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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: ChopmmnpoBaTe KOMMNETEHLMM oOyvarollerocss B 06racTv COBPEMEHHbIX TEXHOMOrMi
BbICOKOYPOBHEBOIO NPOrpaMMmnpoBaHusi.
1.2 3apgaum gUCLUMUNIIUHBI:

. paccMOoTpeTb TEOPETUYECKME OCHOBbI BbICOKOYPOBHEBOIO NMPOrpaMMUPOBaHUS;

. OCBOWTb OCHOBHbIE MPUEMbl ObICTPON paspaboTKU MPUMOXKEHUA MPU NMOMOLLUM MPOrpamMMUPOBaHUS Ha
A13bIKe BbICOKOTO YPOBHS;

. nony4nTb NPaKTUYecKMe HaBblkM pa3paboTku NpUNoXeHwuit B cpeae Lazarus.

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpenBaputensHasa noAroToBka npegnonaraeT co3faHue OCHOBbI AMS (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpY NU3Yy4EHUN AUCLIUMNIINH:

WHdopMaLUoHHbIE TEXHOMOrUK

MporpammupyemMbie normyeckue KOHTponnepsbl
OCHOBbI CUCTEMHOIO aHanmsa

2 KOMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNITUHDbI

MK-4: FOTOBHOCTL K BbINONMHEHUIO paboT Mo aKkcnnyaTtaumm aNeKTpoTexXHM4ecKoro ooopyanoBaHus

3HaTtb: npvHUUNBI pa3paboTkM anropuTMOB AN peLleHuMst NPOdECCUOHANbHbLIX 3adad  MpPorpaMMUpPOBaHUS  C
UCMNOMb30BaHWEM BbICOKOYPOBHEBbLIX METOAOB NPOrpaMMMpPOBaHUS; MHTEPAKTUBHbIE CPEACTBa ANs CO3[4aHWs CTPYKTYpPbl
W ynpaBneHus AaHHbIMK, Ha 06bekTax NpodeccuoHanbHon AeATenbHOCTH

YmeTb: co3gaBaTb HOBblE anropMTMbl Ha OCHOBE YXKe MMEIOLMXCS anropuTMOB; NPOBOAMTL aHanu3 npeameTHOMn
obnact n NocTaHOBKy 3afayun Ha pa3paboTtky B[

BnapeTtb: OCHOBHbIMU HaBblKaMy UCMOMNb30BaHUSA UHTErpMpoBaHHOW cpenpbl pa3pabotunka IDE (Integrated Development
Environment); HaBblkamu pa3paboTku M NpPOrpaMMHON peanusauuy anropuTMOB Ha OCHOBE OBBEKTHO-OPUEHTUPOBAHHOWN
TEXHONOMMN NPOrpamMmMuUpPoOBaHUS.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 5o CP
9 S og dopmbl TeKyLLero
TEM U YYEOHbIX 3aHATUN 2 Sm| Jek Mp. (4achbl) .
82 3aHATUIA | KOHTpoOns
= (vacel) | (4acbl)

Paszgen 1. BeBegeHue B anroputMmsauuio 1
nporpaMmMmnpoBaHne

Tema 1. OcHoBHblE KOHCTPYKLUU
anropuTMmMYECKnX SA3bIKOB.

Asblk  nporpammupoBaHus.  Knaccudmkaums

A3bIKOB nporpamMmMypoBaHus. Cunctema

nporpamMmupoBaHus. O6wmMe  KOHCTPYKUuK

anropuTMmMYeCcKnX A3bIKOB! andasur,

BeNMMYMHA  (TMN, UMS UK 3HA4YeHue). 4 8 5 "
BblpaxeHue. Tun BblpaXXeHus.

ApudmeTtnyeckoe BblpakeHne. CrnMBONbHOE

BblpaXKeHue. Nornyeckoe BbIpaXKeHue.

CraHpapTHble PYHKUMN. CtpykTypa

nporpaMmbi.

Tema 2. OG6GWwas xapaKkTepucTuka s3blka

Python

CTpykTyphl OaHHbIX: YNopsiA0MEHHOCTb, (0]
OAHOPOAHOCTb, cnocob gocrtyna. 6

Onpepenexuve KOHCTaHT. OnucaHue

nepemeHHblX. CTaHOapTHble TWUMbl OaHHbLIX.
Llenble Tunbl. CuMBOMbHbBIN 1 ByneBckuii

TUNbI OaHHbIX. OKBMBaANEHTHOCTb "
COBMECTMMOCTb TUMOB. Tunel,
onpegensiemble NpOrpaMMmnCTOM:
nepevncrnsieMblin, MHTepBanbHbln. Tun garta-
BpeMA. 5 8 6

MepeyeHb onepaTtopoB Python. Onepartop
npuceamBaHus. OnepaTopbl BBOAa-BbIBOAA.

YnpaBneHue BblBOAOM OaHHbIX B
KOHCONbHOM pexume (npocTenwee
dopmaTnpoBaHue).  YCNoBHbIN  onepaTop.
JTornyeckne BbIPaXEHNS. OnepaTtop

MHOXeCTBeHHOro  BeTBneHusd. OnepaTopsbl
uMkna: ¢ npegycrioBuemM, ¢ nocTycrioBueM, C
napametpoM. ®yHKUMM B 4A3blke Python.
JNambaa-dyHKLMKU. CNUCKM 1 KOPTEXN.

Pasgen 2. MNpuknagHoe nNpvMeHeHVe SA3bIKOB
BbICOKOIO YPOBHS B 3MEKTPO3HepreTuke ©




Tema 3. PeweHne Ha sa3bike Python 3agay
13 obnacTtu anekTpuyecTBa n MarHeTuama.

OnekTpocTaTtumka. HanpspkeHHOCTb
anekTpuyeckoro nond. PacyeT nona Ha
OCHoBe npuvHUuna cynepnosnummn.
MoTeHuman 3NEeKTPUYECKOro nons.

MpumeHeHne 3akoHa [aycca ana pacyet
anekTpudeckoro  nons.  [ManeKkTpukn U1
MPOBOAHMKA B 3MEKTPUYECKOM none.
OneKTPOeMKOCTb  MPOBOAHMKOB.  OQHEprus 4 9 S 1
ANEKTPUYECKOro nonsi. [MOCTOSAHHBIN
anekTpudecknn Tok. 3akoH [xoynsa-fleHua.
MpaBuna Kupxroda. MarHuTocTaTtuka.
PacyeT MarHWTHbIX nonerv Mo Teopeme O
UMPKYNAUUM BEKTOPA MarHUTHOW MHOYKLMM.
OnekTpomarHuTHas uHaykums. [lNepexogHble
NpoLecchl B ANeKTPUYECKNX Liensx.

Tema 4. PelueHne onNTUMU3AUMOHHbLIX 3agay
B 3NIEKTPOSHEPreTHKE.

JInHenHblE ONTUMN3ALNOHHbIE 3agauun.
TpaHcnopTHbIE 3afadn  ANEKTPOIHEPreTUKM.

[NocTaHoBKa TPaHCNOPTHOM 3aga4un.
Mony4yeHune [0nycTUMOro peLleHus.
PacnpegoenuntenbHbin meToa. MeTtop
NoTeHLMarnos. Yyet NPOMYCKHOW

cnocobHocTu nuHWiA. TpaHcrnopTHas 3agada
C TPaH3MTOM  MOLWIHOCTW.  HenuHeliHble

ONTUMU3ALMOHHbBIE 3agaun. 4 9 5
ONTUMU3ALMOHHbIE 3agaun c
LleMOYNCIEHHBIMM " AVICKPETHBIMM

nepemeHHbiMu.  ONTUMM3aUMOHHbIE 3adauqu
npu  CryYyamHOMW WCXOAHOW  WMHOpMaLmMu.

OnTMMKU3aUnoHHbIE 3agaun npwm
He4eTEPMUHNPOBAHHOM ncxogHom
MHdopMaLnn. MHorokputepmanbHble

OoNTMMN3alUMOHHbIE 3aa4N.

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 34 21
KoHcynbTaumm n npomexxyToyHas 25 335
aTTectaums (Sk3ameH) ! ’
Bcero koHTakTHasa pa6ora u CP no 535 545

AucuuninuHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4eGHbIM NiaHOM He NpesyCcMOTPeHO

5. ®OH[] OLIEHOYHbIX CPELACTB A4 MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALUMU

5.1 OnucaHune nokasarenewn, KPUTEPUEB U CUCTEMbI OLlEHUBAHUA pPe3yibTaToOB 00y4eHus
5.1.1 Noka3aTenu oueHUBaHUsA

Kopn HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pe3yrnbTaToB O0yYeHMs
KoMneTeHuun cpenctea
Manaraet  6asoBble  TeopeTUdeckMe  MNOnoXeHuss B obnactu
COBpPEMEHHbIX cpef, MporpaMmmMupoBaHus Bonpocel YCTHOrO
MK-4 cobecenoBaHus
VmeeT npencraBneHne 06 MCMNONb30BaHWM COBPEMEHHbBIX  S3bIKOB
NporpaMMMpoBaHMs  BbICOKOTO  YPOBHA  Ans  pelweHus  3agad | [Npaktuko-
TensIoaHepreTUKN OPWEHTUPOBAHHbIE 3afaHus




uenax

HeMoHcTpupyeT HaBbIKM NpUMeHeHus COBPEMEHHbIX
NporpamMMMpoBaHusl  Ans  paspaboTku MPUNOXEHWA B NpaKTUYECKUX

cpen

5.1.2 Cuctema n KpuTepum oLeHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue

MucbmeHHas paboTa

5 (oTnn4Ho)

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
TEOPETUYECKMX OCHOB OVUCLMMNWHBI,
CBOOOOHO OPUEHTMPYETCA B  OCHOBHbIX
MOHATMSAX, TEpMUHAX W  ONpeaeneHnsx
nMpu OTBETE; 3HAKOM C [OMONHUTENbHOM
nutepaTtypol; crnocobeH npopaboTaTb
Hay4HO-UCCnegoBaTeNbCKyl0  NUMTepaTypy
no TeMam AUCUWMIUHBI U FPaMOTHO
N3NOXWUTb MaTtepuarn.

KayecTtBO WCMONHEHWA BCEX 3MEMEHTOB
NPaKTU4eCcKoro 3agaHus NOMHOCTLIO

4 (xopoLuo)

COOTBETCTBYET npeabsiBisieMblm
TpeboBaHUsAM.
O6yvatowmics nokasbiBaeT 3HaHVe

TEeopeTU4ecKnx OCHOB ONCUMMIINHBI,
CBOOOOHO OPUEHTMPYETCA B OCHOBHbIX
MOHATMSX, TEepMUHAX W ONpeaeneHnsx
npu OTBETE; 3HAaKOM C [OOMONHUTENbHON
nutepaTtypol; crnocobeH npopaboTaTb
Hay4HO-UCCNeLoBaTENbCKyD — NUMTEepaTypy
no TeMam AUCUMMIUHBI U FPaMOTHO
M3NOXUTb  MaTtepuar, HO  Jonyckaet

ownbkm npwm oTBeTax Ha
OOMOSNHUTESbHbIE BOMPOCHI
npenoaasaTens.

MpakTuyeckoe 3agaHvMe BbINOMIHEHO B
COOTBETCTBUM C MOCTaBEHHON 3aJaden.
MmetoTcs oTaenbHble  HecCyLleCTBEHHble
OWMbKM unu OTCTYNNEeHUs OT npaswn
ocopMIiEHMS.

3 (YyAOoBNeTBOPUTENBLHO)

O6yvarowmincs  nokasblBaeT  HEMOJHOE
3HaHue TEOPETUYECKUX OCHOB
OVCLMMINHBI, OPUEHTUPYETCA B OCHOBHbIX
MOHATUAX, TEpMWMHaX W  onpeneneHnsax

npu oTBeTE; He 3HaKoMm c
OOMNOSTHUTENBbHOW  NNTEPAaTYpon;  MOXeT
npopaboTatb Hay4Ho-

nccnepoBaTerbCKyo nutepatypy no
TemMaM  OUCUMNNWHBI, HO He  MOXeT
rPaMOTHO W YEeTKO W3NOXUTb MaTepuarn,
pornyckaet owunbkn npu  oTBeTax Ha
OOMNOMHUTESNbHbIE BOMpPOCHI
npenoaasaTens.

MpakTnueckoe 3ajaHue BbIMNONTHEHO
MOMHOCTBID, HO C  CYLLECTBEHHbIMMW
owmbkamu. Npu 9TOM HapyLleHbl npaBuna
ocbopMIiEHMS.

2
(HeynoBneTBOPUTENBHO)

O6yvaromincs He 3HaeT TeopeTudeckux
OCHOB ANCLMMINHBI, cnocobeH
npopaboTatb Hay4HO-
nccnegoBaTenbeKyo nuTtepartypy no
TemMaMm OUCUWMIUHBI, HO HE  MOXeT
rPaMOTHO W YETKO W3NOXMTb MaTtepwuan,
JonyckaetT oOwubkM npu  oTBeTax Ha
OOMONHNUTENbHbIE BOMPOCHI
npenoaasaTensi.

OTcyTCTBME  OOHOMO UMW  HECKONbKMX
06s13aTenNbHbIX 3MEMEHTOB MNPaKTUYECKOro




| 3agaHus, nnbo rpybble ownbkn B paboTe.

5.2 TunoBble KOHTPONbHbIE 3aA4aHUsA NN UHble MaTepuanbl, HeobxoAnMble ANA OLEHKN 3HaHUNA, YMEHUMN,
HaBbIKOB U (UNK) onbiTa AEeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSbLHbLIX BOMPOCOB

Ne n/n | dopMynNUpoBKN BONPOCOB
Cemectp 6

Ob6paboTka nckniounTenbHbIX CUTyauun B Python

Jlambaa-dpyHkumm B Python

MynbTMeauiHele Bo3mMoxHocTn Python

DYHKLMM 0N MaTemMaTUyecknx BoldmncneHnin B Python

JlokanbHble 1 rmobarnbHble NepeMeHHble

MynbTmeauniiHele BoamoxHocTn Object Pascal

JlokanbHble u rnobanbHble NepeMeHHble

Knaccudumkaumsa coBpeMeHHbIX A3bIKOB MporpaMmmMupoBaHuns

Mpaduyeckan cxema (bnok-cxema) kak cnocob 3anucy anroputma.

OCHOBHbIE NOHATUSA anropUTMUYECKOro NPorpaMMMpoOBaHUS.

OCHOBHbIE NOHATUS OO BLEKTHO-OPUEHTMPOBAHHOIO NPOrPaMMUPOBaHNS.

3apesepBupoBaHHble cnoBa fA3bika Python

OcHoBHble onepaTtopsbl s3blka Python

BrioxeHHble byHKUMK B a3bike Python

DYHKLMSA Kak pe3ynbTaT PyHKLMKU B a3blke Python

OcHoBHbIe onepauum co cnnckamu B s3bike Python

KopTexu B sa3bike Python

Pa3paboTka koHconbHOro npunoxeHus B cpefe Idle Python

KoHCTpYKTOp 1 OeCTPYKTOp 3K3eMnnisipa Krnacca

3|a(3|3|a|2|3[n|2[3]0|x|~|o|a] s w|n|~

20 Cnosapwu B a3blke Python

21 Knaccbl, 06BbeKTbI 1 3K3eMMNIISiPbI KIaccoB

22 KoHCTpPYKTOp 1 OeCTPYKTOp 3K3eMnsispa krnacca

23 [o6asneHune n yganeHune nonen n METo40B Kracca

24 Onepartopbl unkna B a3bike Python

5.2.2 TunoBble TecToBbIE 3aAaHUA
He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aA4aHUA (3afa4mn, Kencbl)

1.Hanuwute Ha a3bike Python KoHcConbHOE npunoxeHue, KOTOpoe onpefensieT, ABhAseTca N BBeLEeHHOoe C
KnaemaTypbl HaTypanbHOE YNCIO N COBEPLUEHHBIM.

2. Cospavite B cpege ldle Python npunoxeHue, koTopoe BblMMCNSAET cuny Toka B anekTpuyeckonm uenu. Llenb
COCTOWUT U3 ABYX NapannenbHO COeAMHEHHbIX COMPOTUBIIEHUN.

5.3 MeToanyeckue matepuansbl, onpeaensitowme npoueaypbl OLleHUBAHUA 3HAHUIW, YMEHUIN, BnageHnmn
(HaBbIKOB 1 (MNKN) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4atoLerocsi K npoMexyTo4YHOM aTTecTauum 1 Nnopsaaok NMKBUAaumMm akagaeMmn4eckon
3a[0MKEHHOCTH

[MpoBeneHne NPOMEXYTOYHOW aTTecTauuMuM perfaMmeHTUMpPOBaHO JoKanbHbIM HopMaTtuBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLum obyyaroLLnxcsa»

5.3.2 dopma npoBeAeHUsA NPOMEXYTOYHONW aTTecTauMm No gUcUUnnHe

YcTHas + MncbmeHHasn KoMnbloTepHOE TeCcTMpoBaHme NHasa

5.3.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

Bpewmsi Ha noarotoBky Kk oTBETYy no 6unety - 30 MUHYT.
OK3aMeH MpoBOAUTCH B KOMMBLIOTEPHOM Kriacce.

6. YYHEBHO-METOOANYECKOE N UHOOPMALMOHHOE OBECMNEYEHUE OUCLUNITUHDbI




6.1 YyebHana nutepaTtypa

ABTOp

3arnasuve

MN3paTenbCcTBO

"og nsgaxus

Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

Opo6otyH, H. B., |Anroputmusauus n| Cankr-NeTtepbypr: CaHkT https://www.iprbooks
Pygkos, E. O., baes, | nporpammupoBaHue. A3bIK -MeTepbyprckumi hop.ru/102400.html
H. A. Python rocyaapCTBEHHbIN 2020
yHMBEpCcuTEeT
NPOMbILLIIEHHbIX
TEXHOMNOorMm n an3anHa
Awvoa, K. A., PbiHauH, [Paspabotka  nporpaMmHbiX | BopoHex: BopoHexckui https://www.iprbooks
H. A., Cksopuos, HO.|nakeTtoB Ha sa3bike Python rocyqapCTBEHHbIN 2020 hop.ru/108184.htmi
C. TEXHUYECKNI
yHuBepcuTeT, 36C ACB
BykyHoB, C. B., | O6bekTHO CankT-MeTepbypr: CaHkT https://www.iprbooks
BykyHoBa, O. B. OpPUEHTUPOBaHHOE -MeTepbyprckumn hop.ru/117194.html
nporpammumpoBaHune Ha rocygapCTBeHHb|ﬁ 2020
a3blke Python apXUTEKTYpHO-
CTpOUTENbHbIN
yHuBepcuteT, O96C ACB
Cyan, P. A A3sbik nporpaMMmMpoBaHm1s Mocksa: NHTepHeT- https://www.iprbooks
Python YHuBepcuteT hop.ru/97589.html
MHdopMaLnOoHHbIX 2020
TexHonorun (MHTYWUT),
A MNun Ap Meana
6.1.2 [lononHuTenbHaa y4ebHaa nutepartypa
CunbBalko, C. A. OCHOBBI 3NEKTPOTEXHUKM Caparos: 2020 http://www.iprbooks
MpodobpaszoBaHme hop.ru/92141.htmi
lony6es, A. B., | ABTOMaTN3npoBaHHbLIE http://www.iprbooks
MypaBbeB, n. K., |nHpopmaymoHHo- Mocksa, Bonoraa: 2021 hop.ru/115235.html
Haywmos, tO. B. ynpasnsatwoLmne CUCTEMBI NHdpa-UNHxeHepus
3MEeKTPOCTaHLUMI

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-bnbnmoTeyHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTI CIB MNYMNTL [GnektpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnMoTeyHas cuctema «Abyke» [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/
MHdopmauuoHHas cuctema «EgmHoe okHO goctyna k obpasoBartenbHbIM pecypcam. Pasgen. MHdopmaTnka u
WMH(POPMaLIMOHHbIE TEXHONOMMNY [ONEKTPOHHbBIN pecypc].

6.3 MNMepe4veHb NULEH3NOHHOIro U CBOGOAHO pacnpocTpaHAeMoro nporpaMmMHoro obecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

Delphi

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAMMON ANA OCYLUECTBNEHMA obpa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

KomnbloTepHbIN Knacc

MynbTuMeauiitHoe o6opydoOBaHUE, KOMIMbIOTEPHAs TEXHMKA C BO3MOXHOCTbIO MOAKMIOYEHUST K

cetm  «WHTepHeT» n
obpasoBaTenbHyto cpeay

obecneyeHnem

aoctyna

B 3NEKTPOHHYIO

NMHpOpPMaLMOHHO-




