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1. llesu u 3212494 AU CIUILIHHBI

[{ens: ocBOEHME METOJIOB M CPEACTB 00BEKTHO-OPUEHTUPOBAHHOTO TTPOTPAMMHUPOBAHHUSI
KaK OJTHOU M3 OCHOBHBIX, IEPCIIEKTUBHBIX M OBICTPO Pa3BUBAIONIUXCS MOJIEIICH
IIPOTPAaMMHUPOBAHUS, SIBIISIOICHCS B HACTOSAIIEE BpeMs 0a30i1 7151 CO3MaHMs
IIPOTPAMMHBIX CUCTEM M COCTABIISIIONICH (QYHIaMEHTAIbHYIO KOMIIOHEHTY 00pa30BaHUs
npodeccroHasia B 001acT HH(POPMAIIMOHHBIX TEXHOJOTHUM. 3a1aun: 1) 3HAKOMCTBO C
OCHOBHBIMH TTOJIOKCHUSAMHU KOHIICTIIIMN 00BbEKTHO-OPHEHTHPOBAHHOTO
IPOrPaMMHUPOBaHHUS; 2) 3aKpEIUICHNE Ha TPAKTUKE MTOHATHUH U KOHCTPYKITUH U3y4aeMbIX
paHee AUCIHUILIMH, TaKuX Kak « OCHOBBI TPOrpaMMUpPOBaHUs», «JIuHeliHas anrebpa u
aHATUTHYECKAsi TEOMETPUS», «S3BIKH TPOrpaMMHUpOBaHUs; "OObEKTHO-
OpUEHTHUPOBaHHOE MporpamMmmMupoBanue” 3) GopMUpPOBaHNE HABBIKOB CAMOCTOSTEIIHHON
pa3pabOTKH, OTJIAJIKU, UCTILITAHUN U TOKYMEHTUPOBAHUS MPOTPAMM JIJIsl PEIICHUS 3a1a4
00pabOTKH YKCIOBOM U TEKCTOBOW MH(POPMAITUU, OpPTraHU3AIUH TUAJIOTa C TIOJIB30BaTENIeM,
MOJICTTUPOBAHMSI.

Kparkoe cogepxxaHue IuCHUIIIMHBI

OcHoBBbI pa3paboTku Ha si3b1ke Python. BBenenue B 00beKTHO-OPUEHTHPOBAHHOE
IPOrpaMMHUPOBAHUE: HCTOPHUSI MOSABIEHUS, PA3BUTHS U OCHOBHBIE NPUHIUIIBI. OCHOBHOM
O0COOEHHOCTBIO TUCIUIUIMHBI SABIISETCS Pa3pabOTKa FOTOBBIX MPUIIOKEHHUH Ha S3bIKE
Python, koTopbIii ABIsSETCS OJHIUM U3 CAMBIX OBICTPOPA3BUBAIOIINXCS SI3BIKOB
IporpaMMHUpoBaHus. [locTpoeHne npocTenmnx pa3IndHbIX MUHU-TTPUIIOKEHAM, B
KOTOPBIX KOMOMHUPYETCS OOJIBIIOE KOJIMYECTBO PA3IMUYHBIX METOAOB U aJITOPUTMOB
IPOrpaMMHUPOBAHHSL.

2. Komnerenuun odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWUSI 110 TUCIIUTUTHHE

[TK-6 Criocoben o0pabarbiBaTh, aHAIU3UPOBATh

JaHHbIC U JIeJaTh BHIBOJIBI, UCIIOIB3YS lMeeT MpakTHYECKHUI OIBIT: pa3pabOTKH MporpaMM
COOTBETCTBYIOLIMI MaTeMaTUUECKUI anmnapar 1 (B 00bEKTHO-OPUEHTUPOBAHHOM CTHUJIE

COBPEMEHHBIC IPHUKJIA]IHBIC IPOrPAMMHBIC CPE/ICTBA

3. Mecro nucuuniuibl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUINH, [lepedeHs MOCIETYIOMNX AUCIUTUTNH,
BUJIOB paboT yueOHOro IiaHa BUJIOB paboOT

Web-niporpamMmMupoBaHue,
Her Helipomaremaruka,
OcuHoBel Bl-cuctem

TpeOoBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI M MPUOOPETEHHBIM B PE3YJbTaTe OCBOEHUS
NPEALIECTBYOIUX JUCUUILINH:

Her




4. O0béM 1 BUIBI y4eOHOI padoThI

OO06mast TpyaA0€eMKOCTh JUCHUILIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOU

paboThl
Pacrnipenenenue o cemectpam
N Bcero B Jacax
Bun yueonoii padoret 4acoB Homep cemectpa
4
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 72 72
Ayoumopnvie 3aHAmus: 32 32
Jlexumu (JI) 0 0
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
JIabopartopubie pabotsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 35,75 35,75
[ToaroroBka k 3a4eTy 4 4
Brimonaenue JlaboparopHbeIx pabot 21,75 21.75
IlonroroBka gokiama 10 10
KoHCynbranum 1 NpoMeKyToYHasi aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. CoaepkaHue TUCHMIIIMHBI

N O0beM ayTUTOPHBIX 3aHATHIA 110 BUIaM B
o
a3z[_ena HaumenoBanue Pa3aciioB IMCHUIIIIMHBI qacax
P Bcero 1] m [ op
1  |BBemenue B Python 12 0 0 12
OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2 PHEHTHP 12 0] o 12
MPOrpaMMUPOBAHUS
3 |[larrepHbl mporpamMmMupoBanus B Python 8 0 0 8
5.1. Jlekuuu
He npenycmoTpenbl
5.2. HpaKaneCKne 3aHATHUA, CCMUHAPbI
He npenycmoTpensl
5.3. JlaboparopHbie padoThI
Ne Ne . Koa-
HanmenoBanme win KpaTkoe cofepkaHne 1a00opaTopHOil paboThI BO
3aHATHA|pA3IeNa]
4acoB
YcranoBka Python. pabota B uarepnperarope Python. Pabora B Colaboratory.
1-2 1  [bubnmuoTexu jyist penieHus MaTeMaTHYeCKUX U HaydHbIX 3a71a4d (SymPy, NumPy, 4
Matplotlib). Co3ganue npocThIX MPOTpaMM C UCIIOIb30BAaHUEM OUOJIHNOTEK.
3.4 1 ba3oBble 4KMCI0BbBIE TUIIBI, BCTPOSHHBIE (DYHKIIMH U MOIYIH JUIsl paObOTHI C 4
’ 4YUCJIAMU, CTPOKH, MaCCHUBBI.




5,6 Pabota ¢ ¢pyHkuusmu, BcrpoeHHsle pyHkimn Python, coznanue gyHKIwmii. 4
73 Omnpenenenue kaacca u co3aanue oobekra. JJobapnenue arpuOyToB B Kiacc. 4
’ JloGaBinenne metoza B kiacc. KOHCTPYKTOpBI U IECTPYKTOPHI.
9.10 HacnenoBanue. AGCTpakTHBIN Ki1acc 1 MeToA. CrieruaibHbIe METO/IBI. 4
’ Crartnyeckue METObI.
11.12 [Tormmopdusm. Tleperpyska oneparopa. Ileperpyska metonga. O6paboTka 4
’ MCKJTIOYEHHU.
13.14 [TatTepusr B Python. [TaTtTepHsl mopokaaromiero tuma. [laTrTepHBI CTPYKTYPHOTO 4
’ Tuna. [laTTepHbl mOBEEHYECKOTO TUIIA.
15,16 Jloxnane! Ha Temy "TlarTepnsl B Python" ¢ mpumepamu ucnosiab3oBaHus. 4
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brmonnenue CPC
Crnncox nureparypsl (¢ yKazaHUEM Kou-
[Tonux CPC pasnesoB, raB, cTpanuil) / cceika Ha  [CeMmecTp| BO
pecypc JacoB
busnu, JI. Python. Kaura penienitos / 1.
buznu, b. K. JIx0HC ; nepeBoa ¢
anruiickoro b. B. YBaposa. — Mocksa :
[ToaroroBka K 3a4eTy JIMK IIpecc, 2019. — 646 ¢c. — ISBN 978- 4 4
5-97060-751-0. — TekcT : ANEeKTPOHHBIH //
JlaHb : 2eKTPOHHO-OMOINOTEYHAs CUCTEMA. .
[JI1-5.
Kocunumn, /Jl. 0. S3bIk nporpaMMupoBaHus
Python : yueOHO-MeTOIMUECKOE TTOCOOHE /
J1. FO. Kocunma. — Munck : BI'Y, 2019. —
Brinmonaenue JlaboparopHbeix pabot 136 c. — ISBN 978-985-566-746-0. — 4 121,75
TekcT : anexTpoHHbIH // JIaHb : 2EKTPOHHO-
OubamoTeyHasi cucteMa. — PexxuM gocTyma:
JUTs1 aBTOPU3. TIOJIb30BaTENEH.
Cammepduna, M. Python Ha nmpakTuke :
yaeOHoe mocodue / M. Cammepdu ;
repeBo/ ¢ aHmuickoro A. A. CIMHKUH, —
MosroToska 10K Mockasa : JIMK Ilpecc, 2014. — 338 c. — 4 10

ISBN 978-5-97060-095-5. — Texker :
HIIEKTPOHHBIH // JIaHb : 2IeKTPOHHO-
OnbnmnoTeuHas cucrema. — Pexxum nocryna:
JUIs1 aBTOPU3. I10JIb30BATEIICH.

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NIPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIEBACMOCTH,
HpOME)I(yTO‘IHOﬁ arTreCcralumn

KonTposnb kauecTBa 0cBO€HMsI 00pa30BaTeIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OaITbHO-PEHTHHTOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIHHOCTH 00yYaIOIIUXCHI.

6.1. Kontpoabubie meponpusitus (KM)
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Bun
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KOHTPOJIBHOTO
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1 4 Texyumii | AKTUBHOCTh 01l 16 Kputepun onieHKH: et
KOHTPOJb | Ha 3aHITHHU | ~ +1 6ast 3a mocenieHue 3aHATHs (MakCUMyM 16)
Kpurepuu oneHkn
. +1 Oasu1 3a CBOEBPEMEHHYIO CAavy 3a/1aHus
Texymmii |[JlaboparopHas p YIO Claty sal
2 4 0,1| 2 [ S GamioB 3a BeIMOTHEHUE 33/1a9 (S = KOJI-BO  [3a4eT
KOHTPOJIb pabora 1
BBITIOJTHEHHBIX 33]1a4 / KOJI-BO BCEX 3aj1ad B
3aJIaHWH )
Kpurepuu oneHkn
. +1 6ast 3a CBOEBpEMEHHYIO cllauy 3aJaHUs
Texymmii |JlaboparopHas p YIO CHay 3al
3 4 0,1| 2 [ S GamioB 3a BeITIOJHEHKE 33/1a4 (S = KOJ-BO  [3a4eT
KOHTPOJIb pabora 2
BBITIOJTHEHHBIX 33]1a4 / KOJI-BO BCEX 3ajiad B
3aJJaHUM)
Kpurepnn oneHku
. +1 6ast 3a CBOEBpEMEHHYIO cllauy 3aJaHUs
Texymmii |JlaboparopHas p YIO CHay 3al
4 4 0,1| 2 [+ S 6amos 3a BBIIOTHEHUE 3a/1a4 (S = KOJI-BO  [3a4eT
KOHTPOJIb pabora 3
BBITIOJTHEHHBIX 33]1a4 / KOJI-BO BCEX 3a/iad B
3a/1aHKH )
Kputepuu onieHKH
. +1 6as1 32 CBOEBpEMEHHYIO cllauy 3aJaHUs
Texymmii |JlaboparopHas p YIO CHay 3al
5 4 0,15 2 [+ S GannoB 3a BeITIOIHEHUE 3aa4 (S = KOJI-BO  [3a4eT
KOHTPOITb pabora 4
BBITIOJTHEHHBIX 3a]1a4 / KOJI-BO BCEX 3a/1ad B
3a/1aHKH )
Kputepuu onieHKH
. +1 6as1 3a CBOEBpEMEHHYIO cllauy 3aJaHUs
Texymmit  |JTabopaTopHast p Y Yy 3an
6 4 0,15 2 |+ S 6amnoB 3a BeIIOTHEHHE 337124 (S = KOJ-BO  [3a4eT
KOHTPOITb pabora 5
BBITIOJTHEHHBIX 3a]1a4 / KOJI-BO BCEX 3a/1a4 B
3a/1aHKH )
[TonroroBnena mpe3enTarus +1 6an;
B noknane orpaxkena uHbopmarus o
BbIOpaHHOM marTepHe +1 Oa;
Texymmii B nokiiazge npencrasiieHa peanusanys narrepHa
7 4 Y Joxkman 03| 4 p p PHA et
KOHTPOJIb +1 Ga;
B noknane npeacTaBiieH npuMep
HCII0JIb30BaHMs (cdepa HCTIOIb30BaHN)
narrepHa +1 Gas;
M ToroBslii TECT coepkut - 10 BOIIpocos.
Bpewms npoBenenus tecta - 10 MUHYT.
ITpome- . Ha TecT npeaocTaBieHo - 2 NOMbITKY.
Nrorossiit
8 4 KYTOUHAsS Tect - | 10 |(HauBsIcmias olieHKa) 3a4eT
arrecTauus +1 6as1 32 OAMH MOJTHOCTBIO MPABUIIBHBIN
OTBET
MaxkcumanbHO BO3MOXHBIHN 0art - 10.
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS
Bu
IPOMEK iOQHOﬁ IIponienypa npoBeaeHUS Kpurepuu
P Y P ypatp OIICHUBAHUS
aTTecTaluu
3auer BbICTaBiseTCA, B cooTBeTCTBUU ¢ BPC, Ha ocHOBE
€3yJIbTaTOB TEKYIIETo KOHTPOJIs. CTYIEHT MOXKET MOBBICUThH CBOM
pesys Sy P YA . |B coorBeTcTBUU C
sauer PEHTHH, TIPOH/IS KOHTPOJILHOE MEPONIPHATHE NMPOMEKYTOUHOH | " s 5 ¢
arrectanuu. MeponpusiTue NpoOBOAUTCS B BUJIE MPOXOKICHUS HO‘HO‘)K’GH;/IH
tectupoBanus "Hrorossiii Tect". Bpems nposeaenus tecra - 10
MUHYT. CTyI€HT MOXET UCTIOJIb30BaTh JBE MOMBITKH JIJIsI




TeCTI/IpOBaHI/IH. B pe3ynLTaTe BBICTABJIACTCA HaAUBBICIIAA U3 I[BYX
orieHoK. Kaxxip1ii Boripoc orieHuBaeTcst B 1 6a.

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

K 5 Ne KM
OMIETEHIUH Pesynbrarsl 00yueHus TLRlEHR
K-6 lMeeT mpakTUYeCKHi OTIBIT: Pa3padOTKU MPOrpaMM B OOBEKTHO- IAAANARE
OpPUEHTHUPOBAHHOM CTHJIE
Tumossie KOHTPOJIBHBIC 3aIdHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE 00ecredeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmoTtpenbt

2) Memoouueckue YKazaHus 0is Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.
Meronnueckue yKa3aHHs K CaMOCTOSATEIIBHOM paboTe CTYICHTOB

1.

U3 HUX: y4ebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
MeToauueckue yKka3aHusi K CaMOCTOSTENIbHON padoTe CTyJ€HTOB

I.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIl U

n3narenbcTBa JIaHb

HaumenoBanue
Bun
Ne pecypca B bubnuorpaguueckoe onvcanue
JUTEPaTyphl .
ANEKTPOHHOH opme
Uepnbies, C. A. OcHOBBI IporpamMMupoBanus Ha Python :
yaeOHoe mocodue 1yist By3oB / C. A. UepHbIeB. — 2-¢ U3.,
1 OcHoBHas OOpa3zoBarenbHas  [mepepad. u jor. — Mocksa : M3natensctBo FOpaiit, 2023. —
TUTEpaTypa iaropma FOpaiit  |349 ¢. — (Beicmee o6pa3oBanue). — ISBN 978-5-534-
17139-6. — Texcr : 3nekTpoHHbIH // OOpa3oBaTenbHas
rutatdopma FOpaiit [caiit]. https://urait.ru/bcode/532446
Cesepanc, U. P. Python ans Bcex / Y. P. Ceepanc ; mepeBo ¢
DJIEKTPOHHO- anruiickoro A. B. Cractuna. — Mocksa : JIMK IlIpecc,
b OcHoBHas oubnuoreyHas 2021. — 262 c. — ISBN 978-5-93700-104-7. — TexcT :
nmuTepaTypa cuctema AIIEKTPOHHBIN // JIaHb : 2eKTpOHHO-OMOIMOTEUHAsl CUCTEMA.
u3narenscTBa Jlanp  |Pexxum noctymna: 1y aBTOpU3. MOJIb30BaTENEH.
https://e.lanbook.com/book/241115
Voiin, P. Ananutuka B Power BI ¢ momompio R u Python / P.
DIEKTPOHHO- 0 . ]
ononHuTenbHas [GuGmoTeHas Voiin ; nepeBog ¢ anmuiickoro A. FO. ['mabko. — Mockaa :
3 JIMK TIlpecc, 2021. — 338 c. — ISBN 978-5-97060-923-1.
nuTeparypa cuctema

— Tekcr : anekTpoHHbIH // JIaHb : 3neKTpoHHO-OnOInoTeYHAS

cuctema. — Pexxum gocTtyna: st aBTOpH3. MOJIb30BATEIICH.




https://e.lanbook.com/book/241049
buznu, J1. Python. Kuura penieniros / 1. buznu, b. K. JxoHc ;
DJIEKTPOHHO- nepeBo ¢ anmuiickoro b. B. YBaposa. — Mocksa : JIMK
4 OcHoBHas OubnroTeuHas [Ipecc, 2019. — 646 c. — ISBN 978-5-97060-751-0. —
muTeparypa crucTreMa TexcT : >neKTpoHHBIH // JIaHb : AIEKTPOHHO-OMOIHOTEUHAS
u3narenscTBa Jlap  [cuctema. — PexuM qocTtymna: s aBTOpH3. MOJb30BaTeNeH.
https://e.lanbook.com/book/131723
Cammepounn, M. Python Ha npakTuke : yueOHOe nocodue /
DJIEKTPOHHO- M. Cammepduia ; nepeBof ¢ anruiickoro A. A. CIUHKHH.
5 OcHoBHas OubIMoTeUHAs — Mockaa : JIMK Ilpecc, 2014. — 338 ¢. — ISBN 978-5-
ureparypa cucTreMa 97060-095-5. — TekcT : 31eKTpOHHBIH // JIaHb : 3IeKTpOHHO-
n3narenscTBa Jlanp  [0mbOnnoTeuHas cuctema. — Pexxum JocTyna: Ass aBTOpH3.
nonbs3oBareneit. https://e.lanbook.com/book/66480
Kocunun, /1. 0. f3p1k nporpamMmmupoBanus Python : yue6Ho-
DIEKTPOHHO- MeTtoanueckoe nocoowue / J1. F0. Kocurua. — MuHnck : BI'Y,
6 OcHoBHas OnbIroTeUHas 2019. — 136 c. — ISBN 978-985-566-746-0. — Texkcr :
nuTeparypa cuctema PIIEKTPOHHBIH // JIaHb : JeKTPOHHO-OMOINOTEUHAs CHCTEMA.
u3narenscTBa Jlane |— Pexum mocTyma: A aBTOpH3. MOJIb30BATENCH.
https://e.lanbook.com/book/180546

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. -LibreOffice(6eccpouno)
2. -Python(6eccpouno)

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUIIUHbI

No OcHoBHOE 000py/IOBaHKE, CTEHBI, MAKETHI, KOMITBIOTEpHAs TEXHUKA,
Bun 3anartuii a I_l MPEyCTAHOBICHHOE TIPOTPaMMHOE 00eCTIeUCHHE, UCTIONh3yeMOe JIIs
YA Pa3IMYHBIX BUIOB 3aHITUH
JlaGopatopusie |333
[lepcoHanbHBIE KOMIIBIOTEPHI, POEKTOP
3aHATUS (30)




