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®onn oneHouHBIX cpeacTB (POC) mucnmminabl « CoBpeMeHHbBIE NH(HOPMAIIMOHHBIC TEXHOJIOTHH B MEIUITIHE
COCTaBJICH B COOTBETCTBUU C TPEOOBaHUSIMHU (pellepabHOTO TOCYAapPCTBEHHOIO 00pa30BaTEIbHOTO CTaHIapTa
Beiciiero o6paszoBanusi (OPI'OC BO) mo cnemumansHocTH 31.08.01 AKymepcTBO M THMHEKOJIOTHS,
YTBEepKJIEHHOTO Tpuka3zoM MunoOpHayku Poccuu Ne 6 ot 09.01.2023 rona, u npodeccnoHaIbHOro
crangapra «Bpau — akymiep-ruHEKoJIOr», YTBEpPKACHHOIO MNpHKa3oM MUHTpyJa M COLHAIBHOMN

3amuThl Poccuiickoit @enepanuu ot 19 anpesnst 2021 r. Ne 262H.

Paspaborunku @OC AUCHUTUINHBIL:

No 0)5(0) JIOIKHOCTD Ydenas cTereHb YdeHoe 3BaHue
1. Coxonos Cepreii 3aBe,Z[y1-OHlI/II7£ kadeapou Kanaunar usuko-
FOpbesut MEAUIIMHCKON q)nsmcnvﬂ MaTeMaTUIeCKUX JouieHT
U (PPOBBIX TEXHOJIOTHI HayK
2. | Hlxkunpgep HavanpHuk yueOHO- Kannnnar
Haranbs METOJIUYECKOTO YIIPaBICHUS OMOJIOTHYECKHUX JlonieHT
JleonntoBHA HayK
3 | Pezaiikun JoreHT kadenpsr Kanmiar
Anexceeit MEIUIUHCKON (DU3UKHU U -
. MEIMIIMHCKUX HayK
BacuibpeBny U (PPOBBIX TEXHOJIOTHI
4 | COKOJIOBCKUH HoteHT xadenpsl METUIIMHCKOMN Kanaunar gusuko-
Jmutpuit bu3uKy 1 TUOPOBBIX MaTeMaTHYECKUX -
Huxkonaenu TEXHOJIOTHI HayK

@DOoH/1 OLIEHOUHBIX CPEJICTB O00PEH NMPEACTaBUTEIAMH MPO(ECCHOHATBHOTO U aKaIEMHUUECKOTO
co00111eCTBa.

PenenseHr:

CraponymoB W.O., x.p.-mM.H., c.H.c. nabopaTopuu MYJbTUMACIITAOHOTO MAaTEeMAaTHUYECKOTO
MOJICIUPOBaHUs (eslepaIbHOr0 TOCYAApCTBEHHOTO aBTOHOMHOI'O OO0pa30BaTEIbHOIO YUpPEKIECHUS
BBICILIEr0 00pa3zoBaHus «YpaiabCKuil henepanbHblil yHUBEpcUTeT nMeHu nepsoro [Ipesnnenta Poccun
b.H. Ensninnay

Pabouas nporpamMMa IUCIUILTUHBI 00CYX/IeHa U 0100peHa:

J Ha 3acefaHMd Kadeappl M EeAUM I UHCKOW (GU3UKH U LHUPPOBBHX
TexHonoruit (mporokon Ne4 or 22 mapra 2025 r.);

o METOIUYECKON KOMUCCHEH crieruanbHOCTel opauHaTypsl (mpotokos Ne 5 ot 7 mast 2025 1.).



1. Konnpuxarop
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 ¢ uapopmariueii B HaBbikamu B3auMoielicTBUS B
TEXHOJIOTUHU B MEIULIMHE 0€30MaCHOCTH Ha YPOBHE uupoBoii cpere. U pOBOI Cpesie C yIETOM HOPM
YK-1, OIIK-1 MOJIb30BATENS U METO/IbI CaMoCTOSITeNIbHO peliaTh ATUKHU U MIPABOBOr0 PETYJIUPOBAHUS

3alIUTHIH(PPOBBIX MPOCTHIE TEXHUYECKHE 331a4l | IHU(PPOBOro MpOCTPAHCTBA.
YCTPOMCTB U NEPCOHAIBHBIX PacnipocTpaneHHbIMU ITpOrpaMMaMu
JTAHHBIX. AIIEKTPOHHOTO JIOKyMEHTO000pOoTa
TexHnueckue BO3MOKHOCTH

COBPEMEHHBIX LIM(PPOBBIX

YCTPONCTBU UHTEPHET-

TEXHOJIOTH

HE-2 | 1E-2. OcHoBbl nporpamMmmupoBanus Ha | [Iucath mporpaMMHBIN KOZ Haspikamu aNropUTMHU3AIUN u
ANropuT™Mbl U METOABI 0OpAaOOTKH | OJAHOM U3 S3bIKOB BBICOKOI'O C UCIOJIb30BaHUEM CO3/1aHUS 3aKOHYEHHOTO
MEIULUHCKUX JTAaHHBIX YPOBHSI U pacpOCTpaHEHHbIE 6azoBoro (hyHKIIMOHAA MIPOrpaMMHOI0 IPOJIyKTa nox
YK-1, OIIK-1 cpensipazpadotku [10 A3BIKAIIPOTPaMMHUPOBAHUS KOHTPOJIEM OIIBITHBIX CIELIUAINCTOB

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 METUIIMHCKUX JTaHHBIX Ha
nanHbIX (CYBJ]) u ocHOBBI KOJIMYECTBEHHBIX U MEIAULMHCKUX JaHHBIX AJIEMEHTapHOM YPOBHE
MEAUIIMHCKUX KaueCTBEHHBIX JAHHBIX
MH(OPMALIMOHHBIX CUCTEM
YK-1, OIIK-1




2. ATTeCTAlMOHHBbIE MATEPUAJIBI
2.1. [IpumepHasi TeMAaTHKA TECTOBbIX 3aJJaHUH M0 MOYJISAM:
SI3bIk mporpammupoBanus Python: onucanue u dpunocodus.
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. O630p crangapTHO#t OubIHOTEKH. Momyu 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. Tumnusanus, HacJaeI0BaHUE U MOJMMOPGHU3M B si3bike Python.
24. Anroputmbl. OnipeieNIeHre arOpuTMa.
25. AJropuTMBbI COPTUPOBKH, TOUCKA.
26. Mertoas! ontumusanuu. Mx kiaccudurams.

RROoOoNoGO~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 ympaBleHHMM OpraHu3MOM OOJBHOTO W CHUCTEMaMH 3]IPAaBOOXPAHEHHMS Ha OCHOBE
00paboTKku nHGOpMauu

-00 ymnpaBlIeHUH OpPraHU3MOM OOJIBHOIO M CHUCTEMaMH 3paBOOXpaHEHHs Oe3 00paboTKH
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 METO/1aX MepepaboTKH METUIIMHCKON HH(POPMAITHHI

-0 METOJIaX U CPEe/ICTBAX MepepadOTKU MEAUIIMHCKON HH(DOpMAITUH

-0 Cpe/ICcTBax nmepepaboTKH MEAUITMHCKON HHMOpMaITuu



Cpennee kBaipaTHUHOE OTKJIOHEHHUE

-[I0Ka3bIBAET BEIMUMHY pa3zdpoca mapamMmerpa OKOJIO €ro CpeIHEro 3HAUCHHS

-[I0Ka3bIBae€T MaKCUMaJIbHOE 3HaYCHHE MapameTpa

-IIPOMTOPIIMOHAIIEHO CYyMME Pa3HOCTEH MEXAY CPEIHUM M TEKYIIUMH 3HAYCHUSAMHU TTapameTpa

-IIPOTOPIMOHAIBHO CyMME KBaJpaToOB Pa3HOCTEH MEXIy CPEeAHHM M TEKYIIMMHU 3HAUYCHUSMU
napaMmerpa

-IIPOTOPIIMOHAIBHO KOPHIO KBaIpaTHOMY U3 CYMMbI KBaJIpaToOB Pa3HOCTEH MEXIY CPEeIHUM U
TEKYIIMMH 3HAUCHUSIMU TlapaMeTpa

Cucrema ynpaBJieHHs BKIIOYAeT

-00BEKT YIPaBICHUS

-yCTPONCTBO U3MEPEHHS BO3MYIIICHHUS

-yCTPOWCTBO yIpaBJICHUS -IIPOrpaMMy YIIPaBICHHSI OO BEKTOM
-00paTHYIO CBSI3b JJIsl YIIPABICHUS 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
COOTBETCTBYIOLIYIO COCTOSHUIO MAl[UeHTa

-BEKTOP MEXJy JBYyMS TOYKaMU B IPOCTPAHCTBE COCTOSHHUM, COOTBETCTBYIOIIMM 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 OT/ICJICHUH, BKIIFOUAIOLTUI (POPMYIIbI, OMICHIBAIOIIUE TCUCHUE
KaXJI0TO 3a00JIeBaHUS

-CIIUCOK 3a00JIeBaHUH B IaHHOM OT/AEIICHUH, BKIIOUAIONIUN CpeHIe 3HAUCHUS apaMeTpoOB 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,
nmpomeamux 4€pe3 OTACICHUEC, UMCIOIINX JIaHHBII)’I CHUMIITOM IIpHU JaHHOM 3a00JIeBaHNH

-quciia 60HBHBIX, Opomeamux 49epe3 OTACICHUC, MMCIOIINUX II&HHBIfI CUMIITOM IIPpU JaHHOM
3a00JIeBaHUU K YMCITy OOJIbHBIX, MPOIIECAIINX Yepe3 OTIAEICHUE C TaHHbIM 3a00JIeBaHUEM

-quciia 60HBHBIX, Opomeamux 49epe3 OTACICHUC, MMCIOIINUX II&HHBIfI CUMIITOM IIPpU JaHHOM
3a0071€BaHUHU K O0IIEMY YHCITY OOJIbHBIX, MPOIICIIINX YePe3 OTACICHNE



JlokanbHas KOMIBIOTEPHASI CETh BKIIIOYAET
-cepBep

-KJIMEHTCKHE KOMITBIOTEPHI

-MOJEMBI

-JIMHUY CBSI3U

-CETEBbIE KapThl

MeToauka ouneHuBaHusi: BXxoasmuid (10 TeCTOBBIX 3a1aHMi) U TPOMEXKYTOUHBIN (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
npaBWIbHBIX OTBETOB. Menee 70% ImpaBUIIbHBIX OTBETOB — HE 3a4eT, oT 70% 10 79% - 3auer.

3.TexHoJIOTUH OLIEHUBAHUS U KPUTEPHUU OL[EHKH
[To OKOHYaHHMH JTUCITUILIMHBI IPOBOIUTCS aTTeCTaIs (3a4eT) B BHJIC TECTOBOTO KOHTPOJIA H

codecenoBanusi. /[0 3a4era JAOMYCKAKTCS OPAWHATOPHI, MOJHOCTHI0 OCBOUBIINE MPOrpPaMmy
JUCIUTIINHBI .
-OTBETHUBIIINE HE MeHee, yeM Ha 70% HTOrOBBIX TSCTOBBIX 3aJIaHUM,
- IPEJICTABUBIIINE MMCbMEHHBIC PEIICHHS BCEX CUTYAI[MOHHBIX 3314 110 KaXIOH U3 TEM,
- MOATOTOBUBIIIME TIPE3CHTAIMIO IO KPUTHICCKOMY aHAIIN3Y U30PaHHOM CTAThU.

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



