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1 I_Ie.Jm, 3alaYi 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

Osnaznenne wHOpMamueil 0 MOIENAX U METOAAX, HCIOIB3YyEMBIX MpPU TPOEKTHBIX H
UCCIIEIOBATEIBCKUX padoTax B 00aCTH MPO(GECCHOHATEHON IEATEIbHOCTH;

MIOJTy4eHHE HaBBIKOB IPUMEHEHHSI COBPEMEHHBIX MOJIENICH U METO/IOB TPH

peleHnn 3a1a49 NpoQecCHOHATBHOMN e TeTFHOCTH;

(dopMHpoBaHHE YMEHHS UCIIOJIB30BAaTh NPOTPAMMHBIE CPE/ICTBA aBTOMATU3AIMU MPOEKTHBIX
U MICCIICZIOBATEIILCKUX PadoOT.

OOydenue Mo AUCUUIUIMHE HANpPaBICHO Ha (POPMHUPOBAHHE Y OOYUAIOIIUXCS CIEAYIOMINX

KOMIIETEHIIUH:
Koa v HaumMeHoBaHHue KOMIIETEHII NI 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 pa3zpaboTku
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  OOECHeYeHHus;  THIIOBHIC
peuieHus, OnbIHoTEKH POTrPaMMHBIX
MOJyned, malloHbl, KIacchl OOBEKTOB,
UCIIOJIb3yEMBIE pu pa3paboTke
POTPaMMHOTO 00ecTIeueHus; METObI
U CPE/ICTBA MPOCKTUPOBAHUS MPOrPAMMHOTO
obecrieueHnss W 0a3 JaHHBIX; METOIBI U
CpeAcTBa TPOEKTHPOBAHUS IPOrPaAaMMHBIX
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 pealn3aluu
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 IAOJIOHBI  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,

dbopmupyeMoil yuyaCTHHKaMu 00pa3oBaTeIbHbBIX
oTHomIeHUH Onoka bl.2 ¥ MEeXTUCHUIUIMHAPHO CBSA3aHA C MOAJAEPKUBAIOIIMMU TUCIUIUIMHAMU:
OcHOBBI pa3pabOTKH KOPIOPATUBHBIX MHPOPMALIMOHHBIX cucTeM, [IpuKinagHoe nporpaMMUpoBaHue

Y TIOCTIEAYIOUIMMH TUCHUIUIMHAMU: APXUTEKTypa aBTOMATU3UPOBAHHBIX CUCTEM.

3 Crpykrypa M coep:KaHue TUCHUIIAHBI

OO61as TpyA0€MKOCTh AUCHHUIUIHHBI COCTaBIsAET 4 3a4eTHBIX equHUIIbI (144 vaca).

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

Ne . KoanuectBo CemecTpsl
Bua yueOHoi# padoThl
n/n 4acoB 5
1 | AyauTtopHble 3aHATHSA 72 72
B Tom uucne:
1.1 | Jlekuuu 18 18
1.2 | CemuHapcKue/mpakTHYECKUE 3aHATHS




1.3 | JJabopaTopHble 3aHATHS 54 54

2 | CamocTosiTesqibHAA padoTa 72 72
3 | IIpomekyTOoYHast aTTeCTalUsA
3auer 3a4eT
Hroro: 144 144

3.2 TemaTn4ecknii JIAH U3yYeHHUS JUCHUILINHBI JJI OYHOH (DOPMBI

o0yueHnunst
3.2.1 Ouynas ¢opma o0ydeHus
TpyroeMkocTh, 4ac
AyauropHas pa6ora ;E
~ o = )
Ne Pa3nenni/Tembl < q§) :% < éu % % q:a s
n/n AMCIMILINHBI Beero | &§ =l © =l 2 ¢ g S
c| £E8/ 85/ £¢| E&
=S| £28 88 23| ¢
0 Qo < 8 = =
O B = = O
1 [TonsiTHe MpOrpaMMHUpPOBaHUS; 17 2 6 9
[IporpamMHasi HHKEHEPHsI
2 WHTEerpupoBaHHbIE CPENIbI 17 2 6 9
IPOrpaMMUPOBAHUS
3 Merononoruu nporpaMMHUpOBaHUs, 17 2 6 9
HACTpOWKa yCTPOUCTB; MalnHHbIE U
MAaIIMHHO-OPHUEHTUPOBAHHbIC SI3BIKU
4 S13bIKM IPOTpPaMMHUPOBAHUS BBICOKOTO 17 2 6 9
YPOBHS
5 CTpyKTypHOE IpOrpaMMHUPOBAHUE; 17 2 6 9
[IponienypHO-OpHUEHTUPOBAHHOE
IPOrpaMMHUPOBAaHUE
6 OOBEKTHO-OPUEHTUPOBAHHOE 19 2 8 9
IPOrpaMMHPOBAaHUE
7 OOBEKTHI 337124 ¥ 00BEKTHI MPOTPAMM 19 2 8 9
8 [IpoexTupoBaHuE apXUTEKTYPHI 21 4 8 9
MPOTPAMMHON CHCTEMBI
Hroro 144 | 18 54 72

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;
CraTyeckd W JMHAMHYECKHM KOMIOHyeMble Oubimorexknu; CocTaBHbIE YacTH CHCTEMBI
IIPOrPaMMHUPOBAHHUS

Hcropuss mporpaMMupoBaHus, NEPBbIE aBTOMATHMUECKHUE BBIYMCINUTENN; BO3HMKHOBEHME
A3BIKOB ITPOIrPAMMHUPOBAHHUS

S3bIKM IPOrpaMMUPOBaHNUs BBICOKOI'O YPOBHS;



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

JlaGopaTopHas pabota 3. Beruncinenue 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
nudpepeHIaTbHBIX YPaBHCHUH

JlaGopatopHas pabota 8. IHTepnosus u 3KCTpanonsauus GyHKInuH

JlaGopaTopHas pabota 9. MatemaTuieckas 00pab0TKa HKCIIEPUMEHTAITBHBIX TAHHBIX

4 YdyeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIIeYeHue

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 o HampasieHuto noaroroBku 09.03.03 INpuknagnas uHPOpPMATHKA, YTBEPKACHHBINA
npuka3oM MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepaunu ot 19.09.2017 Ne 922.

3. Ilpuxa3z MunucrepctBa obpa3oBanus u Hayku P® ot 05 ampens 2017 r. Ne 301 «O06
yrBepkaeHuH [lopsaka opraHuM3allid M OCYILECTBJIEHUS OOpa30BaTENIbHOW JEATENBHOCTH IO
00pa3oBaTeNbHBIM MPOTPaMMaM BBICIIIETO 00pa30BaHuUs — MpoOrpaMMamM OakaliaBpuara, mporpaMmamM
crenuainTeTa, MporpaMMaM MarucTpaTyphl;

4. TlopsoK TPOBEACHHUS TOCYAAPCTBEHHOW WTOTOBOW aTTECTAIllMU 1O 00pa30BaTEIHHBIM
nporpaMMaM BbICHIEr0 00pa30BaHuUsl — OporpaMMaM OakajlaBpuaTa, IporpaMMmaM CHeluaiuTeTa u
IporpaMMaM MarucTpaTypbl, yTBEpKIE€HHbIN npukazoM MunoOpHayku Poccun ot 29 urons 2015 r.
Ne 636;

5. IlonoxxeHue O NPAKTHUECKON MOATrOTOBKE OOYYaIOLIUXCS, YTBEPXKIACHHOE IPUKA30M
MunucTtepcTBa HaykM H BbICIIero oOpaszoBanusi Poccwuiickoit ®epepanuun u MuHuCTEpCTBa
npocsenieHust Poccutickoit @enepanuu ot 5 aprycra 2020 r. Ne 885/390.

4.2 OcHOBHas1 JIUTEpPATypa

Texnonoruu mporpaMMupoBanus : yueOHoe mocodue / A. B. I'aiinens, A. B. bnaros, B. 1.
[Iponenko, A. C. llupokaneB. — Camapa : Camapckuii yausepcuret, 2020. — 108 ¢. — ISBN
978-5-7883-1554-6. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOINOTeUHasl CUCTEMA. —



URL: https://e.lanbook.com/book/189025 (mata o6pamenus: 28.09.2023). — Pexum noctymna: ass
aBTOpU3. MOJIb30BATEIICH.

4.3 lonoTHATEIbHAS JIUTEPATYPA

Cemkun, A. O. Hnadopmanmonnsie TtexHOoiorud. OOmme BOMPOCH HHPOPMATHKH,
QITOPUTMU3ALUN U IporpaMmupoBanus : ydeOHoe nocobue / A. O. CemkuH, A. C. Ilepun. —
Mocksa : TYCVYP, 2020. — 163 c¢. — ISBN 978-5-86889-898-3. — Tekcr : anekTpoHHbIH // JIaHb :
3JIeKTpoHHO-OMOnmuoteynas cucrema. — URL:  https://e.Jlanbook.com/book/313442  (narta
obparmenust: 28.09.2023). — Pexum goctyna: st aBTOPHU3. MOJIH30BaTENCH.

4.4 Jj1eKTpOHHBIE 00pa30BaTeJIbHbIE PEeCYPCHI

OO0P https://online.mospolytech.ru/course/view.php?id=11864

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

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

Oo6pazoBarenbHas miaTdopma FOpaiir. s By30B u ccy3oB (https://urait.ru/)

4.5 JIuieH3u0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecreuenue

Visual Studio Code

bpay3zepst Chrome, Edge, Firefox

OpenVPN c npaBamu 114 3a1ycKa y CTyI€HTOB
FileZilla

PuTTy

Git

Node.js 18

Python 3.10

Wireshark

0. [Tporpamma MathCAD

e A o e

5 MarepuaJbHO-TEXHHYECKOe o0ecreyeHue

s mpoBeAeHHsI Ta0OpaTOPHBIX PabOT U CAMOCTOATEIHHOU PaOOTHI CTYICHTOB MOIXOMIST
ayJIMTOPUH, OCHAIICHHbIE KOMIBIOTEPAMU C MPOrPaMMHBIM OOECII€YeHHUEM B COOTBETCTBHH CO
CIIMUCKOM B MMYHKTE 4.5 ¥ MOJKJIIOUEHHbIE K UHTEPHETY.

Uucno paboyumx MeCcT B ayJAUTOPUU JODKHO OBITh JOCTAaTOYHBIM Ui OOecreyeHus
WHIUBUIYAIBHON pabOTHI CTYICHTOB.

PaGouee mecTo npenoaaBaress JOKHO ObITh OCHAILIEHO KOMITBIOTEPOM C MOJKIIFOUEHHBIM K
HEMY MMPOCKTOPOM WJIM MHBIM aHAJOTUYHBIM 1O (YHKIIMOHATFHOMY Ha3HAYCHHUIO 000PYI0BAaHHEM.

6 MeToanyecKkue peKOMeHIAIMU

6.1 Meroan4yeckne peKOMeHIallUM ISl PENoAaBaTeJis 0 OPraHu3auun
00y4eHus

1. Ilpu moATrOTOBKE K 3aHATUSAM CIIEAYET MPEeABAPUTEIHHO MPOpadoTaTh MaTepHall 3aHsITHS,
MPEeAYyCMOTPEB €ro Mojladyy TOYHO B OTBEACHHOE ISl 3TOTO Bpemsi 3aHsTHs. CienyeT noAroTOBUTh
HEoOXO0UMbIe MaTepuajbl — TEOpEeTUYECKUe CBeACHUs, 3a1auu u ap. [Ipu mpoBeneHun 3aHATHA
ClIelyeT KOHTPOJIMPOBATh MOJady Marepualia U pelieHHe 3aJaHhil ¢ y9eTOM y4eOHOro BPEMEHH,
OTBEACHHOTO JJIsl 3aHATHS.


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

2. Tlpu mpoBepke pabOT W OTYETOB CJEAYEeT YYHUTHIBATH HE TOJBKO NPABHIBLHOCTH
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,
OCYILIECTBIISICTCS 3aKPETJICHUE MOJTYUYCHHBIX, B TOM YHCJIE U B IPOLIECCE CAMOCTOSTEIBHON paboTHl,
3HaHui. Ocoboe BHUMaHME OOpallaeTcs Ha Pa3BUTHE YMEHUI M HAaBBIKOB YCTAHOBJIEHUS CBSI3U
MOJIOKEHUN TEOpUH C MPOPECCHOHATBHON IEATEIIbHOCTHIO OYAYIIEro CIeHUAINCTA.

CamocrosTenbHas paboTa OCYIIECTBIAETCS MHAMBHUIYadbHO. KOHTPOIb caMOCTOSTENBHOM
paboThI 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.

[IpuBercTBYyeTCs 00CYKIACHNE caMUX 3aJaHUH C IPYTMMHU CTYJIE€HTaMU: MOKHO KaK JaBarth,
TaK M IOJIy4aTb COBETHI IO OOLICH CTpaTeruy BBINOJHEHHsS M W3y4YeHHs MaTepuala, JaBaTh U
[0JTy4aTh MOMOIIbL B oTiaake. OAHAKO mHUcaTh KOJA CTYACHT JIOJDKEH CaMOCTOSATENbHO. JlennuThes
KOJZIOM WJIH IIACATh €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 JJIsl TITYOOKOTO ¥ MPOYHOTO YCBOCHHUSI yUEOHOTO MaTepuaa siBIseTCs YMEHUE CTYICHTOB
COCpeI[OTOquHO CJ'IYHIaTI) JICKIIMH, aKTHUBHO, TBOpLIeCKI/I BOCHpI/IHI/IMaTB n3Jj1aracMbI€ CBCICHUSI.
BHuMaTenpHOE CiyIIaHue JICKIMKA MPEInojaracT HHTCHCHBHYIO YMCTBEHHYKO JEATEIBHOCTh
CTy,I[GHTa. KpaTKI/Ie 3aIlIucu J'IeKIIHfI, KOHCHCKTI/IpOBaHI/Ie UX IIoMoract YCBOI/ITI) MaTepI/IaJ'I. KOHCHGKT
SBIISIETCS TIOJIE3HBIM TOTJa, KOTJa 3alMucaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE. 3amuCh JICKIIHMA
PEKOMEHIyeTCSI BECTH 10 BO3MOKHOCTH COOCTBEHHBIMH (POpMYITUpOBKaMH. JKerareabHO 3ammch
OCYILIECTBIISAT HA OJTHOM CTPAHHMIIE, & CIICIYFOILYI0 OCTaBIISATh JUIsl IPOPAOOTKH yUeOHOTO MaTepraia
CaMOCTOSITENIBHO B JIOMAIIHUX yCJIOBUSAX. KOHCIEKT sydilie nmoapasaensTh Ha MyHKTHI, aparpagsl,
coOyoiasi KpacHylo CTpoKy. [IpuHIMNHaIbHBIE MeECTa, OMNpeneieHus, (GOpMyJbl Cilexyer
COIMPOBOXKAATH 3aMeYaHusIMH. PaboTast HaJl KOHCIIEKTOM JICKIIUH, BCET/Ia CIIeAYyeT UCIIOB30BaTh HE
TOJILKO OCHOBHYIO JIUTEPATypy, 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. OnpeAenuBIIMCE ¢ TPoOIeMOH, CiemayeT
00paTUThCS K pEKOMEHyeMOM IuTeparype. BiageHne NoHATHIHBIM armapaToM U3y4aeMoro Kypca
SBJISIETCSI HEOOXOANMBIM, TIOATOMY TOTOBSICH K IPAKTHUCCKUM 3aHATHUSM, CTYACHTY CIEIyeT aKTHBHO
MIOJIb30BATHCS CIIPABOYHOM JIUTEPATYPO: SHIMKIONEIUSIMH, CIOBapsMH U Ip. B xone mpoBeneHus
NPaKTHYECKUX 3aHATHH, MaTepual, W3JaraeMbelii Ha JIEKIUAX, 3aKpEIUIeTCs, paclIMpsieTcss W
JIOTIONTHSIETCA NPU TOATOTOBKE COOOLICHUH, pedepaToB, BBHITOJHEHUH TeCTOBBIX pabor. CTemneHb
OCBOGHUSI KaXI0H TEMBI OIIPEIEIISIETCS MTPETIoJaBaTesIeM B X0/1€ 00CYKICHUSI 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 3HAHUSAMM, MPUBUTUM WM TMPHUBBIYKH K HAIMPaBICHHOMY
MHTEIIEKTyaJIbHOMY Tpyy. CamocTosiTenbHast paboTa MPOBOANTCS C IEIIbIO YTy OJIeHHS 3HAHUH 10
qUcuuIuIiHe. Matepuan, 3aKOHCIIEKTUPOBAHHBINA Ha JIGKLIUAX, HEOOXOIUMO PEryJIsipHO JOTOIHATh
CBEJICHHSMH W3 JHUTEPATyPHBIX MCTOYHHMKOB, IPEICTABICHHBIX B pabodeill mporpamme. M3ydeHue
JUTEPATYPHI CIIEAYyEeT HAYMHATH C OCBOCHHSI COOTBETCTBYIOLINX Pa3/1eJ0B TUCIUILIMHbI B yUeOHUKAX,
3aTeM 03HAKOMUTHCS C MOHOTPAGHSIMU HIIH CTAThSIMH IO TOH TEMaTHKE, KOTOPYIO H3y4aeT CTYACHT,
U TI0CJIE 3TOro — C OpOUIIOpaMU M CTaThsIMH, COJAEP)KAIIMMU 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.

IloaroroBska x ceccuu

OCHOBHBIMU OPHEHTUPAMH TIPH MMOATOTOBKE K MPOMEKYTOUHON aTTECTAIlMU 1O AUCLUTUINHE
SBJISTFOTCS] KOHCIIEKT JICKIIUH M TIepedeHb PEKOMEHIyeMol JuTepaTypbl. [Ipu moAroToBke K ceccuu
CTYACHTY CIIelyeT TaK OpraHu30BaTh y4eOHYI0 paboTy, 4TOOBI Mepe ] NepBbIM THEM Hayasla CECCUU
ObUTH CaHBI M 3aIIWIIEHBI BCe MpakTHdeckue padoTsl. OCHOBHOE B MOATOTOBKE K CECCHH — 3TO
IOBTOPEHHE BCEr0 MaTepualia Kypca, M0 KOTOpOMY HEOOXOAMMO MpOWTH 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 Pe3yJbTATOB 00y4eHHUs!

Kpurepuu orieHkH BBITOTHEHUS! TECTOBOTO 3aJaHUs

Ouenka Kputepun oriennBanus

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

Y 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 PaGora BbIMOTHEHa HE MOJHOCTHIO M OOBEM BBIMIOJTHEHHOMN
yacTH paboThl HE MO3BOJISIET 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 BeITOIHEHA B NOJMHOM 00BeMe 0e3 OmIHMOOK € 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 TOJIBKO OCHOBHOT'O MaTepHalia, TONyCTUMbl HETOUHOCTH B OTBETE HA
BOIIPOCHI, HAPYIICHUC JIOTUYECKOU MOoCJICA0BATCIIbHOCTU B U3JIOKCHUHN NTPOTpaMMHOI'0 MaTrcpuraJjia,
3aTpyJHEHUS MPU PEIICHUH MPAKTUYECKUX 3a/1ad Y JOBJIIETBOPUTEIHHO/3a4TEHO

VYposens 3.

[ToBeienHbIN TBEpABIE 3HAHUS TPOrPAMMHOTO 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 MPOTPAMMHOTO MaTepualia, JIOTHUYECKH CTPOMHOE €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 cioBo template npeanasnadeHo B sa3bike CH++ s
Bapuantsl 0TBETOB:

1. paboTHI ¢ yrpaBisieMol Kyden

2. nepeaaun pyHKIMU aapeca 00beKTa
3. obecrieueHne Bo3Bpara u3 QyHKIIUH
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, OCYLIECTBIAIOIIEN Teperpy3Ky

BapuaHTsl OTBETOB:

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

[IpumepHBIil CIUCOK BOITPOCOB

PA3PABOTKA KJIACCA CTPOKA

1. [enb paboThI

Pa3paborats kacc String, mpe1ocTaBIsOMuUi 601ee yao0HbIe 1 6e30MacHbIe CPEICTBA s
oriepanuii co CTpOKaMu HEKeJTM BCTPOCHHBIN Thrl char™.

2. [Tpumep KOHCTPYHPOBaHUS Kilacca

OCHOBHBIM HEIOCTATKOM BCTPOCHHOTO TUTIA SBIISIETCSI OTCYTCTBHE KOHTPOJIS 32 BBIXOJIOM 32
IPaHHULbl MACCHBA CUMBOJIOB, UYTO MOXET NMPUBOJIUTH K KaTacCTPOYUUECKUM MOCIEACTBUSIM BO
BpeMs BBITIOTHEHUS TTporpammbl. Hammpumep: const SIZE = 80; char* str = new char[SIZE];

/...

str[SIZE] ="\0'; npuBOIUT K MOMBITKE 3aIUCU B 00JACTh MAMATH 3aHATYIO COBEPIIEHHO
JIPYTHUM 0OBEKTOM.

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 cranmapTHOM cTpoku: String::String(char* s) { len = strlen(s); str =
new char[len+1]; strepy(str,s);

h
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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 IMMOAKIIIOYECH 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 BBI30BET
COOTBETCTBEHHO TEPBBI U BTOPOI KOHCTPYKTOP String B COOTBETCTBUHU C TUTIAMH apTyMEHTOB.
OO0mBexTHI 1, s2 mepe BBIXOJJ0M U3 CBOEH 00JIaCTH CYIIECTBOBAHHS JOJKHBI OBITh YAaJICHBI U3
NaMsITH AECTPYKTOPOM Kitacca String. BeI30B gecTpykTopa OCyIIecTBISIETCS aBTOMATHUECKU
KOMITHJISITOPOM, 3aJ1a4a ke MPOTPaMMHUCTA MPEIOCTABUTh COOTBETCTBYIOIINN AECTPYKTOP:
String::~String() { delete [] str;

b

ITockonbKy npu co31aHUK OOBEKTOB THIIA CTPOKA HAMU BBLAEISUIACH MTAMATH 10 MAaCCHB
CHMBOJIOB C TIOMOIIBIO ONIEpAIM NEW JAECTPYKTOP JTOJIKEH COAEPKATh ONEpPaTop OCBOOOKICHHS
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 TI0]] HETO.

Jlyst Toro uyTOOBI cAeNaTh 0e30MmacHor paboTy ¢ 00beKTaMu TUIa String HE00X0IUMO
BCTPOMTH B HETO MPOBEPKY MPABUIBHOCTH OOPAIIICHHUS TI0 HHIEKCY K AJIEMEHTaM MacCcuBa. ITO
MOYKHO CJIeJIaTh OINPEIEIIUB oneparop uHaekcanuH [ |. Jlagum 6osiee moHOe 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 >> |
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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 CIIOKHOMN 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 ACHCTBUS 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.

[TpuHnUBl 00BEKTHO-OPUEHTUPOBAHHOTO aHATN3a U UX O0CYKJICHHE.

S3b1k 00BeKTHOTO MOAEnupoBanus UML.

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

[Tporueccel B cuctemMe v MOTOKH HH(OPMAIIHH.

HccnenoBanne nericTBUN.

[Toctpoenne moneneit JOMEHOB U MTOACUCTEM, CBSA3EH U B3aUMOICHCTBHUS

MOJICUCTEM, B3aUMOJICHCTBUSIOOBEKTOB, COOBITHI, MPOILIECCOB, ITOTOKOB TAHHBIX, IEHCTBUH.

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

Onucanue KJI1accoB U UX B3aUMOCBS3EH.

JlmHaMuKka oBeZIeHNsI 00BEKTOB, THATPaAMMBI IIEPEX0/1a COCTOSHHIA.
Jnarpammbl 00BEKTOB.

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

O0paboTKa UCKITFOYUTENBHBIX CUTYaIIUN.

PaGoune npoayKThl, METOIOJIOTHH U CPEICTBA aHANN3a U IPOCKTUPOBAHUS.

Tema 9. TexHONMOrUM KOJUIEKTUBHOM pa3pabOTKU MPOTrpaMMHOTO 00eCTIeueHHS

50.

00630p 1 kIaccupuKaus CpeiCTB NOAIEPKKU KOJUIEKTUBHOM pa3paboTKu

MIPOTrPaMMHOT000€CTICUCHHUS.

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

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

Cuenapuu BBITTOTHEHUS paboT, cormacoBaHue rpad)uKoB.

[IprMmeHeHne CUCTeM yIpaBlIeHUs JOKYMEHTaMH.

HHucTpyMeHTalbHbBIE CpeIcTBAa BepUBUKALIUY U TECTUPOBAHUS IPOTPAMM.
[TnaHupoBaHNe U aBTOMATU3UPOBAaHHAS T€HEPAIHsI TECTOB.

CueHapuu TeCTUPOBaHUS.

AHanu3aTopsl Ipoduis BEINOIHEHNS TECTA.

Penosuropuii TecTos.

KonTponb nokazareneit kauecTsna.
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