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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o100peHa s peanm3anuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona
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[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

JlanHast TuCHUIUIMHA IpeanoiaraeT u3y4eHne OMOINOTEeKH CTaHAAPTHBIX MOTYJIeH U
MIPUHIIMIIOB Pa3pabOTKH MPOTPAMMHBIX CUCTEM.

Llenbio ocBOCHMs UCIMIUIHHBI "BUOIMOTEKHN s3bIKa TporpaMMupoBanus Python™
sBigeTcs (GOpMUPOBAHKME HABBIKOB Pa3pabOTKH aJrOPUTMOB U MPOTPAMMHBIX CPE/ICTBA,
UCIIOJIB3Ysl OMOIMOTEKH A3bIKa IporpaMmupoBanus Python.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucnuminna bubimorexu si3bika mporpammupoBanus Python Bxoaur B
00513aTeNbHYI0 YacTh y4eOHOT0 IIaHa 00pa30BaTEIbHON MPOTPAMMBI.

Jis M3y4eHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OPMHPOBAHHBIC B PE3YJIbTATEC U3YUCHHSI TUCIIUILTHH/ IPAKTUK:

W3yuenne Kypca AucHUIuinabl "bubnnoreku s3pika mporpammupoBanus Python™
0azupyeTcs Ha 3HAHUSX, MOJIYYECHHBIX ITPH 00ydeHHH Ha OakaiaBpuare IMpy U3yYeHUH OCHOB
IPOrpaMMUPOBAHUS, AITOPUTMOB U TEOPUH CIIOKHOCTH, JIOTUIECKOTO IPOrPaMMHUPOBAHHUS,
00BEKTHO-OPUEHTHPOBAHHOTO MIPOTPAMMHUPOBAHHUSL.

3HaHus (YMEHUSs, BIIJICHUS ), TOJYYCHHBIC TTPU U3YYEHUH JAHHOMN TUCIIUILIIHBI
OyayT HeOOXOAUMBI [T U3YUCHHUSI TUCIIUTUTHH/TIPAKTHK:

BeinosiHeHe 1 3a1uTa BRITYCKHOW KBATU(UKAITMOHHON paObOThI

OCHOBBI TEOPUH MALLIMHHOTO 00YYEHMUSI

3 Komnerennun odyyaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIsl) ¥ IVIAHUPYeMble Pe3yJIbTAThl 00y4eHu sl

B pe3ynbrate ocBoeHUs TUCHMILIMHBI (Moayist) «bubnuoTeku s3bka
nporpamMmupoBanus Pythony oOy4aronuiics JomKeH 001a1aTh CleIyOIUMU
KOMIIETEHIMSIMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

OIIK-2 CnocoOeH pa3zpabaTbiBaTh OpUTHHAIbHbIE AITOPUTMBI U IPOrpaMMHBIE CPEJCTBA, B
TOM YHCJIE C UCIIOJIB30BAHNEM COBPEMEHHBIX NHTEIUIEKTYAIbHBIX TEXHOJIOTHH, ISl pEIICHUS
npoeCCHOHATIbHBIX 3a]1a4;

OIlK-2.1 PazpabarbiBaeT ajaropuTMBbl s penieHus mpohecCHOHATBHBIX 3a/1a4

OIIK-2.2 Pa3paOaTbIBaeT mporpaMMHbIE CPEJCTBA C UCTIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOIUH pa3paboTKH MPOrpaMMHOI0 OOeclieueHus, B
TOM YHCJIE C IPUMEHEHUEM UHTEJUIEKTYaIbHBIX TEXHOJIOTUI

OIIK-6 CriocobeH pa3zpabaThiBaTh KOMIIOHEHTHI IPOTPaMMHO-ANIapaTHBIX KOMIUIEKCOB
00paboTKK MHGOPMAIIMU U aBTOMATH3UPOBAHHOIO MPOEKTUPOBAHUS;

OIIK-6.1 Omnpenensier HEOOXOIUMOCTH B pa3paboTKe KOMIOHEHT IPOrpaMMHO-
anmapaTHbIX KOMIUIEKCOB 00paboTku HH(pOpMAILIUU U
ABTOMATHU3UPOBAHHOTO MPOCKTHUPOBAHHSI

OIIK-8 CriocobeH ocymiecTBATh 3¢ (HEKTUBHOE YIIpaBlIeHHE Pa3pabOTKONW MPOrpaMMHBIX
CPEJICTB 1 IIPOEKTOB.

OIIK-8.1 OuenuBaet 3pPeKTUBHOCTD yIpaBICHUS pa3padOTKON MPOrpaMMHBIX
CPEJICTB Y POEKTOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qHCIIe:

— KOHTaKkTHas pabora — 48,05 akaj. 4acoB:

— aynutopHas — 45 akajl. 4acos;

— BHeayauTopHas — 3,05 akaj. 4acos;

— camocTosTenbHas pabora — 60,25 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast ] o
o KOHTaKTHas pabora E = dopma TeKyILero
=
Paszen/ Tema § (B akaj. yacax) E > Bun 5 KOHTPOJIS Kox
g & © | camocrosTenbHON |  yCIIeBa@MOCTH H
JIACIMTUTAHBI 3 e = . | xommerenun
O g g paboThI MIPOMEKYTOUHOH
Tex mal. | mpakT. 'S aTTeCTalnuu
’ 3aH. 3aH. O =
1. IlporpammupoBanue Ha Python
1.1 CtpykTyphl TaHHBIX, CaMocTosiTenpHOe OMK-2.1
YCIIOBHBIN OTIepaTop, M3y4eHUe 1. Becena - OHK-Z.Z’
UKL, (YHKIIUH, 2 4 yueOHO# 1 o0CyXIeHHE OHK-8.1’
UCKITIOYEHHUA U UX Hay4YHOM 2. VcrHslil onpoc OHK-G. 1’
o0paboTka JIUTEPaTyphl '
1.2 Co3pganne u
MOJIKIIIOYEHUE MOYIIEH,
00BEKTHO- 1
CamocrosTenpHOE
OpUEHTHUPOBaHHOE OIlK-2.1,
M3y4eHUe 1. becena -
MPOTrPaMMHUPOBAHUE. . OIIK-2.2,
2 4 yueOHOil u o0cyxaeHue
Wukancynsuus, N )y N OIIK-8.1,
HacJeI0BaHMNeE, ﬂ;;;yq;o”m - ¥ CTHBI OTpOC OIIK-6.1
noaUMOpHHU3M. patyp
Iepesarpyska onepaTopos.
Jexopartopsl
Hroro no pazzaeny 4 8
2. OcHoBHble 6ubHoTeKH Python
1. ITogroroska Kk
71a00paTOpHOMY
3aHATHIO
2. BeimonHenue
2.1 NaTepakTuBHas 71a00paTOpHOI OIIK-2.1,
1. becena -
000J104YKa IS SI3BIKa paboTs OIIK-2.2,
1 2 4 o0cyxieHHne
nporpammupoBanus Python. 3. 2 VTt OInoc OIIK-8.1,
Jupyter CamocrosTenpHOe ' P OIIK-6.1
1 U3ydeHHe
yueOHOIt n
Hay4HOU
JUTEPaTyphl
1. ITogroroBska k 1. becena - OIIK-2.1,
2.2 CTpyKTypHl JaHHBIX U
1a60paTOpHOMY o0cyxaeHue OIIK-2.2,
WHCTPYMEHTBI JJISl aHAJIN3A. 1 2 4
Pandas 3aHSTHIO 2. Ilpoepka OIIK-8.1,
2. BeinonHenue nabopaTtopHoi OIlK-6.1




1abopaToOpHOI
paboThI
3.
CamocrosrenbHoe
n3ydeHue
y4eOHOI
Hay4YHOU
JIUTEPaTypbl

paboThI
3. YcrHBIi onpoc

1. IToaroroBka k

nabopaTopHOMY
3aHSTHIO
2. Beinonnenue
nabopaTtopHOH Tposepka OIIK-2.1,
2.3 Pabora ¢ BeKTOpaMu U 4 paboTh naBopaTopHoi OIIK-2.2,
marpuniamu. NumPy u SciPy 3. 5 OIIK-8.1,
CamocToaTenbHOe PaboTel OIlK-6.1
1 n3ydeHue
yueOHO# 1
HayJHOU
JUTEPATyphl
2.4 Co3naHue IBYMEPHBIX 1. [Togroroska 1. Becena - ggi:gé’
JUarpamMMm 1 rpaduKoB. 4 nabopaTopHOMY o0CyXIeHHnE o
Matplotlib 3aHSTHIO 2. YCTHBIN OIpoc OIIK-8.1,
OIIK-6.1
HWroro no pazaeny 16
3. bubmrorekn Python mms
paboTHI ¢ TaHHBIMH
3.1 AnropuTtmsl amst OTIK-2.1,
MAaITHHHOTO O0yUYEHUS U 1. ITogroroBka k 1. Becena - OIK-2.2
HWHTEJUIEKTYaIbHOTO 8 nabopaTopHOMY o0CyXIeHHE OITK-8 ' 1 '
aHanu3a JaHHbIX. SCikit- 3aHATHIO 2. YCTHBIN onpoc OITK-6 1
learn
1. TToaroroBka K
1a00paTOpHOMY
3aHSTHIO
2. Bemonuenue 1. Becena -
nabopatopHoi o0CyXIeHHE OIlK-2.1,
3.2 Ouenka u yrysmense paboThI 2. Ilpoepka OIIK-2.2,
MaTeMaTHIeCKUX 4 .
Beipakerit, Theano 3. nabopatopHoi OIIK-8.1,
CaMmocrosTensHoe paboThl OIlK-6.1
U3y4YCHHE 3. VcrHblii onpoc
1 yaeOHOI 1
Hay4HOU
JIATEPATyphI
1. [loaroroBka
71a00paTOpHOMY
3aHSTHIO
2. Beimonigenue 1. Becena -
. naGopaTtopHOH o0cyxieHne OIIK-2.1,
3:3 Dp CHMBOPX JUTA paboTbl 2. IIposepka OIIK-2.2,
00y4eHUs1 HEHPOHHBIX 4 3 .
cereii. TensorFlow : naGopatopHoit OrK-8.1,
CamocTosaTenbHOoe paboThI OIlK-6.1
U3y4YCHHE 3. VcrHblit onpoc
yueOHOIt n
Hay4HOU
JIATEPaTyphI
HWroro no pazaeny 16
4. bubnmorexu Python ms
MHTEIUICKTYAIBHOTO aHaIN3a U
00pabOTKU €CTECTBEHHOTO S3bIKa
4.1 Co3nanue 60TOB- 1 5 1. ITonroroska x 1. becena - OIIK-2.1,
naykoB. Scrapy nabopaTopHOMY o0cyXieHHne OI1K-2.2,




3aHATHIO

2.
CamocrosTenpHOe
H3y4ECHHE 2. YcrHblit onpoc OMR-8.1,
N ’ OIIK-6.1
yueOHO U
Hay4YHOU
JUTEPATyPHI
1. Iloaroroska k
nabopaTopHOMY
3aHSITHIO
2. Boinosinenue 1. becena -
4.2 OBpaGoTKa nabopaTopHO’ o0cyxaeHue OIIK-2.1,
€CTECTBEHHOTO SI3bIKA. 8 padots! 2. Tlp oBepia OIK-2.2,
NLTK 3. nabopatopHoOn OIIK-8.1,
CamocrosTensHoe paboThI OIlK-6.1
H3y4eHUe 3. YcrHBIH ompoc
yueOHOil u
Hay4YHOU
JIUTEPATyPhI
1. Ilogroroska kK
nabopaTopHOMY
3aHATHIO
2. BeimonHenue 1. becena -
nabopatopHoi oOcyxieHHne OIlK-2.1,
4.3 V3BneueHue JaHHbBIX B 2 paboThI 2. IlpoBepka OIIK-2.2,
uHTepHere. Pattern 3. nabopaTtopHOn OIIK-8.1,
CamocrosTensHoe paboThI OIlK-6.1
H3y4eHne 3. YcTHBIH ompoc
yueOHOM U
HAay4YHOU
JUTEPATyPhI
Hroro o pazneny 15
5. bubnuotexu Python amst
BU3YyaJIH3alUU
1. [loaroroBka k
1a00paTOpHOMY
3aHSITHIO
2. BeimonHenue
R oot | GE | oz
) ? paboThI OIIK-2.2,
BPEMEHHBIE PSAIBI U 2 3 2. HpOBepKav OITIK-8.1
CKPUIHYHBIE THarpaMMBI. CaMOCTOSTRILHOE J1a00paTOpHOI OTIK-6.1
Seaborn paboThI
U3yueHHE
yueOHOI U
HAay4YHOU
JUTEPATYPHI
1. ITogroroska Kk
1a00paTOpHOMY
3aHITHIO
2. Brimonuenue 1. Becera -
5.2 NnTepakTuBHBIE U nabopaTopHOI 6 OIIK-2.1,
Macmrradbupyemele rpaguku paboThI ODCYICHHC OIIK-2.2,
2 2. [Iposepka
B Opay3epax, UCIIONIb3Ys 3. 5 N OIIK-8.1,
BumkeTH JavaScript. Bokeh CamocTosATenpHoe f1adopaTopHOM OIIK-6.1
paboTHI
U3yuCHHE
yueOHOI U
Hay4YHOU
JUTEPATyPHI
1. ITogroroska k 1. Becena - OIlK-2.1,
5.3 Coznanue KaprT. nabopaTopHOMY o0cyxieHHne OIlK-2.2,
Basemap 3aHATUIO 2. Ilpoepka OIIK-8.1,
2. Brinonxenue 1abopaTopHOI OIIK-6.1




1abopaToOpHOI
paboThI
3.
CamocrosrenbHoe
n3ydeHue
y4eOHOI
Hay4YHOU
JIUTEPaTypbl

paboThI
3. YcrHBIi onpoc

1. IToaroroBka k

nabopaTopHOMY
3aHATHIO
2. Beinonnenue
5.4 Coznanue u aHanu3 AabopatopHoi OlK-2.1,
paboThl OIIK-2.2,
rpad)oB U CETEBBIX 4 1,25 3 KomnokBuym OIK-8.1
crpyxtyp. NetworkX CaMoCTOATEIEHOE OIIK-6.1
H3yUCHHE
yueOHO# 1
HayJHOU
JUTEPATyphl
HWroro no pazaeny 5 6 5,25
Hroro 3a cemectp 15 30 60,25 DK3aMeH
Hroro no aucuuruinye 15 30 60,25 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT MPENOJABATENS K CTY/ICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpearnosaraeT NoCTaHOBKY MPOOIEMHBIX BOIIPOCOB, CO3JIaHHE YUEOHBIX
MPOOJIEMHBIX CUTYAIUi JJIsl CTUMYJIHPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
CTYJIEHTOB.

3. HTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNsLHOrO MpoIiecca,
KOTOpasi MpeIonaraeT akTHBHOE U HEJIMHEHHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIECIIHATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMs (M3I0KEHIE MaTepHaa C 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKaMu), TEeKIUsA-0ecea, TeKIUI-TUCKYCCUs, JTeKIUs-
KOH(EpeHIIHS.

4. UndopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUN —
opranmzaius 00pa3oBaTeIbHOr0 MPOoIecca, OCHOBAHHAS HA IPUMEHEHUU MPOTPAMMHBIX CPEJl
U TEXHUUYECKUX CPEACTB PabOTHI CO 3HAHUSMH B PA3JIMYHBIX MPEAMETHBIX 00IaCTAX.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXCcst

[IpencraBieHo B npuiiokeHuu 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranmum
HpeI[CTaBJ'ICHBI B IIPHUJIOKCHU U 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHue TUCIHUIINHBI

a) OcHoBHas JUTEpaTypa:

Makkunny, Y. Python u ananu3 nanueix / Y. MakKkuHHH ; IEPEBO/T C aHTITHUICKOTO A.
A. CauakuHa. — 2-0€ u31., ucnp. u gon. — Mocksa : JIMK Ilpecc, 2020. — 540 c. —
ISBN 978-5-97060-590-5. — TekcT : a51eKTpoHHbIH // JIaHb : 31eKTpOHHO-01OInoTeYHAas
cucrema. — URL: https://e.lanbook.com/book/131721 (aara obpamenus: 16.03.2020). —
Pexxum moctyna: Ais aBTOpU3. MOJIb30BaTENCH.

0) JonosHuTeabHast JuTEpaTypa:

1. Cammepdung, M. Python Ha npakrtuke : yaeoHoe mocodue / M. Cammepdun ;
nepeBos ¢ anrnuiickoro A.A. Ciauakua. — Mocksa : JIMK Ilpece, 2014. — 338 c. — ISBN
978-5-97060-095-5. — TekcT : aneKTpoHHBIN // JIaHb : 31eKTPOHHO-O0MONINOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/66480 (nata oopamenwus: 16.03.2020). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TTOJIb30BaTeENEH.

2. ®enopos, J1. FO. TIporpammuipoBanue Ha s3bIKE BBICOKOTO ypoBHs Python :
yuebHoe rmocobue ams npukiagHoro 6akanaspuata / Jl. FO. ®denopoB. — 2-e u3., nepepad.
u pon. — Mocksa : U3narensctBo FOpaiit, 2019. — 161 ¢. — (bakanasp. Ilpuknagnoi



kypc). — ISBN 978-5-534-10971-9. — C. 104 — 127 — Texct : anexkTpoHHsIii // DbC
IOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/437489/p.104-127 (nara
obpamienus: 16.03.2020)

B) MeToanueckue yKazaHusi:

1. Topmnaa, O. A. O0bEKTHO-OPUEHTUPOBAHHOE MMPOTPAMMHUPOBAHHUE : yueOHOE
nocobue / O. A. Topmmuna ; MI'TY. - Marautoropck : MI'TVY, 2018. - 1 a51eKTpOH. ONT. TUCK
(CD-ROM). - 3aru. ¢ tuty:. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3613.pdf&show=dcatalogues/1/1524595/3613.pdf&view=true (nata obpareHus:
04.10.2019). - MakpooObekT. - Tekcr : anekrponusii. - ISBN 978-5-9967-1132-1. -
Ceenenus goctynssl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammuoe obecnevyenue

Haumenosanue N
o Ne norosopa Cpox neicTBUs TMIIEH3UN

Anaconda Python |cBoboaHo pacrpocTtpansiemoe [10 OeccpouHo
Atom Editor cB0OOAHO pacmpoctpansemoe [10 6eccpoyHO
NotePad++ cB0OOAHO pacrpoctpansemoe [10 6eccpoyHO
JetBrains
?é?nhrﬁﬁgi ty cB0OOIHO pacnpoctpansiemoe [10 0eccpodHo
Edition
JetBrains IDEA
Community cB00OTHO pacnpocTpansiemoe [10 0eccpovHO
Edition

IIpodeccuoHanbHble 6a3bl JAHHBIX U HH(POPMALNMOHHBIE CIPABOYHbIE CHCTEMBI

HaszBanue kypca Ccpuika

HarmonansHas mHGOpPMaAIIMOHHO-aHATUTHYECKAST URL:
cuctema — Poccuiickuii nuaekc HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp
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9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCHHUIIIIMHBI BKIIIOYACT:



1. JIexknmonHas aynutopus MyiabTUMEINIHBIE CPEICTBA XPAHEHUS, IEPEAAUN U
NpeJCTaBIeHNUs HHPOPMALIUU

2. Komnetorepnsiii kiacc. [lepcoHanbHble KOMIBIOTEPHI C BUPTYaIbHOW MalIMHON
11 ycraHoBkH cepBepHoro 110, Beixogom B IHTEpHET U € 1OCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BATEIbHYIO CPEly YHUBEPCUTETA.

3. Ayauropuu JUIst CaMOCTOATENBHOM paboThl: KOMIBIOTEPHBIE KIACChI; YUTATbHbIE
3anbl Oubsmoreku. Bee kimacesl YUT u ACY ¢ nepcoHanbHBIMU KOMITBIOTEPAMH, BBIXOJIOM B
WHTEepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPENY
YHHUBEPCUTETA.

4. Ayautopuii Juist TPYIIOBBIX U MHAUBUAYAJIBHBIX KOHCYJIbTALUN, TEKYLLIETO
KOHTPOJISL U TPOMEXYTOUHOM arrectanuu. Aya. 282 u kiaccel YUT u ACY.

5. ITomemeHus 715t CAMOCTOSITENTEHOM PabOThI 00YyUaIOIIUXCsI, OCHAIIEHHBIX
KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO ITOAKIIOYEHUS K ceTH «IHTEepHET» N Hann4uem
JOCTYIA B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay opranusanun. Kiaccer
YUT u ACY.

6. Ilomemenust i XpaHeHUS U TPOYUIAKTHYECKOTO 0OCITY)KUBAHHS YIeOHOTO
obopynoBanus. LleHTp MHPOPMAITMOHHBIX TEXHOJIOTHIA — ayid. 372.



6 YueOHO-MeTOaHMYECKOe ol0ecrmedyeHue CaMOCTOATEJAbHOH PpPadoThI
o0yuaromuxcs

B teuenne ceMecTpa KaKIblid CTYICHT BBIITOJIHSET JJA00PATOPHBIC 3aHSITHS.

JlaGopaTtopnast pabota Nel.

3ananue 1. Jlan nenouuciaeHHblid MaccuB U3 20 371eMEHTOB. DJIEMEHThl MAacCHMBa MOTYT
npuHuMaTh 1enbie 3HadeHust ot 0 1o 10000 BkimrounTenbHOo. ONUIIATE HA €CTECTBEHHOM SI3bIKE
WM Ha OJHOM U3 SI3BIKOB MPOTPaAaMMHUPOBAHUSI AJITOPUTM, IMO3BOJISIONIMM HAWTH U BBIBECTHU
MaKCHUMaJIbHOE 3HAYCHHE Cpeau TPEX3HAYHBIX 3JIEMEHTOB MaccuBa, Aensmmuxcs Ha 5. Eciou B
MCXOJIHOM MAaCCHUBE HET 3JIEMEHTA, 3HAUEHHE KOTOPOTO SABJISICTCS TPEX3HAUHBIM YKCIIOM U IPHU
3TOM KpaTHO 5, TO BeIBecTH coodiienue «He HaiineHOY.

3ananue 2. JlaH nenouuciaeHHbld MaccuB U3 20 371eMEHTOB. DJIEMEHThl MacCHMBa MOTYT
npuHuMaTh tesnbie 3HaueHus ot —10 000 xo 10 000 BkirounTenpHO. ONUIMTe

Ha €CTECTBEHHOM S3bIKE€ WJIA HA OJHOM U3 S3BIKOB MPOTPAMMHUPOBAHUS AITOPUTM,
MO3BOJISIOIINA HAWTH U BEIBECTH KOJMYECTBO Map AJIEMEHTOB MacCHBa, B KOTOPBIX XOTs ObI OJHO
yucio aenutcs Ha 13. B nmaHHOW 3amaue moj mapoil mojapa3zyMeBaeTcs JBa MOAPAJ HUIYIIHUX
aJeMeHTa MaccuBa. Hampumep, 71 MaccuBa U3 TSATH JIEMEHTOB: 6; 2; 13; —26; 14 — otBer: 3.

3amanne 3. [lo kaHamy CBsI3M mepenaércs MOCIeI0BATEIbHOCTh MOJOKUTEIBHBIX LEITbIX
guceln, Bce yucia He npesbimaroT 1000. KomuuecTBo uncen u3BECTHO, HO MOXKET OBITh OYCHBb
BENIMKO. 3aTeM nepeaaéTcsi KOHTPOJIbHOE 3HAUEHHE MOCIEA0BATEIbHOCTH — HAaWOOJIbIIIEe YUCIIO
R, ynoBneTBopsitoriee CaeayonuM YCIOBUIM:

1) R — mnpousBeaeHHe ABYX pa3iMYHBIX MEPEIAHHBIX AJIEMEHTOB MOCIIEI0BATEIIEHOCTH
(«pa3nuyHBIe» 03HAYAET, YTO HE PACCMATPUBAIOTCS KBAIpaThl EPEJaHHBIX YHCEI; TOMYCKAIOTCS
MIPOU3BENICHUS PA3IMYHBIX AIIEMEHTOB MOCIEA0BATEILHOCTH, PABHBIX IO BEJIMUUHE);

2) R nenmurcs Ha 21.

Ecnu takoro uncna R HeT, To KOHTPOIBHOE 3HAYCHHE MoJiaraeTcsi paBHbIM 0.

B pesynbTare moMex mpu mepeqade Kak caMH 4Mcia, TaK U KOHTPOJIbHOE 3HaYEHHE MOTYT
OBITH MCKA>KCHBI.

Hanummre 3¢ dexTuBHy0, B TOM UKCIIE IO UCTOIB3YEMOM MaMATH, MPOrpamMmy (yKaxuTe
HCIIOJIb3YEMYIO BEpPCHUIO sI3bIKa MporpammupoBaHusi, Hanpumep, Borland Pascal 7.0), kotopas
OyIeT mpoBepsSTh MPABUIBLHOCTh KOHTPOJBHOTO 3HaueHus. [IporpamMma momxHa HameuyaTaTh
OTU€T 10 cienyromieit hopme:

BblunciieHHOE KOHTPOJIBHOE 3HAUYEHHE: ...

KonTposns npoiinen (uam — KoHTponbs He npoiizieH)

[lepen TekcTOM MporpaMMbl KpaTKO ONUIINTE UCHOIb3yEMbIN BaMu anroputM pemeHus.

Ha Bxonm mporpamme B mepBOM CTpoke moma€rcss koamyecTBo yucen N. B kaxmon u3
nocienyrommx N CTpOK 3allMCaHO OJHO HATypallbHOe 4Mciio, He mpesbimaromee 1000. B
MOCJIETHEN CTPOKE 3aMKMCaHO KOHTPOJILHOE 3HAUCHHUE.

[Tprmep BXOIHBIX TaHHBIX:

6

70

21

997

;

9

300

21000

[Tpumep BBIXOAHBIX JAHHBIX JJIS MPUBEIEHHOTO BHIIIE MPUMEPA BXOHBIX TaHHBIX:

Brruncnennoe konTponbHOe 3HadeHue: 21000

KoHTpoib nmpoiiznexn

JlaGopatopHas pabota Ne2.



Paccmotpers ocHoBHBIE OuOMMoTekH Python. Co3nate npumep, peanu3yonmii OCHOBHBIC
BO3MOYKHOCTH 3TUX O0mOmmorek. [1oarotoBuTs MOKIIaI.

JlaGopartopnast pabota Ne3.

Paccmorperr OumbOmuorexkn Python nmnms pabotet ¢ ganHbiMu.  Co3zmaTh  mpuMep,
peaTu3yIoIii OCHOBHBIE BO3MOXKHOCTH 3THX OnbIroTeK. [1oAroToBUTh JOKIAI.

JlaGopaTtopHnasi pabota Ne4.

Paccmotpers OubGmuorexkn Python s wuHTenmekryampHOro aHanmm3a u  00pabOTKH
ecTecTBEHHOro s3bika. Co3mare HpUMEp, PEATU3YIOLIMH OCHOBHBIE BO3MOXKHOCTU 3THX
oubmmotek. [ToaroToBUTH MOKIA.

JlaGopaTtopnast pabota Ne5.

Paccmotpers Oubamorexkun Python ans Busyanmzammm nanseix. Cozgate mpumep,
peaTn3yIoLNi OCHOBHBIE BO3MOXKHOCTH 3TUX OnbanoTeK. I1oAroToBUTh qOKIA.

CamocrosTenbHas MOATOTOBKA K KOJUIOKBUYMY IPOMCXO/AUT B MPOLIECCE CAMOIIOITOTOBKH
0 KaX/1011 TeMe NpH U3Y4YEeHUH Kypca:

1. CTpyKTyphl JaHHBIX, YCIOBHBIN OTEpaTop, MUKIIbI, QYHKINH, UCKITIOYCHUS U UX 00paboTKa.

2. Coznanuie U MOJKITIOYEHNE MOIYIEH.

3. OOBEKTHO-OpPUEHTHPOBAHHOE IPOTPAMMHUPOBAHHE.

4. Nnkancynauus, HacieJ0BaHue, HOIUMOphU3M.

5. [lepesarpyska oneparopos. JlekopaTopsl.

6. luTepakTrBHas 00010uUKa U1 A3bIKa IporpaMmupoBanus Python.

Jupyter.

7. CTpyKTyphl JaHHBIX U UHCTPYMEHTHI /1715 aHanu3a. Pandas.

8. Pabora c Bekropamu 1 marpunamu. NumPy u SciPy.

9. Coznanue nByMepHbIX quarpamm u rpadukos. Matplotlib.

10. AJrOpuUTMBI [J1s1 MAITMHHOTO O0YYEHHUs M MHTEIUICKTYaIbHOTO aHaiu3a qaHHbiX. Scikit-learn.
11. Ouenka 1 ynydieHHe MaTeMaTu4eckux BeipakeHuid. Theano.

12. ®peiimBopk 1t 00yueHus HelpoHHBIX cereil. TensorFlow.

13. Co3nanue 00TOB-MIAyKOB. Scrapy.

14. O6pabotka ecrecTBeHHOTO si3bIKa. NLTK.

15. M3BneyeHue naHHbIX B HHTepHeTe. Pattern.

16. Crienmndprueckas BU3yasm3anus: KapThl TETJIa, BpeMEHHBIE PSIBI M CKPUITHYHBIE THATrPaMMBI.
Seaborn.

17. NnTepaxkTuBHBIE U MaclITabupyeMble rpaduku B Opay3epax, UCTIONb3ys BUIKEThl JavaScript.
Bokeh.

18. Co3nanue kapt. Basemap.

19. Co3nanue u ananu3 rpadoB U ceTeBbIX cTPYKTYyp. NetworkX.



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranumn.

Kon
WHJUKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

OIIK-2: Criocoben pazpabaTbiBaTh OPUTHHAIBHBIE aJITOPUTMBI M IPOrPAMMHBIE CPEJICTBA, B TOM YHUCIIE C UCIOJIb30BAaHUEM COBPEMEHHBIX
VHTEJUIEKTYaJIbHbIX TEXHOJOTHH, JJIs pelieHus NpodhecCHOHAIbHBIX 3a/1a4

OIlK-2.1 Pa3pabareiBaeT anropuTMBI IS PEIICHUS Ilepeuens meopemuueckux 60npocos
poeCCHOHATILHBIX 3314 1. CTpyKTypHBI JaHHBIX, YCIOBHBII ONIEpaTop, UKIIbI, PYHKIIUH, UCKITFOYCHUS U HX
OIIK-2.2 PaspaGaTeiBaeT TporpaMMHble cpeicTBa ¢ | 00padoTKa.

WCIIOIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHI
pa3paboTKu MPOrpaMMHOTO OOEeCIeYeHus, B
TOM YUCIIe c pUMEHEHUEM
MHTEJJIEKTYaIbHBIX TEXHOJIOTUN

2. Co3nianue 1 MOAKIIIOYEHUE MOTYIEH.

3. OOBEKTHO-OPHUEHTHPOBAHHOE TIPOTPAMMHUPOBAHHE.
4. Nukancynauus, HacaeJoBaHUe, NOIUMOP(U3M.

5. [lepesarpyska oneparopoB. JlekopaTopsl.

6. luTrepakTuBHas 000104UKa 715 si3bIKa IporpaMMupoBanus Python.

Jupyter.

7. CTpyKTyphl JaHHBIX U UHCTPYMEHTHI /7151 aHanu3a. Pandas.

8. Pabora c Bekropamu u marpunamu. NumPy u SciPy.

9. Co3nanue qByMepHBIX quarpaMm u rpagukos. Matplotlib.

10. AnropuTMBI AJ1s1 MAITMHHOTO 00YYEHHUsI M HHTEIUIEKTYaJ IbHOTO aHAIM3a JAHHBIX.
Scikit-learn.

11. Onenka u ynyuiieHne MaTeMaTH4ecKuX BboIpakeHui. Theano.

12. ®peiimBopk 1t 00yueHus HelipoHHBIX cerell. TensorFlow.

13. Co3nanue 60TOB-TIAyKOB. Scrapy.

14. O6pabotka ectecTBeHHOrO s13bIka. NLTK.

15. U3Bneuyenue nanHbIX B HHTEpHETE. Pattern.

16. Crenuduueckas BU3yaJn3anus: KapThl TeJIa, BpeMEHHbIE PSAbl M CKPUITMYHBIE
JIrarpaMmmbl. Seaborn.

17. aTepakTUBHbIE U MaclITaOMpyeMble TpapuKu B Opayzepax, UCIIONIb3Ysl BUIKEThI
JavaScript. Bokeh.

Ilpakxmuyeckue 3a0anus

3aganue 1. [lan nemouuncneHHbid MaccuB U3 20 3JIE€MEHTOB. DJIEMEHTHl MAacCHBa MOTYT
npuHUMATh 1enble 3HaueHus oT 0 1o 10000 BxiarountenbHO. ONMILINTE HA €CTECTBEHHOM
SI3BIKE WTM HAa OJTHOM W3 SI3BIKOB TPOTPAMMHUPOBAHHS aITOPUTM, TIO3BOJISIFOIIUI HAUTH U
BBIBECTH MAaKCHMAJIbHOE 3HAYEHHE CPEeU TPEX3HAYHBIX HJIEMEHTOB MACCUBA, ACISAIINXCS
Ha 5. Ecim B HMCXOOHOM MaccuBe HET JJIEMEHTA, 3HAYEHHE KOTOPOIro SIBIISETCS




Kon
WHIMKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

TPEX3HAUYHBIM YHCIIOM H IIPH 3TOM KPaTHO 5, TO BBIBECTH coobIeHue «He HaiiieHo».
3aganue 2. [lan uemouuciaeHHbId MaccuB U3 20 3JE€MEHTOB. DJIEMEHThl MacCUBa MOTYT
npuHUMath uensle 3HaueHus ot -10 000 mo 10 000 BrimtoumtenbHO. OnuiuTe HA
€CTECTBEHHOM S3bIKE WJIM Ha OJHOM U3 S3BIKOB IPOTPAMMHPOBAHUS aJTOPUTM,
MO3BOJISTFOIINY HAWTH U BRIBECTH KOJIMYECTBO AP FJIEMEHTOB MaCcCHBa, B KOTOPBIX XOTSI OBl
OJHO 4YMCJIO JienuTcs Ha 13. B manHo# 3amade noj mapoi mojpa3zyMeBaeTCs JiBa MOAPSI
UAYIIUX 3JeMeHTa MaccuBa. Hampumep, s MaccuBa U3 MSTH 3J1eMeHTOB: 6; 2; 13; — 26;
14 — otBer: 3.

3aoanus na pewerue 3a0au u3 nPoheccuoHaIbHOU 00IACMU, KOMNIEKCHbLE 3A0AHUS

1. Paccmotperh ocHOBHbie OubmuoTeku Python. Cosmate mnpumep, peanu3yromuii
OCHOBHBIE€ BO3MOKHOCTHU TUX Onbnuorek. [loaroroButh mokmai.

2. Paccmotperr Oubmumoreku Python ans pabotet ¢ ganasiMu. Co3xaTh HpHUMeEp,
peaTM3yIONINii OCHOBHBIC BO3MOXKHOCTH 3TUX OMOIuoTek. [1oAroToBUTh JOKIaI.

Tecmut

1. Beibepute BepHble yTBepKAeHU s pyHKUMiA B Python.

a) Python He mognepxuBaeT BiIOKEHHbBIE () YHKIIUH

0) @yHKIMS MOXKET BO3BpaIaTh TOJIBKO OJHO 3HAUYECHUE

B) DyHKIHS MOXET IPHHUMATH HEOTPAHHYECHHOE KOJIMYECTBO apTyMEHTOB

r) OyHKIMS BBIOJHIETCS TOIBKO MPU €€ BBI30BE, U Mbl MOKEM OBTOPHO UCIOIB30BATh
ee B MporpaMmme

2. Boibepute mnpaBuiIbHYIO (QYHKIMIO, YTOOBI MOJYYUTh CIIy4ailHOE LEJN0€ YHCIO B
Auana3oHe oT 0 , KPaTHOC .

a) random.random(10, 21, 3)

6) random.randint(10, 20, 3)

B) random.randrange(10, 21, 3)

3. Ecnu BHYTpU QyHKIIMH HE UCTIONB3YETCS ONepaTop return, GyHKIMS BEPHET:
a) 0

0) Null

B) None

r) 3HayeHue N0 YMOJIYAHHUIO




Kon

HNupukaTop JOCTHIKEHUSI KOMIIETEHIINU O1eHOYHBIE CpeACTBA
VHJIUKaTopa A P 1 1 pea

OIIK-6: Cmocoben pa3pabaTbiBaTb KOMIIOHEHTHI MPOTPaMMHO-ANMNApaTHBIX KOMIUIEKCOB 00paboTKM HH(OpPMAMK M aBTOMAaTH3MPOBAHHOTO
POEKTUPOBAHUS

OIIK-6.1 Omnpenensier He0OX0IUMOCTh B pa3paboTKe Ilepeuenv meopemuueckux 60npocos
KOMITOHEHT MPOrpaMMHO-aIMapaTHbIX 1. ®peitmBopK a1t 00ydeHHUsT HEHPOHHBIX ceTeid. TensorFlow.
KOMILIEKCOB 00pab0TKH HH(pOpMAINN U 2. Co3nanme 60TOB-TIAyKOB. Scrapy.
ABTOMATU3UPOBAHHOI'O MPOECKTUPOBAHUS 3. O6paboTka ecrecTBeHHOTO si3bIKa. NLTK.

4. U3BreueHue JaHHbIX B HHTEpHETE. Pattern.

5. Cneunduueckas BU3yanusalus: KapThl TEIJIa, BDEMEHHbIE PSAJbI U CKPUITUYHBIE
nuarpaMmbl. Seaborn.

6. MaTepakTuBHBIE U MaciTabupyembie rpaduku B Opay3epax, UCIONb3Ys BUIKETHI
JavaScript. Bokeh.

7. Coznanue kapt. Basemap.

8. Co3nanme u ananu3 rpadoB u ceTeBbIX cTPYyKTYp. NetworkX.

Ilpaxmuueckue 3a0anus

[To xanamy cBsi3u nepeaacTcsi MOCIEA0BATEIBHOCTh MOJMOKHUTEIBHBIX EIbIX YHCEN, BCE
yrcna He npesbimaioT 1000. KonnyecTBo uncen U3BeCTHO, HO MOXKET OBITh OYEHB BEJIHKO.
3areM nepenaércs KOHTPOJIbHOE 3HAUEHHUE MOCIEA0BATENbHOCTH — Haubobllee Yucio R,
YAOBIIETBOPSIOILEE CIAEAYIOIINM YCIOBUSIM:

1) R — mpowusBeneHHe IBYX DPa3IUYHBIX MEPEAAHHBIX DJIEMEHTOB IOCIIEI0BATEIHHOCTH
(«pa3nuuHBIe» O3HAYAeT, YTO HE PACCMATPUBAIOTCS KBAJApaThl TEPEJAaHHBIX UHCEN,
JIOTTYCKAIOTCS TIPOU3BENICHUS PA3JIUYHBIX 3JIEMEHTOB IOCJIEA0BATEIBHOCTH, PABHBIX 10
BEJIMYUHE);

2) R nenutcs Ha 21.

Ecnu Takoro uyncna R HeT, To KOHTpOIbHOE 3HaUeHue nonaraetcs paBHbIM 0. B pe3ynbrarte
moMex IMpHu Tepenade Kak caMHU YHCJIa, TaK W KOHTPOJbHOE 3HAYCHHE MOTYT OBITh
uckaxxeHbl. Hamummre »¢¢deKkTuBHY0, B TOM UYHCIE IO UCHOIb3yeMOU MaMsTH,
porpamMmy, KoTopasi 0y/1IeT IpOBEPATh MPABMIBHOCTh KOHTPOJIILHOTO 3HAYCHHS.

3aoanus na pewenue 3a0au u3 npogheccUoOHaIbHOL 001ACMU, KOMNIEKCHbLE 3A0AHUS
Paccmotpers Oubmmorekun Python ans wuHTemekTyanbHOro aHanmusza W o0pabOTKH
€CTECTBEHHOTO si3bika. Co37aTh MPUMEP, PEaTU3YIOLIUNA OCHOBHBIE BO3MOKHOCTH 3THUX
ouobmuorek. [loaroTroBUTHL JOKIAI.

Tecmui
1. [Ipu BBIOJIHEHUH CIIEAYIONIETO KOAA HAa BBIXO/E Mbl OJIYYHM:




Kon
WHIMKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

def func():
x=15
print (X)

x=10

func()

a) OmmobKky

0) 15

B) 1510

r) 10

2. HpI/I BBIITOJIHCHHHU CICAYIOHICTO KO/Ja Ha BBIXOAC MBI ITOJTYUUM:
def func():
global a
print(a)
a = "hello"
print(a)
a = "world"
func()
print(a)
a) hello world world
©6) world hello hello
B) world hello world
r) hello hello world

3. BeiOepute npaBuibHoe 00bsaBiIeHHE func( ), 4TOOBI MOKHO OBIJIO YCTIEHIHO BBIMOJIHUTH
CJIETYIOIINE BBI30BbI (DYHKIIUU:

a) func(15, 60, 50)

0) func(l, 2)

B) def func(*data)

r) def func(**kwargs)

n) def func(args*)

€) DTo caenaTh HEBO3MOKHO

OI1K-8: Cnocoben ocymiecTBiIsITh 3h(PEeKTHBHOE ypaBiIeHHe pa3paboTKON NPOrpaMMHBIX CPEACTB U MPOEKTOB




Kon
WHIMKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

OIIK-8.1

OnenuBaer  3(G(GEKTUBHOCTh  YIPABICHUS

pa3paboTKOl  MPOrpaMMHBIX  CPEICTB
IIPOEKTOB

n

3adanus na pewerue 3a0au u3 nPogheccuoHaIbHOU 00IACTU, KOMNIEKCHbLE 3A0AHUS
Paccmotpers OubOmuorexkn Python mis Busyanmsanmu jgaHHbiX. Co3gate mpumep,
peaTM3yIONINii OCHOBHBIE BO3MOXKHOCTH 3TUX Onbmuotek. [loAroToBUTh AOKIAI.

Tecmul

1. HpI/I BBIIIOJITHCHHH CICAYIOHIETO0 KOJda Ha BEIXOAEC MBI ITOJIYUYHUM:

num =1

def func():
global num
num =num + 3
print(num)

func()

print(num)

a)ll

0)41

B)14

r)44

1) runtime error

2. Kakoii u3 crneayromux 3arojioBKOB (yHKIIMM MPaBUIbHBIN?
a) def fun(a=2,b, c=23)

0) def fun(a, b = 2, ¢ = 3) BepHO

B) def fun(a=2,b =3, ¢)

r) def fun(a, b, c =3, d)

3. Kakue u3 cnenyromux 3anucei MOXHO MCIIOJIb30BaTh s BbI3oBa func() ¢ ykazaHHBIM
HIDKE 3arosioBkoM? BeibepuTte npaBuiibHbIE BApUaHTHI OTBETA

def func(a, b, c, d):

a)func(a=1,2,3,4)
0)func(a=1,b=2,¢c=3,4)
B)func(a=1,b=2,¢c=3,d=4)
r)func (1, 2,3,d=4)

n) func (1, 2, 3, 4)




Kon
WHIMKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

4. KakoB mpaBWIBHBIA TOPSIOK HCIIONB30BaHusA * args, ** kwargs m (opmanbHbIX
aprymenToB (fargs) B 3aronoBke QpyHKIun?

a) some_func(** kwargs, * args, fargs)

0) some_func(fargs, * args, ** kwargs) BepHo

B) MOPSJIOK HE NMEET 3HAUCHHSI

r) some_func(* args, ** kwargs, fargs)




0) Ilopsinoxk mpoBeJAeHUs] NMPOMEKYTOYHOM aTTeCTAIlMU, NMOKA3aTeJd M KPUTEPUHU
OlLleHUBAHUS:

[TpomexxyTouHasi aTTecTalys MO AUCUUIUIMHE «BHOIMOTEKH S3bIKa MPOTrPAMMHUPOBAHHS
Pythony BkiIrOYaeT TEOPETUYECKHUE BOMPOCHI, IMO3BOJISIONIME OICHUTh YPOBEHb YCBOCHUS
00y4aromuMuUCs 3HAHUH, U MPAKTUUECKUE 3aJIaHMsl, BBIABISIONINE CTENIEHh C(HOPMUPOBAHHOCTU
YMEHH U BIaJIeHU, IpoBoaAUTCs B hopme B (hopMe IK3aMeHa.

DK3aMeH M0 TUCIHIUIMHE MPOBOIUTCS B YCTHOH (pOpME MO 3K3aMEHAIMOHHBIM OHIIETaM,
KK U3 KOTOPBIX BKIIIOYAET JIBA TEOPETUUYECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3a/laHuE.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHAa!

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuajga, CBOOOJHO BBIMOJHSIET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUAX MOBBIIICHHOHN CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIHMiCS JEMOHCTPUPYET CPEIHHUA YpPOBCHB
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX OTEepalusiX, IEPeHoce
3HaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLICHKY «YyI0BJIEeTBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0JI€ KOHTPOJIBHBIX MEPOIPUATHI TOITYyCKAOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTICNIbHBIX 3HAHHWI, YMEHUH, HaBBIKOB, OOYyYaroIIHiics
UCTIBITHIBACT 3HAYUTENIGHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUU 3HAHUSMH M YMEHUSIMH TPU HX
MEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJbHO» (2 0ayuia) — oOyyaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
MHTEJUICKTYaJ IbHBIC HAaBBIKU PEIICHUS MMPOCTHIX 3a/ad.

— Ha OIICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOydaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCHPOH3BEACHUS U 00BACHEHNS HH(OPMAIIMH, HE MOXKET TI0Ka3aTh HHTEIICKTYalIbHbIC
HaBBIKM PELIEHUs MPOCTHIX 3ajay.



