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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto Kypca sBIsE€TCS H3yueHHE CMOCOO0B cOOpa MEIMUIIMHCKUX JIaHHbBIX,
COBMEIIEHHUS JIaHHBIX M3 Pa3HbIX MCTOYHHUKOB M BBIOOpa pPENIEBAHTHON CTPYKTYpHI
JUTSL TAHHBIX.

JlaHHbBIT  Kypc HEOOXOAuM Ui HAy4YHO-HCCIIEIOBarelbCKOM  paboThI
CTYAEHTOB II0 HAlPABICHUI0 MAaruCTEPCKOM Mporpammbl. Takke [TaHHBIA Kypc
UTpacT BAXKHYI pOJb B (POPMUPOBAHUU TBOPUYECKOTO HHXKEHEPHOTO MBINIICHUS
CrenuaIicTa J00ro mpoduis, MOATOTOBKH OOIIETEOPETHYECKON O0a3bl s
MPUKIAIHBIX U MPOPUITHPYIOIINX JUCITUTLINH.

1.2 3apauu u3yyeHus JUCUMIIMHBI

3agayeil kypca sBiseTcss OOydeHHE OCHOBHBIM MeTogaMm cOopa U
CTPYKTYpUPOBaHHUSI  PE3yJIbTarOB KJIMHUYECKUX HcOblTaHuM. Kypc BkitouaeT
oOy4eHHE pa3IMYHBIM CTaHAapTaM CTPYKTYpPhl JIaHHBIX B 3aBUCUMOCTH OT
MPOBOJMMBIX MEIUIIUHCKUX MEPOIIPUSITHH.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOH MPOrpaMMbl

Koa n HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOMneTeHUunn

IIK-1: Cnioco0eH ocymecTBIAATH BHIOOP GOpM M METOA0B HAYYHO-HCCJIEA0BATEIbCKOI
JesITeJIbHOCTH B COOTBETCTBHMU € NMPOoQuIeM HAYYHOI0 HCCJIeI0BAHUSA

[IK-1.1: Umet u aHanu3upyer 3HATh BUJIBI METUITUHCKOHN HH(DOpMaIuu

Hay4YHYI0 HH(POPpMALUIO JUIs YMETBIIPOU3BOIUTh UTEPATUBHBIE BEIYUCICHHSI B OJTHON
ocyiecTBiIeHus BbIOopa popm 1 | u3 BeIOpanHbix cpen (Python, R, Fortran, C++)
METO/I0B Hay4YHO- BJIJIETh METOJIaMHU TIOMCKA U aHAIM3a HAyYHOH
UCCJIEI0BATENIbCKON nH(OpMaIUH [T OCYIIECTBIICHUS BEIOOpaA (hopM 1
JeSITEIbHOCTH B COOTBETCTBHM C | METO/I0B HayYHO-UCCIIE0BATEIbCKON AE€ATEIBHOCTU B
npoduIeM HayYHOTO COOTBETCTBHUH C POQHIEM HAYYHOTO UCCIICIOBAHUS

HCCJICIOBAHUS; CTABUT LICIIH U
3a]a4i UCCJICIOBaHMS,
000011aeT ¥ TPEICTABISIET
pE3yNbTaThl UCCIIEAOBAHMS,
OIICHUBACT MX TOJTHOTY,
JIOCTOBEPHOCTH, HOBU3HY H
MEPCIIEKTHBBI IPAKTHIECKOTO
npuMeHeHus; GopMUpyeT
HAyYHBIC OTYETHI U
MOJATOTAaBINBACT TEKCTHI
HAyYHBIX ITyOTUKAIIHA




I1K-1.2: Pemaet nocraBieHHEIE
B HayYHOM HCCJICIOBaHUHU
3a7a4M C MCIIOJIb30BaHHUEM
COBPEMEHHBIX METOANYECKUX

3HaTh OCHOBBI METOIMYECKHX MOAX0JI0B
YMETh TPOHU3BOIUTH UTEPATUBHBIC BHIYHCICHUS B OHOM
u3 BeIOpanHbIX cpex (Python, R, Fortran, C++)
BJIQJI€Th HABBIKAMH ITOCTAaHOBKH IIeJICH 1 3a/1a4

HOJXO0J0B U
CTEUATN3UPOBAHHOTO
000pyaOBaHUS

HCCIIEZIOBAHUs, 0000IICHHS U TIPEACTABICHHS
pe3yIbTaTOB MCCIIEIOBAHMS, OIIEHKH UX TOJTHOTHI,
JIOCTOBEPHOCTH, HOBU3HBI U MIEPCIIEKTUB MPAKTHYECKOTO
MIPUMEHEHHST; HaBBIKaMU (POPMHUPOBAHHS HAYIHBIX
OTYETOB U MOJTOTOBKU TEKCTOB HAYYHbIX IyOJIMKAIIMIA;

YK-2: CniocodeH ynpasJjsiTh IPOEKTOM HA BCeX ITANAX €r0 *KU3HEHHOr0 MKJIa

VK-2.1: Pa3pabarsiBaet
KOHIICTIIIUIO TIPOEKTAa B PaMKax
0003HaYEHHOW MPOOIIEMBI,
bopmynupys 1enb, 3a0a4H,
aKTyalbHOCTb, 3HAYMMOCTb
(Hay4HY10, TPAKTUYECKYIO,
METOAMYECKYIO U UHYIO B
3aBUCUMOCTHU OT TUIIA IPOEKTA),
O’KU/IaeMble Pe3yJIbTaThl U
BO3MOXHBIE C(Hepbl UX
PUMEHEHHUs

3HaTh KOHIIETIIHIO MIPOEKTa B paMKax 0003HAYEHHOM
po6aemMbl, GopMyIupys 1eJb, 33/1a4H, aKTYTbHOCTb,
3HAYMMOCTH (Hay4YHYIO, IPAKTHIECKYIO0, METOINIECKYIO
Y MHYIO B 3aBUCIMOCTH OT THIIa POEKTA), 0KHUIaeMbIe
pe3ynbTaThl U BO3MOKHBIE c(hepbl NX TPUMEHEHHS
yMeTb pa3pabarbIBaTh KOHIEMIIUU POEKTA

BJIAJICTh HABBIKAM{ HAMCAHUS HAyYHBIX TEKCTOB

VYK-2.2: CnocobeH BUAETH
o0pa3 pe3ynbTrara 1esTeIbHOCTH
nu HJ'IaHI/II)OBaTI)
[IOCJIEOBATENLHOCTD IIAr0B IS
IOOCTHIXKCHHUA JAaHHOI'O
pe3ynbTara

3HaTh OCHOBBI OPOPMIICHUS HAYUHBIX OTYETOB
YMETb CO3/1aBaTb 00pa3 pe3yJibTara AesTeIbHOCTH U
IJIAHUPOBATh MOCIIEJOBATEIIBHOCTD IArOB JUIs
JOCTHKEHHMSI IaHHOTO pe3yibTara,;

BJIaICTh HABBIKOM HAlIMCAHUA HAYYHBIX TCKCTOB

VK-2.3: ®opmupyer mias-
rpaduk peanru3ayu MpoeKTa B
EJIOM U TIJIaH KOHTPOJISI €T0
BBITIOJTHCHHSI

3HaTh OCHOBBI HAITMCAHUS TIAHOB
YMETh PEATU30BbIBAThH IJIaH KOHTPOJIS
BJIaJIeTh HaBBIKOM (hOPMUPOBAHUS MIIaH-TPaPUKOB

VYK-2.4: Opranuzyert u
KOOPJIMHUPYET paboTy
YYaCTHUKOB ITPOEKTA,
CIOCOOCTBYET
KOHCTPYKTUBHOMY
IPEOIOJICHUIO BO3HUKAFOIITUX
pa3HorIacuii ¥ KOH(IUKTOB,
obecrieunBaeT paboTy KOMaH bl

3HaTh OCHOBBI IIPOEKTHOM JIESITEIHLHOCTH

YMETb IIPEO0/I0I€BaTh BOSHUKAIOIINE Pa3HOTTIACHS U
KOH(JIUKTBI

BJIAJIETh HAaBBIKOM PabOTHI B KOMaH/Ie

VK-2.5: IIpeacrasnsier
nyOJIMYHO pe3yNIbTaThl IPOEKTa
(MM OTIENBHBIX €ro 3TaroB) B
dbopMe 0T4YeTOB, CTaTed,
BBICTYIIJICHAN Ha HAYYHO-
NPaKTUYECKUX CEMUHapax U
KOH(EepeHLHIX

3HaTh OCHOBBI HAIlMCAHUS CTarel

YMETb MPEACTaBIATh MyOIMUHO Pe3yIbTaTbl IPOEKTa
(MM OTIENBHBIX €r0 3TarnoB) B GopMe OTYETOB, CTATEH,
BBICTYIUICHUH HA HAyYHO-IIPAKTUYECKUX CEMUHApax U
KOH(epeHIHSIX;

BJIaZ€Th HABBIKOM O(hOpMIICHUS CTaTel




VK-2.6: [Ipennaraet 3HaTh BO3MOXHBIE ITyTH (AITOPUTMBI) BHEJIPEHHUS B
BO3MOJKHBIE IyTH (AITOPUTMBI) | IPAKTHKY PE3YJIbTATOB MPOEKTA (MJIM OCYLIECTBIISET €T0
BHEJPEHUS B IPAKTUKY BHEJIPEHHUE).

pe3yJIbTaToB NpOeKTa (WK yMeTh paboTarb B KOMaH 1€
OCYIIECTBIISIET €r0 BHEJIPCHHUE) BJIaJIeTh HaBBIKOM O(OPMIICHHUS TPOEKTOB

1.4 Oco0eHHOCTH peaM3alMu JUCIUTLTAHBI
SI3BIK peanu3anuy IUCUUIUIMHBL Pycckuil.

Hucuuruinaa (Monyiib) peanusyercs ¢ npumeHeaneM J0 u JIOT

URL-anpec u Ha3BaHHEe 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=13023.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 0,78 (28)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 0,39 (14)
MIPAKTHYCCKUE 3aHATHS 0,39 (14)
CamocrosiTesqbHas padora 2,22 (80)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
TeKLHORHOTO CamocTosTenbHas
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
3NO0C anocC 3N0C 3UO0C
1. Paznen 1. Co0p u coBMenieHHe KIMHUYECKUX JAHHbIX
1. CxopocTb cOOpa JaHHBIX U UX COBMEILICHHE 4
Busyanuzanus MeIUIUHCKUX JTAHHBIX
2. I'paduueckoe n300pakeHNEe METUITUHCKON HH(DOpMAITUn 4
CniooOslI npeicTaBiIeHns MEAUIIMHCKONW HH(pOpMaIiK
3. U3yueHue nureparypsl 20
2. Paznen 2. CpaBHeHHe CTPYKTYPHPOBAHHBIX U HECTPYKTYPHPOBAHHBIX MeIMIMHCKUX TAHHBIX
1. UadopmarrionHast EMKOCTh CTPYKTYpUPOBaHUS 4
CrnocoObl CTPYKTYpHUpOBaHUS
2. [lotepst uHbOpMaLIMK B HECTPYKTYPUPOBAHHBIX TaHHBIX 4
CtpykTypHupoBaHue 0a3bl TaHBIX
3. U3yueHue nureparypsl 20
3. Paznen 3. MeToabl padoThl ¢ HEAOCTAIIUMHI JAHHBIMHU
1. CxopunroBas onienka Heurnopupyemsble JaHHbIE 6

O0630pHas BEIOOPKA




2. Metona B3BeneHHOM perpeccuu J{BoiiHas HaIEKHOCTh
I'enepanuzoBannbiii MeToa MoMeHTOB (GMM)

3. U3yueHue nureparypsl

40

Bcero

14

14

80




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

MunskamanoBud B. K. Atnac KTuHUYECKOTO UCCeIOBaHus: yueOHOe
nocooue Al yupexJ1eHui, 00ecneyrBaoIIUX MOJyYeHUE BBICIIETO
MEIUIIMHCKOTO oOpa3oBaHus(MuHCK: Boimmiimas mkosna).

Efron B., Hastie T. Computer Age Statistical Inference: Algorithms,
Evidence, and Data Science: monographs(Cambridge: Cambridge University
Press).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacCHpOCTPaHsieMoOe MPOrpaMMHOe

obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecnevyeHune, HAa KOTOPOEe YHHBEPCUTET UMeeT JTULEH3HI0, 4 TAKAKe CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1.

PaboTa ocymiecTBisieTcst Mpu MOMOIIH IIMPOKOTO CHEKTPa JIUIEH3NOHHBIX
IPOrpaMMHBIX MPOYKTOB, 3aKYIIJICHHBIX MO Mporpamme pasButust COY:
Microsoft Office, Adobe Acrobat u 1p., a Tak e COBpeMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH (3JIEKTPOHHBIE 0a3bl JAHHBIX, OTKPBITHIX
o0pazoBarebHBIX PECYPCOB H JIP.).

4.3 UnTepHeT-pecypchbl, BKIKOYas NMpodecCuoHaAIbHbIEe 0a3bl TaHHBIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

B pamkax u3ydeHus: AUCHUTIIUHBI 00yJaroIUMCs 00€CTI€UeH JTOCTYM K
COBPEMEHHBIM TTPodeCCHOHATEHBIM 0a3aM JTaHHBIX, HH()OPMAITMOHHBIM
CIIPABOYHBIM U TTOMCKOBBIM CHCTEMAaM:

— cBOOOAHBIN AOCTYH B ceThb IHTEPHET, B T. Y. K 3JI€KTPOHHBIM
pedeparuBHbIM 0a3aM aHHBIX, BKIIOYAKOIINX HAYYHBIE )KYPHAIbI, ATE€HTHI,
MarepHuaibl HayYHbIX KOH(pEepeHUnH, UH)OPMAIIHIO 110 IUTUPYEMOCTHU CTaTeH,
B TOM 4HCJI€ U JUIsl poccuiickux aBTopoB (M3narenscTBo «Jlanby, Hayunas
anextpoHHas oubiamoreka (eLIBRARY.RU));

— noctyn k Freedom Collection uznarensctsa Elsevier, B KOTOpyO BXOAST
AJIEKTPOHHBIC HAYYHBIC ITOJTHOTEKCTOBBIC KYPHATHI TI0 BCEM 00JIacTSIM HayKH,
TexHUKH, MmeauIuHbl. OxBar 6osee 15000 Ha3BaHMIT )KYpPHATIOB.

S @oHa OLEHOYHBIX CPeICTB

OueHouHbIE CpeACTBA HAXOJATCA B MPUIIOKEHUU K paboyuM Mporpammam

TUCIATIIAH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS

06pa3OBaTeJ'II>HOFO npomecca 1mo ImCumnJjJauHe (MO)Iy.]'IlO)

Heob6xomumMoe utst peanu3anii JUCIUIUIMHB « CTPYKTYPHUPOBAHHE MEIUITUHCKUX
JAHHBIX)» MarepUaTbHO-TEXHUYECKOe 0OecTieueHne BKIII0UaeT B ceosi:



yueOHbIe ay TUTOPHUHU, 000pYyIOBaHHBIE alapaTHO-MPOrPAMMHBIMH KOMILIEKCaMH
«Marblii mpe3eHTanOHHBIN KoMITIeKeY/«Jlocka oOparHoii mpoekunny»/«CpeaHuii
NIPE3CHTAIIMOHHBIN KOMILIIEKCY,;

KOMITBIOTEPHBIN KJIACC, YKOMIUIEKTOBAHHBII COBPEMEHHBIMM KOMIIbIOTEpamMu, Ha 10
pabounx MecT ¢ BBIX00M B IHTEepHET.
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