[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
WHdopmauus o Bnaze/gi¢nepaibHOE TOCYIAPCTBEHHOE OIOIZKeTHOE 00pa3oBaTe/IbHOE YUpeKIeHue
OV0: KoeyH GpielfiéPbivGpasoBanms «YpaibCKHil TOCyAapCTBeHHbI MeANIHHCKHIl yHHBEPCHTET
ﬁgi]:(;{g;:;cﬁj:-pos 092073 14 MIHHCTePCTBE 31paBooxpanenns Poceuiickoii ®exepauun

SN o (®I'bOY BO YI'MY Munsapasa Poccun)

YHUKanbHbI MPOrpaMMHbIA KIKOY:
f590ada38fac7f9d3be3160b34c218b72d19757¢

KadeapaMeAUITMHCKON PU3UKU U TUPPOBBIX TEXHOJIOTUI

YTBEPXJIAIO

[IpopexTop o oOpa3oBaTeIbLHOM
JESITEIIbBHOCTH U MOJIOICKHOM
{10JIUTHUKE

.B.boponynuna
e by,
«T6» NfaW3 r.

®OH/I OHEHOYHbIX CPEACTB JUCHUIIVINHbI
b1.0.04 COBPEMEHHBIE UHO®OPMALMOHHBIE TEXHOJIOI'MU B MEJIUILIUHE

YpoBeHb BhICIIEr0 00pa30BaHUs: H0020MO6KA KAOPO8 blcuiell Keanupurayuu
Crnenunansaocts: 31.08. 12 Qynxyuonanvruas ouaenocmuxa

Kanudukanus: Bpau ¢pynxkyuonaibHot ouazHocmuxu

r. ExatepunOypr
2023



®onn oneHounbix cpenctB (POC) muctumumabl « CoBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJIOTHU B
MEIMIIMHE» COCTaBJIEH B COOTBETCTBMM C TpeOOBaHUAMH (eAepalbHOIO TOCYAapCTBEHHOTO
oOpasoBarenbHOro cranmapra Bbiciiero obpaszoBanus (PI'OC BO) mo cmenmanpHoctn 31.08.12
«DyHKIIMOHAJIbHASI JUATHOCTHKAY, YTBEPKIACHHOTO MpuKazoM MunoOpHayku Poccum ot 02.02.2022
N 108, (3apeructpupoBan MunucrepctBoM toctuiiuu Poccuiickoir  ®eneparuu 11.03.2022,
peructpanuoHHbiii Homep N 67705) u ¢ yuetoM TpeboBaHUil mpodeccrHoHanbHOro cranaapra «Bpau
(GYHKIMOHATBLHON TUArHOCTUKWY», YTBEpKIEeHHOro mpukazom Munrtpyna Poccun ot 11.03.2019 .
Nel38H.

Paspaborunku ®OC nUCIUTUINHBL

No 10)5(0) JIOKHOCTD VYdenas cTereHb YdeHoe 3BaHue
1. . 3aBenyromui kadeapoun Kanmgunar ¢pusmuko-
Coxkonos Cepreit Y . Penp ¢
o METUITMHCKON (PU3UKH U MaTeMaTHYECKUX JloneHT
p IU(POBBIX TEXHOJIOTUI HayK
2. | Ulxkunnep HauanpHuk yueOHO- Kaununar
Haranbs METOJIUICCKOTO YIIPABICHUS OMOJIOTMYECKHUX JomeHt
JleonngoBHa HayK
3 | Pezaiikun Houent kadenpsr
o M Kanmunmar
Anekceeit METUITMHCKONU (PU3UKH U -
. MEJIMIIMHCKUX HAyK
BacuiseBnu IU(POBBIX TEXHOJIOTUI
4 | COKOJIOBCKUH HoteHT xadenpsl MeTUIIMHCKOMN Kanmunar ¢usuko-
JmuTtpuit ¢bu3uKH 1 TUPPOBBIX MaTeEMaTHYECKUX -
Huxkonaesnu TEXHOJIOTHI1 HAYyK

@DOH/1 OLIEHOYHBIX CPEJICTB OJ00PEH NMPEICTaBUTEIAMH TPO(ECCHOHATBHOTO U aKaIEMHUECKOTO
CcOo00I1IIeECTBA.

PenenseHr:

CrapoaymoB .0, x.¢p.-M.H., C.H.C. 1a00paTOPUU MYJIBTUMACIITAOHOTO MaTEMAaTHUYECKOTO
MO/JIEIMPOBaHU (PeepantbHOro rocyJapCTBEHHOIO aBTOHOMHOT'O 00pa30BaTEeNIbHOTO YUPEXKICHUS
BbICILIEr0 00pa3zoBaHus «Ypallbckuil penepanbHblil yHUBepcuTeT UMeHH nepsoro [Ipesuaenta Poccun
b.H. Ensninnay

Pabouyas nporpamMMa IUCIUILTUHBI 00CYXI€HA U 0100peHa:

° Ha 3acelaHnu Kaeappl M EeTUUUHCKON GU3UKH U UHUGPOBEHX
TeXHOIJOoTu# (mporokon Ne 4 ot 22 nekabps 2022 r.);
. METOIUYECKON KOMUCCUEH crienuanbHocTel opanHatypsl (mpotokon Ne 5 ot 10 mas 2023 r.).




1. Koaudukartop
CTpyKTypHpOBaHHBIN MepedeHb 00BEKTOB OLIEHUBAHMS — 3HAHUN, YMeHHH, HaBbIKOB, yuuThiBatommii @I'OC u I1C npencrasnen B Tabauie:

KonTposmpyembie 3YH, HanpaBijiennble Ha gopmupoBanne YK u IIK
Aunakruyeckas 3HaTh) YMmernb Biaagers
equnuua (J1E)

JE1 | JE-1. WNudopmannonnsie | OcHOBBI HH(OPMAITHOHHOK Paborats ¢ nadopmanueii B HaBbixamu B3anMoENHCTBYS B
TEXHOJIOTMHU B MEAUIMHE 0€3011acCHOCTH Ha YPOBHE 1 poBoi cpene. uu(ppoBOH cpelie ¢ yueToM HOpM
YK-1, OIIK-1 II0JIB30BATENS U METO/IbI CaMocTosTeNbHO pemaTh 9TUKH U [IPABOBOT'O PETYIMPOBAHUS

3aIUTHIIH(PPOBBIX IPOCThIE TEXHUYECKHUE 33/1a4u | U(POBOrO MPOCTPAHCTBA.
YCTPOMCTB U NEPCOHAIBHBIX PacnipocTpaneHHbIMY IPOTrpaMMaMu
JTAHHBIX. AIIEKTPOHHOTO JOKYMEHTO000pOTa
TexHu4eckne BO3MOXKHOCTH

COBpPEMEHHBIX IIU(PPOBBIX

YCTPOMCTBH UHTEPHET-

TEXHOJIOTUI

HE-2 | 1E-2. OcHoBbl iporpamMmmupoBanus Ha | [lucaTe nporpaMMHBIN KOA Hagsikamu aNropuTMHU3aLUU u
AJropuTMBI U METOABl O00pPabOTKM | OJTHOM U3 S3bIKOB BBICOKOTO C MCIOJIb30BaHUEM CO3/aHHUs 3aKOHUYEHHOTO
MEIUIMHCKUX JaHHBIX YPOBHS M pacpoCTpaHEHHbBIE 6a3oBoro (pyHKIIMOHAIA IIPOrPaMMHOTIO IIPOJIyKTa oJ
YK-1, OIIK-1 cpeabipazpaboTku [10 A3BIKAIIPOrPaMMHUPOBAHUS KOHTPOJIEM ONBITHBIX CIEIMAIUCTOB

10J1 KOHTPOJIEM OMBITHBIX
CHEIUAJIACTOB.

JE-3 | IE-3. DneMeHTapHbIe METO/IbI U IIpuMeHATh OCHOBHBIE [IporpaMMHBIMM  HPOAYKTAMM  JJIA
Cuctemsl ynpapiieHus 6azamu npuemMbl 00paboTKH METOJIbI 00pabOTKH 00paboOTKM MEIUIIMHCKUX JAHHBIX Ha
nanHbIx (CYB/l) 1 ocHOBBI KOJIMYECTBEHHBIX U MEAULIUHCKUX JTaHHBIX 3JIEMEHTAPHOM YPOBHE
MEAMIIMHCKHUX KaueCTBEHHBIX JAHHBIX
UH(POPMALIMOHHBIX CUCTEM
YK-1, OIIK-1




2. ATTecTauMOHHbIE MATEPHUAJIbI
2.1. IlpumepHasi TeMaTHKa TeCTOBBIX 3alaHUI 110 MOLYJISIM:
S3wik mporpammupoBanus Python: omucanue u pusocodus.
Hcxonnbiii ko Ha si3bike Python: koaupoBka, pU3nvecKre U JOTHUECKUECTPOKH, OJIOKH KO/,
Beipaxkenus B si3b1ke Python.
NnentudukaTopsl, IpOCTPAHCTBA HIMEH U 00JIACTH BUANMOCTH.
VYnpapinsonye KOHCTPYKIIUH: ONepaTophbl BHIOOpA U LIUKJIA.
O0paboTKa UCKITIOUYEHUIA.
®dyukiun B s3bike Python. JIsmoOaa-BeipaxeHus.
BceTpoenHble TUIBL: IETOYHUCIIEHHBIHN, BEIIECTBEHHBIN, KOMIUIEKCHBIN,JIOTHYECKU .
[MocnenosarensuocTu. Koprexu. Cnncku. Cpesbl. CnoBapu.
0. MHoecTBa 1 ornepaluy HaJl HUMHU.
@aiibl U Ollepaluy HaJl HUMU.
12. Monynu ¥ NakeThl.
13. O0630p cranmapTHO# OubIMoTeKH. Moaynu Sys, 0S, math, random.
14. ®ynkiuu npeodpa3oBaHUs THUIIOB.
15. ®dynHkuuu BBOJA-BBIBOJIA.
16. dyHKIMOHATBHOE MIPOrpaMMHUPOBAHUE: ornpezeneHue U OCHOBHBIE
JJIEMEHTHI.
17. Buasl mapametpoB ¢pyHkiuii B Python'e. [lapameTpsl mo ymomuaHuto.
18. ®ynkuuu 11s 06pabOTKU MOCIIEA0BATEIEHOCTEH.
19. CnuckoBbie BKIIIOUEHUS.
20. T'eneparopsl.
21. OOBEKTHO-OPHEHTHPOBAHHOE MporpaMmupoBanue B Python. O6bsBiaeHuEKIacCA.
22. OOBEKTHO-OPHEHTHPOBAHHOE TporpammupoBanue B Python: aTpuOyThl,CBOWCTBA, COKPBITHE
JTAHHBIX.
23. Tunwuzanws, HacjaeI0BaHUE U TOJUMOP(H3M B s3bike Python.
24. Anroputwmsl. OnpezneneHue alropuTma.
25. AJITOpUTMBI COPTUPOBKH, TIOUCKA.
26. Mertoasl ontumuzanuu. Ux xkinaccuduxams.
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2.2. TecroBble 3a1aHus

TecroBble 3amanusi pazpadboransl ans kaxaod [IE m comepxkart or 10 mo 20 Bompocos. B
TECTOBOM 33JlaHUU OpAUHATOpy 3anaroTca 10 BOMPOCOB € BO3MOXHOCTBIO BBIOOpa OIHOTO WM
HECKOJIbKUX MPaBHJIBHBIX OTBETOB M3 4-5 TpeiokeHHBbIX. Ha 3auere opauHaTopy mpeiyiaraercs
OTBETHUTH Ha 15 BompocoB

I[IpuMepbI TeCTOBBIX BONPOCOB

MenunuHckast KUOEpHETHKA - 3TO HayKa

- 00 ympaBieHHH OpraHU3MOM OOJNBHOTO W CHUCTEMaMH 3J[PaBOOXPAHEHUS Ha OCHOBE
00paboTkK HHPOpPMALIUU

-00 yIpaBlIEHUH OpPraHU3MOM OOJBHOTO M CHUCTEMaMM 3ApaBOOXpaHEHUs 0e3 00paboTKu
uHpopMaIuu

-0 MeTojax nepepadoTku MEeAUIIMHCKONW HH(pOpMaIuu

-0 METO/IaX U CPEACTBaX MepepaboTKU MEIUIIMHCKON HH(pOPMAIIUU -0 CPEICTBAX MepepaboTKH
MEIUIMHCKOW HHPOPMAITUT

MenunuHcKast HHGOpMaTHKa - 3TO HayKa

-00 ympaBJIeHUU OPTraHU3MOM OOJILHOTO M CHCTEMaMU 3/IpaBOOXPaHEHUS] HA OCHOBE 00pabOTKU
uHpopManuu

-00 yIpaBIIEHWW OPraHU3MOM OONBHOTO M CHUCTEMaMH 3ApaBOOXpaHEeHUs 0e3 00paboTku
nHpopManuu

-0 MeTojax nepepadboTKu MEAUIIMHCKOW HH(POpMAITUU

-0 METO/IaX W CPeACTBaxX nepepaboTKH MEIUIIMHCKON HHGOpMAITHHI

-0 CpeCTBax MepepadoTKU MEIUITMHCKOW HH(OpMAITUN



CpenHee KBaipaTUYHOE OTKJIOHEHUE

-II0Ka3bIBAET BEIMUMHY pa3dpoca mapamMeTpa OKOJIO €ro CPeIHEro 3HaYCHUS

-[10Ka3bIBAET MAKCUMAJIbHOE 3HaUEHHE ITapameTpa

-IIPOTOPIIMOHATIBHO CYMME Pa3HOCTEH MEXy CPEAHUM U TEKYIIUMHU 3HaYCHHUSIMH I1apameTpa

-[IPONOPLMOHAIBHO CYMME KBaJIpaTOB Pa3HOCTEW MEXKIY CPEAHMM M TEKYIIMMHU 3HAUYCHUSIMU
napamerpa

-[IPONOPLMOHAIBHO KOPHIO KBaJIpaTHOMY M3 CYMMBI KBaJIpaTOB Pa3HOCTEH MEXIY CPEAHUM U
TEKYIIMMH 3HAUCHUSIMU lapaMeTpa

Cucrema yrpaBiieHHs BKJIIOYAET

-00BEKT yIpPaBJICHHS

-yCTPONCTBO U3MEPEHUS BOSMYILICHUS

-YCTPOWCTBO YIPaBIICHUS -IIPOrPaMMY YIIPABICHHS 00 BEKTOM
-00paTHYIO CBSI3b JUIsl YIPABJICHUS 00BEKTOM

Oco0eHHOCTH HepapXUM CUCTEM YIIPABIIEHUS B OPraHU3ME —

-AMEeTCs MpSIMasi CBSA3b C HUYKEJIEKAIIMM H BBILIEIIC)KAIMM YPOBHSIMH UepapXUuu
-UMECTCA 06paTHa$[ CBA3b C HMIKCJICIKAIIUM U BBIIICIICIKAIIUM YPOBHAMU UCPAPXHUU
-BO3MYIIICHHSI BO3HUKAIOT Ha CBOEM YPOBHE HEPAPXHUH

-BO3MYIIICHUA HeﬁCTByIOT C HMIKCJIC)KAIICTO YPOBHA UCPAPXUHA

-BO3MYIIEHHS JCUCTBYIOT C BBIIIEJIEKAIIETO YPOBHS HepapXUU

Bekrop cocTosiHus - 3T0

-1110001 BEKTOP B IPOCTPAHCTBE COCTOSIHUM

-BEKTOp, IIPOBEAECHHBIH U3 Hadajga KOOPAMHAT NPOCTPAHCTBA COCTOSHUH B  TOYKY
COOTBETCTBYIOILLYIO COCTOSTHUIO NAI[UEHTA

-BEKTOp MEXIy JABYMS TOYKAMHU B IPOCTPAHCTBE COCTOSHUM, COOTBETCTBYIOLIMM JBYM
COCTOSIHUSIM MallMeHTa

-BEKTOp MEXJIy TOYKOW HACAIBbHOM HOPMBI B IIPOCTPAHCTBE COCTOSHUM M TOYKOH,
COOTBETCTBYIOIIEH COCTOSTHUIO MalleHTa

-Habop (PYHKIIMOHAIBHBIX TApaMETPOB NallMEeHTa

dopMmann30BaHHBIN CIUCOK 3a00JI€BaHUH - 3TO

-CIIUCOK 3a00JIeBaHUN B JTAaHHOM OT/EJIEHHM -CIIMCOK 3a00JIeBaHUN B JaHHOM OTJIEICHUU,
BKJTIOUAIOIIUI BEPOSTHOCTH BCTPEUH KAXkI0TO 3a00IeBaHUS

-CIUCOK 3a00JIeBaHUN B JIaHHOM OTJCJICHUM, BKJIIOYAIONIMNA CpEHUE 3HAYEHUS MapaMeTpoB
MIPH KaXXJI0M 3a00J1eBaHUH

-CIUCOK 3a00JICBaHUM B JAHHOM OTJIEJICHUH, BKIFOYAOITUH (DOPMYJIBI, OMUCHIBAIOIINE TEUECHUE
Ka)K70r0 3a00J1€BaHUS

-CIHUCOK 3a00JIeBaHUH B JJAHHOM OTJCJICHHH, BKJIIOYAIONIUN CpPEHHUE 3HAYCHUS TTapaMeTpOB U
CpeIHEKBaIpaTUYHbIC OTKIOHEHHS MPU KaxXJI0M 3a00JIeBaHUU

BeposiTHOCT BCTpeun CUMIITOMA TPU IaHHOM 3a00JIEBaHUU €CTh YaCTHOE OT JEJICHUS

-00111ero yrciia 60JIbHBIX, MPOLIEAIINX Yepe3 OTJEICHNUE K YUCITY OOIbHBIX, MPOLIEAINX Yepe3
OT/IeJICHHUE C ITaHHBIM 3a00JIeBaHUEM

-ypcia OOJbHBIX, MPOUIEIIINX Yepe3 OTAeNIEHHEe C JaHHBIM 3a00yieBaHHEM K OOLIeMy YHCITY
OOJIbHBIX, IPOLIEIINX Yepe3 OTJeNICHUE

-yncia OOJBHBIX, MPOILIEAIINX Yepe3 OT/IEIeHHE C JaHHBIM 3a00JieBaHUEM K YUCITY OOJbHBIX,
MPOIIEIINX Yepe3 OTAEIeHUE, MMEIOLINX JaHHbI CUMIITOM IIPU JaHHOM 3a00JI€BaHUU

-ypcia OOJBHBIX, MPOIIEAININX Yepe3 OT/EICHHE, UMEIOIUX JaHHBIH CUMOTOM IpPH JTaHHOM
3a00JIeBaHUHU K YHUCITY OOJIBHBIX, POIIEAIINX Yepe3 OT/AEICHUE C JaHHBIM 3a00JIeBaHUEM

-yucia OOJBHBIX, MPOILIEAIINX Yepe3 OTJelICHHE, UMEIONINX JaHHBIA CHUMIITOM NpU JaHHOM
3a00JIeBaHNU K 00IIeMY YHUCITYy OOJIBHBIX, MPOIIECAIINX Yepe3 OTACICHUE



JlokanbHast KOMIBIOTEPHAsI CETh BKJIFOYACT
-cepBep

-~KJIMCHTCKUC KOMITbKOTCPLL

-MOJIEMBI

-JINHUU CBA3U

-CETEeBBIC KapThI

MeToauka ouneHuBaHusi: BXxoasmuii (10 TecTOBBIX 3aAaHMi) U MPOMEXYTOUYHBIN (20 TECTOBBIX
3aJlaHui) KOHTPOJIb 110 MPOBEPKE MOTYYaeMbIX CTyI€HTaMU 3HaHUH MPOBOJIUTCA B (hOpME TECTOBOTO
KoHTposs. OueHka ctaBuTcs B 6amiax (ot 3 10 5 6aJioB) B COOTBETCTBUU C KOJIMYECTBOM
MpaBUJIbHBIX 0TBETOB. MeHnee 70% npaBUIIbHBIX OTBETOB — HE 3a4eT, oT 70% no 79% - 3auer.

3. TexH0JI0TMH OLIeHUBAHUSA U KPUTEPHUU OLIEHKHU
HO OKOHYaHHUU OUCIHHUITIINHBI HpOBOHI/ITCSI aTrrecragusia (321‘-ICT) B BUJIC TCCTOBOI'O KOHTpO.]'IH H

co0ecenoBanus. Jlo 3ayera 0NMyCKAIOTCS OPAUHATOPLI, MOJHOCTHIO OCBOUBIIHE TPOrpamMmy
JUCHUTIINHBI.
-OTBETHBIIIME HEe MecHee, ueM Ha 70% HWTOroBBIX TECTOBBIX 3aJIaHUM,
- Hpe[[CTaBI/IBIHI/Ie IINCBbMCHHBIC pemeHI/m BCEX CI/ITyaIII/IOHHI)IX 3a1a4 110 KaH(IIOI;'I U3 TEM,
- MOATOTOBUBIIIME MPE3CHTAIMIO M0 KPUTUIECKOMY aHalIM3y N30paHHOM CTaThU.

TeKymas[ u HpOMe)KyTO‘-IHaSI aTrTrecranuia opm/IHaTopa 10 JUCHHUIIJIINHEC HpOBOZII/ITCSI C yT-IeTOM
0COOEHHOCTEH HO30JIOTHIA JIUI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI 1 HHBAJIUJIOB.



