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1 HeJII/I, 3alavi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o AMCOMIIJIMHE

HeJ'H) npenoaaBaHus AUCHHUIIIIMHBL

@dopMHUPOBaHUE y CTYJIECHTOB COBOKYITHOCTH CHCTEMATH3HPOBAHHBIX 3HAHHU O MOJIEINSX
00BEKTOB  TPO(ECCHOHATLHOW  JIEATEIBHOCTH, pPEaTU3yeMbIX Ha  OCHOBE  IPHKIIATHBIX
UH(POPMALMOHHBIX CPEJICTB M TEXHOJIOTHH.

3az[aq1/1 HU3YUCHUA TUCHUIIIIUMHBL

OBnanenue wHboOpManueld O MOAENAX M METOAaX, HCHOIb3YEeMBIX MpPU MPOEKTHBIX U
HCCJIEI0BATENIbCKUX padoTax B 00JacT MPOPECCHOHAIBHON JEATEIHHOCTH,

MOJTy4€HNE HABBIKOB PUMEHEHHS] COBPEMEHHBIX MOJIENIEH 1 METOIOB MIPH

peleHnn 3a1a49 NpoQecCHOHATbHOMN e TETFHOCTH,

(hopMupoBaHHE YMEHUS UCMOJIB30BaTh MPOTPAMMHEIE CPEICTBA ABTOMATH3AIMH MPOSKTHBIX
Y UCCJIeI0BATEIBCKUX PadoT.

OOyueHne MO MUCIUILUIMHE HAMpPaBICHO Ha (OPMHUPOBAHUE Y OOYUAIOIIUXCS CIETYIOMINX
KOMIIETEHIIUH:

Koa v HaumeHoBanue KOMIeTeHIINI NHIuKaTOphI 10CTHKEHUS] KOMIIETeH UM

[IK-3. Cnocoben pazpabateiBath TpeOoBanus | MIIK-3.1. 3HaeT BO3MOXHOCTH

Y TIPOEKTHPOBATH MPOTPaMMHOE 00ECTIeYeHHE | CYIIECTBYIOMIEH MPOrpaMMHO-TEXHIHYECKON
apXUTEKTYPBI; BO3SMOKHOCTH COBPEMEHHBIX U
HEePCIIEKTUBHBIX CPENICTB Pa3paboTKu
IPOTPaMMHBIX MPOYKTOB, TEXHUYECKHX
CPEeACTB; METOAOJIOIUU Pa3paboTKH
POrPaMMHOT0 00eCIeYeHUs] U TEXHOJIOTHH
POTPaMMHPOBAHUS; METOIOJIOTHH U
TEXHOJIOTUH MTPOSKTUPOBAHUS U
WCTIOB30BaHUs 0a3 JaHHBIX; SI3BIKH
dbopmanmzanun GyHKIIMOHATEHBIX
crienu(UKaIif; METOIBI M TPUEMBI
dbopmanuzanum 3a1a4; METOIbI U CPECTBA
MPOEKTHUPOBAHUS IPOTPAMMHOTO
o0ecreyeHns; METObI M CPECTBA
MIPOEKTHPOBAHMUS TIPOTPAMMHBIX
UHTEPQEICOB; METO/IBI U CPEICTBA
MPOSKTHUPOBAaHMUS 0a3 TaHHBIX; IPUHITUITHI
MOCTPOCHHS APXUTEKTYPhI TPOrPAMMHOTO
oOecrieueHns M BUIBI apXUTEKTYPHI
POTPaMMHOTO 00ECTICUEHHS; THITOBHIE
pereHust, OMOINOTEKH MPOTPAMMHBIX
MOJTyJieii, 11a0JIOHbI, KJIACCHl OOBEKTOB,
HCIIOJIb3yEMBIE MPHU pa3padboTKe
MIPOTPaAMMHOTO 00eCTIeUeHus; METOIBI
¥ CPEJCTBA MPOEKTUPOBAHUS ITPOTPAMMHOTO
obOecredyeHns 1 0a3 JaHHBIX; METOIBI U
CpEICTBa MPOCKTUPOBAHUS IPOrPAMMHBIX
uHTep(eiicos.




NIIK-3.2. YMeeT npoBOAUTH aHAIU3
WCIIOJIHEHUS Tp€OOBAaHUM; BbIpadaThHIBaTh
BapHUaHThl pealn3aluu TpeOOBaHUH;
IIPOBOJUTH OLIEHKY M 0OOCHOBaHHE
PEKOMEHAYEMBIX PELICHUI; OCYILECTBIISATh
KOMMYHMKAIUH C 3aMHTEPECOBAHHBIMU
CTOPOHaMU; BbIOMpaTh CPEACTBA peallu3aluu
TpeOOBaHUI K MPOTPaMMHOMY 00€CIICUEHUIO;
BbIpa0aThIBaTh BAPUAHTHI peain3aluu
IIPOrpaMMHOT0 OOecreueHus; IPOBOAUTh
OLIEHKY U 00OCHOBAaHUE PEKOMEHyEMBIX
pEeLIeHHI; OCYIECTBIIATh KOMMYHHMKALIUU C
3aMHTEPECOBAHHBIMU CTOPOHAMU;
UCII0JIb30BaTh CYIECTBYIOIINE TUIIOBbIE
peleH s U A0IOHBI TPOSKTUPOBAHHUS
POTPAaMMHOTO 00eCTIeueH s, TPUMEHSTh
METO/Ibl U CPEJICTBA IPOEKTUPOBAHNUS
IIPOrPaMMHOT0 OOecreueHusi, CTpyKTyp
JaHHBIX, 0a3 JAHHBIX, IPOrPAMMHBIX
UHTEpQEICoB; OCYIIECTBIATH KOMMYHUKALIUU
C 3aMHTEPECOBAHHBIMU CTOPOHAMH.
NIIK-3.3. Brageet coBpeMEHHbBIM
MHCTPYMEHTAapUEM U CpeaMu pa3paboTKu
IIPOrPaMMHOT0 K0J1a; COBPEMEHHBIM
MHCTPYMEHTApUEM U CpEAaMHU
MIPOEKTUPOBAHUSI TPOTPAMMHOI0 KO/a,

Meroaamu TectupoBanus [10.

2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCUTCA K 4YacCTHu,

dbopMupyeMoil y4acTHHKaMH 0Opa30BaTEIbHBIX

oTHOmeHW Oyoka B1.2 W MEXIUCIUITIMHAPHO CBS3aHA C TOAICPKUBAOIIAMH JUCIUILTTHAMU:
OcHOBBI pa3pabOTKH KOPIOPATUBHBIX MHPOPMALIMOHHBIX cucTeM, [IpukiagHoe nporpaMMUpoBaHue
U TIOCTIEAYIOUIMMH TUCHUIUIMHAMU: APXUTEKTypa aBTOMATU3UPOBAHHBIX CHCTEM.

3 CTpyKTypa M coep:KaHue AUCHUTLTHHBI
OO1m1ast TPyA0EMKOCTh JUCIUILTUHBI COCTABIACT 4 3aueTHBIX eAuHuUIlbI (144 vaca).
3.1 Buanbl yueOHOii padoThl U TPYA0EMKOCTD /1J1s1 04HOii (hopMBbI 00yUeHUst
Ne . KoauuecTBoO CemecTpsl
Bua yueOHo# padoThI
n/n 4acoB 5
1 | AyauTropHble 3aHATHSI 72 72

B Tom uucne:
1.1 | Jlexium 18 18
1.2 | CemuHapCKHE/IPAKTHUECKUE 3aHITUS




1.3 | JIabopaTopHble 3aHITHS 54 54
2 | CamocTosiTeibHAsI padoTa 72 72
3 | [IpomeskyToYHAas aTTeCTALMS

3auer 3a4eT
Uroro: 144 144

3.2 TemaTnuyeckuii NJIaH U3yYeHUs TUCUMILIMHBI VIS O4HO# (popmMbI

o0yueHus

3.2.1 Oynas dhopma 00ydeHus

TpyroeMKocTh, 4ac
AyautopHas pabora
Camoc
Ne Pa3nesbl/TemMmbl Cemumap JIaGopa Tpaxr TOATE
n/n AUCHHUILIMHBI Bcero | Jlex oxue/ TOPHEIE MACCKA |y nan
MpaKkTu4e s
117071 3aHATH pa6ort
CKHe g mozrot | -
3aHATHUS OBKa
1 [ToHsiTHE TPOTPAaMMHUPOBAHUS; 17 2 6 9
[IporpamMmMmHasi HH)KEHEpUs
2 HHTerpupoBaHHbIE CPEIbI 17 2 6 9
IPOrpaMMUPOBAHUS
3 MeTtoo0ruu nporpaMMUpOBaHus, 17 2 6 9
HACTpOMKa yCTPOUCTB; MaluHHbIE U
MAaIIMHHO-OPHUEHTUPOBAHHBIC S3BIKU
4 SI3bIKN IpOrpaMMUPOBaHUS BEICOKOTO 17 2 6 9
YPOBHSI
5 CTpyKTypHOE IpOrpaMMHUPOBAHUE; 17 2 6 9
[IpouerypHOOPUEHTUPOBAHHOE
IPOrpaMMHPOBAHUE
6 OOBEKTHO-OPUCHTHPOBAHHOE 19 2 8 9
IPOrpaMMHUPOBAHUE
7 OOBEKTHI 3a71a4 U 0OBEKTHI POTPAMM 19 2 8 9
8 IIpoexkTrpoBaHHe apXUTEKTYPbI 21 4 8 9
MPOTPAMMHON CHCTEMBI
Hroro 144 18 54 72

CraTuuecku H JUHAMHUYCCKH KOMIIOHYCMBIC

3.3 CoaepixaHue M CUHIITHHBI

[Tonsatne nporpammuposanus; [IporpaMMHast HH)KEHEpUs

WuTerpupoBaHHblie cpeibl MPOrpaMMHUPOBAHUS;

Criennanu3upoBaHHBIM TEKCTOBBIA PENAKTOP
Merononornn NporpaMMHpOBaHUs, HACTpOMKa YCTpPOMCTB; MamMHHBIE KW MAallWHHO-
OPHUEHTUPOBAHHBIE S3BIKU
OcHOBHBIE CXeMbl NpeoOpa3oBaHUsI HCXOAHOTO MOAYJS B HCIOJHAEMBIH MOMYIb;

IPOrpaMMUpPOBaHUSA
Hcropus nporpaMMHUpOBaHHMsI, NEPBBIE ABTOMATUYECKUE BBIYMCIUTENM; BO3HHKHOBEHUHE
A3BIKOB IIPOrPAMMUPOBAHUS
S13BIKM MPOTPaMMMPOBAHHUSI BBICOKOT'O YPOBHS;

ounbmmorexkn; CocTaBHBIE YacTH

CHUCTCMBI




JIOCTOMHCTBA U HEJOCTATKH SA3BIKOB BBICOKOTO YPOBHS

CrpyktypHOe nporpamMmupoBanue; [IpomenypHoopueHTHPOBaHHOE TPOrPaMMUPOBAHUE

OO0mwexThl, aTpulyThI, METOABI; PazpaboTka 00bEKTOB

Wuxkancymnsuus, moruMophu3M, Haclae10BaHUe

OO0mBexTHI 3371a4 1 00BeKTHI IporpaMM; [locTaHOBKa 3a7auun pu pa3paboTKe MporpaMm

[IpoekTupoBaHue AapXUTEKTYyphl MPOrPAMMHOM CHUCTEMBI; MeETOonbl MPOEKTUPOBAHUSA
porpaMM, OPHEHTHUPOBAHHBIE HA 00PAOOTKY

Metoapl TPOEKTUPOBAHUS IMPOTPaMM, OPUEHTHUPOBAHHBIC HA HCIIOJIb30BAHHE CTPYKTYP
JTAHHBIX

MopaenupoBaHue pU peLIeHUH 3a1a49 porpamMmmupoBanus; Paspaborka anroputma; [Ipomecc
PO PaMMUPOBAHUS

Kackazinas cxema KM3HEHHOTO IIMKJIa IPOTPaMMBI;

WrepanmonHas cxema KU3HEHHOTO [IUKJIA TPOTPaMMBbI

3.4 TemaTuka J1abOpaTOPHBIX 3aHATHI

JlaboparopHas paboTa 1. 3HAKOMCTBO € OKPYKEHHEM sl pa3paboTKu

JlaboparopHnas pabdota 2. luddepenmpoBanue QyHKIHiA

JlaboparopHas paboTa 3. Briunciienue onpeaenéHHbIX HHTETPajioB

JlaboparopHast paboTa 4. PemieHue HeMUHEHHOTO ypaBHEHUS

JlaboparopHas paboTta 5. Haxoxxnenue skctpemyma QyHKIUN

JlaboparopHass pabora 6. BekTophl, MaTpWUIBI M CHUCTEMBbl JIMHEWHBIX alreOpanvdecKux
ypaBHEHUH

Jlabopatopnass pabora 7. Pemenune nud¢depeHIHaNbHBIX ypaBHEHHH W CHCTEM
nuddepeHIHaTbHBIX YPaBHCHUH

JlaGopatopHas pabota 8. IHTepnosus 1 3KCTpanoisanus GyHKIuR

JlaboparopHas pabota 9. MaremaTnueckast 00pab0TKa SKCIIEPUMEHTAIBHBIX JaHHBIX

4 YueOHO-MeTOAM4YecKOe M HH(POPMaLTMOHHOE 00ecredeHue

4.1 HopmatusHblie 1oKyMeHTbI 1 'OCTs1

1. ®enepanbhblii 3akoH oT 29 nexadps 2012 roga Ne 273-03 «O6 o6pazoBanuu B Poccuiickoit
Oenepanum» (C IBMEHEHHUSIMU U JIOTIOJTHCHUSIMU );

2. denepanbHblil TOCYAapCTBEHHBIH 00pa30BaTeIbHBIN CTaHIAPT BHICIIETO 0Opa3oBaHUS -
OaxanaBpuat no HampasieHuto noarotoku 09.03.03 Ilpuknaanas uHpopmaruka, yTBEpKICHHBIN
nprka3oM MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepaunu ot 19.09.2017 Ne 922.

3. IIpuxa3z MunucrepctBa obpazoBanus u Hayku P® ot 05 ampens 2017 r. Ne 301 «O06
yrBepkaeHnH [lopsaka opraHuM3allid W OCYIIECTBJIEHUS 00pa30BaTENbHOM JEATENBHOCTH IO
00pa30BaTesIbHBIM ITPOrpaMMaM BbICILIEr0 00pa30BaHMs — IpOrpaMMaM OakanaBpuaTa, IporpaMMam
CHeUalInTeTa, IPOrpaMMaM MarucTpaTyphl;

4. Tlopsimox TpOBENEeHHsI TOCYJIAPCTBEHHON HMTOTOBOM aTTecTalMH MO 00pa30BaTEbHBIM
nporpaMMaM BBICIHIET0 00pa30BaHUs — MporpaMMaM OakajlaBpuaTa, IporpaMMmaM CHeluaIuTeTa u
IporpaMMaM MarucTparypbl, yTBep:KIeHHbIH npukazoM MunoOpHayku Poccun ot 29 urons 2015 r.
Ne 636;

5. TlonoxxeHue O NPAKTHUECKON MOATrOTOBKE OOYYaIOUIMXCS, YTBEPKIECHHOE IMPUKA30M
MunucrepcTBa HaykKd M Bbiciiero oOpasoBanusi Poccuiickoit ®eneparuu u MuHHCTEpCTBa
npocenieHus Poccuiickoit @epepanmu ot S aBrycta 2020 r. Ne 885/390.

4.2 OcHoBHasi iMTEpaTypa

TexHonoruu nporpaMMupoBaHus : yueoHoe nocodue / A. B. I'aiinens, A. B. bnaros, B. 1.
[Tpouenko, A. C. IllupokaneB. — Camapa : Camapckuii yausepcuret, 2020. — 108 ¢. — ISBN
978-5-7883-1554-6. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOoHHO-OMOIMoTeYHas cucTeMa. —



URL: https://e.lanbook.com/book/189025 (mara obpamenus: 28.09.2023). — Pexxum goctymna: s
aBTOpU3. MOJIb30BATEIICH.

4.3 JlonoiHUTEIbLHASA JIUTEPATYPa

CemkuH, A. O. Huadopmanumonnsle TexHoiorud. OOmue BOMPOCH HHPOPMATHUKH,
QIrOPUTMHU3ALMK U TporpammupoBanus : yuyebHoe nocodue / A. O. Cemkun, A. C. Ilepun. —
Mocksa : TYCVYP, 2020. — 163 c. — ISBN 978-5-86889-898-3. — Texkcr : snexTpoHHsblit // Jlans :
9JIEKTpOHHO-OMOmoTeynass cucrema. — URL:  https://e.lanbook.com/book/313442  (nmata
obpamenus: 28.09.2023). — PexuM goctymna: Ui aBTOPU3. MOJIH30BATEICH.

4.4JnekTpoHHbIE 00pa30oBaTe/ibHbIE PecypChl
https://online.mospolytech.ru/course/view.php?id=11864

4.5 JInueH3u0HHOoe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
ol0ecmeuyenmne

Visual Studio Code

bpaysepsr Chrome, Edge, Firefox

OpenVPN c npaBamu 115 3amycKa y CTyA€HTOB
FileZilla

PuTTy

Git

Node.js 18

Python 3.10

Wireshark

0. [Mporpamma MathCAD

ROoo~Nooa~MwNE

5 MarepuaibHO-TeXHHYECKOE o0ecrneuyeHne

Jlis mpoBeneHus 1a0OpaTOPHBIX PabOT U CaMOCTOSATENBHONW PAaOOTHI CTYACHTOB MOAXOIST
ayIMTOPUH, OCHAIICHHBIE KOMITBIOTEPAMHU C MPOTPaMMHBIM 00€CII€UeHHEeM B COOTBETCTBHH CO
CIIMUCKOM B MMYHKTE 4.5 ¥ MOJKIIIOUEHHbIE K UHTEPHETY.

Uucno paboumx MECT B ayIUTOPUU JIOJDKHO OBITH JIOCTATOYHBIM JUIsi 0OecreueHus
WHINBUIYaIbHON pabOTHI CTY/ICHTOB.

Pabouee mecTo nmpenogaBaTeis TOJDKHO OBITh OCHAIIICHO KOMITHIOTEPOM C MOIKIIOUYEHHBIM K
HEMY MMPOEKTOPOM WJIM UHBIM aHAJOTHYHBIM MO (YHKIIMOHATFHOMY Ha3HAYCHHUIO 000PYI0OBAaHHEM.

6 MeToauyeckue peKOMeHAAIUT

6.1 MeToanueckue peKoMeHIalMH ISl PenoaBaTeJisi 0 OPraHu3anum
o0yueHus

1. Ilpy moAroTOBKE K 3aHATUSAM CIEAYET MPEABAPUTENBHO MPOpadoTaTh MaTepuall 3aHITHS,
IIPEyCMOTPEB €ro Nnojady TOYHO B OTBEJEHHOE IS 3TOTrO BpeMs 3aHATuA. ClelyeT MOArOTOBUTh
HEoOXO0MMbIe MaTepuajbl — TEOPETUUYECKUE CBEACHUS, 3a1auu U Ap. [Ipu mpoBeneHun 3aHATUSA
clleZlyeT KOHTPOJIMPOBAThH M0/1ady MaTepuaia U pelleHue 3aJaHui ¢ y4eTOM y4eOHOro BpeMEHH,
OTBEJICHHOTO ISl 3aHATUSI.

2. Ilpu npoBepke pabOT U OTYETOB CJENYEeT YUYUTHIBATh HE TOJBKO MPABUIBHOCTD
BBITIOJIHEHHSI 33/IaHUi, HO W ONTHUMAJIBHOCTH BBIOPAHHBIX METOIOB PEIICHHS, MPAaBHILHOCTh
BBITIOJIHEHMSI BCEX €T0 IIAaroB.



6.2 MeToaunuyeckue YKazanus Qs oﬁyqammnxca 110 OCBOCHMIO JUCIIUIIJIMHBI

N3ydenune MUCIMITIMHBI OCYIIECTBISIETCS B CTPOTOM COOTBETCTBHUH C IEJIEBOM YCTaHOBKOHW B
TECHOH B3aMMOCBSI3U yueOHbIM II1aHOM. OCHOBO TEOpPETHUECKOI MOATOTOBKU CTYIEHTOB SIBIISIOTCS
JIEKIIMH U CaMOCTOsITEIbHAs padoTa.

B mpomecce camocTosTENbHONM PaOOTHl CTYAEHTHI 3aKpEIUISIOT W yrIyONsioT 3HaHWS,
MIOJTYYCHHBIE BO BPEMS ayAMTOPHBIX 3aHATHH, TOTOBITCA K MPOMEXKYTOYHON aTTECTAIMH, a TAKKe
CaMOCTOSTENIEHO U3YYalOT OTAEIbHBIC TEMBI yU€OHOM TPOrpaMmBl.

Ha 3aHATHSX CTYAEHTOB, B TOM YHCIIE TPEAINOJIATAIONINX IMPAKTHYECKYIO AEATEIbHOCTD,
OCYILIECTBIISICTCS 3aKpEIJICHUE MOIYUYEHHBIX, B TOM YHCJIE U B IIPOLIECCE CAMOCTOSITENbHOM paboTHl,
3HaHui. Oco0oe BHMMaHUE OOpallaeTcsi Ha Pa3BUTHE YMEHUN W HABBIKOB YCTAHOBJICHUS CBS3U
HOJIOXKEHUI TEOPUH € TPOPECCHOHAIBHOM JIESTENBHOCTBIO Oy IYIIEro CIICIHAaINCTa.

CamocrosiTenpHas paboTa OCYIIECTBIACTCS MHAMBHIYadbHO. KOHTPOIB caMOCTOSTEIHHOM
paboTHI OpraHn3yeTcs B AByX (opmax:

. CaMOKOHTPOJIb U CAaMOOIICHKA CTYCHTA;

. KOHTPOJIb CO CTOPOHBI IperogaBartesieil (TeKyIuii 1 IPOMEKy TOUHBIH ).

Texymmii KOHTPOJIb OCYIIECTBISIETCS Ha Ay TUTOPHBIX 3aHATHIX.

Kpurepusmu oLieHKH pe3yIbTaToOB CAMOCTOSTEIBHONW PaOOThI CTYACHTA SBISIOTCS:

. YPOBEHb OCBOEHHSI CTYJICHTOM Y4eOHOTO MaTepHara;

. YMEHHS CTyJEHTa HCIONb30BaTh TEOPETUUYECKUE 3HAHMUS MPHU  BHIIOJHEHUH
IPAKTUYECKUX 3aay;

. c(hOpMHUPOBAHHOCTh KOMIIETEHIIN;

. odopmieHre MaTepraia B COOTBETCTBUU C TPEOOBAHUSMHU.

HpI/IBeTCTByeTCH 060y}KI[eHI/Ie CaMuXx SaﬂaHI/Iﬁ C APYIrUMH CTYACHTAMHU: MOKXHO KaK JaBaTb,
TaK W 10Jy4aTb COBCTHI I1O O6IJ.[€I>1 CTPAaTCTrM BBIIIOJIHCHUA W HU3YYCHUS MaATCpHdia, NaBaTb U
IIoJiydaTb IoOMOIIb B OTJIAAKE. O,I[HaKO IMUCaTh KOA CTYACHT HOJXKCH CaMOCTOATCIIBHO. ,)_—[eJ'II/ITBCH
KOAOM HJIM IMUCATh €ro COBMCCTHO 3aIIpCIICHO.

7 @OoH] OLIEHOYHBIX CPEACTB

7.1 MeToabI KOHTPOJISI U OLICHUBAHMS Pe3yJIbTATOB 00y4eHUs!

Pabora Ha nexnmu

JICKITMOHHBIE 3aHATHS BKIIOYAIOT HW3JIOKEHUE, OOCYXKICHHE W Pa3bsICHCHHE OCHOBHBIX
HANpaBlIEHUH U BOMPOCOB HM3yYaeMOMl ITUCIUIUIMHBI, 3HAHHUE KOTOPHIX HEOOXOAMMO B XOJ€
peam3aIyy BCeX OCTATbHBIX BUJIOB 3aHIATHI U B CAMOCTOSITEIIBHON paboTe cTymeHToB. Ha nekiusx
CTYJEHTBl TIOTY4YaloT caMmble HEOOXOJMMBbIE 3HAHMS MO H3ydaemol mpobieme. HempemeHHBIM
YCIIOBHEM JIJIS TITyOOKOTO M TIPOYHOTO YCBOSHUS yU4eOHOT0 MaTepHaa sSBISETCS YMEHUE CTYACHTOB
COCPEOTOUEHHO CIIyIIaTh JIEKIUH, aKTUBHO, TBOPUYECKH BOCIPUHUMATH H3JIaraeMble CBEICHUS.
BuuMarensHOE CllylIaHWe JIEKIUWA TpeArojaraeT HWHTEHCUBHYIO YMCTBEHHYIO JCSITEILHOCTD
ctyneHTa. KpaTkue 3anmucu nekiui, KOHCTIEKTUPOBAHKUE WX TOMOTAeT YCBOUTh MaTepuai. KoHncnekr
SIBIIIETCS TIOJIE3HBIM TOTJIa, KOTJa 3alMCaHO CaMOe€ CYIIeCTBEHHOE, OCHOBHOE. 3aIlUCh JICKIIHHA
PEKOMEHIYEeTCSI BECTH IO BO3MOXKHOCTU COOCTBEHHBIMH (opMynupoBKamHu. JKernarenpHO 3amuch
OCYIIECTBIISATH HAa OJTHOM CTPAHUIIE, a CISAYIONIYIO OCTABIIATH JIJIs MPOPA0OTKH YU4eOHOTO MaTepralia
CaMOCTOSITENILHO B JIOMAIIHUX yCIOBUSAX. KOHCIEKT Jydilie moApaseisiTh Ha MyHKTHI, maparpadsl,
coOirofasl KpacHy CTpoKy. [IpHHIMIUANBHBIE MeCTa, ONpenesieHus, (OPMYyJbl ClIeIyeT
COTMPOBOXKAATH 3aMeYaHusIMH. PaboTast Hai KOHCTIEKTOM JICKITUH, BCEria CIeayeT UCTIOIb30BaTh HE
TOJILKO OCHOBHYIO JINTEPATypy, HO W Ty JHTEPaTypy, KOTOPYIO JIOTIOJHUTEIHLHO PEKOMEHIOBAI
JIEKTOP.

[IpakTrueckue 3aHATHS

[ToAroTOBKY K MPaKTUYECKOMY 3aHSTHIO CIIEyeT HAUYMHATH C O3HAKOMIICHUS C JICKIIMOHHBIM
MaTEpHUaIOM, C U3yUCHHUs TUTaHA MPAKTHYCCKHUX 3aHATHH. ONpeeIMBIIUCEH C MPOOIEMOM, ClIeayeT
o0paTHThCs K peKOMEHyeMol iureparype. BrajgeHre moHSATHITHBIM anmapaToM U3yd4aeMoro Kypca
SIBJIIETCSI HEOOXOIUMBIM, TI0O3TOMY F'OTOBSICH K IIPAKTHYECKUM 3aHATHSAM, CTYJICHTY CIICyeT aKTHBHO
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NOJIb30BATHCS CIIPABOYHOM JIMTEPAaTYPO: SHIMKIONEIUSIMHE, CIOBApsIMH U Ap. B xone mpoBeaeHus
NPaKTHYECKUX 3aHATHHA, MaTepuall, W3JaraeMblii Ha JIEKIUSAX, 3aKpEIUIsLeTcs, paclIupsieTcss U
JIOTIONTHSIETCS NPU TOATOTOBKE COOOIICHUH, pedepaToB, BBHITOJHEHUH TECTOBBIX pabor. CTemneHb
OCBOCHUSI KaXKI0H TEMBI OIIPEIEIISIETCS] TPETI0JaBaTesIeM B X0/1¢ 00CYKACHHUS OTBETOB CTYICHTOB.

CamocrostenbHas pabora

CryneHT B mpomuecce oOy4eHHUs JOJDKEH He TOJBKO OCBOUTH y4eOHYIO MpOorpamMmy, HO H
npruoOpecTd HAaBBIKM CaMOCTOSITEIbHON paboTbl. CamocrosiTenbHas padoTa CTYIEHTOB HIpaeT
BOXHYIO DPOJIb B BOCIHTaHWM CO3HATEJHFHOTO OTHOIICHHS CAaMUX CTYACHTOB K OBJIAJCHUIO
TEOPETUYECKUMUA M TPAKTHUECKUMH 3HAHUSMH, MPUBUTUM UM MPHUBBIYKH K HAIPaBICHHOMY
UHTEIUIEKTyaJIbHOMY Tpyay. CamocTosiTenbHast paboTa MPOBOAUTCS C LEIbIO0 YTy OJIeHHs 3HAHUI 110
aucuuIuiiHe. Matepuan, 3aKOHCIIEKTUPOBAHHBIA Ha JIGKIUAX, HEOOXOIUMO PErYJISIPHO JOTOIHATD
CBEIICHUSMH M3 JIUTEPaTypHBIX MCTOYHHUKOB, NPEJCTABICHHBIX B paboueil mporpamme. V3zyuenne
JUTEPATYPHI CIEAyeT HAYMHATH C OCBOSCHHSI COOTBETCTBYIOIIHNX Pa3/1ei0B TUCIUIUIMHBI B yUeOHUKAX,
3aTeM O3HAKOMUTHCS C MOHOTPA(HSIMU HIIH CTAThSIMH IO TOH TEMaTHKE, KOTOPYIO H3y4aeT CTYACHT,
U IIOCJIE 3TOr0 — ¢ OpoIIopaMu U CTaTbsIMH, COJAEPXKALIMMU MaTepual, JAroIluil yriayOiaeHHoe
IpE/ICTaBICHNE O TeX MM MHBIX aCIEeKTax paccMaTpuBaeMoi mpoosemsl. /s pacimpeHns 3HaHUH
10 JUCHUIUIMHE CTYACHTY HEOOXOIMMO UCIIONb30BaTh MIHTEpHET-pecypChl U CeNUaTU3UPOBAHHBIC
0a3pl JaHHBIX: MPOBOJMTH MOUCK B PA3JIMYHBIX CHCTEMax M MCIOJIb30BaTh MaTepHajbl CAlTOB,
PEKOMEHIOBaHHBIX MPETIOIaBaTeNIEM Ha JICKIIMOHHBIX 3aHATHSIX.

[ToaroroBka k ceccuu

OCHOBHBIMU OPHEHTUPAMHU TIPH MOATOTOBKE K MPOMEXYTOYHON aTTECTALUH 110 AUCIUTIINHE
SBJISIFOTCS] KOHCIIEKT JICKIIUH M TIepeYeHb PeKOMEHIyeMo# auTepatypsl. [Ipu moaroToske k ceccuu
CTYZIEHTY CIIeJlyeT TaK OpraHN30BaTh Y4eOHYIO paboTy, YTOOBI IIepes NEPBLIM JHEM Hauajla CECCUU
ObUTH CaHBI U 3aIlUIIEHBl BCE MpakTHYeckue padoTsl. OCHOBHOE B MOATOTOBKE K CECCHH — 3TO
MOBTOPEHHE BCEr0 MaTepualia Kypca, M0 KOTOpPOMY HEOOXOIMMO MpOWTH arrectauuio. llpu
HOATOTOBKE K CECCHM CIIEIyeT BeCh 00BeM pPadOTHl paclpelessTh PAaBHOMEPHO IO JTHSM,
OTBEJICHHBIM JUIS TOJrOTOBKH, KOHTPOJIMPOBATH KAXK/IbIH JICHb BBITOTHEHHS PaOOTHI.

7.2 Ikajia 1 KPpUTEPUH OLEHUMBAHMS Pe3yJIbTATOB 00y4YeHHUs

Kpurepuu orieHk# BBITOJTHEHUS! TECTOBOTO 3aJaHUS

OneHka Kputepuu onienrBanus

HeynosnerBopurenbHo or 0% nmo 30% mnpaBUIBHBIX OTBETOB M3 OOIIEro YMCIA
TECTOBBIX 3aJaHUI

Y nosnerBoputenbHO OT 31% 1m0 50% mpaBUIBHBIX OTBETOB M3 OOIIETO YMCIIA TECTOBBIX
3aJaHUN

Xoporo oT 51% 1o 80% mpaBUIBHBIX OTBETOB M3 OOILIETO YKCIIa TECTOBBIX 3aJJaHUMN

OTianyHO oT 81% 10 100% mpaBWIBHBIX OTBETOB M3 OOIIETO YMCIIA TECTOBBIX 3aaHUI

Kpurepuu BeImoIHeHHsI 1a00paTOPHON pabOThI

HeynosnerBopurenbHo Pabora BEIIOTHEHa HE TOJHOCTHIO M OOBEM BBIIOJTHEHHOMN
4acTH PabOThI HE MTO3BOJISET CACIATh MPABHIBHBIX BHIBOJIOB

Y nosnerBopurensHo PaboTa BbINOMHEHA HE MOJHOCTHIO, HO HE MeHee 50% oObvema, 4To
MO3BOJISIET TIOJIYYUTh TPaBUJIbHBIC PE3yJbTaThl M BBIBOJABI, B XOJE NPOBEICHHUS PaOOThl ObUIH
JIOTYIIEHBI OITUOKH

Xopor1o PaGora BbIIONHEHA B TOJHOM O0OBeME C COOIOACHUEM HEOOXOIUMOM
MOCIICIOBATEIPHOCTH JCHCTBHIA, HO JOIYINEHA OJHA OIMOKAa WM He Oojiee NIBYX HEIOYETOB U
00y4Jaromuics MOXKET UX UCIIPABUTh CAMOCTOSTENBHO WK C HEOOBIION MOMOIIBI0 TIPerogaBaTens

OT1immyHO PabGora BeImONHEHAa B IIOJHOM 00BeMe Oe€3 OomHuOOK ¢ COOJIIoICHUCM
HEO0OXOAMMOM I10CIIEJ0BATENBHOCTA JEUCTBUN

KpI/ITepI/II/I OLICHHWBAHMA HA 3a4CTC
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VYposensl.

Henocrarounsrit He3naHnue 3HaUnTENbHOM YaCTU TPOTPAMMHOTO MaTepralia, HEYMEHHUE
Jla’ke C TIOMOUIBIO MpernoAaBareist chopMyITupoBaTh MPaBUIbHBIE OTBETHI Ha 3a/1aBa€Mble BOIIPOCHI,
HEBBINOJHEHUE MTPAKTUYECKHUX 3aJaHUI HeynosnerBopurtensHo/He3zauteHo

VYposens 2.

ba3zoBsIit 3HaHUE TOJIBKO OCHOBHOT'O MaTepHalia, TOMyCTUMbl HETOUHOCTH B OTBETE HA
BOIIPOCHI, HAPYIICHHUC JIOTHYECKOU MMOCJICAOBATCIIBHOCTU B M3JIOXKCHUHW ITPOrpaMMHOI'O MaTCpualia,
3aTpyJHEHUS MPU PELICHUH MPAKTUYECKUX 3a/1ad Y TOBJIETBOPUTEIHHO/3a4TEHO

VYposens 3.

[ToBeiieHHbIN TBEpABIC 3HAHUS TPOrPAMMHOTO MaTepHana, JOIMyCTUMbIE HECYIIECTBEHHBIE
HETOYHOCTHU MPU OTBETE HA BOMPOCHI, HAPYIICHHUE JJOTUYECKON MOCIEI0BATEIIbBHOCTA B U3JI0KEHUH
IIPOrpaMMHOT0 MaTepualia, 3aTpyJHEHHsI IPU PEUICHUH TPAKTUYECKUX 3a]a4 Xopo110/3a4TeHo

VYposens 4.

[IponBunyTeiii [1y6oKkOe OCBOEHHME HPOrpaMMHOrO MaTepuaja, JOTHYECKH CTPOIHOE ero
U3JI0’KEHUE, YMEHHUE CBSA3aTh TECOPHIO C BO3MOXKHOCTBIO €€ NMPUMEHEHHUS Ha MPAKTUKE, CBOOOIHOE
peleHue 3a7a4 1 000CHOBAaHUE MPUHATOTO PEIICHUS OTnMYyHO/3a4TEHO

7.3 O1ieHOYHBIE CpeICTBA

7.3.1 Texymuii KOHTPOJIb

Tect

Bompoc Nel .

KiroueBoe cnoBo template npeanasnadyeno B sa3bike CH++ s
Bapuantsl oTBETOB:

1. paboThI ¢ yrpaBiasieMol Kydei

2. nepenadn pyHKIMHU aapeca 00beKTa
3. obecrieueHne Bo3Bpara u3 QyHKIIUHA
4. CO3aHUS POJIOBOM (DYHKIIUU
Bompoc Ne2 .

[IpuBeneHo oObABICHHE Kacca. YKaKUTE CIydaid HapyImeHHs JOCTYIIa IPU 0OpaIieHuH K
YIEHy Kjacca

class A

{

int x; public: void set(int); int get(); void show();
A

BapI/IaHTBI OTBCTOB:

1. a.set(7);

2. a.x;

3. a.get();

4. a.show();

Bompoc Ne3 .

CrenanbHbIN yKa3zaTesb, KOTOPbI aBTOMAaTHUECKH MepenaeTcs 1000l GyHKIMN-1IeHy
IIpY €€ BBI30BE U YKa3bIBAET HAa 00BEKT, TEHEPUPYIOIINIA BbI30B

BapuanTsl 0OTBETOB!

1. extern

2. this
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3. throw

4. explicit

Bormpoc Ne4 .

Kaxkas u3 onepanuii 1y1st 00bEKTOB (IK3EMIUTSIPOB KJIACCOB) MTOICPKUBACTCS
KOMITHJISITOPOM T10 YMOJTYaHUI0 BapuaHThI OTBETOB:

1. +

2. 3.=

Bompoc Ne5 .

Ecnu B kiacce A meperpyskaercs onepanus = =, Kakoe J0JDKHO ObITh BO3BpaIaeMoe
3Ha4YCHHUE (PYHKIIMH, OCYIIECTBISIONMICH MTePErpy3Ky

Bapuantsl 0TBETOB:

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

IIpuMepHBIi CIMCOK BOIIPOCOB

PA3PABOTKA KJIACCA CTPOKA

1. L{enb paboThI

Pazpaborats kiacc String, mpegocTaBisironuii 6oee y100HbIe U O€30MaCHBIE CPEICTBA JIsI
oIepainuii Co CTPOKAMHU HEKEJIM BCTPOCHHBIN THIT char®.

2. [Tpumep KOHCTPYHUpPOBaHHUS Kilacca

OCHOBHBIM HEJIOCTaTKOM BCTPOCHHOT'O TUIIA SIBJISICTCSI OTCYTCTBUE KOHTPOJIS 32 BBIXOJIOM 32
TPaHUIIBI MACCHBA CUMBOJIOB, YTO MOXKET MPUBOJIUTH K KaTaCTPO(QUUECKUM TIOCTEACTBUSIM BO
BpeMs BhINOIHEHU nporpammbl. Hammpumep: const SIZE = 80; char™® str = new char[SIZE];

...

str[SIZE] = "\0'; npiBOAXT K MOMBITKE 3AMUCH B 00JIACTH AMSTH 3aHATYIO COBEPIICHHO
JIPYTHUM O0OBEKTOM.

Omnpenenenue Kiacca MOXKET BBITTISIETH cleayronmum oopasom: class String{ public:

String(int);

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

j3

I1epBbIit KOHCTPYKTOP MOKET OBITH IPUMEHEH JJIS HCIIOJIBb30BaHMs 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 THIIA CTPOKA UCTIONB3YS B KAYECTBE apryMEHTa
BCTPOEHHBIH THI Char* aapec cranmaapthoii crpoku: String::String(char* s) { len = strlen(s); str =
new char[len+1]; strcpy(str,s);

}

31ech UCNOIB30BaHbl (PYHKIMH cTaHnapTHOW OnbmmoTekw strlen(), strepy() s
OTIpeIeJICHUS! ITTMHBI CTPOKU M KOMTUPOBAHHS CTPOK, ITO3TOMY B (paiijie coeprKalieM Teo
KOHCTPYKTOpA Tepe]l BEI30BOM ATHX (DYHKIHUH JOJDKEH OBITh IMTOAKIIIOYCH 3ar0JI0BOYHBIN (haii
string.h ¢ TOMOITBIO TUPEKTUBHI:

#include <string.h>
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Tenepb B IIporpaMme MOryT GBITB CO3aaHbl 1 UCITOJIB30BATHCA HAPABHC CO BCTPOCHHBIMUA
TunamMu o0beKTHI String: char s[] = "Crpoxka";

String s1(512);

String s2(s);

Komnunsitop C++ BCTpETHB BTOPYIO U TPETHIO CTPOKH PUBEACHHOTO (hparMeHTa BHI30BET
COOTBETCTBEHHO MEPBBINA U BTOPOM KOHCTPYKTOP String B COOTBETCTBUU C TUIIAMHU apTyMEHTOB.
OObekTHI s1, s2 mepe/ BBIX0I0M U3 CBOCH 00JaCTH CYIIeCTBOBAHUS JOKHEI ObITh YAANEHBI U3
naMsTH AECTPYKTOPOM Kiacca String. BeI30B AecTpyKkTopa OCYIIECTBISIETCS aBTOMATHUECKH
KOMITHJISITOPOM, 3a]1a4a ke IPOTrpaMMHUCTA MPEI0OCTaBUTh COOTBETCTBYIOIIUN AECTPYKTOP:
String::~String(){ delete [] str;

}

HOCKOJIBKy IIpu CO3aaHNN 00BEKTOB THIIA CTPOKa HaMHU BBIACIIAIACH IaMATh 1104 MAaCCHUB
CHMBOJIOB C IIOMOIIBIO OTIEpAIK NEW JAECTPYKTOP OJDKEH COJEPKATh OMEPaTOp OCBOOOKICHHUS
namatu delete . Yka3aHue KBaJpaTHBIX CKOOOK HEOOXOIUMO JIJIsl TOTO YTOOBI HH(POPMUPOBATH
KOMIWJISITOP O TOM, YTO YKa3aTelb str HACTPOECH HAa MAacCHB M HEOOXOIMMO OCBOOOIAUTH MaMATh
BBIJICTICHHYIO T1OJ1 HETO.

Jyist Toro uToOBI caienaTh 6e30macHoi padoTy ¢ 00beKTaMu THMA String HEOOX0IUMO
BCTPOUTH B HETO MPOBEPKY MPABMWIBHOCTH OOPAICHHS 10 HHIEKCY K DJIEMEHTaM MacCHBa. JDTO
MO>KHO CJIeJIaTh ONPEEIINB onepaTop unaekcanuu [|. Jaaum Oonee moaHOe onpeaesieHne Kiacca:

class String{ public:

String(int);

String(char*);

~String();

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

Teno oneparopa HHAEKCAIIMHA MOKET BBITJISIIETH CIEAYIOMNUM 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 ciydae oGpariieHus K 3JIEMEHTY CTPOKH 110 HEMIPaBUILHOMY HH/EKCY, C TIOMOIIBIO
CTaH/IapTHOIO MTOTOKA BBIBOJIAa OIIMOOK, HAa SKPaH BBIBOJUTCS COOOILIEHUE O BBIXO/E NHJEKCA 32
TpaHUIIBI CTPOKU U C IOMOIIBIO CTaHAapTHON ¢yHKuuu exit(), onucanHoii B stdlib.h nepenaercs
yIpaBiieHUE ONEPALIMOHHON CUCTEME C U3BEILIEHUEM €€ O KOJIE€ OIINOKH.

3. 3amanue

Pazpabotats kinacc String onpeaenaus s HEro METOJIbL:

KOIIUPOBAHUs CTPOK, PEATM30BaB ONIEpaToOp = ; IOMCKA MOJICTPOKH;

CIUSIHUS CTPOK, Pealn30BaB OMEepPaTOphl += U + ; SKBUBAJIIGHTHOCTU CTPOK, HAOOP
OIIepaToOpOB == M |=; onpeeNeHNs JUIMHBI CTPOKH; BBIBOJA B IOTOK, << ; BBOJIa U3 IIOTOKA >> ;

BCTaBKH MMOJICTPOKH C HY>KHOH MO3HULIMK; KOHCTPYKTOp KonupoBaHus Buaa X:: X(const X&);

Hanumure nporpaMMy WUTIOCTPUPYIOILYIO OCHOBHBIE METO/IbI KJlacca String.

7.3.2 IIpomexyTouHasi aTTecTarus
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No ook owhe

IIporpamma. XapakTepuCTHUKA IIPOTPAMM.

[TonsiTue mporpaMMmHoro odecnedenus. Buapsl mporpaMMHOTo oGecrieueHusl.
[TporpaMMHBIi TPOIYKT. XapaKTepHble 0COOEHHOCTH MTPOrPaMMHOTI0 IPOAYKTA.
[IporpamMMHBIi KOMIUIEKC.

[Iporpammuoe cpenctBo. Omnpeaenenne TpeOOBaHUI K TPOrPaMMHOMY CPEJICTBY.
ITporpamMMHas cuctema. Ci10KHOCTb U CIOXKHBIE CUCTEMBI. MICTOUHMKY CII0KHOCTH.
[Tpu3naku paboTocnocobHOi caoxkHOM cucTembl. Kitaccudukanus nporpaMMHBIX

CHUCTEM II0 CJIOKHOCTH.

8.
9.

10.

[TpoGieMbl MPOEKTUPOBAHUS CIIOKHBIX IPOTPAMMHBIX CPEJICTB.
JKu3HEeHHBII UK IPOrpaMMHOT0 00ECTICYECHHUSI.
YpasieHne IpoeKToM, IIIaHUPOBAHUE U PACTIPEACIICHUE PECYPCOB, KOHTPOIIb

HCITIOJITHCHUA CPOKOB.

11.
12.
13.
14.

TectupoBaHue U OIICHKA KAaueCTBA.

YrpasieHue nporpaMMHBIMU KOHQUTYPAITUSIMH.

CornpoBoxeHue.

MonepHu3aius 1 MaciiTabupoBaHKUE MPOTPAMMHOTO OOECIICUCHUSI.

Tema 3. CtanmapThl U METOAMKH, HCIIOJIb3YEMBIE TIPH pa3padOTKe MPOTrPaAMMHBIX CPEJICTB

15.
16.
17.
18.
19.
20.
21.
22.
23.

Buapel ctangapTos.

MeToauky NpOeKTUPOBAHMUSL.

CrangapTuzanus *XKU3HEHHOTO IMKJIa IPOrPaMMHOTO CPECTBA.
[TonsiTHE METOIOJIOTHH.

ATpuOyTHl METOIOJOTHH.

OcHOBHBIE METOJOJIOTUHU IIPOTPAMMHUPOBAHUS.

OO6mas cuctemMa NOHATUI TEXHOJIOTUHU MPOTrPaMMHUPOBAHMUS.
Texnonorus. IIpouecc. Ctanus. TexHonmornueckui Noaxoz.
Kpurepun onieHK# TEXHOJIOTHM.

Tema 6. [IpoexTupoBanue OUOIMOTEK KIACCOB

24.

Bune! kiiaccoB: KOHKPETHBIH THIl, aOCTpaKTHBINA THI, Y3JI0BOH Kjiacc,

uHTepEHCHBIN Kiacc.

25.
26.
27.
28.
29.
30.

JuHamudeckas uAeHTHPUKALNS THIIA.

VYrpaBieHue BUIUMOCTBIO U 001aCThIO IEHCTBUS UMEH.
VYipasieHue naMaTbo.

bubnnorekn KOHTEHHEPHBIX KIIaCCOB.

HomMmeHnknatypa KOHTEHHEPOB U IPUMEPBI UX UCITOJIB30BAHUSA.
Hepapxus K1accOB HCKITIOUEHUH.

Tema 7. IIpoexTupoBanue uHTepdeiica ¢ noib3oBaTeIemM

31.
32.
33.
34.

bubnuorexu uHTEpHENCHBIX 3IEMEHTOB.

[ToHsiTHE TPUITOKEHMUS.

JlranoroBble OKHa U JOUYEPHUE HJIEMEHTHI YIIPaBICHUS.

S3bIKN iporpaMMupoBaHus 4eTBepToro nokosneHus, CASE-cuctemsl, cucTeMbI

YCKOPEHHOMPa3pabOTKH MPHUI0KESHUN.

35.
36.
37.
38.
39.

CHCcTEeMHBIH aHaJIN3.

[TpuHIHITEI 00BEKTHO-OPUESHTHPOBAHHOTO aHAIM3a M UX O0CYKICHHE.

SA3b1k 00beKTHOTO MOAenupoBanus UML.

OCHOBHBIE OTIpe/ICIICHUS: CUCTEMA, JOMEH, MOACUCTEMA, JIEMEHT, CBSI3H, Cpe/a.
CrpyKTypa cUCTEMBI, JEKOMITO3ULINSL, UEPAPXHUS] DTIEMEHTOB.
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40.
41.
42.

[Tporecchl B cucteMe M MOTOKM HH(POpMAIUH.
HccnenoBanmne neiCTBHI.
ITocTpoenune moieneid TOMEHOB U TIOJICUCTEM, CBSI3€M U B3aUMOJCHCTBUS

MOJICKCTEM, B3aUMOJICHCTBUSIOOBEKTOB, COOBITHH, MPOIECCOB, TOTOKOB JIAHHBIX, IEHCTBUM.

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

OrnurcaHue KJ1accoB U UX B3aUMOCBSI3€EM.

JluHamuka noBeieHus] O0BEKTOB, JUArpaMMbI IIEPEX0/1a COCTOSHUIA.
Jnarpammbl 0OBEKTOB.

BI/IIII/IMOCTB U CUHXPOHU3al A OGLGKTOB, BPCMCHHBLIC TUarpaMMBbl.
JnarpamMmma nporeccos.

O06paboTKa UCKITIOUUTENIBHBIX CUTYalNH.

Paboune MMPOAYKTBI, MCTOAOJIOI'UN U CPCACTBA aHAIN3a U ITPOCKTUPOBAHMA.

Tema 9. TexHOIOTUHU KOJIIIEKTUBHOM pa3pabOTKU MpOrpaMMHOro obecreyeHus

50.

00630p u K1accuuKaus CPeACTB MOAAECPKKU KOJIJICKTUBHOM pa3paboTKu

HpOFpaMMHOFOO6eCHequI/IH.

51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.

[TporpamMMHBIe CpeCTBA IUIAHUPOBAHMS U YIIPABICHHS IIPOLIECCOM pa3pabOTKH.
CerteBble rpaduky U AUarpaMMbl pabodero mporecca.

CreHapuu BBITIOJIHEHUS padoT, coracoBaHue TpaduKoB.

[TpuMmeHeHne CUCTEM yIIPaBIECHUS JOKYMEHTaMH.

HNHucTpyMeHTallbHbIE CpeicTBAa BEpUPUKALIUN U TECTUPOBAHUSI IPOTPAMM.
[InanupoBaHue ¥ aBTOMAaTU3UPOBAaHHAS T'€HEpalUsl TECTOB.

Cuenapuu TECTUPOBAHUS.

AHanu3aTopsl podust BEIMOIHEHUS TECTa.

Penosuropuii TecTos.

KonTpouns nokasareneil kauecTsa.
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