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Y4eOHblil UIAH JONMOJTHUTEIbHOH NPO(eCCHOHATBLHON MPOrPaMMbl

NNOBbIINICHUSA KBaJII/I(l)I/IKaIII/II/I:

«Pa3padorka Ha s3bike Python: oT 0CHOB mporpaMmMupoBaHus K
CJIOKHBIM AJITOPUTMAM U CTPYKTYPaAM JTaHHBIX»

/i

HaumenoBanue
TEMBI

Onucadue TeEMBI

Bcero,
qJac

B ToMm uucie

[paxt. | Cam.

Jlexwm pab. |pabora |ATTecT.

MoayJb 1 «OcHOBBI IPOrpaMMHUPOBAHMSA U 023 JAHHBIX»

1.1

ba3oBrie noHITHS U
ompeeeHus

IIpuknannas 3amaya —
IIOCTAaHOBKA U PELICHHUE.
AJTOPUTM — CBOMCTBA U
CrocoObI IPEICTABICHHUS.
IIporpamma — moaroToBka u
UCIIOJIHEHUE HA
KOMIIbtoTEpE. JlaHHbIE —
crocoObl IPEJCTAaBICHUS U
00paboTku. Tunbl JaHHBIX —
Ha3HA4YCHHE U POJIb B
nporpamme. Onepasasl 1
OIepaToOpsl — BBIYUCIICHUE
BbIpakeHUI1. OCHOBBI
IIPOrPaMMHUPOBAHUS Ha
Python. UnTepakTUBHBIN U
HaKEeTHbII peXUMBI PabOTHI
Python. ITepemennsie u
KOHCTaHTHI. THIIbI JaHHBIX
— U3MEHSEMBIE U
HeusMeHseMble. Pabota ¢
LEJIBIMU YHUCTIaMU U
YHCJIaMU C IJIaBAIOIIEH
TO4KOM. bazoBble onepanuu
paloThI CO CTPOKaMHU.
IIpoctsle onepanuu BBOAA-
BbIBOJIa. IIpeoOpa3oBanue
THUIIOB.

Pazpabotka mporpamm
JIMHEHNHOM CTPYKTYPBI: BBOJL
— 00paboTKa — BEIBOJI.

12

1.2

Pazpabotka
IPOTPaMM: MOJIEIIN
U METOJI0JIOTUH

MeTo10JIOTHH U SI3BIKH
MIPOrpaMMHUPOBAHUS —
0030p. MneparuBHOE U
JIeKJIapaTUBHOE
MporpaMMHUpOBaHUE.
CTpyKTypHOE U 0OBEKTHO-
OPUEHTUPOBAHHOE.
DYHKIIMOHAIHHOE U

10
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noruyeckoe. CTpyKTypHOE
POTPaMMHUPOBaHUE.
ba3oBble IPUHLIAIIBL:
OJI0YHAs CTPYKTYpa Koaa —
OJI0KH U TIOATIPOTPAMMBI,
TUTIOBBIE CTPYKTYPBI
YIpaBICHUS —
MOCJIeIOBATEIBHOCTD,
BETBJICHHE, [TUKII,
«HUCXOMAIIAs» pa3paboTka
— TIoIIaroBas AeTamu3anus
nporpammbl. CTpyKTypHOE
pOrpaMMHpPOBAaHKE HA
Python. MucTpyKITnu
BETBJICHUS U [IUKJIA.
WNHuctpykiuu break,
continue u pass. OyHKIUH.
CTpyKTypa nporpamMmmel.
HaGops! qaHHBIX —
KOPTEXXH, CIIUCKH, CIIOBAPH,
MHOecCTBa. bazoBbie
TIPUHITHIIBL:
abcTparupoBaHue,
MHKATICYJISINS,
HaCJIeIOBaHUE,
nosmMopduzmM. OObEKTHO-
OpPUEHTUPOBAHHOE
pOTpaMMHUPOBaHHUE HA
Python. O6bekTHas Moenb
Python — BcTpoeHHbIE THIIBI
Kak 00beKThl. OOBsIBICHUE
KJIACCOB M CO3/IaHUE
o0wvekToB. HacnenoBanue
kiaccoB. [Tomumopdusm u
oTaeneHue uaTepdeiica ot
peanuzanuu. Konnenuus
MVC.
[IporpammupoBanue
TUTIOBBIX aJITOPUTMOB
00paboTku HAaOOPOB
naHabIX. OOBEKTHO-
OPUEHTUPOBAHHOE
POrpaMMHUPOBAHKE

1.3

Pabora ¢ maHHRIMU
W3 BHEITHUX
MCTOYHHUKOB

Brenenue B Python, cpenbt
ucnonaenus (IDE). Tunsr
naHHbiX B Python. bazoBbie
KOHCTPYKIIUU U CTPYKTYPBHIL.
[ukmb! 1 yclioBuUs.
QDYHKIUU U KIIACCHI.
bubnuorexn Numpy, Scipy
JUTSL HAYYIHBIX BEIYUCIICHU.
bubanoreka Pandas, xak
CTaH/JapT UCCIIETOBAHUS
JTaHHbIX. Busyanuzanus B
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Python u cpe3bl 1aHHBIX.
bubnuorexu Matplotlib,
seaborn, plotly. PaGora ¢
KOMAaHIHON CTPOKOH.
Linux, Windows.
Pemenue mpakTuueckoro
Keiica: «Busyanuzanus
JAHHBIX C UCIIOJIb30BaHUEM
OCHOBHBIX OHOJIHOTEK
A3bIKa MPOTPAMMUPOBAHUS
Python B cpene Jupyter
Notebooky.

14

[IpomexyTounas
aTTecTanus

TectupoBanue 1

Mopyas 2 «IIporpammupoBanue Ha si3bike Python. Yposens 1. OcHoBBI

NPOrpaMMHUPOBAHUSI»

2.1

SA3bIK
IIPOrpaMMHUPOBAHUS
Python u ero mecro
cpeau apyrux
SI3BIKOB M CUCTEM
IPOrpaMMHUPOBAHUS

00630p CYyMIECTBYIOMINX
S3BIKOB
POrPaMMHUPOBAHUSI.
OcHOBHbBIE IPUHLIUIIBI
paboThI HHTEpIIpETaTOPa
A3bIKa MMPOTPAMMUPOBAHUS
Python. fI3b1x
nporpammupoBanusi Python
B Pa3IMYHBIX
OTIEpAllMOHHBIX CUCTEMaX.
YcraHOBKa U 3aI1yCK
MHTEPIIPETaTopa A3bIKa
nporpammupoBanus Python.
YcTaHoBKa ¥ TECTUPOBAHHE
cpelnbl pa3paboTKu S3bIKa
nporpammupoBanus Python.
OCHOBHBIE 3JIEMEHTbI
IPOrpaMMHUPOBAHHUSI

2.2

bazosnie
KOHCTPYKILHH SI3bIKA
IIPOTPaMMUPOBAHHUS
Python

IlepeMeHHBIE U BBIPAKEHUS.
3HAKOMCTBO U TUIIAMU
JIAHHBIX: YUCJIa, CTPOKH,
CIHUCKHU, TOTUYECKUM THII,
None. Tunbl 1aHHBIX.
[TpuHIIMTT TUHAMUYECKOU
tunuzanuu. Oneparop del. 4
CtpyKTypa nporpamMmmsl.
bnox Bersnenus bazosast
dbopma nukaa OnepaTopsl
break u continue.
Omneparop pass. [IpocToit
BBOJI Y IMPOCTOM BBIBOJ.

2.3

Koprexu, cnucku,
CJIOBapH, MHOXECTBa

Koprex. OcHOBHBIE
OTIEPALINH C KOPTEKEM.
Cnucok. OcHOBHbBIC
OIepaIliy CO CITMCKOM.
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CnoBapb. OCHOBHBIE
OTIepaIy CO CIOBAPEM.
I{uxn o ureparopy.
ITepebop (for)

24

OyHKIUYU U
KOJIJIEKIIHHU

Co3znanue @pynkunu. Beizos
¢dynkn. IMeHOBaHHBIE U
HEHMEHOBAHHBIC
apryMEHTBI (DYHKITHIA.
DyHKINYU ¢ IEpEMEHHBIM
YHCIIOM apTyMEHTOB.
ITepebop (for). @yHkums
KakK 00BEKT IepPBOTO
HOPSIZIKA.

[ToHsiTHE KOMIEKIHY.
['enepaTopHOE BBIpaKEHHE.
['eneparop-pyHKuus.
I'eneparop ciuckos,
reHepaTop CIIOBapeH,
TeHepaTop MHOXKECTB.
Bcerpoennsie pyHkumm:
map, zip, filter, reduce.
JIsOmma-pyHKImsI.

2.5

Moynu 1 makeThl

Coznanue moayns. Ummopt
maketa. Co3manue
COOCTBEHHOTO ITAKETa.
Baxwuerime crangapTHbie
MMaKeThI.

[Toncucrema pip.
YcraHOBKa CTOPOHHETO
MOYJIS.

2.6

Pabota c ¢aitnoBoit
CHUCTEMOM

Pabota ¢ daittamu u
karajgoramu. OCHOBHbIE
onepanuu ¢ (aitamm.
OcHoBHBIE OllEpalyy ¢
NyTSIMHU K (aiinam.
PexypcuBHbIit 00X0.1
KaTaJjora.

Yrenue ¢aitna. 3anuch B
(haitr.

2.7

Hckimrouenns u
00paboTka omudoK

[TonsiTre 06 UCKITIOYCHUH.
Bri6poc uckimroueHwus.
[IepexBaT UCKITFOUEHUS.
CraH1apTHBIC HCKITFOYCHUSI.

2.8

Perynsipusie
BBIPAKECHUS

ITonsiTHe 0 peryisspHOM
BbIpakeHUH. CUHTaKCHC
PEryJsIpHBIX BBIPAKCHUI.
IIpumeHeHne perysaspHbIX
BBIPKEHHUIM.

2.9

DNIeMEHThI
(hYHKIIMOHAJILHOTO
MPOrPaMMHUPOBAHUS

KappupoBanue. 3ambIkaHMe.
[TonsiTne 0 nexopartope
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aTTecTanus

2.10 TectupoBaHue 1 - - 1 -

Moayasb 3 «IIporpamMmupoBanue Ha s3bike Python. YpoBensb 2. AJiropurmsi,
padoTa ¢ JaHHBIMI

Beenenue B OObEKTHOIO-
OpUEHTUPOBAHHOE
nporpammuposanue (OOIT).
Kunacc u sx3eMIuisap knacca.
JlaHHBIE 3K3eMILIAPA,
METO/Ibl SK3EMILIApA U
CBOMCTBA K3EMILLApPA.
3.1 |Kiaccer 1 00bekTl  |Co31aHre cOOCTBEHHOIO 6 4 1 1 -
Kjacca. MHKancyssnus.
ATpuOyTHI KJIacca.
Pa3paboTka coOCTBEHHBIX
Ki1accoB. Onpenenexnue
HYKHBIX METOJIOB U
CBOMCTB KiaccoB. Co3naHue
HECKOJIbKUX 00BEKTOB.
Pons macmegosanms B OOII,
TIOHSITHE UEPAPXHUH
HacnenoBanus. [IpuHmn
YTUHOM TUIHU3aLHH.
[TonsiTue 6a3oBoro kiacca u
3.2 |HacnenoBanue MIPOU3BOJHOIO KJ1acca. 5 3 1 1 -
dyHKIMsA isinstance u ee
npuMmeHenue. Co3ganue
MIPOM3BOHOTO KJlacca.
Pacmmpenue rotoBeix
KJIACCOB.
[Momumopdusm. [Tpuniun
DRY u WET. Ilonsitue
abcTpakuuu. 3HAKOMCTBO C
abCTpaKTHBIMU KJIaCCaMU
SI3BIKA MPOTPAMMHUPOBAHHUS
Python. ITonmena meTo10B
ABcTpaKTHbIe 113{ IIPOM3BOJHOM KJIacce.
33 |xmacens i onI/IMUop(bHHe KJIACCHI. 6 4 ) i i

KoHTelHepHBIE TUIIBI.
nonumMophuzm

bubnuorteunsie MOIyTH
collections u
collections.abc.
IIpumeHeHne
KOHTEHHEPHBIX TUIOB.
HMmiieMeHTanus HOBBIX
METO/JIOB.
AATropUTMBI Cn0XHOCTb aJIrOpUTMOB,
COPTHUPOBKH H O(N)-nortamwms. Turbl
3.4 |moucka B sI3bIKE copTupoBKH. OCHOBHbBIE 6 4 1 1 -
IPOrpaMMUPOBAHUS |AITOPUTMBI COPTUPOBKH U
Python MOMCKA. DTamnbl pa3pad0TKH
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anroputMma. PazpaboTka Ha
A3BIKE MPOTrPAMMUPOBAHHUS
Python onTumanbHBIX
AITOPUTMOB TOUCKA.
Peanu3anus Ha sA3bIKe
nporpamMmmupoBanus Python
alropuTMa peuiaTens
Cynoky. Pemenue cra
caoxxkHermux CyJioKy.

3.5

AJITOPUTMBI TTIOUCKA
Ha rpadax

BBenenue B Teopuio
rpa¢oB, OCHOBHBIE
aNrOpuUTMBI Ha Tpadax.
Teopus rpados.
[IpencraBnenue rpados B
SI3BIKE TIPOTPAMMHUPOBAHHUS
Python. [Touck B mupuny.
[Touck B rmyOuHy.
Nmnnemenrtanus rpada B
SI3BIKE TIPOTPAMMHUPOBAHHUSI
Python. Haxoxnenue
KpaT4auIlero myTy npoe3aa
Ha npuMepe rpada craHui
MOCKOBCKOTO
METPONOJIUTEHA.

3.6

3amnucy 1 JaHHEBIX.
Pabora ¢ nanHHBIMHA
cuctembl SQLite

Pa3paboTka cTpyKTypbl
naHHbIX. CoxpaHeHue
naHubiX. CIIMCOK M 3aIUCh.
3amucu 1 Tabnunel. UYteHue
u 3anuck [lousitue 00
00BEKTHO-PENSIIIMOHHOM
COOTBETCTBUU.

XpaHeHHE JaHHBIX
nob3oBatenei B CYB/]
SQLite.

3.7

XpaHeHHE JaHHBIX
BHE IIPOIPaMMBbl

[TonsiTHE O CTpyKTYypE
naHHbIX. Mcnonb3oBanue
CTPYKTYPBI I XPaHECHHUS
JTaHHBIX. XPAaHEHUE JaHHBIX
BHE SI3bIKA

nporpammupoBanus Python.

Coxpanenue u
BOCCTAHOBJICHUE JJAHHBIX.
bubnuoreunslit MOyITb
pickle u shelve.
CoxpaHeHue JaHHBIX rpada
Y UCTOJIb30BAaHUEM MOYJIS
pickle.

3.8

PaboTa ¢ maHHBEIMU
JSON B s1361Ke
MIPOrPaMMHUPOBAHHUS
Python

3HaKOMCTBO C popMaToM
JSON. Pa6ora ¢ popmaTom
JSON B s13bIKE

nporpamMmmupoBanus Python.

Cepunanuzauus u
Jecepranmn3anys hanioB
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JSON B s3bIke
nporpammupoBanus Python.
XpaHEHHE JaHHBIX BHE
A3bIKA IPOTPAMMUPOBAHMS

Python.
CocraBnenue rpada
MOCKOBCKOT'O
METPOIIOJIUTEHA HA OCHOBE
¢aita JSON.
IIpomexxyTouHas
39 P Y TectupoBanue 1 - - 1 -
arTecTanus
Htorosas
4 3auer 1 - - - 1
aTTecTanus

UToro 122 69 33 19 1
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1. OBIIASA XAPAKTEPUCTHUKA JAIIII

[TporpaMma moAroToBICHA HA OCHOBE:

- @eprepanbroro 3akona ot 29 nexadpa 2012 roga Ne 273-03 «O6 obpazoBanuu B Poccriickoit
Deneparyny;

- [Ipukasza MunoOpnayku Poccun ot 24 mapra 2025 r. N 266 «O6 yrBepxnenun [Topsaxa
OpraHu3alid ¥ OCYIIECTBJICHUS! 00pa3oBaTeNbHOH JICATENBHOCTH 110 JOMOJHHTEIBHBIM
npo(ecCHOHANIBHBIM IIPOrpaMMamM»;

- IIncema MunoGpnayku P® or 22.04.2015 N BK-1032/06 «O HampaBlIeHHH METOIMYECKHX
PEKOMEHAAIHH.

Peanusaums nporpammer  JIIII1 wnanmpaBieHa Ha IojiyyeHHE HOBOH KOMITETEHIIHH,
HEe0OX0IMMOH 115 Tpo)eCCHOHANBHON JIeSITETEHOCTH.

1.1. Heas AT

Cdopmuposats y oOydarommuxcsi 3HaHHs, HABBIKH H yMeHHs B obnactu paspaboTky,
OTJIaJIKH, IIPOBEPKH pabOTOCIOCOOHOCTH, MOIU(PUKAINE KOMIILIOTEPHOrO [POrPaMMHOIO
obecrieueHusl.

1.2. Ilnanupyembie pe3yabTaThl 00yYeHHst

[Tnanupyemsle pesynsrarst 00yyuenus no JIIT:

- OCBOEHHE IPO(ECCHOHATBLHBIX KOMIETCHIMI B MpOIeCce H3YUYEHHs TIEPEUHCICHHBIX TeM B
yueOHOM IUIaHe;

- YCIIELIHOE OCBOEHUE IIPOrPAMMBI TIOBBIIIEHHS KBAIH(DUKALIMH;

- YCIIELIHOE [IPOXO0XKJICHHE HTOTOBOM aTTecTalliy (3a4erT).

OO0yyaromumest, yCrelHo npoleunM 06y YeH e, BBITOIHHBIIMM TEKYIHE KOHTPOJIbHbIE
3aJJaHUs U BBIICPIKABILIMM TIPEY CMOTPEHHBIN yueOHbIM [UIAHOM 3aUeT, BBIIACTCS YI0CTOBEPEHHE
o mnoBbinennd Kkpanuuxanuu mo JIIIT «PaspaGorka ma sa3eike Python or ocHOB
IIPOTPaMMHPOBAHHSL K CJIOKHBIM &JITOPUTMAM H CTPYKTYpaM JaHHBIX».

1.3. lonosnuTeabubie xapakrepucruxu JTITTT

XapakrepuCTHKH HOBOH KBaTM(HKALHMH OIpe/ieieHbl B Ipukaze Muntpyna Pocenn ot 20
utonst 2022 royia N 424n «O6 yTBepkaeHHH IpodeccHoHaibHOTo crannapra «IIporpaMMucTy
(06.001).

Bun npodeccronanbHo#i e TebHOCTH:

- PazpaboTka komnptorepHoro nporpamMmuoro obecnedenus (Kox 06.001).

TpynoBsie GpyHKINH:

- [IpoexTupoBanue KOMIBIOTEPHOrO porpamMmuoro obecrneyenus (D/03.6).



1.4. Ilepeuens npodeccHoNANBHBIX KOMIETCHIMI B PAMKaX HMeIomeiicsi KBaanuKanum,
KAYeCTBEHHOE H3MEHEHHE KOTOPbIX OCYLIECTBISIETCS B pe3yJabTaTe 00yueHus

ITpodeccuonanbuple KOMIOETEHIHH 0asHpyloTes Ha ocHoBanuu llpukaza MunoGpHayku
Poccun ot 19 cenrsadps 2017 r. Ne 929 «O6 yrBepxaeHHH (eAepalbHOrO rocyapcTBEHHOTO
00pa3oBaTebHOrO CTaHgapTa BBICHIEro 00pa3oBaHHs — OakajgaBpHaT IO HANpaBJIeHHIO
noarorosku 09.03.01 MupopmaTika 1 BEIYUCIHTEIbHAS TEXHHKAY.

Ilepeuens koMIeTeHIM:

OIIK-8. Crnocoben paspabatelBaTh @ITOPHTMBI W NPOrPaMMBbl, IIPHTOAHBIE IS
MPAKTHYECKOrO IIPUMEHEHHUSL.

1.5. CoorBercrBHE BHI0B JACATE/IbHOCTH ﬂpO(l)BCCHOHaJIbeIM KOMIIETCHIHIM H HX

COCTABJISIIOIIUX
MpOD s IR [IpakTHueckuif oneIT Ymenus 3HaHHs
KOMIETEHIIHH
[IpoekTHpoBaHHe KOMITBIOTEPHOIO IporpaMMHoro obecreuenus (D/03.6)
OIIK-8. Crocoben ITpoekTupoBanue [IpumensaTs MeTOABI U | MeToibl U CpejicTBa
pa3pabaTeIBaTh CTPYKTYP JaHHBIX CpeacTBa IPOEKTUPOBAHHUS
AJITOPUTMBI 1 IIPOEKTHPOBAHHUS KOMITBIOTEPHOTO
IIPOrpPaMMBI, KOMIIBIOTEPHOT'0 IIPOrPaMMHOTO
IIPHTOJIHBIE JUIs IIPOrPaMMHOTO olecrieyeHus
[IPAKTHUECKOTO obecrieyeHus,
IPUMEHEHHUS CTPYKTYD JaHHBIX, 6a3
JIAaHHBIX,
IIPOrpaMMHBbIX
uHTEp(eicor




2. YYEBHBIH ITJIAH AIIII

2.1. Kareropusi cirymareseii JITTI1

Mmeromascs  kBanupukauus (tpeboBanus k ciyirateiasM) — K ocsoenuio JIIII1
JIOIIY CKAtOTCsl JIMLA, MMEIOIIHE Bhiciiee 00pa3oBaHHue.
2.2. Obmast TPyA0EMKOCTH IPOTrPAMMBI, AYTHTOPHASI H CAMOCTOSITE/IbHAST paboTa

O6mas TpyJ0eMKOCTh IporpamMmMbl 122 akajeMudeckux daca, u3 HuX 102 akajeMHuecKux
yaca ayIHTOPHOM padoThl, 19 akaJleMHYECKHX YaCOB caMOCTOSATEIBHOM paBoThl H 1 Yac HTOroBOI
aTTecTallMy.
2.3. ®opma obyuenus

®opma o6yuenus no [T — ounas, ¢ mpuMeHEeHHEM JIUCTaHIIHOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHUH.
2.4, YueOublii niian

JIIT «Paspaborka Ha saseike Python oT ocHOB mporpaMMHpOBAaHHS K CJIOKHBIM

AJITOPHTMaM H CTPYKTYpaM HaHHBIX» Pealiu3yeTcs TPeM TEMATHYCCKHMH MOOYJISIMH.

B Tom umncne
Ne HaumenoBanue ®opma  |Bcero,
‘ ITpakr. |Camoct.| UTorosas
/1 TEMBI, MOJLYJIs KOHTpOsIsL | uac |Jlekiuu
3aHATUs | paboTa |aTTecTanus
Moayas 1 «OcHOBBI HPOrpaMMHPOBAHHS H 023 JAHHBIX)
bazoBble noHsTHS 1 YCTHBIH
1.1 12 6 2 4 -
OTIPEJICJICHHSI OLIPOC
PazpaboTka nporpamm: YCTHBIH
12 | T%P POTp 10 | 4 4 2 -
MOJIEJIM U METOJI0JIOTHH 0IIpoOC
Pabota ¢ nanupiMu 13
1.3 " - 8 4 4 - -
BHEUIHUX HCTOUHHKOB
[TpomexyTounast "
1.4 | POMeXY Pect 1 . - 1 -
aTTecTanus
Mopyan 2 «IIporpamMupoBanne Ha si3bike Python. Yposens 1. OcHoBbI
HPOrPAMMHPOBAHHSDY
SI3BIK TpOrpaMMHUPOBAHHMSI
21 Python u ero mecro cpenu YcrHbli 5 3 1 1
" | Ipyrux s3bIKOB H CHCTEM oripoc
IPOrpaMMUPOBAHHS
ba3zoBeie KOHCTpYKIIMH "
YK YerHsiit
2.2 | s3bIKa IPOrpaMMHPOBAHHUS - 3 1 - -
o11poc
Python
Koptexu, crimcku, ciosapu, Yerusrit
3.4 | =R P 7 3 2 2 .
MHOECTBA 0IpoC
VerHbi
2.4 | OYHKUMH M KOJUIEKI[HH 5 3 2 - -
OTIpocC
YeTHBIH
2.5 | Monynu u nmakeTsl 4 3 1 - -
OIpoc
Pabora ¢ daitnosoit YeTHbli
2.6 i s | 2 2 I ;
CHCTEMOIT Onpoc




27 Hckmouenust 1 oopaboTka YcTHBIH 4 3 1 i i
000K 0Ipoc
2.8 | PerynsipHbie BhIpaKeHHS Dl 4 2 2 - -
OTIpOC
DneMeHTHI D
2.9 | ¢pyHKIHOHATLHOTO 6 3 2 1 -
ornpoc
IIPOTrPaMMHUPOBAHHUS
2.10| IlpomerxyrouHas aTrecTarus SEIHAH 1 - - 1 -
0I1poc
Monyas 3 «IIporpammuposanue Ha si3bike Python. Y posens 2. AnroputMmsl, paéora ¢
JAHHBIMHY
3.1 | Kiacchkl 4 00beKTHI b 6 4 1 1 i
orpoc
3.2 | Hacnenosanwue HCTHE 5 3 1 1 i
0TIpocC
33 AOGCTpaKTHBIE KJIACCHI H VcrHbIi 6 4 ) i -
IOJUMOPhH3M 0IIpoC
AJIrOPUTMBI COPTUPOBKH U I -
3.4 | noucka B s3bIKE SR 6 . 1 1
0I1poc
nporpamMMupoBanus Python
1.5 ANTOpUTMBI TIOMCKA Ha VYerHbIl 5 4 1 i -
rpadax orpoc
3anucH qaHHBIX. PabdoTta ¢ VYcTHbIH -
3.6 : 5 3 1 1
JaHHBIMH cucTteMbl SQLite OIIpoC
37 XpaHneHnue JaHHBIX BHE YerHbii 5 4 | i -
" | mporpaMmsl oIpoc
Pabora ¢ janaeivu JSON B " .
YerHbIi
3.8 | sA3bIKe NpOrpaMMHUPOBAHUS 6 4 1 1
oIpoc
Python
3.9 | TIpomexyTounas aTTecTarusl Yl 1 - - 1 -
0TIpoC
4 | Mrorosas arrecraiius 3auer 1 - - - 1
HUTOT'O 122 69 33 19 1




3. KAJIEHJAPHDII YYEBHbII I'PA®UK

HaumenoBanue
TeMBbI, MOJIYJIs

Mopyne 1 «OcHOBBI
[porpaMMHpoBaHus 1 0a3
JAHHBIX»

Monyns 2
«IIporpammupoBanue na

a3bike Python. Ypogens 1.

OcuoBbl
TIPOTPAMMHPOBAHHSI»

1

2

5

JCHL | JCHb | ICHb

Momyns 3
«IIporpammupoBanue Ha

a3pike Python. Ypogens 2.

AnroputMmel, padora ¢
JAHHBIMHY

4

IEHD

5

JIEHE

JCHb

JIeHb

HMrorosas arrecranus

Ne
n/n

Haumenosauue
TEMBI, MOJLYJISI

JIeHb

JCHDb

10
JIeHb

11
JIEHE

12
JIEHB

13
JIEHb

14
JIeHb

Monyne 1 «OcHOBBI
HporpaMMHpPOBaHHs i 6a3
JIAHHBIX)»

Moy 2
«ITporpammupoBaHue Ha

a3bike Python. Ypogens 1.

OCHOBBI
IIPOrPAMMHPOBAHUS

Mopnyis 3
«[IporpammupoBanue Ha

s3pike Python. Yposens 2.

Anroputmsl, pabota ¢
JIAHHBIMH

Hrorosas arrecraius

IPOrpaMMUPOBAHHUS M 0a3 JIAHHBIX»

Ne HaumenoBaHue 15 16
n/m TE€MbI, MOJYJIS J€Hb | IEHb
1 Moayinb 1 «OcHOBEI

Mopuyine 2 «ITporpammupoBanue Ha
2 | ssmike Python. Ypogsens 1. OcHOBEI
IIPOrPaMMUPOBAHHSY

Monyns 3 «IIporpammupoBanue Ha
3 | sseike Python. Yposens 2.
AJITOPUTMBI, paboTa C JIAHHBIMH Y

4 Hrorosas arrecranust

MunumManblbii cpok ocBoenus JITIT — 16 gueit.




4. PABOYAS ITPOI'PAMMA JIIIIT

4.1. Pabouasi nporpamma moayisi 1 «OcHOBBI IPOrPAMMHUPOBAHMS H 623 JAHHBIX)»

4.1.1. Llens u3yvenust Mmomyis: cpopMHUpOBaTh Y 0OYYAIOMINXCS 3HAHMS, HABBIKA ¥ YMEHMS B
obmacTy pa3paboTKH, OTJIAAKH, IPOBEPKH paboTOCIIOCOGHOCTH, MOH(HKALMH KOMITBIOTEPHOTO
MIPOTPaMMHOT0 00ECTICUSHHSL.

4.1.2. 3apaun usydyeHns MOJyJs: cHOpMHpOBATE Y crymaresneil 0a3oBbie yMeHHs pa3paboTKH
aITOPUTMOB | ITporpamMm Ha si3eike Python, 06paboTku TaHHBIX U3 BHEITHUX HCTOYHHKOB, @ TAKIKE
NPOEKTHPOBAHHA CTPYKTYP JaHHBIX M 0a3 JJAHHBIX JIJIs PeLHEeHUs IPHKIJIaAHBIX 3a/a4.

4.1.3. Ilnanupyemele pe3ynbTarbl 00y4eHHs

IIponecc n3ydenus pasziena HarpasjieH Ha JOPMUPOBAHKE CIIETYIOMINX KOMIIETEH LM

DopMBI 1 METOTBI
Kon o0y4eHus,
PR, e [TepeueHb MIaHUPYEMBIX Pe3yJIbTATOB 00YYeHHS criocoBeTByoNTHE
10 MOZYJTIO (OpMUPOBAHUIO
U Pa3BUTHIO
KOMTIIETEHIIHH
3HaTh: ®opmbl 00yUeHus:
MeTtonp! 1 cpejicTBa NPOSKTUPOBAHMUS OponrtaibHas.
KOMIIBIOTEPHOI'0 IIPOIPAMMHOTO 00ECTICUCHHS. Merobl 00yueHus:
Ymerh: JICKIIHH;
OIIK-8 IIpuMeHATE METO/IBI H CPeJICTBA IPOEKTUPOBAHHUS IpaKTHYECKHE
KOMIIBIOTEPHOIO IIPOrpaMMHOro obecrieyeH s, 3aHSITHS;
CTPYKTYD JIAHHBIX, 0a3 JaHHBIX, IPOrPAMMHBIX CaMOCTOSITENIbHAS
HUHTeP(DEHCOB. pabora.
Buaners:
[TpoekTupoBaHHEM CTPYKTYP JaHHEIX.

4.1.4 Copeprxanue Kypca
Tema 1.1. basosbie monsiTas u onpeseenus (12 yacon)

Jlexuuu (6 uacos). IlpukiajiHas 3anaua — MOCTAHOBKA M PelIeHHE. ATITOPHTM — CBOHCTRA
1 crioco0sI ipescTassienus. [IporpaMma — MOArOTOBKA M HCIIOJHEHHE Ha KOMTIBIOTepe. JlaHHbIe —
crocoOrl TipejicTaBienus u 00paboTku. THITBI IAHHBIX — Ha3HAYEHHE M POJib B HPOTrPaMMe.
Orepanjibl ¥ OnepaTopbl — BRIYHCIICHHE BhIpaXeHuiH. OCHOBBI MporpaMMuposanus Ha Python.
MuTepakTMBHBIH M TaKeTHBIH pesxuMel paboTsl Python. IlepeMeHHBIE W KOHCTAHTHL THITBI
JIAHHBIX — U3MEHsEeMble ¥ Heu3MeHsemble. PaboTa ¢ HebIMI YHCIIaMH M YHCIIAMHE ¢ IUIABAIOIIet
TO4KOH. bazoBbie onepanuu paboTel co crpokamu. [IpocTele omepaly BBOJA-BHIBOJA.
[TpeobpazoBanue THITOB.

lpaxruveckue sanatus (2 gaca). PazpaGorka mporpaMM JIMHEHHOH CTPYKTYpHI: BBOJ —

00paboTKa — BEIBO/,.



CamocrosTenbHas pabora (4 waca). IlpopaboTka Marepuaia JIOMOJHHTEIBHOH

JIMTEPATYPBI 11O TEME.

JugakTHUeCKHe
eJIMHHIIEI DopmBbL
Hammenopatue | o mieh P . | YueOHO-MeTOIHYECKOe dopma
BBIHECEHHBIC HA | CAMOCTOSATENBHOM
TEMBI obecrieueHHE KOHTPOJISI
CaMOCTOATENIbHOE | PAabOTEI
U3y4eHue
bazossie [Tporpammbl [Tpopaborka Kymckosa, W.A., basbl | ycTHBIH
MIOHATHSA H JTUHEHHOR JIOTIOJIHATENBHOM | maHHbIX: yueOuuk / HM.A. | ompoc
OIpENETeHUss | CTPYKTYPEI JITEPATYPBI Kymckosa. -  Mockga:
KuoPyc, 2022. — 400 c. —
ISBN 978-5-406-09667-3

Tema 1.2. PazpadoTka mporpaMm: Mojes i u Merogosoruu (10 yacos)

Jlexumu (4 gaca). MeTol0/I0rHI H S3BIKH TIPOrpaMMHpoBaHus — 0030p. MMnepatuBHoe 1
neknapatiBHoe  nporpamMMupoBanne.  CTpyktypHoe  H - 00BEKTHO-OPHEHTHPOBAHHOE.
dynKuHOHANbHOE W JiorHueckoe. CTPyKTypHOE IporpaMMHpoBaHHe. ba3oBble IPHHIHUIIBL
Go4Has CTPYKTypa Koma — OJOKH M HOANPOTpPaMMBI, THIIOBBIE CTPYKTYpPBI YIPaBICHUS —
[10CJIeJOBAaTEeIBLHOCT, BETBJIEHHE, UK, «HHCXOAAIIAs) pa3paboTKa — MOLIaroBas IeTaid3alus
nporpammel. CTpyKTypHOe HporpaMMmuposande Ha Python. Muctpykiun BeTBIeHHS M IHKIA.
HUucrpykuuu break, continue u pass. @ymuxmun. CTpykTypa nporpamMmel. HaGopsl manHbeix —
KOPTEKH, CIIHCKH, CIIOBAPH, MHOXKecTBA. bazoBble IPHHLAIIBL: adCTparipoBaHne, HHKATICY JISIUS,
HacnenoBanue, nojuMopdusM. OOHLEKTHO-OpHEHTHPOBAHHOE IporpammupoBanue Ha Python.
O6bekTHas MoJiels Python — BeTpoeHHbIe THIIBI Kak 00beKThL. OOBsABIEHHE KIACCOB H CO3JIAHHE
obbextoB. Hacnenosanue kinaccos. [Tomamopdusm u otnenenne mHTepdeiica oT peannsamnuy.
Konnenmus MVC.

IpakTuyeckue 3ansaTus (4 yaca). [IporpaMMEpOBaHHE THIIOBBIX &JIrOPUTMOB 00pabOTKH
HabopoB MaHHBIX. OOBHEKTHO-OPUEHTHPOBAHHOE IIPOrPAMMHUPOBAHHE.

CamocrosTenpuas pabora (2 wuyaca). [lpopaborka Marepuana JOIOJHUTEILHOM

JHTEPATyPHI 110 TEME.




Junaxkrtuueckue
€ IIFHHLIBL, ®opmbl
HaumeHnoBanue A ! P . | YueOHO-MeToInUecKoe dopma
BBIHECEHHBIE HA | CAMOCTOSITENIBHOM
TEMBI obecneueHne KOHTpPOJIA
caMocTosiTebHOe | PaboThI
H3yUCHHE
Pazpaborka O6pabotka [TpopaboTka KymckoBa, W.A., Dba3sbl | ycTHBIH
TIPOrpamMM: uHpopMaImu, JIOIIOJIHUTENBHOM | naHHBIX: y4eOHuk / M.A. | onpoc
MOJICTH 1 361K SQL JIHTEPaTYPBI KymckoBa. — Mocksa:
METO/I0JIOTHH KuoPyc, 2022. - 400 ¢. -
ISBN 978-5-406-09667-3

Tema 1.3. PaGora ¢ JaHHBLIMH M3 BHEIIHHUX HCTOYHHKOB (8 uacoB)

Jlexiuu (4 gaca). Beenenue B Python, cpept ucnonnenus (IDE). Tunst nanusix B Python.

Ba3oBble KOHCTPYKUHH H CTPYKTypbl. Lluxisl u ycnosus. @yHKUHE H Kiacchl. buOnunotexu
Numpy, Scipy Juis Hay4HbIX BbluMcleHuil. bubmuorexa Pandas, kak cranmapT HccienoBaHus
JanHpiX. Busyanusanust B Python u cpessr nannbix. bubnuorexu Matplotlib, seaborn, plotly.
Pabota ¢ komanHO# ctpokoit. Linux, Windows.

[TpakTuueckue 3ausTUs (4 daca). Pemenue npaxTHdeckoro keiica: «Busyanusaius
JIAHHBIX ¢ HMCIOJIb30BAHMEM OCHOBHBIX OHOMHOTEK s3bIKa mporpammuposanust Python B cpene

Jupyter Notebook».

Tema 1.4. Ilpomexxyrounas arrecranus (1 yac)

CamocTosarenbHas padota (1 yac). [IpopaboTka Marepuana JONOJHUTENBHON TUTEPATY PBI

10 TEME.
JunakTHueckue
e IMHHALELI, DopMEI
HaumeHnoBanue A p ., | YuebHO-MeTOoIMYecKoe ®opma
BBEIHECEHHBIC HA | CAMOCTOSTENEHOM
TEMBI obecneuenue KOHTPOJIS
CaMOCTOSITENILHOE | pabOThI
H3y4YEeHHE
ITpomexxyTounast | OCHOBBI [TpopaboTka Kymckosa, HM.A., basmer | Tecr
arTecTarys IIPOrpaMMHpPOBa- | JOMOJHHTENBHOH | HaHHBIX: y4eOmmx / H.A.
HUA ¥ 0a3 TaHHBIX | JIMTEPATYPhI KymckoBa. —  Mockga:
KunoPyc, 2022. — 400 c. —
ISBN 978-5-406-09667-3

4.1.5. OueHOYHOE CPENCTBO VIS TEKYIEr0 KOHTPOINS (MPUMEPHBIE BOMPOCHI Ul YCTHOTO

ompoca):

Tema 1.1.

1. Ilepeunciure U3BECTHBIE BaM HCTOYHUKHU JaHHBIX.

2. Kaxue THILI JaHHbIX BaM H3BECTHBI?

3. IlpuBenure CTPYKTYPY HaHHBIX.

10




Tema 1.2
1. B uem 3akiro4aeTcs JIOrMKa UMIIEPATHBHOIO NPOrpaMMHPOBaHUA?

2. IlpuBemure CTpyKTYpy IPOrpaMMEL.

3. Yro Takoe nomuMoppuzm?

Tema 1.4

Bompoc 1. Uro npezcrasisior codoit 6a3bl JaHHBIX?
a) anmnaparHble CpeJICTBa /IS XpaHEHUS JaHHBIX

b) Habop TOrUYeCcKH CBA3AHHBIX JaHHBIX

C) MporpaMMHbIE CpPe/ICTBA YIIPABICHH JaHHBIMH

d) KoMIIBbIOTED ¢ XPAHAIIMMHCS Ha HEM JaHHBIMH

Bonpoc 2. Kakue u3 npuBe/IeHHBIX CTHJICH IPOrpaMMUPOBaHUs ToAnep kuBaet s13bIk Python?
a) [Ipouenypubiit

b) O6BEKTHO-OPHEHTHPOBAHHBIH

¢) OyHKIHOHATBHBIH

d) CmemaHHbIH

Bomnpoc 3. Kakum criocobom MoxHO 00BSBISTE epeMenHbie B Python:
a) a=5
b) a=int (5)

¢) int a=5

Bomnpoc 4. Kakas GyHKIHsI OTBEYAET 3a BHIBOJL Ha dKpaH?
a) cout<<a

b) out (a)

¢) print (a)

Bomnpoc 5. Kakas ¢pyHKUHS 0OTBEHaeT 3a OTKpHITHE (aiina?
a) file()

b) open()

¢) open_file()

Bompoc 6. B xakxoMm 13 BapuaHTOB NMPUCYTCTBYET oLudKa?
a) a=5

print ('a")

11



b) while True
print(a)
¢) a=open("file.txt")

Bompoc 7. Uto menaer komanja import
a) UMIopTupyeT (aia Moy s
b) co3naer QyHKIHMIO

C) yaamnsiet (aitn

Bomnpoc 8. Bribepute BapuaHT NpaBUILHOTO YAAICHUS IEPEMEHHOIT a
a) del(a)
b) delete(a)

¢) delete=a

Bonpoc 9. Kakoe 3nayenue 1//2 BepHeT Boipakenne B cpene IDLE?
a)0

b) 0.5

c) 0.50

Bonpoc 10. Kax HaseiBaeTcs BCTpOeHHBIH B si3bike Python THII J@HHBIX HeEyNOpPSIOYEHHO!
KOJITIEKIIMHK M3 HyJIs Wi OoJiee map Kimov-3Ha4eHne?

a) dict

b) set

c) list

d) frozenset

12



4.2. PabGouas mporpamma moayas 2 «[Iporpammuposanune Ha s3pike Python. Yposens 1.

OcHOBBI IPOrpaMMHPOBAHHS)

4.2.1. Llenp usydyenust Moxyssl: c)OPMUPOBATL Y 0OYyUAIOLMXCS 3HAHUS, HABBIKH H YMEHHs B

obnactu pa3paboTku, OTIAIKH, IPOBEPKU PabOoTOCHOCOOHOCTH, MOAU(HKAIUE KOMITBIOTEPHOTO

MporpaMMHOIo obecrieyeHus.

4.2.2. 3ana4n U3y4eHHus MOy IS

BBOJ-BBIBO,

e HAYUYHTBCA paGOTaTIJ C KOpTEeXaMH, CIIHCKaMH, CJIOBapsIMH H MHOYKCCTBAMH,

OCBOHUTEL 0a30BEIC KOHCTPYKIIMH s3bBIKa PythOHZ THIIbI JaHHBIX, BCTBJICHHEC, IIHKIIBI,

e c(HOpPMHPOBATL HABLIKH CO3/JaHMS H BHI30Ba (DYHKLIMIf, MCIIOJIB30BaHUS T€HEPATOPOB H

BCTpOeHHBbIX (yHKIHIT map, filter, zip, reduce;

*  OCBOHUTHL paboOTy ¢ MOIYJIAMH, [IAKETAMH U YCTAHOBKY CTOPOHHHX OHUOIHOTEK uepes pip;

e chopMHpPOBATEL HABLIKH paboTEI ¢ (haliTaMu, KaTaJoraMy | Iy TSMH;

*  OCBOWThL 00pabOTKy UCKIIIOUEHHIT U TPUMEHEHHE PeryJISIPHBIX BBIPLKEHHH;

¢ H3YYUTDH 3JICMCHTLI (I)YHI(HHOHEU[BHOFO IIPpOrpaMMHUpPOBAHHSL: 3aMBIKAHHW S, KADPUPOBAHHE,

JIEKOPATOPBI.

4.2.3. Ilnanupyemble pe3yIbTaThl 00y YeHHS

[Iponecc n3yuenus paszzena Hanpap/ieH Ha (POPMUPOBAHKE CIIEIYIOIIUX KOMIIETEH M

DopMbl U METOJIBI
Kon 00y4enus,
RO R IlepeueHb nIaHUPYEMBIX Pe3yILTATOR 00y YEHHSs CIIOCOBCTBYIOMHE
110 MOJIYJTIO (OpMHPOBAHHUIO
U Pa3BUTHIO
KOMIIETEHIIMH
3HATE: @opmel 00yUeHUs:
Mertozpl M cpencTBa NPOEKTHPOBAHHS @poHTaNbHAL.
KOMIIBFOTEPHOT0 ITPOrPaMMHOTO 00eCTICUeHH S, Meroap! 00yuenus:
YMmern: JIEKIHH;
OITK-8 ITpuMeHSTE METO/IBI M CpelicTBA NPOEKTHPOBAHHMS NpaKTHYECKHE
KOMIIBIOTEPHOTO MPOTPaAMMHOI0 00eCIIeYeHH S, 3aHATHS;
CTPYKTYP JIaHHBIX, 033 JAHHBIX, IIPOrPAMMHBIX caMOoCTOsITeNIbHAS
UHTEPQEHCOB. pabora.
Buajgers:
[TpoekTupoBaHueM CTPYKTYp JAHHBIX.

4.2.4 Conepxanue Kypca

Tema 2.1. SI3p1xk nporpammupoeanus Python u ero Mecro cpeau Apyrux si3pIKOB H CHCTEM

nporpaMMupoBanus (5 yacos)
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Jlexnuu (3 waca) O6G30p CyHIECTBYIOIMX SA3bIKOB IporpaMMupoBanus. OCHOBHBIE
UpUHIMIBEL  paboThl  HHTEpIpeTaTopa  s3blka  HporpammupoBanmusa — Python.  SI3mik
nporpammupoBanusi Python B pa3muyHEIX ONepalliOHHBIX CHCTEMAX.

[Ipakruveckue 3ansTus (1 wac). YcraHoBka M 3allyCK HWHTEpIpeTaropa fA3bIKa
nporpammupoBanus Python. VYcrasoBka ©  TecTHpoBaHHe cpenpl  pa3spabOTKH  A3bIKA
nporpammupoBanusi Python. OCHOBHBIE 311€MEHTBI IIPOrPAMMHPOBAHHS

Camocrositenpaast padota (1 gac). [IpopaboTka marepnana JOMONHUTEIBLHON THTEPATY PhI

0 TEME.
JlngakTHyecKHue
HaumenoBanue CAMTHILEL, S YHEOHG- dopma
BLIHECEHHBIC HA | CAMOCTOSTENb | METOJIMYECKOE
TEMBI ” KOHTPOJIS
CaMOCTOSITENIbH | HOW paboTE! obecrieyeHue
0€ U3y4eHHe
S3b1K Paznuunsie ITpopaboTtka ®apadono, A. C. | ycTHbIl
MPOTrPaMMHUPOBAHHsI | BEPCHH  s3BIKa | mornosHuATeNbH | [IporpammupoBanue | ompoc
Python u ero mecto | mporpaMmmupoBa | oi Ha $SI3BbIKE BBICOKOI'O
cpeiu npyrux | vus Python JINTEPATYPBI YPOBHS J
S3bIKOB M CHCTEM MeTOJUUeCKHe
POrpaMMHPOBAHHS yKa3aHusl K
[IPOBEJIEHUIO
naboparopHbIx padoT
110 Kypey
«ITporpammupoBanue
» /[ A. C. ®apadoHos.
— Jlunenx 2
JInneukui
rocy1apCTBEHHBIH
TEXHUYECKHH

yuupepcuter, ObC
ACB, 2013. — 32 c.
— ISBN 2227-8397

Tema 2.2. ba3oBble KOHCTPYKUMH si3bIKa nporpammuposanus Python (4 uaca)

Jlexuu (3 vaca). [lepemennsie U BhIpaKeHUs. 3HAKOMCTBO M THNAMH JIAHHBIX: UHCIIA,
CTPOKH, CIHCKH, Jlorndeckuit Tum, None. Tunsl ganusix. [lpunnun qunaMuveckoi THIH3ALMH.
Omnepatop del. Crpykrypa nporpammMel. brnok Bersienus Bazopas dopma muxima Onepartopsl
break u continue.

ITpakTrueckue 3ausTus (1 yac). Oneparop pass. ITpocToi BBOJI M IIPOCTOMH BLIBO/L.

Tema 2.3. Koprexu, cnnucku, cioBapu, MHozkecTBa (7 yacoB)
Jlexiun (3 yaca). Koprex. OcHOBHBIE onepaiid ¢ koprexem. Crucok. OCHOBHBIE

OIIepalyy CO CITHCKOM. CJIOBapI:. (OcHOBHEIE OoIepanyy co CIoBapeM.
14



Ipakruyeckue 3ausaTus (2 yaca). Luki no ureparopy. ITepebop (for).

CamocroatenbHas pabora (2 uyaca).

JIHTEPATYPBI 110 TEME.

[IpopaboTka MarepHaga JIOTOJHHTEIBHON

JlunakTuyeckue
€/IMHHLIBI, OopMBI YyebHo-
HaumenoBanue " Dopma
BLIHECEHHBIEC HA | CAMOCTOSITE/IBHOM | METOAMUECKOE
TEMBbI KOHTPOJIs
caMmocCTosITeNIbHOE | pabOThI obecrieueHne
H3ydeHue
Koptexu, MuoxecTsa. [TpopaboTka Mapadono, A. C. | yCTHBIH
CITHCKH, OcHOBHBIE ponojanutensHo# | Ilporpammuposanue onpoc
CJIOBAPH, ornepanuu C | IMTEpaTyphI Ha S3bIKE BBICOKOI'O
MHOKECTBA. MHOKECTBOM. YPOBHS
Cpessl. METOHYECKHE
yKa3aHUS K
[TPOBEJCHHIO
nmabopaTopHbIX  padoOT
1o Kypcy
«IIporpammupoBanue»
/ A. C. ®apadoHOB. —
Jlunenx Jluneukui
roCcy/1apCTBEHHBIH
TEeXHUYECKUH
YHUBEPCHUTET, 9BC
ACB, 2013. —32c¢.—
ISBN 2227-8397

Tema 2.4. @yHkuuu 1 Ko/LIeKIHH (5 1acoB)

Jlexuu (3 uaca). Cospanwe ¢yukiuu. Beiso  Qynkuuu. VMeHnoBaHHBIC U
HEHMEHOBAHHBIE apryMeHTE! (PyHKIMHA, OyHKIHH ¢ TIEPEMEHHBIM YHCIIOM aprymeHToB. [Tepebdop
(for). @ynkius kak 00BEKT MEPBOTO MOPSIKA.

Ilpakruueckue 3ausTus (2 vaca). Ilomarme xomtekiuu. ['€HepaTOpHOE BBIpaXKEHHE.
['enepatop-pyHkims. ['eHeparop CIIHMCKOB,

regeparop CJoBapei, TeHepaTop MHOXKECTB.

Berpoennsie Gynkuuun: map, zip, filter, reduce. JlamGaa-dyHxuust.

Tema 2.5. Moayau u nakers! (4 4yaca)
Jlexumu (3 waca). Cosmanue monyuist. Umnopr nakera. Cosanie coOCTBEHHOTO MaKeTa.
Baxkneiiiue cranapTHbIE ITAKETHI

ITpakTuueckue 3austus (1 uac). INojcucrema pip. YeranoBka CTOPOHHETO MOJTY IS

Tema 2.6. PaGora c ¢aiisioBoii cucremoii (5 uacos)

57



Jlexnuu (2 uaca). Pabora ¢ Qaitnamu 1 katanoramu. OCHOBHBIC OmNeparuy ¢ (aiaamu.
OcHoBHbIe onepariy ¢ nyTsMu K (paitnam. PexypcuBnsrit 06xo karasora,
IIpaxTryeckue 3ausaTus (2 waca). Urenue daiina. 3amucs B daitn,

Camocrostensnas pabota (1 gac). ITpopaGoTka Marepuala JOMONHATENILHOM JIUTEPATY PBI

110 TeMe.
Junakruueckue
€JIMHHULIBI, DopMEl YyebHo-
HaumenoBanue " ®opma
BbIHECCHHBIC HA | CAMOCTOATEJILHON | METOMYECKOE
TEMBI KOHTPOJISI
CaMOCTOATENIbHOE | pabOoTEI obecrieyenue
U3yueHue
Pabora ¢ | Obpaborka [TpopaboTka Cysu, P. A. S3bIK | ycTHBIH
daiinosoi rnapameTpoB JIOTIOJIHUTEIBHON | IIPOrPpAMMHPOBAHHS | OTIPOC
cHcTeMOH KOMaH/IHOH JHTEPATy PBI Python : yu4ebuoe
CTPOKH mocobue / P. A.

Cyzu. — 3-¢ u3jg. —
Mocksa : UuTepuer-
YHUBEPCHTET
WugopmarimoHHbIX
Texnonoruii
(MHTYUT), A Iln
Ap Memna, 2020, —
350 c. — ISBN 978-
5-4497-0705-5

Tema 2.7. Uckimrouenust u o6padorka omudox (4 yaca)
Jlexuwun (3 waca). Ilonmarne 00 wuckmouennu. Bribpoc wuckmouenus. [lepexsar
HCKITIOUCHHS,

[Ipaxkrtuueckue 3ansatug (1 yac). CraugapTHble HCKIIOUEHHUS.

Tema 2.8. Peryasipubie Boipaxenus (4 uaca)
Jlexkuun (2 waca). Ilomstue o perymapHoM BbipaxkeHHH. CHHTAKCHC pETYISPHBIX
BBIPAYKEHHH.

lIpakrnyeckue 3anaTus (2 4aca). [IpumMeHeHHe perysipHBIX BRIpayKeHHH

Tema 2.9. DieMeHTBI PYHKIHOHAJIBHOIO POrPAaMMHPOBAHUI (6 Y4acoB)
Jlexuuu (3 gaca). Kappupopanue. 3ambikanue.
IIpaxtiueckne 3auaTus (2 gaca). [loustue o nexoparope.
Camocrosrensuas pabora (1 gac). [IpopaGoTka Marepuasa 10MOIHATEILHOM TUTEPATY PhI

o TeMe.
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Junakrudeckue

eJIMHHIIB, ®opmel Yyebno-
HaumeHoBaHue . Dopma
BLIHECEHHBIE HA | CAMOCTOSTEIBHOM | METOIMYECKOE
TEMBI _ KOHTPOJIS
CaMOCTOSTENILHOE | PabOTHI obecrieueHune
U3yueHue
DIIEMEHTBI [Tpumenenue [Tpopaborka Cyzu, P. A. SI3bIK | ycTHBIH
(pYHKIHOHATEHOTO | PEryJISIPHBIX JIOTIONTHUTENIBHOM | MPOrpaMMHUPOBAHUSL | OIIPOC
TIPOrPAMMHPOBAHMS | BbIPAIKEHHUH JINTEPATYPBI Python : yuebHoe

nocobue / P. A.
Cy3u. — 3-e u3n. —
Mocxkga :
Wurepuer-
YHUBEpCUTET
WNudopManoHHBIX
TexHomoruit
(MHTYUT), Aii I1u
Ap Memua, 2020. —
350 ¢c. — ISBN 978-
5-4497-0705-5

Tema 2.10. Ilpome:kyrounas arrecranus (1 gac)

Camocrositenbras padora (1 uac). [IpopaboTka MaTepuasa ZOMOIHUTENLHOM JIATEPATy PbI

110 TeMe.
Jluakruueckue
eJIMHUIIBI, dopmbl VuebHo-
HanmenoBanue . QopmMma
BLIHECEHHBIE Ha CaMOCTOSITENILHOM | METOJUYECKOe
TEMBbI KOHTPOJIS
CaMOCTOSATENIbHOE | paboThI obecrieueHme
HU3YyYEHHE
[Ipomexcyrounas | OcHOBBI [IpopaboTka Cy3u, P. A. S3bIK | ycTHBIH
arrecTarus IIPOTPAMMHPOBAHUS | JOTIOJIHUTEIBHOM | IIPOrPaMMUPOBAHMSL | ONIPOC
Ha si3p1ke Python JIMTEPATYPbI Python : yuebGHoe

nocobue / P. A.
Cy3u. — 3-e u3n. —
Mocxksa 1
Wurepuer-
YHUBEpPCUTET
MHpopMalMOHHBIX
Texuonoruit
(MHTYUT), Aii [1u
Ap Menana, 2020. —
350 ¢c. — ISBN 978-
5-4497-0705-5
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4.2.5. OueHo4HOe CPEACTBO ISl TEKYLIETO KOHTPOJIS:

Tema 2.1. fI3pIx mporpammupoBanus Python m ero Mecto cpeid Jpyrux s3bIKOB M CHCTEM
IIPOrpaMMHUPOBAHUS

1.  M3meHseMble U HeM3MEHsieMble THITbI JaHHBIX

2. XemwupoBaHHE

3. Buawi ctpox

4. JlamOna-BeIpaskeHHs

Tema 2.2. bazoBble KOHCTPYKLUHM A3bIKa IIPOrpaMMupoBanus Python

1.  Cnucku

2. Hreparopsl 1 rerepaTopnl

Tema 2.3. KoprexH, ClIUCKH, CIOBapH, MHOXKECTBA

3anaua;

Onpeniennte, 4TO HAXOMUTCS B KAKIOH IePEMEHHOM, H CPABHHTE CBOM IPEAOI0KEHHS C

OTBCTOM.

AO={a"1,'c:3,'b":2,'" 5, 'd" 4}

Tema 2.4, OyHKUMH U KOJNEKIUH

1. Co3zpanue pyukinnuu

2 Br13oB ¢yHKITHE

3. HMmeHoBaHHbIE H HEMMEHOBAHHBIC APTYMEHTHI (yHKIHi
4

(I)YHKIIHH C IEPEMEHHBIM YHCJIOM apryMeHTOB
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5. Ilepebop (for)

6.  OyHKUHA KaK 00BEKT LIEPBOTO MOPSIIKA

Tema 2.5. Monynu u makeTs!
1.  Cozpanue momyJs
Wmnopr nakera
Co3pnanue cobCcTBEHHOTO MakeTa

2
3
4, BaxkHel1ue cTaHaapTHBIE TTAKETHI
5. Tlomcucrema pip

6

Ycranoska CTOPOHHETO MOIYJIA

Tewma 2.6. Pabora ¢ ¢aiinoBoii cucremoit
Paborta ¢ (aiinamMu u kaTanoramu
OcHoBHbIE onepaItyy ¢ (aitnamu.
OcHOBHEIE Orepamy ¢ MyTSIMH K (aiiiam.

PexypcuBHbIi 06X0/ Karanora.

e

O06paboTka mapaMeTpoB KOMaHHON CTPOKH

Tema 2.7. Mckimodenus u oGpaboTka ormubok
1. Tlonsatue o6 UCKIFOUEHHH

2. Bwibpoc uckmoueHus

3. IlepexBar HCKIIOYEHHSI
4

CTaHJIapTHI)Ie HCKJIFOYEHHSI

Tema 2.8. Perynspusie BeIpaKeHHs!
1. IlousaTHe 0 perysipHOM BBIPAKCHHH
2. CHHTaKCcHC peryJsipHbIX BBIPa)KeHHI

3. IlpumeHeHHe peryJsipHBIX BhIPAKEHHH

Tema 2.9. DnemeHTH! QYHKIMOHAIBHOTO IPOrPAMMUPOBAHHS
1. Kappuposanue
2. 3aMblKaHHe

3. llousTHe 0 jiekopartope



Tema 2.10. ITpomerxyTouHas aTTecTarst

buner Nel

1. TlpuRIMD THHAMHYECKOW THITH3AIHH.

2. OCHOBHEIE OTIEPAIHH C KOPTEKEM.

3. IlpuBenmuTe mpuMep Koja Ha KCIoJb30Banue nepebopa (for).
4. TlpueauTe npuMep KoJa ¢ HCNoJIb30BanueM (yukiuy filter,
g

Crnosaps. OCHOBHEIE OTIEpalMK CO CIOBAPEM.

Buner No2

1. VmeHOBaHHBIE U HEHMEHOBAHHbIE APTYMEHTHI (DY HKIIHIA.

2. Cospanne QyHKIMH (IIPUBECTH IIPUMED KOJA).
3. Omneparopsl break u continue.
4. llpueenuTe npHMep KoJa Ha ucHoib3oBanue nepebopa (for).
5. llousTHe Komnekiun.
buner Ne3

1. MmnoxectBa. OCHOBHBIC ONEPALHH ¢ MHOKECTBOM.
MeHOBaHHBIE H HEHMEHOBAHHBIE APIyMEHTEI (Y HKIIHH.
[IpuBenuTe mpuMep Kojia Ha UCTIOIL30BaHHeE IaMOa- Py HKITHH.

[IpuBennre npumMep Koza Ha HCMOJB30BaHKe nepebopa (for).

o e B

Tune! naHEBIX: YHCHa, CTPOKH, CIMCKH, JIOTHYECKHH THI, None.



4.3. Pabouas nporpamma moxyusi 3 «IIporpammupoBanue Ha si3bike Python. Yposens 2.
AJIrOpHTMBI, padoTa ¢ JAHHLIMID
4.3.1. Uenp m3yueHus Momyis: chOpMHPOBAThL Y 0OYUAIOMMXCS 3HAHMUS, HABBIKA M YMEHHS B
obacT paspaboTKH, OTIAJIKH, HPOBEPKH PabOTOCIIOCOOHOCTH, MOIH(HKAIIUH KOMITBIOTEPHOT0
IIPOTPaMMHOT0 00eCIICUeHHS.
4.3.2. 3ajaun u3yUyeHUss MOIYJIA:
*  OCBOHTB IIPHHIIUIIBI CO3/[@HHUs KIIACCOB, HACJICIOBAHMS H OIMMOP(H3MA;

¢ H3YYHUTL OCHOBHBIC &JITIOPUTMEI COPTHPOBKH U ITIOHCKA,

chopMHUPOBATE yMEHHS OLEHHBATH CIIOKHOCTL ANTOPHTMOR;
*  HAy4uThCs BBIOMpPATh MOAXOAIIHE (OpMAT XpaHeH s JAHHBIX JUIs TPHKIaIHON 3a1aUH.
4.3.3. IInauupyemble pe3ysibTaThl 00ydeHHsI

IIporece n3yyenus pasaena HarpasiieH Ha (OPMUPOBAHUE CIIEITYFOLIMX KOMICTEH M

DOopMBbI U METOBI
Kon 00y4eHus,
- [lepevens muaHMpyeMbIX pe3yIbTaToB 00yYeHUs CrI0coGeTBYIONIE
110 MOJIYITIO (popMHpOBaHHIO
U Pa3BHTHIO
KOMIIeTEHIHH
3HaTh: ®opmel 00yueHHS:
MeTtone! u cpeicTBa IPOEKTHPOBAHs ®porTanbHas.
KOMITBIOTEPHOIO NPOrPaMMHOTO 00eCIieueHHsL. Mertoap! 00yueHHS:
YMern: TIEKIUH,
OTIK-8 [IpuMenaTs METObI M CpesIcTBA IPOEKTUPOBAHHS IIpaKTHYeCKHe
KOMITBIOTEPHOI'O [1POrPAaMMHOTO 00eCIEUeHHs, 3aQHATHS;
CTPYKTYp JAHHEIX, 0a3 JaHHBIX, TPOrPaMMHBIX CaMOCTOSITEIbHAS
uHTepdeicos. pabora.
Baajers:
IIpoekTupoBaHueM CTPYKTYp JAHHBIX.

4.3.4. Coneprxanue Kypca

Tema 3.1. Kitacebt 1 06bekThI (6 4acos).

Jlexunu (4 vaca). Beenenne B 00BEKTHO-OPHEHTHPOBAHHOE MPOrPAMMHPOBAHHE (OOID).
Knace u sxsemmisip knacca. Jlanupie 3K3eMILIIpa, METO/BI K3EMILIAPA H CBOMCTBA 3K3eMILISAPA.
Cosyanue cobeTenHoro Kiacca. Mukancysims. ATpu6yThl Kiiacca.

[paktuyeckue s3amstust (1 wac). PaspaboTka COOCTBEHHBIX KIIACCOB. Onpenenenue
HYIKHBIX METOJIOB M CBOMCTB KyaccoB. Co3anue HECKOJIBKHX 00bEKTOB.

CamocrosrensHas pabota (1 yac). [IpopaboTka MaTepuana TOMOIHHTENBHON JTUTEPATYPhI

IO TEeME.



Jlunaktaueckue

Hanvenosanue | &0 1L o . | YueOno-meronuueckoe | dopma
BBIHECCHHBIEC HA | CAMOCTOATENBHOM
TEMBI obecnieueHue KOHTPOJIS
CaMOoCTOSATENBHOE | paboThI
M3yUYCHHE
Knaccrt u | UreHue u | [Ipopaborka Memyapro, B. M. SI3bIK | yCTHBIN
00BEKTHI M3MEHEHHE JOTIOJIHUTENBHOH | IPOrpaMMHPOBAHKS onpoc
arpulyTa. JTUTEpaTypbl BBICOKOI'O YPOBHSI
Python. GOyskunm,
CTPYKTYPBI JIaHHBIX,
JIOTIOJNIHUTETLHEIE
MOJTYJIH yuebHOe
nocobue / B. M.
Henynpko. — PocTos-
Ha-/lony, Taraupor
HsparensctBo FOskHOrO
(enepanbHOro

yHHBepcHTeTa, 2017, —
107 ¢. — ISBN 978-5-
9275-2648-2

Tema 3.2. Hacaenosaune (5 yacos).

Jlexuun (3 waca).

Pons nacnenopanust B OOIl, monsTHe wepapXum HacelIOBaHMI.

Ipunnun yruaol Tunusanuu. [lonsrie GasoBoro Kiacca M NMPOM3BOJHONO Knacca. (DYHKIHs

isinstance u ee nmpumenenne. Co3nanne MPOU3BOIHOTO KIIAcca.

IIpaxTryeckue 3anstust (1 yac). Pacinnpenne roToBBIX KIACCOB.

Camocrosrensnas pabora (1 yac). [IpopaGoTka MaTepuana 10MOIHHTEIBHOI JIUTEPATYPhI

10 TeMe.
JluiakTHyecKne
Haumenosanue SEFTHTIEL, Popus .. | YuebHo-MeTOmHueckoe | ®opma
BBIHECEHHBIE HA | CAMOCTOSITEIIbHOM
TEMBI obecrieueHue KOHTPOJIA
CaMOCTOATENIbHOE | pabOTEI
H3YUCHHE
Hacnenopanne | [lpumenenue IIpopabotka ®apadponos, A. C.| ycrHbIH
9K3EMILISAPOB JononHuTeNlbHOM | IIporpaMMupoBanue Ha | ompoc
0aszoBoro U | JIUTepaTypsbl SA3bIKE BBICOKOT'0
IIPOU3BOJIHOTO YPOBHS: METO/IHYECKUE
KJiacca. yKazaHust K
IIPOBEJCHHUIO
nabopaTopHbIX  pabor
1o Kypcy

«IlporpammupoBanuey /
A. C. DapadonoB. —
Jlunenk Jluneuxui
rocy1apCTBEHHBIHI
TEXHHYECKHH

YHUBEPCUTET, 9BC
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ACB, 2013. — 32 ¢. —
ISBN 2227-8397.

Tema 3.3. AGerpakTHbIe Kiaces! H noauMopdusm (6 yacos)

Jlexmun (4 waca). Iomumopduam. Ilpunuun DRY u WET. Tlomstae aberpakumy.
3HAKOMCTBO ¢ a0CTPAKTHBIMU KJIacCaMH s3bIKa [porpaMmMuposanns Python. Ilomena MeTonos B
npou3BojHoM Kitacce. Ilomimopgubie knacenl, Kontelinephble THIbL bubIMOTEUHBIE MOIYH
collections u collections.abe. [Ipumenenne KoHTEHHEPHBIX THIIOR.

IIpakTnyeckue 3ausTus (2 yaca). IMIuieMeHTaLUS HOBBIX METOIOB.

Tema 3.4. AAropuTmMb1 COPTHPOBKH H TIOHCKA B sI3bIKe IporpaMmuposanus Python
(6 vacoB)

Jlextmu (4 yaca). Cnoxnocts anropurmos, O(N)-aotauws. Tris coptuposku. OCHOBHBIE
aIFOPUTMBI COPTHPOBKHM W TIOMCKA. OTanbl paspaboTku anroput™a. PaspaboTka Ha s3blke
nporpaMMupoBanis Python onTUMansHBIX aITOPHTMOB ITOHUCKA.

[Ipakruueckue 3anstus (1 wac). Peanmsamms anroputMa pemrenus sagaun CyHoKy Ha
a3pike Python.

Camocrosrenbhas pabota (1 uac). ITpopaGoTka MaTepuaa JA0MOTHHTETBHON THTEPATY Pl

110 TEME,

Junakrnyeckue
CIMHHUIIE],
BEIHECEHHbIE Ha
CaMOCTOSITEJIEHO
€ U3yueHHe

DopMBI
CaMOCTOSITEIbHO
i paboThsI

YuebHo- @opma
METOHYECKOE KOHTPOJT
obecnieueHue A

Haumenosanue
TEMBI

ANropuT™MBI
COPTUPOBKH I/I
IIOHCKAa B  s3BIKE
[IPOrpaMMHPOBAHH
s Python

OnTumMuzanys
arOpPHTMA

[IpopaboTka
JIOTIOJTHUTEBHOH
JTUTEPATYPBI

[enympko, B. M.
SI3bIK
IIPOrPaMMHPOBAHH
1 BBICOKOTO YPOBHSI
Python. ®ynkiuu,
CTPYKTYPBI
JTAaHHBIX,
JIOIIOJIHUTEJIbHEIE
MOAyJH @ yueDHOe
nocobue / B. M.
Hlenyasko. .
Pocros-na-Jlony,
Taraupor
N3pnarenscrBo
[OxHOTO
(benepaibHOrO
YHUBEPCHUTETA,
2017. — 107 ¢. —

YCTHBIH
onpoc
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ISBN 978-5-9275-
2648-2

Tema 3.5. Auropurmbl noncka Ha rpadax (5 1acos)

Jlexuuu (4 vaca). Beenenue B Teoprio rpad)oB, OCHOBHBIE alrOPUTMEI Ha rpadax. Teopus
rpados. [lpencrasnenne rpados B s3bike nporpammuposanus Python, ITonck B mupuny. [Toxck
B riyOuHy.

[Ipakruueckue sanarus (1 wac). Mmmemenramps rpada B si3bIKe MPOrpaMMHPOBAHHS
Python. Haxoxnenue kparyaifiero nmytu npoesna Ha npumepe rpada CTAHIHE MOCKOBCKOTO

METPOIIOJIUTEHA.

Tema 3.6. 3anucu nannpix. PaGora ¢ nannbiMu cucrembl SQLite (5 yacos)

Jleximu (3 waca). Paspabortka crpykrypst mannbix. CoxpaHeHue maHHbBIX. CIHCOK H
3amHch. 3anucd u Tabnmubl. Yremue u 3amuch. [loHstue 06 0GBEKTHO-PENSLHOHHOM
COOTBETCTBHH.

Ipakruyeckue 3anstus (1 yac). XpaHenue AaHHbIX HoJb3oBareneii B CYBJ] SQLite.

CamocrosrenbHas pabora (1 uac). IlpopaboTka Marepuana JOMOTHATENLHOM THTEPATyPbI

110 TeMe.
Junaktuueckue
HanmenoBauue CHEHHLEE, Dopmbt . | Yuedno-meronuueckoe | ®opma
BBIHECEHHBIE HA | CAMOCTOSATEIIBHOM
TEMBI _ obecnieuenwe KOHTPOJIS
CaMOCTOSTENbHOE | padOoTHI
H3yUYEeHUE
3anucu Hcenonezopanue | ITpopaGorka lenynexo, B. M. 53k | yeTHBIH
JTAHHBIX. CVBJl  SQLite | 10mONTHATENBHOM | MPOrpaMMHpPOBAHHUS orpoc
Pabora C| Wil  XpaHEHHs | JIHTEPATypPhI BBICOKOTO YPOBHS
JAHHBIMH JlaHHBIX  rpada Python. DOyHKIMH,
CHCTEMBI MOCKOBCKOTO CTPYKTYPBHI JIAaHHBIX,
SQLite METPOTIONIUTEHA JIOTIOJTHUTEJIBHEIE
MO JTH yueOHoe
nocobwe / B. M.
[lenynpxo. — Pocros-
Ha-Jlony, Taraupor
Hznarenscrso FOsknoro
(benepanbHOTO
yHusepcurera, 2017, —
107 ¢. — ISBN 978-5-
9275-2648-2

Tema 3.7. Xpanenue JanHbIX BHe IPOrpammsl (5 uacos)
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Jlexumu (4 uaca). TloHaTue o cTpykrype JaHHbIX. MCmonb3oBaHue CTPYKTYpBI JUIst
XpaHeHHs JJaHHBIX. XpaHeHHe JAHHBIX BHE A3blka nporpamMupoBanns Python. Coxpanenue u
BOCCTAHOBJIEHHE JMaHHbIX. bubnuoteunsnid Momyns pickle u shelve.

Hpakriyeckne sanstus (1 vac). CoxpaneHne JaHHBIX rpada H HCIONB30BAHHEM MOIYJIs

pickle.

Tema 3.8. PaGora ¢ nanubivu JSON B s3b1ke nnporpamvuposanus Python (6 uacos)

Jlexumu (4 uaca). 3nakometBo ¢ Gopmarom JSON. Pabora ¢ popmarom JSON B s3bike
nporpammupoBanus Python. Cepuanusauus u gecepuanmzanus daiinoB JSON B s3bike
nporpammuposanus Python. Xpanenne faHHBIX BHE sI3BIKA pOrpamMMupoBanns Python.

Ipaktuyeckue 3anarus (1 gac). CocrapieHne rpada MOCKOBCKOTO METPOIONHTEHA Ha
ocHoBe aiina JSON,

Camocrostensuas pabora (1 4ac). IIpopaboTka Marepuaia JOMONHATENLHOM JTHTEPATY PBI

110 TEME.
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Tema 3.9. IIpome:xyTounast arrecrauus (1 yac)

CamocrostenbHas pabora (1 yac). [TpopaGoTka MaTepuaa JIOMOTHATEILHOH THTEPATY PbI

IO TEME.
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4.3.5. OueHoYHOE CPEACTBO JUIS TEKYIIEro KOHTPOJIsS (NPHMEPHBIE BONPOCHI JUIS YCTHOTO
orpoca):

Tema 3.1. Kitaces! n 00beKThBI.

1. Kax mpousBojures oTaaKa MporpaMMel B sisbike mporpammupoBanus Python? Moo

BBINOJIHUTE Python-ko1 nnoiaroso?

2. PaccmotpuTe /1Ba MO/IX0/1@ HIIKE JUIST HHHIMAIH3AIHN MAcCHBA M MAaccHBOB. B uéM pasuuua

MEXKIY STHMH IIOAXOJaMH M IIOYEMY BaM CIIEYET HCIOJIB30BATE TONLKO OJIMH U3 HUX?

# WHuumanuzaums maccusBa -- metog 1

X = [[1,2,3,4]] * 3
X
[[1, 2, 3, 4], [1, 2, 3, 4], [1, 2, 3, 4]]

# WHUUManusauma maccusa -- meTopq 2

y = [[1,2,3,4] for _ in range(3)]

y
{[1.! 21 3-‘ 4,]) [1J 2) 3) 4]) [lJ 2J 3-1 4]]
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Tema 3.2. HacaenoBanue

1. Yro Takoe NumPy? ITouemy my4ine ucrons3oBars MaccuBbl NumPy BMECTO CITHCKOB S3bIKa
nporpamMmmupoBanns Python?

2. Kak MoxHO co3/1aTe MacciB NumPy B si3bike niporpammuposanns Python?

3. 3aueM MCIOIB30BATH IEKOPATOPBI (PYHKIHN?

Tema 3.3. AGcrpakTHbIE KIacchl B NOJHMOPPUIM

1. Yro rakoe @classmethod, @staticmethod, @property?

2. Co3paiite nexoparop, 3arHCchIBAEMBII B JIOT.

Tema 3.4. AnropuT™bl copTHPOBKH 1 noucka B Python
[TocmorpuTe Ha HEOOJNBIION IEKOPATOP, KOTOPHIH MOYKHO HCITONB30BATH JUIS 3aITMCH HA3BAHUS

000 (PYHKIMH H TOTO, YTO OHA JIEJIAET:

import logging

def log(func):

wunn

Nlorupyem Kakana QyHKUMA Bbi3bIBaETCA

def wrap_log(*args, **kwargs):
name = func.__name__
logger = logging.getlLogger(name)
logger.setlevel(logging.INFO)

# OTkpbiBaem dain noros ANA 3anucu

fh = logging.FileHandler("%s.log" % name)

fmt = "%(asctime)s - %(name)s - %(levelname)s - %(message)s'
formatter = logging.Formatter(fmt)
fh.setFormatter(formatter)

logger.addHandler(fh)

logger.info("Bbi3oB QyHKUMK: %s" % name)
result = func(*args, **kwargs)
logger.info("Pe3ynbTaT: %s" % result)

return func

return wrap_log



@log

def double_function(a):

if __name__ == "_main__":

LT

YMHOXaeM nony4eHHblii napameTp

INIRT

return a*2

value = double_function(2)

Tema 3.5. Anropur™msl noucka na rpagax

1.

2.

Baejienue B Teopuro rpa)oB, OCHOBHBIE aJITOPUTMEI Ha rpadax.
Teopus rpados. Ilpencrarnenne rpados B s3blke NporpaMmmupoBanus Python,
[Touck B mupuHy.

Iouck B riryGuny.

Tema 3.6. 3anucn nanueix. Padora ¢ ganusimu SQLite.

1.
2%

PazpaboTka cTpyKTyphbl JAHHBIX.
CoxpaneHne JJaHHBIX.
Cnucoxk u 3amuck. 3anucu u TabIHIbL.

Yrenwue u 3amnuck, [Torstue 06 06T>BKTHO-}J€II$IHHOHHOM COOTBETCTBHH.

Tema 3.7. Xpanenue JaHHBIX BHE NPOrpaMMBbI

L.
2.
3

[TonaTue o CTPyKType HaHHBIX.
HMcnons3oBanne CTPYKTYPBI ISt XPAHEHHUS! JAHHBIX.

Xpanenue JJaHHBIX BHE A3bIKA IPOrpaMMHpoBanus Python.

Tema 3.8. Pabora ¢ gannsivii JSON B Python

1

3naxometBo ¢ hopmarom JSON. Pabora ¢ Gopmarom JSON B s13bIKE IPOrpAMMHPOBAHHS
Python.

Cepunanusarus u iecepuammanus paiinos JSON B s3bIKe IPOrpaMMHEPOBAHHS] Python.
XpaHeHue JIaHHEIX BHE SI3bIKA IIPOrpaMMEpoBanus Python.

Coxpanenue nanneix B ¢aiin JSON,

Tema 3.9. IIpomeskyTounas arrecranust



Buner Nel

1.

Kiace n sksemMmiap kiacca. ATpuOyTBI U METO/IbI 9K3eMILISIpA.

2. Cnoxuocts anroputmos, O(N)-notanus.
3. llpuBenute npuMep KoJa CO31aHMs IIPOU3BOJHOTO KIIacca.
4. Tlowck B IIMPHHY: IPHHIAI pabOTHL.
5. Cepuanuzanus u jecepuannzanis JSON B Python.
Buner Ne2
1. HWuxancymsmus. AtpubyThl Kiacca.
2. OCHOBHEBIC AIMOPHTMBI COPTHPOBKH.
3. Ilpueemure npumMep Kojaa abCTPakTHOroO Kinacca (MoyIib abc).
4. Ilpencrasnenue rpados B Python.
5. Mopynu pickle u shelve.
Bunet Ne3
1. HacnenoBanue, yruHas Tunusanus, QyHKIHS isinstance.
2. Iomumopduam. IMpunnun DRY.
3. Ilpusenure npumep xoja sarmucu jauubix B CYBJ] SQLite.
4. llouck B riryGuny.
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S. YCJIIOBUA PEAJIM3ALIUA JAIIII

5.1. Opranmzauuonnslie ycaoBusa peanuzauun JITTT

HaumenoBanue HaumenoBanue o6opyioBaHus, MPOrpamMMHOTO
Bun sansarus
ayAHTOPHUH o0ecrieueHus
Aynuropust s | Jlexiu IK ¢ noctynom B MHTEpHET H BO3MOMKHOCTHIO
IIPOBEICHHSI npocmorpa (daiinos B dopmare *.ppt, *.pptx,
TEKIUi/ceMiuHapoB *.pdf, mpoekTop/TeneBu3op/MOHUTOD.
AyJuTopus i | [lpaktuueckue IIK ¢ nocrynom B MHTepHET H BO3MOMKHOCTHIO
NPOBECHUS 3aHSATHS npocMmoTpa QaiinoB B dopmare *.ppt, *.pptx,
JIEKIMH/CeMUHAPOB *.pdf, mpoekTop/resieBU30p/MOHHTOD.
Aynutopust st | CamocrosrensHas | ITK ¢ goctynom B MHTEpHET H BO3MOXKHOCTBHIO
NPOBEACHHUS pabora npocmorpa ¢ainos B Gopmare *.html, *.doc,
JNEeKIHH/ceMIHAPOB *.docx, *.pdf, *.djvu.
Aynuropust st | Urorosas IIK ¢ nocrynom B MHTEpHET H BO3MOMKHOCTBIO
IIPOBEICHHS aTTecTaIus npocmotpa ¢aiinos B (opmare * html, *.doc,
NEeKUKH/ceMUHapoB *.docx, *.pdf, *.djvu, nmer Gymarm dopmara
A4, pyuxa.
5.2. Ileparoruyeckue ycjaosus peasuszanun JIIITT
Peammsanms  nmporpammer  obBecneunBaeTcs IIPENOo/IaBaTeIbCKUM COCTaBOM,
YIOBJIETBOPSIOLIHM CIEYIOIIHM YCIOBHSIM:
- HalHYMe BBICIIEr0 MPO(ECCHOHANBHOrO 00pa3OBaHMUs, COOTBETCTBYIOLIEE MPOMUIIO

MPOrpamMMBI, H3 YHCIIA ITATHBIX NIPerioiaBarTesiel, Uin MPUBJIEUCHHBIX Ha YCIOBMIX [10YACOBOH
OIJIATEL TPy a;
- 3HAYUTENIBHBIA OMBIT NPAKTUYECKOH JEATENBHOCTH B COOTBETCTBYIOWIEH cdepe W3 umcna

HITaTHBIX Hpenoz[aBaTeneix‘I HITH TIPUBJICYEHHBIX HA YCIIOBHUAX [TOYACOBOH OIIIaTHI Tpyna

5.3. Yuebno-merouueckoe obecneyenue JIIT1

OcHoBHas muTepaTypa:

1. Kymckosa, M.A., bassr annsix: yuaebuuk / M.A. Kymckopa. — Mocksa: KuoPye, 2022. —
400 c. — ISBN 978-5-406-09667-3.

2. lonyskroa, H.P. PaspaGorka BeG-npmioxennii: yueGHoe mocobGue s By30B / H.P.
Iomyskrosa. — 2-e u3n. — Mocksa: Mamarenscrso [Opaiir, 2024. — 204 ¢. — (Bbicuiee
obpazoBanue). — ISBN 978-5-534-18645-1.

3. T'mupenxo, ML.I" Texuonornu u MeTo/s! MpOrpaMMHpOBaHHs: yueGHOE TOCOBHE JuIs BY30B
[ U.I'. Trunenko, ®.@. [Masnos, J11O. ®enopos. — 2-e U3, nepepab. u jgon. — Mockaa:
Wspnarenscrpo IOpaiit, 2026. - 241 ¢. — (Boicuuee o6pasopanue). — [ISBN 978-5-534-18130-
2.
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4.

Kynpasnesa, M.A. [lporpammuposanne: teopust THIIOB: yueOHOE TOCOBHE Julsl BY30B /
N.A. Kynpssnesa, M.B. [1Isewkuii. — 2-e n3a., nepepab. u jor. — Mocksa: M3narenscTBo
IOpaiit, 2024. — 652 c. — (Beicuiee o6pasosanue). — ISBN 978-5-534-11088-3.
Kosanesckas, E. B. Meroul mporpaMmupoBatnst : yuebrnoe nocodue / E. B. Koanesckas,
H. B. Komnesa. — Mocksa : EBpasuiickuii oTkpbiThiii nacTHTYT, 2011, — 320 ¢. — ISBN
978-5-374-00356-7.

Hlenynexo, B. M. SI3pik mporpaMMHEpOBaHHs BBICOKOro ypoBus Python. ®yHkium,
CTPYKTYPBI JaHHBIX, IONOTHUTENIBHBIE MOYJIH : yueOHoe nocodue / B. M. llenyapko. —
Pocros-na-/lony, Taranpor : M3narenscrBo KOxkHoro desepansoro yuupepcutera, 2017,
— 108 c. — ISBN 978-5-9275-2648-2.

JlonionHuTenbHas nuTEparypa:

1.

Cysu, P. A. SI3p1k mporpamMuposanust Python : yuebuoe nocoGue / P. A. Cysn. — 3-e u3,
— Mocksa : UnTeprer-Yuusepenter Mudopmamuonnsix Texnonoruit (MHTYUT), Ait Tu
Ap Menua, 2020. — 350 c. — ISBN 978-5-4497-0705-5.

Kynpsimes A.B., Cperauikos I1.A. BBezieHre B coBpeMeHHbIe BeG-TeXHOIOTHH: yuebHOE
nocobue / Kyapsmes A.B., Cseramkos I[LA. - Wuarepner-Yuupepcurer
Mudopmannonnsix Texunomoruit (MHTYUT), At Ilu Ap Meaua, 2024. — ISBN 978-5-
4497-2388-8

[pemepn K. SIspik C. Macreperso nporpaMMupoBaHusi. [IpUHIMIIEL, [IPaKTHKH |
nartepHsl / nep. ¢ anr. A. H. Ciunkana — M.: JIMK IIpecc, 2023. — 300 c.

Hownanex Kuyr: Mekycerso nporpammupoanns. Tom 1. OcHoBHBIE anropuT™el/ mep. ¢
auriL. Tpury6 C. I'., lopaunenko 0. T, Kpacukos W. B. — M.: Buneswmc, 2019. — 720 c.
Busmu JI. M. SI3pik nporpammuposanus Python: ciipasounnk: [ep. ¢ anri/ Buzmu JI. M. —
Kues: TuaCodr, 2000. - 326 c. - ISBN 966-7393-54-2.

Joxeiime P., T'podd I1., BaituGepr H., Onmens 3. [k, SQL. Iommoe pykooacrso. M:
Buneame, 2014. 960 c.

Konnosmmu T., Berr K. basel nauubix. [IpoekTHpoBanue, peanusamus U CONPOBOXKIECHHE.
Teopus u npaxruka. M: Bunbsame, 2017. 1440 c.

Buzyanbroe nporpaMmuposanue Ha ocHoBe 6uOIMOTeKH MFC : MeToHYecKHe YKa3aHUs
K J1adopaTopHbIM pafoTam 1o Kypcy «BusyasbHOe [MpOrpaMMUpPOBAHHEY IUTA CTYACHTOB
Harpapierus 09.03.02 MudopmannoHnbie CHCTEMBI M TEXHOJIOIHU / cocTaBuTen A. S,
Jlaxos, P. E. bopimko. — Caparos : Bysosckoe o6pazosanue, 2016. — 57 ¢. — ISBN
2227-8397.
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9. ®apadonos, A. C. IlporpaMmmupoBaHHE Ha s3bIKE BBICOKOTO YPOBHS : METOJHYECKHE
yKa3aHus K IPOBENEHHUIO JTadopaTopHbIX padot no kypey «lIporpammuposanune» / A. C.

®Gapadonos. — Jlumenx : JIumenkuil rocy 1apcTBeHHBINH TeXHHICCKHH yHUBEpcuTeT, DBC
ACB, 2013. — 32 ¢. — ISBN 2227-8397.

5.4. Meroauyeckue peKoMeHIaHH

HIIIT mocTpoena 1o TemaTH4ecKOMY NpPHHIMITY, K&K pasien npeacTapnser coboit
JIOTMYECKH 3aBEPIICHHBIH MaTepHall.

IlpemonaBanyie nporpaMMbl  OCHOBAHO HA JIWYHOCTHO-OPHEHTHPOBAHHOMN TEXHOJOTHH
00pa30BaHKs, COYETAIONIEH Ba PABHONPABHBIX ACIEKTa 3TOTO Mpolecca: o0yueHue U ydyeHHe,
JIMYHOCTHO-OpHEHTHPOBAHHBIH TIO/IX0/I PA3BMBAETCSA IIPHM YYaCTHH CIyIIAaTeNell B aKTHBHON
paboTe Ha NPAKTHYECKHX 3aHATHSIX. JIMYHOCTHO-OPHEHTHPOBAHHBIN TMOJXOJ HAIPABICH, B
NEPBYIO OuYepelb, HA Pa3sBUTHE HHIMBHIYAIbHBIX CIIOCOOHOCTEH 0OyJalommxcs, co3jaHHe
YCTIOBHH JUISL PasBUTHsL TBOPYECKOH AKTHBHOCTH CIyINATess H pa3paboTKe HHHOBALHOHHLIX
HICH, & TaKKe HA PA3sBUTHE CAMOCTOATENBHOCTH MBIIUICHHS TPH PELIEHHH y4YeOHBIX 3ajay
pa3HBIMH CTIOCOOAMH, HAXOXKICHHE PAIlHOHAIBLHOIO BAPUAHTA PELICHHs, CPABHEHHS H OMNCHKH
HECKOJIPKMX BapHaHTOB HMX pPELICHHA M T.OL. 3TO CrnocoOCcTBYeT (hOPMUPOBAHHIO NPHEMOB
YMCTBEHHOH JIEATENLHOCTH II0 BOCIPUATHIO HOBOIT HMHGOPMALMH, €€ 3alOMHHAHUIO H
OCO3HAHHIO, CO3HAHUIO 00PA30B JUlsl CIIOKHBIX MOHSTHI H IPOLIECCOB, MPHOOPETEHHIO HABBIKOB
MIOMCKA PEIIEHHH B YCJIOBHSIX HEOIPEICIIEHHOCTH.

[IpakTryeckue 3ausThsl NPOBOAATCS U TPUOOPETEHUs! HABLIKOB PEIICHHUS IPAKTHYECKUX
38744 B IpeMeTHON o0nacTn MOy, 3aJaHHs, BBITONHAEMbIE HA IPAKTHUYCCKHX 3aHATHSIX,
BBITIOJIHAIOTCS C UCIIOIB30BAHHEM aKTHBHBIX M MHTEPAKTHBHBIX METOIOB 00yYEHHUS,

Camocrositenibias  pafota  ciaymiatenedl  npeiHasHayeHa I POPabOTKH
JOMOHHTENILHON JIMTEPATYPBI. Pe3ysibTaThl IPAKTHYECKHX 3alaHHil Ciymiateneil yIuThIBarOTCs
Ha UTOTOBOM aTTECTAIIUH.

Ilpy  wu3yuenunm Kypca IpeflyCMOTPEHBI  CHEAYIOIME METONBI  OpraHH3alUH W
OCYLIECTBJIEHU yueOHO-1103HABATEIHLHOM JIeITEIbHOCTH:

- 00BACHUTENIBHO-HILTIOCTPATHBHBINA METO;
- PENPOAYKTHBHBIH METOJ;

- YACTHYHO-IIOHMCKOBBIH METO/I.
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6. ®OPMbI UTOIOBOM ATTECTALIMU JIII1

Wrorosast arrectauus mposoauTes B (opMe 3adera JUIs IPOBEPKH chOpMHPOBAHHOCTH
KOMIETEHIHH, rosyueHHbIX B pamkax JIIIIT. PesynpraToM 3adeta clyar npaBHIBHBIE OTBETEI
Ha BOIPOCHI TecTa, cocTosmero 13 30 (Tpuanatu) BOpocos.

[To  pesynbraram MTOroBO  aTTecTalMM  CIYIIATENIO  BBICTABILIETCS  OlEHKA
«3AUTEHO/HE 3AUYTEHO»:

Ouenxa «3AYTEHO» BBICTaBIsICTCS CIIYIIATENIO, KOTOPBILL:

- IPaBHJILHO OTBETHUJI HE MeHee YeM Ha 75% BOIpoCcoB TecTa;

- TPOJIEMOHCTPUPOBAIl HEOOXOMMBIE CHCTEMATH3UPOBAHHBIE 3HAHHS M JOCTATOYHYIO
CTENEHh BIAJCHHUS IPUHUUIAMH TIPEJMETHOH 00JacTH TporpaMMbl, TOHHMAHHE HX
0coGEHHOCTEH M B3aMMOCBSI3b MEXIly HUMH B TEUEHHE BCero cpoka obyuenms o JITIT.

Ouenxa «HE 3BAYTEHO» crasures ciiyinareio, KOTOPbII:

- OTBETHJI IPaBHJIbHO MeHee ueM Ha 75% BOIpocoB TecTa;

- HMeeT KpaiHe cia0ble TeOpeTHYeCKHEe M IIPAKTHYCCKHE 3HAHHs, OOHApyKHBAeT

HECTOCOOHOCTD K IMOCTPOCHHIO CAMOCTOSITENBHEIX 3aKIIOUeHHH,
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7. OUEHOYHBIE MATEPUAJIBI UTOIOBOM ATTECTALIMU

7.1. IlacnopT KOMILIEKTA OLEHOYHBIX CPEICTB

[IpemeTsl onleHHBaHUS OOBeKTHI OLICHUBAHUS [ToxazaTenu oneHku
OIIK-8. Cniocoben | OTBeTsI Ha BOIPOCHI TECTA Komnyectso
pa3palaTelBaTh QITOPHTMBI M MPaBUIIEHBIX
NpOrpaMMBI, TPHTOJIHBIE  JUIs OTBETOB
MPAKTHYECKOr0 MPUMEHEHHS

7.2. KoMIIeKT OLIEHOYHBIX CPEACTB

7.2.1. Tembl U1sl IOATOTOBKH K 3a4€ETy:

1.

10.

1.

12

13,

OcCHOBHBIE IIOHATHS IpOTpaMMHPOBAHHS: aJlTOPHTM, [IPOrpaMmMa, JaHHBIe, THIIBI JJAHHBIX,

OIIEPATOPBI H BBIPAXKECHHU .

OcHoOBHI s13bIKa IporpaMmupoBanus Python: mepeMeHHBIC, KOHCTAHTBI, IHHAMHYECKAS

TUIIN3alMs U IpeoOpa3oBaHKe THIIOB.

Beox 1 BoIBoI manHbIX. JIuHeHHas cTPyKTYpa IporpaMMeL.

YenoBubie KOHCTpYKIMH 1 1uKisl B Python. Oneparopesr break, continue, pass.
OcHOBHBIE BCTPOEHHBIE THIIBI JaHHBIX Python: uncna, cTpoxu, oruyeckuii tum u None.

KOJUICKIIHH Pyth()l’l: CITHCKH, KOPTEKH, CJIOBAPH H MHOMECTBA, OCHOBHBIE OoIncpalid H

CpE3BI.

(DyHKIlPiI’II CO3JlanHe, BbI3OB, I1APAMETPBI, aAPIYMEHTHI, BO3BpalllacMbI€ 3HAYCHHA H

00J1aCTE BUIUMOCTH.

Wrepatopst, reHepatopel, renepatopHsie BeIpaxenus, Gyukimu map, filter, zip, reduce u

MO a-pyHKITHA.

Moy, nakeTbl M yCTaHOBKA CTOPOHHHX OHOIHOTEK C HCIIOJB30BAHMEM Pip.

Pabota ¢ aiinamu, katanoramu u mytsivu. Urenue, 3anuch 1 06paboTka JaHHBIX.
Hckmouenus u o6paborka onrubok B Python.

PerysnispHbie BHIpaKEHUs M HX IIPUMEHEHHE JUIsl TIOMCKA M 06PaGOTKH TEKCTOBBIX JAHHBIX.

OCHOBBI ~ ()YHKUMOHAITLHOIO ~ IIPOrPAMMHPOBAHHS:  3aMBIKAHMS, KApPHPOBAHHE W

JHEKOPaTOpELI.
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14. O0OBEKTHO-OpPHEHTHPOBAHHOE — IIporpaMmupoBanie B Python: kiaccsl, 0OGBEKTEL,

arpulyThl, METO/IbI, MHKAINCYJIALN, HACTIEIOBAHHE U TTOJHUMOP(U3M.

15. AITOpHTMBI ¥ CTPYKTYpPbI JaHHBIX: OLEHKA CIOKHOCTH, COPTHPOBKA M TOMCK, Ipadsl,

SQLite, pickle, shelve u JSON.

7.2.2. [lpuMepHBIe BOIIPOCHI TECTa sl IIPOBEICHUS HTOrOBO} aTTECTAINHN:

1. Yro rakoe aaropurm?

a) Habop ClyyaliHbIX KOMaH/I

0) KoHEUHas MOC/Ie/I0BATENLHOCTE JIeHCTBHI I PeLIeHNs 3a/1aun

B) (haiiy ¢ HCXOMHBIM KOJOM

r) 6a3a 1aHHBIX

2. Kaxoii TN JAHHBIX HCIIOJIbL3YeTCSt JIsl XPAHEHHS HeIbIX ynces B Python?
a) float

0) str

B) int

r) bool

3. KakoBs pesyanrar Boipamkenus 7 // 27

a)3

0) 3.5

B) 4

r) |

4. Kaxas GpyHKuust HenoJb3yerest 418 BbIBOAA JAHHBIX Ha YKpan?
a) input()

6) write()

B) print()

r) display file()
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5. Kaxas gyHKUHS HCIOAb3YeTCs st HOJYUeHHs JAHHBIX OT M0JIb30BaTe s ?

a) read()

6) input()

B) scan()

r) get()

6. Kakoii onepaTop HenmoJn3yeres 1Jist BeTBaeHHs?
a) for

0) if

B) def

r) import

7. Kaxoii MK 06bIYMHO HCTIO/IB3YeTCST 1151 nepedopa 3J1IEMEHTOB IOCJIeA0BATEABHOCTH ?
a) for

0) switch

B) case

r) select

8. Kaxoii oneparop 3aBepumuaer BbINOJHEHHE HKIA?
a) continue

0) pass

B) break

r) stop

9. Kakoii THII JaHHBIX NPeACTABIsAET c000ii H3MEHsIeMYI0 YIOPSA0YEHHYI0 KOLIEKIHI0?
a) KOpTex

0) criucox

B) MHOKECTBO

T) CTPOKa
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10. Kaxoii THII JaHHBIX XPAHHT NAPbI «KJI0Y — 3HAYEHHE» !
a) list

0) tuple

B) dict

r) set

11. Kak co3gath ¢pynkmuio B Python?

a) ¢ momolkio function

6) ¢ nomornkto def

B) ¢ nomoubio func

I') C MOMOLIBLIO NEW

12. Yo penaer oneparop return?

a) 3aBepiuaer nporpammy Python

0) Bo3BpallaeT pe3yJibTar U3 (OYHKIHHU

B) CO3JaeT MepeMeHHYIO

T') OJKJIFOYAET MOJY b

13. [last uero uenosib3yerest oneparop import?
a) s ynanenus ¢aiina

0) U1 MOAKIIOUSHHST MOJTYJIsI HIIH TIaKeTa

B) A7 CO3/IaHHMs Kjlacca

T) [U1s 3aIycKa IUKIa

14. Kakoii pesum oTkpuITHS (aiiia nenoansyeres s yrenus?

a)w



15. Jlas vero Memo/b3yeTcss KOHCTPYKIMS try...except?

a) 11t 00BABICHHS Kiacca

0) a1 00paboTKHU HCKITIOYEHHUI

B) JUlsl COPTHPOBKH CITHCKA

I') JUIsl MOOKITIOUEHHS OUGIHOTEKH

16. Urto Taxkoe peryaspHoe BbipaskeHue?

a) Pa3HOBHIHOCTE O3kl JAHHBIX

) maboH /IS morcka U 00paboTKH TekCTa

B) criocod 0ObsIBIICHUS Kiacca

r) popmar xpaHeHust H300paXKeH Wi

17. Yro npeacrapiser coboii iamoéaa-gpynKkuusn?
a) MMEHOBAHHBIH KJ1ace

0) aHoHUMHAas (DyHKIHS

B) Moaynb Python

r) 00paboTUHK HCKITIOYEHHH

18. Uro Taxoe gexoparop?

a) QyHKIHSA, H3MEHSIOIIAs MM PACIIMPSIOLIas OBEIEHHE APYTOH (yHKIHH
0) THII JAaHHBIX

B) Pa3sHOBH/IHOCTH LIMKJIA

r) hopmart ¢aiina

19. Yro Takoe K1ace B 006eKTHO-0PHEHTHPOBAHHOM IIPOIPAMMHPOBAHHH?
a) KOHKPETHOE 3HA4YeHHE NIEePEMEHHOI

0) omHCcaHKe CTPYKTYPHI U ITOBEIEHUS 00BEKTOB

B) (hailsl ¢ HacTpoiKaMu

I') KOMaH/a 3a1ycKa MporpaMMBI



20. Yro npeacrasasier codoi yk3eMILsp Kiaacca?

a) 00BEKT, CO3JIaHHbIH HA OCHOBE KJacca

0) uMst MOJLy JIst

B) YCIIOBHBII onepatop

I') CTPOKOBBIH JIMTEPaT

21. Yro Takoe Hacnenosaﬁﬂe?

a) ynajeHne o0beKTa

0) co3aHue HOBOTO KiTacca Ha OCHOBE CYIIECTBYIOLIETO
B) COPTHPOBKA 0OBEKTOB

r) npeoOpa3oBaHue CTPOKH B YHCIIO

22. Yro o3nauaer noaumopdhuzm?

a) BO3MOJKHOCTh OOBEKTOB Pa3HBIX KJIACCOB HCIIOIB30BAThL 00Ul nuTepdeiic
0) 3auper co3ganug 0ObEKTOB

B) 0043aTeIBHOE UCIIOJIL30BAHKE OIHOIO THIIA JAHHBIX
I') yIaleHHe METOJIOB Kiracca

23. Yrto nokazepiaer Horauus O(n)?

a) o0neM (aita

0) oLeHKy pocTa BpeMEHH HIIH PECYPCOB allfOPUTMA TIPH yBETHUEHHH Pa3Mepa BXOIHBIX

JIAHHBIX
B) KOJIYECTBO KJIACCOB
I') 9HUCIIO CTPOK TIPOrPaMMEI

24. Kako¥i airopuT™ HOHCKA UCIOJb3YeTCs A HOCIeA0BATEILHOT0 npocMoTpa

3JeMeHToB?

a) JIMHEWHBIH MOHCK

0) BOMYHBII ITOUCK
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B) IIOKCK B ITyOUHY

T') COPTHPOBKA CITHSIHUEM

25. Kakoii aropuT™ moHcKa HenoJb3yerest Auist 06xoaa rpada mo ypoBusiv?
a) DFS

0) BFS

B) JSON

26. s wero ucnoabsyerest SQLite?

a) Ul co3iaHus rpaduueckux HHTephencon

0) u1s paboTEI ¢ peNsiMOHHBIME Oa3aMu JJaHHbBIX

B) [UIA 3aITyCKa BUPTYaJIbHBIX MalllHH

T) st komrmuisiey Python

27. lns dero uenosbsyeres popmar JSON?

a) JUIsl CTPYKTYPUPOBAHHOIO XpAaHEHHUs U 0OMeHa JaHHBIMH

0) Julsl HaITMCaHUs LIHKIIOB

B) JUTsL CO3/IaHHSI KJIACCOB

T) JUlsl 3a11yCKa KOMaH/HOH CTPOKH

28. Yro rakoe cepuanuzanusn?

a) yJlaJieHue JaHHBIX

0) npeoOpasosanue obbeKTa B (OpMAT, IPUTOAHBIN JIs XPAHEHHS HITH nepeavu
B) COPTHPOBKA CITHCKA

I') IpoOBepKa CHHTAKCHCA

29. Kakas 0u0auorexka Python siBiisierest cranaaprom a/1st aHAIN3A TAGHYHBIX JAHHBIX?
a) Matplotlib

0) Pandas

B) pickle
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r)re

30. Kakoii moxysis cranapThoii 6ubanorexu Python nenosnssyeres fuist coxpanenus

00LEKTOB B JBOMYHOM BH/Ie H HX MOC/IEJYIOMEro BOCCTAHOBJIECHMUsI?
a) json
0) re
B) pickle

r) os
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