





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AJITOPUTMMU3ALIVA 1 ITPOI'PAMMUWPOBAHUE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-12 — cnoco6HOCTH CO37aBaTh aAropUTMBl LUPPOBOM 00paboTKy 0a3 AaHHBIX pe3y/IbTaTOB MUCIIBLITAHUN
U 3KCIUTyaTalliy CJI0XKHBIX JieTanell U y3/I0B B MAlllMHOCTPOEHWH, pa3padaTeiBaTh COBPeMeHHbIe LHM(pPOBLIe
IIporpaMMbl pacyeToB M INPOEKTHPOBAHUS JieTajleld, y3/10B, KOHCTPYKLMM, MalliH U MaTepuajoB C yuyeTOM
TpeboBaHMiT Ha/|e)KHOCTH, JOJTOBEYHOCTH U 6e3011aCHOCTH MX SKCIITyaTaluu

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-12

3HAHUS:

OCHOBHbI€e TIOHATHSI 00BEKTHO-OPHEHTUPOBAHHOTO TTPOTPAMMHPOBAHMUSI

OCHOBHbIE a/ITOPUTMUUECKHE KOHCTPYKIIUH

0a30Bble aAropUTMbI 00PabOTKM JAHHBIX

6a30BbIii CHHTAKCHC W OCHOBHbBIE CTPYKTYPhI JaHHBIX sI3bIKa IIPOrpaMMHUpPOBaHust Python

Tpe/ICTaB/IeHNe O TeXHOJOTHU MPOrPaMMMPOBAHMUs, OCHOBHBIX MOHATHSAX U TMOAXO0ZAxX MpU pa3paboTke
MPOrpaMMHOT0 06eCIeueHus;

YMeHUsi:

OLIeHKA BBIUMC/IUTEIbHOM C/IOXKHOCTH pa3pabaThiBaeMbiX aJiIrOPUTMOB

pa3paboTka Moziesneili HH(OPMAIIMOHHBIX CUCTEM Ha OCHOBE TMapaJurMbl 00BEKTHO-OPHEHTHPOBAHHOTO
MPOrpaMMHPOBAHUSI

TpUMeHeHHe THITOBBIX aJITOPUTMOB U CTPYKTYP JJAHHBIX [JIs1 PeIIeHUs TIPUKIAAHBIX 3a/au

pa3paboTKa MPHKIAAHBIX TPOTrpaMM [ijii WHXEHEPHBbIX W HAyUHbIX BBIUMC/IEHHH (aBTOMaTH3arius
06paboTki HAOOPOB [AHHBIX, BHU3ya/lW3alvs J[JaHHLIX, IPUMEHEHWe UHC/IIeHHBIX MeTOJO0B) Ha SI3BIKe
nporpamMMupoBanust Python ¢ vcnosib30BaHHEM CTaHAPTHBIX U CIELMaTU3UPOBAHHBIX OMO/IHOTEK;

HABbIKU:

yTeHue 1 MOHUMaHKe UCXOHBIX KOIOB TIPOrpaMMm Ha si3bike Python

pa3paboTKa MporpaMM Ha si3bike MporpaMMHupoBanust Python 1o 3alaHHbIM aATOPUTMHUYECKUM CXeMaM

pa3paboTKa aJrOPUTMOB JI/Isl PellieH s MPOCThIX MPHUKJIAJHBIX 3a7au.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa AJITOPUTMUBAILIAA Y ITPOT'PAMMMUMPOBAHMUE siBrisieTcst AUCLIUIIMHOM
o0s13aTeIbHOI yacTu 6;10Ka 1 MporpamMMbI IOATOTOBKY O HarpasieHuto 15.04.03 TIpukaaoHas MexaHukda.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUWKA B HAYUHbBIX NCCJ/IEJOBAHUSAX.

Copep>kaHue AUCLUIUIMHBI SIBAsieTCsl OCHOBOM it ocBoeHusi aucuurnmd: MATEMATUYECKOE
MOJE/IMPOBAHUE IIPOIHECCOB OBPABOTKM METAJ/IVIOB JAB/IEHUEM, HAYYHO-
NCCJIEJOBATEJ/IbCKAS PABOTA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-5 — CriocobeH pa3pabarbiBaTh aHaIUTHUYECKHE U YMCIeHHbIE METO/bI TIPU CO3JaHIN
MaremMaTHuyeCcKUX MojeJiei MalllvH, IPUBOJ0B, 000py0BaHUsI, CUCTEeM, TEXHOIOTHYeCKUX TIPOL{eCCOB

¢ YK-1 — CriocobeH oCyIeCTB/ISITh KpUTUUECKUI aHau3 MPO0IeMHBIX CUTyallii Ha OCHOBE CUCTEMHOTO
TIO/IX0/Ia, BbIPAOAThIBATh CTPATErHIO EeHACTBUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Texnosiorus nporpaMmmupoBanusi. OCHOBbI aropuTMusanuu. TexHonorus
1 2 MPOrpaMMHPOBaHHsl, OCHOBHBIE TIOHSTHS U TIOAX0/bL. [ToHsATHe anroputMa, ero CBOMCTBA, Gopmbl 47 1 1 46 25
TipeACTaB/IeHUs. OCHOBHbIE AJITOPUTMHUYECKHE KOHCTPYKLIUU. AIIFOpl/ITMI)I 06pa60TKI/l MacCCHBOB,
COPTUPOBKH U TIOMCKa. BrelunciuTesibHasi CJI0)KHOCTb. S13bIK TIpOrpaMMMpOBaHHs PythOl’l.
1 P Paspen 2. BasoBslii cuntakcuc Python. BeezieHue B rporieiypHoe nporpaMMupoBanye. THITbI 15 1 1 14 5
JaHHBIX. THITI KOJUTEKLWiA. YIIpaBIIsifolie CTPYKTypbl U yHKLpH. Mogymi. PaGota ¢ daiinamu.
Paszpen 3. OCHOBBI 00BEKTHO-OF TH 0 IpOrp P OCHOBHBIe MOHATUS
1 2 06beKTHO-OPUEHTHPOBAHHOTO MPOrpaMMHUpoBaHksi. OGBbEKTbI, K/IAaCChl, METO/BI, aTPHOYThI. 16.5 0.5 0.5 16 15
VIHKancysuys, Hac/iefloBaHKe 1 MOTUMOP(U3M.
Paspen 4. CTaHAapTHBIE U crielaTM3upoBaHuble 6ubanoreku Python. CrangapTHbie GUbIMOTeKM
Python (math, time, sys, os). Vicrionb30BaHye HHTepakTUBHOTO 610KHOTa Jupyter. [IpumeneHue
1 2 6ubmorekrt NumPy z/1s1 paboTsl ¢ MaccuBamu AaHHbIX. [Ipumenenue 6ubmoreku Pandas st 41 1 1 40 20
o6paboTky 1 aHa/M3a AaHHbIX. [IpMeHeHne 6ubanorekn Matplotlib zy1s BU3yanusaiym JaHHbIX.
TpumeHenne 61bmoteku SciPy /st Crielaai3upOBaHHbIX HH)KEHEPHBIX M HAYUYHbIX PaCUETOB.
1 2 Pazpen 5. Co3aanue npoekrta. CosziaHue npoekTta. Mo/y/nbHOCTb. CrcteMbl KOHTposist Bepcuid. GIT. 245 05 05 24 15
Co3panue rpaduueckoro uHTepdeiica. i ) :
Bcero 3a 2 cemecTp 144 4 4 140 100
Bcero no gucuuninHe 144 4 4 140 100
3.2. AyAuTOPHBIN NPAaKTUKYM
Homep u
p Oo0neMm,
Ne HauMeHOBaHHe
Tema MNPAKTHYECKOro 3aHATUA ayp.
n/n pas3jena
yacoB
JAUCITMIIVIMHBI
Pazgen 1.
TexHosorus OcHOBHBIE KOHLIEIILKWHW W MOHATUA TeXHOJIOTHYU IIPOrPaMMUPOBAHUSA.
1 |mporpammupoBaHusi. |MIHTerpupoBaHHble cpezbl pa3pabotku (IDE). YcraHoBKa U HACTPOIKa 1
OcHOBBI OKpY’KeHUs.
AJITOPpUTMU3ALUH.
Beezienue B niporieypHoe rnporpaMMupoBanye. Vcrions3oBanne
7 Pa3gen 2. Ba3oBblii  |[MHTEPaKTUBHOTO O/I0KHOTA Jupyter. YpaB/sifolie CTPYKTYPhI 1 1
cunTtakcuc Python.  |dyHkiuu. Mogynu. Pabora ¢ daiinamu. Tyribl JaHHBIX. TUTTBI
KOHHEKL[Hﬁ. MO,E[yJ'II/I.
Pazpen 3. OcHOBEI
OBLEKTHO OcCHOBHBIe IOHATHS U TMMPUHIUAIIBI O6’bEKTHO-OpI/IEHTI/IpOBaHHOFO
3 MporpaMMHpoBaHusi. Pazbop npumMepoB MpUMeHeHHs] 00beKTHO- 0.5
OPHUEHTHPOBAHHOI'O
OPHUEHTHPOBAHHOI'O ITPOTPAMMKMPDOBAHUA.
IMporpaMMHpOBaHUs.
CrangapTHbie 6ubmmoreku Python (math, time, sys, os).
Pasnen 4 Wcnionb30BaHue HWHTEPAaKTUBHOI'O 0JIOKHOTA Jupyter. HpI/IMeHEHHE
A ) 6ubIMOoTeKN Nlll'l’le A1 pa6OTLI C MaCCHUBaMH JaHHBbIX. HpI/IMEHEHI/Ie
CraHgapTHble U
4 oubmmoreku Pandas a1 06paboTKY U aHaMM3a JaHHbIX. [IpuMeHeHHe 1
Criefjia/IM3pOBaHHbIE .
oubmoteku Matplotlib a1 Bu3yanu3sanyu faHHbIX. [IpuMeHeHre
o6ubmioreku Python. !
OubIMOTeKH SCle AJIA Crielfia/In3UPOBAHHBIX MHXKE€HEPHBIX U
Hay4HBIX pacuéToB.
Pasgen 5. Co3panue
5 A A Co3paHue NpoCToro MpoekTa. 0.5
ITIpOeKTa.
Bcero 3a 2 cemecTp 4
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
No Homep n HaumeHOBaHHe Oomem,
Cojep>kaHue yueOHOro 3a/jaHus
n/n pa3jaesia TMCIUII/THHBI yacoB
1 |Pazpen 1. TexHosorus [TpoxoxxpeHue Tecra. 2
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2  |IpOorpamMMHpOBaHUA. V3yueHuie 0630pOB SI3bIKOB IMPOrPaMMHPOBAHIISI. 4
OcCHOBBI arOpUTMU3aLMK.  |CaMocTosTe/IbHas ycTaHoBKa IDE 1 HaCTpOiKa OKPY)KeHHUS.
3 BeirosiHeHWe AOMaIIHETo 3aiaHust Ha pa3paboTKy anroputmoB. | 10
4 BrinosiHeHHe 3a/jaHust Ha 00pabOTKy MacCHBa IaHHBIX. 10
5 Brironsenue 3ajaHys Ha COPTUPOBKY U ITOMCK. 10
6 BrinonHeHMe 3a/jaHNs Ha OL|eHKY BbIUMC/IUTE/TbHON 10
CIIOKHOCTH.
7 [TpoxoxpaeHue Tecra. 2
Pazzien 2. Basosblit HarvcaHye mporpaMm KUCTOJB3YHOLIMX 6a30Bble CTPYKTYPBI
8 |cunTakcuc Python. [JaHHBIX sI3bIKa NTporpaMmmupoBadusi Python ¢ npumeneHnem 12
TPOCTBIX YIIPaBSIOLUX CTPYKTYP.
9  [Pasgen 3. OcHOBBI ITpoxokaeHMe TecTa. 2
00BEeKTHO- BhIMNo/IHEeHUs JOMAIIIHUX 3a/JaHHH 110 pear3aiy 00beKTHO-
10 |OpUEHTHPOBAHHOIO OPHEHTUPOBaHHBIX MOJe/iel B s13bIKe TPOrPaMMHPOBaHUS 14
MIpOrpaMMUPOBaHUsl. Python.
BrInosiHeHne foMalliHero 3aiaHuys C IpUMeHeHneM
11 8
6ubnmmoTtek NumPy.
12 [TpoxoxxaeHue TecTa. 2
BrinonHeHne foMalliHero 3afjaHus ¢ IpUMeHeHueM
13 8
Pasgen 4. Crangaptasie v |6161roTeku Pandas.
14 crieliaM3upoBaHHbIe BrimonHeHue /IOMALLIHEro 33/1aHKsl C IPHMeHeHHeM 8
6ubmoreku Python. 6ubmioreku Matplotlib.
BrInosiHeHWe foMalliHero 3aaHusi C IpUMeHeHneM
15 - 8
6ubmmoTeku SciPy.
BrInosiHeHne foMallHero 3aaHuys C IpUMeHeHneM
16 6
CTaH/|apTHBIX OnbuoTek Python.
17 Pazpen 5. Cospanue BrinonHenve MHAMBHyaIbHOTO MPAKTUUECKOTO 3aJaHUS. 24
MpOeKTa.
Bcero 3a 2 cemecTp 140
4. ®OPMBbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
1 (23|14 5 6 9 10 {1112 13 [14|15| 16 17
2 Tect Tect | AP I3, Tecr |OP Tect AP |  WII3, gud. 3au.
YcnoeHble 0003HauEHUS:
e JIP — auarHocTHUecKasi paboTa;
e TecT — TecT;
e 13 — nomMalliHee 3aaHUE;
o UII3 — unaMBUAYyaIbHOE MPaKTUUeCKOe 3alaHUE;
o nud. 3au. — AU depeHMPOBAHHBIN 3ayeT.
Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
ciefyroumx popmax:

[MarHocTuyeckas pabora;
TeCT;
JOMalliHee 3a/jaHue;

VHIVBHYya/IbHOE IpaKTU4YeCKOe 3adHHe.

HpOME)KYTO‘lHaH dTrTecTalus rMpoOBOAUTCA B Q)OpMaXI

I depeHIIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. AuppuaHosa, JI. H. Ucmarunos, T. M. Myxraposa. . AIropuTMu3saLys ¥ IporpaMmMupOBaHue.
Ipaktukym. CaHkt-Iletep6ypr: Jlanb, 2022, am1. pec.

2. A. H. T'ymumn, T. W. Jlazapesa, 1. B. MapTbiHOBa. . THUIIOBBIe ajJrOPUTMBI ¥ UX IPOrPaMMUPOBaHUE.
CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrtunosa, 2016, 450 3k3.

3. I. C. BaHoBa. . TexHosiorus nporpaMmupoBanusi. M.: M3a-so MI'TY um. H. 3. Baymana, 2006, 1. pec.

4. Tx. Kuoy, M. [xeannHu. O0beKTHO-OPHEHTUPOBaHHOE MporpaMMupoBanue. M.: TTutep, 2005, 30 7Kk3.

5. IT. k. Heiiren, X. M. [defiten. . Python: VicKyccTBeHHBIN MHTeN/IEKT, OO/IbLIMe JaHHbIe U 00/1auHbIe
Bbiurcienusi. Cankr-IlerepOypr: [Tutep, 2021, 3m1. pec.

6. C. 3. CepjyioB. . SI3bIKM MPOrpaMMUPOBaHUs U MeToAbl TpaHcsimn. CII6.: Jlans, 2019, 25 3k3.

7. X. M. Heitren, I1. k. deliten. . Kak nporpammuposats Ha C ++. BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2006, 31. pec.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
1. T. Kopmen, Y. Jleitzepcon, P. Pusect. . Anroputmel: moctpoenue u avanus. M.: MITHMO, 2000, 0 3ks.
5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. https://www.altlinux.org/Books:PythonSchool — Books:PythonSchool — ALT Linux Wiki;

2. https://www.yuripetrov.ru/edu/python/index.html — ITporpammupoBaHue Ha si3bIKe BLICOKOTO YPOBHS
(Python) &mdash; Kypc Python (2022);

. https://docs.python.org — 3.10.6 Documentation;

. https://docs.scipy.org — Numpy and Scipy Documentation &mdash; Numpy and Scipy documentation;

. https://numpy.org — NumPy;

. https://pandas.pydata.org — pandas - Python Data Analysis Library;

. https://matplotlib.org — Matplotlib &#8212; Visualization with Python;

. https://docs.python.org/3/library/tkinter.html — tkinter — Python interface to Tcl/Tk &#8212; Python
3.10.6 documentation;

9. https://ru.wikibooks.org/wiki/GUI_Help/Tkinter_book — GUI Help/Tkinter book — BukuyueOHuK;

0. https://git-scm.com/book/ru/v2 — Git - Book.

NN Uk~ W

1
COBpEMEHHLIe HpOCIJECCI/IOHa]'IbeIe GEETS JaHHBIX:

1. https://rusneb.ru — HairionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 3neKkTpoHHas 6rboTeka Poccuiickoro doHza
(byHAaMeHTalbHBIX UCC/IeJ0BaHUH.

VHdopmalioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcrept — MH(GOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHusi: HopMbl, MpaBuia, CTaHAapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHol renepany BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHue:

1. Python 3.4;

2. Habop cpefcTB TPaHCIISLMN, KOMITOHOBKHU, OT/IAJKH 1 BBITIONMHeHUs1 Python 3.X ¢ HHTerpupoBaHHOM
cpenoii paspabotku IDLE;

3. Spyder.



5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. Python 3.4;

2. Habop cpefcTB TpaHC/ISILIMKU, KOMITOHOBKH, OT/IaZIKA ¥ BbITIO/HeHUst Python 3.X ¢ MHTerpupoBaHHOM
cpezoii paspabotku IDLE;
3. Spyder.

6.2. Ilpouee:

1. pabouee MecTo TperofiaBare/isi, OCHaIlleHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTEepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTepaMH C OCTYIIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/IbHOU cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
AJITOPUTMU3ALIUA 1 ITPOTPAMMIPOBAHIE

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa  AJITOPUTMUBALIIASAA U ITIPOTPAMMUWPOBAHUE sBriseTcs  AUCLIATTMHOM
o0sA3aTeIbHON YacTH O10Ka 1 mporpaMmbl MOJATOTOBKHU 10 HampasiaeHuto 15.04.03 TIpukaadHas mMexaHuka.

HOucruruivHa peanmu3syercs Ha (akynsTeTe E OpyKue U CUCTeMbI BoopyxeHust BI'TY "BOEHMEX" um. ..
Ycrunora kadeapoii E4 BBICOKOOHEPT'ETUUECKUE YCTPOMCTBA ABTOMATUMYECKIMX CUCTEM.

[ucuunivHa HallesieHa Ha (popMUpOBaHKe KomMnemeHyuli:
OITK-12 criocoGHOCTb CO3/aBaTh a/JrOPUTMbI LM(POBOM 00pabOTKH 0a3 JAHHBIX Pe3y/bTaTOB MCIILITAHUN U
9KCIUTyaTallii C/IOKHBIX [leTasell W y3/0B B MAIMHOCTPOEHWH, pa3pabaThiBaTh COBpPEeMeHHbIe [H(POBbIe
MpOrpaMMbl PacyeToOB W TIPOEKTUPOBAHMs JeTasiel, y3/10B, KOHCTPYKIMi, MalllMH U MaTephajioB C y4eTOM
TpeboBaHMI Ha/|e)KHOCTH, JOJTOBEYHOCTH U 6e301MaCHOCTH UX SKCILTyaTalluH.

Cojiep>kaHrie JWMCHWIVIMHBI  OXBaThbIBA€T KPYr BOMPOCOB, CBSI3aHHBIX C (OPMHPOBAaHUEM OCHOBHBIX
Tpe/icTaB/eHui 00 alrOpUTMU3AI[UM U TIPOTPaMMHPOBAHUY, @ UIMEHHO: pa3paboTKe aJrOPUTMOB U OL[eHKU MX
BBIUMC/TUTETLHOW CJIOXKHOCTH, OCHOBHBIX MapajIiTM U KOHIIEMI[Hi pa3paboTKu MPOrpaMMHOTO 00ecrieueHus,
OCHOBaMHM OOBEKTHO-OPUEHTHPOBAHHOM TporpaMMupoBaHus. @®opmupyer 06a30Bble HABBIKM HalMCaHUS
MPUK/IAZHbIX TPOrpaMM Ha s3bIKe NporpaMMupoBaHust Python, pgaér mpencraBieHne 00 OCHOBHBIX
BO3MOXXHOCTSIX CTaHAAPTHBIX W CrHeluanu3upoBaHHbix Oubmotek (NumPy, Pandas, Matplotlib, SciPy),
WICTIONTB3YEMBIX JIJIsl MH)KEHEPHBIX U HAYYHBIX BHIUHUC/IEHUH.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* TeCT;
e JIOMalllHee 33/]aHue;
e UHIUBHU/yaTbHOE TIPAKTUYECKOE 3a/IaHHe.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBisgeT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTUHBI
MpeAyCMOTPeHbI IpaKTUYeckue 3aHaTus (4 4.), camocTosiTesbHasi pabora crygenra (140 ).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
AJITOPUTMU3ALIAA 1 ITPOTPAMMUPOBAHIE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI COCTaBgeT 144 4., U3 HUX 4 4. ayAUTOPHBIX 3aHATUH, U 140 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjenam JUCIUI/IMHLI TIPUBE/IEHBI B Tab/TuIle

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.
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HaumeHoBaHme padoTbI Pexomenpyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. TexHosiorusi mporpaMMupoBaHusi. OCHOBbBI a/IrOPUTMH3AI[UH.
A. A. AngpuaHoga, JI. H. Ucmarunos, T. M.
IIpoxoxzenue Tecra. MyxrapoBa. . AnropuTMHU3aLus 1 2
niporpammupoBanue. [IpakTukym: CaHKT-
[MetepOypr: Jlaub, 2022 (1-5)
I1. Ix. Oetiten, X. M. Hdediten. . Python:
N3yueHre 0630pOB S3bIKOB VICKyCCTBEHHBIN UHTEJIEKT, OOJIbIIINe JaHHbIe
nporpaMmMupoBanusi. CaMocCTosiTe/TbHast 1 obnauHble BeruncieHysi: Cankr-IletepOypr: 4
ycraHoBka IDE 1 HacTpolika OKpy»KeHHsl. MuTep, 2021 (3, 4, 7)
A. H. I'ymumn, T. W. Jlazapera, U. B.
MapTtbiHOBa. . THUIOBBIE aITOPUTMBI U KX
nporpammupoBanue: CII6.BI'TY
"BOEHMEX" um. 1. ®@. YcruHoBa, 2016 (1)
BeimosiHeHue goMaiiiHero 3ajjaHust Ha T. KopmeH, Y. Jletizepcon, P. Pusecr. . 10
pa3paboTKy a/rOpUTMOB. AJIrOpUTMBI: IOCTPOEHUE U aHanu3: M.:
MIIHMO, 2000 (1, 2)
I'. C. ViBaHoBa. . TexHonorus
nporpamMMmupoBanus: M.: Usg-so MI'TY um.
BhImosiHeHWe 3a/iaHus Ha 00paboTKy MaccHBa H. 3. baymana, 2006 (1, 2) 10
JIaHHBIX. C. 3. Cepgy1oB. . f3bIKU IpOrpaMMUpPOBaHUs
u MeTogsl TpaHcasuyu: CII6.: JTans, 2019 (1)
X. M. Heitren, I1. x. Oetiten. . Kak
nporpaMMmupoBath Ha C ++: BI'TY
BhINosiHeHue 3a/iaHust Ha COPTUPOBKY U "BOEHMEX" nm. [I. ®. YcruHoBa, 2006 (1)
TOMCK. A. A. AggpuaHosa, JI. H. Ucmarumnos, T. M. 10
MyxTtapoBa. . AMropuTMH3aLys U
nporpammupoBandue. [Tpaktukym: CaHKT-
[etepOypr: Jlaus, 2022 (1)
B A. H. I'ymumn, T. W. Jlazapera, U. B.
bITIOJIHEHUE 33/JaHKs Ha OL|eHKY
BEIUMCTATO/IEHOMN CTOKHOCTH. MapteiHOBa. . TUNIOBBIE aJITOPUTMBI U UX 10
nporpammupoBanue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2016 (1)
Wroro no pasgeny 1 46
Pa3pen 2. ba3zoBsbrii cuaTakcuc Python.
Ipoxoxerte Tecta. IT. k. Hetiten, X. M. Hetiten. . Python: 2
Hammcatvie IpOrpaMM HCTIONB3YIOMHX VIcKyCCTBEHHBINM UHTEJIIEKT, OOMbIINe JaHHbIe
6asoBble CTPYKTYpbI AAHHBIX A3bIKa 1 obayHble BburcneHusi: CaHkT-IleTepOypr: 12
nporpammupoBadus Python c npumeHeHreM Murrep, 2021 (1-6, 9)
MPOCTBIX YIPABJISIOIIUX CTPYKTYP.
Wrtoro no pasgeny 2 14
Pazgen 3. OCHOBBI 00LEKTHO-OPHEHTHPOBAHHOI'0 NMPOrPaMMHPOBaHMUS.
I I
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IIpoxoxxpeHue Tecra. Ix. Koy, M. [T)xeanunu. OOBEKTHO- 2
OpHEeHTHPOBaHHOE TIPOrpaMMUpPOBaHue: M.:
o [Murep, 2005 (1,2)
BLro/HeRHs JOMAIIHKX 33aHMH 110 IT. k. Oetiten, X. M. Heiiten. . Python:
peam3alun 0G1LeKTHO-OPHEHTHPOBAHHBIX VcKycCcTBeHHBINM UHTEIIEKT, OoMblive JaHHbIe 14
Mo/Jiesiel B si3bIKe porpaMmMupoBanust Python. . .
1 o6naunbie Berurcienus: CankTt-ITetepOypr:
IMutep, 2021 (10)
Wrtoro no pazgeny 3 16
Pazien 4. CTanapTHbIE U CeljHa/IM3HPoBaHHbIe Oubnoreku Python.
BrimonHeHue joMaliHero 3ajaHus C 8
npuMeHeHreM 6ubmoreku NumPy.
[IpoxoxxzeHue Tecra. 2
BrinonHeHue joMalliHero 3ajaHus C 8
npuMeHeHneM 6ubmioreku Pandas. I1. k. Oetiten, X. M. Hdefiten. . Python:
BrimonHeHue foMalliHero 3aaHus C I/ICKyCCTBeHHHﬁ VHTEJIEKT, OO/TbIITe AdHHbIE 8
TIpUMEHEHHEM OUOIMOTeKU Matp]oﬂib. U 00JIauHbIe BHIUUC/ICHUS: CaHKT-HETep6prZ
BhINo/IHeHUe OMAIIIHero 3aIaHus C TTurep, 2021 (7) 3
nipuMeHeHreM O6ubnoreku SciPy.
BrimonHeHMe JoOMaIIHeTo 3a/jaHus C
MpUMEHeHHeM CTaHJapTHBIX OUOIMOTeK 6
Python.
Wrtoro no pasgeny 4 40
Paspen 5. Co3ganue npoekTa.
II. Ix. Oetiten, X. M. Hdeiiren. . Python:
BrinonHeHne WHAVBU/YaIbHOTO VcKycCTBeHHBINM UHTEIIEKT, OoMblIne JaHHbIe 24
TIPAKTUYeCKOTO 3a/|aHMUs. 1 o6naunble Berurcienus: Cankr-ITetepOypr:
IMuTtep, 2021 (1 - 10)
Wroro no pa3geny 5 24
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
AJITOPUTMU3ALIVISI 1 TIPOTPAMMUPOBAHUE

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e JOMalllHee 3aJjaHueE;

* TeCT;

e UHIUBHU/yaJbHOE TIPAKTUYeCKOe 3ajlaHue;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

JomaiHee 3aiaHue

IomariiHye 3a/jaHus CBA3aHbI C pa3paboTKOM MpoOrpaMM Ha si3bIke porpaMMUpoBaHus Python.
Temarrka mporpaMM COOTBeTCTBYeT TeMaM pa3sjesna. JlomalliHee 3ajaHUe CYUTAEeTCsl BbITIOIHEHHBIM, eCJTU
MporpaMma BbITIO/THAET CBOU (DYHKIUK B COOTBETCTBUH C 3a/laHMEM M CTYAEHT CIIoCObeH 0OBICHUTE arOPUTM
eé paboThI.

Tect
Tect cuntaetcs cgaHHbIM TIpU 80% MpaBUIbHBIX OTBETOB.

HHauBHya/IbHOE MPAKTHYECKOoe 3ajaHne

WHuBHIya bHOE MTPAaKTHUeCKoe 3a/laHre CBS3aHO C Pa3pabOTKOM MporpaMMbl Ha sI3bIKe
nporpaMmmupoBaHus Python Ha cBobogHyI0 TeMy. HAMBHAYaTbHOE 33/JaHHe CUUTAETCS BBITIOIHEHHBIM, €C/TH
MporpaMma BbITIO/IHSIeT CBOU (DYHKIMK B COOTBETCTBUH C 3a/laHMEM M CTYAEHT CIIocobeH 0OBICHUTE arOPUTM
eé paboThI.

JuddepennmpoBaHHbIii 3aueT

OOyyaroluiicsi IMeeT MPaBO Ha MO/yYyeHHe MUHUMA/IbHOM MOJIOKHTETEHOM OLIEHKH MTPY YCI0BUX
YCIIEIIHOTO MPOXOXKAEHUSI TEKYIIET0 KOHTPOJISI yCIieBaeMOCTH B (hOpMe IMarHOCTHUeCKOM paboThI B
COOTBETCTBUM C rpadMKoM paszena 4.
7151 TIO/TyYeHusl OLIeHKH "Y/I0B/IETBOPUTEIBLHO" HEOOXOAUMO YCIIEITHO MPORUTH BCe TECThI U BBITIOHUTh
JloMalltHue 3a/1aHus paszena 1 u 2. JIis noayyeHust OLIEHKH "XOpOIo" Heo0X0/IMMO yCIIeITHO MPOUTH BCe
TECTBI U BBITIOJTHUTH JOMAIIHKe BCe JOMallHue 3aaHusl. [171s1 omyueHust OLeHKHY "OT/IMYHO" HeoOXoquMo
YCIIeIHO POWTH BCe TeCThI, BHIOIHUTE BCE JOMAIlIHME 3a/laHus, U BBINIOJHUTh UHAWBHYaIbHOE
MpakTHUYeCcKoe 3a/jaHue.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. Texnonorus Tecr,
1 2 |mporpamMmMupoBaHMs. OCHOBBI 47 1 1 46 25 Homariunee
a/IrOPUTMHU3ALUH. 3a/laHue
» Jomarnee
1 7 Pazpen 2. ba3oBbIi CHHTAKCHC 15 1 1 14 75 —
Python. T
ecT
Pa3gen 3. OCHOBBI 00bEKTHO- Tecr,
1 2 |opHeHTHPOBAHHOIO 16.5| 0.5 | 0.5 16 15 [Jomarnee
nporpaMMHpOBaHMA. 3alaHue
Paspen 4. CranpapTHbie 1 HomariHee
1 2 |cmenuaU3upOBaHHbIE OHOIMOTEKH 41 1 1 40 20 3aJlaHue,
Python. Tect
WNupvBuayansHoe
1 2 |Pa3pen 5. Co3gaHue npoeKTa. 24.5| 0.5 0.5 24 15 MpaKkTUUeCcKoe
3alaHue
Bcero 3a 2 cemectp 144 4 4 140 100
Bcero no auciuinHe 144 4 4 140 100
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