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1. EJIb OCBOEHUSA JINCUUTLTAHBI

Ilenpro ocBoeHUs AUCUUILINHBL «KOMIBIOTEPHBIM MPAKTUKYM [0 MOJCIHPOBAHUION
ABAsieTC  ()OPMHPOBAHHWE Yy  CTYJCHTOB  HAaBBIKOB, COOTBETCTBYIOIIMX  BHJaM
npodeccnoHaIbHON JesITeIbHOCTH, Ha KOTOPhIE OPUEHTHPOBaHA NporpaMma OakanaBpuara,
HEOOXOAMMBIX /ISl PeLICHHSI CIeIYIOIIUX MPo(ecCHOHATbHBIX 3a/1a4:

* BBEJCHMC yJalIUXCs B NPEAMETHYH 00JIaCTb TCOPUHU U NPAKTUKU BBIYUCIUTEIbHBIX
AITOPUTMOB Ul IOCTPOCHHUS MATEMAaTHYECKUX MOJENCH M HMHCTPYMEHTAJIBHBIX
CPE/CTB 10 TeMaTUKE J1adopaTOPHBIX padoT;

* NPUMCHEHUE MATEMATUKO-CTATUCTUYECKUX MPOTrPaMMHBIX MPOAYKTOB Ul PELICHUS
3a7ad  MOJENUPOBAHUSA HMH(POPMALMOHHBIX U TEIEKOMMYHHUKAIIHOHHBIX CHCTEM,
KOTOPBIC TECHO CBA3aHbl C MPUKIAJHBIMU 3a/7a4aMH TCOPHUHM BEPOSTHOCTEH WU
MaTeMaTH4YECKON CTAaTHCTHKHU, pealu3anuy 0a30BBIX MaTeMaTHYECKUX MOJENeH u
BU3yaJIM3aLUU PE3yIbTaTOB MATEMATHYECKOTO MOACIIMPOBAHHUSI.

2. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA JTUCIHHUII/IMHBI

OcBoenue aucnumiauHbl  «KOMIBIOTEPHBIM MPAKTHUKYM 10  MOJCIHPOBAHUIO»

HampaBlieHO Ha (opMmupoBaHue y OOyYAIOHIMXCA CIHEAYIONMX KOMIIETEHIUH (4acTu
komrneteniuii): OITK-1; OITK-2; OITK-3; OIIK-6; [1K-1; TTIK-4

Tabnuya 2.1. Ilepeuenv komnemeHnyut, opmupyemulx y 06y4aowuxcs npu 0c8oeHuu
QUCYUNTUHBL (Pe3YTbmambl 0C80HUS OUCYUNIIUHDL)

KOMIBIOTEPHBIE/CYynep-
KOMITBIOTEPHBIE METO-
JIbl, COBPEMEHHOE T1PO-
rpamMMHOe obecneue-
HHE, B TOM YHUCIIE
OTE4YECTBEHHOTO TIPOKC-
XOKJICHUS, JIJIsl perie-
HUS 3a/1a4 IpodeccHo-
HAJILHON JAeSTEIBHOCTH

HIudgp Komnerenuus HHauKaTOPBI AOCTHKEHNS KOMIIETEHIIUH
(B paMKax J1aHHOH JUCIUILINHEI)

OIIK-1 | CrocobeH npumMeHsTh OIIK-1.1 3HaeTr OCHOBHBIE ITOJOKEHUSA U KOHLIEIIIIHU B 00na-
(GyH1aMEHTaNbHbIE 3Ha- | CTH MAaTEMaTHYECKUX M €CTECTBEHHBIX HAYyK; 3HAET OCHOB-
HUS, TIOJYYEHHBIE B 00- | HYIO TEPMUHOJIOTHIO
nactu MatemaTuueckux | OIIK-1.2 Ymeer ocymectBuars nepBuuHsiii cOop U aHamus
¥ (MIH) €CTECTBEHHBIX | MaTepHasa, HHTEPIPETUPOBATL PA3IMYHBIC MATEMATHYECKHUE
HayK, ¥ UCIOJIb30BaTh O0BEKTEI
UX B podeccronab- OIIK-1.3 Mmeer npakTU4decKuil OmbIT padoThl ¢ pelIeHUEM
HOMU eATeNbHOCTU CTAHJAPTHBIX MATCMATHYCCKHX 3aJ1a4 M MPHMCHACT €ro B

npodecCHOHANIBHON esITEIbHOCTH
OIIK-2 | Crocoben npumMeHsTh OI1K-2.1 3HaeTr OCHOBHBIE ITOJIOKEHUSA U KOHLIEIIIUA B 00a-

CTH TpPOTPAMMHPOBAHUSA, APXUTEKTYPY A3bIKOB IPOrpaM-
MHPOBaHHs, 3HAET OCHOBHYIO TEPMHUHOJIOTHIO, 3HAKOM C CO-
nepskanuem Enunoro Peectpa Poccuiickux nporpamm

OIIK-2.2 Ymeer aHaIW3UPOBATh TUIIOBBIE SI3BIKU MPOrpaM-
MHPOBaHUS, COCTABIISATE [IPOTPAMMBbI

OIlK-2.3 HMmeer npaxkTUYECKUH ONBIT pelIeHus 3ajad
aHanu3a, MHTErpalid Pa3IMYHbIX THHOOB MPOrPaMMHOIO
obecneueHus




udgp

Komnerenuus

UnankaTops! 10CTHKEHUS KOMIIETEHLIHH
(B paMKax JaHHOM JUCIUILIUHbI)

OIIK-3 | CnocobeH k paspa- OIIK-3.1 3naer MeTo[bl TEOPHHU AITOPHTMOB, METObI CH-
OoTke anropurmMuye- CTEMHOr0 M MPHUKJIAIHOrO NPOTrpaMMUPOBAHMS, OCHOBHBIE
CKUX M NIPOrPAMMHBIX | MOJIOKEHUS U KOHLIENIUU B 00JaCTH MAaTeMaTU4ECKHX, UH-
petenuii B 061acTH cu- | (OpMALMOHHBIX H UMUTALIMOHHBIX MOJENEH
CTEMHOTI'0 U MPUKJIa- OIIK-3.2 YMeeT cOOTHOCHTb 3HaHUs B 00JACTH MpOrpam-
HOIO IIPOrpaMMHUPOBA- | MUPOBAHUS, UHTEPIPETALUIO MPOYUTAHHOIO, ONPEESTh U
HHS, MATEMATUYECKHUX, | CO3/1aBaTh MH(OPMALMOHHBIE pecypchl rIo0albHBIX CETEH,
MH(MOPMALMOHHBIX U 00pa3oBaTeIbHOrO KOHTEHTA, CPEACTB TECTHPOBAHUA CUCTEM
UMUTALHOHHBIX MOJIE-
neid, co3nanuio undop- OIIK-3.3 HMwmeer npakTHUeCKUH ONBIT HNPHMEHEHHs
MALHOHHBIX PECYPCOB pa3paboTkH NMporpaMMHOro obecrnedyeHus
rino0ajabHbIX ceTeH, 00-
pa30BaTENbHOTO
KOHTEHTA, IPUKIAIHBIX
0a3 JaHHBIX, TECTOB U
CPe/CTB TECTUPOBAHUS
CHCTEM M CPEJICTB HA
COOTBETCTBHE CTaHAAp-

TaMm U UCXO/IHBIM Tpe-
OoBaHMsIM

OIlK-6 | CnocoOeH noHUuMaTh OITK-6.1 3naer 6a30Bbie NPHHLMIILI LU(POBLIX TEXHOIOTUH
HOPUHLIUIIBEL pabOThI U METO/I0B, HEOOXO0IUMBIX B NPO(eCCUOHANBHON AEATEIbHO-
coBpeMeHHbIX MHOpP- | cTH B obiacTH (yHIaMeHTaNnbHONH MH(GOpPMAaTUKH U UHGOP-
MALIMOHHBIX TEXHOJIO- | MALIMOHHBIX TEXHOJIOTHH [UIs: U3YyYEHHS U MOJCTHPOBAHUS
I'Mil ¥ UCTIOJIB30BAaTh UX | 00BEKTOB NPOGECCUOHATILHON NEATENBHOCTH, aHAIU3a JlaH-
JUISl pelIeHuns 3a1ay4 HBIX, IPEACTaBIeHUs] HH(OPMALIUY U TI.
npodeccuoHanbHOH OIIK-6.2 Ymeer npuMeHsTb HEOOXOAHMbIE B mpodeccuo-
JeATeNbHOCTH HaBHOM J1eATeNLHOCTH HU(POBBIE TEXHOIOTHH U METObI B

obnactu pyHaamMeHTanbHON HHOPMATUKH U HH(POPMALMOH-
HBIX TEXHOJOTHH JJIs: U3Y4E€HUS M MOJCIUPOBAHUSA O0BEK-
TOB NIpOo(decCHOHAIBHON JEATEIbHOCTH, aHAIM3a [1aHHBIX,
npeacTaBiIeHus HHGOPMALUK U TIp.

OIlK-6.3 Bnaneer HeoOXOAMMBIMH B IPO(ECCHOHAIBHOM
JESATENILHOCTH TEXHOJIOTUSIMU M METoJiaMM B 00JacTH
¢ynnameHnTanbHON  MHGOPMATHKM W UH(OPMALMOHHBIX
TEXHOJOTUHM JIJIsi: W3YHEHUsT U MOJeIUPOBaHUS O0BLEKTOB
npo(ecCHOHANBHON  AEATENLHOCTH, aHalIM3a  JaHHbIX,
npejacTapieHust HHOpPMALMK U 1Ip.

ITK-1 Cnocoben paszpabarel- | IIK-1.1 3HaeT OCHOBBI NMpOrpaMMHpOBaHMS; COBPEMEHHbLIE

BaTh M OTJIAXKUBATh
IPOrpaMMHbBIA KO

O00BEKTHO-OPUEHTUPOBAHHBIE A3BIKM I[IPOrPAMMHPOBAHHS;
COBPEMEHHBIE CTPYKTYpPHBIE S3bIKM IIPOrPAMMHPOBAHUS]
A3BIKH COBPEMEHHBIX OU3HEC-NPHIOKEHHH

[1K-1.2 ¥meer KoaupoBaTh Ha A3bIKAX MPOrPAMMHPOBAHHS;
TECTUPOBATH PE3YyIbTAThl KOJHPOBAHUs

IK-1.3 Bnaneer HaBbIKaAMH pa3paboTku KoJa
uH(pOPMAIMOHHON CUCTEMBI; HABBIKAMHU BepU(UKAIIMU KO




Hiugp Komnerenuus UnankaTops! 10CTHKEHUS KOMIIETEHLIHH
(B paMKax JaHHOM JUCIUILIUHbI)
UH(pOPMAITMOHHON CUCTEMBI
[1K-4 Crnoco0eH npoBoOaUTh [K-4.1 3Haer OCHOBBIL HAy4YHO-UCCIIE10BATENLCKOM

pabotbl o 0OpabdoTKe U
aHaIM3y HAY4YHO-TEX-
HUYECKOH uH(popMaLun
U Pe3yJIbTaTOB UCCIIe-
IOBAHUH

JESTEILHOCTH B 001acTl MHGOPMAIIMOHHBIX TEXHOJOTHH,
OCHOBHBIE ~ METO/Ibl  PEIIEHUS  [PUKIAJHBIX 33734,
COBPEMEHHBIE METOJAbl HH(OPMALMOHHBIX TEXHOJIOT'H;
IOPUHLIKIIBL TOCTPOCHUS HAYYHON paboThl, MeTOABI cOopa U
aHaJIM3a MOJIyYeHHOT0 MaTepHasIa, CriocoObl apryMeHTaluu

[IK-4.2 VYmeer npuUMEHATh TMOJYyYEHHBbIC 3HAHUS IS
pelieHus: CTaHAAPTHBIX 33]a4 B 00J1acTH MH(OPMALIMOHHBIX
TEXHOJOTHH U B COOCTBEHHOH HAY4YHO-HCCIIEI0BATEILCKON
JEeSATEIbHOCTH

[1K-4.3 BnaneeT 6a30BbIMH HABBIKAMH TOIOTOBKH HAYUHBIX
0030poB H (unu) nydnukauui, pedeparos u dubanorpaduii
[0 TEMAaTHKE MNPOBOJUMBIX MCCIEIOBAHUH HA PYCCKOM M
UHOCTPAHHOM $I3bIKE

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunnnna « KoMIbIOTepHbIH MPAKTUKYM 110 MOJICIMPOBAHUIO» OTHOCUTCS K 4aCTH,
(opMupyemoit yuactHukaMmu o0pazoBarenbHbIX oTHONIeHUH, O11oka b1 OIT BO.

B pamkax OIl BO oOywarommecs Takke OCBAMBAIOT APYTHe MUCHHUILIUHBI W/HIN
OPAaKTUKH, CHOCOOCTBYIOIIHE JOCTHKCHHUIO 3allJTAHMPOBAHHBIX PE3YJIbTATOB OCBOCHUS
JUCHUIUINHBI « KOMIIBIOTEPHBIHM NPAKTUKYM 110 MOJICTHPOBAHUIOY.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyouux 00Cmudicenuio
3ANIAHUPOBAHHBIX PE3VIbMAMOE 0CE0CHUSL OUCYUNIUHDL

obnactu
MAaTeMaTHYECKUX U
(M11) eCTeCTBEHHBIX
HayK, U UCITO/Ib30BATh
UX B
npo¢eCcCHOHATIBHOM
JEATENbHOCTH

JuckpeTHas maTeMaTHKa
M MaTeMaTu4ecKas JIOruka
Teopus xoneunsix rpagos
Maremaruueckuii aHanus
Huddepenunanbubie
ypaBHEHUS

Teopus BeposTHOCTEH U
MaTeMaTu4ecKas
CTaTUCTHUKA

®duzuka

OcHOBBI aHaNIN3a

HIudgp HaumenoBanue I[MpenmecrByroiue [Mocaenywuue
KOMIIETeHIIHH AHCHHILIMHBI/MOIYJIH, AMCHUILTUHBL/MOIYJIH,
HPAKTHKH® NPaKTHKH'
OIIK-1 Cnocoben npumensats | Anredpa MapkoBckue poieccsl
byHrameHTanbHBIE AHanutHueckas MeTtoap! onTUMH3ALAH U
3HAHUS, IOJYYCHHBIE B | TEOMETPUS UCCIIeIOBAHKE OnepaLui

BeruucaurensHbie METO/ bl
CroxacTuueckuii aHanus
OecrpoBOAHBIX ceTEH
Texunonoruun
MHTEIUIEKTYaIbHOIO aHAIU3a
JTAaHHBIX U [IPOTHO3UPOBAHUE
Mojenu na runeprpadgax
KoMinbloTepHblil TPaKTUKYM
MO0 CTATUCTUYECKOMY aHAIU3Y
JTAHHBIX

KoMmnbloTepHblil TPakTHKYM




Hludgp HaumenoBanue IIpemmecryroimue Hocaenyomue
KOMIIeTeHIIHH AUCHHILTHHBI/MOY.IH, JAUCUHUILTHHBI/MOY.IH,
NpaKTHKH* NPAKTHKH

OO0JIBIIUX JAHHBIX
OCHOBBI MAIIIMHHOTO
o0yueHust 1 HeHPOHHbIE
ceTH

Komnbiotepnas anredpa
KomnsrotepHas
reoMeTpus

10 UHTEJUIEKTYaJIbHBIM
CHCTEMAM

Monyinb "Cucremnoe
aJIMUHUCTPUPOBAHUE U
MOJEIMpPOBaHUE ceTell
nepeaadyu JaHHbx"

Mopayns "TexHnonoruu
paspaboTtku
MHTEIUJIEKTYAJIbHBIX cCHCTEM"
Mopayns "Ananus
HNPOU3BOAUTEILHOCTH CETEH
5G/6G"

Monyib "bosbiiiue 1aHHbIE U
HEHpOHHBIE ceTH"
Hayuno-uccrnenoBarenbckas
pabota (nmonyueHue
HNEPBUYHBIX HABBIKOB HAYYHO-
UCCIIEI0BATENLCKOH paboThl)
Hayuno-uccnenoBarenbckas
pabota

[Tpenauniomuas npakTuka

OIlK-2

CnocobeH npuMeHsITh
KOMIIbIOTEPHBIE/CYNIEPK
OMIIbIOTEPHBIE METO/IbI,
COBPEMEHHOE
IpOrpaMMHOe
obecrieueHue, B TOM
YHCIIE OTEYECTBEHHOIO
MPOUCXOKIACHUS, 115
pelieHus 3aaay
npogecCHOHAIBHOM
AESATENBEHOCTH

Apxurexrtypa
KOMITBIOTEPOB U
OIEPaLMOHHBIE CUCTEMbL
OcHOBBI
IpOrpaMMHUPOBAHHS
Texnonorus
HIpOrpaMMUPOBAHUS
OCHOBBI MALIMHHOTO
o0yueHust 1 HEHPOHHbIE
cetu
WUHTennekTyanbHbie
CUCTEMbI
Komnbrorepnas anredpa
KomnblotepHas
reoMeTpus

PensiuonHbie 6a3bl JaHHBIX
Cucremsl ynpasnenus 6azamMu
JTAHHBIX
Kubepbeszonacuocts
HpEeANpHATHS

AJIrOpUTMBI MALTMHHON
rpauku u o0paboTKn
M300paKeHui
BeruucianrenbHbie METO/1bl
MaremaTuueckoe
MO/IeJTMPOBAHHE
UmuranmonHoe
MOJIEITMPOBAHHE
CroxacTuueckuii aHanmus
OEeCrpoBOAHBIX CETEH
Teopust aBTOMaTOB U
(opManbHbIX S3BIKOB
[TporpammHuasg uHKeHepHs
Texunonoruu
HHTEJUIEKTYaTIbHOIO aHaIu3a
JTAHHBIX U [IPOrHO3UPOBAHHE
[TapamiensHoe
OpOrpaMMUpPOBaHHE
Mojaenu na runeprpadgax
KoMinbloTepHbIil TPaKTUKYM




Lludgp

HaumenoBanue
KOMIIeTeHIIHH

[peamecrByomue
AMCHUILTHHLL/MOIYIH,
NPAKTHKH®

[Mocaenywuue
JAMCUMILTUHBI/MOYJIH,
NPAKTHKH

[0 CTATUCTUYECKOMY aHAIH3Y
JTAHHBIX

KomnbioTepHblil NpakTHKYM
[0 UHTEIUIEKTYaIbHBIM
cucTeMam

Monyns "Texnonoruu
pa3paboTku
UHTEUJICKTYaJIbHBIX cCHCTEM"
Mopaynb "Ananus
[POU3BOUTENLHOCTH CeTeH
5G/6G"

Monyns "bosbliine 1aHHbIE U
HeifpoHHble ceTn"”
Hayuno-uccnenoBarenbckas
pabota (nmoiayueHue
HNEPBUYHBIX HABBIKOB HAYYHO-
UCCJIEI0BATEILCKON paboThl)
Texnonornueckas (IPOEKTHO-
TEXHOJIOrHYeCcKast) MpaKTUKa
[TpenuninomHas npakTuka

OI1K-3

CrnocobeH k
paspaboTtke
aNropUTMUYECKUX U
POrpPaMMHBIX
petenuii B obnactu
CUCTEMHOIO U
NPUKIIATHOTO
IpOrpaMMHUPOBAHMS,
MaTEeMATUYECKHUX,
UH(POPMALHOHHBIX U
UMUTALHOHHBIX
MOJIeNeH, CO3IaHHI0
HH(POPMALHOHHBIX
PECYPCOB T100aNBHBIX
Cereit,
00pa30BaTEILHOrO
KOHTEHTA, NPUKIIA/IHBIX
0a3 JaHHBIX, TECTOB H
CPEJICTB TECTHPOBAHHS
CHCTEM M CPE/ICTB Ha
COOTBETCTBUE
CTaHJapTaM u
HUCXOHBIM
TpeboBaHUIM

Texnonorus
POrpaMMHUPOBAHUSA
OCHOBBI MalIMHHOT'O
00yueHUs 1 HEHPOHHBIE
ceTu
WUuTennexkTyanbHbie
CUCTEMbI
Kommnbrotepnas
reoMeTpHst

BeruucnurenbHbie METO/IbI
MaremaTuieckoe
MOJEIHPOBaHHE
HUmurarmonHoe
MOJEJIMPOBAHUE
CroxacTuveckuii aHaamu3
OEeCrIpOBOAHBIX CETEH
Teopust aBTOMaTOB U
(dopMabHBIX A3BIKOB
ITporpammuas uHKeHepHs
Texnonoruu
MHTEIUICKTYaTbHOIO aHAIHU3a
JTAHHBIX U IPOrHO3UPOBAHUE
[TapannensHoe
[POrpaMMHUPOBAHUE
Mojenu Ha runeprpadax
KomnbioTepHblii NpakTUKYM
[0 CTATUCTUYECKOMY aHAIU3Y
JTAaHHBIX

KomnbrotepHbiii npakTukym
[0 UHTEIUIEKTYaIbHBIM
cUcTeMam

Mopyib "Cucremtoe
aJIMMHUCTPUPOBAHHE U
MOJEJIMPOBaHHE CETEH
nepeavn JaHHbX"




Hludgp HaumenoBanue IIpemmecryroimue Hocaenyomue
KOMIIeTeHIIHH AUCHHILTHHBI/MOY.IH, JAUCUHUILTHHBI/MOY.IH,
NpaKTHKH* NPAKTHKH
Monyns "Texnonoruu
pa3paboTku

UHTEUJICKTYaJIbHBIX cCHCTEM"
Monynb "bosbiiue 1aHHble 1
HeiipoHHble ceTn"

Monynb "OcHoBbl OU3HEC-
aHaJTUTUKA"

Monyns "UndopmaninonHsie
U QHAJIMTUYECKUE CUCTEMBbI"
Texnonornueckas (IPOEKTHO-
TEXHOJIOTHYECKasl) PaKTHKA
[Tpeaunnomuas npakTuka

OIIK-6

Cnocoben noHumarhb
TIPUHLMITEI PabOTHI
COBPEMEHHBIX
HH(POPMALHOHHBIX
TEXHOJOTUIH U
UCHOJIb30BaTh UX IS
peleHus 3aaa4
npodeccuoHanbHOM
JeSTeNbHOCTH

ObpaboTka JaHHbIX U
BU3yanu3aus

OCHOBBI MAIIIMHHOTO
o0yueHust ¥ HEHPOHHbIE
ceTu
WUHTennekTyanbHbie
CUCTEMBI
Komnbrotepnas
reoMeTpus

ANropUTMBI MAIIUHHON
rpaduku 1 00paboTKH
n300paKeHui
BeruucnurenbHbie METO/IbI
Maremaruieckoe
MOJIEIIMPOBAHUE
UmuraiimoHHoe
MOJIEJIMPOBaHUE

CroxacTuuecKuii aHanms3
OecrpoBOAHBIX ceTEH
Teopust aBTOMaTOB U
(opManbHbIX S3BIKOB
[Tporpammuas uHkeHepusi
Texunonoruu
HHTEJUIEKTYaTIbHOIO aHaIu3a
JTAHHBIX U [IPOrHO3UPOBAHHE
[TapannensHoe
OporpaMMupoOBaHUE
Mojenu na runeprpadgax
KoMinbloTepHblil TPaKTUKYM
[0 CTATUCTUYECKOMY aHAIHU3Y
JTAHHBIX

KoMnbloTepHblil TPakTHKYM
[0 UHTEIIEKTYalbHbIM
cucTeMam

Mopyns "Cucremtoe
aJIMUHUCTPUPOBAHUE U
MOJEIMPOBAHUE CETEH
nepeaavn JaHHbIX"

Mopaynb "Texnonoruu
pa3paboTku
UHTEJUIEKTYAJIbHBIX CHCTEM"
Mopyns "Ananus
HPOU3BOUTENLHOCTH CeTEH
5G/6G"

Mopyns "bosnbliiue naHHble U
HEHpOHHBIE ceTH"

Monynb "OcHoBbI OM3HEC-
aHaauTuKu"

Mopyns "Uudopmannontsie
U AHAJIMTUYECKUE CUCTEMBI"
Hayuno-uccnenoBarenbckas




Hludgp HaumenoBanue IIpemmecryroimue Hocaenyomue
KOMIIETEeHIIHH AMCHUILTHHLL/MOIYIH, JAMCHUILIAHBI/MOYIH,
NpaKTHKH* NPAKTHKH
pabota (nmonyueHue
MEePBUYHBIX HABBIKOB HAy4HO-
UCCIIEI0BATENLCKON paboThl)
Texnonornyeckas (MpoeKTHO-
TEXHOJIOTHYECKas) MPAKTHKA
HayuHo-uccnenoBarensckas
pabora
[Tpenuninomyas npakTuka
[TK-1 Cnocoben Apxurekrypa ANTropUTMBI MAIIMHHOM
pa3pabarbIBaTh U KOMIBIOTEPOB U rpauku u o0padboTKn
OTIIaKUBATh OMEpalMOHHBIE CUCTEMBL | U300paskeHUiH

OpOrpaMMHBIH KO/

OcHOBEI
HIpOrpaMMUPOBAHUS
OG6paboTka JaHHBIX 1
BU3YyaIU3aIIHs
Texnonorus
POrpaMMHUPOBAHUSA
OcHOBBI aHAIH34
OOJILIINX JaHHBIX
OCHOBBI MALTMHHOI'O
00yueHUS U HEHPOHHBIE
cetH
WUHTennekTyanbHbie
CHCTEMBI
Komnbiotepnas anredpa
KomnsrotepHas
reoMeTpus

CroxacTHyecKuii aHanm3
OecrpoBOAHBIX CeTeH
Teopus aBTOMaTOB U
(hopMasbHBIX A3BIKOB
[IporpammHas uHKeHEpHs
Texuonoruun
UHTEIUICKTYalIbHOIO aHANHU3a
JTAHHBIX U [IPOTHO3UPOBAHUE
[TapannensbHoe
HpOrpaMMHUPOBAHUE

Mojaenu Ha runeprpadgax
KoMnbloTepHblil NPakTUKYM
[0 CTATUCTHYECKOMY aHAIM3Y
JTAaHHBIX

KomnbioTepHblil NpakTHKYM
M0 UHTEIIEKTYaIbHBIM
cucTeMam

Mopynb "Cucremtoe
aJIMUHUCTPUPOBAHUE H
MOJEIMpPOBaHHE ceTel
nepenavu JaHHbIX"

Mopynb "Texnonoruu
pazpaboTku
UHTEJUICKTYAJIbHBIX CHCTEM"
Mopaynb "Ananus
HPOU3BOUTEILHOCTU CeTeH
5G/6G"

Monynb "bosbline gjaHHble 1
HeiipoHHble ceTn"”

Monyinb "OcHoBbl OM3HEC-
aHAJTUTUKN"

Moayis "Undopmannonusie
U QHAJIUTUYECKUE CUCTEMBbI"
Texnonoruyeckas (IpoeKTHO-
TEXHOJIOrHYeCKas) NpakTHKa




Hludgp HaumenoBanue IIpemmecryroimue Hocaenyomue
KOMIIeTeHIIHH AUCHHILTHHBI/MOY.IH, JAUCUHUILTHHBI/MOY.IH,
NpaKTHKH* NPAKTHKH
Hayuno-uccnenoBarenbckas
pabora
[Tpeaunnomuas npakTuka
I1K-4 CnocobeH npoBoauTh - [Tporpammuas uHKeHEpHs]

paboTsel 110 00paboTke U
aHaIu3y Hay4HO-
TEXHUYECKOH
uHpopmaruu 1
pe3yJIbTaToB
UCCIIeI0BaHMIH

Texuonoruu
MHTEIUIEKTYaIbHOIO aHAIU3a
JTAaHHBIX U [IPOTHO3UPOBAHUE
KomnbrotepHbiii npakTukym
[0 CTATUCTHYECKOMY aHAIM3Y
JTAaHHBIX

KoMnbloTepHbiil TpakTUKYM
[0 UHTEIUIEKTYaIbHBIM
cucTeMam

Momaynb "Cucremtoe
aJIMUHHCTPUPOBAHUE U
MOJeIUpOBaHue ceTeil
nepenavu JaHHbIX"

Monynb "Texnonoruu
pa3paboTku
UHTEJUICKTYJIbHBIX CHCTEM"
Mopaynb "Ananus
HNPOU3BOIUTEIBLHOCTHU CETEe
5G/6G"

Monynb "bosbiiue 1aHHble 1
HeiipoHHble ceTn"
HayuHo-uccnenoBarensckas
pabora (nmonyueHue
MEPBUYHBIX HABBIKOB HAYYHO-
UCCJIE0BATEILCKON PaboThl)
HayuHo-uccnenoBarensckas
pabota

[Tpeaunnomuas npakTuka

4. OFBEM JIUCHUILIMHBI U BUJIbl YHEBHOM PABOThI

O0was

TPY10E€MKOCTh

JHUCTHITIIHHBI

MOOCITUPOBAHUIO» COCTABIIACT 3_321'-ICTHbIC CIOHHHIIBI.

«KomMmnbroTepHslit

NPakTUKyM IO




Tabauya 4.1. Buow yuebnoii pabomel no nepuodam oceéoenus OIl BO onn OYHOH
gopmbl 06yuenus

. i - BCETI'O, Cemectp(-bl)
Buj yyedHoii padorsl AL 4
Koumaxmmuas paboma, ax.u. 36 36
Jlexnuu (JIK) - -
Jlaboparopusbie padotsi (JIP) 36 36
[TpakTnueckue/cemunapcekue 3austus (C3) - -
Camocmosmensuas paboma ody4aouuxcs, ax.u. 72 72
Koumpons (ax3amen/zavem c oyenkoll), ax.u. - -
O0was Tpy10eMKOCTb JUCHHILTHHbI ak. 1. 108 108
" 3a4.e.. 3 3

5. COAEP KAHME /JUCIIUILJIMHbI

Tabnuya 5. 1. Codeporcanue oucyuniunsl (MOOYI) RO 8UOAM YuebHOU pabombl

HaumeHoBaHue Coaep:kanue pasjedia (TeMsl) Buj1 yueoHoii
pa3jena IUCHHILIHHBL paborsl’
Paznen 1. Berpoennsie | Tema 1.1. Knaccel 00bekToB, 0a30Bble THIBI JTaHHBIX: JIP
THUITBI ¥ OTIEpaIiu ¢ 4YHuClia,  CTPOKH,  CIUCKH, KOPTEXKH,  CIOBapH,

HUMHU MHOXkecTBa. Mreparopel M reHepaTropsl, CTPYKTYPSI

o0bexktoB B Python. Knaccel pauusix. Iloakmouenue
OubIMOTEK,  CO3JaHME  COOCTBEHHBIX  MOIYJICH.
OneMeHThl  (hYHKLIMOHAIBHOIO  MPOrpaMMHPOBAHUS
(lambda, map,zip,reduce, filter)

Tema 1.2. WUmennsie ¢yuxkuun. Omneparop return. JIP
Aprymentsl  (GyHKuMidA.  AHOHUMHBIE  (DYHKIIMH.
@®yHkuus range Ui MHOTOKPATHO  BBINOJIHAEMbBIX
nevicrBui,  OOnactm  BHJIMMOCTH  MEPEMEHHBIX B
¢ynkuuax.  JlokymentupoBanue kojga  (QyHKUMH.
Anroput™ cosanus QyHKIUH.

Tema 1.3. Moayas math. Marematuyeckue #u JIP
TPUrOHOMETpUYECKUE (YHKIUH. 3aJaHue BEKTOPOB
(CUMBOJILHBIX, YHCIIOBBIX, JIOTMYECKMX) M MAaTpHILL.
3amanue MMEH JdjieMeHTaMm BekTopoB. WMuaekcarus.
Bekropueie u Marpuunbie onepauuu. Onepauun ¢
unjekcamu. OOpamienue wmarpui. Pemenue cucrem
JIMHEHHBIX YpaBHEHHH.

Paznen 2. [Monesusie Tema  2.1. HmnoprupoBanue  ciayxeOHbIX H JIP
UHCTPYMEHTBIL. COOCTBEHHBIX  MOAyJeH.  3amyck  cKpunra ¢
[Toctpoenue napamerpamu. ['eHepaTopbl CHHCKOB, cloBapeil H
rpaukoB. AHanu3 MHOxkecTB. Moayns random  gus reHepauuu

JAHHBIX. ncepgociaydaitaeix uncen. Koncrpykuus yield. Moayiis




Haumenosanue
pasjeiia JIHCHHILTHHbI

Coaep:kanne pasjedia (TeMbl)

Buj yueoHoid
padoThl

functools. Moy itertools.

Tema 2.2. bubmuorexu Python ans Data Science:
Numpy, Matplotlib, Scikit-learn: BbiuMcIeHHS ¢
nomoutbto Numpy, pabora ¢ panubiMu B Pandas.
Busyanuszauus nanneix B Matplotlib. OOyuenue c
yuutenem B Scikit-learn. OOyuenue 0e3 yuurens B
Scikit-learn.

JIP

Pasznen 3. O0bexTHO-
OPUEHTUPOBAHHOE
HPOrpaMMHUPOBAHUE
(0O0I)

Tema 3.1. Ilnrocet u muHychl wmexanuzma OOIL.
Knaccsl, 00bexThl, aTpu0yThl. KOHCTPYKTOPBI, METOBL.
JlokasibHbIE n rino0anbHbIe MEPEMEHHBIE.
Moaudukaropsl JIOCTyMa. WNukancynsius.
Hacnenosauue. MHOXkecTBEHHOE HaCJIEI0OBAHHUE,
[Tomumopduszm.

JIP

Tema 3.2. Ileperpyska oneparopos. Ilepeonpenenenue
meronoB. Hurepdeiicel.  Hurepdeiic  urepauun.
CoOcTBeHHBIE  OOBEKTHI-UTEPATOPEL. Hexoparop
@property. Komnosuuus. Ocobennoctu OOII B Python

JIP

Tema 3.3. Craruueckue MeTOALI MU METOALI Kjacca.
ATpubyTbl M BCTPOECHHBIE METOJbI OOBEKTOB Kiacca.
[Mpumep OOII-nporpammsel. Co3ganue COOCTBEHHBIX
uckmodenuit. bubimorexka psutil. Pip u virtualenv.
Ocobennoctu ucnonb3zoBanus. bubianorexa requests.
KoMmneiotepHoe MoaenupoBaHHE MPOCTBIX HIP Ha
a3pike Python

JIP

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHDBI

Tabnuya 6.1. Mamepuansho-mexnuueckoe obecnevenue OUCYUNTUHbL

Tun AyIUTOPHH

OcHauenue ayHTOPUH

Cneunaju3upoBaHHoe
yuyedHOe/1abopaTopHoe
obopyaosanue, 1O u
MaTepuaJibl J1JIsi 0CBOEHHS
AMCHUILIHHBI
(npu HEOOXOUMOCTH)

Aynutopus st

npoBenenust 3anatuil | Komnbiotep/HOyTOYK €

JIEKIIMOHHOI O THIIA, ocHalieHHas | jgocrynom cetu UnTepuer n
T ) KOMILIEKTOM CHELMATU3HPOBAHHON | IEKTPOHHO-00pa30BaTENbHOM
SEIEREO mebenu; JIOCKOM (2xpanom) H | cpene YHuBepcuTera, Opaysep,
TEXHMUYECKUMH cpejacTBaMu MmyibTumenua | I[1O ans npocmotpa PDF, MS
MPE3EHTAIUIA. Teams.
KomnsrorepHsiii Komnelotepusiii knacc st nposenenus | OC Windows win OC Linux,
KJ1acc 3aHATUI, TPYHNOBLIX M HMHAUBUAYalbHbIX | oducHbiil naker MS Office unu

KOHCYJIbTalMii, Tekymero kourposns u | LibreOffice,

1o JLIA




Tun AyIUTOPHH

OcHauenue ayHTOPUH

Cneunaju3upoBaHHoe
yuyedHOe/1abopaTopHoe
obopyaosanue, 1O u
MaTepuaJibl J1JIsi 0CBOEHHS
AMCHUILIHHBI
(npu HEOOXOUMOCTH)

HOPOMEKYTOYHON aTTeCTalMy, OCHALCHHAs
HNEPCOHAIBLHBIMU  KOMIbIOTEpamMu (B
KOJIMYECTBE _ IIT.), JOCKOH (IKpaHOM)
" TEXHUYECKUMH CpeaCTBaMH
MYJIbTHME/IMA TIPE3eHTAaLUH.

npocmorpa pdf  (manpumep,
acrobat reader wim evince),
untepnperarop Python Bepcumn
3.5 u crapuie, KOMIMIATOP
aspika C/C++ gee, peaakTop
app-editors/jedit mim aHanor.

OBS

Jononuurensuoe I10:
Studio

OC Windows wm OC Linux,
obucusiii naker MS Office unu

. LibreOffice, 1o JIA
AyauTopus U1 CaMOCTOSITEIbHON paboTh
npocvotpa pdf  (Hanpumep,
Jna obyuawmmxcss (MOKET HCIOJIb30BATHCS ;
” o acrobat reader wnm evince),
CaMOCTOSATE/ILHON | JUIst MPOBEAEHUS CEMUHAPCKUX 3aHATHIT U
U unrepnperarop Python sepcun
paboThI KOHCYJIbTAllMil), OCHAIIIEHHAs KOMIUIEKTOM
’ G 3.5 m crapuie, KOMIMIATOP
oOyuarmuxcs CHelHaIn3UPOBAHHOM mebenu 51 '

asbika C/C++ gee, penakrop

KoMmbioTepamu ¢ goctynom B SUOC. app-editors/jedit.

JNononuutensuoe I110: OBS
Studio
T YYEBHO-METOJINYECKOE n NH®OPMAIIMOHHOE

OBECHHEYEHHUE JUCHUILJIMHBI

Ocnoenas iumepamypa.
I. Mapxk Jlytu, «M3yqaem Python. 5-e uzmanue». 2019 r.

2. Makkunnu Y., Python u ananu3 ganssix [DnekTpoHHbIi pecype] / ¥Yac Makkuniu
- M. : IMK TIlpecc, 2015. - 482 c. - ISBN 978-5-97060-315-4 - Pexum poctymna:
http://www.studentlibrary.ru/book/ISBN9785970603 154 .html

3. T'ypukos C. P. OcHOBBI allrOpUTMHU3AIMK U IPpOrpammupoBanus Ha Python : yueb.
nocobue / C.P. I'ypuxos. - M. : DOPYM : UHOPA-M, 2018. - 343 c. - (Boiciiee
obpa3oBaHue: baxanaspuar). - Pexum JocTyna:
http://znanium.com/catalog/product/924699

4. Cammepdung M., Python nHa npaktuke [DnextpoHHsli pecypc| / Mapk
Cammepdung - M. : IMK Ilpecc, 2014. - 338 c. - ISBN 978-5-97060-095-5 -
Pexum pocrymna: http://www.studentlibrary.ru/book/ISBN9785970600955.html




Hononnumenvnas numepamypa.

1. Bonkosa B.M., IIporpaMmmHbie cUCTEMbI CTATUCTUYECKOTO aHanu3a. OOHapyxeHue
3aKOHOMEPHOCTEH B JAaHHBIX C HMCMONb30BaHMEeM cuctembl R u si3pika Python
[DnexTponHblit pecypc]: yuebHoe nocobue / Bonkoa B.M. - HoBocubupck : U3a-
Bo HITY, 2017. - 74 c¢. - ISBN 978-5-7782-3183-2 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785778231832.html

2. TIpoxopenok H. A. u ap. Python 3. Camoe neobxomumoe: [Tocobue / [IpoxopeHok
H.A., lponoB B.A. - CII6:BXB-IletepOypr, 2016. - 464 c. ISBN 978-5-9775-
3631-8 - Pexum noctyna: http://znanium.com/catalog/product/944129

3. Cy3u P. A. Python: ITocobue / Cy3u P.A. - CII6:BXB-ITerepbypr, 2015. - 759 c.
ISBN 978-5 9775-1417-0 — Pexum AOCTYyMa:
http://znanium.com/catalog/product/939857

P ecypcel UH q‘JOp,M AUUOHHO-MENEKOMMYHUKA quo:moij cemu «Mum eprenmy.’

1. ObC PY/JH u croponnune 3bC, K KOTOpBIM CTYJEHTbl YHHBEPCHUTETA HMMEHOT

JOCTYTI HA OCHOBAHUY 3aKIIOYCHHBIX JIOTOBOPOB:

—  DHAeKTpOHHO-O0UOIHOTEeUHAs cHCcTEMaA PVJIH — 9bC PYJIH

http://lib.rudn.ru/MegaPro/Web

— DOBC «YHuBepcurerckas dubnmmnorexa onnain» http://www.biblioclub.ru

— OBC [Opaiir http://www.biblio-online.ru

— OBC «Koncynperant crynenta» www.studentlibrary.ru

— DBC «Jlaae» http://e.lanbook.com/

— ObC «Tpouukuiit MOCT»

2. Ba3bl 1aHHBIX U IOMCKOBBIE CHCTEMBI:

— DJIEKTPOHHBIH ()OH] MPABOBOH M HOPMATHBHO-TEXHUYECKOW JTOKYMEHTAllUU
http://docs.cntd.ru/

— mnowuckosas cucrema Aunekc https:// www.vandex.ru/

— mnowuckosas cucrema Google https://www.google.ru/

— pedepatuBnas 6a3a ganasix SCOPUS
http://www.elsevierscience.ru/products/scopus/

—  Odunnansueii caift si3pika Python https:/www.python.org/

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

Yuebno-memoouueckue mamepuanvl 015 camocmosmensHol pabomol 06yYaAOUUXCs
1
npu 0c8OEHUU OUCYUNTUHBI/MOOVIS !

1. Kypc nekuumii no aucuurminie « KoMnbrOTepHBIN IPAKTUKYM 110 MOJCTUPOBAHUION.
2. JlaGopaTopHblii MPakTUKYyM 1O aucnumuinHe «KOMIBIOTEpHBII MPAKTHKYM IO
MOJICIIMPOBAHHION.

3 - Bce y4eOHO-METO HYECKHE MAaTEpHallbl Ul cCaMOCTOATENbHOH paboTsl 00y4alolMXCs pasMELLAOTCs B
COOTBETCTBHU C ACHCTBYIOLUM [TOPSAKOM Ha cTpanuue aucuuiinie B TYHUC



8. OILEHOYHBIE MATEPHUAJIBI M BAJLIbHO-PEUTUHI'OBASI
CUCTEMA OHEHNUBAHMUA YPOBHJ COOPMHUPOBAHHOCTH
KOMIIETEHIIUH ITO JUCIHUIIJIMHE

OueHOYHBIC MaTepualibl M OAlIbHO-PEUTHHIOBAas CUCTEMa® OLIEHUBAHMS YPOBHS
c(hOpMHPOBAaHHOCTH  KOMIIETEHLMH (4acTH KOMIIETEHIIMH) TIO0 WMTOraM OCBOCHUS
JUCUMIUIMHBL  «KOMIOBIOTEPHBIN MPAKTUKYM 110 MOJCIUPOBAHUIO» IIPEACTABICHB B
[Tpunoxkennu K Hactosinieit Paboueil mporpamme AUCIUILTUHBL.

PA3PABOTYHKH: B !’}
Houenr kadeapsl NpUKIagHOH b}’ Li-‘i B.O.Berumes
HH(OPMATHKH U TEOPUH BEPOSTHOCTEH
Homknocts, BYIT Ioanuce Damunusa 1.0.
PYKOBO/JHUTEJIb BYII: / fy—’/
3ae. kadeapoil IPHKIAIHOM '_/h/ K.E. Camyitios
HH(OPMATHKH U TCOPUH BEPOSITHOCTEH
Haumenopanue BYTI [oamnucs _ @amunus U.0.
/I // i
PYKOBOJMUTEJIb OI1 BO: [Ar—

3aB. kadeapoil npHKIa HOM

[ K.E. Camyiinos
UH(OPMATUKH H TEOPHH BEPOSTHOCTEH \

Hoiknocrs, BYT1 [Moanuce Ddamunua M.0.

4 - OM u BPC ¢opmupytores Ha OCHOBaHUH TpeDoBaHUHA COOTBETCTBYIOLIErO JIOKAIIBHOI'O HOPMATUBHOI'O AKTa
PYJIH.



