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ABTOHOMHOTO  OOpa30BaTEIBHOTO  YYPEKICHUS  BBICHICTO  00pa3oBaHUsA  «YpalIbCKUN

dbenepanbublii yHUBEpcUTET UMeHU niepBoro [Ipesunenta Poccuu b.H. Enbiinnay

[IporpamMMma Obi1a 0100peHa Ha 3aceaHuM Kadeapbl MEIULIMHCKON (PU3UKH U IUPPOBBIX

texuosioruit ®I'bOY BO YI'MY Munzapasa Poccuu ot 21 ¢epans 2023r. (mpotokoi Ne 6).

[TporpamMma obcykieHa U 0J00peHa METOAMUECKON KoMuccue criermanbHocTH 31.05.02
"Tlennatpus" ot «09» urons 2023 r., nporokosa Ne 8



1. Heab n3yyeHus TUCHUNIUHBI

Henp aucuumiuuael — cQOpMHUpPOBaTH Yy CTYIEHTOB 3HAHHUSA O COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHSIX, MPUMEHICMBIX B MEIUIIMHE; U3YYUTh NMPHUHIIUIBI XPAHCHUS,
noucka, 00pabOTKU 1 aHaJIM3a METUIIMHCKUX TAHHBIX C IIOMOIIBI0 KOMITBIOTEPHBIX TEXHOJIOTUI

2. 3axavyd AMCUHUILUINHBI:

e CdopmupoBaTh y CTYICHTOB 3HAHHUS OCHOB MTOCTPOCHUS MH(DOPMAIMOHHBIX CHCTEM,
NPUMEHSIEMBIX B METUITUHE

e I3yunTh NpOrpaMMHBIE W TEXHHUYECKHE CPENCTBA, HCIOJIb3yeMbIe Ha Pa3IHMYHBIX
JTanax Mojy4yeHus U aHaiIu3a OMOMEIUIMHCKONW HHPOPMATUU

3. Mecro nucuumuinabl B ctpykrype OOII

3.1. JHucuumumHa «HQOpMaMOHHBIE TEXHOJIOTHH B MEIUIIMHE» OTHOCUTCS K YacTH
o BeIOopy OOII mo cnenmansaocTr 31.05.02 «Ileamarpusiy».

3.2. TpebGoBanus K BXOIHBIM 3HaHHAM: H3y4deHHE MHDOPMAIMOHHBIX TEXHOJOTHHA B
MenuuuHe 0a3upyeTcst Ha 3HaHUAX, MOJIy4YEHHBIX TOC/Ie U3Y4YEHUs UCUUIUINHBI «MeTuHcKast
uH(pOpMaTuKa», U OTpakeHbl B (efepaibHbIX oOpa3oBarenbHbIX cTaHaaprax u PIIJ] nannHoit
JUCLUTUIMHBL

4. TpeOoBaHuf K pe3yJIbTAaTaM OCBOECHHS JHCHUIIHHBI
4.1. TIlpouecc m3yuyeHUs NUCHUMIUIMHBI HAIlpaBjeH Ha oOydeHue W (QopMUpoOBaHUE Y

BBIITYCKHHKA CJIICAYHOIINUX KOMH@TCHHHﬁ:

001menpogeccHOHAIbHBIX

Kareropus (rpynna)| Kon u naumenoanue | Kog u HaVMEHOBAaHHE
obmenpodeccuoHab- obmenpodeccuoHalib- | HHAMKATOPOB JOCTHXKCHHS
HBIX KOMIIETEHIWI HOW KOMIIETCHIIUU obmenpodeccnoHaIbHOMU
KOMIIETEHIINH, KOTOpBIE
dbopMupyeT IUCHUIIIINHA
WNudopmannonnas OIIK-10 Cnocoben 10.1. Hmeer mnpencraBieHus o
IrPaMOTHOCTh MIOHMMATh IPUHILIUIIBI | CIPABOYHO-UH(POPMAIIIOHHBIX
paboThI COBPEMEHHBIX | CHCTeMaX M MNpOo(ecCHOHAIBHBIX
MH(OPMaLMOHHBIX 0a3ax JaHHbBIX, IPUHIIUIIAX
TEXHOJIOTHH U paloThI COBPEMEHHBIX
UCIIOJIb30BaTh UX JUIsl | ”HPOPMAIIMOHHBIX  TE€XHOJOTHH,
peleHus 3a1aq OCHOBax
npoQeCCHOHAILHON WH(pOPMAIIMOHHON OE30MaCHOCTH
JEATEIIBHOCTH B IpoecCuOHaTbHOMN
JIeSITEIIbHOCTH
10.4. Hcnonb3yeT COBpPEMEHHBIE
MH(OPMaLIMOHHBIE TEXHOJIOTUU
JUIst pelieHus 3a1a4y
poeCCHOHATBHON JEATETHHOCTH

4.2.B pesyabtare u3ydyeHus AUCHUILINHBbI «HpoOpMannoOHHbIE TEXHOJIOTHH B
MEIUIINHE)» CTY/ACHT A0JIKeH:
3uamo:
® MeTOoAbl XpaHEHHs M OOpabOTKW JaHHBIX, OPraHW30BAaHHBIX B BUE TAONHMI, a TaKkKe
METO/bI U TPUEMbI 00pa0OTKH KOJIMYECTBEHHBIX U KAUECTBEHHBIX JAHHBIX.
® OCHOBBI TEOPUH HHPOpPMAIMH U TEOPUU HH(GOPMAIMOHHOTO OOILIECTBA M TMPUHIIUIIBI
(GYHKIIMOHUPOBAHUSI TPOrpaMMHOT0 obecrieuenuss IBM.
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OCHOBBI MTPOTpaMMHUPOBAHUA Ha OAHOM U3 SA3BIKOB BHICOKOT'O YPOBHA U PACTIPOCTPAHCHHBIC
cpenbl pazpadbotku [10.
METOAbI MaTEMaTHYECKOM CTAaTUCTHUKH W MAIIUHHOI'O O6y‘ICHI/I$I AJid pCHICHUA 3ajay

00pabOTKH M BU3yAIN3aLUU METUIIMHCKON HH(pOopMauu
¢ TIPUHIUIBI OPTraHU3AMN MEIUIUHCKUX HH(POPMAIIHOHHBIX CHCTEM

Ymemes:

® HCHOJIb30BAThb BBIYUCIUTCIIbHYIO TCXHUKY I pCIICHHUA 3aaa4d pa6OTBI C IOKYMCHTaMH1 U
3a1a4 00paboTKN MHPOPMAITUH.

® [ucaTh MPOTrPaMMHBI KOJI C HCIOJb30BaHMEM 0a30BOro (yHKIMOHANA s3bIKa
IPOrPaMMHPOBAHUSI [10]] KOHTPOJIEM OIBITHBIX CIICIUATICTOB

® [IPUMEHSTH MPOCTHIE METOABI MAIIMHHOTO OOYYEHUS U allTOPUTMBI 00pAaOOTKH OOJIBIINX

JTAHHBIX
Bnaoemp:

e HaBpikamMmu paboThl €
JTAHHBIX.

nporpaMMaMu  00pabOTKH KOJMYECTBEHHBIX W KaueCTBEHHBIX

® HaBbBIKaAMH pa3pa60TKH AJITOPUTMOB U MCTOAOB aHAJIn3a MCZII/IHI/IHCKOﬁ I/IH(i)OpMaIII/II/I Ioa
PYKOBOACTBOM OIIBITHOI'O CIICHHUAIHNCTA
o HO, peaIM3yOIIUM HPOCTHIC METOABI MAIIITMHHOI'O 06y‘lCHI/IH U aJIr'OPHUTMBI O6pa6OTKI/I

OOIBIINX JaHHBIX

5. O0bemM 1 BUJ y4eOHOH padoThl

Bunbt yueOHOM pabOThI TPYJIOEMKOCTh CemecTtpsl

(gacnr) (5 cemectp)
AyIUTOpHBIE 3aHATHUS (BCETO) 32 32
B ToM uucne:
Jlexkuun 16 16
[IpakTHyeckue 3aHsATHS 16 16
JlaGopaTopHble paboThI
CamocTosTenpHas padora (BCero) 40 40
@DOopMBI aTTECTAIUH 110 TUCIUILIIHHE 3a4er 3ayer
(3auer)

Yacer | 3ET

OO61mas TpyA0eMKOCTh AUCHIUTIITHBI 72 2 72

6. CoaepxaHue TUCHMIIIUHBI
6.1.Coaepxxanue pa3aesioB JUCHUILUIMHBI M THAAKTHYECKHUX eTHHHUIL

COI[Cp)KaHI/Ie JUCITUITIINHBI

OcHoBHOE COACPpIKaAaHUE pasaiciia, JUIAKTHYESCKON €IUHUIIBI

JIEL.
OCHOBHI SI3bIKa
nporpamMmmupoBanus Python
(OITK-10)

OcHOBHBIE TNpUHIMIIBI W TOHATHUA s3blka Python. OcHoBHBIE
BCTPOEHHBIE THITbl JaHHbIX. OCHOBHBIE omepaimu si3bika Python.
KoHconbHBI BBO 1 BLIBOJI.

Iporpammusie 6;10ku. Jlorndyeckue orneparopsl. LIukibl. YcnoBHbIe
OIepaTopsbl.

Ormpenenenne ¢GyHKIMH. AprymMeHTbl (yHKIMH: 0Os3aTelbHbIE,
HeoOs3atenbHble. [lepenaya apryMeHTOB: 10 3HAYEHHIO, IO CCHUIKE.
OGacT BUAMMOCTH NepeMeHHbIX. Pekypcnst.

Opranmsarms kona. Padora ¢ ¢aiinoBoii cuctemoit. Momyiu.
OCcHOBBI 00BEKTHO-OPUEHTHPOBAHHOT'O MIPOrPAMMHUPOBAHHUE B SI3BIKE
Python.

Buenane OnOIMOTeKH, UX UMIIOPT.

TIE2.

OCHOBEI AJITOPUTMOB

[onsiTue anroputma, popmbl 3aMKCH U CBOWCTBA AITOPUTMA.
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(OITK-10)

ANropuT™BI

MHorodakropHasi). Peanmmzarus Ha si3bike Python.

BeramcmirenbHas CIOKHOCTh aITOpPUTMAa M METOIBI €€ OICHKH.
COPTUPOBKHM, TIONCKa MAaKCHUMYMa,
3aJITaHHOTO 3HAYEHHUS B cIMCKe. BhICTphIe M HEOBICTPhIE ATTOPUTMBIL.
Peamu3anust Ha si3pike Python.

MUHHUMYMa H

Mertonpl  cTaTUCTHUYECKONM OOpabOTKM JTAHHBIX — MEAMIIMHCKUX
uccnenoBanuil. KoppensauuoHHbIM aHamu3 (mapaMerpudecKkue u
HellapaMeTpUUYeCcKHe METO/IbI), perpeccust (omHO- u

Busyanuzanyst MEUIIMHCKUX JTAHHBIX.

JE3. [pencraBienrie MEMUIIMHCKUX TAaHHBIX B BUE Tabmumil. ['padudeckas
[TporpamMMHbIE CpeICTBa | BU3yAIIU3aLIUs UCXOAHBIX JAHHBIX U PE3YJIHTATOB UX 00PaOOTKH.
aHaJIM3a METUIIMHCKUX Maremaruyeckoe MOJICTMPOBAHUE B 3[PAaBOOXPAHEHUU: 0a30BbIE
JTAHHBIX MOHSTUS  MATeMaTHYecKOro MOJENUPOBaHMS,  KiaccH(UKarys
(OIIK-10) METOJIOB.

O06paboTKa MEAUITUHCKUX N300pPKEHUH.
T4 CoBpeMEHHOE TOHATHE MAIIMHHOTO OOYYeHHS M HCKYCCTBEHHOTO
: unremviekta. Onpenenenue. OcHoBHbIe TepMUHBL Kiaccudukarys
OCHOBBI MAIITTHHOTO
ITOPUTMOB.
o0y4eHHs 1 .
HUckyccrBennbie Heliponnsie cetu (HC)
HCKYCCTBEHHOT'O

HHTCJUICKTAa B MCAUIINHC

[Monstue HC. Mopens HeiipoHa, QyHKIUS aKTHBAIIHH.
[Homnoceszanubie HC, cBeprounsie u pekyppentHole HC u umx

(OIIK-10)
[IPUMEHEHHUE 17151 00paOOTKU METMIIMHCKUX JIAHHBIX.
6.2. KonTposanpyembie yueOHbIE 3J1€MEHTHI:
Oran
Kontponupyemsie yueOHbIE 2J1eMEHTHI, (HOpMUpPYEMBIC B
Aunakruyeckas pe3ysbTaTe OCBOCHUS TUCIIUTLTHHBI OCBOCHIA
CIIMHAIA KOMIIETEHIH
3HaHuA YMenus Haspixn
OcHoBuble 3Tansl | Onpenensrs Coznanus H .
adasbHbIHI
paspabotku [10 CTPYKTYpY MIPOrpaMMHOT0
N-1orxk-10 pa3pabaTbiBaeMOil | Kola Ha s3bIKE
OcCHOBBI MPOrpaMMBbI Python
nporpammupoBad | U-4ork-10 N-4onk-10
JEI usd Ha  S3bIKE | YMETh nucath | HaBbiku
OcHossl s3pika | Python U | IPOTrpaMMHBIN KOJ| | CO3JaHUs
MPOrpaMMHUPOBaH | paCPOCTPAHEHH | C MCMOJIb30BAaHUEM | 3aKOHYEHHOTO
ust Python 3 cpeapl | 6a30BOro IPOrPaMMHOTO
(OITK-10) paspabotku [10 ¢byHKIIMOHANIA MPOJAYKTa  IOJ]
SA3BIKA KOHTPOJIEM
MPOrPaMMHUPOBAHHU | OIBITHBIX
s TIOJ KOHTPOJIEM | CIELIMAIUCTOB.
OTIBITHBIX
CHEIMAIMCTOB
OcHoBbl  Teopuu | [lenate BbIOOD | Peanuzanuu HavanbHs1it
UHPOpPMALIUM U | QITOPUTMOB, JITOPUTMOB
JE2 TEeopuun HEOOXOUMBIX ISl | 0OpabOTKU
OcHOBBI UH(POPMALIMOHHOT | peIICHHS JAHHBIX c
aJITOPUTMOB 0 obmectBa U | NpoheCcCHOHATIbHBI | IPUMEHEHHEM
(OIIK-10) MPUHIUITBI X 3a7a4 COBPEMEHHOTO
(ynxunonuposan | U-lork-10 1o
NJI-4omk-10
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Kontponupyemsie yueOHbIE 3JIeMEHTHI, (HOpMUpPYEMBIC B

Otan

JuaKkTiaeckas pe3ysbTaTe OCBOCHUS TUCIIUTLTHHBI OCBOCHIA
CIIMHALA KOMIIETCHIINH
3HaHus YMeHnus HaBbiku
Ys TPOrpaMMHOTO | YMeeT N -4omnk-10
obecrnieueHus HCIIOJIb30BaTh Ymeer
N-lonk-10 COBPEMCHHBIC paspabaThiBaTh
OcHoBHBIE MH()OPMALIMOHHBIE | B OTJIAXKUBATh
AITOPHUTMBI, u ¢ exTuBHBIC
PUMEHSIEMBIE KOMMYHHKAIIUOHH | allTOPUTMBI U
st o0paboOTKHU | ble  CpelIcTBa U | MporpaMMbl €
uH(pOopMaIuu TEXHOJOTHH  JUIsSl | KCTIOJIb30BAHHE
00paboTKu M COBPEMEHHBIX
uH(pOopMaIU TEXHOJIOTHH
IporpaMMHupOBa
HUS moJt
PYKOBOACTBOM
OIIBITHOTO
CreluanmucTa
KJaccuukanmum Bri6upats u3 Pazpabotkun  u | HauanbHbIid
IPOrPaMMHOTO UMEIOIIUXCS U IPUMCHCHUS
obOecrieueHus Uis | CO3/1aBaTh 1O nnst ananuza
aHanmm3a CaMOCTOSITEITLHO METMITMHCKHIX
MEAUIIMHCKIX [1O ansa ananuza TAHHBIX
TAHHBIX MEIUITTHCKUX Coznanus
N/I-1lomk-10 3HAeT | JaHHBIX METOJ/I0B
COBPEMEHHEIC N-1omnk-10 CTAaTHCTUYECKUX
UH(GOPMALIMOHHBI | YMeeT pacueToB u
€ TEXHOJIOTHH JIJISl | UCTIOJB30BaTh aHaJIN3a YPOBHS,
CTAaTHCTUYECKUX | COBPEMEHHBIE JTUHAMUKH,
pacdeToB U | ”HQOPMAIIMOHHBIC | CTPYKTYPBI
JE3 aHaiM3a YpOBHS, | U noKa3aTenen,
TTporpammHbie JTUHAMUKH, KOMMYHHKAITUOHH | XapaKTePH3YIOII]
cpescTBa CTPYKTYPBL ble CpeICTBa H | UIX  COCTOSHUE
AHATI3A MOKa3aTeeH, TEXHOJOTHH  JUIS | 3J0POBBS u
MeTHIHHCKIX XapaKTepU3YIOIIN | aHAIH3a (bakTopsl cpemabl
X COCTOSTHUE | MEIUIIMHCKHUX oOuTaHus
JAHIBIX 3JI0POBBSI U | JaHHBIX HaCEJICHUS
(OITK-10)
daxTopsl  cpenst | M-4ork-10 N1-4omnk-10
obutaHus CamMocCTOSITENTEHO Hcnonb3oBanue
HaceJeHus, (nnum nojg | B pabote
MIPOTHO3a PYKOBOJICTBOM COBPEMEHHBIX
U3MEHEHHUsI JTUX | OMBITHOTO nH(OPMAIIMOHH
oKa3aTeiiel CIIeIUaINCTA) BIX TEXHOJIOTHUU
N-4orik-10 paspabarbiBath [10 | ans aHanmuza u
[TpuHIHTTBI TUTS aHaJIN3a | BU3yaIN3aIHH
noctpoenus [10 | MeauIIMHCKHIX MEIUITMHCKUX
TUTST aHaJIM3a | TaHHBIX TAHHBIX
MEIUIIMHCKIX
JTAHHBIX




Kontponupyemsie yueOHbIE 3JIeMEHTHI, (HOpMUpPYEMBIC B

Otan

JuaKkTiaeckas pe3ysbTaTe OCBOCHUS TUCIIUTLTHHBI OCBOCHIA
CIMHHIA KOMIIETCHIINH
3HaHus YMenus HaBwiku
OcCHOBHEBIE [Ipumenars Bnageaue 11O, | HaganpHbIiM
METO/TBI U | METOJIbI peaTU3yoIuM
MIPUEMBbI MalIMHHOTO POCTHIE
00paboTku oOyueHus U | METOJIBI
KOJIMYECTBEHHBIX | UCKYCCTBEHHOI'O MAaIIMHHOTO
M KAUeCTBEHHBIX | MHTCIUICKTAa I | OOy4YCHHS u
JAHHBIX C | peweHus AJITOPUTMBI
pPUMEHEHUEM npogeccuoHaIbHBl | 00padOTKU
MPUHIIUIIOB X 3a7a4 00JIBIINX
MAaIIuHHOTO NJI-1omk-10 NAaHHBIX
o0y4eHus Ymeer W/T-4onk-10
N/I-1omk-10 HUCII0Ib30BaTh u | Ymeer
3HaHMEe METOJIOB | pa3pabaThiBaTh pa3paboTarb
MaTEeMATHYECKON | METOJIBI (camocTosATEeTHH
CTaTHCTUKH U | MalIMUHHOTO 0 WM 101
MaIIHHHOTO oOydeHus U | PYKOBOJICTBOM
JIE4 o0yudeHus JUISl | ICKYCCTBEHHOTO OIIBITHOI'O
OcHoBBI pelieHus  3a7ay | MHTEJUIEKTa  JUIsl | CTelHaIucTa)
MalIHHHOTO 00paboTku U | pemeHus IPOCTHIC
oOyueHus u BU3YaIH3aI[uu npodeccuoHanbHbl | METOABI
HCKYCCTBEHHOTO | MEIUIIMHCKON X 33124 MAIIMHHOTO
HMHTEJUICKTA B uHpopmanuu. N/I-4omnk-10 oOyueHus u
MEUIINHE Ocobennocreit Ornpenenarsb HCKYCCTBEHHOTO
(OIIK-10) pa3IUYHBIX BO3MOHOCTH, WHTEIJICKTa IS
METOJIOB MPEUMYIIIECTBA | | PEIICHHS
MAIIMHHOTO HEJO0CTaTK! npoceccuoHanb
oOy4JeHus JUTSL | COBPEMEHHBIX HBIX 337124
3amady 00paboOTKU | METOJIOB O60CHOBaHHOTO
MEIUITHHCKON MaIIHHHOTO BEIOOpA
uH(popMaIuu oOyueHus U | IOJIXOJIOB Ha
HCKYCCTBEHHOTO OCHOBE METOJIOB
WHTEJJIEKTa MAaIIMHHOTO
oOyueHus u
UCKYCCTBEHHOTO

WHTEJUICKTA IS
pelieHus 3anay
00paboTku
MEIUIIMHCKON
nHpopmanuu




6.3. Pazgean! mucuunaun (JIE), BuabI 3aHATHIA H TPY10eMKOCTh B Yacax

Ne Yacel o BUJaM 3aHATHI Bcero:
JYCLIVILIN Ne nupakTrueckoun Jleknuii | IIpakTuy. Cawm.
HapHOTO €IMHUIIBI 3aHATUSA pabora
MoayJsi/pa
3/1ena
1 JE 1. OcroBel s13b1ka
MIPOTPaMMHUPOBAHUS 6 6 16 28
Python.
2. JE 2. OcHoBbI
aJITOPUTMOB
2 2 6 10
3. JE 3. IIporpammHbIe
Cpe/ICcTBa aHAJIN3a 4 4 6 14
MEAUIIMHCKUX JaHHBIX
4. JE 4. OcHoBbI
MAaIIMHHOTO O0yUY€eHus
U UCKYCCTBEHHOTO 4 4 12 20
WHTEIJICKTA B
MEIUIINHE
NTOI'O 16 16 40 72

7. IlpumepHasi TeMaTHKa:

7.1.
7.2.

1.
2.

KypcoBbIx padoT — He IpelycMOTPEHO y4EOHBIM ILIAHOM;
Y4eOHO-HucCIe10BATEIBCKIX, TBOPYECKUX PaldoT:
[TporpaMMHBIH MPOYKT JIsl CHEKTPAJIBLHOTO aHaiKu3a curaainos D01

[TporpaMMHBIH TPOAYKT BU3yalIU3alluid MEIUIIMHCKUX U300pakeHu .

. Pa3pa60TI<a 0a3bl JAAaHHBIX 3JICKTPOHHBIX I/ICTOpI/Iﬁ 0oJIe3HH KapAUuOJIOTHYCCKOT O (I/IJ'II/I

JPYTrOro) OTAeNeHUsI MEAUIIMHCKONW OpraHU3aliiHy.

. Pa3paboTka mporpaMmmMHOT0 mMpoAyKTa st cOOpa U BU3YaIU3alMH CTATUCTUYECKUX

JaHHBIX MEIULIMHCKOM OpraHu3anunu.

MareMaTudeckasgs MOJEIb AIUAESMHOJIOTHYSCKOM CUTyalluu (HaHpI/IMep, C

HCIIOJIB30BaHHUEM CTaTUCTHUKHU 10 3a00JIeBAEMOCTH HaCCJICHUA HOBOM

KopoHaBupycHoi uHdpekiueir COVID-19).

. Heliponnsle cetu ans kimaccu(UKaluy NaToNIOTUH 1O M300pakeHUsIM (Hampumep,

natonoruu Jerkux 1mo KT, koxHbeIx 00pa3oBanuii mo ux gororpadun).

. HpOFpaMMHBIﬁ MNPOAYKT AJIA aBTOMATHYCCKOI'O OMPEACIICHUA I'paHULl BHYTPCHHUX

OpraHoB IO JaHHBIM Y3 Ul peHTreHOBCKOro 00CIeI0BaHusl.

. Pa3pa60TKa BUPTYAJIbHBIX J'Ia60paTOpHLIX pa60T AJId MPOBECACHUA NPAKTUYCCKUX

3aHATUN 0 JUCHUILIMHE «MeauIuacKast (I)I/I3I/IK3».




9. IIporpamMMHBIN POAYKT JUIsl KOPPEISITUOHHOTO U PEFPECCUOHHOIO aHAJIN3a JAHHBIX

MCIUIIUHCKOI'O SKCIICPUMCHTA.

7.3. PedepaToB — He IpeyCMOTPEHO y4EOHBIM TIAHOM.

8. PecypcHoe obecnieuenune

Kadenpa pacnionaraer kapoBsIMU pecypcamu, FrapaHTUPYIOIIMMHU KaueCTBO MOATOTOBKU
CHeluaiucTa B COOTBETCTBMH ¢  TpeboBaHmsMH  DenepanbHOTO  TOCyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJAapTa BhICIIEro 00Opa3oBaHUS U MpodeccHoHaNbHOro craHiapra. llpu
YCIIOBUU JOOPOCOBECTHOTO OOYYEHHUS CTYACHT OBJIAJCET 3HAHWUSMU, YMCHHUSMH W HaBBIKAMU,
HEOOXOUMBIMHU I KBATU()UKAIIMOHHOTO YPOBHS, IPEIBSIBISIEMOrO K BHITYCKHUKY.

8.1. Oopa3oBaTebHbIE TEXHOJIOTHH

OO6pazoBaTenbHbIN MPOIIECC PEeaTU3yI0T HayYHO-TIEIarorH4ecKiue COTPYIHUKHN Kadeapsl,
UMeEIOIIME BhICIIee 00pa3oBaHue, a TAKXKE UMEIOIINE YICHYIO CTEIIeHb KaHAUIaTa, TOKTOpa HayK,
yueHOe 3BaHue JIOIEHTa WU mpodeccopa.

B mnpouecce uzyuenus nucuuiuinabl 40% Bcex ayAMTOPHBIX 3aHATHH NPOBOJSATCS B
UHTEpakTUBHOU popme. Ha 3aHATUSAX UCTIOIB3YIOTCS CIIEAYIOIIIEe 00pa30BaTeIbHbIE TEXHOIOTHU:
MPAKTUKYM, BHUPTYAJIbHBI KOMIBIOTEPHBIA MPAKTUKYM, HCCIEIOBATEIBCKUN MPOEKT, METOJIbI
AKTUBHOTO 00y4yeHus1, 00pa3oBaTeIbHBINA MOPTAIL.

8.2. MarepuajJibHO-TeXHHYeCKOe o0ecnedyeHne THCIUTITHHBI

e KoMmnbIoTepHbIE KTaCChl C COBPEMEHHBIMH KOMITbIOTEpaMuU

e Yu4eOHO0-00pa3oBaTeIIbHBIN MTOPTAT Kapeaphl.

8.3. IlepeyeHb JTUIIEH3HOHHOTO IPOrPAMMHOIO 00ecnedeHust

8.3.1. CucreMHoe mporpamMMHoe od0ecrieyeHune

- VMwarevCenterServer 5 Standard, cpox pgelicTBHS JHIICH3UH: OECCPOYHO;
VMwarevSphere 5 EnterprisePlus, cpok nefictBust nuuensuu: 6eccpouno, aor. Ne 31502097527
ot 30.03.2015 OO0 «Kpona-KCy;

- WindowsServer 2003 Standard Ne 41964863 ot 26.03.2007, Ne 43143029 ot 05.12.2007,
CPOK JISHCTBHSI JTUIICH3UI: OECCPOUHO;

- WindowsServer 2019 Standard (32 sinpa), nunensuonHoe coriamenue Ne V9657951 ot
25.08.2020, cpoxk nerictBus nuuen3uit: 31.08.2023 r., kopnopanus Microsoft;

- ExchangeServer 2007 Standard (mutien3ust Ne 42348959 ot 26.06.2007, cpok neiicTBust
JUTEH3UH: OECCPOUHO);

- SQL ServerStandard 2005 (naumensust Ne 42348959 ot 26.06.2007, cpok nencTBUS
JUTIEH3UH: OECCPOUHO);

- CiscoCallManager v10.5 (moroop Ne 31401301256 ot 22.07.2014, cpok aeWcTBUs
auneH3uu: 6eccpouno), OO0 «MukpotecT;

- 1103 6ezonacHoctu Ideco UTM Enterprise Edition (smunensus Ne 109907 ot 24.11.2020
I., CPOK JeficTBHs IMIeH3un: 6eccpouno), 000 «AMJIEKO».

8.3.1.2. OnepannoHHbIE CUCTEMBI IEPCOHATIBHBIX KOMITBIOTEPOB:

- 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 1eHCTBUS JIULIEH3UH: OECCPOUHO);

- Windows7 Starter (OpenLicense Ne 46759882 ot 09.04.2010, Ne 49155878 or
12.10.2011, Ne 49472004 ot 20.12.2011, cpok AeHCTBUS JUIIEH3HIT: OECCPOUHO);

- Windows 8 (OpenLicense Ne 61834837 ot 09.04.2010, cpok neicTBusi TUICH3UIL:
OeccpodHo);

- Windows 8 Pro (OpenLicense Ne 61834837 ot 24.04.2013, Ne 61293953 ot 17.12.2012,
CPOK JeHCTBUS JINLIEH3UN: OECCPOUHO);



8.3.2. IlpukiagHoe MporpaMMHoe odecrieyeHme

8.3.2.1 OducHbie mporpaMmbl

- OfficeStandard 2007 (OpenLicense Ne 43219400 ot 18.12.2007, Ne 46299303 ot
21.12.2009, cpok nercTBUsI JIUIIEH3UU: OECCPOYHO);

- OfficeProfessionalPlus 2007 (OpenLicense Ne 42348959 ot 26.06.2007, Ne 46299303 ot
21.12.2009, cpok nercTBUsI IUIIEH3UU: OECCPOYHO);

- 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 JTUIEH3UU: OECCPOUHO);

8.3.2.2. IIporpaMmmbl 00padOTKH JAHHBIX, HHPOPMALHOHHbIE CHCTEMBbI

- IIporpammuoe obecrieuenue «TAHEM.YHuBepcuteT» (BKIOUYas 00pa30BaTEIbHBIN
nopran educa.usma.ru) (TuIeH3MOHHOE CBUAETENHCTBO Ne YI'MYVY/21 ot 22.12.2021, cpok
nercTBus muieH3uu: oeccpouno), OO0 «Tangem UC».

8.3.2.3. BHemiHue 31eKTPOHHbIE HHPOPMALMOHHO-00Pa30BaTeIbHbIE PeCyPChI

- DOBC «Koncynbrant crynenta», Ne 152CJI1.03-2019 ot 23.04.19, cpok neictBus 10
31.08.2020, OO0 Ilonurexpecypc;

- cmpaBoyHas mpaBoBas cuctema KoHcympranT 1umoc, gor. Ne 31705928557 or
22.01.2018, mor. Ne 31907479980 ot 31.01.19 cpok netictBus no 30.06.2019 ¢ aBroMarndyeckum
npojuienneM Ha roa, OOO Koncynbrant [lntoc-ExatepunOypr;

- Cucrema aBroMatuzanuu 6udmorek MPBUC, cpok aeiicTBus auIIeH3MH: OECCPOUHO;
nor. Ne IP-10211/02-12-13 ot 02.12.13 UIT Oxe3una Enena AHnpeeBHa;

- HuctutynmonaneHeli peno3urtapuii Ha mnatdopme DSpace (DnekTponHas bubiarorexa
YI'MY), cpok neicTBuUs TULEH3UH: 0ECCPOUHO; 10T. ycTaHOBKU U HacTpoiiku Ne 670 ot 01.03.18
OI'AOY BO Yp®@V um. nepsoro IIpesnaenta Poccun b.H. Enpuuna.

0)
0
p HanmonaneHas anexkrponnas 6ubauoreka, ®I'BY «Poccuiickast rocyaapcTBeHHas
@ubmuoreka», Jforoop Ne 101/HOb/5182 ot 26.10.2018, neiictyet mo 2023 r.
3 VuuBepcanbHast 6a3a qanusix East View Information Services (mepuoauueckue u3aanust

o Poccuiickue xypuaisi), 000 «MUBUC» Jlnnensuonusiii norosop Ne 286-I1 or 24.12.2021
geicteyer no 30.06.2022 r.
DeKTPOHHO-00pa30BaTeIbHBIN PECYpC ISl HHOCTPAaHHBIX CTYIEHTOB «PyccKuii Kak

uHocTpaHHblit»y, OO0 Komnanus «Ail [Iu Ap Meauay» Jlunensnonnstit torosop Ne 8514/21 ot
19.10.2021 neiicrByer n0 24.10.2022

¢ Ectp noctyn B 6a3sl qanHbix Scopus, ScienceDirect, Springer Nature
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b 9. YueoHO-MeTONMYeCKOe U HHPOPMALIMOHHOE o0ecneyeHne THCIUTIIHHBI
H 9.1.  OcHoBHas JMTEpaTypa

a 9.1.1. DneKkTpoOHHBIE YUeOHbIe H3AaHNus (YUeOHUKH, yueOHbIe OCOOu).

q 1. byitnauyeB, C.K. OcHoOBBI nporpamMmupoBanus Ha sizbike Python : yueGHOe mocobue /
C.K. byiinaues, H.}O. Boxnar ; MunucrepctBo obpazoBanus u Hayku Poccuiickoit denepanum,
VYpansckuii henepanpHblii yHUBEepcuTeT UMeHH niepBoro [Ipesuaenta Poccun b. H. Enbninna. —

Bxarepunbypr : UspatensctBo Ypambckoro yHmeepcmtera, 2014, — 92 c. : Tabm., WiL;
PDnexTponnsiii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=275962.
a 2. Cesepenc, Y. Beenenue B nporpammupoBanue Ha Python/ Y. Cesepenc. — 2-e u3n.,

wenp. — Mocksa : Hanmonansnsiii OTkpeiTeiii YHuBepeutetr « MHTYUT», 2016. — 231 c.: cxem.,
A [Dnexrponnsrii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=429184.
3. Xaxaes, M. A. [IpakTukym 1o anropuTMH3aIMK 1 IporpaMMupoBanuio Ha Python : kypc

P N.A. XaxaeB. — 2-e u3a., ucrpaB. — MockBa : HanmonanbHbI OTKPBITHIH YHUBEPCUTET
p
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«HTYUT», 2016. — 179 c. : un. — bubnuorp. B kH.; [OnekrponHsii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=429256.

4. Kongaes, B. JI. OcHOBBl aJropuTMH3alMu U NPOrpaMMHPOBAHUS [DIEKTPOHHBIN
pecypc] : yuebHoe nmocodue / Konmaes B. /., ['arapuna JI. I'.; mox pen. mpod. JI. I'. I"'arapunoii. —
M. : U] «®OPYM» : UHDPA-M, 2017. — 416 c. : . — (IIpodeccrnonanpHoe 0Opa3oBaHue). —
URL : http://znanium.com/catalog.php?bookinfo=902236.

5. benouepkosckasi, U. E. Anropurmusanus. Benenue B s3Ik iporpammupoBanust C++
[DnexTponnsiit pecype] / U.E. benonepkosckas, H.B. 'anuna, JI.IO. KartaeBa. — 2-e uzn., ucnp. —
M. : Hanuonaneneiii OtkpeiTsiii YHUBepcurer «MMHTYUT», 2016. — 197 c. : un. — Pexum
noctyma : http://biblioclub.ru/index.php?page=book&id=428935.

6. Hlenynanos, A.A. Undopmaruka. bazossiit kypc. U.3. OCHOBBI aNropuUTMH3AINHA U
nporpammupoBanus B cpeae Visual C++ 2005 [DnexTponHbIld pecypc] : yued. mocodue / A.A.
[llenynanos, B.H. Kupnoc. — Dnekrpon. gan. — Mocksa : TYCVYP, 2008. — 216 c¢. — URL:
https://eianbook.com/book/n796.

7. Bapckuii A.b. BBenenue B HeiiporHble cet / Mocksa : HarmonansHbiid OTKPBITHIN
YHuBEepcuTeT "UHTYUT", 2016. — Pexum JloCcTyna
https://www.studentlibrary.ru/book/intuit_060.html

9.1.2. DeKTpOHHBbIE 0a3bl JAHHBIX, K KOTOPbIM O0ecIe4yeH JA0CTyI.

1.Onekrponnass OubnuoreuHas cucremMa «KOHCyJIbTaHT CTyAEHTa», JOCTyN K
komruiekTam: «Meaununa. 3apaBooxpaHeHue. BO (6a30BbIi  KOMIUIEKT)», «MenuiuHa.
3npaBooxpanenue. BO (mpemuym xomiuiekT)», «Memununa (BO) I'D0OTAP-Menua. Kauru na
AHTTIUHCKOM SI3BIKE.

Cchuika Ha pecype: https://www.studentlibrary.ru/

000 «KOHCVIJIbTAHT CTYZAEHTA»

JIuuen3nonuelii moroBop Ne8/14 o mpemocTaBIeHMH MPOCTON (HEUCKIIOUUTEIBHOMN)
JUIEH3UU Ha UCIIOJIb30BaHue «DIEKTPOHHOM OMOInoTeuHoi cucteMbl «KOHCYIBTaHT CTYEHTa»
ot 23.06.2022. Cpok netictBus 10 31.08.2023 rona.

2.ba3a nannbix «KoHCYynbTaHT Bpaya. DJIEKTPOHHAs MEIULIMHCKasE ONOInOTEeKa.
Cceinka Ha pecypc: https://www.rosmedlib.ru/

000 «BIIOY3-KMK»

Horosop Ne 717KB/06-2022 ot 10.08.2022.

Cpox netictBust 10 09.08.2023 roxa.

3.OnexktpoHHas 6ubauoreunas cucrema«Book Up»

Hoctyn k kojutekuuu «bonbas MeaAuIMHCKas ONOIHOTEKay.

Ccoinka Ha pecypc: https://www.books-up.ru/

00O «bykam»

Horoop NebMb Ha okazanue 0€3B03ME3HBIX YCIIYT pa3MeIleHuUs 3JEKTPOHHBIX U3JaHUN
ot 18.04.2022.

Cpox nevictBust o 18.04.2027 rona.

4.OnextponHas Oubnunoreynas cucreMa«Book Up»

JIoCTyH K KOJUIEKLIMU Y4eOHBIX TOCOOU IO aHATOMHUHU Ha aHTJIUICKOM SI3bIKe
Ccoinka Ha pecypc: https://www.books-up.ru/

00O «bykam»

Cy6munen3nonnbiii KoHTpakT Ne73 ot 06.03.2023.

Cpox netictBus 1o 31.03.2024 roaa.

5.0nexktpoHHO-OMOMMoTeyHas cucrtema «JlaHby, noctynm Kk Komutekuun «CereBast
AJIEKTPOHHASI ONOIMOTEKAY
Ccainka Ha pecypc: https://e.lanbook.com/
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000 «3bC JIAHb»
Jorosop Ne COb 1/2022 na oka3anue ycuyr ot 01.11.2022.
Cpox nevictBus 10: 31.12.2026 roaa.

6.00pa3zoBarenpHas iathopma «FOpanT
Ccpuika Ha pecypc: https://urait.ru/

000 «dnextponHoe n3gatenbctso FOPAMT
JIunensuonnbiit gorosop Ne 10/14 ot 30.06.2022.
Cpox nevictBus n10: 31.08.2023 roxa.

7. DnextpoHHas oubnuorexka YI'MY, HHCTUTYIIHOHAIBHBINA pero3uTapuii Ha tuiatopme
DSpace

Cchuika Ha pecype: http://elib.usma.ru/

[Tonoxxenue 06 snmekTponHON OHOMMOoTeKe PI'BOY BO YI'MY Munsnpasa Poccun,
YTBEPXKAECHO U BBEJEHO B AelicTBUe npuka3oM pexkropa @PI'bOY BO YI'MY Muniznpasa Poccun
Kostyn O.II. ot 01.06.2022 r. No 212-p

Horosop yctanoBku 1 HacTpoiiku Ne 670 ot 01.03.2018

Cpoxk neiicTBusA: GECCpOUHBIit

8.YHuBepcanpHas 0a3a 3IEKTPOHHBIX mnepuomuueckux w3ganui UBUC, moctym k
WHIMBUIYATLHON KOJUICKIIUU HAYIHBIX MEIUITMTHCKUX KYPHAIIOB.

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

000 «MBUC»

JIunensuonubii gorosop Ne 9/14 ot 23.06.2022.

Cpox nevictBus 110 30.06.2023 r.

9.1.3.YuyeOHUKH

byiinaues, C.K. [IpumeHeHnEe YHCIEHHBIX METOJIOB B MATEMAaTUUYECKOM MOJICITMPOBAHUH :
yaeOHoe nocobue / C.K. ByitHaues ; Hayu. pea. FO.B. Ilecun ; MunucTepcTBO 00pa3oBaHus 1
Hayku Poccuiickoit denepannn, Ypansckuil ¢peaepanbHbli YHUBEPCUTET UM. IIEPBOTO
ITpesunenta Poccun b. H. Enprinna. — ExkarepunOypr : M3narenscTBo Y palbckoro
yauBepcureta, 2014. — 72 c. : nn. — bubmmorp. B kH. — ISBN 978-5-7996-1197-2 ; URL:
http://biblioclub.ru/index.php?page=book&id=275957.

9.2. JlomoJaHHMTeJbHAs JIUTEPATypa

9.2.1.YueOHO-MeTOAMYECKHE TOCOOHS

1. Python Sowtware Foundation. — URL: http://www.python.org.

2. Cy3u, P.A. fA3bix nporpammupoBanus Python : kypc / P.A. Cy3u. — 2-e uzn., ucnp.
—M.: Unrepuer-YHuBepcutet Mudopmanmonnsix Texnonoruit, 2007. —327 c. — (OcHOBBI
MH(OPMALIMOHHBIX TEXHOJIOTHH); [D5eKTpOHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=233288.

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

9.2.2. JlutepaTypa ajs yriay0JeHHOro usy4eHmusi, NoAroTroBku pegeparon

1. O6pa3oBarenbHas matdopma s By30B. Pexxum noctyna: https://urait.ru/
1. DnextpoHHO-0nOIHOTEeYHAs! crcTeMa «KOHCYIbTAaHT CTYICHTa
2. DnekrpoHHas oubmmoreka YIMY
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https://translated.turbopages.org/proxy_u/en-ru.ru.751c9b81-634b1e51-8f6af0d3-74722d776562/https/en.wikipedia.org/wiki/Neuralnet
https://translated.turbopages.org/proxy_u/en-ru.ru.751c9b81-634b1e51-8f6af0d3-74722d776562/https/en.wikipedia.org/wiki/Neuralnet

10.  Arrecramusi mo JUCHMIJIMHEe: 3aueT. YCIOBHEM JIOMYCKa K 3a4eTy SIBISETCS
YCIICITHOE BBIMOJHEHUE MPAKTUYECKUX 3alaHui U MPOMEKYTOUYHBIX KOHTPOJBHBIX padoT
(TectoB).

11. @DoH/1 OLIEHOYHBIX CPEJCTB MO JMCHHUILIHHE.

®OC s mpoBeICHHS TPOMEKYTOUHOM arTecTauu (MpeacTaBieH B mpuiioxkeHuu Nel)
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