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1 I_Ie.Jm, 3ala'Yi U IVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyqunﬂ nmo TMCHOMIIJIMHE

]_IGJ'IB npenoaaBaHus AUCHUIIIIMHBL

@®opmMupoBaHUE y CTYAECHTOB COBOKYITHOCTH CHUCTEMAaTH3UPOBAHHBIX 3HAHHH O MOJEIAX
O00BEKTOB  MPOPECCHOHATBHON  JICATEIIBHOCTH, pEAJM3yeMbIX Ha OCHOBE  IPHKIIAIHBIX
MH()OPMAIIMOHHBIX CPEACTB M TEXHOJIOTH.

3aI[aLII/I HU3YUCHUA JUCHUIIIIMHDBL

Osnanenne wHOpMamueil o MOIENAX M METOAAX, HCIOIB3YyEMBIX MpPU TPOEKTHBIX H
UCCIIEIOBATEIBCKUX padoTax B 00IaCTH MPO(ECCHOHATEHON IEATEIbHOCTH;

MIOJTy4eHHE HaBBIKOB IPUMEHEHHSI COBPEMEHHBIX MOJIENICH 1 METO/IOB TIPH

peleHnn 3a1a49 NpoQecCHOHATBHOMN eI TeTFHOCTH;

(dopMHpoBaHHE YMEHHS UCIIOJIB30BAaTh IPOTPAMMHBIE CPE/ICTBA aBTOMATU3AIMN MPOEKTHBIX
U MICCIICZIOBATEIIBLCKUX PadOT.

OOydenue Mo AUCUUIUIMHE HANpPaBICHO Ha (OPMHUPOBAHUE Y OOYUAIOIIUXCS CIEAYIOIINX

KOMIIETEHIIUH:
Koa v HaumMeHoBaHue KOMIIETEHII M NHauKaTopbl 10CTHXKEHUSI KOMIIETeH U
[IK-3. Cnoco0Oen pazpabartbiBaTh TpeOoBanus | MIIK-3.1. 3Haer BO3MOXXHOCTHU

U IPOEKTUPOBATh IPOrPaMMHOE 00ECTIEUEHUE | CYIIECTBYIOIEH MPOrpaMMHO-TEXHUYECKON
ApPXUTEKTYPBI; BO3MOKHOCTH COBPEMEHHBIX U

MEPCTIEKTUBHBIX CpEeICTB pazpaboTku
MPOTPaMMHBIX  MPOAYKTOB, TEXHUYECKUX
CPEIICTB; METOJI0JIOTUU pa3paboTku

nporpaMmMHOTO obecreyeHnss W TEXHOJIOTUH

nporpaMMHupOBaHUs; MCTOO0JIOTUHN u
TCXHOJIOI'NH IMPOCKTUPOBAHUA u
HCIIOJIb30BaHUA 0as JaHHBIX SI3BIKH
dbopmanmuzanuu (GYHKIIMOHATTBHBIX
cnenuuKanuii;  METOABI W IPUEMBI
dopmanmzanum 3amad; METOABI M CPENCTBA
NPOEKTUPOBAHUS POrPaMMHOTO
oOecrieyeHHs;  METOOBl M CPEICTBA
MMPOCKTUPOBAHUA IporpaMMHBIX
uHTEepdeiicoB;  METOOsl M CpEACTBa

NPOCKTHPOBAaHUS 0a3 MaHHBIX; MPUHIUITHI
MOCTPOCHHUS  APXUTEKTYPHl MPOrPAMMHOTO
obecriedeHNsT W BHIBl  APXHUTEKTYPHI
OPOTPaMMHOTO  OOECIEYeHHs;  THIIOBHIC
peuieHus, OnbIMoTEKH POTrPaMMHBIX
MOJyned, malloHbl, KiIacchl OOBEKTOB,
UCIIOJIb3yEMBIE pu pa3paboTke
IPOTPaMMHOTO 00ecTIeUeHus; METObI
U CPE/ICTBA MPOCKTUPOBAHUS MPOrPAMMHOTO
obOecrieueHnss W 0a3 JaHHBIX; METOJBI U
CpeAcTBa TPOEKTHPOBAHUS IMPOrPaAMMHBIX
uHTEpErCcoB.




UIIK-3.2. VYMeer mnOpoBOAUTH  aHAIU3
UCIIOJIHEHUSI TpeOoBaHMI; BbIpabATHIBATh
BapHUaHTbI peanu3anuu TpeOOBaHUH;
NPOBOJUTh  OLIEHKY U OOOCHOBaHUE
PEKOMEHAYEMBIX pPEIeHHH; OCYIIEeCTBIATh
KOMMYHHUKAllMM  C  3aWHTEpECOBAHHBIMHU
CTOpPOHAMHM; BBIOMpATh CPE/ICTBA peaTn3aluu
TpeOOBaHUH K MPOrPaMMHOMY 00ECIIEUECHHUIO;
BbIpabaTHIBaTh BapHaHThI peanuzanuu
IPOrPaMMHOTO  OOECHEYEHHUs; TMPOBOJIUTH
OLIEHKY M OO0OCHOBAaHUE PEKOMEHIYEMBIX
pELIeHN; OCYIECTBIATh KOMMYHUKALUU C
3aMHTEPECOBAHHBIMU CTOpPOHAMH;
UCTOJIb30BaTh  CYIIECTBYIOIIUME  THUIIOBBIE
pemieHUss W MAOJIOHBI  MPOEKTHPOBAHUS
IPOTPAaMMHOTO  OOECTIEYEeHHUs; TMPUMEHATh
METOJbl U  CpEeACTBAa  INPOEKTHPOBAHUS
NPOTPAMMHOTO  OOECTIEYeHHS,  CTPYKTYpP
JaHHBIX, 0a3  JaHHBIX, MPOrPAMMHBIX
UHTEp(EICcOB; OCYIECTBIATH KOMMYHHUKALIUU
C 3aMHTEPECOBAHHBIMU CTOPOHAMH.

UIIK-3.3. Bnaneer COBPEMEHHBIM
MHCTPYMEHTApUEM U CpelaMH pa3pabOTKU
IIPOrPaMMHOT0 KOJa; COBPEMEHHBIM
MHCTpyMEHTApUEM u cpenaMu
IIPOEKTUPOBAHMUSL ~ MPOrPaMMHOIO  KOJa,
Metonamu TectupoBanus [10.

2 MecTo IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

I[I/ICLII/IHJ'II/IHEI OTHOCUTCA K 4YacCTu,

cucteMm, CHCTEMHOE MPOrpaMMHUPOBaHUE.

dbopmupyeMoil yuyaCTHHKaMu 00pa3oBaTeIbHbBIX
OTHOIIEeHUH Os1oka b1 1 MeXauciMIIIMHApHO CBSi3aHa ¢ MOIEPKUBAIOIIMMY TUCHUIUIMHAMU: basbl
naHHbIX, OCHOBBI NPOEKTUPOBaHUS 0a3 JaHHBIX, Pa3paboTka KOpHOpaTHBHBIX WH(POPMAIIMOHHBIX

3 Crpykrypa M coep:KaHue TUCHUIIAHBI

OO61as TpyA0eMKOCTh AUCHHUIUIHMHBI COCTaBISAET 5 3aueTHhIX eauHuIb (180 uaca).

3.1 Buabl y4eOHoi1 padoThbl M TPYA0EMKOCTH JIs1 04HOI (POPMBI 00yUeHus!

Ne Bux yueonoii pagorsr KonuuectBo CemecTtpsl
n/n 4acoB 6 7
1 | AyautopHble 3aHATHSA 72 36 36
B Tom uucne:
1.1 | Jlekuuu 36 18 18
1.2 | CemuHapcKue/mpakTHYECKUE 3aHATHS




1.3 | JlabopaTopHbI€ 3aHATUS 36 18 18
2 | CamocTosiTesqibHAA padoTa 108 54 54
3 | IIpomekyTOoYHast aTTeCTalUsA
3ayer, nud.3ager 3auyer Jud.3auer
Hroro: 180 90 90

3.2 TemaTn4ecknii JIAH U3yYeHHUS JUCHUILINHBI JJI OYHOH (DOPMBI

o0yueHust

3.2.1 Ouynas ¢opma o0ydeHus

TpyroeMkocTh, 4ac
AyauropHas pa6ora ;E
~ o = )
Ne Pa3nenni/Tembl < q§) :% < éu % % q:a s
n/n AUCHUTIIHHBI Beero | = &é Sl o E|l 22| 88
| SES| 2Bl E2| &
=S| £28 88 23| ¢
o o < e = =
O B = = &)
1 IlonsiTHE TPOrpaMMUPOBAHUS; 20 4 4 12
[IporpamMHasi HHKEHEPHsI
2 WNHTerpupoBaHHbIE CPEIbI 20 4 4 12
IPOrpaMMUPOBAHUS
3 Merononoruu nporpaMMHUpOBaHUs, 22 4 4 14
HACTpOWKa yCTPOUCTB; MalnHHbIE U
MalIMHHO-OPUEHTUPOBAHHBIE SI3bIKU
4 S13bIKM IPOTpPaMMHUPOBAHUS BBICOKOTO 22 4 4 14
YPOBHS
5 CTpyKTypHOE IpOrpaMMHUPOBAHUE; 22 4 4 14
[IponienypHO-OpHUEHTUPOBAHHOE
IPOrpaMMHUPOBAaHUE
6 OOBEKTHO-OPUEHTHUPOBAHHOE 22 4 4 14
IPOrpaMMHPOBAaHUE
7 OOBEKTHI 337124 ¥ 00BEKTHI MPOTPAMM 24 4 6 14
8 [IpoexTupoBaHuE apXUTEKTYPHI 28 8 6 14
MPOTPAMMHON CHCTEMBI
Hroro 180 | 36 36 108

CraTudecku WH AUHAMHUYCCKHU  KOMIIOHYCMBIC

3.3 Coneprxkanue QM CIUILTAHBI

[TonsaTne nporpammuposanus; [IporpaMMHas HHXKEHEpUs
HHTerpupoBaHHbIE Cpebl IPOrpaMMHUPOBaHUS;
Crienmanu3upoBaHHBIM TEKCTOBBIA PENAKTOP

Metononoru MpoOrpaMMHUPOBAHUS, HACTPOMKA YCTPOMCTB; MalMHHBIE W MAaIUHHO-
OpPUEHTUPOBAHHBIE SI3bIKU
OcHOBHBIE CXeMBbl NPeoOpa3oBaHUs MCXOAHOTO MOAYJS B HCIOJHAEMBIH MOJIYJb;

IIPOrPaMMHUPOBAHHUS
Hcropus nporpaMMHUpOBaHHMsI, NEPBBIE ABTOMATUYECKUE BBIYHUCIUTEIN; BO3HHKHOBEHUE
A3BIKOB ITPOIrPAMMHUPOBAHHUS
S13bIKM IPOTPaMMUPOBAHHUS BBICOKOT'O YPOBHS;

OMONMMOTEKH;

CocTaBHBIE

qaCTu

CHUCTCMBI




JlocTOMHCTBA ¥ HEAOCTATKU SI3bIKOB BBICOKOT'O YPOBHS

CrpykrypHOe nporpammupoBanue; [IporeaypHo-opueHTHpOBaHHOE TPOrPaMMUPOBAHNE

OOmBexThl, aTpulyThI, METOABI; PazpaboTka 00bEKTOB

Wukancynsuus, nonumopdusm, Hacae10BaHUE

OOmBekTHI 337124 1 00BeKTHI IporpaMM; [locTaHOBKa 3aaun pu pa3paboTKe MporpamMm

[IpoekTupoBaHue AapXUTEKTYphl MPOrPAaMMHOM CHUCTEMBI; MeToabl MPOEKTUPOBAHUSA
IporpaMM, OPHEHTHUPOBAHHbIE HA 00PaOOTKY

MeToapl NPOEKTUPOBAHUS MPOrpaMM, OPUEHTHUPOBAHHBIE HA HCIIOJIB30BAaHUE CTPYKTYP
TAHHBIX

MopenupoBaHue py pelieHUH 3a1a49 MporpaMMupoBanust; PaspadoTka anropurMma; [Ipomecc
IIPOrPaMMHUPOBAHUS

Kackannas cxema >KU3HEHHOTO IIMKJIA TPOTPaMMBI;

HrepannonHas cxema ;KM3HEHHOTO LIUKJIa IPOrpaMMBbl

3.4 TemaTuka J1200paATOPHBIX 3AHATHH

JlaGopaTopHas paboTta 1. 3HaKOMCTBO ¢ OKPY>KEHHEM JIJIsI pa3pad0TKH

JlabopatopHas pabora 2. luddepenupoanne GyHKINH

JlaGopaTtopHas pabota 3. Beruncnenue onpenenéHHbIX HHTETPAJIOB

JlaboparopHast paboTa 4. PemieHue HeMMHEHHOTO ypaBHEHUS

JlaGopaTtopHnas pabota 5. HaxoxaeHue sxctpemyma GyHKIUNA

JlaGopatopHasi pabota 6. BekTopsl, MaTpuubl U CHCTEMBbl JIMHEHHBIX anreOpandecKux
ypaBHEHUH

JlaGopatopnass pabora 7. Pemenune nuddepeHIUaNbHBIX ypaBHEHHH W CHCTEM
nudepeHIATbHBIX YPaBHCHUH

JlaGopatopHas pabota 8. IHTepnosus u 3KCTpanonsauus GyHKInH

JlaGopaTopHas padota 9. MatemaTuieckas 00pab0TKa HKCIIEPUMEHTAIIbHBIX TAHHBIX

4 YdyeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHue

4.1 HopmatuBHbie 10KyMeHTHI 1 'OCThbI

1. ®enepanbublii 3akoH OT 29 nexadps 2012 roga Ne 273-03 «O6 ob6pazoanuu B Poccuiickoit
Oenepanun» (C I3BAMEHEHUSIMU U JIOTIOJTHEHUSIMU );

2. denepanbHblil TOCYAapCTBEHHBIH 00pa3oBaTeIbHbIN CTaHAAPT BHICIIEr0 0Opa30BaHUSA -
OakanmaBpuat 1o HampasieHuto noAarotoBku 09.03.01 MHdpopmaTtrnka u BEIYUCIUTEIbHAS TEXHUKA,
yTBepkAeHHbIHN [Ipukazom MunuctepcrBa oOpa3zoBanus u Hayku PO ot 19 cents6ps 2017 r. N 929
"O0 yTBepkIeHUH (eaepabHOTO. .. Penakius ¢ m3menerusiMu N 1456 ot 26.11.2020.

3. Ilpukaz MunuctepctBa oOpa3oBanuss u Hayku PD ot 05 ampens 2017 r. Ne 301 «O6
yrBepkaeHun llopsaka opraHuzalvd M OCYIIECTBICHHUS 00pa30BaTENbHOM JEATEIBHOCTH IO
00pa3oBaTeNIbHBIM MPOrpaMMaM BhICILIEr0 00pa30BaHus — MporpaMmam OakajiaBpuara, mporpaMmamM
crenuainuTeTa, IporpaMMaM MarucTpaTyphl;

4. Tlopsimok NpoBeNeHMs TOCYIApCTBEHHOM HTOrOBOM aTTecTalMu MO 00pa3oBaTeIbHBIM
porpaMMaM BBICHIETO0 00pa30BaHUsI — IporpaMMaM OakallaBpuaTa, MporpaMMaM CIelHaInTeTa U
porpaMMaM MarucTpaTypbl, yTBepKIeHHbIH npukazoM MunoopHayku Poccun ot 29 urons 2015 .
Ne 636;

5. TlonokxeHue O MPAKTHUYECKOW MOATOTOBKE OOYYAIOIIUXCS, YTBEPXKIEHHOE NPUKA30M
MunuctepcTBa HaykM M BbIclIero oOpaszoBaHusi Poccuiickoit ®epepanun 1 MuHuctepcrsa
npocsenienus Poccuiickoit denepanuu ot 5 aBrycta 2020 r. Ne 885/390.

4.2 OcHOBHas JqUTEPATYypAa

TexHonoruu mporpaMMupoBaHus : yaeoHoe nmocodue / A. B. I'aiinens, A. B. bnaros, B. .
ITpouenko, A. C. llupokanes. — Camapa : Camapckuii yausepcurer, 2020. — 108 c. — ISBN



978-5-7883-1554-6. — TekcT : 21eKTpOHHBIN // JIaHb : 371€KTPOHHO-OMOIMOTEYHAs CUCTEMa. —
URL.: https://e.lanbook.com/book/189025 (mara obpamenus: 28.09.2023). — Pexum goctyna: s
aBTOPU3. TI0JIb30BATEIICH.

4.3 lonoiHUTEJIbHAS JIUTEPATYypa

CemkuH, A. O. HuadopmanumonHsle TexHoiorud. OOmue BOMPOChl HHPOPMATHUKH,
QITOPUTMHU3ALMN U TIporpaMMHpoBaHus : yueOHoe mocobue / A. O. CemkuH, A. C. Ilepun. —
Mocksa : TYCVYP, 2020. — 163 c. — ISBN 978-5-86889-898-3. — Tekcr : anexkTpoHHbIi // Jlans :
IeKTpOHHO-OMOMMoTewnass cuctema. — URL:  https://e.lanbook.com/book/313442  (nara
obpamenus: 28.09.2023). — Pexxum gocTyma: uis aBTOPU3. MOJIb30BaTENCH.

4.4 JnekTpoHHBIE 00pa3oBaTeIbHbIE PECYPChI

DO0P https://online.mospolytech.ru/course/view.php?id=11864

OBC IPR SMART (https://www.iprbookshop.ru/)

OBC Jlans (https://e.lanbook.com/)

O6pazoBarenpHas miatdopma FOpaiit. s By30B u ccy3os (https://urait.ru/)

4.5 JInnieH3u0HHOE ¥ CBOOOHO pPacCIpoCTpaHsieMoe NPOrpaMMHOe
odecrieyeHue

Visual Studio Code

Bpayzepst Chrome, Edge, Firefox

OpenVPN c npaBamu 11 3amycKa y CTyI€HTOB
FileZilla

PuTTy

Git

Node.js 18

Python 3.10

Wireshark

0. ITporpamma MathCAD

e S R e

5 MarepuajbHO-TEXHHYECKOE O0ecIeYeHue

JInst mpoBenieHus TabOPaTOPHBIX pabOT M CaMOCTOSTEIBHONW PabOThl CTYACHTOB MOIXOISAT
ayJIUTOPUHU, OCHAICHHBIE KOMIBIOTEpPAMH C MPOTPAMMHBIM 00ECIeYeHHEM B COOTBETCTBUHU CO
CIIMCKOM B ITyHKTE 4.5 ¥ OJKTIOYCHHBIC K HHTEPHETY.

Yucnao paboyux MecT B ayIUTOPUU JIOKHO OBITh JOCTAaTOYHBIM MJisi OOeCTedYeHHUs
WHIVBHyaTbHON pabOThI CTYACHTOB.

Pabouee mecTo npenoaaBatens A0HKHO OBITh OCHAIIEHO KOMITBIOTEPOM € OJKIIOUEHHBIM K
HEMY ITPOEKTOPOM HJTM HHBIM aHAJIOTHYHBIM IO (YHKIMOHAIFHOMY Ha3HAUEHHIO 000PYI0BaHUEM.

6 Meroanuyeckne peKOMeHAAUMHU

6.1 MeToau4yecKkue peKoOMeHIAMH /ISl TIPenoaBaTeJisi 10 OPraHu3alun
00y4eHus

1. IIpy IOATOTOBKE K 3aHATHAM CIIEAYyeT NpeABapUTEeNbHO MpopaboTaTh MaTepuall 3aHATHUS,
IIPEAYCMOTPEB €r0 MOoJIayy TOYHO B OTBEAECHHOE UISI 3TOTO Bpems 3aHATHs. ClielyeT NOArOTOBUTH
HEOOXOIMMBIE MaTepHajbl — TEOPETUYECKHE CBEACHUS, 3a1auu U jap. [Ipu mpoBeaeHuu 3aHATHSA
clielyeT KOHTPOJMPOBATh MOJauyy MaTepHaja U pelieHHe 3aJaHuil ¢ y4eToM yueOHOro BpPEeMEHH,
OTBEJICHHOTO IS 3aHATUS.


https://online.mospolytech.ru/course/view.php?id=11864

2. Tlpu mpoBepke pabOT W OTYETOB CJIEAYEeT YYHUTHIBATH HE TOJBKO NPABHILHOCTH
BBIMIOJIHEHMS 3aJaHuil, HO M ONTHUMAJIbHOCTh BBHIOPAHHBIX METOJOB pEIICHUS, NPABUIHLHOCTH
BBITIOJTHEHHSI BCEX €r0 LIAroB.

6.2 MeToanyeckue yKa3aHus JJIsl 00yYAIOIIUXCH M0 OCBOCHUIO U CHUIIINHbBI

N3ydyeHne TUCHUILINHBI OCYIIECTBIISIETCS B CTPOIOM COOTBETCTBUU C LIEJIEBOI YCTaHOBKOM B
TECHOM B3aUMOCBS3H yueOHbBIM MI1aHOM. OCHOBOI TEOPETUUECKON MOATOTOBKH CTYJIEHTOB SIBJISIOTCS
JEKIMU U CaMOCTOsITebHAs paboTa.

B mpouecce camocTosITeNbHOW pabOThl CTYIEHTHI 3aKPEIUISIIOT U YIIyOJstOT 3HaHWUS,
IIOJIy4Y€HHBIE BO BPEMS ayJUTOPHBIX 3aHATHI, TOTOBATCSA K IMPOMEKYTOYHOM aTTECTALlMU, a TaKKe
CaMOCTOSITENIbHO M3Y4alOT OTJEJIbHbBIE TEMbl YUEOHOH MPOTrpaMMBbl.

Ha 3aHATHAX CTyIEHTOB, B TOM YHCJE IPEANOJIAraOIMX NPAKTUYECKYHO NEATEIBHOCTD,
OCYILIECTBIISIETCS 3aKPETJICHUE MOJTYYCHHBIX, B TOM YHCJIE U B IPOLIECCE CAMOCTOSTEIBHOM paboTHl,
3HaHui. Oco0oe BHUMaHME OOpallaeTcsd Ha Pa3BUTHE YMEHUI M HAaBBIKOB YCTAHOBJIEHUS CBSI3U
HOJIOKEHUN TEOpUH C MPOPECCHOHATBHON IEATEIbHOCTHIO OYAYIIEro CIeHUAINCTA.

CamocrosTenbHas paboTa OCYIIECTBIAETCS MHAMBHIYadbHO. KOHTPOJIb caMOCTOSTEIBHOM
paboThl opranusyercs B IBYX Gopmax:

. CaMOKOHTPOJIb M CAMOOLICHKA CTY/ICHTA;

. KOHTPOJIb CO CTOPOHBI ITpenoaBaTeiel (TEKYIUI U IPOMEKYTOUHBIN ).

Texymuii KOHTPOJIb OCYIIECTBIIACTCS Ha Ay AUTOPHBIX 3aHATHIX.

Kpurepusimu o1leHKH pe3yIbTaTOB CAMOCTOATEIBHON pabOThI CTyICHTA SBISIOTCA:

. YPOBEHb OCBOEHHSI CTYJICHTOM Y4eOHOTO MaTepHara,

* YMCHUA CTYACHTA HCIOJB30BATH TCOPCTUUCCKHUC 3HAHHA IIPU  BBINIOJHCHUU
NPaKTUYECKHX 3a/1aY;

. c(hOpMHUPOBAHHOCTH KOMIIETCHIINI;

. odopmIIeHHe MaTepraja B COOTBETCTBUH C TPEOOBAHUSMH.

[IpuBercTBYeTCs 00CYKACHHUE CaMUX 33JaHUH C IPYTMMHU CTyJIE€HTaMU: MOKHO KaK JaBarth,
TaK M IOJIy4aThb COBETHI IO OOLIEH CTpaTeruy BBINOJHEHHMsS M W3y4YeHHs MaTepuala, JaBaTh U
[I0JIy4aTh MOMOIIb B oTiaake. OaHAKO MHUcaTh KOJA CTYACHT JIOJDKEH CaMOCTOSATENbHO. JlenuThes
KOJZIOM WJIH IIUCATh €r0 COBMECTHO 3AMPELLEHO.

7 @oHI OLIEHOYHBIX CPEACTB

7.1 MeToAbl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTATOB 00y4eHus!

Pabora Ha nexkuuun

JIEKIIMOHHBIC 3aHATUS BKJIIOYAIOT W3JI0KECHUE, OOCYXKICHHE W Pa3bsiCHCHHE OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ nu BOHpOCOB I/13y‘-Ia€MOI71 JUCHUIIIIMHBI, 3HAaHHUC KOTOpI)IX HCO6XOI[I/IMO B XOJIC
peanu3aly BceX OCTaJIbHBIX BUIOB 3aHATHI U B CAMOCTOSITEIILHON paboTe cTyneHToB. Ha mekiusix
CTYJEHTBl TOJYy4yaloT caMmble HEOOXOAMMBbIE 3HaHMS MO H3ydaemol mnpobieme. HenpemeHHBIM
YCIIOBHEM JJIs1 TITYOOKOTO ¥ MPOYHOTO YCBOCHHUSI yUEOHOTO MaTepuaa sBIseTCsS YMEHUE CTYICHTOB
COCpeI[OTOquHO CJ'IYHIaTI) JICKIIMH, aKTHUBHO, TBOpLIeCKI/I BOCHpI/IHI/IMaTB n3Jj1aracMbI€ CBCICHUSI.
BHuMaTenpHOE CiyIIaHue JICKIMH MPEInojaracT HHTEHCHBHYIO YMCTBEHHYKO JIEATEIBHOCTh
CTy,I[GHTa. KpaTKI/Ie 3alIucu J'IeKIIHfI, KOHCHCKTI/IpOBaHI/Ie HUX IIoMoract YCBOI/ITI) MaTepI/IaJ'I. KOHCHGKT
ABIISIETCS TIOJIE3HBIM TOTJa, KOTJa 3alMucaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE. 3amuCh JICKIIHMA
PEKOMEHIyeTCSI BECTH 110 BO3MOXKHOCTH COOCTBEHHBIMH (POpPMYITUpOBKaMH. JKenareabHO 3ammch
OCYILECTBIISATH HA OJTHOM CTPAHHMIIE, & CIICIYFOILYI0 OCTaBIIATh JUIsl IPOPAOOTKH yueOHOTO MaTepraia
CaMOCTOSITENIBHO B JIOMAIIHUX yCJIOBUSAX. KOHCIEKT sydllie nmoapa3iensTh Ha MyHKTHI, naparpagsl,
coOioiasi KpacHylo CTpoKy. [IpuHIUMNHaIbHBIC MeECTa, OMNpeneieHus, (GOpMyJbl Cciexyer
COIMPOBOXKIATH 3aMeYaHusIMH. PaboTast HaJl KOHCIIEKTOM JISKIIH, BCET/Ia CIIeAYyeT UCIIOB30BaTh HE
TOJILKO OCHOBHYIO JIMTEPATypy, HO U Ty JIUTEPATypy, KOTOPYIO IOMOJHHUTEIBHO PEKOMEHIOBAI
JICKTOP.

[IpakTryeckue 3aHATUSL



[ToaroToBKY K NpakTUYECKOMY 3aHSATHIO CJIelyeT HAaUMHATh C O3HAKOMIICHUS C JIEKIIMOHHBIM
MaTepruaioM, C N3y4eHHMs IUIaHA MPAKTUYECKUX 3aHATHH. OnpeAenuBIINCE ¢ TPOOIeMOH, ClIemayeT
00paTUThCS K pEKOMEHyeMOi uTeparype. BiageHrne NoHATHIHBIM armapaToM H3y4aeMoro Kypca
SBIISIETCSI HEOOXOANMBIM, TIOATOMY TOTOBSICH K IPAKTHUECKUM 3aHATHUSM, CTYACHTY CIEIyeT aKTHBHO
MI0JIb30BATHCS CIIPABOYHOM JIUTEPATYPO: SHIUKIONEIUIMH, CIOBapsMH U Ap. B xone npoBeneHus
NPaKTHYECKUX 3aHATHH, MaTepual, W3JaraeMblii Ha JIEKIUAX, 3aKPEIUIeTCs, pacUIMpsieTcss |
JIOTIONTHSIETCA TIPU TOATOTOBKE COOOLICHUH, pedepaToB, BBHIOJHEHUH TeCTOBBIX paboT. CTemneHb
OCBOCHUSI KaXKI0H TEMBI OIIPEIEIISIETCS IPETIoJaBaTeNIeM B X0/1€ 00CYKIACHUS OTBETOB CTYICHTOB.

CamocrostenpHas pabora

CryneHT B mpomuecce oOy4eHHUsS JODKEH HE TOJBKO OCBOUTH y4eOHYIO Mporpammy, HO H
npruoOpecTH HAaBBIKM CaMOCTOSTENbHOM paboTbl. CamocrosiTenbHas pabdoTa CTYIEHTOB HIPAET
BOXHYIO DPOJIb B BOCIHTaHWU CO3HATEIBHOTO OTHOIICHHWS CaMHX CTYACHTOB K OBJAJCHHUIO
TEOPETUYECKUMU M TPAKTHUECKUMH 3HAHUSMM, MPUBUTUM WM TPHUBBIYKH K HAIMPaBICHHOMY
MHTEIIEKTyaJIbHOMY Tpyy. CamocTosiTenbHast paboTa MPOBOANTCS C IEIIbIO YTy OJIeHHS 3HAHUH 10
JUcuuIuIiHe. Matepuan, 3aKOHCIIEKTUPOBAHHBIA Ha JIGKLIUAX, HEOOXOIUMO PEryJIsipHO JOTOIHATh
CBEJICHHSMH W3 JHUTEPATyPHBIX MCTOYHHMKOB, IPEICTABICHHBIX B pabodell mporpamme. M3ydeHue
JUTEPATyPHI CIEAyEeT HAYMHATH C OCBOCHHSI COOTBETCTBYIOILINX Pa3/1eJ0B TUCIUILIMHBI B yUeOHUKAX,
3aTeM 03HAKOMUTHCS C MOHOTPAGHSIMU HIIH CTAThSIMH IO TOH TEMaTHKE, KOTOPYIO U3y4aeT CTYACHT,
U TI0CJIE 3TOro — C OpOUIIOpaMU M CTaThsIMH, COJAEP)KAIlMMU MaTepHuall, JAIOUMA yriyOneHHoe
IPE/ICTaBICHNE O TeX MM MHBIX aCHEeKTaxX paccMaTpuBaeMoi mpooiemsl. [ paciupeHus 3HaHUH
[0 JTUCHUIUIMHE CTYICHTY HEOOXO0MMO UCIONIb30BaTh HTEpHET-pecypchl U CelnaIu3uPOBAHHBIC
0a3pl JaHHBIX: MPOBOAMTH MOUCK B PA3JIMYHBIX CHCTEMax M HCHOJIb30BaTh MaTepHAJbl CAWTOB,
PEKOMEHIOBaHHBIX MPETIOIaBaTeNIeM Ha JICKIIMOHHBIX 3aHATHSIX.

TloaroroBka k ceccuu

OCHOBHBIMU OPHEHTUPAMH TPH IMOATOTOBKE K MPOMEKYTOUHON aTTECTAIlMU IO AUCLIUTUINHE
SBJISTFOTCS] KOHCIIEKT JICKIIUH M TIepedeHb PeKOMEHIyeMol auTepaTypbl. [Ipu moAroToBke K ceccuu
CTYACHTY CIIelyeT TaK OpraHu30BaTh y4eOHYI0 paboTy, 4TOOBI Mepe ] NepBbIM THEM Hayasla CECCUU
ObUTH CaHBI M 3aIlWIIEHBI BCE MpakTHYeckue padoTsl. OCHOBHOE B MOATOTOBKE K CECCHH — 3TO
IOBTOPEHHE BCEr0 MaTepualia Kypca, 10 KOTOpOMY HEOOXOAMMO MpOWUTH arrectauuio. Ilpum
HOATOTOBKE K CECCHM CIIEAyeT BECh 00BEM pabOTHl paclpefensTb PAaBHOMEPHO IO JTHSM,
OTBEJICHHBIM I IOJTOTOBKH, KOHTPOJIMPOBAThH KAXK/IbIH J€HBb BBITOJHEHHS PaOOTHI.

7.2 llka1a 1 KpUTEPUH OLCHUBAHMS Pe3yJIbTATOB 00y4eHUsI

Kpurepuu orieHkH BBITOTHEHUS! TECTOBOTO 3aJaHUs

Ouenka Kputepun oriennBanus

HeynosnerBopurensHo or 0% nmo 30% mnpaBUIBHBIX OTBETOB W3 OOIIET0 YHCIA
TECTOBBIX 3aJaHUN

VY noenerBoputenbHO OT 31% nmo 50% mpaBUIBHBIX OTBETOB M3 OOIIETO YMCIA TECTOBBIX
3aJaHui

Xopor1io oT 51% 1o 80% mpaBUIBLHBIX OTBETOB M3 OOIIIETO YMCIIa TECTOBBIX 3aJaHUI

OTinyHO oT 81% 10 100% mpaBMIBHBIX OTBETOB M3 OOIIETO YMCIIA TECTOBBIX 3aJaHUI

Kpurepuu BeimosiHeHHsI 1a00paTOpPHON pabOThI

HeynosnerBopurensHo Pabora BbIMOTHEHa HE MOJHOCTHIO M OOBEM BBIMOJTHEHHOMN
yacTH paboThl HE TO3BOJISIET ClIeaTh IPaBUIIbHBIX BHIBOJIOB

VY aoeneTBopuTenbHO PaboTa BBITIONHEHA HE TOJTHOCTHIO, HO He MeHee 50% oObeMa, uTo
MO3BOJIAET MOJYYUTh MPABHIbHBIE PE3ylbTaThl M BBIBOABI, B XOJI€ NPOBEICHHS padOThl ObLIN
JOTTYIICHBI OTHOKU

Xopor1o Pabora BhIOJIHEHAa B IIOJIHOM OOBEME C COOIIOIEHHEM HEOOXOIMMOM
MOCIIE0BATEIHLHOCTH JCHCTBHIA, HO JOIyIIEHA OJHA OMMOKAa WK He Oojiee JBYX HEIOYETOB U
00y4aromuicss MOKET UX UCIIPABUTh CAMOCTOSTENIBHO WK ¢ HEOOJBIION MOMOIIBIO MTpernogaBaTes
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OTnnuHOo Pabora BbIlTOIHEHA B MOJMHOM 00BeMe 0e3 OmHOOK ¢ COOMIONEHHEM
HEOOXOIUMOM I10CIIE0BATEIBHOCTA AEHCTBUNA

Kputepuu onieHnBaHus Ha 3a4eTe

VYposensl.

Henocrarounsrit Hes3naHue 3HaUMTENbHOM YaCTU MTPOTPAMMHOTO MaTepralia, HEYMEHHUE
Jla’ke ¢ TIOMOUIBIO MpenoaaBareist chopMyIupoBaTh MPaBUIbLHBIC OTBETHI Ha 3a/1aBa€Mble BOTIPOCHI,
HEBBIMOJHEHUE MTPAKTUYECKHUX 3aJaHUI HeynosnerBoputensHo/He3zauteHo

VYposens 2.

ba3zoBbIit 3HaHUE TOJBKO OCHOBHOT'O MaTepHalia, TOMyCTUMbl HETOUHOCTH B OTBETE HA
BOIIPOCHI, HAPYUICHUC JIOTHYECKOU MOoCJICAOBATCIIbHOCTU B U3JIOXKCHUHW NTPOTpaMMHOI'0 MaTrcpuraJjia,
3aTpyJHEHUS MPU PELICHUH MPAKTUYECKUX 3a/1ad Y JOBJIIETBOPUTEIHHO/3a4TEHO

VYposens 3.

[ToBeieHHbIN TBEpABIC 3HAHUS TPOrPAMMHOT0 MaTepHana, JOMyCTUMbIE HECYIIECTBEHHBIE
HCTOYHOCTHU IIPU OTBCTC HA BOIPOCHI, HAPYHICHUC JIOTHYECKOU IIOCJICA0BATCIIbHOCTHU B U3JI0KCHUN
IPOrpaMMHOT0 MaTepHala, 3aTpyHEHHs IPU PEHICHUH MTPAKTUYECKHUX 3a7a4 Xopo1110/3a4TeHo

VYposens 4.

[TponBunyTHIii [ TyOOKOE OCBOGHHME MPOTrPAMMHOTO MaTepualia, JIOTMUYECKH CTPOWHOE €ro
U3TI0KEHUE, YMEHHUE CBSA3aTh TECOPHIO C BO3MOXKHOCTBIO €€ MPUMEHEHUS Ha MPaKTUKE, CBOOOIHOE
pernieHue 3aaa4 1 000CHOBaHHE MTPUHATOTO PELICHUS OTnuyHO/3a4TEHO

7.3 OueHo4HbIE CPpeACTBA

7.3.1 Texymuii KOHTPOJIb

Tect

Bompoc Nel .

KiroueBoe cnoBo template npeanasnadeHo B sa3bike CH++ s
Bapuantsl 0TBETOB:

1. paboTHI ¢ yrpaBisieMol Kyden

2. nepeaaun pyHKIMU aapeca 00beKTa
3. obecrieueHne Bo3Bpara u3 QyHKIINH
4. CO3aHUS POJIOBOM (DYHKUINU
Bompoc Ne2 .

[IpuBeneHo oObABICHHE KIacca. YKaKUTE CIydail HapyIeHHs JOCTyIIa PU 0OpaIieHuH K
YJIeHy KJlacca

class A

{

int x; public: void set(int); int get(); void show();
b, Aa

BapuanTsl 0TBETOB:

1. a.set(7);

2. a.x;

3. a.get();

4 a.show();

Bompoc Ne3 .
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CrnenanbHbBIN yKa3aTenb, KOTOPbI aBTOMAaTHUECKHU TepeaaeTcst T000H pyHKINU-UIeHY
IIPU €€ BbI30BE U YKa3bIBAET Ha 00BEKT, TCHEPUPYIOLINI BHI30B

Bapuantsl 0TBETOB:

1. extern

2. this

3. throw

4. explicit

Bompoc N4 .

Kakas u3 onepanwii 1yist 00beKTOB (3K3EMITISIPOB KJIACCOB) TOIICPIKUBACTCS
KOMIIWJISITOPOM 110 YMOJ4YaHHIO BapruaHThl OTBETOB:

1. +

2. 3.=

4. =

Bonpoc No5 .

Ecnu B kitacce A meperpyskaercs onepauus = =, Kakoe J0JKHO ObITh BO3BpalllaeMoe
3HaYeHHe (QYHKINHU, OCYLIECTBISIOIIEH Teperpy3Ky

BapuanTsl OTBETOB:

1. A
2. bool 3. int
4. void

[IpumepHBIil CIUCOK BOMTPOCOB

PA3PABOTKA KIJIACCA CTPOKA

1. [enb paboThI

Pa3paborats kacc String, mpeIocTaBIsOMuUi 601ee yao0HbIe 1 0e30MacHbIe CPEICTBA s
orepaIuii co CTpOKaMu HEKeJIM BCTPOCHHBIN Thrl char™.

2. [Tpumep KOHCTPYHPOBaHUS Kilacca

OCHOBHBIM HEIOCTATKOM BCTPOCHHOTO THTIA SIBIISIETCSI OTCYTCTBHE KOHTPOJIS 32 BBIXOJIOM 32
IPaHULbl MACCHBA CUMBOJIOB, UYTO MOXET NMPUBOJUTH K KaTacTpOYUUECKUM MOCIEACTBUSIM BO
BpeMs BBITIOTHEHUS TTporpammbl. Harmpumep: const SIZE = 80; char* str = new char[SIZE];

/...

str[SIZE] ="\0'; npuBOIUT K MOMBITKE 3alIUCU B 00JACTh MAaMATH 3aHATYIO COBEPIIEHHO
JIPYTHUM OOBEKTOM.

Omnpenenenue Kiacca MOXKET BBITIISIETh clieAyronmum oopasom: class String{ public:

String(int);

String(char*); ~String(); private: int len; char™* str;

s

[IepBrIif KOHCTPYKTOP MOKET OBITH MPUMEHEH JIJIs1 UCTIOIb30BaHUS CTPOKH Kak Oydepa
3aJJaHHOTO pa3Mepa:

String buf(1024); String::String(int In) { len = In;

str = new char[len+1]; str[0] = 0x00;

}

BTopoii KOHCTPYKTOp cO3/1aeT OOBEKT THUIA CTPOKA UCIIONb3YS B KAUECTBE apryMeHTa
BCTPOCHHBIN THI char* aapec cranmapTHO cTpoku: String::String(char* s) { len = strlen(s); str =
new char[len+1]; strepy(str,s);

b
12



31ech UCNOIB30BaHbl (PYHKIMK cTaHIapTHONU 6ubnuoteku strlen(), strepy() amst
OTIpeIeJICHUS! ITTMHBI CTPOKU M KOMTUPOBAHMS CTPOK, ITO3TOMY B (paiijie comeprKalieM Teo
KOHCTPYKTOpA TIepel BEI30BOM 3THX (DYHKIHH JOJDKEH OBITh IMOAKIIOYECH 3ar0JI0BOYHBIN (haiin
string.h ¢ TOMOITBIO TUPEKTUBHI:

#include <string.h>

Teneps B mporpaMme MOTYT OBITh CO3/IaHBI U HCIIOJIb30BaThCS HAPABHE CO BCTPOCHHBIMU
TunaMu o0beKThI String: char s[] = "Crpoxka";

String s1(512);

String s2(s);

Komnunsitop C++ BCTpeTUB BTOPYIO U TPETHIO CTPOKU MPUBEACHHOTO (PparMeHTa BHI30BET
COOTBETCTBEHHO TEPBBIN U BTOPOI KOHCTPYKTOP String B COOTBETCTBHUHU C TUIIAMH apTyMEHTOB.
OO0mBexTHI 1, s2 mepen BBIXOJJ0M U3 CBOEH 00JIaCTH CYIIECTBOBAHHS JOJKHBI OBITh YAaJICHBI U3
NaMsITH AECTPYKTOPOM Kitacca String. BeI30B gecTpykTopa OCyIIecTBISICTCS aBTOMATHUECKH
KOMITHJISITOPOM, 3a]1a4a ke MPOTPaMMHUCTA MPEIOCTABUTh COOTBETCTBYIOIINN AECTPYKTOP:
String::~String() { delete [] str;

b

[TockonbKy npu co31aHUK O0BEKTOB THIIA CTPOKA HAMU BBLAEIISUIACH MTAMATH 10/ MAaCCHB
CHMBOJIOB C IIOMOIIBIO ONIEpAIi NEW AECTPYKTOP JOJIKEH COAEPKATh ONEepaTop OCBOOOKICHUS
namstu delete . Ykazanue KBaJipaTHBIX CKOOOK HEOOXOAMMO TSl TOTO YTOOBI HH()OPMUPOBATH
KOMITHJISITOP O TOM, 4TO YKa3aTellb str HACTPOCH Ha MacCUB M HEOOXOAUMO OCBOOOIHTH aMSITh
BBIJICJIICHHYIO TIO]T HETO.

Jlst Toro 4TOOBI cAeNaTh 0e30MacHor paboTy ¢ 00beKTaMu TUIa String HE0OX0IUMO
BCTPOMTH B HETO MPOBEPKY MPABUIBHOCTH OOPAIICHHUS TI0 HHIEKCY K AJIEMEHTaM MacCcuBa. ITO
MOYKHO CJIeJIaTh OINPEIEIIUB oneparop uHaekcanuH [ . Jlagum 6osiee moiHOe onpeaesieHre Kiacca:

class String{ public:

String(int);

String(char*);

~String();

char& operator [] (int); private: int len; char* str; };

Teno oneparopa MHIEKCAIIMA MOKET BBITIISICTh CIEAYIONIAM 00pa3oM: const int
ERR RANGE =-1;

#include <iostream.h> #include <stdlib.h>

char& String::operator[](int index) { if(index < 0 || index >= len) {

cerr << "Index out of bounds for String\n"; exit(ERR _RANGE);

}

return str[index];

b

B ciydae oOparieHus K 3J€MEHTY CTPOKH 110 HENTPABUIBHOMY HHAEKCY, C TOMOIIBIO
CTaHJAPTHOI'O MIOTOKA BBIBOJA OIINOOK, HA SKPaH BBIBOAUTCS COOOIIEHUE O BBIXOJIE HHAEKCA 3a
TPaHUIBI CTPOKH U C TIOMOIIbIO CTaHAapTHOM QyHKImHK exit(), omucannoii B stdlib.h mepenaercs
yIpaBJIeHUE ONEPAL[IOHHON CHCTEME C U3BEIIEHUEM €€ O KOJIe OLIHOKH.

3. 3amanue

Pazpabotats kinacc String onpeaenauB Ui HETrO METOJIBIL:

KOIIMPOBAHUS CTPOK, PEAJTM30BAB OIEPATOp = ; TIOMCKA MOICTPOKH;

CIIMSTHUS CTPOK, PEANM30BaB ONEPATOPHI += U + ; SKBUBAJICHTHOCTH CTPOK, HAOOP
OIIEPaTOPOB == U 1=, OIIpeeIeHUs JJINHBI CTPOKHU; BbIBOJIA B IIOTOK, << ; BBOJAa U3 IIOTOKA >> |

13



BCTaBKH MOACTPOKH C HY>KHOM MO3UIMK; KOHCTPYKTOp KonupoBaHus Buaa X::X(const X&);

Hanwmmre nporpaMMmy HIUTIOCTPHUPYIOIITYIO OCHOBHBIE METOJIBI Kilacca String.

7.3.2 IIpomexxyTouHasi aTTecTarus

l. [TporpamMma. XapakTepucTHKa Iporpamm.

2. [TonsiTHE MporpaMmMHOro obecnedyenus. Buisl mporpaMMHOro odecrnedeHus.

3. [IporpammHbIif poAyKT. XapakTepHble OCOOEHHOCTH MPOTPAMMHOTO MTPOAYKTA.

4. [IporpaMMHBII KOMILIEKC.

5. [Iporpammuoe cpenctBo. Onpenenenne TpeboBaHM K TPOrPaMMHOMY CPECTBY.

6. [Iporpammuast cucrema. CI0KHOCTh U CJIIOXKHBIE CUCTEMbI. ICTOUHHUKH CIIOKHOCTH.

7. [Tpu3Haku paboTOCTIOCOOHOM CIIOKHOM crcTeMbl. Kitaccudukanms mporpaMMHBIX
CHUCTEM I10 CJIO)KHOCTH.

8. [TpoOaembl MPOEKTUPOBAHUS CIOKHBIX IPOTPAMMHBIX CPE/ICTB.

9. JKu3HeHHBII UK MIPOrpaMMHOI0 00eCTIeYeHHU.

10. VYpasieHne NIpoeKTOM, IIIaHUPOBAaHUE U PACTIPEACIEHUE PECYPCOB, KOHTPOJIb
VICIIOJIHEHUS CPOKOB.

11. TecTtupoBaHHUE U OLICHKA Ka4eCTBA.

12. VYnpasieHnnue nporpaMMHBIMU KOH(UTYpaLUSIMHU.

13. CorpoBokIeHuE.

14. MoaepHuzalus 1 MacITabupoBaHUE MTPOTPAMMHOTO 00€CTICUCHHUS.

Tewma 3. CTanaapThl 1 METOJIUKH, UCTIOJIB3YEMbIE TIPH pa3pabOTKe MPOTrPaMMHBIX CPEACTB

15. Bunel ctannapTos.

16. Mertoauku npoeKTUPOBAHUSI.

17. CrangapTuzanys XU3HEHHOTO LIMKJIa IPOrPaMMHOTIO CPEZCTBA.

18. [ToHsATHE METOLOIOTHH.

19. ATpuOyTHI METOIOJIOTHH.

20. OcHOBHBIE METOJJOJIOTUU IPOTPAMMHUPOBAHUSI.

21. OO6mias cuctemMa MOHATHH TEXHOJIOTHUU MTPOTPaMMHUPOBAHUS.

22. Texunonorus. [Ipouecc. Cranus. TeXHOTOrMYECKHIT TOAXO/.

23. Kputepuu orieHKH TEXHOJIOTHM.

Tema 6. IlpoexTpoBanue ONOINOTEK KIACCOB

24. Bunbl ki1accoB: KOHKPETHBIN THIT, aOCTPAKTHBIN THII, Y3JIOBOM KIlacc,
UHTEepQeCHBIN Kacc.

25. JuHamudeckast UASHTU(PUKALUS THIIA.

26. VYrpaneHrue BUIUMOCTBIO U 00JIACThIO ACHCTBHUS UMEH.

27. VYrpaneHue naMsTbio.

28. bubnnoTexkn KOHTEHHEPHBIX KJIACCOB.

29. HomMmenknatypa KOHTEHHEPOB U TPUMEPHI UX UCITOIb30BaHUS.

30. Hepapxus KI1acCOB UCKITIOYEHUH.

Tema 7. [IpoexTupoBanue uHTEpdeEiica ¢ Moab3oBaTeIeM

31. bubnuorexku nHTEpHEHCHBIX JIEMEHTOB.

32. [loHsATHE IPUIOKEHHUS.

33. JlnasioroBble OKHa U I0YEPHUE BJIEMEHTHI YIIPABICHMUS.

34, S3p1kH porpamMMupoBanus yeTBepToro nokosienusi, CASE-cucreMsl, cuCTeMbI

YCKOPEHHOMPa3paOOTKU MPUIIOKEHUH.
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35.
36.
37.
38.
39.
40.
41.
42.

CucTtemMHBbI aHaU3.

[TpuHnuIBl 00BEKTHO-OPUEHTUPOBAHHOTO aHATIN3a U UX O0CYKJICHHE.

S3b1k 00BeKTHOTO MOAEUpoBanus UML.

OCHOBHBIE ONpEJEIEHUs: CUCTEMA, JOMEH, ITOJCUCTEMA, DJIEMEHT, CBSI3U, CPENA.
CrpykTypa cUCTEMBI, JEKOMITO3ULINS, HEPAPXHUSI DTIEMEHTOB.

[Tporeccel B cuctemMe 1 MOTOKH HH(OPMALIHH.

HccnenoBanne nericTBU.

[TocTpoenne moneieit JOMEHOB U MTOACUCTEM, CBSA3EH U B3aUMOICHCTBUS

MOJICUCTEM, B3aUMOICHCTBUSIOOBEKTOB, COOBITHI, MMPOIIECCOB, TOTOKOB JTAHHBIX, IEHCTBUH.

43.
44.
45.
46.
47.
48.
49.

OnucaHue KJI1accoB U UX B3aUMOCBSI3EH.

JlmHaMuKa ToBeZIeHNsI 00BEKTOB, THATPaAMMBI TIEPEX0/Ia COCTOSHHA.
Jlnarpammbl 0OBEKTOB.

BunumocTs 1 cMHXpOHU3AIHS 00bEKTOB, BpEMEHHbIE TUarpaMMBbl.
JnarpaMmma nporieccos.

O0paboTKa UCKIFOYUTENBHBIX CUTYaIIUN.

PaGoune npoayKThl, METOIOJIOTHH U CPEJICTBA aHAN3a U IPOCKTUPOBAHUS.

Tema 9. TexHONMOrUM KOJUIEKTUBHOM pa3pabOTKU MPOTrpaMMHOTO 00eCTIeueHHS

50.

00630p 1 kIaccupuKaus CpeCTB MOAIEPKKU KOJUIEKTUBHOM pa3paboTKu

IPOTrPaMMHOT000€CTICUCHHUS.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

[IporpammHbIe CpeCTBa IUTAHWPOBAHUS U YIIPABIICHUS MPOLIECCOM pa3pabOTKH.
CeteBbie rpadvKH B TUarpaMMbl pabodero mporiecca.

Cuenapuu BBITTOTHEHHUS paboOT, coriacoBaHue rpa)uKoB.

[IprMmeHeHne CUCTeM yIpaBlIeHUs JOKYMEHTaMH.

HucTpyMeHTaNnbHbIe cpeicTBa BepUBUKALIUY U TECTUPOBAHUS IPOTPAMM.
[InaHupoBaHNe U aBTOMATU3UPOBAHHAS T€HEPAIHsl TECTOB.

CueHapuu TeCTUPOBaHUS.

AHanuzaTopsl Ipoduis BEINOIHEHUS TECTA.

Penosuropuii TecTos.

KonTponb nokazareneit kauecTsna.
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