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@®onx  onenounslx cpenctB  (POC) muctumamasl  «CoBpeMeHHBbIE HH(POPMALMOHHBIC
TEXHOJIOTUM B MEIUIIMHE» COCTAaBIE€H B COOTBETCTBHM C (eAepalbHbIM T'OCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM  CTAaHJAPTOM IO CHeUualbHOCTH  opauHaTypsl  32.08.15 MeauunHckas
MHUKPOOHOJIOTHS, YTBEPKICHHBIM IIpruka3zoM MunoOpHayku Poccun Ne 1230 ot 13 nexabps 2021, u ¢
ydyeToM TpeboBaHuil mnpodeccruoHanbHOro cranaapra «Coenuanuct B 00JIACTM  MEAMLIMHCKOM
MHUKPOOHOJIOTHHY, YTBEPKICHHOTO Npuka3zoM MunTpyaa Poccuun Ne 3841 ot 8 utonst 2021 roga.

Pa3paborurku @OC AUCHUIUIHHBL:

Ne 0)4(0) JIOJKHOCTB YyeHasl CTeneHb YueHoe 3BaHue
1. . | 3aBenyrommii kapenpoit mmpai | Kannunat gusuko-
Coxonos Cepreit bu3uKY 1 TUOPOBBIX MaTeEMAaTHYECKUX JoueHt
IOpreBnu P
TEXHOJIOTHI HayK
2. | Uxunanep HavanpHuk yueOHO- Kaumunar
Haranbs METOMYECKOT0 YIpPaBICHUS OHMOJIOTHYECKUX JomeHt
JleonngoBHa HayK
3 | Pezaiikun Houent kadenpsr
o . Kannunat
Anekceeit METUITMHCKON (PU3UKH U -
. MEIUIIMHCKUX HAYK
BacunbeBuu M (QPOBBIX TEXHOJIOTHI
4 | COKOJIOBCKUH JoreHT Kadenapsl METUITMHCKOM Kanaunar pusuko-
JAmutpuit ¢u3uky 1 nUGPOBBIX MaTeMaTU4ECKUX -
Hukomnaesuu TEeXHOJIOTUH HayK

@®oH/T OICHOYHBIX CPEACTB OJOOPCH MPEACTABUTEISIMH aKaJeMHUYECKOr0 U MPOPECCHOHATHLHOIO
coo01ecTBa.

Peuensenr:

- A.A. Tlonos, n.M.H., JOLEHT. 3aBeAyOUMi Kadeapod TOCHUTAIBHON Tepanuu U CKOpOH
MeaunuHckod nomomu PI'BY BO «VYpanbckuil rocyaapCTBEHHBIM MEIUIUHCKUN YHUBEPCUTETY,
(peuensus ot 05.05.2023 r.)

@DOoH/T OLIEHOYHBIX CPEJCTB OOCYKIEH U 0100pEH:

- Ha 3acelaHuu Kadeapbl METUIUHCKOM MHUKpOOHMOJIOrMM W KIMHUYECKOW 1abopaTopHOI
auarHoctukd (mpotokon Ne 6 ot 03.03.2024r.)
- METOJMYECKON KOMHUCCUEH crienaibHOCTeN opauHaTypbl (ipotokos Ne 4 ot 06.03.2024 r.)




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 uupoBoil que U(pPOBOI Cpezie C YIETOM HOPM
YK-1, OIIK-1 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 porpamMmmupoBanus Ha | [IucaTts mporpaMMHBIN KJIC Haspikamu aNropUTMHU3AIUN u
ANropuT™Mbl U METOABI 0OpAaOOTKH | OJAHOM U3 S3bIKOB BBICOKOI'O HCI0JIb30BaHNEM CO3/aHUS 3aKOHYEHHOTO
MEIULUHCKUX JTAaHHBIX YPOBHSI U pacpOCTpaHEHHbIE 6azoBoro (hyHKIIMOHAA MIPOrpaMMHOTI0 IPOJIyKTa nox
YK-1, OIIK-1 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, OIIK-1




2. ATTeCTAlMOHHBbIE MATEPUAJIBI
2.1. [IpumepHasi TeMAaTHKA TECTOBbIX 3aJJaHUH 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. OyHKIMOHAIBLHOE MPOrpaMMHUPOBAHHE: orpeseiieHrue U OCHOBHBIE
AJIEMEHTHI.
17. Bungsl mapamerpoB ¢pynkuuii B Python'e. [lapamerpsr o ymorganuto.
18. ®dynkuuum a1 06paboTKU MOCIeA0BATEILHOCTEH.
19. CnuckoBbIe BKIIIOUCHUS.
20. TI'eneparopsl.
21. OOBEKTHO-OPHEHTHPOBAHHOE MporpamMmupoBanue B Python. O0bsiBieHrEKIaCCA.
22. OOBEKTHO-OPHEHTHPOBAHHOE TporpamMmupoBanue B Python: atpuOyTbl,cBOWCTBA, COKPBHITHE
JTAHHBIX.
23. Tunwusanws, HacjaeI0BaHKUE U TOJTUMOP(H3M B s3bIKe Python.
24. Anroputmbl. OnipeieNIeHHEe aIrOpUTMA.
25. AJropuTMBbI COPTUPOBKH, TOUCKA.
26. Mertoas! ontumusanuu. Mx kiaccudurams.

RROOoNoGO~WNE

2.2. TecrtoBble 3a1aHus

TecroBble 3amanust paspabotanbl s kaxaod [IE u conmepxkar ot 10 mo 20 Bompocos. B
TECTOBOM 3aJJaHUM OpJWHATOpPY 3anatorcsi 10 BOMPOCOB € BO3MOMKHOCTHIO BBIOOpAa OJHOTO WITH
HECKOJIBKUX IpPaBWJIBHBIX OTBETOB M3 4-5 mpemiokeHHbIX. Ha 3adere opamHaTopy npeasaraercs
OTBETUTH Ha 15 Bompocos

IIpumepsI TeCTOBLIX BONIPOCOB

MeaunuHckas KuOepHeTHKa - 3TO HayKa

- 00 ympaBlieHMM OpraHu3MOM OOJBHOIO W CHUCTEMaMH 3]paBOOXPAHEHHMsS Ha OCHOBE
00paboTKu nHpOpMauu

-00 yIpaBIIEHUHW OPraHU3MOM OONBHOTO M CHUCTEMaMH 3ApaBOOXpaHeHUs 0e3 00paboTku
uH(popManun

-0 MeToJIaX NepepadoTKU MeIUITMHCKON HH(DOpMAITUN

-0 METOJIaX U CPeJICTBaX MepepaboTKU MEIUIIMHCKON HHPOPMAIMH -0 CPEACTBAX MepepadoTKU
MEIUIUHCKONW HHPOPMALIUU

MenuuuHckas “HpOpMaTHKa - 3TO HayKa

-00 yIpaBJIeHUH OpraHU3MOM OOJIBHOTO M CUCTEMaMH 3/IpaBOOXPAaHEHUsI HA OCHOBE 00pabOTKH
uHpopMaIuu

-00 yIpaBJIEHHH OpPraHU3MOM OOJBHOTO M CHUCTEMaMH 3ApaBOOXpaHEeHUs 0e3 00paboTku
uHpopMauu

-0 MeTojiax nepepadoTKu MEeAUIIMHCKONW HH(pOpMaluu

-0 METOJIaX U CPe/ICTBaX MepepadoTKU MEAULIMHCKON HH(DOpMAITUH

-0 CpelcTBaxX NepepadoOTKH MEIUITMHCKONW HHPOPMAITUH



Cpennee KBapaTUYHOE OTKJIOHEHUE

-[I0Ka3bIBAET BEIMUMHY pa3zdpoca mapamerpa OKOJIO €ro CpeHero 3HaUCHHS

-II0Ka3bIBAECT MaKCUMaJIbHOE 3HAaYCHHE ITapameTpa

-IPONIOPLIMOHAIILHO CYMME Pa3HOCTEH MEXIYy CPEIHUM U TEKYLIMMU 3HAaYECHUSAMH I1apaMeTpa

-IIPONOPLIMOHAIBHO CyMME KBaJIpaTOB Pa3HOCTEH MEKIY CPEOHMM M TEKYIUMMHU 3HAYCHUSIMU
rapamerpa

-IIPONOPLIMOHAIBHO KOPHIO KBaJIpaTHOMY M3 CyMMBI KBaJIpaTOB Pa3HOCTEN MEXKIY CPEIHUM U
TEKyLIMMH 3HAYECHUSIMU T1apaMeTpa

Cucrema ynpaBJieHHs BKIIOYAeT

-00BEKT YIPaBICHUS

-yCTPONCTBO U3MEPEHHS BO3MYIIICHHUS

-yCTPOWCTBO yIpaBJICHUS -IIPOrpaMMy YIIPaBICHHSI OO BEKTOM
-00paTHYO CBSI3b JJIsl YIPABICHUS 00BEKTOM

Oco0eHHOCTH UepapX1H CUCTEM YIIPABICHHS B OPraHU3ME —

-MMEETCS IPsIMasi CBA3b C HUKEJIEIKAIUM U BBILIEIICKALIUM YPOBHAMU UEPAPXUU
-uMeeTcs 00paTHas CBsI3b C HUIKEJIEHKAIIMM U BBIILIEIEXKAIUM YPOBHIMH HEPAPXUU
-BO3MYIIICHUS BOZHHUKAIOT HA CBOEM YPOBHE HEPAPXUH

-BO3MYLICHUS IEHCTBYIOT C HUXKEJIEKAILETO YPOBHS UEPAPXUU

-BO3MYIIICHUS JACUCTBYIOT C BBILIEIEKAIIETO YPOBHS HEPAPXHUH

Bexkrop cocrosHus - 310

-11000H BEKTOP B IPOCTPAHCTBE COCTOSHUI

-BEKTOP, IIPOBENCHHBIM M3 Hadajga KOOpPAMHAT IPOCTPAHCTBA COCTOSHMM B TOYKY
COOTBETCTBYIOILYIO COCTOSIHUIO NAllUEHTa

-BEKTOP MEXJy JBYMS TOYKaMU B IIPOCTPAHCTBE COCTOSHHUM, COOTBETCTBYIOLIMM JBYM
COCTOSIHMSIM ITallUEHTa

-BEKTOP MEXJIy TOYKOM WJICaJbHOM HOPMBI B IIPOCTPAHCTBE COCTOSSHUM W TOYKOW,
COOTBETCTBYIOIIECH COCTOSHUIO MMALIUEHTA

-Ha0O0p (PYHKUMOHAIBHBIX TapaMeTPOB NMalMeHTa

dopManu30BaHHBIA CIIUCOK 3a00JIEBAHUM - ITO

-CIIUCOK 3a00JieBaHUN B JaHHOM OT/EJCHHH -CIIMCOK 3a00NIeBaHUN B JAHHOM OTJIEICHHU,
BKJTIOYAOIIINI BEPOSTHOCTH BCTPEUN KAXKIOTO 3a00JICBaHNUS

-CIIUCOK 3a00JIeBaHUN B JaHHOM OT/EJICHHH, BKIIOUYAIONIUN CpeJHUE 3HAYCHHUS IMapamMeTpoB
MIPU KaXXJI0M 3a00J1€BaHUH

-CIIUCOK 3a00JIeBaHUi B JAHHOM OTJIEJICHUH, BKIIFOUAIOLTUI (POPMYIIbI, OMUCHIBAIOIIUE TEUCHUE
KaXKJI0TO 3a00JIeBaHUs

-CIIUCOK 3a00JIeBaHUH B TaHHOM OT/AENICHUH, BKIIOUAIOIIUN CpeHIe 3HAUCHUS apaMeTpoB U
CPCAHCKBAAPAaTUYHBIC OTKJIOHCHHSA ITPU KAXKIAOM 3a001€eBaHNH

BeposiITHOCTh BCTpeYr CHMITTOMA ITPH IAHHOM 3a00JICBAaHUH €CTh YaCTHOE OT JICJICHUS

-00111ero 4yrcia OOJbHBIX, MPOIIEIINX Yepe3 OTEICHHUE K YUCITY OOJIBHBIX, MPOIIEIIINX Yepe3
OTJICJICHHE C JIAHHBIM 3a00JICBaHHEM

-yucia OONBHBIX, MPOIISANINX Yepe3 OTAeNIeHHEe C JaHHBIM 3a00JIeBaHHEM K OOIIeMYy YHCITY
OOJILHBIX, TIPOIIE/IIINX YePe3 OTACTCHNE

-urcia OOJBHBIX, MPOIISANINX Yepe3 OTJEICHUE C JaHHBIM 3a00JIeBaHUEM K YUCITY OOJNBHBIX,
MPOMICIINX Yepe3 OTACICHIE, MMEIONTUX JTaHHBIH CUMIITOM IIPH JaHHOM 3a00JIeBaHUHT

-yucia OONBHBIX, MPONICAIINX Yepe3 OTIeICHHe, UMEIONINX JaHHBIA CHMIITOM TpU JAaHHOM
3200JIeBaHNH K YHCITy OOJIbHBIX, TIPOIICIIINX Yepe3 OTICIICHNE C IaHHBIM 3a00JICBaHHEM

-yucia OONBHBIX, MPOIICAIINX Yepe3 OTIeICHHe, UMEIONINX JaHHBIH CHMIITOM MpU JaHHOM
3a0071€BaHUH K O0IIEMY YUCITY OOJIbHBIX, MPOIIEIIINX YePe3 OTACICHNE



JlokanbHas KOMIBIOTEPHASI CETh BKIIIOYAET
-cepBep

-KJIMEHTCKHE KOMITBIOTEPHI

-MOJEMBI

-JIMHUY CBSI3U

-CETEBbIE KapThl

MeTtoauka ouneHuBaHusi: BXxoasmuid (10 TeCTOBBIX 3aaHMi) U MPOMEXYTOUHBIN (20 TECTOBBIX
3aJJaHUii) KOHTPOJIb IO TIPOBEPKE MOITYYAEMBIX CTYIEHTAMU 3HAHUI TPOBOIUTCS B (hOPME TECTOBOTO
KoHTpoJIs. OueHka ctaButcs B 6amiax (0T 3 10 5 6aiIoB) B COOTBETCTBUU C KOJIMYECTBOM
NpaBUIBHBIX 0TBETOB. Menee 70% npaBUIBHBIX OTBETOB — HE 3aueT, oT 70% 10 79% - 3auer.

3.TexHoJIOTUH OLIEHUBAHUS U KPUTEPHUU OL[EHKH
[To oKOHYaHWH AMCIMILIMHBI IPOBOUTCS aTTeCTalUs (3a4eT) B BUJIE TECTOBOTO KOHTPOJISI M

codecenoBanusi. /[0 3a4era JOMYCKAKTCS OPAWMHATOPLI, MOJHOCTHI0 OCBOUBIINE INPOrpPaMmy
JUCIUTIINHBI .
-OTBETHUBIIINEC HE MeHee, yeM Ha 70% HTOTOBEIX TECTOBEIX 3aJaHHM,
- IPEJICTABUBIIINE MMCbMEHHBIC PEIICHHS BCEX CUTYAI[MOHHBIX 3314 110 KaXIOH U3 TEM,
- MOATOTOBUBIIIME TIPE3CHTAIUIO IO KPUTHICCKOMY aHAIIN3Y U30PaHHOM CTAThU.

Tekymias ¥ MPOMEXYTOYHAsI aTTECTALUsI OPAMHATOPA 10 JUCIUIUIMHE MPOBOIUTCS C YYETOM
0COOCHHOCTEH HO30JIOTHIA JIUI] C OTPAHMYECHHBIMHA BO3MOKHOCTSIMU 37I0POBBSI 1 HHBATTUIOB.



