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®onn onenouHsix cpeacts (OOC) muctunmuasl «CoBpeMeHHbIE HHGOPMAIIMOHHBIE TEXHOJOTHH B
MEIHIIMHE» COCTAaBIIEH B COOTBETCTBHHM C TpeOOBaHUSAMH (heaepaibHOr0 TOCYJapCTBEHHOTO
oOpasoBarenbHOro craHgapta Beicmiero obpaszoBanus (PI'OC BO) mo cnemumansHocTH 31.08.26
AJIeproyiorusi ¥ IMMYHOJIOTHUS, YTBEPKICHHOTO mpukazoM MuHoOpHayku Poccum ot 02.02.2022 .
No 106, u ¢ yuerom TpeOGoBaHMI TPO(PECCHOHATLHOTO CTaHIapTa «Bpad-aiieproyior-uMmMyHOJIOTY,

yTBEpXkKAEHHOr0 npukazoM Muntpyaa Poccuu ot 14.03.2018 r. Ne 138H.

Paspaborunku ®OC nuCHUTUTUHBL

No dHO JlomKHOCTD VuyeHas cTeneHb YuyeHoe 3BaHUE
1. N 3aBeayronuii kadeapoi Kanmnnar pusuko-
Coxomnos Cepreit VIO (enp At g
IOPBeBIY METUIIMHCKON (DU3UKH U MaTeMaTHIECKUX JlouieHT
P U (pPOBBIX TEXHOJIOTHI HayK
2. | lkusanep HavanpHuk ydye6HO- Kangunat
Haranesa METOJANYECKOTO YIPaBICHU OMOJIOrHYECKUX JlonieHT
JleoHngoBHA HayK
3 | Pesaiikun JoueHT xadenpsl
o M Kannunar
Anekceeit METUITMHCKOW (DU3HKHU U -
N MEIUIUHCKUX HAYK
BacunbeBuu U (PPOBBIX TEXHOJIOTHI
4 | COKOJIOBCKHI JoteHT kadeapbl METUITMHCKOM Kannunar ¢pusnko-
JAmutpuit bu3uKy 1 TUOPOBBIX MaTeMaTUIECKUX -
Huxomaesuu TEXHOJIOTHI HayK

DoH OIIEHOYHBIX CpeacTB O,Z[O6peH IpeaACTaBUTCIIIMU HpO(i)eCCI/IOHaJ'ILHOFO Hn aKaaCMHUYCCKOI'O

cooO1iecrTBa.
Perienzent:

Crapoaymos U1.0., k.¢.-M.H., C.H.C. 1ab0paTOpUN MYyJIbTUMACIITAOHOTO MAaTEMATUYECKOTO
MOJIeIMPOBaHus (hefiepaibHOro TOCYJapCTBEHHOT0 aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEXKACHUS
BhICIIIEr0 00pa3oBaHusl « Y paabCKuil GpeaepanbHblil yHuBepcuTeT uMenu nepsoro Ilpesunenra Poccun

b.H. Ensrinnay

Pabouas nporpaMma JUCHMIUIMHBI 00CY>KAE€HA U 000peHa:

° Ha

3aceJaHuH
TeXHOoJor u i (mporokon Ne 4 or 06 anpenst 2025 r.);

Kadeapsl

MEIUINUHCKOH

busuku "

nudpoBHX

. METOIMYECKON KOMHUCCHEH criennaibHOCTe! opauHaTypsl (mpoTokosn Ne 5 ot 07 mas 2025 r.).




1.

Komudpuxarop
CTpyKTypUpOBaHHBII epeyeHb 00bEKTOB OIICHUBAHUS — 3HAHWH, yMeHMH, HaBbIKOB, yunThiBaromuii ®I'OC u I1C npencrasien B Tabnuie:

JupakTudyeckas
enununa (JE)

Kontposmpyembie 3YH, nanpasiennbie Ha ¢popmupoBanue YK u IIK

3HaTB)

Ymerh

Baagern

AE 1 | OE-1. Nudopmanmonnsie | OcHOBBI HHGOPMAITMOHHON PaGotath ¢ uHpOpManHEii B HaBbikamu B3anmMoeiicTBus B
TEXHOJIOTMH B MEIULIMHE 0€301aCHOCTH Ha YPOBHE 1 poBoii cpee. U(PPOBOH Cpesie C yIeTOM HOPM
VYK-1, OIIK-1 MOJIL30BATENS U METO/IbI CamocTosTenbHO pemarh STUKH U TIPABOBOT'O PETyJIMPOBAHUS
3aITUTHIIH(PPOBBIX MPOCTHIE TEXHUYECKHUE 33/1a4uM | IH(POBOTrO MPOCTPAHCTBA.
YCTPOMCTB ¥ IEPCOHATIbHBIX PacnpocTpaneHHbIMH IpOrpaMMamMu
JTAHHBIX. 3JIEKTPOHHOTO JOKYMEHTO000pOoTa
TexHnueckue BO3MOKHOCTH
COBPEMEHHBIX H(POBBIX
YCTPONCTBH UHTEPHET-
TEXHOJIOTHI1
HAE-2 | JE-2. OcCHOBBI TPOrpaMMHUPOBAHMSI HA [Incats nporpamMmHBIN KOZ Hasbixkamu aNropuTMHU3aLUU u
ANTOpUTMBI U METOABl OOPAOOTKU | OAHOM M3 S3BIKOB BBHICOKOI'O C MCIIOJIb30BaHUEM CO3/1aHus 3aKOHYEHHOTO
MEIUIUHCKUX JaHHBIX YPOBHS U paclpoCTpaHEHHbIE 6a3oBoro (hyHKIHOHANIA IPOrpPaMMHOTO MPOJYKTa noJt
YK-1, OIIK-1 cpensipazpabotku 10 SI3BIKAIPOrPaMMHUPOBAHUS KOHTPOJIEM ONBITHBIX CHEIIUAINCTOB
10/ KOHTPOJIEM OTIBITHBIX
CHELUAINCTOB.
HAE-3 | JE-3. DJIleMEeHTapHbIE METOIBI U [IpumeHsATh OCHOBHBIE IIporpamMmMHBIMH ~ TIPOAYKTAMH IS

Cucrtemsl yripaBieHus 0azaMu
nauubIX (CYBJl) 1 oCHOBBI
MEIUITMTHCKUX
MH(POPMAITMOHHBIX CHCTEM
YK-1, OIIK-1

npuemMbl 00paboTKU
KOJINYECTBEHHBIX U
Ka4eCTBEHHBIXJTAaHHBIX

METO/1bl 00paboTKH
MEIUIINHCKUX JTAHHBIX

00paboTKKM MEAMIIMHCKUX JaHHBIX HA
3JIEMEHTAPHOM YPOBHE




2. ATTecTaulMOHHbIE MATEPHAJIbI
2.1. IlpumepHasi TeMATHKA TECTOBBIX 3aJaHUIl 10 MOAYJISAM:
s3Ik iporpammupoBanust Python: onucanue u ¢punocodust.
Hcxonnsiii kox Ha si3pike Python: kogupoBka, pu3ndeckre u JOrHYecKUEeCTPOKH, OJIOKU KOJa.
Bripaxenus B si3p1ke Python.
WnentudukaTopsl, mpocTpaHCTBA UMEH U 00JaCTH BUAUMOCTH.
VYnpasisromuye KOHCTPYKIMU: ONIEPaTOPbl BHIOOPA H ITUKIIA.
O06paboTKa UCKITIOYCHH.
@yukuun B s3pike Python. JIsmOaa-BeipaskeHusI.
BceTpoeHHbIe TUTIBL: 1IEI0YNCIIEHHBIN, BEIECTBEHHbIN, KOMIUIEKCHBIN,JIOTHYECKUN.
9. TIlocnenosarensHoctu. Koprexu. Cnucku. Cpesbl. CroBapu.
10. MHoXxecTBa U ONepaluy Ha/l HUMH.
11. ®aitnbl 1 onepanyy HaJl HUMHU.
12. Mogaynu u nakeTsl.
13. O630p cranmapTHOM OMOIMOTEKH. Momynu sys, 0s, math, random.
14. ®yHKIMH MpeoOpa30BaHUS THIIOB.
15. ®yHkuuu BBOJA-BBIBOJA.
16. OYHKIIMOHATBLHOE MPOrpaMMHUPOBAHUE: OnpeJIeTICHUE U  OCHOBHBIE
JJIEMEHTBHI.
17. Bunasl napamerpoB @yHkiuii B Python'e. [lapameTpsl o ymonuanuto.
18. dynkuuu a1 06pabOTKH MOCIEI0BATEIBLHOCTEH.
19. CriuckoBble BKIIIOYEHHUS.
20. I'enepatopsl.
21. OOBEKTHO-OpUEHTHPOBAHHOE IporpaMMupoBanue B Python. O6wsaBieHnekmacca.
22. OOBEeKTHO-OPUEHTUPOBAHHOE MporpammupoBanue B Python: atpuOyThi,cBONCTBa, COKPBITHE
JTAaHHBIX.
23. Tunwuzanus, HacieqoBaHKe U MoIUMOpdu3M B si3bike Python.
24. Anroputmsl. OnipeeneHue alropuTma.
25. AnropuTmbl COPTUPOBKH, ITOUCKA.
26. Meroas! ontumu3zanuu. Mx knaccugukanus.

PN R W=

2.2. TecroBble 3a1aHUA

TecroBble 3amaHus paszpabortansl ans kaxnod [IE m comepxkat or 10 mo 20 Bompocos. B
TECTOBOM 33JaHUU OpAMHATOpPY 3afaroTca 10 BOMPOCOB € BO3MOXHOCTBIO BbIOOpa OJHOTO WM
HECKOJIbKUX MPaBHJIBHBIX OTBETOB M3 4-5 TpeuiokeHHBIX. Ha 3adere opmuHaropy mnpemiaraercs
OTBETHUTH Ha 15 BonpocoB

IIpuMepsI TECTOBLIX BONPOCOB

MenunuHckas KuOepHEeTHKa - 3TO HayKa

- 00 ympaBieHUM OpraHu3MoM OOJBHOTO M CHUCTEMaMHU 3/IPaBOOXPAHEHUS Ha OCHOBE
00paboTKK HHPOPMALIUU

-00 ymnpaBie€HUU OPraHU3MOM OOJIBHOTO M CHCTEMaMHU 3JpaBOOXpaHeHHs 0e3 o0padoTKu
uHpOpMaIUU

-0 MeTo/ax nepepaboTKy MEIUIIMHCKON HHPOPMaLUU

-0 METOJIaX U Cpe/ICcTBaX nepepaboTKH MEAULIMHCKOW HHPOPMALIUH -0 CPEeICTBAX NepepadoTKu
MEIUITUHCKON MH(POPMAaITUU

MenunuHCcKast nHQOpMaTHKa - 3TO HayKa

-00 yIpaBJIeHUH OPTAaHU3MOM OOJBFHOTO U CUCTEMAaMH 3/IpaBOOXPAHEHUS HAa OCHOBE 00pabOTKH
uHpopMalun

-00 ympaBlIE€HUU OPraHU3MOM OOJILHOTO M CHCTeMaMHU 37paBOOXpaHEeHHs 0e3 o0padoTKu
uHpopManuu

-0 METOJax MepepadOTKU METUIIMHCKON HH(POPMALTUH

-0 METOJIaX M CPEJCTBAX NMEPepadOTKU MEIUITMHCKOU HHpOpMaIH

-0 CpEICTBaxX MepepaboTKU MEIUIIMHCKOM HH(pOpMaIN



Cpennee KkBalpaTHYHOE OTKJIIOHEHUE

-[I0Ka3bIBAET BEJIMUYMHY pa30poca napaMeTpa OKOJIO €ro CpeJHEro 3HaueHHs

-I10Ka3bIBAET MAKCUMAJIbHOE 3HAUECHUE [TapaMeTpa

-IIPONOPLIMOHAIBHO CyMME Pa3HOCTEN MEXAY CPEAHUM U TEKYIMMU 3HAYCHUSIMH I1apameTpa

-IIPONOPLMOHATIBHO CYMME KBaJIpaTOB Pa3HOCTENW MEXAY CPEJHUM U TEKYILLIMMH 3HAYECHUSIMU
napamerpa

-IPONOPLMOHATIBHO KOPHIO KBaJAPaTHOMY M3 CYMMBI KBaJJpaToOB pa3HOCTEN MEXKIY CPEIHUM U
TEKyIIMMH 3HAYECHUSIMU I1apaMeTpa

Cucrema yrpaBiieHUs BKJIIOYAET

-00bEKT yIpaBiIeHUs

-YCTPONCTBO U3MEPEHUS BO3MYILIEHUS

-YCTPOMCTBO yHpaBiIeHUS -[IPOrPaMMy YIIPaBIEHUS 00BEKTOM
-00paTHYIO CBSI3b JUIs YIPABJICHUS OOBEKTOM

Oco0eHHOCTH UepapXuu CUCTEM YIPABICHUS B OPraHU3ME —

-AMeeTCs IpsiMast CBSI3b C HIDKEIIC)KAIIUM U BBIIIEIISKAIUM YPOBHSIMH HEPapXUH
-UMeeTCsl 00paTHas CBSA3b C HIDKEJIEKAIUM U BbILIEIS)KALUM YPOBHIMH HEepapXun
-BO3MYIIICHHSI BOSHUKAIOT HA CBOEM YPOBHE HEPaPXUU

-BO3MYILICHUS IEUCTBYIOT C HUKEIEKAILETO YPOBHS HEPAPXUU

-BO3MYIIICHUS ICHCTBYIOT C BBILIEIISIKAILETO YPOBHS HEPAPXUU

Bekrop cocTosiHus - 310

-J110001 BEKTOP B IPOCTPAHCTBE COCTOSIHUI

-BEKTOp, IPOBEJICHHbIH K3 Hayala KOOpPAMHAT IPOCTPAHCTBA COCTOSHUM B  TOUKY
COOTBETCTBYIOIIYIO COCTOSIHUIO NAIIUEHTA

-BEKTOp MEXKIY ABYMsI TOYKAMH B IIPOCTPAHCTBE COCTOSIHHUN, COOTBETCTBYIOIIUM JIBYM
COCTOSTHUSIM TallleHTa

-BEKTOp MEXKAYy TOYKOM HWJCaJbHOM HOPMBI B IIPOCTPAHCTBE COCTOSSHUM W TOYKOH,
COOTBETCTBYIOILIEH COCTOSTHUIO MAI[UeHTa

-Habop (QYHKIMOHATBHBIX TApaMETPOB MallMeHTa

dopmann30BaHHBIN CIUCOK 3a00JIE€BAaHUM - 3TO

-CIIUCOK 3a00JIeBaHUM B JAaHHOM OT/ACJICHUM -CIUCOK 3a00J€BaHUN B JAaHHOM OTICJICHHH,
BKITIOUAIOITUI BEPOSTHOCTU BCTPEUH KAXKIOTO 3a00IeBaHUS

-CIUCOK 3a00JICBaHUM B JTAHHOM OT/CJICHUM, BKJIIOYAIONIUN CPEIHUE 3HAUYCHUs MapaMeTpoB
pH Kak10M 3a00J1€eBaHUN

-CIHUCOK 3a00JIEBaHUI B JAHHOM OT/CJICHUU, BKJIIFOYAIOIINI (hOPMYJIbI, OMTMUCHIBAIOIINE TCUCHUE
Ka)K70ro 3a00JIeBaHUs

-CIIHCOK 3a00JIeBaHUi B JAHHOM OTJEJICHUH, BKIIOYAIOIIUN CpeTHUE 3HAUCHUS [TapaMeTPOB U
CpPEIHEKBaIpaTUIHBIC OTKJIOHEHHS TIPH KaXKJI0M 3a00JIeBaHUHT

BeposiTHOCTE BCTpedr CUMIITOMA TIPH JJAHHOM 3a00JICBaHUH €CTh YaCTHOE OT JICIICHUS

-0011ero yrcna 60JIbHBIX, POIISANINX Yepe3 OTACTICHIE K YUCITY OOJIbHBIX, IPOIIEIIINX Yepe3
OTJICJIICHHE C JTAHHBIM 3a00JICBaHHEM

-uncia OONBHBIX, MPOIICAIINX Yepe3 OTAeTCHHE C JaHHBIM 3a00JIeBaHHEeM K OOIIeMy YHCITy
OOJIbHBIX, POIICIIITUX Yepe3 OTACTICHNE

-4uciia OONMBHBIX, MPOIIEIINX Yepe3 OTIAENICHNE C TaHHBIM 3a00JIeBaHUEM K YUCITy OOJIbHBIX,
npomeamunx 4epe3 OTACICHUEC, UMCIOIINX )I&HHBIfI CHUMIITOM IIpHU JAHHOM 3a001€BaHNH

-yncia OONMBHBIX, MPOUIEANINX Yepe3 OTAETCHUE, UMEIONINX TaHHBIA CHUMIITOM IPH JTAHHOM
3a00JIeBaHUU K YHCITy OOJBHBIX, MPOIIEIIINX Yepe3 OTIAENIEHUE C TaHHBIM 3a00JIeBaHUEM

-quciia 6OJ'H>HI>IX, npomeamnx 4epe3 OTACICHUEC, UMCIOIINX ,Z[aHHblﬁ CUMIITOM IIpU OAHHOM
3a00J1€BaHUH K OOIIEMY YHCITy OOJBHBIX, MPOIIC/IINX YePe3 OTACICHUE



JlokanpHas KOMITBIOTEPHAS CETh BKJIFOYAET
-cepBep

-KJIMEHTCKUE KOMITBIOTEPHI

-MOJEMBI

-JIMHHAY CBSI3U

-CETEBBIC KapThl

Metoaunka ouenuBanms: Bxo i (10 TecToBbIX 3aaHU) U TPOMEXYTOUHBIN (20 TECTOBBIX
3aJJaHMii) KOHTPOJIb TI0 IIPOBEPKE MOJTyYaeMbIX CTYACHTAaMH 3HAHUH MTPOBOAUTCS B (hOPME TECTOBOTO
KoHTpouts. OueHka ctaBuTcs B Oamiax (0T 3 10 5 6ajijIoB) B COOTBETCTBUU C KOJTUYECTBOM
paBWIbHBIX OTBETOB. MeHee 70% npaBHIIbHBIX OTBETOB — HE 3a4eT, 0T 70% 1o 79% - 3auer.

3. TexH0JI0TMH OLIEHUBAHUA U KPUTEPUH OLEHKH

[To OKOHYaHWH AUCHUILIMHBI TPOBOIUTCS aTTecTalus (3a4eT) B BUJIC TECTOBOTO KOHTPOJISI H
codecenoBanusi. [lo 3auera MOMyCKAIOTCS OPAMHATOPHI, MOJHOCTHIO OCBOMBIIHE MPOrpaMmy
JUCIHUIUIAHEL:
-OTBETHUBINKE HEe MeHee, ueM Ha 70% HMTOTOBBIX TSCTOBBIX 3aJJaHMH,
- IPEJICTaBUBIINE MTUCHMEHHBIC PEIICHUS BCEX CUTYAIMOHHBIX 3314 110 KaXKI0U U3 TEM,
- MOATOTOBUBIIUE MPE3CHTAIINIO TI0 KPUTHYECKOMY aHAIIN3Y H30paHHOU CTaThU.

Tekymias 1 IpOMEKYTOYHAs aTTECTALIUS OPAUHATOPA IO AUCHUILUIMHE MPOBOIUTCS C YIETOM

O0COOCHHOCTEH HO30JIOTHIA JIUI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0OPOBBSI 1 HHBAJIUIOB.



