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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.04.03 ITpukiapHas MexaHuKa
roz Habopa rpymmsr: 2023

IIporpamMmmMmy cocTaBuiI:

Kadeapa E4 BBICOKOOHEPTETUUECKHUE YCTPOVCTBA
ABTOMATUYECKINX CUCTEM
Cugopenko Tumodeit BiaguMupoBuy, cTapiiyii npernosaBaTesib

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka .

paboueti nporpamMmbl E4 BBICOKOHEPTETUYECKUE YCTPOUCTBA ABTOMATUYECKHUX
CUCTEM

3apenyrorui kKadeapoit Hecrepos H.U., K.T.H., fo1l.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E4 BBICOKOJ3HEPTETUUYECKHUE YCTPOUCTBA ABTOMATUYECKNX CUCTEM

3aBenytomuii kadenpoii Hectepos H.U., K.T.H., fo1.




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
MPOrpaMMHOTO 00eCIeueHusT;;

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
nporpaMMupoBanust Python ¢ rcnosnb30BaHHEM CTaHAPTHBIX U CIELMaTU3UPOBAHHBIX OMOIMOTEK;;

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 MPUK/IaJHBIX 3a7ad..



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 8.5 0.5 0.5 8 10
TIpe/iCTaB/IeHuUsI. SI3bIK nmporpamMmMupoBanust Python.
1 2 Pa3spaen 2. Ba3oBslii cuaTakcuc Python. Beegenue B nporiefypHoe nporpaMmmupoBanue. THIb o5 1 1 24 25
aHHbIX. THIBI KOJUTEKLHiA. YNpaBsiiolye CTPyKTypbl ¥ yHKLmH. Mogymu. PaboTa ¢ daiinamu.
Paanen 3. OcHOBHBIE AJIrOpMTMHUYECKHEe KOHCTPYKIIUH. Bprunc/uTe/bHasA CJ1I0XKHOCTb. OCHOBHEBI®
1 2 a/rOpUTMHUYECKHe KOHCTPYKLIUU. AJITOPUTMBbI 06pabOTKN MacCHBOB, COPTUPOBKH U TTOKMCKA. 20.5 0.5 0.5 20 15
BblunCIuTe bHAs CIOKHOCT.
Paszpen 4. OCHOBBI 00BEKTHO-OF THP 0 mporp P OCHOBHBIe MOHATUS
1 2 00beKTHO-OPHEHTHPOBAHHOTO MPOrpaMMHUpoBaHHsi. OGBbEKTbI, K/IAaCChl, METO/BI, aTPHOYThI. 20.5 0.5 0.5 20 15
VIHKancysuyst, Hac/iefloBaHKe 1 IOTUMOP(U3M.
Paspen 5. CTanjapTHbIe U CrielHaIu3upoBanHble 6ubauoreku Python. CranzapTHbie 6ubaMoOTEKH
Python (math, time, sys, os). Vicrionb30BaHue HHTepakTUBHOTrO 610KHOTa Jupyter. [IpumeneHue
1 2 6ubmorexkrt NumPy z/1s1 paboTsl ¢ MaccuBamu AaHHbIX. [Ipumenenue 6ubmoreku Pandas st 31 1 1 30 20
06paboTky 1 aHa/M3a AaHHbIX. [IpiMeHeHre 6ubanorekn Matplotlib f1st BU3yanu3arym JaHHbIX.
TpumeHenre 61bmoTeku SciPy /Jist CrieLaai3upOBaHHbIX HH)KEHEPHBIX ¥ HAYUHbIX PaCUETOB.
1 2 Paspen 6. Co3anue npoekTa. Coguaﬂue nipoekTa. MoayneHOCTb. CucTeMbl KOHTpOsIs Bepcuid. GIT. 385 05 05 38 15
Co3panue rpaduueckoro uHrepdeiica.
Bcero 3a 2 cemecTp 144 4 4 140 100
Bcero no gucuumninHe 144 4 4 140 100
3.2. AyAuTOPHBIN NPAaKTUKYM
Homep u
p Oo0neMm,
No HaMMeHOBaHue
Tema MNPAKTHYECKOIr'0 3daHATUA dayA.
n/n pazjena
JdacoB
JAUCITMITVIMHBI
Pazgen 1.
TexHosorus OcHOBHBIE KOHLIEIILWHA W MOHATUA TeXHOJIOTHYU IIPOrPpaMMUPOBAHUSA.
1  |mporpammupoBanus. |(HTerpupoBaHHbIe cpefbl pa3paboTku (IDE). YeraHoBka v HacTpoiika | 0.5
OCHOBBI OKPY’KeHUs.
AJITOPUTMU3ALHHA.
Beznienue B niporieypHoe nporpaMMupoBanye. Vcrons3oBanune
7 Pa3gen 2. Ba3oBblii  |MHTEPAaKTUBHOTO O/I0KHOTA Jupyter. YpaB/sifole CTPYKTYPbI U 1
cuHTakcuc Python.  |pyskivm. Mogynu. Pabora c datinamu. Tumbl gaHHBIX. TUTTEI
KOJ'I]'IEKL[HFI. MO,E[yTII/I.
Paszpen 3. OcHoBHBIE
a/ITOpUTMHUYECKHE P(:1360p OCHOBHBIX aJITOPUTMHUYECKHUX KOHCTPYKuHﬁ. AJ'[l"OpI/ITMLI
3  |KOHCTpYKLMH. 00paboTKK MacCHBOB, COPTUPOBKH 1 MorckKa. OrjeHKa 0.5
BeruuciurensHas BBLIYMC/IUTEILHOM CJIOXKHOCTH.
CJIO>KHOCTB.
Pazgen 4. OcHOBBI
4 00LEeKTHO- OcCHOBHBIe IOHATHS U MMPUHIUIIBI O6'I>EKTHO-OpI/IEHTI/IpOBaHHOFO 0.5
OPHEHTHPOBAHHOI'O IIpOrpaMmMrpOBaHMsI. ’
TpOrpaMMHpOBaHUA.
HpI/IMEHEHI/Ie O61O/IMOTEKU SCle AJ1 Criequa/IM3MPOBaHHBIX
Pazznen 5 WH>XeHEPHBIX U HaYUHBIX paC‘-IéTOB. HpI/IMEHEHI/Ie OMOIMOTEKU
AT . Matplotlib ans Buzyanusaiuu ganHbix. CTaHzapTHble 6UOIHOTEKH
CraHJapTHbIe U .
5 Python (math, time, sys, os). Vicriosis30BaHre HHTEPAaKTUBHOTO 1
Crielajin3MpoBaHHbIE
6nokHora Jupyter. ITlpumeHenue 6ubmoreku NumPy a5t paboThi €
6ubmoreku Python.
MaccuBaMU JlaHHbBIX. [IpuMeHeHune 6ubmmoteku Pandas s 06paboTku
W aHa/IM3a JaHHBbIX.
Paspen 6. Co3panue
6 A A Co3paHue npoCTOro MpoeKTa. 0.5
IMMPpOEKTa.
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| Bcero 3a 2 cemectp 4
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
CojaepxaHue yue0HOro 3a/|JaHUsI
n/n pasjea JUCLUILIMHBI 4acoB
Paspen 1. Texnonorus O3HakoM/IeHHe ¢ 0C00eHHOCTSIMU HanboJiee TOMY/ISIPHBIX
1 |mporpammupoBaHus. OCHOBBI  [SI3bIKOB ITpOrpaMmMHpoBaHusi. CaMmoCTosiTe/TbHast yCTaHOBKa 8
aJIrOPUTMU3ALIAH. IDE u HacTpoiika OKpY>KeHHsI.
Pasjen 2. BasoBblii CHHTAKCHC Harvcanve riporpaMm UCIob3yOLX 0a30Bble CTPYKTYPHI
2 Python JAHHBIX sI3bIKa MIpOrpaMMUpoBaHus Python c mpumenenvem| 24
' MPOCTHIX YTIPAB/ISIOIIUX CTPYKTYP.
3 BeIrosiHeHWe JoOMalIHero 3aiaHust Ha pa3paboTKy 5
aJrOPUTMOB.
Pazgen 3. OcHOBHBIE
4 BrimoHeHue 3a/jaHust Ha 00pabOTKy MacCHBa JJaHHbBIX. 5
a7ropuUTMUYecKre KOHCTPYKIUN.
S | BRIMCIMTENBHAS CIOKHOCTS. | DPUIO/THEHHe 3a/jaHus Ha COPTHPOBKY U MOUCK. 5
6 BrinonHeHue 3a/jaHus Ha OL[eHKY BbIUMC/IUTE/TEHON 5
CJIO’KHOCTH.
Pazgen 4. OcHOBBI 0ObEKTHO- | BbIMo/IHEHMsT AOMAIITHKUX 3a/IaHUH 110 peanu3aliiu
7  |OpHeHTHUPOBAHHOTO 00bEKTHO-OPUEHTHUPOBAHHBIX MOJIE/IEH B SI3bIKE 20
MPOrPaMMHPOBAHHUSI. riporpammupoBanusi Python.
8 BrinonHeHune joMalliHero 3a/jaHust ¢ IpuMeHeHneM 6
cTaHapTHBIX 6ubaroTek Python.
BrinonHenune foMalliHero 3afjaHuis ¢ IpUMeHeHneM
9 6
oubmioreku NumPy.
Pa3zpen 5. CtaHjapTHbIe U
BrimonHeHune foMaliiHero 3afjaHus ¢ IpUMeHeHneM
10 |crieLanu3vMpoOBaHHbIE 6
oubmioreky Pandas.
6ubmoteku Python.
1 BrimoHeHWe JoMaIliHeTo 3a/JaHust C IPUMeHeHHneM 6
6ubmmorexu Matplotlib.
BrimonHeHre joMatiiHero 3a/jaHust C IpUMeHeHneM
12 . 6
oubmoteku SciPy.
13 |Pa3spen 6. Co3ganue rpoekTa.  |BrInonHeHKe MHAUMBUAYAIBHOIO PAKTUUECKOTO 3a/JaHusl. 38
Bcero 3a 2 cemectp 140
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2/3/4|5| 6 |7/8/9| 10 |11 12|13 14 15| 16 17
2 OpP P a3, U113 ap N3, nud. 3au.

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTUueckasi paboTa;
WII3 — unauBHyanibHOE MPaKTUUeCKoe 3a/laHUE;
I3 — nomairHee 3ajaHue;
mud. 3au. — auddepeHMPOBAHHBIN 3a4erT.

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBa/IbI B
cnenyrommx dpopmax:

JTMarHoCTUYeckKas pabora;
WHIMBH/lyanbHOe MPaKTUYeCKoe 3a/1aHue;
JlOMalliHee 3a/jaHue.

IIpome)xyTouHas arrecranusi IIPOBOJUTCS B (hopMax:
muddepeHIMPOBaHHBIN 3a4erT.
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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.

. A. H. I'yiqun, T. W. JTa3apeBa, Y. B. MapTbiHOBa. . THUIIOBbIe aJifOPUTMBI ¥ UX TIPOrPaMMHUPOBaHUE.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2016, 371. pec.

. I. C. BaHoBa. . Texnosnorus nporpammuposanus. M.: N3a-so MI'TY um. H. D. Baymana, 2006, s51. pec.

. 1. FO. ®énopos. . [TporpamMmmupoBaHue Ha si3bIKe BLICOKOTO ypoBHS Python. Mocksa: FOpaiit, 2023, 351
pec.

. k. Kboy, M. [xeanntu. O0beKTHO-OPHEHTHPOBaHHOE TporpaMMupoBanue. M.: TTutep, 2005, 30 7k3.

. IT. IIx. Hetiten, X. M. Hdeiiren. . Python: VIcKycCTBeHHBIH MHTE/IIEKT, OO/bIIIME JaHHbIE U 00/1auHbIe
Bbrurcienus. Cankt-ITetepOypr: ITurep, 2021, 371. pec.

. C. 3. CBepzyi0B. . SI36IKK IPOrPaMMHPOBAHUS U MeToAbI TpaHcsauu. CII6.: Jladb, 2019, 25 3k3.

. X. M. Hetiten, I1. . Jetiten. . Kak nporpammupoBatrs Ha C ++. BI'TY "BOEHMEX" um. 1. ®.
Ycrtunoga, 2006, 31. pec.
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5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:
1. T. Kopmen, U. JleitzepcoH, P. PuBect. . AITOpuTMBI: TIOCTpOeHMe 1 aHanu3. M.: MIJTHMO, 2000, 0 k3.
5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

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

. https://www.yuripetrov.ru/edu/python/index.html — IIporpammupoBaHye Ha 3bIKe BHICOKOIO 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:/mumpy.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 — Bukuyue6HuK;

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

N
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CoBpeMeHHbIe TPoQeCcCHOHaBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjnoHansHas ssekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6rbaoTeka Poccutickoro doHza
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

VHbopMal[oHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHbOPMalMOHHBIN TIOPTa TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAapThI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM reHepaiuu BI'TY "BOEHMEX" um. 1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantlLntoc- nH(OpMaIioHHbIH ITOpTa ITPaBOBOM MH(POPMALUH.

5.5. TIporpaMMHOe obecrieueHue:

1. Python 3.4;



2. Habop cpe/icTB TPaHC/ISAIMU, KOMITOHOBKHU, OT/IAJIKU U BhITIOHeHUs Python 3.X ¢ UHTerpupOBaHHOM
cpepoii paspabotku IDLE;
3. Spyder.

5.6. 'adopmarioHHbIe TEXHOIOTHH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcreom SMOC Moodle BT TY «k BOEHMEX» um. [.®. 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;
e UHIUBH/yaJbHOE TIPaKTUYeCKOe 3aflaHue;
e JlOMalllHee 3aJlaHue.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI
TpelyCMOTPEHBI MpakTUUecKue 3aHsaTus (4 u.), camocTosiTesibHas paborta crygenTa (140 u).
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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 |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

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.

HaumeHoBaHme padoTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3gen 1. TexHonorusi nporpaMMupoBanus. OCHOBBI a/ICOPUTMHU3ALUH.

OsHakomieHHe ¢ 0coOeHHOCTSIMHU Haubosiee
TIOMY/ISIPHBIX SI3bIKOB IMPOTrPAMMUPOBaHMUS.
CamocrosiTesibHas yctaHoBka IDE u
HaCTPOMKA OKPY>KeHMUS.

I'. C. BaHoBa. . Texnomnorus
rnporpaMMmuposanus: M.: U3g-so MI'TY um.
H. 3. Baymana, 2006 (1, 2)

C. 3. CBepg/ioB. . fI3bIKH MTPOrpaMMUPOBaHUS
1 MeTo/bl TpaHcasiuu: CI16.: JTanb, 2019 (1)
X. M. Hetiten, I1. k. Jebiten. . Kak
nporpamMMmupoBars Ha C ++: BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2006 (1)
A. A. AngpuaHoga, JI. H. Ucmarunos, T. M.
Myxraposa. . AJIrOpuTMHU3aLUA U
nporpamMMupoBanue. IIpaktukym: CaHKT-
[TetepOypr: Jlanb, 2022 (1)

A. H. T'ymun, T. 1. Jlazapesa, 1. B.
MapTebiHoBa. . TUIIOBBIE alTOPHUTMBI U UX
nporpammupoBanue: CIT6.5I'TY

"BOEHMEX" um. [I. ®@. YcruHora, 2016 (1)

Wtoro 1o

pasgeny 1

Paspes 2. Ba3oBsbii cuaTakcuc Python.

Hanmcanve nporpaMM UCII0/Tb3YyHOIUX
0a30Bble CTPYKTYDBI IaHHBIX SI3bIKa
riporpammupoBanus Python c nmpumeHenriem
MPOCTBIX YIPAB/ISIOIUX CTPYKTYP.

II. Ix. Hetiten, X. M. Hdeitren. . Python:
VIcKyCCTBEHHBINM UHTEJIIEKT, OOMbIINe JaHHbIe
1 obsayHble BburcieHusi: CaHkT-ITeTepOypr:

IMutep, 2021 (1-6, 9)
. FO. ®énopos. . [I[porpaMMupoBaHre Ha
sI3bIKe BBICOKOTO ypoBHs Python: Mockga:

TOpaiit, 2023 (1-11)

24

HNToro o

pasgeny 2

24

Paspen 3. OcHOBHBIE a/IrOpUTMHYECKHe KOHCTPYKIIMU. Bhlunc/IuTe/IbHAsA C10)KHOCTh.

BrIroniHeHHe JOMalllHero 3a/jaHus Ha
pa3paboTKy a/JrOPUTMOB.

BrinonHeHue 3a1aHus Ha 00pabOTKy MaccrBa
JIAHHBIX.

BrinonHeHue 3a/jaHNs HA COPTUPOBKY U
TIOUCK.

BrinosiHenue 3d/jaHUA Ha OLI€HKY
BBIUHC/TUTETEHOM CJIO)KHOCTH.

12

A. A. Augpuanoga, JI. H. cmarunos, T. M.
Myxraposa. . AIropuTMHU3aLus U
nporpammupoBaHnue. [IpakTrkym: CaHKT-
ITetepOypr: Jlaus, 2022 (1-5)

II. Ix. Oetiten, X. M. [deiiren. . Python:
VI cKycCTBeHHBINM UHTEJIIEKT, OoMbIive faHHbIe
1 o6naunble Beruncienus: Cankr-ITetepOypr:
IMutep, 2021 (3, 4, 7)

A. H. T'ymun, T. 1. Jlasapesa, 1. B.
MaptbiHOBa. . TUTIOBBIE a/ITOPUTMBI U KX
nporpammupoBadue: CI16.BT'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2016 (1)
T. Kopmen, Y. Jletizepcon, P. Puecr. .
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AJIrOpuUTMBI: TIOCTPOEHUE U aHanu3: M.:
MIIHMO, 2000 (1, 2)

Wroro no pasgeny 3 20
Paspen 4. OcHOBbI 00bEKTHO-OPHEHTHPOBAHHOT0 IPOrPaMMHUPOBAHHA.
. FO. ®égopos. . [IporpaMmMupoBaHre Ha
s3bIKe BbICOKOro ypoBHs Python: Mockaa:
FOpaiir, 2023 (12)
N Ix. Kooy, M. xeanuHu. OObEKTHO-
BbirosiHeHUs JOMAIIHAX 3aJjaHui 110
OpUEHTHPOBaHHOe IIporpaMMUpoBaHue: M.:
peanusaLyu 00BbeKTHO-OpPHUEeHTUPOBAaHHBIX TTurep, 2005 (1,2) 20
Mogeseli B si3bIKe TIPOrpaMMUpPOBanust Python. 1. [k, Jleiiren, X. M. Jleitren. . Python:
VckyccTBeHHBINM UHTEIIEKT, Oomblive JaHHbIe
1 obnauHble Beruncienys: CaHkr-IletepOypr:
IMurep, 2021 (10)
Wroro no paspgeny 4 20
Paspen 5. CTaHjapTHBIE U CIiel{a/IM3HpoBaHHbIe 0ubnorexku Python.
BbirosHeHue JoMallHero 3aJaHus C
IIpYMeHeHHeM CTaHapTHBIX OHOIMOTEK 6
Python.
BbirosiHeHye JoMallHero 3aJaHus C . .
npuMeHeHyeM 6ubmoTek NumPy. I1. Jox. Tletren, X. M. [letirer. . Python: 6
VICKyCCTBEHHBIN WHTEIEKT, O0JIbIIINe /JaHHbIe
BrinonHeHue joMalliHero 3aaHus C
1 obsayHble BburcneHus:: CaHkT-ITeTepOypr: 6
rprMeHeHreM Oubnoreky Pandas.
[MuTtep, 2021 (7)
BrinonHeHue fjoMalliHero 3aaHus C 6
npuMeHeHneM 6ubmioreku Matplotlib.
BrinonHeHue foMalliHero 3a/aHus C 6
nprMeHeHreM 6ubnoreku SciPy.
Wrtoro no pasgeny 5 30
Paspen 6. Co3ganue npoekTa.
II. Ix. Oetiten, X. M. [deiiren. . Python:
W cKycCTBeHHBIN UHTEIEeKT, 60/IbliINe JaHHble
BbIO/HEH e HHJMBHYaTHHOTO 1 o6naunble Beruncienus: Cankr-ITetepOypr:
MPaKTHYeCcKOro 3aJaHust [Turep, 2021 (1 - 10) 38
) . 0. ®énopos. . [IporpaMmupoBanue Ha
A3bIKe BbICOKOro ypoBHs Python: Mockaa:
FOpaiir, 2023 (14)
Urtoro no pasgeny 6 38
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
AJITOPUTMU3ALIVISI 1 TIPOTPAMMUPOBAHUE

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

* UHAWBHUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e JOMalllHee 3a/]aHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

HHauBuya/ibHOE MPAKTHYECKOe 3a/jaHne

WHauBHyanbHOE MPAaKTHUeCKoe 3a/laHre CBS3aHO C Pa3paboTKOM MporpaMMbl Ha sI3bIKe
nporpamMmupoBanusi Python Ha cBo6oHy0 TeMy. IHAUBH/yaIbHOE 3a/JaHHe CUMTAETCs BIOTHEHHBIM, eC/T
MporpaMMa BbITIO/THSIET CBOW (DYHKIIMH B COOTBETCTBHM C 3a/laHUEM U CTYAEHT CI1ocO0eH 00bSICHUTD alTOPUTM
eé paboThI.

JlomaiHee 3aanue

[oMaritHYe 3aiaHus CBsi3aHbI C pa3pabOTKOM IporpamMM Ha si3bIKe porpamMmMmupoBaHust Python.
Temaruvka rporpaMM COOTBETCTBYeT TemMaM paszesa. JlomalliHee 3ajaHie CUMTAeTCs BbIIIOJIHEHHBIM, eC/IN
MporpaMma BBITIONHSIET CBOU (YHKLIMK B COOTBETCTBUU C 33/laHMeM U CTYAEHT Crioco0eH 00BsICHUTE alrOpUTM
eé paboThI.

JuddepennupoBaHHbIii 3aueT

OneHKa BBICTaB/ISIeTCS HA OCHOBAHUH COBOKYITHOCTH BBITIOJTHEHHBIX MHAWBUAYANBHBIX 3a/IaHUN.
Ouenka «OTIMYHO» BLICTABMSIETCS CTYAEHTY, €C/IM OH BLITIOTHWI U 3aI{UTAI UTOTOBOE WHAUBHU/YaTbHOE
NpaKTHUeCcKoe 3a/jaHye, BK/Iouarolee B cedst pa3paboTKy MporpamMMsbl Ha si3blke IIporpaMmupoBanus Python,
PeIIaroLyI0 ITOCTaB/IeHHYI0 HAyYHO-TEXHUUECKYHO 33/lauy C TIpMeHeHNeM He MeHee OfIHOM
CTIerMaM3UpPOBaHHOM OUOMMOTEKH /17151 HayUHBIX \IH)KeHEePHBIX BBIUMC/IEHHUH.
OueHka «X0pOILO» BBICTABSETCS CTYAEHTY, €C/IM OH BITIOJTHUI U 3aL{UTW/I JOMAllHHe U UHAWBUYa/lbHbIe
3aflaHusl, CBSI3aHHbBIE C BIaZleHHeM CUHTAKCHCOM si3bIKa porpaMmmupoBanusi Python, 6a30BbIM ¢yHKIMOHAIOM
CreL[MaTM3UpPOBaHHbIX OMOMMOTEK, a Tak)Ke yMeHUeM pa3pabaThiBaTh U peann30BLIBaTh Da30Bbie
a/ITOPUTMHYECKHEe KOHCTPYKLUH.
O1eHKa «Y/I0B/IeTBOPUTEIEHO» BBICTAB/ISIETCS CTY/IE€HTY, €C/I OH BBITIOJTHWM U 3all{UTHII JOMAIIIHHEe 1
WHVBH/IyasbHBIe 3a/laHusl, CBSI3aHHbIE C B1afieHreM 0a30BbIM CHHTAKCHCOM $13bIKa ITPOrPaMMHPOBAHUS
Python, a Tak’ke yMeHHeM peanr30BBIBATE IPOCTEHIIINE alTOPUTMUYeCKHe KOHCTPYKLHH.
Ouenka "HeyzoBeTBOPUTEIbHO" BLICTABIISETCS CTYAEHTY, €CJIA OH He BLIMTOJHUI HU OJHOTO U3 3a/laHUi B
00BbeMe yIOB/IETBOPSIIOILMM BhIIIIe KDUTEPHUSIM.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paszpgen 1. Texnonorus WNupvBupyansHOE
1 2 |mporpammupoBaHus. OCHOBBI 85| 05 | 05 8 10 NIpaKTU4eCcKoe
a/IrOpUMTMHU3aLUHU. 3a/laHue
1 9 Pa3fen 2. ba3oBbIM CHHTAaKCHC 75 1 1 24 75 Homarnee
Python. 3ajaHue
Pa3pen 3. OcHoBHBIE WupvBunyansHoe
1 2 |asropuTMH4YecKHe KOHCTPYKLIHH. 205 0.5 | 0.5 20 15 IpakThyecKoe
BeruncivuTe/IbHasA C/1I0KHOCTh. 3a/laHue
Pazpaen 4. OcHoOBBI 00BLEKTHO- Tlomanmee
1 2 |opHeHTHPOBAHHOIO 205 0.5 | 0.5 20 15 1A
NporpaMMHpOBaHMu. A
Paspgesn 5. CtanpapTHbIe U WupvBunyansHoe
1 2 |cmenuaM3UpOBaHHbIE GHOIMOTEKH 31 1 1 30 20 MpaKkTUYeCcKoe
Python. 3aj,aHue
WNupvBunyansHOE
1 2 |Pa3pen 6. Co3jaHue npoeKra. 385| 0.5 | 05 38 15 MpakThyecKoe
3a/laHue
Bcero 3a 2 cemectp 144 | 4 4 140 100
Bcero no AucuUn/InHe 144 4 4 140 100
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