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1 leap TUCHUTIIHHBI.

B pesynbraTe OCBOEHHMsS JaHHOM JUCHMIUIMHBL y OOYyYaromerocs JOJDKHBI OBITh
c(OpMHpPOBAaHbI KOMIIETEHIIMA OCHOBHOM MpO(ecCHOHANIBHON 00pa3oBaTeNbHON MPOrpaMMbI
OakanaBpuata (nanee - OIIOII): OIIK-4, OIIK-5.

Copnep)kaHre KOMIIETCHIMI KaK IUIAHUPYEMBIX Pe3yJIbTaTOB OOYYEHUS MO AMCIUILIHHE
cM. Tadymnsl 1 u 2.

1.1 ®opMupyemMblie KOMIIETEHIMH
Tabmuma 1 - dopmupyemple JUCITUTIITMHON KOMIIETCHITUN

TCEXHOJIOIUU IJIA
npohecCHoHaNbHON
JeSITEIBHOCTH

Hanmenosanue HaunmenoBanue kareropun | Kona v Ha3BaHMEe KOMIIETCHIINH

BIAA KOMICTCHIMH | (1yymipigr) koMIeTeHIm#H

(vHugepcanvHas,

obwenpogeccuonans

Has,

npogheccuonanvbHas)

Obmenpodeccrona | MapopmarnmionHo- OIIK-4. CriocobeH pemaTs 3a1a9u
JIbHAs KOMMYHUKAIIHOHHEIE po(heCCHOHATIBHOMN EATEIEHOCTH C

HCIIOJIb30BaHUEM CYIECTBYIOLIUX
MH(POPMALMTOHHO-KOMMYHHUKAIIHOHHBIX

TEXHOJIOTHI U C y4EeTOM OCHOBHBIX TpeOOBaHUH

WH(POPMAITMOHHON 0€301TacHOCTH

OIIK-5 Cnocoben pa3pabaTsiBaTh alNrOpUTMBI
1 KOMITBIOTEPHBIC IPOTrpaMMBbl, IIPUTOAHBIC IJIA
NPaKTHIECKOTO IPUMEHEHHS

1.2 UHAUKATOPHI T0CTHKEHUSI KOMIIETeHIUii
Tabnuna 2 — UHauKaTopbl JOCTUKEHUS! KOMIIETEHLUH, (OpMUpPYyEMble AUCIUITITMTHON

Konx u HasBanue
KOMIIETEHIINHA

NHnukaTtopsl JOCTUAKEHUS
xomnerennuu no OITOIT

JIMCIIUTUTAHEL ¥ IPAKTHKH,
(hopMHUPYIOLITHE KOMITETCHIIUIO
OTI10I1

OIIK-4. Criocoben
MMOHUMATh TPUHITUIIBI
pabOThI COBPEMEHHBIX
WH(POPMAIMOHHBIX
TEXHOJOTUH U
WCTIONB30BaTh WX JJIs
pelIeHus 3a1a4
npoeccuoHaIbHON
JESATSILHOCTH

OIIK 4.1 Ananusupyet u
OTMCHIBAET MIPUHIIUITEI PAOOTHI U
TpeOOBaHUs K COBPEMEHHBIM
WHPOPMAITUOHHBIM
TEXHOJIOTHSIM,
MH(POPMALMOHHBIM CUCTEMaM U
CUCTEMaM HCKYCCTBEHHOTO
MHTEJUIEKTA, UCTIOJIb3YEMbIM B
npohecCuOHANBHOMN
NEATETLHOCTH (110 TIPOHITIO
MPOTrPaMMBbl) B YCIIOBHSX

U poBoii SkoHOMHKH B PO.
OIIK 4.2 YuutsiBaeT
TpeGoBaHUs HHPOPMALMOHHON
6e30MmacHOCTH TIPY PELIeHUN
3a1a4 npodeccuoHaIbHON
JIeSITeIIbHOCTH.

OIIK 4.3 IIpumeHnsiet
MHPOPMAaIIOHHO-
KOMMYHMKaLlUOHHBIE
TEXHOJIOTHH U
UH(QOPMAaILMOHHBIE CUCTEMBI JJIsI

K.M.06.02 SI3b1ku 1 MeTOBbI
NpOrpaMMHpPOBaHUS

K.M.06.03 ba3sr naHHbIX
K.M.06.04 MaTtemaTn4ecKre METOIbI
U TIPOrpaMMHOE 00ecTiedeHre
3amuTHl HHPOPMAITHH

K.M.06.05 IlporpamMmmMHEIe cpeaicTBa
BH3YaJIM3aIlMX JaHHBIX

K.M.06.06 ITakeTsl mpUKIaAHBIX
nporpamm jiiist 3D-MonenupoBaHus
K.M.06.07 Teopus s3bIKOB U
TPaHCIISILMM

K.M.06.08 CoBpemeHHBIE
TEXHOJIOTHH TPOTPaMMHUPOBAHHS
K.M.06.09 IIporpamMmmupoBaHue B
CHCTEMax peaJlsHOro BpeMEeHU
K.M.09.01(Y) Texnoxormueckas
(TIPOEKTHO-TEXHOJIOTHIECKas )
MIPaKTHKa

K.M.09.04(IT) Texaomorndyeckas
(IPOEKTHO-TEXHOJIOTUIECKAsT )
MIpaKTHKa




Kon u Ha3BaHue

I/IH,I[I/IKaTopBI JOCTHKCHU S

I[I/ICL[I/IHJ'II/IHBI " MMPAKTHKU,

KOMIICTCHIIUH xomneteHimu no OITOIT (bopMupyOLINE KOMIIETSHIIUO
Oor11011
peleHus 3aaa4y K.M.09.05(H) Hayuno-

podeCCHOHATTEHOM
JIeSITeTIbHOCTH.

HccIeoBaTebcKas pabora

OIIK-5 Cnocoben
pa3pabaThIBaTh
AITOPUTMBI U
KOMITBIOTEPHBIC
MPOTPAMMBI, TIPUTOTHBIE
JUTS TIPAKTHYECKOTO
MPUMEHECHUS

OIIK 5.1 Co3maet
MPOTPaMMHBIN KO/ B

COOTBCTCTBUU C TCXHUYCCKHUM

3a1anieM (TOTOBBIMHU
crienuuKaIusIMN).
OIIK 5.2 IIposepsieT
paboTOCIIOCOOHOCTH

POrpaMMHOr0 00eCIICUCHHUS Ha
OCHOBE pa3pab0OTaHHBIX
TECTOBBIX HAOOPOB JTAHHBIX

K.M.06.01 CTpyKTypHBI U aITOPUTMBI
KOMITHIOTEPHON 00paOOTKY TaHHBIX
K.M.06.02 SI3pIKH 1 MeTOABI
NMPOrpaMMUPOBAHUSA

K.M.06.08 CoBpemeHHBIC
TEXHOJIOTHH TPOTPaMMHUPOBAHUS
K.M.06.09 IIporpamMmmupoBaHue B
CHCTEMaX pealbHOTO BPEMEHU
K.M.09.04(IT) Texnonoruyeckas
(TIPOEKTHO-TEXHOJIOTHIECKas )
NpaKkTHUKa

K.M.09.05(H) Hayuno-
HCCIeIoBaTeIbCcKas paboTa

1.3 3nanusi, yMenusi, HaBbIkH (3YB) no aucunninHe
Tabnuna 3 — 3HaHus, yMEHUsI, HaBBIKU, (OPMUPYEMbIE AUCIUILTHHON

Kon u na3sBanue
KOMIICTCHIINU

WNHunukatopsl
JIOCTYOKCHHS
KOMIIETEHIIUH,
3aKpeTyICHHbIE 3a
MUCLUITUHON

3uHanus, ymeHus, HaBbIkH (3YB), hopmupyemsbie
JUCIUIIIMHOMN

ACATCIIBHOCTH C

OIIK-4. CriocobGeH peiaTh
3312491 POPEeCCHOHATBHON

4.2 Ilpumensier
nH(OPMAITMOHHO-
KOMMYHHKALIMOHHBI

3HATh:
- COBpPEMEHHbBIE HH(POPMAIUOHHO-

KOMMYHUKAIIMOHHBIC TE€XHOJIOTMH, B TOM YHCJIIC

U KOMIIBIOTEPHBIE
pOrpaMMBbl, IPUTOAHbBIE
JUISl IPaKTUYECKOTO
IIPUMEHEHUS

pa3pabaThIBaTh AITOPUTMBI

MPOrpaMMHBIN KOJT
B COOTBETCTBHHU C
TEXHUYECKUM
3aJaHieM
(roToBBIMUI
CHeHU(PUKALIUSIMH).
OIIK 5.2
IIpoBepset
pabotocmnocobHOCT
b IPOTPaMMHOTO

HCIIOJIb30BaHUEM € TEeXHOJIOTHH IS SI3BIKM 1 METOZBI TIPOTPaMMHUPOBAHNS.

CYIIECTBYIOLINX peleHus 3agay Ymern:

I/IH(bOpMaHI/IOHHO' HpO(beCCI/IOHaJH)HOI\/'I - BLIGI/IpaTB, AHAJIM3UPOBATH U OLICHUBATH A3BIKU

KOMMYHHKALHOHHBIX eSTENbHOCTH ¥ METOJbI MPOrPaMMHUPOBAHMA C TOUYKHU 3PEHHUS

TCXHOJOTHH H ¢ YICTOM UX UCHOJIB30BAHUS JUIS CO3/1aHUs POrPAMMHBIX

. MPOAYKTOB.

OCHOBHBIX TpeOOBaHUI Buazern:

MH()OPMALHOHHOM - HaBBIKAMM IIPUMEHEHUSI COBPEMEHHBIX SI3bIKOB

OesomacHocTH U METOJIOB MpPOrPaAMMHPOBAHUS B IPOIECCE
perienHus 3amad npoecCHOHaNBHOMN
JIeSATENBHOCTH.

OIIK-5 Cnocobex OIIK 5.1 Co3naer 3HaTh:

- COBpeMeHHLIe CUCTCMBI HpOFpaMMI/IpOBaHI/ISI.
YMmeTn.
- BBI6I/IpaTI), aHaHI/ISI/IpOBaTB U OULCHHUBATH
CUCTCMBI HpOFpaMMI/IpOBaHI/Iﬂ C TOYKHU 3peHI/I$I
YX UCIOJB30BAHMS IJIS1 PeaTU3aliK allTOPUTMOB
pelIeHUs TPUKIAIHBIX 3a/1a4.
Baanern.
- HaBBIKAMHU Pa3pa0OTKH aJTOPUTMOB IS

MPOTrPaMMHBIX TIPOILYKTOB.




Kon u HazBanue WNnauxaTtopsl 3nanust, ymeHust, HaBbiku (3YB), popmupyemsie

KOMIIETEHILINT JIOCTHOKCHHMS JIMCILUATUIMHOM
KOMIIETEHIIUH,
3aKpEIUICHHBIC 32
MUCLUIIIIMHON

obecrniedeHus Ha
OCHOBE
pa3pabOTaHHBIX
TECTOBBIX HAOOPOB

JTAaHHBIX

2 O0BbEM M TPYI0EMKOCTH JUCHMILUIMHBI 110 BHAaM Y4eOHbIX 3aHATHI.

DopMBbI IPOMEKYTOUHON ATTECTALUH.
Tabmuna 4 — O0beM U TPYAOEMKOCTh JUCIUTUIMHBI TI0 BUJaM YIeOHBIX 3aHATHN

OO0BEM 4acoB 110

OO0mas TpyI0eMKOCTh U BUIIbI YU€OHON pa0OThI MO TUCIHMILINHE, TPOBOIUMBIC B dhopmam
pasHbIX opMax o0ydeHus
(010:]0)
1 O6mas TpyI0eMKOCTh TUCITUTUIAHBL 288
2 KonrakTHas paborta obydaromuxcs ¢ TpernojaBaTeneM (10 BUAaM y4eOHBIX 105
3aHATHUH) (BCEro)
AynuropHas pabora (Bcero): 102
B TOM 4YHCIIE:
JIEKITUNA 34
nabopatopHbie pabOTHI 68
B MHTEPAKTUBHOI (hopme
BueayauropHas pabota (Bcero): 3
MOJITOTOBKA KyPCOBOW pabOTHI (KOHTAKTHAs padoTa) 3
3 CamocrosTenpHast pabota oOyuaromuxcs (Bcero) 183

4 TIpoMexKyTOYHasl aTTECTAIUS 00YUaIOIIerocs
- 3aUeT ¢ olleHKoH (3 cemecTp)
- 3a4eT C OIEHKO#, KypcoBas pabota (4 cemectp)

3. YueOHO-TeMaTH4eCKHI IJIAH U CO/IepPKaHue TUCUHUILIHHBI.

3.1 Y4yeOHO-TeMaTH4eCKHil IVIaH
Tabnuma 5 - YyeOHo-TeMaTnyeckuil miad ouHoi popmbl oOyueHus

- O6mas [TpynoeMKoCTh 3aHsITHIA
B Tpyaoém (ac.) DOpMBI TEKYIIETO KOHTPOJIS U
E Pasz(enm 1 TEMBbI JUCIIUITIIINHBI KOCTh ODPO npOMemyTquoffl aTTecTalnuu
% IO 3aHSTHUSIM (52?)0 AYIUTODH. cpe yCIIEBAEMOCTH
e - 3aHATHUS
2 JIEKII| IpaKT,| 1ab.
Cemectp 3
1. IlIpouecc co3oanua npozpammmnozo 20 2 18 Teer
obecneuenusn
1 1.1 XKu3HEeHHBIN LUKII IPOrPaMMHOTO 11 1 10
oOecrieyeHust
2 1.2 Metonosioruu pa3padboTKu 9 1 8
MIPOTPAMMHOTO 00CCTICUCHHUS
2. Ilapaouzmel npozpammuposanus 44 8 14| 22 Tect
3 2.1 IlpouenypHast (MOIyJIbHAs) 10 2 4 4 3amuTa ordera no JIP Ne 1-3




= O6mas [TpynoeMKoCTh 3aHsITHIA
B TpYnoEM (uac.) @OpMBI TEKYIIETO KOHTPOIIS U
B Paznensl 1 TeMBI TUCITUTUIMHBI KOCTb 000 MIPOMEKYTOUHON aTTeCTaLUU
% 110 3aHATHUAM (zgie)o AynurtopH. cpC yCHEBAEMOCTH
i : 3aHATHS
2 JIeKI| IpaKT.| 1ad.
napagurma
4 2.2 OyHKUMOHATBHAS apaJgurMa 12 2 4 6 3ammra otuera 1o JIP Ne 4-5
5 2.3 Jlorndeckasi mapagurma 10 2 2 3amura otdera mo JIP Ne 6
6 2.4 O0BEKTHO-OpUEHTUPOBAHHAS 12 3amura oryera o JIP Ne 7-8
napaaurma
3 Texnuku HanucaHus u noaaep:xku | 80 6 22 | 52 Tect
KOJa
7 3.1 TlarTepHbI IPOEKTHPOBAHUS. 20 2 8 | 10 | 3ammra oruera o JIP Ne 9-12
[Hopoxaaromye naTTepHb
8 3.2 CTpyKTypHBIC TATTEPHBI 25 1 6 | 18 | 3amwuTta oTyera no JIP Ne 13-
16
9 3.3 IMartepHbI MOBEACHUS 15 1 6 8 3amura otdera o JIP Ne 17-
19
10 | 3.4 Odopmienue, perieH3NPOBaHUE, 20 2 2 | 16
pedakTopuHT Ko
[TpomexxyToUYHAas aTTECTALUS — 3auemn 3a4eT ¢ OLCHKON
C OYeHKoU
MTOI'O no cemectpy 3 144 | 16 36 | 92
Cemectp 4
4, A3vik npozpammuposanusn CH# 58 6 12| 40 Tect
11 | 4.1 CuHTaKcHC, OCHOBHBIC 28 4 6 | 18 3amuTa oruera o JIP Ne 1-3
AITOPUTMHUYECKHE KOHCTPYKLMH SI3bIKa
nporpammupoBanus C#
12 | 4.2 OOBEKTHO-OPUEHTHPOBAHHOE 30 2 6 | 22 | 3amura oryera no JIP Ne 4-6
nporpamMmmupoBanue Ha C#
5. 31k npozpammuposanusn Python 83 |12 20 | 51 Tecr
13 | 5.1 CuHrakcuc, OCHOBHBIE 25 4 10 | 11 | 3amwura oryera o JIP Ne 7-11
QITOPUTMHUYECKHE  KOHCTPYKIHMH U
CTaHJapTHBIC MOY/H si3bika Python
14 | 5.2 I'paduueckwnii uatepdeiic 16 2 2 | 12 3amwura otyera 1o JIP Ne 12
MIOJIB30BATENS
15 | 5.3 DneMeHTHI QYHKIIHOHATBHOTO 24 2 4 | 18 | 3ammra oryera mo JIP Ne 13-
nporpammupoBanus B Python 14
16 | 5.4 OOBEKTHO-OPUEHTHPOBAHHOE 18 4 4 | 10 | 3ammwra oruera o JIP Ne 15-
nporpamMmmupoBanue B Python 16
[IpomesxyTouHast aTTecTanus — sauem 3 3
¢ oyenxotl, Kypcosas paboma
MUTOI'O no cemectpy 4 144 | 18 32| 91 3
| Beero: | 288 | 34 68 | 183 3

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — CopepkaHue JUCUUTUTUHBI

Ne HaumenoBanue paznena,
Conepxanue 3aHATHSI
/I TEMBI JTUCIIUILIHEI
Cemectp 3

Cooeporcanie 1eKyoHH020 Kypca




HaumenoBanue pasacia,
TEMbI JUCHHUIIINHBI

ConepxaHue 3aHATHS

Ipoyecc coz0anus npocpammnozo obecneueHust

JKn3HEHHBIN UK
MPOTPAMMHOTO 00CCTICUCHHUS

JKusnenHvlll Yuki npocpamMmuo2o obecnedenust. Mooenu sHcusHeHHo2o
yukaa. Imanvl HCUZHEHHO20 YUKIA.

Omanvl  paspabomku npocpammHozo obecneuenus. Peanuzayus
NPOSPAMMbBL:  BbICOKOYPOBHEB0E KOOUPOBAHUE, Oemanu3upo8aHHoe
KoOupogatie.

1.2

MeTtoponorun pa3paboTKu
MPOTPaAMMHOTO 00CCTICUCHHUS

Memooonozuu paspabomxu npOSPaAMMHO20 obecneuenus.
Booonaouas memooonozusa: smansli, ocobeHHoCmMU, OOCMOUHCMEU,
HedoCmamxku.

Tubkue memoodonocuu.: SCrUM, sKCmpeMaIbHoe NPOSPAMMUPOBAHUE,
Kanban.

Cleanroom: npunyunvl, npeumywecmsa u HedOCMamxu.

Hapaouemsl npoepammuposan

us

[Iponenypras (MoxyIpHAs)
napagurma

Honamue  «napaduema IpoyedypHas
oexomnosuyus. Ilpoyedypol u @ynkyuu. Hzviku, noodepicusaroujue

npoYedypHYI0 Napaousmy.

NPOCPAMMUPOBANHUAY.

2.2

OyHKINOHAIbHAS
napajaurma

Jlocuka pynxyuonarbHocmu: KOMOUHAMOPHASL Jo2uKa UlU  A-

ucuucnenue. Cnucku u ¢yHKl4uOHa/leble BbIPAINCEHUAL. A3viku

Gynryuonanvrozo npoepammuposanus: LISP, F#, Haskell.

2.3

Jlornyeckas napaaurma

Hzbik  n02uyecko2o Tonsamue

Prolog.

nojie namAamu,

NPOCPAMMUPOBAHUS

«yHugpuxayusy. Prolog-mawuna: none 3peuus,
mepmbl, (YHKMOpbl, OemepMUHAmuebl, NPeouKamvl, GCMPOCHHbLE
@ynxyuu. Baza oannvix u 6aza swanuti. Ilpeonosicenue 6azvl 3Hanuil:
207108H0e sbipadcenue u e2o packpvimue. OcobeHHOCMU CUHMAKCUCA.
Ynpasnenue ucnonnenuem npoecpammol. Junamuueckoe nonoiHexue
u nopooicoenue npozpammul. Opeanuzayus blUUCIEHUU U 66004~

661600d.

2.4

OO0BEKTHO-OpUEHTHUPOBAHHAS
napajaurma

OcnosHble nousmus: 00beKm, KIAcc, Nos, Memoobl, IKIEMNIAPbl
00vexkmos. Koncmpykmop u oecmpykmop knacca. Mukancynayus.
Tonamue «Hacneoosanuey». Hacneoosanue nosaeu, Mmemooos.
Honumopgusm. BupmyanvHvle memooul.

Knaccvr ¢ Cut+. Onpeodenenue memooog xknacca. Ilepeonpedenenue
onepayuti. ITloonucu memooos u HeoOA3amMeNbHbIE APSYMEHMUL.

np0u360()Hble Kaaccwl, Hacnedosawue.

Texnuku Hanucauus u nOOOEPICKU KOOa

ITatTepHBl MPOEKTUPOBAHUS.
Tlopoxaatoive narTepHbl

Touamue «nammepH
Buowi

nopodcoaiowue nammepHsl, CMpPYKMypHvle NammepHsl, nammepHsl

NPOEKMUPOBAHUAY. Ipeumywecmea

UCNONb30GAHUS. nammepHos NPOEKMUpo8anus:
noGe0eHUs.
Iloposicoarowue nammepuvl: abcmpaxkmuas gadbpuka, cmpoumens,

Gabpuunwiti Memoo, npomomun, 0OUHOUKA.

3.2

CTpyKTypHBIE TaTTEPHBI

CmpykmypHvle nammepuvi: aoanmep, MOCH, KOMNOHOBUJUK,

dexopamop, gacad, npucnocobaeney, 3amecmument.
Tonuamue «anmunammepny. Anmunammepnvl: NPOSPAMMUPOBAHUE
MemoooM KONUPOBAHUs U 6CMABKU, CHALEMMU-KOO., 3010Mou
MOJIOMOK, Ma2udeckue 4HUcid, dHcecmKoe KOOUposauue, MseKoe
KOOUpogawnue,  HeHYI’CHAS JI0OOOYHDI

CJIOJCHOCMY, SAKOPb,

uszobpemenue geocuneod, uzoopemenue 0OHOKOLECHO20 8el0CUNedd,




HaumenoBanue pasacia,

ConepxaHue 3aHATHS

/i TEMBI JUCLIMITIINHEL
npocpammuposanue  nepebopom,  cienas — eepa,  0Oe30ymMHoe
KOMMEHMUPOBanue, 60HcecmeeHnblll 00beKm, NOMOoK 1A6bl.
3.3 | [laTTepHBI TOBEAEHUS Iosedenueckue  nammepuvl  NPOCKMUPOBAHU: — CMpPAMeE2us,
Habnooamenb, KOMAHOA, UMePamop, NOCPEOHUK, COCMOSHUE.
3.4 | OdopmieHnue, Cmanoapm oghopmaenus koda. Obuue mpebo8anus K UMEHOBAHUI)
pelLleH3upOBaHKE, KAaccos, unmepgeticos, memooos u nepemertvlx. Cmuib OmMcmynos

pedakTopuHr Koaa

onst  Jo2uveckux  OI0KO8,  CHOCOO — pACCMAHOBKU — CKOOOK,
ucnoavsosanue npobenos, cmuib Kommenmapues. Peyensuposanue
kooa (pesvio): design review u code review. [lpeumywecmsa,
nopsi0oK,  CHOcoObl,  CPOKU  NpPOBeOeHUsi U Pe3ylbinamol.
Pegpaxmopune xooa.

Cooeporcanue 1aOOpamopHuIX 3aHAMULL

2 THapaouemvl npoepammuposanus
2.1 | llpouenypnas (MoxynbHast) | JlabopatopHas padora Ne 1. IlpocTeie anroputmsl Ha si3bike Cu++.
napajaurma Jlaboparopnast padora Ne 2. PaGora ¢ wmaccuBamu B Cut+:
MaTpUYHBIC BHIYUCIICHUSL.
Jlaboparopnas padorta Ne 3. O6paboTka TekctoB B Cu++.
2.2 | OyHKIMOHATBHAS Jlaboparopnas pabora Ne 4. PazpaboTka nporpamm Ha si3bike F#.
napagurma Jlaboparoprast pabora Ne 5. Pa3paborka mporpamMm Ha S3bIKE
Haskell.
2.3 | Jlornyeckast mapagurma JlabopatopHas padota Ne 6. Pa3paborka mporpamm Ha si3bike Prolog.
2.4 | ObbvexTHO-OpueHTHpOBaHHas | JlabopaTopnas pabora Ne 7. Pa3pa®oTka sneMeHTapHBIX MPOrpaMm
rmapagurma Ha sa3b1ke Cu++.
JlaGoparophast pabora Ne 8. Pa3paboTka CIIOKHOM MporpaMMbl Ha
a3bike Cu++.
3 Texnuxu nanucanus u noO0epHCKU Kooa
3.1 | Harrepusr mpoektupoBanus. | JlaboparopHas pabora Ne9. Pa3zpaboTka nporpaMmbl ¢ IpUMEHEHHUEM
[NToposkaaromue naTTepHbI NOPOXAaroIero narrepHa «CTpouTenb.
Jlaboparopnast pabora NelO. Pa3paborka mporpammbel  C
NPUMEHEHUEM TIOPOKIAIOIIETO TaTTepHa «AOCTpakTHas (padpuKay.
JlaGoparopnast pabora  Nell. Pa3paborka mporpammbsl C
NPUMEHEHUEM MOPOXKIAIOIIEro naTrepHa «DabpuyHbIi METOIY.
Jlaboparopnast pabora Nel2. PazpaGorka mporpamMmbel C
MPUMEHEHUEM MOPOXKIAIOIIEro nmaTrepHa « OJHHOUKaY.
3.2 | CrpyKkTypHbIe IAaTTEPHBI JlaGoparophass pabora Ne 13. PaspaboTka nporpammbl C
NPUMEHEHUEM CTPYKTYpHOIO narrtepHa «MocT.
Jlaboparopnass pabora Ne 14. PaszpaboTka mporpamMmbl C
NPUMEHEHUEM CTPYKTYPHOI'O TIaTTepHa «AJantepy.
Jlaboparopnast pabGora Ne 15. PazpaboTka mnporpaMmsl c
NpUMEHEHUEeM CTPYKTypHOTo nartepHa «®Dacay.
Jlaboparopnast pabGora Ne 16. PazpaboTka mporpamMmsl c
NPUMEHEHUEM CTPYKTYpHOTO TaTTepHa «Jlexoparop».
3.3 | [larTrepHs! moBeneHUs Jlaboparopnass pabora Ne 17. PazpaboTka mporpammsl C

MPUMEHEHUEM CTPYKTYPHOTO marTepHa «COCTOSTHUEY.
Jlaboparopuass pabora Ne 18. PaspaboTka nporpammbl C
MPUMEHEHUEM CTPYKTYPHOTO matTepHa «CTpaTrerusy».

Jlaboparopuass pabora Ne 19. PaspaboTka nporpammbl ¢
MPUMEHEHUEM CTPYKTypHOTO nartepHa «I1[aGioHHbI METOI.




n/n

HaumenoBanue pasacia,
TEMbI JUCHHUIIINHBI

ConepxaHue 3aHATHS

IIpomesxyTouHas aTTeCTalUs - 3a4em ¢ OYeHKOU

Cemectp 4 ‘

Cooepoicanue 1eKYUOHHO20 Kypca

4. Azvik npoepammuposanus CH#

4.1 | CuHTaKCHUC, OCHOBHBIC Andasur s3pika. Tunsl  ganHbeix. [lepemennsie. KoHcTaHTHI
AITOPUTMHUYECKHE IIpeoOpa3oBaHue BCTPOEHHBIX THUIOB AaHHBIX. CTaHOAPTHBIM BBOI-
KOHCTPYKIHH SI3bIKa BBIBOA. BcrTpoennsie ¢yHkuun. Marematudeckue — (YHKIUH.
nporpamMmupoBanusi C# Omneparopsl  ycrnoBuss W BbeiOOpa. Llukmel. ®ynkuun. MaccuBsr:

OJIHOMEpHBIE, MHOTOMEPHBIE, «3y0uaTsiey». Pabora co crpokamu.
4.2 | OOBEKTHO- Onucanne kmacca B C#. Ilons um cBoiictBa kiacca. OnucaHue
OpPUEHTUPOBAHHOE MeTonoB kiacca. Ilapamerpel MeronoB. dopManbHbIE MapaMeTpHI.
nporpamMmMmupoBanue Ha C# daxTHyeckue napameTpsl. MeTonpl ¢ IPOU3BOIBHBIM KOJIMYECTBOM
napameTpoB. KoHcTpykTopsl 3K3eMIuIApoB Kiacca. HacnenoBanue
METOJIOB H CBOHMCTB kiacca. Wukancymsmusa. [lomumopdusm.
Obnacte BuauMocTd mnepeMmeHHOH. Wutepdeiichl. I[leperpyska
METOJI0B HHTEP(DENCOoB.

5. Aszvix npocpammuposanus Python

5.1 | Cunrakcuc, ocHoubie | [Iporpamma Ha Python c Toukm 3penust mHTepnperatopa. TwHITbI
AITOPUTMHUYECKHE nansblx. [locnegoBatensHOCTh onepaTtopoB. Omneparopsl YCIOBHSA U
KOHCTPYKLUU u | BeiOopa. Luxiel. @yaknmu. MckmrodeHust.
cTaHzapTHeie Monyiu si3bika | [lonstue «Monyib» B s3bike Python. IMaker momyneit. MuTepdeiic
Python Monyist. Berpoennsle ¢ynkuun. OyHKIMM npeoOpa3oBaHHUs THIIOB.

YucnoBsle U cTpokoBble (yHKIWH. DyHKIMKH 00pabOTKH JTaHHBIX.
@OyHKIMK  omnpeaeneHus cBoicTB. DyHKUMM I AOCTyNa K
BHYTPEHHHM CTpyKTypaM. (DyHKUUM KOMIWISALUK W HWCIOJHEHHS.
®dyHKIMK BBOA-BbIBOIa. DyHKIMHK JIs pabOTHI ¢ aTpuOyTamMu.

5.2 | I'padudeckuit uaTEpdeEiic Bo3smoskHocTn rpaduueckoii 6ubamorexku BumkeToB (TK). Kiaccer
nosie3oBarens B Python BumkeToB. Co3maHune W KOH(QUIYpUpOBaHHE BHIDKETa. Bumxker

(dbopMaTUpOBaHHOTO TeKcTa. MeHeKEPhI pacIoOKEeHNSI.

5.3 | DnemeHTHI MeTtonsl onpezeneHusi (GyHKIUH: ¢ TOMoOLIbI0 omeparopa def u
(YHKIIMOHAJIBHOTO lambda-seipaxkenns. Crmcok  (QopMansHBIX —MapamMeTpoB. Teno
MPOTPaMMHUPOBAHUS B ompeneneHust QyHKuuH. Pexypcus. DyHKIMHM Kak TapameTpbl |
Python pe3ynbTaT. UTepatops.

5.4 | O6bekTHO- O6bvexktel B Python. Omnpenenenue, KOHCTPYKTOp, IECTPYKTOD,
OpPUEHTUPOBAHHOE MeToabl kinacca. Ocobennoctu uHKancymauuu B Python. Hoctyn k
POrpaMMHUPOBAHUE B cpoiictBaM. CokpriTue nanubix. [lomumopdusm. MMutanus Tunos.
Python

Cooepoicanue 1aOOpaAmMoOpHLIX 3aHAMUL
4. Hzvix npoepammupoganus CH#

4.1 | CuHTakcuc, OCHOBHBIE Jlaboparopnas pabora Ne 1. Ilpocteie anroputmbl Ha sizbike CH.
ANTOPUTMHUYECKHE JlaGoparopnas padora Ne 2. Pabora ¢ maccuBamu B C#: MaTpuyHble
KOHCTPYKIHH SI3bIKa BBIYUCIICHHS.
nporpammupoBanus C# Jlaboparophas padora Ne 3. OopadoTka TekcToB B CH#.

4.2 | O0beKTHO- Jlaboparophas padora Ne 4. Co3aganue kiaaccoB B C#.
OPHUECHTHPOBAHHOE Jlaboparophas padota Ne 5. Mcnosb3oanue HacienoBanus B C#.

nporpamMmmupoBanue Ha C#

JlaGoparopnast padota Ne 6. Pa3zpaboTka CloKHOH HporpamMmbl Ha
s3pike CH#.
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n/m TEMBI TUCIMIUTHHBI
5. Azvix npoepammuposanus Python

5.1 | Cunrakcuc, ocHoBHbIe | Jlaboparopnas pabora Ne 7. [IpocTsie anroput™sl Ha si3bike Python.
aJTOPUTMHICCKIE Jlaboparophas pabora Ne 8. Pabota co BcTpoeHHBIMU (DYHKIMSIMU B
KOHCTPYKITUH u | Python.

CTaH/japTHbIe MOIy/H si3bika | JlaboparopHass pabora Ne 9. PabGora ¢ maccuBamu B Python:
Python MaTPUYHBIC BHIYHCIICHUSI.
Jlaboparopuast pabora Ne 10. O6paborka TekcroB B Python.
PerynspHblie BEIpakeHUsI.
Jlaboparopuast pabora Ne 11. PaGoTa ¢ NaHHBIMH B pPa3IMYHBIX
¢dopmarax B Python.

5.2 | I'paduueckuii uaTepdeiic Jlaboparopuast pabora Ne 12. Pa3paboTka IPHIOKEHHS C
MOJIb30BaTENS rpadudeckum uaTepdeticom B Python.

5.3 | DnemenTs Jlaboparoprass pabora Ne 13. DnemeHTHl (HYHKIIMOHATHHOTO
(YHKITHOHATBHOTO nporpamMupoBanus B Python: Berumcnenue (axTopuana dmcia,
POrpaMMUPOBAHUs B nocienoBaTensHOCTh OHOOHATYH.

Python Jlaboparoprass pabora Ne 14. DnemeHTHl (HYHKIIMOHATHHOTO
nporpamMmupoBanus B Python: nenuBblii o0xon rpada, JeHuBas
COPTHPOBKA.

5.4 | O6bekTHO- JIabopatophas padota Ne 15. Co3nanue kimacco B Python.

OPUEHTHPOBAHHOE JlaGoparopnast pabora Ne 16. Mcmonb3oBaHue HacleAOBaHUS B

IPOrpaMMHUPOBAHUE B

Python

Python.

[IpomesxyTouHas aTTecTanus - 3auem, Kypcosas paboma

4 Tlopsaaok oOLEHUBAHUA

ycneBaeMocTd H  cOPMHPOBAHHOCTH

KOMIIETEHIMI 00y4Yaroerocs B TeKyuei U MpoMe:KyTOYHO aTTeCTAMH.
I[J'Ifl MTOJT0KHUTEITBHOM OIICHKHU IIO0 pE3yibTaTaM OCBOCHUSA IUCHHUIIJINHBI 06yqafomeMyc;1

HEOOXOJMMO BBITIOJTHUTh BCE YCTAHOBJEHHBIE BUABI yueOHON paboThl. OleHKa pPe3yJbTaToOB

paboTel 0Oy4aroIerocs B 6ayax (1o BUaM) MpUBEICHA B Tabmumax 7-8.

Tabmuma 7 - bannpHO-pedTHHrOBas OIEHKAa pe3ylbTaTOB Y4eOHOH  paboThI
obyuaromuxcs mo Bugam (BPC) B 3 cemectpe

VYuebHas padora |Cymma  |Bumsr u pe3ynbTaThl OueHka B aTTecTaluu Bbaist
(BHzBI) O6aoB  |y4eOHOM paboTHI
Tekymas yuebnas |80 [ocemenne nexponHbIX | 0,2 6ania - KOHCIEKT | JIEKIIMOHHOTO 1-2
pabora B cemecTpe 3aHITHH (BEJCHHE 3aHATUS
(ITocemerne KoHcrekTa) (9 JeKiuii)
3aHATHH 110 JlabGopaTopHbie paboThl |2 6asia - BeinonHeHKe paboTsl Ha 51-65% (38 — 57
pacuucaHuIo U (oT4eT O BBHIMOJTHEHUHT 2,5 6anna — BeInosHeHUE paboTHI Ha 65,1-
BEITIOJTHEHHE naboparopHoii paboter)  |85%
3aJaHu) (19 pa6or). 3 6an1a — BBINOJIHEHUE PabOTHI Ha 85,1

100%

TecTsl Tect 12-21
(3 paboTsr) BaJuibl 3a Tect:

4 dasua (BemosHEHO 51 - 65% 3amanuii)

5 6aas10B (BBITONTHEHO 66 - 85% 3amanmii)

7 6aaJ0B (BemmosHEHO 86 - 100% 3amanuii)
HTroro no Texkyueii pabore B cemecTpe 51-80
IMpomexyrounas |20 Tecr. 6 6as1a (moporoBoe 3HaUCHHE) 6-10
aTTecranus (3a4et 10 6ans0B (MakCUMaIbHOE 3HAYCHUE)
C OLIEHKOIA) Pemrenne 3amaun 1. 2 danna (moporoBoe 3Ha4YCHHE) 2-5
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5 6an0B (MakcMMaabHOE 3HAYEHUE)
Pemienne 3amaun 2. 2 6aJju1a (MoporoBoe 3HAYCHHUE) 2-5
5 6an0B (MakcMMaabHOE 3HAYCHUE)
HToro nmo npoMe;KyToO4HO# aTTecTallNM (3a4Y€eTy C OLEHKOI) 10-206.
CymMmapHasi onenka no gucuumianne:  Cymma 0anioB Tekylield 1 npoMexxyToyHoit arrecrarimn -~ 51 — 100 6.

Tabmuma 8 - bamnbHO-peHTHHroBas OIEHKa pPE3yJlbTaToB  y4eOHOW  paboThI
obyuatomuxcs o suaam (bPC) B 4 cemectpe
VYueOHas padora |Cymma  |Bunsl u pe3ynabraTsl OreHKa B aTTeCTallN Bannsr
(BuIBI) O6amoB  |y4eOHOI paboThI
Texymas yueOHas |80 JlekumoHHbIE 3aHATUS 1 6ay1 - KOHCIEKT | JIEKIMOHHOTO 3aHsTHS |8
paborta B cemectpe (BemeHHE KOHCTICKTA)
(ITocenienne (8 3ansaTHIA)
3aHATHUH 110 JlabopatopHusie padotsr  |1,2 6ajiia - BeImoTHEHHE paboThl Ha 51-65% (19 - 32
pacmucanuio u (OTYET O BBHIMOJTHCHUH 1,6 6anaa — BemoHEHUE paboTH Ha 65,1-
BEITIOJTHECHHE nmabopaTopHoii padoter) |85%
3a7aHuit) (16 pador). 2 6aJi1a — BEIIOJNHEHUE paboTs! Ha 85,1-
100%
Tectsl BaJjuisbl 3a Tect:
(2 paboTtsr) 7 6amtoB (BeinosHEeHO 51 - 65% 3amanuii) |14 - 20
8 dasoB (BeINoIHEHO 66 - 85% 3amanmii)
10 6anuoB (BemmoHEHO 86 - 100% 3amaHmMin)
Kypcosas pabora 10 6at0B (TOPOTOBOC 3HAYCHUE) 10-20
20 6an0B (MaKCUMaIILHOE 3HAYCHUE)
Hroro nmo Tekyuieii pa6ore B ceMecTpe 51 -80
IMpomexyrounast |20 Tecr. 6 6aJuTa (MOPOrOBOE 3HAYCHHUE) 6-10
arrecranus (3a4eT 10 6anJ0B (MakCHMaJIbHOE 3HAYCHUE)
C OIICHKOM) Pemrenue 3amaum 1. 2 paJuta (TOPOrOBOE 3HAYCHUE) 2-5
5 6aa10B (MakCHMaIbHOE 3HAYCHME)
Pemenue 3anaun 2. 2 6as1a (MOPOTOBOE 3HAUCHHE) 2-5
5 0ay10B (MaKCHUMaJIbHOE 3HAYCHNUE)
HTOro mo npoMe;KyTo4YHOI aTTecTanuu (3a4€Ty ¢ OUEHKOI) 10-206.
CyMMapHasi OLeHKA 110 AUCUMILIMHE: CymMa 6aIoB TEKYIIEH U POMEXYTOYHOM aTTeCcTaIlH 51 -1006.

Tabmuua 9 - bammeHO-peUTHHTOBAsI OIICHKA BHITIOIHEHUS KYPCOBOW pabOTHI B 4 cemecTpe

1.3 Ananus cpen
pa3paboTKHu.

10 6anna (MpoBeeH aHAIU3 TEXHOIOTHI
POTPaMMHUPOBAHHUS, CIIETAHBI KOPPEKTHBIC
BBIBOJIBI O TIPUMCHCHHH KaKI0W TEXHOIOTHH
JUTSL PEIICHHUS TTOCTABICHHOM 3a/1a4H, HO €CTh
HEKOTOPbIE HEIOYETHI)

14 6annoB (MpoBe/eH B MOJHOM 00bEME aHAITH3
TEXHOJOTUI IPOrPaMMHUPOBAHUSI, CCTaHbI
KOPPEKTHBIC BBIBOJIBI O MPUMEHEHHHU KaXI0it
TEXHOJIOTUH JJIS PEIICHUS TOCTABICHHOM
3a/1a4H)

Y4eOHas Cymma  |Bugsl u pe3ynbTaThl OreHka B aTTecTaluu bamnnet
paborta (Buzbl) |0ayoB  |yaeOHOM paboThI
Beimonaenune (80 I'naBa 1. Ananu3 cpeacts |baJjuibl 3a yacrs 1.1: 10-20
KypCOBOH pa3paboTku. 8 fpasu1a (MpoBeCH aHAIN3 TEXHOJIOT Ui
paboThI 1.1 AHaJIM3 TEXHOJIOTHIA |IPOrPaMMHUPOBAHUS, CIICIIAHBI BBIBOJBI O
MPOTPaMMUPOBAHHSL. MPUMEHEHUHN KaXKJJOU TEXHOJIOTHUH [Tl PEILICHHS
1.2 AHanu3 s136IKOB MOCTAaBJICHHOH 3a/1a4H, OJTHAKO PACCMOTPEHBI HE
MPOTPaMMUPOBAHHSL. BCE MOIXO/ISIIIHE TEXHOJIOTHHN)
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Banabl 3a yacts 1.2:

1 6ayu1a (IpOBEIEH aHAIM3 SI3BIKOB
MPOTrPaMMHUPOBAHUS, OJJHAKO HE BCE SI3BIKU
MPOTPaMMHUPOBAHUSL, TIOAXOASAIINE ISl PEIICHUS
MOCTABJIEHHOH 33714l PACCMOTPEHBI)

2 6asutoB (IpOBe/IeH aHAIM3 SI3BIKOB
MPOrPaMMHUPOBAHUSI, OJJHAKO UMEIOTCSI
HEKOTOpPbIe HETOYHOCTH, HJTH HEIOYETHI)

3 6asu10B (B TOJIHOM 0OBEME MIPOBEICH aHAIN3
SI3BIKOB TIPOrPAMMHUPOBAHHUS, C/ICTAHBI
KOPPEKTHBIE BBIBOJIBI O TIPUMEHEHUH KA/ I0T0
SI3bIKA POTPAMMUPOBAHUS TSl PEIICHUS
[OCTaBJIEHHOM 3a1a4H)

Banabl 3a yacts 1.3:

1 6ayuna (npoBejieH aHaIM3 Cpel pa3paboTKH,
OJTHAKO PACCMOTPEHBI HE BCE MOIXOISAIINE
cpelsl pa3paboTKu PacCMOTPEHBI)

2 6asutoB (IpOBeIeH aHAM3 Cpell Pa3pabOTKH,
OJTHAKO UMCIOTCS HEKOTOPhIC HETOUHOCTH, WU
HEJIOYETHI)

3 6a10B (B IIOJIHOM 00BEME MPOBE/ICH AaHAIN3
cpen pa3paboTKH, CIeaHbl KOPPEKTHBIC BBIBOIBI
0 MPUMEHEHUH KX 10U CPEJIbl IS PEIICHHS
MOCTABJICHHO# 3a1a4m)

I'naBa 2. PaspaboTka Banabl 3a wacts 2.1: 41-60
MIPUIIOKEHUS 14 6annoB (aIrOPUTM COCTABIICH C TOMOIIBIO
2.1 Pa3paboTka MPETNOIaBaTENs)
ajroputMa 18 6a0B (AITOPUTM COCTABIIEH, HO
2.2 IlporpammHas HaO0JIIOIAI0TCS. HEKOTOPHIE HETOYHOCTH HITH
peanu3alys alropuT™Ma  |HeI0YEThI)
2.3 Pesynbrar 20 6ans10B (QITOPUTM COCTABIICH
pa3paboTku CaMOCTOSITENILHO U B IMOJHOM 00beMe)
Banabi 3a yacts 2.2:
20 6an10B (ITOPUTM peasTi30BaH HE B OJHOM
o0Obeme)
25 0a10B (AITOPUTM peaTM30BaH, OJJHAKO
HaOJII0Ial0TCsI HEKOTOPbIE HETOYHOCTH HITH
HEI0YETHI)
30 6aJ10B (aIrOPUTM PEANTM30BaH B MOJIHOM
obbeme)
Baausl 3a yactb 2.3:
7 6asutoB (pe3ysbTar pa3paboTKH MPEAICTaBICH
HE B TIOJIHOM 00BbeME)
9 6a)10B (pe3yNbTaT MPEICTABIICH, OTHAKO
HaOJII0al0TCSI HEKOTOPhIE HETOYHOCTH HITH
HEJIOYETHI)
10 6annoB (pe3yabpTaT NPEACTABIEH B TOJHOM
o0Obeme)
Hroro 3a BeINOJHEHNE KYyPCOBOil padoThI 51-80
IMpomexyroun |20 YcrHoe BeicTyIuieHHE 00 |6 6a/1710B (IOpOroBoe 3HaYCHHUE) 6-10
as aTTecTalus OCHOBHBIX pe3ynbrarax, |10 0ajdioB (MaKCHMaabHOC 3HAYCHUE)
(3amura MOJTyYCHHBIX BO BpPEMs
KypCOBOM BBITIOJTHEHUST KYPCOBOM
paboThI) paboTsl (5-7 MHHYT)
CorpoBoX/IeHNE YCTHOTO |2 6asia (IoporoBoe 3HaUCHHE) 2-5
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BBICTYIUVICHUA HArJIAAHBIM

5 6an10B (MakCHMaIbHOE 3HAYCHIE)

MaTepHaIoM
(pe3eHTaIu)
OTBeTHI Ha BOIPOCH IO |2 asia (IOporoBoe 3HaUCHHE) 2-5
TeMe KypcoBoii paboThl |5 6a10B (MakcUMaIbHOE 3HAUCHHE)
HToro nmo npoMe;KyTo4HO# aTTecTanuu (3alIUTa KypcoBoii paGoTs) 10-206.

CyMmMapHasi olleHKa 32 KypcoBYIo padory: Cymma 0ajutoB TeKyIIed 1 IPOMEKyTOYHON aTTeCTalluu

51 -100 6.

B npomexyTouHOW arrecTanuu OIEHKa BBICTABIseTCs B BegoMocTh B 100-OammpHOU
1IKajie u B OyKkBeHHOM dKBHBajeHTe (Tabsmma 10)
Ta6muna 10 — Cootnecenne 100-6ayubHOM NMIKaJIbl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKH

YpoBHU OCBOEHUS Ox3zamen 3auem
Cymma HabpaHHbIX . .
6106 JUCHUIUIMHBI 1 Oyenxa byxeennuiii sxeusanenm bykeennuiii
KOMITCTEHIIN I IKBUBATIEHT
86 - 100 [TpoaBuHyTHIH 5 OTIIUYHO
66 - 85 [ToBbIIIIEHHBIH 4 XOpOHIOo 3auTeHo
51-65 [Toporossiii 3 yJIOBJICTBOPUTEIHHO
0-50 [lepBrrit 2 HEYJIOBIIETBOPUTEIEHO He 3aureno

S  MarepuajbHO-TeXHMYECKOe, NMPOrPaMMHOe U Y4eOHO-
MeTOoAuYecKoe o0ecrneyeHre AUCHUIIMHBI.

5.1 YueOHas iuTeparypa

OcHoBHasi yueOHasi IuTepaTypa

Tpodumos, B.B. Anroputmusanus u nporpamMmupoBanue : yuebHuk / B.B. Tpodumos,
T.A. TlaBnoBckas. — Mocksa : M3narensctBo FOpaiir, 2019. — 137 ¢. — ISBN 978-5-534-07834-
3. — URL: https://www.biblio-online.ru/viewer/algoritmizaciya-i-programmirovanie-423824

KanentoeB A.A. HoBble TexHOIOTMU B MPOrpaMMUPOBAHUHU : ydyeOHOe rocodue / A.A.
Kanentnes, /[.B. I'apaiic, A.E. T'opsiunoB — Tomck : D1 Konrtenrt, 2014. — 176 c. — ISBN 978-5-
4332-0185-9.- URL.: http://biblioclub.ru/index.php?page=book_view red&book id=480503

JlonoJiHuTeIbHASL yYeOHAas JIMTepaTypa

ITpeikuna, E.H. OcHOBBI joruyeckoro mporpammupoBanus B cpene Typ6o Ilposor :
yuebHoe mocobue / E.H. Ilpeikuna. — Kemeposo : Kem['YKU, 2006. — 68 c. — ISBN 5-8154-

0130-7. — URL: http://biblioclub.ru/index.php?page=book_view_red&book_id=227891
baxenos, P.1. JlabopatopHblil MpakTUKyM MO (YHKIIMOHAILHOMY MPOTrPaMMHUPOBAHUIO:

yaeOHo-mMeTonnueckoe mocobue / P.M. baxxenoB. — Mocksa; bepmun : lupexkr-Menua, 2017. —
90 c. - ISBN 978-5-4475-9458-9.- URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=480173

A3k mporpammupoBanus Cu++. Kypc nekuuit : yuebHoe nocobue / @puaman AJL. —
Mocksa : UHTYUT.PY «MuTrepuer-yHuBepcuter Mupopmanmonusix Texnomnoruity, 2004. —
262 c. — ISBN 5-9556-0017-5. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book_id=233058

Cysu, P.A. SI3p1k mporpammupoBanust Python: yae6noe mocobue / P.A. Cy3u. — 2-¢ u3n.,
ucrip. — MockBa: HWurtepner-YauBepcuter Wubopmanumonasix Texnomoruit; BHUHOM.
Jlaboparopus 2007. - 327 c. - ISBN 978-5-94774-711-9. - URL:

3HAHWMH,
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http://biblioclub.ru/index.php?page=book_view_red&book_id=227891
http://biblioclub.ru/index.php?page=book_view_red&book_id=480173
http://biblioclub.ru/index.php?page=book_view_red&book_id=233058

http://biblioclub.ru/index.php?page=book_view_ red&book id=233288

Mupomanuenko, .M. SI3p1ku 1 MeTObI IPOrpaMMUpoBaHus: yuebHoe nocooue / 1.1.
Mupomnnuenko, E.I'. Beperennukoa, H.I'. CaBenseBa. — PoctoB wu//l: M3marenbcko-
nonurpaduueckuii kommiekc Poct. roc. skon. yu-ta (PUHX), 2019. — 188 c. - ISBN 978-5-
7972-2604-8. — URL.: http://biblioclub.ru/index.php?page=book_view_red&book_id=567706

5.2 MarepnajibHO-TeXHHYECKOe M  IPOrpaMMHOe  o0ecreveHHe

JTUCIHHUILINHBI.

VY4eOHble 3aHATHA IO AUCLUUILIMHE MPoBoAATCS B yueOHbIX ayautopusax KI'TIM ®I'BOY
BO «KemI'Y»:

404 VueOHas ayanTOpus IS IPOBEICHHUS: VYueOHslii kopryc Ned.

- 3aHATHH JEKINOHHOTO THUIIA;

- TPYIIIOBBIX U UHAUBUIYAJIbHBIX KOHCYJIbTALUML; 654079, KemepoBckas

- TEKYILETro KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTalHN. 0671acTh, T. HOBOKY3HEIIK, Tp-
Cuneunanusupopannasi (yyeOHast) MeGeib: J0CKa MenoBas, Kadeapa, CTOJBL, .. MeTannypros, a. 19
CTYJIBSI.
OdopynoBanue: neperocroe - HOyTOyK, 3KpaH, IPOEKTOP.
Hcnoab3yemoe NporpaMMHoe obecreyeHue: MSWindows

(MicrosoftlmaginePremium 3 year no cybOnunensnonHomy jgorosopy Ne 1212/KMP
ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoboaHO pacmpoctpansiemoe 110),
Suaexc.bpaysep (oTeduecTBeHHOE CBOOOHO pacnpocTpansemoe [10).

HuTepHer ¢ o6ecnieuennem nocryna B JUOC.

502 KomnbroTepHbIii Kaacc. VYueOnslit kopiyc Ned.
VYueGHas ayauTopus (MyIbTUMEIUAHAS) I IPOBEICHHS:

- 3aHSATHAH JIEKIIMOHHOTO THIIA; 654079, KemepoBckast

- 3aHATHH CEeMUHAPCKOTO (IPAKTHYECKOr'0) TUIIA; o6mactk, r. HOBOKY3HELK, mp-

- 3aHATHH 71a00pPaTOPHOTO THIIA;

- TPYIIIOBBIX ¥ MHANBHUIYyaIbHBIX KOHCYJIbTalNH;

- CaMOCTOSTENbHOU PabOTHI;

- TEKYIIETro KOHTPOJISt ¥ IPOMEXYTOYHOM aTTeCTaluu.
CrnenuanusupoBaHHas (yyeOHasi) MedeJib: JOCKa MEJIOBasi, CTOJbI KOMIBIOTEPHEIE,
CTYJIBSI.
OOopynoBaHue JJIs1 Tpe3eHTAUU Y4eGHOIO MaTepuala. cmayuoHmapHoe -
KOMITBIOTEP, 3KpaH, IPOEKTOP, HAYIIHHKH.
JlaGopaTopHoe 000py10BaHMe: CTAIMOHAPHOE — KOMITBIOTEPHI I 00ydarommxcs
(16 ).
Hcnoan3yemoe MporpaMMHoe obecrieueHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cybnunensnonHoMmy goroBopy Ne 1212/KMP
ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoOogHO pacmpoctpansiemoe I10),
Firefox 14 (cBobGomHO pacmpoctpansemoe I10), SAnmekc.Bpaysep (oTeuecTBeHHOE
cBOOOTHO pacrpocTpaHsieMoe 110), MicrosoftVisualStudio
(MicrosoftimaginePremium 3 year o cy6nuiienznonroMy jgorosopy Ne 1212/KMPor
12.12.2018 r. mo 12.12.2021 r.), Cpena cratucTHyecKux BBIYHMCICHHH Rv.4.0.2
(cBobOomHO pacmpoctpansemoe [10).
HHTepHer ¢ o0ecneyenunem aocryna B JUOC.

KT MeTannypros, a. 19

5.3 CoBpemennble  mnpodeccHOHAJIbHBbIE  0a3bl  JaAHHBIX H

HH(POPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.
Iepeyens CIIB/l u UCC no aucumnmuinae
CITForum.ru - on-line OubnuoTeka CBOOOAHO JIOCTYIHBIX MaTEpUANOB IO

UH()OPMAIIMOHHBIM TEXHOJIOTHAM Ha PycCKOM si3bike - http://citforum.ru

Hayunas osnextponnas OuOmmoreka eLIBRARY.RU — kpynueimmii poccuiickuit
UH(GOPMAIIMOHHBIA MOPTaT B OOJIACTH HAYKH, TEXHOJOTHH, MEIMIUHBI W 00pa30oBaHus,
coaep Kanii pedeparsl U MOJHBIE TEKCTHI - WWW.elibrary.ru

Nudopmannonnas cucrema «EanHoe OKHO JocTyna K WH(GOPMALMOHHBIM pPecypcam»
http://window.edu.ru/catalog/
ba3bl nmaHHBIX W aHaTUTHYECKUE TMYOJUKAIlMM Ha TMOpTaie «YHUBEPCUTETCKAs

14




uHdopMmaronHas cucrema Poccusi», pexxum goctyma: https://uisrussia.msu.ru/

baza nannbix Science Direct (6onee 1500 xypHanoB uznarensctBa Elsevier, cpenn HUX
U3/IaHus [0 MaTeMaTuke u uHdopmartuke), pexum jgocryna :https://www.sciencedirect.com

6 Huble cBeAeHUs U (WJIN) MATEPHAJIBIL.
6.1.1lpumepHbIe TEMBI KYpPCOBBIX padoT

1.
2.
3.
4.
5.
HEPEKPECTKE.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Pa3paboTka rpadguyeckoro perakropa.

Pazpabotka penakropa UML-muarpamm.

Pa3paboTka npuiioxxeHuss MOICTUPOBAHUS U BU3yaIU3alui (PU3HUECKUX 3aKOHOB.
Pa3paboTka mpuinoskeHus «ABTOBOK3aI.

Pa3pa60TKa IMPUIIOKCHHA MOACIUPOBAHUA ABMIKCHUS TPAHCIIOPTHBIX CPEACTB Ha

PazpaboTtka npuoxeHuss aBTOMaTH3UPOBAHHOTO PACKPOsi MaTepraa.
Pazpabotka npunoxenus «bubnuorexa.

Pa3paboTka npuiioyKeHus 3aKa3a TaKCH.

Pa3paborka npmioxxenus «I"OCTHHHIIAY.

PazpaboTka npuiioKeHust Uit aBTOCTOSTHKH.

PazpaboTka nmpuioKeHHus perucTpanuy y9aCTHUKOB COPEBHOBAHUSI.
Pa3paboTka npunoxeHust 1jisi CEpBUCHOTO LIEHTPA.

Pa3pabotka npunoxxenus «[maHupoBITUK.

PazpaboTka npuiioKeHus IJisl aBTOCEpBHUCA.

PazpaboTtka daitnoBoro MeHemxepa.

PazpaGoTka mnpuIOXKEHHS, MOAETHPYIOWET0 (DYHKIMOHUPOBAHHE 3aMKHYTOM

OMOJIOTHUYECKOMN CHCTEMBI.

17. PazpaboTka npusoxxeHust 111 aBTOOYCHOTO Tapka.

18.  Pa3paboTka mpHIIOXKEHHS MOJCITUPOBAHHS TTAHETAPHOW CHCTEMBI.

19.  PazpabGoTka mnpuioXXeHHs JUII  BBIYMCICHHS  IUIOIIAAM  NPOU3BOJIBHOTO
MHOT'OYTOJIbHUKA.

20.  Pa3paboTka mpHI0KEHHUS MOJISITMPOBAHUS MypaBEeHHHKA.

21.  Pa3paboTka KOMIBIOTEPHON BEPCUH UTPHI « MOHOTIOIHSI.

22.  Pa3paboTka mpuiioKeHus nmpoBeaeHus ON-line aykunoHos.

23.  Paspabotka npunoxeHus 3aKa3a TOBapOB.

24.  Paspabotka npmioxenus «[loptdonmo cTyaeHTay.

25.  PaszpabGotka npunoxkeHus «TypUCTHUECKOE ar€HTCTBOY.

26.  PazpaboTka npuiIoKeHHUs MOJASINPOBAHMS XUMHUUECKUX IPOIIECCOB.

27.  Pazpabotka npunoxxeHus popMupoBaHust u oroOpaxenus 3D-00beKTOB.

28.  PaszpabGotka npunoxeHus: «My3eiy.
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29.
30.

Pazpabotka

IPUIIOKEHUS «300IapK».

PazpaboTka nmpuaoKeHus MOJICIIMPOBAHUS YIIbS.

6.2. IlpuMepHble BONPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

aTrecranguu
Cemecmp 3
Tadauua 11 - IlpumepHble TeopeTHYecKHe BONMPOCHI U MpaKTHYeCKHe 3aJaHus /
3aa4M K 3a4eTy ¢ OLeHKOM
Paznenst 1 Tembl [TpumepHbIe Teoperuueckue | [IpumepHsie MPaKTHYECKUE
BOMPOCHI 3a1aHus / 331441
1. Ilpouecc cozoanus npozpammnozo odecnedeHus
1.1 XKu3HEeHHBIH ITUKIT 1. J)Ku3HEHHBIH UK MTPOTPAaMMHOTO
POTrPaMMHOTO obecrieyenusi. Mojenu KHU3HEHHOT'O
obecrieyeHust [UKJIA. DTaIbl )KU3HEHHOTO LIUKIIA.
2. Dramsl pa3paboTKH MPOrPaMMHOTO
obecrieyeHusI.
3. Peanunzanus MPOTPaMMBIL:
BBEICOKOYPOBHEBOE KOAMPOBAHHE,
JIETATM3UPOBAHHOE KOAMPOBAHHE.
1.2 Metononoruu 4. Merononoruu pa3paboTKH
pa3paboOTKH MPOrpaMMHOTO | TIPOTPAMMHOTO 0OECTICUSHHSI.
obecnieueHus 5. BomonagHast METOIOJOIUS: 3TAIIbL,
0COOEHHOCTH, JIOCTOMHCTBA,
HEIOCTaTKH.
6. T'ubkme w™Meromosoruu: Scrum,
JKCTpEMaIbHOE MPOTrpaMMHPOBaHUE,
Kanban.
7. Cleanroom: TPUHITAIIBI,
MTPEUMYIIECTBA M HEJOCTATKH.
2. Ilapaouemvl npocpammuposans
2.1 lpouenypuas 8. Tlapagurma mnporpammupoBaHus. | 1. Peanusosarts COPTUPOBKY

(MonynpHas) apagurMa

[TpouenypHas 1eKOMITO3UIIHSL.
9. llponienypsl 1 GyHKITUH.

MaccMBa METOZOM ITy3bIpbKa Ha
si3pIke Cut+.

10. SI3BIKH, nojepKuBatonme | 2. Peann3oBaTth YMHOXEHUE
IPOLEAYPHYIO TAPATUTMY. MaTpuIl Ha sa3bike Cu++.
2.2 OyHKIMOHANBHAS 11. Jloruka ¢yHKIHOHATBHOCTH: | 3. PeanuzoBath pernieHne
napaaurma KOMOWHATOpHAsi JIOTMKa WM A- | KBaApaTHOTO YpaBHEHHS Ha SI3BbIKE
HCUYHCIICHHE. F#.
12. Coucku u ¢yHKUHMOHANBHBIE | 4. PeanuzoBats perieHne
BBIPQKEHHS. OMKBaJIpaTHOrO  ypaBHEHHs  Ha
13. SA3b1KH (hyHKIIMOHANBHOTO | si3bIKe F#
nporpammupoBanus:  LISP,  F#, | 5. PeanusoBarh BBIBOJ IMPOCTHIX
Haskell. yrcen Ha s3bike Haskell.
6. PeanusoBaTh BBIBOJ UHCEN
dubonayun Ha s3bike Haskell.
2.3 Jlornueckas napagurma | 14. S3eik Joruyeckoro 7.  Peanu3oBaTh  BBIUMCIICHHE

nporpamMmupoBanus Prolog.

15. Yuudukanus. Prolog-marimna:
T0JIE TIAMSITH, T10JI€ 3PEHUS, TEPMBI,
(YHKTOPBI, IETEPMUHATHBHI,
MPEIUKAThI, BCTPOCHHBIC (DYHKITUH.
16. ba3a qanHbIX 1 0a3a 3HAHUIA.
[pennoxenne 6a3bl 3HAHUI:
TOJIOBHOE BBIPAXKCHUE H €TI0

pacKpbITHE.

¢axropuana Ha s3eike Prolog.
8. Peann3oBaTh BRIYUCIIEHHE YHUCEI
dubonauun Ha s361Ke Prolog
9. Pazpaborats MIpEeIUKaT,
MO3BOJISIFOIUI 3aMycaTh JIEMEHTHI
CITHCKA B OOPAaTHOM TIOPSIIKE.

10. Pazpaborats MIpEeIUKaT,
MO3BOJISIIOIIUN  «IIOBTOPATH» 34
MI0JIb30BATENIEM BBEJICHHBIC
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17. OcobeHHOCTH CHHTaKCHCA.
YrpapieHue UCIOoITHEHUEM
MPOTPAMMBI.

18. luHamMHu4yeCcKOe MOTIOTHEHUE H
MOPOXJICHUE TIPOTPAMMBI.

19. Opranu3zaius BEIYUCICHHHA U
BBOJIa-BHIBOJIA.

CHMBOJIBI.

2.4 O0BeKTHO-
OpHUEHTUPOBAHHAS
napaaurma

20. OcHOBHEBIE TOHATHS. OOBEKT,
KJIacC, TOJISA, METONBI, SK3EMIUISPHI
00BEKTOB. Konctpykrop 3
JIECTPYKTOP Kiacca.

21. Nukancynsuus. Iloustue
«HacnemoBanuey. HacnenoBanue
nosieli, MetonoB. [lomumopdusm.
BupryanbHbie METOBIL.

22. Knaccer B Cut+. OmnpeneneHue
MeToA0B Kiacca. Ilepeomnpenenenue

11. TlocTpouTh CHUCTEMY KIIACCOB
TSt OTIMICAaHMS TUTOCKHX
reoMeTpuueckux Guryp: Kpyra,
KBaJpara, MPSIMOYTOJIbHUKA.
IMpexycmoTtpers  MeTOmbl  JIA
CO37aHUsI OOBEKTOB, MEPEMEIICHHS
Ha TUIOCKOCTH, W3MEHEHUS
pa3MepoB U [IOBOPOTA HA 3aJaHHBII

YTOIL
12. TloctpouTh ommcaHue Kiacca,

omeparuii. Iloamucu MeTOMOB | | comepkamiero  MHGOpPMaUo 0
HeoOs13aTebHbIE apryMEHTHL. | [IOYTOBOM ajpece OpraHU3alHu.
[IpousBoanbie kiaccel, | [IpemycmorpeTs BO3MOKHOCTh
HacJIeJJOBaHUE. Pa3aeNbHOTO W3MEHEHUs
COCTaBHBIX yacTei anpeca,
CO3JIaHUS u YHUUTOXXEHUS
00BEKTOB TOTO KJIacca.
3. Texnuxu Hanucauus u NOOOEPIHCKU KOO
3.1 IlarrepHbt 23. [onsTre «matTepH | 13. PeanmsoBatp MaTTepH
MPOEKTUPOBAHUSI. npoektupoBaHusy. llpeumymiectBa | abcTpakTHas padpuka.
[Topoxaaromyie maTTepHbl | UCHONB30BaHUS. Bunmbl marrepHoB | 14. Peanusosatn aTTepH
MPOEKTUPOBAHUS: MIOPOXKJAIOIINE | CTPOUTE.
NaTTePHBl, CTPYKTYPHBIE MATTEpHBI, | 15. PeannzoBatb HNaTTepH
MaTTEPHBI TTOBEICHMS. (habpuyHbBIH METO.
24.  Tlopoxparome  matTepHbL: | 16. Peanusosats aTTepH
abctpakTHas Qabdpuka. MIPOTOTHIL.
25. llopoxmpatomue — maTTepHbL: | 17. PeanuzoBatb naTTepH
CTPOUTEI. OJIMHOYKA.
26. [Mopokmaromye  MaTTEPHBI:
(haOpu9HBII METOI.
27. ITopoxxnaroriue  TaTTEPHEL:
MPOTOTHII.
28. [oposxnaroriue MATTePHBI:
OJIMHOYKA.
3.2 CTpyKTypHBIE 29. CtpyKTypHBIE natTepHsl: | 18. PeanmnzoBaTh maTTepH MOCT.
MaTTepPHbI ajianrep. 19. PeanuzoBathb MaTTepH
30. CtpyKTypHBIE IATTEPHBL: MOCT. KOMITOHOBLIMK.
31. CTpyKTypHEIE nattepHsl: | 20. PeanuzoBathb MaTTepH
KOMIIOHOBIIIHK. JIEKOpaTop.
32, CTpyKTypHBIE narrepusl: | 21. PeanuzoBare nartepH dacan.
JIEKOPATOop. 22. PeanuzoBatsb MaTTEPH
33. CTpyKTypHBIE aTTEPHBL: Pacang. | MPUCIOCOOIICHELI.
34, CTpyKTypHBIE naTTepHsl: | 23. PeanuzoBatsb MaTTEPH
MPUCIOCOOJICHE. 3aMECTHUTEb.
35. CTpyKTypHEIE MaTTEPHBL:
3aMECTUTEIIb.
36. AHTUDIATTEPHBI.
3.3 Ilarrepusl noBeaeHust | 37. [TaTTepHsI noBesieHus: | 24. PeanusoBats NaTTepH
CTpaTerus. CTpaTerus.
38. [TaTTepHsI noseneHus: | 25. PeanusoBats NaTTepH
HaOJIro1aTeNb. Ha0JI01aTeNb.
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39. I[atrTepHbI MOBEACHNS: KOMaH/IA.

26. Peann3oBaTh MaTTEpH KOMaHA.

3.4 Odpopmienue,
peLeH3UPOBaHHE,
pedakTopuHT Koma

46. PecdakTopuHr Koza.

MPEUMYIIECTBa, MOPSAOK, CIIOCOOHI,
CPOKH MIPOBEACHUS U PE3YIIbTATHL.

40. ITatTrepHbl OBEACHUS: UTepaTop. | 27. PeannzoBath rmaTTepH

41. [TaTTepHsI MTOBEACHUS. | UTEPATOP.

MIOCPEIHUK. 28. Peanusosats NaTTepH

42, [laTTepHubr TIOBEJICHUS. | TIOCPETHUK.

COCTOSIHHIE. 29. PeannzoBath MaTTepH
COCTOSIHHE.

43. CranaapT oopMIICHHUS KOJA.

44. PenensupoBanue koma: design

review u code review.

45. PenensupoBanue Koja:

Cemecmp 4

Ta6auna 12 - IlpumMepHbIe TeopeTHYECKHE
321244 K 324YeTy ¢ OLeHKOMH

BOIIPOCHI U NMPAKTHYECCKHUEC 3aJlaHUA /

Pa3nesnsl 1 TeMbI

[Ipumepnsie
BOIPOCHI

TECOPETUUCCKHUE

[IpumepHbIC 3amaHus  /

3aga4uun

MPaKTHUICCKUE

4. Azvix npoepammuposanusi C#

4.1 CuHTakcuc,

1. S3pik C#. Andapur s3p1ka. Tursr

1. Peamu3oBaTb COPTUPOBKY MaccHBa

OCHOBHbIE JaHHBIX. Ilepemennsie. | METOAOM Iy3bIpbKa Ha s3bike CH#.
ANTOPUTMHUYECKHUE KoncraHTsl. [MpeoOpazoBanue | 2. PeannzoBaTh yMHOXEHHME MaTpHIl Ha
KOHCTPYKIMH SI3bIKa | BCTPOSHHBIX THIIOB JJAHHBIX. si3bike CH.
nporpammupoBanus | 2. S3eik C#. CTaHmapTHBIA BBOJ-
C# BEIBOJ. BcrpoeHHble  QyHKIMH.
Matematudyeckue QyHKIIUH.
3. A3bik C#. OnepaTopsl YCIOBUS U
BbIOOpA. [IUKITEL
4. Azpik C#. OyHKIHN.
5. SA3bIK CH#. Maccussl:
OJITHOMEPHBIE, MHOT'OMEPHBIE,
«3y0YaTteiey.
6. A3k C#. PaboTa co cTpokamu.
4.2 O0BEKTHO- 7. Onucanue knacca B C#. Ilona u | 3. Iloctpouts cucremMy KiaccoB JUIs
OpPHEHTUPOBAHHOE cBoiicTBa  Kkimacca.  OnMcaHue | OMUCAHUSI  IUIOCKMX  TI'€OMETPHYECKHX
NpoOrpaMMHUpPOBAaHUE | METONIOB  Kiacca.  [lapamerpsl | ¢uryp: Kpyra, KBajapara, MpsiMOYTOJIEHUKA.
Ha C# METOJIOB. ®opmanbhbie | [IpenycMOoTpeTh MeETONBI JIISL  CO3/IaHUs
napameTpahl. dakTnyeckre | 0OBEKTOB, IEPEMELICHUS] Ha IUIOCKOCTH,
napameTphl. Merto bt C | I3MEHEeHHsT pa3MepoB W IOBOPOTa Ha
MPOU3BOJIBHBIM KOJIMYECTBOM | 3aJIaHHBIA yTroJl.
napameTpoB. 4. Iloctpouts  omnmcaHue  Kiacca,
8.  KOHCTPYKTOpBI  3K3eMIUIIPOB | coaepKamero WHGOPMALUI0 O IOYTOBOM

kiacca. HacienoBanue MeTosioB U
CBOMCTB Kiacca. VHKancymsius.
[omumopduszm. O6nacThb
BHUJIMMOCTH IIEPEMEHHOM.

9.  HWurepoeiicel.  ITleperpyska
METOJI0B HHTEP(DECOoB.

agpece  opraHusauuu. IIpemycMorpers
BO3MOXXHOCTb ~ Pa3/€JIbHOIO  HM3MEHEHHUS
COCTaBHBIX 4YacTeW ajpeca, CO3JaHUs U
YHHUYTOXKEHHS] 00bEKTOB 3TOTO KJIacca.

5. Azvix npocpammuposanust Python

5.1 CunTakcuc,
OCHOBHBIE
ANTOPUTMHUYCCKUC
KOHCTPYKIIUH H
CTaHIapPTHBIC
MOJTYJIU SI3bIKA

10. IIporpamma Ha Python ¢ Touku
3peHHUsl HUHTEepIpeTaropa. THIIbI
JTAHHBIX. [MocnenoBaTebHOCTH
omepaTopoB. OmnepaTopsl yCIOBHSA
n BeIOOpa. Iluwxmel.  DyHKIHH.
Uckniouenus.

5. Peamu3oBaTh COPTUPOBKY MaccHBa
METOIOM ITy3bIphbKa Ha si3bike Python.

6. Peanmn3oBaTh yMHOKEHHE MAaTpHIl Ha
s3pIke Python.
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11. Tlonarue «Moaymnb» B S3bIKE

Python. ITaker MOJIyJICH.
Unrepdetic monyns. Berpoennsie
GbyHKIUH. OyHKINN

npeobpa3oBaHus TUIOB. YHCIIOBEIC
Y CTPOKOBBIE (DYHKIIHH.

5.2 I'paduueckmii
uHTepderic
HOJTB30BATEIIS B

Python

12. BosMoxxHOCTH TpadudecKon
oubnmmorekn  BumketoB  (TK).
Kiaccsl BUIKETOB.

13. Co3nanne "
KOH(QHUTYpHPOBaHHE BUIKETA.

14. Bumxer QopMaTHPOBAaHHOTO
TEKCTA.

15. MeHemxepbl pacON0KEHHS.

7. PeanmzoBath rpaduueckuil mHTEpdEiic
JUIi  alroputMa  TeHepaludd  4Yucell
OubdoHauYmH.

8. PeammzoBate rpaduueckuii mHTEpdEiic
IUISL QJITOPUTMa TeHEPalK POCTHIX YUCET.

5.3 DnemMeHTH 16. Merons ompenenenus | 9. PeannzoBaTh BBIBOJ MPOCTHIX YMCEN Ha
(yHKIIMOHATEHOTO (GYHKIMU: ¢ MOMOIIBIO orepaTopa | si3bike Python.
nporpammupoBanus | def u lambda-seipaskerus. 10. Peanu3zoBath BeIBOI urcesr OuboHauIH
B Python 17. Crucok dopmanbHbIX | Ha s3bike Python.

napaMeTpoB. Teio ompeneieHus

(yHKITHH.

18. Pexypcusi. @DyHKOMH Kak

napameTpbl u pe3yibTart.

UtepaTopsl.
5.4 OOGBeKTHO- 19. OOBeKTHI B Python. | 11. TloctpouTh cHCTEMY KJIACCOB JUIs
OPHEHTHPOBAHHOE Onpenenenue, KOHCTPYKTOD, | OMUCaHUsl  IUIOCKMX  T'€OMETPHYECKHX
IpOrpaMMHUPOBaHKUE | IECTPYKTOP, METOJIBI Kitacca. ¢buryp: Kpyra, KBajgpara, MpsIMOYyrOJIbHHUKA.
B Python 20. Ocobennoctn wHKancymsauuu B | [IpeqycMoTpeTs MeTompl Uil CO3MaHUS

Python. Jloctym Kk cBoiicTBaMm.
CokpeiTHE JIaHHBIX.
[omumopdusm. Umuranus THITOB.

00OBEKTOB, MEPEMEIICHUSI Ha IUIOCKOCTH,
U3MEHEHUs pa3MepoB M TIOBOpOTa Ha
3a/1aHHBIN YTOIL.

12.  TloctpouTs  ommMcaHue  Kjacca,
cojJiepkaiiero MH(GopMalmio 0 MOYTOBOM
aapece  opraHmsanuu. lIpemycMmoTpeTh
BO3MOXXHOCTh ~ Pa3/IeIbHOTO  HM3MEHEHUS
COCTaBHBIX 4YacTell ajapeca, CO3JaHHS U
YHAYTOXKEHHsI 00BEKTOB 3TOTO Kiacca.

CocraButens (u):

ctapmuii npenojasarenb kapeapsl MOMM T"aBpunosa 10.C.

(Pamunua, unuyuansl u dondicHocms npenodasamens (eii))
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