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Paboyas nmporpamma qUCHUIUIMHBL «MeauuHCcKas HHPOPMATHKa» COCTaBIEHA B COOTBETCTBUU C
TpeboBanusmMu DenepanbHOrO TOCYAAPCTBEHHOTO 0O0pa30BATENBHOTO CTAaHAAPTa BBICIIETO
oOpazoBanuss mno cnemmanbHoct 31.05.01 "JleweGnoe pmeno", yrBepxknaeHHoro Ilpukasom
MunucrepctBa obpazoBanus u Hayku Poccuiickoit ®enepaunu ot 12 aBrycra 2020 r Ne 988, u ¢
yueToM TpeboBaHuil mpodeccuonanpHoro crangapra 02.009 «Bpau-neueOHuk (Bpad-TepareBT
YYaCTKOBBIN)», YTBEPKICHHOTO MpUKa3oM MUHHCTEpCTBAa Tpyda M COIMAIBHOM 3alllUThI

Poccuiickoit @enepanuu ot 21.03.2017r. Ne 293h.

Pa3paboTunku nporpamMmsi:

CoxkomnoB C.1O., k.¢.-M.H., IOLIEHT, 3aBEAYIOMIHI Kapeapoi MeIUIIMHCKON (PU3UKH U IIHUPPOBBIX
texHojoruit ®I'bOY BO YI'MVY Munsapasa PO.

Pezaiikun A.B., K.M.H., J0o1eHT Kadeapbl MEAUIMHCKOW (PU3UKU U IUQPPOBBIX TEXHOIOTHM
OI'bOY BO YI'MY Munsznpasa PO

Coxomnosckwii JI.H., k.¢.-M.H., 1o11eHT Kadeapbl METUIIMHCKON GU3HKH U IUPPOBBIX TEXHOJIOTHMA

OI'bOY BO YI'MY Munsapasa PO

Peunensent mnporpammer: CrapogymoB MWnes OmeroBuy, K.¢.-M.H., C.H.C. JabopaTopuu
MYJbTUMACIITA0HOTO MaTEeMaTHUYEeCKOr0 MOJENUPOBaHUs (eAepalbHOTO TOCYAapCTBEHHOTO
aBTOHOMHOTO  0Opa30BaTEeNbHOTO  YYpeXJEHUsS  BhICHIEro  oOpa3oBaHHs  «YpalbCKUN

(dbenepanbHbIil yHUBEpcUTET UMeHHU niepBoro I[pesnnenta Poccun b.H. Enpiinay

[Iporpamma ObuTa 0/10OpeHa Ha 3aceaaHuy Kadeapbl MEAUITMHCKON (DU3UKH U ITU(POBBIX

texuosioruiit ®I'BOY BO YI'MY Munzapasa Poccun ot 21 despais 2023r. (mpotokoit Ne 6).

[Iporpamma o6cyxaeHa 1 0700peHa MeToIu4Yeckoi komuccueit crenuanbHoctu 31.05.01

"JleueOHoe nemno" ot «14 » mapra 2023 r., mpoTokos Ne6



1. eab u3yyeHus: AUCHMILIMHBI

Henp mucuumiauabl — cpopMUpoBaTh Yy CTYIACHTOB 3HAHUS O COBPEMEHHBIX
MH(GOPMAIMOHHBIX TEXHOJOTHAX, MPUMEHSAEMBIX B MEAWLWHE;, U3YYUTh NPUHIMIIBI XPAaHEHHUS,
MOMCKa, 00pabOTKH M aHATTN3a METUIIMHCKUX JTAHHBIX C TOMOIIBIO KOMIIBIOTEPHBIX TEXHOJIOTHIA

2. 3anayu JMCHUIUIMHBI:
e CdopmHupoBaTh y CTyICHTOB 3HAaHUS OCHOB IOCTPOCHUSI HH(OPMAIIMOHHBIX CHCTEM,
IIPUMEHSEMBIX B MEULIMHE
e N3yuuTh NporpaMMHbIE U TEXHUYECKHUE CPEICTBA, UCIIOIb3YEMbIE HA PA3IUYHBIX
JTanax MoJiydeHHs U aHaau3a OMOMEIUIIMHCKOW HHPOpMaLuu

3. Mecro aucuuniaunsl B cTpykrype OOII

3.1.

I[I/ICIII/IHJ'II/IHa «I/IH(l)OpMaIII/IOHHI)IG TCXHOJIOTHH B MCIUIIMHE)» OTHOCUTCA K YaCTHU

o Bb1Obopy bioka 1 «lucuumunsl (Moxynan)» OOII no cnemmansHocTH 31.05.01 «Jleuebnoe
nenoy. (YpoBeHb CIEIUATUTETA).

3.2. TpebGoBanusi K BXOJHBIM 3HaHUSAM: H3ydeHHe MHQPOPMAIMOHHBIX TEXHOJIOTHH B
MeJUIMHE 0a3UpyeTcs Ha 3HAHUSAX, MOJYYEHHBIX MOCIIE U3YUYEeHUS AUCHUIUINHBI «MeTuuHcKas
nHpopmMaTKa», U OTpakeHbl B (penepaibHbIX oOpasoBaTenbHbIX cTaHaaptax u PIIJ] mannoit

JTUCITUILIAHEL.

4.  TpeGoBaHus K pe3yJbTaTaM 0CBOCHHS IUCIUIIMHBI
[Ipouecc m3yueHus: QUCUMILIMHBI HallpaBlieH Ha oOyuyeHHe W (OpMHUPOBAHUE Yy

4.1.

BBIITYCKHUKA CJICTYIOITUX KOMITCTCHITHN:

npodeccuoHAIbHbIX:
Tun 3ama4 npodeccnoHaIbHOM IeATeTLHOCTH
Kareropus (rpynma) | Kon u | Uagekc  TpymoBoit Kon u
npodeCcCHOHANBHBIX | HAMMEHOBaHUE byHKIIUN u ee | HaMMEHOBaHHE
KOMITETEHIIH npodeccuonanbHoi | conepkanue (13 [1C) | MHANKATOPOB NOCTHKCHUS
KOMIIETEHILIUN npoheCcCuOHAIBHOM
KOMIIETEHIIUH, KOTOpbIE
bopMUpPYET AUCHUILUTHHA
OpraHu3anroHHO- I1K-7 Cnocoben x W-2nk-7 VYmeer
YIPaBJICHUYECKUN THUIT | TIPUMEHEHUIO HCIO0JIL30BaTh B
3a1a4 OCHOBHBIX npoheCcCuoOHAIBHOM
poeCCUOHAIBHOW | MPUHIIUIIOB eITEIbHOCTH
IEeITENLHOCTH OpraHu3aIuu u WH(pOpMaITMOHHBIC
yIpaBICHUS B A/06.7 - Benenue CHCTEMBI H
chepe OXpaHbI MeIUIIMHCKOM nH(pOpMaIMOHHO-
3JI0POBBSI T'paKJaH, JOKYMEHTAIUH U TEJIEeKOMMYHUKAIIUOHHYIO
B MEIULIMHCKUX opra"uzanus cetb "UuTepHeT")
OpraHu3aIusIX U X JIeSITeIbHOCTH
CTPYKTYPHBIX HaXOJISIIerocs B
NoApa3AeNeHUsIX pacmopsiKeHUH
OpraHu3anuoHHO- I1K-8 Cnocoben k CpeIHEero NJ-1nk-s YMeeT 3anoyiHATh
yIpaBJICHUYECKUN THUII | BEICHUIO MEIUIIMHCKOTO MEIUILUHCKYIO
3aja4 MEIUIMHCKOMN nepcoHaa. JOKYMEHTalMl0, B TOM
npodeccCHoOHAbHON | TOKyMEHTAIluu, B YHCJIE€ B JIEKTPOHHOM BUJIE
JIEITEIbHOCTHU TOM quCle C B CHUCTEME EMUAC
MIPUMEHEHHEM (enmuHas MeIUITUHCKAs
3JIEKTPOHHOTO nH(OPMAITMOHHO-
JOKyMEHTO000opoTa aHaJUTUYECKask CHCTEMA)




B
MH(POPMAIMOHHBIX
cUCTeMax U CeTH
WNHutepHer

4.2.B pe3yjbTare U3yyeHus: JUCHUIIMHBI «AH(poOpMalMOHHbIE TEXHOJOTHU B
MeAMIHHE» CTYEHT J0JIKeH:

3namo:
METOJIbl XpaHEHUs M OOpabOTKM JaHHBIX, OPraHM30BAaHHBIX B BUJE TaONUI], a TaKKe
METO/IbI ¥ IPHEMBI 00pabOTKHN KOJIMYECTBEHHBIX U KAUeCTBEHHBIX JAHHBIX.
OCHOBBI T€OpHH MHPOPMAIIMU U TEOPUX MHPOPMAITMOHHOTO OOIIECTBA U PUHITHUITHI
(YHKIIMOHUPOBAHUS porpaMMHoOro odecneuenus OBM.
OCHOBBI IPOTPaMMHUPOBAHUS HA OJTHOM U3 SI36IKOB BEICOKOTO YPOBHS U pacIpOCTpaHEHHbIE
cpensl pazpabotku I10.
METO/Ibl MATEMAaTUIECKON CTATUCTUKH M MAIIMHHOTO OOYUEHHUs /ISl PEIICHUs 3a1a4
00paboTKK M BU3yaIU3aluu MEAUIIMHCKONW HH(pOpMauu
MPUHIUTIB OPTraHU3aIMN METUIIMHCKAX HHPOPMAIIMOHHBIX CHCTEM
Ymemo:
WCIIOJIH30BATh BEIYMCIUTENFHYIO TEXHUKY ISl PEIICHHS 3a/1a9 PadOThI ¢ TOKYMEHTaMH U
3aj1a4 00paboTkK HHpOpMALIUK.
mucath TPOTPAaMMHBIA KOJ C HCIHOJB30BaHWEM 0a30BOTO (yHKIMOHANA SI3bIKA
MIPOTPaMMHPOBAHUS TI0]] KOHTPOJIEM OTIBITHBIX CHEIIHATHCTOB
MPUMEHSTH MPOCTHIE METO/IHI MAITUHHOTO OOyUYEHHUS U aJITOPUTMBI 00pabOTKH OOJIBIITUX
JTAHHBIX
Bnaoemuv:
HaBbikamu paboTel ¢ mporpammamu 0OpaOOTKH KOJIMYECTBEHHBIX U KaYeCTBEHHBIX
JTAHHBIX.
HaBbIKaMU Pa3pabOTKH alTOPUTMOB U METOJIOB aHaJIN3a MEAUIIMHCKON HH(OpPMaLIUU MO
PYKOBOJICTBOM OIBITHOTO CIIELIMATNCTA
[10, peanu3yronmym MpocTbie METOAbl MALIMHHOTO OOY4YEeHUsSI M aJrOpPUTMbI 0OpabOTKU
OOJIBIINX TAHHBIX
HaBbikamu paboThl ¢ MEUIIMHCKUME 0a3aMU JaHHBIX

TpynoBasi pynkuusi: A/06.7 Benenue MeIMIIMHCKON TOKYMEHTAIlMM W OpraHU3alus
JEATETbHOCTH HAXOAIICTOCS B PACIIOPSDKCHUH CPETHETO MEIMIIMHCKOTO TIepcoHaa
TpynoBble geicTBUA:

1. CocraBneHue 1iaHa ¥ OTYETa O CBOEH paboTe, oopMIICHHE TacropTa BpadyeOHOTrO

(TepaneBTUYECKOI0) y4acTKa;

2. Benenune MEIUITMHCKOM TOKYMEHTAIIMHU, B TOM YUCIIE B DJIEGKTPOHHOM BHUJIE

5. O0bem u BUJ Y4eOHO# padoThI

Bunsl yueOHOM paboThI TPYIOEMKOCTh Cemectpbl
(uachl) (5 cemectp)

AynuTopHBIe 3aHATHS (BCEro) 32 32

B ToM uucne:

Jlexun 16 16

[IpakTnueckue 3aHATHS 16 16

JlaGopaTopHbie paboThI

CamocTtosTensHas paboTa (Bcero) 40 40

@DopMbI aTTeCTAIMH 110 JUCIUIUINHE 3a4yer 3ayer




(3auer)

Yacel 3ET

OO0mmast Tpy10eMKOCTh TUCITUTUTHBI

72 2 72

6. Coaeprxanue TUCHUNIHHBI
6.1. Conep:xaHue pa3/ieioB JMCUMIUIMHBI M TUIAKTHYECKUX eTHHHIL

ConepxaHue TUCIUILTAHBI

OcHOBHOE coJiepKaHue pasjiena, JUIaKTUYECKON eMHUIIbI

JEL.
OCHOBBI s13bIKa
nporpammupoBanust Python
(TTIK-7, T1K-8)

OCHOBHbBIC TPUHIUIBI M TOHATHS si3bika Python. OcHoBHBIC
BCTPOCHHBIE TUTIBI TaHHBIX. OCHOBHBIE Omepaluu si3bika Python.
KoHconbHEI BBOI M BEIBO/I,.

[Iporpammusie Onoku. Jloruueckue oneparopsl. Llukibl. Y cnoBHbie
OTIepaTOPBHI.

Onpenenenne QyHKIUU. AprymMeHTH (DYHKIHUU: OOs3aTeNbHEIE,
HeoOs3arenbHble. [lepenada apryMeHTOB: 110 3HaYE€HHIO, IO CChUIKE.
O06nacT BUIMMOCTH IepeMeHHBIX. Pekypcust.

Opranuzanyst koja. Padota ¢ daitnoBoii cuctemoit. Moayiu.
OcHOBBI 00BbEKTHO-OPHEHTUPOBAHHOTO IPOIPAMMHUPOBAHUE B SI3bIKE
Python.

Brerane 6n0MmMoTeKH, MX UMIIOPT.

JE2.
OCHOBBI AJITOPUTMOB
(TIK-7)

[lonsiTue anroput™a, GOpMBI 3aIUCH U CBOMCTBA aJlTOPUTMA.
BriaucnurensHas CII0KHOCTE ajm opUuTMa U METOABI €€ OLICHKU.
AJ'IFOpI/ITMI)I COPTHUPOBKH, IIOMCKAa MAaKCHUMyMa, MWUHHMyMa H
3aJJaHHOTO 3HAYEHUS B CIUCKE. BhICTphIe 1 HEOBICTPhIE AITOPUTMBI.
Peanmzarms Ha si3e1ke Python.

MeTtonpl CTaTUCTUYECKOW OOpabOTKM JaHHBIX METUIIMHCKUX
uccnenoBanuii. Koppensimonnslii aHanmu3 (mapameTpuyeckue u
HEMapaMeTpPU4eCKue  METOJbl),  perpeccuss  (ogHO- W
mHorogaxropHas). Peanusarws Ha si3pike Python.

Busyanuzanust MeIUITUHCKUX JaHHBIX.

JE3. [Ipencrapinenrie MeMIIMHCKUX JTaHHBIX B BUIE Ta0OmmIl. ['padudeckas
[IporpammMHsIe cpecTBa BU3YaIM3alIMs NCXOTHBIX IAHHBIX U Pe3yJIbTaTOB UX 00pabOTKH.
aHalIn3a MEAUIUHCKIX MaremaTu4eckoe MOJICTMPOBAHKUE B 37JPaBOOXPAHCHHUH: 0a30BBIC
JAHHBIX MOHATUS MaTEMaTUYECKOTO MOJCIMPOBaHUs, KiacCUpUKAIIII
(TIK-7, TIK-8) METOJIOB.

O06paboTka MEIUIMHCKAX N300POKEHUIA.
JIE4 CoBpeMeHHOe MOHATHE MAITUHHOTO 00y4eHHS U UCKYCCTBEHHOTO
) unremiekra. Onpenenennie. OcHOBHbIE TepMUHBL. Kiaccudukanus
OCHOBBI MAILIMHHOTO
aJTOPUTMOB.
oOy4ueHus u .
HUckyccreennsie Heliponnblie cetu (HC)
HCKYCCTBEHHOTO

UHTEJUIEKTa B MEULIHE
(TIK-7)

[Nonsitue HC. Monens HelipoHa, (GyHKIINS aKTHUBAIUH.
[Tonnocssizannsie HC, cBeprounsie u pexkyppentHoie HC u ux
MpUMEHEHHUe 11 00pabOTKH METUIIMHCKUX TAHHBIX.

6.2. KonTposanpyembie yueOHbIC 3JICMEHTBI:
Otan
KouTtponupyembie ydeOHbIE 371€MEHTHI, JOpMHUpPYEMbIE B OCBOCHIS
Hunaxrudeckas pe3yabTaTe OCBOSHUS AUCHUTUTHHBI
eIMHHIA KOMIIETEHIINHU
3HaHUs YMmenus Hasriku
IE1 OcHoBHbIe 3Tanbel | Onpenensite Co3nanus S PE——
paspabotku [10 CTPYKTYPY MIPOTrPaMMHOTO




KonTponupyemsie yueOHbIC 7IEMEHTHI, (GOpMUpPYEMBIE B

Oran

Hunaxruyeckas pe3ynbTaTe OCBOECHHS JUCIIUILTHHbI OCBOCHIA
CIMHHIIA KOMITETEHITHH
3HaHus Ymenus Hagbiku
OcHoBblI s13pIKa | OCHOBBI pa3zpabareiBaeéMOil | KOJa Ha S3bIKE
MIPOrpaMMHUPOBAH | POTPAMMHPOBAH | MPOTPAMMBI Python
ust Python usd Ha  S3bIKE | YMETh nucatb | HaBbiku
(TTIK-7, TIK-8) Python U | IPOTPaMMHBINA KO/ |CO3JIaHHS
paclpoCTpaHEHH | C UCIOJIb30BAHUEM (3aKOHUYEHHOTO
bIC cpenpl | 6a30BOTO MIPOrPAMMHOTO
paszpabotku [10 dbyHKIIMOHAIA MPOJYKTa  TOJ
W-1nk-s, UA-2rk-7 | s3BIKA KOHTPOJIEM
IPOTPaMMHUPOBAHH  |OTIBITHBIX
S TIOJT KOHTPOJIEM |CTICTIHAJIUCTOB.
OIIBITHBIX W-1nx.s, UT-2rk-7
CTICIIHAITICTOB
W-1rxcs, U-21k-7
OcHoBbel  Teopuu | Jlenars BBIOOD | Peanuzanun HauanbHblii
nHQOpPMAlMA W | aJITOPUTMOB, AITOPUTMOB
TEOpUHU HEOOXOAUMBIX sl | 0OpabOTKH
MH()OPMAIMOHHOT | PEIICHUS JTAHHBIX c
0 obmectBa © | IPO(PECCHOHATBHBI | MPUMEHEHHEM
TIPUHIIUIIBI X 337124 COBPEMEHHOTO
(G YHKIMOHUPOBAH 10
U IPOTPaMMHOTO | YMeeT Ymeer
obecrieueHus UCII0JIb30BAaTh paszpabaTbiBaTh
JE2 OcHoBHBIE COBPEMEHHBIE U OTJaXHBaTh
OcHoBbI AITOPUTMBI, uH(GOpMaLMOHHBIE | 3 PEKTUBHBIE
aJI'OPUTMOB IpUMEHSIEMbIE u QITOPUTMBL U
(IK-7) A 06pabOTKM | KOMMYHHKALMOHH | IPOrpaMMbl €
uHpOopMaLUU BI€  CPEACTBA W | MCIIOJB30BAHKE
N-2mk-7 TEXHOJIOTMH  JJISI | M COBPEMEHHBIX
00paboTKu TEXHOJIOT Uit
uH(bopMauu IPOrpaMMUpPOBa
N-2mk-7 HUSA o
PYKOBOJICTBOM
OTIBITHOTO
CrHeIuaIncTa
N-2nk7
kinaccudukanuu | Beiouparp u3 Pazpabotkn  u | HavanpHbIit
IPOrPaMMHOTO UMEIOLTUXCA U PUMEHEHHUS
obecrieyeHus UIsl | CO37aBaTh [1O ans ananuza
JE3 aHaim3a CaMOCTOSITENTLHO MEIUIIMHCKUX
[IporpamMmHsbIe MEIUIIMHCKHIX [10 ans ananuza JTAHHBIX
CpeacTBa TTAHHBIX MEIUIIMHCKHIX Coznanus
aHanmsa 3Haer TAHHBIX METOJIOB
MEUITTHCKUX COBPEMEHHBIE Ymeer CTaTHCTUYECKUX
JTAHHBIX MH(OPMAIIMOHHBI | UCIOJIL30BATh pacueToB u
(TTK-7, TIK-8) € TEXHOJIOTUHU JIJIsl | COBPEMEHHbBIE aHaJn3a ypoBH,
CTAaTHUCTUYECKUX | UH(OOPMAIMOHHBIE | IWUHAMUKH,
pacueToB ulu CTPYKTYPBI
aHallM3a YpPOBHS, | KOMMYHUKAIIMOHH | TIOKa3aTeleH,

6




KonTponupyemsie yueOHbIC 7IEMEHTHI, (GOpMUpPYEMBIE B

Oran

Hunaxrudeckas pe3yabpTaTe OCBOCHHMS TUCIUILINHEI OCBOCHIA
eIMHITIA KOMIETEHINH
3HaHus Ymenus Habiku
JTMHAMUKH, BIE€  CPEICTBA U | XapaKTEePH3YIOI]
CTPYKTYPBI TEXHOJIOTUM Ui | UX  COCTOSIHUE
IIOKa3aTeew, aHanau3a 310pOBbBS u
XapaKTePU3YIOIIN | MEUIIMHCKUX (baxTopsI Cpeapt
X COCTOSIHUE | JaHHBIX obuTaHus
3/I0POBBS u | CamocTOATENBHO HaCeJICHUs
(dakropsl  cpeabl | (win nox | Mcnons3oBanue
oOuTaHus PYKOBOJICTBOM B pabote
HaCEJICHHS, OTIBITHOTO COBPEMEHHBIX
MIPOTHO3a CIEINAJINCTA) MH(pOPMaLMOHH
W3MEHEeHMsI JTHX | pazpabateiBaTh [1O | BIX TexHOJOTHI
MoKa3aTenen TUTst aHanmm3a | Ui aHaIn3a |
[TpuHIUIB! MEMITHHCKIX BU3YaJIH3aIIH
noctpoenust [1O | gaHHBIX MEIUINHCKUX
TS agammsa | UA-1nk-s, U-2mx-7 JTAHHBIX
MEIUIIMHCKAX N-1mx-s, na-
JTAHHBIX 211K-7
WNA-1mcs, UI-21k-7
OcHoOBHBIE [IpumenaTs Bnanenue [10O, | HavanbHbIid
METO/IbI U | METOJIbI pean3yonmm
MIpUEMBbI MaIIMHHOTO MPOCThIE
00paboTku 00y4eHUs U | METOJIbI
KOJIMYECTBEHHBIX | HUCKYCCTBEHHOTO MaIIMHHOTO
U KAYeCTBEHHBIX | MHTEJJIEKTAa Ui | OOy4YeHUs u
JTAHHBIX C | peuieHus AT OPUTMBI
PUMEHECHHUEM npodeCcCHOHAIBHBI | 00pabOTKH
IPUHIIUIIOB X 3a/1a4 00IbIINX
MaIIMHHOTO Ymeer JTAaHHBIX;
JE4 oOyueHus UCIOJIb30BaTh U | YMeer
OCHOBI 3HaHue MeTO710B pa3palaThIBaTh pa3paboTarthb
MALIHHONO MaTEeMaTHYeCKON | METOJbI (camocTosITeNHH
I — CTaTUCTUKH U | MaIIMHHOTO 0 WM 10X
HCKYCCTBEHHOIO MaIIMHHOTO oOyueHus U | PYKOBOJCTBOM
HHTCILICKTA B oOyueHus JUIS | HICKYCCTBEHHOTO OTIBITHOTO
MeTHITHHE pelieHus  3aJay | MHTEJUIEKTa  JUISl | CIeIHAUCTa)
(TTK-7) 00paboTku U | penieHus MIPOCTHIC
BU3YaJIH3alUU npo(eCCHOHATIBHBI | METObI
MEIUIMHCKON X 3aJ1a4 MaIIMHHOTO
UH(pOpMaIUH. Onpenensars 00yueHus "
OcobGenHocreit BO3MO’KHOCTH, HCKYCCTBEHHOTO
pa3IMYHBIX MpPEeUMYILeCTBa U | MHTEJUICKTa JUIs
METOJIOB HEJI0CTAaTKU pereHus
MAIIUHHOTO COBPEMEHHBIX npogeccuoHaib
o0OyueHus JUIsL | METOJIOB HBIX 33724
3a/1a4 00pabOTKU | MaITUHHOTO O060CHOBAaHHOTO
MEIULIMHCKOMN o0yueHus u | BeIOOpa
nHbopManu MOJIXOI0B  Ha




Oran
KonTponupyemsie yueOHbIC 7IEMEHTHI, (GOpMUpPYEMBIE B
Hunakruyeckas pe3yabTaTe OCBOCHHMSI JUCIUTUIAHBI OCBOCHMA
CIMHHIIA KOMITETEHITHH
3HaHus Ymenus Hagbiku
N-2nicr HCKYCCTBEHHOTO OCHOBE METOJIOB
WHTEIIICKTA MaIIMHHOTO
N-2mx7 o0ydeHus 5
HUCKYCCTBECHHOTO
WUHTEIJIICKTA JIIsS
pelIeHus 3a1a4
00paboTku
MEIUIIMHCKOU
uH(popManuu
WNI-2nk-7
5.4. Paznennl nucunmuiud (JAE), BuabI 3aHTHI M TPY0€MKOCTh B Yacax
Ne Yackl 1o BUIaM 3aHITUU Bcero:
JIUCIIUIIIIN Ne mmmakTUdeckomn Jlekmuii | IIpakTuy. Cawm.
HapHOTO €IMHULIBI 3aHATHS pabota
MOIyJsi/pa
31ena
1. JE 1. OcHoBbl si3b1ka
MIPOTPaMMHUPOBAHUS 6 6 16 28
Python.
2 JE 2. OcHOBBI
QITOPUTMOB
2 2 6 10
3. JE 3. [IporpamMmmHubIe
CpeICTBa aHau3a 4 4 6 14
MEAMIIMHCKHUX JTaHHBIX
4. JE 4. OcHoBbI
MaIIMHHOTO 00y4eHUs
U UCKYCCTBEHHOTO 4 4 12 20
UHTEIJICKTa B
MEIUIIHE
UTOIo 16 16 40 72

7. IlpuMepHasi TeMaTHKA:
7.1.  KypcoBbIx padoT — He NpelyCMOTPEHO y4eOHBIM IIAHOM;
7.2.  Y4eOHO-HMCCJIe0BaTeIbCKHX, TBOPYECKUX PadoT:
1. IIporpaMMHbIi POIYKT JUIsS CHEKTPAIILHOTO aHanu3a curHanos D01

2. IlporpaMMHBIH IPOIYKT BU3yaIU3allMd MEIUIIUHCKUX N300pakeHUH.
3. Pa3paboTka 0a3bl JaHHBIX IEKTPOHHBIX UCTOPUI OOJIE3HU KapAHOIOTUIECKOTo (MIIN

I[perTO) OTAEICHUS MEIUIIMHCKON OopraHu3anuu.



4. Pa3zpaboTka mporpaMMHOTO MPOJIYKTa JUIst COOpa M BU3YaJIH3aIlMH CTATUCTHYECKUX
JAHHBIX METUIMHCKOM OpraHu3aluu.

5. Marematnueckass MoJenb 3MHUJIEMHUOJOTHYECKOM CcUTyauuu (Hampumep, ¢
UCIIOJIb30BAHUEM  CTAaTUCTUKM 1O  3a00J€Ba€MOCTHM  HAacejleHUs  HOBOMU
KopoHaBupycHoi uadekmnueir COVID-19).

6. Heiiponnsie cetu i KiIacCH(PUKAIMKA TMATOJIOTHH 10 M300paKCHHSIM (HAIpUMep,
natosioruu Jierkux o KT, koxxHbIX 00pa3zoBanuii o ux Gororpadun).

7. IlporpaMMHBIN MPOJIYKT JIJIsl aBTOMATUYECKOTO OIpPENENIeHUs TPaHUL] BHYTPEHHUX
OpraHoB 10 JJaHHBIM Y3V 1M peHTreHOBCKOT0 00CIeJOBaHUS.

8. Pa3paboTka BHPTyalbHBIX JTAOOPATOPHBIX PabOT Ui MPOBEICHUS MPAKTUYECKUX
3aHATUHN 10 AUCIUIUTHHE «MenunuHackas Gu3nuka.

9. IlporpaMMHBIf TPOAYKT TSI KOPPEISIIHOHHOTO M PETPECCHOHHOTO aHAIN3a TaHHBIX

MEJIUIIMHCKOTO YKCIIEPUMEHTA.

7.3.  PedeparoB — HE IpeayCMOTPEHO YUEOHBIM ILIAHOM.

8. PecypcHoe oGecnieueHue

Kadenpa pacnonaraer kaapoBsIMU pecypcaMu, TapaHTUPYIOIIUMHU Ka4yeCTBO MOJTOTOBKH
CIeNUaINCTa B  COOTBETCTBHHM C  TpeboBaHusmMu  DenepalbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNILHOTO CTaHIApTa BBICHIETO O00pa3oBaHMs M MPOo(decCHOHATBHOTO craHmapTa. [Ipu
YCIIOBHH JTOOPOCOBECTHOTO OOYYCHHUsI CTYACHT OBJIAJCEeT 3HAHWUSAMHU, YMCHHSIMU W HaBBIKAMHU,
HEOOXOIMMBIMU JIJIS1 KBATH(UKAITMOHHOTO YPOBHSI, IPEABSBISEMOTO K BBITYCKHUKY.

8.1. OoOpa3oBaresibHbIE TEXHOJIOT UM

OO0pazoBatebHbIN MPOIECC PEATU3YIOT HAyYHO-TIEIArOTHUECKIE COTPYAHUKN Kadeapsl,
UMEIOIIKE BBICIICE 00pa30BaHKE, a TAKKE UMCIOIIHE YICHYIO CTEIICHb KaHIU1aTa, JOKTOpa HayK,
y4eHOE 3BaHHUE JIONICHTA WK ITpodeccopa.

B mponecce msyuenust mucumrminabl 40% BceX ayIMTOPHBIX 3aHSATHH MPOBOMSATCS B
MHTEPAKTHBHOM (hopme. Ha 3aHATHSAX UCTIONB3YIOTCS CIIeAyIoNIre 00pa30BaTelIbHbIC TEXHOJIOTHH:
MPAKTUKYM, BUPTYAIbHBI KOMITBIOTEPHBIH MPAKTHKYM, HUCCIEIOBATEILCKUN MPOEKT, METOJIbI
aKTHBHOTO 00y4eHUs1, 00pa3oBaTeIbHBIN MOPTAL.

8.2. MaTepuajibHO-TeXHHYECKOe oOecredeHrue TUCUUIIMHBI

e KOMITIbIOTEPHBIC KIACCHI C COBPEMEHHBIMU KOMITBIOTEpAMHU

e YueOHO-00pa3oBaTENbHbIN MOPTa Kapeaphl.

8.3. IlepeyeHb JUIEH3MOHHOTO IPOTPAMMHOI0 o0ecneYeHust

8.3.1. CucreMHoe nMporpaMMHoe odecneyeHne

- VMwarevCenterServer 5 Standard, cpok geiicTBusi JwMIleH3MH: OECCPOUHO;
VMwarevSphere 5 EnterprisePlus, cpox neiictBust nunensuu: 6eccpouno, gor. Ne 31502097527
o1 30.03.2015 OO0 «Kpona-KCp;

- WindowsServer 2003 Standard Ne 41964863 ot 26.03.2007, Ne 43143029 ot 05.12.2007,
CPOK JIEHCTBUS UIEH3UN: OECCPOUHO;

- WindowsServer 2019 Standard (32 siapa), nunienzuonnoe cornamierne Ne V9657951 ot
25.08.2020, cpox aevictBus nunensuii: 31.08.2023 r., kopnoparus Microsoft;

- ExchangeServer 2007 Standard (nuniensust Ne 42348959 ot 26.06.2007, cpok neicTBus
JTUIEH3UU: OECCPOUHO);

- SQL ServerStandard 2005 (munensus Ne 42348959 ot 26.06.2007, cpok neiicTBus
JTUIEH3UU: OECCPOUHO);



- CiscoCallManager v10.5 (moroBop Ne 31401301256 ot 22.07.2014, cpok neiicTBus
muneH3uu: 6eccpouno), OO0 «MukpoTtecTy;

- [1imro3 6e3omacHoctu Ideco UTM Enterprise Edition (munensust Ne 109907 ot 24.11.2020
I., CPOK JeficTBHS JMIeH31n: Geccpouno), 000 «AVJIEKO.

8.3.1.2. OnepaunoHHBIE CUCTEMBI IEPCOHABHBIX KOMIIBIOTEPOB:

- Windows 7 Pro (OpenLicense Ne 45853269 ot 02.09.2009, Ne 46759882 ot 09.04.2010,
Ne 46962403 ot 28.05.2010, Ne 47369625 ot 03.09.2010, Ne 47849166 ot 21.12.2010, Ne
47849165 ot 21.12.2010, Ne 48457468 ot 04.05.2011, Ne 49117440 ot 25 03.10.2011, Ne
49155878 ot 12.10.2011, Ne 49472004 ot 20.12.2011), cpoK ACHCTBHSI JIULEH3UU: OECCPOUHO);

- Windows7 Starter (OpenLicense Ne 46759882 ot 09.04.2010, Ne 49155878 or
12.10.2011, Ne 49472004 ot 20.12.2011, cpok aelicTBHS JTUIEH3UH: OECCPOUHO);

- Windows 8 (OpenLicense Ne 61834837 ot 09.04.2010, cpok AeiCTBUS JIAIICH3HUIA:
OeccpouHo);

- Windows 8 Pro (OpenLicense Ne 61834837 ot 24.04.2013, Ne 61293953 ot 17.12.2012,
CPOK JACUCTBUS JUIIEH3UN: OECCPOUHO);

8.3.2. IlpukiagHoe nporpaMMHoe odecneyeHue

8.3.2.1 OducHble mporpaMmmsbI

- OfficeStandard 2007 (OpenLicense Ne 43219400 ot 18.12.2007, Ne 46299303 ot
21.12.2009, cpox AeicTBUS JTUIICH3UU: OECCPOUHO);

- OfficeProfessionalPlus 2007 (OpenLicense Ne 42348959 ot 26.06.2007, Ne 46299303 ot
21.12.2009, cpox AeicTBUS JTUIICH3UU: OECCPOUHO);

- OfficeStandard 2013 (OpenLicenseNe 61293953 ot 17.12.2012, Ne 49472004 ot
20.12.2011, Ne 61822987 ot 22.04.2013,Ne 64496996 ot 12.12.2014, Ne 64914420 ot 16.03.2015,
CPOK JICUCTBUS JIMIIEH3UU: OECCPOYHO);

8.3.2.2. IIporpamMMpbl 06pabOTKHU JAHHBIX, HTHPOPMAIMOHHbIE CHCTEMBbI

- IIporpammuoe obecneuenue «TAHIEM.YHuBepcuteT» (BKItOUas 00pa3oBaTeIIbHBIN
mopran educa.usma.ru) (mumeHsuoHHoe cBuacTeabcTBO Ne YI'MVY/21 ot 22.12.2021, cpok
neicTBus nuieH3uu: 6eccpouno), OO0 «Tangem UC».

8.3.2.3. BHeuiHue 3J1eKTPOHHbIEe HH(OPMALIMOHHO-00pa3oBaTeIbHbIE Pecypchl

- OBC «Koncynbrant cryaenta», Ne 152CJ1.03-2019 ot 23.04.19, cpok nmeicTBus 10
31.08.2020, OOO Ilomutexpecypc;

- cmpaBouyHas nmpaBoBas cucrema KoncynbranT mmtoc, gor. Ne 31705928557 ot
22.01.2018, mor. Ne 31907479980 ot 31.01.19 cpok nerictBus a0 30.06.2019 ¢ aBTomaTuyecKum
npouienneM Ha roja, OOO KoncynbranT [Tntoc-ExarepunOypr;

- Cucrema aBromatuzanuu 6ubnuorek MPBUC, cpok neiicTBus nHUIIeH3UH: OECCPOUHO;
nor. Ne IP-10211/02-12-13 ot 02.12.13 UII Oxe3una Enena AHnpeeBHa;

- HWHctuTtynmoHansHBIN peno3utapuii Ha matgopme DSpace (DnexTpoHHas OubauoTexa
YI'MY), cpok neicTBuUs TUIEH3UN: 0eCCPOYHO; A0T. ycTaHOBKH 1 HacTporiku Ne 670 ot 01.03.18
OI'AOY BO Vp®V um. nepsoro IIpesnnenta Poccun b.H. Ensriuna.

O
0
p HanuonaneHas anekrponHas oubnnoreka, PI'bY «Poccuiickas rocynapcTBeHHast
0aubmoTekay, JloroBop Ne 101/HOb/5182 ot 26.10.2018, neiictByet 10 2023 1.
3 VYuuepcanbHast 6a3a nanabix East View Information Services (nepruoaudeckue u3aanus

o~ Poccuiickue xypnansi), OO0 «MBUC» Jlunensuonnslii gorosop Ne 286-I1 ot 24.12.2021

ngercteyer 1o 30.06.2022 1.
DNEeKTPOHHO-00pa30BaTENbHBIN PECypC Al HHOCTPAHHBIX CTYICHTOB «Pycckuii kak

a

uHocTpanHbii», OO0 Komnanus «Aii [Tu Ap Menunay Jlunensnonnsiii goropop Ne 8514/21 ot
T

e 10

hi§

a



19.10.2021 neiictByet no 24.10.2022
Ectb noctyn B 06a3bl maHHBIX SCOPUS, ScienceDirect, Springer Nature

9. YyeOHO-MeTOIMYECKOE M HH(POPMALMOHHOE 0fecnedeHue THCIUIIMHbI

9.1.  OcHoBHas JuTEparypa

9.1.1. DnekTpoHHBIE YUeOHbIe H31aHusA (YUeOHUKH, YueOHbIe Moco0us).

1. Byiinaues, C.K. OcHOBBI nmporpamMmmupoBanus Ha si3bike Python : yae6noe mocobue /
C.K. byiinaues, H.}O. boxnar ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit @enepanuu,
VYpanbckuii ¢enepanbHbIil yHUBepcuTeT HMeHHU nepBoro Ilpesuaenta Poccun b. H. Enpnumna. —
ExatepunOypr : WsnmatensctBo Ypanbckoro ynusepcureta, 2014, — 92 c. : Ttabm., wi;
[Onekrponnsiii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=275962.

2. CeBepenc, U. Brenenue B nporpammupoBanue Ha Python/ U. Cesepenc. — 2-e u3n.,
ucnp. — Mocksa : Haumonanensiit OtkpbiTeiil YHUBepcuteT « THTYUT», 2016. — 231 c.: cxem.,
wiL.; [Dnexrponusiii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=429184.

3. Xaxaes, 1. A. TIpakTHKyM 10 aITOPUTMH3AIIUH U TPOTpaMMUpoBaHuio Ha Python : kypc
/| N.A. XaxaeB. — 2-¢ u3a., ucnpaB. — Mocksa : HanuonanbHblit OTKpBITHI YHHBEpPCUTET
«HTYUT», 2016. — 179 c. : wn. — bubnworp. B kH.; [DnexkrpoHHbd pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=429256.

4. Konnmaes, B. JI. OCHOBBI anropuTMH3allUd M MPOrPaMMUPOBAHUS [DIEKTPOHHBIN
pecypc] : yaebnoe nocobue / Konmaes B. J1., I'arapuna JI. I'.; mox pea. npod. JI. I'. Tarapunoit. —
M. : U] «®OPYM» : UHDPA-M, 2017. — 416 c. : un. — ([Ipodeccuonanproe oOpazoBaHue). —
URL : http://znanium.com/catalog.php?bookinfo=902236.

5. benonepkorckas, 1. E. Anroputmuzanus. Beeaenue B s3b1k iporpaMmupoBanmsi C++
[Dnexrponnsiii pecypc] / N.E. benouepkosckast, H.B. I'anuna, JI.FO. Karaesa. — 2-¢ u3., ucmp. —
M. : Hamumonaneubii OTkpbiTeid YHUBepcuTeT «MMHTYUT», 2016. — 197 c. : w1 — Pexum
noctyma : http://biblioclub.ru/index.php?page=book&id=428935.

6. lllenynanos, A.A. Nudopmatuka. bazoseiii kypc. U.3. OCHOBBI alrOpUTMH3ALNHA U
nporpammupoBanus B cpene Visual C++ 2005 [DnexktponHBIi pecype] : yued. mocodue / A.A.
[enymanos, B.H. Kupnoc. — Dnekrpon. gan. — Mocksa : TYCVYP, 2008. — 216 ¢. — URL:
https://eianbook.com/book/n796.

7. bapckuii A.b. BBenenne B HelipoHHble ceTd / MockBa : HarmonanbHbiit OTKPBITHIN
YHuBepcurer "MHTYUT", 2016. — Pexum JIOCTYyTIa
https://www.studentlibrary.ru/book/intuit_060.html

9.1.2. DaekTpoHHBIE 0a3bl JAHHBIX, K KOTOPHIM 00ecieyeH JT0CTYII.

1.0Onextponnas Oubnuoreunas cucrema «KoOHCyabTaHT CTyaeHTa», JOCTYH K
koMIiekTam: «Meaununa. 3apaBooxpaHeHue. BO (6a30BbIii  KOMILIEKT)», «MenunuHa.
3npaBooxpanenue. BO (mpemuym xomruiekt)y», «Menununa (BO) I'D0OTAP-Menua. Kuuru na
AQHTTTUHCKOM SI3BIKEY.

Ccouika Ha pecypc: https://www.studentlibrary.ru/

000 «KOHCVIJIbTAHT CTYJEHTA»

Jlunensuonuelii gorosop Ne8/14 o mnpemocTaBieHUU MPOCTON (HEHCKIIOUUTEIBHON)
JIMIIEH3UH Ha UCTIO0JIb30BaHUE «DJIEKTPOHHOM OMOIMoTeuHOM cructeMbl «KOHCYIBTaHT CTyJeHTa»
oT 23.06.2022. Cpoxk aerictBus 1o 31.08.2023 roxa.

2.baza nannbix «KOHCYIBTaHT Bpaya. DICKTPOHHAS MEIUIIMHCKAsE ONOINOTEKaY.
Ccpuika Ha pecype: https://www.rosmedlib.ru/

000 «BHIOY3-KMK»

Horosop Ne 717KB/06-2022 ot 10.08.2022.

Cpox netvictBus 1o 09.08.2023 rona.

3.DnekrpoHHas 6ubnuoTeuHas cuctema «Book Up»
Hoctyn k komnekuuu «bosbias MeIUIMHCKas: OMOIHOTEKaY.
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Ccoinka Ha pecypc: https://www.books-up.ru/

000 «bykam»

JloroBop NebMb Ha oka3zaHue 0€3B03ME3IHBIX YCIIYT Pa3MELIEHUS AIEKTPOHHbBIX U3IaHUI
ot 18.04.2022.

Cpox netictBus no 18.04.2027 rona.

4.9OnextpoHHas 6nbimnoTeuHas cucrema«Book Up»

JlocTyn K KOJIIEKIIMH Y4€OHBIX MOCOOMH MO0 aHATOMUU Ha aHTJIMUCKOM SI3bIKE
Ccoinka Ha pecypc: https://www.books-up.ru/

000 «byxkam»

Cy6munen3nonnbiid KOHTpakT Ne73 ot 06.03.2023.

Cpox nericteus 10 31.03.2024 roxa.

5.0nekTpoHHO-OMbONMMoTeYHast cucreMa «Jlawp», goctryn k kosiekuuu «CereBas
AJNIEKTPOHHAsST OMOTHOTEKA

Ccruika Ha pecypc: https://e.lanbook.com/

000 «9bC JIAHb»

Horosop Ne COb 1/2022 na okazanue yciyr ot 01.11.2022.

Cpok geitctBus go: 31.12.2026 roxa.

6.00pa3oBatenbHas miardopma «tOpaift»
Ccruika Ha pecypc: https://urait.ru/

000 «32neKTpOHHOE U3/1aTEIbCTBO FOPAMT»
Jlunensuonnbiit gorosop Ne 10/14 ot 30.06.2022.
Cpok geitictBust go: 31.08.2023 rona.

7. DnexktponHas 6ubnuoreka YI'MY, HHCTUTYIIMOHATIBHBIN pENo3uTapuil Ha maaThopme
DSpace

Ccoinka Ha pecypce: http://elib.usma.ru/

[Tonoxxenne 06 anekTpoHHo OubOMMOoTeKe PI'BOY BO YI'MY MunszapaBa Poccuu,
YTBEPKJICHO M BBEJEHO B jAeiicTBUE puka3zoM pektopa @I'bOY BO YI'MY Munsznpasa Poccun
Koetyn O.I1. ot 01.06.2022 r. No 212-p

HoroBop yctanoBku 1 HacTpoiiku Ne 670 ot 01.03.2018

Cpok nericTBHs: 6€CCPOUHBIN

8.YuuBepcasnibHasg 0a3za 3JNEeKTpOHHBIX nepuoauueckux wu3ganuii MBUC, noctynm
WHIUBUAYAIBHON KOJIEKIIMY HAYYHBIX METUIIUHCKUX KYPHAJIOB.

Ccouika Ha pecypc: https://dlib.eastview.com/basic/details

000 «MBHUC»

JIunensuonnsiii qorosop Ne 9/14 ot 23.06.2022.

Cpok naeiictBus 10 30.06.2023 r.

9.1.3. YueoHukn

byiinaues, C.K. [IpumeHeHnEe YHCIIEHHBIX METOJIOB B MAaTEMAaTHYECKOM MOAEIIMPOBAHUU:
yuebHoe nocobue / C.K. byitnaues ; nayu. pen. FO.B. [lecun ; MunuctepctBo 00pa3oBanus u
Hayku Poccuiickoit ®enepanuu, Ypansckuit deaepanbHblii YHUBEPCUTET UM. TIEPBOTO
[Ipesunenta Poccuu b. H. Enpiiuna. — ExkatepunOypr: M3aarenbcTBo YpanbcKoro
yauBepcuteta, 2014. — 72 c.: un. — bubnuorp. B ku. — ISBN 978-5-7996-1197-2; URL.:
http://biblioclub.ru/index.php?page=book&id=275957.

9.2. /lonmoJIHUTebLHAA JUTEpPaTypa

9.2.1. YueOHo-MeTOANYECKHE TOCOOU

1. Python Sowtware Foundation. — URL.: http://www.python.org.
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2. Cy3u, P.A. f3pix nporpammuposanus Python : kype / P.A. Cy3u. — 2-e u3n., ucnp.
— M.: Unrepuer- Yausepcurer Mudopmannonusix Texunomnorwnii, 2007. — 327 ¢. — (OcHOBBI
MH(POPMALMOHHBIX TEXHOJIOTH1); [DneKTpOHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=233288.

3. HckyccrBeHnas HEHpOHHAas ceThb — URL:
https://translated.turbopages.org/proxy_u/en-ru.ru.751c9b81-634b1e51-8f6af0d3-
74722d776562/https/en.wikipedia.org/wiki/Neuralnet

9.2.2. Jluteparypa Ajs yrjy0JJeHHOr0 u3y4eHHusl, MOArOTOBKH pedepaTon

1. O6pa3oBatenbHast miardopma i By30B. Pexxum mocryma: https://urait.ru/

1. OnexrpoHHO-6MOAMOTEUHAs cucTeMa « KOHCYIbTaHT CTYIEHTa»

2. DnekrpoHHas oubmmorexka YIMY

10.  Arrecrauusi Mo JMCHUIUIMHe: 3a4eT. YCIOBHEM JIONyCKa K 3a4eTy SBIISACTCS
YCIICITHOE BBITIOJTHEHWE TPAKTUYECKUX 3aJaHU W TPOMEXKYTOUYHBIX KOHTPOJBHBIX pPadOT
(TecToB).

11. DOoH/ OLICHOYHBIX CPEACTB 0 AUCHMIIINHE.

OOC ans mpoBeaeHUS MPOMEKYTOUHON aTTecTaluu (MpeacTaBiieH B mpuioxeHuu Nel)
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