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1. Hean n3yyeHus TUCUUNIHHBI

[enbto ocBOGHMS AUCHUILIUHBI SIBIIsIETCS 00ydYeHHUE IPAMOTHOMY MCIOJIB30BAaHUIO SI3bIKA
nporpamMmupoBanus Python s permeHuss mpuKIagHBIX 3a4ad B Pa3iIMYHBIX IPEIMETHBIX
o0JacTsx, a TakkKe pa3BUTHE HABBIKOB 3(P(PEKTUBHOTO HCHOJIb30BAaHUS €ro (HYHKIMOHAIBHBIX
BO3MOXKHOCTEH 1 OUOIIMOTEK.
3amayamMu Kypca SIBJISIIOTCSI: 3HAaKOMCTBO C OCHOBaMmHM si3bika Python, Bkitouaroiee usyueHue
0a30BOr0 CHHTaKCHCA, CTPYKTYpHI SI3bIKa, pa3UYHBIX THIIOB JaHHBIX, OIEPATOPOB U
VOPaBISIOMUX  KOHCTPYKIMH.  OcCBOEHHME  MPUHLIUIOB  MOJIYJABHOTO U OOBEKTHO-
OPUEHTUPOBAHHOTO TPOTPAMMHUPOBAHUS, TaKUX KaK KOHICHIIMH KJIacCOB, OOBEKTOB,
HaCJIEIOBaHMs U MoJMMop(du3Ma, a TakKe MPUOOPETEHUE HABBIKOB Pa3pabOTKU MOAYIBHBIX U
CTPYKTYpPUPOBAaHHBIX Tporpamm. Pa3pa0oTka aaropuTMOB H TPOrpaMM, YTO BKIIOUYAET
NpUOOpPETEHUE HABBIKOB MPOEKTUPOBAHMSI U pEaTU3alUd AJITOPUTMOB, METOIbI OTJIAIKU U
TECTUPOBAHUS MPOTpaMMHOT0 obecrnieueHusi. Pabora ¢ bubmuorekamu u moxyiasmu Python, aro
MOJIpa3yMeBaeT O3HAKOMJICHHE C OCHOBHBIMU CTaHAAPTHBIMU OHOIMOTEKaMU U MOIYJSIMHU,
W3YYCHHUE TPUHIUIIOB PAa0OTHl C BHEIIHUMHU OWOJMOTEKAMH W WX HWHTETpAlHs B IPOCKTHI
Pa3zpabotka API, Bkirouaromiasi u3y4eHHe OCHOB BEO-NPOrpaMMHPOBAHUS C HCIOIB30BaHUEM
dpeiimBopka Flask m paspaborky RESTful API. ABromarm3amus 3aaad, OCBOCHHE METOJIOB
aBTOMAaTH3AIINH ITOBCEAHEBHBIX 33/1a4 C UCIIOJIb30BaHUEM CKpUITOB Ha Python.

2. llepeyenb MiIaHNpPyeMbIX pPe3yJIbTATOB 00y4eHHs N0 JUCIHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

Komnerenuuu odyuarierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHMILTUHBI
Kon
KOMIIETEHIIUH T10 Komnerennus
dI'OC BO

CrniocobeH MpoeKTUPOBaTh, pa3padaThiBaTh U BHEAPATH KOMIOHEHTHI UT-

K4 MH(PaCTPYKTYphI MIPEANPUATH, 00ECTIEUNBAIOLIIE COBEPIICHCTBOBAHHUE U
M0JIIEP>KKY OM3HEC-TIPOLIECCOB, B TOM YHUCIIE C TPUMEHEHHEM NHHOBAIIMOHHBIX
111 (POBBIX TEXHOJIOTUI

CTpyKTypa KOMNEeTeHIIUH

Komnerenuus ®opmupyemsbie 3YHbl
[1K-4 CriocobeH npoeKTUpOBaTh,
pa3pabaThiBaTh U BHEAPSTH
KoMnoHeHThl UT-
UHPPACTPYKTYPHI IPETPUSATHS,
oOecreunBaroIue
COBEPILICHCTBOBAHUE U
MO/IeP>KKY OM3HEC-TIPOLIECCOB, B
TOM YHCJIE C IPUMEHEHUEM
MHHOBAI[MOHHBIX HU(PPOBBIX
TEXHOJIOTHI

3. 3HaTb COBPEMEHHBIE TEHJCHIIMY Pa3BUTHS U IPUMEHEHUS
MHHOBAIIMOHHBIX IU(PPOBLIX KoMIoHEeHT UT-
MHPPACTPYKTYPHI PEATIPUATUS

Y. YMeTh npoeKkTupoBath, pa3padaThiBaTh U BHEAPATH
MHHOBALMOHHBIE IIU(PpOoBBIE KOMITOHEHTH UT-
MH(PACTPYKTYPHI IPENPUATHS

H. Briagets HaBbIKaMU POEKTUPOBAHUS, Pa3pabOTKU U
BHEIPEHUS NHHOBAIIMOHHBIX IIU(PPOBbIX KoMIOoHEeHT UT-

MHPPACTPYKTYPHI PEATIPUATUS

3. MecTo AUCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

[punamnexxnocts guctumiuuel - BJIOK 1 AMCHUITVIMHBI (MOAVYJIN): Yacts,
dbopMupyemasi yuacCTHUKaMHU 00pa30BaTeNbHBIX OTHOIICHUH.

JIMCIUTITMHBI, WCTIONB3YIOIINE 3HAHMS, YMEHHS, HaBBIKHM, MOJYYCHHBIC TPHU H3YYCHUH
naHHoi: "Vcmonp30BaHNE CUCTEM HCKYCCTBEHHOTO MHTEIUICKTA JIJIsl aHamu3a ou3Heca"



4. O0beM AUCHHMILINHBI (MOAYJIs) B 3a4€THBIX eAHHULAX C YKa3aHHEM KOJIHYeCTBa
aKa/JleMH4eCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenogasareseM (110 BUIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJIbHYIO padoTy
o0yJaromuxcs

OO01mmast Tpy10eMKOCTh TUCIUIUTHHBI COCTaBIsIeT 3 3a4. ea.,108 gacos.

Bun yaeOHOI paboThI KonnuecTBo yacos
KonTaktHas(ayauropHasi) pabora
Jlexuun 0
ITpakTuueckue (ceM, 1ab.) 3aHATHS 36
CamocTosTenpHas padoTa, BKIIOYast MOATOTOBKY K AK3aMEHAM U 7
3ayeram
Bcero yacos 108

5. Copepsxkanme IUCHUIIMHBI (MOAYJIA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeJiaM) ¢
yYKa3aHHEM OTBEJEeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3ieioB QM CHUILTHHBI

No Pasies u Tema Ceme-| Tex- Cemunap| Camo- |B HHTepa- DopMBbI TEKYLLET0
Jlabopart.| cTOAT. | KTUBHOI KOHTPOJIS
n/n AUCHUILTUHBI CTp | UMHU
IlpakTuy., pao. dopme yCrneBaeMoCTH
OCHOBBI CHHTaKCHCa Tect Nel. OcHOBBI
L1 Python 22 0 12 24 cuHTakcuca Python
JlaboparopHas
HHTepakTUBHOE Hnzmuayarsras
[MpOrpaMMHUPOBAHUE B nabopatopnas
2.1 [P 2 | 0 8 18 pa6ora. Tect Ne2.
Jupyter Notebook u
Google Colab Hcnons3oBanue
Jupyter Notebook u
Google Colab
[loctpoenne API ¢ Tecr No3.
3.1 mcronp3oBaHUEM si3bIKka | 22 0 8 18 n AP
Python OCTpPOEHUE
M cnons3zoBanne Python N
Hrtoroselii TeCT.
TUTSI aBTOMAaTH3aI[UU Tect Nod
4.1 mpoueccos B 22 0 8 12 —
ABTOMaTH3anusA
OMepPallMOHHBIX
npoueccos B OC
cUCTeMax
UTOT'O 36 72

5.2.

.HCKII]/IOHHI)IC 3aHATUSA, UX COACPKAHUC

5.3. Cemunapckue, NpaKTH4YeCKHE, J1a00paTOPHbIE 3aHATHS, X COAePIKaHUe

Neo pazpena u

TCMBI

Coneprxanue u GOpMbI IPOBEICHUS

1.1

Tect Nol. OcHoBbl cuHTakcuca Python. @opma npoBenenus: ceMuHap, TeCT.

2.1

Tect Ne2. Mcnonb3oBanue Jupyter Notebook u Google Colab. @opma




Ne pasnena u Copneprxanue u GOpMBbI IPOBEACHUS
TEMBbI
[IPOBEJICHUS: CEMHHAP, TECT.
4.1 Tect No3. Ilocrpoenue API. ®opma npoBenenus: ceMuHap, TeCT.
3.1 Tect No4. ABromatu3zaius nponecco B OC. dopma npoBeeHUs: CEMUHAP, TECT.

6. @oHI OIEHOYHBIX Cpeacrs Jid MNpoOBEACHUSA l'lpOMe)KYTO‘IHOﬁ arrecranum 1o

AucuuN/IMHe (MOJHbIH TEKCT NPUBeeH B NPUJIOKEHUH K padoyeil mporpamMmme)

6.1. Texymuii KOHTPOJIb

Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

KoMrnoHeHTHI UT-

3Taﬂbl HeOﬁXOHl/lMLle JJISl OIIEHKH “02:::::[_[2; "
MHDOBAHKS 3HAHUH, yMeHUIi, HABBIKOB KDHTEDHER
¢bopmuposa " IepeueHn (ByHbI: o (11m) onbITa puTep
KOMIIETEHII NN 3.1...3 JIeATeIbHOCTH OMCHHBANHI
Ne (popmupyemsbix ( .d...2.n, i KOMIIeTeHIMi Ha
(Tema u3 N XAPAKTEPU3YIOUIMX ITAbI
II/II aGoueii KOMIIEeTEeHI NI Y.l .. .Y.n, dopMEpoBaRHS Pa3IHYHBIX ITANAX UX
p no ®I'OC BO H.1...H n) KOMIIeTeHIIHtii B mpomecce ¢bopmuposanus,
NnporpamMmmasl L .| ommcaHWe KA
ocBOeHHUsI 00pa3oBaTeIbHOI 100
AUCHHUIIHHBI) nporpaMmb1 ouennsanus (1o 100-
0aJILHOI 1IKaJIe)
(HaumenoBanue
OLICHOYHOT0 CPEeCTBA)
3.3HaTh COBpeMEHHbIE
TEHICHIINU Pa3BUTHUS U
[IPUMEHEHUS
MHHOBAIIMOHHBIX
U(PPOBBIX KOMIOHCHT
UT-undpactpykrypbl
[IpeAnPUSITHS
V.VYmethb
[IPOEKTUPOBATD,
[pa3pabaThIBaTh U
1.1. OcHOBEI BHCIPATE Tect 10 Bonpocos.
s MHHOBAIIMOHHBIC Tect Nel. OcHOBEI o 1 Gamry 3a
1 |cuHTaKcHca T1K-4 . .
Python 1 poBbIC cuHTakcuca Python KaKJIbIl BEPHBIN
KOMIOHEHThI UT- otset (10)
MH(PACTPYKTYPBI
PETPUSITHS
H.Bnaners HaBbIKaMHu
[IPOEKTUPOBAHMUS,
pa3paboTKy 1
BHEPEHUS
MHHOBAITMOHHEIX
U(PPOBBIX KOMIOHCHT
UT-uadpactpykrypsl
MIpeAPUSTHS
3.3HaTh COBpeMEHHBIE
TEHACHIINH PA3BUTHUS U
TlomHOCTBIO
[PHMCHCHIA BBITTOJTHCHHAS
MHHOBAIIMOHHBIX HAGODATODHAS
2.1. U (POBBIX KOMITOHEHT pa 6I())Ta P 40
HaTepakTHBHOE N T-nadpacTpyKTyphl )
po paMMI/I OBaHU Mpe I (?/IF:ITI/I; YEP JlaGopatopHas Gamos.
2 porp P T1K-4 pearp NuauBuayanbHas YacTUYHO - 10JIg
e B Jupyter V. VYmeTh
nmabopaTopHas padoTa BBITTOJTHEHHBIX
INotebook n [IPOCKTHPOBATH, ——
Google Colab pa3pabaTbIBaTh U
R —— Ecnu nons
MHHOBAIIMOHHBIC menpue 0.3 - 0
bpoBsIe 6aos (40)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembIx
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

nH(pacTpyKTypHI
[IpeaIpUATHS
H.Bnanets HaBBIKAMH
[IPOEKTUPOBAHUS,
pa3paboTKu U
BHEAPECHUS
MHHOBaIlMOHHBIX
[(POBBIX KOMITOHEHT
UT-uHbpacTpyKTypHI
[IpeaNpUATHS

[1K-4

3.3HaTh COBpEMEHHBIE
TCHICHIINH PAa3BUTHS U
[IPUMEHEHHS
MHHOBALIMOHHBIX
U(PPOBBIX KOMIOHCHT
UT-undpactpykrypbl
[IPEATPUATHS
Y.Vmers
[IPOCKTUPOBATH,
pa3pabaThIBaTh U
BHEZIPATH
MHHOBALMOHHbIC
u(ppOBBIC
KoMItOHeHTbI U T-
MH(PACTPYKTYPBI
peNpUsITHS
H.Bianers HaBbIKaMu
POEKTUPOBAHUS,
pa3paboTKu u
BHE|PEHHS
MHHOBALIMOHHBIX
(POBBIX KOMITOHEHT
UT-uHbpacTpyKTYpHI
MpeAnpUsATHS

Tect Ne2.
Vcnonb3oBanue Jupyter
INotebook n Google
Colab

Tect 10 Bonpocos.
o 1 Gamry 3a
KKl BEpHBIN
oteet (10)

3.1. IToctpoenne
APl ¢
MCIIOJIb30BAaHUEM
s13p1Ka Python

[1K-4

3.3HaTh COBpEMEHHbIE
TEHJICHIIUU Pa3BUTUS U
[TPUMEHEHHUS
MHHOBAI[MOHHBIX
U(PPOBBIX KOMIOHEHT
W T-uHbpacTpyKTypHI
MIPEIIPUATHS
V.VmeTs
[IPOEKTHPOBATH,
pa3pabaTbIBaTh U
BHEAPSTH
MHHOBAI[HOHHBIE
gpoBbie
KomrnoHeHTsl UT-
MHGPACTPYKTYPHI
MIPEATPUATHS
H.Binanets HaBBIKAMH

[TPOEKTHPOBAHUS,

Tect Ne3. IToctpoenue
API

Tect 10 Bompocos.
o 1 Gamry 3a
Ka>KIbli BEpHBIN
oteer (10)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembIx
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

pa3paboTKu U
BHEAPECHUS
MHHOBAI[MOHHBIX

(P POBBIX KOMITOHEHT
UT-undpactpykrypsl
[peanpusTUs

4.1.
lcnonb3oBanue
Python mmst
ABTOMAaTU3allun
[IPOIIECCOB B
OTIepaIMOHHBIX
crucreMax

[1K-4

3.3HaTh COBpeMEHHbIE
TCHICHIINH PAa3BUTHS U
[IPUMEHEHUS
MHHOBALMOHHBIX
[(POBBIX KOMITOHEHT
UT-uabpacTpyKTypHI
[IPEATPUATHS
Y.Vmers
[IPOEKTHPOBATH,
[pa3pabaTbIBaTh U
BHENPATH
MHHOBAI[HOHHEBIE
U(ppOBBIC
KoMITOHeHTHI 1 T-
nH}pacTpyKTypHI
TIPEATIPUATHS
H.Biagets HaBbIKaMU
[IPOEKTUPOBAHMUS,
pa3paboTKu u
BHE/IPCHUS
WHHOBAI[HOHHBIX
U(DPOBBIX KOMIIOHEHT
W T-uHbpacTpyKTyphI
penpuUsIThS

TOroBeIil TECT

2 Bomnpoca o 10
6aiioB. 5 6anioB
3a HETMOJHBIN
OTBET Ha BOIPOC
(20)

[1K-4

3.3HaTh COBpEeMEHHBIE
TEH/ICHIINH Pa3BUTHUS H
[IPUMEHECHHUS
MHHOBAITHOHHBIX
U(PPOBBIX KOMIOHCHT
UT-uadpactpykrypsl
[IPE P UATHS

Y. YMerhb
[MPOEKTHPOBATD,
[pa3pabaTbIBaTh 1
BHEAPSATH
MHHOBAITIOHHBIC
gpoBbie
KoMItOHeHTbI 1 T-
MHPPACTPYKTYPHI
[IPEIIPUATHS
H.Bnanerr HaBBIKaMU
[IPOEKTUPOBAHMUS,
pa3paboTKu U
BHEAPCHUS
MHHOBAITMOHHBIX

U (POBBHIX KOMITOHEHT

Tect Ne4.
ABTOMAaTH3AIHS
mponeccos B OC

Tect 10 Bompocos.
mo 1 6amry 3a
Ka)KJIbI BEpPHBIHI
oteer (10)




Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

HeOoOXOAMMBbIe 1JIsl OLIEHKH Onucanne
Srans! 3HAHUH, yMeHH i1, HABBIKOB noxasareseii u
9 9
q)opanOBamin Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
N KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
o ¢opmupyembIx ( d...3.1, > KOMIIeTeHI Ui HAa
(Tema u3 N XAPAKTEPU3YIOIIMX ITAMbI
H/II o KOMIIeTeHII UM Y.l . .Y.n dopMupoBanus Pa3JIMYHBIX dTANaX UX
paGoueii ? PMHPC dopmupoBanus
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce i
NpOorpaMmMbl elo. I, .| ommcaHWe mKaJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue

OLIECHOYHOI0 CPEACTBA)

UT-undpactpykrypsl
[IpEAIPUSITHSL

HToro 100

6.2. [IpomMe:KyTOYHBIH KOHTPOJIb (3a4eT, IK3aMeH)

PaGounm yuyeOHBIM IUIAHOM NpeAyCMOTPeH 3aueT B cemecTpe 22.
BOITPOCHI J1J151 ITIPOBEPKU 3HAHMIA:

1-it Bompoc Omiera (30 GamnoB), Bua Bompoca: Tect/mpoBepka 3Hanuid. Kpurepwmii: Tect 15
BorpocoB. [IpaBunbHbIN OoTBET Ha 1 Bompoc 2 6amia. HenpaBuibHbIi oTBeT 0 GajIoB.

Kommnerennusi: IIK-4 Cnocob6en mnpoekTHpoBaTh, pa3padarbiBaTb W BHEAPATH
KOMIIOHEHTBI HUT-undpacTrpykrypnl NpeanpusATHs, o0ecreyuBalonue
COBEpLICHCTBOBAHHE M TMOMJAEP/KKY OM3Hec-poLeccoB, B TOM 4YMCJIe € NpPUMEeHeHHeM
WHHOBALMOHHBIX HU(POBLIX TEXHOJIOI UM

3HaHue: 3HaTh COBPEMEHHbBIE TEHICHIIMN PA3BUTUS U IPUMEHEHUS] MHHOBAIIMOHHBIX LHU(DPOBBIX
koMrnoHeHT U T-uHppacTpyKTypsl NpeaAnpUsITHS

1. Kak B Google Colab no6asuts dhopmyny B markdown?

2. Kak B Jupyter Notebook oto6pa3zute DataFrame B Buzne Tabnuibi?

3. Kak 00bsBUTH mycToi ciucok B Python?

4. KakuM OyzeT pe3ysbTaT BBIIOIHEHUS BeIpaskeHust bool([])?

5. Kakoe 3Hauenue Oyner y nepeMeHHOM X mociie BeimosaHenus kona: x = "Hello"; x = x.lower()?
6. Kakoe 3HaueHne uMeer nepeMeHHas X MOoCJe BBIIOJIHEHUS cleayroulero koja: x = [1, 2, 3];
X[1] =5?

7. Kakoe 3HaueHHe UMeET MepeMeHHast X Mocye BBIIOJIHEHUS CIEAYIOIero koaa: X =3; x +=2 *
2?

8. Kaxoii u3 creayromux MeToI0B UCIOIB3YETCs s JOOABJIEHUS 3JIeMEHTa B KOHEIl CITUcKa?

9. Kakoli u3 cienyrommux METOA0B UCIIOJIb3YeTCs sl OOBEAUHEHUS ABYX CIHCKOB?

10. Kakoli U3 cieayromux METOJ0B UCIOIb3YETCS A YAAJIEHUS AJIEMEHTA 0 €r0 MHACKCY B
criicke?

11. Kakoit u3 ciieyronmx METOI0B yIaJseT BCE AJIEMEHTHI U3 CIMCKa?

12. Kakoii u3 clenyronux ornepaTopoB UCIIOIb3YeTCs I BO3BEACHUS B cTeneHb B Python?

13. Kakoil u3 ciieyronux oneparopoB UCHOIb3YETCs U1l IPOBEPKH PAaBEHCTBA JIBYX 3HAUYECHUI?
14. Kakoil u3 cie1yroImux CUMBOJIOB HCIIOIB3YETCS JUIsl KOMMEHTApHUs B OHOU CTpOKe?

15. Kakoii u3 cnenyromux crnoco0oB HCIONb3yeTcs s 00bsBIeHNUs nepeMeHHol B Python?

16. Kakoii u3 crieayromux cnoco0oB UCIONIb3YeTCs AJIs MOJy4YeHUs JJIMHBI CTPOKH?

17. Kakoit u3 cnenyromux crnocoboB HCIIONb3yeTCs A co3anus cioBaps B Python?

18. Kakoii u3 cieyronux TUIIOB JAHHBIX UCIOJB3YETCs sl XpaHeHUs LenblX yucen B Python?
19. Kakoil u3 ciieyromux TUIIOB JAHHBIX SIBJISETCS U3MEHAEMBIM?

20. Kakoii u3 cneayromux TUMOB JaHHBIX SBJISETCS HEU3MEHIEMBbIM?

21. Kako#l u3 ciieyomux HUKJIOB UCIIOIb3YETCs UIsl UTEPALMU 110 3JIEMEHTaM CIIUCKa?



22. Kakoit MeToJ1 UCTIONB3YETCs AJIsl 3aMEHBI TMOJCTPOKH B CTPOKE?

23. Kakoii pe3ynbTat OyaeT y BelnoiHeHus Boipakenus 10 % 37

24. Kakoii pe3ynbTaT OyJeT y BBIIOJIHEHUS BhIpakeHus S // 27

25. Kakoii pe3ynbrat OyzeT y BeIITOTHEHUs BhipaskeHus len(""Python")?

26. Urto BepHET BeIpakeHue 2 ** 3?2

27. Yro Bepuét ¢pynkuus len(["Python", "Java", "C++"])?

28. Uto nenaet metoy split() B ctpokax?

29. UTo u3 HIKETIEPEUHCICHHOTO SBJISICTCS IOMYCTUMBIM HMEHEM TiepeMeHHo# B Python?
30. YTo n3 HMKENEPEUHCICHHOTO ABISETCS KIIOYEBbIM cI10BOM B Python?

TUIIOBBIE 3AJIAHWA 17151 IIPOBEPKM YMEHUU:

2-it Boripoc Ounera (30 GamnoB), Bux Bompoca: 3amanue Ha ymeHue. Kpurepwii: [TomHOCTBIO
BBITIOJIHEHHOE 3ajanue 30 OayyioB, AOMYIICHBI HE3HAYMTENbHBIC OmMOKu 22-29 06aios,
CYILIECTBEHHbIE OLUIMOKH, HE ncKaxkatoue cyTu 10-20 Gamnos, rpyosie omnoku 0-9 0anios.

Komnerennusi: IIK-4 Cpnocoben mnpoekTupoBaTrh, paspadaTrbiBaTb W BHEAPATH
KOMIIOHEHTBI HUT-undppacTpykrypsbl npeanpusTus, ol0ecneuynBaloIue
COBEPUICHCTBOBAHUE M MOJJAEP/KKY OHM3Hec-IpoleccoB, B TOM 4YHCJe C NPUMEHEHHeM
WHHOBAIMOHHBIX HU(POBBIX TEXHOJIOTHI

YMmenue: YMeThb MPOEKTHPOBaTh, pa3padaThiBaTh M BHEAPATh HHHOBAIMOHHBIE LU(POBHIC
KoMroHeHTbI U T-uH(pacTpyKTyphl IpEaIpUsSTHS

3amaua Ne 1. IlpomemoHCTpupOBaTh yYMEHHsI HMCIOJIb30BAaHUS Pa3IUYHbBIX HHCTPYMEHTOB U
METOJIOB JJIsi pa3pabOTKU JIrOPUTMOB M MPOTrpamMM Ha si3bIKe IporpammupoBanus Python, B
COOTBETCTBUU C BAPHUAHTOM

TUITOBBIE 3ATAHUA TS ITPOBEPKU HABBIKOB:

3-i Bompoc Omteta (40 6amioB), BUa Borpoca: 3ajanne Ha HaBbIkM. Kputepuii: Peann3oBanHas
nporpamma 30 Gannos. Yucrora koga 10 6anos.

Kommnerennusi: I[IK-4 Cnocob6en mnpoekTHpoBaTh, pa3padarblBaTb W  BHeEAPATH
KOMIIOHEHTBI HUT-undpacrpyKkrypsl NpeAnpUATHS, o0ecneuynBaloue
COBEPLICHCTBOBAHUE M MOAAEP/KKY OHM3Hec-IpoLeccoB, B TOM 4YHCJe C IPUMEHEHHeM
WHHOBALMOHHBIX HU(POBLIX TEXHOJIOI UM

HaBbik: Bnagere HaBbIKaMu MPOEKTUPOBAaHMsS, pa3padOTKM M BHEAPEHUS HWHHOBAIMOHHBIX
G poBbIX KoMIoHeHT UT-uHdpacTpyKTypsl IpeanpusTHs

3ananue Ne 1. HanucaTth mporpammy, pemiarooIyro 3aj1ady Ha s3blke nporpammupoBanus Python
B COOTBETCTBUHU C BAPUAHTOM

OBPA3EIl BUJIETA
Hanpasnenue - 38.03.05 busnec-
MuHHCTEPCTBO HAyKH H BBICIIIETO 00pa3oBaHUA Wl (1) opMaruKa
Poccuiickoit ®enepanuun
dejiepanbHOE FOCYIaPCTBEHHOE GI0KETHO® [Tpoduis - ABTOMaTH3aIMs ¥ K(POBaAs
00pa3zoBaTeIbHOE YUPEKACHUE TpaHC(l)OpMaLII/ISI Ou3Heca

BEICIIIETO 0Opa30BaHUs

. ¥ . Kadenpa maremaTHueckux METOIOB U
«BAUKAJIBCKUU TT'OCYJAPCTBEHHBIN o
VHUBEPCHTET U(GPOBBIX TEXHOIOTUI

(®TBOY BO «BI'Y») Jucuunnuna - [IporpamMmMmupoBanue Ha
Python

BUJIET Ne 1



1. Tect (30 Gamnon).

2. [IpogeMOHCTPUPOBATH YMEHUS HCIIOJIb30BAHUS PAa3IMYHBIX HHCTPYMEHTOB M METOJIOB
JUTS pa3pabOTKH aITOPUTMOB U TIPOTPaMM Ha sI3bIKe TporpamMmupoBanus Python, B
coO0TBEeTCTBUU ¢ BapuaHToM (30 Oamios).

3. HammcaTh mporpamMmy, peliaronyro 3a1aqy Ha si3bIke porpaMMupoBanus Python B
COOTBETCTBUHU ¢ BapuaHToM (40 GasioB).

CocraBuTenb J.A. Kopx

3aBenyrouui kapeapoi A.B. Ponuonos

7. IlepeyeHb OCHOBHOI M 10NIOJHUTEJIbHOHN Y4eOHOH JUTEPATyPbl, HEO0X0AMMOM s
OCBOCHHUS TMCUMILUIMHBI (MOYJIs1)

a) OCHOBHAsI JIMTepaTrypa:

1. Yac Makkunnu Python u aHanu3 maHHBIX. MpaKTUYECKOE MOCOOME. DIEKTPOHHBIN pecypc/
Maxkkunim Yac.- Caparos: [IpodobpazoBanue, 2017.-482 c.

2. TlemkoBa O. B. Omnbsra BsuecnaBoBHa OCHOBBI anropuTMu3aluu. yded. mocodue s
cryaenTtoB O6akanaBpuara/ O. B. IlemkoBa.- Upkyrck: M3a-so BI'YOII, 2013.-131 c.

3. IlemkxoBa O.B., Kopx [.A. IlporpammupoBanue. OCHOBBI aNrOPUTMHU3ALUU U
nporpamMmmupoBanus Ha si3bike C#.- Upkyrck: U3n-so BI'Y, 2024.- 174 c.

4. Ab6apaxmanos, M. M. SI3eik mporpammupoBadus Python : ydebnoe mocobue / M. H.
Aob6apaxmanoB. — Mocksa : Aii [Iu Ap Meana, 2023. — 171 ¢. — ISBN 978-5-4497-2251-5. —
Texkcr : saekTpoHHbIN // Iludposoii oOpasosarenbHblii pecype IPR SMART : [caiit]. — URL:
https:// www.iprbookshop.ru/132570.html (mara obpameuus: 29.08.2023). — PexuM JocTyIa:
IUIS aBTOPHU3HP. MOJIH30BATEIEH

5. JIpicakoB, K. @. TlpakTuueckoe nmporpammupoBanue Ha Python : ygebnoe mocobue / K. @.
JIbIcaKoB. Hosocubupck : HoBocnOupckuii rocyaapcTBeHHbIN yHEBEepeuTeT, 2023. — 75 C.
— Texkct : snekrpounsiii // Iludposoit obOpaszosarenpHblii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/134584.html (mara oGpamenus: 24.11.2023). — Pexum
JIOCTYIIA: JUI aBTOPU3HUP. IT0Jb30BaTSICH

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. KoBpmwxubix A.JO., Kononuyk E.A., Jlysuna I'.E. OcHOBBI anropuTMuzalud U
nporpammupoBanus. Yacte 1. 3agaun u ynpaxsaenus. [IpakTUKyM. MPaKTUKyM. DIEKTPOHHBIN
pecypc/ E.A. Kononuyk.- ExarepunOypr: Ypanbckuit gpenepaibHblii yausepcuret, 2016.-52 C.

2. AnexkceeB B. E., Tanano B. A. Crpykrypsl naHHbBIX. Mojenu BBIYMCIEHUH. 2-€ U31.,
ucripaB./ B.E. AnekceeB.- MockBa: Hammonanenbeiit OTkpbeiThiii YHHBepcuter «MHTYUT»,
2016.-248 c.

3. Anapeesa, O. B. OcHOBBI aITOPUTMHU3AIMHA U IPOrPaMMHUpPOBaHus Ha si3bike Python : yueOHUK
/ O. B. Auapeesa, O. U. PemuzoBa. — Mocksa : M3garensckuii Jom MUCuC, 2022. — 149 c.
— ISBN 978-5-907560-22-2. — TekcT : saekTpoHHbIi // 1ludpoBoi 00pa3oBaTelbHBIN pecype
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/129510.html (mata oOpaicHus:
12.04.2023). — PexuM J0CTYIIA: JUIS aBTOPHU3HUP. I10IL30BaATEIEN

4. Menukos, I1. 1. Python mig aHaauTHKU JaHHBIX. [IpakTHueckuii Kype : yueoHoe mocodue / I1.
H. MenmnkoB. — Mocksa : Aii [Tu Ap Menna, 2023. — 426 ¢. — ISBN 978-5-4497-1848-8. —
Texkcr : saekTponusli // Iudposoii odpasosarenbHblii pecype IPR SMART : [catiTt]. — URL:
https:// www.iprbookshop.ru/126300.html (mara ob6pamienus: 30.11.2022). — PexuM JocTyIIa:
JUIS aBTOPU3UP. 0JIH30BATEIICH
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8. Ilepeuenr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHMKANMOHHON ceTu «UHTepHeET»,
HEOOXOAMMBIX /IJISl OCBOEHHSI TUCUUILIMHBI (MOXYJIsl), BKJIKOYas npodeccuoHaJIbHbIe 0a3bl
JAHHBIX H MH(OPMAITMOHHO-CTIPABOYHbIE CHCTEMBI

Jlis  ocBOEHHS AMCHMILIUHBI O0yYaromemycsi HeOOXOIWMBI CIEAYIOIIUE PECYpCh
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»:
— Caiit Baiikanbckoro rocy1apcTBEHHOr0 YHHBEpPCUTETA, afpec AocTyma: http://bgu.ru/, noctyn
KPYTJIOCYTOYHBIM HEOTrpaHUYEHHBIN U3 I000# Toukn VHTepHeT
— KubepJlenunka, amgpec nmoctyma: http://cyberleninka.ru. mocTym  KpyriioCyTOYHBIH,
HEOTpaHMYEHHBIN Il BCEX MOJIb30BaTelNel, OECIUIATHOE YTEHHWE W CKaYMBAHHE BCEX HAYYHBIX
nyOnukanuii, B ToM uucie nakeT «lOpuauueckue Hayku», KOJUJIGKIUS U3 7 >KypHAJIOB IO
IIPABOBEICHUIO
— DnekTpoHHO-OnbOMoTeunas cucrema IPRbooks, aapec nocryma: https://www.iprbookshop.ru.
JIOCTYII HEOI'PaHUYEHHBIN

9. MeToauveckne yKa3aHus A 00y4AOIIUXCS 110 OCBOCHHUIO JUCHUILIMHBI (MOAYJIs1)
N3yyaTh NUCUMIUIMHY PEKOMEHIIYETCS B COOTBETCTBUU C TOM IMOCIIEIOBATEILHOCTHIO, KOTOpas
o0o3HayeHa B ee cojepkaHuu. /i yCrenHoro ocBOeHus Kypca o0y4Jaromuecs 10JKHbI UMETh
NepBOHAYAJIbHBIC 3HAHUS B 00JaCTH MH()OPMATHKU U AITOPUTMHU3ALINHN.

[TpakTHueckre (CeMUHApPCKUE) 3aHATUS IO CBOEMY COACPKAHHUIO CBS3aHbl C TEMAaTUKON
JEKIIMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO IEJIECO00PA3HO C KOHCIEKTA JICKIIUMA.
3amaHue Ha TpPaKTHYECKOe (CEMHHApPCKOE) 3aHATHE COooOmaeTcss oOydaroImuMces A0 €ro
npoBeaeHus. Ha cemuHape npernogaBaTeinb OpraHU3yeT OOCYKJIEHHE 3TOM TEMbI, BBICTyHasi B
KauecTBE OPraHM3aTropa, KOHCYJIbTaHTa W JKCIEpTa yueOHO-IO3HABATEIbHOU AESITENbHOCTU
00ydJaromerocs.

W3ydeHne AUCUMILTUHBI (MOTYJIs1) BKIIOYAET CAMOCTOSTENbHYIO pPadoTy 00yUaroerocs.
OCHOBHBIMH BHJaMH CaMOCTOSITEIbHOW padOThl CTYACHTOB C Yy4YacTHEM IIperojiaBarenei
SABJISIOTCA:

* TEKyIIUE KOHCYJIbTAIUH;

* IPUEM H 3aIllUTa Ja0OPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHIA);

OCHOBHBIMH BHUJIaMU CaMOCTOSITEIbHOW pabOThl CTYAEHTOB 0€3 ydwacTus TMpernojiaBarenen
SABJISIFOTCA:

* popMUpOBaHUE U YCBOCHHUE COJIEPIKAHMS KOHCIIEKTA JIEKIMI Ha 0a3e peKOMEH/I0BaHHOU
JIEKTOpPOM Yy4eOHON muTeparypbl, BKIO4Yas HWHGOPMAIMOHHBIE OOpa3oBaTeIbHBIE PECYPCHI
(97K TpOHHBIE YUEOHUKH, 3JIEKTPOHHBIE OMOINOTEKH U Ip.);

* CaMOCTOSITENIFHOE H3yYeHUE OTIENbHBIX TEM WM BOMPOCOB MO YUYeOHUKAM HITU
y4eOHBIM TTOCOOUSIM;

* MOATOTOBKA K CEMUHApaM U J1ab0paTOpHBIM paboTam.

10. Ilepeyens HH(POPMALIHOHHBIX TEXHOJIOTHIl, HCIIOJIb3YEeMbIX IIPH OCYIIECTBJICHUHU
00pa30BaTeJbLHOI0 MPOLECcca Mo IUCHUILINHE (MOYJ/II0), BKJIIOYasi NlepeYeHb
NMPOrpaMMHOI0 o0ecrnevyeHust
B yuebHOM mporiecce uCTonb3yeTcs CleayroIiee MporpaMMHOe 00eCTICUeHHE:
— MongoDB,
—7-Zip,
— Google Chrome,
— Firefox Developer Edition,
— Notepad++,
— Python,
— MS SQL Server u nporpaMmmsl aIMUHUCTPUPOBAHUS,
— Visual studio,
— MS Office,



— ActivePython x64,

11. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JIsSl OCYIIeCTBJICHMSI
00pa3oBaTeILHOIO MPOIEcca MO JUCHUILINHE (MOIYJII0):

B ydeGHOM mpoliecce Ucoab3yeTces cieaytomiee 000pyI0BaHueE:
— IlomenieHus 1151 CaMOCTOSITENILHOM pabOThl, OCHAILIEHHBIE KOMIIBIOTEPHOM TEXHUKOM C
BO3MOKHOCTBIO MOKIIIOUEHUS K ceTH "MHTepHeT" n 00ecnieueHreM J0CTya B JJIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTEIBLHYIO CPENY BY3a,
— MynpTUMEeAMIHBIN KJ1acc,
— KoMnbrorepHsii Kiacce,
— Habops!l 1eMOHCTpalimoHHOTO 000pyI0BaHuUs M Y4eOHO-HArJISAHBIX TOCOOUI



