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Y4eOHblil UIAH JONMOJTHUTEIbHOH NPO(eCCHOHATBLHON MPOrPaMMbl

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

«CoBpeMeHHas1 pa3padoTka Ha si3biKe Python ot ocHOB K

ajaropurmam, ¢ ipUMEHCHUEM NCKYCCTBCHHOTO MHTCIJICKTA)»

/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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ITpomexxyTouHas
2.0 | P Y TectupoBaHue - - 1 -
aTTecTanus
Monayas 3 «Pa3padoTka nporpamMm ¢ nomoubo MU (BailOKoAMHI) HA SI3bIKE
nporpamMmupoBanus Python: oT ugen K roroBoOMy HHCTPYMEHTY € 3JIeMEHTaAMU
ATrCHTHOI'0 1moaxoaa»
[TonsiTue HamMcaHus KoJia ¢
nomoueo NN
(BaitOkoMHTA), €TO MECTO B
COBpPEMEHHOM pa3paboTKe u
OTJINYUE OT KIACCUYECKOTO
nporpammupoBanusi. 00630
Pa3pabotka porp p p
NH-uaroB n
porpamm ¢
OTEYECTBEHHBIX
nomoupo N
. MHCTPYMEHTOB,
(BaliOKOWHT) U
3.1 JIEMOHCTpAIMs Iepexoaa OT 2 - 2 -
HOBAas KyJIbTypa
UJIEU K TIEPBOMY BapHUaAHTY
IPOrpaMMUPOBAHUS:
KoJia.
ot UN-yata k
N3yuenue Marepuaios mno
FOTOBOMY PELLIEHHUIO
0a30BbIM CIIEHApUSAM
ucnoap3oBanus M-yaros
TSl pa3paboTKH.
[ToaroroBka KpaTkoro
OTIMCaHUs 33a/1a4, KOTOPYIO
MO>XHO aBTOMATH3UPOBATh.
JleMOHCTpalus co3naHus
IIPOCTOM IIPOrPaMMBbI Yepes
NH-4ar: nocraHOBKa
3a/lauu, TeHepanus Koja,
3aMmyCcK ¥ TIepBUYHAS
nopabotka. Paz6op
CTPYKTYpBI CKPHUIITA,
Ot uzeu x nepomy PYKTYP P
MOJIb30BATEIBCKOIO BBOJIA,
CKPHITTY: COSAAHHC BBIBOJIA pe3yJIbTaTa U
3.2 |nmone3Hou pesy - 2 2 -
COXpaHEHHUS TaHHBIX.
HPOTPAMMBL HEpes [ToaroroBka Bapuanta
NH-uar P
MIPOMITA JIJIsl CO3JaHus
MIPOCTOTO CKPUITA. AHAIIN3
nosryyeHHoro MH-koxa no
YEK-JTUCTY: TIOHATHOCTb,
3aMmyCcK, KOpPPEKTHOCTh
pesyibTaTa, 00padboTka
TUTIOBBIX OIIHOOK.
Paz60op THIOBBIX OMMOOK
NH-crenepupoBaHHOIO
OT ommOKH K KOJIa: HEBEPHBIE THUIIbI
KauecTBY: OTJIaJIKa, |JaHHBIX, OTCYTCTBYIOIIUE
3.3 |mPoBepKam (balael 1 OITMOKH ) )
* |yayumenune UN- CTPYKTYpHI. JleMoHcTpanus
CI€HEPUPOBAHHOTO |IIUKJIA TIOPAOOTKH.
Koza IIoBTOpEHME TUIIOBBIX
OIIMOOK U CIIOCOOOB UX
onucanus juia M -yara.
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IToaroroBka k
TECTUPOBAHUIO IO OTJIAJIKE
KOJ1a, aHAJIN3Y TPACCUPOBKHU
OIMOOK U YJTYUIICHHIO
IIPOMIITOB.

3.4

NHN-ygaT kax
IIOMOIIHHK
MIPOTPaMMHUCTA:
aBTOMAaTH3aIU
(haiinos, TabuIl 1
OTUYETOB

JlemoHcTpanus
aBTOMaTHU3alu paboThl ¢
¢aiinamMu 1 TabIUIIAMH:
yreHue (ainos, pacuér
Mokazarteliei,
(dhopMHUpOBaHHUE TEKCTOBOTO
otuéra. Iloka3ano, kak MU-
YyaT MoMoraeT HallucaTh,
OOBSACHUTH U YIyUILIUTH
CKPHIIT /7151 00paboTKH
JIAHHBIX.

Paz6op npumepon
(halIoBBIX 3a/1a4: OYUCTKA
JIAaHHEIX, ITOJCYET UTOTOB,
TPYIIIAPOBKA CTPOK,
COXpaHEHHUe pe3yibTaTa.
[ToaroToBKa MPakKTHYECKOTO
3aJJaHUS [0 aBTOMAaTU3alNH
HeOOJIBIION TaOIUIIBI.

3.5

HeiipoceTs BHyTpH
IIPOrpPaMMBI:
HOJIKJIFOUEHUE
['uralar

[lepexon oT 0OBIYHOTO
HelpoceTeBoro yaTa K
WCIIOJIb30BaHUIO HEUPOCETH
BHYTPU IPOTPAMMBI.
OO®bsicHeHHEe TPUHLIUIIOB
MPOrPaMMHOTO
uHTEepdeiica, 6e30macHOro
XpaHeHus KIYel qoctyna,
OTIIPaBKH 3arpoca B
I'uralar/Sanexc GPT u
MOJIyYEHUsI OTBETA B
3aJJaHHOW CTPYKTYpE.
N3yueHune cripaBo4HON
JokyMmeHTauuu no I'mralar
u Aunexc GPT.
[ToaroroBka K TecTy 1o
paznmnunsam mexay -
4aToM, MPOTPaAaMMHOTO
uHTEepdeiica 1 areHTHBIM
CIICHapUEM.

3.6

dunanbpHas cOOpKa:

muHu M-
UHCTPYMEHT C
3JIEMEHTaMM
areHTHOTO II0JX0/1a

@uHambHAas JEMOHCTPALUS
c6opku munu MU-
WHCTPYMEHTA: MOCTaHOBKA
LIeJI1, TeHepanus KoJa 1o
YacTsAM, IOAKIIIOYCHHE
00paboOTKH JaHHBIX U
dbopMupoBaHUEe pe3ysbTaTa.
PaccmarpuBarorcs
DJIEMEHTHI ar€HTHOI'O
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MoAXo/a: 1eJb, [Iar,
MHCTPYMEHTBHI, IPOBEPKa
pe3yJibTara.

[IpomexxyTouHas
aTTecTanus

3.7 TectupoBanue 1 - - 1 -

Monyas 4 «IIporpammupoBanue Ha si3bike Python. YpoBens 2. Ajiropurmsi,
padoTa ¢ JTaHHBIMW)

Brenenue B O0bEKTHOIO-
OPUEHTHUPOBAHHOE
nporpammupoBanue (OOIT).
Kiace u sxk3emiuisip knacca.
JlaHHbIE 3K3eMILIsApA,
METObI FK3EMIUISIPA U
CBOICTBA K3EMILISIpA.
4.1 |Knaccel 1 00bexThl  |Co3manne coOCTBEHHOTO 6 4 1 1 -
Kjacca. HKancysanus.
ATpuOyTHI KJ1acca.
Pa3paboTka coOCTBEHHBIX
kjaccoB. Onpezenenue
HY>KHBIX METOJIOB U
CBOMCTB KiaccoB. Co3gaHue
HECKOJIbKMX OOBEKTOB.
Ponw Hacienosanus B OOII,
MOHSITUE UEPAPXUU
HacyenoBanus. [IpuHumun
YTUHOW TUMHU3ALUH.
[TonsiTre 6a3oBoOroO Ki1acca u
4.2 |HaciaenoBanue MPOU3BOJHOrO KJlacca. 5 3 1 1 -
®ynk1u isinstance u ee
npuMmeHenue. Co3anue
MPOU3BOAHOTO Kjacca.
Pacmmpenue rotoBeix
KJIACCOB.
[Tomumopdusm. [TpuHITMI
DRY u WET. Ilonsarue
abCcTpakiuu. 3HaKOMCTBO C
abCTpaKTHBIMU KJIacCaMu
A3bIKa MPOTrPAMMUPOBAHUS
Python. [Tonmena meto10B
ABCTpaKTHbIe ; MIPOM3BOTHOM KJIacce.
4.3 |kmaccel U OIHMOP (rbIC KIACCH. 6 4 2 - -

KonTteliHepHbI€ TUTIBI.
noauMophuzm

bubnuorteunsie MOIyTH
collections u
collections.abc.
[Ipumenenue
KOHTEHHEPHBIX TUIIOB.
HmnieMeHTanus HOBBIX
METO/IOB.
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Cn0XHOCTb aJIrOPUTMOB,
O(N)-nortamwms. Turbl
coptupoBkH. OCHOBHBIE
AITOPUTMBI COPTUPOBKH U
MOUCKa. DTarbl pa3padoTKu
anroputMma. PazpaboTka Ha
SI3BIKE TPOTPAMMHPOBAHHS
Python onTumanbHbIX
AJTOPUTMOB TIOKCKA.
Peanuzanus Ha g3bike
nporpammupoBanus Python
aIropuTMa peuaTens
Cynoky. Pemienue cra
craoxuenmux Cyaoky.
Beenenue B Teoputo
rpaoB, OCHOBHbBIE
aIropuTMBbl Ha rpadax.
Teopus rpados.
[TpencraBnenne rpagos B
A3BIKE MMPOTPAMMUPOBAHHUS
Python. [Touck B mmpuny.
[Touck B riyOuny. 5 4 1 - -
Nmmnemenrtanus rpada B
A3BIKE MPOTPAMMUPOBAHHUS
Python. Haxoxnenue
KpaT4allero myTy mpoe3aa
Ha mpuMepe rpada craHui
MOCKOBCKOTO
METPOTMOJIUTEHA.
Pa3paboTka cTpyKTypbl
naHHbix. CoxpaHeHue
naHHbIX. CIHCOK U 3aIUCh.
3anucu u Tabauiel. YteHue
3amnucy U JaHHBIX.
u 3amnucsk [lonarue 00

4.6 |Pabora c naHHBIMU 5 3 1 1 -

. 00BEKTHO-PENSILIMOHHOM
cucteMbl SQLite

COOTBETCTBUH.

XpaHeHue JaHHbIX
noip3oBateiieii B CYB/]
SQLite.
[TonsiTue 0 CTPyKTYpe
IaHHEIX. Mcrnoabp3oBanue
CTPYKTYPBI ISl XpaHCHHUS
JAaHHBIX. XpaHCHHUE JTaHHBIX
BHE SI3bIKa
nporpamMmmupoanus Python.
CoxpaHnenue n 5 4 1 - -
BOCCTaHOBJICHUE JIAHHBIX.
bubnuoTteunsIit MOIyTh
pickle u shelve.
CoxpaHeHnue JaHHBIX Tpada
Y UCIIOJIb30BAaHUEM MOJTYJIS
pickle.

ANTOpUTMBI
COPTUPOBKH U

4.4 |moucka B SI3BIKE
MIPOTPaMMHUPOBAHUS
Python

Anr OpPUTMBI ITIOUCKa

4.5 Ha rpadax

XpaHeHue JaHHbIX
BHE MIPOrPaMMBI

4.7
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3HaKOMCTBO ¢ (hopmaToM
JSON. Pa6ora ¢ popmaTom
JSON B si3bike
nporpammupoBanus Python.
Cepuanuzanus u

ecepruanusanus Ghailaos
Pabora ¢ magupiMu Accep uus ¢

JSON B s13b1KE
JSON B s1361KE
4.8 nporpammupoBanus Python. 6 4 1 1 -
MIPOTPaMMHUPOBAHUS
Pvthon XpaHeHue JaHHbIX BHE
y sI3bIKa MPOrpaMMUPOBAHUS
Python.
CocraBnenue rpada
MOCKOBCKOT'O
METPOIIOJIMTEHA Ha OCHOBE
¢aita JSON.
IIpomexxyTouHas
49 |P Y TectupoBanue 1 - - 1 -
aTTecTanus
Htorosas
5 3auer 2 - - - 2
aTTecTalus

UTOro 146 73 41 30 2
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1. OBLIASI XAPAKTEPUCTHUKA AIIII

ITporpamma nOAroTOBJIEHA HA OCHOBE:!

- Qenepanproro 3akoHa ot 29 pexadbps 2012 roga Ne 273-03 «O6 obpazosanuu B Pocchiickoit
Deneparmn»;

- [pukaza MunoGpHayku Poceuu ot 24 mapra 2025 r. N 266 «O6 yreepxnenun Ilopsanka
OpraHH3alii U OCYIIECTBJICHHs 00pa3oBaTENLHOH JEATENBHOCTH [0  JIOTOJHUTEIBLHBIM
1podecCHOHANBHBIM NPOrpaMMaM»;

- Iucema MunoGpuayku PO ot 22.04.2015 N BK-1032/06 «O nHanpasBlieHMH METOJHYCCKHX
PEeKOMEH AL,

Peanuzaums mnporpammbl  JIIIIT wanpabiaeHa Ha IIOJyYeHHE HOBOH KOMITETEHIIHH,
HeOOX0MMO JuTst TpodecCHOHANIBHON AEATEILHOCTH.

1.1. Heas I

CopmupoBare y 00yYarOlMXCs 3HAHMS, HABBIKM H yMeHHs B oOiacTu pa3paboTKH,
OTJIAJIKH, TIPOBEPKH pabOTOCHOCOOHOCTH, MOAM(BUKALME KOMIBIOTEPHOTO IIPOTPAMMHOTO
obecrieyeHus.

1.2. Ilnanupyemblie pe3yibTaThl 00ydeHUs

[Tnanupyemsie pesynbrarsl 00ydenus no JIIIT:

- OCBOEHHE NMPO(ECCHOHAILHBIX KOMIIETCHIHH B IIpoliecce M3YUEHHs INEPEUYHCIIEHHBIX TEM B
y4ueOHOM IlaHe;

- YCIIEUIHOE OCBOEHHME MPOTPAMMBI TIOBBIIIEHH S KBATH(DHKALIUH;

- YCIIEIIHOE MTPOXOKICHHE HTOTOBOM aTTecTalluy (3auer).

OO0yyaron#Mcs, YCIeHO IpoLe M 00yueHue, BBIIOJIHUBIIUM TEKYINHE KOHTPOIbHbBIE
3a/[aHUs U BBIICPIKABLIMM IIPEyCMOTPEHHBIH yueOHBIM IJIAHOM 3a4€T, BBIIAETCS YJ0CTOBEPEHHE
o noseiennn kpamuduranun o AT «Cospemennas paspabotka Ha si3bike Python oT ocHOB K
IrOPUTMaM, ¢ IPUMEHEHHEeM HCKYCCTBEHHOTO HHTEIUIEKTa.

1.3. JonosHuteabubie Xapakrepucrukn AT

XapakTepHCTHKH HOBOM KBaTH()HKALMH OTIpe/ieieHsl B ipukaze MunTpyaa Poceun ot 20
uroitst 2022 rojia N 424u «O0 yrBepixkaenuu rnpodeccuonanbHoro crangapra «lIporpaMmmucty.

Buz npodeccHoHanbHOM IesATelIbBHOCTH:

- Pazpaborka komrbioTepHoro rporpammuoro obecredenus (Kox 06.001).

TpyoBbie (PyHKIHH:

- [IpoexkTnpoBanne KOMIBIOTEPHOrO NporpaMMHoro obecneuenus (D/03.6).



1.4. llepevenn npodeccHOHATLHBIX KOMIETEHIHI B paMKax HMelouleiics KBaangukanuy,
KAUeCTBEHHOE H3MEHEHHEe KOTOPBIX OCYIIeCTBAsIETCS B pe3yabTaTe 00y YeHHs

[MTpodeccnonansipie KoMmeTeHInH Gazupyrores Ha ocHoBaHMH [Ipukaza MunoOpHayKH
Poccunu or 19 centsiopst 2017 . Ne 929 «O6 yTBepxaeHuu (enepajlbHOro rocyapcTBEHHOIO
00pa3oBaTeNbHOro  CTaHjapra Bbicliero o0pasoBanus — OakajgaBpHar [0 HAIPaBICHHIO
noarorosku 09.03.01 MudopMaTika U BEIYUCIHTE/IbHAS TEXHHKAY.

[lepeyeHb KOMIIETEHIIHH:

OIIK-8. Cmocoben paspabaThiBaTh allOPUTMBI M IPOrpaMMbl, [PHTOJHBIE  JUIS
MPAKTHYECKOIO IIPUMEHEHHS.

1.5. CoorBercTBHe BHIAOB [JAeATEJILHOCTH NPOQECCHOHAJLHBIM KOMIIETEHUHAM H HX

COCTABJ/ISIIOINMX
TIpoiecHoHAIEHES [IpakTrueckuii ONbIT YMenus 3HaHud
KOMIIECTEHITHH
IIpoeKTHpOBaHHE KOMILIOTEPHOTO IporpaMMHoro obecneuenus (D/03.6)
OIIK-8. Criocoben IIpoexrupoBanue [TpumensaTts MeTosibl M | Merozsl H cpencTba
paspabarbIBaTh CTPYKTYP JaHHBIX cpezcTBa MPOEKTHPOBAHUS
AITOPHTMBI U MPOEKTHPOBAHHUS KOMIIBIOTEPHOTO
IIpOrpamMMBl, KOMITBIOTEPHOTO IIPOTPAMMHOI0
IIPUTO/IHBIE IS IPOrpaMMHOI0 obecrieyenus
IIPaKTHYECKOTO obecrieueHus,
[IPUMEHEHHA CTPYKTYD JaHHBIX, 0a3
JTAHHBIX,
IIPOTrpaMMHBIX
uHTepheiicoB




2. YYEBHBIN ILJIAH AT

2.1. Kareropus caymareseii 1T

Umeromasicsi  kpanudukanust (tpeboBanns K caymarensM) — K ocsoenuio JIIIII
JOIYCKAIOTCS JIMIA, HMEFOIIHe BhIcIee 00pa3soBaHHe.
2.2. O0mas TPyA0EMKOCTH POrPaMMBbl, AyAHTOPHASI U CAMOCTOATE/IbHAA padoTa

O6miasi TPyAOEMKOCTh NpPOrpamMmbl 146 akaZeMH4YeckMX 4acoB, M3 HuX 114
aKaJ[eMUYECKIX 4acoB ayAUTOPHOM paboTel, 30 aKaieMHYECKHX YaCOB CaMOCTOATENLHOH paboThI
i 2 Jyaca UTOrOBOH aTTECTAIHH,
2.3. ®opma o0yueHus

dopma obyuennus no {111 — ouHasi, ¢ IPUMEHEHHEM JIMCTAHIIMOHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHI.
2.4, YueOHbIil UIaH

NI «Cospemennas paspaborka Ha s3bike Python or ocHoB K anroputMmam, c

IIPHMEHEHHEM HCKYCCTBCHHOIO HHTEJJICKTa»  pealiM3ycCTCsd YCTBIPbMSA  TCMATHYCCKHUMH

MOJTYJISIMH.
B Tom uucie
Ne Hanmenoranue dopma |Bcero,
ITpakr. [Camoct.| HTorosas
/1 TEMBI, MOIYJIsSI koHTponst | uac |Jlexknuu
3aHsTHsI| paboTa |aTTecTalus
Moaysb 1 «OcHOBBI IporpaMMHpOBaHus H 623 AAHHBIXY
ba3oBELIe MOHATHA U VeTHbI
1.1 12 6 2 4 -
onpeJieIeHus 0I1poC
Pazpaborka mporpamm: Verubii
12| &P porp 10 4 4 2 ’
MOJEJH U METOI0JIOTHH 0TIpOC
Pabora ¢ manupIMH H3
i3 & ; 8 4 4 ] )
BHEIIHHX HCTOYHHKOB
ITpoMmexxyTouHas
1.4 | POMOXKY Tect | ’ 5 1 :
arrecTalus

Mopuy.as 2 «[IporpammupoBanue Ha s3bike Python. Yposenn 1. OcHoBbI
[POrpaMMHPOBAHHUS

SI3BIK IPOrpaMMHPOBaHHS

2.1 Python u ero mecto cpeau YCeTHBIH 5 3 1 1
" | Apyrux S3BIKOB M CHCTEM or1poc
IIPOrpaMMHPOBAHHS
bazoBble KOHCTPYKIIHH .
PYKIL Yeraeii
2.2 | sA3bIKa POrpaMMHPOBAHHS 4 3 1 - -
OIpoc
Python
Koprexu, criMcky, clioBapu YerTHbIi
23| "OP - B 7 3 2 2 =
MHOKECTBA Onpoc
YerHbIN
2.4 | OyHKIHH H KOJIJIEKIIHH 5 3 2 - -
OTpoc




YeTHbIi
2.5 | Mojtynu ¥ MaKkeThl 4 3 1 - -
0Inpoc
Pabora ¢ (aitnosoii VerHbIH
2.6 AGQak 5 2 2 ! :
CHCTEMOH OTpoc
2.7 Hcexmouenust 1 oOpaboTka VerHbli 4 3 1 )
" | omuboK O1POC
YeTHbIiH
2.8 | PerynspHble BEIpaXKEHHUs 4 2 2 - -
OI1poc
DJIeMEHTBI o ——
2.9 | (yHKIHOHAIBHOIO OIIDOC 6 3 2 1 -
POrPAMMHPOBAHUS P
YcTHbIi
2.10 | IIpomexcyTouHas aTTeCTaLlusg 1 - - 1 -
OIIPOC

Moayas 3 «Paspaborka nporpamy ¢ noMompio MU (BaitbxonHr) Ha s3biKe
nporpammupoBanust Python: ot naen K roroBomMy HHCTPYMEHTY € 3JIeMEHTaMH ar¢HTHOTO

MOAX042%»
PazpaboTka nporpamm ¢
oMok MU (Baitdxonuur .
o ( AUHT) VYcTHBIH
3.1 | u HOBas KyJbTypa s < 2 - 2 -
nporpaMmmupoBanus: ot M- P
YaTa K TOTOBOMY PEIIEHHUIO
OT HJIen K [1epBOMY
3.9 | CKPHITY: CO3/iamHe [TpaxTuy. 5 5 ’
"™ | moye3HoO# nporpaMmel 4epes | 3aJaHue
WNH-yar
Ot omrHOKH K Ka4ecTBY:
OTJIaJIKa, IpoBepKa U YeTHbIH
33 IBKS; BECPSR 4 . 2 2 -
ynyumienue MH- orpoc
CreHepHpPOBAHHOIO KOJa
WK -uar kax MOMOIIHHK
3.4 | TPOrpaMMHCTa: [TpakTHu. 4 ) p
" | aBromaru3zanus (aiiios, 3aJlaHue
TabuI 1 0TUETOB
Hefipocets BHYTpH .
P P VYerublit
3.5 | nporpaMMsbl: TIOJKIIIOUCHHE “+ 2 - 2 -
orpoc
['uralar
OunanpHas cOopka: MHHH
HNU-uncTpyMmeHT ¢
3.6 by - 2 : 2 - .
3NIEMEHTAMU areHTHOT O
1oaxo/1a
VYcrHbIi
3.7 | TIpomexkyTouHas aTTecTalus 1 - - 1 -
0Ipoc
Moayas 4 «IIporpamvupoBanue Ha si3bike Python. Yposens 2. Ajiropurmel, padora ¢
JAHHBIMID)
YCTHBIH -
4.1 | Knaccel 1 00BEKTBI 6 -4 1 1
0Ipoc
YcTHbIH -
4.2 | HacnenoBanue 5 3 1 1
OT1pocC
43 AOCTpaKkTHBIE KJIACCH U Yerabii 6 4 5 -
" | nonumopdusm oTpoc ]




ANrOpUTMBI COPTHPOBKH M

4.4 | roucka B 3bIKE & GERBIH 6 + 1 1
oIIpoc
nporpammuposanust Python
45 AJITOPUTMEI ITOHCKA Ha YCTHBIH 5 4 1 )
rpagdax oTpoc
3anucH naHHbIX. Pabora ¢ YcTHBIH
4.6 . 3 3 1 1
JaHHbIMH cucTeMbl SQLite OIIpOC
47 XpaHEHHE TaHHBIX BHE YcrHbli 5 A | )
IIPOrPaMMBI 0Ipoc
Patota ¢ nanusivu JSON B %
YCTHBIHA
4.8 | A3BIKE MPOrpaMMHUPOBAHUS — 6 4 1 1
Python P
4.9 | TlpomexyTouHas arrecTalus YoTas 1 - - 1
orpoc
Wrorosast arrectanus 3ayer "2 - - -
HUTOT'O 146 73 41 30




3. KAJIEHIAPHBI YUEBHBIN 'PA®UK

HaumenoBaunue
TEMBbI, MOJLYJIS

Moxayne 1 «OcHoOBBI
IPOrpaMMHpPOBaHHUA U 0a3
JIAHHBIX)

Moaynb 2
«ITporpammupoBanue Ha
s3bike Python. Yposens 1.
OcHoBpr
TIPOTPAMMHPOBAHHSL

Momyns 3 «Pa3pabotka
nporpaMm ¢ nomouisro MK
(BaitOKOMHT) Ha SI3bIKE
IPOrpaMMHPOBAHHUS
Python: ot mnen x
rOTOBOMY HHCTPYMEHTY €
DIIEMEHTAMH areHTHOTO
MOJIXO/a»

Mouyns 4
«[TporpaMmupoBanue Ha
s3bike Python. Yposens 2.
AnropuTtMmbl, padoTa ¢
JIAHHBIMH»

HMrorosas arrectanus

Ne
n/m

Hanmenosanue
TEMBI, MOJYJIsI

JCHb

JCHB

10
JIEHD

11
JICHb

12
JICHb

1a
JIEHb

14
JIEHb

Mopyinb 1 «OcHOBEI
HpPOrpaMMHPOBaHus U 6a3
JAHHBIX»

Moayib 2
«IIporpaMmMupoBanue Ha
a3pike Python. Yposeus 1.
OCHOBBI
IPOrPaMMUPOBAHHUS

Mopnyns 3 «Pazpaborka
nporpaMm ¢ romolso MU
(BaifOKOMHT) Ha SI3BIKE
NpOrpaMMHPOBAHUS
Python: ot ujen
IOTOBOMY MHCTPYMEHTY C
3JIEMEHTaMH areHTHOI'0
0JIX01a

Mopyns 4
«ITporpamMMupoBanue Ha
si3bike Python. Yposens 2.
AJropuTMBl, padoTa ¢
JIAHHBIMH

Wrtorosas arrecraius




Ne HaumenoBanue 15 16 17 18 19
n/n TEMBbI, MOJLYJIsl JICHb | JIeHb | IGHb | JIEHb | JIEHb
Moayie 1 «OcHOBEI
IpOrpaMMUpOBaHus U 0a3 JAHHBIX»
Mopnynb 2 «IIporpammupoBanue Ha
2 | sseike Python. Ypogens 1. OcHOBBL
IPOrPaMMHPOBAHHUSY

Monyie 3 «PazpaboTka nporpamm ¢
nomoiieio MU (Baitbkoaunr) Ha

3 | a3mixe mporpammuposanus Python:
OT HJIEH K TOTOBOMY HHCTPYMEHTY C
9JIEMEHTAMHM areHTHOrO T0JX0J1a)
Monyns 4 «IIporpaMmMmupoBanue Ha
4 | seike Python. Yposens 2.
AJNropuT™MBl, paboTa ¢ JAHHBIMI)

5 HWrorosasa arrecranus

MunumaneHbiid cpok ocsoenus A1 — 19 nueil.



4. PABOYAS TTIPOI'PAMMA JIIII

4.1. Pabouas nporpaMma mMoay.isi 1 «OcHOBBI NpOrpaMMUpPOBANHs H 023 JAHHBIX»

4.1.1. Ilens u3yuenus Mojry/isi: chopMHUPOBATE Yy O0Y4YAIOMIUXCS 3HAHMA, HABLIKH U YMCHHA B
o6nacti pa3paboTKH, OTIAIKH, TPOBEPKH PaGOTOCIOCOOHOCTH, MOAUDUKALKE KOMITLIOTEPHOTO
POrpaMMHOro 00ecIeyeHH s

4.1.2. 3amaun u3yueHHs MOIYJs: cQOPMHpPOBATh y Ciymarened 0a3oBbIC yMEHHS pa3paboTku
ANTOPHTMOB U POrpaMM Ha si3bike Python, 00paboTKi AaHHBIX H3 BHEIIHHX HCTOYHHKOB, & TAKIKE
IPOEKTUPOBAHUS CTPYKTYP AAHHBIX U 0a3 TaHHBIX [UIsl PEIICHHUS NPUIKJIAIHBIX 3a/1a4.

4.1.3. [Inanupyemeie pe3ybTaThl 00y4YeHHs

[Tpouece H3yueHus pasielia HaMpaBJieH Ha POPMUPOBAHME CIIE/IYIOIIMX KOMIIETEHIHH

@opMBI H METOBI
Ko o0yuenus,
U — IlepeueHs IUIAHNPYEMBIX Pe3yJIbTaTOB 00yYeHUs CMIOCOBCTRYIOIIHE
110 MOJLYJTIO (pOpMHPOBAHHUIO
M Pa3BHTHIO
KOMIIETEeHIMH
3HaTh: ®opmel 00y ueHHS:
MeToapl B cpejicTBa NPOEKTHPOBAHHMS ®ponHTanpHas.
KOMITBIOTEPHOTO IIPOrPAMMHOTO 00eCreueHus. Mero/ibl 00yUeHHS:
Ymern: JICKIIHH;
OTTK-8 ITpUMEHSITE METO/IbI U CPEICTBA IIPOEKTUPOBAHUS [IPaKTHYECKHe
KOMIIBIOTEPHOTO IPOrPaMMHOT0 00eCIIeUeHHUS, 3AHSTHS,
CTPYKTYP JIAaHHBIX, 0a3 JaHHBIX, IPOIPAMMHBIX CaMOCTOSTENIbHAS
uHTEepPeiicoB. pabora.
Baanern:
[IpoeKTHpOBAHUEM CTPYKTYP JaHHBIX.

4.1.4 Copepxanue Kypcea
Tema 1.1. Bazosbie mousTHs 1 onpeaejaenus (12 yacos)

Jlexnun (6 uacos). [Tpukiiannas 3a1a4a — MOCTAHOBKA M PELICHHE. AJITOPHTM — CBOHCTBA
1 criocoOBI pescTaslienns. [[porpamma — oiroToBKa H HCIIOJHEHHE Ha KoMIbloTepe. JlaHHbie —
cnocoOpl npezictapnenHus 1 00paboTku. THIBI JaHHBIX — HasHa4YeHHE H POJIb B IPOrpamMMeE.
Onepan/ipl H ONEPATOPHI — BBIUACIEHHE BbIpaKeHHH. OCHOBBI nporpammuposanus Ha Python.
MHTepakTHBHBIA U MakeTHbIA pexkuMbl paborsl Python. IlepeMeHHBIE W KOHCTAHTBL THIIBI
JIAHHBIX — H3MEHSIEMbIE U HeM3MeHseMble. PaboTa ¢ [eIbIMU YHCIIaMH U YHCIIaMU C ILIaBaroNIeH
ToukoM. basoBble omnepanuu paboTel €O cTpokamH. IIpocTeie omepaiMu BBOJIA-BBIBOJA.
[IpeobpazoBaHue THIIOB.

[TpaxTnyeckue 3amsTus (2 uaca). PazpaboTka mporpaMM JIMHEHHOH CTPYKTypbI: BBOJ —

00paboTKa — BBIBOJ.
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CamocrosrenpHas pabora (4 4aca).

JIUTEPATYPHI IO TEME.

ITpopaboTka MaTepHasa JONOIHHUTENLHOH

JlujakTHueckue
€IMHHLIBI D@opmbl
Haumerosanne | ’ P . | YuebHo-MeTOIMYECKOE ®opma
BLIHECEHHbIE HA | CAMOCTOSTEIbHOM
TEMBI obecrieueHue KOHTPOJIISt
caMmocTosITeNbHoe | paboThl
U3yUYCHHE
bazoBrie [TporpaMMBbI ITpopaborka Kymckosa, W.A., ba3ssl | yCTHEIH
TIOHSATHS 1 TMHEHHON JIOTONIHUTENBHOM | nanubix: yuebumk / H.A. | onpoc
OIpeNeNeHusl | CTPYKTYPEI JIUTEPATY PBL KymckoBa. -  Mocksa:

KuoPyc, 2022. — 400 c. —
ISBN 978-5-406-09667-3

Tema 1.2. Paspaborka mporpamm: Moxesin 1 Merogosoruu (10 vacos)

Jlekumu (4 yaca). MeTOONOrHH | SI3bIKH TIPOTpaMMHIpOBanus — 0030p. MIiepatiuBHOE 1

ACKIIapaTUBHOE

[IPOrpaMMHpPOBAHHE.

CrpykrypHOoe |

06’L€KTHO-OpI/IeHTHPOBaHHOE .

DOynkuuoHanbHoe W Jioruveckoe. CTPYKTYypHOE IporpaMMHMpoBanHe. ba3oBble NPHHLMIIBL

OnovHas CTPYKTYpa Koxa — OJOKM M IIOANPOTPAMMBL, THIIOBBIE CTPYKTYPBI YIPaBICHUS —

110CJICA0BATECIbHOCTL, BETBJICHHE, THKII, «HHCXOOAIILAA» pa3pa60T}<a — nougarosas actalu3alusd

nporpamMmel. CTpyKTypHOe TporpaMmupoBanue Ha Python. VIHCTpyKumMH BeTBJICHHS W IHKIIA.

Wuctpykuuu break, continue u pass. @ynxnuu. Crpykrypa nporpamMmbl. HaGopbl JaHHBIX —

KOPTEH, CITUCKH, CJIOBapH, MHOXKECTBA. bazoBrie IIPHUHIHUIIBL aGCTpal"I/IpOBaHHe, HHKAIICYJIsSII U,

HacienoBanue, nojuMopdusM, OOBEKTHO-OPHEHTHPOBAaHHOE IporpamMmupoBanue Ha Python.

ObbexTHAs Mojiesb Python — BcTpoeHHbIe THITBL Kak 00beKThl. OOBABIEHHE KIIACCOB H CO3/[aHHE

o6bexToB. Hacnenosanue kiaccos. [TormmopdusM u otaenenue uHTepdeiica OT peanns3aiiH.

Kornenmus MVC.

I[Tpaktuueckue 3austust (4 yaca). IlporpaMMupoBaHue THIOBBIX aJITOPHTMOB 00pabOTKH

HabopoB MaHHbIX. OOBEKTHO-OPUEHTHPOBAHHOE IIPOIPAMMHUPOBAHHE.

CamocrosrenpHas

JIATEPATYPHI 110 TEME.

pabota (2 waca).

[Tpopaborka Mmarepuaia JIONOJHHUTEIBHOH
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HunakTHyeckue
eIMHNALBI, dopMel
HawmmeHoBaHue S p . | YuebHo-mMeTO14ecKoe Dopma
BBIHECEHHBIEC HA | CAMOCTOSITEIIBHOM
TEMBI obecrieueHue KOHTPOJISI
caMocToATeNbHOe | paboThI
H3YUCHHE
PazpaboTka O6paboTtka [Tpopaborka Kymckora, W.A., basel | ycTHBIH
TpOrpaMM: HH(pOpMAaIHH, JIOTIOJIHUTEJIBHOM | naHHbIX: yueOHuk / ML.A. | onpoc
MOJIETH 1 361K SQL JIUTEPaTyphl KymckoBa. — Mocksa:
METO/I0JIOIHH KuoPyc, 2022. — 400 c. —
ISBN 978-5-406-09667-3

Tema 1.3. PaGora ¢ JaHHBIMH U3 BHENIHHX HCTOYHHKOB (8 YacoB)

Jlexunu (4 yaca). Beenenue B Python, cpejiet ucnionuenus (IDE). Tumer nanssix B Python.

Ba3oBbie KOHCTPYKIMH M CTPYKTYphl. L{ukibl u ycioBus. OyHKIMM M Kiaccel. bubmuorexn
Numpy, Scipy Juis HayuHBIX BeUHcIeHuil. bubnuoreka Pandas, kak craniapr HccieloBaHUs
nmaHHbIX. Busyanusanust B Python u cpessl nanHbiX. bubnuorexn Matplotlib, seaborn, plotly.
Pabora ¢ komanaHoii ctpokoi. Linux, Windows.

[pakTuueckue 3austusi (4 daca). Pemenue npaxtudeckoro kelca: «Busyanusamus
JIAHHBIX C MCIOJIb30BAHMEM OCHOBHBIX OHMOIMOTEK s3BIKa mporpammuposanust Python B cpene

Jupyter Notebook».

Tema 1.4. [Ipome:xyTounas arrecranus (1 yac)

CamocrositensHast padbora (1 yac). [lpopaboTka MaTepuaia JONOJIHUTEIBLHON JIMTEPATY PBI

110 TEME.
JlumakTHyecKue
(3115050500000 dopmel
Haumenosanue i P .. | YueOHO-MeTOIMYeCKOE ®opma
BBIHECEHHBIEC HA | CAMOCTOSATENILHOH
TEMEI obecrieueHue KOHTPOJIS
camocToATeNbHOE | paboThI
H3yUCHHE
ITpomexyTounast | OCHOBBI [IpopaboTtka KymckoBa, W.A., bassl | Tecr
arTecTalus IPOrpaMMHUpPOBa- | JOMOJHHUTENBHOH | maHHBIX: yueOuuk / H.A.
HUs ¥ 0a3 JAHHBIX | JIMTEPATYpPhl Kymckoa. —  Mocksa:
KuoPyc, 2022, — 400 c. —
ISBN 978-5-406-09667-3

4.1.5. OueHouHOEe CpenCTBO IS TEKYLIero KOHTPOJs (TIpHMEpHBIE BOIPOCH JUIS YCTHOTO

orpoca):

Tema 1.1.

1. Hepe‘{HCﬂHTe HU3BCCTHLIC BaM HCTOYHHUKH JJAHHBIX.

2. Kakue THIIBI JAaHHBIX BaM H3BECTHBI?

3. IIpuBeuTe CTPYKTYPY JAHHBIX,
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Tema 1.2
1. B 4eM 3aKmrovaeTes JOTHKA HMIIEPATHBHOTO POrpaMMHPOBaHHA?
2. IlpuBenute CTPYKTYpPY IPOTrPaMMBbI.

3. Yro rakoe momumopduzm?

Tema 1.4

Bormpoc 1. Uto npezcrapnstor coboif 6a3bl JaHHBIX?
a) anmapaTHEIe CPEICTBA Ul XPAHEHHUs JaHHBIX

b) Habop JIOrHYeCKH CBA3AHHBIX JaHHBIX

C) mporpaMMHBIE CPE/ICTBA YIpaBJICHUS JaHHBIMH

d) KOMITBIOTEP C XPaHAUIMMHCS Ha HEM JaHHBIMH

Bonpoc 2. Kakue U3 IpUBeICHHBIX CTHJICH IPOrpaMMUPOBaHUs IOANEPKHBAET s13bIKk Python?
a) [TpoueypHblii

b) O6BEKTHO-OPHEHTHPOBAHHBIH

¢) OyHKIHOHAIBHBIH

d) CmeuaHHbIH

Bormpoc 3. KakuM criocobom MOXXHO 00BSBIATE epeMenHble B Python:
a) a=5
b) a=int (5)

c) int a=5

Bonpoc 4. Kakas (yHkimst oTBedaeT 3a BbIBOJ Ha HKpaH?
a) cout<<a

b) out (a)

¢) print (a)

Bonpoc 5. Kakasi pyHK1Mst 0TBe4aeT 3a OTKphITHE (paitna?
a) file()

b) open()

c) open_file()

Bompoc 6. B xaxoMm U3 BapuaHTOB PUCYTCTBYET ouInOKa?
a) a=5

print ('a")

13



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

Bonpoc 7. Uto jenaer komana import
a) UMIIOpTUPYeT (paii Moy
b) cozpaer pyHKLIHIO

¢) ynauseT Qaitn

Bompoc 8. Beibepure BApHAHT MPABHIBLHOTO YAAICHH [IEPeMEHHOH a
a) del(a)
b) delete(a)

¢) delete=a

Bompoc 9. Kakoe 3nauenue 1//2 seprer Boipaxkenue B cpene IDLE?
a) 0

b) 0.5

c) 0.50

Bompoc 10. Kakx nHaspiBaercsi BcTpoeHHbIH B si3bike Python THI IaHHBIX HEYIOPALOYEHHOH
KOJUICKIIMK U3 HYJIsi Wit Ooliee rap Kinov-3HadeHue?

a) dict

b) set

c) list

d) frozenset

14



4.2. PaGouas nporpamma moayas 2 «[lporpammuposanue na sspike Python. Yposens 1.
OcHoBBI IPOrpaMMHPOBAHH?

4.2.1. llens u3yueHus: Moayns: chOPMUPOBATL y 00YyUarOIIKMXCs 3HAHUS, HABBIKM M YMEHHS B

obiracty pa3paboTKH, OTIaJKH, IIPOBEPKH PabOTOCIIOCOOHOCTH, MOJH(HKAIIMH KOMIIBIOTEPHOTO

NpOrpaMMHOro 00ecreyeHHsI.

4.2.2. 3alaun U3y4eHHs MOy JIsL:

® co3/1aBaTh COOCTBEHHEIE KJIaCChI,

. OLICHHUBATL CJIIOKHOCTE aJIFTOPHTMA,

¢ HCIIOJIL30BATh BAXKHEHIIIHE CTaHJapTHBIE CTPYKTYPLI TaHHLIX ]

¢ co31aBaTb COOCTBEHHBIE CTPYKTYPBI JaHHBIX HA OCHOBE CTaH/IapTHLIX.

4.2.3. IInanupyemMsle pe3ynbTaTsl 00y4eHHs

[Tpouecc uzyuenus paszesia HarpapieH Ha (opMUpOBaHHE CIIELYIOLUX KOMIIETEH U

@DopMBI H METOBI
Kon o0yuenus,
S — [TepeyeHs MIaHHPYEMBIX pPe3yJIbTaTOB 00yUYeHUS crIocoBCTBYIOMHE
110 MOZYJTIO (dhopMHpOBAHHIO
U Pa3BUTHIO
KOMIIETEHIIHH
3Harh: Qopmel 00yUeHUS:
MeTozb! B cpelicTBa TPOEKTHPOBAHHUS @poHTanbHAas.
KOMITBIOTEPHOT'0 MPOTPaMMHOro 00ecIIeueHHsL. Merto! 00ydeHHSL:
Ymers: JIEKLIHH;
OITK-8 [IpuMeHsITL METOBI M CPEACTBA IPOEKTHPOBAHUS [IPAKTUYECKUE
KOMIIBIOTEPHOI0 IIPOrPaMMHOT0 00ECIIEYCHHU, 3AHSTHS,
CTPYKTYP JIaHHBIX, 0a3 JaHHBIX, IPOrPAMMHBIX CaMOCTOSITE/IbHAS]
HHTEP(EHCOoB. pabora.
Baagers:
[TpoexTupoBaHUEM CTPYKTYP JaHHBIX.

4.2.4 Conepxxanue Kypca
Tema 2.1. f3pix nporpammuposanns Python u ero Mecto cpeu Apyrux si3bIKOB U CHCTEM
nporpaMMupoBanus (5 1acos)

Jlekuuu (3 wuaca) OO030p CYIIECTBYIOIIMX SI3BIKOB IporpaMmupoBanusi. OCHOBHBIE

IPUHLIMIBEL  paboTel  MHTEpIpeTaTopa  si3blka  nporpamMmMupoBaHus  Python.  SI3eik

nporpammupoBanus Python B pa3iiMyHbIX OllepalliOHHBIX CHCTEMAX.
ITpaktuueckue 3amsitust (1 wac). YcraHoBka M 3amyck WHTEpHpeTaTopa S3bIKa

IIPpOrpaMMHUpPOBaHHU A Python. YcraHoBka H TCCTHPOBaHHE CpPEJbI pagpaﬁomn A3BIKA

nporpamMmmuposanus Python. OcHoBHEIE 21eMEHTHI TPOrpaMMHPOBAHHS
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CamocrosrenbHas pabota (1 yac). IIpopaboTka MaTeprana IOTMOIHUTEIBHOM TNTEPATy Pbl

0 TEME.
JlupakTHYeCKHe
HaMCHOBANIE eIUHUILI, DopMBI VYyebro- Dopwa
BBIHECEHHBIE HA | CAMOCTOSTENL | METOAHUECKOE
TEMBI " KOHTPOJIA
CaMOCTOSTENBH | HOH pabOTHI obecrneyeHue
0€ U3yueHHe
S3bIK Paznuunble IIpopabotka ITporpaMMHpOBaHUE | YCTHBIMH
NPOrpaMMHPOBAHUsS | BEPCUM  A3bIKA | JIONOJHUTENBH | HA A3BIKE BBICOKOTO | OTPOC
Python u ero MecTo | IporpaMMHpoBa | O YPOBHs :
cpelu npyrux | Has Python JTUTEPATY Pl METOIHYECKHE
S3BIKOB M CHCTEM yKazaHHus K
IIpOrpaMMHUPOBAHKS [IPOBEJIEHHIO
nmabopaTopHbIX padoT
o Kypcy
«IPOrpPaMMHPOBaHHE
» / ®apadonos A. C. -
[Bm.] @ Jlunmenxui
rocy/1apCTBEHHEIH
TeXHUYECKHH
yuusepcurer, ObC
ACB, 2013

Tema 2.2. BazoBbie KOHCTPYKIHMH s13bIKa iporpamvuposanus Python (4 vaca)

Jlexuun (3 waca). [lepemeHHBIe W BhIpakeHHs. 3HAKOMCTBO M THIAMHU JIAHHBIX: YMCIIA,
CTpOKH, criuckH, joruyeckuit Tur, None. Tunel gannepix. [IpuAIAN JTUHAMAYECKON THIH3ALMH.
Oneparop del. Crpykrypa mnporpammsl. Biiok Bersnenns baszopas (opma uukna Onepatopbl
break u continue.

ITpaxrtuyeckue 3austus (1 gac). Oneparop pass. IIpocToit BBOJ U MPOCTO# BBIBOL,

Tema 2.3. Kopresxkun, ciuckH, c/IoBapu, MHOKecTBa (7 4acoB)

Jlexumn (3 yaca). Koprex. OcHosHble omeparmu ¢ koprexkeM. Crnmcok. OcHOBHBIE
omepaiyn co cruckoM. CrnoBapb. OCHOBHBIE ONEPAIIHH CO CIIOBAPEM.

[IpaxTueckue 3ansatus (2 gaca). Llukn no ureparopy. Ilepe6op (for).

CamocTosarenpHas pabora (2 wuaca). IlpopaGoTka Marepuana [IONOJHHTEIBLHON

JIMTEPATYPHI 110 TEME.

dopMel VYuebno-
Haumenopanue | AVAAAKTHICCKHE 5 12) o i " ®opma
CaAMOCTOSITEJIbHOH | METOJNYICCKO
TEMBI S AHIE, & KOHTPOJIS
i o0ecrieueHue
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CaMOCTOSITEIIBHOC

U3yyeHHE
Koprexu, MuoxecTBa. [IpopaboTika IlporpaMMupoBanue | yCTHBIN
CITUCKH, OcHoBHBIE JIOTIONIHUTENBHOH | HA f3BIKE BBICOKOTO | ONPOC
CIIOBapH, oTeparuH C | muTepaTyphl YPOBHS :
MHOXKECTBA. MHOYKECTBOM. METOIHYECKHE
Cpe3si. yKa3zaHHs K
IIPOBEJICHHIO
nabopaTopHbIX padoT
110 Kypcy

«ITPOTPaMMHUPOBAHHE)
/ ®apadounos A. C. -
[Bm.] :  Jlunmenxui
rOCy1apCTBEHHBIN
TeXHUYECKHHA
YHHBEPCHTET, JbC
ACB, 2013

Tema 2.4. @®yHKIHH ¥ KOJUIEKIHH (5 4acoB)

Jexnum (3 waca). Cosjmanne ¢ynxuuu. Bpiop  (QyHnkuuu. VMmeHoBaHHBIE 1
HEHMEHOBAHHbBIE apryMeHTBI (yHKuUH, OYHKIHH ¢ IEPEMEHHBIM YHCIIOM apryMeHToB. [lepebop
(for). dynxuuns xak 00BEKT NEPBOrO MOPSIKA.

[Tpakruueckue 3aHatust (2 dvaca). IloHsTHe KoJUleKIMH. ['eHepaTopHOE BBIPAKCHHE.
Ieneparop-QpyHKiws. ['eHepaTop CHHCKOB, TIEHEPATOp CJIOBAPEH, TI'EHEPaToOp MHOMKECTB.

Berpoennble GpyHKIme: map, zip, filter, reduce. JIsomua-(ynxuus.

Tema 2.5. Moayu u nakersl (4 yaca)
Jlexuuu (3 vaca). Cosnanne moayist. Mmmopr nakera. Cosjanue cOOCTBEHHOIO MaKeTa.
Baxkaeiiinue craHapTHbIe TTaKeThl

[TpaxTrueckue 3austust (1 yac). [Togcucrema pip. Y CTaHOBKa CTOPOHHETO MOJYJIS.

Tema 2.6. PaGora ¢ ¢aiisioBoii cucremoii (5 yacos)

Jlexmun (2 gaca). Pa6ora ¢ Qaitiamu 1 xatasoraMu. OCHOBHbIE oOnepaiuy ¢ (ainamu.
OcHOBHBIE ONepaly ¢ My TsMHU K (paiinam. PexypcuBHelil 00xo karaora.

ITpaxtuueckue 3auaTus (2 yaca). Urenue daiina. 3amuck B daii.

Camocrosrenpuas pabota (1 gac). [IpopaboTka MaTepuaa JI0NOJIHATEIBHOM JIATEPATY PBI

0 TEME.
Dopmel VuebHo-
e caMIZ)c O4TeLHOH | METOAMUECKO Dopwma
T T e
TEMBI CHRHHIIBE, i KOHTPOJIst
pEIHecenmpie na | PAOOTHI obecrieueHue
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CaMOCTOATCIILHOC

H3y4eHHue
Pabota ¢ | ObpaboTtka ITpopaboTka IIporpaMMupoBaHHe | YCTHBIH
daitnopoii mapaMmeTpoB JIONOJIHUTEJILHONH | HA  SI3BIKE BBICOKOI'O | OIPOC
CHCTEMOM KOMaH/JHOH JIUTEPATY PbL YPOBHS
CTPOKH METOIUUECKUE
yKazaHus K
IIPOBEJICHHUIO
nabopaTopHbIX pador
o Kypcy

«IIPOTPAMMHPOBAHHEN
/ ®apadonos A. C. -
[Bm.] : Jlunenxui
I'0CYy/IapCTBEHHBIH
TEXHUYECKHH
yuupepcurer, ObC
ACB, 2013

Tema 2.7. Hekimouenust u 06padorka omnbok (4 yaca)
Jlexmuu (3 waca). Ilonstue 06 wuckmouenun. Bwibpoc wuckmouenus. [lepexsar
HCKIIFOYEHHSI.

[Tpaxtrueckue 3austist (1 wac). CrangapTHBIE HCKIHOYEHHS.

Tema 2.8. Peryisipabie Boipa:keHus (4 yaca)
Jlexkuun (2 wuaca). [lomsitie o perynspHoM BbipakeHHH. CHHTAKCHC PEryJsIpHEIX
BBhIpa)KeHHI.

[Ipakruueckue 3austus (2 gaca). [IpuMenenne peryJisipHbIX BHIPaKECHHH

Tema 2.9. Di1eMeHTHI PYHKIHOHAJIBLHOTO MPOrpaMMHPOBaHHsA (6 4acoB)
Jlexnuu (3 vaca). Kappuposanue. 3aMbIKaHHE.
[TpakTuueckue 3ansrus (2 yaca). [lonarne o nexoparope.
CamocrosrenbsHas pabdora (1 gac). IlpopaboTka Marepuaa JIONOJHHTEILHON THTEPATY PbI

10 TEME.
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HaumeHnoBanue
TEMBI

JunakTuyeckue
€JTHHHIIBI,
BBIHECCHHBIE Ha
CaMOCTOSITENEHOE
M3YyUCHHE

Dopmer
CaMOCTOATENLHOM
paboTEI

Vyebno-
METO/IMYECKOE
obecnieuenne

Dopma
KOHTPOJIS

DIeMEHTHI
(PYHKIIHOHAJILHOT'O
MPOrpaMMHPOBAHHA

[IpuMenenne
peryspHbIX
BBIpaKCHHH

ITpopaboTka
JOMOJIHHTEIbHOH
JIATEPATY bl

[TporpamMmmupoBanue
HA f3bIKE BBICOKOTO
YPOBHS
METOIHYECKUE
yKa3zaHus K
[IPOBEJAECHHIO
nabopaTopHBIX paboT
1o Kypey
«IPOrPAMMHPOBAHHE»
/ ®apadonos A. C. -
[bm.] :  Jlumeuxuit
roCyIapCTBECHHBIH
TEXHHYECKUH
yHupepcurer,  IbC
ACB, 2013

YCTHBIA
orIpoc

Tema 2.10. IlpomeskyTounas arrecramus (1 uac)

CamocrosrensHas padorta (1 uac). [IpopaboTka marepuana JOMOMTHUTENLHON THTEPATY PEI

0 TEME.
JnmakTHyecKue
£ eIMHHUIBI, @opmbl YueGHO- @opma
ML BBIHECEHHbBIE Ha CaMOCTOSITENIBHO | METOHUYECKOE KOHTPOJI
caMmocCTosITeNbHOE | if paboTHI obecrieuenue s
U3yueHHe
[TpomekyTouna | OCHOBBI [Tpopaborka [IporpammupoBanue | yCTHBIH
s aTTecTalus IIPOrPaMMHMPOBAHH | JONIOJHUTENILHON | HA SI3BIKE BBICOKOI'O | ONPOC
s Ha sA3bike Python | nurepartypsl YPOBHS
METOIUYECKUE
yKazaHusl K
IIPOBE/ICHUIO
nabopatopHeix paboT
1o Kypcy
«IIPOTPaMMHPOBAHHE
» [ dapadonos A. C. -
[Bm.] @ Jlumerkwmit
rocy1apCTBEHHBIN
TEXHHYECKH I
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yHuBepcuter, 2IbC
ACB, 2013

4.2.5. OueHOYHOE CPEeICTBO A TEKYIIEero KOHTPOJISE:

Tema 2.1. 3wk nmporpammupoBanus Python u ero mecto cpeaum ApYyrHX SA3BIKOB U CHCTEM
IpOrpaMMHPOBAHHSI

1. H3MenseMble H HEU3MEHAEMBIC THIIBI JaHHBIX

2. XemupoBaHHE

3. Bunasl crpok

4.  JlamOpa-BbIpaXKeHus

Tema 2.2. ba3zoBrle KOHCTPYKIIHH s3bIKa ITporpaMMupoBanus Python

1. Coucku

2. HWrepartopsl u reHepaTopsl

Tema 2.3. Kopresku, ClIMCKH, CJIOBAPH, MHOYKECTBA

3ajaua:

A0 = dict(zip(('a','b
A2 = sorted([i foriin Al ifiin A0
3 = sorted(JAO[s] for s in AO]

Jel'dy'e).(1,2,3.4,5)

OHpe,[ICHHTe, YTO HAXOJQUTCS B KAXKIOH HepeMeHHOﬁ, W CPABHUTE CBOU MPECAIOJIONKEHHSA C

OTBCTOM.

AQ =g, o8 Jba HEtS Bdita )

Tema 2.4. ®yuxumu 1 KOJUIEKIHH

1.  Cosnanue GpyHKIHH
20



o v oA W

BrI30B (hyHKITHH

MMeHoBaHHBIE U HEMMEHOBAHHbIE APIYMEHTHI (DyHKIIH#H
DyHKIHH C IEPEMEHHBIM YHCJIOM apIyMEHTOB
Ilepebop (for)

OyHkiys Kak 00bEKT [IEPBOro MOPsLIKa

Tema 2.5. Mopynu 1 nakeTsbl

L

S L B o

Co3znanue MOy

Wmropr nakera

Co3nanue coO0CcTBEHHOTO ITAKETa
Baknelimue cTanIapTHBIC TAKETEI
[Toncucrema pip

YcraHOBKa CTOPOHHETO MOy JIst

Tewma 2.6. Pabora ¢ aiioBoii cucreMoii

1.

2
2
4.
5

Pabota ¢ daiimamu u katamoraMu
OcHoBHBIE ornepanuu ¢ daitramu.
OcHoOBHEIE OIlEepalliy ¢ MyTSIMHU K (aiinam.
PexypcuBnblii 00x0/1 KaTtanora.

OO0paboTka napamMeTpoB KOMaHAHOH CTPOKH

Tema 2.7. Mckmrouenus u o6pabotka omubdox

15
2,

(O8]

[Tonsitie 06 nckOUeHUH
Bribpoc uckmoueHns
[TepexBaT HCKITFOUSHUS

CTaH,IIap’I‘ HBIC HCKJITFOYCHH

Tema 2.8. Perynsipusie BeIpaKeHHS

I
Z.
3.

[Tonarue o perynsipHOM BBIpaXKEHHH
CHHTaKCHC PerysipHbIX BBIPaKEHUI

[TpumeHenne perysisipHbIX BhIpaKeHHH

Tema 2.9. DneMeHTHI (PYyHKIMOHAIBLHOIO IIPOrPAMMHPOBAHHS

1.

Kappupoganue

2. 3amMblkaHue
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3. IlomsTHe 0 nexoparope

Tema 2.10. IIpomexxyTounas arrecranus

Bbuner Nel

SO -

[TpHHIMIT TTHAMHAYECKOH TUITM3aIHH.

OCHOBHBIE OIIEPALIUU C KOPTEKEM.

[TpuBenuTe mpumep Koaa Ha UCTIONB30BaHKe niepedopa (for).
[TpuBennTe mpuMep KoJa ¢ HCIoabp3oBanneM (GyHKuH filter.

Cnopaps. OCHOBHBIE OIIEPALUH CO CIOBAPEM.

Buner Ne2

[T T N VL A NS ]

VMIMeHOBaHHBIE U HEMMEHOBAHHBIE apTYMEHTBI (y HKITHI.
Cosnanue GyHKImH (IPUBECTH IIPUMED KOJIA).

Onepatops! break u continue.

[IpuBeauTe mpuMep Koia Ha HcoNL30BaHKe nepedopa (for).

[Tonsatue KOJUICKITHH.

buner No3

b S

MHuoxecTBa. OCHOBHEIE onepanuyu ¢ MHOMKCCTBOM.

MIMeHOBaHHbBIC 1 HEUMEHOBAHHBIE apTYMEHTBI (DY HKITHI.

[IpuBeauTe IpUMep KOZla Ha UCIIOJIb30BaHUE JIAOMIa- (Y HKIIHH.

[TpuBeuTe mpuMep Koja Ha HCIoIb30BaHHe epedopa (for).

Tunel qanHBIX: YKHCTa, CTPOKH, CITUCKH, JIOTHYECKHI THIT, None.
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4.3. PabGouas nporpamma moays 3 «Paspadorka nporpamm ¢ nomoumbio MU (Baiidkoauur)
HAa #fA3bIKe nporpaMMmHpoBanusi Python: or maem K roroBoMy HHCTPYMEHTY ¢
JJEMEHTAMH ar¢éHTHOro nmoaxoma»

4.3.1. Llens u3ydyeHusr Momyss: chOpMUPOBATH Y 00YHUAIONTUXCsl 3HAHWS, HABBHIKKM H YMEHHS B

obnacty pa3pabOTKH, OTIAIKH, IIPOBEPKH paboTOCIOCOOHOCTH, MOIM(PHUKAIIHN KOMITBIOTEPHOIO

IIPOrpaMMHOr0 00ecrneueHu .

4.3.2. 3aiaun U3y4eHHst MOy IS

1. dopMupoBaHUe TIPeACTaBICHHs 0 pa3padoTke mporpaMM ¢ roMoinbio MU (BaitbkoauHr) Kak

COBPEMEHHOM IO/IX0/IE K pa3padoTKe MporpaMm ¢ pUMEHEHHEM IeHepaTUBHBIX HelpoceTei.

2. Wzyuenune npunHuunoB s¢¢extuBHoi paborel ¢ MM-yaramu n WM-accucrentamu st

reHeparyu, OTJIaJK{ ¥ yJIy4LIeHHs IIPOrpaMMHOro KoJia.

3. OcBoenue 0a3z0BBIX NPUEMOB CO3IAHUS MPUKIAIHBIX CKpUllToB U MH-uHcTpymMeHTOB st

aBTOMaTH3aluu paboThl ¢ (aiinamu, TaONUIAMH, TEKCTAMH U OTYETAMH.

4.3.3. IInanupyeMsble pe3ynbTaThl 00yUYeHHUS

IIpomecc uzyueHus pasjena HampasiieH Ha (OPMUPOBAHHE CIIEAYIONUX KOMIIETEHIHIH

@opMBI U METOJIBI
Kon 00yueHus,
S —- [TepeueHb MIaHUPYEMBIX Pe3YJIbTaTOB 00y YEHHS CII0COGCTBYIOIITHE
110 MOJIYJTIO (hopMHEpOBaHHIO
U Pa3BUTHIO
KOMIIETEHIHH
3HaTh: DopMBI 00y YEHHS:
MeTo/pl 1 cpecTBa TPOEKTHPOBAHHS @poHTanbHAs.
KOMIIBIOTEPHOTO [IPOTPAMMHOTO 00eCTICUEHHSL. Mertoie1 00yueHHS:
Ymern: JIEKITHH;
OITK-8 ITpuMeHsATE METOBI U CPEJICTBA IIPOEKTHPOBAHHS IIPAaKTHYCCKHE
KOMITBIOTEPHOTO ITPOTPAMMHOTO 00eCTIeUeHH S, 3aHSITHS;
CTPYKTYD JlaHHBIX, 0a3 JJaHHBIX, MPOTPAMMHBIX CaMOCTOATEJIbHASI
HHTEp(EHCOB. pabora.
Baaners:
IIpoekTpoBaHueM CTPYKTYP JAHHBIX.

4.3.4. Coneprkanue Kypca

Tema 3.1. Paspaborka nporpamm ¢ nomombio MU (BaiiGxoauur) u HoBasi KyJabTypa
nporpammupoBanus: or MH-yata k roroBomy pemenuro (4 yaca)

Jlexuuu (2 yac). [Toustre Hanucanus xoja ¢ nomorneo MM (BaiiGKoguHra), €ro MecTo B
COBPEMEHHOH pa3paboTKe M OTIHYHE OT KJlaccH4eckoro nporpammuposanus. O63op MM-uatos u

OTEYECTBCHHBIX HHCTPYMECHTOB, ICMOHCTpAllKs IIEpexoa 0T HICH K IICPBOMY BapHaHTY KOJa.

23



CamocrositenbHast pabora (2 wvaca). M3ydyenue marepualioB 1no 0Oa30BBIM CLEHAPHIM

ucnonas3oBanug MH-uatos AJIA p3.3pa60TKH. HO,ZLI‘OTOBK& KpaTKOro OrHCaHu:d 3a1aii, KOTOPYIO

MOJXHO aBTOMAaTH3HPOBATh.

Jlunakruueckue
Haumenosanue | 0 el SRpRE .. | YueOHO-MeTOIHYecKoe ®dopma
BLIHECEHHBIE HA | CAMOCTOSTENLHOH
TEMBI obecnieuenne KOHTPOIIA
CaMOCTOSITENIEHOE | pabOTHI
H3yUeHHE
Paspaborka Yro Takoe IIpopaboTka KobGenes H. b. YceTHBIR
IporpaMm ¢ paiOKxouHr? JIOTIOJIHUTENBHON | MICKyCCTBEHHBIH MHTEIUIEKT | OIPOC
noMoibto MM | Onpenenenne | auTepaTypbl W UMHTAIUS QyHKIHT
(Baiibkomuur) | CYThH MOJIXOJA yenoBeka : yuebuoe
1 HOBasI nocobue / Kobenes H. b. -
KyJlbTypa M. S EYPC, 2026, =11 Le.
MPOrpaMMHPOB tabi., rpad. - bubmuorp.: c.
anus: ot MH- 109-110. - ISBN 978-5-
yaTa K 907352-11-7
rOTOBOMY
pEIIEHHIO

Tema 3.2. OT njaeu K mepBoMy CKPHIITY: CO3JaHHeE 110J1e3HOI nporpammel yepes HU-

yaTt (4 yaca)

[IpaxTudeckue 3ausTus (2 yaca). JleMoHCTpalMsl co3aHKs IPOCTOH MPOrpaMMbl Yepes

WMH-yar: mocraHOBKA 3aj@yd, IeHepauusl KoJa, 3alycK M IepBuyHasl jgopaborka. Pazbop

CTPYKTYPEI CKPHIITA, ITOJIB30BATEIBCKOTO BBO/JA, BEIBOAA PE3YJIbTaTa U COXPaHCHHUS JaHHBIX.

CamocrosrensHas paborta (2 uaca). lloaroroBka BapuaHTa INMPOMIITA JUIS CO3MaHHS

I[IPOCTOTO CKpPHIITA. AHann3 ITOJIYUCHHOT'O I/IH-KOHE N0 YCEK-JIUCTY: IIOHATHOCTB, 3allycCK,

KOPPEKTHOCTE pe3yJibTara, 00paboTKa THITOBBIX OIIHOOK.

JlunakTuueckue
CJIMHHLIBI, dopMbI
Haumenosanune P .. | YueOHO-MeToIMueckoe ®opma
BBIHECEHHBIEC HA | CAMOCTOSATENILHOM
TEMBI obecrieuenue KOHTPOJIsI
CaMOCTOATENIbHOE | PabOThI
H3ydeHne
Or wumenm « | Kak mnpasuisho | [TpopaGorka Oprens B. [Ipaxr.
[IEPBOMY copMyIupoBarth | IOTMOMHUTENRHON | BBenenue B 3aJJaHue
CKpHUIITY: sagauy Juiss MU- | mureparypsi HCKYCCTBEHHBIH HHTEJUIEKT
CO3JlaHue Yara: 4To JIOJIKHO / Oprens B. ; nep. ¢ anrm.
I10JIE3HOM ObITh B ipoMIiTE? l'opman A. - M. : Dkemo,
IIPOTrpaMMBbI 2019. - 443 c. : puc. -

yepe3 U -uat

(bubnmnorexa Coepbanka.
HckyccTBeHHBIH

UHTEIIEKT). - Bubmuorp.: c.
419-436. - ISBN 978-5-04-
108594-0
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Tema 3.3. Or ommikM K KadecTBYy: OTJajKa, npoBepka u yiayumenue HH-
creHepHpPOBAHHOIO Kojaa (4 yaca)

[Ipaxktuueckue 3anstus (2 yaca). Pas6op Tunossix ommbox MM-crenepuporannoro koja:
HeBepHLIe THIIBI JAHHBIX, OTCYTCTBYIONIHE (haiiibl H OHOKH CTPYKTYpPhL JleMOHCTpaIus IHKIa
nopaboTKH.

CamocrostenbHas pabora (2 waca). IloBTopeHne THMOBBIX OIMHOOK M CIIOCOOOB HMX
ormucanus g V-uata. [loaroroBka x TeCTHPOBAHHIO 1O OTIAJKE KOJIA, AHAIN3Y TPACCHPOBKH

OoKUOOK U YJIYUIIEHUIO IIPOMIITOR.

JumakTHyeckue
Haumenosanue IR e .. | YuebHOo-MeToHuecKoe ®opma
BLIHECEHHbBIE HA | CAMOCTOSITENIEHOM
TEMBI obecrieueHue KOHTPOJIS
CaMOCTOSITEIbHOE | paboThI
U3YUYCHHE
Ot omumbxu x | Luxkn nopabotku | [Ipopabotka HckyccTBeHHBb1H HHTEIUIEKT | Y CTHBIN
Ka4yecTBY: koxa ¢ MM-uarom | momosHUTENILHON | M HelipoceTeBoe o1poc
OTJIAJIKA, JIMTEpaTyphl yrpaBleHue : yuebHoe
npoBepka U nocobue / coct. MamoHoBa
yIIydlIeHHE T. E. - Tomcku#t
1H- NOJUTEXHUYECKHH
CreHEpHPOBaH yHuBepcuret, 2020, - [SBN
HOTO KOJia 978-5-4387-0921-3

Tema 3.4, UH-uyaT Kak NOMONMIHUK MPOrpaMMHCTA: aBTOMATH3AHSA (aiiyioB, TAGHIY
u oT4éTOB (4 yaca)

[IpakTrueckue 3auarus (2 waca). JleMoHCTpauus aBpToMaTH3aliu paboTel ¢ painaMu u
Tabnunamu: utenue (aiinos, pacuéT nokaszareinei, popmMupoBanue TekcToBoro oruéra. [Tokasano,
kax MM-uat nomoraer Hamucats, 0OBSICHUTE U YIYUIIATE CKPHITT IS 06pabOTKY JaHHBIX.

CamocrostenbHas pabora (2 yaca). Pazbop npumMepoB (aitioBeIx 3a1a4u: OUMCTKA JaHHBIX,
MMOJCYET HTOrOB, I'PYNIIMPOBKA CTPOK, COXpaHEHHE pe3ynbTara. [loAroToBKa NpakTHYECKOro

3a/laHud 110 ABTOMATH3AIHH HEOOBIIOMH TBGHHHLI.
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JluakTHueckue

eJIHHHULIBI Dopmbl
HanmenoBanne ’ P .. | YueOHOo-MeTOomIecKOe ®opma
BBIHECEHHBIEC HA | CAMOCTOSTE/IbHOM
TEMBI obecrieuenue KOHTPOJIS
CaMOCTOSTeNIbHOE | pabOThI
H3y4YeHHE
NHW-yar  kak | Ponms MH-uata B | [Ipopaborka Oprens B. [Tpakr.
MTOMOTITHUK aBTOMAaTH3allUM | JONOJHHUTENbHON | BBeneHue B 3aJlaHHe
porpaMMHcTa; JTUTEPATYPHI HCKYCCTBEHHBIH UHTEJUICKT
aBTOMAaTH3ALIH / Oprens B. ; nep. ¢ aHri.
(aiinos, ['opman A. - M. : Dkemo,
TalJuiL u 2019. - 443 c. : puc. -
OTYETOB (bubnuoreka Coepbanxa.

HckyceTBeHHBIH
HHTEIUIEKT). - bubauorp.: c.
419-436. - ISBN 978-5-04-
108594-0

Tema 3.5. Hefipocers BHYTpH nporpaMmsr: noakjo4enne I'nralar (4 uaca)

Jleknun (2 wac). Ilepexom or oOblMHOrO HEpOCETEBOro 4YaTa K HCIONB30BAHHIO

HEHPOCETH BHYTPH IIPOI'PAMMOEL

OGbscHenHe TPHHLMIIOB NPOrpaMMHOro uHTepdeiica,

OesomacHoro XpaHeHHs Kroueil JocTyma, ormpask sanpoca B [uralar/Slamexc GPT wu

ITIOJIYYCHHA OTBETA B 3a/JaHHOI CTPYKTYpE.

CamocrosTenpHas pabora (2 4aca). Visydenue cnipaBounoii joxymenTanuu no 'uradar u

Supexe GPT. Tlogroroska k Tecty no pasmiunsm Mesxay MH-uatom, nporpammuoro untepdeiica

H ar¢HTHBIM CIICHAPHEM.

Junakruueckue
€ TUHHUIIBI ®opMEI
Haunmenosanue ’ p . | YueObHO-MeTOMHYECKOE ®opma
BBIHECEHHBIE HA CaMOCTOATENLHOMN
TEMBI obecrieyeHue KOHTPOJIS
CaMOCTOSTENbHOE | pabOTEI
H3YUCHHE
Heitpocers Cnpapounas [TpopaboTtka KobGener H. b. YCTHBIH
BHYTPH JOKYMEHTAIUS 110 | JOMONHUTENbHOR | MlcKycCTBEHHBIH HHTEIUIEKT | ompoc
IIPOTPaMMBI; T'uralar H | JIHTEpaTypBI W UMHUTALHS QYHKIHT
noakmwodenne | Aupexc GPT yeJloBeka : yueOHoe
I'mralar nocodue / Kobenes H. b. -

M. : KVPC, 2026. - 111 c. :
tabn., rpad. - bubnuorp.: c.
109-110. - ISBN 978-5-
907352-11-7

Tema 3.6. GunanbHas cbopka: munu UH-HHCTPYMEHT ¢ 3JIEMEHTAMH areHTHOIO

noaxoaa (2 uaca)

Ilpaxrnyeckne 3samstus (2 uaca). OuHaNbHAs AeMOHCTpamus cOOpkH MuHH WH-

HHCTPYMCHTA: IIOCTAHOBKA 1I€JTH, TeHEepalysa KOAa 110 4acTsaM, IOAKIIIOUeHue O6pa6OTKH JaHHBIX
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HHCTPYMEHTEI, TPOBEpKa pe3yIbTaTa.

Tema 3.7. Ilpome:xyTounas arrecrauus (1 uac)

H (l.)OpMHpOBaHPIG pe3ybTara. PBCCManHBam’TCH OJIEMCHTBI arcHTHOTO ITOJAXOo[Ja: IEJb, IIaru,

CamocrostenbrHast  pabota (1 wac). IlpopaGoTka MaTepHanoB JONOJHUTENLHOM
JIUTEPATy PhI.
JnnakTHueckue
€ IMHUIIBL, Dopmer
HaumeHnoBaHue P . | YueOHO-MeTOIHYeCKOe ®opma
BBIHECEHHBIE HA | CAMOCTOATENBEHOM
TEMBI obecrnieueHnue KOHTPOJIsL
CaMOCTOSITENIbHOE | pabOTEI
H3y4eHHUe
[TpomesxyTounas | AreHTHBIH [TpopaboTka Kobenes H. b. YeTHbIH
arrecTanus OJIXO/ B | JIOTMONHHUTENBEHON | VICKYCCTBEHHBIH UHTENIEKT | OIpoC
BailOKoIMHTe JIMTEPATYPBI U UMHUTALUS QyHKITHH

yesoBeka : yuebHoe
niocobue / KoGenes H. b. -
M. i K¥PC, 2026.= 111 . ;
tabin., rpad. - bubnuorp.: c.
109-110. - ISBN 978-5-
907352-11-7

4.3.5. OueHodHOE CPEJCTBO JUlsl TEKYILEro KOHTPOJIS:

Tema 3.1. Ilpumepnas ghopmynuposra ycmuozo 60npoca:

1. Hro Takoe BaiiOKOMHHT U 9eM OH OTJIIHYAETCS OT KJIACCHUECKOH pa3paboTKu?

2. Kakne 3agaun MOXHO peiath ¢ nomornsio MH-yata?

3. Ilouemy MH-crenepupoBaHHEIil KOl HEOOXOIUMO MPOBEPSITH?

4, Yem oramuarorcss MM-yat, nporpaMmubie HHTEpQeichl U areHTHBIH clieHapuii?

5. Kakue naHHBIE HeNb3s OTIIPABIIATH B HelfpoceTs?

Tema 3.2. [IpumepHas (hopmyruposra npakmuyeckozo 3a0anus.

CoopmynupyiiTe IPOMIIT 1Sl CO3/JAHUS TIPOCTOTO CKPHIITA M OOBSICHUTD, KAKHE BXOIHBIE

JaHHBIC, PE3YJIBTAT M OrPaHHYCHU S JOJIKHBI OBITh YKas3aHbl B 3a11poce.

Tema 3.3. Ipumepnas hopmynuposka yemnozo 60npoca:

1. Uro moxaseiBaeT NOCIEIHSA CTPOKA TPACCHPOBKH OIHO0K?

2. Kakag onmbka Bo3HHKACT NMpH 0OpaIlleHHH K HECYIECTBYIOMEH TTepeMeHHoit?

3. Yro nyxuo nepenars MH-uary juis uenpasienus omnoku?

4. TTouemy 3anpoc «xoJ{ He paboTaeT» CUHTAETCHS HEAOCTATOUHBIM?

5. Yro o3Hayaer ynydiieHue CTPYKTYphl Koza?
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Tema 3.4. llpumepnasn hopmyrupoexa npakmuueckoeo 3a0anus:

OnuiyTe aIropuT™ CKpHNTa Jyis 06paboTku TabMUHbIX (aiiIoB: YTeHHe JaHHBIX, pAcUET

nokaszaresei, (GOPMUPOBAHHE H COXPAHEHUE OTUETA.

Tema 3.5. Hpumepnas opmyruposka ycmuo2o eonpoca:

1. Yro Takoe nporpaMMHBIH uHTEpeiic?

2. YeM ommyaercs pyunas pabota B MM-uare or mojxiouenns neiipocety Kk nporpamme?
3. IToyemy KiIrOU MPOrpaMMHOTO HHTEp(Eica Hellb3sl XPAHUTh B OTKPEITOM KOJI€e?

4. JlyiA yero Hy)KeH CTPYKTYPHPOBAHHBIH OTBET MOJIEIH?

5. Kakue 3azaun MoxkHo pemath ¢ noMousio I'uralar u SIuneke GPT nporpamMmer?

Tema 3.7. Ilpumepnas hopmynuposka ycmmuoao eonpoca:

1. O6psacHenne nopsxa nepexoa oT HieH K pabodyeMy IpOrpaMMHOMY CLIEHAPHIO Ha A3BIKE
IInToH ¢ ucronp3oBaHUEeM HEHPOCETEBOIO YaTa.

2. Ananu3 npuMepa TPacCHPOBKH OLTHOKH U ONpe/ieieHre MecTa c6ost B IIPOrpaMMHOM KOJIE.
3. Pa3paboTka TeKCTOBOIO 3arpoca s aBTOMaTH3aIHH 00paboTKH TaOIHIbl 3aKa30B.

4. Onucanue 6e30MacHOTO CLIEHAPHS TOJKITIOYEHHASI HEHPOCETEBOH MOJIEIH K TPOrpaMMe Ha
a3pike [INTOH uepes mporpammHubiii HHTEPEHC.

5. Ilpencrapienye CTpyKTypbl MUHH-HHCTPYMEHTA HA OCHOBE MCKYCCTBEHHOIO HHTEIIEKTA H
KPUTEPHUEB TIPOBEPKH I10JIyHEHHOI0 pe3yJbTaTa.

6. Omucanue npouecca yTOUHEHMs. M ICKOMITO3HIIMH 3a1aun rpu pabote ¢ MM-uatom s
1oJ1y4eHus pabodero KoJa.

7. PaspalboTka mpoMIITa JUlsl reHepalii CKpUnTa, 00pabaThIBaIOIEro HECKOIBKO TEKCTOBBIX
(aiioB 1 0OLEAMHAIONIETO UX B €MHBII OTUET.

8. JleMOHCTpauus MPUMEHEHHUS areHTHOTO TIOJX0/[a: PACIIPEEeHHE TT013a/1a4 MEX LY
HeckobKuMH MM-arentaMu B paMkax 0JJHOTO IIpoeKTa.

9. CocraslieHue YeK-IMCTa 171 TIPOBEPKH KOJA, CTEHEPHPOBAHHOI0 HEfpOCeThIO, Ha
COOTBETCTBHE TEXHHUECKOMY 3al[aHHIO,

10. Onucanue cuenapust uenoss3osanus MM-accucrenta s peakTopaara # ONTHMH3ALHE

yiKe HallHCaHHOTO KoJia Ha Python,
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4.4. PaGouas nporpamma moayasi 4 «IIporpammuposanue Ha sisbike Python. Yposens 2.
AJropurT™Mbl, padoTa ¢ JAaHHLIMI)

4.4.1. Uenp usyuyenus Mozyisi: chopMHPOBATE ¥ 0OYUAIOIMXCS 3HAHHS, HABLIKM M yMEHHMs B
obstacTu pa3pabOTKH, OTIA/KM, IPOBEPKH PaGOTOCIIOCOOHOCTH, MOAHPHUKAIIUH KOMIIBIOTEPHOTO
POTrPaMMHOr0 o0ecreyeHusl.
4.4.2. 3anauu U3ydeHHs MOJIYJIS:

* OCBOHMTE MPUHIMHIIEI CO3/IAHUS KJIACCOB, HACIEIOBAHHS H TIOJHMOp(U3Ma;

*  U3YYUTL OCHOBHEIE AJINOPHUTMBI COPTHPOBKH H ITOMCKA,;

o copMHPOBATL YMEHHS OIICHHBATE CIIOYKHOCTh AJITOPHTMOB;

* HAyYHThCs BRIOMPATh NOAXOAALIME (opMaT XpaHEeHHs! TAHHBIX JUTS MPHKIIAJHON 3a1auH.
4.4.3. IInanupyemsie pe3yJibTaThl 00y YeHHSI

IIpouece u3ydenns paszena HanpaBlieH Ha pOPMHUPOBAHHE CIIEAYIOIIMX KOMIIETEHIIHH

@opMBI U METOMBI
Kox 00yuenus,
PO — Ilepeuens nnaHupyeMbIX pe3yIbTaTOB 00yYeHUs CrocoBCTBYIOMTHE
[0 MOy (OPMHPOBAHMIO
U Pa3BUTHIO
KOMIIETECHITHH
3HaTh: DopMBI 00yUeHHS:
Metozbl # cpefcTBa MPOSKTHPOBAHHS @poHTanbHAs.
KOMITBFOTEPHOTO TPOTPAMMHOTO 00eCIIeYeH s, Mertojib! 00yueHHs:
Ymern: TICKIIHH;
OTTK-8 [TpuMeHsSITE METOMBI B CpeJICTBA IPOEKTHPOBAHMS IPAKTHYECKHE
KOMITBIOTEPHOI'O [IPOrPaMMHOTO 06ecrieYeHusl, 3aHSTHS;
CTPYKTYP JAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHEIX CaMOCTOsITENIbHAS
UHTEp(EHCOoB. paboTa.
Buaagern:
[IpoekTHpoBaHKHeM CTPYKTYD JIAHHBIX.

4.4 4. Conepxanue Kypca

Tema 4.1. Kinacent u 00bekThI (6 4acos).

Jlexunn (4 waca). Beemenme B OOBEKTHOI-OPHEHTHPOBAHHOE IIPOrPaMMHPOBAHHE
(OOII). Knacc u sxsemmsap kiacca. J[aHHble 9K3eMIUIAPA, METOIbLI SK3EMIIIAPA H CBOICTBA
sk3emiuisipa. Coszanue cobcTBeHHOro Kitacca. Mukancynsanus. ATpubyTel kiacca.

Hpakruyeckue samsatuss (1 wac). Paspabotka coGerBeHHbIX KmaccoB. Ompenelenue
HY>KHBIX METOJIOB H CBOMCTB KiiaccoB. Co3/JaHHe HECKOJIBKHX 00BEKTOB.

Camocrosirenbras pabota (1 wac). IlpopaGoTka Marepuaa J0NOIHHTENBHOM IHTEPATY PhI

o TeMe.



JlugakTuueckue

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

Hammenopanue | S LR SOpMES . | Yuebno-metomuueckoe | Gopma
BEIHECEHHBIE HA | CAMOCTOSATENLHOM
TEMBI obecrieuenue KOHTPOJIS
CaMOCTOATEJIbHOE | PabOThI
H3YYEHHE
Knaccent u | Urenue u | [Ipopaborka lenynpxo, B. M. f3bik | ycTHBIH
00BEKTEI HU3MEHEHHUE JOTIOJIHUTEIBHOH | IPOrpaMMHPOBAHHSA ornpoc
aTpudyTa. JIUTEePaTypBI BBICOKOI'O YPOBHS
Python. OyHKIMH,
CTPYKTYPBI JaHHBIX,
JIOTIOJIHUTEIILHBIE
MOAyNIH @ y4eOHoe
mocobue / B. M.
Hlenynsko. — Pocros-
Ha-Jlony, Taranpor
H3zparensctBo FOxHOTO
(enepansioro

Tema 4.2. Hacsiegoanne (5 uacos).

Jlexuuu (3 uaca).

Poms macneynosanns B OOIl, nossiTHe WepapXuM HAC/e OBAHHS.

Hpuunun yruno# Tunusanun. ITonsrie GasoBoro kimacca W Npou3BOAHOrO Kmacca., MYHKIS

isinstance u ee npuMenenne. Co3nanue NPOU3BOJHOTO KiIacca.

[Tpaxruueckue 3ansaTus (1 gac). PaciiupeHne roTOBBIX KJIACCOB.

CamocrostenbHas pabora (1 yac). [IpopaGoTka Marepuana JONOIHATELHOMN IUTEPATYPEI

I10 TEME.
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JlunakTHueckue
Hanmenosamme | o ALPL SopNeE .. | Yuebno-meTomuueckoe | @opma
TeMLL BBIHECEHHBIE HA | CAMOCTOATENBHOM | " ' - ROHTPOI
CaMOCTOSITETEHOE | PAbOTEI
H3YUCHHE
Hacnenopanue | [Ipumenenune ITpopaboTka Hlenypko, B. M. SI3wik | yeTHBII
AK3EMILISIPOB NOTIOJHHTENBHON | TIPOrpaMMUPOBAHHUSI ornpoc
6azoBoro W | THTEPaTypPhI BBICOKOT'O YPOBHs
IPOU3BOJIHOTO Python. Dynkuuy,
Kracca. CTPYKTYPBI JIAHHBIX,
JIOTIOJTHUTEILHBIE
MOy JIH yuyeOHoe
nocobue / B. M.
[enynpko. — PocToB-
na-Jlony, Taraupor
WzpatensetBo HOsHOTO
(peaepanbHOrO
yHuBepcurera, 2017. —
107 ¢. — ISBN 978-5-
9275-2648-2

Tema 4.3. AbcrpaxTHbIe KiIaces! u nomumopdusm (6 uacos)

Jlexuun (4 wyaca). Ilomumopdusm. Ilpunumun DRY u WET. Tlomstue aberpaxium.
3HaKOMCTBO ¢ a0CTPaKTHBIMH KJIACCAMH s13bIKa IporpamMmMupoBanus Python. TTomvena MeToioB B
npou3BojHOM Kitacce. [lomumopduble kinaccel. Konteiinepueie THIBL BuONHOTEUHBIE MOy
collections u collections.abe. [Tpumernenue KoHTeHEPHBIX THITOB.

[IpakTrueckue 3ausTus (2 yaca). MMIieMeHTaus HOBBIX METO/IOB.

Tema 4.4. AnropuT™Mbl COPTUPOBKH H IOHCKA B SI3bIKe NPOrpaMmmupoBanusi Python
(6 yacoB)

Jleximu (4 gaca). CnoxHocTs anroputMos, O(N)-Horanus. Turnel copTupoBkH. OCHOBHBIE
alrOpUTMbl COPTHPOBKH H TIOMCKA. JTambl paspalorku anroputMa. PaspaboTka Ha s3bike
nporpammupoBanus Python onTuManbHBIX aIrOPUTMOB IIOMCKA.,

pakruyeckne 3anatus (1 uac). Peanusanus anropurMa penrenus sagaun CyI0OKy Ha
a3pike Python.

Camocrositenbhas padora (1 gac). IIpopaGoTka Matepuaa AOMOTHUTENBHOH THTEPATY P

110 TEME.
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JlunakTuueckue

CIIMHHIIB, Oopmel YuebHo-
HaumenoBanune s ®opma
BBIHECEHHBIE HA | CAMOCTOSTENBHOMH | METOAHYECKOE
TEMBI KOHTPOJIS
caMocToATeNsHoe | paboThI obecnevyenue
H3YUYCHHE
ANTOPHTMEI OnTtumuzanus [Tpopabotka [Henynpko, B. M. | ycrabii
COPTHPOBKH H | anropuT™Ma JOTIONHUTENBHOR | SI3BIK o1poc
MOMCKA B SI3bIKE JTUTEPATyPbI IIPOTPAMMHPOBAHHUSI
IpOrpaMMHUPOBAHMS BBICOKOTO  YPOBHSI
Python Python. ®ynxiumn,
CTPYKTYPBI JIAHHBIX,
JIOTIOJIHHTENIbHBIC

MOIyJIM @ yuebHOe
mocobue / B. M.
[Henynpxo. —
Poctog-na-Jlony,
Taranpor :
MznarenscrBo
FOsHOro
(enepansHOrO
YHHBEPCHTETA,
2017. — 107 ¢. —
ISBN 978-5-9275-
2648-2

Tema 4.5. Anropurmbl noncka na rpadax (5 gacon)

Jlexuun (4 yaca). Beesenne B Teopuio rpaoB, OCHOBIHBIE &ITOPHTMEI Ha rpadax. Teopus
rpadog. Ipencrabnenne rpados B s3bike mporpammuposanus Python. [Touck B wupuny. Ilouck
B INIyOuUHY.

[Ipaktuueckue 3ansTus (1 uac). MMiuiementamus rpada B si3bike IIPOrpaMMUPOBAHHS
Python. Haxoxnenne kparuaifirero myTd mpoesjia Ha mpuMepe rpada CTaHIMI MOCKOBCKOTO

MCTPONOJHTEHA.

Tema 4.6. 3anucu nanubix. Padora ¢ xanubivu cucremsr SQLite (5 uacos)

Jlexun (3 wuaca). PaspaGorka ctpykrypbl manubx. CoxpaHeHHe HaHHBIX. CIHCOK H
3amuch. 3amucu W Tabnuubl. Urennme u 3amuch. [lomstwe 06 0GBEKTHO-PENSIHOHHOM
COOTBETCTBHH.

[Ipaxriyeckue sanstus (1 vac). Xpanenne gannbix nosnssosareneii B CYBJI SQLite.

CamocrosTensuas pabora (1 yac). [IpopaGoTka MaTepuana JOMOIHHTEBHOM JHTEPATYphI

o TeMe.
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JlumakTaueckne
Haunmenosanue CHHHHIL, Do .. | Yuebno-meronnueckoe | Gopma
BLIHECEHHBIE HA | CAMOCTOSATENBHOM
TEMBI obecneyenne KOHTPOJIS
CaMOCTOSATENILHOE | PabOTEI
H3YUCHHE
3anucu u | Mcoone3oBaune | [IpopaGorka Menynpxo, B. M. SI3bIk | yeTHBIIH
JTAHHBIX. CYBZlI  SQLite | nomosHUTENBHON | IPOrpaMMHUPOBAHUS] orpoc
Pabora C| sl XpaHeHHs | JTHTEpaTyphl BBICOKOT'O YPOBHs
JIAHHBIMH JAHHBIX  rpada Python. OyHKIHH,
CHCTEMBI MOCKOBCKOTI'O CTPYKTYPBI JIAHHBIX,
SQLite METPOTIOIUTEHA JIOTIOJTHUTELHEIE
MOy JIH yuebHoe
mocobue / B. M.
Menyapxo. — Pocros-
Ha-/lony, Taraupor
HzparenscrBo HOxHOrO
(penepanbHOrO
yHHBepcuTeTa, 2017. —
107 ¢. — ISBN 978-5-
9275-2648-2

Tema 4.7. XpaHeHHe JaHHBIX BHE MPOrpaMMmsei (5 yacos)

Jlekuuu (4 waca). Ilomstne o crpyxrype naHHbix. McrnonbsoBanue CTPYKTYphI IS
XpaHeHUs! JaHHbIX. XpaHEeHHE JAHHBIX BHE s13blka nporpaMMupoBaius Python. Coxpanenne u
BOCCTaHOBJICHHE JIlaHHbIX. bubmuoTteunsiii Mmonyiib pickle u shelve.

[Ipaxruyueckue 3ansTus (1 yac). CoxpaHeHue JaHHBIX rpada H HCIOTb30BAHHEM MOYJIS

pickle.

Tema 4.8. Pabora ¢ nannbivu JSON B si3bike nporpavvuposanus Python (6 wacos)

Jlexuun (4 uwaca). 3naxomcrBo ¢ opmarom JSON. PaGora ¢ popmarom JSON B s3bike
nporpammupoBanus Python. Cepmammsanmst u  jecepuanuzamus  Qaitnos JSON B s3bike
nporpamMmupoBanus Python. Xpanenne naHHBIX BHE s13bIKa MPOrpaMMupoBanus Python.

Ipakruyeckne sauatus (1 gac). CocraeieHue rpada MOCKOBCKOTO METPOIOIHTEHA Ha
ocHoBe (aitiia JSON.

Camocrosrensas pabota (1 gac). Ilpopaborka Matepuana 10MoHHTEILHOM THTEPATY PBI

Mo TEME.
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JunakTuyeckue

e MHHUIIEI, Dopmer VYuebHo- ®opma
Haumenopanue
oML BBIHECEHHBIE HA | CAMOCTOSITENILHO | METOAMYECKOe KOHTPOJI
CaMOCTOSITENIBHO | i paboThI obecrnieyenne s
€ U3ydeHue
Pabora ¢ nannwimu | CoxpaHenune [TpopaboTka Ienynpko, B. M. | ycrasri
JSON B s3mIke | JaHHBIX B (aiin | momonHnTensHOH | SI3BIK orpoc
IIPOrpaMMHUpPOBaHK | AaHHbIX JSON JIMTEPATYpLBI ITPOrpaMMHPOBAHH
s Python 51 BBICOKOT'O YPOBHS
Python. ®yukiuu,
CTPYKTYPBI
JIAHHBIX,
JIOTIONTHUTEJILHBIE

MOJynu @ yuebHOe
nocobue / B. M.
[Henynpko. —
Poctos-Ha-/lony,
Taranpor
M3parenscTBo
IOxnoro
(enepasibHOro
YHHBEPCHTETA,
2017. — 107 ¢. —
ISBN 978-5-9275-
2648-2

Tema 4.9. IIpomesxyTounas arrecrauns (1 uac)
Camocrostensnas pabora (1 yac). Ilpopaborka Marepuana 10MONTHUTENBHOM JIHTEPATY PBI

110 TeME.
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Jlnnakruyueckue

eIMHHUIIBI Dopmer YuebHo-
Haumenosanue AEEHITRL P . Qopma
BbIHECEHHBIE Ha CaMOCTOSITENIFHOH | METOJJHYECKOE
TEMBbI KOHTPOJIA
CAMOCTOSITENBHOE paboTsl obecneuenue
H3Y4YEHHE
Ipomexyrounas | IIporpammuporanue | [Ipopaborka [lenynexo, B. M. | ycTHbIH
arTecTanus Ha s3pike Python. | nononautensHo | f3nik ompoc
AJropuT™BI, paboTa | THTepaTyphI IPOTPAMMHPOBAHHSI
C JaHHBIMH BBICOKOIO  YPOBH:
Python. ®yuxium,
CTPYKTYPbI JIAHHBIX,
JOTIOJIHATE IbHBIE

MOIYJIH : ydeDHOe
nocobue / B. M.
ey ibKo. ==
Pocros-na-Jlony,
Taraunpor
M3parenbcTBO
FOxHOTO
¢enepansHOrO
YHHBEPCHTETA,
2017. — 107 ¢. —
ISBN 978-5-9275-
2648-
2ynuBepcuret, 9bC
ACB, 2013. —32c¢.
— ISBN 2227-8397

4.4.5. OueHovnoe CpeJiCTBO JUIS TEKYIIETO KOHTPOJIsS (IIPUMEPHBIE BOIPOCH JUISl YCTHOIO
ornpoca):

Tema 4.1. Knaccol 1 00beKTHI.

1. Kak 1mpou3BoguTCes OTIajKa IPOrpaMMBI B s3blke NporpaMmupoBanus Python? Moskro i

BBINOJIHUTG Python-koa notraroso?

2. PaccmotpuTe /1Ba 110/1X0/1a HMIKE JUTS HHHIHAIH3ALAK MACCHBA M MAacCHBOB. B uéM pasuuia

MCKAY STUMH NOAXOAaMH U II0YEMY BaM CIEIYET HCI0JIB30BATE TOJIBKO OJUH U3 HUX?

# WHuMumanusauma maccuBa -- Mertoq 1

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

[[1, 2, 3, 4], [1, 2, 3, 4], [1, 2, 3, 4]]

# MHuuManusauma maccuBa -- MeTtoq 2

y = [[1,2,3,4] for _ in range(3)]
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y
[f1, 2, 3, 4], [1, 2, 3, 4], [1, 2, 3, 4]]

Tema 4.2. HacienoBanue

1. Yro takoe NumPy? [Touemy syuine Hcmonnp30Bate MaccuBbl NumPy BMECTO CIIMCKOB SI3bIKA
nporpammuposanus Python?

2. Kax moxHO co3nate MaccuB NumPy B si3pIKe mporpamMmeposanus Python?

3. 3aueM HCIIONB30BATH JNEKOPATOPBI (PYHKIHMIA?

Tema 4.3. AGcTpakTHBIE KJIACCHI H OJHMOP(H3M
1. Yro Takoe (@classmethod, (@staticmethod, @property?

2. CozpnaifTe gexoparop, 3aruchiBAEMBIil B JIOT.

Tema 4.4. AnropuT™Mbl COPTHPOBKH M oHcKa B Python
ITocmoTpuTe Ha HeGOJIBLIONH JEKOPATOpP, KOTOPBIA MOXHO HMCIOJIB30BATE IS 3aMMCH HA3BaHHUSI

mobo# GYHKIHHM U TOTO, YTO OHA JIEJIAET:

import logging

def log(func):

Jlorupyem Kakaa ¢YHKUUA Bbi3blBaETCA

win

def wrap_log(*args, **kwargs):
name = func.__name__
logger = logging.getlLogger(name)
logger.setlLevel(logging.INF0)

# OTkpbiBaem ¢ain NOroB 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("Bui3oB dyHkuuu: %s" % name)

result = func(*args, **kwargs)
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logger.info("Pe3ynbTar: %s" % result)

return func

return wrap_log

@log
def double_function(a):

YMHOXaem nonyYeHHsblit napameTp

return a*2

if __name__ == "__main__":

value = double_function(2)
Tema 4.5. Anropurmsl noucka na rpagax
1. Beeznenue B Teopuio rpaoB, OCHOBHEIE alITOPHTMbI Ha rpadax.
2. Teopwus rpagos. Ipencrasiaenue rpadoB B si3bike mporpaMmuposanus Python.
3. llomck B mMpuRY.

4. Ilouck B riybuny.

Tema 4.6. 3anucn gannbix. Padora ¢ gannsimu SQLite.
1. PaspaboTka CTpyKTyphI JaHHBIX.
2. CoxpaHeHue JaHHBIX.
3. CHHCOK | 3aIMCh. 3aHCH U TaOJIUIBL.

4. Yrenne u 3anmcs [loHarue 06 OGBGKTHO-pEJIHH.HOHHOM COOTBETCTBHH.

Tema 4.7. XpaneHune JaHHBIX BHE IPOrpaMMBbI
1. lloHsiTHE O CTPYKTYpE JAHHBIX.
2. HMcnonp3oBaHHE CTPYKTYPBI IUISL XPaHEHHS JJAHHBIX.

3. XpamneHue JaHHBIX BHE s3bIKa NporpaMmuposanus Python.

Tema 4.8. Pabora ¢ panusivu JSON B Python

I 3makomctBo ¢ popmatom JSON. PaGora ¢ hopmarom JSON B si3bIKe ITPOrpaMMHPOBAHHS
Python.

2. Cepuanusanus u necepuanusanus daitio JSON B s3bike nporpammupopanus Python.
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3. XpaHeHHe JaHHBIX BHE S3bIKa IIporpaMmuposanus Python.

4. CoxpaneHue nauHbIX B aiin JSON.,

Tema 4.9. IIpome:kyTounas arrecranus

buner Nol
1. Knace u ox3eMmiap knacca. ATpHOYTBI B METO/[bI 9K3EMILISAPA.
2. Cnoxnocts anropurmos, O(N)-HoTanus.

HpI’IBeﬂHTe [IpHMEP KOJIa CO3JIaHHA [IPOH3BOJHOTO KJlacca.

(U8 ]

4, [Touck B MpHHY: IPHHIKIT pabOTEL.

g, Cepmanusanus u necepuanmusanus JSON B Python.

buner Ne2

1. Wukancynanus. ATpubyTs! Kiacca.

2 OcHOBHBIE AITOPUTMBI COPTHPOBKH.

3 ITpuBemuTe mpuMep KkoJa abeTpakTHOTO Kiacca (MoLy b abce).
4. IIpencrasienune rpados 8 Python.

5 Mopnyinu pickle u shelve.

buner Ne3

1; Hacneiopanue, yTunas Taiusais, pyHKIH isinstance.

2 [Momumopduam. [Tpunuun DRY.

& IIpusenure npumep xoja 3anucu nanusix 8 CYBJ] SQLite.

4. ITouck B rmyOuny.
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5. YCJOBUS PEAJTU3ALIMU JITIT

5.1. Opranmsaunonnsie ycaoBusa peanusanun AT

HaumenoBanue HaumenoBanue 060py10BaHUS, TPOrPaMMHOI0
Bun sansarus
ay AHTOPHH obecrieueHus
Aynmatopust Jutst | Jlexuuu IIK ¢ nocrynom B UnTepreT u BO3MOMKHOCTBIO
IIPOBEJICHHUS npocmorpa (daiinoB B dopmare *.ppt, *.pptx,
JIeKIUI/CeMIHAPOB *.pdf, npoekrop/TeneBn3op/MOHHTOP.
Aynutopus st | [lpaktuyeckue IK ¢ nocrynom B MHTEpHET H BO3MOMKHOCTEIO
IIPOBEICHHUSI 3AHITHS npocmotpa daiinos B Gopmare *.ppt, *.pptx,
JIEKIHI/CEMHHAPOB *.pdf, npoekrop/TeeBH30p/MOHHTOD.
Ayjuropus mns | CamocrositensHas | [TK ¢ moctynom B MHTepHET M BO3ZMOXKHOCTBIO
NpOBEACHUS pabora mpocMotpa (aitmos B opmare *.html, *.doc,
JIEKLIMH/ceMUHApOB *.docx, *.pdf, *.djvu.
Aynuropus Juist | Urorosas 1K ¢ gocrtynmom B IHTEpHET ¥ BO3MOMKHOCTBIO
IIPOBEJICHHS aTTecTalus npocmotpa ¢aiinos B popmare *.html, *.doc,
NEeKUUH/ceMUHApOB *.docx, *.pdf, *.djvu, auct Gymarm ¢opmara
A4, pyuxa.

5.2. Ileparoruyeckue ycsaosus peanuszauuu JITT

Peanuszaums  nporpammel  obecrieduBaercs IPETOJIAaBATEIbCKUM ~ COCTAaBOM,
YIOBJIETBOPSIIOLIMM CJICIYIOIUM YCIOBHSIM:
- HaJIM4YMe BBICLIETO MPO(ECCHOHANLHOr0 00pa3sOBaHUs, COOTBETCTBYIOMIEE MPOMHIIO
IIPOrpaMMBl, U3 YUCIIA IITATHEIX MPENoJaBaTesiel, UK IPUBICYEHHBIX Ha YCIOBHAX ITOYAaCOBOM
OIUIATHI TPYJa;
- 3HAYUTENLHLIA OIBIT NPAKTHYECKOH JEATENBHOCTH B COOTBETCTBYIOWEH cdepe M3 ymcna

MTAaTHBIX npenouaBaTeneff HIIH TIPUBJICYCHHBIX HA YCIOBHAX [104YaCOBOH OILIATHI Tpyaa

5.3. YuebHo-meToanueckoe obecneuenue I

OcHoBHas HTEpaTypa:

1. Kymcxosa, MLA., Basel naunsix: yueOuuk / M.A. Kymckosa. — Mocksa: KmoPyc, 2022, —
400 c. — ISBN 978-5-406-09667-3.

2. llomyskrosa, H.P. PaspabGorka BeG-mpmiioskenuii: yuebnoe nocobme mist By3os / H.P.
[lomyskrosa. — 2-e u3n. — Mockea: Wsjatensctso HOpaiir, 2024, — 204 ¢. — (Boicuiee
obpazopanue). — ISBN 978-5-534-18645-1.

3. T'nunenko, M.I" TexHonornu 1 METO/BI IIPOrPaMMEPOBAHES: yueOHOE T0COBHE IS BY30B
/ U.I'. T'nupenko, ®.@. ITasnos, J1.10. ®enopos. — 2-e u3m., mepepad. u gon. — Mocksa:
WMsparenscrso I0paiit, 2024. — 248 c. — (Boicmee oGpasopanie). — ISBN 978-5-534-18130-
2.
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10.

11.

12

Kynpssuesa, M.A. TlporpaMmmupoBaHie: TeopHs THIIOB: yueGHOE MOcoOHe I BY30B /
M.A. Kynpsasuesa, M.B. 11lIBenxuit. — 2-¢ u3j., mepepad. u jon. — Mocksa: M3natenscTBo
IOpaiit, 2024. — 652 c. — (Bricuiee obpazosanue). — ISBN 978-5-534-11088-3.
Kosanesckast, E. B. MeTozpl nporpamMupoanms ; yuebroe nocobue / E. B. Kopaserckas,
H. B. Komnea. — Mocksa : EBpasuiickuii oTkpbIThil mHcTHTYT, 2011, — 320 ¢. — ISBN
978-5-374-00356-7.

Henyxpko, B. M. SI3blk mporpaMMupoBaHHst BEICOKOTO ypoBHA Python. ®ymximw,
CTPYKTYPBI NaHHBIX, JOIOJIHUTEIBHBIC MOy : yueOHOe mocobue / B. M. Illenynpko. —
Pocros-na-Jlony, Taraupor : M3gatensctso KOxuoro Qpenepansuoro yuusepeurera, 2017.
— 107 c. — ISBN 978-5-9275-2648-2.

Cysu, P. A. SI3bik nporpammuposanus Python : yueGnoe nocobue / P. A. Cysn. — 3-¢ u3.
— Mocksa : Mnrepuer-Yausepeurer Mugopmanuonnsix Texnonoruit (MHTYUT), At [Tn
Ap Menma, 2020. — 350 c. — ISBN 978-5-9556-0109-0.

Kobenes H. b. MckyccTsennbiii unTeiiekT 1 uMuTanus (yHKIMi vesloBeka : yueGHOe
nocobue / Kobenes H. b. - M. : KYPC, 2026. - 111 c. : Tabu., rpad. - Bu6mmorp.: ¢. 109-
110. - ISBN 978-5-907352-11-7.

Optens B. Beeznenne B MCKycCTBEHHBIH HATEIUIEKT / DpTensb B. ; mep. ¢ anr. [opman A. -
M. : Dkemo, 2019. - 443 . : puc. - (bubmmorexa Coepbanka. VickyccTBeHHbII HHTEIUIEKT).
- bubmuorp.: c. 419-436. - ISBN 978-5-04-108594-0.

VickyccTBeHHBIH MHTENIEKT M HeflpoceTeBoe yIpasjieHue : yuebHOe nocoGue / Cocr.
Mamonosa T. E. - Tomcxuit momrexunyeckuit ynusepeuter, 2020, - [ISBN 978-5-4387-
0921-3.

Epemun, A. JI. Unpopmanuonnas u iudposast ruruena ; yueGHoe nocobue uis By3oB / A.
JI. Epemun. — 2-e m31., crep. — Cankr-ITetepGypr : Jlanb, 2024. — 92 ¢. — ISBN 978-
5-507-47641-1.

- becemeprubii, M. A. CrcTeMBl HCKYCCTBEHHOTO HHTEIUIEKTa © yueOHHK U By30B / M. A.

Becemeprpiit, — 3-e u3p., ucnp. u o, — Mocksa : Msnatenscrso IOpaiit, 2025. — 164

¢. — (Briciuee o6pazosanue). — ISBN 978-5-534-18416-7.

JlonmonuurensHas tuTeparypa:

1.

Ipemeps K. S3pik C. MactepcTBo nporpamMmupoBanus. [IpHHIMIBL IIPaKTHKH M
narrepusl / nep. ¢ anria. A. H. Crunkuna — M.: IMK Tpece, 2023. — 300 c.
Honansn Kuyr: UckycetBo mporpammuposarus. Tom 1. OcHOBHBIE anropuTMbl/ mep. ¢

anry. Tpury6 C. I'., lopymenko IO. T'., Kpacukos Y. B. — M.: Bunesame, 2019. — 720 c.
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10.

11

busnn JI. M. SI3pik nporpammupoBannst Python: cripasounux: Ilep. ¢ anr/ busau J[. M. —
Kues: InaCodr, 2000. - 326 c. - ISBN 966-7393-54-2,

Jokeiime P., I'podd IT., BaiinGepr H., Ommens 3. J[x. SQL. ITonHoe pykoBoacTBO. M:
Buneame, 2014. 960 c.

Konnomm T., Berr K. Basbr manubix. TIpoexrupoBanue, peanusanus u COMPOBOXKICHHE.
Teopus u npaxruka. M: Bunbsime, 2017. 1440 c.

Busyanbroe nporpaMmuposanue Ha ocHoBe Gubnnorexn MFC : MeTogudeckune yka3aHus
K J1abOpaTOpHBIM paboTaMm 1o Kypey «BH3yalbHOe IpOrpaMMUPOBAHMEY JUIS CTYACHTOB
Hanpasyienus 09.03.02 MupopMannoHHBIE CHCTEMEI M TEXHOJIOTMH / cocTaBuTemu A. 5.
Jlaxos, P. E. Bopuukos. — Caparog : Bysosckoe o6pasoBanue, 2016. — 57 ¢. — ISBN
2227-8397.

®apadonos, A. C. IIporpaMMHpOBaHHE Ha S3bIKE BBICOKOTO YPOBHS : METOIHUYECKHE
yKa3aHus K IPOBEACHHIO JIaGopaTOpHBIX paboT mo Kypey «IIporpammuposanney» / A. C.
®apaponos. — Jlunenx : JIuneukuii rocy 1apcTBeHHbIH TexHUuecKuit yauBepeutet, JBC
ACB, 2013. — 32 ¢. — ISBN 2227-8397.

lpomnr-umxkunapunr aus LLM. HMckyccTBO 1MOCTpOeHHs IPUIOKCHHH Ha OCHOBE
GOIBIINX S3BIKOBBIX Mojienieit», asropsl: Jixon Beppuman, Ansepr Ilurnep. Kuwura
paccKasplBa€T O HayKe H HCKYCCTBE MPOMIT-HHKMHHPHHTA, IIOMOTaeT pPacKphITh
IOTEHIHAI OOJIBIIHX A3BIKOBBIX Mojiesiel (LLM).

Hpomnr-umknsupunr. [TpakTudyeckoe pyKOBOACTBO JUlsi OCBOEHHS HelpoceTeil ¢ HyJis.
Towm 1: ocnosei», aprop: Bragumup Bogonasckuit. Kuura nocrpoena 1o TIPUHIMITY «OT
IPOCTOTO K CJIOKHOMYY, COZCPIKHT MHOXKECTBO HAIJISJHBIX IIPHMEPOB W IPAKTHUECKHX
YIIpaKHEHUH,

Hpomr-umwxuuupunr st GenAl. IlaTTepnbl Haj&KHEIX 3aIPOCOB JUIS KATECTBEHHBIX
pesyJibTaToBy, aBTopsl: JDkeiime ®ennke, Maiik Teiinop. Kuura nocssiena HcKyccTBy
COCTABNCHUA MHCTPYKUMH ¥ I0JCKa30K s MM, KOTOpble MO3BOJSIOT MOMydaTh
Ka4eCTBEHHBIE H TOUHLIC Pe3YJIbTaThL

150+ npomnToB mans mpoaBHHyTOro BaifG-KomMHra», asrop: JIsi DHcrasus. Kaura
NpeJICTaB/IAET COOOM NPAKTHYECKOE PYKOBOJCTBO UISL MPOTPAMMHCTOB, AH3AHHEPOB
HHXKCHEPOB, CTPEMALIMXCS PacKpbiTh mnoTeHmwan LLM B co3gaHud  peajbHBIX
npusoxeHuii. B el coOpanbl npoeccHoHaNbHbIEe IPOMITEL H TEXHUKH JUTS pa3paboTKi
IPOrpamMM, CEPBHCOB U HHTEP(EHCOB Ha MOMYIAPHBIX TEXHOJIOrHIecKuX cTekax (LAMP,
MEAN, MERN, JAMstack, .NET, Django, Spring Boot u npyrux).
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5.4. MeToauueckne pekoMeHIanumu

JUIIT mocTpoeHa mo TeMaTHUecKOMy NPHHIMITY, KaXKABIH pasjiell mpeacTaBiisieT co0oi
JIOTMYECKH 3aBEpLIEHHBINH MaTepual.

IIpenosaBanyie IporpaMMbl  OCHOBAHO HA JIMYHOCTHO-OPHEHTHPOBAHHOMN TEXHOJIOIHH
o0pa3oBaHHMs, COYETAIOLIeH /[Ba PABHONPABHBIX ACIIEKTA 3TOTO Npolecca: o0yueHHe U ydeHHe.
JIMYHOCTHO-OPHEHTHPOBAHHBIA IOIXOA PA3BUBACTCS NPM YUYACTHH CiymiaTellel B akTHBHOM
paboTe Ha NPAKTUYECKUX 3aHATHAX. JIMUHOCTHO-OPHEHTHPOBAHHBIA [OJAXOJ HATpPABIEH, B
HEPBYIO Ouepelb, Ha Ppa3sBUTHE MHIAMBHAYANBHBIX CIOCOOHOCTEH OOydYaromuxces, CO3JaHHE
YCIIOBHH ISl pa3sBHTHA TBOPYECKOH AKTUBHOCTH CIyHIATe)id H pa3paboTKe HHHOBAIMOHHBIX
HJICH, & TaKKe HA Pa3sBUTHE CAMOCTOSATENIBHOCTH MBILUICHHS TIPH DPELIEHHH Y4eOHBIX 3a/1a4
PasHBIMH CrI0CODAaMH, HAaXOXEHHE PAMOHAIEHOIO BAapHAHTA PELICHHS, CPABHEHHS M OLIEHKU
HECKOJIbKMX BapHAHTOB WX pEIIeHHs H T.I. D710 crnocobcTByeT (OPMHPOBAHHMIO INPHEMOB
YMCTBEHHOH JEATENbHOCTH 110 BOCIHPUSTHIO HOBOH HH(OPMALMH, €€ 3alOMHHAHHIO H
OCO3HAaHHIO, CO3JAHHIO 00PA30B YIS CIIOKHBIX IOHATHH U MPOIECCOB, MPHOOPETEHHIO HABBIKOB
IIOMCKA PELIEHUH B YCIOBUSIX HEONPEIEIEHHOCTH.

[IpakTryeckue 3aHaTHs NPOBOLSITCS JUIsl IPHOOPETEHHS HABBIKOB PEILEHHS TPAKTHIECKHX
3a7a4 B TIPEJIMETHOH 00MacTH MojyJisl. 3ajaHus, BBIIOMHAEMBIE HA MPAKTHYECKUX 3aHATHSX,
BBITIOJIHAIOTCS C HCTIOIB30BAHUEM AKTHBHBIX U HHTEPAKTHBHBIX METOI0B 00y UYEHUS.

Camocrostenbias  pabora  ciywateneil  npeaHasHavyeHa Ul popabOTKH
JOTIOJTHUTENIBHOM TUTepaTyphl. Pe3ybTaThl IPaKTHUECKUX 3aaHU CIIylIaTeNiel yYHTLIBAIOTCS
Ha MTOTOBOH aTTeCTallHH.

[Ipn  w3ydeHun Kypca IpeTyCMOTPEHBI  CIEAYIOIIME METOAB  OPraHH3alHH |
OCYLIECTBIECHH YUeOHO-[103HABATEIILHOMN JICATEIbHOCTH
- 00BACHUTENBHO-HILTIOCTPATHBHBINA METOL;

- PENPOAYKTHBHEIM METOI;

- YACTHYHO-IIOMCKOBBIA METO/I.
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6. ®OPMbI UTOT'OBOM ATTECTALIUU ATIIT

Hrorosast arrecrauus mpoBOAMTCS B (opMe 3aueTa JUIA IPOBEPKH C(HOPMHUPOBAHHOCTH
KOMIIETEHLIMH, ToTy4eHHbIX B pamkax JIIIII. PesynbraTom 3aueta cityskar npaBUIIBHEIC OTBETHI
Ha BOTIPOCHI TECTA, cocTosmero u3 30 (TpuamaT) BONpocoB.

Ilo  pesyiabraraM HMTOTOBOH  aTTeCTALMM  CJYIIATENIO  BBICTABJISETCS  OLEHKA
«3AUYTEHO/HE 3AUYTEHO»:

Ouenka «3AUTEHO» BeIcTaBIIsIeTCS CIIyIIATENIO, KOTOPHIIL:

- IPAaBUIBHO OTBETHJI HE MeHee YyeM Ha 75% BOmpoCcoB TecTa;

- NIPOJIEMOHCTPHPOBAJ HEOOXOMUMBIE CHCTEMATU3UPOBAHHEIE 3HAHHMS W JOCTATOYHYIO
CTEMEHb BIAJACHMS IPUHLMIAMH [PEIMETHOH 00JacTH [porpaMmbl, TOHHMAHHE HX
0COOCHHOCTEH M B3aMMOCBS3b MEX/ly HUMH B TeUeHHE BCero cpoka obydenns mo J{IIIT.

Ouenka «HE 3BAUTEHO» craBuTes citymareto, KOTOPBIiL:

- OTBETHUJI IIPABHIILHO MeHee yeM Ha 75% Bornpocos TecTa;

- HMMEET KpaiHe cialble TeOopeTHYecKMe M TIPaKTHYECKHE 3HAHMs, OOHApYKHBACT

HECIOCOOHOCTE K TMOCTPOCHHIO CAaMOCTOSATENILHBIX 3aKIIOUYEHHUH.
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7. OHEHOYHBIE MATEPHUAJIBI UTOIOBON ATTECTALIUU

7.1. IlacnopT KOMIUIEKTA OLEHOYHBIX CPEICTB

IIpenMeTs! oneHUBaHUs OOBeKTHI OLleHUBAHHS [Tokasaresu oneHku
OIIK-8. Cnocoben | OTBeTs Ha BOIPOCH! TecTa Konuyectso
pa3pabaTelBaTh AITOPUTMBEl  H NPaBUIIBHBIX
NpOrpaMMbl, IPUIOAHBIE IS OTBETOB
NPaKTHYECKOTO IIPUMEHEHHSI

7.2. KoMn1eKT OlleHOIHBIX CPe/ICTB

1.2:1.
1.

Tembl 1151 TOArOTOBKH K 3a4eTy:
OCHOBHBIE MOHATHS TPOrPAMMHPOBAHHSL: ATOPUTM, IPOrPAMMA, IAHHBIE, THIIBI JAHHBIX,

OIIEPAaTOPBI U BBIPAIKECHUS.

OcHOBBI s13bIKa TporpaMMHpoBaHnst Python: mepeMeHHEBIC, KOHCTAHTBI, AHHAMMYECKAS

TUIIM3ALUS U Ipeobpa3oBaHie THIIOB.

Beox 1 BeiBo nannbix. JlnHelHas CTpyKTYpa IporpaMMBbL.

YcsoBHbIe KOHCTPY KK M 1uKiIsl B Python. Omeparopst break, continue, pass.
OcHoOBHbBIE BCTpOEHHbIE THITEL JaHHbIX Python: umca, cTpoku, gorudeckuii tun 1 None,

Komnexuwn Python: crmcku, KOpTexu, cIoBapH ¥ MHOYKECTBA; OCHOBHbIE onepanuu U

CpE3HL.

(DYHKHHHI CO3[1aHHC, BBI3OB, MapaMeTphl, apryMeHTEI, BO3BpallacMbI€ 3HAYEHHSA H

00J1aCTh BUAAMOCTH.

MtepaTopbl, reHepaTops!, reHepaTopHbie Bhipaxerus, GyHukuun map, filter, zip, reduce u

MO aa- Py HKIHH.

Moty iu, aKkeThl H yCTAHOBKA CTOPOHHMX OUOIHOTEK ¢ HCIIOIb30BANHEM pip.

10. Pabora ¢ ¢aiinamu, karanoramu u mytsmu. Utenne, 3aruch 1 00paboTka JaHHEIX.

L1

Hckmrouenus n obpadorka ommboxk B Python.

12. PerysisipHple BEIDOKEHHS H HX IIPAMEHEHUE JUIs TIOHCKA ¥ 00pabOTKA TeKCTOBBIX IAHHDIX,

13. OcHOBBI  (DYyHKIMOHAJIBHOTO  [IPOrPAMMHPOBAHHS:  3aMBIKAHMS, KappupoBaHue H

JAEKOpaTopkIl.
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14. Pa3paborka nporpamm ¢ npumeHerueM MM: nomsTtue BaiOKoIUHra, BO3MOXHOCTH H

orpannuenus M-uaros.

15. Tocranoska 3amauu juist MM-uara u paspabotka s peKTHBHBIX IPOMIITOB /Jisl FeHEPALIHH

IporpaMMHOI0 KoJa.

16. IlpoBepka, ornanka u  yiydileHHe KOZd, CrEHEPUPOBAHHOIO MCKYCCTBEHHBIM

HHTEITJIICKTOM.

17. ApromaTtuzauus o6pabotkn (aitsioB, TabNHI, TEKCTOB M (POPMHPOBAHUS OTYETOB C

nomoueio Python u M.

18. ITporpammHble HHTepeHcs HeHpOCceTeBbIX MOJENEil, CTPYKTYpHPOBAHHLIE OTBETHI H

OesomacHoe XpaHECHHE KITro4en JOCTYyIIA.

19. O6beKTHO-OPHEHTHPOBAHHOE  [IPOTPAMMHpPOBaHHE B Python: Kmacchl, 0OGBEKTEL

aTpuOyThl, METO/BI, HHKAICY SN, HACICIOBAHHE H IOJUMOP(PHIM.

20. AJITOPUTMBL U CTPYKTYPhI JIAHHBIX: OLICHKA CIOXHOCTH, COPTHPOBKA U TIOHMCK, Ipadbl,

SQLite, pickle, shelve u JSON.

7.2.2, ITpuMepHEIe BOIPOCH! TECTa UIS MPOBEICH s HTOTOBOH aTTeCTAIHH:

1. Yro Taxoe anropurm?

a) Habop cITyyalHBIX KOMaH/

0) KOHeuHas MOC/IeIOBATENILHOCTh JEHCTBHIN U PEeIeH s 3a/1a4uH

B) (haiiyn ¢ MCXOTHBIM KOJOM

r) 6a3a JaHHBIX

2. Kaxoii THII JaHHBIX HCIIOJB3YETCH JIST XpaHeHHus neJibix yucea B Python?
a) float

0) str

B) int

r) bool

3. Kaxos pe3yabTart Boipamenns 7 // 2?
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a)3

0) 3.5

B) 4

r)l

4. Kakas GyHKIHS HCIIOJIb3YeTesI U151 BLIBOAA JAHHBIX HA KpaH?
a) input()

0) write()

B) print()

r) display file()

5. Kaxas pyHKIHsI HCITOJIB3yeTest VISt IOJYYeHHsI JaHHBIX OT I0JIb30BaTe/ 51?7
a) read()

0) input()

B) scan()

r) get()

6. Kaxkoii onepaTop Hcnoab3yerces J1s BeTBJIeHHA?

a) for

0) if

B) def

r) import

7. Kakoil uuK;x o0bI9HO HCIIOJIB3YeTest ISt TIepeGopa 51eMEHTOB IOCAe0BATEIbHOCTH?
a) for

0) switch

B) case

r) select

8. Kakoii onepaTop 3aBepmaer BbinoHenne muKia?
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a) continue
0) pass
B) break

r) stop

9. Kakoii THII JaHHBIX NPEICTABJIAET OO0 H3MEHAEMYIO YHOPAAOYCHHYI0 KOJLICKIHI0?

a) KOpTex

0) cnucok

B) MHOXKECTBO

I') CTpOKa

10. Kaxoii THII JaHHBIX XPAHHT NAPbI «KJIKY — 3HAYEHHE» 7
a) list

0) tuple

B) dict

r) set

11. Kak co3gate gpynxuuio B Python?
a) ¢ momorkko function

0) ¢ momornpio def

B) ¢ MOMOIIBIO func

I') C IOMOIIBIO NEW

12. Uro nenaer oneparop return?

a) 3aBepiuaet nporpammy Python

0) BO3BpamaeT pe3yJsTar u3 GyHKIHH
B) CO3/IaET EPEMEHHYIO

I') DOAKITIOUAET MOJYJIb

13. Jlns 4ero nenoss3yercs omepartop import?
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a) nist ynaneuus aitna

0) 1St O/IKITFOUEHUST MOJLYJIsSl WIIH MaKeTa

B) JUIA CO3JIaHUs Klacca

T') JUIs 3aIycKa LUK

14. Kaxoii pe:xum oTKpbITHA (aiijia HCH0/b3yeTcs A8 YTeHHs
a) w

0) a

B) I

I'}x

15. [lais1 wero Menmosib3yeresi KOHCTPYKIHS try...except?
a) 1t 0ObsIBIICHHS Kilacca

0) s 06paboTKH HCKITIOUYEHH

B) JUISl COPTHPOBKH CITHCKA

I') Ui TOAKITIOYEHHsT OUOIHOTEKH

16. YUro Takoe peryisipHoe BbipakeHue?

a) Pa3HOBUIHOCTE 0a3bl JAHHBIX

0) mabnoH st moucka U 06paboTKU TeKcTa

B) croco0 0OBABICHHUS KTacca

r) opMar XxpaHeHus H300pakeHuii

17. Yto npeacrasisier coboii aamOaa-pynkmnsa?
a) UIMEHOBaHHEIH KJ1ace

0) aHOHUMHAS PYHKIIHSI

B) Moynb Python

r) 00paboTUHK HCKITFOUYEHH I

18. Uro Taxoe gexoparop?
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a) QYHKIMs, M3MEHSIOAs MM PACIIUPSIONIas TIOBEACHHE APYToM (yHKIHK

0) THIT JaHHBIX

B) PA3HOBHHOCTH IMKJIA

r) hopmar ¢aiina

19. Uro Takoe Kaace B 00beKTHO-0PHEHTHPOBAHHOM TIPOTPAMMHPOBAHHH?
a) KOHKPETHOE 3HAYCHUE [TEPEMEHHOMH

0) onHcaHue CTPYKTYPBI U MOBEIEHUS 00BEKTOB

B) (aiiir ¢ HacTpoHKamMu

') KOMaH/1a 3a11ycka IporpaMMBI

20. Yro npescrasJisieT coboii dKk3eMIsp Kiacea?

a) 00BEKT, CO3/[aHHBIH HAa OCHOBE KJacca

0) uMst Mo,TyJIst

B) YCJIOBHBIH omeparop

I') CTPOKOBBIH JTHTEpaJI

21. Yo Takoe HaciaegoBanue?

a) yIaneHne o0beKTa

0) cozmanne HOBOrO KIIacca Ha OCHOBE CYLIECTBYIOUIETO
B) COPTHPOBKA 0OBEKTOB

r) npeobpazoBanue CTPOKH B YHCIIO

22. Yro o3nauaer nojaumopdhuzm?

a) BO3MOXKHOCTE OOBEKTOB PasHbIX KJIACCOB HCIIONB30BATH OOIIHI uHTepdeiic
0) samper co3anus 06HEKTOB

B) 00s3aTeJIbHOE HCIIOIB30BAHNE OJHOTO THIIA JAHHBIX

T) yIaJeHHe METOIOB KJiacca

23. YUro nokaspisaer Horamus O(n)?
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a) o0beM (aiina

0) O1IeHKY pOCTa BPEMEHH HJIH PECYPCOB ANTOPHTMA TIPH YBEIHUECHHH PasMepa BXO/IHBIX

JaHHBIX
B) KOJIMYECTBO KJIACCOB
I') YHUCIIO CTPOK IIPOI'PAMMEI

24. Kakoii a1Iroput™ noncKa HCMoIb3yeTest st MOCIeI0BATeILHOr0 HPOCMOTPA

J1eMeHToB?

a) JIMHEHHBII TOUCK

0) JIBOMYHBII TIOHCK

B) [IOUCK B ITyOHHY

I') COPTHPOBKA CIHSIHUEM

25. Kakoii aJIropHT™M NOMCKA HCIOJIB3YeTes ISt 06X01a rpada o ypoBHsam?
a) DFS

6) BFS

B) JSON

r) FIFO-sort

26. Jlns vero ucnionnssyercs SQLite?

a) Juis co3nanus rpadudeckux nuTepdeiicon

0) 11 paboThI ¢ pessSIHOHHLIMYE 6a3aMu TAHHBIX

B) JUISl 3a1TyCKa BHPTYaJIbHBIX MAlIHH

r) ans koMuuisiuu Python

27. ns gero ucnoassyercs popmar JSSON?

a) UIs CTPYKTYPHPOBAHHOTO XpaHEHHs U 0OMeHa JaHHBIMU
0) Julst HAMTHCAHUS LIUKIIOB

B) JUIS CO3aHHS KJIACCOB



I) JUIS 3aIlycKa KOMaHIHOM CTPOKH
28. Yo Taxoe cepuanmzanms?

a) YlaJIeHHe TaHHbIX

0) mpeobpazosanue 06beKTa B hOPMAT, IPUTOHBI I XPAHEHHS HITH nepenaun
B) COPTHPOBKA CITHCKA

I') IpOBepKa CHHTAKCHCa

29. lMouemy MHU-crenepupoBaHHbIii KO HEOGX0HMO npoBepsAThH?

a) M Bcerna cospaer ToIBKO CHHTAKCHYECKHU HEBEPHBIN KO

0) M MoxeT nomycKath JTOrHYecKie, CHHTAKCHIECKHE U APXUTEKTYPHBIE OLTHOKH
B) [poBepKa TpeGyeTcst TONBKO ISl IporpaMM Oe3 (yHKIMiT

I) IPOBEPKa HY)KHA TOJILKO NpH paboTe ¢ TeKCTOM

30. Kak cieqyer XpaHHTb KIII0Y I0CTYNA K nporpaMmmHomy HHrTepdeiicy Heiipoceresoii

Moeu?
a) HEMOCPE/ICTBEHHO B OTKPHITOM HCXOJHOM KOJIE
6) B KOMMEHTapHH I1POrPaMMBI
B) B TIEPEMEHHOM OKPYIKEHHS MU 3AITHIIEHHOM XPAHHIIUIIE

) B UMEHH (aiiia
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