





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-OPHUEHTUPOBAHHOIO ITPOTPAMMHPOBAHMUSI;

OCHOBHbIE a/ITOPUTMUYECKHE KOHCTPYKIIWY;

0a30Bble anropuTMbl 00PabOTKY JaHHBIX;

6a30BbIi CHHTAKCHC U OCHOBHbBIE CTPYKTYPbI JAHHBIX sI3bIKa TIpOrpaMmupoBanusi Python;

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

YMeHUsi:

OLIeHKA BbIUMC/TUTETbHOM CI0)KHOCTH pa3pabaThiBaeMbIX a/JirOPUTMOB;

pa3paboTka Mogiesneit HHMOPMALMOHHBIX CCTEM Ha OCHOBE TapaJurMbl 00BEKTHO-OPHEHTHPOBAHHOTO
MPOrpaMMHPOBAHHUSI;

TpUMeHeHHUe THITOBBIX aJITOPUTMOB U CTPYKTYP JJAHHBIX [JIs1 PeIlIeHUs TIPUKIAAHBIX 3a/ay;

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 MOHUMaHKWe UCXOHBIX KOIOB MPOrpaMMm Ha si3bike Python;

pa3paboTKa MporpaMM Ha si3bike MporpaMMupoBanust Python o 3alaHHBIM anrOPUTMUUYECKUM 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/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Texnosorus nporpaMmmupoBanus. OCHOBBI anropuTMusanuu. TexHonorus
5 10  |mporpamMMMpOBaHHsl, OCHOBHbIE MOHATHS U MOAXO0AbI. IIOHATHE arOPUTMA, ero CBOMCTBA, (hOpMbI 6 2 2 4 10
TIpe/iCTaB/IeHuUsI. SI3bIK nmporpamMmMupoBanust Python.
5 10 Pa3spaen 2. Ba3oBslii cuaTakcuc Python. Beegenue B nporiefypHoe nporpaMmmupoBanue. THIb 2 8 8 14 25
aHHbIX. THIBI KOJUTEKLHiA. YNpaBsiiolye CTPyKTypbl ¥ yHKLmH. Mogymu. PaboTa ¢ daiinamu.
Paal:(en 3. OcHOBHBIE AJIrOpMTMHUYECKHEe KOHCTPYKIIUH. BbIunc/MTe/IbHasA CI0XKHOCTh. OCHOBHBIE
5 10  |anropuTMHUeCKHe KOHCTPYKLH. ANropuT™Mbl 06pabOTKM MacCHBOB, COPTHPOBKH 1 MOMCKA. 18 8 8 10 15
BbIunC/IMTEbHASL CTIOKHOCT.
Paszpen 4. OCHOBBI 00BEKTHO-OF THP 0 mporp P OCHOBHBIe MOHATUS
5 10  |0ObEeKTHO-OpPHEeHTHPOBAHHOTO MPOrpaMMUpPOBaHUsi. OGbEKTBI, KJ1aCChl, METO/bI, aTPUBYTHI. 12 4 4 8 15
VIHKancysuyst, Hac/iefloBaHKe 1 IOTUMOP(U3M.
Paspen 5. CraHAapTHBIE U CrienHanu3upoBaHHbIe Oudinoreku Python. CraHzapTHble 61G/IMOTEKH
Python (math, time, sys, os). Vicrionb30BaHue HHTepakTUBHOTrO 610KHOTa Jupyter. [IpumeneHue
5 10  |6ubnuoreku NumPy asst paboTe! ¢ MaccuBamu JjaHHBIX. [IpumMeHeHne 6ubmuoreku Pandas st 30 10 10 20 20
06paboTky 1 aHa/M3a AaHHbIX. [IpiMeHeHre 6ubanorekn Matplotlib f1st BU3yanu3arym JaHHbIX.
TpumeHenre 61bmoTeku SciPy /Jist CrieLaai3upOBaHHbIX HH)KEHEPHBIX ¥ HAYUHbIX PaCUETOB.
5 10 Pazpen 6. Co3aanue npoekrta. CoszlaHue npoekTa. Mo/y/nbHOCTb. CructeMbl KOHTposist Bepcuid. GIT. 20 2 > 18 15
Co3panue rpaduueckoro uHrepdeiica.
Bcero 3a 10 cemecTp 108 34 34 74 100
Bcero no gucuumninHe 108 34 34 74 100
3.2. AyAuTOPHBIN NPAaKTUKYM
Oo0neMm,
Ne Homep n HanMeHOBaHHe
Tema MNPAKTHYECKOI'0 3dHATUA ayA.
n/n pa3fena JUCHMILIUHBI
gacoB
Pazpen 1. TexHonorus OCHOBHBIE KOHLETIL[MW Y TIOHATHS TEXHOJOTUU
1 |mporpammupoBanus. OCHOBBEI  |IporpaMMUpOBaHusl. IHTerpupoBaHHbIE Cpefibl 2
anTOpUTMH3ALIUH. pa3pabotku (IDE). YcTaHOBKA U HAaCTPOWKA OKPY>KEeHHSI.
y) BBe,quHe B IrIpoLieAypHOe rporpaMMHrpOBaHuKe. )
. Vicnionb3oBaHre UHTEPAKTUBHOTO 0/I0KHOTa Jupyter.
Pazgen 2. ba3oBbIili CHHTaKCUC
3 Python Ynpasnsmole CTpyKTypsl ¥ (pyHKIMA. Mofyny. 2
4 ' Pa6ora c ¢aiinamu. 2
5 Tune! gaHABIX. TUMB Ko/UTeKIi. Mogayinu. 2
6 Pa3bop 0CHOBHBIX aMrOPUTMAYeCKUX KOHCTPYKLIUM. 2
Paspen 3. OcHOBHBIE
7 A AsnroputMbl 00pabOTKM MacCHBOB, COPTUPOBKH U TTOWCKA. 2
3 AJITOPUTMHUYECKHE€ KOHCTDYKLIUH. o) = 5
BLIUMC/IATEIbHAS CIIOMKHOCTb. 1IeHKa BbIUMC/IUTE/JIBHOM C/IO’KHOCTH.
9 O06paboTKa UCKTFOUEHUH. 2
OcCHOBHBIE TTOHATHSA U TIPUHLIUAILI 00BEeKTHO-
10 |Pa3gen 4. OCHOBBI OOBEKTHO- DU 2
OPHUEHTHPOBAHHOI'O MPOTrpAMMMPOBAHUS.
OPHEHTHPOBAHHOT'O Pas6 6
11 IIPOrpaMMUPOBaHUSL. a300p NMpUMepOoB IMpUMeHeHUA OObEKTHO- )
OPHUEHTHPOBAHHOI'O MPOTrpAMMMPOBAHUS.
12 CrangaptHbie 6ubmoreku Python (math, time, sys, 0s). )
Vcrions30BaHye MHTEPAKTUBHOTO O/1I0KHOTA Jupyter.
13 [TpumeneHue 6ubmuorekr NumPy /151 paboThI C )
p 5 C MaCCHBaMU [1aHHBIX.
a3zaesn o. LTaHAdPTHBIE U
i Aap [Mpumenenne 6ubmoreku Pandas fyis 00paboTky 1
14 |cenmanu3vMpoBaHHbBIE 2
dHa/i1M3a JaHHBbIX.
6ubmioreku Python. -
15 [Tpumenenue 6ubmorexu Matplotlib anist Busyanu3zauyu ’
A aHHBIX.
16 [TpumeneHue 6ubmoreku SciPy asis 7
CrieliajIn3upOBaHHbBIX MHXXE€HEDHBIX U HAYUHBIX pvaéTOB.
17 |Pasgesn 6. Co3gaHue IpoekTa. Co3panue poCToro npoekKTa. 2

6




|
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
o/ pasjie/a MCIHIIHHDI Cojiep>xaHue yue0HOro 3afaHus aCOB
L Pasgen 1. Texnonorus Ep oxom,qemge TecTa. 2
y |TPOTPANMIPOBAIIA. OCHOBLL | L oo ycrationka IDE w nactpoiixa )
aaropuUTMH3aLK.
OKDY’KEHUS.
3 [TpoxoxxaeHue Tecra. 2
Pasnen 2. Ba3oBblii CMHTAKCUC  |HanycaHue MpOrpamMM UCTIONb3yOMIUMX 6a30Bble CTPYKTYPhI
4  |Python. JTAHHBIX S13bIKa MporpammupoBanus Python ¢ mpumeHenvem| 12
TPOCTBIX YIPaB/ISIOLUX CTPYKTYP.
5 [Tpoxoxxzaenue Tecra 2
6 BrInosiHeHHe loMallHero 3a/jaHusi Ha pa3paboTKy ’
Pazpen 3. OcHoBHBIE a/I'OpUTMOB.
7  |anropuTMHYecKrie KOHCTPYKLUWH. BriosHeHre 3ajaHusi Ha 00paboTKy MacCHBa JaHHBIX. 2
8  |BerumcivTeNbHAs CIOXKHOCTE. | BpIno/HeHUe 3a/jaHuisl Ha COPTMPOBKY M MOMCK. 2
9 BrironHeHue 3alaHusi Ha OLIEHKY BbIYUC/INUTE/TLHON ’
CJI0XKHOCTH.
10 Paszen 4. OcHOBBI 0OBEKTHO- EEI ?T)E)(jliﬂel?:lze Tecta. - 2
OPHEHTUPOBAHHOTO AAOMALUHKX 33aHHUH T10 peausaLy
11 HPOrpPAMMUPOBAHHSL. 00BbeKTHO-OpPHEHTHPOBAHHBIX MOJIeJiel B SI3bIKe 6
rporpaMMupoBanus Python.
12 BrinonHeHune fjoMalliHero 3afjaHus ¢ IpUMeHeHneM ’
CTaHapTHBIX 6ubaroTek Python.
BrimonHeHune foMaliliHero 3afjaHus ¢ IpUMeHeHneM
13 oubmioreku NumPy. 4
14 Pasgen 5. CranpapTable U BelrosiHeHre foMalllHero 3alaHus ¢ IpUMeHeHreM 4
Crel[HaTU3UPOBaHHbIe oubmioreku Pandas.
6uGmorexku Python. BLINO/IHeHYe JOMALIHero 3a/laHys C IPUMeHeHHeM
15 oubmotekn Matplotlib. 4
16 BeinonHeHue JIOMAIHETO 33/1aHKsl C NIPUMeHeHHeM 4
oubmoteku SciPy.
17 ITpoxoxxaeHue TecTa. 2
18 |Pa3pen 6. Co3paHue nipoekTa.  |BeInosiHeHVe MHAWBUAYAJbHOTO TIPAKTUYECKOTO 3a/JaHusl. 18
Bcero 3a 10 cemectp 74
4. ®OPMbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 (2(3/4] 5 6 |78 9 10 |11 (12| 13 |14|15| 16 17
10 Tect Tect | P 3, Tect | AP Tect AP | WNII3, 3au.

YcnoBHble 0003HAUEHUS:

TP — nuarHocThyeckas pabora;
Tect — Tecr;

UII3 — unauBHyanbHOe MpakKTUUeCKoe 3aaHUE;
[3 — nomaiiHee 3a/jaHue;
3ay. — 3aueT.

cnenyromumx dhopMax:
JIMarHOCTUYeCKas pabora;
TeCT;

WH/TUBU/IyaTIbHOE TIPaKTUYECKOe 3a/IaHue;
JIOMallTHee 3a7laHue,

TEKyll[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJUTCA B JUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B




IIpome)xyTouHas arTecTamusi IIPOBOJUTCS B (hopMax:
e 3aueT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. AuppuaHosa, JI. H. Ucmarunos, T. M. Myxraposa. . AIropuTMU3aLys ¥ [IporpaMMupOBaHue.
Ipaktukym. CaHkt-Iletep6ypr: Jlans, 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 TIPOTPaMMHUPOBaHUE.
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.

. k. Kooy, M. [>xeannHu. O6beKTHO-OpHeHTHPOBaHHOe rporpaMMupoBanue. M.: TTutep, 2005, 30 7k3.

. I1. k. Hetiten, X. M. [eiiren. . Python: VicKycCTBeHHBIH UHTEIIEKT, OOMbIIME JaHHbIE U 00/1auHbIe
Bbiurcienusi. Cankt-IletepOypr: [Tutep, 2021, 351. pec.

. C. 3. CBep/10B. . SI3bIK1 IPOrpaMMHUPOBaHMsI ¥ MeTO/bl TpaHcALuu. CI16.: Jladb, 2019, 25 3Ks3.

. X. M. Jewiten, I1. [Ix. Jeliten. . Kak nporpammupoBars Ha C ++. BI'TY "BOEHMEX" um. 1. ®.
YcrtunoBa, 2006, 3. pec.
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5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
1. T. Kopmen, U. JleitzepcoH, P. PuBect. . Aroputmsl: moctpoeHue u aHanus. M.: MIJTHMO, 2000, 0 k3.
5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

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

. 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:/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 — BukuyueOHUK;

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

N
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CoepeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - Hayunast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcTOBas 37ekTpoHHas 6uboTeka Poccutickoro doHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

I/IHClJOpMaL[I/IOHH]:Ie CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perynvpoBanusi: HopMmbl, mpaBuia, CTaHAAPThI
P®;

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

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# [TOpTa IpaBoBOM MHPOPMALUH.

5.5. TIporpamMMHoe obecrieueHue:

1. Python 3.4;
2. Habop cpecTB TpaHC/ISIIMK, KOMIIOHOBKH, OT/IaZIKU ¥ BeINIO/THeHHs Python 3.X ¢ WHTerprpoBaHHON
cpepotii paspaborku IDLE;



3. Spyder.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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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 AMCLUILUIHHbI
AJITOPUTMU3ALIAA 1 ITPOTPAMMUPOBAHIE

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa  AJITOPUTMUMBALIIASAA WU IIPOTPAMMUWPOBAHUE sBriseTcs  AUCLIUTTMHOM
o0sA3aTeIbHON YacTH O10Ka 1 mporpaMmbl MOJATOTOBKH 110 HampasieHuto 15.04.03 TIpukiadHas mexaHuka.

HOucruruivHa peanmu3syetcs Ha (akynsTeTe E OpysKue U CUCTeMbI BoopyxeHust BI'TY "BOEHMEX" um. ..
Ycrunora kadezapoii E4 BBICOKOOHEPT'ETUUECKUE YCTPOVCTBA ABTOMATUMYECKMX CUCTEM.

[ucuunivHa HallesieHa Ha (popMUpOBaHKe KomMnemeHyuli:
OITK-12 criocoOHOCTb CO3/aBaTh a/JrOPUTMbI LM(POBOM 00pabOTKH 0a3 JAHHBIX Pe3y/bTaTOB MCIILITAHUN U
9KCIUTyaTallii C/IOKHBIX [leTarell U y3/0B B MAIlMHOCTPOEHWH, pa3pabaThiBaTh COBpPEeMeHHbIEe IH(POBbIe
MpOrpaMMbl PacyeToOB U TIPOEKTUPOBAHMs JeTasied, y3/10B, KOHCTPYKIMi, MallMH 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, @ IMEHHO: pa3paboTKe aJrOPUTMOB M OL[eHKU MX
BBIUMC/TUTETLHOW CJIOKHOCTH, OCHOBHBIX MapajIuTM U KOHIIEMIHi pa3paboTKu MPOrpaMMHOTO 00ecrieueHus,
OCHOBaMHM OOBEKTHO-OPUEHTHPOBAaHHOM TporpaMMupoBaHus. @®opmupyer 0a30Bble HABBIKM HalMCaHUS
MPUK/IAZHbIX TPOrpaMM Ha s3bIKe NporpaMMupoBaHust Python, gaér mpencraBieHne 00 OCHOBHBIX
BO3MOXXKHOCTSIX CTaHAAPTHBIX W Creluanu3upoBaHHbix Oubmorek (NumPy, Pandas, Matplotlib, SciPy),
WICTIONTB3YEMBIX JIJIsl MH)KEHEPHBIX U HAYYHBIX BBIUHUC/IEHUH.

HporpaMMoﬁ AUCHUTT/IMHBI IIPEeAYyCMOTDEHBI C/IeEAYIOLI e BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* TeCT;
e UHIUBH/yaTbHOE TIPAaKTUYeCKOe 3ajlaHue;
e JlOMallTHee 3a/IaHue.

HPOMe)KyTO‘lHaH dTTeCcTalus ITPpOBOAUTCA B (bopMax:
¢ 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
TpeyCMOTPEHBI MpakTUUecKue 3aHsTus (34 u.), caMocTosTebHasA paboTa ctyaeHTa (74 ).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
AJITOPUTMU3ALIUA 1 ITPOTPAMMIPOBAHUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHme paboTbI Pexomenjiyemas 1ureparypa prm:{?éKOCTb’
Pazaen 1. TexHonorusi nporpaMMupoBanys. OCHOBBI a/ICOPUTMU3ALUH.
I'. C. BaHoBa. . Texnomnorus
rnporpamMMmuposanus: M.: U3g-so MI'TY um.
TIpoxoxere TecTa. H. 3. Baymana, 2006 (1, 2) 2
C. 3. CBep/0B. . fI3bIKM MPOrpaMMHUPOBaHUS
1 MeTo/bl TpaHcasiuu: CI16.: JTanb, 2019 (1)
X. M. Hetiten, IT. k. Jebiten. . Kak
nporpaMMmupoBars Ha C ++: BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2006 (1)
A. A. AngpuaHoga, JI. H. Ucmarunos, T. M.
3yuenue 0630pOB A3bIKOB MyxTapoBa. . AITOpUTMHU3aLys U
MpOrpaMMUPOBaHUS. CaMUOCTo;[Teana;[ nporpamMmuposanye. [TpakTHKym: CaHKT- 2
ycraHoBka IDE 1 HacTpolika OKpykeHusl. Tletep6ypr: JlaHb, 2022 (1)
A. H. T'ymun, T. 1. Jlazapesa, 1. B.
MapThbiHoBa. . TUIIOBBIE aNTOPUTMBI U UX
nporpammupoBanue: CIT6.5I'TY
"BOEHMEX" um. [I. ®@. YcruHora, 2016 (1)
Wroro no pa3geny 1 4
Paspes 2. Ba3oBsbiii cuaTakcuc Python.
Hpoxoxerte recra. IT. k. Oetiten, X. M. Heiiten. . Python: 2
Hanyicanye nporpamMm MCrio/b3yomyix VckyccTBeHHBINM UHTEIEKT, Oomblive JaHHbIe
GasoBble CTPYKTYpbI JAHHBIX A3bIKa 1 ob/auHble BeiurcieHust: CaHkT-IleTepOypr: 12
nporpammupoBanusi Python c npumeneHnem Murep, 2021 (1-6, 9)
MPOCTBIX YTIPaBIAIOLUX CTPYKTYP.
Wtoro no pa3aeny 2 14
Paspen 3. OcHOBHBIe a/IrOpUTMHYECKHe KOHCTPYKINMHU. BhluMc/iuTe IbHAasA CI0)KHOCTh.
TIpoXoXK/ieHre TecTa A. A. AngpuaHoga, JI. H. Ucmarunos, T. M. )
MyxTapoBa. . AJITOpUTMHU3aLIUA U
BrinonHeHue foMalliHero 3a/aHus Ha nporpaMmupoBaHue. [1pakTikym: CaHKT-
pa3paboTKy aAropuTMOB. [lerepGypr: Jlamp, 2022 (1-5) 2
IT. k. Hetiten, X. M. Hetiten. . Python:
VIcKyCCTBEHHBIN UHTE/IEKT, O0JIbIIINe JaHHbIe
Brironinenye 3ajjanms Ha 00paboTKy MacCuBa | i o6 raunpie BLUHCTOHWS: Cankr-ITetepOypr: 2
AQHHBIX. [urep, 2021 (3, 4, 7)
A. H. T'ymun, T. 1. Jlasapesa, U. B.
BrinonHeHue 3a/jaHus HA COPTUPOBKY U MapTbiHoBa. . TUIIOBBIE aNTOPUTMBI U UX 7
TTOMCK. nporpammupoBanue: CIT6.BI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2016 (1)
BHIMONHeHNe 33/aHHS Ha OLIeHKY T. Kopmen, Y. Jlelisepcos, P. Pusecr. .
BBIUMC/IUTEIEHON CJI0’KHOCTH. AnropHThﬁﬂﬁ(ﬁgpoze&%e (1/11 a;)ajms t M.: 2
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Wroro 1o

paszeny 3

10

Pa3gen 4. OCHOBBI 00LEKTHO-OPHEHTHPOBAHHOI'0 MPOrPaMMHPOBaHUSI.

k. Kooy, M. I)xeannnu. OOBeKTHO-

ITpoxoxeHue TecTa. 2
OpPMEHTUPOBaHHOE TIPOrpaMMHUpPOBaHue: M.:
[Turep, 2005 (1,2)
BrimonHeHust [OMaITHUX 3a/JaHAN T10 II. Ix. Hetiten, X. M. Hdeiiren. . Python:
peanu3aiuu 00beKTHO-OPHEHTUPOBAHHbBIX VICKyCCTBEHHBINM UHTEJIIEKT, OOMbIINe JaHHbIe 6
Mozesield B A3bIKe nporpamMmupoBanus Python.| u o6aunbie Berurcienus: Cankr-IletepOypr:
IMuTtep, 2021 (10)
Wrtoro no paspeny 4 8
Pa3gen 5. CTaHjapTHbIE U cHela/IM3MpoBaHHbIe 0udnoreku Python.
BbirosiHeHMe JOMaIIHero 3aJaHusi C
MIpYMeHeHNeM CTaH/JapTHLIX OUbMMoTeK 2
Python.
BrirosiHeHMe JOMalIHero 3aJaHusi C 4
npumeHenyeM 6ubaorek NumPy. II. Ix. Hetiten, X. M. Hdeitren. . Python:
BrirosiHeHre JOMallHero 3aJiaHusi C VICKyCCTBEHHBINM UHTEJIIEKT, OOMbIINe JaHHbIe 4
rpuMeHeHreM Oubroreky Pandas. 1 ob6/aunble Beruncienus: CaHkr-ITetepOypr:
BRITIOTHEHYe JOMAIIIHero 3a/jaHus C [Murep, 2021 (7) 4
npuMeHeHreM 6ubmoreku Matplotlib.
BhbIMosiHeHWe JJOMAIITHeTOo 3a/IaHuUs C 4
npuMeHeHreM 6ubmoreku SciPy.
[TpoxoxaeHue Tecra. 2
Wroro no pa3geny 5 20
Pa3gen 6. Co3ganue nmpoekra.
II. Ix. Hetiten, X. M. Hdeitren. . Python:
BbInosiHeHHe UHIUBU/YaTbHOTO VICKyCCTBEHHBINM UHTEJIIEKT, OOMbIINe JaHHbIe 18
MPaKTUYeCKOTo 3a/laHusl. 1 obsayHble BburicneHus:: CaHkT-ITeTepOypr:
IMutep, 2021 (1 - 10)
Wrtoro no paspeny 6 18
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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[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora

* TeCT;

e /IOMallIHee 3a/laHue;

e WHAMBH/Yya/lbHOE MPAKTHUeCKOe 3a/laHue;
e 3auyeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

¢ IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
¢ TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

Tect
Tect cuntaetcs ciaHHbIM 1pu 80% MpaBU/IbHBIX OTBETOB.

JlomalirHee 3aaHue

MoMaliHye 3aiaHusi CBsi3aHbI C pa3paboTKOM MporpamMM Ha si3bIKe IporpammupoBaHust Python.
TemaTyvKa MporpaMM COOTBETCTBYeT TeMaM pasziesia. JJoMallHee 3a/laHie CUUTAeTCs BBIMOTHEHHBIM, eCJTH
MporpaMMa BBITIO/THSIET CBOW (DYHKITMH B COOTBETCTBHHM C 3a/laHUeM U CTYIEHT CriocobeH 00bSICHUTD alTOPUTM
eé paboThI.

HHauBHya/IbHOE MPAKTHYECKOoe 3ajaHne

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

3auert

OO0yuatoruiicss IMeeT MpaBo Ha MMo/TyueHrue MUHUMA/TBLHOH MTOJI0KUTETbHOMN OL[eHKH TPY YCJIOBUU
YCITEIITHOT'O MPOXOXK/IE€HUS TeKYIIer0 KOHTPOJISI yCIIEBaeMOCTH B (hOPMe AMAarHOCTHUUECKOM paboThI B
COOTBETCTBHUH C rpaduKoM pa3zena 4.
3auéT CTaBUTCS TIPY TIOJTHOM TIPOXOKAEHUN TeCTOB, JOMAIIHUX 3aJaHui W/WTH UHIUBUIYaJIbHOTO
MPaKTHUYeCKOro 3aaHusl.
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Paszpgen 1. Texnonorus
5 10 |mporpammMupoBanusi. OCHOBBI 6 2 2 4 10 Tect
Q/ITOpUTMHU3ALIUH.
» Jomarnee
5 10 Pa3pen 2. ba3oBbIi CHHTAKCHC 2 8 8 14 75 N
Python.
Tect
Pa3pen 3. OcHoBHBIE Tecr,
5 10 |anropurMuyecKne KOHCTPYKLMH. 18 8 8 10 15 Homariunee
BeruncuTe/ibHast C/1I0KHOCTb. 3alaHue
Pa3gen 4. OCHOBBI 00bEKTHO- Tecr,
5 10 |opueHTHpPOBaHHOIO 12 4 4 8 15 Homariunee
nporpaMMHpOBaHMA. 3alaHue
Paspen 5. CranpapTHbie 1 Homarnee
5 10 |cmenuaM3UpPOBAHHBIE OUO/IHOTEKH 30 10 10 20 20 3a/laHue,
Python. Tect
WNupvBuayansHoe
5 10 |Pa3pen 6. Co3gaHue npoeKTa. 20 2 2 18 15 MpaKkTUUeCcKoe
3a/laHue
Bcero 3a 10 cemectp 108 | 34 34 74 100
Bcero no auciuinHe 108 | 34 34 74 100
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