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1. IEJIb OCBOEHUS JUCHUTLIAHBI

]_[en BHO OCBOCHHA JUCHHUITITHHBI «Kom HLIOTeprIﬁ MPaKTUKYM 1o

MOJICTUPOBAHUIO» SBIIACTCS (JOPMHUPOBAHMUE Y CTYACHTOB HABBIKOB, COOTBETCTBYIOIIUX
BUJAM MPO(ECCHOHATBHONW NEATeNbHOCTH, Ha KOTOPbIE OPHEHTHPOBAaHA MNporpamma
OaxanaBpuara, HEOOXOIUMBIX /ISl PELICHUS CIeAYIOMUX MPo(dhecCHoHanbHbIX 3a1a4:

BBEJICHUE ydYAIlUXCS B MOPEAMETHYI0 00lacTe TEOpUHM M IPAKTHKH
BBIYMCIIMTEIIbHBIX AITOPUTMOB JUIsl MOCTPOCHUSI MATEMaTUYECKUX MOJECICH U
HHCTPYMEHTANbHBIX CPEACTB 110 TEMATUKE J1a00paTOpHBIX padoT;

NPUMEHECHUE MATEMATHKO-CTATUCTUYCCKUX IPOrpaMMHBIX NPOLYKTOB  JJIf
pelIeHus 3a/1a4 MOJACIMPOBAHUS HH(OPMAIIMOHHBIX M TEICKOMMYHHKAIIMOHHBIX
CUCTEM, KOTOpbIE TECHO CBsSI3aHbBl C MPUKIAJAHBIMM 33aJadaMH  TEOpUHU
BEPOSATHOCTEH WM MaTEeMaTUYeCKOM  CTaTUCTUKM, peajus3auuu  0a30BBIX
MaTEMAaTHYECKUX MOJCICH M BHU3YaJIU3alUU PE3yJIbTATOB MAaTeMaTH4YECKOIO
MOJICIMPOBAHMUSL.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA TUCHHHUIT/IMHBI

OcBoenue JHUCIIHUITITHHBI «KOMH]:IOTGPHLII\;I MNPAKTHKYM 110 MOACIUPOBAHUIO»

HAmpaBieHO Ha (GOPMUPOBAHHE Yy OOYUYAIOIUXCH CIACAYIOUIUX KOMIETeHLUH (dacTu
komrerenimii): OIIK-1; OTIK-2; OIIK-3; OIIK-6; [TK-1; TTK-4

Tabauya 2.1. Ilepeuenv romnemenyuil, popmupyemvix y o00VUAIOWUXCA RPU

OCBOEHUU ()MCZ{MI?J?LJH{JI @ezmamamm OCEB0OEHUA ()MCL{,MHJ’ZIH—IM)

AITOPUTMUYECKUX U
HPOrPaMMHBIX
peleHuii B 00J1aCTH CH-

Hludgp Komnerenuusn NuaukaTopsbl J0CTHKEHUS] KOMIIeTCHIHH
(B paMKax JaHHOHW JUCHMILIMHBI)

OIIK-1 | CnocobeH npuMeHATh OIIK-1.1 3HaeT OCHOBHBIE IIOJIOKEHUS W KOHLEIMLHH B
(yH1aMeHTallbHbIE 3HA- | 00JIaCTH MATEMAaTUYECKUX M €CTECTBEHHBIX HAyK; 3HAET
HUSL, TIOJIYYEHHbIE B 00- | OCHOBHYIO TEPMHHOIOIHIO
nactu mateMatnyeckux | OIIK-1.2 VYwmeer ocyuiecTBiars mepBUYHBIIL cOOp U
U (MJIH) ECTECTBEHHBIX aHaJM3  Marepuaa, UHTEPHPETHPOBATH  Pa3jINuHBIE
HAyK, U UCIIOJIb30BaTh MaTeMaTHYECKHE 00BEKTEI
UX B IPO(ECCHOHATIB- OIIK-1.3 MWMmeer mnpakTuueckuit oneiT padoOTBl C
HOW AEATEIBbHOCTH peleHHeM CTaHJApTHBIX MaTeMaTHYeCKUX 3ajad |

MPUMEHSIET €ro B NPo(heCCUOHAIIBHOM JIESITEILHOCTH

OIIK-2 | CnocobGeH npUMEHATH OIIK-2.1 3HaerT OCHOBHBIE IOJIOKEHUS W KOHLEMIUH B
KOMIBIOTEPHBIE/CYTIEP- | O0JIaCTU  IPOrpaMMUpPOBAHUS, APXUTEKTYPY SA3BIKOB
KOMITBIOTEPHbBIE METO- MPOTPaMMUPOBAHUS, 3HAET OCHOBHYIO TEPMHUHOJIOTHIO,
JIbl, COBPEMEHHOE NIPO- | 3HaKOM ¢ cojep:xkanueM Enunoro Peecrpa Poccuiickux
rpaMMHOE obecrieue- porpamMm
HHE, B TOM YHCJIE OIlK-2.2 VYwmeer aHanu3upoBaThb THUIIOBBIE SI3BIKH
OTEYECTBEHHOI'O IIPOUC- | MPOrPAMMHPOBAHUS, COCTABIIATH IPOIPAMMBI
XOXKCHUS, s penie- OINIK-2.3 HWmeer npakTU4EeCKUI ONBIT pELICHUs 3aaady
HUs 3a71a4 npodeccHo- aHAIM3a, MHTErpalMK Pa3/IM4YHBIX THIOB MPOrpaMMHOI0
HAJIbHOM JAEATENLHOCTH | obecrneyeHus

OIIK-3 | Cnocoben k pazpabotke | OIIK-3.1 3Haer MeTO/bl TEOPHUU AJTOPUTMOB, METOJIbI

CHCTEMHOIO M  IPHKIAJHOIO  MIPOrpaMMHUPOBaHUs,
OCHOBHbIE [OJIOKEHUSI M KOHLENUUH B 001acTu
MAaTEMATU4YECKHX, HH(OPMALMOHHBIX M HMMHUTALMOHHBIX




Lludgp

Komnerennus

NnuKkaTopsbl JOCTHKEHHSI KOMIIeTEHIUH
(B paMKax TAaHHOU JIMCIUTIJINHBI)

CTEMHOTO ¥ MPHKIIaI-
HOT'O IIPOrpaMMHUpPOBa-
HUSL, MATEMATHYCCKHX,
UH(GOPMALUOHHBIX U
HMUTALMOHHBIX MOJIE-
neil, cozganuio HHdop-
MaIMOHHBIX PECYPCOB
rino0anbHBIX CETEH, 00-
pa3oBaTEIbLHOTO
KOHTEHTA, NPUKJIaIHbIX
0a3 JaHHBIX, TECTOB H
CPe/CTB TECTUPOBAHUS
CHCTEM M CPEJICTB Ha
COOTBETCTBHUE CTAHJap-
TaM U UCXOJIHBIM TpE-
OoBaHUAM

MoJesen
OIlK-3.2 Vmeer coorHocuTh 3HaHug B obnactu
[IPOrPaMMUPOBAHUS, HMHTEPIIPETALMI0 TPOYUTAHHOTO,

omnpejeniaTs M Co3jaBaTb HH(POPMALMOHHBIE PECYPCh
rnodanbHBIX  ceTed, 00pa3oBaTENbHOIO  KOHTEHTA,
CPEJICTB TECTUPOBAHUSI CHCTEM

OIIK-3.3 Hmeer mnpakTHYECKHH OMNBIT MPUMEHEHUs
paspaboTku nporpaMMHOro obecrnedeHms

OIIK-6

Crnocoben noHumaThb
[PUHLIKIIEL pabOTh!
COBpPEMEHHBIX UH(OP-
MaLUOHHBIX TEXHOIIO-
r'Uil ¥ UCNOJIL30BaTh UX
JUIs peLIeHNs 3a/1a4
npodeccuoHaILHOM
JEATeIbHOCTH

OIIK-6.1 3uaer ©0asoBble NPUHUUIBI  LH(PPOBLIX
TEeXHOJIOruit u METOJIOB, HEOOXOAMMBIX B
npoeccHoHanbHOM JEeATEIbHOCTH B obnactu
(byHnameHTaabHOH MHGOPMATUKUA M HH(POPMAIMOHHBIX
TEXHOJIOTUH JUIs: U3YYEHHUS U MOJCINPOBAHUS O0BEKTOB
npodecCHOHAIBHON IESTEIbHOCTH, aHalu3a JaHHBIX,

npeacTaBiIeHHs HH(OpPMALIMK U TIp.

OIIK-6.2  VYmeer mnpuMeHsATbL  HEOOXOAUMBIE B
npogeccHoHanbHOMN NEeATeIIBHOCTH uugpoBbie
TEXHOJOTMHM M MeToAbl B o0iacTH (yHAaMEHTATILHOH
uHpopMaTUKH M UH(POPMALMOHHBIX TEXHOJIOTMH JIs:
U3ydeHUs " MOJICJTUPOBAHUS 00BEeKTOB
npoeCCHOHANBLHON  J1eATENbHOCTH, aHajlu3a JIAHHBIX,
npeacTaBieHns HHGOpPMaLUK U mp.

OIK-6.3 Bnaneer HeoOX0AUMBIMU B 1TPO(ECCUOHAIBHOM
IEATENLHOCTH TEXHOJIOTUSAMH M METOJaMu B o0iactu
GbyHaamenTanbHON MHOOPMATHKNA M MHPOPMALHOHHBIX
TEXHOJIOTUH JUIA: U3YYEHHUS U MOJECINUPOBAHUS 00BEKTOB
npodecCHOHAIBHON JEATENIbHOCTH, AaHajau3a JaHHbIX,
npeacTaBieHus HHGOpPMaLUK U TIp.

I1K-1

Crnocoben paszpabatsi-
BaTh U OTJIAKUBATb
IPOrpaMMHBIH KO

IK-1.1 3naer OCHOBbI IpOrpaMMHpPOBAHMUS;
COBPEMEHHbIE  OOBLEKTHO-OPHEHTHPOBAHHbBIE  SA3BIKU
IPOrPaMMUPOBAHUSA; COBPEMEHHBIE CTPYKTYPHBIE A3bIKH
OPOrpaMMUPOBAHMA;  A3bIKM  COBPEMEHHBIX  Ou3HEC-
MIPUIIOKEHUN

[K-1.2 Vmeer
POTPAMMHUPOBAHHUS;
KOJIUPOBAHUS

A3bIKAX
PE3yNbTAThI

KOJUPOBATh Ha
TECTUPOBATh

IIK-1.3 Buageer  HaBblkamu  pa3paboTku  Koja
MH(QOPMALMOHHON CHCTEMbI; HaBbIKAMU BepU(pHKALHH
K0J1a MH(OPMALMOHHOI CHCTEMBI

[1K-4

Crnocoben npoBoauTh
pabotsl 1o 0O6padoTke 1
aHaln3y Hay4yHO-TeX-

[IK-4.1 3Haer OCHOBBI HAYYHO-MCCJIEIOBATEIbLCKOM
JeSITENIbHOCTH B obsactu MH()OPMAIITMOHHBIX
TEXHOJIOTUH, OCHOBHBIE METOJIbl PEIICHUS] MPUKIAIHBIX




Komnerenuusn NnuKkaTopsbl JOCTHKEHHSI KOMIIeTEHIUH

(B paMKax TAaHHOU JIMCIUTIJINHBI)
3aJa4, COBpEMEHHblE  MeToAbl  HMH(OPMALMOHHBIX
TEXHOJOTUH; NPHHLMIBI MOCTPOCHHU Hay4yHOH padoThl,
METO/Ibl CcOOpa W aHajiu3a MOJYYEHHOTO Marepuana,
Croco0bl apryMeHTaluu
[TK-4.2 VYmeer npuMeHsTb [OIYYEHHbIE 3HAHUS IS
peleHus CTaHJapPTHBIX 3aja4 B obactu
UH(POPMALMOHHBIX TEXHOJIOTMH U B COOCTBEHHOH
HAaY4YHO-MCCJIEOBATEILCKON JAEATEILHOCTH
[IK-4.3 Bunageer 0a30BbIMM  HABBIKAMH [OATOTOBKH
Hay4yHbIX 0030poB M (wnu) nybnuxauuii, pedeparos u
oubnuorpaduii no TEMaTHKE NPOBOIMMBIX
UCCJICTOBAHUI HA PYCCKOM M MHOCTPAHHOM SI3bIKE

Lludgp

HU4YeCKOH uHdopmanu
U pe3yJbTaTOB UCCIIE-
NOBaHHUH

3. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OII BO

Hucrunnnna «KoMObIOTEpHBIH MPAKTUKYM MO MOJACIHPOBAHHMIO» OTHOCHTCS K
yactu, GopMHpYyeMOii ydacTHUKaMU 00pa3oBaTesibHbIX OTHOLIeHH, O61oka b1 OIT BO.

B pamkax OIl BO oOyuaromuecs Takke OCBaUBAIOT JAPYTrUe JUCUUIUIHHBI W/UJIH
MPAKTUKH, CHOCOOCTBYIOMIME AOCTHKEHHUIO 3aIUVIAHUPOBAHHBIX PE3y/IbTATOB OCBOCHMUS

JHCHHITIITHUHBI ((KOMHBIOTCPHLII?I MPAaKTHKYM 10 MOIACITHPOBAHHIOY.

Tabnuya 3.1. llepeuenv komnonenmos OII BO, cnocobcmeyioujux 00Cmudicenuio

3AnIdHUPOBAHHbBIX Pe3)ibMdmoe 0C60€HUA ducqunﬁuubi

obnactu
MaTeEMaTHYECKHX U

JuckperHas MaTeMaTHKa
U MaTeMaTH4YecKas

OcHOBBI aHa/IM3a
OONBIIUX TaHHBIX
OcHOBBI MALIMHHOTO
00yueHHs U HEHPOHHbBIE
ceTn

Komnerorepnas anredpa

Hudgp HaumenoBanue I[MpenmecrByommue MMocaeayomue
KOMIeTeHIIHH AHCHHILITHHBI/MOIYJIH, AUCUHMILTUHBI/MOAYJIH,
NPAKTHKH* NPAKTHKH'
OIIK-1 | Cnocoben npumensats | Anrebpa
(hyHI1amMeHTaIbLHbIC ABanuraueckas Metoapl onTUMH3ALUA |
3HAHHUSA, OJYUEHHBIE B | TEOMETPHUs MCCIIeIOBAHUE Omnepalunii

BriuucnurenbHble METObI
CroxacTHYeCKHH aHAJIN3

(MM) ecTeCTBEHHBIX J0THKA OecnpoBOJIHBIX ceTei

HayK, 1 UCIIOJIb30BaTh | Teopus KOHEUHbIX Texnonoruu

UX B rpacgos MHTEJUIEKTYaJIbHOIO aHaIMU3a

npogeccuoHanbHOI MatemaTHuecKkuii aHaJIu3 | JaHHBIX U IPOTHO3UPOBAHUE

JeSITEIbHOCTH Huddepenunanbabie [Ipuxnagnoit aHaaIu3 TaHHBIX
ypaBHEeHUS C UCHOJIb30BAHUEM SI3bIKA
Teopus BepostHocteit 1 | Python
MaTeMaTHYeCcKas KomnbiorepHslit NpakTUKYM
CTaTHCTUKA [0 CTATUCTHUECKOMY
Dusuka AHAJIM3Y JAHHBIX

KoMnbiorepHsiil HpaKTUKYM
110 MHTEJUICKTYaIbHBIM
cHUcTEMAM

Monayns "Cucremuoe
aIMUHHCTPUPOBAHHE U
MOJICJIMPOBAHUE CETEM




Hudgp HaumenoBaunue Ipeamecryiomue Iocaeayromue
KOMIIeTeHIHH AUCUUILIHHBI/MOYJIH, AU CUUILIHHBI/MOY.JIH,
NPAKTUKH* NPAKTHKH
Komneiorepnas nepenayu JaHHbIX"
reoMeTpus Mopyns "Texnonoruu

MapKoBCKHUE HPOLIECCHI

paspaboTku
UHTEJUIEKTYaIbHBIX CUCTEM"
Mopayns "Ananu3
[IPOU3BOAUTENIBHOCTH CETEH
5G/6G"

Monynb "bosnbine naHHbie u
HEUPOHHbIE ceTH"
Hayuno-uccnenoBarenbckas
paboTa (nosy4eHue
MEePBUYHBIX HABBIKOB
Hay4YHO-HCCIE10BATENbCKOM
paboThl)
Hayuno-uccnenoBarenbckas
paboTta

[Tpepnuniomuas npakTuka

OI1K-2

CnocobeH npuMeHsITh
KOMITBIOTEPHBIE/CyTep
KOMITBIOTEPHbBIE
METO/1bl, COBPEMEHHOE
POrPaMMHOE
obecneueHue, B TOM
YHCJIE OTEYECTBEHHOTO
HNPOUCXOKACHUS, JUIs
pelenus 3anay
npodecCUOHATBHOM
JESATENbHOCTH

Apxurtekrypa
KOMIIBIOTEPOB H
OIePaliHOHHBIE CUCTEMBI
OcHoOBBI
IpOrpaMMHPOBAHHS
Texnonorus
IpOrpaMMHPOBaHHs
OcHOBBI MaIMHHOTO
00yueHHs U HEHPOHHbBIE
cetn
HNurennexryanbHbie
CHCTEMBI
Komneiorepnast anrebpa
Komneiorepnas
reoMeTpus
Pensitnonnsie 6a3bl
JIAHHBIX
BorunciautensHble
METO/Ibl

Teopus aBTOMaTOB H
(hopMasIbHBIX A3bIKOB
[Iporpammuas
HHIKEHEPHs
ANropuTMbl MalIHHHON
rpaduxu u 06paboTku
Hu300paxeHuii

CucreMsl yrpaBlieHus
0azaMu JTaHHBIX
KubepbeszonacHoctn
NpeapUsTHS

Texnomorun
HHTEJUIEKTYaIbHOTO aHan3a
JIJAHHBIX ¥ IPOTHO3UPOBAHUE
[Tapannenshoe
NpOrpaMMHpOBaHUE
[Ipuxnagnoit aHaaIu3 TaHHBIX
C MCIOJIb30BAHUEM SI3BIKA
Python

KomnbiotepHslii IpakTuKym
M0 CTATUCTHYECKOMY
aHanm3y JaHHBIX
KomMmnbiorepHsiii NpakTUKYM
110 MHTEJICKTYaIbHBIM
cHUcTEMAM

Monyns "Texnonoruu
pazpaboTku
UHTEJUIEKTYaIbHbIX cUCTEM"
Mopnyns "Ananu3
NPOU3BOIUTENBHOCTH CETEH
5G/6G"

Monyns "bonbiiie qaHHbIE U
HelpoHHbBIE ceTH"
HayuHo-uccnenoBarenbckas
pabota (rmosyueHue
NEPBUYHBIX HABBIKOB
HAy4YHO-UCCIICA0BATEIbCKOM
paboThl)

Texuomornueckag




Hudgp HaumenoBaunue Ipeamecryiomue Iocaeayromue
KOMIeTeHI[HH AUCHUILTHHBLI/ MOY.IH, AUCHUILTHHBL/MOYIH,
NPAKTHKH® NPAKTHKH
(IpOEKTHO-
TEXHOJIOTHYECKast) MPaKTHKA
[Tpenqumniomuas mpakTHKa
OIIK-3 | Cnocoben k Texuonorus TexHnonoruu
paspaboTke nporpaMMHUpOBaHUS MHTEJUIEKTYaJIbHOIO aHaIMU3a
AITOPUTMUYECKHX U OCHOBBI MATUHHOTO JIAHHBIX U IPOrHO3UPOBAHUE
MPOTPaMMHBIX 00yuenus u Helponusle | [lapannensHoe
peuieHuii B obnacTu ceTH pOrpaMMHpOBaHUE
CHCTEMHOI'0 U HurennexryanbHbie [IpuxnagHoit aHaaIu3 TaHHBIX
HPHKJIAIHOTO CUCTEMbL C UCIOJIb30BAHUEM SI3bIKA
IporpaMMUpPOBaHU, Komneiorepnas Python
MATEMATUYECKHUX, reoMeTpus KomnbiorepHblii npakTukym
UH(OPMALIUOHHBIX U BoruuciauTenbHble 0 CTATUCTHYECKOMY
UMHUTAIIMOHHBIX METO/IbI aHAIM3Y JaHHBIX
Mojies1eH, CO3AaHHI0 Teopus aBTOMaTOB H KomnbiorepHslit NpakTUKYM
UH(OPMALIHOHHBIX (hopMalIbHBIX S3BIKOB M0 UHTEJUIEKTYIbHBIM
pecypcoB rinodansubix | Ilporpammuas cHCTEMaM
cerei, MHKEHEPHS Monynb "CucremHoe
00pa3oBaTesIbHOro aJIMUHUCTPUPOBAHHE U
KOHTEHTA, MO/JIEIIMPOBAHHE CeTeH
OpUKIaaHbIX 0a3 nepenayu JaHHbIX"
HAHHBIX, TECTOB M Mopyns "Texnonoruu
CPEeICTB TECTUPOBAHUS pa3paboTku
CHCTEM M CPEJICTB Ha UHTEJUIEKTYIBHBIX cUCTEM"
COOTBETCTBUE Mopayns "bonbinue ganHbie U
cTaHjapram u HelpoHHbIE ceTH"
HUCXOIHBIM Monyns "OcHoBbI OM3HEC-
TpeboBaHUAM AHAIMTHKH"
Mopnyns "Undopmanmnonusie
U AHAIUTHYECKUE CUCTEMBbI"
TexHonoruueckas
(TIpoeKTHO-
TEXHOJIOTMYECKas) IPaKTHKA
[Ipenauriomuas npakTuka
OIIK-6 CnocobeH 1MoOHUMATL O0paboTKka 1aHHBIX U CroxacTHYECKUN aHalnu3

OPUHLHIIEL pabOThI
COBPEMEHHBIX
UH(POPMALMOHHBIX
TEXHOIOTUH U
UCIIOJb30BATh UX 1S
pelenus 3anay
npodecCUOHATBHOM
JEeATEIBHOCTH

BU3YyaIH3aIUs

OCHOBBI MAITUHHOTO
00y4eHHs U HEIPOHHbIE
ceTH
HNurennexryanbHbie
CHUCTEMBI
Komneiorepnas
reoMeTpHus

ANropuTMbl MalIHHHON
rpaduku u 0bpaboTku
u300pakeHui
BriuucnurensHsie
METO/1bI

Teopust aBTOMaTOB U

OECIpOBOIHBIX CETEH
[IporpammHuas uHkeHepus
Texnonoruu
MHTEJUIEKTYaIbHOTO aHann3a
JIAHHBIX U IPOTHO3UPOBAHUE
[Tapannensnoe
IPOrpaMMHPOBAHUE
[TpuxnaaHol aHanu3 TaHHBIX
C MCIIOJIL30BAHUEM SA3bIKA
Python

KomnbiorepHsiil IpakTUKYM
M0 CTATUCTUYECKOMY
aHaJn3y JaHHBIX




Hudgp

HaumenoBanue
KOMINEeTeHIHH

IpemmecrByomue
JHCHHUILTHHBLI/MO/LYJIH,
NPAKTHKH®

[Mocieaywmue
AUCHMILTHHbBL/MOYJIH,
NPAKTHKH

(hopManbHBIX A3BIKOB

KomnbiorepHsiil IpakTUKYM
M0 MHTEJUIEKTYaJIbHbIM
cucTeMam

Moayns "CucremHoe
aMHUHUCTPUPOBAHUE U
MOJIETTUPOBAHUE CETEH
nepejaayu q1aHHbIX"

Monynb "Texnonoruu
pa3padoTku
UHTEJUICKTYaIbHbIX CUCTEM"
Monyns "Ananus
MPOU3BOAUTENIBHOCTH CETEH
5G/6G"

Monyns "bonbine qaHHbIE U
HEHpOHHbBIE ceTH"

Monaynb "OcHoBbI Ou3HEC-
AHAJTUTUKH"

Mopayns "Undopmaiimonssie
1 aHAJTUTHYECKHE CUCTEMBI"
HayuHno-uccnenosarenbckas
paboTa (nonyuyeHue
NEPBUYHBIX HABLIKOB
Hay4YHO-HCCIE10BATENbCKOM
paboThl)

Texunonornueckas
(rpoekTHO-
TEXHOJIOMHYECKasl) IPaKTHKA
Hayuno-uccnenoBarenbckas
pabota

[Tpenqumniomuas mpakTHKa

[1K-1

Crnocoben
pa3pabarbiBaTh U
OTIAKUBATh
MPOTPAMMHBIN KO/

ApxurtekTypa
KOMIIBIOTEPOB U
OIEPALMOHHBIE CUCTEMBbI
OcHOBBI
pOrpaMMHUPOBAHUS
OO6pabotka 1aHHBIX 1
BU3yaU3aIUs
Texuonorus
MpOrpaMMUpOBAHUS
OcHoBBI aHanmu3a
OONBIIUX TaHHBIX
OcHOBBI MALIMHHOTO
00yueHHs U HEHPOHHbBIE
ceTn
HNurennexryanbHbie
CHCTEMBI
Komneiorepnast anrebpa
Komneiorepnas
reoMeTpus

Texnomoruu
HHTEJICKTYaIbHOTO aHaIn3a
JIAHHBIX U IPOrHO3UPOBAHUE
[Tapannensnoe
pOrpaMMHpOBaHUE
[TpuknaaHo aHanU3 JaHHbIX
C UCIIOJIL30BAHUEM SA3BIKA
Python

KomnbroTepHblii npakTHKYM
10 CTATUCTHYECKOMY
aHaJIN3y JaHHBIX
KomnbiorepHslit NpakTUKYM
M0 UHTEJIEKTYAJIbHbIM
cucTeMam

Monynb "CucremHoe
aJIMUHUCTPUPOBAHHE U
MOJIEJTUPOBAHUE CETEH
nepeaavu AaHHbIX"

Monyns "Texnonoruu




Hudgp HaumenoBaunue Ipeamecryiomue Iocaeayromue
KOMIIeTeHIHH AUCUUILIHHBI/MOYJIH, AU CUUILIHHBI/MOY.JIH,
NPAKTUKH* NPAKTHKH
ANropuTMsl MalUMHHONH | pa3paboTku

rpaduku 1 00paboTKH
H300paskeHuil
CTOoXacTUYECKHIA aHATH3
0OecrnpoBO/IHBIX CETEH
Teopus aBTOMaTOB H
(hopMalIbHBIX A3BIKOB
[Tporpammuas
WUHIKEHepus

Mopaynb "OcHOBBI
OusHec-aHaTUTUKH"
Moaynb
"Mudopmannonusie U
AHAJIUTUYECKUE

MHTEJJIEKTYaJIbHbIX cUCTEM"
Monynb "Ananus
TIPOM3BOAUTEINBHOCTH CETEH
5G/6G"

Monyns "bonbiiie qaHHubie U
HeHpOHHBIE ceTH"
Texuonornueckas
(nmpoexkTHO-
TEXHOJIOrHYECKast) NPaKTHKA
HayuHo-uccnenoarenbckas
pabota

[Tpenaumnuomuas npaxkTHka

cucrembr"”
I1K-4 Cnocoben nposoauts | Ilporpammuas Texnonoruu
paboThl 1o 00paboTKE | MHIKEHEPHS] MHTEJUJIEKTYaJILHOTO aHaIn3a

W aHaJU3y Hay4vHO-
TEXHUYECKOH
uHbopMmaluu 1
pe3y/bTaToB
HCCJIEI0BAHUM

JAHHBIX U IPOrHO3UPOBAHHE
KomnbrorepHslii npakTHKym
0 CTATUCTHYECKOMY
aHanu3y JaHHbIX
KomMmnbiorepHslii IpakTUKYM
110 MHTEJJIEKTYalIbHBIM
cucreMam

Mopayns "Cucremuoe
aMUHUCTPUPOBAHUE U
MO/JICJTUPOBAHUE CEeTei
nepesayu JaHHbIX"

Monyns "Texnonoruu
pa3paboTku
UHTEJUJICKTYaIbHbIX cUCTEM"
Monyns "Ananus
NPOU3BOAUTEIBLHOCTH CETEH
5G/6G"

Mopayns "bonbinue gaHHbie U
HelpOHHbIE ceTH"
Hayuno-uccnenoparensckas
pabota (rmonyueHue
MEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIEA0BATEIILCKON
paboThl)
Hayuno-uccnenoparensckas
pabota

[Ipenauriomuas npakTuka




4. OFbEM JIUCHUILIMHBI U BU/Ibl YYEBHOM PABOThI

O06mmas

TPYAOEMKOCTh

aucimIuinebl - «KoMIbrOTepHBIN

MOOCIUPOBAHUIO» COCTABIIACT 3_321'-ICTHI:IE CAHHHIILI.

MPaKTHKYM

Tabnuya 4.1. Buovl yuebnou pabomwel no nepuodam oceoenus Ol BO 0Ous
OYHOH popmbl 06yueHus

o .. BCEI'O, Cemectp(-b1)
Buj yuednoit padorsl — 6
Konmaxkmmuas paboma, ax.u. 36 36
Jlexuu (JIK) - -
Jlaboparopusbie pabotsi (JIP) 36 36
[TpakTnueckue/cemunapckue 3ansatus (C3) - -
Camocmosmenvras paboma odyuaowuxcs, ax.u. 72 72
Koumponw (3x3amen/3a4em ¢ 0yeHkoul), ax.u. - -
O0was Tpy10eMKOCTb IHCHHILIHHBI = 108 108
3ad.ell. 3 3

5. COAEPKAHUE /JUCIITUITJIMHBI

Tabauya 5.1. Codepacanue oucyuniunsl (MoOyis) no eudam yuebHou pabomol

HaumenoBanue
pa3jae/ia
JHCIHHILIITHHBI

Copepxxanue pasjiena (Tembl)

Bun
yueOHoii
padorer’

Paznen 1.
Berpoennsie Turisl u
onepaLuyu ¢ HUMH

Tema 1.1. Knaccel 00bekTOB, 0a30BbIE THUIBI JAHHBIX:
4yuciia, CTPOKH, CIHUCKH, KOPTEXKH, CJIOBapH,
MHOKecTBa. MTepatopsl M reHepaTopsl, CTPYKTYpPHI
o0bexToB B Python. Knaccsl nannsix. [loakinouenue
OubnMoTEK, CO3/IlaHME COOCTBEHHBIX  MOJAYJICH.
DneMeHThl  (PYHKIMOHAIBHOTO NPOrpaMMUPOBAHUS
(lambda, map,zip,reduce, filter)

JIP

Tema 1.2. Wmennsie ¢ynxkuuu. OnepaTtop return.
Aprymentsr  ¢QyHKuuiA. AHOHUMHBIE  (DYHKIHH.
@yHKIusA range AN MHOTOKPATHO BBINOJIHAEMBIX
aeiicteuil. OOnactu BHAUMOCTH IIEPEMEHHBLIX B
byuximax. JloxkymeHtupoBaHue koga (yHKUUI.
Anroput™ cos3ianus QyHKIUH.

JIP

Tema 1.3. Moayns math. Maremaruueckue u
TPUTOHOMETpUYECKHE (YHKUMU. 3ajlaHue BEKTOPOB
(CMMBOJIbHBIX, YMCIOBBIX, JIOTHYECKUX) U MaTPHIL.
3alanue MMEH JJIEMEHTaM BEKTOpoB. Muaekcaiius.
Bekropubie u marpuunsie onepauuu. Onepanuu ¢
unaexkcamu. OOpanienune matpun. Pemenue cucrem
JAMHEHHBIX ypaBHEHUH.

JIP

2 sanonusercs Toibko no OUHOM popme 06yuenns: JIK — nexuuu; JIP — naGoparopubie pabotsi; C3 —

CEMHHAPCKHE 3aHATHS.

o




ATpubyThl U BCTPOECHHBIE METO/IbI OOBEKTOB Kilacca.
[Tpumep OOII-nporpammsbl. CosiaHue cOOCTBEHHBIX
uckmoueHuit. bubnuoreka psutil. Pip u virtualenv.
OcobenHocTy Ucnoib3oBaHusa. bubnuorexa requests.
KomneiorepHoe MonenupoBaHUe HPOCTHIX WIp Ha
s3pike Python

HaumenoBanue Copepxxanue pasjena (Tembl) Bun
pa3zieJa yueOHoii
AU CHHILTHHBI padoThl
Paznen 2. [Mone3nsie Tema 2.1. HWmnoprtupoBaHue  CIyxkeOHBIX H JIP
UHCTPYMEHTBL. COOCTBEHHBIX  MOjyJel. 3amyck  CKpurra ¢
[Toctpoenue napameTpaMu. l'eHeparopbl CHHCKOB, clloBapeil u
rpaukoB. AHanu3 mMHOkecTB. Moayne random s reHepanuun
JIAHHBIX. ncepnociaydanueix  uucen.  Koncrtpykuus  yield.
Monyns functools. Moayis itertools.
Tema 2.2. bubnuorexu Python mns Data Science: JIP
Numpy, Matplotlib, Scikit-learn: Bbluuciaenus ¢
nomouiso Numpy, pabora ¢ ganneiMu B Pandas.
Busyanuszanus manneix B Matplotlib. O0yuenue ¢
yuutenem B Scikit-learn. OOyuenune 0e3 yuurens B
Scikit-learn.
Paznen 3. O6bextHo- | Tema 3.1. IDlmocst u munycel mexanuszma OOIL JIP
OpPUEHTUPOBAHHOE Knacceel, o0bexTbl, arpudyrhl. KOHCTPYKTOpBI,
POrpaMMHUPOBAHHE metoabl. JlokaneHble M rno0anbHbIE NEPEMEHHBIE.
(OO0II) Moaudukaropsi JIOCTyMA. Wukancymsmus.
Hacnenosanue. MHOXKECTBEHHOE  HACIEIOBAHHE.
[Toumopdusm.
Tema 3.2. Ileperpyska OI1epaToOpoOB. JIP
[lepeonpenenenue METO/IOB. Hurepdeiicor.
Wutepdeiic wutepanuu. CoOcTBeHHBIE O0BEKTHI-
urepatopel. Jlekopatop (@property. Kommnosunus.
Ocobennoctu OOIT B Python
Tema 3.3. Cratuueckue MeTOALI U METO/IBI Kiacca. JIP

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

IMCUUTLIAHEI

Tabnuya 6.1. Mamepuansho-mexnuueckoe obecnedenue OUCYUNTUHbL

Tun ayanropun

OcHamenue AYIUTOPUH

Crnenuaiu3npoBanHoe
yuebdnoe/1aboparopnoe
obopyaosanue, 10O u
MATepPHAJIbI /LIS 0CBOEHHUS
AUCHHUILTHHBI
(npu He0OXOAMMOCTH)

Aynutopus JUis NPOBEIEHUSA 3aHATUH

MYJIbTUME/IMA MPE3CHTALMM.

PDEFE, MS Teams.

Komnsrorep/Hoytdyk ¢

JIEKLIHOHHOT O THIIA, ocHalleHHas | jgoctynoM cetu MHrepuer n
T _ KOMILIEKTOM CHeLHaNIU3UPOBAHHON | NIEKTPOHHO-00pa30BaTeIbHON
SIS mebenu; JIOCKOM (?KpaHom) U | cpeie YHuBepCUTETA,
TEXHUYECKUMHU cpeactBamu | Opaysep, I10 ans npocmorpa




CnenmnaausupoBanHoe
yuyebOHoe/1abopaTopHoe
obopyaosanue, I[10O u
Tun ayauropun OcHalenue ayiMTOpUu
MaTepHalibl VISt OCBOEHUS
AUCHHUILTHHBI
(npu HeoOXOAUMOCTH)
OC Windows unmu OC Linux,
opucubiii naxker MS Office
Kommnbiotepublii knace g nposeaenus | win  LibreOffice, [10  nna
3QHATHIN, TPYNIOBLIX M HHIMBUAYaNbHBIX | mpocMoTpa pdf (Hampumep,
KOHCYJIbTAllMi, TEKYILIEero KOHTpoJia M | acrobat reader wim evince),
KoM1bloTepHblil | TPOMEKYTOHHON aTTecTaluu, | HHTEPIPETATOp Python
KJ1ace OCHAlLlEHHas NEPCOHAIBLHBIMM | Bepcun 3.5 u  crapuie,
KOMIbIOTEPAMHU (B KOJIHYECTBE mT.), | komnuiasitop  si3bika C/CH+
JOCKOH (DKpaHOM) M TEXHHYECKHMH | gCC, penaxkTop
CpEeACTBAMHU MYJIbTHMEAMA Npe3eHTauui. | app-editors/jedit uaum aHanor.
Hononunurensnoe [10: OBS
Studio
OC Windows unu OC Linux,
obucusiii naker MS Office
. | mmun LibreOffice, IIO pgua
Aynutopuss  Ans CaMOCTOSITEILHOH
npocmorpa pdf (Hanpumep,
paboThI oOyuaronmxcs (MokeT .
Jls acrobat reader wim evince),
UCII0JIb30BATHCS Juist NpOBE/ICHU
CaMOCTOSTENIBHO s .. | HHTEpHOpeTaTop Python
. CEMHHAPCKUX 3aHATHI M KOHCYJIbTALIM),
it paboThl Bepcum 3.5 u  crapiue,
OCHAIlleHHasl KOMILIEKTOM
oOyuaronuxcs " komnuiATop  sa3bika  C/CH+
CHeuManu3upoBaHHoOl  mebenu n en1aKTo
koMmmbioTepamiu ¢ gocrynom B DMOC. gee, 5 P P
app-editors/jedit.
Jononnutensuoe I10: OBS
Studio
7. YYEBHO-METOJAUYECKOE 141 NHH®POPMAIIMOHHOE

OBECHEYEHHUWE JTUCHUIIJIMHDBI

Ocnosnas numepamypa:

1. Mapk Jlytn, «M3yuaem Python. 5-e uznanue». 2019 r.

2. Makkuamu Y., Python w amanu3 gansbix [DnexTponHblil pecypc] / Yac

Maxkkunmu - M. : JIMK Ilpecc, 2015. - 482 c. - ISBN 978-5-97060-315-4 -
Pexum nocryma: http://www.studentlibrary.ru/book/ISBN9785970603154.html

. I'ypuxoB C. P. OcHOBBI anropuTMu3anyy U nporpammupoBanus Ha Python :
yued. mocobue / C.P. I'ypukos. - M. : ®OPYM : UHOPA-M, 2018. - 343 c. -
(Beicuiee oOpa3oBaHue: bakanaspuar). - Pexum JocTyna:
http://znanium.com/catalog/product/924699

. Cammepdung M., Python na npakruke [DaexTpoHHslit pecypc]| / Mapk

Cammepdung - M. : JIMK Ilpecc, 2014. - 338 c. - ISBN 978-5-97060-095-5 -
Pexum noctymna: http://www.studentlibrary.ru/book/ISBN9785970600955.html



Lononnumenvnasa numepamypa.

1. Bonkoga B.M., IlporpammHbieé CHCTEMbl CTAaTUCTUYECKOrO0  aHaM3a.
OOHapykeHHe 3aKOHOMEPHOCTEH B JIAHHBIX C UCIOJL30BAHUEM CUCTEMbI R u
sizbika Python [Dnexrtponnsiit pecypc]: yuebnoe nocobue / Bonkoa B.M. -
HoBocubupck : Uzn-so HI'TY, 2017. - 74 c. - ISBN 978-5-7782-3183-2 -
Pexxum goctyna: http://www.studentlibrary.ru/book/ISBN9785778231832.html

2. Tlpoxopenok H. A. u gp. Python 3. Camoe neobxomumoe: Ilocobue /
[Ipoxopenok H.A., [IponoB B.A. - CI16:BXB-Iletep0Oypr, 2016. - 464 c. ISBN
078-5-9775-3631-8 - Pexxum JOCTyIa:
http://znanium.com/catalog/product/944129

3. Cysu P. A. Python: [Tocobue / Cy3u P.A. - CITI6:BXB-IletepOypr, 2015. - 759
c. ISBN 978-5 9775-1417-0 — Pexum JoCcTyma:
http://znanium.com/catalog/product/939857

Pecypcer unghopmayuonno-menexommynukayuonnou cemu «HMumepremy:
1. ObC PY/IH u croponnue 3bC, K KOTOPBIM CTYJI€HTbl YHUBEPCUTETA UMEIOT
JOCTYI Ha OCHOBAHUH 3aKJIIOUEHHBIX JOMOBOPOB:
— DmnektpoHHo-Oubnuoreunas  cucrema PYJIH — DObC  PYIH
http://lib.rudn.ru/MegaPro/Web
— DOBC «Yuusepcurerckas 6ubdnmnorexa onmain» http://www.biblioclub.ru
—  OBC [Opaiir http://www.biblio-online.ru
— DOBC «KoncynbTanT cTynerra»y www.studentlibrary.ru
— DBC «Jlaub» http://e.lanbook.com/
— ObC «Tpoutkuiit MOCT»

2. ba3pl 1aHHBIX U IOMCKOBBIC CUCTEMBL:

— 3JEeKTPOHHBIN (OH]] MPAaBOBOH U HOPMATHUBHO-TEXHUYECKOH JOKYMEHTALUU
http://docs.cntd.ru/

— mnouckosas cucrtema Anmexkc https:// www.yandex.ru/

— mnowuckoBas cuctema Google https://www.google.ru/

— pedeparusHas 6a3za ganHeix SCOPUS
http://www.elsevierscience.ru/products/scopus/

—  Odwunmanbubiii caiit s3pika Python https://www.python.org/

— Camoyuurens Python https://pythonworld.ru/samouchitel-python

Yuebno-memoouueckue  mamepuanvi o camocmosmensvHou  pabomsl
obyualowuxcs npu 0ceoeHuu ()MCL{MHJIHHbl[-biO{)yﬂﬂj.'

1. JlTaGopaTopHblil pakTUKyM 10 aucuuruinie « KoMmbroTepHbId MPaKTUKYM IO
MOJICIIMPOBAHHION.

3 - Bee yueOHO-MeTOAMYECKHME MAaTEPHAILLL JJI CAMOCTOATENbHOI paboTh! 00y4aloIUXCs pasMeILaoTes B
COOTBETCTBHU C ACHCTBYIOLUM [TOPSAKOM Ha cTpaHuue aucuuniuns B TYHUC



8. OLEHOYHBIE MATEPHAJIbBI W BAJUIbHO-PEUTUHIOBAS
CUCTEMA OLHEHUBAHUSA YPOBHA COOPMHUPOBAHHOCTH
KOMIIETEHIIUHA ITO JTUCHUIIJIMHE

OlueHOYHbIE MATEpUAJIbl U OAILHO-PEHTHHIOBAs CUCTEMA' OLCHUBAHUS YPOBHS
c(hOpMHUPOBAHHOCTH KOMIETEHIIMH (YacTH KOMIIETEHI[MH) [0 MTOraM OCBOCHHS
IUCUMIUINHBL «KOMIBIOTEPHBIM MPAaKTUKYM [0 MOJCIMPOBAHUIO» IPEACTABICHB B
[Tpunoxenun k Hactosimien Pabouei nporpaMme AUCUUILIUHBIL.

PA3PABOTUHKHU: P
Jouent kaeapsl MPUKIAHOI Q W%#*J& B.O.Beruuen

HH(OPMATHKH U TEOPUH BEPOATHOCTEH

Homxnocrts, BYII IMoamnuce Damunua 1.0.

h
PYKOBOJWUTEJIb BYII: .-"{ =

3aB. kadeapoit npUKIaAHOH
UH(OPMATHKH H TEOPUH BEpOSTHOCTEI]

K.E. Camyiinon

Haumenosauune BYII IMoamnuce Ddamunna 1.0.
f"%’l f'/‘
PYKOBOJAMUTE.JB OI1 BO: Il' / ,t_/
3aB. kadeapoil npuknasHoh [ ¥ K.E. Camyiinos

HH(OPMATHKH H TEOPUH BEPOATHOCTEI

JHomxnocts, BYII Ioanuce damunua 1.0.

4 - OM u BPC ¢opmupytores Ha OCHOBaHHH TPeDOBAaHMHA COOTBETCTBYIOLIETO JIOKAILHOTO HOPMATHBHOI'O AKTA
PYJIH.



