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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heabto ocBoenust quctMIiIMHbl «OOBEKTHO — OPHUEHTUPOBAHHOE MPOrPAMMHPOBAHUE)
SBJIIETCS WM3Y4YEHHE OCHOB OOBEKTHO—OPHUEHTHUPOBAHHOTO MPOrPAaMMHUpPOBAHUS U IMPHUHIIUIIOB
CO3JIaHMsI TPUIIOKEHUH, MOAJEpKUBAIOIIUMX TpeOoBaHUs HHTepdelica ornepalroOHHON cpeabl
WINDOWS. B kauecTBe MHCTPYMEHTAJIBHOTO CPEICTBA Pa3pabOTKU IPUIIOKEHUN H3ydaercs
RAD cpena LAZARUS komnanuu Borland Software Corporation (mporpamMMa opueHTHpOBaHa Ha
Lazarus 1.6) u cpena MS Visual Studio xomnanuu Microsoft. O6beKTHO—OPHEHTUPOBAHHOE
IPOrpaMMUPOBAHUE CETrOJHs SBIsAETCS HauOoJjiee MOIIHBIM CPEICTBOM, IMO3BOJISIOIIMM Kak
MOJIETTUPOBaTh OOBEKTHI PEANBHOTO MHUPA, TaK M T€HEPUPOBATh BHUPTYaJbHBIE OOBEKTHI,
CYLIECTBYIOIIME TOJIBKO B 3JEKTPOHHOM aype KomIibloTepa. lcnoib30BaHHE BHU3YalbHOTO
IIPOrpaMMHUpPOBAHUS  CYLIECTBEHHO oOjeryaer pa3paboTKy uHTepdeiica NpUIOKEHUH,
OPHEHTUPOBAHHOTO HA CTaHJAPT BU3YaIbHBIX 000JI0YEK.

PaccMoTpeHre KOHKPETHBIX IPUEMOB, KakK JUIsl CO3/IaHHsI OTJENIbHBIX OOBEKTHBIX KIaCCOB,
TaK M IOCTPOSHHS] BUPTYAJbHOW Cpeibl, HACBHIIIEHHOW OOBEKTaMU Ppa3IMYHBIX KIACCOB, B
CTPYKTYpPY KOTOPBIX WHKAICYJIMPOBAaHbl BO3MOXKHOCTH OOMEHa JaHHBIMU M YIIPABICHMS, Kak
MEXIy cOo0O0#, Tak W C BHEIIHUMH OObeKkTaMHu. B pesynbrate oOydarouiuiics TODKEH yMETh
MIOJIb30BATBCS TOTOBBIMH OOBEKTHO-OPUEHTHPOBAHHBIMU KOHCTPYKLHMSAMH, PpacHIUpsisl UX
CTPYKTYpYy U (YHKIIOHAT U YMETh pa3padarhiBaTh B CTHIIE OOBEKTHOTO MOIX0a COOCTBEHHBIC
KOHCTPYKIHHU MPOU3BOIBHON CTPYKTYPHOUM CIOKHOCTH.

3agaum AMCHMIIMHBI:

e oOyueHHe OCHOBaM OOBEKTHO—OPHEHTHPOBAHHOIO IOJIXOAAa B HPOrpaMMUPOBAHUU
MH(POPMALMOHHBIX, BBIYUCIUTEIBHBIX 1 UMUTALIMOHHBIX CHCTEM;

e MPUBUTH OOYYArOIIMMCS 3HAHUS HCIIOJIB30BAaHUSI OCHOBHBIX KOMIIOHEHT pa3pabOTKH
MIPWIOKECHU;

e JlaTh OMNBIT pa3pabOTKH COOCTBEHHBIX CPEACTB KOHTPOJIA U YNPABJICHUS 3JIEMEHTaMH
MIPOrPaMMHBIX CUCTEM;

e O3HAKOMUTh OOYyYalOIIMXCS C NOPUHIOUNAMU (DYHKIMOHUPOBAHMA M  YIpaBICHUS
CIeLaJIbHBIMHU cpencTBamMu WINDOW S—nporpammupoBanus (peanu3zanus
MHOT03a/1a9HOCTH, COM TEXHOJIOTHH).



2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI'PAMMBI

2.1. Jucuunnnna «OOBEKTHO — OPUEHTHUPOBAHHOE IPOrPaMMHUPOBAHNE)» OTHOCUTCS K YacTH,
dbopmupyeMoil yuacTHHUKamMH oOpa3oBareibHbIX biioka 1 Jlucuumimbel (MOLysIM) UMEET TECHYIO
CBSI3b C JPYTUMHU JUCHUIITTUHAMM.

2.2.

TabJMlle TPUBEJIEHBI

MPEIECTBYIOIIME U

nmociacayromme  AUCHUILINHBI,

HanpaBlieHHbIE HAa (OPMUPOBAHUE KOMIIETCHIIMH NUCHUIUIMHBI B COOTBETCTBUU C MATPHIICH
koMmrerennuii OI1.

IIpeamecTByronue 1 nocjaeaywouue TMCUHIIMHBI,
HalNpaBJIeHHbIE HA (POPMHUPOBAHUE KOMIIETCHIM I

Ne /it [IpenmecTByromuye TUCUUILIAHBI [Tocnenyromuye MUCUUILIAHBI
L. AJNropuTMBI Ha Tpadax IIpoekt 3 kypca
2. IIpouenypHoe mporpaMMUpOBaHKE OcHoBbl nnporpamMmmupoBanus B 1 C
3 SI3bIKK ¥ METOABI IPOrPAMMUPOBAHUS CucteMbl 1 METO/IbI KOMITBIOTEPHOT'O
4 MO/JIEIIUPOBAHUS

KommerorepHas rpaduka
Kpunrorpagus
Brinonnenue u 3ammura
BBIITYCKHOM
KBTU(DUKAITMOHHOM
paboThl




[Inanupyemsle

3. IJIAHUPYEMBIE PE3YJIbTATbI OBYUYEHUSA

pe3yabTaThl  OCBOCHUS

oOpazoBatenbHOil  mporpammbl  (OIl) —

KOMIIETEHIIMM OOy4aroluxcsl ONpeAeNstoTcs TpeOOBaHMSAMM CTaHJIApTa IO HalpaBICHHUIO

noarotoBku 01.03.02 Ipukiannas MmareMaTrka 1 HTHGOpMaTHKa U GOPMHUPYIOTCS B COOTBETCTBHH

¢ matpuiieit komnereHuit OI1

No Homep/ HaumenoBanue HNuaukaTopsbl 10CTHKEHUSA
o/ HHJIEKC KOMIIeTeHIIHH KOMIeTeH il
KOMIIeTeHIIM U (nJm ee 4acTH)
1 2 3 4
1. TIK-3 CnocoOeH OCyIIeCTBISTh I[1IK-3.1 OOmagaer 3HaHUAMU B 00JIACTH
HPOrPaMMHYIO MpOrpaMMHUPOBAHUA U COBPEMEHHBIX KOM-

peaNn3aluio aropuTMOB
npu pazpaboTke
HPHKIIaTHBIX
UH(POPMALIMOHHBIX CHCTEM

NBIOTEPHBIX TEXHOJOTHM IpU pa3zpaboTke
NPUKIAJHBIX HWH(POPMAIIMOHHBIX CHCTEM.
Crioco0eH  OCYIECTBIATH  ONTUMM3ALUIO
QITOPUTMOB TIPH CO3JIaHUM MPUKIIAJIHBIX
IPOTrpaMM WK MPUKIIAIHBIX KOMIUIEKCOB
[IK-3.2 Ananusupyer cTaHAAapTHBIE TEX-
HUYECKUe TpeOOBaHUS K IPOEKTUPOBAHUIO
MIPOrPaMMHOTO O0ECTICUeHUSI.

[1K-3.3 CnocobeH ocCymecTBIATh pa3pa-
OOTKYy TEXHHYECKHX TpeOOBaHMH K Mpo-

TpaMMHOMY O0ECIIEYEeHHIO, IIPH €T0 COo37a-
HHUHN




4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI

4.1. OFBEM JJVUCHOUILJIMHBI U BUJIbl YYEBHOMN PABOTBHI

Buj y4ueonoii padoTs Bcero uacos (emecTphI*
Ne 3 N4
4acoB 4acoB
1 2 3 4
AyIuTOpHasi KOHTAKTHas padora (Bcero) 108 54 54
B ToMm uncre:
Jlexuun (JI) 36 18 18
[Tpaktuueckue 3anstus (I13), Cemunapsi (C)
JlabopaTtopnsie pabotsr (JIP) 72 36 36
BHeaynuTopHasi KoHTakTHasi pabora, 6 3,7 1,7 2
mom yucie:
NunuBuyanbHbIE U TPYIIIIOBBIE 3,7 1,7 2
KOHCYJIbTAIIUN
CamocrosiTeibHas padoTa o0y4aromerocs 149 52 97
(CPO)™" (Bcero)
Peghepam (Pegh) 25 10 15
Iloozomoska k 1a60pamopHbIM 3aHAMUAM 25 10 15
Paboma ¢ knusichvimu ucmounuxamu 25 10 15
Paboma c snexmponnviMu ucmoyHuxamu 20 5 15
Iloozomoska K NPOMEINHCYMOUHOMY 20 5 15
kowmpoato (II1K)
Camonoozomoexa 34 12 22
3auer (3a) 3a 3a -
B TOM 4YHucCJIe:
IIpuem 3auera ¢ 0,3 0,3 -
IIpomexyTOYHAsA | OIECHKOM, Yac
aTTecTalMs sk3ameH () 3(36) - 9 (36)
B TOM YHCJIE:
[Ipuem 5k3., yac. 0,5 - 0,5
Koncynpranus, vac. 2 - 2
CPO, uac. 24.5 - 24.5
HUTOI'O: O6masi | yacoB 288 108 180
TPYAOEMKOCTh 3a4. el 8 3 5




4.2. COAEP KAHME JUCIUIIJIMHBI

4.2.1. Pazgebl (TeMbl) JMCUMILIHHBI, BUAbI Y4eOHOMH J1esiTeJJbHOCTH U (POPMBI KOHTPOJIS

Buabl yueOHOM nesiTeIbHOCTH, @DopMbl TeKylIel
BKJII0YAsl CAMOCTOAITETBHYIO U NIPOMEKYTOYHOI
Ne | HaumeHoBaHHe pa3zeia (TeMbl) paboty oby4arommuxcs aTTecTaluu
n/m JTUCIHUIITAHBI (B yacax)
a | ap | m | cpo | PUF
1 2 3 4 5 6 7 8
Cemectp 3
1. Pasnen 1. Beenenue B 00bEKTHO- 2 2 - 18 22 | KosmokBuyM,
OpPHEHTHUPOBAaHHOE KOHTPOJIbHBIE
MIPOrpaMMHUPOBaHHE. BOIIPOCHI,
TECTUPOBAHHE.
Pedepar
2. Paznen 2. Knacchl 1 0OBEKTHI. 6 12 - 18 36 | KommokBuym,
ATpuOYTHI U METOJIBL. KOHTpOJIbHBIE
Wukarncynsamnus. Moauduxaropst BOITPOCHI,
JIOCTYTIA. TECTUPOBAHHE.
Pedepar
3. Pasnen 3. HacnegoBanue. 10 22 - 16 48 | Kommoksuywm,
Coznanne nepapxuii KJIaccos. KOHTPOJIbHBIE
Crarudeckrue METOIbI. BOIIPOCHL,
AOCTpaKTHBIE KJIACCHI. TECTUPOBaHHE.
Pedepar
4. BreayauTopHas KOHTaKTHas 1,7 | rpynmnoBble u
pabota WH/IUBUAyalIbHBIC
KOHCYJIbTaIlN
5. IIpomexxyTouHas aTrecTanus 0,3 3auer
Bcero 1acos B 3 cemectpe 18 36 - 52 108
Cemectp 4
6. Komnoksuywm,
KOHTPOJIbHBIE
Pazpen 4. Moaynu u makeTsl. BOTpOCkL,
YcTaHOBKA MTAKETOB. 6 4 30 40 | MHVMBHAYAILHBIC
3aaHus K
1abopaTOpHBIM
paboTam.
TectupoBanue
7. Kontposnbhbie
BOIIPOCHL,
Paznen 5. Pabota ¢ daiinamu. HHAMBHAYAIBHbIC
Moy paboTsl ¢ daitnamu 6 16 37 >9 3a]aHILl K
1ab0paTOPHBIM
paboTtam,
TECTHPOBaHHE
8. Kontposnbhbie
BOIIPOCHI,
VH/IMBUAyalIbHbIE




Pazgen 6. Paznuunbie 6 16 30 52 3aJaHus K
6ubnuorexu Python 71a00pPaTOPHBIM
paborawm,
TECTHPOBaHHE
9. B TPyIIOBBIE U
Heay/JUTOpHAsl KOHTaKTHAsI
2 WHJIMBU]TyaJIbHbIE
pabota
KOHCYJIbTalluu
10. 0,5
IIpomexxyTouHas aTTectauus OK3aMeH
11, | POy 26,5
Bcero uacos B 4 cemecTpe 18 36 97 180
HUTOroO: 36 72 149 288

4.2.2. JleKIIUOHHBIH KypC

Ne HaumenoBanue HaumenoBanue tembl | Copep:kaHue JeKIHHU Bcero
n/ pa3aeia IMCUHUIIJINHBI JEKINH yacoB
Il
1 2 3 4 )
Cemectp 3.4
1. Tema 1.1 Ilepexon ot Ucropudecknii aciekT 2
CTPYKTYPHOT'O BO3HUKHOBEHHMS
MIPOrpaMMHUPOBAHUS K 00BEKTHO-
Pa3znen 1. Beenenue B OOII. IIpenmyiiectBa OPUEHTPOBAaHHOIO
00BEKTHO- OOII g co3ganus noaxona B
OpPHEHTHUPOBAHHOE CIIOWKHBIX, MpOrpaMMHPOBaHHH.
NporpaMMHUpPOBaHHE. MacITaGupyeMbIX 1 [TpuHIHMITEI CTPYKTYPHOTO
NOAAEPKUBAEMBIX NPOrpaMMHPOBAFHA.
o CrpykTypHas
TIPUITOKEHNM.
JeKoMITO3HuIIHA. Buanl
CTPYKTYPUPOBaHHS
JaHHBIX. Moy IbHBII
HOAXOZ.
2. Tema 2.1 Kitaccsl u Knaccer n 06bexTsI. [Tomnst 2
OOBEKTHI. Y METOJbI OOBEKTOB.
Ku3HEHHBINA TUKIT
00bexToB. Obnactu
BUJINMOCTH.
KoncrpykTops! u
JECTPYKTOPBHI.
3. Pasnen 2. Knaccht i Tema 2.2 CpoiictBa TIpuHIIATT MHKATICY TSIV, 2
00bekToB. MHkancynsanus. | OObIuHBIE aTpUOYTHI
00BEKTHI. ATpHOYTHI U .
MeToabl. HKancymsmus. (npamoit RocTym)
MoHKaTOphl 10CTYIA. MCT9HBI getter/setter
CgoiicTBa uepe3
property()
4, Tewma 2.3 Mukancynsnus. [TyGnuansbIii 2

Moaudukatopsl ocTyna

MO IU(UKATOP AOCTYyIA.
Cornamiesue o
BHYTPEHHEM
HCIIOJIb30BaHUH.

IIpuBaTHBIC WIEHBI.




3aruIeHHble YWICHEL.

Pasgen 3. HacnegoBsanue.

Coznanue uepapxuit
kiaccoB. Ctatnueckue
MeToJbl. AOGCTpaKTHbIE
KJIaCCBHI.

Tema 3.1 HacnenoBanue.

Hacnenosanue. ITogknacc

MHoxecTBEHHOE U CcymepKIIacc.

HacJIeJIOBaHHE MHOXeCTBEHHOE
HacJleA0BaHUE

Tewma 3.2 ITepeomnpenenenue

[lepeonpenenenue ¢yHKkunoHana 6a30BOro

(hyHKIIMOHATA knacca. Be1zoB

KOHCTPYKTOpa KIJIACCOB.
[TpoBepka THIia 00bEKTa

Tema 3.3 AtpulyTsr
KJTaCCOB M CTATHYCCKUC
METO/IBI

ATpuOYyTHI KJIACCOB H
CTaTUYECKUE METOJIBI.
Crartuyeckrue METOJIBI.
AHHOTaAMS
(@staticmethod

Tema 3.4 AGcTpakTHbIC
KJIacChl

[eperpy3ka omepatopos.
HcTuHHOCTE 0OBEKTA.
Oneparuu oOparieHus no
HHIEKCY. AOCTpaKkTHEBIE
KJIACCHI ¥ METO/TBI

Pazgen 4. Monynu u
MMakeThl. Y CTaHOBKA
IIAKETOB.

Tema 4.1 Monynu

Onpenenenue u
MOAKIYEHUE MOYJIEH
IToaxnrouenue
(YHKIIMOHATBHOCTH
MOJyJIsl B TTI00aIbHOE
MIPOCTPAHCTBO UMEH

Tema 4.2 T'enepanus
OaiiTkoaa Moy el

VcraHoBKa ICEBIOHUMOB.
JIBe cTazuy BBHIITOJTHEHMS
CKPHIITA Ha SI3bIKE
Python. Pyunas
KOMIIWJIALUAS OalTKOIa

Tema 4.3 Ycra"noBka
MaKETOB

YcTaHOBKa MAKeTOB, pip U
BUpTYyajbHas cpena.
Menemxep makeToB.
YcraHoBka BUPTyallbHOM
cpebl

Paznen 5. Pabora ¢
¢aitnamu. Momynu
paboTsl ¢ daitnamu

Tema 5.1 PaGora ¢
¢aitnamu. Daitner CSV.
bunapnsie Qaitsr

OTKpBITHE U 3aKPBITHE
¢aiinos. TekcToBbIe
(hatinel. Urenue Qaiina u
3anuchk. Paborta co
CIIOBapsIMHU.

Monyns pickle. Moayinbs
shelve. Urenune nanHbIX

Tema 5.2 Moayns OS u
paborta c ¢aitnooii
CUCTEMOI

Berpoennsriit mogyns OS.
Co3nanue u ynaneHue
nanku. [lepenMeHOBaHMe
¢aiina. Y nanenue daiiia

Tema 5.2 3anuch u yreHue
ApXMBHBIX Zip-(aiinos

Coznanue u 3aKpbITHE
¢aiina. 3amuce daitios B
apxus. [lonyuyenue
uHpopMmalu o Qaiiax B
apxuBe




Paznen 6. Paznuunsle
o6ubnmorexu Python

Tema 6.1 Hayunsie
BbIuucieHus U Data
Science

NumPy: ®yHnameHTalbH
ast OuonoTexka Ui

paboTBI ¢ MHOTOMEPHBIMHU
MacCHBaMH U MaTPUIIAMH,

MaTeMaTHYeCKUMH
GyHKIIAMY.

SciPy: Hayunsie u
WH)KEHEPHBIE
BBIYHCIICHHS
(orrTuMm3aIys,
WHTETpaLys, JIHHEeHHAsS
anre0dpa, CTAaTUCTHKA).

Tema 6.2 Buzyanuzanus
TAHHBIX

Matplotlib: basopas u
rubxas OMOINOTEKA IS
MOCTPOCHUS CTATUIECKUX,
AHUMHPOBAHHBIX U
WHTEPAKTUBHBIX
rpaguKoB.

Seaborn: BeicokoypoBHEB
asg OMOIMOTEKA HAa OCHOBE
Matplotlib st co3ganus
CTATUCTHYECKUX
rpaduKoOB KpacuBee 1
TPOIIIE.

HUTOI'O yacos B 3,4 cemecrpe: 36
BCEI'O 4acos: 36
4.2.3. JIabopaTopHbIil IPAKTUKYM
HaumeHoBaHue HaumenoBanue Conepxanue Bceer
Ne | paspea JMCUMILIMHBI JabdopaTopHOii padoThI JIa00paToOpHOIi padoThI 0
n/ 4aco
n B
1 2 3 4 5
Cemectp 3
Paznen 1. Beenenue B | JlabopaTtopnas padota Nel Co3znanve KOHCOJIBHOTO 2
00BEKTHO- Opranun3zanus paboTHI C B npuiokeHus B Visual
OpHUEHTHPOBAHHOE Visual studio code studio code. 3HaKOMCTBO ¢
porpaMMHUpPOBaHHE. ¢yHkumonanoM Visual
studio code
JlaboparopHas padota Ne 2 [IpoexTrupoBaTh MPOCTHIE 4
BBenenue B kiacchl 1 KJIacChl, CO3/1aBaTh
00BeKTHI. THKATICY TSI 00wekTel. Co3manne
rpadudeckoro
MHOTOOKOHHOTO
unrepdetica B Tkinter.
OdopmIieHHE U 3a1UTa
Paznen 2. Knaccet u | JlabopaTopnast pa6ora Ne3 [IpoekTrpoBaTh MpoOCTHIE 4

00BeKThI. ATpHOYTHI U

CoznaHue mpocThIX

KJ1acCChl, CO31aBaTh

METO/IBL. MHOTOOKOHHBIX ITPHI0KEHUI 00BEKTEI, HCIIOJIL30BATh
WNukancynsiusi. nox Windows B cpezie Visual MOU(UKATOPBI JOCTYIIA
Moaudukarops studio code (MHKaICYJISIus).

JOCTyIIA. Konnenmus COKpbITHS

10




naHHbIX (private/public).
PeanuzoBath kiace,
MOJEIIUPYIOIIHIA pealbHbINA
00OBEKT HITH CYITHOCTb.
OdopmiieHHE U 3amuUTa

Jlaboparopnas padorta Ned
TexHomorus oTHagKyu U

HOHy‘lCHI/IC MMPAKTUYCCKUX
HAaBBIKOB 110 TCCTUPOBAHUIO

TECTUPOBAHUS IIPOTrpaMM

U OTJIJIKE IPOrPaMM.
OdopmIieHHE U 3alUTa.

Pasgen 3.
Hacienosanue.
Co3znanue uepapxuit

knaccoB. Crarndeckue
MeToabl. AOCTpaKTHEIC
KJIaCCHI.

Jlaboparopnas padota Ne 5
TexHomorus pa3padboTku,
pasMelICHHUs ¥ UCTIONb30BAHUE
Ppa3JIN4YHbIX KOMIIOHCHTOB B
TklInter

ITony4yenue npakTu4ecKux
HaBBIKOB IIPUMEHEHHUS
Pa3InYHBIX KOMIIOHEHTOB B
TkInter Odopmnenue u
3alluTa.

Jlaboparophas padora Ne6
Hacnenosanue u
NOIUMOP(U3M.

ba3oBsiii (poautensckuit)

KJIacC ¢ OOIIMMH TIONISIMU |
METOaMH.

He menee 2-x
MIPOM3BOIHBIX (JIOUYEPHUX)
KJIACCOB, PACIIUPSIIOIITIX
0a30BHIH.

OdopmieHre U 3ammra.

JlaGoparopHast pabota Ne7
AOcCTpakTHBIE KJIACCH
uHTEpEHCH

[epeonpeneneHue 0HOTO
METO/Ia B MPOM3BOIHBIX
knaccax (@Override).

B main
MPOIEMOHCTPUPOBATH
nonuMophu3M: co31aTh
MaCCHB/CIIMCOK THIIA
0a30BOro Kjacca,

colep Kamuii OOBEKTHI
MPOU3BOIHBIX KITACCOB, U
BBI3BATh y HHUX
[IEPEONPEEIICHHBII METO/.
OdopMIieHHE U 3aIUTA.

HUTOI'O yacos B 3 cemecTpe:

36

Paznen 4. Monynu u
MaKeTHl. Y CcTaHOBKA
MaKETOB.

JlabopartopHas paboTa Ne8
Pabora ¢ MomynsmuL.
YcraHOBKA [TAaKETOB

[TpuHLUIIBI OpraHu3an
KOJIa C MCTIOJIb30BaHHEM
MOZYJIEH U ITaKETOB.
MeTobl yCTaHOBKH,
OOHOBJICHUS U YIaJCHUS
naketoB B Python.
Co3pmaBanne COOCTBEHHBIX
MOZYJIEH U ITAKETOB.
[TpakTH4yecKkue HABBIKU
paboTHI

¢ pip, virtualenv/venv.
OdopmieHre U 3ammra.

Pasnen 5. Pabora ¢

Jlaboparopnas paborta Ne9
Pabota c daiinamu B Python

[TpuHtMnBI CO3AaHuUs U
WCTIOJIb30BaHMS MOJYJICH 1
mmaketoB B Python.

Pabora ¢ datinamu
(dreHue, 3aIuCh,
00paboTKa JaHHBIX).
[TpyMEHHUTH MOJTyUYEHHBIC
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(hatimamu. Moy
paboTsI ¢ daitnamu

3HAHUSI JUISl PEIICHUS
VHMBUTy AJIbHBIX 32]1a4.
OdopmiteHre 1 3aIATA.

JlaGopaTopnas padota NelO
Moaynu paboTsI ¢ daitiamMu B
Python

OCHOBHBIC METOBI PAOOTHI
¢ aiimamu B Python.
CrangapTHBIC MOIYJH IS
paboTHI ¢ daitmamu
pPa3sITUIHBIX (hOPMATOB.

O0paboTKa UCKITFOUCHUS
ipu pabote ¢ daitnoBoii
CUCTEMOI

HaBpIku co3manus
COOCTBEHHBIX MOJyJIEH ISt
paboThI ¢ daitmamMu
OdopmieHre U 3ammra.

Paznen 6. Paznuunsle
o6ubnuorexu Python

JlaboparopHas padota Nel 1
Pabora ¢ bubnamorexkamu
NumPy, SciPy

OcBoeHUE OCHOBHBIX
BO3MOXKHOCTEH OHOIIHOTEK
NumPy u SciPy ans
HAYYHBIX BEIYHCIIEHUH,
00pabOTKH JJTaHHBIX U
pelICHHS MaTeMaTHIeCKUX
3aj1au.

OdopMIieHHE U 3aIUTA.

JlaGoparopHast paGora Nel2
Busyanuzanus qaHHBIX.
bubnuotexku Matplotlib,
Seaborn

OCHOBHBIE METOJTBI
BU3YyaJIN3alNy JaHHBIX C
HCTIONIb30BAaHUEM
oubnmorex Matplotlib u
Seaborn, Hay4uTHCS
BBIOMPATH MOIXO/ISIINE
TUIIBI TPa(QUKOB /IS
pa3IMYHbIX 3a]a4 aHaJIH3a
TaHHBIX.

OdopmIieHHE U 3aIUTA.

HUTOI'O yacoB B cemecTpe:

36

BCEI'O gacos:

72

4.3. CAMOCTOATEJIBHASA PABOTA OBYYAIOIETI'OCA

Ne HauMmenosanue
n/n pasaeJia (TemMbl)
JUCHHUILINHBI

Ne
n/n

Buas1 CPO

Bcero
JacoB

1 2

Cemectp 3

1. Pasgen 1. Beenenue B
00BEKTHO-

1.1 PaboTa ¢ KHIDKHBIMU U 3JIEKTPOHHBIMHA
ucrouHukamu. [1oAroroBka K 1a00paTopHBIM

18
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OpPUEHTUPOBAHHOE
NpOrpaMMHUPOBaHHE.

3ansTuaM. Pedepar. [lonroroska x
MIPOMEKYTOYHOMY KOHTPOJIIO.
CamonoaroToBka

Paznen 2. Knaccel u
00BEKTBI. ATPUOYTHI U
MeTo/1bl. THKancynsms.
MoaudukaTopsl 1ocTyna

2.1.

PaboTa ¢ KHHKHBIMH U 3JI€KTPOHHBIMH
nucrounukam. Iloaroroska k 1a00paTopHBIM
3anatusaM. Pedepar. [loaroroska x
MIPOMEKYTOUHOMY KOHTPOJIIO.
CaMoIoaroToBKa

2.2.

PaboTa ¢ KHHXKHBIMH U AJIEKTPOHHBIMA
ucrounukamu. Iloaroroska k 1a00paTopHBIM
3anatusaM. Pedepar. [loaroroska x

MIPOMEKYTOYHOMY KOHTPOJIIO.
CaMomoaroToBka

2.3.

PaboTa ¢ KHMKHBIMH U 3JI€KTPOHHBIMU
nctoyHukamu. [loaroroBka x 1abopaTopHbIM
3ansTuaM. Pedepart. [Tonroroska x
MIPOMEKYTOYHOMY KOHTPOJIIO.
CaMoIoIr0TOBKa

Pasgen 3. Hacienosanue.

Coznanue uepapxuit
ki1accoB. CTaTnueckne
MeTo/bl. AOCTpaKTHEBIE
KJIacCBI.

3.1

PaboTa ¢ KHHXKHBIMH U 3JI€KTPOHHBIMH
ucrounukamu. Iloaroroska k 1a00paTopHBIM
3araTusaM. Pedepar. [lonroroska x
MIPOMEXYTOYHOMY KOHTPOJTIO.
CamonoaroToBka

32

Pabora ¢ KHIKHBIMH U JIEKTPOHHBIMA
uctouHukamu. [1oAroToBka K 1a00paTopHBIM
sansTuaM. Pedepart. [Tonroroka x
MPOMEKYTOYHOMY KOHTPOJIIO.
CamonoaroToBka

33

Pabora ¢ KHIYKHBIMU U 3JICKTPOHHBIMHU
ncrouHnkamu. [loaroroBka k 1abopaTopHBIM
3aasaTusaM. Pedepar. I[loaroroBka x
MIPOMEKYTOUYHOMY KOHTPOJTIO.
CaMonoaroToBka

34

PaboTa ¢ KHMKHBIMU U 3JI€KTPOHHBIMU
ucrouHukamu. [1oAroroBka K 1a00paToOpHBIM
3ansTuaM. Pedepart. [lonroroska x
MIPOMEKYTOYHOMY KOHTPOJIIO.
CaMoIoIr0TOBKa

HUTOI'O yacos B 4 cemecTpe:

52

Cemectp 5

4.

Paznen 4. Monynu u
MAKEThI. Y CTAHOBKA
MaKeTOB.

4.1

PaboTa ¢ KHIKHBIMH U JIEKTPOHHBIMA
ucToyHnkamH. [loaroroska x 1a00paTOpHEIM
sansTHaAM. Pedepar. [Tonroroka x
MIPOMEKYTOYHOMY KOHTPOJIIO.
CaMoIoIroTOBKa

10

4.2

PaboTa ¢ KHHXKHBIMH U 3JIEKTPOHHBIMH
uctouHukamu. [loaroroBka k 1a00paTopHBIM
3anatusM. Pedepart. [lonroroska k
[IPOMEKYTOYHOMY KOHTPOJIIO.
CamonoaroToBka

10

43

PaboTa ¢ KHHKHBIMH U 3JI€KTPOHHBIMH
nucrounukamu. Iloaroroska k 1a00paTopHBIM
3anatusaM. Pedepar. [loaroroska x

10
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MIPOMEKYTOYHOMY KOHTPOJIIO.
CaMonoaroToBka

5. 5.1 PaboTa ¢ KHIDKHBIMU U 3JIEKTPOHHBIMHA 10
ucrouHukamu. [1oAroroBka K 1a00paTopHBIM
3ansTuaM. Pedepart. [lonroroska x
MIPOMEXYTOYHOMY KOHTPOJTIO.
CamoroIroToBKa

Paznen 5. PaGora ¢
¢aitnamu. Moy paboTsl
¢ datinamu.

52 PaboTa ¢ KHHKHBIMH U 3JI€KTPOHHBIMH 17
ncrounukam. Iloaroroska k 1a00paTopHBIM
3anatusaM. Pedepar. [loaroroska x
MPOMEKYTOUYHOMY KOHTPOJIIO.
CamonoAroToBKa

53 PaboTa ¢ KHHKHBIMH U 3JI€KTPOHHBIMH 10
ncrounukamu. Iloaroroska k 1a00paTopHBIM

3aasaTusaM. Pedepar. [loaroToBka k
MIPOMEKYTOUYHOMY KOHTPOJTIO.
CaMoIIoAroTOBKa

6. 6.1 Pabora ¢ KHIDKHBIMU ¥ 3JIEKTPOHHBIMHU 15
ucToyHnKamH. [Ioaroroska k 1a00paTOpHEIM
sansTHsaM. Pedepar. [Tonroroka x
MPOMEKYTOYHOMY KOHTPOJIIO.

Paszzien 6. Paznndnbie CamoroAroToBka

oubmuorexu Python 6.2 PaboTa ¢ KHHKHBIMH U 3JIEKTPOHHBIMH 15
ucroyHnkamu. [loaroroBka k 1a00paTOpHBIM
3aasaTusaM. Pedepar. [loaroToBka
MPOMEKXYTOYHOMY KOHTPOJIIO.
CaMoIoIroTOBKa

HNUTOTI'O yacoB B 5 cemecTpe: 97

BCEI'O gacos: 140

S. HEPEYEHD YYEBHO-METOAUYECKOI'O OBECIIEYEHUA AJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCH 11O AUCHUIITIMHE

5.1. MeToanuyecKkue YKazaHnusd JJd NOATOTOBKHU oﬁyqamumxca K JICKIIMOHHBbIM 3aHATHAM

Kakyumu Obl 3ameuaTenbHBIMU KaueCcTBaMH B 00JIACTU METOJUKH HHU 0OJagan JIEKTop,
Kakoe Obl OOJBIIIOE 3HAYCHHUE HA 3aHITHUIX HU YN JEKIUH CITyIIaTelb, ITyOOKOe TOHUMaHNe
Marepuaia JIOCTUTACTCs TOJIBKO MyTEM CaMOCTOATEILHON paOOThl HAJl HUM.

PaboTta Haj KOHCIIEKTOM JIEKIIUU OCYIIECTBIISIETCS 110 dTaram:

* IOBTOPUTH U3YUYCHHBIN MaTepraj Mo KOHCIIEKTY;

* HEMIOHATHBIE MOJIOKEHUSI OTMETUTh Ha MOJSAX U YTOUHUTH;

* HEOKOHYEHHBIC (hpa3bl, MPOMYIIECHHBIE CIIOBA M JPYrHE HEIOYEThl B 3aIUCAX
YCTPaHUTh, MONB3YSICh MaTepHallaMy U3 YUeOHHKA U IPYTHX UCTOYHHUKOB;
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* 3aBEPUIUTh TEXHUYECKOEe OQPOpPMIICHHE KOHCIEKTa (MOAYEPKUBAHUS, BBIICICHUE
TJIAaBHOTO, BBIJICJICHUE PA3CIIOB, TTOAPA3/ICIIOB U T.11.).

CaMocTosTeNbHYIO pa0OTy CIeAyeT HAYMHATh C TOPAOOTKH KOHCIIEKTA, KEIATEIbHO B TOT
XKe JICHb, TIOKa BPEMs HE CTEPJIO COJAEP)KaHME JIKIMH U3 mamMatu (depe3 10 9 mocsie JIeKIuu B
namsitu octaerca He Oonee 30-40 % wmarepumana). PaGoTa Hajg KOHCIEKTOM HE JIOJDKHA
3aKaHYMBATHCS C IPOCTYIIMBaHUS JEeKIHH. [locie nekmum, B porecce CaMOCTOSTEIbHON paboTHI,
nepea TeM, KaKk OTKPBITh TETPajb C KOHCIEKTOM, MOJIE3HO MBICIICHHO BOCCTAHOBUTH B MaMSTH
coJiepKaHue JICKIIUH, BCTIOMHUB €€ CTPYKTYPY, OCHOBHBIE TIOJIOKEHUS U BBIBOJIBI.

C uenpro 10pabOTKH HEOOXOIUMO MPOUYUTATh 3AIUCH, BOCCTAHOBUTH TEKCT B MAMSTH, a
TaK)K€ HCIPABUTHh OIMCKH, pacmu@poBaTh HE NPHUHITHIC paHEE COKPAIICHUS, 3arOJHUTH
MPOIYLIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cMmbIci. [lanee mpouurtars mMaTepuall 1o
PEKOMEHIyeMOU JHUTepaType, paspemiass B XOAe YTCHHUS, BO3HHUKIINE paHee 3aTpyIHEHUS,
BONPOCHI, a TAK)KE JOTOTHEHHUS M UCTIPABIISS CBOM 3aMUCH. 3alMCH JIOJDKHBI ObITh HATJISIIHBIMH,
JUTSL 9€TO CIIEAYET MPUMEHSTh Pa3IMuHbIE CIIOCOOBI BhIZIETICHUH. B X0/me 1opaboTKM KOHCIIEKTa
yIIyONISIFOTCS, PACIIMPSAIOTCA U 3aKPEIUISIOTCS 3HAHUSA, & TAK)KE JOMOJHSACTCS, UCTIPABISETCS U
COBEPIICHCTBYETCS KOHCMEKT. Eme myurne, eciu Bbl mepepadoTaeTe KOHCIEKT, MaJUTe €ro B
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HOBOHM CHCTEMaTH3alMK 3amuceid. IT0, HECOMHEHHO, 3aiiMET HEKOTOpPOE BpPEMs, HO MaTepHual
BaMU OyJIeT XOpOoIIo MpopaboTaH, a KOHCIEKTHBHAs 3aMUCh €ro MpHUBEICHA B YAOOHBIA IS
3allOMHAHAaHus BUI. BBenenue 3arojloBKOB, CKOOOK, 000OMIAIONINX 3HAKOB MOYKET 3HAYUTEIHHO
MOBBICUTh KAa4E€CTBO 3alMCH. DTOMY MOKET CIYXHUTh TAKXKE MOJYEPKUBAHUE OTIEIbHBIX MECT
KOHCIIEKTa KPAaCHBIM KapaHJAllloM, MPUBEICHHUE Ha TOJSIX WIM HAa OOpaTHOW CTOPOHE JIMCTa
KpaTKOM CXeMbl KOHCIIEKTA U Jp.

IloaroToBneHHBIM KOHCHEKT MW PEKOMEHJyeMmas JIMTeparypa MCHOJb3yeTCs IpHU
MOJATOTOBKE K TMPaKTUYeCKOMYy (ceMuHapckomy) 3aHsaTHIO. [loAroToBka cBOOUTCS K
BHUMATCJIBHOMY IMPOYTCHHUIO y‘~I€6HOFO Marcepuaia, K BBIBOJAY C KapaHAallOM B PYKax BCEX
yTBEPkKACHUN 1 (OPMYJI, K PEIICHUIO PUMEPOB, 33/1a4, K OTBETaM Ha BOIIPOCHI, TPE/I0KECHHBIE B
KOHIIE JIEKIIMU TNPENoAaBaTeIeM WM IOMEIIEHHBIE B PEKOMEHAyeMon mreparype. [lpumepsl,
3a/1a4u, BOIPOCHI MO TEME SIBJIAIOTCS CPEICTBOM CAMOKOHTPOJIA.

HenpemeHHbIM ycliOBHEM TIyOOKOTO YCBOEHHS y4eOHOro MaTepuaia SBISETCS 3HaHHE
OCHOB, Ha KOTOPBLIX CTPOUTCA HU3JIOKCHUC MATCpHUajia. O6BI‘-IHO npenoaaBaTreyib HAIIOMUHACT,
KaKol paHee M3YUYEeHHBII MaTepHall U B KaKOi cTereHu TpedyeTcss MOArOTOBUTh K OYepeIHOMY
3aHATHI0. JTa PEKOMEHIAIMs, KaKk U TpeOOBaHME CHUCTEMAaTUYECKOW M Cephe3HOM pabOTHI HaJ
BCEM JICKIIMOHHBIM KypCOM, MOJIEKUT O€3yCcTIOBHOMY BBINMONMHEHUIO. [loTepu morudyeckoi cBsi3u
KaK BHYTPpU TCMbI, TaK U MCKAY HHUMHU MNPUBOAUT K HETATUBHBIM IMOCJICACTBUAM: MaATCpUAII
JUCLMIUTUHBL TIEPECTaeT OCHOBATENbHO BOCIPUHUMATHCS, a TBOPYECKUH TPy HOJIMEHSETCS
YTOMJIEHHBIM TiepenucbiBanueM. OOpaiieHne K paHee H3YYEeHHOMY MaTepHaily He TOJIBKO
MOMOTaeT BOCCTAHOBUTh B TMaMSATH HW3BECTHHIC IIOJIOKEHHUS, BBIBOJbI, HO U MPUBOJAUT
pa3po3HEHHbIE 3HAHUS B CUCTEMY, YIIyOsisieT u pacmupsier ux. Kaxaslii Bo3BpaT K crapomy
MaTepuaay IO03BOJISIET HaWTH B HEM 4YTO-TO HOBOE, MEPEOCMBICIUTH €r0 C HMHBIX IO3ULHUH,
OIPCACIINTL Ui HETro HaI/I60JICC noaxomdmee MECTO B YiKC I/IMeIOI_]_[eI‘/JICH CHUCTEME 3HaHUH.
HeonnoxpatHoe oOpareHue K NpOHIEHHOMY MaTepualy SBISETCS HauOoyiee parmoHAIbHON
dbopMmoitl mpuobpeTeHust u 3aKperieHus: 3HaHui. O4YeHb MOJIE3HBIM, HO, K COKAJICHHIO, CIIE MaJIO
UCIOJIb3YEMBIM B  MPAKTUKE CaMOCTOSITENbHOM paboOThl, SBJISETCS  NpeABapUTEIbHOE
O3HaKOMIIEHHE ¢ y4eOHBIM MarepuasioM. Jlaxke KpaTkoe, Oeriioe 3HAKOMCTBO C MaTepHaIoM
ouepenHOM nekuuu naetr MHoroe. OOyuaromiuecss MOJydaloT oOIlee MpeAcTaBiIeHHEe O €€
COACPIKaHMMN U CTPYKTYpC, O TJABHBIX W BTOPOCTCIICHHLIX BOIIPOCAax, O TEpMHUHAX U
onpexaeneHusx. Bee aTo obneryaet paboTy Ha JIEKIMH U JeNIaeT ee LeIeyCTPEeMICHHOM!.

5.2. Metoanueckue ykazaHusi AJsl MOATOTOBKHU 00YYAKIIHMXCHA K J1a00PATOPHBIM 3aHATHAM

Benymieil nuaakTuyeckoi Lenblo J1aOOpaTOPHBIX 3aHATHH SBISETCS CUCTEMaTH3alMs U
0000IIeHNe 3HAHUH 110 U3y4aeMoil Teme, MPHOOpEeTeHUE MPAKTHYECKUX HABBIKOB 10 TOMY WIIH
IpyroMy pasfeily Kypca, 3aKpeIIeHUE PAKTUYECKHU TIOJYyUYEHHBIX TEOPETUYECKUX 3HAHUM.

B nauane kaxaoro nabopaTOpHOrO 3aHATHS KPaTKO MPUBOAUTCS TEOPETUUYECKUMN
MaTepHual, HeoOXOAUMBIA JJs peleHus 3ajad 1mo JaHHod Teme. Ilocie Hero mpesaraercs
pelIeHne 3THX 3a/1a4 U CIIMCOK 3aJJaHUM JUIsl CAMOCTOSITEIbHOTO BBITIOJIHEHHUS.

[IpakTuyeckast paboTa BKIIIOYAET B ce0s CAMOKOHTPOIb IO MPEAJIOKEHHBIM BOIPOCAM,
BBITIOJTHEHHE TBOPUECKUX U IMPOBEPOUHBIX 3aJJaHUIl, TECTUPOBAHUE 110 TEME.

JlaGopaTtopHble pabOTHl CONMPOBOXKIAIOT UM MOJACPKUBAIOT  JICKIIMOHHBIA  KypC.

KomuectBo nmabopatopHbix paboOT B CTPOrOM COOTBETCTBHM C COJEp’KaHUEM Kypca.
Kaxnas naboparopHasi npexycMaTpyUBaeT MOJyuYeHHE MPAKTUYECKHX HABBIKOB IO JICKIIMOHHBIM
TeMaM AUCHUILTUHBI «OOBEKTHO-OPHUEHTUPOBAHHOE IporpammupoBanuey. s oOyuarommxcs
MOJrOTOBJICH Ha0Op MHAMBUAYAIBHBIX 33JJaHUN MO KaxI0i labopaTtopHOi pabore. B xaxmoi
nmabopaTopHoi paboTe oOydarontuiicss 0ooOpMIIAET MOYyYECHHBIE PE3yIbTaThl. TakKe B TEKYIICH
aTTeCTalllu K JJAOOPATOPHBIM 3aHATHUAM MIPEIyCMOTpeHa (popMa KOHTPOJIS B BU/IE€ YCTHOM 3aIIUTHI
Ka)KJ0r0 MPaKTUYECKOr0 MHANBUAYAIBHOIO 3aJJaHHs 110 BCEM TeMaM Jab0paTOPHBIX 3aHATUH.

[Tpu npoBeeHUN MPOMEXYTOUHOI U UTOTOBOM aTTecTalMy 00yJaroKuXCcs BaXKHO BCETia
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IIOMHUTB, YTO CUCTEMATHUYHOCTD, O6’I)GKTI/IBHOCTI), apFYMCHTI/IpOBaHHOCTI) — I'JTAaBHBIC HpI/IHIII/IHI)I,
Ha KOTOPBIX OCHOBAHbI KOHTPOJIb U OIIeHKa 3HaHMIi oOy4aroruxcs. [I[poBepka, KOHTPOIIb U OLIEHKA
3HAHHUH.

[To oxoHYaHMU Kypca 00yUYaIONIMMHUCS CAAeTCs SK3aMeH, B XOA€ KOTOPOTO OHH JOJKHBI
II0Ka3aTh CBOU TeOpeTI/ILIeCKI/Ie 3HAHUS U HpaKTI/I‘IGCKI/Ie HAaBBIKU B O6"I>GKTHO — OpI/ICHTI/II)OBaHHOM
MIPOrPaMMHUPOBAHNH.

5.3 MeToan4yeckne peKOMEHIAMHU NMPOX0KACHUs TeCTHPOBAHMSA

[ToAroToBKY K UTOTOBOMY TECTUPOBAHUIO HEOOXOIUMO OCYIIECTBIISTH MOITAITHO.

Ha IEpBOM ISTallc H€06XO)II/IMO IOBTOPHUTH OCHOBHEIC IMOJIOKCHUSA BCEX TEM, ACTAJIBHO
pa3bupas Haubonee CIOXKHbIE MOMEHTHL. HemoHSATHBIE BOMPOCHI HEOOXOAMMO BBIMTUCHIBATS,
YTOOBI 10 HUM MOKHO OBUIO IPOKOHCYJIBTUPOBATHCS C MPEMNOoAaBaTesieM Mepes] MPOX0KICHIEM
UTOTOBOTO TecTUpoBaHusA. [loAroToBKy 1o TemamM KaXXIOM JAUJAKTUYECKOW €IMHMIIbI
1enecoo0pa3Ho NPOM3BOAUTH OTAENbHO. Ha 3TOM 3Tane Heo0X0AMMO HCTIONIb30BaTh MaTepUalbl
JEKIIMOHHOTO Kypca, MaTepHallbl CEMHHAPCKUX 3aHSTHI, TECTOBBIE 3aJaHusd AJId TEKYIIETro
KOHTPOJIA 3HAaHUH, a TAKXKE MPE3EHTAIMH JICKIIMOHHOTO Kypca.

Ha BTOpOM »Tame moAroToBKH mpearacTcs 0€3 MOBTOPSHHS TEOPETUIECKOT0 MaTepraia
JaTh OTBETHI TECTOBBIE 33JaHUA JIJIsl PyOEKHOTO KOHTpOJIs 3HaHUI. Ecinu oTBeTh Ha Kakue-TO
BOIIPOCHI BbI3BAJIM 3aTPyAHCHHC, HGO6XO,Z[I/IMO CIIC pa3 MOBTOPUTH COOTBGTCTByIOH_[I/Iﬁ
TEOPETUUYECKU MaTepHall.

Hakonen, Tperuii 5Tam MOATOTOBKHM HEOOXOIMMO OCYHIECTBUTH HEMOCPEICTBEHHO
HakaHyHe Tecta. Ha naHHOM 3Tame HEOOXOAMMO aKKypaTHO MPOCMOTPETh BECh JIEKIIMOHHBIM
Kypc.

B cmyuwae, ecnum  pe3ynbTaThbl  BBIIOJIHEHUS TECTOBOTO  3aJjaHHsl  OKa3alluCh
HCYAOBJICTBOPHUTCIIbHBIMHU, HGO6XOI[I/IMO 3a(bI/IKCI/IpOBaTI> TEMbI, Ha BOIIPOCHI 10 KOTOPbIM GBIHI/I
JaHbl HEBEpHbIE OTBETHI, W e€lle pa3 YIIyOJIEHHO MOBTOPUTH COOTBETCTBYIOLIUE TEMBI B
COOTBCTCTBUU C YKa3aHHBIMU BbIIIC TPEMA 3TallaMU MMOATOTOBKU K TECTUPOBAHUIO.

54 MeToauuecKkue PEKOMEHIALMNA ITPOXOKACHUSA KOJJIOKBUYMa

KonnokBuyMoM Ha3zbIBaeTcsi cOOECEeJOBaHUE IPENOAaBaTeNsl M CTYJEHTa IO 3apaHee
OIpEeIeIEHHBIM KOHTPOJIBHBIM BoIlpocaM. Llenbio KojulokBuyMa siBisieTcs (hOpMUpOBaHHE Yy
CTYy/ZICHTa HaBBIKOB aHAJIN3a TEOPETHUYECKUX MPOOJIEM Ha OCHOBE CAMOCTOSITEIIHHOTO HM3YyYEHUS
yueOHOI 1 Hay4HOH JuTeparypbl. Ha KOMIOKBIYM BBIHOCSTCS KpYyMHbIE, IPOOJIEMHBIE, HEPEIKO
CIIOPHBIE TEOPETHYECKHE BONPOCHL. YTIOp JeNaeTcsi Ha MOHorpadudeckue paboTsl mpodeccopa-
aBTOpa JaHHOTo cnenkypca. OT cTyeHTa TpedyeTcs:

- BJIaJICHHE M3YyYEHHBIM B XOJi¢ y4eOHOro Ipoliecca MaTepuaioM, OTHOCALIMMCS K
paccMaTpuBaeMoi mpoodieme;

- 3HaHWE pa3HbBIX TOYEK 3pPEHUs, BBICKA3aHHBIX B HAy4YHOM JINTEpAType IIO
COOTBETCTBYIOLIEH MpobiieMe, yMEHUE COMOCTABIISATh UX MEXKAY COOO0M;

- Hajmuuue COOCTBEHHOTO MHEHMsI IO OOCYXKJaeMbIM BOIpOCaM M YMEHHE €ro
apryMEHTHPOBATh.

KonnokBuyM — 3T0 He TOIbKO (hopMa KOHTPOJIS, HO U METOJ YIiIyOJIeHus, 3aKpeIICHHs
3HAaHUHM CTYJEHTOB, TaK KaK B XOJ€ coOeceOBaHUs IPErnojaBaTellb pa3zbsCHIET CIOXKHBIC
BOIIPOCHI, BO3HHKAIOIIME y CTYJEHTa B IIPOLIECCE M3YyYEHMsI NTAaHHOIO HCTOYHHMKA. OgHAKo
KOJIJIOKBUYM HE KOHCYNbTallUs W He 3k3aMeH. Ero 3ajmaua goOuThCs TiyOOKOTO H3ydeHUs
0TOOpaHHOTO MaTepuana, NpoOyAUTh y CTyJIEHTa CTPEMJICHHE K UYTEHUIO JOMOJHUTEIbHOU
COLIMOJIOTUYECKOU JIUTEPATYPBI.

[ToAroToBKa K KOJJIOKBUYMY.

[ToaroroBka K KOJUIOKBUYMY HAUMHAETCS ¢ YCTAHOBOYHOM KOHCYJIBTALIMU IIPETIOaBATENs,
Ha KOTOPOW OH Pa3bsCHSAET Pa3BEpHYTYI0 TEMATHKY MpPOOIeMbl, PEKOMEHIyeT
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JUTEpaTypy Ul U3y4eHUs U 00bICHSET NpoLieypy NpoBeAeHUs KomokBuyma. Kak mpasuiio, Ha
CaMOCTOSITENIbHYIO TOATOTOBKY K KOJUIOKBUYMY CTYACHTY OTBOIUTCS 3 — 4 HeJenu.
Meroanueckue ykazaHus COCTOAT U3 PEKOMEHJAIMI 0 U3YYEHUIO0 UCTOYHHUKOB M JIUTEPATYPHI,
BOIPOCOB JJIsI CAMOIIPOBEPKHU U KPATKMX KOHCIIEKTOB OTBETA C IIEPEUNCICHHEM OCHOBHBIX (DaKTOB
u CO6BITI/II\/II, OTHOCAIIMXCA K IIYHKTaM IlJIaHa Ka)KﬂOﬁ TEMBL. JTO JOJDKHO ITOMOYb CTYJACHTaM
I[eJICHANIPaBICHHO OPTaHU30BaTh padOTy MO OBIAJCHHUIO MaTepUaIoM U €ro 3amoMHHaHu. [Ipu
MOJITOTOBKE K KOJUIOKBUYMY CIIEIyeT, TPEKIEC BCEro, MPOCMOTPETh KOHCIIEKTHI JICKIHHA W
MPAKTUYECKHUX 3aHATHI U OTMETHTh B HUX MMEIOIIHUECs BOMPOCH! KOJUIOKBHyMa. Eciu kakue-To
BOTIPOCHI BBIHECEHBI IMPEIOIaBaTeNIeM Ha CaMOCTOSTEIIbHOE M3ydYeHHE, CIEAyeT OOpaTHThCS K
y4eOHOM IuTepaType, peKOMEHI0BAaHHOM MperoaBaTesieM B KayeCTBe HCTOYHUKA CBEJICHUH.
KomnnokBuym npoBoguTcst B popmMe HHAMBUAYATbHON Oecebl MPEenoJaBaTelis ¢ KaKIbIM
CTYJIEHTOM MK Oeceibl B HeOOoIbIuX rpynmnax (2 — 3 yenoBeka). OOBIYHO IPENIOAaBaTENh 33/1a€T
HECKOJIBKO KpaTKux KOHKPETHBIX BOIIPOCOB, TTIO3BOJIAOIINX BBISICHUTDH CTCIICHb
JIO0OPOCOBECTHOCTH pabOThl C JIMTEpaTypol, MpoBepseT KoHcmekT. Jlanee Oosiee moapoOHO
o0cyxmaeTcs Kakas-JIn0o CTOPOHA MPOOJIEMBI, YTO TTO3BOJISIET OLICHUTH YPOBEHb MoHUMaHnus. [1o
UTOTaM KOJIJIOKBHYMa BHICTaBIsAeTCS AU(GEpeHIINPOBAHHAS OIICHKA M0 MSATHOAIUIBHON CHCTEME.

5.6 MeTonnueckne yKa3aHus 10 NOAr0OTOBKe K ONPOCY (KOHTPOJIbHbIE BOIPOCHI)

CamocrosarenbHass paboTa OO0yYarOIMXCS BKIIOYAeT TMOATOTOBKY K ONpOCYy Ha
IPaKTUYeCcKOM 3aHATHH. Onpoc MpeacTaBiaseT co0oil popMy TEKyLIEro KOHTPOJIS yCIEeBaeMOCTH
oOyyaroIerocsi Mo uzydaeMou aucuuiuinHe. [Ipu moAroToBke K ompocy HEOOXOIUMO H3YYHUTh
MaTepuabl JEKIUH, OCHOBHYIO M [JOINOJHUTEIbHYIO JHUTEpATypy, a Takke HH(OpMaIUIo C
UCIIONb30BaHUEM IHTEpHET-pecypcoB IO 3asBIECHHOM TeMe. TeMbl IPaKTUYECKHUX 3aHATUH,
BOIPOCHI 1J1s1 00CYKJIEHHS, a TAK)K€ KOHTPOJIbHBIE BOIPOCHI JAIOTCS B METOAMUYECKUX YKa3aHUSIX
[0 COOTBETCTBYIOIIUM TeMaM AUCHUILTUHBI. OOyyaromuiicss JoJKeH oOpaTuTh BHUMaHUE Ha
OCHOBHbIE TEPMHMHbl M TMOHATUS IO TeMe, Ha MpoOJIEMHBIE BONPOCHL, MOA00PATh
JIOTIOJIHUTENBHYIO JIMTEPATypy [UIsl UX OCBELIEHUS, COCTaBUTh TE3UCHI BbICTyIUIEHHA. OTBeT
o0yyaromerocsi J10JoKeH ObIThb pa3BEPHYTHIM, apryMEHTHPOBAHHBIM, JIOTHYECKH BBHICTPOECHHBIM.
IIpy BBICTABICHMHM OLEHKH YYMUTHIBACTCA IPABWIBHOCTH OTBETA IO  COJEPKAHMIO,
CaMOCTOSITEJIBHOCTD CY KI€HU! U BBIBOJIOB, YMEHUE aHAJIIM3UPOBATh U CBSA3BIBATh TEOPETHUUECKUE
IIOJIOXKEHUS C IIPAKTUKOM.

5.5 Meroan4yeckue peKOMeHIAIUU NIPOXO0KIACHU KOJIJIOKBUYMA

KomnokBuymMoM Ha3zbiBaeTcsi coOeceJOBaHWE TpPEToaBaTelsi W CTyJIEHTa IO 3apaHee
OTIpeIeIEHHBIM KOHTPOJBHBIM BompocaM. Llenbio KoImokBuUyMma sIBIsieTCs (POPMHUpPOBAHUE Y
CTYJICHTa HAaBBIKOB aHAJIN3a TCOPCTHUYSCKUX MPOOJIEM HA OCHOBE CaMOCTOSTECIIEHOTO M3YYCHHS
y4eOHOW U HayYHOH JuTepaTyphl. Ha KOUIOKBHYM BBIHOCSTCS KPYITHBIC, IPOOIEMHBIE, HEPEIKO
CIIOPHBIE TEOPETHYECKHE BOTIPOCKHL. YTIOp JeNaeTcs Ha MOHOTrpadudeckue padboTsl mpodeccopa-
aBTOpa JaHHOTO crenkypca. OT cTyaeHTa TpedyeTcs:

- BJIAACHHUC HW3YYCHHBIM B XOIC y‘—Ie6HOFO mnmponecca MaT€praioM, OTHOCAIIUMCA K
paccmarpuBaeMoii mpobieme;

- 3HAHUEC Ppa3HbIX TOYCK 3pPCHHUSA, BBICKA3aHHBIX B Hay‘IHOﬁ JqaTeparype IIo
COOTBETCTBYIOIIEH IPpoOIIeMe, YMEHHUE COMTOCTABIISATh UX MEXKIY COOOI;

- HaJgW4He COOCTBEHHOIO MHEHHSA IO O6CY)KJIaeMI)IM BOIIpoCaM W YMCHHUEC €ro
apryMEHTHPOBATh.

KomnokBuym — 3T0 He TOIBKO (hopMa KOHTPOJIS, HO M METOJT YTITyOJIeHUs, 3aKpETUICHHS
3HaHUW CTYJCHTOB, TaK KaKk B XOJ€ COOECEJOBaHHUs TPEIOoJaBaTelb Pa3bsCHSIET CIOXKHBIC
BOIIPOCHI, BO3HHUKAIOMIUEC Y CTYACHTAa B IMPOLCCCE H3YUYCHHUA OJAaHHOI'0O HWCTOYHHUKA. O}IHaKO
KOJUIOKBUYM HE KOHCYNbTallUsd U HE dKk3aMmeH. Ero 3amada AOOWTHCS TIyOOKOTO H3yUYCHHS
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0TOOpaHHOTO MaTepuana, MPOOYIAWTH Yy CTYJCHTa CTPEMJICHHE K YTEHHIO JOTOJHHUTEIBHOU
COLIMOJIOTHYECKON JIUTEPATYPHI.

[ToaroToBka K KOJUIOKBHYMY.

[ToaroroBka K KOJMIIOKBUYMY HAaYMHAETCS C yCTAHOBOUHOM KOHCYIbTAIIMH IIPEToAaBaTers,
Ha KOTOPOW OH Pa3bsCHSIET Pa3BEPHYTYIO TEMATHKY MPOOJIEMBI, pEKOMEHIYET JINTEPaTypy IJIs
U3yuyeHUs: W OOBACHSAET TMpolenypy NpoBeAeHUs KoulokBuyMa. Kak mpaBuio, Ha
CaMOCTOSITENIFHYIO TIOATOTOBKY K KOJUIOKBHYMY CTYyIEHTY OTBoauMTcs 3 — 4  Hememm.
Mertoanyeckne yKa3aHusl COCTOSAT U3 PEKOMEHJAIMH M0 U3YYEHUIO0 HCTOYHUKOB U JIUTEPATYPHI,
BOTIPOCOB JIJIsl CAMOIIPOBEPKH M KPATKHX KOHCIIEKTOB OTBETA C MIEPEUHCICHIEM OCHOBHBIX (h)aKTOB
U COOBITUH, OTHOCSIIUXCSA K MyHKTaM IUIaHa KaXJO0M TeMbl. DTO JOJDKHO MOMOYb CTYJEHTaM
IeJICHANPABICHHO OPraHU30BaTh PadOTY 1O OBJIAJCHUIO MAaTEPHAIIOM H €T0 3arlloMHHaHuIo. [1pn
MOJrOTOBKE K KOJUIOKBUYMY CJEIyeT, NMPEXIEe BCEro, MPOCMOTPETh KOHCHEKTHI JEKIUH U
MPAaKTUYECKUX 3aHATHH U OTMETUTHh B HUX UMEIOIIUECS BOMPOCH KOJUTOKBUYyMa. Ecim xakue-To
BONPOCHI BBIHECEHBI MPEIO/IaBaTeNIeM Ha CaMOCTOSATENIBHOE M3yueHHe, CledyeT oOpaTHThCS K
y4eOHOI TuTeparype, peKOMEHJOBaHHOW TIpeno/jaBaTeyieM B Ka4eCTBE UCTOYHUKA CBEICHUIA.

Komnoksuym mpoBoautcs B (hopMe WHAMBUIYATbHOM Oeceabl MpernoiaBaTels ¢ KaKIbIM
CTYJICHTOM WM Oeceibl B HeOombuX rpymmax (2 — 3 gyenoeka). OOBIYHO MPEno1aBaTellb 3a/1aeT
HECKOJIBKO ~ KPaTKUX  KOHKPETHBIX  BOIIPOCOB,  MO3BOJISIIOIIMX  BBIICHUTH  CTENEHb
T00pPOCOBECTHOCTH PAOOTHI C JUTEPATYpoOM, MpoBepsieT KoHCHekT. Jlamee Oomee mompoOHO
o0cyxaeTcs Kakas-1u00 CTOpOHA MPOOIIEMBI, YTO MO3BOJISIET OLIEHUTh YPOBEHb MOHUMaHus. 1o
UTOTaM KOJIJIOKBHyMa BBICTaBIsieTcs AudepeHrpoBaHHas OI[CHKA M0 MATHOATFHON CHCTEME.

5.6 MeTonnueckne yKka3aHusi 110 CaMOCTOSATeJIbHOM padoTe o0yyarommxcst

CamocrosTenbHass  pabora  oOywaromierocss IpeanoyiaraeT  pasjindyHble  (GOopMbl
WH/IMBUYaIbHOM y4eOHON IesTeIbHOCTU: KOHCIEKTHPOBAHUE HAy4HOH JuTepaTypbl, cOop U
aHanM3 mpakTudeckoro marepuana B CMU, mpoekTupoBaHHE, BBIIIOJHEHHE TEMATUYECKUX MU
TBOPYECKHUX 3aJaHUi U 1p. BriOop ¢opM U BUAOB caMOCTOATENBbHOM paboOThl ompeaessercs
WH/IMBUIYAIbHO-TMYHOCTHBIM TOJXO/JOM K OOYYEHHMIO COBMECTHO TpENoAaBaTeieM U
oOyyaromumcsi. PopMbl TEKYILIEr0 KOHTPOJI YCIIEBAEMOCTH M INPOMEXKYTOYHOH aTTecTaluu
00y4aromuxcsl.

ConeprkaHue BHEAy TMTOPHOIN CaMOCTOATENIbHONW paboThl 00yUarOMIUXCsl 0 JUCLUILIMHE
«O0BEKTHO — OPHEHTHUPOBAHHOE MPOrPAMMHPOBAHUE» BKIIOYACT B ce0sl pa3IMYHbIC BUJIBI
JeATeNIbHOCTH:

* yTeHHe TeKcTa (yueOHHKa, NIEPBOMCTOYHUKA, JOMOJHUTEIBHOMN JINTEpaTyphl);

* COCTaBJICHUE IIJIaHA TEKCTA;

* KOHCTIEKTHPOBAHHE TEKCTA;

* paboTa co CIIOBapsIMU U CIIPAaBOYHUKAMH;

* 03HAKOMJICHHE C HOPMATHBHBIMH JOKYMEHTaMHU,

* ucclieioBaTeNbeKas padora;

* MCIOJIb30BaHUE ayIMO0- U BUJICO3AIHCH;

* paboTa C MEeKTPOHHBIMU HH()OPMAITMOHHBIMU PECYPCaMH;

* BHITTOJIHEHNE TECTOBBIX 33 [aHUH;

* OTBETHI HAa KOHTPOJIbHBIE BOIIPOCHI;

* aHHOTHpOBaHUe, peeprupoBaHre, peLIEH3UPOBAHHUE TEKCTA;

* COCTaBJICHHUE IJI0CCAPHSL, KpOCCBOpAA Wi 6ubnuorpaduu no KOHKpETHOH TeMe;

* peleHne BapUaTHBHBIX 3a71a4 M YIIPAKHEHUH.

Pexomenpauuu no moaroroske pedepara
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Pedepar sBasercs ¢opmoil camocToATenbHOW y4eOHOM paboThl MO MpeaMETy,
HalpaBJICHHOW Ha JIeTaJbHOE 3HAKOMCTBO C KaKOH-THOO TeMOll B paMKax JaHHOM JUCIUIUIUHBI.
OcHoBHast 3amaya palOoThl Haja pedepaTroM MO MNpeAMETy — YIIyOJeHHOe HW3y4YeHHE
OIpeIeIEeHHONH MpoOJIeMbl U3y4yaeMoro Kypca, MojydeHue Oosiee MOJHON uHpopMmanuu 1o
KaKoMYy-JIH0O ero pasjieny.

IIpu noaroroBke pedepara HEOOXOAMMO HCHOIB30BATH JOCTATOYHOE JUIS PACKPBITUS
TEMBl W aHaIM3a JIMTEPATYphl KOJIMYECTBO HCTOYHHUKOB, HETIOCPEICTBEHHO OTHOCSIIMXCS K
n3ydaemMoil TeMe. B kauecTBe HCTOYHMKOB MOTYT BBICTYIATh IMyOIMKAIMK B BUJI€ KHUT U CTaTeH.
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6. OBPA3OBATEJIBHBIE TEXHOJIOT'H

No Buabl yueoHo# padoThl Oo0pa3oBaTeabHbIe TEXHOJIOTHH Bcero
n/n 4ac0B
1 2 3 4

Cemecrtp 3

1 Tema 1.1 Ilepexonm ot TexHomorun  pa3BUTUSL  KPUTHUYECKOTO
CTPYKTYPHOTO MebIieHus:. O630pHast JEKITUSI.
nporpammupoBanus k OOIL
[Ipenmymecta OOIT mst
CO3JIaHHUSI CIIOKHBIX,
MacCIITa0UPyEeMbIX U
TOJIIEP>)KUBAEMBIX
HPWIOKEHUM.

2 Tema 2.1 Kitaccsl 1 0OBEKTHI. Jlexuus—uHbopMarus.
Tema 2.2 CBolicTBa 00BEKTOB. Jlekuus — npe3eHTanus ¢
Mukancynanus. ucnoanr3oBaaneM Power Point.

4 Tewma 2.3 MHKaNICYIAIIAS. Jleknus — mpe3eHTanus ¢
MonbukaTopsl JOCTyIa ucnosab3oBaaneM Power Point.

5 Tema 3.1 HacieqoBanue. Jlexuus — npe3eHTanys C
MHOKeCTBEeHHOE HacJie/JoBaHue | ncnoip3oBanneM Power Point.

6 Tema 3.2 Ilepeonpenenexue Jlexmus — mpe3eHTanus ¢
(dhyHKITMOHATA ucmosib3oBanreM Power Point.

7 Tema 3.3 Atpubytsl kinaccoB u | Jlekuusa-undopmanus.

CTaTHYCCKUE METOIbI
8 Tema 3.4 AOGctpakTHble kiaccel | Mcmonmb3oBanue KOMIIBIOTEPHBIX
TEXHOJIOTUH npu BBITIOJTHEHUN
HHIMBUIYaTbHBIX MPAKTUYCCKUX
3aJlaHUL.

9 Tema 4.1 Monynu Jlexnms - MIpEe3CHTALNSA c

ucnojb3oBanreM Power Point.

10 | Tema 4.2 I'enepanus Oaiitkona | McnonbzoBanue KOMIIBIOTEPHBIX
Moayien TEXHOJIOTUH npu BBIIIOJIHEHUU

WH/IMBH]Ty AJIbHBIX MTPAKTUYECKUX 3aJJaHUN

19 | Jlaboparopnas pabora Nel CamocrosTenpHast paboTa 00yJIaronuxcs
Opranu3zanus padoTHI C B 0 WHMBUTYyJIbHBIM 33 JaHHUSIM
Visual studio code nabopatopHoro npaktukyma ¢ [I9BM

20 | JlabopaTtopHas pabota Ne 2 CaMocTosTeNbHas paboTa 00yJIarOIIXCS
BBenenue B KJ1acChl M OOBEKTHI. | 110 HHIUBUAYAIBHBIM 3aIaHUSM
Huxkancynauus nmabopaTtopHoro npaktukyma ¢ [I9BM

21 | JlaGoparopHas paGota Ne3 CamocrosiTensHas padoTa 00y4aroLIIMXCs
Co3znanne mpoCThIX o WHIWBHTY ATHBIM 3aIaHUSIM
MHOTOOKOHHBIX MPUIIOKEHUN nmabopaTopHoro npaktukyma ¢ [I9BM.
nmox Windows B cpeze Visual
studio code

22 | Jlabopatopuas pabota Ned CamocrosiTenbHas paboTa 00ydJaronIuxcs
TexHoMOTHUS OTIIAKA U 1o WHIUBUAYAIEHBIM 3aJaHASIM
TECTUPOBAHUS ITPOrPaMM nabopartopHoro mpaktukyma ¢ [I3BM.

23 | JlabopatopHast paboTa Ne 5 CamocrosiTenbHast pabota 00ydaronuxcs
Texnomorus pa3paboTkw, o WH/IMBHTY ATbHBIM 3aIaHUSAM
pa3MeIIeHns U HCIIONIb30BaHue | JTabopaToOpHOTro mpakTukyma ¢ [IDBM.
Pa3IMYHBIX KOMIIOHEHTOB B
Tkinter
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Hroro yacos B 3 cemecTpe: 56
Cemectp 4

28 | JlaGoparopnas pabota Ne8 CamocrosiTensHas pabora obyuaronmxcs | 6
Pabota ¢ Mozynmsmu. no WHIMBHIYJTbHBIM 3a7aHuUsIM
Y CcTaHOBKA ITAKETOB nabopaTopHoro npaktukyma ¢ [IIDBM.

29 | Jlabopatopuas pabota Ne9 CamocrosiTenbHas pabora oOydaronuxcs | 6
Pabota ¢ daiinamu B Python 1o WHIBHIYaJbHBIM 3a7aHusIM

nabopartopHoro npaktukyma ¢ [I3BM.

36 | JlaboparopHas pabota NelQ CamocrosiTenbHas pabora oOyuarommxcs | 6
Monynu pabots! ¢ pailnamu B | 110 HHUBUIYaJIbHBIM 3a7aHUsIM
Python nabopaTopHoro npaktukyma ¢ [I9BM.

37 | Jlaboparophnas pabora Nell Hcnonp3oBanne KOMIBIOTEPHBIX 6
PaboTta c Oubanorekamu nporpamM. Y4eOHO-HCCIIeI0BaTENbCKas
NumPy, SciPy pabota 00yyarommxcs.

38 | JlaboparopHnas pabora Nel2 Hcnonp3oBaHre KOMITBIOTEPHBIX 6
Busyanuzanus jaHHBIX. nporpaMM. Y4eOHO-HCCIIeI0BaTENbCKast
Bubnuorexn Matplotlib, pabota 00y4arommxcs.

Seaborn
Hroro yacos B 4 cemecTpe: 30
Bcero yacos: 86
7. YUYEBHO-METOIUYECKOE W MHWH®OPMAIMOHHOE OBECIHIEYEHUE

JUCLHUATLITMHBI

7.1. IlepeyeHb OCHOBHOI1 U IONIOJHUTEIbHOI y4eOHOM JIMTEepaTyphl

CHHCOK 0CHOBHOM JIUTEPaTyphI

Kazanckwuii A.A. O0beKTHO-OPHEHTHPOBAHHOE TIPOTpaMMHUpOBaHue Ha si3bike Visual Basic 2008
B cpene paspaboTku Microsoft Visual Studio 2008 u .NET Framework. Yacts 2 : y4yeOHOE
nocobue u npaktukym / Kazanckuit A.A.. — MockBa : MOCKOBCKUI TOCyAapCTBEHHbIN
crpoutenbHbii yHUBepcuteT, DbC ACB, 2010. — 104 ¢. — Texkcr : anextponnsiii // IPR
SMART : [caiir]. — URL: https://www.iprbookshop.ru/16368.html — Pexxum noctymna: st
aBTOPU3HP. MOJIb30BaTENEH

Kazanckuit A.A. O0BEKTHO-OpUEHTUPOBAHHOE MTPOrPaMMHUpPOBaHUeE Ha s3blke Microsoft Visual
C# B cpene pazpabotku Microsoft Visual Studio 2008 u .NET Framework. 4.3 : y4yeGHOe
nocoone u npaktukym / Kazanckumit A.A.. — MockBa : MOCKOBCKHH TOCYJIapCTBCHHBIN
ctpoutenbHbli yHHBepcuTeT, DBC ACB, 2011. — 180 ¢. — Texkct : amekrponHsiid / IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/19258.html — Pexxum mocrymna: st
aBTOPHU3UP. MOJIB30BATENEN

Hukomaes E.MI. OOBEeKTHO-OPHEHTHPOBAHHOE MPOrPaMMHUpPOBAaHUE : ydeOHOe mocobue /
Hukonaes E.M.. — Craponoins : CeBepo-KaBkasckuii denepanbubiii yausepcuret, 2015. —
225 ¢ — Teker anektponHsii  /  IPR SMART [catit]. — URL:
https://www.iprbookshop.ru/62967.html — Pexxum noctymna: st aBTOpU3UP. MOJIb30BaTENCH

bykyHoB C.B. OcHOBBI 00BEKTHO-OpPUEHTHPOBAHHOTO TPOrPaMMHUPOBaHUS : ydeOHOE mocooue /
bykynoB C.B., bykynmoBa O.B.. — Cankr-IletepOypr Cankr-IleTepOyprekmii
roCyIapCTBEHHbIN apXUTEKTYpPHO-CTPOUTENbHBIN YHUBepcutetT, ObC ACB, 2017. — 196 ¢. —
ISBN 978-5-9227-0713-8. — Texkcr : snektponHbii / [PR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/74339.html — Pexxum moctyna: ajs aBTOPU3UP. NOJIb30BaTENICH
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https://www.iprbookshop.ru/16368.html
https://www.iprbookshop.ru/74339.html
https://www.iprbookshop.ru/62967.html
https://www.iprbookshop.ru/19258.html

Jle6enea T.H. Teopuss u npakTuka OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHHS :
yaebHoe mocodue / Jlebenera T.H.. — Yensiounck, CaparoB : FOxHO-YpallbCKuid HHCTHTYT
yrpasieHus 1 95koHOMUKH, Al [Tu Op Meaua, 2019. — 221 c¢. — ISBN 978-5-4486-0663-2. —
Texct : anexrponnsii / [IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/81498.html
— Pexxum goctyma: st aBTOpu3Hp. TOJIB30BaTENEH. -

DOI: https://doi.org/10.23682/81498

I'ycproBa O.M. O0BEKTHO OPHUEHTUPOBAHHOE MPOTrpaMMUpoOBaHue B Java : yueOHOoe mocodue /
I'yebkoBa O.U.. — MockBa : MOCKOBCKHUH MEIaroruueckuii rocy1apCTBEHHbI YHUBEPCUTET,
2018. — 240 c. — ISBN 978-5-4263-0648-6. — Texkcr : anekrponnslii / IPR SMART : [caiir].
— URL: https://www.iprbookshop.ru/97750.html — PexuMm noctyma: uisi aBTOpU3HD.
NI0JIb30BaTENIECH

CnucoK 10NMOJTHUTEJIbHOU JTUTEPATYPHI

JIucunus /[.B. O0BeKTHO-OpUEHTHPOBAHHOE IPOTPAMMHUPOBAHNE | KOHCIIEKT JIeKIHi / JIncumx
JI.B.. — HoBocubupck : HoBocuOMpcKkwii rocy1apcTBEHHBIN TeXHUYeCKuid yHIUBepcuTeT, 2010.
— 88 c. — ISBN 978-5-7782-1454-5. — Texkct : anextponHsblit // [PR

SMART : [caiit]. — URL: https://www.iprbookshop.ru/44970.html — Pexxum nmocryna: asns
ABTOPU3UP. M0JIb30BATEICH

Hukomnaes E.M. O0bekTHO-OpUEHTHPOBAHHOE MporpaMMmupoBanue. Yacte 1 : mabopartopHbiit
npaktukyM / Hwuxomaes E.M.. — CraBporons : Ceepo-KaBkasckuii —(enepanbHbiii
yuupepcutet, 2015, — 183 ¢. — Tekcr : anekrponssiii / IPR SMART : [catit]. — URL:
https://www.iprbookshop.ru/62966.html — Pexxum moctymna: ast aBTOpU3Up. NMOIH30BATENCH

Copoxun A.A. O0bekTHO-OpueHTHpoBaHHOEe nporpamMmupoBanue. LAZARUS (Free Pascal) :
naboparopuenii mpakTukym / CopokwmH A.A.. — CraBpononb : Ceepo-KaBkazckuit
(denepanbublii yauBepcuret, 2014. — 216 ¢. — Tekct : anexrponnsiii / IPR SMART : [caiir].
— URL: https://www.iprbookshop.ru/63109.htm] — Pexum nocryna: nis aBTOpHU3MP.
N0JIb30BaTENIEH

10.

HukomaeB E.M1. OOBbEKTHO-OPUEHTHPOBAHHOE TpOTpaMMHpoBaHue. YacTh 2 : 1abopaTopHBIH
npakTukym / Hukomae E.W.. — CraBpoross : CeBepo-KaBkasckuii penepanbHblii yHUBEPCUTET,
2015. — 156 c¢. — Tekcr : onekrponHwsii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/63218.html — Pexxum mocryna: njst aBTOpH3Up. MOTB30BATEICH

11.

VitmanoBa H.A. OcHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHPOBAHMS : MPAKTUKYM /
Vitmanosa H.A., Tacmaesa M.I.. — OpenOypr : OpeHOyprckuii ToOCyAapCTBEHHBIN
yausepcuter, ObC ACB, 2017. — 156 c. — ISBN 978-5-7410-1993-1. — Tekcr :
anektponnbid // IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/78808.htm]l —
Pexxum noctyna: st aBTOpU3UpP. NOJIb30BaTeNeH

7.2 UHTepHeET-pecypchl, CIPABOYHbIE CHCTEMbI

1. OnekTpoHHO-0nbmmoreyHas cucrema [PRbooks URL: http:// www.iprbooks.ru/ OOO
«Ait IIn Op Menunay
JInueH3noHHOE MPOrpaMMHOe PexkBU3MTHI JIMIIEH3Hii/ T0TOBOPOB
o0ecneyenue

Antuupyc Dr.Web Desktop Security Suite | JIunenznonusiit gorosop Ne 621

Cpok aeictBus: ¢ 25.09.2025 no 24.09.2026

KoncynpranT [1mroc Horoop Ne 7 ot 15.01.2026 .
[Tudposoii 06pazoBaTeNbHBIN pecypc JIuuensnonnslii forosop Ne 12873/25I1 ot
IPR SMART 02.07.2025 1.

Cpok nerictBust: ¢ 01.07.2025 r. 1o 30.06.2026 r.
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http://www.iprbooks.ru/
https://www.iprbookshop.ru/62966.html
https://www.iprbookshop.ru/78808.html
https://www.iprbookshop.ru/63218.html
https://www.iprbookshop.ru/63109.html
https://www.iprbookshop.ru/97750.html
https://www.iprbookshop.ru/44970.html
https://www.iprbookshop.ru/81498.html

CyOnu1eH3MOHHBIH JOTOBOP

JIPA Ne 2066/A ot 21.01.2014 r.

I'oc. xoHTpakT

MATLAB Ne 0379100003114000018 ot 16 mast 2014 r.

Konekc JInieH3nOHHOE CcoralleHue
Ne 5/4072 ot 29.03.2026 .

Becrmutataoe [10O

LibreOftice, OpenOffice, MoiiOduc, Sumatra PDF, 7-Zip, Adobe Acrobat Reader, Lazarus,
Firebird, IBE Expert, VBA, MySQL, Virtual box, Visual Studio Code, StarUML —
yHU(ULIIPOBaHHBIH A3bIK MoJienupoBanus, PostgreSQL. Yuebnas Bepcus, Project,

STDU Viewer

8. MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUILIJINHBI
8.1. TpeGoBaHus Kk ayTUTOPHUAM (MIOMELEHUSIM, MeCTAM) /JIsl IPOBeICHUA 3aHATHIA

1. YueOHasi ayniuTopus Uil NPOBEACHNUS 3aHATHI JIEKIIMOHHOT 0 THIIA:
Crnenmanu3upoBaHHas MeOelb:

Cron npenogaBaTeabCKUi - 11IT., CTyD MATKUAM - 110T., 10cKa MenoBas - 11T., maptel - 10mrT.,
KOMIIBIOTEpHBIE CTOJBI - 1 11IT., cTynbs - 21 mrT.,

JlaboparopHoe 00opynoBaHUE, TEXHHUECKHUE CPEIICTBA O0yUCHUS, CITyKAIUe [
MpeaocTaBlieHus yaeOHOU nH(OpMaIy OOJIBIION ay IMTOPUH:

Ilepconanbublil KoMnbrOTEP — 1 11T,

DKpaH pyJIOHHbIA HACTEHHBIN — | mIT.

IIpoexrop — 1 mi.

2. YueOHasi ayiuTOPHUS /1JIsl IPOBe/IeHUs 3aHATHI CEMHHAPCKOr0 THIA, KYPCOBOT0
NPOeKTHPOBaHUS (BbIOJHEHHE KYPCOBBIX padoT), IPYNINOBBIX U HHAMBHUAYAIbHBIX
KOHCYJIbTalMii, TEKYLIEr0o KOHTPOJISI U MPOMEKYTOUHOI aTTecTaluu
Crnenunan3upoBaHHasi MeOeIIb:

Cron npenogaBaTeabCKUid - 11IT., CTYJ MATKUM - 11T., 10CcKa MenoBas - 11T., maptel - 10mT.,
KOMIBIOTEPHBIE CTOJIBI - 1 11T, CTYNbs - 21 WT.,

JlaboparopHoe 00opynoBaHUE, TEXHHUECKHUE CPEIICTBA O0yUCHUS, CITyKAIUe [
MpeaocTaBlieHus yaeOHOU nH(OpMaIy OOJIBIION ay IMTOPUH:

Ilepconanbublil KoMnbrOTEP — 1 11T,

DKpaH pyJIOHHbIA HACTEHHBIN — | mIT.

IIpoexrop — 1 mi.

3. [lomenienne 1Jisi CaMOCTOATEIBLHOM PadoThI

Otnen o6ciyXUBaHUSI IEYATHBIMU U3AAHUSMU

CrneunanuzupoBanHas mebenb:Paboune croinbl Ha 1 Mecto — 21 mT.Crynbs — 55 mt. Habop
JIEMOHCTPAIIMOHHOTO 000PY0BaHUS U yUeOHO-HATTSAHBIX TOCOOUH, 00eCcTIeYnBaOIIUX
TEMaTUYeCKHe WILTIOCTPAIMH: SKPaH HACTEHHBIN — | mIT.

[TpoexTop — 1mT. HoyTOyk — 11mT.

WNudopmannonHo-0ubarorpapuueckuii oTaen.

CrenmanusupoBaHHasi MeOeTb:

Paboune cromnbl Ha 1 mecTo - 6 miT. CTysbs - 6 MIT.

KommbroTepHast TEXHHKA C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «IHTepHeT» 1 obecrieyeHrnem
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JI0CTyTA B IEKTPOHHYIO0 HH(popMannoHHo-00pa3oBaTenshyto cpeny PI'BOY BO «CeBKaBl'A»:
[lepconanbubliiit komnbioTep — 1mt. Crkanep — 1 wt. MOV — 1 wt. Otaen obcayKuBaHus
ANEKTPOHHBIMU M3AaHusIMH CrelHanTu3upOBaHHas MeOelb:

Pa6ouwne cronsl Ha 1 Mmecto — 24 mit. CTymbs — 24 1.

Habop neMoHCTparimoHHOTO 000pYyI0BaHUS M Y4eOHO-HATIISTHBIX TTOCOOMIA, 00eCTIeUHBAIOIIIIX
TeMaTUYECKHe UILUTIOCTPAIUH:
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WuTepaxktuBHas cucreMa - 1 mr. Monutop — 21 mt. CereBoii TepMunain -18 mr. [lepconanbHbli
koMmnbroTep -3 wt. MOV — 2 wr. [IpunTtep —1mr.

4. Ilomemenne it XpaHEHUs ¥ NPOPHIAKTHIECCKOT0 00CTy;KMBAHUS Y1e0HOI 0
odopynoBanust

CnenuanusupoBanHas mebenb: [lkagp — 1 mt., cTys -2 mIT., Kpecsio KOMIbIOTEPHOE — 2 IMIT., CTOJ
YIJI0BOM KOMIIBIOTEPHBIN — 2 IIT., TYMOOYKH C KIIFOYOM — 2 IT. Y4eOHOoe nocobue (rmepcoHaIbHbIN
KOMIIbIOTEP B KOMIUIEKTE) — 2 IIT.

8.2. TpeOoBaHusi K 000pYA0BAHHIO PA0OYHX MECT NMPeNnoJaBaTe/isi 1 00y4aromuxcst
Pabouee mecTo npenogaBatelis, OCHAIIEHHOE KOMITBIOTEPOM C IOCTYIIOM B MIHTEpHET.

Paboune mecta 00y4aromuxcs, OCHaIIEHHbIE KOMIIBIOTEpaMH C JI0CTyIIOM B MIHTepHeT,
npeJHa3HaYeHHbIe Ul pa0OThI B JIEKTPOHHON 00pa3oBaTeibHOI cpene, U T.11.

8.3. TpeOoBaHusl K cIeMATU3MPOBAHHOMY 000PYI10BAHUIO HET

9. OCOBEHHOCTH PEAJIM3ALMHU JUCHMUILINHBI 1151 UHBAJHUIOB U JIUIL] C
OTrPAHMYEHHBIMU BO3MOKHOCTSIMM 3/IOPOBbSI

Hnst obecriedeHus: 0Opa3oBaHHMS WHBAIMAOB M OOYYAIOUIMXCS C OrpaHUYECHHBIMHU
BO3MOKHOCTSIMHA 3JIOpPOBbSl pa3pabaThiBaeTcs (B cilydae HEOOXOIUMOCTH) aJanTHpOBaHHAs
oOpa3oBarenpHasi MPOrpaMMa, WHIUBUIYATbHBIA YYEOHBIM TUIAH ¢ Y4ETOM OCOOCHHOCTEH WX
MCUXO(U3NUECKOTO  PA3BUTHS W COCTOSIHUS  370POBBS, B YaCTHOCTH TMPHUMCHSETCS
WHAWNBUIYAIBHBIN TOIXO0J] K OCBOSHUIO TUCIUIUIMHBI, WHIWBUIYyalbHBIC 3aJaHus: pedeparsl,
NMMCbMEHHBIC PaOOTHI M, HA00OPOT, TOJIBKO YCTHBIC OTBETHI W JHUAJOTH, WHIWBUIyaTbHBIC
KOHCYJIbTAIlMM, WCIOJIh30BaHUE JTUKTOPOHA ¥ JPYTHX 3alKCHIBAIONIAX CPEJICTB  JUIS
BOCITPOM3BEICHUS JIEKIIMOHHOT'O U CEMUHAPCKOT0 MaTepurara.

B memsix obecnedeHuss 0Oyd4aromMXCsi WHBAJIUIOB W JIUI[ C OTPAHUYECHHBIMHU
BO3MOXXHOCTSIMU ~ 37I0POBbsl  KOMILJIEKTyeTcss ()OHJ OCHOBHOM y4eOHOW JHUTepaTypoid,
QIAITHPOBAHHON K OTPaHMYEHUIO JICKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, TOCTYI K KOTOPHIM
opranuzoBaH B BUL[ Akagemun. B 6ubiarorexe mpoBOasSTCS MHANBUAYATbHBIE KOHCYIbTAINH IS
JAHHOW KaTeTOPHUHU TI0JIh30BaTeNIeH, OKa3bIBACTCS IOMOIIL B PETHCTPAIIMA M HCIOJIb30BaHUU
CETEeBBIX U JIOKATBHBIX 3JEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MPEIOCTABISIOTCS MECTa B
YUTAILHOM 3aJI€.
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®OH/JA ONEHOYHbBIX CPEJICTB

MO JTNCIHUIIJIMHE O0beKTHO — OPUEHTHPOBAHHOE MIPOrPAMMHUPOBAHNE

[Ipunoxenne 1
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1.  HACHOPT ®OHJA OLIEHOYHbBIX CPEJCTB I10
JTUCHMUIIINHE

«OO0BEKTHO — OPHUCHTHUPOBAHHOC ITPOIrpaMMHUPOBAHUC)

Komnerenuuu, popmupyempie B Ipouecce U3y4eHusi AMCHUUIITTHHBI

Nupeke DopMyIMpPOBKA KOMIIETCHIIMH
[1K-3 Crnioco0eH oCyIecTBIATh MPOrPAMMHYIO PEATHU3ALINI0 AJITOPUTMOB TIPH
pa3paboTKe MPHUKIATHBIX HHHOPMAIIMOHHBIX CHCTEM

2. Jtanbl (OPMHUPOBAHNSA KOMIIETEHUMH B MPOLecce OCBOCHUS TUCHHUILIMHBI

OcHOBHBIMH 3TanamMu (OPMUPOBAHUS YKA3aHHBIX KOMIETEHIMI MPU U3yYCHHUU
00y4YarIUMHCS TUCIUTUTHHBI SBISIOTCS IMOCIEOBATEIIbHOE U3YYEHHE COJIEPKATEIBHO
CBSI3aHHBIX MEXK]Iy cO00i1 pa3jienioB (TeM) yueOHbIX 3aHsITHil. 3ydeHne kaxaoro pasjaena
(Tembl) mpeamnosiaraeT OBJaJACHUE OOYYaIOIMMUCST HEOOXOAMMBIMH KOMIICTCHIIMSIMHU.
PesynpraT artectanmmu oOydalOIIMXCS Ha Pa3IMYHBIX dTanax (GOpMUPOBAHUS
KOMITETEHITUH TTOKA3bIBAET YPOBEHb OCBOCHUSI KOMITETEHITUN 00yUYatOITUMHUCS.

OTtanHocTh (POPMUPOBAHUS KOMIIETEHIIUHI MPSMO CBsI3aHA C MECTOM JUCIUIUIMHBI B
o0pa3oBaTeIbHON TIPOrpaMMe.

Pa3znennl (TeMbl ) AMCIUIIJIMHBI DopmMupyeMbl
KOMIETeHIUH (KOJbI)
IIK-3

Pasgen 1. BBenenne B 00BEKTHO- +
OpPUCHTHPOBAHHOE
MIPOrpaMMHPOBAHHE.
Paznen 2. Kinaccel B 00OBEKTEHI. +
ATpuOyTHI M METOJIBI.
Wukancymsimust. Monudukatops
JIOCTYTIA.
Pasgen 3. Hacienosanmue. +
Co3znanne nepapxuii KI1accoB.
CTaTH4ecKue METOIBI.
AOCTpaKTHBIC KJIACCHI.

+
Paznen 4. Moaynu 1 makeTsl.
VYcTaHOBKa MaKETOB.
Pasnen 5. Pabora ¢ haiinamu. +
Moayu paboTsl ¢ dainamu
Pa3znen 6. Paznuunbie OMOINOTEKH +
Python
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3.Iloka3aTenu, KpUTEPUHU U CPEACTBA OLCHUBAHUS KOMIIETEHIMI, POPMHPYEMBIX B IpoLecce U3YUYCHUH U CHUIIINHBI

IIK-3 Crioco6en ocymecTBIsATS NPOrpaMMHYIO PEATU3ALMIO AITOPUTMOB TIPU Pa3paboTKe MPUKIAIHBIX MH(GOPMAIMOHHBIX CUCTEM

HapKaTopsL Kputepnn oueHuBanusi pe3yibTaToB 00yUYeHUsI Cpencrsa ouenusanus
JOCTHKEHUSA pe3yIbTaToB
KOMIIETEHIINH _ 00y4JeHHst
Heynos. Ynosier. Xopomo Otinyno Texyuuit Hpoueikyrotmas
KOHTPOJIb aTrrecTanys

I1IK-3.1 O6nanmaer He Oo0mnagaer | OOmamaer 3unaer Metonsl u | 3HaeT Ha omimyHO | Kommokxsuywm, 3ayer , 3K3aMeH
3HAaHUSIMU B 00J1aCTH 3HAHUAMHU B | 4YaCTUYHBIMHU CIIOCOOBI METOABl U CIOCOOBI | KOHTPOJIBHBIE
MIPOrPaMMHUPOBAHUS U obnactu 3HaHUSMH B | MPOrpaMMHpPOBaHMs | MPOrPaMMHMPOBAaHUS | BOIPOCHI,
COBPEMEHHBIX MIPOrpaMMHUPOBaHUs | 00JIaCTH U COBPEMEHHBIX | H COBpPEMEHHBIX | TECTHPOBAHMUE.
KOMITBIOTEPHBIX u COBPEMEHHBIX | IPOIPAaMMHUPOBAHHSA | KOMIIBIOTEPHBIX KOMITBIOTEPHBIX Pedepar
TEXHOJIOTUH TIpH KOMITBIOTEPHBIX u COBPEMEHHBIX | TEXHOJNIOTHMH  TIPH | TEXHOJIOTHHA pu
pa3paboTKe MPUKIAAHBIX | TEXHOJOTMH  MpU | KOMIBIOTEPHBIX paspaboTke pa3paboTke
UH()OPMALIMOHHBIX pa3paboTke TEXHOJIOTMA  MPH | MPHUKIaTHBIX HPUKJIATHBIX
cucreM. CriocobeH MPUKIIaTHBIX pa3paboTke WH()OPMALMOHHBIX | HHPOPMAIMOHHBIX
OCYLIECTBIISTH HHQOPMALMOHHBIX | MPHUKIIaIHBIX cucreM. CnocobeH | cucteM. Cnocoben
ONITUMH3ALIUIO cucreM. CrnocoOeH | MHPOPMALMOHHBIX | OCYIIECTBIAThH OCYIIECTBIIAT
ANTOPUTMOB TIPH OCYIIIECTBIIAT cucreM. CrnocoOeH | onTUMHU3AIHIO ONITUMH3AIINIO
CO3JIaHWUU TPHKJIIaTHBIX ONITHMH3ALIUIO OCYLIECTBIISTH QITOPUTMOB ~ TPH | alrOPUTMOB pu
IIPOTPaMM WIN QITOPUTMOB  IIPH | ONTHUMHU3ALHMIO CO3JJaHUH CO3JJaHUH
MIPUKJIAHBIX KOMIUIEKCOB | CO3JaHUU AITOPUTMOB  TIPH | MPUKIAIHBIX MPUKIIATHBIX

MPUKITaIHBIX CO3JIaHUH nporpamMm WM | TIPOrpamMm I

IIporpamMm WIH | TIPUKJIaJHbBIX NPHUKJIJHBIX MPUKIJIAJHBIX

MPUKITaIHBIX porpaMm WM | KOMILIEKCOB KOMIIJIEKCOB

KOMILJIEKCOB MPUKITaIHBIX

KOMIIJIEKCOB

[IK-3.2 Anammzupyet He ymeer YMeer yaCTHYHO YmMmeer ¢ Moxet Ha osimyHO | KonnokBuywm, 3auer , 3K3aMeH
CTaHapTHbIE aHAIN3UPOBATDH aHAIN3UPOBATDH HETOYHOCTSIMU aHaJIM3UPOBATh KOHTPOJIbHBIE
TEXHUUYECKHE TpeOOBaHUs | CTaHAAPTHBIC CTaH/apTHbIE aHAIN3UPOBATh CTaH/apTHbIE BOIIPOCHIL,
K ITPOEKTHPOBAHUIO TEXHUUECKHUE TEXHUUECKHUE CTaHJapTHbIE TEXHUYECKHUE TECTHPOBaHHE.
MPOTPaMMHOTO TpeOOBaHUS K TpeOOBaHUS K TEXHUYECKHUE TpeOOBaHUA K Pedepar
obecrieyeHusl. [IPOEKTUPOBAHHIO MIPOEKTUPOBAHHIO TpeOoBaHUS K MPOEKTUPOBAHUIO

MIPOTrPaMMHOTO IIPOTPaMMHOTO MIPOEKTHPOBAHHIO MIPOTPaMMHOTO

obecrieyeHusl. obecrieyeHusl. NpOrpaMMHOTO obecrnieyeHust

obecrnieyeHust

I1K-3.3 Cnocoben He MOKET He yBepeno moxer Konnoksuywm, 3ader , 3K3aMeH




OCYIIECTBIATh
pa3paboTKy TEXHUIECKUX
TpeOOBaHMI K
MPOrPaMMHOMY
obecIieueHuIo, IIPH €To
CO3JIaHUH

OCYILECTBIISTh
pa3paboTKy
TEXHUYECKUX
TpeOoBaHMA K
MPOrPaMMHOMY
o0ecreveHuro, npu
€ro Co31aHuU

YactuyHo
OCYIIIECTBUTD
pa3paboTKy
TEXHHUYECKUX
TpeOOBaHMIA K
NPOrpaMMHOMY
00ecTeYeHuIo, MpH
€ro CO3JIaHUM

MOXKET

OCYILIECTBIISTh
pa3paboTKy
TEXHUYECKUX
TpeOoBaHMIA K
HPOTrPaMMHOMY
o0ecrnieueHuto, Mpu
€ro CO3aHuH

Mo:XeT OCyILECTBIISTh

pa3paboTKy
TEXHUYECKUX
TpeOOBaHUIA K
HPOrPaMMHOMY
o0ecreueHnIo, Ipu

€ro Co3JJaHuH

KOHTPOJIbHBIE
BOIIPOCHL,
TECTUPOBAHME,
VH]IMBH/TyaJTbHbBIC
3a7aHus K
1a00paTOPHBIM
paboTam.




4. KoMIJIEKT KOHTPOJIbHO-OLIEHOYHBIX CPEACTB MO AUCHUILIHHE
Bomnpocs! Kk 3a4ery

10 AUCHUIIIINHE «OOBEKTHO — OPHUCHTHUPOBAHHOC IPOrpaMMHPOBAHHUC)

1. Tonsarue OOII. Ha3oBuTe 1 KpaTKo OXapakTepu3yiTe YeThlpe OCHOBHBIX NMPUHIIHIIA.

2. Kinacc n O6bekt (Ox3emiuisip). B uem pasnuna? Kak co3nare npocToii Kilacc 1 €ro
IK3EMIUAP?

3. KonctpykTop u nHunmanu3zarop __ init_ . Yem OH oTIM4aercs oT __new__

4. ATpuOyThl KJlacca U aTpuOyThl SK3eMIuLsipa. B uem pasnuna. IlponemoncTpupyiite Ha
npumepe.

5. Meroas! ax3emiusipa self. s uero oH HyxeH.

6. Monmudukarops! qocrymna B Python. Kak peanuzoBansl public, protected () u private (_)
aTpuOyThl U METOJIBI.

7. Wukancynsuusa. Kak ona peanmusyercst B Python ¢ moMorso cBOHCTB

8. Hacnenosanue. Kak co3nars nouepHuii kinacc. Yro takoe MeTos super() 1 A 4ero oH
UCIIOJIB3YETCSl.

9. Tomumopduszm. OOBsCHUTE Ha IPUMEPE METOI0B. YTO Takoe nepeonpeiesieHine METOI0B
(method overriding).

10. A6ctpaxmus. A6ctpakTHblid kiacc? Kak co3iath aOCTpaKTHBINA METO/I C TIOMOIIBIO
MomayJst abc?

11. [atp noHsTHe «Maruueckue» MeTobl. [IpuBenuTe mpuMepsl CaMbIX pacpOCTPaHEHHBIX.

12. Komno3umus u Arperanus. B yeM pazHunia Mexxay STUMH IBYMSI TUTIAMU OTHOIIICHUIN
"has-a".

12. KnaccoBeie u ctatnueckue Metoisl. Jlekopatopsl (@classmethod u @staticmethod.

13. MuoxectBernoe HacnenoBanne 1 MRO (Method Resolution Order).

14. TlepemeHHbIe TOJBKO 1711 yTeHUs. Kak co3aTh CBOMCTBO TOJIBKO JUIsl YTEHUS C
MIOMOIIIBIO IeKopaTopa (@property?

15. Yo Takoe "cnotel" (_slots_ )? Jlns dyero ux ucnonb3yrot? KakoBsl mpenmMyIiecTa u
HE0CTaTKu?
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10.
1.
12.

13
14

21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.

32.
33.
34.

Bonpocsl k 3k3ameny

10 AUCHOUIIIINHE «OOBEKTHO — OPHUCHTHUPOBAHHOC IPOrpaMMHUPOBAHHUC)

[TpennochUIKy NOSBICHUS U PA3BUTHS 00bEKTHO-OPUECHTHPOBAHHOTO MTOIX0/Ia B
IIPOrPaMMHPOBAHHH.

OcnoBubIe ocodernnoctu OOIL.

KiroueBsie mousstuss OOII.

Ob6unacts aeiictBus nmoneit oobekTa u mapametp Self. Meron knacca.

[TonsiTre HacIeIOBaHUS U ero Ha3HavyeHue. [IprcBanBaHe 0OBEKTOB.
[Tonmumopduszm. CTaTuueckre U BUPTyalIbHbIE METO/IBL.

BHyTpeHHsIS CTpYKTypa 00BEeKTa.

KoHCTpYKTOpBI U JECTPYKTOPHI, UX HA3HAYCHHUE U MTPABHUJIA UCTIOIB30BaAHUSL.
BuptyansHble U JHHAMUYECKUE METOIbI, NX Ha3HAYCHHE U MEXaHU3MbI BbI30BA.
OcHOBHBIE TIOJIXOIBI K CO3JAHHIO MHOTOOKOHHBIX npuinokenuii B Tkinter.
OnummTe pa3Imdus MEXKTy TIIaBHBIM OKHOM U JIOYCPHUMHU OKHAMHU.
MonanbpHble 1 HEMOIAJIbHEIE TUAIOTH.

. [IpuBeuTe IPUMEPHI NCIIOJIL30BAHMUS KAXKIOTO THIIA.
. Kak cosgarorcs moganbabie okHa B Tkinter?

15.
16.
17.
18.
19.
20.

Mertobl ynpaBieHUs )KU3HEHHBIM IIUKJIOM OKOH.
Kak mporpamMMHO 3aKpbITh, CKPBITh WJIM YHUYTOXXUTH OKHO?

Omnuumre cnocoObl nepeAayy JaHHbIX MEX/y OKHAMUA B MHOTOOKOHHOM IPHJIOKEHUH.
Kak oprannzoBaTh HEHTPUPOBAHHE OKHA OTHOCHUTENIBHO TJIABHOTO OKHA MIJIM dKpaHa?
Hanummre Koz A1 HEHTPUPOBAHUS IOUEPHET0 OKHA.

Kakue mabioHbI MPOEeKTUPOBAHHS PEKOMEH/IyeTCsl UCTIONB30BaTh MPH pa3padoTKe
MHOT'OOKOHHBIX MPHJIOKEHUH?

[ToueMy BaskHO pa3JeNsITh JOTUKY ¥ HHTEpdeic?

[Tepeuncanre oCHOBHBIE MOLYJIH JIIsl pabOTHI cO cTaHAAapTHEIMU Auaioramu B Tkinter.
Kakue THrbr 1uanoroB mpeaocTaBiseT KaX bl MOIYIIb?

Kak HacTpouTh GuiabTpsel (haitnoB B 1uanorax OTKPHITUS U COXPAHEHUS?

[TpuBeauTe MpUMeEp HACTPONKHU JJIsl TEKCTOBBIX U rpadudeckux (aiios.

Kakue metozabl Moyt messagebox UCIONb3YOTCS JUIsl BbIBOJA MH(OPMAIMU U
MIOJIy4€HHUsI OTBETA OT I10JIb30BATENS?

B uem paznuma mexy askyesno() u askquestion()?

Kak pabGortaet nuanor BeiOOpa 1ieta’?

Kakue nannbie Bo3Bparaer ¢pynkuus askcolor()?

Kax nucronp30BaTh BEIOpaHHBIN 1IBET JIsI K3MEHEHHMSI 2JIEMEHTOB nHTEpdeiica?

Jlns kakux 3aja4u npeaHasHadeH Moayib simpledialog? Kakue Tumsl BBoJIa TaHHBIX OH
MO/IJIEP>KUBACT?

Kak 00paboTaTh HEKOPPEKTHBII BBO/I ITOJIH30BATENS?

Kax co3nats coOCTBEHHOE TUAIOTOBOE OKHO ISl CHIEIM(UIECKUX 3a1a4?

Kakue snemMeHThI ynpaBieHus clielyeT BKI0YaTh B MOJIb30BaTEIbCKUE TUAIOTH?



IlepeyeHb NPaKTHYECKUH 3aIaHUI K IK3aMEHY

TpeboBanus:

MHOTroOKOHHBIN rpaduyeckuii HHTEpPeiic

He menee 3-5 noneit (xapakTepuCTHK 0ObEKTA).

KoHcTpyKkTOp 10 yMOT4aHHIO U KOHCTPYKTOP € TapaMeTpaMH.

He menee 2-3 MeT0/10B, ONMCHIBAIOIINX MTOBEIEHHE O0BEKTA.

Co3nanne HeCKOJIbKUX 00OBEKTOB B Main v IEMOHCTpPAIUs paObOThI METO/IOB.

I/IH}]I/IBI/IIIyaJII)HLIe 3aJJaHuA:

1.
2.
3.

9.

Book (na3Banue, aBTOp, TOJ, METO/BI: TIOKAa3aTh HHPOPMAIIHIO, U3/1aTh KHUTY).

Car (mapka, MOJIETTb, TOI, IIBET, MPOOET, METO/BI: TT0€XaTh, IOKPACHTH).

Student (ums1, pamunus, ID, rpynmna, cpenHuii 6ami, METO/IBI: IEPEBECTH B HOBYIO
Tpymy).

Fraction (Ipo0b: uncIUTENh, 3HAMEHATEIb, METOIBI: CIIOKCHHE, BEIUUTAHUE, BBIBOJ HA
dKpaH).

Sotrudnik (ums1, pamunus, TOKHOCTD, OKJIA/l, CTaK: MUHUMAJIBHBIN CTaX,
MHUHUMAaJIBHBIN OKJIaT)

Dekanat (Ha3BaHUe, KOJTMYECTBO CTYACHTOB, KOJIMYECTBO MPEIOAaBaTeNeH: moacueT
OTJIMYHHUKOB, CPEJIHUI OAJLT [0 HHCTUTYTY)

Programmist (ums1, pamuiiusi, ypoBeHb, MECTO pabOoThI, CTaX: pacyeT 3apadOTHOMN TIATHI,
oOy4eHue)

Dog (knmuka, mopojia, BO3pact, Bec, Pro XO3sIMHA: pacueT HOPMbI KOPMIICHUS,
OIOBEIICHHUE O MPUBHUBKAX )

Uchenik (ums1, hamusi, KJ1acc, ONEHKU: CPeIHUIN OaJT OI[EHOK, KOJTHYECTBO
MIPOITYCKOB)

10. Figura (na3Banue, JJIMHBI CTOPOH, IIBET 3aKPACKU: TIEPUMET, TUIONIA/Ib)



CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAJAEMUA

Kadenpa MaTtemartrika
20 -20 y4eOHBIH rox
Dk3aMeHannoHHbIN OouneT Ne 1
no quctuminHe «OObEKTHO — OPHEHTUPOBAHHOE MPOTPAMMHUPOBAHHE)

U1 oOyyaromuxcs HanpasiaeHus nmoaroroBku 01.03.02 [IpuxknagHas MatemMaTuka
u uH(opMaTuka

1. Mertons! yripaBiieHHs! )KU3HEHHBIM IUKJIOM OKOH.
2. Onumure pa3ianyusi MeX/1y ITaBHBIM OKHOM M JOUEPHUMH OKHAMHU.
3. MHOrookoHHsI# rpapuueckuii unTepdeic
He menee 3-5 noneit (xapakTepucTHK 00BEKTA).
KoHCTpyKTOp 110 yMOT4YaHUIO U KOHCTPYKTOP C MapaMeTpaMu.
He menee 2-3 MeT0/10B, ONMCHIBAIOIINX [TOBEIEHUE OOBEKTA.
Co3nanne HECKOJIbKUX 00OBEKTOB B Main M IEMOHCTpaIsi paboThl METOIOB.
Book (na3zBanue, aBTOp, Irojl, METObI: TIOKA3aTh HH(POPMALIUIO, U3/1aTh KHUTY).

3aB. kadenpoi «MaremaTuka» Koukapos A.M.

KoHTposabHbIe BONPOCHI

10 ANCHUIIIINHC «OOBEKTHO — OPHUCHTHPOBAHHOC IIPOrpaMMHPOBAHHC)

Bomnpocs! k pa3zaeay 1.
1. Yro Takoe 00BEKTHO-OpHUEHTHPOBAaHHOE MporpammupoBanue (OOIT)?
2. Ha3zoBuTe U KpaTKO OXapaKTepU3yHTe YeThIpe OCHOBHBIX MPUHIUIIA.
3. Kiuacc u O6bexT (Ox3emiuisip). B uem pazauiia? Kak co3mars npocToii Kiiacc U ero
AK3eMILISAP?
Kakue npeumyiectsa naet ucnonb3zoBanue OOI1?
Yro Takoe aTpuOyThl U METObI?
Uro Takoe KOHCTPYKTOP U IECTPYKTOP?
Kak peanusyercs unkancyssius B Python?
Kounctpykrop n nnunmanuzarop _ init__. Uem OH OTJIMYaeTCs OT __new_

XNk



9. ArtpubyTsl Ki1acca 1 aTpuOyThI 3K3eMILIsIpa. B yem paszuuna. IlponemoncTpupyiite Ha
npumepe.

10. Metonp! ax3emruisipa self. [ljist uero oH Hy KeH.

11. Monudukatops! noctyna B Python. Kak peanuzoBans! public, protected ()
u private (__) aTpuOyThbl U METO/IBI.

Bonpocsl k pa3aeny 2.

1.

XN R

Uro Takoe Kiacc B 00bEKTHO-OPUEHTHPOBAHHOM MIPOTPAMMUPOBAHUU?
UeM 00BEKT OTIIHYACTCS OT Kjiacca?

Uro Takoe aTpuOyTHl M METOBI Ki1acca?

UTto Takoe KOHCTPYKTOP KJIacca U JUIsl 4Yero OH UCTIOIB3YeTCs?

Uto Takoe WHKAICYIALUS U KaKue MperMyIIecTBa oHa Jaet?

Kakune MmoaudukaTopsl 10CTyIa CyIMIECTBYIOT M YeM OHU OTIUYAIOTCS?
UYro Takoe cBOMCTBA (property) U Jis 4Er0 OHU MCIIOJIBb3YIOTCS?

YT0 Takoe cTaTHYECKUE METOIBI 1 METOABI Kjiacca?

Bomnpocsl k pa3zneay 3.

SNl e e

Uro Takoe HacnenoBanue B OOII u kakue npenmyIiecTsa OHO J1aeT?
B dem pazHuiia Mexay nepeonpeaeieHueM U Meperpy3koil MeTo10B?
Yro Takoe abCTPaKTHBIN Ki1acc U aOCTPaKTHBINA METO.?

Kaxkie ocoOeHHOCTH CTaTHYECKUX METOJIOB U I10JIEi?

Urto Takoe 1enovKa Hacjiae10BaHHs 1 MHOYKECTBEHHOE HaclleJoBaHUe?
UTo Takoe KOHCTPYKTOPHI B UEPAPXUHU HACIEIOBAHUSA?

Bomnpocsl k pa3neay 4.

Noukwbh =

KOHCTpYKTOpBI M 1€CTPYKTOPHI, MX Ha3HAYEHHUE U IPABUIIA UCIIOJIb30BaAHUS.
BuptyanbHbie 1 TUHAMUYECKHE METOIbI, X Ha3HAYCHUE M MEXaHU3MbI BbI30Ba.
OCHOBHBIE TIOAXO/IBI K CO3IaHMI0 MHOTOOKOHHBIX Npuiioxkenuid B Tkinter.
Onumure pa3nudusi MeKIy TNIABHBIM OKHOM U JIOUEPHUMH OKHAMH.
MOI[B,JII)HI)IC 1 HCMOOAJIbHBIC JUAJIOTH.

[TpuBeauTe IPUMEPHI MCIIOJIB30BAHUS KaXKIOIO THIIA.

Kaxk cosmarorcs Momanbuble okHa B Tkinter?

Bomnpocsl k pa3ageay S.

1.

Sk

S 0 o

Kakue ocHOBHbIE pesKUMBbI OTKPBITHS (paiiaoB cyuiecTBytoT B Python u uem onu
OTJIIMYAIOTCS?

[Touemy pekoMeHyeTCsl UCIIONB30BaTh KOHCTpYKLMIO With open() as file:?

Kak onpenennts KogupoBKy TEKCTOBOTO (haiiya nmepes ero YreHuem?

B yem pasnunia mexay merogamu read(), readline() u readlines()?

Kak oprannzoBats 00paO0TKy UCKIIOUEHUH npu padote ¢ daitnamu?

Kakue monynu crannaptHoi 6ubnuorexku Python ucnonssytores s pabotst ¢ JSON u
CSv?

Kak pexypcuBHO 000iTH Bce (aiiibl B AUPEKTOPUHN U MTOJITUPEKTOPHSIX ?

B ueMm pazHuia Mexry abCOTIOTHBIM U OTHOCUTEIBHBIM IyTEM K (aitry?

Kak 6e3omacHo yganuTh (aiiia ¢ mpoBepKoil ero CyIiecTBOBaHUs?

O Kakune MeToap! NCTIONB3YIOTCS JUTsl TO3UITHOHUPOBAaHUS BHYTpH (haiina?

Bomnpocsl k pa3ageay 6.

1.

2.
3.

Kakue npeumyiecta faeT ucnoiabzoBanne NumPy BMecTO cTaHIapTHBIX CIIMCKOB
Python?

Kak ¢ dextuBHO paboTaTh ¢ OOJBIIMMU MacCUBAMH JITAHHBIX ?

B kakux ciydasix clieyeT UCTIOIbh30BaTh pa3pesKeHHBIE MATPHUIIHI?



O XN,

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

. Kak BbIOpaTh moaxoAsmuii METO 1 ONITUMU3ALINN AJI1 KOHKPETHOHN 3a1a4uu’?
. Kaxue mMeTop! MHTEpHONALMY HanOOI€€e TOYHBI ISl Pa3IMYHbIX THUIIOB JaHHbBIX?

Yro takoe ndarray ¥ yeM OH OTIMYaeTCs OT 00bIYHOTO crrcka Python?

Kak co3znate MaccuB pazMepHOCTH 3%4, 3alIOJIHEHHBIN CITy4YaiHbIMU YHCIaMU?
Uro Takoe Bemanue (broadcasting) B NumPy?

Kak BBINOJIHUTE NIO2JIEMEHTHOE YMHOKEHHE ABYX MACCUBOB?

Kakue MeTosbl ecTh Ui COXpaHEHMsI U 3arpy3KU MacCUBOB?

KakoBel ocHOBHBIE pazianuus Mexay NumPy u SciPy?

Kak pemmtsb cuctemy JMHEMHBIX ypaBHEHUH ¢ TOMOIIbIO SciPy?

Kakue MeTo1bl YMCIEHHOTO MHTETpUPOBaHus peaocTasiseT SciPy?

Kak BBIMOJIHUTE UHTEPIIOJALIMIO JaHHBIX ¢ TOMOLIbI0 SciPy?

Kakue cratuctuyeckue TecTbl 10CTyNnHbI B SciPy?

Uro Takoe Figure u Axes B Matplotlib?

Kak co3nmates Heckonbko subplot Ha oTHOM pUCYHKE?

Kakue ocHOBHBIE TapaMeTphl yIPaBISIOT BHEIIIHUM BHJIOM JIMHUU Ha rpaduke?
Kak no6aButh nerenay k rpaguky?

Kaxk coxpanuts rpaduk B aiin?

Yem oTnnyaercs bar oT barh?

Kax n3menuts pazmep mpudra Ha ocsx?

Uro Takoe tight layout() 1 JJis 4E€rO OH UCTIONb3yeTCs?

BOl'[pOCbI AJId KOJIJIOKBUYMOB

10 ANCHUIIIINHEC «OO0OBEKTHO — OPUCHTHUPOBAHHOC IIPOrpaMMHUPOBAHHC))

Pazgen 1.

12. Yro Takoe 00BEKTHO-OpHEHTHPOBaHHOE Mporpammuposanue (OOIT)?
13. Ha3oBuTe 1 KpaTKO OXapaKTepU3yHTe YeThIpe OCHOBHBIX MIPUHIUIIA.

14. Knace u O6bekt (Ox3emuisip). B uem pasnuna? Kak co3nate mpocToi KJacc U ero

IK3EMILTISIP?
15. Kakue npenmyiiectBa naet ucrnonb3zoBanue OOI1?
16. Yto Takoe aTpuOyThl U METO/BI?
17. Yto Takoe KOHCTPYKTOP U JECTPYKTOp?
18. Kak peanuzyercs unkancyisus B Python?
19. KoHCTpYKTOp ¥ MHUIIMANHU3ATOP __init__. Yem OH OTIUYaeTcs OT __New_

20. ATpulyThI KJ1acca u aTpulyThl SK3eMIUIsipa. B uem pazauna. [IpogemoncTpupyiite Ha

npumepe.

21. Metoap! sx3emiuspa self. J[ns yero oH HyxeH.

22. Monuduxkatops! noctyna B Python. Kak peanuzoBans! public, protected ()
u private (__) aTpuOyThl U METO/IBI.

Pasznea 2.

N —

JaTte nonsTue «marnueckue» Merosl. [[puBeauTe npruMepsl caMbIX paCIpOCTPAHEHHBIX.
Komnosumus u Arperanus. B ueM pasHuna Mexay 3TUMH JBYyMs TUIIAMU OTHOILIEHUMN

Hhas_a"
KnaccoBsie u cratnueckue Metosl. JlekopaTops! @classmethod u @staticmethod.



5. IlepemenHsble TOAbKO A7 ureHUs. Kak co3gaTh CBONCTBO TOJIBKO I YTEHHUS C
MOMOIIIBIO JIEKOpaTopa (@property?

6. Yro Takoe "cinotel" (__slots_)? Jlist yero ux ncnoib3yror? KakoBbl IpeuMyIiecTBa 1
HE/0CTaTKu?

Paznea 3.

1. Tlpeamnochuiku MOSIBICHUS U Pa3BUTHUS OOBEKTHO-OPUEHTUPOBAHHOTO MOAX0/1a B
IIPOrpaMMHPOBAHUM.

2. OcnoBnble ocobenHoctu OOII.

3. Kirouesslie nonsatus OOIL.

4. OO6nactp meiicTBus nosield oobekTa u mapamerp Self. MeTon kmacca.

5. Tlonsartue HacnenOBaHUS U ero Ha3HaueHue. [IprucBanBanne OOBEKTOB.

6. IMlomumopdusm. CTaTudecKkrue U BUPTyaTbHBIC METOIBI.

7. BHyTpeHHSs CTPYyKTypa 0OBeKTa.

8. MeTto1bl ynpaBieHuUs )KU3HEHHBIM [IUKJIOM OKOH.

9. B yem pazuuua mexay askyesno() u askquestion()?

10. Kak paboTaeT nuanor BeiOopa 1isera’?

11. Kakue nannsie Bo3Bpamaer ¢pynkuus askcolor()?

12. Kak ucnosib30BaTh BEIOPAHHBIN IIBET IS U3MEHEHUS 2JIEMEHTOB UHTepdetica?

13. Jlns xakux 3a7a4 npegHazHadeH Moayib simpledialog? Kakue Tumsl BBOAA TaHHBIX OH
MOJICPKUBACT?

14. Kak 06paboTath HEKOPPEKTHBIN BBOJI MOJIb30BATEINSA?

15. Kak co3gaTh COOCTBEHHOE JUATOTOBOE OKHO JUTsI CICIM(PUIECKUX 3a1a9?

16. Kakue ay1eMeHThl yIpaBieHuUs ClIeyeT BKIOYaTh B M0JIb30BATENILCKUE TUAJIOTH

Pazneny 4.

1. KoHCTpYKTOpBI U 1€CTPYKTOPHI, UX HA3HAUYEHUE U MPaBUjIa UCIIOIb30BaHMUS.

2. BuptyanbHble 1 TUHAMHYECKHE METO/IbI, UX Ha3HAUYCHUE U MEXaHU3MBbI BHI30BA.

3. OcCHOBHBIE IOJXO/IBI K CO3/IaHUI0 MHOTOOKOHHBIX MpuiiokeHnid B Tkinter.

4. Onumwure pazauyus MEXKAY IJ1aBHBIM OKHOM U JIOUEPHUMH OKHAMU.

5. MoganpHble 1 HEMOJAIbHBIE TUAJIOTH.

6. IlpuBeaute nmpuMepbl UCIOJIB30BAHUS KAXKOTO TUIIA.

7. Kak co3narorcst mogansHbie okHa B Tkinter?

Paszpen S.

1. Kak mporpaMMHO 3aKpbITh, CKPBITh WJIA YHHUUTOKUTH OKHO?

2.  OnuimuTe crocoObl Mepeiayy TaHHBIX MEXTy OKHaMHU B MHOTOOKOHHOM TPHJIOKEHHUH.

3. Kaxk opranu3oBarh LIEHTPUPOBaHHE OKHA OTHOCUTEIBHO INIABHOI'O OKHA WJIM SKpaHa?

4. Harmmmure KOJ I HEHTPUPOBAHUS JTOYEPHETO OKHA.

5. Kakue m1a610HbI IPOEKTUPOBAHUS PEKOMEHAYETCS UCII0Ib30BaTh NPU pa3paboTke
MHOTOOKOHHBIX MPUJIOKEHNUN?

6. Ilouemy BaXXHO pa3fensATh JOTHKY U HHTepdeiic?

7. Tlepeuncnute OCHOBHBIC MOIYJIHU IS pa0OTHI CO CTaHIAPTHRIME nuanoramu B Tkinter.

8. Kaxue ThnbI 11anoros NpeaoCcTaBiIsieT KaK bl MOTyJIb?

9. Kaxk HacTpouTh GuIbTpsI (aiiyioB B AUATOrax OTKPBITUS U COXPaHEHUs?

10. [IpuBenuTe MpUMeEp HACTPOUKHU Il TEKCTOBBIX U TpauuecKux (aiios.

11. Kakue meTo 16l MOy ISl messagebox HCIOb3yIOTCs IS BbIBOJA MH(DOpMaLMK U

MmuosxectBennoe HacienoBanue 1 MRO (Method Resolution Order).

MMOJIy4YCHHA OTBCTA OT IIOJIb30BaTeIsA?



PN D=

Pazpnean 6.

Kakue MeTo1bl HHTepHoAIMK HauoJiee TOUHBI U1l pa3IUUHBIX TUIIOB JJAHHBIX?
Yro Takoe ndarray ¥ yeM OH OTIMYAETCs OT 0ObIYHOTO crcka Python?

Kak co3znate MaccuB pazMepHOCTH 3%4, 3alIOJIHEHHBIN CITy4YaiHbIMU YHCIaMU?
Uro Takoe Bemanue (broadcasting) B NumPy?

Kak BBINOJIHUTE NIO2JIEMEHTHOE YMHOKEHHE ABYX MACCUBOB?

Kakue MeTosbl ecTh Ui COXpaHEHMsI U 3arpy3KU MacCUBOB?

KakoBel ocHOBHBIE pazianuus Mexay NumPy u SciPy?

Kak pemmtsb cuctemy JMHEMHBIX ypaBHEHUH ¢ TOMOIIbIO SciPy?

Kakue MeTo1bl YMCIEHHOTO MHTETpUPOBaHus peaocTasiseT SciPy?

. Kax BBIMONHUTH MHTEPIIOALIMIO JaHHBIX C MOMOLIbI0 SciPy?

. Kakue craructuueckue tectsl 10cTynHbl B SciPy?

. Uro Takoe Figure u Axes B Matplotlib?

. Kak co3nate Heckonbko subplot Ha omHOM pUCYHKE?

. Kakue ocHOBHbIE TapaMeTphl yIpaBiIsOT BHEIIHUM BHJIOM JIMHUU Ha rpaduke?



KommuiekT 3aganuii 1is J1adopaTopHoi padoTbl

1o gucuumuiniae «O0bEKTHO — OPHUEHTHPOBAHHOE MPOrPAMMUPOBAHUEY

JlabopaTopHasi padora Nel BBenenne B ki1accobl 4 00beKThI. UHKANICYASIIUS.

Pa3paGoraTh nporpaMMHoe NPHJI0KEHHE N0 CJIeAyIOLUM TPeOOBaHHUAM:
MHOrooKoHHBIN rpaduyeckuii HHTEpdeiic

He menee 3-5 noneit (xapakTepucTHK 00BEKTA).

KoHcTpyKTOp 110 YMOTYaHUIO U KOHCTPYKTOP € apaMeTpaMHu.

He menee 2-3 MeT0/10B, ONMCHIBAIOIIUX [TOBEJICHHE O0BEKTA.

Co3znaHne HeCKOJIbKUX 0OBEKTOB B main U IeMOHCTpalusi paboThl METO/IOB.

NuauBuayaabHbIe 321aHUA:

Book (rHa3Banue, aBTOp, TOJ, METO/BI: TIOKAa3aTh HHPOPMAIIHIO, U3/1aTh KHUTY).

Car (mapka, MOJIE€TIb, TOI, IIBET, MPOOET, METO/bI: TT0€XaTh, IOKPACHUTH).

Student (ums1, pamuus, ID, rpynna, cpenHuii 6aui, METOIbI: IEPEBECTH B HOBYIO TPYIILY).

Fraction (1poOb: uncnuTeNb, 3HaMEHATENb, METO/IBI: CII0KEHHUE, BHIYMTAHNE, BBIBOJ] HA SKPaH).

Sotrudnik (ums1, hamunus, TOMKHOCTH, OKJIAJ, CTAXK: MUHUMAIBHBIA CTa)K, MUHUMAJTbHBII

OKJTaJ)

6. Dekanat (Ha3BaHHe, KOJMYECTBO CTYACHTOB, KOJMYECTBO MPEIOAaBaTeseii: mojacuer
OTJIMYHUKOB, CPEIHUI 0asll IO HHCTUTYTY)

7. Programmist (umsi, pamMuusi, ypoBeHb, MECTO PaOOTHI, CTaXK: pacyeT 3apabOTHOM TUIATHI,
oOydeHue)

8. Dog (xsnuka, mopoja, BO3pacT, Bec, (hro X0351MHA: pacyeT HOPMbI KOPMJICHHSI, OTIOBEILIEHUE O
IIPUBUBKAX)

9. Uchenik (nms, pamumsi, Ki1acc, ONEHKH: CPEIHUN OaJIT OIICHOK, KOJIMYECTBO MPOITYCKOB)

10. Figura (Ha3BaHue, AJIMHBI CTOPOH, IIBET 3aKPACKU: IIEPUMETD, TUIOLIA]Th)

A S

JlaGopaTropnas padora Ne2 Cosnanue npoCThIX MHOTOOKOHHBIX HpHIIoxeHHi mox Windows B cpeze
Visual studio code.

NuauBuayajibHble 3a1aHUs

3aganue 1: "Konseprep Bamior"
CozpaiiTe NpUIIOKEHNE C IBYMSI OKHAMHU:
o ['1aBHOE OKHO: IT0JIe BBOA CYMMBI, BEIOOp BaJIIOTHI U3 cliMcKa, KHonKa "KoHnBepTupoBaTh"
e Bropoe okHO: 0TOOpakaeT pe3ysabTaT KOHBEPTALUH 110 PUKCUPOBAHHOMY KYpCy
e JloGaBbTe kHONKY "McTOpHs KOHBEpTAaUUi", OTKPHIBAIOIIYIO TPETHE OKHO C TaOnuien
IIPEIBIIYIINX ONleparyi
3ananmue 2: "Pegakrop Texcra'
PeanusyliTe TEKCTOBBIN PEIAKTOD:
e ['1aBHOE OKHO: TEKCTOBOE I10JIE C BO3MOYKHOCTBIO PEIaKTUPOBAHMSI
Mento "®aiin" ¢ mynkramu: "Hosbrit", "OtkpeiTs", "Coxpannts", "CoxpaHurs Kak"
Oxkno "O nporpamme" ¢ unpopmarueit 06 aBTope
e Oxkno "Hactpoiikn" /Ui u3MeHeHus MpuQTa U [BeTa TEKCTa
3aganue 3: "Kanbkyastop UMT"
PazpaOoraiiTe npuioxeHue A pacuyera MHIEKCa Macchl Tea:

37



o IlepBoe okHO: BBOJ pocTa (cM) U Beca (KT), KHOIIKA pacyeTa
e Bropoe okHo: rpaduueckoe oTroOpakeHne pe3yJibTaTa ¢ IBETOBOM MHANKALUEH
(HemoCTaTOK/HOpMa/U30BITOK)
e Tperbe OKHO: peKOMEHAAIMHU 10 Pe3yNbTaTy pacueTa
3ananme 4: "IliianupoBmuk 3aga4"
Co3pnaiiTe MIaHUPOBIIMK C TPEMSI OKHAMHU:
1. Crucok 3aaa4 ¢ 4eKOOKCaMU BBIOJHEHO/HE BBHITTOJTHEHO
2. OxHO mo0aBIeHUS/PETAKTUPOBAHUS 33][a9n
3. OKHO CTaTHUCTHUKH: BBITOJTHEHO/HEBBITOIHEHO/IPOCPOUEHO
e Hcnons3yiite Treeview ais 0TOOpakeHUs CITUCKA
3aganue S: "TI'anepes n3odpaxenuii'"
[TpunoxeHue A IpoCcMOTpa U300paKEeHUI:
o ['maBHOe OKHO: criMCOK (paiiIoB M300paKEHMIA B TIAIIKe
e Btopoe 0KkHO: MOIHOPAa3MEPHBII MPOCMOTP BEIOPAHHOTO W300paKEHUS
o Tperbe okHO: nHGOpManus o daiine (pazmep, pazpelieHue, 1aTa co3/1aHus)
e Peammusyiite knonku "Crnenyromee", "[Ipenpiaymee"
3aganue 6: "AHKeTa nosab3oBaress"
MHOr0OKOHHOE MPUIIOKEHUE I cOopa TaHHbIX:
1. Oxkno 1: OcnoBnast unpopmanus (PO, Bozpacr)
2. OxkHo 2: KoHTaKkTHBIEC JaHHbBIE
3. Okno 3: JlononHuTenbHast ”HPOPMALHS
4. OkHo 4: [IpocMOTp ¥ OATBEPKACHNUE BCEX BBEICHHBIX TAHHBIX
e Jlo6aBpre HaBuranuio "Hazax"/"Brnepen"
3ananue 7: "Urpa "Yranaii uncio"
Hrposoe npuiioxeHue:
e ['maBHOE OKHO: BBOJ IIpEAIIOIaraeMoro yucia, knonka "l[Iposepurs"
e Btopoe 0kHO: cTaTUCTHKA UTPBI (KOJIMYECTBO MONBITOK, UCTOPUS AOTIAI0K)
e Tperbe OKHO: HACTPOUKH (JUANA30H YUCEI, MAKCUMAIBHOE KOJIMYECTBO MOIBITOK)
e MHopmarmoHHbIe OKHA TIPU yTaIbIBAHUN/TIPOUTPBIIIIE
3ananue 8: "Ilorognoe npusioxenue'
[Tpunoxenue At OTOOPaKEHUS TIOTO/IbI:
e ['1aBHOE OKHO: TeKyIlas Moroja (TemrepaTypa, BIaXXHOCTb, 1aBJICHUE)
e Btopoe okHO: mporHo3 Ha 3 IHS B BUJE TaOIUIIBI
e Tperbe 0kHO: HACTPOUKH (BHIOOP TOPO/IA, €AUMHULIBI U3MEPEHHUS)
e lcnonb3yiiTe NKOHKHU U1 OTOOpaKEHMs! MOTOJJHBIX YCIOBUI
3ananue 9: "llndpoBanbmnk Tekcra'
[Tpunosxenune ans mmdpoBanus:
e ['nmaBHOE OKHO: BBOJ TeKcTa, BbIOOp anroputma (Lle3aps, XOR)
e Bropoe oxHO: HacTpoOikK TapamMeTpoB MH(POBAHUS (CIBUT, KITIOY)
e Tperbe OKHO: HCTOPHSI ONIEpALMIA
o Knonku "3ammu¢posars”, "Pacndposats", "Coxpanuts B aiin”
3ananue 10: "Cucrema tectupopanus'
[Tpunoxenue aJis NpOBEIEHUS TECTOB:
OKHO perucTpanuu mojib30BaTeis
OxkHO BBIOOpA TECTA
OKHO MPOX0KAeHUS TecTa (BONPOC + BapUaHThI OTBETOB)
OKHO pe3yJIbTaToB
OKHO CTaTUCTHKU I10 BCEM IOIBITKAM
Ucnonp3yiite JSON ¢aiinbl A XpaHEeHHs] BOIIPOCOB U Pe3yJIbTaTOB

R
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JlabopaTopHasi pabora Ne4 TexHo10rus OTIAAKH U TECTHPOBAHHUS NMPOrPaMM

NuauBuayajibHbIe 3a1aHUS
O6miee TpeboBanue: [l Kak10M TPOrpaMMBbl CO3/1aTh HE MEHEE 5 TECTOBBIX CIIyYaes,
UCTIOJIB30BaTh OTJIAUUK ISl TIOUCKA M YCTPAHEHUS OIIHOOK.

1.

KaabkyasTop apodeii

PeanuzoBath KalbKyIsSTOp A7 apudmMeTndeckux onepanuii ¢ 1poosmu. OdecneunThb
COKpalleHue 1podei 1 00paboTKy JIeTIEHUs Ha HOJIb.

IHouck B Mmaccuse

PeanmzoBath pyHKIIMH THHEHHOTO M OMHapHOTO NIoncKa. J[o6aBuTh 00pabOTKY
HEKOPPEKTHBIX BXOTHBIX JTaHHBIX.

Banuparop nar

Hanucats nporpammy asist mpoBepku kKoppektHoctu natel B hopmate JA.MMITIT ¢
Y4€TOM BHCOKOCHBIX JIET.

Ingp Le3apa

PeanuzoBarh mudpoBanue u ngemmdppoBaHue TEKCTa C 3aJaHHBIM cIBUTOM. O0ecneunTh
paboTy ¢ KUPWJUIULEH 1 JTaTHHULIEH.

Pat6ora ¢ CSV-gaitnamu

Co3pmate nporpaMmy Juis 4TeHusl, GUiIbTpanuu 1 3anucu faHHbix B CSV-gaitn. O6pabdoraTsh
BO3MO>KHbIE OLTMOKH BBOJ1a-BbIBOJIA.

Crek ¢ 00pabdoTKOH MCKJIIOYEHUH

PeanuzoBath cTpykTypy AaHHBIX "cTek" ¢ metogamu push, pop, peek. Jlo6aBuTh
I10JIb30BaTEIbCKUE UCKIIFOUEHNUS IS ITyCTOTO CTEKA.

KonBepTep Temneparyp

PeanmzoBaTh KOHBepTaIMio Mexay mkanamu Llenscust, @apenreiita u KensBuna. Jlo6aBuTh
MIPOBEPKY HA a0COJIOTHBIN HOJIb.

[ouck maJauHaAPOMOB

Harmmcatp QyHKIHIO 17151 IPOBEPKH CTPOKH HA MATUHAPOM (MTHOPUPYS PETHCTP U IPOOEIIBI).
IIporecTpoBaTh Ha pa3IMYHbBIX BXOJHBIX JaHHBIX.

I'eneparop nmapouiei

Co3znath nmporpamMmy TeHepaiy 0e30MacHbIX MapoJiel ¢ 3aIaHHON UTHHON 1 HA00pOM
cUMBOJIOB. /[00aBUTH TECTHI AJIsl IPOBEPKU KOPPEKTHOCTH.

10. Ynpouenue gpodu

PeanmzoBath QyHKIMIO COKpamieHus ApoOH, MPEICTABICHHON YUCIUTEIIEM H 3HAMEHATEIICM.
J1o6aBuTh 00pabOTKY OTPUIIATEIILHBIX YACEI U HYJIEBOT'O 3HAMEHATES.

JlabopaTopHasi padora Ne5 TexHosiorusi pa3pa6oTku, pasMellleHUs: U UCIOJIb30BaHHE
pa3audHbIX KOMIIOHeHTOB B Tkinter

NuauBuayajbHble 3a1aHNsI:

1.

AN

S 0 o

KanabkyasTop — cozfaiite npocToil KabKyJISTOP ¢ KHOTIKAMU IIUQP U OMepauii.
TexcroBbiii pegakTop — nosie Text ¢ knonkamu "OTkpbITh", "CoXxpaHuts".

Cnucok aea — nobasieHue, yuajicHue 3auad B Listbox.

KonBepTep BagioT — 1osist BBoja, BIOOp BamoT uepe3 Combobox.

Hacrpoiiku mpudra — n3menenue mpudta tekcra yepes Scale u Radiobutton.

I'padux pyHkuum — BB GOpPMYIIBI U OTPUCOBKA C MOMOIIbI0 matplotlib (nHTerpanus c
Tklnter).

Hrpa "VYraaaii yucio" — ¢ nojackaskamu "0osbine/MeHbIe".

AHKeTa — (hopMa ¢ OJIIMHU BBOJIA, IEPEKITFOYATEISIMU M KHOIIKOW OTIPABKH.

Yacsel — udpoBbie yacskl ¢ 00HOBIeHUEM yepes after().

0 IMaauTpa uBeroB — BeIOOD 1BeTa yepes Scale s RGB u otobpaxenue.
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JlabopaTopHas paGora Ne6 HacsienoBanue u mosmmmopgusm.

NuauBuayaabHble 3a1aHus
O0uee yciioBue:
CoznaiiTe nepapxuro KJIaccoB COTIACHO BalleMy BapuaHTy. Peanu3syiite monuMopdHbie METOIbI,
MIPOJIEMOHCTPHUPYHTE PabOTy CUCTEMBI.
BapuanTsl 3aganuii:
Bapuanr 1: Cuctema ydyera cOTpyIHUKOB KOMIIAHUU
e bazossiii knacc: Employee
o [Tlonmkmaccer: Manager, Developer, Designer
e Tlonumopdusiii MeTon: calculate salary()
BapuanT 2: bubnmnoreka meaunagaiinon
e ba3ossrii kiacc: MediaFile
e [loaxmaccer: AudioFile, VideoFile, ImageFile
o Tlomumopdusrit meton: play(), get info()
Bapuant 3: Cucrema 0aHKOBCKHX CUETOB
e ba3ossrii kiacc: BankAccount
e [loakmaccer: SavingsAccount, CheckingAccount, CreditAccount
e Tlomumopdusiii MeTon: calculate interest(), withdraw()
Bapuant 4: TpaHcnopTHbIE CpeICTBa
o bazossrii kiacc: Vehicle
e Tloaxmaccer: Car, Motorcycle, Bicycle, Truck
o Tlomumopdusrit meton: start engine(), fuel consumption()
Bapuant S: ['eomeTpuueckue Tena
o basossrii knacc: Solid
e [loaxmaccer: Cube, Sphere, Cylinder, Pyramid
e Tlomumopdusiii MmeToa: volume(), surface area()
BapuanTt 6: Cuctema 3aka3oB B pecTopaHe
o ba3zossii knace: Menultem
e Tloaxmaccer: Appetizer, MainCourse, Dessert, Beverage
o Tlomumopdusrit meTon: prepare(), calculate cost()
Bapmuant 7: Uepapxus ;KMBOTHBIX
o ba3oBsrii kiacc: Animal
e [loakmaccel: Mammal, Bird, Fish, Reptile
e Tlomumopdusiii MeTo1: move(), eat()
Bapuanr 8: Cucrema yyera yueOHBIX KypcOB
e bazoswsrii kinacc: Course
o Iloaxmaccel: LectureCourse, LabCourse, SeminarCourse, OnlineCourse
e Tlomumopdusiii Meto: conduct class(), grade student()
BapuanTt 9: UrpoBsie nepcoHaxxu
o bazossrii knace: GameCharacter
e [loxkmaccer: Warrior, Mage, Archer, Healer
o Tlonumopdusiii MmeTon: attack(), defend(), use special ability()
Bapuant 10: Cucrema yuera HEIBMKUMOCTH
o basosslii knacc: Property
e Tloakmaccer: Apartment, House, CommercialSpace, LandPlot
e [Tlomumopduerit metoxn: calculate tax(), get description()
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JlabopaTopHasi paGoTa Ne7 AGCTpaKTHBIE KJIAaCChl 1 HHTEPderchl
NuauBuayaabHble 3a1aHus

1.

10.

Cucrema ¢uryp: Co3naiite abctpakTHbli kitacc Shape ¢ Mmetogamu area() u perimeter().
Peamuzyiite knaccer Circle, Triangle, Square. /lo6aBsTre meTox display _info(), koTopsrit
BBIBOJIUT MH(pOpMAIHIo o urype.

BbankoBckue cuera: Coznaiite abcTpakTHbIN Kitacc BankAccount ¢

metonamu deposit(), withdraw(), get balance(). Peanuzyiite

KJacchl SavingsAccount (Hemb3st cHUMaTh 0oJbie, yem ecth) U CreditAccount (MOKHO
YXOAHUTh B MUHYC JI0 TUMHUTA).

Kusotnbie: Co3znaiite uarepdeiic Animal ¢ merogamu make sound() u move().
Peanuzyiite knaccel Dog, Cat, Bird. Jlo6aBbTe Kinacc Z0o, KOTOPBI MOKET COEpKaTh
’KHBOTHBIX U BBIBOJUTH HH()OPMAIIHIO O HUX.

YBenomiuenus: Coznaiite abctpakthblil kiace Notification ¢ metonom send(). Peanusyiite
kimaccel EmailNotification, SMSNotification, PushNotification. Jlo6aBbTe BO3MOXKHOCTb
OTIPABKH Pa3HBIX THUIOB YBEJOMIICHUH.

I'eomeTpuueckue tesa: Co3naiite abcTpakTHbIN Kiacce Solid ¢

metonamu volume() u surface area(). Peanusyiite knaccel Cube, Sphere, Cylinder.
TpancnoptHsle cpeacrBa: Co3naiite uatepdeiic Vehicle ¢

metonamu start(), stop(), fuel type(). Peanusyiite knaccer Car, Bicycle, Motorcycle. Yurure,
YTO BEJIOCHUIIE/] HE UCTIOIb3YET TOIUINBO.

Cotpynnuku komnanuu: Cosznaiite abcrpakTHblil kitacc Employee ¢

Meroaamu calculate salary() u get role(). Peanusyiite kimaccet Manager, Developer, Intern.
JUist Ka)KJ10ro TUMa COTPYHMKA CBOSI JIOTHKA pacueTa 3apIuiaThl.

Memunaniieep: Cosnaiite nunrepderic MediaPlayer ¢ metonamu play(), pause(), stop().
Peanusyiite knaccel AudioPlayer, VideoPlayer. Jlo6aBbTe crienupudeckue MeTOAbI s
KaXKJ0ro TUIA.

®OuiabTphl H300paxkenunii: Cosznaiire abcrpakthelii kiaace ImageFilter ¢ metogom apply().
Peanusyiite knaccel BlurFilter, SharpenFilter, GrayscaleFilter. CoznaiiTe koHBeiiep
00paboTKN U300paXKEHUH.

InaTe:xxubie cuctembl: Co3naiite maTEpdeiic PaymentSystem ¢

metoaamu process_payment() u refund(). Peanusyiite

knacchl CreditCardPayment, PayPalPayment, CryptoPayment. Jlo6aBbTe 00paboTKy OmuOoK
IpH oIjIare.

PexoMeHaaMH MO BbINOJHEHUIO

1.

i ol

Jlnst kaXkaoro 3aaHus CO3IalTe OTICIBHBIN (aii.

CHayvasia IpoeKTUpyHTEe HepapXuIo KJIacCOB Ha OyMmare.
Hcnonb3yiiTe aHHOTAIMK TUIIOB JJIs YIy4IICHHUsI YUTaeMOCTH KOJIa.
[TpoBepsiiTe paboTy Kak0ro Kjacca ¢ MOMOIIBIO Unit-TeCTOB.
JlokymeHTHpY#iTE KOA ¢ oMolIbio docstrings.

JlabopaTopnasi padora Ne§ Padora ¢ Mmoay/isiMu. Y CTAaHOBKA NAKeTOB

NuauBuayaabHble 3a1aHus
3aganune 1
Coznaiite Moaynb geometry.py ¢ GYHKIUSIMH JIJIS] BBIYUCTICHUS:

IInomanu kpyra
[Tnomanu npsAMOyrojabHHUKA
[Tnomaau TpeyroapHuKa 1o Gopmyiie ['epona

3aganue 2
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Hanummre nporpamMmmy, KOTopasi UCLIONb3yeT MOAYJb datetime siist:
o BpriBoaa Texymie 1aTbl 1 BpEMEHU
e Omnpenenenus qHS HEACTH

o Brruncnenus pazHUIBI MEKIY ABYMS TaTaMU
3amanmne 3
Co3paiiTe maker statistics ¢ MOIYJISIMH:

e descriptive.py (cpeanee, Meanana, Moja)
e probability.py (pakTopuan, couetanwsi)

e tests.py (TecTpoBaHUE QYHKIMA)
3amanne 4
YcranoBute 6ubIMOTEKY requests ¢ MOMOIIBIO Pip U HAMTUIIKTE IPOrpaMMy, KOTOPas:

e Ortnpasnster GET-3anpoc k my6nmnunomy API
e OO0pabarsiBaet oTBeT B (hopmate JSON

e BBIBOAUT ompesieieHHbIC JaHHBIC U3 OTBETA
3aganue 5
Coznaiite BUpTyallbHOE OKPY>KEHHE U YCTAHOBUTE B HETO:

e bubnuoreky /g paboTsl ¢ nanHbIMH (pandas)
e bubnmorexy ns Buzyanuzamuu (matplotlib)

e Cosnaiite (aiin requirements.txt ¢ 3aBUCUMOCTIMH
3aganue 6
Hamummmre Mo xyite 1yt g poBaHust/ nemmm(poBaHUs TEKCTa ¢ UCTIOIH30BAHUEM:

o [udpa Le3aps
e A3Gyxu Mop3e

e IIpocroro 3amenHoro mudpa
3aganue 7
Cosnaiite Moayas file operations.py ¢ GyHKIHUSIMH JIJIS:

e UreHus u 3amucu TEKCTOBBIX (paiiioB
o Tloucka cTpok 1o mabaony

e Iloxmcuera 4acTOTHI CJIOB B TEKCTE
3amanue 8
Hcnons3yst momynb random, co3iaiiTe mporpamMmmy JJis:

e ['eHepanum ciryyaliHbIX TTAPOJIEH 3aJaHHON JIJTUHBI
e Cumynsuuu 6pocka UrpalbHBIX KOCTEH

o JloTepeu (BBIOOp CITydaifHBIX TTOOEUTENEH U3 CIHCKA)
3aganue 9
Ycranosure 6ubnmoreky pillow u coznaiite nporpamMmy Juis:

o V3menenus pazmepa H300pakeHUN
o KonBeprauuu mexnay popmaramu

o HamoxxeHus BOOSHBIX 3HAKOB
3amanue 10
Co3znaiite coOcTBeHHBIH nakeT myutilities ¢ MOTyIIMHE:

o validation.py (Banmmanus email, maposst, Homepa TenedoHa)
e conversion.py (KOHBEpTaIUs BATIOT, CAUHHUI] H3MEPCHHS)
o helpers.py (pa3nuuHble BCiOMOTaTeIbHbIC (DYHKIINH)



JlabopaTopHas padora Ne 9 Pabora ¢ ¢paiisiamu B Python

NuauBuayajibHbIe 3a1aHUS
3ananue 1: AHaU3 TeKCTOBOrO haiijia
Coznaiite mporpammy, KOTOpas:

e CuuTsiBaeT TeKCT U3 (aitna input.txt
e TloacuuThIBaeT KOJMYECTBO CTPOK, CIIOB M CHMBOJIOB

e 3ammcChIBaCT CTATUCTUKY B (paiin report.txt
3ananue 2: @uabTpanus JAHHBIX
Cozpnaiite nporpammy, KOTOpas:

e Yuraer ¢aiin data.txt ¢ yuciamu (Mo 0THOMY B CTPOKE)
e 3ammchIBaeT B even.txt TOJIBKO YETHBIC YMCIIa

e 3anuceiBaeT B 0dd.txt TOJBKO HEUETHBIC YHCIIA
3ananue 3: O0bequHenue Qaiiion
Harnmmure nporpammy, Kotopas:

e beper 3 daitna (partl.txt, part2.txt, part3.txt)
e OOBEIUHSIET X CONEPKUMOE

o Coxpanser pe3ynbrat B full text.txt
3aganue 4: [louck B ¢aiiie
Co3paiiTe nporpammy s IOMCKa:

o [losp30BaTens BBOAUT CIOBO IS ITIOMCKA

e IIporpamma uier 3o ci0BO B text.txt

e BbIBOAUT HOMEpA CTPOK, COAEPKALLUX 3TO CIOBO
3ananue S: llludpoBanne daiiaa
Peanu3zyiite mporpamMmy:

e UYuraer secret.txt

o Iudpyer texct (Hanpumep, caABUT OYKB Ha +1)

o Coxpanser 3amudpoBaHHbIi TeKCT B encrypted.txt
3ananue 6: Jlor-ananusaTop
Harnumure nporpammy:

e Amnamumsupyet (aiin server.log
e Haxoaut Bce ctpoku ¢ omubkamu (coaepxaiiue "ERROR")

o Coxpanser ux B errors.log
3ananue 7: CSV o6padoTyuk
Co3spnaiite nporpammy aist pabotsl ¢ CSV:

e Uuraer students.csv (MMs1,011€HKa,IPYIITA)

e Bruuncnser cpeHIO0 ONCHKY 10 TPYyIIamMm

o 3amuchIBaeT pe3ysbTar B statistics.csv
3ananmue 8: Pe3epBHoe KonupoBaHue
Hanummre nporpamMmy:

e Coznmaer Komuro ykazaHHOTO (aiina

e JloGaBnsieT K UMEHH KOIUH timestamp

e original.txt — original 20241205 1430.txt
3ananue 9: Pazneaunrens (aiina
Coznaiite mporpaMmy:
e Jlenut Gombiioit daiin big_file.txt Ha yacTu mo N cTpok
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e Co3spaer ¢aiinsl part 1.txt, part 2.txt, etc.
3ananue 10: JSON kouBepTep
Hanummure nporpammy:

e Uwuraer TeKcTOBBIN (hailn ¢ JAHHBIMU B OTIpeieIeHHOM (hopMmaTe
o Konseprupyer B JSON
o Coxpanser kak data.json

JlabopaTopHas paGora Ne 10 Moaysn padorsl ¢ ¢aitiamu B Python

NuauBuayabHble 3a1aHUA
3aganue 1: AHanu3aTop TeKCTa
Cozpnaiite nporpamMmy, KoTopasi:
e Ywuraer Tekct u3 daiia input.txt
o IloxgcunTeIBaeT KOJIMYECTBO CIOB, CTPOK U CUMBOJIOB
e Haxoxut camoe AymHHOE CIOBO
o CoxpaHsieT CTaTUCTHUKY B report.txt
3aganue 2: OUIbTp JaHHBIX
Han CSV daiin students.csv ¢ KoToHKaMu: hame,age,grade
OTdunbTpyiiTe CTYJ€HTOB C OLIEHKOM BbIie 4.0
CoxpanuTe pe3yabTatr B honor students.json
3aganue 3: Opranuzarop (aiinos
Hamnumure Ckpunr, KOTOpbIN:
e PexypcuBHO 00XOAUT yKa3aHHYIO AUPEKTOPHIO
o Coptupyert (ailibl 0 paclIMpeHUsIM
o Co3zmaer nanku AJis KaKI0ro paclIupeHust
o Ilepemermaer (aiiabl B COOTBETCTBYIOIINE HANKU
3aganue 4: Jlor-ananuzarop
[Tpoananusupyiitre ¢aiin server.log:
e Haiinute Bce ommoOku (ctpoku ¢ "ERROR")
o [TloxncuuraiiTe KOJIMYECTBO OMIMOOK MO THIIAM
e DOxkcnoprupyite otyetr B CSV
3aganue S: PesepBHOE KONMpPOBaHUE
Cozpnaiite yTHiMTy 03Kamna:
o Konupyer ykazannsie ¢aiuisl B nanky backup/YYYY-MM-DD
e ApxuBupyer namnky B ZIP
e Vnamser 63kambl cTapiie 7 JHeH
3aganue 6: Kouseprep hopmaron
Kongseptupyiite JSON ¢daiin B CSV u Hao60poT
Peanusyiite noanep:xky apryMeHTOB KOMaHIHON CTPOKH
3ananue 7: [louck ny6iukaTos
Haiiaure ny6nukats! (paiioB B JUPEKTOPUH:
o CpaBHuBaiite ¢aiinsl o pa3mepy u xemry MD5
o BrBeaute criucok 1y0iInKaToB ¢ MyTSIMU
o Ilpennoxxure BapuaHThl yaaleHUS
3ananmue 8: llludposanue daiinos
Peanuzyiite npocroe mudposanne XOR:
e Urenue OmHapHOTO aiina
o [Ipumenenue kiatoua muppoBaHus
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o Coxpanenue 3amuppoBaHHOTO (aiina
e Pexum nemmdpoBku
3aganue 9: Cnusinue daiinos
OOBeTMHNTE HECKOIBKO TEKCTOBBIX (haiIIOB B OJIMH:
o JloGaBnsiiTe Ha3BaHUE UCXOAHOTO (paiiia Kak 3aroJ0OBOK
o VYjandiiTe ImycThle CTPOKH
o CoxpansiiTe mOps 10K (aiiaoB
3aganue 10: MoHuTOp N3MEHEHUN
Hanummre nporpamMMy, KoTopas:
e  MOHHUTOPUT U3MEHEHMS B YKA3aHHOMU IAIIKe
o Jlorupyer co3nanue, U3MEHEHUE, yaneHue Gpainon
e Coxpanser ucroputo B SQLite 6a3e m1aHHBIX

JladopaTopnasi padora Nell PaGora ¢ 6ub61uorekamu NumPy, SciPy

NupuBuayajibHble 32/1aHUSA
Bapmuanr 1: Cratuctuueckuii aHaJiu3 JaHHBIX
e Crenepupyiite maccuB u3 1000 cirygallHbIX YHCEN C HOPMAJIBHBIM PACTIPEICTICHUEM
e Brluucnure cpegnee, MeauaHy, CTaHIaPTHOE OTKIIOHEHHUE
e [IloctpoiiTe ructorpammy (ucrnosb3yiite matplotlib)
Bapuanr 2: Pemienue ypaBHeHUH
e Pemmre HenuHeliHOE ypaBHEHUE: X - 2Xx* +4 =0
o Haiinute Muanmym ¢pynknum f(x) = x*- 3x> +x
Bapmuanr 3: PaboTa ¢ nonmunomamu
o Cozpaiite nonuHOM 4-ii CTENEHH € 33AaHHBIMU KO3 UIIMEHTaMHU
e Bpruuciure KOpHU NOJIMHOMA
o HaiinuTe 3HaueHue Npou3BOAHON B TOUKE X = 2
Bapuant 4: O6paboTKa CUTHAJIOB
o Co3paiiTe CUTHAI U3 CYMMBI JIByX CUHYCOM]
o [Ipumenute npeobpazoBanue Oypre
e OTdmibTpyiiTe BBICOKOUYACTOTHBIE COCTABIISIONINE
Bapuant S: Ontumuzanust
o Pemmre 3a1a4y JTMHEHHOTO IPOrPaMMUPOBAHHUS
e  MuHuMuU3HpyHTEe QPYHKINIO C OTPAHUYCHUSIMU
o Hcnousb3yiiTe METOJ CUMILIEKCA
BapuanTt 6: YncieHHOe MHTErpUpPOBAHUE
o Bruuncnure onpeneneHHbI HHTETPal OT CIOXKHON (YHKIHH
o (CpaBHHTE pa3IMYHbIE METO/bl UHTEIPUPOBAHUS
e OueHnTE NOrPEIIHOCTD BBIUMCIIEHUI
Bapuanr 7: Pabota ¢ pa3pexeHHBIMA MaTPHIIAMH
e Cozpnaiite pa3zpexennyto matpuiry 100x100
e BrimosiHUTE onepanuu ¢ pa3peKeHHBIMU MaTPULIAMU
o (CpaBHMTE IPOU3BOJUTENBHOCTD C IUIOTHBIMH MaTpULIAMU
BapuanTt 8: nTepnionsamnus JaHHBIX
e Co3spaiite HabOP PKCIIEPUMEHTAIBHBIX JAHHBIX C IIIyMOM
o BrmonHuTe MTUHENHYI0 U KyOUYeCKyI0 HHTEPIIOJISIHIO
e (CpaBHHTE pe3ybTaThl ¢ UCXOIHON (QYHKITUEH
BapuanT 9: Cneunanbhble QyHKINN
e Uccnenyiite pynkiuu beccens pa3nuyHbIX MOPSIKOB
o ITlocrpoiite rpaduku ramma-QyHKIUN
e Brpiunciure 3Ha4€HUS HHTETPATLHON SKCIIOHEHTHI
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Bapuant 10: PaGota ¢ uzo0paxeHusIMU

3arpy3ure n300pakeHue (MCIoIb3yHTE SCIPY.misc)
[TpumenuTe pa3nudHbie GUIBTPHI (Pa3MbITHE, AETEKIIUS KPACB)
H3meHnTe pa3mMep U OPUCHTAIHIO H300paKESHUS

JlaGopaTopHasi pabora Nel2 Busyanuzanusi naunbix. Buéanorexn Matplotlib, Seaborn

NuauBuayaabHbie 3a1aHus

KaxxnomMy cTyeHTy nmpeajiaraercsi BLINOJHUTH OJJHO 3a/IaHUe U3 cucKa HUKe. JlaHHbIe
MOKHO CT€HEPUPOBATH CIYYAaliHO HJIU UCTIOJIb30BATh BCTPOECHHBIE 1aTACETHI
(Hanpumep, iris, tips, titanic u3 Seaborn).

1.

10.

Jluneitnble rpaduKu

[Toctpoiite 3 nuHeHBIX rpadrka Ha 0AHOM figure, WITIOCTPUPYIOMINUX U3MEHEHHE (PYHKINN
sin(x), cos(x) u sin(x)*cos(x) Ha untepaie [0, 4n]. JlobaBbTe NereH 1y, Ha3BaHUsI OCEH U
3aroJ0BOK.

Cronbuateie TuarpamMmbl

Coznaiite cToI0YaTyIO AMArpaMMy JIIs 5 KaTeropui ¢ CrydaiiHbIMH 3HadeHusIMU. Jlo0aBbTe
MOJNKMCH 3HAaYEHUH HaJ] CTOJIOaMU M U3MEHUTE [[BETOBYIO MATHUTPY.

Kpyrosas nnarpamMma

[TocTpoiiTe KpyroByto 1uarpamMmy JUist OTOOpaskeHus J1oJieil (Hanmpumep, pacrpeieieHue
OropkeTa). Beiiennre oiH cerMeHT, 100aBbTE MPOIIEHTHI C OKPYTIICHHUEM 0 TICITBIX.
I'ucrorpamma

Crenepupyiite 1000 cirydaliHbIX YKCENl C HOPMAJIbHBIM paclpeiesieHueM U MOCTPOoiTe
rucrorpammy ¢ 20 uatepBanamu. JJo6aBbTe KPUBYIO MIIOTHOCTH.

[wnarpamma paccesHus

Co3spnaiite scatter plot s AByx HabOpoB ciryuyaitHbix gaHHBIX (500 Touek). HacTpoiite
pas3mep, IIBET M MPO3PavyHOCTh TOUeK. J[00aBbTe IMHUIO TPEHA.

Boxplot

[TocTpotite boxplot mst 4 HAOOPOB CIYYAMHBIX TAHHBIX C PA3HBIMH PACIIPEICITICHUSIMH.
[ToanumuTe rpynisl ¥ 106aBbTE 3aT0JIOBOK.

Heatmap

Co3naiiTe TEIUIOBYIO KapTy JAJIsl KOPPEIALMOHHON MaTpuIlbl Aaracera iris. lo6aBbTe
aHHOTAIMH (3HAYCHUS KOI(P(HUITMESHTOB).

Violin plot

Hcnonw3ys gatacert tips, moctpoiite violin plot miis pactipenenenus cyMMsl cuéra (total bill)
o HsAM Hexenu (day).

Pairplot

Jns maracera penguins noctpoiite pairplot, packpaclB TOUKH 1O BUAY ITHHI'BUHOB. Y OepuTe
BEPXHUE TPEYTOJIbHBIE TPapUKH.

Jointplot

Cosnaiite jointplot 11 ABYyX NmepeMEHHBIX U3 1aTtaceta mpg (Hampumep, mpg u horsepower).
Jlo6aBbTe perpecCHOHHYIO JIMHUIO i THCTOTPAMMBI pacIipeleIeHui.
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KoMILIeKT TeCTOBBIX BOIIPOCOB

IO ANCHUIIIINHC «OO0OBEKTHO — OPUCHTHUPOBAHHOC IIPOrpaMMHPOBAHHC))

Pazgen 1,2

1. Kakoii u3 nepeunciaeHsbix npuauunos HE ssasercs npuanunom OOII?
A) Unkancynsuust

B) Hacnenosanue

C) Pexypcust

D) [omumopduzm

2. Yto Takoe 00nekT B QOII?

3. Kakoii MeToa BbI3bIBaeTCsl IPU co31aHnu o0bekTa B Python?

A) _new_ ()
B) __init_ ()
C) _create_ ()
D) _ start_ ()

4. Kak o003Ha4aeTcs 3amumeHHblii atpudyTt B Python?
A) be3 moguepkuBanus: attribute

B) C ongnuMm noguepkuBanueM: _attribute

C) C aByms moguepkuBaHUsIMU: __attribute

D) C tpems noguepkuBaHusMu: ___ attribute

5. Uto BbIBEAET Ciaeaywommi koa?
class Dog:
def _init_ (self, name):
self.name = name

def bark(self):
return "I"aB!"

my dog = Dog("bo6uk")
print(my_dog.name)

6. Kak npaBHJILHO 00paTUTHLCA K MeTOAY 00beKTa?
A) object::method()

B) object.method()

C) method(object)

D) object->method()

7. Kakoii nexopaTtop UcCnoib3yeTcs JJIs CO3IaHNUsI CBOWCTBA TOJIbLKO J1JIsl YTeHUs?



A) @property
B) @readonly

C) @getter
D) @staticmethod

8. Uto Takoe nosmmmoppuzm?

9. Kakoiit npuauun QOII HapymieH B cieaywoiem Koae?

class BankAccount:
def __init__(self, balance):
self.balance = balance # Ily6auunsiii docmyn k baraucy

account = BankAccount(1000)

account.balance = -500 # Mooicem ycmanosums ompuyamenvhwiii 6aIaHC
A) HacnenoBanue

B) Unkancymsms

C) omumopduzm

D) AbcTpakiust

10. Kakoiit Mogu¢gukaTop 10CTYNA I03BOJIAET 00PAIIATHCH K aTPUOYTY TOJIBKO BHYTPH
KJjacca?

A) Public

B) Protected

C) Private

D) Static

11. Yro npou3soiigeT Npu NONbITKE J0CTyNAa K NPUBATHOMY aTpUOyTy M3BHE KJjacca?
A) Ycneunsliii foctyn

B) Omm6ka koMIumsm

C) Omm6xka BeimosiHeHust AttributeError

D) Bepnercs 3Hauenne None

12. Kak npaBWJIbHO OPraHu30BaTh JOCTYIl K IPUBATHOMY aTpPUOyTY?
A) Cnenatp ero myOIUYHbIM

B) Hcnionb30BaTh reTTephl/CeTTEPHI

C) O6patmarbcst HAMPSMYIO

D) Hcnonp30BaTh T71I00aJIbHBIC TIEPEMEHHBIE

13. Kakoii rekopatop ucnoJsib3yercs 1JIsl CO3AaHUs CBoiicTBa-rerrepa?

A) @getter
B) @property
C) @attribute
D) @getattr

14. Uto Takoe KamncyJja B KOHTEKCTe MHKANCYJIAIUN?
A) Meton kiacca

B) O6bexT kiacca

C) Nurepdeiic B3aumoieiicTBUsS

D) Konrelinep [u1st JTaHHBIX U METOJIOB
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15. Kakoii moanpukaTop ciaeayer HCIOIb30BATh /sl AaTPUOYTA, KOTOPbIH HY’KEH TOJIBKO
BHYTPH KJIacca U ero noJaKJaccoB?

A) Public

B) Protected

C) Private

D) Final

Pazgen 3

16. Yto Takoe a6cTpakuusa B OOII?

17. Kaxkoii Oyzer pe3y1bTaT BbINOJHEHUs Koga?
class Counter:
count =0

def __init__(self):
Counter.count += 1

cl = Counter()
c2 = Counter()
c3 = Counter()

print(Counter.count)
A)O

B) 1

03

D) Ommbka

18. Yro Takoe K1accoBas nepeMeHHas?

A) IlepemenHasi, 1ocTyHasi TOJIbKO BHYTPU OJHOIO METO/1a
B) IlepemenHas, obmas 11 Bcex 9K3eMIUIIPOB Kiacca

C) IlepemenHas, KOTOpast MEHsIETCS IS KaXKI0T0 00beKTa
D) IlepemenHasi, 00bsBIIEHHAs BHE Kilacca

19. Kak co3nath craTnueckuii MeToa?
A) Ucnionn3oBaTh 1ekoparop @staticmethod
B) Ucnonw3oBats nekopatop @classmethod
C) O6bsiBuTH MeTOA 6e3 mapamerpa self
D) HUcnonp30BaTh KIFOUEBOE CIOBO static

20. Yto gesaer meton __ str__?

A) BeI3biBaeTcs IpH cO3aHUN 00BEKTa

B) Bo3zBpartiaer cTpokoBoe npeacTaBieHue 00beKTa
C) CpaBHuBaeT aBa 00BEKTA

D) Ynanser oobekt

21. Kak npaBHJILHO HHKAINCYJIMPOBATH aTPUOYT JJIA YTEHUsI M3BHE, HO U3MEHEHM I
TOJILKO Yepe3 MeTo?
A) Cnenatp aTpuOyT mMyOIUYHBIM
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B) UcnonwszoBats @property 6e3 cerrepa
C) Ucnonb3oBath (@property ¢ ceTTepom
D) Cnenath aTpuOyT NpUBaTHHIM

22. Kakoii gexopaTop UCIOJIb3YeTCH IJIS CO3AAHUS CTATHYECKOro MeToAa?
A) @staticmethod

B) @classmethod

C) @abstractmethod

D) @static

23. Kakoii napaMeTp noJjiy4aetr craTu4ecKuii meron?

24. Yto BBIBEJAET ITOT KO ?

class MathUtils:
(@staticmethod
def multiply(x, y):
return X *y

result = MathUtils.multiply(4, 5)

print(result)
A) 20

B) Omunb6xka
C) None
D)9

25. MoKHO JIM BBI3BATh CTATHYECKHUI MeTO/ Yepe3 IK3eMILIAP Kiacca?
A) Her, Tonpko depe3 Kinacc

B) da, moxHo

C) Tonpko ecau METO, Iy OJINIHBIN

D) Tonpko eciau METOT 3alTUIIICHHBII

26. B ueM 0CHOBHOe OTJINYME CTATHYECKOI0 MeTO/Aa OT MeToa Kjacca?
A) Cratudeckuii MeTo mosrydaer cls

B) Merton kinacca He OTy4aeT napaMeTpoB

C) CraTnueckuii METO/ HE TIOJIYYaeT HEABHBIX 1aPAMETPOB

D) Her otnuunit

27. 3 kakoro Moay.Jisi Hy:kH0 uMnoptupoBats ABC u abstractmethod?
A) abstract

B) abc

C) base

D) abstracts

28. MosxkeT Jin a0CTPAKTHBIN KJIacce COlepP:KaTh Hea0CTPaKTHbIE
MeTOoabI?

30. Yto Takoe "unTtepeiic'' B KOHTEKCTE A0CTPAKTHBIX KJIAaCCOB?
A) I'padmnueckuii uHTEpdEiic moap30BaATENS
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B) HaGop aGcTpakTHBIX METOJI0B, KOTOPBIE JOJKHBI OBITh PEaTN30BaHbI
C) Ponurenbckuii Kiacc
D) Berpoennstit meton Python

31. Koraa ucno/ib30Bath adCTPaKTHbIE KJIACCHI, 2 KOrAa HHTepdench1?

A) B Python Het unaTepdeiicoB, TOTPKO aOCTPAKTHBIE KJIACChHI

B) AGctpakTHble KJIacChl sl YaCTHUHOM peanu3aiuu, nHTepdenchl 115 KOHTpaKTa
C) Untepddeticel 11st HaciaenoBaHusl, a0CTPAKTHBIE KIACChI ISl KOMITO3UINH

D) Pa3uuiibl HeT

Paznen 4

32. Yto Takoe moay.uab B Python?
A) daiin ¢ pacmupeHUeM .py
B) Berpoennas ¢pynkius Python
C) Tun gaHHBIX

33. Kak ycTaHOBUTH NaKeT ¢ MOMOLIbIO pip?
A) pip download numpy
B) pip install numpy

C) pip get numpy

35. Kakoii KoMaH/10ii MOKHO MOCMOTPETh CIIUCOK YCTAHOBJIEHHBIX MAKETOB?
A) pip show
B) pip list
C) pip packages

36. /lu1s1 4ero ucnoJib3yercsi BUPTyaJlbHOE OKpYy:KeHue?

37.Kak uMIOpPTHPOBATH MOJY.Jb MO/ NICEBIOHUMOM?
A) import module as m
B) alias module m
C) from module import m

Pa3zgen 5

38. Kakoii pe:xxum oTKpbITHS (paiijia mo3B0JIAAET TOJAbKO YUTATH (aiijl M ycTaHABJIMBaET
yKa3zare/jb B Ha4aJ10?

a)'w'
0) 'a’
B)'r
r)'x'
39. Yrto npousoiizeT, ecJM OTKPbITH HecyllecTBYOMUi ¢aiia B pexume '1'?

a) byner co3znan HOBBIM (ait.
0) IIporpamma 3aBepumrcs ¢ omunokoi FileNotFoundError.
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B) Daiiyl OTKPOETCS B ITyCTOM COCTOSTHUH.
r) Hugero, aiin Oyaer mpourHopupoBaH.

40. Kakoii MeToJ HCIOJIb3YyeTCS VISl YTEHHUsI BCEro coAep:;kumMoro ¢aiijia B crpoxy?
a) readline()
0) read(size)
B) read()
r) readall()

41. ]Iz yero ucnoJib3yercs meron seek(0)?
a) Jlns 3akpeiTus daiina.
6) [ns nepemMenieHust ykasarens ¢aiia B Ha4ano.
B) Jlnst ynanenus conepxumoro gaiina.
r) [lns moucka cTpoku B daitne.

42. Kakoii n3 3Tux 0JI0KOB K0/J1a TAPAHTHPOBAHHO 3aKpoeT ¢aiii, 1aKe ecjiM NpPou3onaer
omudka?

#a)

file = open('test.txt', 'r')
data = file.read()
file.close()

#6)
with open('test.txt', 'r') as file:
data = file.read()
a) Tonbko nepBbIi
0) Tonbko BTOpOIA
B) O6a
r) Hu ogun

43. Kakoii Moay.1b cjeayeT HCIO0JIb30BATh AJ padoThl ¢ mMyTAMH (ailJI0Boil CHCTEMBbI
Kpocc-11aT(GpopMeHHBIM criocodom?

a) os.path

0) sys.path

B) pathlib (0o0a BepHbIe, HO pathlib — Gosiee coBpeMeHHBIH)
r) glob

44. Yrto neaaert ¢pynkuus os.remove('file.txt")?
a) [lepeumeHoBbIBaeT (aii.
0) [lepemeniaet ¢aiin B KOp3uHY.
B) Y nansier Qaiin.
r) Coznaet xonuio Qaiina.

45. Kakoii meToa u3 moayJs shutil nenosab3yercst 1isi peKYPpCHBHOI0 KONMPOBAHUSA Beeil
AupeKTopun?
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a) shutil.copy()

6) shutil.copy2()
B) shutil.copytree()
r) shutil.move()

46. Uto Bo3Bpamaer metoa readline() mpu gocTukeHnu KoHna daiina?
a) None
0) [Tycryto cTpoky "
B) False
r) BezeiBaeT uckmouenue EOFError

47. Kaxkoii pe:xuM oTkpbITud daiina (‘'w', 'a', 'r+', 'x') HE coTper conep:xumoe
cyuiecTByromero gaiaa?

a)'w'

0) 'a'

B) Vr+|

r)'x’

Pa3zgen 6

48. Kak cozgats maccuB NumPy u3 cnincka?
A) np.array(list)
B) np.create(list)
C) np.makearray(list)

49. Kak mos1y4nTh pa3MepHOCTh MaccuBa?
A) array.size
B) array.shape
C) array.dim

50. Kak TpancnonupoBatb MaTpuny?
A) matrix.transpose()

B) matrix.T

C) OGa BapuaHTa BEpHBI

51.Kaxoii moayab SciPy ucnoan3yercs s pemenuss CJIAY?
A) scipy.linalg
B) scipy.linear
C) scipy.equations

52.Kakasi pyHKIMSA HCTIOIB3YyeTCs A5 BHIYHCJIEHHS ONpe/ieJIeHHOT0 HHTerpaia?
A) scipy.integrate.quad
B) scipy.calc.integral
C) scipy.math.integrate
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53. Kakas 0m0smorexa siBjsieTcsi Han0oJ1ee NOMYJISIPHOM VI CO3AAHUS CTATHYECKHX
Bu3syaausanuii B Python?

A) Plotly

B) Seaborn
C) Matplotlib
D) Bokeh

54. Kakoii komanaoi B Matplotlib mo:kHo co3naTh JinHeliHbIl rpaguk?
A) plt.bar()
B) plt.scatter()
C) plt.hist()

D) plt.plot()

55. Kakoii mapametp B Seaborn ucnoJib3yercs AJ1s1 pa3ieieHUs1 JAHHbIX 110
KATeropusiM ¢ NOMoOUIbI0 BeTa?

A) size
B) style
C) hue
D) palette

56. Kakast 0m0smorexa jy4ine Bcero MOAX0AMT JJIsl CO3AaHHUSI MHTePAKTHBHBIX
BU3YyaJIH3aliii, KOTOPbIe MOKHO BCTPAaNBaTh B BeO-CTPAHMIIbI?

A) Matplotlib
B) Seaborn
C) Plotly

D) Pandas

57. Yto neaaet metoj plt.subplots() B Matplotlib?
A) Coznmaet onuH rpadux
B) Coxpansier rpadux B daiin
C) Coznmaer ceTky nmoarpagpuxoB
D) Uzmenset pa3mep rpapuka

58. Kakoii THII BU3yaJIM3a1MH JIy4lle BCero MOAX0AHUT AJs 0TOOpaKeHus1 pacnpeneieHus

HenpepbIBHOI MepeMeHHOi?
A) Kpyrosas quarpamma
B) Cron6uaras nuarpamMmma
C) I'mctorpamma
D) JIuneitnsii rpadux

59. Kakoii koMaH10# MOkHO coxpaHuTh rpaguxk Matplotlib B ¢aiis ¢ BbicOoknM
pa3pemienuem?

A) plt.show()

B) plt.savefig("plot.png', dpi=300)
C) plt.export('plot.png’)

D) plt.write('plot.png')
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60. Uro Takoe "Figure" u "Axes" B Tepmunoiorun Matplotlib?
A) Figure - ock X, Axes - ocb Y
B) Figure - Becb rpaduk, Axes - 001aCTh 7151 TOCTPOSHUS TaHHBIX
C) Figure - 3aronoBok, Axes - JereHia
D) Figure - ceTka, Axes - 1iera

61. Kakoii meToa Seaborn ucmoJsib3yercsi i NIOCTPOEHUS NMONAPHBIX OTHOLIECHUI B
Ha0dope JaHHBbIX?

A) sns.pairplot()
B) sns.jointplot()
C) sns.relplot()
D) sns.catplot()

62. Kakoii Tun Busyaauszauuu HauodoJiee 3ppexTuBeH 1
0TO0paKeHHs1 KOPPeJIALHOHHOI MaTpULbI?

A) Jlunelinsiii rpaduk

B) Cron6uaras nuarpamMmma
C) Temnoas kapra (heatmap)
D) KpyroBas nuarpamma

63. Kak 1o0aBuTh 3arojioBoK Kk rpagpuxy B Matplotlib?
A) plt.title('Moii rpaduk')
B) plt.header('"Moii rpadux’)
C) plt.name('Moii rpadux')
D) plt.caption('Moii rpaduk’)

64. Kakas oub.1uotexa nocrpoena nosepx Matplotlib u npenocrasasier 6oJiee
NMpPUBJIEKATEJbHbIE CTHIH N0 YMOJTYAHUIO?

A) Plotly
B) Bokeh
C) Seaborn

D) ggplot

65. Uto gesaet napametp alpha B pyHkuusax nocrpoenusi rpagpuxos Matplotlib?
A) 3agaet TONIUHY JTUHUT
B) 3agaet npo3pauHocTs
C) 3anaer uBer
D) 3anmaer cTuib IMHUN

Temsl pedepatoB

IO AUCHUIIJINHE «OOBEKTHO — OPUCHTHUPOBAHHOC IIPOIrpaMMHPOBAHHUC))

[TpuHIMIBI 00BEKTHO-OPUEHTHUPOBAHHOTO MporpaMmupoBanus B Python: cpaBHUTENbHBIHI
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

a"anu3. (O0uwmii 0630p Beex YeThIPEX MPUHIIUIIOB)
Wukancymsuus B Python: ocoGeHHOCTH peanu3anuu uyepe3 MeXaHM3M name mangling u
cBoiictBa (@property). (Ilouemy B Python HeT "moHON" MHKATICYNIAIMU U KaK 9TO 0O0UTH)
HacnenoBanne B Python: mpocroe, MHOXXeCTBEHHOE M Hepapxusi KiaccoB. Pombs merona
super() # MRO (Method Resolution Order). (MoxHO caemath akIEeHT Ha MpoOiieMax
POMOOBHUIHOIO HACJIEJOBAHMS)
[Tomumopdusm B Python: yrumas tunmzammst (duck typing) m meperpyska ornepaTopoB
(marnueckue metonbl). (Kak Python peanusyer momumopdusm 6e3 ctporux nuHTepdencon)
Aoctpakuus B Python: aGctpakthbie 6a3oBbie kinaccel (ABC) u momxyns abe. CpaBHeHHE ¢
uHTepdeiicaMu B IpyTrux A3bIKax.
Marunueckue metonsl (dunder methods) B Python: co3manne WHTYWTHBHO TOHSTHBIX H
UHTETPUPYEMBIX OOBEKTOB.
Merton paspemenus nopsiaka (MRO) B Python: anroputm C3 u ero mpakTu4eckoe 3HaYCHUE
NIPY MHOXKECTBEHHOM HACJICIOBaHHH.
Jeckpunropsl B Python: Ty OOKuUit B3I Ha
paboty @property, (@classmethod u @staticmethod.
MertamnporpammupoBanue B Python: merakmaccel (THIItype) M WX HCIOJIB30BAHHUE JUIS
perucTpanuu Kiaccos, Banuaauuu 1 ORM.
Mopnenb TAHHBIX Python: Kak peanm3arus CTeHATbHBIX METOJIOB
(_len__,_ getitem_ , _ iter_ ) mo3BoJiseT co3naBarh Pythonic-komnexuun.
KonrekcTHpie  MeHemkepsl B Python: peamusamms ¢ TOMONIBIO — Marm4eckux
METOAOB _enter W _exit .
Mukcunsl (Mixins) B Python: ma6on 1711 HOBTOPHOTO UCTIONB30BaHUS KOJa M PACITUPEHUS
(YHKIIMOHAJIBHOCTH KJIACCOB.
[TaTTepusl npoektupoBanusi (GoF) B Python: manomartuueckas peanuszanusi Ha IpUMepe
Singleton, Factory, Observer, Strategy. (MoxxHO B3sTh 1-2 matTepa u pa3o0paTh MoIpoOHO)
[Tpuauunsr SOLID B KOHTEKCTE OOBEKTHO-OPUEHTHPOBAHHOIO MPOrpaMMHUpPOBAaHUS Ha
Python.
Kommnoszumus npotus Hacienoanus B Python: BeIO0p moaxona A MOBBIIEHNS THOKOCTH U
YMEHBUICHHUS CBA3aHHOCTH KOJa.
Dependency Injection (Bueapenue 3aBucumocteil) B Python-mpumoskeHusx: mpocTbie
MOJIX0/1bI 0€3 MCTI0NIb30BaHMs (PPEHMBOPKOB.
OOBEKTHO-OPUEHTUPOBAHHBI ¥ MPOLEAYPHBI IOAXOJ: CPABHUTENBbHBIM aHalIW3 Ha
IpUMepe pelIeHNs] KOHKPETHOM 3a/1auu (HalpuMep, pa3padO0TKU IPOCTOM UTPBI).
OOIl B coBpemenHbix Python-dpeliMmBopkax: aHanmM3 HCIOJIB30BAHHUS  KIIACCOB

u HacnepoBaHus B Django (Mmoxenu, npencrasnenus) win Flask (blueprints,
paciypeHus).
Co3manme cobctBeHHOro ORM (Object-Relational Mapping) nHa Python: wu3ydenue
npuHiunoB OOP uepe3 mpakTuyeckyto 3aaa4y.
[Tpotokoner B Python (cTpykrypHas Tunu3amus): coBpeMeHHas ainprepHatuBa ABC s
peanuzanuu noaumMopdusma.
Hara-knaccel (dataclasses) B Python: ynporienne co3nanus KiaccoB-KOHTEHHEPOB JaHHBIX.
CpaBHeHue ¢ 00BIYHBIMH KJIaccaMu M namedtuple.
[Tpuniun enuHCcTBeHHOW OoTBeTcTBeHHOCTH (Single Responsibility Principle) Ha nmpaktuke:
pedaxropunr "6oxxectBeHHOro 0obekTa" (God Object).
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5. Metoanueckue MaTepHaJbl, onpeesiioluiie NPoueIypbl OLeHMBAHUS KOMIETeHIMH
5.1 Kputepuu oueHUBaHMS Ka4eCTBA BbINOJHEHUS J1a00PATOPHOr0 MPAKTUKYMa

O1neHKa «3a4YTEHO0» BBICTABIISIETCS] 00ydaroIeMycsi, eciii J1abopaTopHas paboTa BBIIOJIHEHA MPABUIBHO H
00y4aloniicss OTBETHUII Ha BCE BOIIPOCHI, TOCTABJICHHBIE MTPETIOaBaTEIeM Ha 3alluTe.

O1cHKa «He 3a4TeH0» BBICTABISIETCS] 00yUalomeMycs, eciu JJabopaTopHasi paboTa BBIIIOJIHEHA HE
MPaBUJIBHO WJIM 00YYalOLIMKCS HE IPOSBUI INTyOOKHUX TEOPETUUECKUX 3HAHUN IPH 3a1uTe padoThl

5.2 KpnTepnn OICHUBAHUA KaYe€CTBA YCTHOI'O OTBETA

OlieHKa «OTJIMYHO» BBICTABJISCTCS 33 TNTyOOKOE 3HAHUE MPEAYCMOTPEHHOTO MPOrpaMMOM Marepuaia, 3a
YMCEHHE YCTKO, JJAKOHUYHO U JIOTUYCCKH ITOCJIICAOBATCIIBHO OTBCYATh HA ITOCTAaBJICHHBLIC BOIIPOCHI.

OIleHKa «XOpoIo» — 3a TBEpJ0€ 3HAHHE OCHOBHOTO (IPOTPAMMHOTO) Marepuaia, 3a rpaMOTHEIE, 0e3
CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MMOCTABJICHHBIC BOIPOCHIL.

OI1ieHKa «YIOBJIETBOPUTEIBHO» — 32 00I1Iee 3HAHUE TOJLKO OCHOBHOTO MaTepHala, 3a OTBETHI, COJCPIKAIIIHNe
HETOYHOCTH WM ¢1a00 apryMEHTUPOBaHHbIC, C HAPYIICHUEM TIOCIICI0BATEIBHOCTH U3JI0KEHHUS MaTepHara.
OleHKa «HEY/IOBJIETBOPUTEIBLHO» — 332 HE3HAHHE 3HAYMTEIHHOW YacTH MPOTPaMMHOrO Marepuaia, 3a
CYIIECTBEHHBIC OIIMOKK B OTBETaX Ha BOMPOCHI, 32 HEYMEHHE OPUEHTHPOBATHCS B MaTepUale, 3a He3HAHUE
OCHOBHBIX TOHSITUHN TUCIATUIAHBI.

5.3 Kputepun oneHUBaHNUSI TeCTHPOBAHUS

[Ipu TecTupoBaHuy Bce BepHBIE OTBETHI OepyTcs 3a 100%.
90%-100% oTnuuHO

75%-90% xopo1io

60%-75% ynoBIETBOPUTEILHO

MeHee 60% HeyIOBIETBOPUTEIBHO

5.4 KpnTeme OICHUBAHUSA PE3YJIbTATOB OCBOCHUSA NTUCHMUIIIMHBI

OneHKa «OTJMYHO» BBICTABISIETCS 3a TJIyOOKOE 3HAaHHE MPEIyCMOTPEHHOTO MPOrpaMMOi MaTepuana,
COJIEp>KaIIIErocsl B OCHOBHBIX U JOIOJIHUTENBHBIX PEKOMEHJOBAaHHBIX JIUTEPATYPHBIX HCTOYHHUKAX, 32 YMEHHUE
YCTKO, JIAKOHUYHO M JIOTUYCECKH IOCICAOBATCIbHO OTBCYATH HaA IMOCTABJICHHBLIC BOIIPOCHI, 3a YMCHHE
AQHAJIN3MPOBATh H3ydyaeMble SBJIECHHUS B MX B3aUMOCBA3M U JHAJIEKTHMYECKOM pPAa3BUTHM, IPUMEHSTbH
TEOPETUUECKHUE MTOJIOKEHNUS TP PELICHNH NMPAKTUIECKUX 3aad.

OreHKa «XOpoLIo» — 32 TBEPJO€ 3HAHWE OCHOBHOTO (TIPOTPaMMHOTO) MaTepHaja, BKIIOYas pacdeTsl (IIpH
HEOOXOJMMOCTH), 38 TPaMOTHBIE, 0€3 CYLIECTBEHHBIX HETOUYHOCTEH OTBETHI Ha IOCTABJICHHBIE BOMPOCHI, 32
YMEHHUE IPUMEHSTH TCOPETHUECKHUE TIOJOXKEHUSI ISl PEIICHHSI TPAKTUUECKUX 3a/1a4.

O1eHKa «y/10BJIE€TBOPUTEIbLHO» — 32 00I11ee 3HaHKWE TOIBKO OCHOBHOI'O MaTepHaa, 3a OTBETHI, COAEpIKaIlUe
HETOYHOCTH WM cJ1a00 apryMEHTHPOBaHHBIE, C HAPYIICHUEM IIOCIIEJOBATEIbHOCTH U3JI0KEHUS MaTepuaa, 3a
cnaboe MpUMEHEHNE TEOPETUIECKUX MOJI0KEHUH NPU peIIeHUH TPAKTHYECKHUX 3a1ad.

OneHka «HeyAOBJIETBOPHUTEIbHO» — 3a HE3HaHHE 3HAYMTEJIBHOM 4YacTH MpOrpaMMHOIO Marepuaia, 3a
CYLIECTBEHHbIE OIIMOKHM B OTBETaxX Ha BONPOCHI, 32 HEYyMEHHE OPHEHTHPOBATHCA B pacueTax, 32 HE3HaHUE
OCHOBHBIX IOHSTUI TUCLUIUINHBI
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