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Pa3paborurku @OC AUCUUIUINHBL

No 0)5(0) JIOIKHOCTD Ydenas cTereHb YdeHoe 3BaHue
1. . 3aBenyroumui kadeapoi Kanmgunar ¢pusnko-
CoxonoB Cepreit AYIOTHIT berp AMIaT §
IODpLeRIY MEUITMHCKONU (PU3UKH U MaTEMAaTHYECKUX JoueHt
P 1M (POBBIX TEXHOJOTUI HayK
2. | Uxkunnep HavanpHuk y4eOHO- Kaumunar
Haranbs METOJMYECKOTO YIPaBICHUS OMOJIOTMYECKHUX JlomeHT
JleonngoBHa HayK
3 | Pezaiikun Houent kadenpsr
o M Kanmunar
Anekceeit MEUITMHCKONU (PU3UKH K -
. MEIMIIMHCKUX HayK
BacunbeBuu 1M (POBBIX TEXHOJOTUI
4 | COKOJIOBCKUH JoteHT kKadenpsl METUIIMHCKOMN Kanaunar dusuko-
JAmutpuit ¢u3uku U HUPPOBBIX MaTEMATUYECKUX -
Hukonaesuu TEXHOJIOTUH HayK
5 | bormanos JouenT kadeapsl ncuxuaTpum, JlokTo
Cepreii IBaHOBUY | IICUXOTEPANUU U HAPKOJIOTHH P Jlouent

MEJIUIIMHCKUX HAYK

@DOH/1 OLIEHOUHBIX CPEJICTB OA00PEH NMPEICTaBUTEIAMH MTPO(HECCHOHATBHOTO U aKaIEMHUUECKOTO
cooO1iecTBa.
PenenseHr:
CrapoaymoB .0, x.(p.-M.H., C.H.C. 1a00paTOPUU MYJIHTUMACIITAOHOTO MAaTEMAaTUUYECKOTO
MOJIEIMPOBaHUs (peIepanibHOT0 rocy1apcTBEHHOIO0 aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKACHUS
BbICILIEr0 00pa3oBaHus «YpallbCKuil PpenepanbHblii yHUBEpcUTET MMeHH nepBoro IIpesunenta Poccun
b.H. Enbunnay (perieHsus nmpuiaraercs)

Pabouas nporpamMMa IUCIUILTUHBI 00CYX/IeHa U 0100peHa:

- Ha 3acelaHuu Kadeapbl METUIMHCKON Qu3uku M nudpoBbIX TexHoJoruil (mpotokon Ne 4 ot 22
nexabps 2023 1.);
- METOJIMYECKON KOMHCCHEH crienralibHocTel opArHATYpsI (ipoTokon Ne 5 ot 08.05. 2024 1.)




1. Konnpuxarop
CTpyKTYpUpOBaHHBII MIepeueHb 00HEKTOB OLICHUBAHUS — 3HAHUM, yMEHUH, HaBbIKOB, yunuThiBatommii @I'OC u I1C npencrasiieH B Tabaule:

Konrtpoanpyembie 3YH, nanpaBiiennbie Ha popmupoBanue YK u IIK
Aunaxkruyeckas 3HATD) YMeTh Biaagers
enununa (JAE)

AE 1 | JE-1. Nudopmanmonnsie | OcHOBBI HHGOPMAITMOHHON Pabotath ¢ uapopmariueii B HaBbikamu B3auMoielicTBUS B
TEXHOJIOTUHU B MEIULIMHE 0€30MaCHOCTH Ha YPOBHE uupoBoii cpere. U poBOIi Cpezie C yIETOM HOPM
YK-1,2, OIIK-1,2,9, T[IK-5 MOJIL30BATENS U METOIbI CaMoCTOSITeNIbHO peliaTh ATUKHU U MIPABOBOT0 PETYJIUPOBAHUS

3alIUTHI(PPOBBIX MPOCTHIE TEXHUYECKHE 331a4l | IHU(PPOBOro MpOCTPAHCTBA.
YCTPOMCTB U NEPCOHAIBHBIX PacnipocTpaneHHbIMH IpOrpaMMaMu
JTAHHBIX. AIIEKTPOHHOTO JIOKyMEHTO000pOoTa
TexHnueckue BO3MOKHOCTH

COBPEMEHHBIX LIU(PPOBBIX

YCTPONCTBU UHTEPHET-

TEXHOJIOTH

HE-2 | 1E-2. OcHoBbl nporpamMmmupoBanus Ha | [Iucath mporpaMMHBIN KOZ Haspikamu aNropUTMU3AIUN u
ANropuT™Mbl U METOABI 00pAaOOTKH | OJAHOM U3 S3bIKOB BBICOKOI'O C UCIOJIb30BaHUEM CO3/1aHUS 3aKOHYEHHOTO
MEIULUHCKUX TaHHBIX YPOBHSI U pacpOCTpaHEHHbBIE 6azoBoro (hyHKIIMOHAA MIPOrpaMMHOI0 IPOJIyKTa nox
YK-1,2, OIIK-1,2,9, TIK-5 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 JIaHHBIX Ha
nanHbIX (CYBJ]) u ocHOBBI KOJIMYECTBEHHBIX U MEIAULMHCKUX JaHHBIX AJIEMEHTapHOM YPOBHE
MEAMIMHCKHUX KaueCTBEHHBIX JAHHBIX
MH(OPMALIMOHHBIX CUCTEM
YK-1,2, OIIK-1,2,9, TTK-5




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 UCKITFOYCHHI.
®yukiumu B s3bike Python. JIsiM61a-BeIpakeHHsI.
BcTpoeHHbIE TUIIBL: LEIOYUCIEHHBIN, BEILIECTBEHHBIN, KOMIJIEKCHBIN,JIOTUYECKUI.
[TocnenoBarenbHocTH. Koprexu. Cnucku. Cpessl. CiioBapu.
0. MHoecTBa 1 OTepalliy HaJl HUMHU.
1. ®aiinel 1 onepanuK HAJl HUMHU.
12. Mopaynu v akeTsl.
13. O630p crangapTHO#t OubIHOTEKH. Momyu 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 00pabOTKHU MOCIIEA0BATEIEHOCTEH.
19. CnuckoBbie BKIIIOUEHUS.
20. T'eneparopsl.
21. OOBEKTHO-OPHEHTHPOBAHHOE MporpaMmupoBanue B Python. Oo6bsiBieHrEKIacCA.
22. OOBEKTHO-OPHEHTHPOBAHHOE TporpammupoBanue B Python: aTpuOyTbl,cBOWCTBA, COKPBHITHE
TAHHBIX.
23. Tunwuzanws, HacjaeI0BaHUE U TOJUMOP(H3M B s3bIke Python.
24. Anroputwmsl. OnpeaeneHue anropuTma.
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 3ajgatoTcst 10 BONMPOCOB ¢ BO3MOXKHOCTBIO BbIOOpA OJHOTO WU
HECKOJIbKUX TPAaBHIBHBIX OTBETOB M3 4-5 mpemiokeHHBbIX. Ha 3auere opauHaropy mnpemaraercs
OTBETHUTH Ha 15 BompocoB

IIpuMepbI TeCTOBBIX BONPOCOB

MenunuHckast KUOepHeTHKa — 3TO HayKa

- 00 ympaBlieHMM OpraHU3MOM OOJIFHOTO M CHCTEMaMH 3/IPaBOOXPAaHEHHS Ha OCHOBE
00paboTku HHPOpPMALIUT

-00 yIpaBJIEHHH OpPraHU3MOM OOJIBHOTO M CHUCTEMaMH 3paBOOXpaHeHHs] Oe3 00paboTku
uHpopMauu

-0 MeTojiax nepepadboTKu MEeAUIIMHCKONW HH(pOpMaIuu

-0 METO/IaX M CPEeACTBaX MepepaboTKU MEIUIIMHCKON HH(POPMAIIUU -0 CPeJICTBaX MepepadoTKH
MEIUIMHCKOW HHPOPMAITUT

MenunuHcKass HHpOpMaTHKa — 3TO HayKa

-00 yIpaBJIeHUU OpTraHU3MOM OOJILHOTO U CUCTEMaMHM 3PaBOOXPAHEHHUs HA OCHOBE 00paboTKU
uH(popManun

-00 YIpaBJIICHUHM OPTaHU3MOM OOJIBHOTO M CHUCTEMaMH 3pPaBOOXpAaHEHHS 0e3 00paboTKH
uH(popManun

-0 MeToJIaX MepepadoTKU MeIUITMHCKON HH(pOpMaLuu

-0 METO/IaX M CPeJICTBaX MmepepaboTKH MEAUIIMHCKON HHGOpMAITUN

-0 cpelcTBaxX NepepadoTKU MEAULIMHCKONW HH(POPMAITUN



CpenHee KBaipaTUYHOE OTKJIOHEHUE

-II0Ka3bIBAET BEIMUMHY pa30poca mapameTpa OKOJIO ero CPEAHET0 3HaUCHUs

-[10Ka3bIBAET MAKCUMAJIbHOE 3HAUEHHE ITapaMeTpa

-IIPONOPIMOHATIBHO CYMME Pa3HOCTEN MEX]Ly CPEAHUM U TEKYIIUMU 3HAUYCHUSIMU ITapaMeTpa

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

-[IPONOPLMOHAIBHO KOPHIO KBaJIpaTHOMY M3 CYMMbI KBaJpaTOB Pa3HOCTEN MEXIy CPEIHUM U
TEKYIIMMH 3HAUCHUSIMU TIapaMeTpa

Cucrema yrnpaBiieHUs BKIIOYAET

-00BEKT YIPaBICHHS

-YCTPOHCTBO MU3MEPEHUS BO3MYIIICHUS

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

Oco0OeHHOCTH HepapXUM CUCTEM YIIPABIICHUS B OpraHU3Me —

-AMEEeTCs MPsSIMasi CBSA3b C HIKEJIEKAIIMM U BBIIIEIIS)KAIIIM YPOBHAMH HEPApXHUU
-nMeeTcs 00paTHas CBSI3b C HUYKETIC)KAIIMM | BBIIIEIICKAIUM YPOBHIMH HEPAPXUU
-BO3MYIIICHHSI BO3HUKAIOT Ha CBOEM YPOBHE HEPAPXHUHU

-BO3MYIICHUS JACUCTBYIOT C HUKEIIEIKALIETO YPOBHS HEPAPXUU

-BO3MYIICHHUS JICUCTBYIOT C BBIIIENEKAIIECTO YPOBHS HEpapXUU

Bekrop cocTosiHus - 3T0

-111000 BEKTOP B IPOCTPAHCTBE COCTOSIHUM

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

-BEKTOp MEXIy JBYMs TOYKaMHU B IIPOCTPAHCTBE COCTOSHUMN, COOTBETCTBYIOLIMM JIBYM
COCTOSIHMSIM MallMeHTa

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

-Ha0op (PyHKIMOHAIBHBIX TApaMEeTPOB NallMeHTa

dopMann30BaHHBIN CIUCOK 3a00JI€BaHUH - 3TO

-CIIUCOK 3a00JIeBaHUN B JAHHOM OTJAEJICHUM -CIIUCOK 3a00JIeBaHUN B JaHHOM OT/AEJICHHH,
BKJTIOUAIOIIUI BEPOSTHOCTH BCTPEUH KAXKIOTO 3a00IeBaHUS

-CIUCOK 3a00JIeBaHUN B JIAaHHOM OT/ICJICHUM, BKJIIOYAIONIUNA CpeHUE 3HAUCHUS TapaMeTpOB
MIPH KaXXJI0OM 3a00JI€BaHUH

-CIUCOK 3a00JICBaHUM B TAHHOM OT/ICJIEHUU, BKIIOYAIONTUN (DOPMYIIBI, ONUCHIBAIOIINE TECUCHUE
Ka)K70r0 3a00J1eBaHUS

-CTIICOK 3a00JIeBaHUH B JJAHHOM OTJCJICHHH, BKJIIOYAIONIUN CPETHHIE 3HAYCHUS TTapaMeTpoOB U
CpeIHEKBaApaTUYHbIC OTKIOHEHUS TPU KaXXIOM 3a00JIeBaHUU

BeposTHOCTE BCTpeun CUMIITOMA MPU IaHHOM 3a00JI€BAHUU €CTh YaCTHOE OT JICJICHUS

-0011ero ymcia O0JbHBIX, MPOLIEIINX Yepe3 OT/IEICHUE K YUCITy OOBHBIX, MPOIICIINX Yepes3
OT/IeJICHHE C TaHHBIM 3a00JIeBaHUEM

-qrcia OOJBHBIX, MPOIIEIIINX Yepe3 OTACNICHHE C JAaHHBIM 3a00JeBaHHEM K OOIIeMy YHCIY
OO0JIbHBIX, MIPOLIEIIINX Yepe3 OTCIICHUE

-guciia OOJBHBIX, MPOIMISANINX Yepe3 OTACICHHE C JaHHBIM 3a00JIeBAaHUEM K YHCITy OOJBHBIX,
MPOIIEAIINX Yepe3 OTAeICHUE, MMEIOLINX JaHHbI CUMIITOM IIPU IaHHOM 3a00JIeBaHUU

-yrcyia OOJIBHBIX, MPOMICAIINX Yepe3 OTACICHHe, NMEIONNX JaHHBI CHMIITOM TPHU JaHHOM
3a00JIeBaHUU K YUCITY OOJIBHBIX, IPOLICIINX Yepe3 OTAETICHHUE C JaHHBIM 3a00JIeBaHUEM

-qrcia OOJIBHBIX, MPOUICANINX Yepe3 OTAENEHHE, MMEIOIUX JaHHBIM CHMIITOM INPH JaHHOM
3a00JIeBaHNU K 00IIEeMY YHCITy OOJIbHBIX, IPOLICAIINX Yepe3 OTAeNICHHE



JlokasbHasi KOMIBIOTEPHAsI CETh BKIIFOYACT
-cepBep

-~KJIMCHTCKUC KOMITbIOTCPBI

-MOJIEMBI

-JINHUU CBA3U

-CETEeBBIC KapPThI

MeTtoauka oneHuBaHusi: BXxoasmuid (10 TeCTOBBIX 3a1aHMi) U TPOMEXKYTOUHBIN (20 TECTOBBIX
3aJlaHui) KOHTPOJIb 110 MPOBEPKE MOIYyYaeMbIX CTYJCHTAMU 3HAHUN MTPOBOAUTCA B (hOpPME TECTOBOTO
KoHTposst. OneHka ctaBuTcs B 6ayumax (oT 3 10 5 6aJuioB) B COOTBETCTBUU C KOJIMYECTBOM
MpaBUJIbHBIX 0TBETOB. MeHnee 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 BUAC TECTOBOI'O KOHTpOJISI u

cobecenoBanus. Jlo 3adera JOMyCKAalOTCS OPAMHATOPBI, TIOJTHOCTHIO OCBOUBIINE MPOTPAMMY
JUCHUTIINHBI.
-OTBETHBIINE HEe MeHee, yeM Ha 70% HTOrOBBIX TECTOBBLIX 3aJaHUM,
- Hpe[[CTaBI/IBIHI/Ie IINCBMCHHBIC peIHeHI/DI BCEX CI/ITyaIII/IOHHI)IX 3a1a4 110 K&)I(I[Oﬁ U3 TEM,
- IOATOTOBUBIIIME MPE3CHTALIMIO [0 KPUTUYECKOMY aHalIM3y U30paHHOM CTaThU.

TGKYHIEUI 158 HpOMe)KyTO‘IHaﬂ aTTecranuda OleI/IHaTOpa 110 JUCIHUIIJIINHEC HpOBOI[I/ITCH C yLIeTOM
0COOEHHOCTEH HO30JIOTHIA JIUI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI U HHBAJIUIOB.



