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@onp oueHouHbx cpeactB (POC) maucrummunbl « CoBpeMeHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTHH B
MEIMIIMHE» COCTaBJIEH B COOTBETCTBUM C TpPEOOBAHUAMH (elepalbHOIO TOCYyAapCTBEHHOTO
oOpaszoBarensHOro craHgapra Beicmiero ooOpazoBanus (PI'OC BO) mo cnemmansHoctu 31.08.20
[Tcuxuatpusi, yrBepKaeHHOT0 prkazoM Munoopraayku Poccun Ne 981 ot 16.10.2023

Pa3paborurku @OC AUCHUIUIHHBIL:

Ne 0)4(0) JIOJKHOCTB VyeHasl CTeneHb YueHoe 3BaHue
1. . | 3aBemyromuii kadeapoii Kangunar gusuko-
Coxkonos Cepreit Y . benp AMIaT O
- MEAUIIMHCKON (DU3HKU U MaTeMaTUYECKUX Jouent
p 1M (POBBIX TEXHOJIOTUI HayK
2. | Hlkunpgep HavanpHuk yueOHO- Kannunar
Haranpsa METOJAMYECKOTr0 YIPaBICHUS OMOJIOTrMYECKHUX JoueHt
JleonnioBHa HayK
3 | Pesaiikun HoteHT kadenpsr
o M Kanmunar
Anexceeit MEIUIUHCKON (DU3UKHU U -
. MEJULUHCKUX HAYK
BacunbeBuu 1M (POBBIX TEXHOJIOTUI
4 | COKOJIOBCKUH HotenT xadenpsl MeTUIIMHCKOMN Kanaunar gusmko-
JAmutpuit buzuky 1 HUGPOBBIX MaTeMATUYECKUX -
Huxkonaenu TEXHOJIOTHI HayK
5 | bormanos JoueHT xadenpsl ncuxuaTpuu, JlokTo
Cepreii IBaHOBHMY | IICUXOTEpanuu ¥ HAPKOJIOTUU P Jouent
MEIUIUHCKUX HayK

@DOoH/1 OLIEHOYHBIX CPEJICTB OJ00PEH NMPEeICTaBUTEIAMH TPO(ECCUOHATIBHOIO U aKaJIEMHUUECKOTO
coo01ecTna.
PenenseHr:
CrapoaymoB .0, x.¢p.-M.H., C.H.C. 1a00paTOPUU MYJIHTUMACIITAOHOTO MaTEMAaTUUECKOTO
MO/JIJIMPOBaHMs (PeepanibHOro rocy1apcTBEHHOI0 aBTOHOMHOT'O 00Pa30BaTEeNIbHOTO YUPEXKIEHUS
BbICIIIEr0 00pa3oBaHus «Ypallbckuil penepanbHblil yHUBEpcUTeT UMeHH nepBoro [Ipesunenta Poccun
b.H. Enbunnay (perieHsus npuiaraercs)

Pabouas nporpamMMa IUCIUILTUHBI 00CYX/IeHa U 0100peHa:

- Ha 3acelaHuu Kadeapbl MEIUIMHCKON (pu3uku U nupoBbIX TexHONOru (mpotokon Ne 4 ot 22
nexaodps 2023 1.);
- METOJIMYECKON KOMHCCHEH crienralibHoCcTel opArHATYpHI (mpoTtokos Ne 5 ot 08.05. 2024 1.)




1. Koaudukarop
CTpyKTYpUpOBaHHBI MIepeueHb 00HEKTOB OLICHUBAHUS — 3HAHMM, yMEeHU, HaBbIKOB, yunuThiBatommii @I'OC u I1C npeacrasnen B Tabmuile:

Konrtpoanpyembie 3YH, HanpaBiiennbie Ha popmupoBanue YK u IIK
Aunaxkruyeckas 3HATD) YMeTh Biaagers
eqununua (IE)

AE 1 | JE-1. Nudopmanmonnsie | OcHOBBI HHGOPMAIIMOHHON PabotaTh ¢ uadopmarueii B HaBbikamu B3auMoielicTBUS B
TEXHOJIOTUHU B MEIULIMHE 0€30MaCHOCTH Ha YPOBHE uupoBoii cpere. U(pPOBOI Cpezie C YIETOM HOPM
YK-1,2, OIIK-1,2,9, IIK-6 MOJIb30BATENS U METO/IbI CaMoCTOSITeNIbHO peliaTh ATUKHU U TIPABOBOT0 PETYJIUPOBAHUS

3alIUTHIH(PPOBBIX MPOCTHIE TEXHUYECKHE 331a4l | IHU(PPOBOTO MPOCTPAHCTBA.
YCTPOMCTB U NEPCOHAIBHBIX PacnipoctpaneHHbIMH IPOTpaMMaMHu
JTAHHBIX. AIIEKTPOHHOTO JIOKyMEHTO000pOoTa
TexHnueckue BO3MOKHOCTH

COBPEMEHHBIX LIM(PPOBBIX

YCTPONCTBU UHTEPHET-

TEXHOJIOTH

HE-2 | 1E-2. OcHoBbl nporpamMmmupoBanust Ha | [Iucath mporpaMMHBIN KOZ Haspikamu aNropUTMHU3AIUN u
ANropuT™Mbl U METOABI 0OpAaOOTKH | OJAHOM U3 S3bIKOB BBICOKOI'O C UCIOJIb30BaHUEM CO3/aHUS 3aKOHYEHHOTO
MEIULUHCKUX JTAaHHBIX YPOBHSI U pacpOCTpaHEHHbIE 6azoBoro (hyHKIIMOHAA MIPOrpaMMHOTI0 IPOJIyKTa nox
YK-1,2, OIlK-1,2,9, TTK-6 cpensipazpadotku [10 A3BIKAIIPOTPaMMHUPOBAHUS KOHTPOJIEM OIIBITHBIX CIELIUAIIMCTOB

I10J1 KOHTPOJIEM OIIBITHBIX
CHEIUAJINCTOB.

JE-3 | IE-3. DneMeHTapHbIe METOIbI U IIpuMeHATH OCHOBHBIE IIporpaMMHBIMU ~ NIPOAYKTAMH IS
Cucremsl ynpasieHus 0azamMu npuemMsl 00paboTKH MeTO/Ibl 00pabOTKH 00pabOTKM METMLIMHCKUX JAHHBIX Ha
nanHbIX (CYBJ]) u ocHOBBI KOJIMYECTBEHHBIX U MEIAULMHCKUX JaHHBIX AJIEMEHTapHOM YPOBHE
MEAMIMHCKHUX KaueCTBEHHBIX JAHHBIX
MH(OPMALIMOHHBIX CUCTEM
YK-1,2, OIIK-1,2,9, ITK-6




2. ATTeCTAlMOHHBbIE MATEPUAJIBI
2.1. [IpumepHasi TeMaTHKA TECTOBbIX 32JJaHUH M0 MOYJISAM:
SI3p1k mporpammupoBanus Python: onucanue u gpunocodus.
Wcxoauplit ko Ha si3pike Python: koaupoBka, GU3NYecKue U JIOTHYECKUECTPOKH, OJIOKH KOJIa.
Bripakenus B si3b1ke Python.
WnentudukaTopsl, IpOCTPaHCTBA UMEH U 00JIaCTH BUAMMOCTH.
YrpaBisoomuye KOHCTPYKITUH: ONePaToOphl BHIOOpA U ITUKJIA.
O6paboTKa UCKITFOYCHHIA.
®yukiwmu B s3bike Python. JIsimMOaa-BeipakeHus..
BcTpoeHHbIE TUIIBL: LIETOYUCIEHHBIN, BEILIECTBEHHbIN, KOMIJIEKCHBIN,JIOTUYECKUI.
[TocnenoBarenbHocTH. Koprexu. Cnucku. Cpessl. CiioBapu.
0. MHoecTBa 1 OTepalliy HaJl HUMHU.
1. ®aiinel 1 onepanuK HAJl HUMHU.
12. Monaynu v maKeTsl.
13. O0630p cranmapTHO OubIMoTekn. Momynu Sys, 0S, math, random.
14. ®ynkuuu npeoOpa3zoBaHMsI TUIIOB.
15. ®dyHKuMU BBOAA-BHIBOJIA.
16. DyHKIMOHAIBEHOE MPOTPAMMHUPOBAHKE: ONIPEICIICHHE U OCHOBHBIC 3JIEMEHTHI.
17. Buasl napametpoB ¢ynkiuii B Python'e. [lapamerpsl mo ymomuanuto.
18. ®ynkuuu 11s 00pabOTKU MOCIIEA0BATENIEHOCTEH.
19. CnuckoBbie BKIIIOUEHUS.
20. T'eneparopsl.
21. OOBEKTHO-OPHEHTHPOBAHHOE MporpamMmupoBanue B Python. O6bsiBieHrEKIacCA.
22. OOBEKTHO-OPHEHTHPOBAHHOE TporpammupoBanue B Python: aTpuOyTbl,cBOWCTBA, COKPBHITHE
TAHHBIX.
23. Tunwuzanws, HacjaeI0BaHUE U TOJUMOP(H3M B s3bIke Python.
24. Anroputwmsl. OnpezneneHue alropuTma.
25. AJITOpUTMBI COPTUPOBKH, TIOUCKA.
26. Mertoasl ontumuzanuu. x xkinaccuduxams.

RROOoNoGO~WNE

2.2. TecroBble 3a1aHuA

TecroBble 3amanusi pazpaboransl ans kaxaod [IE m comepxkat or 10 mo 20 Bompocos. B
TECTOBOM 33JlaHUU OpAUHATOpy 3ajaroTcd 10 BOMPOCOB € BO3MOXKHOCTBIO BbIOOpa OJHOTO WIIH
HECKOJIbKUX TPAaBUJIBHBIX OTBETOB M3 4-5 mpemnokeHHbIX. Ha 3auere opauHaTopy mpeiaraercs
OTBETHUTH Ha 15 BompocoB

IIpuMepbI TeCTOBBIX BONPOCOB

MenunuHckast KUOepHeTHKa — 3TO HayKa

- 00 ympaBiieHMM OpraHU3MOM OOJBHOTO W CHUCTEMaMH 3][PaBOOXPAaHEHHS Ha OCHOBE
00paboTKK UHPOPMALIUU

-00 yIpaBJIEHHH OpPraHU3MOM OOJBHOTO M CHUCTEMaMH 3ApaBOOXpaHEHUs 0e3 00paboTKu
uHpopMauu

-0 MeTojiax nepepadboTKu MEeAUIIMHCKONW HH(pOpMaIuu

-0 METO/IaX M CPEeACTBaX MepepaboTKU MEIUIIMHCKON HH(POPMALIUHU -0 Cpe/ICTBaX MepepadoTKu
MEIUIMHCKOW HHPOPMAITUT

MenunuHcKas HHGOpMaTHKa — 3TO HayKa

-00 yIpaBJICHUU OPTraHU3MOM OOJILHOTO M CUCTEMaMU 3/IpaBOOXPaHEHUsSI HA OCHOBE 00pabOTKHU
uH(popManun

-00 yIpaBIICHUH OPraHU3MOM OONBLHOTO M CHUCTEMaMH 3ApaBOOXpaHeHUs 0e3 00paboTku
uH(popManun

-0 MeTojax nepepaboTKu MEAUIIMHCKOW HH(POpMAITUU

-0 METO/IaX U CPeCTBaxX nepepaboTKH MEIUIIMHCKON HHGOpMAITII

-0 CpeCTBaxX MmepepaboTKu MEIUITMHCKON HH(OpMaIIUN



CpenHee KBaipaTUYHOE OTKJIOHEHUE

-II0Ka3bIBAET BEIMUMHY pa3dpoca mapameTpa OKOJIO €ro CPeIHEro 3HaYCHUS

-[10Ka3bIBAET MAaKCUMaJIbHOE 3HAYEHHE NTapameTpa

-IPOTOPIMOHATIBHO CYMME Pa3HOCTEN MEX]y CPEAHUM U TEKYIIMMHU 3HAYCHUSIMU ITapameTpa

-[IPONOPLMOHAIBHO CyMME KBaJpaTOB Pa3HOCTEH MEXIY CPEAHUM M TEKYIIMMHU 3HAUYEHUSMU
napamerpa

-IIPONOPLMOHAIBHO KOPHIO KBaJIpaTHOMY M3 CyMMbI KBaJpaToOB Pa3HOCTEH MEXKIY CPEIHUM U
TEKYIIMMH 3HAUCHUSIMU TlapaMeTpa

Cucrema yrnpaBiieHUs BKIIOYAET

-00BEKT YIPABICHHS

-YCTPOHCTBO MU3MEPEHUS BO3MYIIICHUS

-yCTPOWCTBO yIPaBJICHUS -IIPOrPaMMy YIIPABICHHS 00 BEKTOM
-00paTHYIO CBSI3b JUISI YIIPABIECHUSI O0BEKTOM

Oco0eHHOCTH HepapXUM CUCTEM YIIPABIICHUS B OPraHU3ME —

-AMEeTCs MpsSIMasi CBSA3b C HUYKEJIEKAIIMM M BBILIEIIC)KAIM YPOBHSIMH UepapXuu
-nMeeTcs 00paTHas CBSI3b C HUYKETIC)KAIIMM | BBIIIEIICKAIUM YPOBHIMH HEPAPXUU
-BO3MYIIICHHSI BO3HUKAIOT Ha CBOEM YPOBHE HEPAPXHUU

-BO3MYIICHUS JACUCTBYIOT C HUKEIIEIKALIETO YPOBHS HEPAPXUU

-BO3MYIICHHUSI ICUCTBYIOT C BBIIIENIEKAIIETO YPOBHS HEpapXUU

Bekrop cocTosiHus - 310

-111000 BEKTOP B IPOCTPAHCTBE COCTOSIHUM

-BEKTOp, MPOBEAECHHBIH U3 Hayajla KOOpPAMHAT NPOCTPAHCTBA COCTOSHUH B  TOUKY
COOTBETCTBYIOILYIO COCTOSTHUIO MalleHTa

-BEKTOp MEXJYy JABYMS TOYKAaMHU B IPOCTPAHCTBE COCTOSHHUM, COOTBETCTBYIOLIUM JBYM
COCTOSIHMSIM MallMeHTa

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

-Ha0op (PyHKIMOHAIBHBIX TApaMETPOB MallEeHTa

dopMann30BaHHBIN CIUCOK 3a00JI€BaHUH - 3TO

-CIIUCOK 3a00JIeBaHUN B JAaHHOM OT/EJIEHHM -CIIMCOK 3a00JieBaHUN B JAaHHOM OTJIEIECHUU,
BKJTIOUAIOIIUI BEPOSTHOCTH BCTPEUH KAXKIOTO 3a00IeBaHUS

-CIUCOK 3a00JIeBaHUN B JIaHHOM OT/CJICHUM, BKJIIOYAIONIMNA CpEJHUE 3HAYEHUS MapaMeTpoB
MIPH KaXXJI0OM 3a00JI€BaHUH

-CIUCOK 3a00JICBaHUM B JAHHOM OTJIEJICHUH, BKIFOYAOITUH (DOPMYJIBI, OMTMCHIBAIOIINE TEUECHNE
KaXK70r0 3200J1€BaHUS

-CMHUCOK 3a00JIeBaHUH B JJAHHOM OTJCJICHHH, BKJIIOYAIONIUN CPEHHUE 3HAYCHHS TTapaMeTpoOB U
CpeIHEKBaApaTUYHbIC OTKIOHEHHS MPU KaXI0M 3a00IeBaHUH

BeposTHOCTE BCTpeun cUMIITOMA NP JAHHOM 3a00JI€BaHUH €CTh YaCTHOE OT JICTICHHS

-0011ero yrciia 00JBHBIX, IPOIIEAIINX Yepe3 OT/IeTIeHNE K YUCTy OOMBHBIX, TPOIIEIIINX Yepe3
OT/ICJICHUE C JaHHBIM 3a00JIeBaHUEM

-urcna OONBHBIX, MPOIISANINX Yepe3 OTAENEHHWE C JaHHBIM 3a00JIEBaHHEM K OOIIeMYy YHCITY
OOJBHBIX, MPOLIEANINX YePe3 OTACTICHUE

-qncia O0JIBHBIX, MPOMIEAIINX Yepe3 OTACIICHUE C JaHHBIM 3a00JeBaHUEM K YUCITY OOJBHBIX,
MPOIIEINX Yepe3 OTAeTICHIE, UMEIONTUX JaHHBIH CUMIITOM IIPU JaHHOM 3a00JIeBaHUU

-yrcna OOJBHBIX, MPOIICAIINX Yepe3 OTACIICHHE, UMEIOIINX JaHHBI CUMIITOM TPH JTaHHOM
3a00JIeBaHUU K YHCITy OOJIBHBIX, IPOMIIECAIINX Yepe3 OTAEICHUE C TaHHBIM 3a00JIeBaHIEM

-yrcna OOJBHBIX, MPOIUICAIINX Yepe3 OTACIICHHE, UMEIOIINX JaHHBI CHMITOM TpPH JTaHHOM
3a005IeBaHUU K 00IIEMY YHCITy OOJBHBIX, IPOIIECAIINX Yepe3 OTICICHUE



JlokasbHasi KOMIBIOTEPHAsI CETh BKIIFOYACT
-cepBep

-~KJIMCHTCKUC KOMITbIOTCPLI

-MOJIEMBI

-JINHUU CBA3U

-CETEeBBIC KapPThI

MeTtoauka ouneHuBaHusi: BXxoasmuii (10 TeCTOBBIX 3aaHui) U MPOMEXYTOUHBIN (20 TECTOBBIX
3aJlaHui) KOHTPOJIb 110 MPOBEPKE MOTYYaeMbIX CTYACHTaMU 3HaHUN POBOAUTCS B (hOpMe TECTOBOTO
KoHTpoJsi. OrieHKa craBuTcs B 6ayuiax (ot 3 710 5 6ayioB) B COOTBETCTBUU C KOJIMYECTBOM
MpaBUJIbHBIX 0TBETOB. MeHee 70% npaBUIIbHBIX OTBETOB — HE 3a4eT, oT 70% no 79% - 3auer.

3. TexHo/10TMH OLIEHUBAHUA U KPUTEPHUHU OLIEHKHU
HO OKOHYaHHUU OUCITUITIIMHBI HpOBOI[I/ITCSI arTecraguia (3aqu) B BHUAC TCCTOBOI'O KOHTpOJISI nu

cobecemoBanus. Jlo 3adera MOMyCKArOTCS OPJAWHATOPHI, TOJHOCTHIO OCBOHMBIIHE IPOTrpamMMy
JUCHUTILINHBI.
-OTBETHBIIME HEe McHee, yeM Ha 70% HWTOrOBBIX TECTOBBLIX 3aJaHUM,
- Hpe[[CTaBI/IBIHI/Ie IINCBbMCHHBIC pemeHI/m BCEX CI/ITyaIII/IOHHBIX 3a4a4 110 KEDKI[Oﬁ U3 TEM,
- MIOATOTOBUBIIIME TPE3CHTAIMIO M0 KPUTUIECKOMY aHalIM3y U30paHHOI CTaThU.

TGKYHIaSI 158 HpOMe)KYTO‘IHaﬂ arrecranus OleI/IHaTOpa 110 JUCIUIIIINHEC HpOBOI[I/ITCH C y‘IGTOM
0COOEHHOCTEH HO30JIOTHIA JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI 1 HHBAJIUIOB.



