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AHHOTALUSA

JononuutensHas nmpodeccuoHaibHas mporpamma npodeccuonanbHou nepenoaroTosku UT-
npodpunst «[lpuknagHoit aHanmu3 JaHHBIX B 3ApaBooxpaHeHun» (mamee — Ilporpamma)
MpelHa3HaueHa JiyIsl 00yJaronuXcs OCBOUBIIME MTPOTPAMMBI CIIEIATUTETa B 00beMe He MeHee 4
KYpPCOB, CTYAEHTHI 5 Kypca, OpAMHATOPHI U MArucCTpbl MO CHEHUAIBHOCTSAM U HAMPABICHUSIM
MOATOTOBKH 37]paBOOXpaHEHNE U MEUIIMHCKUE HayKH, He oTHecEHHBIM K U T-cdepe.

[lenpto mpodeccoHaIbHOM TEPEernoOArOTOBKU  SIBISIETCS TOJYYEHHE AaKTyalbHOM JJis
3npaBooxpanenust gononHutenbHod UT-kBamudukamuu 06.042 Croenuanuct mo OOJbIIUM
TAHHBIM.

HopMmaTiBHBIN CPOK OCBOEHHMs MporpaMMbl 252 dyaca Mpu 0YHO-3209HOM (C PUMEHEHHEM
AJIEKTPOHHOTO 00y4YeHUsl, AMCTAaHINOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI) (hOpME MOATOTOBKH.

ABTOpBI U IIperIoaaBaTCIIn:

Ne Yacos
oAU JKHOCTh M U (TeMBbI, JeKIUH ’

o/ O, 1o/KHOC 0yJI4 (TeMbl, JIeKIIHHN) BCero

n

1 Mopyns 1: BBeneHnue B npuKIiIagHON aHAIN3 8

I'ammaxmeroB A. U. -
acCUCTEHT Kadeapbl
OOLIECTBEHHOIO 3/I0POBbS U
OpraHu3anuu Tema 4. Ananu3s nanssix B Python.
3npasooxpanenust PI'bOY BO | Moayins 2: C60p 1 OATOTOBKA JaHHBIX 8
KazaHckuil rocyiapCTBEHHBIN | 3[paBOOXPAaHEHHUS IS aHATN3a
MEJIUIIUHCKUN YHUBEPCUTET»
M3 PO.

JAaHHBIX B 3IPpaBOOXPAHCHUHA

Tema 5. YipaBiieHUE JOCTYIIOM K JAHHBIM
Monyib 2: AHanmu3 OOJBIIKX JTAHHBIX B 6
3ApaBOOXPaHEHUU

Tema 5. Pa3zpaboTka KOMIJIEKCHOT'O IPOEKT
Monynb 3: AHanu3 OONBIINX JaHHBIX B 8
3/1paBOOXPaHEHUH

Tema 1 BBenenue B Oosblive TaHHBIE B
3/1paBOOXpPaHEHUH.
[IpakTuka / cTaxxupoBKa 50

BrimonHenue mpoekTHON padoThHI Ha Oaze
WH]IyCTPUAIILHOTO MapTHEPA

2 AnbmyxameToB A. A. — Monyne 1: BBenenue B npukiaaHoii ananus | 6
reHepayibHbIid qupexkrtop AO JIAHHBIX B 3[]PAaBOOXPAHEHUU
«Iudpossie pemieHus B
MeEIUIINHEY Tema 1 OcHOBHBIE NOHATHSA aHAIN3A JAHHBIX
B 3/IpaBOOXPAaHEHUU

Mopyns 2: C60p 1 TOATOTOBKA JaHHBIX 8
3/1IpaBOOXPAHEHHUS JIJIsl aHAJIM3a




Tema 1 UcTOYHUKH TaHHBIX B
3IpaBOOXPAaHEHUU: JICKTPOHHBIC
MEIULMHCKUE 3aucy, Ono0aHKH,
KINHUYECKUE UCCIEI0BAHNS

Monyib 2: CO0p ¥ MOATOTOBKA JAHHBIX
3IIPaBOOXPAaHEHHUS IS aHATN3a

Tema 2. DTUdyecKUe aCIEKThI U
KOH(DUICHIIMATBHOCTD JTAHHBIX.

Mopyns 2: C60p 1 TOATOTOBKA JaHHBIX
3/IpaBOOXPAaHEHUS JJIs aHAIIN3a

Tema 3. KoHuaeHIInanbHOCTh TaHHBIX
MAI[CHTOB.

[IpakTuka / cTaxxupoBKa

BrinonHenue npoekTHoH paboThl Ha 6aze
WHIyCTPUAIILHOTO MapTHepa

50

Uckannapos U. P - noueHt
Kadeapbl 00IECTBEHHOTO
370pOBbSl U OPTaHU3ALNHU
3npaBooxpanenus ®I'bOY BO
Ka3zaHckuil rocy1apCTBEHHBIN
MEIUIUHCKUN YHUBEPCUTET
M3 PD., K.M.H., IOLIEHT

Monynb 1: BBenenue B npukiajaHoi aHaIu3
JaHHBIX B 3paBOOXPAHEHUN

Tema 2. O630p 06nacTi NpUMEHEHUs
aHaJIM3a JJAHHBIX B 37]PaBOOXPAHCHUU.

Mapanos /. H. - reHepanbHbIil
qupexktop OO0 «CraTtTex»

Mopyns 1: BBeneHnue B npuKIIagHON aHAIN3
JTAHHBIX B 3[PaBOOXPAHCHUU

Tewma 3. [IpumeHeHue crienuanu3upOBaHHOTO
IIPOrpaMMHOT0 0OecrieueHus IS aHaIN3a
JAHHBIX B 37]paBOOXPAHECHHH.

12

BacunseBa A. T'. -
nporpammuct AO «{udppossie
pELIEeHUs] B MEAULIMHE»

Monynb 2: C60p 1 MOATOTOBKA JAHHBIX
3IIpaBOOXPAaHEHHS [T aHATTN3a

Tema 4. AHOHUMU3AINSA U [ICEBIOHUMU3 AL
TaHHBIX.

Monyib 3: AHanmu3 OOJBIIHMX JTAHHBIX B
3/1paBOOXpPaHEHUU

Tema 2. MeTozibl U HHCTPYMEHTHI 11
paboThI C OOTBITMMU TAHHBIMU

10

Monynb 3: AHanu3 OONBIINX JTaHHBIX B
3JIpaBOOXPaHECHUHN

Tema 3. Mamunanoe o0yueHue

Monyib 3: AHamu3 OOJBIIKMX JTAHHBIX B
3/1IpaBOOXpPaHEHUU

Tema 4. PeanibHble KE€WCHI TPUMEHEHUS
aHaJinu3a 6OJII>H_II/IX JAaHHbIX B
3/IpaBOOXpPaHEHUH.




Hpaxruxa / craxuponka 50

Bruiosmenne npoexrHoit pabornl na 6aze
L WH/Y CTPUAJILHOTO HapTHEpa

6 Hpocsuprun A kr.n., UT- | Mojyis 4: McKyCCTBEHHBIH HHTEIIIEKT U 8
| Jupekrop OO0 MallMHHOE 00yYEHHE B 31PaBOOXPAHCHUH
«DrusncbuoMe)y»

Tema 1 OcHOBHBIC HTOHSITHSI HCKYCCTBEIHOTO
HHTCIUICKTA U MATMHHOTO 00y deHuUsI
(JICKIIUH)

! Mojtyis 4: IcKycCTBEHHBIH HHTEIUIEKT U 10
MallMHHOE 00ydeHne B 3JJpaBOOXPAHCHUN

Tema 5. Tpumencnue HEHPOHIBIX ceTe JuIst
AlaIM3a MC/IMKO-OMOJOIMUCCKIX JAHHBIX
(JreKimm)

I Ipaxruka / craxupoBka 50

4 Brimonnenue npoexTHo# paboTe! Ha 6ase
L W11y CTPAAJIBHOIO [TapTHEpa

7 Forobepwise 10T, crapmmit | Moy 4: ViekyccTBeHHBI HHTEIUICKT 1 6
paspadorunx OO0 MalluHHOE 00YYeHHE B 3/[PABOOXPAHCHIN
«rusucbuoMe)»

Tema 2. CO0op 1 OJrOTOBKA JIAHHBIX JUIS
. o0yuenus mojiesiedt MW (siekimn)

& Caburos P.A.. crapmmit M- | Mojtyin 4: MekyceTBeHEbIA HHTCIUICKT 1 6
nikenep OO0 MallliHHoe 00YUYCHHE B 3)[PABOOXPAHCHUN
| «DrusucbunoMe;

Tema 3. Beibop u obyucnue mojiciieit
- MallMHIOro 00ydeHus (JICKI[H)

a9 Darnxo AP, ML-umxenep | Mojydis 4: MeKyceTBCHHBIA HHTEIUICKT U 8
1 OO0 «@rusucbuoMe) MalllMHHOE 00YYCHHC B 3)[PABOOXPAHCHUN

Tema 4. OreHka MoJIeJICH MAITMHHOTO
o0yyenust (JICKITHH)

lHporpamma  paceMorpena M yTBEPKJICHA IEHTPAIBHBIM  KOOPIUHAIIMOHHO-METOMYECKUM
coscron GIBOY BO Kasanckuit I'MY Munsjipasa Poceun na 3aceanuu Ne 17 ot 08 asrycra
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1. O0mue mooKeHUs
1. HopmaTtuBHas npaBoBasi ocHoBa [Iporpammei:

—  @enepanbHbiii 3ak0H OT 29 nekadbps 2012 r. Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepaunmny;

— mnocrta”oBieHue [IpaButenpctBa PO oT 11 okTsa6ps 2023 r. Ne 1678 «O0 yTBepKICHUH
[IpaBun npUMeHEHHs OpraHU3alUsAMH, OCYLIECTBISIIOIIMMH 00pa30BaTENbHYIO JAESITEIbHOCTD,
ANIEKTPOHHOTO OOYYEHHMsI, JUCTAHIMOHHBIX O0Opa30BaTEIbHBIX TEXHOJOTUH IMpH peallu3aliu
00pa30BaTEIbHBIX MPOTPAMMY;

— npuka3 Muno6puayku Poccun ot 1 urong 2013 1. Ne 499 «O06 yreepxaenun [lopsnka
OpraHM3allid M OCYIIECTBICHHS 00pa30BaTENbHON JEATENBHOCTH TO JOMOJHUTEIHHBIM
npodeccruoHanbHBIM IPOrPAMMAM;

— mnpukaz Munobpuayku Poccun ot 19 oktsabps 2020 r. Ne 1316 «OO6 yTBepkIeHUU
nopsAJIKa pa3pabOTKU JOMOJHUTEIBHBIX MPOPECCHOHATBHBIX MPOrPAMM, COJEPKALIUX CBEJICHUS,
COCTaBJISIOIINE TOCYAAPCTBEHHYIO TallHy, U JOMOJIHUTEIbHBIX MPO(ecCHOHANBHBIX MPOrpaMM B
obnactu uH(pOpMaIIMOHHOHK Oe30macHoCTH (Hanee — npuka3z MunoOpHayku Poccuun Ne 1316);

— (¢enepanbHBIM  TOCYJApPCTBEHHBIM  00pa3oBaTeNbHBIM  cTaHAapT  ¢eaepaibHOro
TOCY/IapCTBEHHOTO 00pa30BaTENIBHOIO CTaHJAapTa BBICIIETO OOpa30BaHMs IO HAIPABICHUIO
noarotoBku 09.03.01 MudopmaTnka u BbIYMCIHUTETbHAS TeXHUKAa (ypOBEHb OakaiiaBpuara),
YTBEP)KIEHHOr0 npukazoM MunoOpHayku Poccum ot 12 suBaps 2016 r. Ne 5 (nanee Bmecrte —
dI'0C BO));

— mnpodeccuonanbhbiii  crangapt 06.042 «Cneumanuct 1o OOJBIIMM  JaHHBIMY,
YTBEPXKACHHBIN NpruKka3zoM MuHucTepcTBa Tpyaa U coranbHou 3amuTel PO ot 6 utons 2020 rona
N 405H (nanee — nmpodeccuoHaNbHBINA CTAaHAAPT)

2. TepMuHBI U ONIpe/iesieHUs1, McNoJb3yeMble B IIporpamme

HNomnonaurensHas UT-kBamudukanus — xkBanudukamnms, npuodperaeMas B X0Jie OCBOSHUS
[TporpamMmmbl 00y4arOIIIMMHUCS:

1) cnenmanbHOCTEH W HampaBlICHH MOArOTOBKH, oTHecEHHbIX K UT-chepe, — B wactu
dbopMupOBaHUS HABBIKOB HCIIOJIB30BAaHUS U (OPMUPOBAaHUS IUPPOBBIX KOMIETEHIINH,
HEOOXOMMBIX JJIs1 BBIMIOJTHEHUST HOBOTO BHU/1a TPO(GECCHOHANBHOM NIEATEIIEHOCTHA B COOTBETCTBHU
C mepevyHeM obsacTell MUQPPOBBIX KOMIIETEHIIMN COIMIacHO MpuioxeHuto 1 k Meronuke pacuera
nokazatens: «KoxmuecTBo 00yueHHBIX, MONYYMBIIMX AONOIHUTENbHYI0 WUT-kBamudukamuo Ha
«mdpoBeIX Kadeapax», yTBepxkaA¢HHOW mnpukazom Muniudpsr Poccun Ne 1180 (mamee —
Meroauka pacueta [Tokazarens);

2) crienMaibHOCTEH M HAIIPaBICHUI MOATrOTOBKH, He oTHecEHHBIX K U T-cdepe, — B obmactu
CO3/IaHUSl aNTOPUTMOB W KOMIBIOTEPHBIX MPOTPaMM, TMPHUTOAHBIX JJIS TMPAKTHIECKOTO
PUMEHEHHUS.

CrienuanbHOCTH M HaIlpaBIICHUS MOATOTOBKH, oTHeCEHHBIE K U T-cdepe, — ciennanbHOCTH U
HaIpaBJIeHUs MOJTOTOBKH, MIEPEYUCIICHHBIE B TIEpEeYHE HAMPABJICHUM MOArOTOBKU (0akaiaBpuar)
U clieluanbHOCTEN (CIENUANINTET) BhICIIET0 00Opa3oBaHuUs B MPUIIOKEHUU 2 K MeTonuke pacueTra
ITokazarens.



CrienuanbHOCTH 1 HAIIPpaBJIEHUs IOATrOTOBKH, He oTHecEHHBIE K U T-cdepe, — cenmansnoctu
U HampaBJeHUs MOJArOTOBKH (OakajmaBpHar, CHENUAIUTET, MarucTpaTypa, OpAHMHATypa), He
yKa3zaHHblE B [I€peYyHEe HampaBiIeHUH MOAroTOBKM (OakajmaBpuar) U CHELUAIbHOCTEH
(cneruanuTeT) BHICIIETO 0OOpa30BaHUs B MpUiIokeHuH 2 kK Metoauke pacuera [lokazarensi.

[udposas kommeTreHIus (KOMIETEHIMA) — 00pa30BaTelbHBIA pe3yiabTaT, (popMUpPYEMBIi
npu  ocBoeHuu Ilporpammsel, HEOOXOAMMBIM  JUIsI  NPUOOPETEHUS  JAONOJHUTEIbHOU
NT-kBanudukanum 1 BbIPAXKAIONMIUNUCS B OCYIIECTBICHUH JEATEIBHOCTH B O0JACTH CO3aHUS
QITOPUTMOB M KOMIIBIOTEPHBIX IIPOIPaMM, IPUTOAHBIX JUISI HPAKTUYECKOrO IPUMEHEHMS,
BBINIOJIHEHUU HOBOI'O BHJ1a MPO(EeCCHOHANBHON e TEIbHOCTH.

eneBoii ypoBeHb CGHOPMHUPOBAHHOCTH KOMIIETEHIIMH — YyCTaHOBIEHHbIA [Iporpammoit
YPOBEHb C(OPMHUPOBAHHOCTH KOMIETEHLUH B COOTBETCTBUM C Marpuiei KOMIEeTEeHIu,
aKTyaJIbHBIX JUIsl HTU(PPOBOI 3KOHOMUKH, ¢ IpHOpUTETOM KomneteHui B UT-cdepe.

Martpuna undpoBbIX KOMOETEHIUH — MaTpULla KOMIIETEHINH, aKTyaJIbHBIX JJIs UPpoBOH
HSKOHOMHUKHU, C THpuoputeroM KkomnereHuuil B WT-cdepe, paspaboraHHas YHUBEPCUTETOM
Nunononuc npu yuactun U T-koMnaHuii 1 yHUBEPCUTETOB-Y4aCTHUKOB IporpaMmsl «IIpropurer-
2030», mpencraBnsmoomas co0oil mepeueHb KOMIETEHLUH, CTPYKTYPUPOBAHHBIM MO cdepam
MPUMEHEHMS], TUITY KOMIIETEHIINM, YPOBHAM UX CPOPMUPOBAHHOCTH U XaPAKTEPUCTHKAM.

3nanue (3) — uHopmalus 0 CBOMCTBAX OOBEKTOB, 3aKOHOMEPHOCTSAX MPOLIECCOB
W SIBJICHUM, TpaBUJaX HCIOJB30BAHUS ATOM HHQPOpMAIUU 7l NPUHATUS PEIICHUH,
MPUCBOCHHAsT 00YYaIOIIMMCS Ha OJTHOM M3 YPOBHEH, MO3BOJISIONIUX BHITIOJHATH HAJl HEU
MBICIIUTEIIBHBIE OIIEPALIUU.

YMmenne (Y) — OCBOCHHBIN CyOBEKTOM CIOCOO BBHITIOJIHCHHS JCHCTBHS, 00ECIIEUYNBACMBIN
COBOKYITHOCTBIO MPHOOPETEHHbIX 3HAHUN M HaBBIKOB; orepanusi (AelcTBHE), BbINOJIHsAEMAs
OTIpeIeJICHHBIM CITIOCOOOM U C ONPEAETICHHBIM KaueCTBOM.

OnbiT  mpaktuyeckont nesrensHocTH (OIIl) — oOpasoBaTenbHbI  pe3ysbTarT,
BKJIFOYAIONTUH BBIMOJTHEHHE 00YyJaronuMCs A TEIbHOCTH, 3aBEPIIAIOIICICS MOTyYeHuEeM
pesyabrara / mpoaykTa (3JeMEHTa MPOAYKTa), 3HAYUMOTO TNPU BBIMOJIHEHUH TPYIOBOM
(GyHKIHMH, B YCIOBUSIX PEATBHOTO MPOU3BOJICTBA UM B MOJIETILHOM CUTYaITUH.

JlononHutensHas NpogeccuoHadbHasi MporpamMma MNpopecCHOHANBHON MNepernoaroToBKU
(ITporpamMa) — KOMIIJIEKC OCHOBHBIX XapaKTEpUCTHK oOpa3oBaHus (00beM, coaepKaHHE,
TUTAaHUPYEMbI€ pe3ybTaThl) U OPraHU3AMOHHO-TIEJarOTMUECKHUX YCIOBH, KOTOPBIHM peicTaBlIeH
B BUJIe yUeOHOTO IJIaHa, KaJIeHJapHOTo yueOHoro rpaduka, pabounx mporpaMM y4eOHbIX KypCOB,
JUCUUTUTHH (MOJyJIei), OLIEHOYHBIX U METOJUYECKUX MAaTEepPHAaJIOB, a TaKKe MPOrpamMMm y4eOHOH
Y TIPOM3BOJICTBEHHOM TMPAKTHK, CTaXUPOBOK U (OpM aTTeCTallid, HWHBIX KOMIIOHEHTOB
U o0ecrieynBaeT MPUOOpPETEHUE JONMOJHUTENbHOW KkBanu¢pukauuu. Ilporpamma  mMoxer
pa3pabaTbiBaThCd C YYETOM TIOJIOKEHUH NPO(ecCHOHANBbHBIX CTAaHAApTOB, (eaepaibHbIX
rOCy/apCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB, TPEOOBAHUMN PbIHKA TPy (MHIYCTPUN).

PabGowass nmporpamma —  HOpPMATHBHBIH  JOKyMEHT B  coctaBe [Iporpammel,
periIaMeHTUPYIOUIMM B3auMOJeHcTBUE mpenojaBarenss U oOydaroluxcs B XoAe ydeOHOro
npolecca Ipy peaanu3aluy CTPYKTYPHBIX 351eMeHTOB [Iporpammsl (MOAYIb, JUCHUILIMHA, KypC).



[Ipodpeccuonansubiii  Moayns  (IIM) —  crpykrypsslii  snemeHt  IIporpammsl,
MpeIHa3HauYeHHbIHN 17151 POPMUPOBAHUS ONPEACIICHHBIX KOMITIETEHIIUH.

Yuebnas aucruminHa (Y /) — cTpykTypHbIii anemedT [IporpamMmel, ipeHa3HAYCHHBINA IS
(hopMHpOBaHUS 3HAHUI U YMEHUI B COOTBETCTBYIOIIEH cepe MpodecCHOHATBHON AESITENTbHOCTH.

Mexauctummuaapabiii kype (M/IK) — ctpykTypHbIii anemeHT [IporpaMMbl WiIH IpOrpaMMBI
npodeccuoHaNbHOTO MOJYJIA, NpeJHA3HAYEHHBIM i (OPMUPOBAHMS 3HAHMM W YMEHHI,
OOBEAMHEHHBIX [0 MPAarMaTUYECKMM OCHOBAHUSM C HapylIEHUEM aKaJeMUYECKUX TIPaHHUIL
OTpaciieil 3HaHUM.

[Ipaktrika (mpakTUyeckass TMOArOTOBKa) — ¢opMa oOpraHu3anud 00pa3oBaTEIBHOM
NESATEIIbHOCTH MpPU  OCBOCHMM 0OOpa3oBaTENbHOW MPOTPaMMbl B  YCJIOBHSIX BBIOJIHEHUS
oOy4aromMMHUCA OTMPECICHHBIX BUIOB paboOT, CBS3aHHBIX C Oyaymed mnpodeccruoHanbHON
JESTEIIbHOCTRI0O UM HAIPABJICHHBIX Ha (OPMHpPOBAHUE, 3aKpEIUICHHE, Pa3BUTHE MPAKTUYECKUX
HABBIKOB U KOMIIETEHIIMH 110 TPO(UITI0 COOTBETCTBYIOIIEH 00pa30BaTeIbHONU MPOTPAMMBI.

CraxupoBka — (POpMHUPOBAHUE U 3aKPEIUICHUE TIOTYUYEHHBIX B PE3yJIbTaTe TEOPETUUECKOM
MOJATOTOBKM MPO(GECCUOHAIbHBIX 3HAHUM M YMEHUH B paMKax BBINOJHEHUS MNPAKTHYECKUX
3ananuit (pynkumii) Ha 6aze mpoduIbHOM KOoMIaHuu (opranu3amnuu). JlomyckaeTcs: 3aKioueHue
CPOYHBIX TPYAOBBIX JOTOBOPOB, HPEIyCMATPUBAIOIIMX  IPOXOXKIACHHE  O0y4aromuMmcs
OIJIAYMBAEMOM CTaKUPOBKU. Bpemsi MpOXOKIEHUS CTaXUPOBKHU 1IEE€CO00pa3HO YUYHUTHIBATH
B KauecTBe yueOHOM UITU TIPOU3BOICTBEHHOUN MPAKTUKHU.

DJeKTpOHHOE 00y4YeHHEe — OpraHu3alus 00pa30BaTENbHON IEATEIbHOCTH C IPUMEHEHUEM
cojiepxarieics B 0a3ax JaHHBIX M UCIOJIb3yEMOM NpU pean3annuu o0pa3oBaTeIbHbIX IPOrpaMm
uHbopMaIMKA U 00ECTICUNBAIONINX €¢ 00pabOTKy MHPOPMAIMOHHBIX TEXHOJIOTHH, TEXHUYECKUX
CPEJICTB, a TaK’Ke MHPOPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX CeTel, 00ecTeuynBaloIluX nepeaady
10 JIMHUSAM CBSI3M YKa3aHHOM MH(pOpMaIiy, B3aUMOACHCTBHE 00yUYaIOUINXCS M MeJarorndeckux
PabOTHHKOB.

JluctaHronHble 0Opa3oBaTeNbHbIE TEXHOJOTMHM — 3TO 00pa3oBaTeNibHbIE TEXHOJIOTHH,
peanu3yeMble B OCHOBHOM C IMpPHUMEHEHHEM HH(OPMAIMOHHO- TEJIEKOMMYHHUKAIIMOHHBIX CETei
MIPU OMOCPEAOBAaHHOM (HA PACCTOSHUM) B3aUMOJACHCTBUM OOYYAIOMIMXCA U TEJArOTHYECKHUX
PabOTHHKOB.

®oHnpapl o1ieHOUHBIX cpelcTB (POC) — COBOKYNHOCTh OLEHOUYHBIX CPEJICTB, UCIOIb3YEMBIX
Ha Pa3JIMYHBIX 3TaMax NeAarornyeckoi TMarHOCTUKH.

Ouenounsie cpencta (OC) — auaakTUuecKUe CpeAcTBa Il  OLEHKM KayecTBa
MOJITOTOBJICHHOCTH O00YYarOIINXCsl.

Onenka nu@poBBIX KOMIETEHLIUN (acCeCMEHT) — MpoBoaAuMas Ha 1uiargopme MuHubps
Poccun onenka ypoBHS COPMHPOBAHHOCTH IH(PPOBBIX KOMIETEHIMH, COCTOSIIAas M3 TPEX
ATaroB:

1) BXO7HAsl OIICHKAa — OIICHKAa BXOJTHOTI'O YPOBHS IHM(POBBIX KOMIIETEHIIMN 00YydYaroImuxcs,
KOTOpast MPOBOAMTCS HA 3TaIe 3a4MCIICHUs U Hadana oOyueHus o [Iporpamme.

2) MPOMEKYTOUHAsl OIIEHKA — OTO OICHKA YPOBHS C(HOPMHPOBAHHOCTH IH(PPOBBIX
KOMIIETEHIIMI 00y4aroIuxcs, KOTopas IpoBOAMUTCS B Ipoliecce o0yuenus no [Iporpamme.
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3) uToroBasi OIlEHKA — OIIGHKA JOCTH)KCHHS OOYyYalONIMMHCS IICJICBOTO  YPOBHS
chOpMUPOBAaHHOCTH LU(DPPOBBIX KOMIIETEHIIMH, KOTOpasi MPOBOJUTCS Ha JTare 3aBepIICHUS
oOyuenus 1o [Iporpamme.

3. TpeboBanusi K MOCTYNAIOIIUM

K oOyudenuto no Ilporpamme nomyckarorcst oOydaronigecs: Mo O4HOM WJIM MO OYHO-
3a04HOM (opMe 3a cUeT OIOKETHBIX CPEJCTB WM MO JOTOBOpaM 00 OKa3aHUM ILIATHBIX
00pa3oBaTeNbHBIX YCIIyT, OCBOMBIIME MPOrpamMMbl ClieHaIUTETa B 00beMe He MeHee 4
Kypca (CTyIeHTHI 5 Kypca), U/HIM IPOrpaMMbl OpJIMHATYPHI (OPAUHATOPHI) H MAaruCTPHI 110
CHEUUATbHOCTSM U HAMPABIEHUAM IMOATOTOBKH 3APaBOOXPAHEHNUE U MEJULMHCKHIE HAYKH.

4. KBaimnpuKannoHHasi XapaKTePUCTHKA BbIMYCKHUKA

Boimyckaukam [Iporpammer npucBauBaerca nonosnHutensHas WT-kBanudukanus B
o0JacCTH CO3JaHUSl AJITOPUTMOB M KOMIBIOTEPHBIX MPOTrpaMM, MPUTOAHBIX IS
MPaKTUYECKOTO TPUMEHEHUS.

Boeimyckauk  [Iporpammel  OyAeT TOTOB K  BBIIOJHEHUIO Mpo(dhecCHOHATbHOM
NEeATEIbHOCTU, TPY0BOM (QyHKINU podeccuoHanbHOro cTanaapta 06.042 «Crnennanuct mo
OOJIBIIINM JIAHHBIM»: aHaJM3 OOJIBIIMX JAHHBIX C MCIOJb30BAHMEM CYIIECTBYIOUIEH B
OpraHM3ali METOJIOJIOTUYECKON W TEXHOJIOTMYECKOM HH(QPacTpyKTyphl B KauecTBE
aHAINTHKA, WCCJIENOBATENsl JaHHBIX, PYKOBOJIUTENS OTAeNa M0 WHGOPMAIMOHHBIM
TEXHOJIOTHSIM, 3aMECTUTENSI PYKOBOJAUTENSI MEIUIMHCKON OpraHu3aluu 1o HU(POBBIM
TEXHOJIOTUSIM, TU(POBOM TpaHCHOpPMALIUH.

KBanudukanmoHHslif ypoBeHb 10 HALlMOHAIBHON paMKe KBaludukanuii: 6.
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I1. Ilnanupyembie pe3yJbTaThl 00y4eHusi M cTpykrypa [Iporpammel

[Tonyuyenue nononmuutenbHo WT-kBamudukanun 06.042 «Crneumnanuct mo OOJBIIMM JaHHBIMY», oOecredyuBaeTcs (HOpMHpPOBAHUEM
MPUBEAEHHBIX B TAOIHIIE IUPPOBBIX KOMITETEHITUH:

HanmMenoBanue ID u HaumeHOBaHUe HHcTpyMeHTH [eeBoii ypoBeHb (hopMupoBaHus KoMmreTeHIui B [Iporpamme
ctepst KOMIETEHITHH npodeccrnoHaNbHOI MuHIMaTbHBIH BazoBerit [TpoxBuHYTHIH OKCHEpTHBIH
NEATEIILHOCTHA (MCXOTHBII)
AHaju3 TaHHBIX 11. Vicione3yet Stattech - - CaMOCTOSTENIbHO ~ PUMEHSIET -

CIEIIATN3UPOBAHHOE SPSS Statistics ONTHMAaJIbHBIE aJITOPUTMBI

POTPaMMHOE Python aHaIM3a MEINKO-

obecrneueHUE TSt OHOJIOTHIECKUX JTaHHBIX,

aHajM3a MEeITUKO- UCTIONB3YS

OHMOJIOrMYeCKUX CHeLaIn3UPOBaHHOE

JTAaHHBIX MporpaMMHOE  OOCCIICUYCHHE.

Breibupaer u  npuUMeHseT
ONTUMAJIbHBIE  KPUTEPUU |
METOJBIUIS OTIMCAHNUS TaHHBIX
U aHAJIUTUKA

Cpeancrtaa 28. TIpuMeHseT S3bIKU Python - [Ipumensier SI3BIKH - -
MIPOrpaMMHOM MPOrpaMMHUPOBAHUS I NporpaMmMupOBaHus AN
pa3paGoTKH peleHus pemieHust TpodeccHOHAIBHBIX
IPO(eCCHOHANBHBIX 3a7a4d 1ojJ KOHTpoyieM Ooiee
sanad OTIBITHBIX CIICI[HATIICTOB
HckyccTBeHHBIH 170. Ocymectsasier c6op | Python - OcymiecTBisieT  KPUTHYCCKUHA - -
HHTEJUIEKT U | M TOATOTOBKY [aHHBIX 0TOOp JTaHHBIX, MPOBEPSIT MXHA
MAIlIMHHOE JUIsl OOy4deHHs] MoJiesei LIEJIOCTHOCTD u
obOyueHue HCKYCCTBEHHOTO HETIPOTHBOPEUUBOCTb.
MHTEJUIeKTa Hcnonp3yer MeToabl TOHWCKa

JaHHBIX u JOCTOBEPHBIC
HUCTOYHHUKH JaHHBIX
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CtpykTypa 00pa3oBaTeibHbIX Pe3yJbTATOB

dopMupoBaHre HUPPOBBHIX KOMIETESHIIUM, HEOOXOAUMBIX JUIs TOJYyYCHHS OOydJaronuMucs aomnojHutenbHor WT-kBanudukanuu,

o0OecrieynBacTCs MIOCJICAOBATCIIbHBIM q)OpMI/IPOBaHI/IeM IMPOMCIKYTOUYHBIX 06p330BaTeJ'IBHI>IX PE3YIbTAaTOB, HAYHNHAA CO 3HAHUU.

ID u dpopmyInpoOBKa 11€JIEBOI0 YPOBHS
(opmMupoBaHusi KOMIETEeH Uit

HpOMe)KyTO‘-IHbIe 06pa30BaTeJII)HLIe PE3yJdbTaThl

OneIT HpaKTI/I‘leCKOﬁ JACATECIbHOCTH

(onnm

Ymenus (Y)

3uanus (3)

11. CamocTOsTENBHO IPUMEHSIET
ONITUMAJIbHBIC AJITOPUTMBI aHATTN3a
MEIMKO-ONOJIOTHYECKHX JaHHBIX,
UCTIONB3Ysl CIICHAIN3HPOBAHHOE
pOrpaMMHOE 0OecIiCueHHE.
BriGupaer u npumenser
ONITUMAJIbHBIE KPUTEPUU M METOIBI
JUTSL OTIMCAHMSI TAHHBIX M aHATUTHKA

OILJI 1 [Tpumensier nis aHaiu3a
JAHHBIX 37PaBOOXPAHCHUS
nporpamMMmHoe obecreuenue Stattech
OIIJ 2 IlpumensieT ais aHanu3a
JTAHHBIX 37PaBOOXPAHEHUS
nporpamMmHoe obecrieueHue SPSS
Statistics

V¥ 1 Ymeer BoIOUpath
ONITUMAJIbHBIE KPUTEPUU M METOIBI
ISl ONTMCAHMS JaHHBIX U
AQHAJIUTHUKY B 3[JPaBOOXPAHCHUU

3 1. 3HaeT OCHOBHBIE NOHATHS U
TEPMUHOJIOTHIO aHAJIN3a JAHHBIX B
3/IpaBOOXPAHCHUH.

3 2. 3HaeT OCHOBHBIE METOEI
aHaJlu3a JaHHBIX B
3paBOOXPaHCHUH

28. IlpumeHsieT sS3bIKu
IPOTPAMMHUPOBAHUS [T PEIICHUS
poeCCHOHATIBHBIX 3a71a4

OIIJ 1. TIpumensiet sA3bIK
nporpamMmmupoBanus Python oz
KOHTPOJIEM ONBITHBIX HACTABHUKOB

V¥ 1. VYmeer BbIOMpaTh TUIIOBBIE
AITOPUTMBI pa3paboTKu

3 1. 3HaeT NpUHIUITBI U OCHOBBI
IPOrPaMMHUPOBAHUS.

170. OcymiecTBisieT KPUTUUECKUI
0TOOp JTaHHBIX, IPOBEPSS UX HA

HEJIOCTHOCTD U HCIPOTUBOPCUYUBOCTD.

I/ICHOHBSyeT MCETOJAbI IMTOUCKA JaHHBIX
" JOCTOBCPHBIC UCTOYHUKHU JaHHBIX

OIN[ 1. [Tpumensier Python Ha
NpaKTHKE ISl pEIICHNUs 3a/1a9 B
3JpaBOOXPaHEHUH.

VY 1. Ymeer coOupatsb u
HOJrOTaBIUBAaTh JaHHbIE, JJIS
00y4YeHHs U OLEHKHU Mojieen
MAaIIMHHOTO O0Y4YeHHSI.

3 1. 3HaeT OCHOBHBIE KOHIIEIIINU U
METO/IbI HCKYCCTBEHHOTO
unTennekra (M1) u mammHaHOTO
obOyuenus (MO).




I11. Y4e6nnb1ii niian Ilporpammsi

O6nem [Iporpammel coctaiser 252 yaca
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VYyeOusiit mian [IporpamMmel onpeensieT nepeveHb, MOCIeI0BaTEIbHOCTh, OOIIYI0 TPYI0EMKOCTh Pa3AesioB U (POPMbI KOHTPOJIS 3HAHUIA.

. )
Oos3aTebHast ayAUTOpPHas yueOHas . < g z =
O6was HEYOY SEdam 2 2 m E 3 a
¢ ( w ) 5858 £25 |§5¢E
T KT HbIC 3JIECMEHTbI as3aeJibl orpamMmmabl T 0EMKOCTb.
PYKTYP pasn porp pya‘lacOB BCero, B T.4. IPAKTHYECKHE | = 58 & - Z g s E g
4acoB 3aHATHSA, YACOB 5= = é‘ & g«
3} = g
Monynb 1: BBeaeHnue B NpuKiIaHON aHaIN3 JaHHBIX B 48 38 22 8 2
3IpaBOOXPaHECHUU
Monynb 2: C60p 1 IOATOTOBKA JAHHBIX 3[PaBOOXPAHECHUS IS 50 36 12 12 2
aHaau3a
Monynb 3: AHanu3 GONBIINX JAHHBIX B 3[paBOOXPAaHEHUU 50 38 14 10 2
Monyib 4: ICKycCTBEHHBIH HHTEIUICKT U MAIIMHHOE 00YYCHHE B 50 38 20 10 2
3/IpaBOOXPaHECHUHT
[TpakTrka / cTaXKUPOBKa 50 50
Hrorosas arrecrarus B hopMaTe 1eMOHCTPAIMOHHOTO DK3aMeHa 4 4
(BKJTFOYAs TIOATOTOBKY K aTTECTAIIHH)
Hroro: 252 150 70 44 50 8
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V. KajnenaapHblii yaeOHbIH rpadpuk

Kanennapueiit yueOHBIN rpaduk mpeacTaBiseTr coOoil rpaduk y4dyeOHOTO mMpoliecca, YCTaHABIMBAIONIUMN TMOCIEI0BATEIbHOCTh U
MPOJIOKUTENIBHOCTh 00YUEHUS, BKIIIOUast IPAKTUKY /CTAXKUPOBKY, U UTOTOBOM aTTeCTallMM MO MecsllaM, a TakkKe dTamnbl accecMeHnTta. [Ipu stom

BpeMsi, BBIJIEIISIEMOE Ha MPOXO0XK/ICHUE OLIEHKH C(POPMUPOBAHHOCTH IU(PPOBBIX KOMIIETEHINH, B 00111e# TpynoéMkocTu [IporpaMmel, 0TpakEHHOM
B YueOHOM IUIaHE, HE YYUTHIBACTCS.

CTpyKTypHBIe 31eMeHTHI (pa3ieabl l'lporpaMMM)1 M 3Talbl aCCECMEHTA MeCHIbI
5 6 7 8 9

=
N
w
N

Mopnyns 1: BBeneHne B IpUKIIaIHON aHAIN3 JAHHBIX B 3/[paBOOXPAaHEHUN + +

Monynb 2: C60p 1 MOATOTOBKA JAHHBIX 3[PaBOOXPAHEHUS IS aHATH3a + | +

Monyinb 3: AHanu3 GOJbIIMX JAHHBIX B 3/[paBOOXPaHEHUU + | +

Monynb 4: IcKkycCTBEHHBIH MHTEUIEKT M MAlIMHHOE 00y4YeHHE B + | +
3/IpaBOOXPaHEHUU

[IpakTrka / cTa)KUpOBKa

HroroBas arrecramus

! 3anonusiercs cornacHo CTpykTypsl [TporpammbL.
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V. PaGoune nporpaMmmsbl MoayJieii (KypcoB, TUCITUIJINH)

PaGoune mnporpamMmbl pa3pabarbiBaOTCsA JUIS CTPYKTYPHBIX 3JIEMEHTOB (pa3JeiioB)
[Iporpammsl, yka3zanHbix B CTpykType [Iporpammsl 1 YueOHOM mi1aHe, U COAEpIKaT:

— IIepe4YeHb TEM, BKIIOUAIOIMX JIEKIIUH, CEMHUHApbl, MACTEp-KIacChl, IPAKTUYECKHE
3aHSTHSL, CAMOCTOSITENIBHYIO pa0OTy, KOHCYJIbTallU U UHBIE BUJIbI yUeOHOW pabOThI ¢ yKa3aHUEM
KpPaTKOI'O COJEP>KAHUS U TPYTOEMKOCTH,

— 00pa31bl OLICHOYHBIX CPEICTB,

— METOJUYECKHE MaTepualbl s IpenojaBaTeneii 1 o0yJaromuxcs,

— CBEJICHM O KaJIpOBOM o0ecreueHrH 00pa3oBaTeIbHOIO Mpolecca.

Pabouas mporpamma npakTHKH / CTaXKUPOBKU MPEAYCMATPUBAET OINPEAEIICHUE LENH U 3a1a4
MPAKTUYECKOW AEATEIbHOCTH O0YUYaIOUIMXCs, MIOMAAKY (IUIOIIAKN) MPOXO0XKIACHUS MPAKTUKY,
3a1aHus (MHAUBUAYAJIbHbIE WM TPYNIOBBIE), KPUTEPUU OLEHKU PE3YNbTATOB IMPAKTUUYECKOM
JeSITEIbHOCTH 00yJaroIuXCsl.
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MunucrepcerBo 3apaBooxpanenus Poccuiickon denepannu
denepanabHOE TOCYIApPCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BhICIIEr0 0Opa3zoBaHus «Ka3aHckuil rocy1apCTBEHHbIN MEUIIMHCKUI YHUBEPCUTET»

Pa6ouas nporpamma moayJas 1
BBEJIEHUE B IIPUKJAJTHOM AHAJIN3 JAHHBIX B 3/IPABOOXPAHEHUU

2025 .
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8. ObaacTb npuMeHeHHs padoyeil mporpaMmbl

PaGouass mnporpamma ™oayias «BBegeHue B NPUKIAAHON AaHAJW3 JAaHHBIX B
31paBoOXpaHeHHn» (nanee — paboyass Mporpamma) SBJISETCS 4YacTblO JOMOJHUTEIbHOMN
npodeccuoHanpbHON mporpammel  npodeccruonanbHoit nepenoarotoBku UT «IIpukiaagHoi
aHAJIN3 JaHHBIX B 3IPaBOOXPaHeHMU» (Jajee — IporpaMma) U HarpaBjieHa Ha (OpMUPOBaHHE
IU(PPOBBIX KOMIETEHIIHI:

- «HMcmoab3yer cnenuaaM3MpOBaHHOE MPOrpaMMHOe o0ecredYeHHe [JIA AHAJIN3a
MeIUKO- OHoJorndeckux JaHHbIix» (ID 11 — npoABHHYTHIl YPOBEHbD):

IIpomeskyTouHbIe 00pa3oBaTebHbIe Pe3yJbTAThI

DopMyIHPOBKA
pMYJTHP OnbIT
11eJIeBOr0 YPOBHS .
NMPaKTH4YeCKOM
(popmupoBanusn Ymenus (Y) 3unanusn (3)
P — AeATeIbHOCTH
(OI111)
CamocTosITeTbHO OIlJ 1 YV 1 VYmeer 3 1. 3HaeT OCHOBHbBIE
MIPUMEHSET [Ipumensier nmus BBIOUPATh MOHSATUS U TEPMUHOJIOTUIO
ONTUMAaJIbHbIE aHanan3a JaHHBIX ONTUMAaJIbHBIE aHaJu3a JaHHBIX B
aIrOPUTMBI aHAJIU3a 3IpaBOOXPAHEHUS | KPUTEPUU U 31paBOOXPAaHEHHH.
MEJUKO-OMOJIOTHYECKUX | TPOTPAMMHOE METOMBI ISt 3 2. 3HaeT OCHOBHBIE
JTAHHBIX, UCTIONB3YS oOecrieueHue OMHCaHUs METO/Ibl aHAJIN3a TAaHHBIX B
CIIEHUATTU3UPOBAHHOE Stattech JTAHHBIX U 3/1paBOOXPAHEHUU
IIPOTPaMMHOE OIlg 2 AHAJINTUKU B
obecrieueHue. [Ipumensiet nmus 3IpaBOOXPAHCHUH

aHaJIM3a JJaHHBIX
3/IpaBOOXPAHCHUS
MporpaMMHOE
o0ecneuenne SPSS
Statistics

OIl/ 3.
IIpumenser nius
aHaJIM3a JaHHBIX

Python

Bri6upaer u npumeHsieT
ONTUMAJIbHBIE KPUTEPUU
Y METO/IBI JUTSI OTTMCAHUS
TAHHBIX ¥ AaHAJTUTUKA

- «OcymecTBisier ¢cO0p ¥ TMOATOTOBKY [aHHBIX /sl O0y4YeHHsl MojeJseil

HCKYCCTBeHHOTo HHTeIeKTa» (ID 170 — 6a30Bblii ypOBEHB):
HpOMe?KyTO‘IH])Ie 06pa30BaTeJ’lLHLle pe3yJbTaThbl
OnbIT NpaKTHYeCKOI

DopMy.THPOBKA 11eJIEBOT0 YPOBHS

¢opmupoBaHus KOMIIETeHLMI nesrebHocTH (OTL) Ymenus (Y) 3nanus (3)
OcymecTBIsIET KPUTHYECKHI OILJ 1. ITpumensier | ¥V 1. Ymeer 3 1. 3HaeT OCHOBHBIE
0TOOp MaHHBIX, MPOBEPSIS UX Python na mpakTuke | cobupars u KOHIIEMIIUA U METOBI
Ha LIEJIOCTHOCTh U JUISL pELIEHU 3a1a4 | IOArOTaBIMBATh HCKYCCTBEHHOTO

untennekra (MN) u
MAIIMHHOTO O0y4YeHUs

HCIIPOTHUBOPCUNBOCTD.
I/ICHOHBSyCT METOJbI ITOUCKA

B 3APpaBOOXpPAHCHUHU. | JAHHBIC, JJIA

00y4YeHHUS U OIIEHKH

JTAHHBIX U JOCTOBEPHbIE Moienein (MO).
HMCTOYHHMKH JaHHBIX MAaITuHHOTO
00y4eHusI.

OcBoenne paboueil mporpamMMmbl SBISETCA O00S3aTENbHBIM JJII BCEX OOYYarOLIUXCs IO
[Iporpamme.
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2. CTpyKTYypa H KpaTKoe cojep:kaHue padoueii mporpaMmsl

n/

HaumeHoBaHnue TeM, BUAbI y4eOHOI padoThl 1 KPATKOE COJAEePKAHUE
y4eO0HOro MaTepuaJia

Oo0nLem

4acoB

==

Tema 1 OcHOBHbBIE NOHSATHSA aHAJIM3A AAaHHBIX B 3[paBOOXPaHCHUMA.

Jlexmus: OnpeiesieHue aHaJln3a TaHHbIX U €r0 POJIb B 37paBOOXpaHeHUU. THITBI
JTaHHBIX B 3J]PaBOOXPAHECHUH: CTPYKTYPHPOBAHHBIC U HECTPYKTYPHPOBAHHBIC
nanubie. OCHOBHBIE Talbl aHANIM3a TaHHBIX: cOOp, 00paboTKa, aHATU3,
uHTeprpeTanus. KirodeBbie TEpMUHBL: JaTa-IICHTPUPOBAHHOE 3IPaBOOXPaHEHUE,
AJIEKTPOHHBIC MeUITMHCKHE 3amucH (OM3), OOJIbIINE TaHHbBIC, MAITUHHOE
oOyueHne. BaKHOCTh TaHHBIX JUIS IPUHATHSA 000CHOBAHHBIX PEIICHUH B
3IpaBOOXpaHCHUU. BiusHe aHanMM3a TaHHBIX HA YIIyYIIEHUE KadecTBa
MEIUITUHCKOM ITOMOIIM M ONTHUMH3AIINIO ITPOIIECCOB.

CemuHap: Bonpockl ¥ OTBETHI 110 OCHOBHBIM MOHATUAM. OOCYyX)AeHUE NPUMEPOB
WCIIOJIb30BAHMS aHAIN3a TaHHBIX B 3[PaBOOXPAHCHUH.

[IpakTuyeckoe 3aHsTHE: Pa300p pearbHBIX MPUMEPOB YCIEIIHOTO TPUMEHEHHUS
aHaJIM3a JaHHBIX B MEAUIIMHCKOM MPAKTUKE U 3APaBOOXPAHCHUH.

Tema 2. O630p 06;1acTH IPUMEHEHHUS AHAJIN3A JAHHBIX B 3IPABOOXPAHEHUH.

Jlexmus 1: Ponb aHanm3a JaHHBIX B KIIMHUYECKUX UcchenoBaHusX. [Ipumepsl
WCMOJIb30BAHUS: KOHTPOJIb Kaue€CTBA JAHHBIX, aHAJIU3 PE3YJIbTATOB,
MPOTHO3UPOBAHUE UCXOJ0B. [I[puMeHeHre aHanr3a JaHHbBIX B AIHUIEMUOJIOTUH.
[TpuMeps! HCTIONIB30BAHUS: OTCICKUBAHHUE PACIIPOCTPAHCHUS 3a00ICBaHHM,
MIPOTHO3UPOBAHUE AUACMHUM, OlleHKa Y (HEKTUBHOCTU MPOPUIAKTUUECKUX MED.

Jlexuums 2: AHaIM3 JaHHBIX B YIIPABJICHUN 31paBooXpaHeHueM. IIpumepsr
MCIOJIb30BaHMS: ONTHUMHU3AINS PECYPCOB, YIyUIlIEHHE KauecTBa 00CITyKUBaHUS,
MOHHUTOPHHT MoKa3arened 3pGeKTUBHOCTH 3IpaBOOXPAaHEHUS.

Cemunap: O6cyx1eHue MPUMEPOB KIMHUYECKUX UCCIICAOBAHUH, I/Ie aHAIN3
JAHHBIX CHIIPAJI KJIIFOYEBYIO POJIb.

[IpakTuyeckoe 3ansTHe: Pa30op keiica Mo aHanu3y JaHHbBIX
SMUIAEMHUOJIIOTUYECKOIO UCCIICIOBAHHUS.

CamocTosiTenbHas paboTa: U3ydyeHue NPUMEpPOB YCIEIIHOIO TPUMEHEHHS aHaTu3a
JAHHBIX B YIIPaBJICHUH 3PaBOOXPAHEHUEM.

12

Tema 3. HpnMeHeHne CIICMUATU3UPOBAHHOI0 MPOrpaMMHOIoO ob0ecreueHus
AJIA AaHAJIH3Aa JTAHHBIX B 3[IPABOOXPAHCHUH.

16




19

HaumeHnoBaHue TEM, BU/IbI y‘leﬁHOﬁ paﬁoTLl H KpPpaTKoO€ CoACpKaHuE
yqeﬁﬂoro MaTepuaJia

Oo0nem

4aCco0B

Jlexuust 11 OG30p OCHOBHOTO CHEIUATU3UPOBAHHOTO IPOTrPAMMHOTO
oOecTieueHus UTsl aHaIM3a TaHHBIX B 3/[paBoOXpaHeHHH. [IpumMepbl
UCIIOJIB30BAHUS KaXKI0T0 HHCTPYMEHTA.

Jexmus 2: Bosmoxxnoctu 110 «Stattechy B ananmze naHHbIX.
Jlexmus 3: Bosmosxkaoctu [1O «SPSS Statistics»

[Mpaktudeckoe 3anstue 1: Anamu3 nmanaeix B 10 «Stattechy. Peructparms,
dbopmupoBanue 0a3pl JaHHBIX 17 3arpy3ku. MHCTpyMeHTHl aHanuza. Pa36op
Keiica Mo aHaNn3y KIMHUYECKUX JaHHBIX.

[TpakTrueckoe 3ansatue 2: Ananus nanabix B [10 «Stattechy. Paz6op keiica mo
AHAIIN3y JAHHBIX YMUIEMHOJIOTMYECKOT0 UCCIEeI0BaHUs. AHAIN3 JUHAMUYECKUX
PAIIOB.

[Ipaktuyeckoe 3anstue 3: Ananu3 ganabix B [1O «SPSS Statistics» Pa36op keiica
M0 aHATU3Y KIMHUYECKUX JTAHHBIX.

CamocrosTenpHas padora: Ananu3 ganHbix B [10 «Stattechy. Pa3oop keiica o
aHaJIN3y KIIMHUYCCKUX JaHHBIX. [IocTpoeHNEe MPOTHOCTUYECKOM MOICITH
BEPOSTHOCTH OIPEICIICHHOTO HCXOIa.

Tema 4. Ananu3 1annbix B Python.

Jlexmusi: KpaTkuii 0630p OCHOBHBIX HHCTPYMEHTOB JJIsI aHAIHM3a JTAHHBIX B
Python. [Tpumeps! ncnonb30BaHMs KaXKI0T0 HHCTPYMEHTA.

[IpakTuyeckoe 3anstue 1: Ycranoska Python u Heo6xoaumbIx OMOIHOTEK
(pandas, numpy, matplotlib, scikit-learn). MacTpyKTaXK: momaroBbie HHCTPYKITUH
M0 YCTAHOBKE U HACTPOIKe MPOrpaMMHOro obecreueHus. Perienre BO3MOKHBIX
po0JieM MpHU YCTaHOBKE.

[Tpaktuueckoe 3ansarue 2: Hactpoiika Jupyter Notebook ans Python. O630p

OCHOBHBIX BO3MOXHOCTEH cpejibl pa3paboTku. [Ipumepsr paboTel B Jupyter
Notebook 1 RStudio.

[Ipaktuyeckoe 3anstue 3: Hammcanue mpocTtoro ckpumrta s oO0pabOTKH U
aHaiM3a JaHHbIX. Busyanuzauus nanueix ¢ nomouisbio matplotlib (Python)

Tema 5. AHAIN3 MeIUKO-0MOJIOTHYECKUX TAHHBIX.
Jlexkmust: OCHOBHBIE METOABl M TEXHUKHU aHaiau3a JaHHbIX. CTaTUCTHYECKUE
METO/IbI B aHAIN3E MEIUKO-OMOJIOTMYECKUX TaHHBIX

HpaKTI/I‘IeCKoe 3aHATHUC!: HpI/IMeHeHI/Ie CTaTUCTUYCCKHUX MCTOAOB (perpeccm{,
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Ne - Oo0nem
HaumeHoBaHue TeM, BUAbI y4eOHOI padoThl U KPAaTKOE COJePKaAHUE

yqeﬁﬂoro MaTepuaJia
I 4aCco0B

ANOVA) c ucnonb3oBanrem Python. O6paboTka 1 aHanu3 1aHHBIX TAIUEHTOB (C
ucrosb3oBanuem oubanoreku Pandas/NumPy)

5 | IlpomexxyrouHas arrectanus B GopMare TECTUPOBAHUS 2

3. YueOHO-TeMAaTHYECKHI IJIAH padoyeil mporpaMmmMbl

o KosmnuecTBo 4acoB
) HaumeHoBaHMe U KPaTKoOe COePKaAHHE ayINTOPHBIX
I CaMOCTOfITE
) CTPYKTYPHOIO 3JieMeHTa (pa3ieJia) JeKUHMHU, | MPaKTHYecC TE-HOI
IIporpammel CeMHHap KHe
I padoTbI
bl 3aHATHSA
1. | Tema 1 OcHOBHBIE NMOHATHSA aHajlW3a JAHHBIX B 5 5 -
3IpaBOOXPaHCHUH
2 | Tema 2. OO030p oOnacTy NpPUMEHEHHUs aHaIu3a 5 9 4
JAHHBIX B 3/[PAaBOOXPAHCHUU.
3 | Tema 3. IlpumeHeHHe CcHeNHATH3UPOBAHHOTO 4
POrpaMMHOT0 0OecTieueHUs I aHaIn3a JaHHBIX 6 6
B 3JIDaBOOXPAHECHUN.
4 | Tema 4. Ananu3 nansbix B Python. 2 6 -
5 | Tema 5. AHanu3 MeIUKO-OMOJIOTUYECKNX JaHHBIX. 2 2 -
IIpoMexxyTouHas aTTecTanus 2
Utoro 48

4. KoHTPOJIb U OLIEHKA Pe3y/JbTATOB 0CBOCHHs pado4eil MPOrpaMmbl
OOpa3oBarenpHasi opraHu3alus BBICHIETO O0pa30BaHMs, pealn3yrollas padouyyio Mporpammy,
o0ecrieyuBaeT OpraHU3alMi0 U  TPOBEACHUE  TEKYUIUH, MPOMEXYTOYHBIH  KOHTPOJIHU
J€MOHCTPUPYEMBIX 00YJarOIIUMUCS 00pa30BaTENIbHbBIX PE3YIbTATOB.

Texymmii KOHTPOJIb TPOBOJIUTCS TPETOAaBaTeieM Ha OCHOBE OIICHMBAHUS DPE3yJIbTAaTOB
MPAKTHYECKUX PAdOT M CaMOCTOSTENbHOW paboThl oOydatromuxcs. [I[poMeKyTOUHBIH KOHTPOJIb
npoBOAUTCS B popMe TecTHpoBaHUS. DOPMBI M METOJIbI TEKYILETO U MPOMEKYTOYHOTO KOHTPOJIS,
KPUTEPHUH OICHUBAHHS TOBOJSATCS IO CBEJCHHS 00YJaIOIUXCs B HA4aje 00y4ICHUSI.

JIIse TEeKyIIero W TMPOMEXKYTOYHOTO KOHTPOJISI CO3MAIOTCS (DOHABI OIICHOYHBIX CPE/ICTB
(®OC). ®OC BrmoUalOT B cedi MENArormueckue KOHTPOJIbHO-HU3MEPUTENIbHBIE MaTepHalbl,
NpeaHa3HAuYeHHBIE JUISI OMpPEICNIEHUS COOTBETCTBHSA (MJIM HECOOTBETCTBHS) WHIMBHUAYaJIbHBIX
00pa30oBaTeNbHBIX JOCTIKCHUH 3aIUIaHUPOBAHHBIM 00Pa30BaTEIbHBIM PE3yIIbTaTaM.

4.1. Ilpumepbl OLIEHOYHBIX CPEICTB.

TecroBble 3a1aHuA:

1. Yro Takoe MpUKIaAHON aHAIM3 JAHHBIX B 3PaBOOXPAHEHUH U KaKHUE 3a/1a4i OH pelaetr?
- A) Onncanue neMorpauueckux XapaKTepUCTUK HACEICHUs

- B) C60p u aHanm3 NaHHBIX 715 YITYUIICHUS KITMHUYECKUX PEIICHUH U pe3yIbTaTOB JICUSHUS
- C) Onenka ¢puHancoBOM 3(HPEKTUBHOCTH MEIUITMHCKUX YUPEIKICHHMA

- D) Bce BbI11€ IepeunciieHHoe



21

2. Kakue BHIIbI TaHHBIX HanOOJEe YacTO UCIOJIB3YIOTCS B MPHUKIAHOM aHAIIM3E JAHHBIX B
3paBOOXpaHCHUN?

- A) Knuandeckue naHHbie (MEIUITMHCKUE KapThI, PE3YyIbTaThl aHATH30B)

- B) AaMuHucTpaTUBHBIC TaHHBIE (3aMMMCH O TOCTUTAIN3ALUN, PACXO/IbI)

- C) IanueHT-reHepupOBaHHBIC TaHHBIC (OTIPOCHI, TAHHBIC HOCUMBIX YCTPOMCTB)

- D) Bce BrIIIIE IEpEUnCIIEHHOE

3. Kakolt MeTos aHanu3a JaHHBIX HAanOoJiee YaCTO MPUMEHSIETCS ISl BBISIBICHUS CKPBITHIX
3aKOHOMEPHOCTEN B OOJBIINX HAOOpaX METUIIMHCKUX JaHHBIX?

- A) PerpeccruonHbIii aHaIu3

- B) AHanu3 BpeMeHHBIX psA0B

- C) KunactepHblit anaiu3

- D) JIuCKpMUHAHTHBIN aHAIN3

4. Kakue BUIbI «BBIOPOCOBY» JAHHBIX CYIIECTBYIOT?
- A) Msirkue u xECTKue.

- b) bimzkue u nanékue.

- B) CunbHele u cnabbie.

- I') [IpaBusibHOrO OTBETA HET.

5. UTo W3 NEepeyucieHHOro SBISETCS MNPUMEPOM HCIOJIb30BAHUS aHallM3a JaHHBIX B
KJIIMHUYECKUX UCCIIEAOBAHUSX ?

- A) KoHTposb KauecTBa TaHHBIX.

- b) Ananus pe3ynabTaTos.

- B) [Iporuo3upoBaHue UCXOI0B.

- I') Bcé BollenepeyncieHHoe.

5. O0pa3ubl yueOHO-MeTOAUYECKNX MATEPHUAJIOB VISl 00yYAIOIIMXCH U MpenoaaBaTeiei
[TpuMeps! 3aaHnii Ha CAaMOCTOSTEIBLHYIO U MMPAKTHYECKYIO paboTy

5.1. Bonpocsl 1151 codeceqoBaHUs
1. Yro Takoe mpUKIagHON aHAIN3 JaHHBIX B 3[paBOOXPAHEHUN U KaKHE€ 3aJa4M OH periaeT?
- Omnumcanue: DTOT BOMPOC MPOBEpPsieT 0a30BbIE 3HAHUS O MPEAMETE, BKIIOYAs ONpe/eICHHE
MPUKJIATHOTO aHAJK3a IAaHHBIX B KOHTEKCTE 3/IPAaBOOXPAHEHUS M €T0 OCHOBHBIC IIEJIU U 3a/1a4H.
- Otset: IlpuxnaaHoili aHanu3 JaHHBIX B 3[PaBOOXPAHEHUM — OTO HCIOJIH30BAaHUE METOJIOB
aHaIM3a JAHHBIX JUIS YIYYIICHHUS KaueCTBa MEAUIIMHCKOW MOMOIIH, MPOTHO3UPOBAHUS UCXOJI0B
JIeYeHUs, ONTUMM3AIUA PECYPCOB U CHUXeHMs 3aTpar. OCHOBHBIE 3a/1aud BKIIIOYAIOT aHAIINU3
KIIMHUYECKUX JaHHBIX, OIEHKY 3(P(EeKTUBHOCTU JICUCHHUS, MPOTHO3UPOBAHUE DOINHUACMHUN U
yIIy4YlI€HUE MEPCOHAIM3UPOBAHHOTO YX0/1a 32 MAIllUEHTaAMHU.
2. Kakme Merompl aHanmu3a JJaHHBIX HAWOOJEe YacTO NPUMEHSIOTCS B 3/IPaBOOXPAHCHHH?
[IpuBenute npuMepsl.
- Omnucanue: DTOT BONPOC MPOBEPSAET 3HAHWE OCHOBHBIX METOJOB aHaIW3a JaHHBIX M HX
MIPUMEHEHHUS B 3/[paBOOXPAHCHUH.
- OtBeT: Hanbonee yacto mpuMeHsseMble METO bl BKIIOUAIOT CTATUCTUYECKUN aHATU3, MAIIMHHOE
oOyudeHue, UICKYCCTBEHHBIM MHTEIUIEKT, 00pabOTKY OOJIBIINX JAHHBIX U BU3YaIH3aIlUIO JaHHBIX.
[IpuMepsl: perpecCUOHHBIN aHAIU3 IS MIPEACKa3aHusl pUCKOB 3a00JIeBaHU, KilacTepu3alius 1s
CEerMEeHTAllMU MalMeHTOB, HEUPOHHBIE CETH JJIsl JUATHOCTUKH 1O N300paXKEHUSM.
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3. Kakyio posib urparoT 3JIEKTpOHHbIE MeAuUMHCKUE 3amucu (DM3) B aHanu3e NaHHBIX B
31paBOOXPaHEHHUU?

- Onmcanue: DTOT BOMPOC OLIEHUBAET MOHUMAHUE POJIU M 3HAYMMOCTH DM3 B aHa/IM3€ JaHHBIX.

- OTBeT: DNEKTPOHHBIE MEIUIMHCKUE 3alUCH UTPAIOT KIIOYEBYIO POJIb B aHAIU3E JAHHBIX B
3[paBOOXPAHEHUU, TaK Kak OHHU cojaepxaT OonblIoii 00beM CTPYKTYPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JAHHBIX O MAI[MEHTaX, BKIIOYasi UCTOPHUIO O0JIE3HH, Pe3yJIbTaThl aHAIU30B,
JTUArHOCTUKY M JICUCHHE. OJTU JAHHBIE HCIOIB3YIOTCS JJIS aHalIM3a U YJIy4dllIEHUS KadyecTBa
MEJUIIUHCKON TMMOMOIIY, MEePCOHATN3ANK JICUCHUSI W MPUHATUS OOOCHOBAHHBIX KIMHUYECKHUX
peLICHU.

5.2. Pemenue keiicos.
1. Ananu3 3a0051€eBa€MOCTH U POTHO3UPOBAHUE SITUIEMUM.
Onucanue 3aganus: Mcnons3yiite HaOOp TaHHBIX 0 32007€BAEMOCTH TPUIIIIOM 3a Tiociieqaue 10
JIeT B KOHKpPETHOM peruoHe. [Ipoananusupyite TpeHAbl, ONPEACINTE CE30HHBIC KOJIeOaHUs U
pa3paboTaiiTe MOJeNb 115 IPOrHO3UPOBAHUS OYyIIUX BCHBIIIEK SIUIAEMHUI.
Lenu:
- [IpoBecTr BpeMEHHOM aHAIN3 JaHHBIX.
- [TIpuMeHUTH METOIBI CE30HHON JEKOMITO3HUIUH.
- PazpaboTtaTh 1 o11eHUTH MOJIeNb porHo3upoBanus (Hanpumep, ARIMA, SARIMA, LSTM).
- [IpeacraBuTh pe3yabTaThl B BUJIE OTYETa U TPadUKOB.

2. Pa3paboTka Mozenu s mpeacKa3aHus pucka cepAedHO-COCYAUCTBIX 3a00IeBaHUM.
Onucanue 3aganus: Mcnons3yiiTe n1aHHbIE TAIIMEHTOB, BKIIIOYas qeMorpadudeckue JaHHbIE,
MEIUIIMHCKYIO UCTOPUIO, PE3yJIbTAaThl aHATTM30B U 00pa3 )KU3HU, YTOOBI pa3paboTaTh MOAEIb
MaIIMHHOTO 00YYEeHUS AJIs PeICKa3aHusl PUCKa CepeYHO-COCYTUCTHIX 3a00JI€BaHUM.
Lenu:

- [logroroBuTh NaHHbIE 1715 aHAIKM3A (YUCTKA, HOpMAIHU3AIHs, padoTa ¢ IPOIMYIIEeHHBIMU
3HAUYCHUSIMU ).

- [IpuMenuTh MeTO bl KNaccuuKauu (HanpuMmep, JTOTUCTUYECKask perpeccus, CiydaiHslil Jiec,
TpagueHTHBIA OYCTUHT).

- O1IeHUTh MTPOU3BOIUTEIBLHOCTh MOieNiel (MeTpUku TouHOCTH, ROC-kpuBas).

- Co31aTh OTYET C PEKOMEHIALUAMH 10 UCTOIB30BAHUIO MOJIENN B KIMHUYECKOHN MpPaKTHKE.

3. Onenka 3¢ ()eKTUBHOCTH HOBOTO MEAMIIMHCKOTO Tpenapara.

Onucanue 3aganus: Mcnons3yiiTe KIMHUYECKUE TaHHbIE 00 3Q(EeKTUBHOCTH HOBOTO Mpenapara
MpoTUB auabera, coOpaHHbIe B X0/ UcTIbITaHUMU. [IpoBequTe aHaIN3 TaHHBIX, YTOOBI
OTIpeNIeNNTh, HACKOJBKO 3(h(PEeKTHBEH HOBBIN Mpenapar Mo CPABHEHUIO C TPAAUIIMOHHBIMU
METOJIaMH JIEUEHUSI.

Lenu:

- [IpoBecTu onucaTenbHy0 CTATUCTUKY JAHHbIX.

- [IppMeHUTH METOABI CTATUCTHYECKOTO aHaIN3a JJIsl OLEHKU 2(PPEKTUBHOCTH (Hampumep, t-
tect, ANOVA).

- BoinonHUTh perpeccuoHHbIN aHANNU3 7151 BBISIBJICHUS (PaKTOPOB, BIAUSIOLUIMX HA PE3yJIbTaT
JICYEHHUS.

- CopMHpOBaTh OTYET C BHIBOJIAMH M PEKOMEHIAIMSIMH.

4. Ananu3 6a3bl JaHHBIX MMALIMEHTOB C TUIIEPTOHUYECKON OOJIE3HBIO.
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Omnwucanne 3amanus: [IpoBenute ananmu3 0aspl manHbIX ((aiin B Gopmare .xIsx), cobpanHOi B
pamKkax uccienoBanus 3(HEeKTUBHOCTH JICUSHUS MMAIIMEHTOB C apTepualbHON runeproHueil. Jlata
npoBeaeHUs onpoca uccieayemsrx — 01.06.2024.
Lenu:
- [ToaroToBUTH NaHHBIE 7S TOCTAEAYIONIETO aHATN3a: UCIIPABUTH OLITUOKH, PUBECTH
COJIEP’)KMUMOE CTOJIOIOB B COOTBETCTBHE C TUIIOM MEPEMEHHBIX (KaTeropuaibHble WIH
KOJINYECTBEHHBIE).
- OnpenenuTh UHCTPYMEHT JIJIsl CTATUCTHYECKOTO aHaJIM3a TaHHBIX: BPYYHYIO C IPHMEHEHHEM
KaJIbKYJIATOpA, JJIEKTPOHHBIC TaOJIHIIbI, CTATUCTHYECKOE TporpaMMHOe obecrieuenue (Stattech,
SPPS u mip.).
- Omnucath BEIOOPKY IO MOKA3aTENSAM: TOJI, BO3PACT, MPO(HEeCCHOHANBHBIN CTaTyC, HATUIHE
KypeHHsl, HaJIM4Khe COMyTCTBYIONMX 3a0o1eBanuii. KaTteropuanbHble oka3aTean OMUCATh C
MTOMOIIBI0 A0COIOTHBIX 3HAUYEHUH U MPOIEHTHBIX J0JIEeH, KOJMYeCTBEHHbIE TTOKA3aTeNH C
MOMOIIIBIO CPETHUX 3HAYCHUH U CTAHJAPTHBIX OTKIIOHCHUH.

1.  Ouenuts 3aBUCUMOCTh AJl /10 JIeUeHUS OT Pa3IUYHBIX (DAKTOPOB.

2.  OLEHUTH CBA3b KYPEHUS U COMTyTCTBYIOIIUX 3a00JI€BaHUH.

3. CdopmupoBath BBIBOJ IO pe3yJibTaTaM aHAIH3a.

6. KagpoBoe o0ecnieyeHue 00pa3oBaTeIbHOIO NpoLecca

lamaxmeroB AWM. — accucteHT Kadenpbl OOIIECTBEHHOTO 3J0pOBbS W OpraHU3alluU
3apaBooxpaneHnss ®I'bOY BO Kaszanckuii rocynapcTBEHHBIN MEAUIIMHCKUN YHUBEpCUTET» M3 PO.

AnpmyxameToB A.A. — renepanbhblil gupekTop AO «l{udpoBsie perieHnst B MEIUIIUHE)

Mapanos I.1. — k.M.H., reHepanbHblil tupektop OO0 «CraTTex»

Uckangapos W. P - goueHTt kadeapbl OOIIECTBEHHOTO 370POBbs W OpTraHHU3alUU
3npaBooxpanenuss @PI'bOY BO Kazanckuii rocy1apcTBeHHbI MEAUIIMHCKUN YHUBEpcUTET» M3
P®., x.M.H., JOLIEHT

7. MaTtepuajibHO-TeXHHYECKOe o0ecleyeHue pean3anuu padodeil nporpaMmMsl

HeoOxomumblit st peanu3ani  TPOrpaMMbl  MOAYJS  TEPEYeHb MaTepuabHO-
TEXHUYECKOro oOecreyeHusl BKIIOYAeT B ceOsl CrenuaibHO OOOpYIOBAHHBIE MOMEIICHUS IS
MpOBECHUS YUCOHBIX 3aHSITHI, B TOM YHCIIE:

ayUTOpUHU, OOOPYIOBAaHHBIE MYJIbTUMEIUWHBIMH W WHBIMU CpPEJCTBAMHU OOy4YEeHHUS,
MO3BOJISIFOIIMME  UCIIOJIB30BaTh WH(OPMAIIMOHHBIE TEXHOJIOTHH, B KOJIWYECTBE, MO3BOJISIIOIIEM
oOydJaronuMcsi OCBaWBaTh YMEHHMS M HaBBIKH, MPEIyCMOTPEHHBbIE MPOodheCcCUOHATBHOM
NeSATeTbHOCTHIO0, UHIUBUIYAJIbHO;

JUCTUICHHBIN KJ1acc, C MyJIbTUMEIUHHBIM U KOMITBIOTEPHBIM 000pYI0BAaHHEM.

[Tomemenus s caMOCTOSITEILHONH PabOTHI OOYYAIOIIUXCS OCHAIICHBI KOMITBIOTEPHOMN
TEXHUKOM € BO3MOXXHOCTHIO MOAKIIOUEHHsSI K ceTu «VHTepHeT» M olecnedeHueM JocTyra B
IEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

IlepeyeHnb HH(POPMAIITHOHHBIX TEXHOJIOTHIi, HEOOXOAUMBIX /1JI51 0CBOEHHUS MPOTrPAMMBI,
BKJIIOYas NlepevYeHb MPOrpaMMHOro obecreyeHnss 1 HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM
JIyist TOCTHKEHUS 1IeJIeH eIarorHYecKoro 00pa3oBaHus MPUMEHSIOTCS CIIEAYIOIINE

WH(OPMAIIMOHHBIE TEXHOJIOTHH:
1. OO6pa3oBarenbHbI MOpTal JAUCTaHIMOHHOTO o0O0yueHus Kaszanckoro I'MY.
JIuCTaHUIMOHHBIN Kypc B cOCTaBe 0Opa3oBaTenbHOro nopraia cozaad B cucreMe MOODLE u
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COJIEP’KUT B ce0€ JIEKIMH, NIPE3EHTALUU, 3aJaHusl, TUIIEPCCHIIIKA HA NEPBOUCTOYHUKU y4EOHOIO
MaTepuana, TeCThl / 3aJjaHus JJIsi CAMOKOHTPOJISI, KOHTPOJIbHBIE U UTOTOBBIE TECTHI 110 KYpCy.
2. [TakeT npukIagHBIX TporpamMm MonOduc.
3. [Iporpamma st 9BM StatTech (CraTTex).
4, [Tporpamma st 9BM «SPSS Statistics»
Hcnonb3dyemoe mnporpaMMmHoe oOecriedyeHHe HMEeT JUIEH3UI0 M €XEroJHo W / WU
CBOEBPEMEHHO OOHOBJISIETCSI.

8. UndopmanuonHoe odecnevyeHne peajan3anuu padoded nporpaMmbl

8.1. OcHOBHas TUTEpaTYpA.

Craructrka B Omomeauimue, papmaiuu u ¢papmaieBTuke : yueoHoe nocooue / H. H. 3y6oB,
B. U. KyBakun, C. 3. YMapos [u ap.] ; mox obmeil penakuueir M. A. HapkeBuua ; CaHKT-
[lerepOyprckuii TOCyIapCTBEHHBINM XUMHUKO-(papMalleBTUUECKUN YHUBEpCUTET. — MOCKBa
KuoPyc, 2021. — 298.

8.2. JlonomHUTEIbHAS TUTEPATYPA.

brorons A., Lledens I1. SPSS: uckycctBo 00paboTku nHdopmanuu. AHaIU3 CTATUCTUYECKUX
JTAHHBIX ¥ BOCCTAHOBJICHHE CKPBITHIX 3akoHOMepHOcTeil. — CII6.: [{lnaCodtIOII, 2005.

Beenenne B Oumocratuctuky s meaukoB / C. JI. IlmaBunckuit ; OTKpPBITBIA MHCTHTYT
3m0poBbs. — M. : [6. 1.], 2011. — 582, [2] c. : puc., Tabu. ; 21 cM. — bubnuorp.: ¢. 579-582.

[IpuHiMns! 1 npakTUKa KinHUYeckux uccnenoanuii / 1. U. Tannun, @. I1. Oruubesne ; nep.
c auni. [lox o6mr. Pex. I'. T. Cyxux. — Mocksa : [Ipaktudeckas meauiuaa, 2013. — XVIII, 451 c.
: W ; 29 cm. — bubnuorp. B konie rnas. — Ilep. uzn. : Principles and practice of clinical research
/J. 1. Gallin, F. P. Ognibene

[IporpammupoBanue Ha Python B mpumepax u 3amauax / Anexceid BacunbeB. — Mockasa :
Dxemo, 2021. — 616 c.

8.3. nTepHeT-pecypchl.
Enunas o6pazoBarenbHas mardgopma Yauepcutera MaHomonuc https://oneid.unionepro.ru
OdunmaneHeiii cait Stattech https://stattech.ru/
Odunnansubiii calt @PI'BY «lleHTpanbHblil HAYYHO-HUCCIEI0BATENbCKUNA HHCTUTYT OPTaHU3aI[uU
u nH(poOpMaTu3anuu 3apaBooxpaneHus» M3 PO https://mednet.ru/
Caiit ®deepanbHON IEKTPOHHON MEIUITMHCKON OnOanoTexku — http://www.femb.ru
Caiit ®I'BOY BO Kazanckoro 'MY Munsapasa Poccuu — https://kazangmu.ru/
Caiit HayuHoii anekTpoHHO# 6ubanoteku — http://elibrary.ru/
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https://kazangmu/
http://elibrary.ru/
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MunucrepcerBo 3apaBooxpanenus Poccuiickon @enepannu
denepanabHOE TOCYIApPCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BhICIIEro oOpa3zoBaHus «Ka3aHckuii rocy1apcTBEHHBIM MEUIIMHCKUNA YHUBEPCUTET»

Padouas mporpamMmma MoayJs 2
CBOP U NOAT'OTOBKA JAHHBIX 3/IPABOOXPAHEHUSA IS AHAJIN3A

2025 .
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9. ObaacTb npuMeHeHHs padoyeil mporpaMmbl
PaGouas nporpamma moay.ast «Co0p M MOATOTOBKA JAHHBIX 3IPABOOXPAHEHUS 1JI51 AHAJIN32»
(mamee — pabouass mporpaMma) SBJSIETCS YACThIO JOMOJIHHUTENBHON MpOoQecCHOHAIBHOM
nporpamMMbl  ipodeccuonanbHo nepenoarotoku UT «IlpukiaaaHoii aHaau3 JaHHBIX B
31paBOOXpaHeHMMW» (Jajee — IporpamMma) M HampaBieHa Ha (OpMUpOBaHHE IUPPOBBIX

KOMIIETEHITNN:

- «le/IMEHﬂeT SI3BIKH NMMPOTrPaMMHUPOBaAHUA JISI PCIICHUS HpO(l)eCCI/IOHaJILHLIX 3agaqa»

(1D 28 — 6a30Bblii ypOBEHbD):

®DopMyTHPOBKA L[EJIEBOI0 YPOBHS

HpOMe)RyTO‘-IHI)Ie 06pa30BaTeJIbeIe Pe3yJabTaTbl

OneIT NpaKTHYECKOMH

OIIBITHBIX
CrIcouajancToB

¢opmupoBaHus KOMIIETEHIM A nesiTebHocTH (OTL) Ymenus (Y) 3unanus (3)
IIpumeHsieT A3pIKu V1. Vmeer 3 1. 3naer OITA 1. Ilpumensier
MIPOrpaMMUPOBAHUS IJIS BBIOMPATh TUIOBBIC | IPUHIUIIBI U S3BIK
petieHus Mpo(ecCHOHANBHBIX | AITOPUTMBI OCHOBBI IpOrpaMMHUPOBaHUS
3a/1a4 1oJ1 KOHTpoJsieM Oosiee pa3paboTku nporpamMupoBanus. | Python moa konTposem

OIIBITHBIX HACTABHHUKOB

- «OcywmecrBJsier

cOOp ¥ MNOArOTOBKY [JAHHBIX /JA O0y4YeHUs Mojesiei
HUCKYycCTBeHHOT0 mHTe 1eKTa» (ID 170 — 6a30BbIii ypOBEHbD):

®opMyIHPOBKA [IEJ1eBOT0 YPOBHSA

IIpomeskyTOUHBIEe 00pa30BaTeJIbHbIE Pe3yJIbTAThI

OnbIT NpaKkTHYECKOI

HENPOTUBOPEUUBOCTb.
Hcnons3yer MeTobl MOKUCKa
JTAHHBIX U JOCTOBEPHBIE
MCTOYHUKHU JAHHBIX

B 3IpaBOOXpPaHCHUH.

¢opmupoBaHus KOMIIETeHIMI gesiTebocTH (OTLT) Ymenus (Y) 3unanus (3)
Ocy1iecTBiIsIET KPUTHUECKUI OIJ 1. [Ipumensier | ¥V 1. Ymeer 3 1. 3HaeT OCHOBHBIE
0TOOp JaHHBIX, TPOBEPSIS UX Python Ha npakTuke | cobuparth u KOHLIETILIMM U METO/IbI
Ha I[E€JI0OCTHOCTh U JUTSL peIIeHUs 3a/1a4 | TOATOTaBIMBATh HCKYCCTBEHHOTO

JTAHHBIE, JIJIS
00y4eHUs U OIICHKU
MoOJenen
MAaIUHHOTO
o0yueHusl.

untennexkra (MN) u
MAaIIMHHOTO O0y4YeHus

(MO).

OcBoenune pabodeid TporpamMMbl SIBISETCS OO0S3aTENBbHBIM Ui BCEX OOYYAIOMIMXCS I10

IIporpamme.

10. CTpykTypa U KpaTKoe cojep:kaHue padoueii nporpaMmmbl

Ne . OobeMm,
o/ HanmMeHoBaHMe TeM, BUAbI YUeOHO# paGoThl H KpaTKoe CoJep:KaHue YUeOHOro MaTepuaJia 4aCoB
1. | Tema 1 UcTOYHMKH AAHHBIX B 3PABOOXPAHEHHM: IJIEKTPOHHBbIE MEAHMIMHCKHUE 16

3anucH, 0M00aHKH, KIMHUYECKHE UCCJIe0BAHUS
Jlexuus 1: IcTOUHUKM JaHHBIX B 3pAaBOOXPAHEHUN: JIEKTPOHHBIE MEUIIMHCKHE
3anucy, 6a3pl CTPaxOBaHUs, JaHHBIE U3 PeaTbHOW/PYTUHHON KIIMHUYECKOUN MPaKTUKH,
JI0Ka3aTeIbCTBA U3 PEaIbHOW/PYTHHHON KIIMHUYECKOW MPAKTUKU, BOJIOLHS
BOCIPHATHA JaHHBIX U JOKA3aTEJIBCTB PEAIbHON KIIMHUYECKOU MTPAKTUKH.
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n/n

HaumenoBanme TEM, BUbI yqeﬁﬂoﬁ paﬁOTLl U KpaTKoe coAepKaHue yqeﬁﬂoro MartrepuaJja

Oobem,
4acoB

Jlexuus 2. CTpyKTypUpPOBAHHBIE 3JIEKTPOHHBIE MEAUIIMHCKUE TOKYMEHTHI: BUBI,
npuniumbl nocrpoerus. CrpaBounrkd HCU ET'MC3. ETYC3 (tudpoBoii KOHTYD
3/IpaBOOXpaHEHUs ) — MHCTPYMEHT TeHEepaIl, epenadn, 00paboTKH U XpaHSHUS
JTAHHBIX.

Jlexuwmst 3. PerucTpbl U peecTpsl B 3paBOOXPAHCHUHN M MEIMIIMHE, 0a3bl TAHHBIX
3npaBooxpaHeHus. Micropus pa3paboTku peructpoB. Bubl, kinaccudukanum

MCIUIUHCKUX PETUCTPOB.

Cemunap: Borpochl 11 OTBETHI 110 OCHOBHBIM HOHATUAM. OOCYX/IeHE TPUMEPOB
WCIIOJIb30BaHUSI AaHAJIM3A JIAaHHBIX B 3JIPaBOOXPAHEHUHU.

[IpakTuueckoe 3ansarue 1: Pa3dop peabHbIX IPUMEPOB YCIIEIIHOIO IPUMEHEHHUS
aHaJIM3a JaHHBIX B MEIUIUHCKON MPAKTUKE U 3/[PaBOOXPAHEHHH.

[IpakTuueckoe 3ansarue 2: Pabora B peruonansnom cermente EI'MIC3 Ha nmpumepe
MeauuuHckor napopmannonnoi cuctemsl [ UC «33 PTy». ®opmuposanune COMJI.

CaMocTogTeIbHas pa60Ta: HU3Y4YCHUC OTKPBITHIX HCTOUYHHUKOB JJAHHBIX 3APaBOOXPAaHCHUA

Tema 2. ITHYecKHe ACNIEKTHI M KOH(PHACHIHAIBLHOCTD JAHHBIX

.HGKLII/IHI BBGI{GHI/IC B 3THUKY pa6OTI)I C JaHHBIMH. OCHOBHBIE PTHYECKHE IIPUHIUIIBI B
3JIpaBOOXpaHEHUH (MIPUHLIUI YBa)KE€HUsI, OJ1aroiessHusl, cipaBeiIuBocTH). Mlcropuueckue
IpUMepbl M BaXHOCTh AJTHUeckUX HopM (Tackuruiickoe wuccienoBaHue, ciaydyau
HECAHKIIMOHUPOBAHHOTO UCIOJIb30BAHUS TAHHBIX )

Cemunap: OOCyx/IeHUE pealbHBIX PUMEPOB ITHYECKHUX JUICMM B pabOTe ¢ MEIUKO-
OMOJIOTMYECKUMHU JaHHBIMU. OO0ecrieueHne dTHYHOCTH U KOH(l)I/I)IeHHI/IaJ'II)HOCTI/I JAaHHBIX
B CBOEi1 pabore.

Tema 3. KOH(l)l/IJIeHIII/[aJ'leOCTI) AAHHBIX MMAIIMCHTOB.

.HCKI_II/I}I 1. IlonsTue KOH(l)I/II[eHLII/IaJ'IBHOCTI/I JAaHHBIX B 3IJpaBOOXPAHCHUU. 3aKOHEI U
HOPMATUBHBIC aKThbI, PETYJIMPYIOIINEC KOH(bI/II[eHIII/IaHI)HOCTI) JaHHBIX B
3APaBOOXPAaHCHUMU.

Jlexus 2. Cornacue nanyeHTa Ha UCIIOJIb30BaHKUE AaHHbIX. — [I[puHImn
nH(popMHUpoBaHHOTO coriacus. [Ipoueaypsl moiydeHus coriacus Ha UCIIOJIb30BaHUE
JAHHBIX JJIS1 HAYYHBIX U MEIMIIUHCKHUX Hccae0BaHuN. IHCTpyMEHTBI U aTprOyThI
¢dbopMupoBaHUs UHOOPMHUPOBAHHBIX COTIIACHI B METUIIMHCKUX UH(POPMAIIHOHHBIX
cUcCTeMax.

[Ipaktnueckoe 3ansitue 1: HMccnemoBanue M CpaBHEHHE TpPeOOBaHMM Pa3IUYHBIX
HOPMAaTUBHBIX aKTOB B 00J1aCTH KOH(MUICHIIMATLHOCTH JaHHbIX.

[IpakTuyeckoe 3ansaTHe 2: Pa3paboTka 1m1abiioHa coryiacusl Ha WCHOJIb30BAHUE JAHHBIX,
BKJIIOYAIOIIETO BCE HEOOXOAMMBbIE KOMIIOHEHTHI B MEIUIIMHCKON HH(OPMAIMOPHHOM
cucreme (Ha npumepe ['UC «33 PT»).
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Oobem,

HaumenoBanme TEM, BUbI yqeﬁﬂoﬁ paﬁOTLl U KpaTKoe coAepKaHue yqeﬁﬂoro MartrepuaJja DT

Tema 4. AHOHMMU3ALMSA U NICEBIOHUMMN3ANNA JAHHDIX. 4
Jlexuus . MeTopl aHOHUMH3AIMHU IaHHBIX (yJaleHue IeHTUQUIUPYIOLIeH
uHpopMaluu, reHepanys cirydailHbIX uaeHTu(uKaTopoB). [IceBnoHMMMU3aus TaHHBIX
KaK croco0 3aiuThl KOHPHUAESHIMATBHOCTH.

HpaKTI/I‘leCKOC 3aHATHUC: AHOHI/IMI/I3aI_[I/IH Ha6opa JaHHBIX IMAaIIMEHTOB C UCIIOJIB30BAHUEM
Python.

CamocrosarenbHass pa®oTa: NPUHLUMIBI U HMHCTPYMEHTHl 00€3TMYMBAHUS IAHHBIX B
3paBOOXPAHEHUU.

Tema 5. YnpaBiieHue 10CTYIOM K TaHHBIM 12
Jlexuwms 1. [IpuHuunel yrpaBiaeHus JOCTYNIOM K AaHHbIM. Ponu u npaBa nocryna B
cucTeMax yIpaBleHHUs JaHHBIMH, MEIUIUHCKIX HH(MOPMALIMOHHBIX CUCTEMAX.
[TaponpHas nonuTHKA.

Jlexmus 2. Pa30op peanbHBIX KEHCOB yTeUeK JaHHBIX W OIMMUOOK B 00pabOTKE MEIUKO-
OMOJIOTUYECKHX JaHHBIX. Y POKH, U3BIICYCHHBIC U3 3TUX KEHCOB.

Cemunap: OO6cyxeHue Mep MPeaOCTOPOKHOCTH U MPOQPHUIAKTUKH YTEUEK JaHHBIX B
3/IpaBOOXpPaHEHUH.

[IpaxkTnueckoe 3ansaTue: Hactpoiika poiiel U Ipas TOCTYIa B CUMYJIMPOBAHHOM CUCTEME
yIpaBiIeHUs TaHHBIMH, MEIULIMHCKUX UH(QOPMAIIMOHHBIX cucTeMax, Ha npumepe «I MC
33 PT».

CaMocrosTenbHas pa60Ta: HOPMATUBHO-IIPABOBOC PETYJIUPOBAHHUEC BOIIPOCOB 3aAIUTHI
JAaHHBIX B 3IpaBOOXPAHCHUN

HpOMe)KYTO‘-IHaH aTTeCTanusa B (bopMaTe TCCTUPOBAHUA 2

11. YyeOHO-TeMaTHYecKMIi IUIaH padoyeil MporpaMMbl

KoandecTBo yacoB

HaumeHoBaHMe M KpaTKoe coepiKaHue CTPYKTYPHOIO ayANTOPHBIX
3JjieMeHTa (pa3aena) IIporpammel JIeKIHH, NPAKTHYECKHE
CeMHHAPbI 3aHATHSA

CaMOCTOSITeJIb-
HOM padoThI

Tema 1 VCTOYHHWKM [JaHHBIX B 3/IPaBOOXPAHEHUHU: 4
DIIEKTPOHHBIE ~ MEIUIIMHCKUE 3alucH, OuoOaHKH, 8 4
KIIMHUYECKHUE UCCIETOBAHMS

2 | Tema 2. DTUYECKHE aCHEKThl U KOH(MUICHIIMATEHOCTb 4 -
IAHHEIX. }
Tema 3. KonduaeHInaapbHOCTh JaHHBIX MAI[UEHTOB. 4 4 -
Tema 4. AHOHUMU3AINS U IICEBIOHMMHU3AIINA TaHHBIX. 2 2 4
5 | Tema 5. YrpaBieHue JOCTYIOM K JaHHBIM 6 2 4
[TpomexxyTouHast aTTecTarus 2

Hroro 50
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12. KoHTPOJIb U OlleHKA Pe3yJIbTATOB OCBOEHHS padoyeil mMporpaMmel
OOpa3oBarenpHasi OpraHu3allvs BBICIIETO OOpa30BaHMs, pealn3yolas padodyyio Mporpammy,
oOecrieunBaeT OpraHW3alUil0 U  TPOBEACHUE  TEKYIIUM, TPOMEKYTOUHBIA  KOHTPOJIU
JIEMOHCTPUPYEMBIX 00YyHarOIIMMHUCS 00pa30BaTeNbHBIX PE3YIbTATOB.

Texymuii KOHTPOJIb MPOBOAMUTCA IpPEMNoJaBaTelieM Ha OCHOBE OIEHHWBAHUS PE3YJIbTATOB
MPAKTUYECKUX pabOT U CaMOCTOSITEIBbHON paboThl oOyuarommxcs. [IpomMexyTouHbI KOHTPOIb
MPOBOAUTCS B popMe TeCTHUpOBaHUsA. DOPMBI U METO/IBI TEKYIIETO U MTPOMEKYTOYHOTO KOHTPOJIS,
KPUTEPHUHU OLICHUBAHUS JOBOJSTCS 0 CBEICHHS 00YyJarOlIMXCsl B Havajae o0ydeHusl.

Jlns Tekyiiero U MPOMEXKYTOYHOTO KOHTPOJS co3AaroTcs (DOHIBI OIEHOYHBIX CPEJICTB
(®OC). @OC BxmOUalOT B ce0si MENaroru4eckue KOHTPOIbHO-MU3MEPHUTENbHbIE MaTepHallbl,
MpeAHa3HAUYCHHbBIC [JIs OMPEACICHUS COOTBETCTBHS (WJIM HECOOTBETCTBHS) WHIWBUIYaTbHBIX
00pa30BaTENbHBIX TOCTHKEHU 3alJIaHUPOBAHHBIM 00pa30BaTEIbHBIM PE3YIIbTATAM.

4.1. Ilpumepsbl OLIEHOYHBIX CPEICTB.
TecToBbIe 3a1aHKs:
1. Kakue Tumbl JaHHBIX HanOOJee 4acTO MCMOJB3YIOTCS B 3APABOOXPAHEHUU U KAKOBBI MX

OCHOBHBIE ICTOYHUKHU?
- A) Knunudeckue JaHHbIe, JJIEKTPOHHBIC MeIUIIMHCKUE 3anucu (OM3)
- b) ®uHaHCcOBBIE JaHHBIE, CTPAXOBBIE OTUYETHI
- B) AnMuHHCTpaTUBHBIE JaHHBIE, OTYETHI O NALUEHTAaX
- I') Bce BrienepeuncieHHbie

2. Kakue maru BKIJIFOUYEHBI B IIPOLECC OYMCTKU JAHHBIX 34PaBOOXpaHEHUs?
- A) Yaanenue ny0nuKaToB, KOPPEKTUPOBKA OTCYTCTBYIOIIMUX 3HAYEHUI

- b) Usmenenune ¢popmara JaHHBIX, HOPMATU3AINS TAHHBIX

- B) KonupoBanue kaTeropuainbHbIX JaHHBIX, IPOBEPKA HA AHOMAJIUHU

- I') Bce BrienepeuncieHHbie

3. Kakue MeTo/Ibl UCTIOMB3YIOTCS 711 00pabOTKH OTCYTCTBYIOUIUX JAHHBIX B MEAUITUHCKHUX
HaboOpax NaHHBIX?

- A) YaneHue CTpOK ¢ OTCYTCTBYIOIIMMH 3HAYEHUSIMU

- b) UmnyTtanus cpeqHuM 3HaY€HUEM WIIM METUaHOM

- B) Ucnonp3oBanue aaropuTMOB MAallIMHHOTO O0YYeHUS I TIPEICKa3aHUs

4. UTo W3 NEepeurcICHHOro SBJSETCS MPUMEPOM CTPYKTYPUPOBAHHOTO 3JIEKTPOHHOIO
MEJUIUHCKOTO JOKyMEHTa?

- A) MeaunmHckasi KapTa NaiueHTa.

- b) Pe3synbraTsl 1abopaTOpPHBIX UCCIETOBAHUM.

- B) Peuenr Ha nexkapcTBeHHBbIN ITpenapar.

- ') Bcé BrimenepedyncieHHoe.

5. UTO U3 nepeurcIeHHOro IBISIETCS METOA0M AaHOHUMU3AIUK JTaHHBIX ?
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- A) Y nanenue uneHTHGHUIHPYOMEH HnHGOpMann.
- b) 'enepanust ciny4aitHbIX UAEHTU(PUKATOPOB.

- B) IlceBmonnMu3aIus JaHHBIX.

- I') Bcé BolenepedncieHHoe.

13.00pa3upl  y4eOHO-METOAMYECKUX  MATEPHAJIOB s OOy4YalIIUXCS |
npemnoaasareJen
[Tpumeps! 3a1aHNI HA CAaMOCTOSITENFHYIO M MPAKTHYECKYIO0 paboTy

5.1. Bonipocsl auist codece10BaHUSA
1. Kakue sTuyeckue u mpaBOBBIC aCMEKThl HEOOXOAMMO YUYHUTHIBATh NMPU aHAIM3E JIAHHBIX B

3paBOOXpaHEHUN?

Omnwucanue: DTOT BONPOC MPOBEPSET 3HAHUE STUUECKUX U MPABOBBIX aCHEKTOB PalOTHI ¢
JAHHBIMU B 3/IpaBOOXPaHEHUH.

Oter: Ilpu aHamu3e JaHHBIX B 3/PaBOOXPAHEHWU HEOOXOIMMO  yYUTHIBATH
KOH(UIECHIIMAIBHOCTD U 3aLIUTY NEPCOHATBHBIX JAHHBIX MMAlIUEHTOB, COOJIIOIEHNE HOPMATUBHBIX
aKTOB M 3aKOHOB O 3alllUTE JAHHBIX, a TaKXE€ STUYECKUE BOIPOCHI, TAKUE KakKk oOecredyeHue
MH(GOPMHUPOBAHHOI'O COTJIACUS M HEJOMYILEHUE TUCKPUMHUHALIUY.

14. Kakue aTHuecKe AUIeMMbl MOTYT BO3HUKHYTh IIPH paboTe ¢ MEAMKO-OMOIOTHYECKUMU

TaHHBIMI?

Omnwucanue: JTOT BOIPOC MPOBEPSET 3HAHUE ITHMUECKUX U MPABOBBIX ACMEKTOB PabOTHI C
JAHHBIMU B 3/IpaBOOXPAHEHHH.

OtBer: [JlumemMma KOHQHUIEHIMATIBHOCTH M  OTKPBITOCTH  JAQHHBIX. OJTHYHOCTb
UCTOJB30BaHMUS JAaHHBIX B KOMMEpYECKHX LesX. Bompockl HH)OPMHPOBAHHOTO CoOTIacus
MalMEHTOB.

15. Yo Takoe KOH(DUIEHITUATHLHOCTD JaHHBIX B 3[[PaBOOXPAHEHUN?

Omnucanue: ITOT BOMPOC MPOBEPSET MOHUMAHHUE CYITHOCTH KOH(UICHIINATBHOCTH JIAHHBIX.

Oteer: KoH(puUIEHIMAIBHOCTh JaHHBIX B 3/IPABOOXPAHCHHMM — OTO 3alUTa JIUYHOU
uH(OpMaIMK NAIMEHTOB OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA, UCTIOIB30BAHUS WIIM PACKPBITHA.
3T0 BKIIIOYAET B ce0s MEIMIIMHCKHUE 3aIIUCH, PE3YIbTaThl aHAIM30B, UCTOPUIO OOJIE3HU U JAPYTYIO
JUYHYIO HH(POPMALIHKIO.

16.Kakue 3aKOHBI M HOPMATHBHBIE aKThl PETYIUPYIOT KOH()UICHIMAIBLHOCTh JAHHBIX B

3apaBooxpaHneHuu B Poccun?

OnucaHue: 3TOT BOIPOC NPOBEPSIET 3HAHUE 3aKOHOB U HOPMATUBHBIX aKTOB, PETYJIMPYIOLINX
3aIUTY JAHHBIX B 3/[PaBOOXPAHEHUH.

OtBet: B Poccun koHGUACHIMATBHOCTh JaHHBIX B chepe 3ApaBOOXpaHEHUS PEryIUpPYeETCs
@enepanbHbiM  3akOHOM  Ne  152-®P3 «O mnepcoHanpHBIX JaHHBIX», a Takke APYTHMMH
HOPMAaTUBHBIMU aKTaMH, TakuMHU Kak PenepanbHbiii 3akoH Ne 323-D3 «O0 ocHOBax OXpaHbI
310pOBbs Tpaxkaad B Poccuiickoint @enepannm.

17.Yt1o Takoe maposipHas MOJIUTHKA U 3a4eM OHa HykHa? TpeOoBaHUS NPEAbSBISIIOTCS K

HapoJIsiM.
OnucaHue: 3TOT BOIPOC MPOBEPSIET 3HAHUE CYIIHOCTH M IPUHILIUIIOB M1apOJIbHOM MOJUTUKH,
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BOIIPOCOB pa3rpaHUYEHHUs JOCTYMA K JTaHHBIM.

Otger: [laponpHas monuTUka — 3TO HAOOpP MPaBUI U PEKOMEHAALMIA 1O MUCIOJIb30BAHHUIO
napoJjeil B uHpopManroHHoi cucreme. OHa Hy)XHa JJ1s1 oOecriedeHus: 6e30MaCHOCTH AaHHBIX U
3alIUTHl OT HECAHKIMOHUPOBAHHOTO AocTyrna. OCHOBHbIE TPEOOBAHUS K MApOJISIM: CIOXHOCTD,
YHUKAJIBHOCTb, CPOK JICMCTBUSA, YaCTOTA CMEHBI.

5.2. Pemienue keiicoB

AHOHMMU3AIIMA U TICEBJOHUMM3AIUS JaHHBIX 3/[paBOOXPAHEHUS JJIs aHATN3a.

Lens:

Hayuntbcst coOupaTh, OYHMIIATP W TOATOTABIMBATH JaHHBIE 3APABOOXPAHEHUS IS
MOCIIEYIOIIETO aHAIH3a. 3aJaHue MTO3BOJISIET ONPEICTUTh CTENEHb PA3BUTHS KOMIIETEHIIUN TTOCTIe
OCBOECHUSA MoAyJel | u 2 mporpaMmsl

Onucanue 3a1aHus:

Bam npenocrasiien Habop NaHHBIX, coAep i HHGOPMAIIUIO O MAIlUeHTaX, MOCEIIEHUIX
MEIWIMHCKAX VUPSKICHUA ¥ TPOBEACHHBIX TMpoueAaypax. Bama 3amaga — mpoBecTH
MpeIBapUTEIbHYI0 00pabOTKy AaHHBIX, OUHCTKY, MPOBEPKY HAa KOPPEKTHOCTh M MOATOTOBKY K
JaJbHEUIIEMY aHAJN3Y.

[ITaru BBIIOTHEHUS:

1. UMmiopT JaHHBIX:

- 3arpy3ute npenocrabieHHbiii CSV-daiin ¢ 1aHHBIMU.

- M3yuuTe CTpyKTYypy JaHHBIX, OMpPENCTUTE THUIIHI JAHHBIX B KaXXJIOM CTOJOIE (YHCIIOBBIE,
KaTeropuajibHble, TEKCTOBBIC U T.1.).

2. OyncTka TaHHBIX:

- [IpoBepbTe MaHHBIC HA HATMYKE POIYIIEHHBIX 3HAYCHU.

- ObpaboTaiiTe NpOIMyIIEHHBIC 3HAYCHUS:

- Ecnu nmponyiieHHbie 3Ha4eHHsI COCTABISIIOT MeHee 5% JTaHHBIX, 3aM0JIHUTE UX CPEIHUMU
WM MEIMAaHHBIMU 3HAYEHUSMHU JIJISl YMCIIOBBIX JAHHBIX, a HAaMOOJEe YaCTHIMU 3HAUEHUSIMU JISI
KaTeropuaibHBIX JTAHHBIX.

- Ecu nponynieHHble 3HaY€HUs COCTaBIAOT 6oiee 5% MaHHBIX, peUIUTe, CTOUT JIU YAAIUTh
COOTBETCTBYIOIINE CTPOKHU HIIU CTOJOIIBI.

3. O6paboTka q1yOIUKATOB:

- Haiigure u ynanute ny6nmkatsl CTPOK B HAOOpe TaHHBIX.

4. Hopmanu3zaiusi JaHHBIX:

- IlpuBenure nanHple K eAMHOMY (opmary, eciau 3TO HeoOXOomuMo (HampuMep, NaThl,
€AUHULBI U3MEPEHUS).

- HopmanusyiiTe uucnoBble AaHHBIE, €clM 3TO TpeOyercs Ui JaibHeHIIero aHaiu3a
(HanpuMep, cTaHJAPTHOE MacIITAOUPOBAHHUE).

5. KoaupoBaHue KaTeropuaibHbIX TaHHBIX:

- [IpeoOpasyiite kaTeropuanbHbIE TaHHbIE B YHCI0BOU (hopmar ¢ nomoipto Merona One-Hot
Encoding wim Label Encoding.

6. BoisiBnieHue n 06paboTKa BEIOPOCOB:

- Ucnonp3yiiTe MeTOABl CTATUCTUUECKOrO aHajiu3a (Hampumep, METOJ MEKKBApTHUIHHOIO
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pa3Maxa) JiIsl BBISIBJICHHS BBIOPOCOB.

- Pemute, kak 06paboTaTh HalICHHBIC BRIOPOCHI: YAAICHHE, 3aMEHA, UCTIPABIICHHE.

7. AHanu3 v BU3yanu3aius JTaHHBIX:

- [locTpoiiTe HECKOIBKO rpaduKoB (TUCTOTPAMMBI, TUATPAMMBI PACCESHUS, SITUKHA C yCaMu
Y T.J.) JUIsl BU3yaliu3allii OCHOBHBIX XapaKTePUCTUK JTaHHBIX.

- [Tpoananu3upyiiTe B3aUMOCBS3U MEXKY Pa3IMYHBIMU IEPEMEHHBIMU.

8. JlokymeHTHpOBaHuUE mpouecca:

- [loaroToBHTE OTUYET, OMUCHIBAIONINN KaXKIBIH IIar 00paOOTKU JAHHBIX, BKIIOYAs METOJIbI U
WHCTPYMEHTHI, UCTIOJI30BAaHHBIC HA KAXKJIOM JTarle.

- BkiirounTe OCHOBHBIE BBIBOJIbI M BU3YyallU3al[UU B OTYET.

TpeboBanus k craye:

- Jupyter Notebook wiu Python-ckpunT ¢ K0710M BBITIOJTHEHUSI BCEX II1aroB.

- Otuer B popmare PDF, onuceiBaromumii mporecc 1 BEIBOIBI.

PexoMenayemble HHCTPYMEHTHI:

- S3p1k mporpammupoBanus Python

- bubnuoreku: pandas, numpy, matplotlib, seaborn, scikit-learn.

18. KagpoBoe odecneueHue 00pa3oBaTeIbHOIO NMpoiecca
[NamaxmetoB A.U. — accucteHT kadeapsl 00IIECTBEHHOTO 37I0POBbsI M OPraHU3aIMU 3/IPaBOOXPAHEHUS
OI'bOY BO Kazanckuii rocy1apCTBEHHBIN METUIIMHCKUI yHUBEpcUTET» M3 PO.
AnbmyxameToB A.A. — rerepanbhbiii tupektop AO «{udpoBblie perieHus: B MEIUIIHE
BacunbeBa A.I'. — mporpammuict AO «L{udpoBbie perieHns B MEIUITTHEY

7. MaTtepuajibHO-TeXHHYECKOe o0ecleyeHue pean3anuu padodeil mnporpaMMsl

HeoOxonuMmelii  juisi  peanu3allud  OporpaMMbl  MOAYJS IEpPEYeHb MaTepUabHO-
TEXHUYECKOro oOecreueHHs] BKIOYaeT B cels CrenualbHO O00OpYNOBaHHBIE MOMELICHHS IS
MIPOBEJICHUSI YU€OHBIX 3aHATHUI, B TOM YHUCIIE:

ayUTOpUH, OOOpPYIOBAaHHbIE MYJIbTUMEIUNHBIMM W HHBIMU CpEACTBAMHU OO0y4YeHUS,
MO3BOJISIOUIMMH HMCIIOJIb30BaTh MH()OPMALMOHHBIE TEXHOJOTHH, B KOJMYECTBE, MO3BOJISIOLIEM
oOyyaromMMcss OCBaWBaTh YMEHHUS U HAaBBIKM, TMPEAYCMOTPEHHbIE MPO(HEeCcCHOHATHHON
NEeATEIbHOCTHIO, UHIUBUIYAJIBHO;

JUCIUIEHHBIN KJacc, ¢ MyJIbTUMEIUHHBIM U KOMITbIOTEPHBIM 000pY/I0BaHUEM.

[Tomemenus uis caMOCTOSITEIBHONW pabOThI OOYYaIOIIMXCA OCHALICHBI KOMITBIOTEPHOU
TEXHUKON € BO3MOXXKHOCTHIO MOAKIIOUEHHSI K ceTu «VHTepHeT» M olecnedeHHeM JocTyra B
3JIEKTPOHHYIO UH()OPMALIMOHHO-00pa30BaTENIbHYIO Cpeay Y HUBEPCUTETA.

IlepeyeHb HHGPOPMAMOHHBIX TEXHOJIOTHI, HEOOXOAMMBIX JIJISl OCBOCHUS IIPOrPAMMBI,
BKJIIOYasl NlepevYeHb MPOrpaMMHOro odecrnedeHnsi 1 UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Jns mOCTHOKEHHS 1eJied TMeaaroruyeckoro o0pa3oBaHMsl TPUMEHSIOTCSA CJICIYIOININE
WH(OPMAIIMOHHBIE TEXHOJIOTHUH:

1.006pazoBarenbHplii  moOpTail  AUCTaHIIMOHHOTO  oOyuenuss Kazanckoro I'MYVY.
JIucTaHIIMOHHBIN Kypc B COCTaBe oOpa3oBaTelbHOro moptaia co3gaH B cucteme MOODLE wu
COJIEPXKUT B ceOe JIEKINH, MPe3eHTAllUU, 3a1aHusl, TUIEPCCHUIKA Ha MEPBOUCTOYHUKHU y4€OHOTO
MaTepuaa, TeCTh / 3aJaHus T CAMOKOHTPOJISI, KOHTPOJIBHBIE U UTOTOBBIE TECTHI 110 KYpCY.
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2. ITaket npuknagasix mporpamm MoiOduc.
3. Hemo-Bepcust T IC 23 PT.
Hcnonp3yemoe mporpaMMHOE OOECIICYCHHE HWMEET JIMIICH3MI0 M €XEroJHO W / WU
CBOEBPEMEHHO OOHOBJISIETCSI.

8. UndopmannonHoe odecneyeHue peajn3annu padoyeil mporpaMmbl

8.1. OcHoBHas nuTEpaTypa.

Craructrka B Omomeauimue, papmaiuu 1 ¢papmaneBTuke : yaueoHoe nocodue / H. H. 3y6oB,
B. U. KyBakun, C. 3. YMapoB [u ap.] ; mox obmeit pegakuuein M. A. HapkeBuua ; CaHKT-
[letepOyprckuil rocyJapcTBEHHBIM XUMHKO-(apMalleBTUUYECKH yHUBepcuTeT. — MockBa :
KuoPyc, 2021. — 298.

18.3. JlomomHUTEIbHAS JUTEpaTypa.

®enepanbHbli 3aK0H «O nepcoHaANBHBIX JaHHBIX» 0T 27.07.2006 N 152-®3. JlocTtymnHo no:
https://www.consultant.ru/document/cons_doc_LAW 61801/ Ccpuika aktuBHa Ha 11.07.2024.

Konmnenus co3ganus e1uHOM rocy1apcTBeHHOM HH(DOPMAIIMOHHON CUCTEMBI B chepe
3apaBooxpanenus. [Ipuka3z Munsznpasconpazsutus Poccun ot 28.04.2011 r. Ne 364. JocTtynHo
no: http://portal.egisz.rosminzdrav.ru/materials/99. Ccpunka aktuBHa Ha 11.07.2024.

[IporpammupoBanue Ha Python B mpumepax u 3agauax / Anekceit BacunbeB. — Mockaa :
Dxkemo, 2021. — 616 c.

Cronbos A.IlL., Ky3uenos [1.Il. ABromaTu3upoBanHast 00paboTKa U 3aIMTa IEPCOHATBHBIX
JaHHBIX B MEIUIMHCKUX yupexaeHusx. — M.: U]l «Menemxkep 3apaBooxpanenus», 2010. — 176
C.

18.4. WHTepHeT-pecypcCHl.
Enunas o6pazoBarenbHas miardgopma Yauepcutera MaHomonuc https://oneid.unionepro.ru
Odunmanshbiii cadt ®I'BY «lleHTpanbHbIi HAYYHO-UCCIIEN0BATEIBCKAN HHCTUTYT OPTaHU3aI[uN
1 uH(pOopMaTHU3aUK 3IpaBooxpaHeHus» M3 PO https://mednet.ru/
Caiit deepanbHON IEKTPOHHON MEeIUITMHCKON OnOnoTexku — http://www.femb.ru
Caiit ®I'BOY BO Kazanckoro 'MY Munsapasa Poccun — https://kazangmu.ru/
Caiit HayuHoit anektpoHHO# 6ubanoteku — http://elibrary.ru/
[MTacropT HAIMOHALHOTO TPOEKTa «3IpaBooxpaHeHue» http://government.ru/info/35561/

Odunnansubiii calt @I'BY «lleHTpanbHblil HAYYHO-HUCCIEI0BATENbCKUN HHCTUTYT OPTaHU3al[uu

U nH(popMaTHU3auy 31paBooxpaneHus» M3 PO https://mednet.ru/

[Topran uH(popMaIMOHHON MOJIEPHKKHI MOJIb30BaTEINEH I'cC 23 PT
https://wiki.vitacore.ru/display/rmis
[Topran HopmatuBHO-cipaBouHOl nHpopMmannuu ETMC3 https://nsi.rosminzdrav.ru/
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https://wiki.vitacore.ru/display/rmis
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MunucrepcerBo 3apaBooxpanenus Poccuiickon @enepannu
denepanabHOE TOCYIApPCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BhICIIEro oOpa3zoBaHus «Ka3aHckuii rocy1apcTBEHHBIM MEUIIMHCKUNA YHUBEPCUTET»

PaGouasi nporpamma Moy 3
AHAJIN3 BOJIBIIUX JAHHBIX B 3/IPABOOXPAHEHUHN

2025 .
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8. ObaacTb npuMeHeHHs padoyeil mporpaMmbl

PabGouas mporpamma MoayJisi «AHaJau3 00JbIIMX JAHHBIX B 3/paBOOXpPaHeHUMW» (Janee —
pabouass TporpamMma) SBIISIETCS YacThIO JOTOJHUTEIBbHONH MPO(EeCCHOHATBHON MPOrPaMMbI
npodeccuonanbHoi nepenoarotoBku UT «lIpukinaaHoii aHAIU3 JAHHBIX B 31PABO0XPAHEHUM)
(manee — mporpaMmMa) U HampasJieHa Ha OPMUPOBAHUE HUPPOBBIX KOMIIETEHLUA:

- «[IpuMeHsieT A3BIKM NPOrPAMMHUPOBAHMNS JJIM1 pelieHusi MPOo(ecCHOHATbHBIX 3a1a)

(1D 28 — 6a30BbIii ypOBEHbD):

®opMyTHPOBKA LIeJ1eBOT0 YPOBHSA
¢opmupoBaHus KOMIIETeHLM

IIpomeskyTOUHBIEe 00pa30BaTeJbHbIE Pe3yJIbTaThl

OnbIT NpakTHYeCKOM
aesareabHocTu (OIJ)

Ymenus (Y)

3unanus (3)

HpI/IMeHHeT A3BIKH
[mporpaMmMupOBaHus 1JIsd

V 1. Vmeer
BBIOMPATh THIIOBBIC

3 1. 3gaer
MIPUHITUIIBI |

OILJ 1. ITpumensier
S3BIK

PCIICHHUA HpO(l)eCCI/IOHaJII)HI)IX AJITOPUTMBI OCHOBBI ImporpaMMHpOBaHUA
3a/1a4 1oj KOHTpoJieM Ooiiee pa3paboTKu nporpammupoBanus. | Python mon konTponem
OIIBITHBIX OIIBITHBIX HACTaABHHUKOB
CIiIcnuajaIncToB

- «OcymecTBiasier ¢cO0Op W TOATOTOBKY [aHHBIX /s O0y4YeHHsi MojJeseH

HCKYCCTBEHHOT0 HHTEeIeKTa» (ID 170 — 6a30Bblii YPOBEHB):

DopMy.THPOBKA [EJIE€BOr0 YPOBHS

ITpomexkyTOUHBIE 00pa3oBaTeIbHbIE PE3YJIbTATHI

OnbIT NpaKTHYECKOi

HCIIPOTHUBOPCUNBOCTD.
I/ICHOHBSyCT MCTOAbI IIOHMCKAa
JaHHBIX U JOCTOBECPHLIC
HCTOYHHUKU JaHHBIX

B 3IpaBOOXpPAHCHUH.

¢opMupoBaHNs KOMIIETEHIM I T T (LA Ymenus (Y) 3unanus (3)
OcymiecTBIsIET KPUTHIECKUIT OIA 1. [Tpumensier | ¥V 1. Ymeer 3 1. 3HaeT OCHOBHBIE
0TOOp JTaHHBIX, IPOBEPSA UX Python na npaktuke | codupats u KOHUEMINA U METOJIBI
Ha OCJIO0CTHOCTD U I PCIICHUS 3a1a1 noAroTaBJIMBAaThb HCKYCCTBECHHOTI'O

JTAHHBIC, JIJIS
00y4YeHHUS U OLIEHKH
MoOJenen
MalIuHHOT' O
00y4eHusI.

untennekra (MN) u

MAIInHHOTI'O O6y‘~IeHI/IH
(MO).

OcBoenmne paboueil mporpaMMbl SBISETCS 00S3aTEIbHBIM IS BCEX OOYYAIOIIUXCS TIO0

IIporpamme.

8. CTpyKTypa u KpaTKoe cojiep:kaHue padoyeiil MporpaMmmsbl

Ne . OobeMm,
i HanmMeHoBaHMe TeM, BUAbI YUeOHO# paGoThl H KpaTKoe coJep:KaHue YUeOHOro MaTepuaJia 4ACOB
1. | Tema 1 BBenenue B 60Jib11IMe JaHHBbIE B 3IPABOOXPAHEHHH. 8

Jlexmus 1: Onpenenenne Oonpinux ganHbiX (Big Data). 5V: o6beMm (Volume), ckopocTb
(Velocity), paznooOpasue (Variety), noctoBeprocts (Veracity), nennocts (Value).
HcTounnku OONBIIMX JAHHBIX B 3/[PABOOXPAHEHUH: JIEKTPOHHBIE METUITTHCKUE
3aIiCH, TCHOMHBIC JaHHbIC, TaHHBIC U3 HOCHMBIX YCTPOMCTB.

Jlexuwmst 2. Ponb OonbIMX JaHHBIX B 3/[paBooXpaHeHnu. Kak Oombiue JaHHbIe
TpaHcHOpPMHUPYIOT 3ApaBooxpaHeHue. [IpuMepsl IPUMEHEHUS: TEPCOHATU3UPOBAHHAS
MEIUIIMHA, MOHUTOPUHT COCTOSIHUSI 370POBbSI, TPOTHO3UPOBAHUE 3a00ICBaHUH.
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n/n

HaumenoBanme TEM, BUbI yqeﬁﬂoﬁ paﬁOTLl U KpaTKoe coAepKaHue yqeﬁﬂoro MartrepuaJja

Oobem,
4acoB

Cemunap 1 O6cyxaenne 0coOEHHOCTEH OONIBIINX JAHHBIX M UX IPUMEPOB B
3JpaBOOXPAaHCHUH.

[IpakTrueckoe 3ansTue 1: AHaIU3 CTaTbU WIK Kelca, IEMOHCTPUPYIOIIETO
WCIOJIb30BaHUE OOJBIINX TaHHBIX B 3JJPABOOXPAHCHHH.

Tema 2. MeToabl U HHCTPYMEHTHI /1JIs1 pA00THI ¢ 00JbLIIMMHU TAHHBIMHA

Jlexnus 1: MeTo1pI MAIIMHHOTO O0YYEeHHUS: KJIacTepu3alus, Kiiaccu(uKaius, perpeccusi.
Metoabl 00pabOTKM M aHanIM3a TEKCTOBBIX JAHHBIX: 00pa0OTKa €CTECTBEHHOTO SI3bIKa
(NLP). Ananu3 nmoTOKOBBIX JaHHBIX. THCTpYMEHTHI 1J11 paboThl ¢ OOJBITUMHU JAaHHBIMHU:
Apache Hadoop: ocHoBsl u mpumenenue. Apache Spark: ocHoBbl u mpumenenue. NoSQL
6a3bl qanHbIx: MongoDB, Cassandra.

Jlexuus 2. Ocuorsl Apache Spark. Apxutekrypa Apache Spark. OcHOBHbIE KOMITOHEHTHI:
Spark Core, Spark SQL, Spark Streaming, Mllib, GraphX.

Cemunap 1: O0cyaeHHE TPEUMYIIECTB U OTPAHHMYCHHUI PA3IMYHBIX METOJIOB aHAIIN3A
OO0JIBLINX TAHHBIX

[TpakTnueckoe 3ansatue 1: YcranoBka u HacTpoirika Apache Spark. Kpatkwuii 0630p
unTepdeiica u GyHKIMOHANA.

[IpakTnueckoe 3anarue 2. Wcnonb3oBanue Apache Spark nns oOpaGoTku O0ibIIMX
naHHbIX. 3anmyck Spark-ceccuu. BrinonHeHne MpocThIX onepaiuil ¢ JaHHbIMU (YTEHUE,
00paboTKa, 3aIHCh).

10

Tema 3. MammnHoe o0y4ueHune

Jlexuus 1. OCHOBHBIE AJITOPUTMBI MAIIMHHOTO 00y4yeHus. [I[puMeHeHne MalmHHOTo
o0y4yeHHUs I aHAJIN3a JaHHBIX B 3/IPAaBOOXPAHEHUH.

Jlexmus 2. Ananu3 OONBIINX JaHHBIX ¢ UcToiib3oBaHueM Hadoop. Apxurektypa
Hadoop. OcnoBusie komnonenTs: HDFS, MapReduce, YARN.

HpaKTI/I‘leCKOC 3aHsTHe 1: C03I[aHI/Ie u O6y‘IeHI/IC MOACIN MAallITMHHOI'O 06y‘~IeHI/I${.
OI_ICHKa MOJCIIN U UHTCPHIPCTALUA PE3YIILTATOB.

[IpakTuyeckoe 3ansTHe 2: YcTaHoBKa M HacTtpoiika Hadoop. 3amyck mpocThIX 3amay
MapReduce.

10

Tema 4. PeanbHble Kelicbl TNpPUMeHEHMsl aHaAuM3a OOJbLIIMX [AHHBIX B
31PaBOOXPaHEHUH

Jlexuwms. [IpuMepsl ycrienrHoro NpUMEHEHUS aHaIn3a OOJIBIINX TaHHBIX B
31paBooxpaHeHuu. Keicol n ux pe3ysabTaThl.

Cemunap: O6cyxaeHHe MPOOJIeM U PEIICHUH TPU aHau3€e OOJIBIINUX JaHHBIX.

CamocrosarenbHas paboTa: M3ydyeHHE NPUMEPOB YCIECUIHOTO NPUMEHEHHUS aHaln3a
JAHHBIX B YIIPABJICHUH 3PABOOXPAHCHUEM.
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Ne . Oobem,
i HaumenoBanme TEM, BUbI yqeﬁﬂou paﬁOTl:l U KpaTKoe coAepKaHue yqeﬁﬂoro MartrepuaJja DT
5 | Tema 5. Pa3pa6oTka KOMIIJIEKCHOIO NTPOEKT 12
Jlexnus. [loctanoBKa 3a7auu A1 MpoeKTa (HampuMmep, aHaJIU3 TaHHBIX TallUeHTOB AJIs
MIPOTHO3UPOBAHMS BEPOSATHOCTH BOZHUKHOBEHUS COOBITHIA: 3a00JI€BaHNH, OTIepaIIHid,
CMEPTH | T.1I.).
[Tpaktuyeckoe 3anstue 1: COOp M MOATrOTOBKA JAaHHBIX JJs aHanu3a. Mcmonb3oBaHue
Apache Spark n/unu Hadoop st 06padoTku nanabix. [IpuMeHeHrne MeTo10B MalllmHHOTO
oOyueHus JJIs aHAIU3a TAHHBIX.
[Ipaktuueckoe 3austue 2. IlpeseHTtanus pe3ynbTaToB NpoekToB. IIpeacraBneHue
pe3yNbTaToB aHanu3a AaHHbIX. OOCYX/IeHrEe BBIBOJIOB U PEKOMEHIALIUM.
CamocTosTenbHast paboTa: MOArOTOBKA MPOEKTA.

6 | [IpomexxyTounas arrecTanus B (hopMaTe TECTUPOBAHUS 2

8. YueOHO-TeMaTH4YeCKHii IUIaH padoyeil MPorpaMMsbl

N KosmndecTBo yacoB
, HaumeHoBaHMe M KpaTKoOe COAePKaHUE CTPYKTYPHOIO AyAUTOPHBIX
L ajieMeHnTa (pasaeia) Iiporpammbl JEeKIHH npaKTHUecKie | o ocTORTEdb:
n P porp AMH, P HOI1 paGoThI
CEMHUHApPbI 3AHATHHA

1. |Tema 1 Bsegeuue B Oodpluiue JaHHBIE B 5 9 -
3/1paBOOXPAaHEHUHU.

2 | Tema 2. MeToabl M HHCTPYMEHTHI sl PabOTHI C 6 4
OOJBIINMH JJAHHBIMU
Tema 3. MamunHoe oOy4deHue 4 4

4 | Tema 4. PeanpHble KeHChl NPUMEHEHUS aHAIU3a 4 4
0OJBIINX JAHHBIX B 3/[paBOOXPAHEHUH.

5 | Tema 5. Pa3paboTka KOMIUIEKCHOTO MPOEKT 2 4 6
[IpomexxyTouHast arTecTarus 2
Hroro 50

8. KoHTpo.b U OlleHKa pe3y/1bTATOB 0CBOEHHS padouell MporpaMmbl
OOpa3zoBarenpHasi opraHu3alysl BBICIIETO OOpa30BaHUs, peanusyromas pabodyio Hporpammy,
oOecrieynBacT OpraHU3alMi0 W TPOBEACHUE  TEKYIIMH, MPOMEXKYTOUHBIH  KOHTPOIHU
JEMOHCTPUPYEMBIX 00YJarOIINMUCS 00pa30BaTEIbHBIX PE3YIbTATOB.

Texymmii KOHTPOJIb TPOBOJIUTCS TPETOaBaTeieM Ha OCHOBE OIICHMBAHUS DPE3YJIbTAaTOB
MPAaKTHYECKUX PA0OT M CaMOCTOSITELHOU paboThl oOydatromuxcs. [I[poMeKyTOUHBIH KOHTPOJIb
poBOAUTCS B popMe TecTHpoBaHHL. POPMBI U METO/IbI TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS,
KPUTEPUH OICHUBAHUS TOBOJSATCS IO CBEJCHHS 00YJaIOIUXCs B HA4ajie 00y4ICHUSI.

JIns TeKyImero M MpOMEKYTOYHOTO KOHTPOJS CO3JMaroTcs (POHMABI OLEHOYHBIX CPEICTB
(®OC). ®OC BxmOHaOT B ce0s MENArOTMYECKUE KOHTPOJIbHO-U3MEPHUTENBbHBIE MaTepHalbl,
NpeAHa3HAaYeHHbIE JJIS ONpPEAENCHHUsS COOTBETCTBHS (MJIM HECOOTBETCTBHS) HMHIMBHIYaJbHBIX
00pa30BaTENbHBIX JOCTIKEHUH 3aIUIaHUPOBAHHBIM 00Pa30BaTEIbHBIM PE3yIIbTaTaM.



38

4.1. Ilpumepbl OLIECHOYHBIX CPEICTB.
TecToBbIE 3a1aHKA:
1. KakoBbl OCHOBHBIE MCTOUYHHUKHU OOJIBIIMX JTAHHBIX B 3JPABOOXPAHEHUU M KAKUE THUIIBI

JTAHHBIX OHU cojepIKatr?

- A) Dnexrponnsie MeauuuHckue kapThl (OMK), naHHbie T€HOMUKH, JaHHBIE HOCHUMBIX
YCTPOMCTB

- B) JlaaHbBIC COIMANBHBIX CETEH, TaHHBIC OMPIKEBBIX TOPTOB, JAaHHBIE O MOT0JIe

- C) /JlanHble TENEBU3MOHHBIX MPOCMOTPOB, JaHHbIE OAHKOBCKHX OMNEpalnui, JaHHBIE O
JIOPOKHOM Tpaduke

- D) JlanHbie MHTEPHET-TIOMCKOBUKOB, JaHHBIC O TIOCEIIAEMOCTH MY3€€B, JaHHBIC O MPOJAAKE
OUIECTOB

2. Kako#t u3 cieIyronux MeTO10B MAITMHHOTO 00yYeHHUs Han00JIee YaCTO UCIIOTb3YETCS JIIs
npejcKa3anus 3a00JIeBaHM y TAIIMEHTOB HA OCHOBE aHaJIN3a OOJIBINNX JaHHBIX?

- A) Knacrepuzarus (Clustering)

- B) Jluneiinas perpeccus (Linear Regression)

- C) Pemraromue neperns (Decision Trees)

- D) INonmxkenue pazmepuoctu (Dimensionality Reduction)

3. Kakue ocHOBHBIE IPEUMYIIECTBA IPUMEHEHHUS OOJIBIINX JAaHHBIX B 3/[pABOOXPAHEHUU?

- A) ViydmieHue NepCOHATM3UPOBAHHOIO JIEUYEHHUs, CHUIKEHUE 3aTpar, IpelcKa3zaHue
BCIIBIIIEK 3a00I€BaHUI

- B) YBenuueHue BpeMeHM OKUJaHUS, NOBBIILIEHUE CIOXKHOCTH CUCTEM, YBEJIIMUEHUE YHCIIA
o1MO0K

- C) IloBbllIeHNE MPOU3BOAUTEIBLHOCTH TPYZQ, YIIydlllEHHE KayecTBa MPOJYKTa, CHUKEHUE
HaJIOroB

- D) CHuxeHue KOIMYECTBa MEIMLMHCKUX KaJpOB, yBEJIUYEHUE OyMakHOU paboThl,
YBEJIMYCHHE PACXO/I0B HA 00y4YeHHE

4. Kakue Mepnl 06e30macHOCTH HEOOXOIMMO MpeaNpUHUMATh MpU padboTe ¢ OONbIIUMU
JAHHBIMH B 3/IpaBOOXPAHEHUH JJIS 3aIIUTHI KOH(UICHINATHHOCTH MMallueHTOB?

- A) lludpoBanue naHHBIX, yIPaBIEHUE AJOCTYIIOM, aHOHUMH3AIUS JaHHBIX

- B) OtkpbIThlii JgocTyn K JaHHBIM, OTCYTCTBHE ayTEHTH(HUKALUHU, COBMECTHOE
WCIIOJIb30BAHUE TTAPOJIEN

- C) XpaHeHue JaHHBIX Ha JINYHBIX YCTPOUCTBAX COTPYIHUKOB, OTKIIFOUEHNE aHTUBUPYCHBIX
MPOrpaMM, UCIOJIb30BAHUE OOIIMX YYETHBIX 3arucen

- D) IlyOnukanust JTaHHBIX B OTKPBITBIX MCTOYHUKAX, YIIPOILICHUE MPOLEayp Oe30MacHOCTH,
UCIoJIb30BaHKe HecepTUuuuuposanHoro [10

5. Kak aHanu3 OONbIIMX JAHHBIX MOXET IOMOYb B YIPABICHUM 3]PaBOOXPAHEHUEM Ha
rOCy/IapCTBEHHOM ypOBHE?
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- A) Ilyrem mpenocTaBiaeHHUs] TOYHBIX IPOrHO30B 3MHUAEMHH, ONTUMHU3ALMHM PECYPCOB U
yIIy4IIEHUS TIaHUPOBAHUS 3PaBOOXPAHEHUS

- B) [1ytem yBenuueHust O10pOKpaTUUECKUX MPOLIETYP, MOBBIIICHUS CII0KHOCTH YIIPABIICHUS,
CHIDKEHHMSI KaueCTBa 00CITyKMBaHU

- C) IlyreM 3aKkpbITUSi MaJblX MEAMIMHCKUX YUPEKIACHHUM, YBEJIMUYECHUS 3aBUCUMOCTH OT
BHEIIHUX KOHCYJIbTAHTOB, COKpAaIIeHUs] (PMHAHCUPOBAHUS 3/IPAaBOOX PAHCHHUS

- D) [Iyrem ymeHbIlIeHHs] Yncia JOCTYITHBIX JIAaHHBIX, YCI0KHEHUS JOCTYIA K MEAUIITHCKON
TIOMOIIH, YBETTUUECHUS BpeMEHU 00pabOTKH 3aIpOCOB

8. OOpa3ubl yueOHO-MeTOAHYECKUX MAaTEePHAJIOB /ISl 00yUYAKOIIUXCS U MpernojaaBaTesiei
[Ipumeps! 3aaH HA CAaMOCTOATENBHYIO U PAKTUYECKYIO paboTy.
Pemenue keicoB:

AHanu3 60JbIMIMX JAHHBIX AJIS YAyYIICHUS MEIUIIMHCKUX YCIYT

Llenb 3aganus:

HayuuTtbcsa npuMeHsTh METO/1bI aHaNIM3a OOJIBILINX JTaHHBIX JUISl pELICHUS PEaTIbHBIX 3a/1a4 B
o0JacTH 31paBOOXpaHEHUS.

Omnucanue:

Bam npencrout npoecTu aHanu3 Ha0Opa JAHHBIX, COJEPKALIMX UH(DOPMAIIIIO O MallMeHTaX
U UX MEAUIMHCKUX HCTOPHUSAX, YTOOBI BBISIBUTH KJIIOYEBHIE (DAaKTOPHI, BIUSIONIME HA pPa3BUTHE
XpOHUYECKNX 3aboseBaHui. Pe3ynbTaThl aHanw3a MOMOTYT B pPa3pabOTKE CTpAaTEeTUH IS
yIIyqIlIeHUs TPOPUIAKTUKY U JIEYEHUS 3TUX 3a00JIEBaHUM.

[ITary BBIIOJIHEHUS 3a/1aHUSL:

1. IToaroroBka NaHHBIX:

- Ilonyuute HaboOp JaHHBIX, cojaepKaumii WHOOpPMAIMIO O TMalMeHTax (Hampumep,
aeMorpadpuiecKkue 1aHHble, pe3yabTaThl MEIUIIMHCKUX TECTOB, UCTOPUH 00JIe3HEl, 00pas3 )KU3HH).

- OueHuTe KayecTBO [JIAHHBIX: MPOBEPhTE Ha HAJUYME MPOIYCKOB, BBIOPOCOB U
HEKOPPEKTHBIX 3HaUeHU. [Ipn HeoOXoAMMOCTH OUnCTUTE U MpeoOpaboTaiiTe JaHHBIE.

2. AHanu3 JaHHBIX:

- [IpoBenuTe uccnenoBarenbckuii ananu3 AaHHbIX (Exploratory Data Analysis, EDA), 4To0s1
BBISIBUTH OCHOBHBIE€ TEH/ICHIIMN 1 3aKOHOMEPHOCTH.

- Buzyanusupyiite naHHpie ¢ MOMOIIBIO TPadUKOB U AHArpamMM (TUCTOTPaMMBbI, KOpoOJaThie
JarpaMMbl, TEIUIOBbIE KapThl U T.1I.).

3. MonenupoBaHue:

- BoiGepure 1eneByro nepeMeHHyI0 (Hampumep, HAIUYUE WM OTCYTCTBHE XPOHUYECKOTO
3a00JIeBaHUS).

- Pa3nenure nannbie Ha 00YYArONIYIO M TECTOBYIO BEIOOPKH.

- TloctpoiiTe HECKOABKO MOJEeleil MAaIIMHHOTO OOy4YeHUs s TpeACcKa3aHus I1eJIeBOU
NIEpEMEHHON (HampuMep, JIOTUCTUYECKAsl PETPECCUs], pELIalOLINe IEPEBbS, CIIyYailHbIN JIEC).

- OueHure KayecTBO MOJENEl ¢ MOMONIBI0 METPHUK (TOYHOCTh, MoJHOTa, F-mepa, ROC-
AUC).

4. UnTepnperauus pe3yJibTaToB:

- Onpenenure HauOojee 3HAYMMbIE NEPEMEHHBIE, BIUSIOLIME HA PA3BUTUE XPOHUYECKHX
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3a00JIeBaHMIA.

- [Ipoananu3upyiite pe3ynbTaThl MOJIEEH U c/eNnaiTe BEIBOABI O (pakTOopax pucka.

5. PexoMeHnamu:

- Ha ocHOBe moJIydeHHBIX pE3yJlbTaTOB pa3padoTaiiTe peKOMEHIAlUH ISl YIYUIICHUS
NpOGUIAKTUKH U JICUSHHS] XPOHUYECKUX 3a00I€BaHUH.

- [loAroTOBHTE OTYET C BHIBOJAAMM U MPEIJI0KEHHUIMU, MOAKPEIJICHHBIN BU3yalU3alusIMU U
pe3yJibTaTaMy aHaJIM3a.

TpeGoBaHMs K BBIOIHEHUIO 3a/1aHUS:

- Ucnonb3oBanue s3bIK0B ITporpaMmmupoBanus Python

- [Ipumenenue OMOTMOTEK /715l aHANIKM3a JaHHBIX U MAITUHHOTO 00yueHus (Hanpumep, pandas,
numpy, scikit-learn, matplotlib, seaborn ms Python).

- Onucanue Bcex 3TanoB pabOThl, BKJIIOYAs MOJTOTOBKY JaHHBIX, aHAIN3, MOJACIUPOBAHUE U
HMHTEPIPETAIUIO PE3YIbTATOB.

- Busyanuzanus KJIt04eBbIX HaXOJI0K U BBIBOJIOB.

Pesynprar:

- Kox BeInonHeHUs 3aaaHusl.

- Otuet B popmate PDF, conepskariuii onucanue 3TanoB pad0Thl, BU3yaAIU3allUU U BHIBOIBI.

- Ilpezenrtanus (Mo# oduc unum aHaior), B KOTOPOH KpaTKO MPEICTABICHBI OCHOBHBIC
pe3yabTaThl U pEKOMEHIAIUU.

8. KaapoBoe oGecnieuenne 00pa3oBaTejibHOr0 Mpomecca
lNamaxmetoB A. U., accucteHT Kadeapsl 00IIECTBEHHOTO 3/I0POBbsI M OPTaHU3AIMH 3/IPAaBOOXPAHEHUS
OI'bOY BO Kazanckuii rocy1apCTBEHHBIN METUIIMHCKUI yHUBEpcUTET» M3 PO.
Bacunwesa A. I'., nporpammuct AO «lludpoBbie pemieHus: B MEIUITTHE

7. MaTtepuajibHO-TeXHHYECKOe o0ecleyeHue pean3anuu padodeil mporpaMmMsbl

HeoOxomumblit  ans  peanu3aluyd  OporpamMMbl  MOAYJS —IE€peuYeHb MaTepualbHO-
TEXHUYECKOro oOecreyeHusl BKIKOYAaeT B ceOsl crenuaibHO OOOpYJAOBAHHBIE MOMELICHUS IS
MIPOBEJICHUSI YU€OHBIX 3aHATHUI, B TOM YHUCIIE:

ayauTOpud, OOOpYAOBaHHBIE MYJIbTUMEAMMHBIMH M WHBIMH CpEICTBaMU O0OydeHus,
MO3BOJISIOUIMMH HCIIONBb30BaTh MH()OPMAIMOHHBIE TEXHOJOTHH, B KOJIMYECTBE, MO3BOJISIOIIEM
oOyyalmuMcs OCBaMBaThb yMEHHMSI M HaBBIKM, NPEIyCMOTpPEHHBIE MpodeccuoHanbHON
NEeATEIbHOCTHIO, UHIUBUYAJIBHO;

JUCTUICHHBIN KJ1acc, C MyJIbTUMEIUHHBIM U KOMITBIOTEPHBIM 000pYI0BAaHHEM.

[Tomemienus st caMOCTOSITENIbHOM paboThl 0OYYarOIIMXCS OCHAIEHBl KOMITbIOTEPHOM
TEXHUKOM € BO3MOXXKHOCTHIO MOAKIIOUEHHS] K ceTu «VHTepHeT» M olecnedeHHeM JocTyra B
AIIEKTPOHHYIO HH()OPMALIMOHHO-00Pa30BaTEIbHYIO Cpeay Y HUBEPCHUTETA.

IlepeyeHb HHPOPMALIHMOHHBIX TEXHOJIOTHIl, HEOOXOAUMBIX /1151 0CBOEHHS MPOTrPaAMMBbI,
BKJIKOYas NlepevYeHb MPOrpaMMHOro obecreyeHnss 1 HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM
JIist MOCTHKEHUS el MeIarorn4ecKoro 00pa3oBaHus MPUMEHSIOTCS CIIEAYIOIINE

MH(OPMALIMOHHBIE TEXHOJIOTUHU:
1.006pa3oBarenbHbIN MOPTAI JUCTaHIIMOHHOTO 00yuenus Kazanckoro I'MYV.
JIMCTaHIIMOHHBIN KypC B COCTaBe 00pa3oBaTenbHOTo nopTana co3nad B cucteme MOODLE u
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COJIEPXKUT B ce0e JIEKIHNH, IPE3EHTAIMH, 3a/IaHHs], TUIIEPCCHUIKM HA MEPBOMCTOYHUKHA YU4EOHOTO
MaTepuana, TeCThl / 3aJjaHus JJIsi CAMOKOHTPOJISI, KOHTPOJIbHBIE U UTOTOBBIE TECTHI 110 KYpCy.
2.ITaket mpukinagHbIX mporpamm MoitOdwuc.
Hcnonp3yemoe mnporpaMMHOE OOECIEYEHHE HMMEET JIMUEH3UI0 M €KEroJHO W / WU
CBOEBPEMEHHO OOHOBJISIETCSI.

8. UndopmanuonHoe odecnevyeHne peajan3anuu padoded nporpaMmbl

8.1. OcHoBHas TuTEpaTypa.

Craructuka B Omomeauimue, papmaiuu u papManeBTuke : yueoHoe nocooue / H. H. 3y6oB,
B. U. Kysakun, C. 3. YMapoB [u ap.] ; mox obmeit pegakuueir M. A. HapkeBuua ; CaHKT-
[lerepOyprckuii TOCygapCTBEHHBIM XUMHUKO-(papMaleBTUUECKUN YHUBEpCUTET. — MOCKBa
KnoPyc, 2021. — 298.

8.2. JlonoJIHUTEIbHAS JTUTEpaATypa.

Cunen /1., Meiicman A., Anmu M. «OcnoBbl Data Science u Big Data. Python u nHayka o
nauubix». — CI16.: TTutep, 2023.

[TporpammupoBanue Ha Python B mpumepax u 3agauax / Anekceit BacunbeB. — Mockaa :
Dxkemo, 2021. — 616 c.

NBanoBa A. A. Ilpumenenune Big Data B cdepe 3apaBoOXpaHEHMs: POCCUHUCKHNA H
3apyOeKHBIN onbIT. HaydHbIe 3anmucku MooabIx uccienoBareneid. 2020;8(5):42-53.

8.3. HTEepHET-pECYPCHI.
Enunast oOpazoBatenpHas miatdpopma Yausepcurera Maronomme https://oneid.unionepro.ru
Odunmansusiii cadt ®I'BY «lleHTpanbHbIil HAYYHO-HUCCIIEI0BATEIBCKAN HHCTUTYT OPTaHU3aIluN
u nH(pOpMaTH3anuu 3apaBooxpaneHus» M3 P https://mednet.ru/
CaiiT DeepanbHOM 3JCKTPOHHON MEIUIIMHCKOM OnbOarnoTexu — http://www.femb.ru
Caiit ®I'BOY BO Kazanckoro 'MY Munszapasa Poccun — https://kazangmu.ru/
Caiit HayuHoii anexkTponHOl OnbOanorexu — http://elibrary.ru/
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1. Ob6aacTb npuMeHeHus padoyeil NporpaMMel

PaGouast mporpamMma moayJsi «MCKyCCTBeHHbIH HHTENJIEKT W MAIIMHHOe O0y4yeHHe B
3ApaBOOXpaHeHMW» (Jajee — pabodas mporpamMma) SBJSETCS YacTbiO JONOJHUTEIbHOU
npodeccruoHanbHOW mporpaMMbl npodeccuoHanbHoil nepenoarotoBkn UT  «IlpukiaaaHoi
aHAJIN3 JaHHBIX B 3IPaBOOXPaHeHMU» (Jajee — IporpaMma) U HarpasjieHa Ha (OpMUPOBaHHE

U (PPOBBIX KOMIIETECHIIHH:

- «le/IMEHﬂeT SI3BBIKH MMPOTrpaMMHUPOBaHUSA 1JISl PCIICHUS IIpO(l)eCCI/IOHaJILHLIX 3agaa»

(1D 28 - 6a30BbIii YyPOBEHD):

®DopMyTHPOBKA L[EJIEBOI0 YPOBHS

HpOMe)RyTO‘-IHI)Ie 06pa30BaTeJIbeIe Pe3yJabTaTbl

OneIT NpaKTHYECKOMH

¢opmupoBaHus KOMIIETeHIMA nesiTebHocTH (OTL) Ymenus (Y) 3unanus (3)
IIpumeHsieT A3pIKu V1. Vmeer 3 1. 3naer OITA 1. Ilpumensier
IPOrpPaMMUPOBAHUS JUIS BbIOMpATh TUIIOBbIE | IPUHLIMIIBI U A3BIK
pemeHus npo(ecCHOHAIBHBIX | AITOPUTMBI OCHOBBI IPOrpaMMHUPOBAHUS
3a/1a4 1oj KOHTpoJieM Ooiiee pa3palboTKu nporpammupoBanus. | Python moa konTponem
OIIBITHBIX OIBITHBIX HACTABHUKOB
CIEIAJINCTOB

- «OcywmecTBjisier cOOp M TMOATOTOBKY [JaHHBIX /Js1 00y4YeHUs1 MojeJei

HCKyccTBeHHOT0 mHTe IekTa» (ID 170 - 6a30BbIii YPOBEHD):

®opMyIHPOBKA [IEJ1eBOT0 YPOBHSA

IIpomeskyTOUHBIEe 00pa30BaTeJIbHbIE Pe3yJIbTAThI

OnbIT NpaKkTHYECKOI

HENPOTUBOPEUUBOCTb.
Hcnons3yer MeTobl MOKUCKa
JTAHHBIX U JOCTOBEPHBIE
MCTOYHUKHU JAHHBIX

B 3IpaBOOXpPaHCHUH.

JTAHHBIE, JIJIS
00y4eHUs U OIICHKU
MoOJenen
MAaIUHHOTO
o0yueHusl.

¢opmupoBaHus KOMIIETeHIMI gesiTebocTH (OTLT) Ymenus (Y) 3unanus (3)
Ocy1iecTBiIsIET KPUTHUECKUI OIJ 1. [Ipumensier | ¥V 1. Ymeer 3 1. 3HaeT OCHOBHBIE
0TOOp JaHHBIX, TPOBEPSIS UX Python Ha npakTuke | cobuparth u KOHLIETILIMM U METO/IbI
Ha I[EJIOCTHOCTh U JUTSL peIIeHUs 3a/1a4 | TOATOTaBIMBATh HCKYCCTBEHHOTO

untennexkra (MN) u
MAaIIMHHOTO O0y4YeHus

(MO).

OcBoenune pabodeil mporpamMMmbl SIBISETCS OO0S3aTENbHBIM JUISI BCEX OOydJaromuxcs IO

IIporpamme.

2. CTpyKTypa H KpaTKoe coJep:kaHue pado4eil MporpaMmmal

Ne . OobeMm,
u/n HaumenoBaHue TeM, BHbI y4eOHOH padoThI H KPaTKoe cofepKaHHe y4eOHOro MaTepHaJia 4aCOB
1. | Tema 1 OcHOBHbIE MOHATHS HCKYCCTBEHHOI'0 HHTELIEKTA 1 MALIMHHOTO 00y4YeHusl 12

Jlexuwmst 1: Onpenenenne HCKyCCTBEHHOTO WHTEIUIEKTa M MAIIMHHOTO O0y4YeHUS.
Paznmuune mexny MU, MO u riry6okum oOyduenuem. THIBI MATMHHOTO 00y4eHUs:
oOydeHue ¢ yuutesnem, ooyueHre 0e3 yuaurtens, o0ydeHue ¢ nojakpersienneM. OCHOBHBIE
aTanbl pazpadotku Moaenu MO: c6op JaHHBIX, TOATOTOBKA JaHHBIX, BBIOOP U 00y4YeHHe
MOJEJIH, OLIEHKA MOJIEJIH, BHEIPEHUE.

Jlexnusa 2: [Tpumenenue U u MO B 3apaBooxpanenuu. [Ipumepst ucnonp3zoBanust MU u
MO: nuarHoctuka 3a00JIeBaHMIA, TPOTHOZUPOBAHKE, IEPCOHATU3HUPOBAHHASI METUIIHA.
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n/n

HaumenoBanme TEM, BUbI yqeﬁﬂoﬁ paﬁOTLl U KpaTKoe coAepKaHue yqeﬁﬂoro MartrepuaJja

Oobem,
4acoB

Cemunap: Bocnpusitue. KornutuHbeie mnpouecchl. Ilpunarue pemennit. Kak 310
paboTaeT B mpupoje U Kak 3T0 MOXHO onucath? dunocodust Borpoca. (Xedo u ap.)

[TpakTudeckoe 3ansarue: Pa30op cTaThu UM Keiica, JEMOHCTPUPYIOIIETO TPUMEHEHHE
NU B 31paBooXpaHeHUH.

CamocrositensHas pabora: uzyuenue npumepon npumenenns MU, CIITIP B
3/IpaBOOXPAHEHUHU U KIIMHUYECKON MPaKTUKE

Tema 2. CO0p 1 MOATOTOBKA JaHHBIX JJIA 00yueHust moaeaeid MU

HGKI_II/IHI . HpO6H€MBI H BbI3OBLI IIPU c60pe JaHHBIX: Ka4€CTBO JAHHBIX, HCIIOJIHBIC
AAHHBIC, pa3HOPOAHOCTb JaHHBIX. OCHOBHBIE 3TAIIbI IIOATOTOBKH JAaHHBIX: OYHCTKaA
JaHHBbIX, 06pa60TKa MMPOIIYHICHHBIX 3Ha‘leHPII>i, KOJUPOBAHUC KATCIOPUAJIIbHBIX
INCPEMCHHBIX, HOpMaJInU3aluga U MaCH_ITa6I/IpOBaHI/I€.

[Ipaktuyeckoe 3anstue 1: COOp MaHHBIX U3 OTKPBITHIX HCTOUYHUKOB (Hampumep, HaOOp
nauubix UCI Machine Learning Repository).

HpaKTI/IquKOC 3agsaTve 2: OuncTka u IIoAroToOBKa JaHHBIX C HCIIOJIb30BaAHHUCM Python.
O6pa60TI<a MMPpOMYIICHHBIX 3HAYCHUH U KOIHUPOBAHUEC KAaTCTOPUAJIBHBIX IICPCMCHHDBIX.

CaMocTosTenbHast paboTa: H3yueHUE OTKPHITHIX HCTOYHUKOB JAHHBIX IS 00y4eHUS
monenen MU

Tema 3. Boioop u 00yueHue Mojiesieil MAIIMHHOTO 00yUYeHusl

Jlexuus 1. OcHOBHBIE QITOPUTMBI MAIIIMHHOTO 00y4YeHUs. AJITOPUTMBI O0yUEHUs C
YUUTENEM: JTUHENHASI pETPECCHS], JOTUCTUYECKAsl PETPECCHSL, IEPEBbsSI PEILICHUH,
CIIy4aiHbIH Jiec, TpalueHTHBIA OYCTHHT, HEHPOHHbBIE CETU. ANTOPUTMBI 00yUeHHs 0e3
yuuTens: knactepusanus (k-means), accouaTUBHbIE IPaBUia. AJITOPUTMBI INTyOOKOTO
o0y4eHus: HelpoHHbIe ceTH, CBEPTOUHBbIE HelpoHHBbIE ceTH (CNN), peKyppeHTHbIE
Heripornsie cety (RNN).

Jlexums 2. O6yuenue moaenei. [Iporecc o0yueHust MoaeNnu: pa3AelieHHe JaHHBIX Ha
TPEHUPOBOYHBIE U TECTOBBIE, KPOCC-BAIMAIMSA, TUTIEPIIAPAMETPHI.

[Ipaktnueckoe 3anarue 1: IlpuMeHeHHe anrOpUTMOB MAIIMHHOTO OOy4Y€HUs C
ucnoib3oBanueM Python.

[Ipaktnyeckoe 3anstue 2: OOyueHwe Mojeneid Ha mnpumepe Habopa JTaHHBIX
31paBooxpaHeHus. Kpocc-Banmanus u HacTpoliKa rUIeprnapaMeTposB.

CamocrodrenbHas padota: O0yueHue Mojeneil Ha npuMepe Habopa JTaHHBIX
MTOJTYYSHHBIX U3 OTKPBITBIX HCTOYHUKOB JIAHHBIX.

10

Tema 4. OueHka mojeJieil MAIIMHHOTO 00y4eHMSsl.

Jlexuwmst 1. MeTpuku onieHKH Mozeseid. MeTpuku Jyuist 3a7a4 KiiacCu(UKAI|I: TOYHOCTD,
nosiHoTa, F1-score, ROC-kpuBas, ruomans non kpuBoii (AUC). Merpuku aiis 3anad
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Ne . Oobem,
i HaumenoBanme TEM, BUbI yqeﬁﬂon paﬁOTLl U KpaTKoe coAepKaHue yqeﬁﬂoro MartrepuaJja DT
perpeccun: cpenrekBaapatudnas ommoka (MSE), cpennsis abconmroTHas ommbOka
(MAE), xoaddunuent aerepmunaryu (R"2).
Jlexuwms 2. UaTepnperanus pe3yIbTaToOB OIICHKH Mozeliel. [IpumMeps! ommbok u
CIOCOOBI UX YCTPAaHEHHS
[Tpaktuyeckoe 3ansatue 1: OueHka Moaeny KiacCU(UKAMH M PErPECCHU HA MPUMEpe
Habopa TaHHBIX 3]JPaBOOXPAHEHHUS.
[Ipaktnueckoe 3ansatue 2. HHrepnperanusi pe3ylbTaTOB OLGHKM MOJEIH U
PEKOMEHIallUH 110 YJIYYIICHHUIO.
S5 | Tema 5. IlpuMeHeHHe HEHPOHHBIX ceTel /sl aHAJM3a MeIUKO-OHOJOTHYECKUX 10
AAHHBIX M JAHHBIX 3IPABOOXPAHEHMNSI.
Jlekrus 1. CTpyKTypa U IPUHIHUIIEI paOOThI HEHPOHHBIX ceTell. OCHOBHBIE THITHI
HEHPOHHBIX CETEeM: MOJIHOCBSI3HbIE ceTH, CBEPpTOUHbIE HelipoHHbIe ceTh (CNN),
pexyppentHbie HelpoHHbIe ceTu (RNN).
Jlexuus 2. [IpumeHeHne HEMPOHHBIX ceTell B 3apaBooxpaHeHuu. [Iprumepsl
HCIIOJIb30BaHMsI HEUPOHHBIX ceTel /Il aHam3a u3o0paxenuii (pearren, MPT),
nocienoBareiabHocTel naHHbIX (aHanu3 DKI', reHOMHBIX 1aHHBIX)
[IpakTnueckoe 3anstue 1: Co3maHue MpPOCTOM HEMPOHHOM CETH C HMCIHOJIb30BAaHUEM
Python.
[Ipaktnueckoe 3anatrue 2: CozlaHue NPOCTOM HEHPOHHOM CETU C HCIOIb30BAHUEM
Python (mpogomkenue)
[Tpaktryeckoe 3ansTue 3. OOy4eHHE W OIICHKA HEHPOHHOW CETH Ha MpHMEpE JaHHBIX
3/ipaBOOXpaHeHus (Harpumep, Kiaccuukanus n300pakeHU peHTTEHOBCKUX CHUMKOB).
6 | IIpomexxyTouHas artectaius B (hopMare TECTUPOBAHUS 2
3. YueOHO-TeMaTHYecKMii IUIaH padoyeil MporpaMMel
No KoJsmm4ecTBo yacoB
B HaumeHoBaHMe U KpaTK JKaHue CTPYKTYPHOT! ayANTOPHBIX
n/ paroe conep € CTPyKTypHOTO YAUTOP CaMOCTOSATEJIb-
3JjieMeHTa (pasaena) Ilporpammel JIeKIHH, NPAKTHYECKHE .
Il HOM padoThI
CEeMHUHAPbI 3aHATHA
1 | Tema 1 OcHOBHBIE TIOHATHS HMCKYCCTBEHHOTO 6 5 4
WHTEJJIEKTA ¥ MAITUHHOTO 00Yy4YeHUS
2 | Tema 2. COOp ¥ MOJArOTOBKA JAHHBIX Ui OOYYCHHS 5 4 2
moaenern NN
3 | Tema 3. BoiOop u oOydeHue Moje/ieli MAIIHMHHOTO 5 4 4
o0yJeHus
4 | Tema 4. OrieHKa MoOJIeJIel MAITUHHOTO O0YYCHUSI. 4 4 -
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5 | Tema 5. [IpuMeHeHHE HEHPOHHBIX CETEW JJIsl aHAIKM3a 4 5 -
MEAMKO-OMOJIOTUYECKUX JaHHbIX.

6 | [IpomexxyTouHast arTecTanus 2
Hroro 50

4. KoHTpoJ1b 1 OLleHKA pe3yJIbTATOB OCBOeHUsI padoyeii MporpaMMbl
OOpa3oBarenpHasi OopraHu3alys BBICIIETO OOpa30BaHMS, peAH3YIOIIas pado4yyl0 Mporpammy,
o0ecrieunBaeT OpPraHM3alI0 W  TPOBEACHHE TEKYIIUH, MPOMEKYTOYHBIH  KOHTPOIH
JAEMOHCTPUPYEMBIX 00yUarOIUMHICS 00pa30BaTEeIbHBIX PE3yIbTATOB.

Texymwii KOHTPOJIb TPOBOJIWTCS TPETOAaBaTeieM Ha OCHOBE OIICHHBAHUS PE3yJIbTATOB
NPaKTUIECKUX PabOT U CaMOCTOATENbHOU paboThl oOydarommxcs. [IpoMeKyTOUHBIH KOHTPOIb
POBOIUTCS B popMe TecTHpoBaHus. POPMBI M METOMIBI TEKYIIETO U IPOMEKYTOYHOTO KOHTPOJI,
KPUTEPHUH OICHUBAHUS TOBOSATCS IO CBEJCHHS 00YyJaIOIUXCs B HadYajae 00yICHHUSI.

JIns TeKyIero M MpOMEKYTOYHOTO KOHTPOJS CO3MA0Tcs (POHIBI OLEHOYHBIX CPEICTB
(D®OC). ®OC BxmIOYaAIOT B ce0s MENArOrMYECKUE KOHTPOJIbHO-U3MEPHUTENbHbIE MaTepHallbl,
NpeAHa3HaYeHHbIE JJIS ONpEIENCHHUs COOTBETCTBHS (MJIM HECOOTBETCTBHUS) HMHIMBHIYaJbHBIX
00pa3oBaTeIbHBIX TOCTH)KEHUH 3aIUTaHUPOBAHHBIM 00pa30BaTEIbHBIM PE3YIbTaTaM.

4.1. IIlpumepbI OLIEHOYHBIX CPEACTB.
TecToBbIe 3a1aHM:
1. KakoBbl OCHOBHBIE MPEUMYIIECTBA HCIIOIb30BAHUS MCKYCCTBEHHOTO HWHTEIUICKTAa B

JIIMAarHOCTHKE 3a00JIeBaHU?
- A. I1oBblIllIEHHAs! TOYHOCTh TUATHOCTUKH
- B. YMeHblIeHrEe BpeMEHU Ha IOCTAaHOBKY JIMarHo3a
- C. ABTOMartu3anus pyTUHHBIX 3a/1a4
- D. Bce BrimenepeuncieHHoe

2. Kakoif Mmerojq MamMHHOrO OOy4Y€HHs 4Yallle BCEro UCHOJb3yeTcs Ui aHaiu3a
MEIUIMHCKUX U300pakeHu (Harpumep, peHTTeHOBCKUX CHUMKOB i MPT)?

- A. Perpeccus

- B. Knacrepuzanus

- C. I'myGoxoe oOyuenune

- D. baiiecoBckue cetu

3. Kakue qanabie MOTYT OBITh HCIIOJIB30BaHBI JUIsl 00YUCHHSI MOJIENIEH MAIIMHHOTO O0yUeHUs
B 3/IpaBOOXPAHEHUN?

- A. DIIEKTPOHHBIE MEIUITUHCKHUE 3aITUCU

- B. 'enetnueckas napopmarus

- C. [laHHBIE C HOCUMBIX YCTPOWCTB

- D. Bce BriienepeyrcieHHoe
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4. KakoBbl OCHOBHBIE€ BBI30BbI NP BHEJIPEHUU HCKYCCTBEHHOTO WHTEJUIEKTA B
3paBOOXpaHECHUN?

- A. TIpo6iemMbl ¢ KOHPHUIEHITUATEHOCTHIO TAHHBIX

- B. HexBaTka 00y4eHHBIX CIIEIMAIUCTOB

- C. BpIcOoKkasi CTOUMOCTbD pa3paOOTKU U BHEAPCHHS

- D. Bce BriienepeyncieHHoe

5. Kakyro poip UrpaeT eCTECTBEHHBIN SI3bIK B IIPUMEHEHNN HCKYCCTBEHHOI'O MHTEIJIEKTA B
3IpaBOOXPAHECHUU?

- A. Ilomoraet B 00paboOTKe 1 aHANHU3€ MEAULIMHCKUX 3alHCen

- B. Ilo3BoasieT co3aaBaTh MHTEIUIEKTYAJIBHBIX ACCUCTEHTOB JUISl MAIIUEHTOB

- C. O0ecnieunBaeT nNepeBoj MEIULUHCKIX JOKYMEHTOB

- D. Bce BhlIenepeuncieHHoe

5. O0pa3upl yueOHO-MeTOAMYECKNX MATEPHAJIOB /I 00yYAKOLIUXCSH U IpernojaaBaTeseil
[Tpumeps! 3a1aHMI HA CaMOCTOSTENBHYIO U MPAKTUYECKYIO0 paboTy
Pemenue keiica:

3ananue: PazpaboTka Moieu MatuHHOTO 00y4eHHUsI [ IPOTHO3UPOBAHUS PUCKA PA3BUTHUS
nradera

Llens:

PazpaGorate u 0Oy4uTh MOAENH MAIIUHHOTO OOYy4YEHUS MIJi MPOTHO3UPOBAHUS PHUCKA
pa3BuTHs Muadera y MalMeHTOB Ha OCHOBE UX MEAMIIMHCKUAX TaHHBIX.

[ITaru BBIIOJIHEHUS:

1. Coop ¥ mOArOTOBKA JTAHHBIX:

- Haitnute u ckavaiite HaOOp MaHHBIX O MAlMEHTaX, COAepKAIIUN HH(DOPMAIIHUIO O BO3pacCTe,
nosnie, uuaekce maccol tena (MMT), aprepruanbHOM AaBleHUH, YPOBHSX TJIIOKO3bl, HHCYJIUHA, U
ApyTUE peleBaHTHBIC MEAUIIMHCKHAE TTapaMeTPHI.

- Ilpumepom Takoro Habopa faHHBIX MOkeT ObITh Pima Indians Diabetes Dataset, noctynubiit
B oubnmoreke sklearn.datasets vm Ha mmatdopme Kaggle.

2. IlpenBapurenbHast 00paboTKa JaHHBIX:

- OuncTuTe NaHHBIE OT MPOMYIICHHBIX 3HAYCHUI U aHOMAJINH.

- HopManu3sylite uinu CTaHIapTU3UPYHTE YUCIIOBBIC TPU3HAKHU.

- 3akoaupyiiTe KaTeropuaabHbIe MPU3HAKHU (€CJIM €CTh) C HCITOJIb30BaHueM one-hot encoding
WIN APYTUX METOJIOB.

3. Paznenenue naHHbIX:

- Pazgenure nanHble HA TPEHUPOBOYHYIO U TECTOBYIO BBIOOPKH B cooTHomeHuu 80:20.

4. O0GydeHre MOJIeIu:

- BriGepute anropuT™M MamIMHHOTO OOydYeHHsS [ Kiaccudukanuu (Hampumep,
JIOTUCTUYECKYIO PErPECCHIO, CIyYalHBbIN Jiec, TpaJiMEHTHBIN OYCTUHT UM HEMPOHHYIO CETh).

- O0yunTe MOJIENH HA TPEHUPOBOYHOU BBIOOPKE.

5. O1leHKa MOJIEIH:

- OneHnTe TOYHOCTH MOJIENIM HAa TECTOBON BBIOOPKE C MCIIOJI30BAHUEM METPHUK, TAKHX KaK
TOYHOCTH (accuracy), moiHota (recall), Tounocts (precision) u F1-mepy.
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- [octpoiite ROC-kpuByI0 1 BhIUKCIHTE TUTOMIAAH 1o kpuBoi (AUC-ROC).

6. NHTepriperanus pe3yabTaToB:

- Onpeenure, Kakue MPU3HAKK UMEIOT HanOoJIbIllee BIUSHUE Ha MPECKa3aHUs MOJIEIH.

- OOcynure BO3MOXHBIE IIard MO YIYYIIEHUIO MOJEIM, TaKhe Kak HoJa00p
rUreprapamMeTpoB, UCIOIb30BaHUE 00JIee CIOKHBIX MOJIeNIel K 100aBJIeHUE HOBBIX IPU3HAKOB.

7. JIOKyMEHTHUPOBAHUE:

- IloaroroBpTe OTYET C OMHMCAHMEM BBIIIOJHEHHUS KaXKIOTO IIara, pe3yJbTaTOB OLIEHKH
MOJIEJIA U BBIBOJIAMH.

- Bxirounte rpaduxu, AuarpaMMbl U TAOJIHIIBI JJIs1 BU3YallU3alluu Pe3yJIbTaToB.

JlonoTHUTENBHO:!

- IlocTpoiiTe u BU3yanusupyiiTe Ba)xXHOCTh Ipu3HakoB (feature importance) mist Bamien
MOJIETH.

- [Tonpo6yiiTe NCTIOIB30BaTh METO/IBI YMEHBIIIEHUS pa3MepHOCTH, Takue kak PCA (Principal
Component Analysis), 1 OIleHUTE UX BIUSHUE HAa MPOU3BOAUTEIBHOCTH MOJIEIIH.

OxunaeMple pe3ysbTaThl:

- Pazpaborannas u o0yueHHasi MOJIeNb, CIIOCOOHAs TIPE/ICKAa3bIBaTh PUCK Pa3BUTUA AuadeTa
C YJOBJIETBOPUTEIBHON TOYHOCTHIO.

- [TogpoOHbIi OTUET, ONKCHIBAIOLIUI TPOLECC Pa3pabOTKH, pe3yIbTaThl U BBIBOJIBI.

[IporpaMMHbBIE HHCTPYMEHTHI:

- S3p1k mporpammupoBanusi: Python

- bubnuorexu: pandas, numpy, scikit-learn, matplotlib, seaborn, tensorflow, mp.

6. KaapoBoe o0ecniedyeHue 00pa3oBaTeJIbHOI0 Mpouecca
[IpocBupkun N.A., k.T.H., UT-nupexkrop OO0 «PTtuzncbuoMen»
I'oro6epunze 10.T., ctapmuii pazpadotunk OO0 «PtuzuncbunoMen»
Cabutos P.A., crapmmuit ML-unxxenep OOO «PtuzucbuoMen»
®atuxoB A.®., ML-unxenep OO0 «DtuzucbuoMen»

7. MaTtepuajibHO-TeXHHYECKOe o0ecleyeHue pean3anuu padodeil mporpaMmMsbl

HeoOxonuMmblil Uil peanu3allid  OpOrpaMMbl  MOAYJS IE€pPEYEHb MaTepUajbHO-
TEXHUYECKOro oOecreueHus] BKIIOYAeT B ceOsl CrenuaibHO OOOpYIOBAHHBIE TMOMEIICHUS IS
MIPOBEJICHUSI YUEOHBIX 3aHATUI, B TOM YHUCIIE:

ayTUTOpUH, OOOpPYIOBaHHBIE MYJIbTUMEIUWHBIMH W HHBIMU CpEACTBAMHU OO0y4YeHUS,
MO3BOJISIOUIMMH HCIIOIb30BaTh MH()OPMALMOHHBIE TEXHOJIOTUH, B KOJMYECTBE, MO3BOJSIOIIEM
oOyyarlomuMcs OCBaMBaTh yMEHHMST M HaBBIKM, NPEyCMOTpPEHHBIE MpodeccuoHanbHON
JeSITEIbHOCThIO, MHAUBUAYAIBHO;

JUCTUICHHBIN KJ1acc, C MyJIbTUMEIUHHBIM U KOMITBIOTEPHBIM 000PYI0BAaHHEM.

NOMEUICHUS JUISI CAMOCTOSITENIbHOM pabOoThl O0YYaromMXCsl OCHAIICHBI KOMITbIOTEPHOU
TEXHUKON C BO3MOXKHOCTBbIO TOJIKItoueHus: K cetu "VHTepHer" M obecrneueHueM AO0CTyna B
ANEKTPOHHYIO HHPOPMaLMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

Hepequb PIH(I)OpMaHl/IOHHLIX TeXHOHOFHﬁ, HeO6XO)1HMLIX AJId OCBOCHHUS IPOrpamMMabl,
BRJIIOYasl MEPEICHb NPOrpaMMHOro obecreueHUus U I/IH(l)OpMaIlI/IOHHLIX CIIPaAaBOYHBIX CUCTEM
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JUis  DOCTMXKEHHWSI WeNeld MeAaroruiyeckoro oOpa3oBaHUs MPHUMEHSIOTCS CIEIYIOIIne
MH(OPMAIIMOHHBIE TEXHOJIOTUHU:

1.06pa3oBarenbHplii  MOpTan  AUCTaHIIMOHHOTO  oOydenuss  Kazanckoro I'MY.
JIucTaHIIMOHHBIN Kypc B cOCTaBe oOpa3oBaresibHOro moptaia co3fgaH B cucreme MOODLE u
COJIEP’KUT B cebe JIeKINH, MPE3CHTAIlNH, 3aJJaHusl, TUIIEPCCHUIKA HA TIEPBOUCTOYHUKH YIEOHOTO
MaTepuana, TeCThl / 3aJjaHus JJIsi CAMOKOHTPOJISI, KOHTPOJIbHBIE U UTOTOBBIE TECTHI 110 KYpCy.

2.ITaket mpuknanueix nporpamm MoitOduc.

Hcnonp3yemoe mnporpaMMHOe OO€CIEYEHHE HMMEET JIMUEH3MI0 M €KEroJHo W / WiIu

CBOEBPEMEHHO OOHOBJISIETCSI.

8. UndopmanuonHoe odecnevyeHne peaan3anuu padoded nporpaMmbl

8.1. OcHOBHas nUTEpaTYpA.

OcHoBbl 1IU(poBoiIt TpanchopMaluu obiecTa : yueOHuK it By3oB / H. A. T'openos, O. H.
Kopabnesa. - 2-¢ u3a., mepepad. u jgorr. - Mocksa : FOpaiit, 2024. — 336.

Hudposas Tpanchopmanus 31paBOOXpaHEHUs U BeAOMCTBeHHOM Meautiunbl / Cromsip B. I1.,
Kpaiintokos I1. E., Kamaués O. B. - Mocksa : [Inanera, 2020. - 199

8.2. JlonomHUTENbHAS TUTEPATYPA.

I'yceB A. B. «MckycCTBEHHBIN MHTEUIEKT B MequIMHE. Kak yMHBIE TEXHOJIIOTMU MEHSIOT
MoaXod K JIeueHuo». — M.: Dkemo, 2023.

Emenesano J[. O., Komamumma I'. ., KymckoB M. U. «lIpumeHeHne TEXHOJIOTHI
MCKYCCTBEHHOTO MHTEJIEKTA JJisl TMAarHOCTUKHU W MPOTHO3UMpOBaHMs 3a0oseBaHuil». — ToMck:
N3narenbctBO TOMCKOTO MOJIMTEXHUYECKOTO yHUBEpcuTeTa, 2022,

Kamaes B. A., Illep6akoB [I. C., ®enorosa I'. B., JleanoB B. M. «lHTennexTyanbHble
CUCTEMBI TOAJACPKKA NPUHATHS pELUICHUH B 3/apaBooxpaHeHun». — Hwmwxauin Hosropon:
N3narenbeTBo [IpUBOIIKCKOro UCCIEN0BATENBCKOTO MEAUIIMHCKOTO YHUBEpenuTeTa, 2021.

Kopuunos B. B., lumkun A. I'. «/cnonb30oBaHWE UCKYCCTBEHHOTO HHTEJUIEKTa IPU
NPUHATUU  YIPaABICHUYECKUX peuieHuid B cdepe 3apaBooxpaneHus». — CII6:  Cankr-
[leTrepOyprckuii rocyaapCTBEHHbIN S5KOHOMUYECKUd yHUBepcuTeT, 2020.

Octpoymko H. U., Octpoymko A. B., CadponoBa K. B. «CoBpemeHHBIC aCTEKThI
INPUMEHEHHUS] HCKYCCTBEHHOIO MHTEJUIEKTa B MEIMLUMHCKOM auarHoctuke». — Kypcek:
YHuBepcuteTckas kaura, 2022.

Cunen /1., Meiicman A., Anmu M. «OcnoBbl Data Science u Big Data. Python u nHayka o
naaubIx». — CII6.: [Tutep, 2023.

[TporpammupoBanue Ha Python B mpumepax u 3amauax / Anekceit Bacunbses. - Mockaa :
DkcMmo, 2021. - 616 c.

8.3. UHTepHeT-pecypchl.
Enunas obpasoBarenbHas miardgopma Yausepcutera Munomonuc https://oneid.unionepro.ru
Odunmaneubiii cailt ®I'BY «llenTpanbHbIil HAYYHO-UCCIEAOBATENbCKII HHCTUTYT OPraHU3aluN
u uH(popMaTH3auu 31paBooxpanenus» M3 P® https://mednet.ru/
Caiit DeaepanbHOI 3JCKTPOHHON MEIUIIMHCKOM OnbanoTexku — hitp://www.femb.ru
Caiir ®I'BOY BO Kazanckoro 'MY Munznapasa Poccuu — https://kazangmu.ru/
Caiir HayuHoii anektpoHHOM OubnamoTtexn — http://elibrary.ru/
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MunucrepcerBo 3apaBooxpanenus Poccuiickon @enepannu
denepanabHOE TOCYIApPCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BhICIIEro oOpa3zoBaHus «Ka3aHckuii rocy1apcTBEHHBIM MEUIIMHCKUNA YHUBEPCUTET»

PabGouyasi nporpaMMa npakTuKHU

JlonmoJTHUTEJbHAS NPodeccHnoHAILHAS MPOTrPaAaMMa
IpukjaagHol aHAJIN3 JAHHLIX B 3IPABOOXPAHECHUH

2025 .
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1. Ob6aacTh npuMeHeHNsi pado4yeil MPOrpaMMbl
PabGouas mporpamMma NPaKTHKH JOMOJHHUTENbHOI MNpodeccHOHAILHON MPOorpaMMbl
«IIpukaagHoi aHAIU3 JaHHBIX B 3PaBOOXPaHEeHUM» (J1anee — paboyas mporpaMma) siBIsSeTCs
YaCThIO JOMOJHUTEIbHON MPOodheCcCHOHAIBHON TPOrpaMMBbl TPOPECCUOHATBLHOM MEePErnoAroTOBKI
T «IIpukaagHoii aHAJIU3 JTaHHBIX B 3IPABOOXPAaHEHNM» (Jlajiee — IporpaMma) 1 HampaBJieHa
Ha popMUpoBaHNe HUPPOBHIX KOMIIETEHIIUH:

¢opmynupoBka IIpomeskyTOUYHBIEe 00pa30BaTebHbIE Pe3yJIbTaThl
ID u HamMeHOBaHHE 11eJIEBOT0 YPOBHSI .
OnbIT NPaKTHYECKOH
KOMIIETCeHIM U ¢opmupoBanus Ymenus (Y) 3nanusa (3)
. aesteabHocTu (OII)
KOMIIeTeHIU

11. Ucnonp3yer CaMoCTOSITEeNBHO OILJ I ITpumenser VY 1 Ymeer 3 1. 3HaeT OCHOBHEBIE
CHELHAIN3UPOBAaHHOE | TPHUMEHSET JUISl aHaIIU3a JaHHBIX BHIOHpATH HOHSTHS U
pOrpaMMHOE ONTHMAaJIbHBIC 3PaBOOXPAHEHUS ONTHMANTBHBIC TePMUHOJIOTHIO
obecrieueHue JUISL | alNrOPUTMbI aHAIIU3a pOrpaMMHOE

KPUTEPUU U METO/bI

aHaJIu3a JaHHBIX B

aHaIMu3a MEANKO- | MEeJUKO-OMoJorndeckux | obecrnedenue Stattech
OMOIIOTHYIECKHUX JIAHHBIX, UCIIOJIB3YS Ol 2 [Tpumensier UL OHCAHHA 3APaBOOXpAHCHHH.
JTAHHBIX CIeUATM3UPOBAHHOE IS aHAIU3a JAHHBIX JaHHBIX U 3 2. 3HaeT OCHOBHBIC
(ITpoaBUHYTHI# porpaMMHOC 37IpaBOOXPaHCHUSA AHAJINTUKH B MCTO/ibl aHAIU3a
YPOBEHB) obecrieuenne. Beibupaer | mporpammHOE 3/IpaBOOXPAHEHHH JIAHHBIX B
U IPUMEHSIET obecrieuerne SPSS 31paBOOXPAHCHHHU
onTUMaNbHbIe KpuTepun | Statistics
U METOJIBI JJIS1 ONTUCAHUS
JAaHHBIX ¥ aHATUTHKH
28. Ilpumenser IIpumeHsieT S3bIKH OIlA 1. ITpumensier VYV 1. Ymeer 3 1. 3HaeT NpUHLUIBI U
SI3BIKU MPOTPAMMHUPOBAHUS I | SI3BIK BBIOMPATh TUTIOBBIE | OCHOBBI
MPOTPaMMHUPOBAHUS | PELICHUS IIPOTpaMMHUPOBaHUSA ANTOPUTMBI IIPOTPaMMUPOBAHHUS.
JUISL pELICHUS npodecCHOHATBHBIX Python nox pa3paboTku
npoecCHOHaNbHBIX | 3a/au KOHTPOJIEM OTIBITHBIX
3aja4 HACTaBHUKOB
(ba3oBbIil ypOBEHB)
170. OcymecTBusieT Ocy1ecTBisier OIlA 1. Ilpumensier V1. Ymeer 3 1. 3HaeT OCHOBHbIE
cOOp 1 NOATOTOBKY KPUTHYECKHH 0TOOD Python na mpakTrke cobupars u KOHLETIIIUN U METO/IbI
JAHHBIX IS JTAHHBIX, TIPOBEPSS UX HA | JUISA PELIeHUs 3aJad B | IOATOTABIMBATh HCKYCCTBEHHOTO

oOyueHust mojienen
HNCKYCCTBCHHOT'O
MHTEJUIEKTa
(ba3oBbIil ypoBeHb)

LEJIOCTHOCTb U
HENPOTHUBOPEYUBOCTb.
Hcnons3yer MeToabl
IMOUCKA JAHHBIX U
JOCTOBEPHBIEC NICTOYHUKHU
JIaHHBIX

3PaBOOXPaHEHHH.

JTAaHHBIC, JIS
00y4eHHUs U OLICHKH
Mozenei
MAIIUHHOTO
0o0y4eHus.

nntewiexta (UN) n
MAIIMHHOTO 00yYeHUs

(MO).

OcBoeHue paboueil MporpaMMbl SIBJISIETCS OOS3aTEIBHBIM IS BCEX OOYUYAIOIIMXCS IO

IIporpamme.

2. CTpyKTYpa M KpaTKoe cojiep:kaHue padoyeil mporpaMmmal

Ne . Oo0bem
o/ HanmeHoBaHmMe TeM, BBl Y4eOHOI padOThI U KPAaTKOe COAEpP:KaHue

y4eOHOro MaTepuasa ’
n 4acoB
1. | BeimonHeHnue mpoekTHOM paboThl Ha 6a3e WHIYCTPUATLHOTO MapTHEpa 50
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3. YueOHO-TeMaTHYeCKHH IUIaH pado4yeid MporpaMmal

KoauyecTBo 4acoB
Ne | HaumeHoBaHMe H KpaTKoOe CO/iep:KaHHe
AyIUTOPHBIX MpakTuka /
n/ CTPYKTYPHOIO 3JIeMeHTa (pa3aeJia) CaMOCTOATEJIbH
JIEKIUH, NPaKTHYeCKH N CTa:KHPOBKA
n IIporpamMmmbl 0ii padoTHI
CeMHHAPBHI € 3aHATHS
1. | BeimonHeHne MpoeKTHOM paboThl Ha - 50
0a3e MHIYCTPUATIBLHOTO MTapTHEPA
6 | [IpomexxyTouHas aTTecTamms He npenycmorpena
Utoro 50

3. KoHTpo/Ib ¥ OLIeHKa Pe3y/IbTATOB 0CBOEHHs padoueil mporpaMmbl
OOpa3oBarenpHasi OpraHU3alys BBICIIETO OOpa30BaHMsS, peaU3yIollas pado4yyl0 Mporpammy,
COBMECTHO C MHAYCTPHAIBHOM MapTHEPOM 00ECIIeYMBAET OPTaHU3AIMIO U MTPOBEICHNUE TEKYIIUH,
MIPOMEKYTOYHBIA KOHTPOJIHU IEMOHCTPUPYEMBIX 00yUaIOIIUMUCS 00pa30BaTeIbHBIX PE3yIbTATOB.

Texymuii KOHTPOJIb MPOBOAMUTCA IPENOJABATEIEM HAa OCHOBE OLEHUBAHUS PE3YJIHTATOB
MPAKTHYECKUX PabOT M CaMOCTOATENbHOM paboThl oOyvaromuxcs. [IpoMexyToUHbI KOHTPOJIb
MPOBOAUTCS B popMe TeCTHUpOBaHUs. DOPMBI U METOIBI TEKYIIETO U IPOMEKYTOYHOT'O KOHTPOJIS,
KPUTEPUU OIICHUBAHUS JOBOJISATCS A0 CBEJIEHUSI 00YyJarOIUXCsl B Hayasle 00y4eHHUs.

JUis TeKylero M MPOMEXKYTOUYHOTO KOHTPOJIS CO34al0Tcsl (DOHABI OLIEHOYHBIX CPEJICTB
(®OC). @OC BxmrOUalOT B celsi MENaroruyeckue KOHTPOJbHO-U3MEPHUTENbHbIE MaTepHallbl,
MpelHa3HauYeHHbIE JI OMpeNeNeHUs] COOTBETCTBUS (MJIM HECOOTBETCTBHS) HHAUBHIYATbHBIX
00pa30BaTeNbHBIX TOCTHKEHUN 3aIllJIAaHMPOBAHHBIM 00pa30BaTEIbHBIM PE3YJIHTATAM.

4. [Ipumepsbl OLIEHOYHBIX CPEACTB
[Tpumepbl TEMAaTUK MPOEKTOB /ISl BHIOTHEHUS:
1. ®dopmupoBanue obydaronieit 6a3el s pazpadorku MW mporHozupoBanusi pucka
COCYIHCTBIX KaTacTpod.
2. dopmupoBanue obOyuaromieil 6a3pl st paspaborku M mporHo3upoBaHus
OHKOJIOTUYECKOT0 3a00JIEBAHUS
3. Pa3paboTka WHCTpyMeHTa, aHanu3a MCTOPUU  OOJIE3HM  TAIMEHTa  JUIs
MPOrHO3UPOBAHUS OYIYyIIMX COOBITHI U X UCXO/I0B.
4, [IporHo3 coOBITHII C MOMOIIBI0O HEUPOHHOTO KiaccuPukaropa M PEeKypeHTHOU
HEUPOHHOW CETH.

5. O0pa3upl yueOHO-MeTOAMYECKNX MATEPHAJIOB /Il 00yYAIOLIUXCSA U MpernoaaBaTeeil

BrinonHenne npoekTa AOHKHO COINPOBOXKIATHCA OTYETOM IO CIEAYIOUIEH CTPYKType:
TUTYJBHBIN JTUCT;CO/Iep)KaHue pabOThl; OCHOBHAsA YacTb C ONHCAHUEM IPOJICTAHHOW pabOTHI;
3aKJIIOYEHNE; CIIMCOK MCIOJIb30BAHHBIX HICTOUHUKOB; TPUIIOKEHHUS.

B otuere HE0OXOAMMO OCBETUTh TMepeyYeHb IMIOCTABJICHHBIX W pEUICHHBIX 3aj1ad,
WCIIOJIb30BAHHBIE HHCTPYMEHTBI U TEXHOJIOTHH.

Kputepun ouenuBanusi: CooTBeTcTByeT TpeOoBaHUsAM 3anaHusi; B xome paboThl
nporpaMMbl HE BO3HUKAET OIIMOOK B mpolecce BbinoiaHeHus; [Iporpamma B pe3ynbpTaTe cBOe
paboThI BO3BpaIIaeT KOPPEKTHBINA Pe3ybTaT, TPeOYeMBbIid IO YCIOBUIM3a1aHusl.

6. KaapoBoe ob0ecnieuenue 00pa3oBaTeIbHOTO Npoiecca
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[NaymaxmetoB A. U., accucteHT Kadenphl 00IEeCTBEHHOTO 3710POBbs M OPTaHNU3aIMH 3]PaBOOXPAHEHUS
OI'bOY BO Kazanckuii rocy1apCTBEHHBIN METUIIMHCKUI yHUBEpcUTe™» M3 PO.

AneMmyxameToB A. A., reHepanbHBIM aupekTop mporpammuct AO «lludpoBbie pemieHus B
MEIULIUHEY

Bacunwesa A. I'., nporpammuct AO «IludpoBbie perieHus: B MEIUITTHE

IIpocBupkun 1U.A., k.1.H., UT-gupexrop OO0 «DPTuzucbuoMen»

I'oro6epunze FO.T., crapmmii pazpadoturik OO0 «PtusucbuoMeny»

Caburos P.A., crapmmuit ML-umxenep OOO «PtuzncbunoMen

®aruxoB A.®., ML-unxxenep OO0 «PtuzucbnoMen»

7. MaTepuajibHO-TeXHHYECKOe o0ecleyeHue pean3anuu padoyeil mnporpaMMsl

HeoOxonuMmpiil Uit peanu3allud  OpOrpaMMbl  MOAYJS IEpPEYEeHb MaTepuajbHO-
TEXHUYECKOro oOecreyeHus] BKJIIOYAeT B ceOsl CIeluaibHO OOOpYJOBAHHBIE MOMEIEHUS s
MIPOBEJICHUSI YUeOHBIX 3aHATHIA, B TOM YHUCIIE:

ayUTOpUH, OOOpPYIOBaHHbIE MYJIbTUMEIUNHBIMH W HHBIMU CpEACTBAMHU O0y4YeHHUS,
MO3BOJISIFOIIMMH MCIOJIb30BaTh MH(OPMALMOHHBIE TEXHOJOTHMH, B KOJMYECTBE, MO3BOJISIIOLIEM
oOydalmuMcs OCBaWBaThb YMEHHS M HaBBIKH, MPEIyCMOTPEHHbIE NPOdEeCCUOHATBHOMN
JeSITEIbHOCThIO, MHAUBUAYAIBHO;

JUCTITIEHHBIN KJIAcC, C MYJIbTUMEANINHBIM U KOMITBIOTEPHBIM 000PYI0BAHUEM.

MOMEIIEHUsST JIJISI CaMOCTOATEIBHONW paboThl OOYYArOMIMXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO TOJKIOueHuss K cetu "MHTepHer" M obecrieueHueM aocTyna B
ANEKTPOHHYIO HHPOPMaLlMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

Ilepeyenb HH(pOPMALHOHHBIX TEXHOJIOIHil, HEOOXOAUMBIX /1JI51 OCBOCHUS NPOTrPAMMBI,
BKJIIOYAsl NepevyeHb IPOrpaMMHOro odecnedeHnss ¥ HFHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
Jlnst tocTuKeHus Leseil ne1aroru4eckoro oopa3oBaHusl IPUMEHSIOTCS CIIEYIOIIHE
MH(pOpPMAIIMOHHBIE TEXHOJIOTUH:

1.06pa3oBarenbHbIN MOpPTa AUCTAHIIMOHHOTO 00yueHus: Kazanckoro IMYVY.
JIucTaHIIMOHHBIN KypC B COCTaBe 00pa3oBaTeIbHOTO opraia cosnan B cucteme MOODLE u
COJIEP’KUT B ceOe JIEKINH, TPE3EHTALlUH, 3aJaHus, TUIIEPCCHIIIKA HA IEPBOUCTOYHUKH Y4EOHOTO
MaTepualia, TECThI / 3aJaHus JIJIsl CAMOKOHTPOJIS,, KOHTPOJIbHBIE U UTOTOBBIE TECTHI IO KYpPCY.

2.I1aket npuknaausix nporpamm MoitOduc.

3. [Iporpamma myist 3BM StatTech (CraTrex).

4. lemo-Bepcust TNC 23 PT

Hcnonp3yemoe nporpaMMHOe 0OecriedeHre UMEET JIMIIEH3HIO U €KETOTHO U / WU
CBOEBPEMEHHO OOHOBJISIETCSI.

8. UnpopmannonHoe odecneyeHre peaju3anuu padodei mnporpaMmsl

8.1. OcHOBHag nUTEpaTYpA.

OcHoBbl M(poBoit TpanchopMaluu odiecTBa : yueOHuk uist By3oB / H. A. T'openos, O. H.
Kopabnesa. - 2-e u3n., nepepad. u nom. - Mocksa : FOpaiit, 2024. — 336.

[udposas Tpanchopmarys 34paBoOXpaHeHUs 1 BeAoMCcTBeHHON Menuiabl / Crosip B. I1.,
Kpaiintokos I1. E., Kanaués O. B. - Mocksa : [lnanera, 2020. - 199

Craructuka B bnomenuiuae, papmanuu u GapmaneBtuke : yaedHnoe mocodue / H. H. 3y6oB,
B. U. KyBakun, C. 3. YMapoB [u ap.] ; mox obmeit pegakuueir M. A. HapkeBuua ; CaHKT-
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[leTepOyprckuii TOCYZapCTBEHHBIH XWMHUKO-(apMaleBTUYECKU YHUBEpCUTET. - MoOCKBa :
KnoPyc, 2021. — 298.

8.2. JlonoJIHUTENBHAS JTUTEPATYpA.

brorons A., Lledens I1. SPSS: uckyccTtBo 006paboTky nHGOpMAIMU. AHATU3 CTATUCTUYECKUX
JAHHBIX U BOCCTAHOBJICHHE CKPBITHIX 3akoHOMepHOocTel. — CII6.: JlmaCodtIOII, 2005.

Brenenue B Ouocrartuctuky st meaukoB / C. JI. IlnmaBunckuit ; OTKPBITBIA MHCTUTYT
3M0poBbs. - M. : [0. 1.], 2011. - 582, [2] c. : puc., Tabx. ; 21 cMm. - bubmmorp.: c. 579-582.

[TpuHIMIBI M MpakTUKA KIMHAYeCKuX uccienoBannii / . W. INammun, @. [1. Oraubene ; nep.
¢ aun. mox oomr. pexa. I'. T. Cyxux. - Mocksa : [Ipaktuueckas menuiruaa, 2013. - XVIII, 451 c. :
ui. ; 29 cm. - bubnuorp. B koH1e rias. - [1ep. u3na. : Principles and practice of clinical research / J.
I. Gallin, F. P. Ognibene

[IporpammupoBanue Ha Python B mpumepax u 3amauax / Anekceii BacuibeB. - Mocksa :
Dkemo, 2021. - 616 c.

®enepanbHbli 3aK0H 'O nepcoHanbHbIX HaHHBIX" 0T 27.07.2006 N 152-®3. JlocTtynHo no:
https://www.consultant.ru/document/cons_doc_LAW_61801/ Ccrinka aktuBHa Ha 11.07.2024.

Konmnenus co3ganus e1MHON rocy1apcTBeHHOM HH(DOPMAIIMOHHOM CUCTEMBI B cdepe
3apaBooxpanenus. [Ipuka3z Munsznpascoupassutus Poccun ot 28.04.2011 r. Ne 364. JocTtynHo
no: http://portal.egisz.rosminzdrav.ru/materials/99. Ccpinka aktuBHa Ha 11.07.2024.

[TporpammupoBanue Ha Python B mpumepax u 3agadax / Anekceit Bacunbes. - Mockaa :
Dkcmo, 2021. - 616 c.

Cronbos A.IlL., Ky3uenos [1.Il. ABromaTu3upoBanHast 00paboTKa M 3aIMTa IEPCOHATBHBIX
JAHHBIX B MEAUIIMHCKUX yupexaeHusX. - M.: U1 «Menemxkep 3apaBooxpaneHus», 2010. - 176 c.

Cunen /1., Meiicman A., Anmu M. «OcnoBbl Data Science u Big Data. Python u nHayka o
nauubix». — CI16.: TTutep, 2023.

8.3. IHTepHEeT-pecypCHhl.
Enunast oOpazoBatenpHas miatdpopma Yausepcurera Maronomuc https://oneid.unionepro.ru
Odunmaneueiii cait Stattech https://stattech.ru/
Odunmanshbiii cadt @I'BY «lleHTpanbHbIi HAYYHO-UCCIIEN0BATEIBCKAN HHCTUTYT OPTaHU3aI[uN
u nH(pOpMaTHU3anuu 3apaBooxpaneHus» M3 PO https://mednet.ru/
Caiit DeepanbHOM 3ICKTPOHHON MEIUIIMHCKOM OnbanoTexku — http://www.femb.ru
Caiit ®I'BOY BO Kazanckoro 'MY Munsapasa Poccuu — https://kazangmu.ru/
CaiiT HayuHoit anekTponHoi oubmmoreku — http://elibrary.ru/
[TacmopT HaIMOHATLHOTO MPOEKTa «3IpaBooxpaHeHue» http://government.ru/info/35561/

Odunmaneubiii caiit ®I'BY «llenTpanbHbIil HAYYHO-UCCIEA0BATEIbCKII HHCTUTYT OPTaHU3aluN
1 uH(pOpMAaTHU3aIUK 3IpaBooxpaHeHus» M3 PO https://mednet.ru/

ITopran UH(POPMAITHOHHON MOAEPIKKHU IIOJIb30BaTEIIEH I'cC 33 PT
https://wiki.vitacore.ru/display/rmis
[Toptan HopmaTtuBHO-cripaBouHO# uHpopmarmu ET'MC3 https://nsi.rosminzdrav.ru/
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V1. UtoroBasi arrecrauus no Ilporpamme

ITocne 3aBepmieHns oOydenust no IIporpamme oOydarommecs: QOIyCKalOTCS K HTOTOBOM
aTTECTALUU.

HtoroBas arrectanysi HOpPOBOJUTCS C  ydacTHEM HPEACTaBUTENEH  HPOQPHIBHBIX
WHIYCTPUAJIBHBIX MNapTHEPOB B (OpME AEMOHCTPAIMOHHOIO 3K3aMEHa U IPEAyCMaTpPUBAECT
BBINOJIHEHNE 00yYaromKuMesl IpO(QECCHOHANIBHBIX 3a7jad U OLEHKY Pe3yJIbTaTOB W/WIN Ipolecca
BBITIOJIHEHUS — IPOBEPKY CHOPMUPOBAHHOCTHU B pamkax [IporpaMmMbl in(poBbIX KOMIETEHLUH.

3agaHusl JAEMOHCTPALMOHHOIO 3K3aMeHa pPa3padaThIBAIOTCS € YYacTUEM OpraHHW3aluii-
paboTozaaresneil, oTpaciieBbIX NapTHEPOB U NPOPECCUOHATBHBIX cO00IECTB. JleMOHCTPAalMOHHBIH
9K3aMeEH JI0JKEeH IIPeyCMaTpUBAaTh BIIOJIHEHUE (AEMOHCTPAIIHIO) 00yUYaIoUIUMCs ACITEIbHOCTH,
3aBEpIIAOIICIICS MOIy4eHHEM pe3yibTara (IpOAYyKTa MWIM €ro 3JIEMEHTa), 3HA4MMOIOo IpH
BBITNOJIHEHUH TPYIOBOU (DYHKIIMM WM TPYAOBBIX ACHCTBU.

Jlns obecrnieueHuss OpraHu3allMd U TMPOBEACHMS UTOrOBOM aTTECTAIlMM pa3padaThIBaeTCs
M0JIOKEHHE 00 UTOTOBOM aTTECTAINH, PETryJIUpyIoliee TpeOOBaHUS K BBIIIOIHEHUIO, 0()OPMIIEHUIO
U OLEHUBAHHUIO paboT, 3aJlaHUl, yCIOBHs MPOBEACHHS WTOTOBOW aTTecTallH, TpeOOBaHUS K
COCTaBy aTTeCTallMOHHOM Komuccuu. CocTaB KOMHCCUHU, TI€peUYeHb TEM HTOTOBBIX
aTTEeCTAllMOHHBIX paboT, MOPT(HOINO, MPAKTHUECKUX 3aJaHUM W TpeOOBaHUN K BBITOJIHEHUIO
pa3pabaTbIBaeTCs U aKTyaJIU3UPYeTCs MPU yIaCTUH MHAYCTPUAIIbHBIX TapTHEPOB.

IIpumepsl TeM M 3aJaHUM 1JI51 1€MOHCTPALMOHHOI0 IK3aMeHa

[lepeyens Tem, oOpasmpl 3aJaHU I KakKJAOW W3 HUQPPOBBIX KOMIICTCHIIWMA, BKIIOYAS
MPEIMET U TOKA3aTENIN OLICHKH

[Tpumeps! Tem g kommnereHuuu 1D 11 «Mcnonps3yeT cnennaan3upoBaHHOE MPOTrpaMMHOE
obecrieueHue /I aHalIu3a MEIUKO- OMOJIOTHYECKUX TaHHBIX):

1. Meronbl aHanu3a JaHHBIX HAaNOOJIEE YacTO MPUMEHSIOTCS B 3/[paBOOXPaHEHUN

2. Mogenu 1 npeAcKa3zaHusl pUCKa CepAeUHO-COCYAUCThIX 3a001eBaHUM

3. Ouenka 3QPpeKTUBHOCTH HOBOT'O MEIUIIMHCKOIO ITpernapara

4. Ananu3 TaHHBIX O NMAalMEHTax s yJAy4lIeHUs IEPCOHAIN3UPOBAHHOIO JIEUEHUS

[Tpumepsr Tem ansa kommetreHnuu ID 28 «IIpumeHsieT S3bIKM TPOTrPaMMHUPOBAHUS IS
penieHus mpoQecCHOHATBHBIX 3aa9W):

1. OO6paboTKa OTCYTCTBYIOIIMX JaHHBIX B MEIUIIMHCKUX HAOOpaxX JaHHBIX

2. Tlporecc OYMCTKU JAHHBIX 37PaBOOXPAHEHUS

3. BrisBienue u 00paboTKa BHIOPOCOB TaHHBIX

[Tpumepst Tem misa komneteHiuu ID 170 «OcymiecTBasieT cOOp U MOATOTOBKY JAHHBIX JIJIS
00y4eHHUsT MOIEJIEH UCKYCCTBEHHOTO HHTEJIEKTAY
1. OreHka kauecTBa JaHHBIX
2. UccnenoBatenbckuit ananu3 gaHHbix (Exploratory Data Analysis, EDA), nis
BBISIBJICHUSI OCHOBHBIX TEHJEHIIUN 1 3aKOHOMEPHOCTEM.
3. IlocTtpoenne Mozeneil MaIMHHOTO 00YYEeHHMSI Il IPEACKa3aHus 1IeJIeBOM
IIEPEMEHHOU
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[Tpumepsl 3a7aHM 1T OLIEHKU KOMIIETEHIINM:

ID 11 «Mcnonp3yeT crenuaIn3upoBaHHOE TPOrpaMMHOE 0OecTieueHUe IJIs aHAIM3a ME KO-
OHMOJIOTMYECKUX JAHHBIX):

3ananue: Onenka 3¢p(HEeKTUBHOCTH HOBOT'O MEJAUIIMHCKOTO Mpernapara

Onucanne 3amaHus: HMcmonp3ylTe KIMHHYECKHWE AaHHBIE 00 3((EKTHBHOCTH HOBOTO
npenapara nNpoTUB auabdera, coOpaHHbIe B X0/€ UCTbITaHUH. [IpoBenuTe aHaIM3 JaHHBIX, YTOOBI
OTIpE/ICNINTh, HACKOIHKO A(G(EKTHBEH HOBBIA Tpernapar M0 CPAaBHEHHUIO C TPaTUITMOHHBIMU
METOIaMH JICUECHUSL.

Kpurepuii OIlEHKH: C€aMOCTOSATEIBRHO MPUMEHSET ONTHUMAIbHBIC aJITOPUTMBI aHAIINU3a
MEMKO-OMOIOTMYECKIX JTaHHBIX, UCTIONIB3Ys CIEIUAM3UPOBAHHOE MMPOTpaMMHOE oOecIieueHue.
BriOupaer u npuMeHsIeT ONTUMaIbHBIE KPUTSPUH U METOIBI JIJISl OTIMCAHUS JTAHHBIX U aHATUTUKH

ID 28 «lIpumeHsieT A36IKH TPOTPaMMHUPOBAHIS TS PEIICHUS TPOPECCHOHATBHBIX 3aaW»:

3ananue: npeaBapuTesbHas 00padoTKa JaHHBIX 71 aHATN3a

Onucanue 3amanus: 0o0paboTaTh MPENOCTABICHHBIA HAOOp JaHHBIX, COJICPIKAIIHIA
WHGOPMALIMIO O TMAlMEHTaX, TOCEHICHUSIX MEIUIUHCKUX YYPeXKACHUM ¢ TMPOBEACHHBIX
npoueaypax. IIpoBectn mnpenBapuTenbHYyl0 00pabOTKY HaHHBIX, OYHCTKY, IIPOBEPKY Ha
KOPPEKTHOCTb U MOATOTOBKY K JIaJIbHEHUIIIEMY aHaJU3Y.

Kputepuu orieHkH: MpUMEHSET S3bIKH IporpammupoBanus (Python) mis pemeHus 3a1anusl.
[Mpeacrasien Python-ckpunT ¢ kojg0oM BhIMONHEHUS Bcex mmaroB. Ortuer B ¢opmare PDF,
OTMCHIBAIOIINI TPOLIECC U BBIBOJIBI.

ID 170 «OcymectBriser cOOp W TOATOTOBKY JaHHBIX [UIi OOY4YEHHS MOJenen

HCKYCCTBEHHOT'O MHTEIIJIEKTA)

3anaHue: MPUMEHEHNE METOa aHaIu3a OOJBIINX JaHHBIX JUIs aHAIN3a JTaHHBIX
nanuenTos CC3

Onucanue 3afaHus: IPOBECTU aHAIM3 HaOOpa JaHHBIX, COJEp)KalUX HHPOPMALUIO O
MalMeHTaX U UX MEIULIUHCKUX UCTOPHUSAX, YTOOBI BBISBUTH KJIIOYEBBIE (PAKTOPHI, BIMSIONINE HA
pa3BUTHE XPOHUUYECKUX 3a00JeBaHMii. Pe3ynpTaThl aHanu3a moMoryT B pa3padoTKe CTpaTeruu s
yIy4dlieHus NpoQUIaKTHKI U JeUeHHs 3TUX 3a00J1eBaHUil.

Kputepun ouenku: OcymecTBiaseT KPUTHYECKHM OTOOp JaHHBIX, MpPOBEpsisi UX Ha
LIEJIOCTHOCTh M HENPOTHUBOPEYMBOCTH. VCIONb3yeT METOAbl NMOMCKA JAHHBIX M JIOCTOBEPHBIE
VCTOYHUKH JAHHBIX

VII. 3aBepumienne o0yuenus no Ilporpamme

Jlumam, 3aBepmuBIIEM 0OydeHue 1o I[IporpamMmme © JOCTUTIIMX IIEJIEBOTO YPOBHS
c(OPMHUPOBAHHOCTH IIUPPOBBIX KOMIETEHLIUH 1O PE3yIbTaTaM UTOTOBOW OIICHKH U MPOIIEIIINX
UTOTOBYIO aTTECTAIlMIO, TPUCBAWUBACTCs MOTMONHUTENbHAass WT-kBamudukanus, yCTaHOBJICHHAS
IIporpamMmmon.

[Tpu ocBoernu Ilporpammsl mapaiienbHO C MOJyYEHHEM BBICIIEr0 0Opa30BaHUs JUIIOM O
npoeCCHOHANBHON TEepEenoAroTOBKE BBIIACTCS HE paHee IMOJNyYeHUS COOTBETCTBYIOIIETO
JOKyMEHTa 00 00pa3zoBaHMM M O KBaNU(UKAWHU (32 MCKIIOYEHHEM JIMI, WUMEIOLINX CpeaHee
npodeCcCHOHATBHOE WK BBICIIIEE 00pa30BaHUE).

JIvuaMm, He MPOUIEIUIMM UTOTOBYIO aTTECTALMIO WM MOJIyYMBLIIMM HAa HTOMOBOH aTTecTaluu
HEY/JIOBJIETBOPUTENbHBIE PE3YNbTAThl, a TAK)KE JIMIIAM, OCBOMBIIMNM YacTh [Iporpammel u (mim)
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OTYUCJICHHBIM H3 00pa3oBaTeIbHOW OpTraHW3aIlMd BBICHIETO OOpa30BaHUs, pPEATH3YIOIICH
[Iporpammy, BbIIaeTcs cHpaBka 00 OOyYyeHHWHM WIM O THepuoje oO0ydeHuss 1o oOpasiy,
CaMOCTOSITENIbHO YCTAHABIMBAEMOMY 00pa30BaTEIbHON OpraHu3alueil BhICIIEro 00pa3oBaHus.
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