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. HEJIN U 3AJAYHN JUCTIAITJIMHBI

Ilesm: HayYuTh peaM30BBIBATH TPOrPaMMbI Ha si3bIke Python muis 06paboTKu AaHHBIX
3agaum:. wm3ydeHue s3bika Python wu3ydenume mnporpaMMHBIX aAJITOPUTMOB M BCTPOCHHBIX
OUOJINOTEK.

IILMECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Yuebnas auciuminHa 51.0.25 O6paboTka nanHbix Ha Python otHocuTes K 00s13aTebHOM
YacCTU IPOrPaMMBI.

Jliis u3ydeHus: JaHHOW Yy4eOHOUW AUCIUILINHBI (MOIYJIST) HEOOXOAUMEBI 3HAHUS, YMCHHS U
HaBbIKK, (opMHpyeMble MPEAMIECCTBYIOIMUMU AUCHUIUIMHAMUA: «AJTOPUTMBI U  OCHOBBI
porpaMMUpOBaHus», «YUCIEHHbIE METO/1a U TPOTPAaMMHUPOBAHUEY.

[lepeuens mocneayrOmUX y4eOHBIX NUCUUIUIMH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHUST W HaBbIKH, (OpPMHpyeMble JaHHOW yueOHOW mucuuiuinHoi: Web-texHosoruu,
TexHOJIOTUH NCKYCCTBEHHOIO MHTEIIEKTA.

I11. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJINHBI

[Ipouecc ocBOeHMs AWMCHMIUIMHBI HamlpaBieH Ha (OPMUPOBAHUE KOMIICTCHIMH B
cootBercTBUU ¢ ®PI'OC BO u OIl BO no nanpasnenuto noarorosku 03.03.03 Paanogpusuka.

IlepeueHb MIIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUsI M0 TUCHUILJIMHE, COOTHECEHHBIX €
HHAUKATOPAMH JTOCTHKEHUSI KOMIeTeHIH

HNuagukaropbl
Komnerennus . Pe3yabTarsl 00yueHus
KOMMEeTEeHIUI
OIIK-3. HJIKonks.2. 3HaTh: A3bIK IPOrPAMMUPOBAHUS
Cnocoben nonumams | Ilpumensiem cospemennsvie | Python, o6macte mnpuMeHEHHUS
NPUHYUNBI pabomul | uHopmayuoHHble oubnmmorek  mis  0OpabOTKH
COBPEMEHHBIX mexHonocuy Oisl peuieHus | NaHHBIX.
uHGoOpMayUoOHHbIX npogheccuonanvbHulx 3a0a4 8 | YMeTh: peann30BLIBATh
MexHON02Ull u | obracmu paouogusuxu AJITOPUTMBI; HCII0JIB30BATh
UCnoAbL306AML  UX  OJIA oubnuoTeku Il 00pabOTKU
peulerus 3a0ay JAHHBIX; TIMCaTh Ko Ha Python.
npogeccuoHanvbHou Biaagers: HaBbIKAMU HamUCaHUS
0esmenbHOCU. MporpaMM ® QJITOPUTMOB Ha
si3bIKe Python miist mpakTryeckoro
MIPUMEHECHUSI B obnactu
UHOOPMAIIMOHHBIX ~ CHCTEM H
TEXHOJIOTHI1




IV. COAEP) KAHUE U CTPYKTYPA JUCIUIIJINHBI

O0beM JUCHHILUIMHBI COCTABJIAET 3 3a4eTHBIX equnu, 108 yacos.

(I)opMa HpOMe)I(yTO'{HOﬁ aTTecTalMu: 3a4eT ¢ OeHKOI

4.1. Coz[epmafme AUCHUILJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘leﬁHLIX 3aHSATHI M OTBEJIEHHOI'0 HA HUX
KOJIN4YeCTBaA aKaAeMHUYECCKHUX YaCcoB

Bunpl yueGHO# pabOTHI,

BKJIIOYAsi CAMOCTOATENbHYIO paboTy 00yJaromuxcs,
HPaKTUYECKYIO MOJrOTOBKY U TPYIOEMKOCTh

=
&
=
5 E (B yacax)
g s = ®opMa TeKymero
Ne p T2, KonTakTHas pabora mpemogaBaTess ¢ =
a3aes1 AMCHUIINHBI/TeMa =3 = KOHTPOJIS
/" g o o0y4armuMucs =
@ 2 o s £ yCneBaeMoCTH
: | EE 5
g ) ; E Cemunap/ 5 g
) e IIpakTHyeckoe, e
5 § i % Jlekuus naGopatopHoe Kouncyabranus 5
@) ==} = = 3aHATHE/ O
1 2 3 4 5 6 7 8 9 10
1 Tema 1. OcHOBBI s3b1Ka Python 6 | 16,2 2 6 0,2 8
2 Tema 2. bubnmmoreka Matplotlib 6 | 16,1 2 6 0,1 8
3 Tema 3. bubnuorexa NumPy 6 15,2 2 4 0,2 9 Cnauya
4 | Tema 4. bubnmmoreka Pandas 6 | 151 2 4 0,1 9 n1abopaTOpHBIX
5 Tema 5. bubnuoreka SCiPy 6 15,2 2 4 0,1 9 3agaHui Ha I1K
6 Tema 6. MamuaHOe 00y4deHne 6 | 19,2 4 6 0,2 9
7 Tema 7. bubnuorexa OpenCV 6 19,1 4 6 0,1 9




4.2. I1naH BHeayIUTOPHOI CaMOCTOSITEIbHOIH Pa00oTHI 00y4aIOIIMXCS MO TUCIHHILINHE

CamocrosiTenpbHas paboTa 00yJaromuxcs VueOHo-
OneHouHOE METOINYECKOE
CeMeCTp Hazsanme pasaciia, TEMBbI BT CAMOCTOSTEIBHOM pa60TI>I Cpoxku TpynoemMKkocTb CPEJICTBO obecreueHne 5
BBITIIOJIHCHUS (uac.) CaMOCTOSTEIIbHOU
paboTHI
6 |Tema 1. OcHoBwl si3b1ka Python 1-3 men. 8
6 Tewma 2. bubimorexa Matplotlib 4-6 gen,. 8
6 Tewma 3. bubmmoreka NumPy Pabora vaqe6HHKOM’ . 7-9 Hen. 9 Cnada
5 Terta 4. Enomioroxa Pandas CIIPaBOYHOM JTUTEPATYPOH, 10-12 nen 9 BI)I6HOJ'IH6HHBIX U3 crincka
5 Tea 5. Bubnorexa SCiPy MIEPBOUCTOYHUKAMH, 13-15 non 9 J1al OpaTOpIILIX JTUTEPATYPBI
KOHCIIEKTOM 3aaHui
6 |Tema 6. MammHHOE 00y4YeHHE 16-17 nen. 9
6 Tewma 7. bubnuorexka OpenCV 18-20 nen. 9
OO0muit 00beM CaMOCTOSTEIIBHOW PaOO0THI MO TUCIUTIINHE (Yac) 43




4.3. Coaep:xanue y4eOHOro MaTepuaJia

Tema 1. OcHoBbI f13bIKa Python

3HakoMcTBO ¢ si3bikoM Python. Mcropus, ocobeHHOoCcTH cuHTakcuca. IIpocreifmme mporpamMmbr:
[UKJITBI, YCTIOBHS, (DYHKIIMH, BBOJ/BBIBO/I.

Tema 2. budamnorexa Matplotlib

bubnmoreka Buzyanuzanuu rpadpuku Matplotlib. [Toctpoenue rpadukoB u guarpamm.

Tema 3. budamoreka NumPy

Matemaruueckass 6ubamoreka NumPy. Pabora ¢ maccuBamu pasHoii pazmepHoctu. [loctpoeHue
rpaduKoB.

Tema 4. bu6.1uorexa Pandas

bubnmuoreka Pandas. bazoBsie 00bekThI. [lomyuenue nanabix u3 ¢aiinno u bJI. Pabora ¢ manHbBIMH.
Koneunsie aBTOMATHI.

Tema 5. Bu6aunoreka SciPy

Hayunas 6ubnmoreka SCiPy. 3HakoMcTBO. @yHKIMH, MHTETpUpOBaHUE, petieHue /Y, crenuaibHbie
¢byHKIIMH, 00pabOTKa CUTHAIIOB.

Tema 6. MammnHoe o0y4yeHue

MammnHoe o0y4yeHune u HelpoceTH s 00padoTku naHHbIX. bubnuorexu mis Python.

Tema 7. buboauorexka OpenCV

bubnnorexka OpenCV. O6pabotka rpaduueckoit nuHbpopmaiuu. PacnoznaBanue o0pa3os.

4.3.1. IlepeyeHb ceMHUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIaOOPATOPHBIX padoT

Ne Ne HaumenoBanue TpynoemkocTn Ouenounnie | @opmupyembie
n/H | pa3aena CeMUHAPOB, (uac.) cpeacrsa KOMIIeTeHIIM U
U TeMbl | NpaKkTUu4yeckKux u | Bcero N3 nux
Ja0OpaTOPHBIX | YACOB | MPaKTHYeCKas
paGot NO/Ar0TOBKA
1 2 3 4 5 6 7
JemoncTpanus
1 | Tema 1-7 JlaboparopHsble 36 paboTsI OIIK-3,
3amanus Ha [IK NIPOrpaMMBbI U HJ[Komnks.2.
KOJIa

4.3.2. [lepeyeHs TeM (BONPOCOB), BHLIHOCUMBIX HA CAMOCTOSAITEJIbHOE U3yYeHHEe CTYAeHTaAaMH B
paMkax camoctosaTeabHoi padorsl (CPC)

Ne Tema 3aganme @opmupyemas HJIK
n/n KOMIIeTeHIUs
1 2 3 4 5
OcwmpbicieHne MaTepuana
1 Tema 1-7 JICKITUH, BOCIIPOU3BEICHNEC U OIlK-3 HJ[Kormxsz2.
aHaJIN3 JIEKIIHOHHOT'O KOIa

4.4. MeToanyecKue yYKa3aHUs 10 OPraHU3aALMH CAMOCTOSITeIbHOM PadoThl CTY/ICHTOB

JInst ycnemHoro 3akperuieHus HaBbIKOB MPOrPAMMHPOBAHUSI PEKOMEHIYETCSl CTYAEHTaM BO
BpEMsI CaMOCTOATEILHON paboThl BOCITPOU3BOIUTH U aHAJTM3UPOBATH KOJIbI, H3y4aeMble Ha JICKIIHH,
MOAU(DUIIMPOBATH UX IO CBOEMY YCMOTPEHHIO.



4.5. IIpumepHasi TeMaTHKA KypPCOBBIX padoT

BrinonHeHue KypcoBbIX padOT HE MPEAYCMOTPEHO YICOHBIM IIJIAHOM

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) nepeYeHb JUTEPATYPHI

1. [TaBnos, JI. A. CTpyKTypbl U aJITOpUTMBI 0OPAOOTKHU JTaHHBIX : YU4eOHUK 1t By30B / JI. A.
[TaBnos, H. B. IlepBoBa. — 3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 256 ¢. — ISBN
978-5-8114-7259-8. — Tekct : anekTpoHHBIN // JIaHb : 3IEKTPOHHO-OMOJIMOTEYHAsT CUCTEMa. —
URL.: https://e.lanbook.com/book/156929

2. ®denopos, . FO. IIporpammupoBanme Ha s3bIKE BRICOKOTO YpoBHS Python : yuebHOE mocobue
qutst By3oB / 1. FO. denopoB. — 3-¢ u3x., nepepad. u gon. — Mocksa : M3natenscTBo FOpaiit, 2021.
— 210 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-14638-7. — TekcT : 31eKTpOHHBIN //
OopasoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/478098

0) mepuoguYecKne U3IaAHUS
B) CIIUCOK aBTOPCKHX METOMYECKUX Pa3padoToK

r) 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI

1. ITouckossie cuctemsl Google, Yandex.

2. DJIEKTPOHHBIE PECYPCHI JOCTYIIHBIE IO JIOTHHY M IMApoJIio, MpeaocTaBisieMble HaydHoit
ouobaunorexon UI'Y.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1200paTopHOE 060py10BaHuE:

Ayauropusi (1aboparopusi) A NPOBEJCHHS CAMONOATOTOBKH, CEMHHAPCKHX,
Jadoparopubix 3ausaTuii 323a. O6opynoanue: Ctynbs -16; Cron npenoaasatens — 2; Kommnsrorep
npernojasatens (Mpiub komnbioTepHas -1; Monutop -1; KnaBuatypa -1; CereBoit ¢unstp -1;
Cucremuslii 6510k — 2); Komnetorepnsiit cton -15; Komnetorep crynenueckuit (Monutop-15, Mblib
— 15, xnaBuarypa -15, cereBoit punbTp -15, cucremusiit 650k -15); Jlocka mapkepHas Oenas -1;

Kommyrarop -1; Berpoennsiit mkag -1; Yacel Hactennsble -1; Konnuuuonep — 4; Oruerymurens —
1.

AyauTopus AJsl IPOBeAeHNUs JeKIMOHHBIX U ceMHUHApcKuX 3ansaTuii 328. [Tocagounbix
MecT — 54. O6opynosanue: Crox npenonasatens -1; Ctyn -3; [Tapter -6; [TapTel co ckambsiMu -22;
Ckampu -4; Jlocka memoBas -1.

6.2. [IporpammMHoOe obecnieyeHue:

PyCharm Community Python 3.11.1, ceo6oanoe I10.

6.3. Texun4yeckue M JIeKTPOHHbIE CPeACTBA:

MynbTUMEAUHHBIN TPOEKTOP, 3KpaH (10 HEOOXOJUMOCTH ), MEIOBas WM MapKepHasi 10CKa.


https://e.lanbook.com/book/156929
https://urait.ru/bcode/478098

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ha nexuusax npoucxoIuT HamMCaHUE W aHalIM3 KOoJa, a Takke pa30dop pe3ysibTaTOB €ro
BBITIOJIHEHMS. JlabopaTopHble pabOThI MPOBOIATCS ¢ HMcnosib3oBanueM I[I9BM c mociemyromeit
3aIUTON, JEMOHCTpANMel pabOTHI MPOTPaAMM H UX KOJIa C TIOSICHEHHUSIMHU.

VIIl. OHEHOYHBIE MATEPUAJIBI JISI TEKYILIEI'O KOHTPOJISI A
INPOMEXYTOYHOU ATTECTALLUU

Texymuii KOHTPOJIb OCYIIECTBIISETCS M0 pe3ysbTataM padoThl CTy/IeHTa Ha J1a00paTOPHBIX
paboTax, KauecTBY HATMCAHHOTO KOJA U JAHHBIX K HEMY MOsSICHEHUH.

[IpomexxyTouHast aTrTecTaluss B BHUJE 3aueTa C OLEHKOM NIPUHUMAETCS HAa OCHOBAaHUU
BBITIOJIHEHUS CTYJIEHTOM BCEX JIAOOPATOPHBIX 3a/IaHUI HAa TPOrPaMMHUPOBAHHE IO BCEM TEMaM Kypca.
[IpumepHBIii TepeueHb 1a00paTOPHBIX 3aJaHHUI U BApUAHTOB K HUM:

1. Co3znatb cimydallHBINM BEKTOp pazMepa 25 co ciaydailHbIMU 3HAa4eHUsIMU. BbiBecTu ero

2. MUHUMYM U MaKCUMYM.

3. Co3nare MaTpuily 8X8 U 3alOHUATH €€ HYJISIMU M €IMHUIIAMH B IIAXMATHOM ITOPSIIKE.

4, Jan cnyyaitnbiii MaccuB 5x2 (5 n1ekapTOBBIX KoopauHaT Touek). [IpeobpazoBats B

5. MOJISIPHYIO CUCTEMY KOOpPIUHAT.

6. [Toctpouts rpaduk 3agaHHON GYHKIIMH C MIOAMUCIMU MO OCSIM.

7. [TocTpouTs nBa pa3HbIX rpadKa HA OAHOM ITOJIOTHE PA3HBIMU CTHIISIMH.

8. 3arpy3uth JaHHbIE A7 TpaduKa U3 TEKCTOBOTO (paitibl, 0TOOpa3uTh rpaduk u

9. COXPAaHHUTH KaK H300pakeHue B (aii.

10.  IIpouutath csv-(aiin u neperectu ero B DataFrame.

11. Cuutath U3 (aiisia MaTPUILy, BEIBECTH €€ OTPECIIUTEIh H PACCUUTATh OOPATHYIO CH.

12.  Ilo HabGopy Touek u3 ¢aiiina BEHIBECTH HHTEPIOIUPOBAHHYIO (PYHKIIHIO.

13. 3anonHHUTH BEKTOp 3HAYCHHSAMU (DYHKIIMM W BBIBECTH Pe3yJbTaT MPeoOpa3zoBaHUs
Oypse.

14.  3anonHUTH BEKTOp 3HAYEHUSIMH (PYHKIIUU, IPOBECTH MOJIOCOBYIO (PUIBTPALUIO U

15.  BBIBecTH pe3yibTar.

16. Pemnte 3anannoe nuddepennnansHoe ypaBHEHHE.

17. Co3pate HelpoH ¢ 3-Msg BXOJaMH, HAay4yuTh €ro pemaTth 3afady Julsd 3aJaHHOU
TaOJIUIIEI

18.  ucTUHHOCTH.

19.  OOpaboraTh 3a1aHHOE M300pAKEHNE HA TTPEIMET HATNIHS KOHTYPOB.

20.  Haiitu Ha TaHHOM M300paXKeHUHU 00BEKT 33JJaHHOTO LIBETA.

[Tpumep TecTOBBIX 3alaHUi U1 TpoBepkU chopMmupoBaHHOCTH KoMrieTeHnnn OITK-3:

1. Kro siBnsercs coznarenem Python

a) I'sugo Ban Poccym

b) bumn Ieitrc

¢) beapu Crpayctpyn

d) KeBun MutHuk
2. Bribepute Hen3MeHseMbIe THITBI TaHHBIX

a) tuple (xoprex)

b) dict (coBapsp)

C) set (MHOKECTBO)

d) list (criucok)
3. MpI X0TUM 100aBUTH B CIIUCOK €I11€ HECKOJIBKO 31eMEHTOB 3a 1 pa3. C MOMOIIbIO KaKUX
METO/I0B MOXHO 3TO peaqnu30oBaTh

a) extend()

b) append()



4.

¢) add()

d) plus()
Ectp 2 mHOXKecTBa: {100, 200, 300,400} u {100, 150, 200}. Kakoe neiicTBue BepHET

MHOxecTBO {150, 300, 400}?

a"

b) +

C)—

d) %

Bribepure KoppeKTHbIE (PEeKOMEHIyeMble) MMEHa MePEeMEHHBIX
a)a

b) x1

c) in_box

d) string

e) 1l var

6. Ecrb HauMeHOBaHUS TOBApPOB U UX LICHA. ITonp30BaTenn 3a4acT TOBAp, KOJIMYCCTBO U XOUCT

7.

HOJIyYUTh CTOUMOCTb. C IIOMOIIBIO KAKOT'O TUIIA JAHHBIX MOKHO 3aMEHUTH YCIIOBHYIO
KOHCTPYKLUIO IIPU BBIOOPE LIEHBI 10 HANMEHOBAHUIO TOBapa?

a) tuple (xkoprex)

b) dict (cioBaps)

C) set (MHOXKECTBO)

d) list (criucok)

JlaHa mociie1oBaTeIbHOCTD YKceN 'seq . TpeOdyeTcs MoyudnuTh TOJIBKO T€ YKCia, KOTOPhIC

KpaTHbI TpéM. BeTaBbTe pomyiieHHoe CI0BO BMECTO HIKHero nmoxdepkuBanus: list( (lambda x:
x%3 == 0, seq))

8.

a) filter
b) map

c) loc

d) filtered

C MMOMOIIIBIO KAKOI'0 THUIIa JaHHBIX MOKHO PCIIWTDH 3aaa4y: Ha OCHOBEC JIBYX

1ocye10BaTebHOCTE HAMMEHOBAHUH J1IEPEBbEB - BHICA)KEHHBIX U BBIPYOJIEHHBIX, OTIPENIEIUTS T€,
KOTOpBI€ OBLIIN BBIPYOJICHBI U HE MOCAKEHBI.

a) tuple (xoprex)
b) dict (cmoBaps)
C) set (MHOKECTBO)
d) list (criucok)

9. Kak o0paTuThCs K 3HAUEHHIO 110 UHIAEKCY 1 CIUCKa 'a’?

10.

11.

12.

a) a[i]

b) a(i)

c) a.index(i)

d) a.get(i)

B kakom ¢parmente Ha si3p1ke Python npaBuiibHO 00bsIBI€Ha IEpeMeHHas
a) n = int(input())

b) intn =24
c)varn=24
d)$n=24

Kakas u3 ¢pyHKunid BepHET uTepupyemblii 00beKT B si3bike Python?
a) range(x, Y, step)

b) ord(s)

c) len(s)

d) float(123)

Yro BepHer onepanus s*h B s3p1ke Python, ecnu s="qwe", h=4

a) qwegweqweqwe



b) Onepanus HeBO3MOXKHA
) qwes
d) qwe

Pa3patGorumk: nouent, [Terpymun U.C.

ITporpamma cocraBiena B coorBercTBuH ¢ TpedoBanmsiMu @PI'OC BO u yuuThIBaeT peKOMeHIaluu
ITOOII no Hanpasnenuto u npoduito noarororku 03.03.03 Paguodusuka.

ITporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl paguo(U3uKU U paauodIeKTPOHUKH
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N.0. 3aB. xadeapoit Konecnuk C.H.

Hacmoswas npoepamma, ne Mmodcem Ovlmb 60cnpouzéedeHa HU 8 Kakou gopme 6e3
npeosapumenbHO20 NUCbMEHHO20 paspeuleHus Kagheopul-pa3spabomuuxa npocpammol.



