie A
CEePBHCHI ), IIPHHITHITHL Pa0OTHI C
HH(OPMAIHOHHBIE : JleMOHCTpaIH C3
pacIpeaeneHHBIMH XPaHHTHIIaMH.
TEXHOJIOTHH H
VmeeT: popMyITHPOBATE 3aITPOCHI K O OJILIITHM ITPAKTHYECKIX
KOMMYHHKATHBHBIC MAaCCHBAM CTPYKTYPHPOBAHHBIX H HARLIKOR
CpeOcTBa H TEXHOJIOTHI. | HeCTPYKTYVPHPOBAHHBIX MeIHITHHCKHX JaHHbBIX,
HCIIOJIL30BAaTh HHCTPYMEHTEI BH3yal3alHH JIJId
aHaIM3a MHOTOMEPHEBIX JJaTaceTOB.
TecTHpoBaHHE T3
Y K-4.5 Ocyiectriaer — 3HaeT: MeXJ[YHAPOIHbIE PETIO3HT OPHH
HDI’ICH:, HHH.]IH?_., DGMEH GD.]IB]IH*’D{ MEI[I’[LH’H‘[DH’E{ ,[I;.HI{HLIK H.: HD,[[EHCUE CG@ECEI[GEH}HIE KB
HrdopMAITIelt uepes aJ]I*DpHTMDBF S“I (liL?.PillybsiﬂNi:t, Glt%;lb):
HHIHITBI indable, Accessible
Me KT YHAPOIHEIe 0a3kl P ( ’ ’ JleMoHCTparisa C3
Interoperable, Reusable) ganHbIX.
TAHHLIX B ITPaKTHYCCKHX
VMeeT: OCYIIECTRIATE ITIOMCK H 0TOOP
npodeccHoHanbHOH ITyOIIMYHEIX [aTAaceTOB JJISI HCCIET0BAaTelhCKHX HaBbIKOB
cepe. 3a7a4, aHAJIM3HPOBAThk MeTalaHHEIe H
TOKYMEHTAI[HIO K HabopaM JTaHHBIX.
OIIK-6.3 Obecrieuripaer | — 3Haet: crelpdgrueckre yrpo3sl b mmpu TectupoBaHmue T3
FH(pOPMAIHOHHO- pabote ¢ Big Data (pHckH peHgeHTH()HKAIHH, o R
TEXHOTIOTHUECKYIO YTEUKH arperHpOBaHHBIX JTaHHBIX ), METOEI OOCCCAOBAHIIC
rToMTep I — AHOHMMH3AITMH H TICEBTOHUMI3AIHH O OJIBIIIHX
: METHITHHCKHX Ha0 OpOB JTaHHBIX. JleMOHCTparmsa C3
SAPABOOXPAHCHITL € VMeeT: IIPHMEHSITE ITPHHIHITEL Security-by- ITPAKTHYECKHX

HCITIOIIB3 OBAHIIEM

design mmpH IpoeKTHPOBAHNN aHATIHTHYECKHX
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TpeOOB aHIit raiitoraiiHoB, olfeHHBaTh PHCKH b 1pH HaBBIKOB
]md)gpmam{g}mgﬁ HCITOJIL30BAHIH 00 IaUHBIX Big Dﬂt‘&l—CEPEHCDE.
0€30ITaCHOCTH.
3HaeT: >THUeCKHe BEI3OBEI Big Data B megmipe TecTupoBaHHe T3
OIIK-9.1 Cobmomaet (IpoOIIeMEI COrTIacHI Ha BTOPHYHOE
MOpaIbHEIE HOPMEI, HCITOJIb30BaHHe, aJIr OPHTMHYeCKast CobecenoBanie KB
ATHUECKHE H HCKPHMHHAITHA, <ITH(POBOE HEPABEHCTEOY ).
AHCKD > ambp P ) JIeMOHCTpaIs C3
IEOHTOJIOTHUECKHE VMeeT: pazpaldaThIBATh H OLIEHHBATEL MO EITH
_ | TPaKTHYECKHX
IIPHHIIHITEI TTIOBEIEHHA B | HH(POPMHPOBAHHOTO COTTIACHS JIJIS HCCIIETOB aHHIT
_ HaBEIKOB
1podeCcCHOHAIILHOIT HA OCHOBE 0 OJILIINX JaHHEBIX, YUHTELIBATh
IesITEIILHOCTH. STHUYECKHE aCITEKTEI IIPH HHT e PITPeT alfHH
Pe3YIILTATOB MOITYIIALIOHHO aHAIIHTHKH.
TecTHpoBaHHe T3
IIK-3.1 IIporogut Ip
3HaeT: MeTOIEI pacueTa clIoKHBEIX KPI Ha ocHoRe
acueT H AaHAIIH?3 .
P . arperHpoBaHHbIX Big Data (Hanprmep, CobecenoBamme KB
TI0KA3aTeneit,
OTHO3HAA HArpy3Ka Ha OT/IeJIeHHe, OlleHKA
XapaKTePH3YIOIIHX P Y3 ’ JleMOHCTpaIHs C3
CTOMMOCTH IIHKJIA JIEUEHHT).
IesITeIbHOCTE ITPAKTHYECKIX
_ VYMeeT: IPOEKTHPORATh H HACTPaHBATh
MEIHIHHCKOH _ HaBEIKOB
nanOopasl oNepalHoHHO H OM3He c-aHAJTHTHKH
OpraHM3alHH, H
_ HA OCHOB € ITOTOKOBBIX H PETPOCIIEKTHRHEIX
ToKa3aTesiei 3OpOBhA
OONBIIIMX TAHHEIX.
HACETIEHH.
3HaeT: qH3aiiH 00CcepBaIMOHHEIX HCCIIeTOBaHHIT TecTHpoBaHue T3
HA OCHOBE 0 OJILIIHX JaHHEIX (pPeTPOCIIEKTHRHEIE
KOT'OPTHEIE HCCIIeTOBAHI, HCCIIEN OB aHHs THIIA CobecenoBamme KB
IIK-3.3 IIpoBogut _ .
«CITy4Jaii-KoHTpoJIb» Ha Big Data), MeTomer
CTAaTHCTHYECKHE H JleMOHCTpaIH s C3
aHaITH3a BEDKHBAEMOCTH H MHOTOMEPHOT O
TTOTTYITIII[HOHHEI € ITPAKTHYECKIX
aHaJIH3a 71 O0JILIIINX BEIOOPOK.
HCCIIEIOBAHHA B HaBEIKOB

MEJITHI[HHE H
37 paB 00X PaHEHHH.

VmMeeT: popMyITHPOBATE THITOTE3EI JIJIA
TIOITYTIIIHOHHEIX HCCIIeOBaHHIL, ITPOBEePsieMEIe
Ha OOJIBINMHX TaHHBIX, H OI[eHHBATh

BOCITPOI3B OJJUMOCTE H 0000II[aeMOCTE
Pe3yIILTaTOR.
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OIHEHOYHBIE MATEPHAJIBI JUIA TEKYHIEI O KOHTPOJIA

Kpurepun oneHNBaHHS:

Kpurepui «HeyaoBJL» «YI0BJLY «X opoIo» «OTIHYHO»
KB - JeMOHCTpaInLI OTBET He IIOTHUYEH, JeMOHCTpaIHA JeMOHCTpaIa
OTEBeTEHI Ha OTCYTCTBHA 3aITyTAHHOCTE OTBETA. 3HAHHIT IT0 3aJaHHOMY | IIYOOKHX 3HAHMIT I
KOHTPOJILHbIE | 3HAHMII. [IyTaHHIa B HAYUHEIX BOITPOCY H YMEHHE YMEHHE OTBEUYATH HA
BOII POCKI IIpocTpaHHOE IIOHATHIX. UeTKO OTBEYaThs Ha BOITPOCHL.

H3JIOKEHHE TpebGyroTcsa BOITPOCHI. H 3TTHIIHE SIcHOe, UeTKOE
COZIepKaHHA CYTH TOTIONTHHUTE JIb HEIE KPaTKHI OTBET. H3JIOKEHHE
3aJTaHHOT O BOIIPOCEL. COJIe P/KaHm 4.
BOITIpOCA. OTCYTCTBHE
IlyTanmia B IIPOTHBOPEUHEBOH
HAYUHBIX HH()OPMAIIHH.
TTOHATIHIX. Bramemsie
OTCYTCTBHE TEPMHHOIOTHEI.
OTBETOB Ha PATI
TOIIOTHH TEb HBIX,
HAaB OJTATITH X
BOIIPOCOB.
C3- OTCYTCTBHE JleMOHCTparna JeMOHCTpaIa JleMOHCTpaIma
Pemenue CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
CHTYAI[HOHHBbI | AHATH3HPOBATD aHAITH3HPOBATE aHATH3HPOBATE aHATH3HPOBATH
X 3agau CHTYAIHIO, CHTYAaI[HIO, HO CHTYAaIHIO0, YMEHIHE CHTYAIHIO, YMEHHE
HEYMEHHE HAlTH HEYMEHHEe HalTH HAHTH PEIIeHHE B BCET'Ja HAHTH peIlleHHE
IPaBHIILHOE IIPAaBWILHOE pPEIIeHHE, 00 OI B TIr000I1
peleHHe, H3-3a BCIIEJICTBHE HECTAaHJAPTHOH HECTAaHJAPTHOH
OTCYTCTBHA HEJTOCTATOUHOI'O YPOBHA | CHTYAI[HH, HCIIONB3yAd | CHTYAI[HH.
IHAHHI. IHAHIIIL. IIOMIYUEHHEBIE 3HAHI. JleMOHCTpaIma
OTBET HEIIOTHEI, IITYOOKHX

TpeOyeT YTOUHEHH 4.

TEOPeTHUeCKHX 3HAHIIT
H HABRIKOB
ITPaKTHIeCKOI paOOTHL.

Tema 1 «boJbllHe JAHHBIE B 3APABOOXPAHCHHH: HCTOYTHHKH, ADXHTCKTYPAa H YIIDABJICHHE
ANIHECHABIM ITHKJIOM

ITpoBepsieMbie kxommieTeHIini H UJIK (kompl), popMHpyeMble IIPH H3YUeHHH TeMbI: nepedueHb VK-1.1;
VK-4.3; VK-4.5; OIIK-6.3; OIIK-9.1; 1IK-3.1; 1IK-3.3

KGHTPDHLHLIE BOIIPOCHI ITO TEME.

Ne i/

Jaganue

IIpoBepsiemble
HNIK

MeIHITHHCKHX Bellei) B peaHrMaliiH. 3. Variety

1. Bonpoc: Ommmmre Mmogens 5V MpHMeHHTEIbHO K METHIIMHCKHM O OIILIIIHM
TaHHBEIM. [[pHBemHTe IIpHMeEpPHI 1711 KaXKI0il XapaKTepPHCTHKH.
OtajioH oTBeTa: 1. Volume (O6bem): IleTabaiiThl JaHHBIX MeTHITHHCKHX
mobpaxenwii (MPT, KT) B8 macmrradax crpansl 2. Velocity

(Ckopocts): IToTok peamsHoro ppemen# ¢ gaturkor IoMT (mHTepHeTa

(PazHoo6pazue): CtpyxrypHporaHHble EHR, HecTpyKTypHpOBaHHEIE TEKCTEI

YK-1.1, YK-4.5
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BEITHCOK, TeHOMHEIE ITOCIIe[0BATEIbHOCTH, H300pakeHHd. 4. Veracity
(TocToBepHoCTh): IIporryckn B HCTOPHSIX 00JIe3HH, CYOheKTHBHEIE OITHCAHHS
CHMITTOMOB, IITyM B cHTHanax OKI'. 5. Value (LleHHocTh): BrissBiieHHe
CKPBITHIX ITATTEPHOB [IJIA IePCOHAIM3HPOR aHHOMH TepartH HITH
IIPOTHO3HPOBAHI 3ITHIL EMHIA.

2. Bonpoc: HazoBHTe OCHOBHEIE HCTOUHHKH OOJIBIIMTHX JaHHBIX B
3ApaBOOXpaHeHHH. B ueM 3aKTFOYarOTCSI OCHORHEIE TIPOOIIEMEI HHT erpaIfHH
TAaHHBIX H3 9THX HCTOYHHKOB?

OTajoH oTBeTa: OCHOBHBIE HCTOYHUKH: DNEeKTPOHHBIE MeHIIHHCKHE KapThI
(EHR), cucTteMel MegHIIMHCKHX H300paxkeHHii (PACS), reHoMHEIe H
ITPOTeOMHEIE JaHHEIe, yeTpoiicTea [oMT, MOOHITRHEIE TTPHITOKEHHS I

3 0POBBA, JaHHbIe KITHHHUECKHX HCITLITAHHIT, PETHCTPRI, COIHAILHEIE CETH (C
orpaHHueHHsAIMH). [Ipo6aemb1 uHTerpanmun: CeMaHTHYECKAs
HHTepoIepadebHOCTE (pa3Hble TEPMHHOIOIHH, KOTHPOBKH ), TeXHHUeCKast
HECOBMECTHMOCTE CHCTEM, ITpo0IIeMEI KaueCcTBa JaHHEIX (ITPOITYCKH, OIITHOKH),
ITPaBOBEIE H STHUeCKHe Oaphephl 0OMeHa.

YK-4.5, OlIK-6.3

3. Bonipoc: Yto Takoe »xir3HeHHBI MK JaHHEIX (Data Lifecycle)?
IlepeuricimTe ero KJrOUEBEIE 3TaIThl IPHMEHHTEIBHO K JaHHBIM KIIHHHYECKOIO
HCCIIENOB AHHA.

JTajioH oTBeTa: JKM3HeHHBII IIUKJI JaHHBIX — 5TO ITPOLIECC YITPABIEHHS
TAHHBEIMH OT CO3JaHH 0 apXHBHPOBAHHS/ YIalleHHI. DTaMbl JJA
KJIHMHHYecKoro ucciaegopanus: 1. Coop/reHepanus: BHeceHle JaHHEIX B
snekTpoHHyI0 CRF (Case Report Form), cOop Omomapkepop.

2. ObpadoTka/ouncTka: Bamgiaigisa, aHOHHMIT3aI, ITpeoOpa3oBR aHie
dopmaToB. 3. AHaau3: CratHcTHUecKass 00paboTka, MalllHHHOE 00 yUeHHE.

4. XpaneHue: B 3anpineHHbIX XPaHIIHIIAX C Pe3ePBHBIM KOITHPOBAHHEM.
5. Ilyonukanus/odmen: [IpegocTarieHie arperHpoBaHHEBIX JaHHBIX

peryisropy. 6. ApxuBupoBaHue/yHUUTOXKeHHe: [10 HcTeueHHH
perimaMeHTHPOBaHHBIX CPOKOB.

YK-4.3, OlIK-6.3

4. Bonipoc: /laiiTe orpemeneHie MOHATHA "' ceMaHTHYeCKast
HHTepoTepadensHOCTE" . IToueMy OHa KpHTHUECKH BajkKHa JIJII aHAITI3a
OOJIBIIIX JAaHHBIX B MeTHIHHE?

OtajoH oTBeTa: CeMaHTHUeCKAs HHTeponepadebHOCTh — HATO
CTIOCOOHOCTE Pa3IMUHBEIX CHCTEM H ITPHIIOKeHHIT 00 MeHHBAThCS HHpopMaIHeit
C COXpaHeHHeM O HO3HAUHOT O, TIOHATHOI'O YeJIIOBEKY CMEBICIIA

TaHHBIX. KpuTHueckas BaXKHOCTh: be3 Hee HERO3MOJKHEL KOPPEKTHOE
arperHpoBaHHe JaHHBIX 13 pa3sHEIX JIIIY (Hammprmep, quaraos "I110" mo MKbB-
10 1 "rumrepTeH3Ha” B TEKCTE), IIPOBEIEHHEe KPocc-ToIaT(hOPMEHHBIX

HCCIIEOB aHHI, TIOCTPOEHHE TOYHBIX ITPEAHKTHRHBIX MOJeJIeil. DTO OCHOBA JJIA
CPaBHHMEBIX Pe3YJILTATOB H BOCITPOM3B OJHMOCTH aHAIHTHKH.

YK-1.1, IIK-3.3

5. Bonpoc: KakoBEI OCHOBHEIE KaTerOpHH ITpoOIeM ¢ KaueCTBOM JaHHBIX B
MegHIHHCKHX Big Data? [IpuBennTe ripuMep KaKgoii KaTeTOpHIL

JtaqoH orBera: 1. IlonmHoTa: IIporyIineHHsIe 3HAUEHIS B KOJIOHKE
"aprepHanbHoe AasieHHe" B EHR. 2. TounocTh/koppekTHOCTE: OnrrOKa
BBOJIa: Bec rarpieHTa 200 kT eMecto 70 kT. 3. HenporuBopeunBocTh: J/laTa
BBEITIHCKH B OJ{HOIT TaOMIHMIle paHbIle TAThI ITOCTYIUIEHHS B IPYIOii.

ITK-3.1
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4. AKTYaJIbHOCTb: Y CTapeBIIi KOHTAKTHEII TelTe()OoH ITalHeHTa.
5. VHuUKaJabHOCTh: [[Be TyOIHpYyIoIIHe 3armcH 00 OTHOM H TOM K€ BH3HTE

ITAIfMCHTA.

6. Boripoc: B ueM 3axmouaeTcs IIpHHI[HITHAIIEHOE pazmiuie Mexxay Data Lake
1 Data Warehouse? Kaxkofi mogxop Oornee IogXomHT IJII XpaHeHHsI HCXOIHBIX
TIOTOKOB JJaHHBIX ¢ ycTpoicTB [oMT?

JTajioH oTBeTa: Data Warehouse — cTpyKTypHpoRaHHOE XPaHHITHIIE I
OYHII[€HHBIX, TEeMAaTHUYECKH OPTraHH30BaAHHBIX JaHHBIX, OTITHMH3HPOBAHHOE /1711
OHM3HeC-aHAIMTHKH H oTueTHOCTH. Data Lake — XpaHiumiie ChIPHIX JaHHBIX B
Hx native-popmate (CTPYKTYPHPOBAHHEIX, TIOTYCTPYKTYPHpP OB aHHEBIX,
HECTPYKTYPHPOBAHHEIX ). J]JI XpaHeHHs HCXOTHEBIX ITOTOKOB ¢ IoMT (crIprIe
curHaiel, JSON-1makersI) 6oJee mogxoaut Data Lake, Tak Kak OH IT03BOJIIET
IMPHHHMATE JaHHBIE BRICOKOI CKOPOCTH H pazHOooOpa3Hsa Oe3 HeMeIIeHHOIH
CTPOTOH CXEMEL.

YK-4.3

7. Bonipoc: UTo Takoe MeTaJaHHbLIE H KaKyI0 POJIb OHH HI'PAIOT B YIIPaBJIeHHH
MeTHIIHHCKHMH OOJIBIIMH JTaHHEIMH?

JTaJioH oTBeTa: MeTagaHHble — 3T0 "mTaHHEBIe 0 JaHHEIX'. B KOHTeKCTe
MegHIHHCKHX Big Data: Texriueckuie (popmart daiina, pasmep, mara
CO3/IaHMsI), OITHCATEeNLHEIE (HIeHTH(pHKATOP MaleHTa (3a1rndpoBaHHEL ), THIT
HCCIIETOB aHHs, KITFOUERRIE CIIORA), aJf MHHHCTPATHBHEIE (CBEEHIS O ITpaBax
ITOCTYIIa, HCTOUHHKE JaHHEIX). Poab: O0ecrieurBaroT discoverability
(BO3MOIKHOCTE HAifTH JJaHHEBIE ), HHTepOoIepadellbHOCTE, KOHTPOJIL BepCHIi,
yIIpaRIIEHHE JTOCTYIIOM H ayHT HCIIOIB30BaHHSA JJaHHEIX. be3 MeTalaHHBIX
IaHHLIE CTAHOBATCA ''"TeMHBIM JIETHOHOM ' .

OIIK-6.3

8. Bonipoc: Kaxkiie BEI30BEI 7151 HH(OPMAITHOHHOI 0€30ITaCHOCTH CO3AaeT
paboTa ¢ OONBITHMH JaHHBIMH B 3/TpaBOOXPAHEHHH

JtajioH oTBeTa: 1. Macurrad u pazHooOpazue: YeeHueHHe IIOBEPXHOCTH
71T aTaK (MHOKeCTBO HCTOUHHKOR, BKITFOUAsl He3alHIeHHsIe JoMT-
ycTpoiicTea). 2. CJ103KHOCTE KOHTpoJiA AocTyna: HeoOxoamMocTs
TPaHYIIHPORAHHBIX ITOJIMTHK JJI Pa3HbIX THIIOB UYBCTBHTEIIBHBIX JaHHBIX
(reHOM, THArHO3BL, (PHHAHCEHI). 3. PUCKH MPpH aHOHUMU3AIMH: BOo3MOKHOCTE
Te-aHOHHMHM3aIHH IIPH CBI3BIBAHHH O ONIBIIIMX HAOOPOR JaHHBIX.

4. CroxHocTh aygura: OTcleXHBaHHe BceX OIeparlHii ¢ JaHHBIMH B
pacIpefielieHHbIX cHeTeMax. 5. Co0TBeTCTBHE PeryJasaTOPHbIM
TpeboBanusam: GDPR, 152-03, HIPAA B YCIORHAX CIIOKHBIX aHAIMTHUECKIHX
ITAHTDIAIHOB.

OIIK-6.3

9. Bonipoc: OrmmTe mpoiecc H eIH ITpodHmHporaHis TaHHEIX (Data
Profiling) Ha sTare rmoaroToBKH MEIHITHHCKHX JaHHBLIX K aHAIIH3Y.

JTtajioH oTBeTa: Ilpoliecc: ABTOMaTH3HPOBAHHEIH cOOP CTATHCTHK M MeTa-
HH(popMaIHH o0 Habope gaHHBIX. [{eqn: BeririieHIe CTPYKTYPEI JaHHEIX,
OLIeHKA KauecTRa (IIPOIIEHT ITPOITYyCKOB, pacIIpeesleHHe 3HAUeHHIA,
YaCTOTHOCTE aHOMAIIHii), oOHapy KeHHe 3aBHCHMOCTeH H KIIrouei, IToHHMaHHe
COIEPIKHMOT0 H IIPHIOAHOCTH Habopa JaHHBIX A1 KOHKpPETHO
aHATHTHUYEeCKOI 3aaul (HaIlpHMep, IIOCTPOeHHe MOJIENIH PHCKa). DTO IepBEIi
KPHTHUECKHI IIar repej] OUHCTKOH H aHaII30M.

YK-1.1, IIK-3.1
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CII’I‘}"&HHDI—H—IHE 344911 110 TcME:

Ne ii/n

Jaganue

IIpoBepsiemble
HNIK

1. 3agaua: B paMxax rpoekra I10 CO3TaHHIO perHcTpa IMal[HeHTOB C CepAeUHO-
COCYAHCTBIMH 3a00I€BaHHAMH BEI TTOTYUHIH JaHHEIe 13 10 KHHHK. J[aHHBIe
IpecTarIeHE] B pa3sHEIX popmarax (Excel, CSV, Tekctorble mmomsa B B/1),
HCITOIB3VIOT pa3HEele CITPaRBOUHHKH AHAarHo30B (MKB-10, BHyTpeHHIe KOAEI) H
HMEIOT Pa3zHyI0 CTPYKTYPY. ChopMyIHpyitTe MosTalHEIH IUIaH JeficTBHIL 110
IIPHBEIEHHIO 5THX JaHHLIX K €IHHOMY, IIPHTOJJHOMY JIJI1 aHaIH3a BHIY.
JTtajioH oTBeTa: 1. IIpopuanporanne u ayaur: OlleHKa KauecTBa, ITOTHOTHIL,
CTPYKTYPEI JaHHBIX H3 KaKI0r0 HCTOUHHKA. 2. CTaHgapTHu3anus

(popmaToB: IIpHBegeHIe BceX JaHHBIX K eJHHOMY CTPYKTYPHPOBAHHOMY
dbopMmaty (Harmpumep, Parquet). 3. 'apmouunszanus

TepMHHoJornu: [IpHBegeHte BceX qHArHO30B K emHHOMY ciaopapio (MKB-10)
C MCITOJIL30BaHHEM ITpaBII MarnmHHTa HWIH NLP-00paboTKH TeKCTORBIX ITOIIET.
4. PazpaboTka equHOI MoJesH JaHHBIX (cxeMbl): Co3laHHe 11eJIeBOif CXEMEI
XpaHeHH:, BKIIIOUaroIeii Bce He0OX0HMEBIE CYIITHOCTH H aTPHOYTHI.

5. IlpoexTupoBanue 1 BoinosHeHue ETL/ELT-nponecca: Harnicanme
CKPHITTOB JIJI1 H3BJIeUeHHs, TpaHchopMaIpH (OUHCTKa, TapMOHH3aIH) H
3arpy3KH JaHHBIX B Ielepyio cHeTeMy (Data Warehouse 1omi Data Lake).

6. Banuganus: [Iporepka 11e7TOCTHOCTH, KOHCHCTEHTHOCTH H
pelpe3eHTaTHRHOCTH 00beHHEHHOr0 Hab opa JaHHEIX.

VK-1.1, YK-4.3.
K-3.3

-2

2. 3agauya: BrI aHamnmHpyeTe 0ombInoit Habop gaHHex EHR i1
IIPOTHO3ZHMPORAHM rocIHT arn3alyii impH XObJI. B qaHHEIX MHOTO ITPOITYCKOB B
kojioHKke "HHaekc Kypsiero yennopeka (MKY)". [Ipormmyckn He ciydaiiHbl OHH
YACTO BCTPEYAFOTCS B 3AITHCIX TTOKIUIBIX TTAI[HEHTOR H3 CTAI[HOHAPOB, ITIe 5TOT
ITapaMeTp He SBIsAeTCca 00sa3aTebHEIM. OIHIIITE BO3MOIKHEIE CTPATerHH
paboTHI ¢ TAKHMH ITPOITyCKaMH H 00 OCHYHTe CBofi BEIOOD JIJB1 JaHHOT 3aauH.
JT1ajioH oTBeTa: CTpaTteruu: 1. YaajgeHue 3amuceii: He ImoaxoanT, Tak Kak
MOJKeT IIPHBECTH K bias (CMeIlleHIHIO BBIOOPKIH), YIAIHB BaKHYIO0 KOTOPTY
TIOKITIBIX CTAI[HOHAPHBIX MMAIHEeHTOR. 2. MIMOyTanus 3HaueHHeM I10
ymoauanui (0 uau cpeadee): MckasuT pearnbHOe pacripeerieHHe H CHIT3HT
TOYHOCTh MOJEJIHM, CRs3bIBaroleii FKY ¢ pHcKoM rocrmram3aifi.

3. MMnyTanus ¢ noMollbs 0 MoJesau: lcrons3o0BaHne IPYIHX IIPH3HAKOB
(BO3pacT, JHATHO3EL, IPYTHe BUTAILHEBIE ITApAMETPHI) IS ITPOTHO3HPOBAHHA
BeposaTHoro IKY. OntuMmanbsHbIii BeiGop: KoMOMHHpOBaHHBII

noaxo/. Co3gaTe HOBEI OMHapHEIH rTpm3HaK "IIKY mmepen” (Ha/Her). Jna
3armceii ¢ IPOITyCKOM: a) HCIIOJIB30BATh MO/ €ITh HMITYTAI[HH JJIS IOy YeHHS
yHciIeHHoro 3HaueHHsa KUY, 6) BKoUHTE B MOfIelIh 00a IpH3HaKa. JTO
TTO3BOJIHT MOJTETH YUHTHIBATE caM (paKT OTCYTCTBHSA JAHHBIX (KOTOPBIT MOJKET
OBITE HH()OPMATHBHBEIM) H HCITOIIL30BAThE HMITyTHPOR aHHOE 3HAYEHHE.

YK-1.1, IIK-3.1

3. B3agaua: IIpu nmpoextuporanmi Data Lake 11 mccineqoBarenscKoro
MeJIHI[HHCKOTI0 I[eHTpa HeoOX0IHMO ITpeaycMoTpeTs XpaHeHHe EHR-maHHBIX,
DICOM-m300paxkeHHit, reHOMHBIX V CF-(aiiinoBR H ITOTOKOBBIX TaHHEIX C

YK-4.3, OIIK-6.3
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MOHHUTOPOB. IIpemoKHUTe TOrHUeCcKyI0 apXHTeKTYpyY (30HTHpoBaHHe) Data
Lake 1 oGocHyiiTte ee.

JTaJIOH oTBeTa: ApxuTtekTypa 1o 3o0HaMm (Medallion

Architecture): 1. Bronze (Raw) Zone: Cripble, HeH3MEeHEHHEIE JaHHEIE H3
BCeX HCTOUHHKOR "KaK ecTh". I]emb: OBITE single source of truth, oGecrieunTs
TIOBT OpsA€MOCTE TIpolfeccoB. 2. Silver (Cleansed) Zone: JlaHHEIe TTOCTE
OUMCTKH, 0a30BO0Ii CTaHTAPTH3AINIL, 1 eHAeHTH(HKAIHH. /[aHHbIe IIPHBeIeHEI K
eTHHEIM CXeMaM B paMKaxX KajKIoro JJoMeHa (KITHHHKA, TeHOMHKA,
smzyamzaiia). 3. Gold (Curated) Zone: I'oToBwIe 1719 aHam3a OH3Hec-
CYIITHOCTH, arperHpOBaHHBIe Ta0IMIIBL, o0oraIleHHbIe JaHHEIe (HAIIpHMeED,
oOnemmHeHHas 3armch "llampenT" ¢ KIroueBBEIMH ITpH3HakaMH 3 EHR,

re HOMHBIMH MapKepaMH H CCBIJIKAMH Ha CHUMKH). O6ocHoBaHMe: Takas
CIIOMCTAsI CTPYKTYpa obecrieunBaeT THOKOCTE (MOJKHO SKCITEpPHMEHTHPOBATE C
TaHHBEIMH I3 Silver), IIPOH3B OJHTEILHOCTE (aHAIHTHKH padoTaloT ¢
onruMm3HpoBaHHEIM Gold) M ayIHpyeMOCTh TaHHBIX OT HCTOUHHKA [0

pe3yibTara.

4. 3agaua: PernoHampHeli MHmI3apas 3armyckaeT roiaTopMy IJIS aHaIH3a
TaHHBIX TeTeMeTHITHHCKHX KOoHCyIbTarpii. K paM moctyrmuio TpedopaHme:
"HeoOxommmo o0ecIieuHTs BO3MOKHOCTE IIPOBEAEHHA PeTPOCIIEKTHBHOTO
aHaJIM3a BCeX 3armiceil KOHCYIILTALHI ¢ HeImob3oBaHHeM ", Kakue
KOHKpPeTHEIe TPeOoBaHHA K KaueCTRY JaHHBIX H HX aHHOTHP OBAHHIO BEI
chopMyIIHpyeTe AT KOMaHIBL, 3aHHMaroIeiicss cOopoM JaHHBIX?

JtajoH oTBeTa: TpeboBaHUSA K KaueCTBY H

aHHoTainuu: 1. CTpyKTYpUpOBaHHbIe 00MA3aTebHbIE MOJA: YHHKAIbHEIT
ID xoHcymsTarmm, ID marmenTa (meHmeHTH(GHITHPORAHHEIIT), JaTa/BpeMs,
CIIEIHAILHOCTE Bpaua, IIpeBapHTelIbHEII H HTOTOBEII THAarHo3k (110 MKDB),
IIIHT €TTbHOCTh, HCXOJ] (Ha3HAUEHO JIeueHHe, HaIlpaBJIeH B CTAaI[HOHAD H T.J.).

2. KauecTBo: KOHTpOIIL Ha ITPOITYCKH B 00sT3aTeILHBIX ITOJISIX, BaIHTAIH
xogoR MKBE, ripoBepka Ha TOoTrHYecKHe ITPOTHROPEUHs (JlaTa OKOHUAHHS > ATkl
Hauaia). 3. AHHOTAIMs HeCTPYKTYPHPOBAHHLIX JaHHbIX: TeKCTOREIE
3aKITFOUEeHHS Bpadeii JOIKHEI OBITE JOCTYIHEI 1711 NLP-00paboTk (He cKaHEI
PDF). JIna pa3zpadoTKH Mojieneit KOMITbIOTEPHOI 0 3PEHH/ayIHO HEOOX O HMO
pazMeyaTh (AaHHOTHPOBATh) IIPHKPEIUIEHHEIEe H300pajkeHIs/ ayIHO3aIIHCH:
HAITpHMep, MeTKa ''HaJIMuHe TTaTOIIOTHH Ha CHHMKe KOXKH', "TOH roioca
TalfHeHTa (TpeB OXKHEBLI/ criokoiHEn )" . 4. MeTagaHHble: [ BceX THIIOB
JTaHHBIX JOJIKHEI OBITH YKa3aHEI (popMaT, KOTHPORKA, HCTOUHHK.

YK-4.5, 1IK-3.1

5. 3agaua: B mporrecce aHam3a JaHHBIX 719 HCcTTeqoBaHHA 3(peKTHBHOCTH
nekapcTBa X BEI 0OHAPYKIUIM, UTO B OJHOIT M3 0 OJIbHHI[-TTOCT ABIIHKOR JTaHHBIX
3a TocIeqHHIt rof, pe3ko (Ha 40%) BRIPOCIIO KOIIHUECTBO PETHCTPHPYEMBIX
1oOOoUHEIX 3 ((eKTOB Ha 5TOT ITperapat. Ha3zorHTe BO3MOIKHBIE TIPHUHHEL, He
CBSI3aHHEBIE ¢ HCTHHHBIM pocToM uacToTEI HJIP, 1 kak BEI OymmeTe HMX
IIPOREPATE?!

JTaJIOH oTBeTa: Bo3MosKHbIe NIPUYHHBI (ApTe(aKThI

naHHbIX): 1. Il3meHeHNe npoliecca perucTpaiuu: BHeapeHHe HOBOT, OoTee
yI00OHOH WIH 00s3aTebHOIT hopMEI oTueTHOCTH 110 HJIP B 5T0#i 0 ombHIIIE.

2. IloebiieHHoe BHMMaHHUe: [IpoRegeHIe ToKamsHOIT yueOHO cecCHH 11O
(dapmaxoHamzopy. 3. Oumodka B ETL-nponecce: HexoppekTHELIT MarmmHT

YK-1.1, IIK-3.3
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KO OB M AyOIHpoBaHHe 3armceii 3a 3ToT reprop. 4. l3MmeHeHuUe
MONYJAALMY NAalUeHToB: Pe3KkHil pocT uriciia Ha3HAaYeHH ] ITpertapara X B 3TOI
OoJbHHMIlE (HAIIpHMep, H3-3a BXOXKIEHHA B HOBBIH JIbIOTHEIIT

dopmyirap). IlpoBepka: AHami3 MeTaJaHHEIX O ITpoleccax cOopa JaHHBIX B
OormbHHIlEe, cpaBHeHHe ¢ ApyrHMH JIIIY, porepka morop ETL Ha ornmOKwH,
aHaJIM3 JHHAMHKH YHCITa HA3HAUYeHHt ITpernapaTa X B 3Toi ke OOJILHHIIE.

6. 3agaua: J[119 HCCIIeJOBAHIS CBIT3H TeHeTHUECKHX MapKepPOR H OTBETA Ha
Teparmo Tpedyercsa o0beTHHHTE TeHOMHEIE JTaHHEBIe (I3 HCCIeI0BAaTelhCKOTO
IIEHTPA) C JeTaTbHBIMH KJIIHHHYeCKHMH JaHHBIMH (13 O0IBHHIED). OpHCTED
OOJILHHIIBI 3aITpelaroT Iepefauy deHTeHT HHITHPOR aHHBIX KIIHHHYECKHX
TaHHBIX "BOBHe'". lIpemmoxiiTe TEXHITUECKOE PeIlleHIe, TI03BOIIIIOIIee
IPOBeCTH aHaT3 0e3 (hI3HUeCcKOil Mepegaul KIIHHIYeCKOro Hadopa JaHHEIX.
OtajoH oTBeTa: PenieHne: degepaTiBHoe 00yueHHe I aHAJU3 HA
ocHoBe 3anpocoB (Query-Based Analytics). KoHKpeTHEBIIT BapHaHT:
Pa3zBepHYTEH aHATMTHYECKYEO MOJIeNE (HAIIpHMeED, I pacyeTa ITOIHIeHHOIO
PHCKOBOI'O CKOpa) B 3aIHII[€HHOM ITepHMeTpe OOIbHHIIEI (Ha HX cepBepax).
["eHoMHEBIe JaHHEBIe (0e3 KIMHHUECKHX) OTIIPABIIIIOTCA B OOILHHUILY. BHYTpH
CBOeft CHCTeMEI 00JIHFHHI[A 3aITyCKaeT MOJIENTh Ha CBOHX JaHHBIX, TTOITyYast
ITpeCKa3 aHIs/ TIPH3HAKH JIJI CBOHX ITAaI[HEHTOR. 3aTeM Hapy Ky IepearoTcs
TOIILKO arperHpOBaHHBIE PEe3YIIHTATHI BEITIOTHEHHS MOJIEH (HaIlpHMep,
tabimaia "ID obOpasiia - pHcK score'), KOTOpEIe YiKe He SBIISIOTCS
TTepCOHATLHBIMH KITHHHYEeCKHMH JTaHHBIMH. AIThbT€pHATHBA — HCIIOIB30BaHHE
MHOTOCTOPOHHHX 0e30IaCHBIX BEIUHCIIEHHI, HO 3T0 Oolee CI0KHO.

YK-4.3, OIIK-
6.3, OIIK-9.1

7. 3agaua: BeI — pYKOBOAHTEIL ITPOEKTa IT0 CO3aHHIO ITAHEIH MOHHT OPHHT A
KITFOUEBRIX IMOKazaTesieii i1 ceTH KMHHK. VcTounnkn gaHHex: 1) EHR
(maHHEBIe O IalfHeHTax H BH3NTax), 2) Billing (rrancosrie ganmsIe), 3)
nabopaTtopHas HHpopMaroHHas cucTeMa (LIS). Kak BEI opraHmsyeTe Impoliecc
oOecrieueHHsI KOHCHCT €HTHOCTH JaHHBIX MY STHMH CHCTeMaMH JIJIs
KOpPPeKTHOro pacuera IokazaTesd "CpeIHsasa CTOHMOCTE JIEUeHH ITal[HeHTa C
nradeTom"?

2JTaJioH oTBeTa: 1. MaeHnTudukannusa Kiarwdeil cBa3bIBaHusa: OrpegerieHHe
eIHHOI'0 YHHKansLHOro HaeHTHdHKaTopa (Master Patient Index - MPI) 1o
HabOopa arpudyToB (DM O-+mara poxIeHHIHI0IIHC ), KOTOPEIE OJHO3IHAUHO
WIEHTH()HIHPYIOT MaI[HeHTa BO BceX cHcTeMax. 2. CHHXpPOHU3aIH A
CIIPABOYHHKOB: YHH(MHKAIIHA CIIPABOUHHKOR YCIIYT, KoJoB AHarHo3oB (MKDE),
nabopatopHeIx TecTop Mexxny EHR, Billing u LIS. 3. Co3ganue equHoro
ncrouHuka HcTHHBI (Golden Record): Peamnarpa mpornecca (B ETL i B
Master Data Management crcreme) 1o co3aHHIO ""30JI0TOH 3aImcH" ITalfieHTa,
arperHpyroleii cornmacoBaHHbIe JaHHLIE H3 BCeX HCTOUHHKOB. 4. PeraameHT M
aynuT: Y cTaHORIIEHHE YeTKHX ITPaBHII H OTBETCTBEHHBIX 3a BBOJI/H3MEHEHHE
TaHHBIX B CHCTeMaxX-HCTOUHHKAX. PerysapHEIif ayTHT HA KOHCHCTEHTHOCTE
(HaIpHMep, CBepKa urcla IaleHToR ¢ guarHo3zoM "auader" B EHR 1 Billing).
[Tokazarens paccuHTEIBaeTCSA Ha ocHOBe HaHHEIX Golden Record.

YK-1.1, IIK-3.1

8. 3agaua: [IpH o1jeHKe JaHHBIX MOOIILHOIO ITPHJIOKEHHSA JIJII MOHHTOPHHT A
apTepHAIIbHOTO JTaBJIEHHI BBl 0OHAPYKITIH, UTO 15% Molk30Bareneii B
Bo3pacTe 70+ BHOCAT 3aBefOMO HeRepHEIe JaHHEIe (HarmprmMep, Al 300/150 v
pT.cT.). Kak#e BEIBOIEI MOKHO C/IelIaTh O KauecTBe JaHHBIX H IIPHTOJHOCTH

YK-1.1, IIK-3.3
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5TOr'0 HCTOYHHKA JIJI TIOTTYIIAIIHOHHOIO HCCIIe OBaHHsI THITEPTOHHH CPeIH
TTOKTITIRIX !

2JTaJioH oTBeTa: BeiRoabl: 1. Hu3kasn veracity (1oCTOBEepHOCTS) JaHHEIX H3
5TOr'0 HCTOYHHKA JIJIA YKAa3aHHOH BO3pacTHOM IpyImisl. 2.

[IprcyTcTRYeT cucTeMaTHUeckas olinoka (bias), cesa3anHasd ¢ 1pdporoit
IPaMOTHOCTEIO HITH OIMHOKaMH BBofia. 3. IIpsiMoe UCTI0b30BaHME CRIPEIX
TaHHBIX JJI1 HCCIeLoBaHIsI HenmpuroaHo. Pekomenaamun: Heobxomrma

ITOTIONTHHUTEILHAS BepH(PHKALIUS JaHHBIX (HAIlpHMep, Yepe3 COTIOCTaBJIEHHE C
EHR, ecim ecTh cormnacHe), BHeIpeHHe aJrOpUTMOB JeTeKIMI aHOMAaJIHIii Ha
CTOPOHE ITPHI0KEeHHs C 3aI[POCOM TOJITREPKAEHIA Y TT0Ib30BaTeNI,

yeTKoe HH(GOpMUpPOBaHHe TI0JIb30BaTeNIeii o MpaBIax Beoga. i

HCCIIETOB aHH MOJKHO HCITOJIL30BATh TOIMBKO OT(PHILTPOBAHHYIO H
BepH(HITHPORAHHYIO TTOJIREIOOPKY, ¢ 00sT3aTETLHEIM YKa3aHHEM 5TOT0
OIPAaHHYEHHS B METO OJIOTHH.

9. 3agaua: Bam HeoOXOAMMO COXPAHHTE H 00€eCIIEUHTE JT0JrocpouHELt (10+
TI€T) AOCTYII K apXHBY JAaHHBIX 3aBEePIIEHHOT0 MYILTHIIEHTPOBOTO
KTHHHYeCKOT0 HccneqopaHis. Copmympyiire KroueBsle Tped OBaHHA K
CHCTEeMe apXHBHOT'O XPaHEeHH:.

Jtajiod oTBeTa: Tpeboranus: 1. HagesxHOCTEH M J0JITOBEYHOCThL: XpaHeHHe
C peIUIMKalHel B reorpadHuecKH paciipe/ielIeHHEIX JaTa-IleHTpax,
HCITONTh30BaHHe TEXHOIOTHIL, ITpeTOoTRpaIaroiX OHTOBEII pacmay,.

2. HemoctHocTh dJaHHbIX: KoHTpomsHEIe cyMMEI (checksums), peryapHeIi
ayJIHUT Ha IIpeaMeT IoBpexaeHuil. 3. HenzmeHaeMocTh

(Immutability)/ WORM: I"'apaHTHs, YTO apXHBHEIE JIaHHEIE He MOI'YT OBITh
I3MEeHeHBI HITH VI alleHEl 10 HeTeueHH cpoka. 4. MHgopmanmonHas
6eszonacHocTh: I1IHdporanHiie JaHHLIX Ha rest M 1n transit, crpormii KOHTPOIIL
TOCTYIIA T10 TIPHHITHITY HAHMEHBIIHX ITpHRIIerdii. 5. MeTagaHHble U
discoverability: IlogpoOHoe ormcaHHe apxXHBa, ITO3BOILIIONIEE HANTH H
HHTEPITPEeTHPOBATh JIaHHEIE uepe3 MHOro J1eT. 6. CooTBeTCTBHE
peryiastopHbiM TpeboranuaM: GCP, 152-O3 u ap., KacarolHxcs CPOKOB
XpaHEeHHA IIePCOHAIBLHBIX H HCCIIeIOBATeIIbCKHX MaHHbIX. 7. IL1aH
MHUTpalUi: YUHTEBAI cpoK 10+ 1IeT, JoimkeH OBITE TIIAH ITepexoa Ha HOBEIE
HOCHTEIIH U (pOPMATEL.

OIIK-6.3

10

10. 3agaua: ["'eHeTHuecKas TadopaTopHs IIpeAjIaraeT MalfHeHTaM, CJTaBIIHM
IreHOMHEIIH TecT, "1mpoKoe"” HHGOPMHPOBAHHOE COITIaCHe Ha HCITOIH30R aHHe
HX aHOHHMIT3HPOBaHHBIX JaHHBIX I OYIYIIMHX MeTHIIHHCKHX HCCIIeTOBaHMIL.
Kakme KmrouepkIe IYHKTEI TOIKHEI OBITh OTPa’keHEI B TAKOM COITIACHH C TOUKH
3PEeHHUA STHKH H 3aKOHOJaTeJlILCTRA’

JTtajioH oTBeTa: KioueBble MyHKTBI: 1. IcHoCcTh 1eaan: OObsICHeHHe, UTO
TaHHEIe OYIYT 00e3IMUeHEI H HCITOIh30BAHEI 11 AaHOHHMHBIX ITOITY IIIHOHHEIX
I OMOMETHITHHCKHX HCcnemopanrii. 2. JloOpoBoIbHOCTL U IIPAaBO HA
oT3bIB: [laipeHT BIIpaBe OTKa3aTLCS OT TAaKOI'0 HCIIOIL30BaHH Oe3 yimepoa
71 OKA3aHHs YCIIYT, H MOJKET O0TO3BaTh COITIACHE B JIFO0 0ff MOMEHT.

3. 'apanTun aHOHHUMHoOCTH: OImHcaHHe Mep IT0 JeHT eHTH(HKAIINH H 3all[HTEI
OT TIOBTOPHOH HaeHTH(HKAIMH. 4. Bo3aMo)kHas BbIroJa U pucKH: YKa3aHHe,
YTO IIpsAMAs BRITOJla MAJIOR €pPOATHA, HO HCCIIEIORAHHSI MOT'YT TIOMOYEL HAYKe.
PHCKH — TeopeTHUeCcKasd BO3MOKHOCTE YTE€UKH TaHHBIX. 5. YIIpaBJeHHe

OIIK-9.1

26




noctynom: Kto (THIT opraHm3aInii — Hay4yHble, HEKOMMepUeCKHe ) H Ha KaKHX
YCIIOBHAX CMOJKeT IOJIy4aTh T OCTYII K JaHHBIM. 6. CpoK AelcTBUSA
coriaacus. 7. KoHTakTsel: /{719 CBS3H ITO0 BOITpOCAM HCITOIIB30BAaHHS TaHHBIX.

3agaHus JJI1 CaMOCTOSITEILHOH PadoThI

1. Bonpoc: HazoBuTe TpH KIIFOUEBRIX BEI3OBA (TIP00JIEMEI), CBST3aHHBIX C
XapakTepHcTHKOI Variety (pazHooOpasne) O0JIBIMIHX JaHHBIX B METHI[HHE.
JtajioH oTBeTa: 1. CTpyKTypHoe pa3zHooOGpazue: HeoOxomHuMocTs
HHTeTrpalii CTPYKTYPHPOBAHHEIX (JTa0opaTOpHBIE Pe3yIILTATEI),

IOy CTPYKTYpHpoBaHHEIX (XML, JSON oT yeTpoficTB) H
HEeCTPYKTYPHPOBAHHEIX (TeKCTEI Bpauei, H300paKeH ) JaHHBIX.

2. CemaHTH4YeCKO€e pa3HooOpasue: Pa3murkIe CHCTEMBI KOJHPOBAHHS H
TepmuHonorui (MKB-10, SNOMED CT, nokaabHeIe CITpaBOYHHKH ), BEIVIIIHE
K Ipo0reMaM HHTeporiepabemsHOCTH. 3. TexHMueckoe

paszHooOpa3ue: MHoxxecTRO popMaToR (pailIoB H ITPOTOKOIIOB Iepegaun
TTAaHHBIX OT Pa3IHUHEIX ITPOH3BOHTeNei MeTHITHHCKOTO 00 OpYIOB aHHI H
HH(OPMAIHOHHBIX CHCTEM.

YK-4.5

-2

2. Bonipoc: Yto takoe IoMT (Internet of Medical Things)? IIpueenmre nBa
rpruMepa ycrpoiicte IoMT, reHepHpyronpx OoJIbIIHE I aHHEIE.

Jt1ajioH oTBeTa: IoMT (MHTepHer MeJUIIMHCKUX Bellleil) — 5TO CeTh
TIOJKITFOUEHHBIX K HHTePHETY MeIHI[HHCKHX YCTPOHCTB, almlapaTHOI'O H
IPOrPaMMHOI0 0OecIIeueH s, KOTOpEle COOMpParOT, ITepelatoT H aHATIH3HP VIOT
MeqHIHHCKHe TaHHbIe. [Ipumepsl: 1. Hocumbie kapaunomonutopsl (Holter,
naT4yH), HeIIpepEIBHO Tepenarolnie JKI'. 2. YMHbIe HHCYJIUHOBBIE

[OMIIbI, TIEPEIAOIIHe JaHHEIe O BREJEHHH HHCYIIHHA H YPOBHE ITFOKO3BI B
pexHMe pearlbHOIO BpEeMeHH.

YK-4.3

3. Bonpoc: Kaxas m3 xapakrepuctHk Big Data (5V) HanOosee KpHTHUHA I
oOecrieueHHs TOCTOBEPHOCTH KITHMHHYECKHX HCCIIeN0BAHHIT H ITOUeMYy
JtajioH oTBeTa: Hanbomnee xkpurHuHa Veracity (10cToOBepHOCTh/KauecTBO
naHHbIX). HegocToRepHBIE JaHHEIE (ITIPOITYCKIL, OIIHOKH, HETOUHOCTH)
ITPHBOJSAT K CMEIeHHEIM pe3yiIbTaTaM HCCIIel0BaHHIi, JTOKHBIM BEIBO/IAM H,
KaK CIIe/ICTBHe, K IIPHHATHIO HER ePHBIX KIIMHHYECKHX H VITpaBIeHYECKHX
pelleHHIT, YTO MOJKeT IIPHYHHHTE Bpef narpeHTaM. O0heM HITH CKOPOCTh
Oecrone3HEI Oe3 KauecTRa.

YK-1.1

4. Boripoc: 11 yero Ha sTarie JXH3HEeHHOI'0 I[HK/IAa JaHHEIX "A PXHMBHP OBaHHE H
yaaneHHe" BajXHO COXPAHATEL MeTalaHHbIe 00 yaaleHHBIX TaHHBIX?

ITajioH oTBeTa: CoXpaHeHHe MeTalaHHBIX 00 Y aleHHBIX JaHHBIX
HeoOxXommmo AT 1) AyauTa U COOTBETCTBUS PeryasSTOPHBIM

TpebGoBaHUAM (JOKa3aTeJILCTBO TOT'0, YTO JaHHEIe OLUIH Yl aIeHEl B
COOTBETCTBHH C IIOJIMTHKOH H cpoKaMH). 2) Bocmpon3BoguMocTu
HccJaeJoBaHMi (TIOHHMAHHA TOT0, KaKoi HMeHHO Ha0op JaHHBIX
HCITONIL30BAICS B IIPOIUILIX aHAIIM3aX, Jake eCIIH CaMHX JIaHHBIX YoKe HeT).

3) VnpapJjeHus mpaBpaMu JocTyna (yueT TOro, YTO JaHHBIE OONLIIE He
TOIIKHEI OBITE JJOCTYIIHEI).

OIIK-6.3
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5. Bonpoc: Kak nonsarHe "HHTepoIepabenbHOCTR" CB3aHO ¢ ITpo0IeMoit
CO3aHHs €IHHOTO 3JIEKTPOHHOIO 310poBhs narenTa (longitudinal health
record)?

OTajoH oTBeTa: FIHTeponepabelbHOCTh — 5TO CIIOCOOHOCTh Pa3IHUHBIX
HH(OPMAI[HOHHBEIX CHCTEM 00MEHHRATELCSA JAaHHBEIMH H HCITOIL30RaTh
TTOITyUeHHY0 HH(opMaInzo. bez Hee maHHBIe O 3TOPOBLE MAITHEHTA OCTAOTCS
pazpo3HeHHLEIMH B "HH}popMarHoHHEIX silos" paszHex JIIIY, cTpaxoBex
KOMITaHHit, TabopaTopii. Tobko IpH obecTieueHHH TeXHHYeCKOiT,
CHHTaKCHUYEeCKOH H, YTO caMOe BaKHOE, CeMaHTUYeCKOo
HHTepomnepabdeIbHOCTH MOYXHO cOOpaTh BCe TaHHbIEe B eJHHVIO, I[eIIOCTHYIO,
TIPUTOAHYIO [IJIs1 aHAJIM3a 3aIHCh Ha IIPOTSKEHHH Beeil JKI3HH ITallHeHTa
(longitudinal record).

YK-4.3, YK-4.5

1. 3agaua: Bam nepegam Habop JaHHBIX OT ITApTHePCKOIt TabopaToOpHH B
BHJIe MHOKecTBa Excel-daitnos (rmo ogHOMY Ha JIeHb) ¢ pe3yIhbTaTaMH
aHam30B. Dafinbl HMEFOT pa3Hoe KOIMHYECTRO CTOJIOIOR,, H HA3BaHHI TECTOR
HAITHCAHEI ¢ orleyaTKaMH. OTHIIHTE TTepBEIe TPH [ efiCTBHA, KOTOPEIE BB
IIpeAIIpHMeTe IS IIPHB eTeHHA JaHHBIX B TTOPSOK ITepel 3arpy3Koii B
CHCTEMY.

Jtajiod orBera: 1. Konconupganmusa: O0beaiHeHHe Bcex (paiiIoB B €IHHYIO
TadJmary ¢ Jo0aBiIeHHeM cToIOIA ""maTa 3arpy3KkH ¢aiiia”.

2. CtangapTu3anusa Ha3BaHuii: [IpHBeneHIe Ha3BaHIIT TECTOR K €HHOMY

BHOY C ITOMOIOER CIIOBAPA COIIOCTABIICHHA, HCITPABIICHHEC OUCBHIHBIX OIICHATOK

(HartprMep, "I"emormadun" -> "I"eMormo0OHH") BO3MOIKHO C HCITOJIE30BaAHHEM
aITOPHTMOB HEUETKOI'O CPAaBHEHHS CTPOK. 3. AHAIN3

CTPYKTYphI: Omnpenenenre odmrero Habopa cTosI0IOR (TIPH3HAKOR) H
3aI0JIHEHHe ITPOITYCKOB AL TeX (pafiioB, Iiie KaKHX-TO CTONIOI[OB He ORIIIO.

YK-4.3

2. 3agaua: [IpegmoxiTe, KaK ¢ ITOMOIIBIO MeTaJaHHBIX MOKHO PeIlHTh
rmpoOIeMy: HccllemoBaTe o HykHo HaiiTH B Data Lake pce MPT-cHrimvim
KOJIEHHOI'O CYCTaBa, C/leJIaHHEIe Ha aIlllapaTax Siemens ¢ HalIpsIKeHHOCTEIO
riort 1.5 T B rporruioM roxgy.

Jtajiod orBeTa: /11 sToro Kaxaeni DICOM-datin rpu roraganmi B Data
Lake momxeH ORITE oOoraleH CTPYKTYPHPOBAHHLIMH MeTaJaHHBIMH,
H3BJIeUeHHBIMH H3 €TI0 3ar0JI0BKOB, H 5TH MeTalaHHBIe JOIKHEI OBITEH
ITPOMHIEKCHPOBAHEI B ITOMCKOBOI cHcTeMe i BJl. 3ammpoc Oyier BRIITIIIETE

KaKk. WHERE modality = "MR" AND body_part = "KNEE" AND manufacturer =
"SIEMENS" AND magnetic_field_strength = 1.5 AND study_date BETWEEN '2023-01-
01"AND '2023-12-31".

YK-4.5

J. 3agaua: OOBsICHITe Ha IIPHMepe, TIoUeMY JaHHLIe H3 COI[HAILHBEIX ceTelt
MOT'YT CUHTATHCS LEHHBIM HCTOUHHKOM JIJI aHalIH3a 00IIMeCTBEHHOIO
3A0POBBS, HO HX HCIIONL30B aHHE COITPSKEHO ¢ BRICOKHMH PHCKAMH.

OTtaaoH oTBeTa: IleHHOCTh: AHATH3 IIOCTOBR H IIOHCKOBEIX 3aITPOCOB MOJKET
BBEISIBHTEL PaHHHE BCIILIIKH 3a00JIeBaHIHii (HallpHMep, TPHIIIA) PaHbIIe
o(pHIHATLHOM CTaTHCTHKH, H3YUHTEL 00IIeCTBeHHOe MHEHHE O BaKIHHAIIHH,
OTCIIETHTE PACIIPOCTPaHeHHe MeTHITHHCKHX MHGpOB. Puckn: 1. Huskasn

nocToBepHOCTh: MHbopMmaInisa HelmpoBepeHHAasI, CYObeKTHRHAL. 2. DTHUECKHe

1 MpaBoBble NMpobJaeMbl: FcItons30RaHHe IHUHBIX JaHHEIX 0€3 SIBHOTO
COTJIACHS, JaJkKe eCITH OHH IMyOImHJHEL 3. CMellieHHe BbIOOpKH: J[aHHEIE

YK-1.1, OIIK-9.1
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TIPEICTABILIIOT TOIBLKO aKTHBHBIX ITOJIB30BaTeneii colceTeii omnpemerneHHOI
nemorpadgud. 4. Puck crurmatusamuu: HeocToposkHEIe BEIBOJIBEI MOTYT

TIPHUBECTH K JTHCKPHMHHAIHH TPYIIL.

4. 3agaua: 3aueMm B apxuTekType Data Lake mmsa MeqHIIMHCKIX JaHHBIX YacTO
IpeyCcMaTpPHBAIOT OTAEIbHYI0 "30HY KapaHTHHA" (Quarantine Zone)?
JTaJioH OTBeTa: 30HA KapaHTHHA IIpeJHAa3zHaueHa I BpeMEeHHOI0
pa3sMeIeHHs BXOSAIHX JaHHBIX, KoTopele: 1) He mpouwiu npoBepky Ha
BpeJOHOCHBII KoJ (BHPYCEI). 2) BeI3BIBalOT COMHEHHS B Ka4eCTBE HJIH
MPOMCXO0XKIeHUH (HAaITpHMep, IIPHIIITH K3 HEIIPOBEPEHHOI0 HCTOUHHKA).

3) TpebyoT AonOJHUTELHOI BepHupUKALIUH ITepel] TeEM, KaK OyayT
TOCTYITHEI AJI1 00paboTKH. DTO BaKHEIH AIIeMeHT Oe30ITacCHOCTH,
ITpeI0TBPAIaIONIIiT 3arps3HEHHEe OCHOBHEIX JaHHEIX (Bronze Zone)
HeKaueCTBEeHHBIMH HIIH OITaCHBIMH (pafiiTamMm.

OIIK-6.3

10

5. 3agaua: [laipieHT yepe3 MOOHIIEHOE ITPIIIOKEHHEe OOMBHHIIEI ITOTydaeT
yBegoMIileHHe: "'Ha ocHOBe aHasmM3a BalllHX JaHHBIX Haira HI1-crucrema
pEKOMEH/IYeT BaM 3aIlcaThCsa Ha IpHeM K KapaHoliory'. Kakie BOIpoCHL 0
ITPO3PAUHOCTH H 00BSICHHUMOCTH aJITOPHTMA Y IMal[HeHTa MOT'YT BO3HHKHYTE?
JTaJgoH oTrBeTa: 1. Ha ocHOBaHMM KaKUX MMEHHO MOMX JaHHBIX c/leJiaH
3TOT BhIBOJ? (Kakme nmapameTprl OBIIIH YUTEHEI: BO3pacT, gaBnenHe, OKI,
yro-To erre?). 2. IloueMy aJaropuTm perua, UuTo 3To Heodxoaumo ? (KakoBer
OCHOBHEIE (DaKTOPEL, ITOBJIHABRIIHe Ha pernenre? Harmprmep, "y Bac
3a(pHKCHpPOBAHO TPH SIIM30/,a MoBEIIIeHHOro AJl 3a Hegemo"). 3. Hackoabko
ToueH 3TOT ajaropurM? (Kakopa BeposATHOCTE, UTO 3TO JI€HCTRHUTEIILHO
HeoOxommmo? B jmH moskHEIe cpadaTemania? ). 4. KTo oTBeuaeT 3a 3Ty
pexkomeHaanuio ? (Moker 1 Bpad 0OBSICHHTE €€ H HeceT JTH OH
OTBETCTBEHHOCTE, €CITH €fi CIIeloBaTh HIIH ITIPOHTHOPHPOBATE?).

OIIK-9.1

Tema 2 «TexHOJOrHH H MeTOAbI AaHAJIHTHKH 00/ ILIINX JAHHBIX VIA MOAACPKKH KJIHHHYCCKHX H

[Tporepsiembie kommereHHH H MJIK (Kompl), (hopMHpYeEMBIE ITPH H3YYEHHH TEMBI:

YHIIpaBJCHICCKRHX pEl[IEHHﬁ}}

VK-4.3; VK-4.5; OIIK-6.3; OIIK-9.1; 1IK-3.1; IIK-3.3

KGHTI)GJ]LI{E-IE BOIIPOCHI IIO TEME.

nepeuenp VK-1.1;

IIpoBepsiembie
Ne i/ JagaHne K
1. Boripoc: B ueM 3aKI0YarOTCS KITFOUEBEIE PA3IIHUHA MEKTY ITPOIleccaMH
ETL (Extract, Transform, Load) n ELT (Extract, Load, Transform)? Kaxkoit
TTOJIX O/, TIPEIITOYTHT EIIbHEE IJISI PA0OTEI ¢ METHITHHCKHMH JaHHBEIMH B
oOmauroM Data Lake 1 mouemy?
1 YK-4.3, YK-4.5

OtajioH oTBeta: B ETL npeobpazopanme JaHHBEIX IIPOHCXOAHT 00 3arpy3KH B
IleJIeBoe XpaHHIine (HarmpuMep, Data Warehouse), uro Tpebyer
3HAUMTeJILHEIX BEIYHCIIMTEIILHEIX PECYPCOR Ha ITPOMEKYTOUHOM

ceprepe. ELT mpepronaraer 3arpy3Ky CHIPLIX JAaHHBIX ITPSIMO B MOIITHOE
IleJIeBOe XpaHHIHIIe (HarmpuMep, obmaunsni Data Lake i Lakehouse), roe
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rpeoOpazopaHHs BEIIOMHIOTCS cHitaMH CY BJ] M pacripeeneHHBIX TBHKKOR
(Spark). JI719 MeIHITHHCKHX JaHHBIX B oOnmauHoMm Data

Lake npeanouruteabHee ELT, Tak Kkak: 1) Io3BoJIIeT COXpaHHTE BCe
HCXOHBIE TaHHBIE I ayAHTa H ITOBTOPHOIO HCITOIH30BAaHHS, 2) HCIIONIB3YeT
HeOIPaHHYEHHYIO MacIITaOHpyeMOCTh o0lIaKa I TSKeITbIX TpaHCc(OopMAaIlHit,
3) 6oree rHOOK JIJI HCCIENOBAHHIT, e TpeOoRaHMI K ITpeodpa3oBaHHIM MOTYT
MEHSATHCS.

2. Bonipoc: Ormmmmite apxuTekTypHEIe ITaTTepHel Lambda i Kappa. Kaxoit 13
HHX OOJBIIe IMTOAXOMHT IJIsI CHCTEMEI pealbHOTO BpeMeHH MOHHTOPHHT A
BHTAJILHBIX TTOKa3aTesIeil B ITajlaTe HHT€HCHBHO TepartiH H royeMy?

JT1ajioH oTBeTa: Lambda-apxurekTypa MMeeT JBa CIOA: CII0H CKOPOCTHOIM
o0OpaboTkw (real-time, Harmprmep, Apache Storm/Flink) g1 maHHEIX ¢ Manofi
3a/lePIKKOH H ci1o0it rmakeTHoit oOpadoTku (batch, Hanprmvep, Hadoop/Spark) mma
rapaHTHPOBAHHOI MTOIMHOTEI H TOUHOCTH. Pe3ynpTarel 00sequHaroTca. Kappa-
APXUTEKTYPa YVHHPHIpPYET 00padOTKY, HCITOIL3YS eTHHBII ITOTOKOBEIH CIIO#
1711 BCeX JTaHHBIX, a ITakeTHass 00pa0oTKa paccMaTpHBAETCs KaK YaCTHBIT
CITyuafi ITOTOKOBO# ¢ OONBITHM OKHOM. J[J1I1 MOHMTOPHUHIa B peaHNMAaIul
foabiiie moaxoauT Kappa i yIrpoleHHasa IIOTOKOBas apXHTEKTypa, TaK Kak:
1) TpebyeTcsa HCKIIIOUNT eJTbHO HH3Kas 3a/iep KKa; 2) JaHHEIE B OCHOBHOM
ITOTOKOBEIE, 3) HeOOXOIHMOCTE B CJIOJKHOIT ITaKeTHOIT rtepeoOpadoTke
HCTOPHUYECKHX JAHHBIX B 5TOM KOHTEKCTe MHHHMAJIbHA. JTO MPOIIe B
TTOJTTePIKKe H JTaeT pe3yiIbTaT OBICTpee.

YK-4.3

J. Bonipoc: YUto Ttakoe Data Mart? IIpueegure mmprmep Data Mart, koToprrii
MO2KeT OBRITE BOCTpeOOBaH PYKOBOACTBOM KPYITHOH OOMBHHIIEI I
OTIePATHBHOT'O VITPABIIEHTS.

OTtajoH otBeTa: Data Mart — 5To IIpeTMeTHO-OpHEHTHPORAHHOE
ITOIMHOKeCTBO JTaHHEIX M3 Data Warehouse (i Data Lake),
IpeHa3HAUeHHOe JJI Y/ OBIETBOPEHHA aHAIHTHUEeCKHX MoTpeOHocT el
KOHKpeTHOTro Om3Hec-TIofpazienieHHsa. Ilpumep A8 pyKkoBo/cTBa
oonbHUIBI: Data Mart '""Koeunslii ¢ona u rocnuranmnsamus’’, cogep karmpii
arperHpoBaHHEIe JaHHEIe: 3arpy3Ka KOeK IT0 OTHelIeHISIM, CPeIHsII
mTenbHOCTE JleueHHa (CJIT), obopoT Koiiki, kosdHIeHT cCMeEPTHOCTH,
ToKa3aTelIH TTIaHOB O/ SKCTpeHHOIT rocIHT a3 alii. J{aHHbIe ITpeRapHTeILHO
PaCCUNTaHBI, OUHIIEHEI H OITTHMI3HPOBAHEI JITIT OBICTPOTO MTOCTPOEHHS
OTUETOB H JaII0opaoB, [TOMOTAOIIHX B pacipeelIeHHH PeCypPCcoB H

TDIaHHP OB aHHH.

IIK-3.1

4. Bonipoc: /114 KaKHX THITOB MEJHITHHCKHX TaHHBIX H CI[EHAPHEB
HCITONL30BaHHA 1enecoo0pa3zHo IMpHMeHITE NoS QL 0a3sl JaHHBIX (HAIIPHMED,
TOKyMeHTHEIe, Kak MongoDB), a He persmonHsIe (SQL)?

JtajioH oTBeTa: NoSQL (moxyMeHTHbIe) 0a3bl JaHHLIX 1Iej1ec000pa3Ho
npuMeHAThb AJs: 1) [TonycTpykTypHpoBaHHBIX HJIH
HECTPYKTYPHUPOBAHHBIX JAHHBIX: | eKCTOREIE 3aMeTKH Bpaueii, JSON-
00BEeKTEI C JaHHBIMH CIOKHBIX OITPOCHHKOB, Pa3HOPOIHBIE MeTaJaHHEIe
Hccnenopanmii. 2) CueHapueB ¢ THOKOMH, yacTo MeHsII0LIeiica cxeMoii
NAaHHbIX: Korga cTpykTypa 3armceii MOYKeT OTIIMYAThCs OT ITalfHeHTa K
TMAIHeHTy (HaIrpuMep, Habop H3MepseMBIX ITapaMeTPOB B Pa3HBIX KIIHMHIYECKHX
rpoTokonax). 3) Tpeborannii k ropu3oHTAJILHOMY MAaCIUTAOHPOBAHHIO H

YK-4.3
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BLICOKOI CKOpOoCTH 3anmucu: COop JIOT0OB C THICTY MeTHIHMHCKHX [0T-
ycTpoitcTe. S QL-0a3kI MpeAIIouTHT elIbHee I CTPOroif OTYeTHOCTH,
TpaH3aKI[MOHHOCTH (3armchk B EHR) M ClIOXHBIX CBsT3€it MeXIy CYIITHOCTSIMH.

5. Bonpoc: Kakie THITEI aHATITHTHYECKHX 3aIpocop (Ha mprMepe SQL)
HaHOOIIee BOCTPe0OBaHEI I aHAIIM3A JTaHHBIX 3JIEKTPOHHEIX MEHIIHHCKHX
xapT (EHR)? IIpupegnTe mo ogHOMY IIpHMEPY 3aIrpoca A KaXKIoro THIIA.
JtajioH oTBeTa: 1. KoroprHslii oT60p: BEIOOpKa ITal[HEHTOR C

OITPpEeICIICHHEIM THAIHO30M 34 IICPHO/I.

SELECT patient_id FROM diagnoses WHERE icd10_code = 110" AND diagnosis_date
BETWEEN '2023-01-01" AND '2023-12-31";

2. Arperaius M cTaTUCTHKA: PacueT cpegHero rokazareins I10 TPYIIIe.
SELECT AVG(cholesterol_value) FROM lab_tests WHERE test_name = 'Cholesterol’
AND patient_age_group = '50-60";

3. OkoHHbIe GYHKIUH: ParpkipoBaHe H aHaIN3 BPpeMEeHHEIX PSAI0B
(HarpHMep, TTociiegHee m3MepeHHe AJl 171 KaKIoro ITalfHeHTa).

SELECT DISTINCT patient_id, FIRST_VALUE(bp_value) OVER (PARTITION BY
patient_id ORDER BY measurement_date DESC) AS last_bp FROM blood_pressure;

IIK-3.1, IIK-3.3

6. Bonipoc: Uto Takoe HHTepaKTHBHLIL garmdopy B BI-cHcTeMe H KaKOBEI
KITFOUeBEIe IIPHHITHITEI €0 pa3padoTKH I MeTHIIHHCKOI O ITepcoHama
(KIIMHHITHCTOR VS. YITPaBIIEHIIER )?

JTaj0H oTBeTa: IHTepaKTHBHBII JalI00pa — 5TO BH3YaILHOE
TIpeficTaBlIeHHe KITFoueBhIX Iokazartenefi (KPI) 1 MmeTprk, mo3pomsroinee
ITONIL30BaTe0 (PHILTPORATE, AeTamsHpoBaTh (drill-down) 1 mHeenmegoraTs
TaHHBIE B peallbHOM BpeMeHH. IIpMHIIUNbI pa3paboTKu:

Jnsa xiuHuucToR: O OKYC Ha HHIHBHAYAILHBIX MAaI[HeHTaX H KIIHHHYE CKHX
Hcxopax. MHrepdeiic JomkeH IO3BOIATE ORICTPO (PIIIETPORATE IO THATHO3Y,
TSKeCTH COCTOSTHIEA, pe3yibTaTaM JJeueHHs. Bizyamm3aigii: BpeMeHHbIe PSIIb
(THHAMMKa ITOKa3aTelneil), ITaHelH IalfHeHTa. T pedyeTcsa BEICOKA JTeTaTH3 aIfis
TTAHHBIX.

Jns ynpaBaeHner: @oKyc Ha arpeTHPOBAHHLIX TTOKA3aTeIIX I10 0T elIeHHM,
BpauaM, BpeMeHHBIM ITepHoaaM. Bi3yamsaigi: cBoiHEIe TaOIIHITEL,
TpeHIoBEIe rpaduxi, heat maps (kapThI 3arpy keHHOCTH). BajkHa HarTISITHOCTE,
BO3MOJKHOCTh CpaBHEHII ¢ TUIAaHOM/HOPMATHBOM, BEIIBIIEHHE OTKIOHEHHI.
JI111 BcexX: IMpOCTOTa, CKOPOCTh 3arpy3KH, COOTBETCTBHe NMpHHIMITaM data-
KYPHAIHCTHKH (MHHHMAJIH3M, aKI[EHT HA CMEICI).

YK-4.3, 1IK-3.1

7. Bonpoc: 3aueM B aHAIHTHYECKHX ITafTUIaiiHaX I MAIIHHHOIO 00yUeHH: B
METHI[IHE YacTO HCIIOL3VeTCs pa3jlelleHHe JaHHBIX HA TPEHHPOBOUHYVIO,
BATHIAI[HOHHYEO H TECTORYIO BEIOOPKH? UTO MOJKET IIPOH30ITH, eCIIH 3TOI0 He
cIenaTrs”?

JTajioH oTBeTa: Pa3gesieHne HeoOxoaumo Jusi: 1) O0yueHus

Mo/ieJIH (TpeHHPOR OUHAasA BEIOOpKa). 2) Ilogbopa runepnapaMeTpoB U
NpeJoTBpallleHHs MepeoOdyueHus (BaIHIAIHOHHAA BEIOOPKA).

3) HezaBpucumoii 1 00 beKTHUBHOI 0lIEHKH UHTOTOBOI0 KauecTBA MOJIEIIH Ha
TAHHBIX, KOTOPEIE OHA HHKOIa "He BHIena" (TecTopas BEIOOpKka). Eciau aToro
He cJleaTh (HaIlpHMep, TeCTHPORATh Ha TeX JKe JaHHBIX, Ha KOTOPHIX
oOyuaim), rpomsoiiner nepeodyueHue (overfitting). Mogens mokasker
OTJIMYHBIE Pe3YIILTAaThl Ha H3BECTHEIX JJaHHBIX, HO OyIeT Tu10xo o0o0ImaTh

YK-1.1
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SHAHHA H JEJIaThk HETOUHEIC ITPOTHOSEL IJIA HOBEBIX ITAITHEHTOE, UTO
HEIOITYCTHMO B KITHHHUYECKOH ITPAKTHEC.

8. Bonipoc: Kaxiie rperMyIiecTBa TaeT HCIIOIL30BaHHE 00IaUYHBIX IUIAT(OPM
(Harprmep, AWS, GCP, Azure) 1111 pa3pepThIBAHHA aHAIIMTHYECKHX PeIleHHit
B 3]IpaBOOXPaHEeHHH 10 CPaBHEHHIO C On-premise (JIOKaIhbHBEIMH)
HH(ppaCTPYKTypaMmH?

OTajoH oTBeTa: IlpenmyiiecTBa 06/1auHbIX

miatdopm: 1. Maciurabupyemocts (Elasticity): BozMmoskHOCTE OBICTPO
VBEIIHUHBATh HIIH YMEHBIIIATEL BEIUHCIIHTEILHEIE PECYPCEI IO/, HATPY3KY
(HarmpuMep, 111 TeEHOMHOTO aHaJIM3a), OITIaUHBAas TOJIFKO HCITOJIH30BAaHHOE
BpeMs. 2. IIIupokuil ciekTp ynpaBaseMbIX CEPBUCOB: [ 0OTOBEIE CEPRHUCEI
mt ML (SageMaker, Vertex Al), amamrikn (BigQuery, Redshift), uro
yCcKopseT pazpaboTKy. 3. Beicokasi JOCTYIIHOCThL U

OTKA30YCTONYUBOCTh: BeTpoeHHEIe MeXaHI3MEI pelUIHKaIiH H backup.

4. CHrkeHHMe KanuTaJdbHBIX 3aTpaT (CAPEX) B 101153y oreparfioHHEIX
(OPEX). 5. BoJqiee coBpeMeHHbI€e 1 OLICTPbIe HHCTPYMEHThI 0e30IacHOCTH U
cooTBeTcTBUA TpeboBaHusaM (HIPAA, GDPR). On-premise peleHHs MOTyT
OBITH MTPEATOYTHTEIHLHEI IIPH CTPOTHX TPeOOBAHMAX K JIOKAIM3AI[HH JaHHBIX
IH HAJTMYHH YCTapeBIIMX, HO KPHTHUECKHX CHCTEM.

YK-4.3, OlIK-6.3

9. Bonipoc: Uto Takoe "30moToit obpazel gaHHBIX" (Golden Sample) oo
"KaHOHIYeCKasa MOJIelb JAaHHBIX B KOHTeKCTe HHTeTpalliH Me HI[HHCKIHX
HH(popMarHOHHEIX cHcTeM? Kakyro nmpoOiemMy oHa perraer?

Jtajiod oTBeTa: ""30.10TO0i1 06pazel] JaHHBLIX' — 5TO COITIacOBaHHA,
CTaHIAPTH3HPOBaHHAas1 MOJIellb IIPeCTaRIIEHHs KIIFOUeBLIX CVIIHOCT el
(ITarmenr, Bpau, Hazsnauenme, /[HarHo3 M T.7.), KOTOpas HCIIOIL3YEeTCI KaK
I[eJIeRas cXeMa IIPH HHTerpalHH JaHHBIX H3 PAa3HOPOIHBIX HCTOUHHKOB. OHa
peliiaeT Npob6JeMy ceMAaHTHUYeCKO U CTPYKTYPHOIi
HHTepomnepabdebHOCTH. BMecTo TOro Uro0EI IHCcaTh MHOJKECTBEHHEIE
rpeoOpazopaHHs "KaXKIbIi ¢ KaXIbM", BCe HCTOUHHKH MAIILIT CBOH JIaHHEIe
HA eTHHYI0 KaHOHHYECKYI0 MoJiellb. JTo yrporraer ETL/ELT-mporieccsr,
nenaeT aHAJIMTHKY IT0CIIeOBATEeLHOM H IT03BOJISIET JIETKO J00ARISATEL HOBEIE
HCTOUYHHKH T aHHBIX.

YK-4.3, OlIIK-6.3

10

10. Bonpoc: Kakie xmoueBEIe 5Talbl BKIFOUAET B ce0s IIPoIecC ITOCTPOEHH
aHaJIMTHYECKOro MafriaiiHa (0T JaHHBIX 0 IIPOrHO3a) I 3a/]auH
TpeicKa3aHMsd PHCKa Pa3BHTHA CeTICHCca B cTaI[HOHape?

Jtajiod otBeTa: 1. COop u uHTerpamusa JaHHbIX: O0LeqHHeHIEe ITOTOKOBBIX
TaHHBIX (BHTAIIbHBIE IIPH3HAKH C MOHHTOPOR, JTa0-aHaIH3kl) H CTaTHYECKHX
naHHeIX (EHR, anammes) B emmmoM xparmmrane (Data Lake). 2. O6paboTka u
ouncTkKa: PaboTa c rpormyckamMi, BEIOpocaMI, HOpMalIM3aIisa BpeMeHHEBIX
panor. 3. UmwkeHepus npuzHakoB (Feature Engineering): Co3gaHie HOBEIX
ITPOTHOCTHYECKHX MPH3HAKOB (HAaITpHMepP, CKOPOCTh H3MeHEeHH JIeHKOIHTOB,
orreHka 1o mxaize SOFA). 4. O6yuenne mogenu: Beibop anropurma
(HarmprMep, TpagHeHTHEIF OycTHHT i RNN 11 BpeMeHHBIX PSIoB),
oOyuyeHHe Ha HCTOPHYECKHX JaHHBIX ¢ Bamareii 5. Pa3zBepThiBaHne
(Deployment): HHTerpaiisa MoielH B KIIHHHYECKYI0 HH(OPMAIHOHHYIO
cuctemMy B BHe API i BcTpoeHHOTr0o MOJTYIIA JIJIA OIIEHKH B pealbHOM
BpeMeHH. 6. MoHuTOpHHT 1 noaaep:kka: Kourpors "gpefida" panueix (data

YK-4.3, IIK-3.1
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dnft) u gerpamaipm KauecTpa IIPOrHO30B, IIePe00 yUeHHe MOJIEIH.

CII’I‘}"&HHDI—H—IHE 344911 110 TcME:

Ne ii/n

Jaganue

IIpoBepsiemMble
HIK

1. 3agaua: Bl cozgaere ETL-mmafturaiiy 114 e;xeqHerHoro ooHorierrs Data
Mart, cogep xaliero qaHHble O TOCITHTAIIM3AIIAX. M CTOUHMK — orepalfHoHHAs
E/I EHR, oOHORIsIEMasa HelpepeIBHO. OTMIINTE CTPATErHIO H3BJIeUeHH
TAaHHEIX (TTOJIHAs] 3arpy3Ka vs. HHKpeMeHTalIbHas) H 000CHY#Te CBOt BEIOOD.
Kak TexHHUeCKH MOJKHO pearnf30BaTk HHKPEMEHTAITbHOE H3BIIeUeHHe !
JT1ajioH oTBeTa: CTpaTterus: HKkpemeHTanbHas 3arpyska. IlomHas
3arpy3Ka Bceit 0a3nl exxeqHeBHO HedpeKTHRHA TT0 BpeMeHH H

pecypcaMm. ObocHoBaHHe: B JaHHBIX O TOCIIHTAII3AINAX H3MeHEHI 3a JleHb
COCTABRILIIOT MAITyIO JOJIX0 OT oOIrero od0sema. MHKpeMeHTaILHas 3arpy3Ka
yckopsieT rporiecc ETL H cHIKaeT Harpy3Ky Ha HCTOUHHK. TexXHHUUYecKas
peanuzanus: 1. Mcroab3oBaHue cToJ1011a ¢ MeTKOH BpeMeHU
(timestamp): B Ta0mie-HeTouHNKe HoDKeH OBITE cToJ10€l] last_update. [Ipu
KA KT OM H3BII€UeHHH BLIOHPAIOTCS 3aITHCH, Ile last_update > gaThI-BpeMeHH
IIpoIIIoro yererrHoro 3amycka ETL. 2. Mcrnoib3oBaHue sKypHaJa
miMeHeHuii (CDC — Change Data Capture): Hactpofika mexanirsma CDC
Ha ypoepHe CYB]I HcTouHMKa i1 (PHKCAIHH BCceX H3MeHEeHH I (BCTaRKIH,
oOHORJIEHHS, yAAIIeHHs) H IIepelaul TOJIHKO HX. JT0 HaHOoJIee HaJleKHBII H
ITIPOM3B OHTEILHBIA METOI.

YK-4.3

2. 3agaua: BaMm ropyueHo pazpaboTaTs CTPYKTYpPY XpaHeHHsa B Data Lake pma
TAHHEIX, TIOCTYTIAIOIIHX ¢ HOCHMEIX KapAHOMOHHTOPOB (IoMT). JlaHmHEIe
BxrouaroT: 1) morox OKI-curuama (500 I'tr), 2) coORITHITHEIE METKH (apHTMHS,
rajieHIe ), 3) MeTagaHHEle ycTpoiicTea. IIpeqmoxure cxeMy opraHmH3alHH
rarok M ¢aitimor B Data Lake (8 dpopmare, Hariprmep, s3://bucket-name/...) 1

apTyYMEHTHPVHTE ee.
JT1ajoH oTBeTa: Cxema opranuszanuu (Partitioning):

s3://cardio-iot-
data/raw/device_type={device_model}/year={YYYY}/month={MM}/day={DD} /hour=
{HH}/

B xaxqroit KoHeuHoit narke: (paiIbl ¢ JaHHBEIMH 3a 5TOT Yac

(HarmprMep, ecg signals_{device_id}_{start_timestamp}.parquet, events_{device_id}_{s
tart_timestamp}.json).

Aprymentanus: 1. [lapTunimoHupoBanue 1o gate U BpeMeHH
(vear/month/day /hour) 1mo3pomsaeT 3¢p¢gpeKTHRHO 3aITpallHBaTh JaHHEBIE 3a
KOHKPETHBIH IMEPHOT, UTO KPHTHUHO JIJIA aHAJI3a BpEeMEHHBIX P OB H

CHH KaeT CTOHMOCTh CKAHHPOBAHHA JAaHHEIX. 2. OTaeseHHe ChIPbIX JaHHBIX
(raw) oT obpaboTtaHHEIX. 3. IlapTHIIHOHUpPOBAHHE TI0 THITY

ycTpoiicTBa yrpomaeT (PIILTPALHIO, €CIH YCTPOICTBA HMEIOT pa3HELIT
(dopMmaT gaHHBIX. cronszoBanie popmara Parquet oOecrieuripaer cixarne H

5(pheKTHBHYIO KOTTOHOUHYIO BEIOOPKY.

YK-4.3, OlIIK-6.3
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3. Bagaua: J[714 aHAII3a ITPHB €PKEHHOCTH JIEUeHHIO HEOOXOHMO 00heIHHHTE
TaHHEIE 13 IBYX TaOIHII; prescriptions (HazHaueHHs: drug name, patient 1d,
date) 1 pharmacy_claims (BEIgaun jtekapcTs B anrreke: patient 1d, drug name,
dispense date). Haromomure SQL-3arpoc, KoTOpeIi 719 KaKI0ro IMalfHeHTa H
Ka KT 0ro HazHAUYeHHs HafileT IIepBYIO BEIAaYy 5TOr0 ITpeltapara Iocie JaThl
HA3HAYEHHs. Y UTHTE, UTO BRIJaua MOJKeT OBITEH He TT0 BCEM HA3HAUEHHSIM.

JtaJioH oTBeTa: SELECT p.patient_id, p.prescription_date, p.drug name,

MIN (c.dispense_date) AS first_dispense_date FROM prescriptions p LEFT JOIN
pharmacy_claims c ON p.patient_id = c.patient_id AND p.drug_name = c.drug_name
AND c.dispense_date >= p.prescription_date GROUP BY p.patient_id,

p.prescription_date, p.drug name; IlosscHenne: Hcmoms3yercsa LEFT JOIN, UTOOEI
COXPaHHTEL BCe HasHAUYEHH:, Jaske Te, 10 KOTOPEIM He OLIIO BEIIAUH

(torpa first_dispense_date Oymer NULL). YcmnorHe c.dispense_date >=
p.prescription_date rapaHTHPYET, UTO pacCMaTPHBAIOTCSA TOILKO BEIIAYUH TTOCIIE
HazHayeHHA. GROUP BY ¢ MIN HaXOJHT IIePBYVIO TaKVIO BBEITAUY.

YK-4.5, 1IK-3.1

4. 3agaua: BrI co3gaeTe gamdopy 11 ITIaBHOTO Bpayua, KOTOPEIH OJIKeH
oToOpakaTh: 1) Texyiryro 3arpy3Ky oraeneHHii (% cBOOOIHBIX KO€eK), 2)
THHAMHKY cpegHero BpeMeHH ItpeOre ants (C/II) 3a mecarr, 3) Tor-5
JTHATHO30B 10 KOIIMYECTBY TOCITHTAIM3AI[Hi. KaKHe THITEI BH3yaIH3al[iii BEI
BEIOepeTe I KasKIoro Ioka3zaTels H roueMmy?

JT1ajioH oTBeTa: 1. Tekyiuias 3arpy3ka otraesdeHnii: Heatmap (TemmioBas
KapTa) oTAeJeHHil W HHIUKATOPHbIe JaTUlKH (gauges). [louemy:
[Io3pOMIsIET MTHOBEHHO OIIEHHTE "TOpsAuHe TOUKH' (IIeperpyKeHHbIe
OTJENIEHH ) TT0 1B EeTY HIIH 3arojHeHHro mKaimel. 2. JInnamuka CJIIII 3a
mecsll: JInHeiiHbI1 rpacduk (line chart). Ilouemy: HaeamsHo mmokazsmaet
TpeHy (POCT, CHI)KeHHe, CTAa0MIIFHOCTE) BpeMeHHOoro psaga. 3. Tom-5
auarHozoB: I'opusoHTanbHas croa6uaTas auarpamma (bar chart).
[Touemy: Ilo3BOMIAET TETKO CPAaBHHBATE BETHMUHMHEI MEXTY CO00, METKH
ITHATHO30B YA00HO UMTAIOTCSA 110 TOPH30HTamH. J{oIoHHTensHO: Bee
BH3YAIIM3AI[HH JTOJIKHEI OBITE MHHTEePaAKTHBHBIMH ((DHIILTPEI IT0 JaTe,
OT/IeTIEHHIO ) H pa3MellleHkI HA OTHOI ITaHeH I 00Iero KOHTeKCTa.

YK-4.3,1IK-3.1

5. 3agaya: AHAIHTHK A7 ITIOCTPOEHHSI MO EIH IIPOTHO3HPORAHHA CPOKOR
BBEOTHCKH 00BeauIn gaHHele 3 EHR 1 drmarcoBoit cicteMel. Mojiens B
TecTe IToKa3bBaeT TOUHOCTE 95%. OIHaKo ITpH ITOTIBITKE 3aIlyCKa B IIPOLVKTHE
HA HOBBLIX JTAHHBIX €€ TOUHOCTE ImagaeT mo 60%. Hazorure Hanboee
BEPOSTHEIE TIPHUHHEI 5TOT0 SBJIEHHS (KpoMe OIIHOKH B KOJI€e) H CTIOCOORI HX
PO (pHITaKTHKH.

JT1ajoH orBeTa: lIpuunnsel: 1. Data Drift (/Ipeiip naHubIX): Pacripenenenre
BXOMSAIIHX JaHHBIX B IIPOAYKTHBE H3IMEHITIOCH IT0 CPABHEHHIO C
TPEHHPOBOUHOIT BEIO OpKOit (HarlpHMep, H3MEHHIACh CTPYKTYpa ITaI[HEHTOR,
KOJIBEI VCIIVT, c1tocod cbopa maHHeIX). 2. Concepts Drift (dpeiid
KoHLernuu): CamMa CBI3b MEXIY IPH3HAKAMH H IIeJIeBOii IepeMeHHO
H3MeHIWIAch (HaItpHMep, H3-3a HOBOI'0 KIIMHHYECKOIO ITPOTOKOJIA H3MEHITIACE
OOBIUHAs IJIMTeIbHOCTE JIeueHHs). 3. YTeuka JaHHbIX (Data Leakage): B
TPEHHPOBOYHLIE JJaHHBIC HEYATHHO TIOTIAIIH IIPH3HAKH, KOTOPhIE B PeallbHOCTH
OVA YT HEMOCTYIHEI HA MOMEHT ITPOrHO3a (HallpHMep, HTOTOBasi CTOHMOCTE
TTeueHH, KOTOpas H3BeCTHA TOIMLKO ITOCTIE BEIOTHCKH).

IIpopumnaxkTuka: 1. [locTOAHHELIIT MOHUTOPHHTI pacIipe/ieeHnil KIFOUeBEIX

YK-1.1, IIK-3.1
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ITPH3HAKOB (CTAaTHCTHUYECKHe TecThl). 2. lcrnons3opanie Baauaaliui Ha
oT/10:keHHOI1 BhIGopKe (hold-out set) 13 camoro rociiegHero mepHoaa. 3.
Crporas IIpoBepKa BpeMeHHOI1 JJOTHKH IIPH CO3/TaHHH ITPH3HAKOR (TOJIBKO
IaHHEIE, JOCTYIHEIE "Ha MoMeHT" ITporHo3a). 4. IInan peryasipHoro
nepeodydyeHUS MOJEIH HA aKTyalIbHBIX JaHHBIX.

6. 3agaua: Bam Hy)XHO ITpoaHATM3HPOBATh OOIBINOI 00heM TeKCTOBBIX
BBITHCOK M3 CTAI[HOHApa JJI BBIIBIIEHHSA YaCTOTHI YIIOMHHAHIMIA
OTpejieJIeHHOT0 cHMITTOMa. [loueMy IpsIMOi TTOHCK TT0 KITFOUEBEIM CIIOBAM B
SQL (LIKE '%cumntomM%') MOKeT OBITh Hed(peKTHRHEIM H IaBaTh OIMHOKH?
Kakme TeXHOJIOTHH/TTIOXO0AEI BEI ITPEJIOKHTE BMECTO 3TOr0?

JtajioH oTtBera: llouemy SQL LIKE Hex(dexkTuBeH: 1. Huskasn
[POHU3BOAUTENbHOCTD: [IOIHOTEKCTOREIHM ITOHCK 110 MIJUTHOHAM

HEHH]T eKCHPOBAHHBIX TEKCTOBBIX IT0JIEH ¢ %...% KpaiiHe MeIJIeHHBIH.

2. CemaHTHYecKHe oILMOKH: [IpOITyCTHT CHHOHMMEL, a00peBHATYPHI,
orneyaTKH (HaItpHuMep, "THrepTeH3ua” vs "rumepronrs”, "Al™).

3. KontekcT: He oTimyaeT yIIoMHHAaHHe CHMIITOMA Y TTAlieHTa OT ero
oOcy X eHHsa B aHaMHe3e Wi oTpHIlaHH ("xamo0 Ha 6ok HeT").
IIpennaraemsbie noaxoasl: 1. Fcrnoab3oBaHHe MOJTHOTEKCTOBOI0 TMOMCKA
(FTS) 8 CYB]] ("anprmep, GIN-mmgekcr! B PostgreSQL), KoToprhIii padoTaer ¢
Mopdonorueit H cnoBocoueTaHHsaMH. 2. [Ipumenenne metogoB NLP (Natural
Language Processing): lcnomp3oBanHe 1mpeqo0yue HHBIX MeTHITHHCKHX
ST3BIKOBEIX MoJIeneit (HarmprMep, Ha ocHore BERT, criermambHO 1000yUeHHEIX
HA KJIMHHYEeCKHX TeKCTax) I H3BJIeUeHHs HMeHOBaHHBIX cyiHocTeit (NER) ¢
yUeTOM KOHTEKCTa H HOpMAaJII3al[Hei K cTaHmapTHEIM TepmiHaM (UMLS,

SNOMED CT).

YK-4.5, IIK-3.3

7. 3agaua: 1IpH rocTpoeHHH oTueTa 0 CMEPTHOCTH B Bl-cHcTeMe BEI
oOHAPYKIIIH pacXoXkaeHHe B IHdpax: 3ampoc K onepargionHoii B[ (OLTP) nu k
Data Warehouse garoT pasumiy B ~2%. KakoBEI BO3MOKHEIE ITPHUHHEI? Kakoit
HCTOUHHK JAaHHBIX CIIeIyeT CUHTAaTh IIPHOPHTETHBIM JIJI1 aHATTHTHYECKOT'O
OoTUeTa H IouemMy’

JTaAJIOH oTBeTa: BoamoxkHbIe NpUuuiHbI: 1. 3agep:kka ETL/ELT: Jlanmreie B
DWH ere He 00HOBHIIHCE 34 ITOCTIeTHHE Yachl/eHb. 2. PazHas Joruka
noacuera: B OLTP MoryT yuHTEIBaTECA BCe 3apeTrHCTPHPOBAHHEIE CITVYAH,
BKIIIOYAs IpeBapHuTenbHele, a B DWH — Toimpko BepH(HIp OBaHHEIE H
OUHIIeHHEIe (MM HaoOopoT). 3. Pasznuunie B onpeaeaeHHn

MeTpuKHU: Harprmep, B OLTP cMepTh curTaeTcs 1o gaTe BHeCEHI 3aIlHCH, a
B DWH — o xirHrueckoii gare cmepTH. Il puoputerHsblii ucTouHuk: 71
aHAIIHTHYECKOI'0 OTYeTa NPpUOpPUTeTOM sAiBJaAeTcsa Data

Warehouse. Ilouemy: DWH criergiamsHo rpegHa3zHaueH I aHATTHTHKH:
IaHHBIE OUHIIEHE], IIPHBEIEHBI K eIHHOH MO eI, HCTOPH3HP OBAHBI
(coXpaHEeHEI IIPeABLIIYIIIHe COCTOSHIA), UTO 00ecIieunBaeT KOHCHCTEHTHOCTE,
BOCITPOH3BOJAHMOCTE OTUETOB H KOPPEKTHOE CPpaBHEHHE JaHHBIX 34 Pa3HEIE
rieproabl. OLTP-cHcTeMa onrMMI3HpOBaHA 1A TPaH3aKI[Hii, H JaHHbIe B Hell
MOTYT TIOCTOSHHO MEHATHCA, UTO JAenaeT "CHUMOK'" HeCTaOHILHEIM.

YK-1.1, IIK-3.1

8. 3amaua: JI1q 3a1auyd IIpOTHO3HPOBAHHS AITH]I eMHUYECKHX BCITBIIEK I'PHIMIA B
perHoHe IIpejiIaraeTcsa HCIT0Ib30BaTh JBa THITA JaHHBIX. 1) odHIfHATIbHEIE
OTUeTHI MOIHKITHHHK (CTPYKTYPHpPOBaHHEIe, C 3aj]ep kKoit 1-2 Hemem), 2

VK-4.3, VK-4.5.
ITK-3.3
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arperHpoBaHHbIE H aHOHHMH3HPOBAHHBIE 3AITPOCHI B IIOHCKOBBIX CHCTEMAax I10
CHMITTOMAM (HeCTPYKTYpPHPOBaHHEIE, B peallbHOM BpeMeHH). Kak MOKHO
ApXHUTEKTYPHO 00BEHHHUTE 3TH Pa3HOPOIHEIE JJaHHEIE B €1HHOM
aHAITMTHYECKOM ITaiiruraiiHe?

ITaJI0OH OTBeTa: ApXHTEKTYpHoe pellleHHe: lcrions30rathk obauHbiii Data
Lake kak equHyI0 Touky npuemMa. 1. Cjioii mpuemMa JaHHBIX

(Ingestion): IloTokoBwIi mmafirmaiin (Harmprmep, Apache Kafka + Kafka
Connect) 1114 3arpy3KH JaHHBIX [TOHCKOBEIX 3aIIPOCOB B peaTlbHOM BpeMeHH B
30Hy Raw/Bronze. IlakeTHas 3arpy3xa oTUeTOB ITOIHKIHHHK (pa3 B
IeHb/Heelr0) B TY ke 30HY. 2. Choii oo6padoTku (Processing): B 30He Silver
C TTIOMOIIBIO pacIIpe/lelleHHBIX BRIUHCIIeHH (Spark) qaHHbIe ourIIaroTcs H
TpaHC(OPMHPYIOTCA: TEKCTHI ITOHCKOBBIX 3aItpocoB oOpabdaTteiparoTcsa N LP-

MO EebIO I KITacCH(HKAIIMH IT0 CHMITTOMAM;, JaHHEIE OTYETOB
rapMorIHpyioTcd. 3. Choii oboramenns u xpaneHus (Storage): B 30He
Gold co3pmaercs egrHast Ta0IMI[a BpeMEeHHEBIX PSIOB, ITIe A1 KaXIoro JHI U
pafioHa ecThb JBa ITPH3HAKA: MO TBeP KA eHHEIe cIyuaH (o(HIHAIbHEIE TaHHEIE )
H HHAeKC aKTHBHOCTH 3arpocos. 4. Cioil aHaauTuku (Analytics): Ha stHx
TaHHBIX 00yuaeTcs H IIPHMeHAET I MOJLelhb ITPOTHO3HPOBAHHA.

9. 3agaua: BrI BeIOHpaeTe 0a3y TaHHBIX A1 XpaHEHHA Pe3yILTaTOR CII0KHBIX
reHOMHBIX aHAII30B, ITle KaKIBIH pe3yIbTaT — 3TO ITIyO0KO BIIOKeHHAs
HepapxHueckasa cTpykrypa (JSON) ¢ nmepeMeHHEIM HaOopoM IToJIeit A1 pa3HBIX
THIIOB aHAIII30B. Tpedyercs OBRICTpast 3aIHCh H BO3MOKHOCTE THOKOIO ITOMCKA
IT0 BJIOJKEeHHBIM aTpHOyTaMm. Kakoit vt B/] BEI peitoskuTe U rmodemy?
JT1ajioH oTBeTa: lIpenaaraemslii Tun b/[: J/lokymMeHTOo-opUeHTHPOBAHHASA
NoSQL 6a3a ganubix (Hanpumep, MongoDB,

Couchbase). IToyemy: 1. I'ubkas cxema: Ilozpomsger xpanutes JSON-
ITOKYMEHTEI C pa3HOI CTPYKTYpoii Oe3 mpenpapHTeNbHOI0 OITHCAHHA TaOIHIT |
KOJIOHOK, UTO HJIeallbHO 1A IePEeMeHHBIX Pe3YIILTaTOB aHAIIH30B.

2. D(ddekTHBHOE XpaHEeHNE HepapXUYeCKUX JaHHbIX: BiroxeHHEBIe
CTPYKTYPEI XPaHITCS KaK eIHHBIT JOKYMEHT, UTO YIIPOIaeT UTeHIe/3alHCh.

3. MoiHblie BO3MOYKHOCTH 3anpocoB: Ilogmepkka HHIIEKCOB H 3aITPOCOB II0
BIIOJKEHHBIM TTOJIIM H MaccHBaM. 4. 'opu3oHTaJ bHAasA

MacIITabHpyeMocCTh JJIsI BEICOKHX HArpy3oK 3armcH. PemsipionHas BJ
roTpedopasa OBl CIIOKHOIT CXeMBI ¢ MHOKECTBOM CBI3aHHBIX TaOJIMIT HIIH
xpaHeHnHs JSON g BLOB, urto yxyaunoio OB TpOH3BOIHTEIILHOCTE 3aIIPOCOR.

YK-4.3

10

10. 3agaua: [Ipu pazeepreBanui M L-Momens, rpeacKa3bpIBarOINei pHCK
peagMICCHH, B KIIHHHYECKYI0 HH(POPMAITHOHHYIO CHCTEMY BO3HHK CITOP: OJTHH
IpejIararoT BCTPOHTE ee KaK OTAelIbHEII MHKpocepBHC ¢ API, apyrie —
3aITyCKaTh ITaKeTHO pa3 B JeHb M 3arpy KaThk pe’3yibsTarel B b/, Kakue
apTYMEHTEHI 3a H IIPOTHB KaXIoro rmoaxoaa? Kaxkoi rmoaxoy IpeaIiiouTHT eJIbHee
IS MaHHOH 3agaurt’!

2JT1ajioH oTBeTa: Mukpocepeuc ¢ API (Real-time): 3a: MrHoeeHHEII pacueT
pHCKa ITPH KaKIOM ITOCTYTUIEHHI/ 0CMOTPe, MaKCHMAJIhHas

aKTYaIbHOCTE. [/poniie: Bricokie TpedoBaHHA K JOCTYITHOCTH H latency
(3a7eprKKe) CEpRHCA, HArpPy3Ka Ha CHCTeMY ITPH ITHKOBHIX ITOCTYIUIEHISIX,
CII0KHee KOHTPOJIHPOBATh BEI3OBEI (MOJKeT OBITH BEI3BaHA MHOTOKPATHO).
ITakeTHbIil pacuet (Batch): 3a: IIpocToTa pearnzaigp H OTIIaAKH,

YK-4.3, OlIIK-6.3
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rapaHTHPOBAHHOE BEIUHCIIEHHE JIJI BCeX ITaI[HEHTOR eHHO00pa3HO, HH3Kasd
HArpy3Ka Ha IIPOJ-CHCTeMEI B padouee BpeMs. [lponnie: PHCK ycTapeBaHH:
JTAHHEIX (HAIIpHMED, PHCK He IePeCUHTaeTCs IT0CIe ITOITYUEHHS CB eKHX
AHAJTH3O0B).

IIpeanoyTuTeabHBII MOAX0 A4 3aJaul pucka peagMuccun: IlakeTHbIH
pacueT (HaIlpHMep, HOURIO) SBJIIeTCA 00JIee HaJle KHBIM H YIIPaBJIIEMEIM JIJIT
crapra. PHCK peagMIICCHH — ITOKa3aTelkb, KOTOPEIT 0OBIUHO He MeHIeTCsI
KapJIHHAILHO B TeueHHe qHA. [laKeTHBI pekiM CHIKAET OIepalfHiOHHEIe
pHCKH. B manmbHelieM 119 KpHTHUECKHX CIIEHAPHER (HAITpHMeED, PeaHHMAaIlHs)
MOJKHO T00aBHTE real-tiie BEI3OBEL

3agaHus JJI1 CaMOCTOSITEILHOH PadoThI

2. Bonipoc: Yto Takoe noTokoBas odpadoTka JaHHBIX (stream processing) M
IPHBEIHTE IIPHMEDP ee HCIT0JIL30BaHHI B KIIHHHUeCKOIT ITpaKTHKe.

OtajioH oTBeTa: IloTokoBasi 06paboTKa JAHHBLIX — 3TO HEITPePLIBHBII
aHAJIM3 TAHHBIX B pealb-HOM BpeMeHH IT0 Mepe HX TTOCTYITIeHH:, Oe3

2 IIpeIBaAPHTEIILHOIO HAKOIUIEHHA ITaKeToR. IIpuMep B KIIMHHUYeCK O YK-4.3,1IK-3.1
npakTHke: MOHHTOPHHT MAaIfHEHTOB B OT/eIeHHH peaHHMAI[HH, T/le JTaHHEBIE C
matunkoB (OKT', mapneHHe, caTypaliis) aHaIIH3HPYIOTCA B PEXXHME PeaTbHOIO
BpEeMEHH JITIT HEMEJJIEHHOTO BEIABIIEHHS YIPOIKAIOIIHX JKIT3HH MTATTEPHOB
(apUTMIEL, THITOTEH3Hs) H IeHepalHH alerts 711 Me/IiepcoHaia.

3. Bonipoc: 3aueM B aHAIMHTHUECKHX cHcTeMax, Hapsaay ¢ Data Lake, cozgaror
BHTPHHEI JaHHBIX (Data Marts)?

JtajioH oTBeta: Data Marts cosgarorca ams: 1) Ilopenuenus
MPON3BOJUTEIbHOCTH: [IpenBapHTeIbHO arperHpoBaHHEIE H
ONITHMH3HPOBAHHEIE IO/l KOHKPETHEIE OHM3HEC-BOIIPOCEI TaHHEIE
oOpabaTrBaroTcsa OpIcTpee. 2) VIpolleHHs J0CTyNa AJs -3 1
noJab3oBaTeseil: AHATTMTHKAM H PYKOBOJTHTEISAM ITPeI0CTaBIIsIeTCs TIOHATHAS, e
TeMaTHUYeCKH OpraHH30BaHHAs CTPYKTypa JaHHBIX 0e3 HeoOXOIHMOCTH
CIIOJKHBIX cOeTHHeHHIt Tabmil. 3) VipaBJaeHns JocTynoM: Jlerue HACTPOHTH
IIpapa JoCTyIIa K JaHHBEIM Ha YPOBHeE ITpeaMeTHoit oOmacTH (Harmprmep, Data
Mart n11a ¢prHaHcOBOrO oTeNa oTAenkHo oT Data Mart 11 KiMHITUeCKHX

HCCIIEN OB aHHIT).

4. Bonpoc: Kakme Tl NoSQL 6a3 JaHHBEIX BEI 3HAeTe M I KaKHX
MeJTHITHHCKHX JaHHBIX OHH MOT'YT OBITH ITPHMEHEHEI?

JtaqioH oTtBera: 1. lokymeHnTHbIe (MongoDB, Couchbase): It JISON-
00sekToR ¢ EHR-TaHHEIMIL, CIIOKHBIMH OITPOCHHKAMH, pe3yIIhbTaTaMH
reHoMHoro aHamza. 2. KosoHounsle (Cassandra, HBase): Jlima XxpaneHiss 1
4 OBICTPOr0 aHalI3a OIPOMHEIX 00HEMOB BpeMEHHEIX PITOB (JITaHHEIE YK-4.3
MOHHTOPHHT A, Ta0 OpaTOpHEIe IToKa3aTelH 3a MHOro 1eT). 3. I'padoBbie
(Neodj): 1ma anammisa ceaseii (pacrpocTpaHeHHe HHpeKIE, ceTH
B3aHMOJIeHCTRHIT MeXTy reHaMH H Oone3HsvH). 4. Kiou-3HaueHUe
(Redis): JImsa KaImMpoBaHHSA YacTO 3aIIpallHBaeMBIX JaHHBIX (CIIPaBOUYHHKH,
CeCCHH T0JIk30BaTelIelt).
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5. Bonpoc: Uto Takoe KoHTefiHepI3almsa (HarmpuMep, Docker) 1 kak oHa
VIIPOINAET pa3BepThIBaHHE aHATTHTHYECKHX ITpHIoxkeHHit 1 M L-Mmoeneii?
OTtanoH oTBeTa: KoHTeliHepH3aIusa — 5TO YIIaKOBKA IIPHIIOKEHHS CO BCEMH
€r0 3aBHCHMOCTSIMH (OHOIHOTEKH, HACTPOHKH, KOJ) B H30JIHPOBAHHEIH,
IepeHOCHMEIT KOHTeliHep. YTIpollleHHe pa3BepThiBaHus: Konrefinep
rapaHTHPYET, UTO IIPHIOKeHHe OyIeT oJHHAKOBO paboTaTk Ha JIF0O0M
KOMITLIOTEpe HIIH cepRepe (pa3zpadoTKa, TeCTHpPORAHIe, TIP O aKIIIH). OTO
ITO3BOIIIeT OLICTPO H HA/IE)KHO Pa3BOPAUHBATE CIIOJKHEIE aHATTHTHUECKHE
nafiroraiiier H ML-Mmopenm, oGecrieureast BOCIIPOH3BOHMOCTE PE3YIILTAaTOB H
VITPOINas MacIITa0 HpOR aHHe (HAITpHMep, ¢ TIOMOIIBIO OpKecTpaTopa
Kubernetes).

1. 3agaua: BaMm HyXHO peryisIpHo (pa3 B CYTKH) OOHOBJIATE OTUET O
KOJIHUECTRE ITAIHEHTOR C OIpe/lelleHHBIM JHATHO30M. M CTOUHHK JaHHBIX —
kpyrHasg Tabmia 8 BJ] EHR. ByaeTe 1 BEI KaXKAbIi pa3 CUHTEIBATE BCIO
TaOJIMITY HIIH HCITONIL30BAaTE Apyroit MmeTon? ObocHYyiTe BEIOOP.

ITaj0H oTBeTa: CUMTELIBATE BCIO TAONMHITy KaxKAbIT pa3 HeaddekrHBHO.

ClegyeT HCIIONL30BAaTh HHKPEMEHTAJNBHYIO 3arpy3Ky. 1 5TOro HyKHO
TTHOO HMETE B TaOJIHIle-HCTOUHHKE TTOJIe C METKOI BpeMeHH ITOCIIEMHETO
mMeHeHH: (last_updated), 6o ucronk3oBark MexamiM CDC (Change Data
Capture). Ha xaxgom 3armycke naiiroaiina OyayT BEIOHPaTHCS TOJILKO Te
3aITHCH, KOTOPhle H3MEHIUIHCH HIIH J00aBHIIHCE C MOMEHTA MPeALITYIIErO
YCITENTHOTO 3aITyCKa. OTO 3HAUNTEILHO CHH3HT HArPy3Ky Ha HCTOYHHK H
yckopHT BemtoiHenHe ETL/ELT.

YK-4.3

2. 3agaya: /{714 Bp3vyanzaiii B Bl-cHcTeMe BEI ITOATOTORHIIH CBOTHVIO
TaOJIMITy C eKeMeCSUHBEIM KOJIHUeCTBOM OIeparfiii rmo oreneHHsaM. OgHAKO
ITpH Jo0arIeHHH Ha Jamobopa GHIsTpa "BHA orepalHH’ CKOPOCTEh OTKIIHKA
cTana HelpHeMIeMo HI3Koii. B ueM MoJkeT OBITH ITPHUMHA H KaK 3TO
HCITPABHTE !

JTajioH oTBeTa: IIpuunHa: Bl-cHcreMma Ka IbIii pa3 IIpH H3MeHEHHH
(bIJIbTPa BEOIONHAET "TSIKENBIH" 3aImpoc K IeTalI3HPOBAHHEIM TaHHEIM
(paxrHueckofi TadIHIlE) H IIOBTOPHO arperHpyeT HX Ha

nery. UcnipaBneHue: HeoOxoguMmo IpeiBapHTEIFHO paCCUHTATh arperarkl Ha
0oJlee HIT3KOM YPOBHe JleTaI3al[HH (HAIlpHMep, He ITPOCTO " 0T/ eIeHHe-Me CSIl-
KOJIHUeCTRO", a "oT/IelleHHe-MeCsI[-BH  OITepaIl[HH-KOJIHUeCTRO" ) M 3arpy3HTh
Hx B OLAP-ky0 1WIH ONITHMH3HPOBAHHYIO JJISI aHATHTHKH Taomry. Bl-
HHCTPYMeHT OyeT oOpamaThCsa K STHM ITpeIBapHT elIbHO PaCcCUHTAHHBIM
ITAHHEBIM, YTO 00€CTIEUHT BEICOKYIO CKOPOCTh OTKIIMKA ITPH JIFOORIX cpe3ax (slice

and dice).

YK-4.3,1IK-3.1

J. 3agaua: [IpH rmocTpoeHHH MO EIIH ITPOrHOZHPORAHMA BEIITHCKH BEI
00BeIHHITIN JaHHEIE H3 JBYX TaOJIHMII man@eHTHl H J1a60paTo pHbIE_aHAJIN3EI.
ITocrie 00BemHHEHHI KOIIHUECTBO 3aImHceii cTano OonbIlne, YeM B HCXOTHOI
TalJmIle nanmentsl. IloyeMy 5TO MOITIO IIPOH30HTH H KaK IIPOR €PHTh
KOPPEKTHOCTEL 00heTHHEHHS?

DTAJIOH OTBeTAa: JTO ITPOH3OIIUIO H3-3a OAUH-KO-MHOIUM (one-to-

many) CBS3H. Y OJHOIO ITal[HEHTA MOJKeT OBITH MHOJKECTBO 3aIHceit
nabopaTopHBIX aHArI30B. [IpH LEFT JOIN TaONMMITLI namueHThI C

TAOITHIIETT TabopaTopHble_aHANMU3EI TT0 patient_id, KasKgas 3aIFCch ITAIHEHTA

YK-1.1
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OymeT mpoxyOIIHpoBaHa 10 KOJIHUECTRY ero aHam30B. IIpoBepka
KOppeKTHOCTU: 1. YOeqHuThCs, UTo B TaOIIIle 1abopaTopHble_aHAMNU3bI HET
OIMHMOOYHEIX Ay O0sIeii (HaImpruMep, OJHH M TOT JKe aHaJII3 3a OJHH IeHb). 2.
[IpoBepHTE, HE MOABHIINCE JTH MAI[HEHTHI, KOTOPBIX He OBIIIO B HCXOMHOI
tadimle (ommnoka B yenoBHH JOIN). 3. Jig aHam3a BaskHO ITOHHMATE, UTO
Tereph OJTHA CTPOKA COOTBETCTBYET He ITal[HeHTY, a Itape 'TalfHeHT-aHaII 3" .

4. 3agaua: Brl pazpaboTam M L-Mof ek, KoTopas 1o pe3yibTaTaM aHallH3a
KPOBH ITpe/icKa3bIRaeT PHCK cellcHca. Kak MOKHO TeXHHUEeCKH HHTEeIPHPOBATE
5Ty MOJielIk B pabourdi rporecc Bpaua B EHR-crHcreMe, YTOORI ITporHO3
oToOpaskarcs aBTOMaTHYECKH ITPH OTKPBITHH KAPTHI ITalfHeHTa?

JTajioH oTBeTa: Hanbomnee pacrpocTpaHeHHEIe TIOAXOALI: 1. MuKkpocepBHC
API: Mogems obopaurBaercsa B REST API cepruc. EHR-crcrema ripu
OTKPLITHH KapThI MTAIfHEeHTa OTTIPABIIAET 3alpoc ¢ HeOOX O HMBIMH JTaHHBIMH
(ID margieHTa HIH caMH IToKa3aTelH) Ha 3ToT API H momydaeT ImporHos, V43
KOTOPEIT oToOpaskaeTcs B HHTep(eiice. 2. BcTpauBaemblii BUAXKeET o
(iFrame/Web Component): B uurepdeiic EHR BHenpsieTcsa orgensHoe Bed-
IIPIUIOJKEeHHEe, KOTOPO€e CaMOCTOSATENLHO 3alTpalIHBaeT JaHHbIe H 0ToOpakaeT
pe3vibTar. 3. llakeTHbIl pacueT + K IMpoBaHue: [ IporHO3EI 111 Becex
ITAITHEHTOR PACCUNTRIBAIOTCS HOUBIO H 3aHOCATCA B OTAelbHYI0 Ta0mry B B/1.
EHR-cHcTeMa IIpH OTKPEITHH KAPTHI IIPOCTO CUHTHIBAET TOTOBBIT PE3YIILTAT H3
sTOit TabimiEl. BEIOOP 3aBHCHT OT TpeOOBaHMIt K aKTYaTbHOCTH H apXHTeKType

EHR.

5. 3agaua: [IpH BLEOTIOIHEHIH CIIOKHOI0 aHATTHTHYecKoro 3arpoca k Data Lake
BEI TTOJTYUIUIH OIMHOKY HeXBAaTKH ITaMsITH. Kakrie 1eficTRHA MOIKHO
IPEATIPHHATE, HE YBEIIHUMBAs alllapaTHBIE PECYPCHI?

JTaJaoH oTBeTa: 1. OnTUMHU3HpoBaTh 3anpoc: [IporepHTE, HeT IIH AeKapTOoRa
rporseefgeHrsa (CROSS JOIN), m30rrTounerx crondior B SELECT,
BO3MOJKHOCTH HCITOIL30B aHHA npearkaTor (WHERE) nma panmero
(bIIILTpOBAHMA JaHHEIX. 2. McrnoJib30BaTh NapTHIIHOHHPOBAaHHE H

HHAEKChI: YOeIUTRCS, UTO 3aIIpoC HCITOIEL3YET ITap THIHOHHPOBAHHE T10 VK43
IaTe/pPerHoHy, UTO COKpalaeT 00beM CKAaHHPYeMEBIX JaHHBIX. 3. I3MeHHUTh o
(popmat xpaHeHusi: KoHBepTHPOBATE JaHHEIE B KOJIOHOYHEIE (DOPMATEI
(Parquet, ORC), KOTOpEIe MO3BOILIIOT YHTATh TOJIBKO HYKHBIE KOITOHKH.

4. Pa36uTh 3anpoc HA 4acTH: BEOTIOHHUTE ITOATAITHYIO arperaigio, pa30oHs
OITHY CIIOKHYIO OITePAIIHI0 Ha HECKOJIFKO C IIPOMEIKY TOUHEIM COXpaHeHHEeM
pe3ynbpTaroB. 5. Mcnoab3oBaTh NpUbaIDKeHHbIe MeTO/Abl: Ecm qormycrima
HeO0JIbINas IOTPENTHOCTE, IIPHMEHHTE BEPOATHOCTHEIE CTPYKTYPHI JaHHBIX

(HyperLoglLog a1 VHHKaTbHEIX 3HAUEHIIT).

Tema 3 «lIpukaaaHoe npumeHenne Big Data B monyIsmiiHOHHBIX HCCJIEA0BAHUAX H YTHKO-IIPABOBLIE
ACIEKThI.)»

[TpoBepsiembie xommieTeHtnd H MJIK (kompl), (popMHpyeMble IIPH H3YYeHHH TeMbl: nepedyeHb VK-1.1;
VK-4.3; VK-4.5; OIIK-6.3; OIIK-9.1; IIK-3.1; [IK-3.3
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KDHTPDHLHLIE BOIIPOCHI ITO TEME.

Ne ii/n

Jaganue

IIpoBepsiemble
HNIK

Bormpoc 1: B uéMm pasmiia Mexay 3aJadaMH pacIio3HABAHIS T'OBOPSIIETO
(speaker recognition) u Bepudukaripm ropopsero (speaker verification)?
[IpHBegHT e METHITHHCKHE TIPHMEPHI.

2JTajioH: Pacmo3HapaHne (MgeHTH(GHUKALINA): OIpenelleHHe, KTO H3
3BECTHBIX CHCTeMe JIrofieit rpomsHéc dpa3y («1 m3 N»). [IpuMep: KOHTPOIb
TOCTVIIa K TTepCOHATFHOM MEeIHITHHCKOH KapTe I10 roiocy. Bepudukams
(ayTeHTH(HKAIIUSA): TIPOREPKA, SBIIIETCS JIH TOBOPSIIIIL TeM, 3a KOoro cels
BEIIAET («ma/HeT»). [IprMep: MOATB ep KIeHHe IHUHOCTH ITal[HeHTa Iepe]]
yaanéHHOoI KOHCyIbTalHeil. B Mmegmine BeprdHKaIpea yale HCIOIL3YEeTCS
7151 0€30ITaCHOCTH, a PacIio3HABaHHe — JITIS TTepCOHAIII3AI[HH CEPBHCOR.

IIK-8.2

Bornipoc 2: OrmammiTe 5BOIIOIHIO TTOIXO0I 0B B PACIIO3HABAHIH FOROPAIIET0: OT
GMM-UBM Kk 1-BeKTopaM H X-BeKTopaM. B uéM IpenMyIIecTBO X-BeKTOPOR?

Otanon: GMM-UBM: yuneepcansHas poHoBasg mojeisk (UBM) u aganraips
ITOJT TOBOPSIIIETO. i-vectors: HIB3KOpa3MEPHOE ITPEJICTARIIEHHE BCETO
BEICKA3BLIBAHHA B 00IIeM IMpOoCTpaHCTRe (paKTOPOR M3MEHUHBOCTH. X-

vectors: HefipoceTeBoe IIpeiCTAaRIEHHe, H3BIIEKaeMoe H3 IIIy0 OKoit ceTH
(Harprmep, TDNN), o0yueHHoIT Ha 3agaue KacCHpHKAIIH

ropopsamnx. I[lpeumyiiecTBa x-vectors: JIyullre yUHTEBAIOT BPEMEHHOI
KOHTEKCT, Oollee yCTOMUMBEI K IITYMY H KOPOTKHM BEICKA3EIBAHISIM,
rokaseIBaroT state-of-the-art pezymnrarhl

[IK-8.2

Bonpoc 3: Kak apxurekTypa cBepTouHoi HefiporHoit ceTH (CNN)
aIarTHPyeTCs 111 00pabOTKH ayHOCHTHAIIOR?

DTajioH: AyIHOCHTHANI CHayalla Ipeodpazyercs B 2D-TpeficrapieHHe
(HarrpHMep, CIIEKTporpaMmy, Mel-crekTporpammy, MFCC), roe omHa ock —
BpeMs, npyrad — vacroTa. CNN rpHMeHsieT CBEPTKH 110 BpEMEHH H YacToTe,
BEIABJISIS JTOKAJIbHEBIE ITAaTTEPHEI (HarpuMep, (opMaHTHEIE TTepeXO/IEL,
rapMOHHUYeCKHe CTPYKTYPEI). Taxke Hermoimb3yioTcea 1D-CNN, paboTarole
HETTOCPEICTR EHHO Ha BpeMEHHOM psjie IIPH3HAKOR (HallpHMep, Ha
TTocIIeoBaTeIbHOCTH BeKTopoR MFCC).

[IK-8.2

Bonipoc 4: Yto Takoe Wav2Vec2 H B uéM ero rperuMyIIecTBO Iepe]
TPaIHIIHOHHEIM H3BIeueHHeM ITpH3Hakop (MFCC) amsa MmegHIIHHCKHX 3aau’

OtanoH: Wav2Vec2 — npemoOyueHHass MOJelIs caMOOOyUeHH Ha OCHOB €
TpaHcgopMepa, KoTopas odyuaeTcs Ha CEIpoM aynHo (waveform)
IpeiCKa3bIBaTh MAaCKHPOBAHHEIE

cerMeHTHL. IIpenmyinectea: 1) KourekcryanabHble

MpeJcTaBJeHUSA: VUHTHIBAET JJIMTEILHEII KOHTEKCT. 2) YcTpaHeHHe PYUYHOI 0
[POeKTUPOBAHUA NPU3HAKOB: MOJIeIb caMa YUHTCS pelleBaHTHBIM
npeacTapiIeHsIM. 3) Boicokas »(ppeKTHBHOCTL Ha MAJILIX JAHHBIX: TIOCIIE

OIIK-1.3
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fine-tuning Ha 11e77T€BOM METHITMHCKOM JaTaceTe JOCTHIaeT JIyUIIIHX
Pe3VIILTATOB, YeM MoaerH Ha M FCC.

Bonpoc 5: Ormmmire mporiece fine-tuning mpego0yuenHoi mogerm HuBERT
711 OMHAPHOI KIaccH(HKAIMH (HaITpHMep, «340PpoB» / «D0NIe3Hb
[lapkircoHa).

OtagnoH: 1) 3arpyzka npegooyueHHoit HuBERT (mamprmep, hubert-base).

2) Jlobapaenune kjaaccupuKaHOHHOI roJioBbI (OORMMHO OIHH HIIH ABa
TTOITHOCRBST3HEIX €105 ¢ dropout) rmopepx yCpeHEHHOTO HIIH B3STOT0 H3
CTIelHaILHOTO TOKeHa BeIxoga TpaHchopmepa. 3) Ilogrororka pazMeyeHHOT 0
naTaceTa (aygHo3armcH + MeTKH). 4) O0yueHHe ¢ MaJabIM learning

rate (HarpuMep, le-5) H, BOZMOXKHO, MO3TANHLIM Pa3MOpPaKHBAHUEM CIOER
HuBERT, HaunHas ¢ pepxHux. 5) OnleHKa Ha BaJngallHOHHOM/TeCTOBOM
HaOope.

[TK-8.2

Bonipoc 6: Kakiie crierpdieckiie IIpH3HaAKH peCITHPaTOPHEIX 3BYKOB (Kalllellh,
XPHITBEI) HAaHO OJIee BayKHBI JITIA JeTeKI[MH COOBITHIT H KaK HX MOJYKHO H3BIIEUh?

OTtajoH: 1) BpemeHHbIe: IITHTEIFHOCTE COOBITHS, BpeMs HapacTaHHs/ CIIaja,
TTepHOTHYHOCTE. 2) CrieKTpaJabHble: IIEHTPOM/, IT0JI0Ca ITPOITYCKAHHA,
OTHOIIIEHHE SHEePIHii B HH3K0- H BEICOKOUACTOTHBIX ITOJIOCAX.

3) KencTpanabHbIe: HecKoIbKO ITepBhIX MFCC i1 ormicania hopMEBI CIIEKTPA.
1) HecranmoHapHble: SHTPOITHA, (hpaKTaIbHas pa3MepHOCTE. [[T1 1 eTeKI[HH
COOBITHIT CHauana IIPHUMEHSIETCS CerMeHTALINA 110 YHEPTHH ITH 1eTeKTOp Ha
ocHoBe rnopora ZCR/3Hepruu, 3areM i1 KaXKL0I0 CeIMeHTa H3BIIEKAIOTCs
TIPH3HAKH.

IIK-6.3

Bonipoc 7: IloueMy HHTepIIpeTHPYeMOCTE Mojlenei IITy00Koro o0yueHHI
KPHTHYECKH Ba’sKHA J[JIS1 BHeIPEHHA B KIHHHUeCKYIO IPaKTHKY? Kakue MeTO/ bl
HHTEPITPETAI[HH IIPHMEHHMBI K ayHOMOJeIsIM

JTaJd0H: Bpau qormKeH ITOHHMAaTh, HA OCHOBE Yero MOJ ellb IIPHHAIIA PEllleH e,
YTOORI TOBEPATE €if H HECTH OTBETCTBEHHOCTE. MeToabl: 1) AHaau3
BHUMaHHA (attention maps): BH3yalM3alia, Ha KaKHe BpeMeHHbIe HIIH
JACTOTHEIE 00JIACTH MOJIENh «CMOTpela» CHiIbHee. 2) I'paaneHTHbIE MeTO/IbI
(Grad-CAM, Saliency Maps): BrIIelIeHHe HaHOOIee 3HAUNMEIX YUACTKOB
criekTporpaMmel. 3) LIME/SHAP anisi BpeMeHHBIX pPAJ0B: aToIpOKCHMAIHS
MOJIEIIH JIOKAJIbHO HHTEPITPETHPYEMOI MOJTIEIIBEO.

YK-1.1

Bonpoc 8: KakoRrsI 0OCHOBHEIE HCTOUHHKH cMellleHHs (bias) B maTaceTax
MEIHITHHCKOH peuH H KaK 3T0 MOJKeT ITOBIIMATE Ha padoTy Mo e’

Otanol: Ucrounuku: 1) lemorpaduueckoe: rpeobiaganiie 3armceit ot
JrON eff oTIpet elEHHOTO BO3pacTa, I1oja, STHHYECKOH IPYIMIEL, ST3bIKA.

2) AKycTHYeCcKoOe: 3aIlHCH C/IeJIaHbI B Pa3HBIX VCIIOBHAX (THXAas
KOMHATA/IITYMHBII KOPHIOP ), Pa3HBEIM 000PY OBAHHEM.

3) KnuHu4eckoe: ITaIieHTHI Ha Pa3HBIX CTAIHIX 3a00IeRaHIbI, C Pa3HOI
CTEIeHBI0 BEIPAXKEHHOCTH CHMITTOMOB. BitusiHUe: Mojelhk OyjieT XyiKe
paboTaTk Ha HeTlpeICTaBIeHHBIX IPYIINIaX, UTO MOJKeT ITPHBECTH K OIITHOKAM

YK-1.1
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AHATHOCTHEH H YCHIIHTE HECPABCHCTEO B 31PAaBOOXPAHCHII.

Bornipoc 9: Kak M0oHO opraHH30BaTh MYJIIbTHMOIAJILHEIIT aHAIIH?3,
COUeTaIOIHIT peueBhle TaHHbIe H KIIHHHUYeCKHe TeKCTHI (HallpHMe]p, HCTOPHH
00JIe3HN) JI1 YIIYUIIl€HHA JHATHOCTHKH JIeITpecCHI?

OTtanoH: 1) Peyerasi MOJaJbHOCTh: H3BJI€UEHHE aKyCTHUECKHX ITPH3HAKOR
(pocoHs, KauecTBo rooca). 2) TekcTorass MOAANBHOCTD: aHAITH3
TPaHCKPHOHPOBAHHOH pPeuH (CEMaHTHYECKHE ITPH3HAKH, HCITOIEL30BaHHE
HSMOIHOHAILHO OKpAaIlleHHOIT JIeKCHKH, CHHTaKCHUeCKas CJI0 JKHOCTh) C
riomoinsio NLP-mogeneit (BERT). 3) CansaHue: o0beqHHeHHe TIPH3HAKOB HA
YVPOBHE TIp€eJICTAaRIIEHHI (paHHee WTH ITO3THEE CITHSIHHE) C TTOCIIEVIOIIET
K1accHrkalpieii. Takofi ITOAX0] MTO3BOIAET YUeCTh KaK KaK

CKa3aHo (aKyCTHKAa), TaK H YTO CKa3aHo (CofeprKaHHe).

IIK-8.2

CHT}"&I_[HGHHLIE 3449 110 TcME:

Ne /11

CHTyalHOHHAasA 3aJ1ada

[IpoBepsemrie
HIK

1. 3agaua: Bam HeoOXOIHMO OIEHHTE BIIMSHIE HOBOT'O 3aKOHA O 3aIIpeTe
KypeHHs B 00II[eCTBEHHBIX MecTaxX Ha 3a0oJieBaeMOCTh HH(papKTOM MHOKap/a
(M) B pernone. Kakue OoJbImie gaHHbIEe (METHITHHCKHE H HeEMeTHI[HHCKHE)
BEI OBI HCITOJIB3 0BAIIH JIJI aHAIM3a H KaK ITOCTPOIIIH ORI HCCleToBaHHe?
JtajioH oTBeTa: JlanHble: 1) Memmpmckie: EHR M perHcTpEI BEI3OBOR
cKopoit momornri ¢ guartozoM M (rmo MKE) 3a HeckoIBEKO JIeT 10 H ITOCIIe
3akoHa. 2) HemenmipiHckie: J{aHHEIE 0 ITpoakaxX CHrapeT, JaHHBIE OITPOCOR O
pacIpoCTpaHEeHHOCTH KYPeHH:, SKOJI0rHUeCcKHe JaHHbIe (3arpsa3HeHHe
Bo3ayxa). JInzaiin ucciaegopanus: KpazmikcnepumeHTalIbHOE
HuccjaeqoBaHe MeToqoM interrupted time series analysis (aHaJ/H3
BpeMeHHBIX PAJOB ¢ NpepbiBaHueM ). CTPOATCA BpeMeHHEIe PsIbl MeCSIUHOI
3a0omeBaemMocTH M. Touxoit "mpeprBaHia” cuHTaeTCd JaTa BCTYTUIEHHS
3aKOHA B CHITY. AHAIIM3HPYeTCsl, IIPOH30IIUIO JIH CTATHCTHUECKH 3HAYHMOE
mMeHeHHe yporHs (level change) mmi Tperpga (slope change) 3abonesaemoctn
TIOCIIe 5TOH TOUKH I10 CPAaBHEHHIO C IIPOTHO30M, OCHORAHHBIM Ha
nopedopmerHoM rneprojie. KoHTpombpHOI rpyImToit MOKeT CITYKHTE COCETHHIt
peruoH 0e3 TaKoro 3aKoHa.

YK-1.1, IIK-3.3

2. 3agaua: IccaenopaTenkcKasi TPYIIa XoueT HCIIOIB30BATh ITOJIHEII apXHB
HIIEKTPOHHBIX METHIHHCKHX KapT MHOTOITPO(HIHEHOH O ombHHITEI 3a 10 1meT
TTIOMCKA TeHeTHYECKHX MapKepOB, aCCOIHHPOBAHHBIX C YCTOMUME OCTHIO K
CTaHAApTHOIT TepalHH paka. [laIHeHTHI He JapaIH CIeIH(pHUECKOro COrTIacHs
Ha TaKoe HccemoBaHHe. PazpaboraiiTe sTHUeCKH ITpHeMIeMBIi IDTaH
OEACTBHI, YUHTEIB AFOII[HI POCCHHCKOE 3aKOHOOaTeILCTRO.

ITAJIOH OTBeTa: DTHYECKH NMpHeMJIeMblii miiaH: 1. ObesnnuuBaHme
JaHHBIX: [[poBeCTH CTPOryI0 aHOHHMMI3AIHIO JTaHHBIX (Y alleHHe BCeX MPSIMBIX
HIeHTH(HKATOPOB, 00001IeHIe KBa3H-HAeHTH(HKATOPOB) C IIPHMEHEHHEM
COBpPEMEHHEIX MeTOo0B (K-aHOHHMHOCTE) Tak, YTOOEI oOpaTHas
mieHTH}HKaITII ObUTa HeRo3MOJKHA. 2. OueHKka pUCKOB: [IpOBECTH OIIEeHKY

OIIK-9.1, OlIK-
6.3
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pHCKa IMTOBTOPHOI HIeHTH(HKAIIHH C IIPHBJIeUueHHeM SKcIiepToB. 3. IlonyueHue
ogo0peHNs Y THUUeCKOro kKoMmuTeTa: IIpencrapHTE IUIaH HCCIeOBaHHi,
ITPOTOKOJIEI 00 €3 THUYHBAHHS H OI[eHKY PHCKOB HA PACCMOTpPEHHE JTOKATLHOTO
IIH LEHTPaILHOI0 3THUecKoro komuTeTa. [lo 3akony (152-®3, c1. 6, 11. 7.1)
00paboTka 00e3IHUeHHBIX TaHHEIX He TpeOyeT coIrmacHs cyOheKTa.

4. IlyonuuHocTh: PazMecTHTE Ha cafiTe OOMBLHHIIEI HH(GOPMAIIHIO O
ITPOBOAHUMEIX HCCIIEOBAHISIX Ha 00€3THUEeHHBIX TaHHBIX, ITP e10CTaBHB
BO3MOJKHOCTH IMal[HeHTaM OTKa3aThCsa OT yUacTHd (IIpaBo Ha BO3paKeHHe ).

5. "'apanTum 6e3onacHocT: OO0ecCIeUnTs 3alllHTY JaHHBIX HA BCeX 5Tallax.

3. 3agaua: [Ipu aname GosbInoii 6a3kl JaHHEIX ITaieHTor ¢ COVID-19
BBISIBIIEHA CHIILHAS CTaTHCTHUECKasl acCOIHAIHA MeXITY IIpHeMOoM ITpernapara X
H CHIDKEeHHEeM CMepPTHOCTH. MoJKHO JIH Ha 5TOM OCHOBAaHHH PeKOMEH] 0BaTk
rperapaT X Ayt steueHHss COVID-197 Kakne qoToMHHT elIbHEIE IITarH
HeO0OXOHMO ITPeITPHHATE JJI ITPOREPKH ITPHUHHHO-CIIeCTBEHHOIT CBI3H?
JTaJgoH oTBeTa: HeT, pekoMeHA0BATH HA 3TOM OCHOBAHHUU

Heq1b351. HaOmrogaemas accoraIis MoKeT OBITE

oOyciiopneHa KoH(payHIUHToM (CMeIMBaroIIHMH (pakTopami). Harmprmep,
rpertapaT X MOT YaIle HAa3HAYaTLCSI OoJIee JIETKHM ITal[HeHTaM HITH B
OIpejlelIeHHBIX, JIYUIlle OCHAIIeHHBIX OoMbHHIaX. JlomoJHUTe b HbIe
maru: 1. IlpoBect 6oee rayboKkHil cTATUCTHUYECKHIT aHAJ M3 JITTT
KOHTPOJISI H3BECTHRIX KOH(aYHIEPOR (BO3PaCT, TAKECTE, COITYTCTRYIOIIHE
3a00JIeR aHII) C TIOMOIILI0 MEeTOMOBR CTpaTH(HKAINMIL, MHOTr0(aKTOpHOI
perpeccHH HIIH ITPUMeHeHHs CKOPPEeKTHPOBaHHBIX TTOKa3aTeleii.

2. Ucnioaib30BaTh MeTOAbl, UMMUTHPYIOILAE PAHIOMHU3ALIMI0: HAI[PUMeD,
aHaJIIM3 METOIOM IpOIeHCUTH-CKOP (propensity score matching) —
COIIOCTABJIEHHE ITAL[HEHT OB, TIOJIYUABIIHX H He ITOJIyYaBIIHX ITperapar, I1o
CXOXKHM XapakTepHcTHKaM. 3. IHHnnmipoBaTh paHAOMHU3NPOBaHHOE
KoOHTpoJaupyemoe ucciaegqosanue (PKI) ama momydeHst HaHBEICIIIETO VPOBHSA
ToKazaTelbCTB. Beiromnl 1o Big Data HocAT rimtoTeTHUeCKHiT XapaKTep M
TpeOyIOT HKCIIepHMeHTAILHOI ITPOBEPKH.

YK-1.1, IIK-3.3

4. 3agauya: AJTOPHUTM 11 CKPHHMHTA THA0eTHUeCKOH peTHHOIIATHH I10
CHHMKAaM IJIa3HOTO JHA, pa3padoTaHHBIT H 00yUeHHBIT Ha JaHHBIX TOPOJCKHX
o(pTaIEMOIOTHUeCKHX KIIHHHK, ITPH Pa3BePTHIBaHHH B CeJILCKHX aMOyIIaTOpHAIX
TOKa3BIBAeT pe3Koe IajleHHe TOUHOCTH. KakoBEI HanOoIee BeposITHEIE
ITPHYMHBI H KaK MOYKHO PEIHTh 3Ty IIpobiemy?

JT1ajioH oTBeTa: lIpuunHel: CMmelieHne qaHHbIX (data bias). J/laHHBIE 17151
0OyUeHHSA He pelTpe3eHTaTHBHEI JITII I[eTIeB oft MOy L. B cebeKix
aMOyIIaTOPHSIX: Ipyroe 00opyaoRaHHe (KauecTBO, pa3pellleHIe CHHMKOR ),
Ipyras gemorpadusa marfeHToB (Bo3pacT, STHHUeCKasl IIPHHA/IIeKHOCTE ),
ITpyras pacIipoCTPaHEeHHOCTE H CTelleHb TS)KeCTH 3a0oleBaHHit, IPyTHe
apTedakTel (ILITE Ha TMH3aX). Pemntenue: 1. Jloo6yuenne mwiu fine-tuning
MoJeJH Ha pellpe3eHTaTHRHOIT BEIOOPKe JaHHEIX H3 I[eJIeBEIX CellbCKHX
amMOymaTopHii. 2. AjanTanus JaHHbIX: Vcronks30BaHe METO OB
ayrMeHTaIlHH JaHHEIX H domain adaptation a1 mpHeegeHHs pacIipeeIeHHs
ITPH3HAKOR TOPOJICKHX H CelTbCKHX CHHMKOBR K 00IIeMY BHAIY.

3. HenpepbIBHbIT MOHUTOPHUHT M KAJUOPOBKA MOJIeIH IT0CIIe BHEAPEHH C
oOparHoii cBa3b10 OT 3KcrepToB. 4. Ha stare pa3paboTkH 3aKkaaabIBaATh

YK-1.1, OIIK-9.1
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pazHooOpazue B 00YUAIOIYIO BEIOOPKY.

5. 3agaua: Komitanms pazpaboTara MOOHIIBEHOE IIPHIIOKEHHE, KOTOpOe Ha
OCHOBE€ aHAIIM3a I'0JIoca H IMATTePHOB IeYaTH I10JIb30BaT el IpecKa3bIBaeT
PHCK pa3zBHTHA JelpeccHH. | IpHiiokeHHe ITIaHHPYeT IIPOJaBaTh CTPAaXOBBIM
KoMITaHisAM. HazoBHTe OCHOBHEIE 3 THUECKHE PHCKH TAaKOI'0 CLIEHAPHA
HCTIOIB30BAHHA.

JTAJIOH OoTBeTa: JTUYeckre pucku: 1. Hapviuenne npuBatHoctu: KpaiiHe
HHTHMHBIE OHOMeTpHUeCKHe H ITOBe/leHueCKIe JaHHbIE CTAHORSITCI TOBAPOM.
2. OrcyrcTBHe HHPOPMHUPOBAHHOTO COIJIACHUA H

NMoHUMAaHuA: [Joms30BaTeNs MOXKET HE 0CO3HABATh, KAK HMEHHO €r0 JJaHHbIe
OYIVT HCIIONL30BaHEI H KaKHe BBEIBOJLI MOTYT OBITH CJIelaHEL.

3. quckpumuHanusa: CTpaxoBble KOMIITAaHHH MOI'YT OTKa3aThk B CTPaxOBaHHH
IUIH 3aBBICHTE IIEHY JIJI JIXO/ el ¢ BEIARJIEHHEIM "'PHCKOM', YTO CO31acT
IH(POBOe HEPABEHCTRBO H cTHrMaTH3aIio. 4. HerouHocTh M

Bpex: JIOKHOITIOIOXKHT eJIbHEIE ITPOTHO3EI MOI'YT IIPHUHHHTE TICHXOJIOTHYE CKHIT
BpeT, TOKHOOTPHIIATEIEHEIE — JIHMIIHTE TOAIEPAKH. 5. OTCYTCTBHE
[PO3PAYHOCTH U KOHTpoJA: [lomb30BaTess He 3HAET, Ha OCHOBAHHH YETo
CIeTIaH ITPOTHO3, H He MOXKET OCITOPHTE "qHarHo3" amropurMa. HeoOxomnMer
CTPOTHE PeryJLITOPHBIE OTPAHHYEHH Ha TaKOe HCITIOJIL30B aHHE.

OIIK-9.1

6. 3agaua: Bam HeoOX0ZHMO paccUHTaTh CTaHAaPTH3OR aHHBII ITOKA3aTelk
CMEPTHOCTH OT CeP/IeUHO-COCYIHCTHIX 3a0oeBanmii (CC3) B ABYX perHoHax
(A 1 B) 11 cpapHeHHs, YUHTEIBasl, YTO BO3PacTHAs CTPYKTYpa HacelleHHI B
HHUX pazHas. OIMMIIHTe IIarH pacyeTa H HHT epIIpeTaLH.

JT1aJioH oTBera: Illaru pacyera (mpsAMoii MeToa cTaHAAPTHU3ALMN): .
BriOpaTs cTaHgapTHYIO NoNyJasaui0 (HarrpuMep, HaceneHHe PO B 11e1oM 1o
Bo3pacTaMm). 2. JI11d KaxKIoro perHoHa pacCUHTaTh BO3pACTHbIE

K03 (ppuiuenTsl cmepTHOoCcTH oT CC3 (uricmo ymepnmx or CC3 B BO3pacTHOH
IpyImie / UHCIEHHOCTh HAaceJIEHHs B ATOIi IPyImIe B perHOHE).

3. VMHOXKHTB BO3pacTHEIE KO3(P(GHIMEHTHI KaKI0ro perHoHa Ha YHCIIEHHOCTD
COOTBETCTB VIOIIHX BO3PACTHBIX IPYIOI B CTAaHAAPTHOM ITOIYILIHH. 1 [oTyunTh
"oxKxHmaeMoe" YHCIIo cMepTeii B cTaHgapTHOH ITOITYIISINHI, eClIH ORI B Heft

nefiCTBOBAIH B 03pacTHRIE K03()(HITHEHTHI TaHHOTO PETHOHA.

4., CyMMHUpOBaTh OKHaeMble UHCIIa CMepTel 10 BCeM BO3PacTHBIM IPYITIAM.
5. PazgeuTh 3Ty CYMMY Ha OOIIYIO YUHCIIEHHOCTh CTAaHAaPTHOM ITOITYIIAIIHIAL
[TormyueHHEBI ToKa3aTelk — CTaHAapTU30BaHHbIA K03 uireHT
cmepTHOoCTH. FIHTepripeTanusi: Teneps KoagdHipeHTs perHoHoB A H b
CpaBHHMBI, TaK KaK BIIHSHHE Pa3/IMUIii B BO3PACTHOI CTPYKTYPE YCTPaHEHO.
PertioH ¢ Oonee BEICOKHM CTaHIAPTH30BAHHEIM K03()(QHITHEHTOM HMeeT
HCTHHHO Oolee BRICOKHIT ypOBeHEL cMepTHOCTH oT CC3.

IIK-3.1, IIK-3.3

7. 3agaua: HeoOxoguMo AaTh IMIPOTHO3: CKOJIBKO KOEK peaHHMAaI[HH
roTpedyeTcsa B 001acTH yepes 3 MecsIia ¢ YUeTOM CEe30HHOT'0 pPocTa
3a00JI€BaeMOCTH I'PHITIIOM H TeKyImHX TpeHmoB COVID-19. Kakne gaHHEIE H
MeTO/IBI ITPOTHO3HPOBAHHS BEI OVl eTe HCIIOIL30BaTh?

JtajioH oTBeTa: JlaHHble: 1) cTopHueckie JaHHEIE IO TOCITHTAI3AIMAM B
peanmMaro 1o rpurary H COVID 3a nponnisie rogsl (BpeMeHHBIE PIALI). 2)
TeKyIHe JaHHBIe ST EMHOIOTHUEeCKOr0 HaJ30pa (TIoKazaTelH
3a00IIEBaeMOCTH, ITOJIOKHTEILHBIE T€CTEI, TOCTIHTAIIM3AI[HH) B pealbHOM

ITK-3.3, YK-1.1
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BpeMeHH. 3) /aHHBIe 0 BakIMHAIHH. 4) MoOIIEHOCTE HaceleHHI (KaK proxy
711 KOHTAKToB ). 5) MeTeomaHHEIe (TeMIlepaTypa,

BITasKHOCTE ). MeToasl: 1. Bpemennble psaabsl (ARIMA, Prophet) g1 yuera
CE30HHOCTH H TPEHJIOB Ha OCHORE HCTOPHYECKHX /I aHHBIX.

2. KomnmaprMeHTaabHbIE IHAeMHoJornyeckue Moaeau (SIR,

SEIR), ka0 poBaHHEIe Ha TEKYIIHX JaHHBIX, I IIPOrHO3a YHCIA TIKeTBIX
ciyyaep. 3. ManinHHoe o0yueHne (rpagueHTHbI OYCTHHT,

RNN), 00 yueHHOe HA MyIETHMOATBLHEIX JaHHEIX. [IpOrHO3EI pasHBEIX MojeTIeit
HY’KHO arperHpoBaTh (aHCaMOIHPORATE) H ITPEAOCTABIIATE C J{OBEePHT elTLHBIMH
HHTEPBAIaMH, YeTKO YKa3EIBasd Ha JOIYIIeHHA H OTPaHHYeHH MOJIeIIH.

8. 3agaua: BombHIIIA BHEAPIIIA CHCTEMY IMPETHKTHBHOM aHATHTHKH, KOTOpas
IoMeyaeT B CIIHCKe Ha BEOTHCKY ITaIfHEHTOB C BEICOKHM PHCKOM peagMHCCHH B
TeueHre 30 gHeit. JleuarM BpauaM peKOMeHI0BAaHO VIEIHTEL STHM ITal[HeHTaM
oco0oe BHHMaHHe Tepe/] BEIITHCKOIL. Uepes 6 MecsIleB aHAIM3 ITOKA3LIBAET, UTO
oOIIHit YpOREeHE peaIMICCHH He CHI3IICAI. KaKie THIToTe3kI 0 IPHYHHAX
ITpoBasia BEI MO’KeTe BEIBHHYTE?

JTtajioH oTBeTa: 'mnoresnl: 1. IIpobaema ¢ mogenbsio: Mojern maer
HETOUHEIE ITPOTHO3EI (HI3KAasI CIIEIH(PHUHOCTE/UYBCTBHT€IILHOCTE ), BpauH
repectaimi eif JoBepATh. 2. OTCYTCTBHE JeiicTBeHHbIX

BMellAaTe b CTB: BpauH IOIyUIIH CHIHATL, HO Y HHX HEeT PECYPCOB,
ITPOTOKOJIOB HIIH BpEMEHH, UTOORI ITPEAITPHHATE UTO-TO 3(p(peKTHBHOE I
CHIJKEHI pHCKa (HAIlpHMep, OPraHH30BaTh MaTPOHaK, CKOPPEKTHPORATH
Teparno). 3. Ilpo6aema eHegpenus (Implementation gap): Bpaum He
ITOHHMAOT, KaK HHTEPIIPETHPOBATh PHCK H UTO KOHKPETHO JAeIaTh, HIIH MPOCTO
HTHOPHPVIOT cHcTeMy. 4. CMellleHHe B JaHHBIX: Mojens o0yueHa Ha
HCTOPHUYECKHX JAHHBIX, ITle He OBITO TaKHX BMEIIATeILCTR, H He VUHTHIBAeT,
YTO caMo NpeayIIpexaeHHe MOKeT H3MeHHTE HeXof (3¢ dext XoTopHa).

5. Mamepenmne: PeagMIHCCHH MOITIH CMECTHTELCS BO BpeMeHH (HaITpHMep, CTaIHd
ITPOHCXOIHUTE Ha 3 1-ii TeHs ) WIH B APYTHE OOIBLHHITEI.

YK-1.1, I1IK-3.1

9. 3agaua: Brl aHaIHpyeTe OTKPEITEIE JaHHEIe BO3 0 3a0omeBaeMoCTH
MaLIpHeil H KIHMaTHUeCKHe JaHHEIe (TeMIlepaTypa, ocajaki) 3a 20 et B
HeCKOJILKHX cTpaHax Adpurn. Kakoft aHATHTHUYeCKHIT ITOAX 0/, BEI IIPHMEHHT €
IIJI HCCIIeOBaHHS BIIMSHHA KIHMaTa Ha JTHHAMHKY MallIpHH!

JTaJoH oTBeTa: AHaIuTHUecKuil moaxona: IlaHenbHBI perpeccuoHHBII
aHaaun3 (Panel Data Regression). /laHHEIe HMEIOT CTPYKTYPY ITaHEIH
(HeCKOJIPKO CTpaH HaOIIOMAr0TCA B TeueHHe HECKOIBKHX BpeMeHHBIX
TIEpHOORB ). M0OIKHO HCITONLE30BaTh MOJENE ¢ (PHKCHPOBAHHLIMH 3] dekTaMi
(Fixed Effects) mmm ciyuafinemvi s pdektamm (Random Effects). 3aBpucuman
nepeMeHHas: IoKa3aTellb 3a00IeBaeMOCTH MarrapHeit (HarprMep, Ha 1000
HACEJIEHHs1) 10 cTpaHe H roy. HesaBucHMbIe MepeMeHHbIe: KIIHMaTHUECKHE
IToKazaTelH (CpefHero oBas TeMIlepaTypa, KOJIHMUEeCTBO 0CaJKOB, BO3ZMOIKHO, C
naramMH B 1-2 royia), a Takike KOHTPOIILHEIE ITepeMeHHEIe (Harprmep, BBII Ha
TYIIY HAaceleHHs, pacXodkl Ha 3/IpaBooXpaHeHHe). TaKoft moaxo Mo3BoIIeT
KOHTPOJIHPOBATE He HAO IO aeMEIe, HO TTOCTOSHHBIE BO BPpEMEHH Pa3IHUHA
MEXKIY cTpaHaMH (HanpHMep, reorpadgpHUecKHe ) H OLIEHHTEL YHCTRIT A PeKT
M3MeHeHHIT KIHMaTa BHYTPH Ka KI0i cTpaHBl Ha JHHAMHKY 3a00JI1eBaeMOCTH.

YK-4.5, IIK-3.3
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10. 3agaua: IlaipeHT oOpaTHIICs ¢ MPock00i VI aIHTE BCe ero JaHHEIE H3
HCCIIeTOBaTelbCKOi 0a3nI OOJIBIIOro MpoeKTa 10 TeHOMHKE paka, YUaCTHHKOM
KOTOPOI0 OH OBIT 5 meT Hazaj. OH mmojarmcan "immpokoe” HHpopMHpOBaHHOE
corJIacHe Ha HeOoTpaHHUeHHOe IT0 BpeMeHH HCIIONIh30BaHHe ero o0pasIioB H
TaHHBIX. KaKOREI JOIKHEI OBITh BAIIM AeHCTRHA C STHUeCKOIT H ITpaBoBoit
TOUEK 3PEHHS’

JTaJ0H oTBeTa: /leiicTBuA: 1. YBaKUTh NPaBo NMaleHTa HA OT3bIB
corJiacHsi, Ja’ke eCIIM oHO OBUIO "IMpoKHM". DT0 (yHIaMeHTalILHEII
STHYECKHI IPHHIHIT VBAKEHHA aBTOHOMHH JIMUHOCTH. 2. IIpoaHanu3zupoBarts
nparoByio 6a3y: [lo 152-O3 cybsekrt I1J[H 1MMeeT nmpaBo 0TO3BaTh COrJIACHE
Ha 00paboTky. OgHAKO eCIH JaHHEBIe yiKe ObUIH 00e3IueHbI H HCITOIL3YIOTCS
B HCCJIEJOBAHIX, HX H3BATHE H3 BCEX arperHPOBAHHBIX PE3YIILTATOB H
ITyOITHKAIHIT MOYKET 0KA3aThCA TEXHHUECKH HEBO3MOKHEIM. 3. IIpesaokuTh
KOMIIPOMMCC: Y IaJINTh BCe IIePCOHAILHEBIE H IICERIOHHMI3HPOB AHHEBIE
TaHHBIe, KOTOPBIE eIlle XPAaHATCA B HAeHTH(HITHPYEMOM BHJIE, H3 BCeX
aKTHUBHBIX 0a3 IMpoeKTa H IIpeKpaTHTh HX HCITOJIL30BaHHE B OYIYINHX
HccIenoBaHIX. [1pH 3ToM 00BSACHHUTE, UTO JaHHEIE, ViK€ BKIFOUEHHBIE B
OITyOIMKOBaHHBIE arpPerHpOBaHHbIe aHATIM3EL H 00e3 IHUeHHEIe HA0OPEI, H3BATE
HERO3MOKHO. J[eficTBHA H HX 000CHOBaHHe JTOJIKHEI OBITE
3a]0OKYMEHTHPOBAHLIL.

OIIK-9.1, OIIK-
6.3

3aJaHHs I CaMOCTOSTEIbHOH PadoThI

. BDH[}DC: Yrto Takxoe BTOPHHYHOC HCIIOJIE30BaAHHE MCIHITHHCKIX TaHHBIX

(secondary use) H KaKHe OCHOBHEIe HayUHBIE I[E]IH OHO ITpecleayer?
JTaJIOH oTBeTa: BropmuHoe HCI0Jb30BAHHE — 3TO IIPHMEHEHHE JJaHHBIX,

cOOpaHHBIX IS OJIHOIT 1[eJIH (Uallle BCcero — OKa3zaHMsI MeTHITHHCKOI
TIOMOIITH), JJIT APYTHX 3a/iay, TAKHX KaK Hay4YHEIE HCCIET0BAHI, YITPaRIeHHE
3ApaBoOXpaHeHHEM, KOHTPOIL KauecTBa. OCHOBHbIE HAYUHbIE

IeJIN: TIPOReAeHIe HaOmomaTeIbHEIX HCCTIeIoBaHHT (KOTOPTHERIX, CITyUaeR-
KOHTPOIE ), CPaBHHTeIbHOI 3¢ deKTHBHOCTH Hecnenopanmii (CER), pazpaboTka
H BAJIMIAIIHS IIPOTHOCTHYECKHX Mojieneit, papMaKoHaI30p,
STTHEMHOIIOTHUECKHIT HA/I30pP.

YK-4.5, IIK-3.3

2. Bonipoc: Kakue cyIecTBYIOT IOAXOIEI K ITOJIYYESHHIO COTTIACHH ITAI[HEHT OB
HA HCITONIB30BaHHe HX JaHHBLIX B HcclleqopaHisix Big Data, korga momyueHme
HHIHBHAYAILHOTO COTTIACH:A 3aTPYIHEHO?!

2JT1ajioH oTBera: 1. Illnupokoe coriacue (broad consent): Cormacue Ha
HeOITpe/l eJIeHHEI KpyT O VAVIIHX HCCIe OB aHHIT C oIpeaeTeHHBIMH 0OIIHMH
paMKaMH (HaIlpHMep, "HccllefoBaHHI B 001acTH OHKOJIOTHH").

2. InHamu4deckoe corjiacie (dynamic consent): HHrepaxkrneHas rmiatdgopmMa,
I7ie IaIHeHT MOJKeT B IIF000if MOMEHT BEIOHpPATh, I KAKHX KOHKPETHBIX
HCCIIeTOBaHHI OH maeT cormnacHe. 3. OTka3 ot corgacus (opt-out): IlaigieHTEI
10 YMOJTUAHHEIO CUHTAROTCS COTTIACHBIMH, HO HMEFOT ITPaBO JIETKO OTKA3aThCH.
4. NUcnoab3oBaHue o0e3IMYeHHBIX JaHHLIX O0e3 corjiacus: B pamkax
3aKOHOJaTeILCTRA (HarpuMep, IT. 7.1 cr. 6 152-D73) rmpH yClIoBHH
HEeBO3MOYKHOCTH 00paTHOI HAeHTH(HKAI[HH.

OIIK-9.1
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3. Bonpoc: Yto Taxoe "curHan" B papMakoHag30pe H KaK OONIBIIHE JaHHEIE
ITOMOT'alo0T B €ro 00HapyKeHHH?

Otajiod otBeTa: ""CurHana' — 5To HHGOPMAIH O BO3MOKHOM IMPHUHHHO-
CIIEICTBEHHOH CBA3H MEXIY JIeKapCTBEHHBLIM CPEICTBOM H HeKellaTeIbHOI
peaxipei, paHee HeH3BECTHOI HIIH HelOCTaTOUYHO JOKYMEHTHPORAaHHOIL. Big
Data nmoMorawT aBTOMaTHYeCKH aHAIOT3HPOBATh MITLITHOHEI 3armiceii EHR,
COLIHATILHEIX MeJHa H HAYUHOI JIHTepaTyPhl, BEISBIIAA CTATHCTHUECKH
3HAUMMEBIE ACCOI[HALIHH MEXIY IIperapaToM H HCXOI0M, KOTOPhIE MOTTIH
YCKOJIB3HYTH OT TPAJHIIHOHHOH CITOHTAHHOH OTYETHOCTH.

ITK-3.3

4. Boripoc: Yem oTimuaeTcs ITOMYIIIIHOHHEIT PHCK OT HHIHBHIYaIbHOTO
pucka? IloueMy ITpH IIepexofe OT ITOMYIIIIHOHHEIX MOJTeNneit K
HHIHBHAYAILHEIM peKOMeHIAINsIM HeoO0X0IHMa 0CTOPOIKHOCTE?

OTanoH orBeTa: IlonMyasIlIUOHHBII PHCK — 5TO BEPOATHOCTh HACTYIUIEHHS
COOBITHS B OITpe[ elleHHOt rpyImie (HarpHMep, pUCK HHpapKTa ¥ My KuHH 50-
60 nret). UHAMBUIYAJIbHBIH PHCK — 5TO OI[EHKA BEPOSITHOCTH JITI
KOHKPETHOTO YeJIoBeKa, VUHTHIB Al as ero YHHKAILHEII Habop

IpI3HAKoB. OCTOPOKHOCTL HEOOX0MMA, TTOTOMY YTO MOJEJIH, ITIOCTPOEHHEIE
HA TTOITYIII[HOHHEIX JaHHBIX, MOTYT HE VUHTHIBATh PeIKHe KOMOHHAIHH
(haKTOPOR IMIH YHHKATbHEIE 0COOeHHOCTH KOHKPETHOTO MaIfHeHTA.
Pexomenpars, spdexTHRHAA B cpeHEM I I'PYIOIEL, MOJKET OBIThH
HEOITTHMAJILHOI HIIH JajkKe BPETHOH I OTIELHOTO YETTOBEKA.

YK-1.1, IIK-3.1

5. Bonpoc: Uto Takoe "anropHTMHUYeCcKas CIIPaBeIIHBOCTE" H KaKHM 00pazoM
bias (cMelleHIe) B TaHHBIX MOXKET MPHBECTH K HECITPABETJIHE BIM
METHLIHHCKHM PeLeHHIM !

ITaJ0H 0TBeTa: AIropUTMHUYecKas CIpaBelIUBOCTh — 5T0 TpeOOBaHHE K
arropHT™MaM M He THCKpHMHHHPOBATE H He IIPHYHHATE HEeOITp aBlaHHOTO
Bpejia oIpeielIeHHBIM I'pyIoiaM (II0 pacoBoMY, TeHepHOMY, COIHAIILHOMY
IpH3HAKY). Bias B JaHHBIX (HaIrpHMep, HCTOpPHUYECKHe TaHHbBIE, TTIe
oIIpejlelIeHHbIe IPYITIEI OBIITH HeJoJIeYeHbI HITH Hel000 CIIe[TOBaHbI) ITPHBOIHT
K TOMY, UTO aJITOPHTM, 00yUEeHHEIH Ha TaKHX JTaHHBLIX, OyIeT XyKe padoTaTth
I STHX TPYIOL JTO MOJKeT BEIPA3HTHCI B MeHee TOUHBIX JHArHO3aX,
3aHIDKEHHOM TIPHOPHTeTe A MOJIYUYeHHA TIOMOIIH HITH HepelleBaHT HbIX

P EeKOMEHT aIHAX,, YCYTYOIISII CYIIEeCTR VIOIee HEPABEHCTRO B 3IOPOREE.

OIIK-9.1, YK-1.1

1. 3agaua: BrI aHamHpyeTe JaHHEIe IS HCCIIE0BAHHA CBST3H MEXKTY
ITPOKHB aHHEM BOJIM3H aBTOMArHCTPaIH H Pa3BHTHEM aCTMEI Y JIETei.
OOHapyKeHa ITONI0KHTeIbHAsI KOppersiia. Mo KHO JIH YTRepPKIaTh, UTO
3arps3HeHHe BO3IyXa — IpHUHHA acTMBI? Kakrie anbTepHaTHBHEBIE
o0wsacHenna (confounding factors) HeoOxXoaHMO ITPOBEPHTE?

OTajoH oTBeTa: HeT, Helb3s YTBep KAATh O TP HUHHHO-CJIEACTBEHHOI
CBSI3M HA OCHOBE TOJIbKO KOppeaaliui. AJIbTepHATHUBHbIE 00bACHEHH A
(confounders): 1) CouuanbHo-3xkoHoMUYeckuii craTyc (CDC): PafioHsl y
Tpacc HacTo JelleBIIe, TaM KHBYT CEMBH ¢ Oonee HIBKHM C3C, UTo caMo T1o
ceOe CBSI3aHO C PHCKAMH JJIS 3 0POBRBSA (IHTaHIe, CTPeCC, TOCTYII K
MenIioMoIrH). 2) Kypenue poauredieii (MoxeT OBITE O0lIee pacIIpoCTpaHEHO B
STHX I'pyImiax). 3) Haauuue Apyrux HCTOUHUKOB

3arpsizHeHHA (IPOMBIIUIEHHEIE IIPEATIPHATHA B TeX JKe pafioHax). J]11s
ITPOBEPKH HYKHO HCITOJIE30BaTh MeTOBI MHOT0(haKTOPHOT'O aHAIIH3a, YTOOKI

YK-1.1, IIK-3.3
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m30rHpoBarh 3 ekt 3arpasuenis ot 3¢ dekra CIOC H ApyTrHX PakTopoR.

2. 3agaua: ccaemopaHie Ha OONBINMX JaHHBEIX TTOKA3aII0, YTO MAI[HEHTEL,
IIPHHHUMABIITHE TIperiapar A, pee roCIHTaI3HPOBAIIHCH C CeplleyHOH
HeJI0CTAaTOYHOCTEIO, UeM Te, KTO IpHHHUMAaI IperrapaT b. @apMxoMItaHHA-
IIPOHM3BOAHTEIND IIperapara A X0UeT HCIIOIIB30BaThk 5TOT BEIBOJ, B PeKIIaMe.
[Touemy 5TO MOKeT OBITH HEKOPPEKTHO C MeTO/0JIOTHYECKOI TOUKH 3peHH:?
OTaJIOH OTBeTa: OT0 HabJrogaTelIbHOe HccaeqopaHue, a He PKII.
BrIsiBIIeHHAsA acCOIHAINS MOJKeT OBITh 00YCIIOBIIEHA CHCTeMAaTUUYeCK O
o1nOKkoif HazHaueHHA (channeling bias). Bpaun Mormm HazHauaTs OoJlee
Oe3oITacHEIH IpeltapaT A MalfHeHTaM C H3HAualIkbHO 0ollee HI3KHM PHCKOM HITH
OoJtee panHHel cTagHeii 3abonepaHd, a rperapaT b — Oonee TOKeIbIM
rmarpeHTaM. TakuM o0pa3zoM, pa3HHIIa B HCX0axX MOKET 00bICHATHCS He

3(ppeKTHRHOCTHIO MPEITapaToR, a HCXOAHBIMH Pa3IHUMHAIMH B TPYyIIIaxX
TAITHEHTOR . [[71 peKTaMHBIX 3asBIIeHHIT He0OXOTHMEI JT aHHEIE
PaHAOMIT3HPOBaHHBIX KOHT POIIHPYEMEIX HCCIIET0BaHIHIl.

YK-1.1, IIK-3.3

3. 3agaua: B perroHe 3arnyimeHa IporpamMma IejieBoH JUCITaHCePH3al[HH I
BBIABJIEHHMA pPaKa JIETKOI'0 CpelH KyPIWIBLIIHKOB. Hepes roj rmokKasaTeib
CMEPTHOCTH OT PaKa JIETKOT'0 B PETHOHE He H3MeHHICcsa. O3HavaeT JIH 3T0, UTO
rmporpaMma Hed pdekTHBHA? Kakue JTOIMOITHHTEILHEIE JTaAHHEBIE H aHATH3E
HY>KHEI JJIs1 OL[EHKH

JTaJao0H oTBeTa: Her, He o3HauaeT. CMEPTHOCTE — 3aIla3/IbIBATOIIHIT
rokazaTelIb. J[11s1 orfeHKH 3(h(peKTHRHOCTH ITPOrpaMMEI CKPHHHHTA HY KHEI
npyrie MeTpHkH: 1) OxBat nesieBoii rpynmnel. 2) Ko/inuecTBo BhIABJIEHHbIX
civuaeB. 3) Ctagus BeisgBJaeHUA (o paHHMX cragwii [-1I cpequ
BEIBJIEHHBIX JOJIKHA YVBeTHuHThEC). 4) [lokazaTenn

BLLKHBAEMOCTH (HarmpHuMmep, 1-TeTHSSI BEDKHBRAEMOCTE) CPeIH BLIIRIIEHHBIX B
rporpamMe. 5) CpaBHeHHe ¢ KOHTPOJbHBIM PernoHOM Oe3 ITporpaMMEL
Bo3moxHo, mporpaMma 3¢ eKTHBHA, HO JJI BIISTHIA Ha MOITYILIIIHOHHYIO
CMEPTHOCTh HY KHBI BPEMS H BBICOKHIT OXBAT.

IIK-3.1, IIK-3.3

1. 33,[[5115[3: HEH_[HEHTI{H Y3HAJIa, UTO €€ ITHCTOJIOTHYCCEKIIC DGPH?L[BI:. OCTABIITHCECAH

ITOCJIe OITepalliH 5 IeT Ha3zaJl, OBUTH HCIIOIEL30BAHEI B HCCIIETOBAHHH 10
TeHOMHOMY ITPO(ITIHPOBAHHIO paKa MOJIOUHOIT JKeJIe3kl 0e3 ee
IOTIOIIHHUTEILHOT O corjlacHd. OHa BeIpakaeT OecriokoficTeo. Kakme sTHUecKHe
apryMeHTHI MOZKHO IIPHBECTH KaK B 3all[HTy TaKOI'0 HCITOJIL30BaHHsA, TaK H B
3AIMATY IIPaB IMal[HeHTKH?!

JTajiod oTBeTa: B 3amury ncnoans3zoBanus: 1) ObdimecTeeHHas

noJib3a: lMccieqopanie MOKeT CIIACTH JKH3HH OYIVIMHX ITaI[HEHTOR.

2) Munumuzanus epeaa: O0pa3Iml OBITH aHOHHMI3HPOB aHEL.

3) IlpakTiuHocTs: [lomyyeHIie TOBRTOPHOTO COITIACHS IS THICSY apXHBHBIX
o0Opa3110B YacTo HeBo3MOXkHO. 4) IIpaBoBas ocHoBa: Bo MHOIHX
FOPHCIHKIIHAX HCITONIL30BaHHe 00e3THUeHHBIX OHOMATEPHAIIOB B

HCCIIEOB aT eJIbCKHX 1eIIIX pa3pelreHo.

B 3amty npaB nanmeHTKH: 1) VBaskeHne aBToHoMHUH: [lalfHeHTKa HMeeT
ITPARO 3HATEL H KOHTPOIIHPORATh, KAaK HCITOJIL3VIOTCA ee OHOJIOTHUECKHE
MarepHansl. 2) IIpaBo Ha oT3BIB coraacus (Jake ecIIH ITEPBOHAYAIILHOE
cornmacHe OBUIO TaHO B 00NHMX uepTax). 3) Ilcuxosoruyeckuii
auckoMm@opT: CaMo 3HaHHe O TAKOM HCITOJIIE30BAHHH MOJKeT BEI3BIBATh

OIIK-9.1
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Tperory. 4) Bo3aMoskHOCTh KOMMepUYeCKOro UCIoJab30BaHUsA Oe3 ee BeToMa.
UpeamsHBIT TOAXO0 — MpO3pauHas ITOJIHTHKA H B0O3MOKHOCTE opt-out.

10

5. 3agaua: BrI ruiaHHpyeTe HCITOIB30BaThE MOOWILHOE TIPHIIOJKEHHe 71 cOopa
TAHHBIX O (pr3MUecKkoif aKTHBHOCTH H HACTPOEHHH Y ITAI[HEHTOR C JlelIpeccHeit
B HCCJIEJOBATEILCKHX 1eILIX. COCTaBbTe KPAaTKHii CITHCOK KIIFOUEBBIX ITYHKT OB,
KOTOPBIE JOIKHEI OBITH B HH()OPMHPOBAHHOM COITIACHH /I YUaCTHHKOR
TaKOro IH(POBOT0 HCCIIET0BAHHA.

JtajioH oTBeTa: 1. Ileans uccnenoranus: M3yueHue CBI3H MeXIY
AKTHBHOCTLIO H CHMITTOMaMH JieripeccHH. 2. CoOupaemMble JaHHbIe: THITHI

maHHEIX (1arH, GPS (ecimH HyKHO), OTBETEI B OIIPOCHHKAX ), YacToTa cOopa.
3. Ucnonb3oBaHne JaHHBIX: TOIBLKO I HAYUHBIX 1esTeft, Iy OJIHKaIH B

o0ezmuenHoM BHe. 4. KonpuaennuuaabHocTh: OrmicaHHe Mep 3all[HTEI
(mmudporanme, aHoHHMMM3alpe). 5. Pucku u benefits: MurmManmbpHBEIe pHCKH
IUUTS TIPHBATHOCTH, TIPsIMAst TIONIb3a AW, HO BKIIAJ, B HAYKY.

6. Jlo6poBoabHOCTE: [IpaBo oTkazaThed B JIE0O 0t MOMEHT Oe3 ITOCIIeICTRHIA,
VI aJIHTL CBOH AaHHEIe. 7. KoHTakThl: /11 BOITpOCOB 00 HCCIIefORAaHHH H
HAPVIIEHHIX ITIPHBAaTHOCTH. 8. IIpogoakuTebHOCTL cOOpa JaHHEIX.

OIIK-9.1, OIIK-
6.3
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OIIEHOYHBIE MATEPHUAJIBI 11 IPOMEXKYTOUYHOM ATTECTAILIUHA

CnenupuKaAHSA TeCTOBLIX 3aJaAHUH 115 MPOMEKYTOUYHOH ATTECTAINH
O01ee KOJINIeCTBO TECTOBBIX 3adaHuii— 112

M3 HuX mo THIIY 3aJaHHHA

NeNo
Obmee NoNe 3agaHH i 3aKPBITOrO THIIA NoNe 3aJaHHI OTKPBITOI O THIIA KOMOHHH POBAHHBIX
KOJIHYECTB O -
[IpoBepseMble ) 3alaHin
3aJaHuH QA
HNJIK (koasbl)
[IPOBePKH Ha es160p Ha es160p C Kpamxum onee nom € C
H
NAK O0HO20 HeC KOJIbKO Ha vemanoeneniie “ Sl e C' ss1bopom oneen i
ycmaroenettiie CI0 8/ CI0 80C OYe MAHUA/ Onige mom
HpPAGUIbHOZO | HPAGLUTL HBIX HOCNe006ameNbHOCHIL obocHosare M ev1bopa
coomnee mcmen (mpex u bonee
oneeni Oneenoe S S T ¢108)
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