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Pabouas nmporpamma paccMOTpeHa Ha 3aceianuu Kadenpbl MHTEeIIeKTyallbHBIX CUCTEM U TEXHOJIOTUN
st Hanpasyienust 09.04.04 IlporpamMmHas WH)KEHEpHUs HaIpaBiIeHHOCTH (mpoduis) [Iporpammuas

HWHXXCHCPUS CUCTEM HCKYCCTBECHHOI'O MHTCIIJIICKTA



1. Ileaun u 3272491 OCBOCHUS JUCIUILIHHBI

[lenpt0o  W3y4YeHHsT  JUCHMIUIMHBI  SBISIETCS ~ M3YYCHHE  COBPEMEHHBIX  METOJIOB
IPOrpaMMHPOBAHMS M IPUMEHEHHE TTOJyYSHHBIX 3HAHUHU Ui pa3pabOTKH, OTIAIKU, TECTUPOBAHUS U
JOKYMEHTHPOBAHUS IIPOrPAaMM Ha SI3bIKaxX BBICOKOTO YPOBHS ISl PELICHUSI MHTEIUICKTYaJIbHBIX 3a1au.

3aga4un AUCHUIIIMHBL:

— (opMHPOBaTh HaBBIKU Pa3pabOTKH MPOTPaMM.
— BBIpa0OTaTh HABBIKM AITOPUTMH3ALUH B €€ CTPYKTYPHOM BapHaHTE. OCBOSHHE BCEBO3MOKHBIX

METOJIOB PELICHUs 3a/ay;

— chopMupoBaTh HaBBIKM pa3pabOTKH apXUTEKTYphl aNTOPUTMHUYECKUX M HPOTPAMMHBIX
pELICHUI CUCTEMHOTO U MPHUKJIAJHOTO IIPOrPaMMHOT0 00eCIIeYeHNS;
— (dopMHpOBaTh HAaBBIKM IOCTPOSHHMS MAaTEMAaTHYECKHMX MOJENCH M HCCIeJOBaHHE HX

AHATTUTHYECKUMH METOJIAMH,

— BBIpa0OTaTh HAaBBIKM Pa3pabOTKH alrOpPUTMOB, METOAOB, MPOTPAMMHOTO OOecreueHHUs,

WHCTPYMEHTAIBHBIX CPEACTB 1O TEMAaTHKE MPOBOAMMBIX HAyYHO-MCCIEA0BATEIBCKUX

IPOEKTOB;

2. Mecto aucunniinusl B ctpykrype OITIOII

JlMcIuIiInHa OTHOCUTCS K AUCIMIUIMHAM 00s13aTenbHOM yacT bioka 1 yyeOHOro ruiana.

HGO6XOIH/IMBIMI/I YCIOBUAMM JJIs1 OCBOCHUA OUCHUILIIMHBI SABJIAIOTCA:

3HaHUE:

- CYIIHOCTh M 3Ha4yeHHe MHPOpPMaIMK B MH(POPMAIIMOHHOM OOIIECTBE, UMEThH IMPEICTaBICHHE O
MMpeaACTaBJICHUN I/IH(l)OpMaIII/II/I B KOMIIBIOTEPEC MJISA PA3JIMYHBIX TUIIOB JAHHBIX;

- METOJBI M CPEJCTBA MOJYYEHHs, XpaHESHUS M MepepadoTKH MH(OpMauK B HHHOPMALMOHHOM
00111eCTBE;

- OCHOBBI QITOPUTMH3ALUH, KJIACCU(PHUKALNY S3bIKOB IPOTrPaMMUPOBAHHUS, METOIbI U TEXHOJIOTUH
MO/JICIIMPOBAHUS C UCTIOIB30BAaHUEM MAaTEMaTHUYECKUX MTaKETOB;

- OCHOBHBIE€ TNOHATHSA U COBPEMEHHbIE NMPHUHLUHUIBI paboThl C AeI0BOM MH(poOpMaiuei, a Takxke
HUMCETHh NPCACTABIICHUC O KOPIIOPATUBHBIX I/IH(bOpMaHI/IOHHBIX chcTeMax M 0Oaszax JaHHBIX,

yMEHHue:!

- CaMOCTOSTENIEHO paboTaTh Ha KOMIIBIOTEPE, OCYIIECTBIATH IMOWMCK, XpaHEHUe, 00padoTKy u
aHaJIM3 MHPOPMAIIUK U3 PA3IMYHBIX UCTOYHUKOB U 0a3 TaHHBIX;

- CTPOUTH AJITOPUTMBI U CXEMBI, UCIIOJIb3YyA COBPEMCHHBIC ITIPOTrPaAaMMHBIC CPCACTBA, UCITIOJIB30BATh
MaTeMaTHYeCKUe MAKeThl I PELIeHNs BEIYUCIUTENbHBIX 3a/1a4;

- IPUMEHATh UHPOPMAIIMOHHBIE TEXHOJIOTHH JUIsl pEIICHUs YIPaBIEeHUYECKUX 3a/]1a4;

BJIaJICHHE:

- HaBBIKAMM CaMOCTOSITEIbHOW pabOThl HAa KOMIBIOTEPE, HaBbIKAMU PabOTHI C MPOrpaMMHBIMU
cpeacTBaMu 00paboTKH MH(popMaIuy;

- OCHOBHBIMH METOJIaMH, CIOCOOAMHM M CPEACTBAMU IOJNYYEHMs, XPAaHEHHUs, NepepadboTKu
uHbOpMallMU M NPUMEHATh UX NPU PEIICHUH IMOCTaBJICHHBIX 3aj]lad, MPEACTaBIATh MH(YOPMAIUIO B
TpedyemoM (hopmaTe ¢ UCTI0SIb30BaHUEM WH()OPMAITMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;

- HaBBIKaMU PabOThI ¢ HH(POPMAITMOHHBIMU TEXHOJIOTHSAMHU.

CopepxaHue  AUCUMIUIMHBI  SIBISIETCS  NPOAODKEHHEM — COACpMaHWUS  JUCLMILTUHBI
«UupopmaTtuka», u3yyaeMoil paHee Ha YpOBHE OOpa30BaTENbHOW MPOTrPaMMBbl IOATOTOBKH
OaxayiaBpuaTa U CIyKUT OCHOBOM Il BHITIOJTHEHUS! BHIITYCKHOM KBaNU(DPUKAITMOHHON pabOTHI.



3. Pe3yabTarhbl 00yueHUsI M0 TUCHHUILINHE

[Ipouecc n3yydeHus AUCUUILTUHBI HAIIPaBIIeH HA (OPMHUPOBAHUE CIAEAYIOIIUX KOMIIETECHIHUII:

Tabmuma 3.1

Koa n HaumMeHoBaHue

Koa m HauMeHoBaHue
HHIUKATOPA I0CTHKEHHA

Koa u HanMeHOBaHHe pe3y/IbTaTa 00yYeHHs 10
JUCHHUILTHHE (MOIYJT10)

KOMIEeTeHI[HH
komnerenunu (MAK)
OIIK-2. Crmocoben | OIK-2.2. Hcnonb3yeT | 3garp  (31)  OCHOBHBIE  NPHMHIMIBI  PaGOTHI
pa3spalaTblBaTh OPUIMHANBHBIC | COBPEMCHHBIC HHPOPMALMOHHO- | cOBpeMEHHBIX MHCTPYMEHTAIBHBIX CpeJ| pa3paGoTKu
AITOPUTMBl M TNPOrPaMMHBIE | KOMMYHHUKaIMOHHbIE U | [porpaMMHOro obecreueHus st
CpeiCTBA, B TOM YHCIC C | UHTCIUICKTYalbHbIC TEXHOJOTUH | yHTEIIEKTYalbHBIX CHCTEM.
UCIIONIb30BAaHMEM COBPEMEHHBIX | JUI MOJNy4YeHHs, O0OpabOTKH H
P Y » 00P VYmets (Y1) BeIOHpaTh HEOOXOAMMBIE TEXHUICCKUE,
MHTEJJIEK Ty albHBIX nepenaun  MHGOpMALMH  C AITOPHTMHYECKHC IpOIpaMMHBIC "
(v} 2
TEXHOJOTUH, M  pEIeHUs | MOMOIIBIO TEXHHUCCKHX | oo PHUCCKHE perers paspaGoTku

po¢eCCHOHATBHBIX 3a1ad

Cp€ACTB 1 METOAOB.

COBPEMECHHOI'O MIpOrpaMMHOI0 obecreyeHusl.

Bnaners (B1) OCHOBHBIMM HHCTPYMEHTAJILHBIMH
CpeacTBaMu pa3paboTku COBPEMEHHOI0
MIPOTPaMMHOTO O0ECHeueHHs B COOTBETCTBHH C
IIPaBOBBIMH HOPMaMH.

4. O0beM JUCHUILINHBI

OOwmuit 00beM TUCHUIIINHBI COCTABIISIET 3 3a4eTHRIX enuHuIbl, 108 gacos.

Tabnuua 4.1.
AynutopHsie 3aHsTHsI / KOHTaKTHas pabora, CamocTosTe dopma
dopma Kypc / Jac. KouTpons, .
TbHAsT MPOMEKYTOUHOM
o0Oy4yeHust | cemectp IMpaktnueckue | JlaGopaTopHs qac
Jlexruu paborta, yac. aTTecTaluu
3aHSITHSI € 3aHsITHS
OuHast 11 14 - 28 39 27 9K3aMeH
5. CTpykTypa u coiep:kaHue JMCHUTNIMHbI
5.1.Ctpykrypa aucuumiiuHsl: ouHas popma odydenus (OPO)
Tabmmma 5.1.1
AynuTtopHbIe
No CTpyKTypa HCIHILIHHb! 3aHATHS, Yac. CPC, | Bcero,
Kon MK OreHOYHBIE CPEICTBA
n/m | Homep qac. Jac.
HanmenoBanwue paznena | JL. IIp. | Jla6.
pasnena
Bormpocsl k 3ammure ot4eTa
1. 1. Obume HOFATHA 1 - 2 8 11 OIlK-2.2 o 1abOpaTOPHBIM
IpPOrpaMMHUPOBaHHSL.
paboTaM, TecThl
OCHOBLL  CTHVKIVDHOIO Bormpocsl k 3ammure ot4eTa
2 2 PYKIYP 3 - 6 8 17 OIlK-2.2 0 1abOpaTOPHBIM
HPOrpaMMHUPOBaHHUS
paboTaM, KOJIIOKBHYM
3 3 CTpyKTypHpOBaHHbIE 5 i 8 8 18 OIK-2.2 Bormpocsl k 3ammurte ot4eTa
THITBI TAaHHBIX 10 J1a00paTOPHBIM paboTam
Bormpocsl k 3aiure ot4eTa
OCHOBBI MOJIYJIEHOTO H 110 MA6ODATODHEIM
4 4 (hyHKIIMOHATIBHOTO 4 - 6 8 18 OIIK-2.2 parop
paboTam, mpoBepKa
IPOrPaMMHUPOBAHHUS o
JIOMaIrHei paboTh
OcHOBEI 00OBEKTHO- Bormpocsl k 3aiurte ot4eTa
5 5 OPHEHTHPOBAHHOTO 4 6 7 17 OINK-2.2 10 J1a00paTOpPHBIM
MPOTPaMMHUPOBAHHS pabotam, mpoBepka
(OO0IT) JIoMarrHed padoThI, TECTHI
6 1-5 Ok3aMeH 27 27 OIIK-2.2 Bomnpocsl k 9k3aMeHy
Hroro: | 14 - 28 66 108




5.2. CopepxaHue TUCHUTIIUHBL.
5.2.1. Coneprkanue pa3aenoB JUCHUIUIUHBI (TUJAKTUYECKUE €IUHULIBI).

Paznen 1. O0uiue noHATUs IpOorpaMMUpPOBaHUS.

HauanpHble cBefieHHS O SI3bIKaX HpOrpaMMUpOBaHusA, UX Kiaccuduxamus. O0630p S3BIKOB
BBICOKOTO ypoBHs. VX cpaBHUTENbHAS XapakTeprucTuka CUCTEMBI TPOrpaMMHUPOBAHUSI.

Paznen 2. OCHOBBI CTPYKTYPHOT'O MIPOrPaMMHUPOBAHUS

OcCHOBHBIE TIOHSATHSI M CPEICTBA ATOPUTMUYECKUX  SI3BIKOB  IPOTPaMMHUPOBAHMUSL.
Omnpenenenue nepeMeHHOM. TUIIBI JAHHBIX U QYHKIUH BbIBOJA. BeipaxkeHus. CTpyKTypa MporpamMmel.
JluneiHble, pa3BETBISIONINECS U LUKIMYECKUE anroputmbl. [IporpaMMHas peanuszanusi aaropuTMoB
Ha si3bIke Python.

Paznen 3. CTpyKkTypUpOBaHHbIE THUIIBI TaHHBIX

MaccuBbl: TOHSATHE OJHOMEPHBIX M MHOTOMEPHBIX MAacCHBOB, CHHTAaKCHUC OIHCaHUS.
dopmupoBaHue ABYMEpPHbIX MaccuBOB. CTpoku, nepeuncienusd. Ctpykrypol. @aidnbl. [Iporpammuas
peanu3aiys CTpyKTypUpOBaHHBIX THIIOB JJAHHBIX Ha si3bike Python.

Pasnen 4. OcHOBBI MOAYIBHOTO U (PYHKIIMOHATIBHOTO MTPOrPAMMUPOBAHHUS

OyHKIMOHANBHOE MporpamMmupoBanue. Ilapamerpsr m aprymeHTsl QyHKUui. JlokanbHbIE U
rinobanbHbIe MepeMeHHble. Berpoennsie (yHkuuu. Opranusaius Oubnmuorek. Moxynu B Python.
[Honxmouenue moxayns. Mcnonp3oBanue naketoB. [Ipumepsl ncnonb30BaHus psaga MOAyJIEH Ha A3bIKE
Python.

Paznen 5. OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO nporpammuposanus (OOI])

OcHOBBI 0OBEKTHO-OPUEHTUPOBAHHOTO MporpamMupoBanus. Kimaccel o0bexkToB. Paspaborka
rpaduueckoro untepdeiica. Bumkerst u ux cpoiictBa. Co3zmanue mpuinoxkenuit ¢ GUI. O630p
rpaduueckux Oubmmorex: TKinter, PyQT. IlporpammupoBanue cobwituit. O0bekThl MeHIO B GUI.
JlnanoroBsie OKHa.

5.2.2. ConeprxaHre TUCIUIUIMHBI 110 BUAAM YU€OHbBIX 3aHSTHI.
JlekninoHHbBIE 3aHATHSA
Tabmuma 5.2.1

Ne Howmep paznena Obmem,
i HCIHTLTHHEL qac. Tema nexnuu
00

HauanbHble cBeZeHMS O SI3bIKaX MPOTpaMMHpPOBaHUs, MX Kiaccudukanus. O030p

1. 1 1 S3BIKOB  BBICOKOTO ypoBHA. WX cpaBHuMTenbHas xapakrepuctuka CucTembl
POTPaMMHPOBAHUSL.

2 2 1 OCHOBHBIE TIOHSATHSI M CPEACTBA aJTOPUTMHUYECKHX S3BIKOB ITPOTPAMMHPOBAHUSI.
Omnpenenenne nepeMeHHoi. Tl TaHHBIX M QyHKINH BBIBOJA.
Boipaxkenusi.  Ctpykrypa nporpammbl. JIuHelHble, pa3BETBISIOIIMECS U

3. 2 3 UKIWYECKHe adropuTMbl. [IporpamMmHast peanm3aiiisi ajJrOpUTMOB Ha S3BIKE
Python.
MaccuBbl: TOHSATHE OJHOMEPHBIX M MHOTOMEpPHBIX MAaCCHBOB, CHHTaKCHUC

4. 3 3 onucanua. PopMHpPOBaHHE JBYMEPHBIX MaccHBOB. CTpPOKH, TEpEeUHCICHHS.
Crpykrypsl. Pailiibl.
OyHKIIMOHANBHOE IporpaMmupoBanue. IlapameTpel M apryMeHTH (QyHKIIMH.

5. 4 3 JlokanpHble M T00aNMBHBIE IepeMeHHbIe. BcerpoeHHble ¢yHKIuH. OpraHu3aiis
OuOIHOTEK.

6 4 3 Monynu B Python. Tloaxmrouenue Mmoxayins. Mcmosib3oBaHue nakeToB. IIpumepsl
MCIIONB30BaHMs psiia MoayJIei Ha si3bike Python.

7 5 3 OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO TMporpaMMupoBaHus. Kiaccel 0OBEKTOB.
Paspabotka rpaduueckoro uaTepdeiica. BupkeTsl U HX CBOMCTBA.

8 5 3 Cosnanne npunoxennit ¢ GUIL. O630p rpaduueckux oubimorex: Tkinter, PyQT.
[porpammupoBanue coopituii. O0bekTh MeHIO B GUI. Jlnanorossie OKHa.

Hroro: 14




JlaGopaTopHblie paboThI

Tabmuma 5.2.2
O0beM,
No Howmep paznena N
. [ ——— qac. Hamvenosanne mabopaTopHoii paboThI
020
1. 1 2 3HAKOMCTBO ¢ HHTEP(ENCOM MHTEMPUPOBAHHOM IporpaMMHOI cpeabl Python3.
2. 2 2 [TporpamMmHast peayin3anus JMHSHHBIX aJIrOPUTMOB
3 2 2 CocraBneHne alropuTMOB M UX MPOrpaMMHAs PEasTU3anusl Ui Pa3BETBIISIONINXCS
) MIPOIIECCOB.
4 2 2 CocraBneHne alropuTMOB M HUX IMPOrpaMMHas pealu3anus Uil [IUKIMYeCKUX
) MIPOIIECCOB.
5 3 2 CocraBieHHE aNrOpUTMOB M HX TPOrpaMMHasl peanm3anus Uit 00paboTKu
) OJTHOMEPHBIX MaCCHUBOB
6 3 2 CocraBieHHe aNrOpUTMOB M UX NIPOTpaMMHAs peann3alus it 00padoTku
) JIBYMEPHBIX MaCCHUBOB.
7. 3 2 CocTaBJieHHE AJITOPUTMOB M WX MPOTPaMMHasI pean3anus Juisi paboThI CO CTPOKAMH.
8 3 2 CocraBneHue alropuTMOB U MX ITPOTPaMMHAs pean3alys st paboThl C 3aMUCSIMU U
' ¢aiinamu.
9 4 2 Pa3paboTka mporpamm ¢ ucnonb3oBaHueM OuOmuoTekun NUMPY mias peanusanuu
) MaTeMaTH4eCKUX 00BEKTOB M BHIYUCICHUH.
10. 4 4 Hcnonp3oBanue 6ubamorexu Python mis ananusa nannsix u Data Science.
11. 5 2 Peanusanus kinacca, pabota ¢ oobexkramu B Python.
12. 5 4 PaspaboTka rpaduueckoro unrepdeiica B Python.
Hroro: 28 -
CamocrosiTesibHasi padoTa CTy/IeHTa
Tabnuma 5.2.4
O0BeM,
o
lf/f;[ Hﬂ"ﬂ“ﬁﬂ;ﬁiﬁj{eﬁa uac. Tema Bux CPC
00
OdopmiieHHE OTYCTOB TI0
N3yuenue SI3BIKOB NIPOrPaMMUPOBAHHUS
1. 1. 8 n1a00paTOpHBIM paboTam,
BBICOKOI'O YPOBHS.
MOJITOTOBKA K TECTHPOBAHHUIO
OdopmiieHHE OTYETOB 110
I/I3y‘IEHI/Ie OCHOBHBIX AJTOPUTMHUYCCKUX
2. 2. 8 n1abopaTopHBIM paboTaMm,
CTPYKTYP IIPOrpaMMUPOBAHUSA.
MOJITOTOBKA K KOJUIOKBUYMY
3 3 8 W3yueHne OCHOBHBIX  CTPYKTYypHpOBaHHBIX | OhopMIIeHHE OTYETOB I10
' ' TUIIOB TaHHBIX. nmabopaTopHEIM paboTam
OdopmIieHHe 0TYETOB T10
Uzyuenue OCHOB MO/TYJIEHOTO u
4. 4, 8 nmabopaTopHEIM paboTam,
(YHKIIMOHATBHOTO MPOrPAMMHUPOBAHHSI. .
BBIMOJHEHHE JIOMAIIIHEH pabOThI
OdopmIieHHe 0TYETOB T10
5 5 7 W3yuenne 0CHOB OOBEKTHO-OPHEHTUPOBAHHOTO | J1abOpaTOpPHBIM paboTam,
' ' MPOrPaMMHUPOBAHHUSL. BBIMTOJHEHHE JIOMAIIIHEH paboThI,
TMOJATOTOBKA K TCCTUPOBAHUIO
6. 1-4 27 1-4 [TonroToBKa K 3K3aMEeHY
Hroro: 66
5.2.3. HpeHOI[aBaHI/IC JUCHUITITUHBI BEICTCA C IMPUMCHCHUCM (S (571474:0)11170,€ BHUOOB

O6p3.30BaTCJ'ILHLIX TEXHOJIOTHIA:

BU3yanu3aius yueOHoro marepuana B PowerPoint B 1nanoroBom pexxume (JEKIMOHHBIE 3aHITHSA);
paboTa B MaJbIX rpymnmnax (IpakTHYECKUe 3aHATHS);

pa300p MPaKTUYECKUX CUTYalni (MPAaKTHIECKUE 3aHITHSA);

METO]1 IPOEKTOB (MTPAKTHUECKUE 3aHATHUS).




6. TemaTuka KypCOBBIX IPOEKTOB

KypcoBbie MpOEKTHI 10 TUCIHUITIMHE Y4eOHBIM TUIAHOM HE MTPEIYyCMOTPEHO.
7. KoHTpoJIbHbIE Pa00THI

KontpomnbHbie paboThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI
8. OneHka pe3y/1bTaTOB OCBOCHHS THCHMIIJIHHBI

8.1. Kpurepum omeHUBaHHUS CTENEHH TOJHOTHI M KAuecTBa OCBOCHHS KOMIICTCHIIMH B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yIbTaTaMu 00y4eHUs puBeaAeHbI B [Ipunoxenun 1.

8.2. PeiiTuHrOBas cHUCTeMa OIICHWBAHUS CTEIICHU IMOJHOTHI M Ka4eCTBA OCBOCHHS KOMIIETCHITUHA
oOyJaroruxcst O4HON (opMbI 00yUCHHS MpeicTaBiIeHa B Tabuie 8. 1.

Ta6mmma 8.1
Ne | Buapl MeponpusITHil B paMKax TEKYIIETO KOHTPOJIS | banasl
1 Tekymias aTTecTanus
1 PaboTa Ha 1a00paTOPHBIX 3aHATHUAX 0-30
2 TectupoBanue mo TeMe «OCHOBBI ITPOrpaMMHPOBaHus Ha si3bike Pythony 0-5
3 KomnokBuyM Ha Temy « OCHOBHBIE aITOPUTMHICCKUE CTPYKTYPhI MPOrPAMMHPOBAHHS) 0-10
HWTOT'O 32 nepBy10 TEKYIIYI0 aTTECTALIUIO 0-45
2 TeKylasi aTTeCTANMS
4 PaboTa Ha 1ab0paTOPHBIX 3aHATHAX 0-30
5 3amuTa goManidei paboTsl «HTEIUIEKTyaIbHBIN aHaIM3 JaHHbIX B Pythony 0-10
6 TectupoBanue mo TeMe «O0bEKTHO-OPUEHTUPOBAHHOE MPOTrPAMMHUPOBAHUE» 0-5
7 SamuTa nomanrael pabotel «Pa3paboTka rpaduueckoro uaTepderica 0-10
HMTOI'O 3a BTOPYIO TEKYIIYIO aTTECTANMIO 0-55
HUTOIO 0-100

9. VYuedHo-MeToau4eckoe 1 HHGPOPMALMOHHOE O0ecTiedeHHe TUCIUTLINHBI

9.1 [lepeyeHb peKOMEHIyEeMOM JIUTEpaTyphl IpecTaBieH B [Ipunoxxenun 2.
9.2 CoBpeMeHHbIe TNpodeccuoHanbHble 0a3bl JaHHBIX M HMH(OPMAIMOHHBIE CIIPaBOYHbIE

CHCTEMBI:
— DneKkTpoHHBIN KaTajaor/DnekTponHas oubamoteka THUY http://webirbis.tsogu.ru/;
— lludposoii oOpazoBarenbHbBIi pecypc — Oubnmorewynass cucrema IPR SMART —

https://www.iprbookshop.ru/;
— DrekTpoHHO-0nbMnoTeyHas cuctema «KoHCynbTaHnT cTynenTa» Www.studentlibrary.ru;
— DnekTpoHHO-O0ubaHOTeYHas cuctema «JIAHbB» https://e.lanbook.com;
— OGpasoBarensHas miatgopma FOPAUT www.urait.ru;
— Hayunas snexkrponnas oudnnoreka ELIBRARY.RU http://www.elibrary.ru;
— bubnuorexu HedTsHBIX By30B Poccuu:
e DnekTpoHHas HedTerazopas Oudaroreka PI'Y nHedtu u raza um. I'yOknna
http://elib.qubkin.ru/;
e DiekTpoHHas O0uOIMoTeka Y (HUMCKOro rocyiapcTBEHHOIO HE(PTSHOTO
TEXHUYECKOro yHuBepcureta http://bibl.rusoil.net/;
¢ bubmmoTeyHo-MH(MOPMAIIMOHHBIN KOMILIEKC Y XTHHCKOTO
roCcyIapCTBEHHOT0 TexHu4ueckoro yauepcurera YI'TY http://lib.ugtu.net/books;
—  DIeKTpOHHAs CIPaBOYHAs CHCTEMAaHOPMAaTUBHO-TEXHHUYECKOW JJOKYMEHTAIHN
«TexHopmaTuB;
— OKBCOH - undopmannonHas cucreMa J0OCTyIa K 3JIEKTPOHHBIM KaTajioram
6ubnuorek cgepbl 00pa3oBaHUs U HAYKH.

9.3 JlunieH3nOHHOE ¥ CBOOOJHO pacmpoCTpaHseMOe MNpOrpaMMHOE oOecrlieueHne, B T.U.
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OTCYCCTBCHHOI'O IIPOU3BOACTBA.

N

OC Microsoft Windows.
ITaker Microsoft Office Professional Plus;

3. Cpena nporpammupoBanust Python (Coboano-pacmpoctpansemoe I10).

10. MaTepnanbno-TexnnquKoe o0ecrneyeHue AUCHHUIIIINHBI

[Tomemienust ns1 MPOBEACHUS BCEX BHIOB pabOTHI, MPEAYCMOTPEHHBIX YYEOHBIM IIJIAHOM,
YKOMIIJIEKTOBaHbl HEOOXOIMMBIM 000PYOBAaHUEM U TEXHUUECKUMH CPEJICTBAMU O0yUECHMUSL.

Tabmuua 10.1

HaunmenoBanune yueOHBIX
MIPEAMETOB, KYPCOB, IUCIUILUINH
(Momyeit), mpaKTHKH, HHBIX

HaunmeHnoBaHue OMEIEHUH AJIS IPOBEJCHUS BCEX
BHIIOB yUEOHOH NesITeIbHOCTH, PEIYCMOTPEHHON

Anpec (MecTONoIOKEHHE)
MOMEIICHUH JJIs TPOBEJICHUS BCEX
BUJIOB y4eOHOI NeSTeNIbHOCTH,
NPeyCMOTPEHHON yueOHBIM

Ne . y4eOHBIM IUTAHOM, B TOM YHUCIIE TIOMEIICHUS IS IUTAaHOM (B CITy4ae pearn3alni
BUIOB y4eOHOM IEeATETHHOCTH, M .
wm CaMOCTOSTENTFHON paboTHI, C yKa3aHHWEM IepedHs | 00pa3oBaTeNbHOM MPOTpaMMBI B
MPEIYCMOTPEHHBIX YIeOHBIM .
. OCHOBHOT'0O 000py/10BaHHMs, yI€OHO- HATTISIIHBIX ceTeBoil (popMe TOTOTHUTETBEHO
TUTAHOM 00pa30BaTEIHHOMN M
rmocoouit YKa3bIBaeTCSI HANMCHOBAHUE
TIPOTPaMMBI N
OpraHU3aIH, C KOTOPOit
3aKJIIOUEH JIOTOBOD)
1 2 3 4
YyeOHast ayauTopusi A MPOBEACHUS 3aHITUN
JICKITUOHHOT'O THIIA, IpynIroBbIX )41
WHAWBUIAYaJTbHBIX KOHCyJ’IbTaHHﬁ; TCKYUIETO
KOHTPOJIS XU IPOMEKYTOYHOM aTTECTAIUH.
OCHAIIIEHHOCTD: 625039, TromeHcKast 001aCTh,
YueOHast MeOenmb: CTONBL, CTYJibA, JAocka | TI. TromeHs, yi1. MensHuKaiTe 70
aynutopHasi. KommnbioTep B KoMmIuiekte — | mT.,
MpoeKTop — | INT., IPOCKIMOHHBIA 3KpaH — 1
IIT., aKyCTHYecKasi cucreMa (KOJOHKHM) -2 MIT.,
1 TeopeTuueckre OCHOBBI MHKpPOQOH - 1 mmIT.

MIPOTPaMMHUPOBAHUS

Y4yeOHast ayauTOpHsl U TIPOBENCHMS 3aHATHH
7TabopaTopHOTO THIIA (KOMITBFOTEPHBIH KIIacc);
TPYNIIOBBIX M WHAWBUIYAIbHBIX KOHCYJIBTAIUH;

625039, TromeHckas 001acThb,
r. Tromensp, yi. MenbHukaite 70

TEKyLIero  KOHTPOJsL U IPOMEXYTOYHOMI
aTTeCTALUN
[Tomemenne uis  CcaMOCTOATENBHONW pPabOTHI 625039, TromeHcKas 00J1aCTh,

00Y4aromMXcsi ¢ BOSMOXKHOCTBIO INOJKJIIOUCHUS
K cetu «MHTEepHET» M obecrevyeHneM JOCTyIa B
NIEKTPOHHYIO UH(OPMALIMOHHO-
00pa3oBaTeIbHYIO CpeLy

r. TromeHns, yi1. MensauKaiiTe 70

11. Meroanyeckue ykazanusi no opranusauuu CPC

CamocTrosaTenbHass pabora sBISETCS OJHOW W3 BakHEHIMX (opM HU3YydeHHs JI00oM

IUCUUIUIMHBL. OHa TO3BOJISIET CUCTEMATU3UPOBATh M YINIyOUTh TEOPETUUECKUE 3HAHUS, 3aKPENuTh
YMEHUSI M HaBBIKM, CIIOCOOCTBYET pAa3BUTHI0 YMEHHH MOJb30BaThCA HAay4yHOH U ydeOHO-
MeToauuyeckor nuteparypoil. Ilo3HaBaTenpHas AEATENBHOCTh B MPOLIECCE CAMOCTOSTENLHOU paboThI
TpeOyeT OT 00yyaroueMycs BHICOKOTO YPOBHSI aKTUBHOCTH U CAMOOPTaHW30BaHHOCTH.

CamocrosTenbHas paboTa BKJIIOYaeT B cedst pabOTy C KOHCIEKTOM JIEKLIUH, U3yueHHE U
KOHCIIEKTHPOBAaHUE PEKOMEHIyeMOM JIUTepaTyphl, MOATOTOBKA MYJIbTUMEIHA-COOOIIEHU/ T0KIaI0B,
MOATOTOBKA pedepara, TECTUPOBAHUE, pEUICHHE 33Jad W yOpaXxHeHW mo oOpasily, pelieHue
BapUaTUBHBIX 3ajlay, BBINOJIHEHHE YEpTeXeW, CXeM, pacueToB (rpaduyeckux padoT), pelieHue
CUTYallMOHHBIX (MpOQecCHOHANbHBIX) 3aJay, MOATOTOBKA K JEJIOBBIM WIpaM, MPOEKTUPOBAHUE U
MOJICIMPOBAaHUE pa3HbIX BHJOB M KOMIIOHEHTOB MPO(PECCHOHATBHON J1eATeNbHOCTH, Hay4HO-
HCCIIEIOBATENbCKYI0 paboTy U Ap.

KoHTpons  pe3ynbTaTOB  BHEAYyIUTOPHOM  CaMOCTOSTENBHOW  paboThl  0OydYaroOIIMXCs
OCYIIECTBIISIETCSl B IIpeleiax BpEeMEHH, OTBEJCHHOIO0 Ha oO0s3aTeNbHble y4eOHBbIE 3aHSATHS 10
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JTUCLUUIUIMHE ¥ BHEAYIUTOPHYIO CaMOCTOATENBHYIO PabOTy OOYyYaromUXCsi MO TUCHUIUIMHE, MOXKET
MPOXOANTH B TUCBMEHHOM, YCTHOW WJIM CMEIIaHHOU (hopMme.

CamocrosrenbHas paboTa oOyvaromerocst 6e3 mpenojaBaTess BKIOYAeT B ce0sl MOATOTOBKY K
Pa3IUYHBIM BUJIAaM KOHTPOJIBHBIX HCIBITAHWH, IMTOATOTOBKY M HANHMCAHHE CAMOCTOSATEIFHBIX BHIOB
pabor.



[Tpunoxenue 1

I[Inanupyemble pe3ybTaThbl 00y4eHHs /151 POPMUPOBAHUS KOMIIETEHIMH U KPUTEPUH UX OLleHUBAHUS

Hucnunnuna TeopeTuyeckne 0CHOBbI IPOrpaMMHUPOBAHUS
Kona, nanpasnenue noarorosku: 09.04.04 Ilporpammuas uHKeHepus
Hampasnennocts (poduns): IlporpaMMHas HH:KeHePHUsI CHCTEM HCKYCCTBEHHOT0 HHTE/LIEKTA

KO)_'[ U HAUMCHOBAaHHUE¢

Kputepnu onieHuBaHMS pe3yNbTaTOB O0yUYECHHUS

Kon pe3yJibTaTta o0yueHus no
KOMIEeTeHIHH 1-2 3 4 5
AUCIUILIINHE
OIIK-2 3HaTh @31) ocHoBHbIE | He 3HaeT coBpemenHble | HacTuuHO 3HaeT | 3HaeT COBpEeMEHHbIe cTaHnapTel | B COBEPIIEHCTBE 3HAET
TPUHLUIIEI paboThl | cTaHIApTHl KayecTBa M | COBPEMEHHbIE CTaH/JapThl | KauecTBa W  IIEPCIEKTHBHBIE | COBPEMEHHBIC CTaH/apThI
COBPEMEHHBIX MEepPCIEKTHBHBIC KauecTBa U INEPCIEKTHBHBIC | HAIPaBIICHUS pa3BUTHS | Ka4ecTBa M MEPCIEKTHBHBIC
WHCTPYMEHTAIBHBIX Cpell | HampaBJICHUS PAa3BUTHS | HAIPaBICHUSL pa3BUTHS | TEXHOJOTHI pa3paboOTKH | HAIIPaBICHUS pa3BUTHL
pa3paboTKu MIPOTPaAMMHOTO | TEXHOJIOTHH TEXHOJIOTHIA pa3paboOTKH | MPOTPaMMHOTO  OOECIICYCHUS, | TEXHOJIOTHI pa3paboTKu
obecrieueHUs IUIS | pa3paboTKH MPOTPAaMMHOTO 00EeCTIeUeHHs, | CIIOCOOCH CHCTEMAaTH3HPOBATh | IPOTPaMMHOTO OOecIeUeHNs,
WHTEJUICKTYaJbHBIX CHCTEM. MPOTPaAMMHOTO HE CHOCOOCH | MaTepuall, HO HE BBIAETICT | CHOCOOCH CHCTEMAaTH3HPOBATh
obecrieueHHS. CHCTEMaTH3HPOBAThH TJIABHOTO. MaTepHuan u BBIJICIATH
MaTepHal. TJIABHOE.
Ymerpb )] BEIOMpaTh | He ymeer BeOuparh | YacTHaHO ymeeT BHIOMpaTh | YMeeT BBIOMpaTh HeoOXomuMele | B coBepmeHcTBE — ymeer
HEOOXO/JUMBbIE  TEeXHHYECKHe, | HeOOXOAUMBbIe HEOOXO/JMMBbIE TEXHUYECKHE, | TEXHHYECKUE, BBIOMPATH HEO0OX0/IUMBbIE
ITOPUTMHUYECKHE, TEXHUYECKHUE, ITOPUTMHUYECKHE, AITOPUTMHUYECKHE, TEXHUYECKUE,
NpOrpaMMHBIE U | aIrOPUTMHUYECKHE, MpOrpaMMHBIE U | mporpaMMHbIe U | aJropuTMHUYECKHE,
TEXHOJIOTHYECKHE peleHus | mporpaMMHbIe U | TEXHOJIOTHYECKHE  PEIeHUs] | TeXHOJOTHUECKHE peleHus | mporpaMMHbIe u
pa3paboTku COBPEMEHHOTO | TEXHOJIOTHYECKHUE pa3paboOTKH  COBPEMEHHOTO | pa3paboTku COBPEMEHHOTO | TEXHOJIOTHYECKHE  PEIICHUS
MPOrPaMMHOTO OOecTieueHusl. penieHuss pa3paboOTKH | MPOTpaMMHOrO oOecledeHus, | MPOrpaMMHOTO  oOecrieueHus], | pa3pabOTKH  COBPEMEHHOIO
COBPEMEHHOT'0 HO JIOITyCKaeT PsiJ] OIIHOOK. HO JIOIyCKaeT psn | mporpaMMHOTO oOecIieueHusl.
HPOrpaMMHOTO HETOYHOCTEH.
obecrieueHusl.
Brnagers (B1) ocuHoBHbIMEH | He Bnazaeer | YactuyHo Brajaeer | Brnageer OCHOBHbIMHU | B coBepuieHcTBe  BiajeeT
MHCTPYMEHTAIBLHBIMH OCHOBHBIMH OCHOBHBIMH HWHCTPYMEHTAIbHBIMH OCHOBHBIMH
CpeacTBaMu pa3paboTKy | MHCTPYMEHTAJIbHBIMU MHCTPYMEHTAIbHBIMH CpeACTBaMHU pa3paboTKu | MHCTPYMEHTAJIbHBIMU
COBPEMEHHOTO MPOTPAMMHOTO | CPEACTBAMHU CpeacTBaMu pa3paboTKH | COBPEMEHHOI'O IPOTPAMMHOIO | CPEACTBAMHU pa3paboTku
o0ecriedeHnss B COOTBETCTBUU C | pa3pabOTKH COBPEMEHHOTO NPOTPAaMMHOTO | OOecliedyeHus, HO MJOMYyCKaeT | COBPEMEHHOTO IPOTrPaMMHOTO
MPaBOBBIMU HOPMaMH. COBPEMEHHOI'0 obecrieueHns1, OMyCKaeT P | pPSAAHETOYHOCTEH. obecriedeHns
MIPOTPaAMMHOTO OImHOOK.

obecreueHus




[Tpunoxxenue 2

KAPTA
00ecre4eHHOCTH M CUMIIMHBI y4eOHOM ¥ Y4eOHO-MeToAuYeCKO JTuTepaTypoi

HucuumuHa TeopeTuyeckue 0CHOBBI MPOrPaMMHPOBAHUS

Kona, nanpasnenue noarorosku: 09.04.04 IlporpaMmmHasi HHKeHepUs

HampaBnennocts  (mpodwuns): IIporpamMvHasi HMHKEHEPUSI  CHCTEM
HHTE/IEKTA

HCKYCCTBCHHOI'0

n/m

HasBanue y4eOHOTO, yUaeOHO-
METOIUYECKOrO U3JaHHUs,
aBTOp, W3IATENIbCTBO, BUJI U3IaHUS, TOJ
H3JaHUs

KomuuectBo
9K3EMILLIPOB B
BUK

KontuHreHT
o0yJaromuxcs,
HCTIOJB3YIOIIUX

YKa3aHHYIO

JUTEPaTypy

Obecrie4eHHOCTD
oOyyarommxcs
JIUTEPaTypoH,

%

Hanuuue
JJIEKTPOHHOTO
Bapuanrta B ObC

(+-)

Bbopucenko, B. B. OcHOBBI
MIPOrPaMMUPOBAHUS / B. B.
bopucenko. — MockBa: HMHTepHer-
YHupepcurer HNHbopMamoHHBIX
Texunonormit (MHTYUT), 2016. — 323
c. - URL:
http://www.iprbookshop.ru/52206.html

OP*

20

BUK

9BC «fOpaiit»

3narononbckuit, J. M. OcHOBBI
nporpaMMHpOBaHus Ha si3bike Python :
yueOHuk / JI. M. 3naronoibckuit. —
Mocksa : JIMK Ilpecc, 2017. — 284 c.
— ISBN 978-5-97060-552-3.— TekcT:
ANEeKTPOHHEIH// JlaHB:  DIEKTPOHHO-
oubmmorewynass cmcrema. — URL:
https://e.lanbook.com/book/97359
(mara obpamenus: 11.05.2020).

OP*

20

BUK

OBC «fOpaiit»

KyBmuHoB, . P. OCHOBBI
IIPOrpaMMUpPOBaHU: ydeOHOe nmocobue
mt - BysoB/  J.P.  KyBmmHOB.—
Mocksa: W3 parenscTBO IOpaiir,
2018.— 104 c. — (YHHBepcHTETHI
Poccun).— ISBN 978-5-534-07559-5.
— Texcrt: anexrponHslit // ObC HOpaiit
[caiit]. — URL: http://www.biblio-
online.ru/bcode/423307

OP*

20

BUK

9BC «fOpaiit»

T'oponnss, JL B. OcCHOBBI
(YHKIIMOHAIBEHOTO IPOrPaMMHUPOBAHHUS
/ JI. B. Topomusis. — 2-e w3gm. —
Mocksa Wnrepuer-YHuBepcurer
HNudopMannoHHBIX TexHonoruit
(MHTYUT), 2016. — 246 c. — ISBN
2227-8397. — TekcT: 3IIEKTPOHHBIH //
DJIeKTPOHHO-OMOINOTEYHAST ~ CHCTEMa
IPR BOOKS: [caiir]. URL:
http://www.iprbookshop.ru/73703.html

OP*

20

BUK

9BC «fOpaiit»

OP*  —  3neKkTpOHHBIH  pecypc

JJIA aBTODP.

MOJIL30BaTEICH

KaTanor/OnekTpoHHyr Oubmauoreky TUY http://webirbis.tsogu.ru/

JIOCTYTIEH

yepes

ONeKTPOHHBIN
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