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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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HekaH dakynbTeta

CycanH A. B.
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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
rog, Habopa rpynrbl: 2024

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
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€ a/ITOPUTMUUECKHE KOHCTPYKI[HH;

0a30Bble anrOpUTMbI 00PAOOTKHY JAaHHBIX;

0a30BbIi CHHTAKCHC U OCHOBHbBIE CTPYKTYPbI JAHHBIX sI3bIKa TIPOrpaMmupoBanusi Python;

Mpe/[CTaB/IeHre O TeXHOJIOTMU MTPOrPaMMHPOBAHKS, OCHOBHBIX MOHSTHSIX M MOAXO0ZAxX TMpH pa3paboTke
MPOrpaMMHOT0 06ecCIeueHus;

OCHOBHbIE TIOHATHST 00BLEKTHO-OPUEHTUPOBAHHOTO ITPOTPAMMHPOBAHMSI;

YMeHUsi:

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

pa3paboTka Moziesneili HH(OPMAIIMOHHBIX CUCTEM Ha OCHOBE TMapaJurMbl 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

AypuTopHbIe S
3aHATHA E =
B KOHTAKTHOM Za qi 1
-9 ¢opme ZE &k
= o 5 5 s =
Q Q = v & EE 2B
& E HanmeHoBaHHe pa3jie/oB H AMAAKTHYECKUX eJHHHUL] EJJ E 58 5 E
“ | g 2 | B2 | ¥E| (E°
= =g R ~
Q B & a o
] 28 O & 0
= =
= 8
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.
Paanen 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 [Tpumenenue 6ubnuoreky Matplotlib gns BUu3yanu3sauu )
p 5 C JTaHHBIX.
a3zaesn o. LTaHAdPTHBIE U
A Adp [Tpumenenue 6ubmioreku NumPy /st paboThI C
14 |cenmanu3vMpoBaHHbBIE 2
MaCCHBaMH [1aHHBIX.
6ubmoreku Python.
15 [Tpumenenue 6ubmoreku Pandas fyis1 00paboTky u ’
dHa/i1M3a JdaHHBIX.
16 [TpumeneHue 6ubmoreku SciPy asis 7
CrieliajIn3upOBaHHbBIX MHXXE€HEDHBIX U HAYUHBIX pvaéTOB.
17 |Pasgesn 6. Co3gaHue IpoekTa. Co3panue poCToro npoekKTa. 2
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Bcero 3a 10 cemectp

34

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
CopepxaHue yue0HOro 3aaHus
n/n pa3je/a JUCLUNIUHBI 4acoB
Pa3gen 1. TexHonorus O3HakoM/IeHHe C 0COOEHHOCTAMHU HauboJIee TOMY/ISIPHBIX
1 |nporpammupoBaHusi. OCHOBBI  [I3bIKOB IPOrpaMMHUpoBaHusi. CaMOCTOsITe/IbHAs yCTaHOBKA 4
aJITOPUTMU3ALIAHN. IDE 1 HacTpolKa OKpY>KeHHsI.
Pasjien 2. Basobli CHHTAKCHC Harmmcanue rmporpamMm UCIOJb3YIONMX 0a30BbIe CTPYKTYPHI
2 Pvthon JAHHBIX s13bIKa MporpammupoBanusi Python c mpumenenuem| 14
y ) MPOCTHIX YIPABJSIOLIMX CTPYKTYP.
3 BhIno/HeHWe JoOMaIIIHETOo 3a/JaHKst Ha pa3paboTKy ’
a/rOpUTMOB.
Pazgen 3. OcHOBHbIE
4 BrimoHeHue 3a/jaHust Ha 00pabOTKy MacCHBa JJaHHbBIX. 3
= aArOpUTMUYECKHe KOHCTPYKLIUHU. B 3
BbIUMC/IHTE IbHAS CIOKHOCTb. BITIOJTHEHUE 33/]JaHUs1 HA COPTUPOBKY U TTOUCK.
6 BrimonHeHue 3a/jaHus Ha OL[EHKY BbIUNC/IUTE/IEHON 5
CIIOXKHOCTH.
Pazgen 4. OCHOBbI 0ObEKTHO- | BbIMo/IHEHMs AOMAIIHKUX 3a/IaHUH 110 peanu3alin
7  |OpMeHTUPOBAaHHOIO 00BEKTHO-OPHEHTHPOBAHHBIX MOJIENIEH B SI3bIKE 8
MPOrpaMMUPOBaHUSI. rporpammupoBanusi Python.
8 BelnosiHeHne foMalliHero 3aZlaHus C IpUMeHeHneM 4
CTaHAAPTHBIX OnbmoTeK Python.
BrimiosiHeHMe JOMalliHeTo 3aZlaHusl C TpUMeHeHUeM
9 4
oubmoreku NumPy.
Pa3zpen 5. CtaHjjapTHbIE U
BrimosiHeHMe ToMalliHero 3aZlaHusl C TpUMeHeHUeM
10 |crenanu3vMpoBaHHbBIE 4
6ubmoreku Pandas.
oubmmoteku Python.
1 BrinosiHeHMe foMalliHero 3aZlaHusl C IpUMeHeHreM 4
oubmmorexu Matplotlib.
BerlnosiHeHMe foMalliHero 3aZlaHusi C IpUMeHeHneM
12 - 4
oubmoteku SciPy.
13 |Pa3pmen 6. Co3panue npoekTa.  |BbImosiHeHKe WHAWBUAYA/IBHOIO TIPAKTUYECKOTO 3a/jaHusl. 18
Bcero 3a 10 cemecTp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
1(2/3/4/5| 6 |(7/8/9| 10 | 11 |12 | 13 14 15 | 16 17
10 ap ap 3, UI13 AP | 3au.

YcnoBHbIe 0003HAUEHUS:

[P — nuarHocTrueckasi paboTa;
3 — nomaiirHee 3aj/iaHue;

WUII3 — unauBryanbHOe NMpakTUUeCcKoe 3a/1aHue;
3ay. — 3aueT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:
JMarHoCTUYecKasi pabora;
JoMalllHee 3a/jaHue;
WH/IMBHU/yabHOE TIPaKTUYeCKOoe 3a/laHue.

IIpomexyTouHas arrecTamus 1p

3a4yeT.

oBoguTCs B popmax:
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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 — IIporpamMmupoBaHue Ha si3bIKe BLICOKOTO YPOBHS
(Python) &mdash; Kypc Python (2022);

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

. 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://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. Spyder;
3. Habop cpezcTB TpaHC/IALMY, KOMIIOHOBKY, OT/JIaJKH 1 BbiNonHeHUs1 Python 3.x ¢ nHTerpupoBaHHOM
cpepoii paspaborku IDLE.

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. Spyder;

3. Habop cpeAcTB TpaHCIISALMN, KOMITOHOBKHU, OT/IAJKH 1 BBITIONHeHUs1 Python 3.X ¢ HHTerpupoBaHHOM
cpezoii paspaborku IDLE.

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 JOMalllHee 3a/]aHue;
e UHIUBH/yaTbHOE TIPAKTUYECKOE 3a/IaHHe.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
e 344eT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI
TpelyCMOTPEHBI MpakThuecKue 3aHsaTus (34 4.), caMocTosTebHas pabdota cryaeHTa (74 ).
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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 JUCLMITIMHEI cocTaBgeT 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 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.

A. A. AngpuaHoga, JI. H. Ucmarunos, T. M.
MyxrapoBa. . AnropuTMHU3aLus 1
nporpammupoBaHnue. [Ipaktukym: CaHKT-
[MetepOypr: Jlaunb, 2022 (1)

A. H. T'ymun, T. 1. Jlasapesa, 1. B.
MapTbiHOBa. . TUIIOBBIE aITOPUTMBI U UX
nporpammupoBandue: CII6.BT'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2016 (1)
I'. C. BaHoBa. . TexHonorus
nporpamMmMmupoBanus: M.: U3g-s8o MI'TY um.
H. 3. Baymana, 2006 (1, 2)

X. M. [etiten, I1. [Ixx. deuren. . Kak
nporpaMmuposars Ha C ++: BI'TY
"BOEHMEX" um. []. ®. YctuHosa, 2006 (1)
C. 3. CBepg/ioB. . fI3bIKH MPOrpaMMUPOBaHUS

1 MeTo/bl TpaHctauu: CII16.: Jlans, 2019 (1)

Wroro no pa3geny 1

Paspes 2. Ba3oBsbii cuaTakcuc Python.

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

. FO. ®éngopos. . [IporpammupoBaHue Ha
s3bIKe BbICOKOTO ypoBHs Python: Mockga:
FOpaiiT, 2023 (1-11)

IT. Ix. Oeviten, X. M. [deiiren. . Python:
VcKycCcTBeHHBINM UHTEIIEKT, OoMblive JaHHbIe
1 ob/auHble BeiurcieHust: CaHkT-ITetepOypr:

Tlurep, 2021 (1-6, 9)

14

HNToro o

pasgeny 2

14

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. H. I'ymun, T. W. Jlazapesa, U. B.
MaprtbiHOBa. . TUIIOBBIE aTOPUTMBI U UX
niporpamMmupoBanue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2016 (1)
A. A. AngpuaHoga, JI. H. Ucmarunos, T. M.
MyxrtapoBa. . ANropuT™MHU3aLus U
nporpamMmMmupoBanue. [Ipaktukym: CaHKT-
I[TetepOypr: Jlanb, 2022 (1-5)

I1. k. Oetiten, X. M. Hdediten. . Python:
VckyccTBeHHBINM UHTEIIEKT, OoMblive JaHHbIe
1 obnauHble BeruncieHys: Cankr-IletepOypr:
[Mutep, 2021 (3, 4, 7)

T. Kopmen, Y. Jletizepcon, P. Puecr. .
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AJIrOpuUTMBI: TIOCTPOEHUE U aHanu3: M.:
MIIHMO, 2000 (1, 2)

Wroro no pasgeny 3 10
Pa3gen 4. OCHOBBI 00bEKTHO-OPHEHTHPOBAHHOI'0 NPOrPaMMHPOBaHUS.
k. Kooy, M. [I)xeannnu. OOBeKTHO-
OpHEHTHPOBaHHOe MporpaMMupoBaHue: M.:
[MuTep, 2005 (1,2)
BrirnosiHeHus1 AOMAILHKX 3aJaHUi 110 A. T0. dénopos. . Tiporpammrposare Ha
s13bIKe BbICOKOTO ypoBHs Python: Mockga:
pean3aluy 00beKTHO-OpPUEHTUPOBAaHHbBIX FOpaiit, 2023 (12) 8
MoJeseii B s3biKe porpaMmMupoBanus Python. 1. [, Teiiren, X. M. Jleiien. . Python:
VckyccTBeHHBINM UHTEIIEKT, Oomblive JaHHbIe
1 obnauHble Beruncienys: CaHkr-IletepOypr:
MMuTep, 2021 (10)
Wroro no paspgeny 4 8
Paspen 5. CTaHjapTHBIE U CIiel{a/IM3HpoBaHHbIe 0ubnorexku Python.
BeInosiHeHue foMalliHero 3aZ,aHusi C
IIpYMeHeHHeM CTaHapTHBIX OHOIMOTEK 4
Python.
BeInosiHeHue floMalliHero 3aZ,aHusi C . . _ 4
npuMeHeHyeM 6ubmoTek NumPy. I1. Jox. Tletren, X. M. [letirer. . Python:
VICKyCCTBEHHBINM UHTEJIIEKT, OOMbIINe JaHHbIe
BrinonHeHue joMalliHero 3aaHus C
1 obsayHble BburcneHus:: CaHkT-ITeTepOypr: 4
rprMeHeHreM Oubnoreky Pandas.
[MuTtep, 2021 (7)
BrinonHeHue fjoMalliHero 3aaHus C 4
npuMeHeHneM 6ubmioreku Matplotlib.
BrinonHeHue foMalliHero 3a/aHus C 4
nprMeHeHreM 6ubnoreku SciPy.
Wrtoro no pasgeny 5 20
Paspen 6. Co3ganue npoekTa.
. FO. ®énopos. . [IporpaMmMupoBaHre Ha
sI3bIKe BBICOKOTO ypoBHs Python: Mockga:
BrinonHeHue MHAWBUYaabHOTO FOpaiit, 2023 (14)
AMBHIAY I1. [ Jeitren, X. M. Jleiiren. . Python: 18
TIPaKTUYeCKOro 3a/jaHus. o
VICKyCCTBEHHBINM UHTEJIIEKT, OOMbIINe JaHHbIe
1 obnauHble BeruncieHus: Cankr-IletepOypr:
IMutep, 2021 (1 - 10)
Urtoro no pasgeny 6 18
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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 /IOMallIHee 3a/laHue;

e 3ayeT.

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.

3auer

3auéT CTAaBUTCS Ha OCHOBAHWUM BbIIIOJIHEHUSI AOMaIllHUX BBAaHI/II\/JI W/unu WHAWBWYa/JIbHOI'O
TMMPAaKTUUEeCKOIr'o 3a1jdaHKA B COOTBETCTBHU C TeXHOJIOTUYe CKOM KapTOﬁ Ha AUCLUIT/IMHY.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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= = =
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Paszpgen 1. Texnonorus WNupvBupyansHOE
5 10 |mporpammMupoBanusi. OCHOBBI 6 2 2 4 10 MpaKTUyeckKoe
a/IrOpUMTMHU3aLUHU. 3a/laHue
5 10 Pa3pen 2. ba3oBbIM CHHTAKCHC 22 8 8 14 75 Homarnee
Python. 3ajaHue
Pa3pen 3. OcHoBHBIE WupvBunyansHoe
5 10 |anropuTMHYecKHe KOHCTPYKLIUH. 18 8 8 10 15 IpakThyecKoe
BeruncivuTe/IbHasA C/1I0KHOCTh. 3a/laHue
Pazpaen 4. OcHoOBBI 00BLEKTHO- Tlomanmee
5 10 |opueHTHpPOBAHHOIO 12 4 4 8 15
3afaHue
NporpaMMHpOBaHMu.
Paspgesn 5. CtanpapTHbIe U WupvBunyansHoe
5 10 |cmenmanu3vpoBaHHbIE GUOIMOTEKH 30 10 10 20 20 MpaKkTUYeCcKoe
Python. 3aj,aHue
WNupvBunyansHOE
5 10 |Pa3pen 6. Co3paHue npoekra. 20 2 2 18 15 MpakThyecKoe
3a/laHue
Bcero 3a 10 cemectp 108 | 34 34 74 100
Bcero no AucuUn/InHe 108 | 34 34 74 100
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Kputepuu oneHuBaHus

OIIK-12
Bonpocbl omkpbimoz20 muna:
Ne 1 Uro BhIBEJIET C/IeAYIOLUI KOZA:

data=1[1, 2,5, 4, 1]
total = 0
for el in data:
ifel % 2 ==0:
total += el

print(total)
Ne 2 Uro BhIBEIET C/IeAYIOLUI KOA:

string = 'B Teopuu, Teopusi ¥ TIpaKTHKa Hepa3genuMbl. Ha mpakTrike 310 He Tak.'
choosen_word = string.split()[4]

length = len(choosen_word)

print(length)

Ne 3
Uto BhIBEJ|ET C/IeAYIOLUI KOZ:

counter = 1
value = 1
while counter < 5:
if value % 2 ==0:
value += 2
elif value % 2 == 1:
value += 1
break
counter += 1

print(value)

Ne 4 Uro BhIBEJIET C/IeAYIOLIWI KOA:

counter = 1
value =1

while counter < 5:
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if value % 2 ==0:
value += 2

elif value % 2 == 1:
value += 1
pass

counter += 1

print(value)
Ne 5 Uto BBIBEJIET C/IeAYIOLIN KOZ:

var = 1/3

print(f'{var:.3f}")
Ne 6 Uro BhIBEJET C/IeAYIOLIU KOA:

total = 0
for i in range(2,9,3):
total +=i

print(total)
Ne 7 Uto BhIBEIET C/IeAYIOLIU KO

data = {'a": [3, 2], b": [4, 3], 'c": [1, 3, 2]}

ans =0
for key in data.keys():
sub_var =1

for element in data[key]:
sub_var *= element
ans += sub_var

print(ans)
Ne 8 BribepuTe HeM3MeHsAeMbIe THITbI JAHHBIX

Koprexwu (tuple)
Crickw (list)
Crpoku (str)

Crorapu (dict)

Ne 9 Uro BBIBEIET C/IeAYIOLINT KOZ;:
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b=2

print(a)
Ne 10 BriGepure, uTO HY>KHO TO/ICTABUTH BMECTO _, UTOOBI IIpOrpaMMa BhIBe/Ia OTBET:

5

IIporpamma

sum =0
for i in range(_):
sum +=1
print(i)
Bonpocbl 3akpbimozo muna:
No 1 Python siBnsieTcs ...

a. MHTePIIPeTUPYEMBIM $13bIKOM.
b. KOMIMUTMPYEMBIM SI3BIKOM.

C. HE UHTEPIIPETUPYEMBIM S3bIKOM.

d. S13bIKOM C MHTeprpeTalyell KOMIMUIUPYIOLIero THIIA.
Ne 2
C TOUKM 3peHust CKOPOCTH BLITTOJTHEHUST TPOTPAMMHOTO KO7ia,
KOMMU/IPYeMbIe SI3bIKA TIPOrPaMMUPOBAHUS Yallie BCETO ...

a. MeZlyIeHHee UHTEPIPETUPYEMBIX ITPU UCTIOIb30BaHUN
BUPTYya/bHON MallIUHBI.

b. OGbICTpee UHTEPIIPETUPYEMBIX.
C. MeJjjIeHHee UHTepIpeTHPYeMbIX.

d. aHa/IOTUUHBI UHTEPIPeTUPYEMBIM.

Ne 3 Python siBnsiercs ...
a. KBa3uCTaTUye CKUM TUITM3MPOBaHHbBIM SI3bIKOM.
b. KMHeMaTHUeCKH TUITM3UPOBaHHBIM S13bIKOM.
C. [MHAMHAYeCKH TUITU3UPOBAHHBIM SI3BIKOM.

d. cTatuuecKy TUMTM3UPOBAHHBIM SI3bIKOM.
Ne 4 IIpu craTuyeckoi TUMU3AIHH ...

a. mepeMeHHasi 3apaHee He CBSI3bIBAeTCSI C KOHKPETHBIM THUTIOM XPaHHUMBIX B
Hell JaHHBIX, TIPX 9TOM B Held MOXKHO XPaHUTh CPa3y HeCKOJIbKO Pa3HbIX TUIIOB.

b. rnepeMeHHas CBA3bIBAETCSA C TUIIOM XPdHHUMBIX B HeM AaHHBIX B MOMEHT eé
00BLsAB/IEHNS B rnmporpamme, I1pru 3TOM e€ TUIT He MOXKeT OBITh U3MEHEH T035Ke.

C. TIepeMeHHas CBA3bIBAETCA C TUIIOM XPAHHWMBIX B Hel JaHHBIX B MOMEHT eé B
rnporpamMmme, 1rpr 3T0M eé TUIT MOXKeT ObITh U3MEHEH IT03Ke.

d. nepeMeHHasi CBsI3bIBAETCSI C TUIIOM XPaHUMBIX B Hell laHHbIX B MOMEHT
TIPHUCBOEHUS el 3HaUeHHs], IPU ITOM eé TUIT MOKeT OBITh MU3MEHEH T103)Ke TpU
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TMPpYCBOEHKWU HOBOI'O 3HAYeHUA.

[pu aArHaMUYeCKOM THUMU3ALIUY ...

a. mepeMeHHasi CBSI3bIBAeTCS C TUIIOM XPAaHUMBIX B Heli ZJaHHBIX B
MOMEHT TIPUCBOEHUS el 3HAUeHWUsI, TIPH STOM €€ THIT MO>KET ObITb U3MeHEH
TIpY TIPUCBOEHUH 3HaUeHWU APYToro TUIIa.

b. mepeMeHHasi CBSI3bIBA€TCS C TUTIOM XPaHUMBIX B Hell JaHHBIX B
MOMEHT eé 00bsIB/IeHUsI B TIPOTPaMME, TP 3TOM €€ THIT He MOXKET ObITh
M3MEHEH I103Ke.

C. TIepeMeHHasi CBSI3bIBAETCS C TUTIOM XPaHUMBbIX B Held JaHHBIX B
MOMEHT e€ 00bsIB/IeHHsI B TPOrpaMMe, TIPH 3TOM MPU HeOOXOUMOCTH
W3MeHeHUs e€ TUIa MPU/ETCS JUHAMUUeCKH CO3/laTh HOBYIO TIePEMEHHYTO
¢ TpebyeMbIM TUTIOM.

d. mepemMeHHast CBSI3bIBAETCSI C TUTIOM XPaHUMBIX B Hell JaHHBIX B
MOMEHT IPUCBOEHUSI eli 3HaUeHWs], TIPX 3TOM €€ THIT He MOXXET ObIThb
M3MEHEH I1037Ke.

Ne 6 VmniepaTriBHOE MpOrpaMMUPOBaHKE OTJIMUAeTCsl OT JeKIapaTUBHOrO TeM, UTo ...

d. ITPpY UMII€PATUBHOM CTUJIE TIPOTPaMMHPDOBAHUA pea/TU3yeTCA 00BLEeKTHO-

OPHEHTHPOBAHHAA MOJeJ/Ib ITPOrPAMMKPOBAHNSA, a TIPU AEK/IdDATHUBHOM HCII0/Ib3YETCA

CTPYKTYPHBIM CTU/Ib IPOTPAaMMHPOBaHMUS.

b. MMpXY UMII€EPATUBHOM CTHUJIE UCTIO/IB3YeTCA CTPYKTYDHad MapajurMa

MporpaMmMMrpOBaHusd, a IIpU JeK/1apATUBHOM ped/Iu3yeTCa O6’LEKTHO—OpI/IEHTI/Ip0BaHHaH

MO/ieJib TIPOTPaMMHUPOBaHMUS.

C. ITPpY UMIIE€EPATUBHOM CTUJI€ ITPOTPAMMMHPOBAHUA OIMUCHIBAETCA a/ITOPUTM
TMOJIyU€eHHs KeslaeMOro pe3yJ/ibTdTd, a IIpU JeK/1apATUBHOM OIMKMChIBAETCA KaKoil UIMEHHO

pe3yJIbTaT A0/DKeH OBITh TIOTyUeH B pe3ysbTare paboThl MPOrPaMMB.

d. Ipy MMIIepaTUBHOM CTHJIe TIPOTPaMMHPOBAHUSI OTMCHIBAETCS KaKOU
WUMEeHHO pe3y/bTaT JO/DKeH ObITh T0/Iy4YeH B pe3ysibTaTe paboThl TPOTrPaMMEl, a TPy
[leK/1apaTUBHOM a/ICOPUTM I10/Iy4eHUs JKeJlaeMoro pe3yJbTara.

Ne 7 IIpu CTPYKTYpPHOM NIIPOrpaMMUPOBaHUM ...

a. TIporpamMma TpeZCTaB/seTCs B BUZie MepapXU4eCKOi CTPYKTYPbI O/T0KOB.

b. porpamma co3gaéTcst MyTéM MaHUTY/ISIUY C TpaguyecKUMH 00BeKTaMH.

C. TIporpamma TpeJCTaB/IseTCs B BUZIe COBOKYTTHOCTH O0OBEKTOB, KaXKAbIN U3

KOTOPBIX SIBJISIETCSI 3K3eMILISIPOM OTPe/Ie/IeHHOT0 K/1acca, a K/lacChl 00pasyroT
vepapxuyi0 HacIed0BaHusI.

d. mporjecc BEIUKMC/IeHUs TPAKTYETCs KaK BBIUMC/IeHHe 3HaueHUH yHKLWHN B

MaTeMaTH4yeCKOM MMOHUMaHUU MOC/IeJHUX.
Ne 8 [Tpr 06BEKTHO-OPHEHTHPOBAHHOM ITPOTrPaMMHUPOBAHUH ...

a. TPOL[eCC BBIYKUC/IEHUS TPAKTYeTCs KaK BbIUMC/IeHWe 3HaueHNH (GyHKLWH B

MaTeMaTr4yeCKOM IMOHMMaHHWHU I10C/IeTHHUX.

b. iporpamma Tipe/iCTaBsIeTCS B BU/IE COBOKYITHOCTH OOBEKTOB, KaXK/IbIi 13

KOTODBIX SIB/IIETCS 9K3eMIUISIPOM OTIPEZie/IEHHOTO K/Iacca, a Kacchl 00pas3yoT
Hepapxuio Hac/ieZl0BaHusl.

C. TIporpamMma COo3aéTcs MyTEM MaHUTTYJISILAN C TpadruecKUMU 00beKTaMHu.

d. mporpamMma npeAcTaBiseTcs B BUe UepapXUueckor CTPYKTYPhI OJIOKOB.

Ne 9 ITpu QyHKUMOHANIEHOM [TPOTPAMMHUPOBAHUH . ..
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Ne 10

Ne 11

Ne 12

Ne 13

Ne 14

Ne 15

a. TpolLiecc BBIUMC/IEHNS] TPAKTyeTCs KaK BbIUMC/IeHHe 3HaueHui (PyHKLM B
MaremMaTh4yeCcKOM TOHUMaHWH [10C/IeJHUX.

b. mporpamma npe/iCTaB/sIeTCs B BU/Ie HePAPXUUECKON CTPYKTYPhI O/I0KOB
C. TIporpamMma C03/1aéTcs MyTEM MaHUITY/ISIIMU € rpaduuecKUMHU 00BEKTaMHU.

d. mporpamMa Ipe/iCTaB/seTCs B BU/le COBOKYITHOCTH OOBEKTOB, KaXK/IbIN 13
KOTOPBIX SIBJISIETCS 3K3eMILISIPOM OIpe/le/IeHHOr'0 K/1acca, a K/iacchbl 006pasyroT
vepapxuI0 Hac/1ef0BaHusl.
IIpu BM3yanbHOM NPOrpaMMHUPOBAHHUM ...

a. IporpamMmma Tipe/ICTaB/sIeTCs B BUZIe COBOKYITHOCTH O0BEKTOB, KaXK/IbIA U3
KOTODBIX SIB/IIETCS 3K3EMIUISIPOM OTIPeZIe/IEHHOTO K/Iacca, a Kacchl 00pas3yroT
HepapXHIo Hac/le[0BaHusI.

b. riporjecc BEIYMCIEHHS TPAKTYeTCsl KaK BbIUMC/IeHre 3HaueHn GyHKIUi B
MaremMaTh4yeCKOM MTOHUMaHWH MOC/IeTHUX.

C. TIporpamMma CO3aéTcs MyTEM MaHUTTYJISILAU C rpadruecKUMU 00beKTaMHu.

d. mporpamMa npe/CTaB/sSeTCs B BU/e HepapXHUecKoi CTPYKTYPhI O/I0KOB.
PexypcuBHast GyHKLMSA ...

a. 970 GyHKLUs 00/1aaroIasi aCHMITOTUUECKOU CIoKHOCTB O(1).
b. 370 nMrobas QyHKIMs 3aaHHas B IPOrPaMMHOM KOJie.
C. 9T0 QyHKLMS, 3a/jaHHast CaMOTI0Z[00HBIM 0Opa3om.

d. 3To QyHKIMS 3aaro11las OfHO3HaUHble COOTBETCTBUS MeX/y IepeMeHHbIMU
BeJIMUMHAMHU Ha BCEM 00/1aCTH e€ orpe/ie/ieHusl.
BeruviciuTenbHas CJI0XKHOCTS ...

a. 3TO BpeMeHHbIe 3aTpaThl Ha Pa3pabOoTKy a/irOpUTMa pelleHust
MOCTaB/eHHOU MPOrpaMMMUCTY 3ajauM.

b. 3TO KOT/Ia MPOIIeCC UMCIEHHBIX BBIYMC/IEHU UIMEeT CTOXaCTHUeCKUI
XapakTep.

C. 3TO MOHATHE, 0003HaYaroITee (PYHKIIMIO 3aBUCUMOCTH 00beMa PaboThI
a/rOpUTMa OT pa3Mepa 0b6pabaThiBaeMbIX JJaHHBIX.

d. 9TO UacCTHBIM Cyyaii paboThI IPOrPaMMbI, KOT/la aJITOPUTM 3a/aH
€aMoI10J00HBEIM 00pa3oM.

BeibepuTe HaUXY/IIYI0 aCUMITTOTUYECKYH0 CIIOKHOCTh PabOTHI aropyuTMa.
a. O(logN)
b. O(N)
c. O(NA2)

d. O(N-logN)
BribepuTe HaUXYALITYI0 aCUMIITOTUYECKYIO CJIOKHOCTH pabOThI anropuTMa.

a. O(N-logN)
b. O(1)

c. O(logN)
d. O(N)

BribepuTe HauMyumyr0 acCUMIITOTUYECKYH0 CIIOKHOCTh PabOTHI aropyuTMa.
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Ne 16

Ne 17

Ne 18

Ne 19

Ne 20

a. O(N-logN)
b. O(logN)
c. O(N)

d. 0(1)
BribepuTe HaUTyUIIyH0 aCUMITTOTUYECKYHO CIIOKHOCTh PabOTHI aropyuTMa.

a. O(N-logN)
b. O(NA2)
c. O(logN)

d. O(N)
BribepuTe BepHOe yTBepK/eHHe.

a. Python sBnsieTcst cyry60 yHKI[MOHATBHBIM S136IKOM MPOTDAMMHUPOBAHHUSI.
b. Python siBnsieTcst My/ibTUNIapaUrMeHHBIM SI3bIKOM ITPOTPaMMUpPOBaHUe.

c. Python siBnsiercst cyry6o 06eKTHO-OPHEHTHPOBAHHBIM SI3bIKOM
MPOrpaMMMpOBaHUs.

d. Python siBnisieTcst cyry60 CTPYKTYPHBIM $I3bIKOM TIPOTPAMMUPOBAHMSI.
Kaxkoe 3HaueHMe pyuMeT [1lepeMeHHast:

var ='4' +'5'

a. 45
b. '45'
c.9
d.'9'

e. [Iporpamma BBIZACT OIIHMOKY
YTO BHIBEZIET C/IEYIOIIUIA KO

string = 'urypm’
string[2] = "0’

print(string)

a. 'myypm'
b. 'mropm’
C. 'lITypMm'
d.'o'

e. Uckmouenue TypeError
Kakas ommbka gomyirieHa B GyHKIMY BBIUKC/IEHHS N-uieHa psifia PrboHauun:
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Ne 21

Ne 22

Ne 23

Ne 24

def fib_calc(n):

return fib_calc(n-1)

a. OrcytcrByer 00paboTka 6a30BOr0 ciiyyasi peKypcun
b. He/ib3s1 BBI3bIBATE B (DYHKI[UU camMy ceOst

c. He 3apaHo 3HaueHre aprymMmeHTa ro-yMOTUaHHIO

d. OTcyTCcTByeT 00bsIB/IEHHE THIIA TIEPEMEHHOMN

e. OmmbKa B CHHTaKCHCe 3a/jaHus QYHKIUU
Kak BBIBECTH CITPaBKY 110 00BEKTY M3 CTPOK JOKyMEeHTaLH?

a. info(x)
b. dip(x)
c. help(x)

d. doc(x)
[TycTp 3aman KopTex:

t=(1,23)

Kak czesiaTh uTOOBI TpOrpaMma BO3Bpaliljaia KOpTeX TUTA:

(1,2,4)

a. t:-1]1 + (4,
b.t[3]=4
c. tl:-1]1 + (4)

d.t[2]1=4
Kak moJK/IrounTh A0NOTHUTEbHYI0 OUOIMOTEeKY?

a. connect library
b. plug library

c. add library

d. #include library

e. import library
Kak Be1unciuTh Bo3BefieHHe 3 B CTereHb 5?

a. 3**5

b.

def func(num, p):
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ans =0
for i in range(num):
ans *=1i

return ans

func(3, 5)

c. mod(5, 3)
d. int(3)A5

e. 3A5
Ne 25 Kak 7100aBUTH HOBYIO 3aIMCh B C/IOBAaph?

a. dict(key) = 'value'
b. dict[key] = 'value'
c. dict.append(value)

d. dict(key, 'value")
Ne 26 Bribepute, uTo HY)KHO MO/ICTaBUTh BMECTO _, UTOOBI TpOrpaMma BepHO OTpefieiiia
/1011 b OKPY>KHOCTH

import math
r=3
area = _

print(area)

a. math.pi * r**2
b.pi*rAr

C. pi * r¥*2

d. math.pi * 112

e. math['pi'] * r**2
Ne 27 Kak nonyunte MaTpuiy Buza:

a.
import numpy as np
arr = np.array((3, 3))

arr = np.numerate(1, 9, 1)
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print(arr)

b.

import numpy as np

arr = np.linspace(1, 10)

arr = np.reshape(arr, (3, 3))

print(arr)

C.
import numpy as np
arr = np.arange(1, 10)

print(arr)

d.

import numpy as np

arr = np.arange(1, 10)

arr = np.reshape(arr, (3, 3))

print(arr)

e.

import numpy as np

arr = np.zeros((3, 3))

arr = np.numerate(1, 9, 1)

print(arr)
No 28 Bribepute npaBU/IbHBIA CUHTAKCHC /IS CO3/IaHUs MaCcCUBA U3 CITMCKA

a. numpy.linspace(1, 2, 3)
b. numpy.massive(1, 2, 3)
c. numpy.array([1, 2, 3])

d. numpy.massive([1, 2, 3])
e. numpy.linspace([1, 2, 3])

f. numpy.array(1, 2, 3)
Ne 29 Kakoti ¢yHKI[MelH MOKHO C03/]aTh MacCUB 3X3, COCTOSIIMI TOMBLKO U3 HY/Ien?

a. numpy.null([3, 3])
b. numpy.zeros(3, 3)

c. numpy.zeros([3, 3])
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d. numpy.empty(3, 3)
e. numpy.null(3, 3)

f. numpy.empty([3, 3])
Ne 30 Kak ornpesie/iMTh KOIMYeCTBO /IeMEHTOB B KaXK/I0M U3MEepeHrUy MacCcuBa arr?

a. arr.size

b. arr.shape()
c. len(arr)

d. length(arr)
e. arr.shape
f. arr.size()

g. size
Ne 31 Kakast u3 61bnroTeK UCIoNb3yeTcsl HeroCPeCTBEHHO Jijisi paboThI C MaTpPULIAMU?

a. scipy

b. sklearn
C. numpy
d. pandas

e. matplotlib

Ne 32 UTO HY>KHO MMOACTAaBUTH BMECTO , 4T00BI ToCcTpouTh 2D rpaduk U3 MMHUNA?

import matplotlib.pyplot as plt
x=[1,2,3,4,5]
y=11,4,9, 16, 25]

plt.___ (x,y)

a. plot
b. bar
C. scatter
d. hist

e. graph
Ne 33 Kaxkast 13 6ub/IMOTeK MCIOb3yeTCs [/ TIOCTPOEHUS rpadyKOB?

a. pandas
b. matplotlib
C. scipy

d. sklearn
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e. numpy

Ne 34 UTO HY)KXHO IIOACTaBUTH BMECTO , UTOOBI TIOCTPOUTh TOUEUHBIH rpaduk?

import matplotlib.pyplot as plt

x=1[1,2,3,4,5]
y=1[1,4,9, 16, 25]

plt.___ (x,y)

a. scatter
b. bar
c. plot
d. graph

e. hist

Ne 35 UTO HY>KHO MOACTAaBUTb BMECTO , UTOOBI TIOCTPOUTH TUCTOTPAMMY'?

import matplotlib.pyplot as plt
x=[1,1,3,5/4,5,6,3,3,2,1]

plt._ (%)

a. hist
b. bar
c. plot
d. graph

e. scatter
Ne 36 Kaxkoii dyHKImel coxpaHuTh rpadvK Kak nu3obpakeHue?

a. savefigure
b. printscreen
c. savefig

d. print

e. save
Ne 37 Kakast 3 6ub/MoTeK peanu3yeT MHOXXECTBO MaTeMaTHUUECKHX alTOPUTMOB,

MIOZAXOJSILLMX JI71s1 ’H)KEHEePHBIX 1 HayUYHBIX BbIUMC/IEHNH (MHTepPIOosLus,
HWHTerpypoBaHue, pelleHre YPaBHEHUH U T. 1.)?

a. pandas

b. sklearn
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c. matplotlib
d. scipy

e. numpy
Ne 38 Kaxkast 13 6ub/MoTeK Jiyuiiie BCero MoAxXoquT 00paboTKy M aHa/IM3a TabIMUHBIX
JaHHBIX?

a. scipy

b. pandas
c. sklearn
d. numpy

e. matplotlib

Ne 39 Kakast ¢pyHKI[Ms U3 scipy OJOWAET A/ OAHOMEPHOM UHTEePIOJSALMU 3aBUCUMOCTH Y OT
x?

spl = interpolate.____ (X, y)
a. int
b. interpolation1d
c. interpld
d. interpolation

e. interp
Ne 40 Kak ckansipHO yMHOXXUTb MaTpULIbl arrl u arr2 ¢ roMoLLb0 numpy?

a. arrl * arr2

b. numpy.scalar(arrl, arr2)
c. numpy.vector(arrl, arr2)
d. numpy.dot(arr1, arr2)

e. numpy.cross(arrl, arr2)
Ne 41 Kak BeKTOpHO YMHOXXUTE MaTpuLibl arrl v arr2 ¢ momMoLbo numpy’?

a. numpy.vector(arrl, arr2)
b. numpy.scalar(arr1, arr2)
c. arrl * arr2

d. numpy.dot(arr1, arr2)

e. numpy.cross(arrl, arr2)
Neo 42 Kak rosnemMeHTHO YMHOXWTB 371eMeHThI MatpuL] arrl v arr2 ¢ moMoLbo numpy”?

a. numpy.cross(arrl, arr2)
b. numpy.scalar(arrl, arr2)
c. numpy.vector(arrl, arr2)
d. arrl * arr2

e. numpy.dot(arrl, arr2)
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