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®onn oneHounbix cpenctB (POC) aucrumimabl « CoBpeMeHHbIE MH(OPMAIIMOHHBIC TEXHOJIOTHU B
MEIULMHE» COCTaBJIEH B COOTBETCTBUM C TpeOOBaHMAMHU (heepallbHOrO TOCyIapCTBEHHOIO
oOpasoBarenbHOro craHmapta Beicmiero obpazoBanus (PI'OC BO) mo cnenmanbroctn 31.08.10
CynebHO-MeMIMHCKAsT SKCIIEPTHU3a, YTBEPXKACHHBIM IpukazoM MunoOpHayku Poccunm Ne 558 or
30.06.2021, ¢ yuerom mnpodeccHoHaILHOTO cTaHaapra «Bpad-cyneOHO-MEIUIIMHCKUI SKCIEpT»,
yrBepkaeHHoro IIpukasom MunucrepcTsa Tpyaa u connanbHou 3ammTsl Poceniickoit denepanuu ot
14.03.2018r. Ne 144n

Pazpaborunku ®OC nUCHUIUIAHEL.

No 10)5(0) JIOKHOCTD VYdenas cTereHb YdeHoe 3BaHue
1. . 3aBenyromui kadeapon Kanmgunar ¢pusnuko-
CoxonoB Cepreit AYIOTHI benp AMaaT §
IOPBeBIT METUITMHCKON (PU3UKH U MaTeMaTHYECKUX Jlouent
P 1IU(POBBIX TEXHOJIOTUI HayK
2. | Uxkunnep HavanpHuk yaeOHO- Kaununmar
Haranbs METOJMYECKOTO YIpaBICHUS OHMOJIOTHYECKUX JlomieHt
JleoHnmoBHa HayK
3 | Pezaiikun Houent kadenpsr
o M Kangnnar
Anexkceeil MEIUITMHCKOU (PU3UKH K -
N MEIUIMHCKUX HAYK
BacunbeBuu U (PPOBBIX TEXHOJIOTHI
4 | COKOJIOBCKUH JorneHT Kadenpsl METUITMHCKOMN Kangunar dusuko-
JAmutpuit ¢u3uKy 1 TUPPOBHIX MaTeMaTU4ECKUX -
Hukomaesuu TEeXHOJIOTUH HayK

@DoH/T OIIEHOYHBIX CPEJCTB OJ00PEH MPEACTABUTEISIMU MPOGECCUOHATHHOTO U aKaJEMHUYECKOTO
cooOIecTBa.

Penenzenr:

CrapoaymoB N.0., k.¢p.-M.H., c.H.C. 1a00paTOpUN MyJIbTUMACIITAOHOTO MATEMATHUECKOTO
MOJICIMPOBaHUS (PeIepaIbHOTO TOCYIapCTBEHHOT0 aBTOHOMHOT'O 00pa30BaTEeIbHOTO YUPEIKICHUS
BhICIIIEr0 00pa3oBaHus «YpalbCckuil penepanbHblii yHUBEpCUTET UMEHH nepBoro [Ipesunenta Poccuun
b.H. Enerinaa

Pabouas nporpamma TuCHUIUIMHBI 00CYX/I€Ha U 0100peHa:

o Ha 3acegaHuu Kapeappl MEeAUMINHUHCKOW GuU3UMKU U HNUPOBBHX
TeXHOJOTu# (mporokon Ne 4 ot 22 nekabps 2022 r.);

. METOIUUECKON KOMUCCHUEH crieruaibHocTel opauHatypsl (mpotokon Ne 5 ot 10 mas 2023 r.).



1. Koaudukartop
CTpyKTypHpOBAaHHBIN NEpeYeHb 00BEKTOB OLICHUBAHMSI — 3HAHUH, YMEHUH, HaBbIKOB, yunThiBatomuid @I'OC u [1C npencrasiex B Tabauue:

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

JE1 | JE-1. WNudopmannonnsie | OcHOBBI HH(OPMAITHOHHON 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 NIPABOBOT'O PETYIUPOBAHUS

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  NPOAYKTAMM  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: omucanne u pusocodus.
Hcxonnbiii ko Ha si3bike Python: koaupoBka, pu3nvecKre U JOTHUECKUECTPOKH, OJIOKH KOJa.
Beipaxkenus B si3b1ke Python.
NnentudukaTopsl, IpOCTPAHCTBA HIMEH U 00JIACTH BUANMOCTH.
VYnpapinsonye KOHCTPYKIIUH: ONepaTophbl BHIOOpA U LIUKJIA.
O0paboTKa UCKITIOUEHUIA.
®dyukiun B s3bike Python. JIsmoOaa-BeipaxeHus.
BcerpoenHble TUIBL: IETOUYHUCIIEHHBIHN, BEIIECTBEHHBIN, KOMIUIEKCHBIN,JIOTHYECKU .
[MocnenosarensuocTu. Koprexu. Cnncku. Cpesbl. CnoBapu.
0. MHoecTBa 1 ornepaluy HaJl HUMHU.
@aiibl U Ollepaluy HaJl HUMU.
12. Monynu U NakeThl.
13. O0630p cranmapTHO OubIMoTekn. 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. ®ynkuuum 11s 00pabOTKU 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 OpAUHATOpPY 3ajaroTca 10 BOMPOCOB € BO3MOXHOCTBIO BHIOOpA OJHOTO WU
HECKOJIbKUX MPaBHJIBHBIX OTBETOB M3 4-5 mpeiokeHHBbIX. Ha 3auere opauHaTopy mpesyiaraercs
OTBETHUTH Ha 15 BompocoB

I[IpuMepbI TeCTOBBIX BONPOCOB

MenunuHckast KUOEpHETHKA - 3TO HayKa

- 00 ympaBieHHH OpraHU3MOM OOJIFHOTO M CHCTEMaMH 3/IPaBOOXPAHEHHS Ha OCHOBE
00paboTkK HHPOpPMALIUU

-00 yIpaBJIEHUH OpraHU3MOM OOJIBHOTO M CHCTEMaMH 3]paBooOXpaHeHHs] 0e3 00paboTku
uHpopMaIuu

-0 MeTojax nepepadoTku MEeAUIIMHCKONW HH(pOpMaIuu

-0 METO/IaX U CPEeACTBaX MepepaboTKU MEIUIIMHCKON HH(POPMAIIUU -0 CPe/ICTBaX MnepepaboTKu
MEIUIMHCKOW HHPOPMAITUT

MenunuHcKast HHGOpMaTHKa - 3TO HayKa

-00 ympaBJIeHUU OpTraHU3MOM OOJILHOTO M CHCTEMaMU 3/IpaBOOXPaHEHUS] HA OCHOBE 00pabOTKHU
uHpopManuu

-00 yIpaBlIEHUW OPraHU3MOM OONBHOTO M CHUCTEMaMH 3paBOOXpaHEHHS 0e3 00paboTKH
nHpopManuu

-0 MeTojax nepepadboTKu MEAUIIMHCKOW HH(POpMAITUU

-0 METO/IaX W CPeACTBaxX mnepepaboTKH MEAUIIMHCKON MHPOpMAITIT

-0 CpeCTBax MepepadoTKU MEIUITMHCKOW HH(OpMAITUN



CpenHee KBaipaTUYHOE OTKJIOHEHUE

-[I0Ka3bIBAET BEJIIMYMHY pa3zdpoca napameTpa OKOJIO €ro CPEJHEro 3HaueHus

-[10Ka3bIBAET MAKCUMAJIbHOE 3HaUEHHE ITapameTpa

-[IPOIOPIMOHAIBHO CYMME Pa3HOCTEN MEXKAY CPEAHUM U TeKYLIUMH 3HAYCHUSIMU ITapaMeTpa

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

-IIPONOPLMOHAIBHO KOPHIO KBaJIpaTHOMY M3 CYMMbI KBaJpaToB Pa3HOCTEH MEXIY CPEIHUM U
TEKYIMMH 3HAYCHUSIMU IIapamMeTpa

Cucrema yrpaBiieHHs BKJIIOYAET

-00BEKT yIpPaBJICHHS

-yCTPONCTBO U3MEPEHUS BOSMYILICHUS

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

Oco0OeHHOCTH HepapXUM CUCTEM YIIPABIICHUS B OpraHU3ME —

-AMEEeTCs MPSMasi CBSA3b C HIYKEJIEKALIMM U BBIIIEIIS)KAIIM YPOBHSIMH HEPapXHUU
-UMECTCA 06paTHa$[ CBA3b C HMIKCJICIKAIIUM U BBIIICIICIKAIIUM YPOBHAMU UCPAPXHUU
-BO3MYIIIEHHSI BO3HUKAIOT Ha CBOEM YPOBHE HEPAPXHHU

-BO3MYILICHUS JIEUCTBYIOT C HUXKEIIEKALIETO YPOBHS HEPAPXHUH

-BO3MYIIEHHS JICUCTBYIOT C BBIIIENEKAIIETO YPOBHS HEPAPXHUU

Bekrop cocTosiHus - 3T0

-1110001 BEKTOP B IPOCTPAHCTBE COCTOSIHUM

-BEKTOp, IIPOBEAECHHBIH U3 Hadajga KOOPAMHAT NPOCTPAHCTBA COCTOSHUH B  TOYKY
COOTBETCTBYIOIYIO COCTOSIHUIO MallUeHTa

-BEKTOp MEXJy JABYMS TOYKaMHU B IIPOCTPAHCTBE COCTOSHHUM, COOTBETCTBYIOILUM JIBYM
COCTOSIHUSIM MallMeHTa

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

-Ha0op (PyHKIIMOHAIBHBIX TapaMeTPOB MallMEeHTa

dopMmann30BaHHBIN CIUCOK 3a00JI€BaHUH - 3TO

-CIIUCOK 3a00JIeBaHUN B JAaHHOM OT/AEJICHUHM -CIIUCOK 3a00JIeBaHUN B JaHHOM OTJIEICHUU,
BKJTIOUAIOIIUI BEPOSTHOCTH BCTPEUH KAXkI0TO 3a00IeBaHUS

-CIUCOK 3a00JIeBaHUN B JIAaHHOM OT/ICJICHUM, BKJIIOYAIONIUN CpeHUE 3HAUCHUS TMapaMeTpoB
MIPH KaXKJI0M 3a00JIeBaHUH

-CIHUCOK 3a00JIEBaHUM B JAHHOM OTJICJICHUH, BKIIFOYAIOIINI (DOPMYIIBI, OMHUCHIBAIOIINE TEUECHNE
Ka)K70r0 3a00J1€BaHUS

-CIHUCOK 3a00JIeBaHUH B JJAHHOM OTJCJICHHH, BKJIIOYAIONIUN CpPEHHUE 3HAYCHUS TTapaMeTpOB U
CpeIHEKBaIpaTUYHbIC OTKIOHEHUS TIPU KaXXIOM 3a00JIeBaHUU

BeposiTHOCTE BCTpeun cUMIITOMA MPU JAHHOM 3a00JI€BaHUH €CTh YaCTHOE OT JCTICHUs

-0011eTo Yyrciia 00JBHBIX, TPOIIEAIINX YePe3 OTACTIEHNE K YUCTy OONBHBIX, MTPOIMICIIINX Yepe3
OT/ICJICHUE C JaHHBIM 3a00JIeBaHUEM

-yrcna OONBHBIX, MPOIISANINX Yepe3 OTACIICHUE C JTaHHBIM 3a00JICBaHUEM K OOIIEMY YHUCITY
OOJIBHBIX, MPOILIEANINX Yepe3 OTACTICHUE

-quciia O0JIBHBIX, MPOIIEAIINX Yepe3 OTACIICHHE ¢ JaHHBIM 3a00J€BaHUEM K YUCITY OOJBHBIX,
MPOIIEAIINX Yepe3 OTAeTICHIE, UMEIONUX JaHHBIH CUMIITOM IIPU JaHHOM 3a00JIEBaHUU

-yrcia OOJBHBIX, MPOMICAIINX Yepe3 OTACICHHE, UMEIOIINX JTaHHBIH CUMIITOM TPH JTaHHOM
3a00JIeBaHUU K YUCITYy OOJIbHBIX, POMICAIINX Yepe3 OT/IETICHUE C JaHHBIM 3a00JIeBaHHEM

-yrcna OOJBHBIX, MPOIICAIINX Yepe3 OTACIICHHE, UMEIOIINX JaHHBI CUMIITOM TpPH JTaHHOM
3a00JIeBaHUU K 00IIIeMY YHCITy OONBHBIX, IPOIIEIIINX Yepe3 OTACTICHHE



JlokanbHast KOMIBIOTEPHAsI CETh BKIIFOYACT
-cepBep

-~KJIMCHTCKUC KOMITbKOTCPLL

-MOJIEMBI

-JINHUU CBA3U

-CETEeBBIC KapThI

MeToauka ouneHuBaHusi: BXxoasmuii (10 TecTOBBIX 3aAaHMi) U MPOMEXYTOUYHBIN (20 TECTOBBIX
3aJlaHui) KOHTPOJIb 110 MPOBEPKE MOTyYaeMbIX CTYACHTaAMU 3HAHUN TPOBOAUTCA B (HOPME TECTOBOTO
KoHTpous. OeHka ctaBuTcs B 6amwiax (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 HpOBOI[I/ITCSI arrecranus (321‘-IGT) B BUJI€C TCCTOBOI'O KOHTpO.]'IH H

co0ecenoBanus. Jlo 3auera JONMyCKAIOTCS OPAUHATOPLI, MOJHOCTHIO OCBOUBIIHE MPOrPamMMy
JUCHUTIINHBI.
-OTBETHBIIIME HEe MecHee, ueM Ha 70% HWTOroBBIX TECTOBBIX 3aJIaHUM,
- Hpe[[CTaBI/IBIHI/Ie IINCBMCHHBIC peIHGHI/Iﬂ BCEX CI/ITyaIII/IOHHI)IX 3a4a4 110 KZDKI[Oﬁ U3 TEM,
- IOATOTOBUBIIIME MPE3CHTAIMIO M0 KPUTUIECKOMY aHalIM3y N30paHHOI CTaThU.

TeKymas[ u HpOMe)KyTO‘-IHaSI aTrTrecranuia opm/IHaTopa 10 JUCHHUIIJIINHEC HpOBOZII/ITCSI C yT-IeTOM
0COOEHHOCTEH HO30JIOTHIA JIUI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI U HHBAJIUJIOB.



