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

Heﬂb npenoaaBaHus AUCHUIIIIMHBL

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

3aIla‘~II/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

KOMIIETCHIINH:
Koa n HanMeHoOBaHHe NHauKaTopbl 10CTHKEHUSI KOMIIETEHIIMHT
KOMIIeTeHIuii
VYK-1. Cnocoben  ocymectBisats | MYK-1.1. Amanmsupyer 3agaqy, BeIAENsASI ee 6a30BbIe COCTABIISIONIIE
MOUCK, KpuTH4eckuii aHamm3 u cuate3 | UYK-1.2. OcymecTBiseT MoucK, KpUTUIECKH OLIEHUBAET, 000011aeT,
MH(pOPMAIIHH, NpUMEHATH | CHCTEMATH3UPYCT U PAHXUPYeT HH(OPMALHIO, TpeOyeMyto st

CHCTEMHBIA noaxon sl peHICHUA

pemeHusa MOCTaBJICHHOW 3a/1auu

NYK-1.3. PaccmarpuBaeT W mpejjiaracT palnuoOHAIBHBIE BapHaHTHI
pellieHus] TIOCTABJICHHOM 3a/auu, MCHOJb3Ysl CHCTEMHBIH MOAXO,
KPUTHYECKH OLICHUBACT UX JIOCTOMHCTBA U HEAOCTATKH

IIOCTAaBJICHHBIX 3aJa4

HOIIK-2.1. 3HaeT coBpeMeHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH U
NIPOTpaMMHBIE  CPEJICTBA, OCHOBHBIE BHIBl W TPHHIMIB pabOTHI
WH()OPMAIMOHHBIX CHCTEM U MH()OPMALMOHHBIX TEXHOJOTHH; CIIOCOOBI
BHEJIPEHUsI ¥ HMHTETPAllMd COBPEMEHHBIX HH()OPMALMOHHBIX CHCTEM,

CrocoObl  OIIEHKM HEOOXOJMMOCTH HCIOJIb30BAaHHUS —POTPAMMHBIX

CpPeZCTB.
OIIK-2. CnocobeH HCHONb30BaTh P

HOIIK-2.2. YMmeeT HCHOIb30BaTh COBpEMEHHBbIE WH(HOPMAIMOHHBIE
COBpPEMCHHEIC WH(POPMAIMOHHBIC

TEXHOJOTMU W TPOrpaMMHBIE CPEICTBA, KaK B paMKax OTIEIbHOTO
TEXHOJIOTUI u MPOTpaMMHBIC .

NPEANPUATHS, TaK U B paMKax KOPIIOpaluii, TOCyIapCTBEHHBIX CHCTEM;
CpEeICTBa, B TOM qHUCIIe

BHEZIPATh M HAcTpauBaTh COBPEMEHHBbIC HMH(GOPMAIOHHBIE CHCTEMBI,
MIPOBOANTh HWHTETPALMIO Pa3IUYHBIX HH(OPMALMOHHBIX CHUCTEM U
MIPOTPaMMHBIX CPE/ICTB, OLICHUBAThH HEOOXOAMMOCTH HCIOIB30BaHMUS

OTEUYECTBEHHOTO MPOU3BOJCTBA, MPHU
peleHnn 3a1a4 npodecCHOHANBHON

JACATCIbHOCTHU
MPOrpaMMHOT0 CPEACTBA I PCIICHUS 3a/1a1.

NOIIK-2.3.Bnaneer NIPUMCHECHUS COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTHH M ITPOTPaMMHBIX CPEJCTB, IIPH PELICHUN
3aa4 B Pa3IMYHBIX OTPACIAX, BHEJPEHUS U HACTPOMKH COBPEMEHHBIX

HaBbIKaMH

I/IH(i)OpMaHI/IOHHI)IX CHCTEM, OLCHKU HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA
MPOrPaMMHBIX CPEJICTB U MHPOPMAIIMOHHBIX CUCTEM JUIS PELICHUSI 3a/1a4.
HOIIK-5.1. aJIMAHUCTPHUPOBAHUS,
agmuaucTpupoBanus CYB/I, coBpeMeHHBIE METOIBI HH(OPMAIIHOHHOTO
B3aUMOJAEHCTBUS MH(POPMAIIMOHHBIX M aBTOMAaTH3UPOBAHHBIX CHCTEM;
CHOCO0BI MHCTAUISIINY IIPOrPAaMMHOTO 00€CIeYEeHHsI, CIIOCOOBI OIEHKN
MaciTabupoBaHUs CHOCOObl WMHCTAUIALMK  allapaTHOTo
obecrieueHus, METO/IbI OLICHKH IPOU3BOIUTEIFHOCTH HH()OPMAMOHHBIX

OIIK-5. CnocobeH HWHCTaUTIPOBATh 3HaeT
HpOrpaMMHOE u anmaparHoe
obecrieuenne 11 HHPOPMaMOHHBIX

1 aBTOMATU3UPOBAHHBIX CUCTEM

OCHOBBI  CHCTEMHOI'O
CHCTEM,

Y aBTOMATH3UPOBAHHBIX CUCTEM.
HOIIK-5.2. YMeeT HHCTAIIMPOBATh MPOTpaMMHOE O0ecTrieueHre, B TOM

Yucie B COCTaBE THUIIEPCUCTEM, HWHCTAJUIMPOBATh  alapaTHOE
obecnieueHue, MacmTabupoBaTh nH()OpPMAITMOHHBIE u
aBTOMATHU3UPOBAHHbIC CHCTEMBI, OLICHHUBATh HEOOXOAUMOCTD




MacIITaOMPOBaHMsI CHCTEM, OIICHHBATh 3aTpaThl Ha HHCTAJUIALMIO
arnmnapaTHOro M MPOrPaMMHOTO 00ECIICUCHHS.

HOIIK-5.3. Brageer: MeTogaMu yCTaHOBKH CHCTEMHOT'O M ITPHUKJIATHOTO
MPOTPaMMHOTO  OOECTeYeHHs, OLICHMBAEM  MPOU3BOJUTEILHOCTH
HH(POPMAIIMOHHBIX u aBTOMATU3UPOBAHHBIX CHCTEM,
MaciTabupOBaHUEM CHUCTEM 3a CYET WHCTAIUIALUH alapaTHOro Hu
MIPOTPAMMHOTO 00ECIICUCHUS.

OIIK-8. CnocobeHn pa3pabaTbiBaTh
AJITOPUTMBI u IporpaMmel,
OPUTOAHBIE TSI TPAKTHYECKOTO
HIPUMEHEHHUS

HOIIK-8.1. 3HaeT OCHOBHBIE TEXHOJIOTMH CO3JaHUS M BHEIPEHUS
MH()OPMAIMOHHBIX CUCTEM, CTAHAAPTHI YIIPABJICHHUS KU3HECHHBIM [IUKJIOM
MH(OPMALIMOHHOH CUCTEMBI.

NOIIK-8.2. YMeeT npoeKTHPOBATh OJIOK-CXEMBI aJITOPUTMOB, OIICHUBATh
MIPOU3BOIUTENBHOCTh AJITOPUTMOB M 3aTparThl NaMsATH Ha paboTy
aNTOpUTMa, Pa3padaTeIBaTh MPOrPaMMBbl Ha OCHOBE CIIPOCKTHPOBAHHOTO
ITOPUTMa M HPOBOAWTH OTIAAKY IPOTPAMMBI, NPUMEHSITH METOJIBI
CHCTEMHOTO aHajiM3a U MAaTeMaTHYECKOTO MOJCIUPOBAaHUA IIpU
paspaborke n skcruryatanun MC, NMpoBOANTH CTPYKTYPHBIH aHajM3,
(GYHKIMOHAJIBHBIH  aHaNM3, OOBEKTHO-OPUEHTHPOBAHHBIA  aHaJH3
Hepapxruu KIAcCOB. OCYIIECTBIATh OpraHU3allMOHHOE olecredeHne
BBINOJIHEHUsI pabOT Ha BCEX CTaJUIX U B IPOLECCaX KU3HEHHOTO IUKIIa
WHPOPMAMOHHON CUCTEMBI.

NOIIK-8.3. Bnageer HaBbIKaMu pPa3paOOTKH MPOrpaMM, HOCTPOCHHUS
OJIOK-CXEM aJTOPUTMOB M OLIEHKH NPOHM3BOJAUTEIBHOCTH aITOPUTMOB,
paboThl ¢ yHH(UUUPOBAHHBIM S3BIKOM BH3YaJIBHOTO MOJIEIMPOBAHUS,
COCTaBJICHUS IIJIAHOBOM W OTYETHOW JOKYMEHTAlMU 110 YIPaBICHUIO
NMPOEKTaMH  CO3JaHMsi WH(DOPMALMOHHBIX CHCTEM Ha  CTaausax
YKM3HEHHOTO IMKJIA.

2 MecTo IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JlucuumiauHa OTHOCUTCS K oOs3arenbHOM YacTh bl M MeXAMCHUIUIMHAPHO CBsS3aHa C
MO/IJICPKUBAIOIIUMH TUCIUIUIMHAMK: ba3bl qaHHbIX, OCHOBBI MPOEKTHpPOBaHUs 0a3 JaHHBIX, Beo-

paspabotka, CucreMHOe porpaMMupoBanue, PazpaboTka MOOMIIBHBIX MPUIIOKEHUH.

3 Crpykrypa M coep:KaHue TUCHUIIAHBI

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 7 3aU€THBIX €IMHUILIBI (252 yaca).

3.1 Buabl yueOHOI padOThI M TPYA0EMKOCTh

3.1.1 Jlns ouHo#t popMbl 00yueHus

Ne Bu yueouoii pacoTr KounuecTBO CemecTpsl
n/n 4acoB 6 7
1 | AyautopHble 3aHATHUSA 108 72 36
B Tom uucne:
1.1 | Jlekuun 36 24 12
1.2 | CemuHapckue/mpakTHIECKHUE 3aHATHS - -
1.3 | JlabopaTopHbI€ 3aHATUS 72 48 24
2 | CamocTosiTeqbHast padoTa 144 96 48
3 | IpoMe:kyTOouHasi aTTecTALUS
3auer, nqud.3ager, IK3aMeH mud.3auer | nud.3ader
Hroro: 252 168 84




3.1.2  Jlns 3a04HOi hopmbl 00ydeHHS

Ne . KoauuecTBo CemecTpsl
Buna yueOHoii padoThl
n/n 4acoB 7 8
1 | AyautopHble 3aHATHUSA 28 16 12

B ToMm uucie:

1.1 | Jlekuuu 8 8

1.2 | CemuHapckue/mpakTHIECKHUE 3aHATHS - -

1.3 | JlabopaTopHbIE 3aHATUS 20 8 12
2 | CamocrosiTeqbHast padoTa 224 168 56
3 | IpomexkyTOouHasi aTTecTALUS
3auer, qud.3aver, IK3aMeH mud.3auer | nud.3ader
Hroro: 252

3.2 TemaTn4ecKuii NJIAH U3yYeHUs JUCUUIJIMHBI VISl 0YHOU (POPMBI
00y4eHus

3.2.1 Ounas dhopma oOyueHus

TpyroeMkocThb, 4ac
AyauTopHasi pabora E
~ o = s
Ne Pa3e/bl/TeMbl - % % g é“ g % a:a =
n/n JTUCIHUIIIHHBI Bcero § 2, o E e E o e g 3=
S| 2EE/ 22 22| 5 &
S|l 253 ¢% ¢ ¢
0 o < = =
O = = = &)
1 [TonsiTHE TPOrpaMMUPOBAHUS; 26 4 8 14
[IporpamMHasi HHKEHEPHUsI
2 WNHTterpupoBaHHbIE Cpeabl 26 4 8 14
IPOrpaMMHUPOBAHHUS
3 Merononoruu nporpaMMHUpPOBaHUs, 28 4 8 16
HACTpOWKa yCTPOUCTB; MalnHHbIE U
MaIIMHHO-OPUEHTHPOBAHHBIE SI3BIKU
4 S3BIKM TPOTPaMMHUPOBAHKS BEICOKOTO 28 4 8 16
YPOBHs
5 CTpyKTypHOE MPOrpaMMHUPOBAHUE; 30 4 8 18
[IpouenypHO-OpUEHTUPOBAHHOE
IPOrpaMMUPOBAHHE
6 OOBEKTHO-OPUEHTHUPOBAHHOE 30 4 8 18
IPOrpaMMUPOBAHHE
7 OO0bexTsI 3a71a4 ¥ 00BEKTHI TPOTPAMM 40 4 12 24
8 [IpoekTupoBaHrEe apXUTEKTYPbI 44 8 12 24
MPOrpaMMHON CUCTEMBI
Hroro 252 | 36 72 144
3.2.2 3aounas ¢opma oOydeHUs
Ne Pa3neanl/TeMbl TpynoeMKoCTh, 4ac
n/n AUCHUTLIUHBI Bcero | AyauropHas padora 8 S :




~ Q =
) (D] —_ o
< | E2x x| EE
532 &= 842
= O =| © o
S| §ER E5| ES
S| EEE 55 Eg
S 1S 28 &9 =0
=3
0 o < =
O E = =
[lonsiTHE TPOrpaMMUPOBAHUS; 31 1 2 28
[IporpamMHasi HHKEHEPHUsI
WNHTterpupoBaHHbIE Cpebl 31 | 2 28
IPOrpaMMHUPOBAHHUS
Merononoruu nporpaMMUpOBaHUs, 31 1 2 28
HACTpPOMKa yCTPOUCTB; MalHHbIE U
MalIMHHO-OPUEHTUPOBAHHbIE SI3bIKU
S3BIKM TPOTPaMMHUPOBAHKS BEICOKOTO 31 1 2 28
YPOBHs
CTpyKTypHOE MPOrpaMMHUPOBAHUE; 31 1 2 28
[IpouenypHO-OpUEHTUPOBAHHOE
IIPOrPaMMHPOBAHKE
OOBEKTHO-OPUEHTUPOBAHHOE 31 1 2 28
IIPOrPaMMHPOBAHKE
OO0bexTsI 3a71a4 ¥ 00BEKTHI TPOTPAMM 33 1 4 28
[IpoekTupoBaHrEe apXUTEKTYPbI 33 1 4 28
MPOrpaMMHON CUCTEMBI
Hroro 252 8 20 224

3.3 Coneprxkanue QU CHUILTHAHBI

ITonstue nporpammupoBanusi; [[porpammHas MHKEHEPHUs

HNHTerpupoBaHHbIe Cpebl IPOrPAMMHUPOBAHMS;

Criennanu3upoBaHHBIA TEKCTOBBIA PENAKTOP

Merononoruu nporpaMMHUpOBaHUsS, HACTPOMKA YCTPOMCTB; MamMHHBIE W MalIMHHO-

OPUCHTHPOBAHHBIC S3BIKU

OCHOBHBIE CXEMEI Hp606pa3OBaHI/I$I HUCXOJHOI0 MOAYJIA B HCITOJIHSICMBIHN MOAYJIb,

CraTMueckd W JMHAMMYECKH KOMIOHyeMble OubOnuorekn; CocTaBHbIE YacTH CHCTEMbI
IIPOrpaMMHUPOBaHUS

I/ICTOpI/IH nporpaMMupOBaHusd, IEPBBIC ABTOMATHUYCCKHUC BBIYHUCIIHUTCIIN; Bo3nukHoBeHue

A3BIKOB IPOrPAMMHUPOBAHUS

SI3bIKM IPOTPaMMUPOBAHHS BEICOKOTO YPOBHS;

JlocTOMHCTBA U HEAOCTATKU SI3bIKOB BBICOKOT'O YPOBHS

CrpykrypHOe nporpammupoBanue; [IpouenypHo-opreHTUPOBAaHHOE TPOTPaMMHUPOBAHUE
O0bekThI, aTpubyTHI, MeTOIbI; Pa3paboTka 00bEKTOB

WNukancynsuus, nonuMopdusm, Hacae10BaHUE

OOmBekTHI 337124 11 00BeKTHI IporpaMM; [TocTaHOBKA 332U IpU pa3paboTKe MpOTrpaMm
[IpoekTupoBaHHe AapXUTEKTYphl MPOrPAaMMHOM CHUCTEMBI; MeToabl MPOEKTUPOBAHUSA

porpaMM, OPHEHTUPOBAHHbIE HA 00PaOOTKY

MeToapl MPOEKTUPOBAHUS MPOrpPaMM, OPUEHTHUPOBAHHBIE HA HCIIOJIB30BaHUE CTPYKTYP

JAaHHBIX

MopenupoBaHue py pelieHUH 3a1a4d MporpaMMupoBanust; PaspaboTka anropurma; [Ipomece

IIPOrpaMMUPOBaHUS

KaCKaI[Haﬂ CXEMa JKU3HCHHOT'O IIKUKJIa IMTPOrpaMmabI;
I/ITepaLII/IOHHaSI CXCMa JKU3HCHHOT'O IIUKJIAa MPOrpaMMBbI



3.4 TemaTuka J1adOpaTOPHBIX 3aHATHI

JlaGopatopHas pabota 1. 3HAKOMCTBO € OKpPY)KEHHEM ISl pa3pabOTKH

JlabopartopHas pabdota 2. luddepeniupoBanue QyHKIIHi

JlabopaTopHas pabota 3. BeuncneHnue onpenenéHHbIX HHTETPAJIOB

JlaboparopHas paboTa 4. PemieHue HemuHEIHOTO ypaBHEHUS

JlabopatopHas pabota 5. HaxoxneHue skctpemyma GyHKIUN

JlaboparopHass pabota 6. BekTopbl, MaTpuilbl M CHUCTEMBI JHHEWHBIX alre0pandecKux
ypaBHEHUH

JlabopatopHass pabora 7. Pemenue auddepeHIHANbHBIX YpaBHEHUH U CHCTEM
Qg depeHIraIbHbIX ypaBHEHUN

JlabGopaTtopHas pabota 8. HTepnosAIus U SKCTPATTONISIIHIS (yHKITHMA

JlaboparopHas pabota 9. MaremaTudeckast 00pab0TKa SKCIIEPUMEHTATBHBIX JAHHBIX

4 YdyedHO-MeTOoaAMYeCcKOe U HHGPOPMALMOHHOE o0ecneyeHne

4.1 Hopmatusnbie 1okKyMeHTbI 1 'OCTob1

1. ®enepanbubiii 3akoH 0T 29 aexadps 2012 roga Ne 273-03 «O06 o6pazoBanuu B Poccuiickoit
denepanum» (¢ U3BMEHEHUSIMU U JJONIOJTHEHUSAMN);

2. ®enepalibHBIA TOCYIAPCTBEHHBIA 00pA30BATENbHBIN CTAHAAPT BBICIIETO OOpa30BaHUS -
OakanaBpuat no HampasieHuto moArotToBku 09.03.01 MudopmaTika U BBIUUCIUTEIbHAS TEXHUKA,
yTBepkAeHHbIN [Ipukazom Munuctepcra oOpa3zoBanus u Hayku P® ot 19 centsi6ps 2017 r. N 929
"O06 yTBepkaeHuU (eaepanbHoro... Pegakius ¢ usmenenusimu N 1456 ot 26.11.2020.

3. Ilpuxaz MunucrepctBa obpa3oBanus u Hayku P® ot 05 ampens 2017 r. Ne 301 «O06
yrBepkaeHuH Ilopsaka opraHuM3allud M OCYILECTBJIEHUS OOpa30BaTENIbHOW JEATENBHOCTH IO
00pa3oBaTeNbHBIM MPOTPaMMaM BEICIIIETO 00pa30BaHuUs — MporpaMMamM OakaliaBpuara, mporpaMmamM
CIenUalInTeTa, MPOrpaMMaM MarucTpaTyphl;

4. TlopsIoK TPOBEACHHUS TOCYAAPCTBEHHOW WTOTOBOM aTTECTAIllMU 1O 00pa30BaTEIHHBIM
nporpaMMaM BbICHIEr0 00pa30BaHuUsl — NporpaMMaM OakajlaBpuaTa, IporpaMMmaM CHeluaiuTeTa u
IporpaMMaM MarucTparypbl, yTBEpKIE€HHbIN npukazoM MunoO6paayku Poccun ot 29 urons 2015 r.
Ne 636;

5. IlonoxxeHue O NPAKTHUUECKON MOATOTOBKE OOYYaIOLIUXCS, YTBEPXKIECHHOE IPUKA30M
MunuctepcTBa Haykd H BbICIIero oOpaszoBanusi Poccwuiickoit ®epeparuun u MuHUCTEpCTBa
npocsenieHust Poccutickoit @enepanuu ot 5 aprycta 2020 r. Ne 885/390.

4.2 OcHOBHas1 JIUTEpPATYypa

JlaBpuwiesa, E. M. IIporpammHasl HHXEHEpHUs U TEXHOJIOTUU IIPOrPAMMUPOBAHUS CIIOKHBIX
cucteM : yueOHuK i By30B / E. M. JlaBpumeBa. — 2-e u3., ucnp. u gon. — Mockasa :
WznarensctBo FOpaiit, 2025. — 432 ¢. — (Bwicmee oopaszoBanue). — ISBN 978-5-534-07604-2.
— Texkcr : anekrponnslit // O6pazoBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/561885 (mara obpamenus: 11.02.2026).

3pikoB, C. B. TlporpammupoBanue : ydeOHUK U TPakTUKyM 151 By30B / C. B. 3bikoB. — 2-¢
u31., nepepabd. u gomn. — Mocksa : U3parensctBo FOpaidt, 2026. — 285 c¢. — (Briciee
oOpa3zoBanue). — ISBN 978-5-534-16031-4. — Texkcr : anekrponHslii // OOpa3oBaTesbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583644 (nara obpamenus: 11.02.2026).

Kybenckuii, A. A. OyHKIIMOHAIBHOE IPOTPAMMUPOBAHUE : YUCOHUK U TPAKTUKYM ISt
By30B / A. A. Kybenckmii. — Mocksa : M3garensctBo FOpaiit, 2026. — 348 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-9916-9242-7. — Texkcr : anekrponHsiit // OOpa3oBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583854 (mata oopamenwus: 11.02.2026).



4.3 lonoTHATEIbHAS JIUTEPATYPA

TexHonorum nmporpaMMupoBanus : yueoHoe nocobue / A. B. T'aiinens, A. B. bnaros, B. U.
ITpouenko, A. C. [llupokxanes. — Camapa : Camapckuii yausepcurert, 2020. — 108 c. — ISBN 978-
5-7883-1554-6. — TekcT : anekTpoHHbIH // JlaHb : anekTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/189025 (mata oOpamenus: 28.09.2023). — Pexum goctyma: s
aBTOPU3. TIOJIb30BATEIICH.

CemkuH, A. O. Huadopmanumonnsle TexHoiorud. OOmue BOMPOChl HHPOPMATHUKH,
QITOPUTMHU3ALMN U TIporpaMMHpoBaHus : yueOHoe mocobue / A. O. Cemkun, A. C. Ilepun. —
Mocksa : TYCVYP, 2020. — 163 c. — ISBN 978-5-86889-898-3. — Tekcr : anexTpoHHbIi // Jlans :
IeKTpOHHO-OMOMMoTeunass cuctema. — URL:  https://e.lanbook.com/book/313442  (nara
obparmenus: 28.09.2023). — Pexum goctyna: st aBTOPHU3. MOJTH30BaTEICH.

4.4 JseKTpOHHBbIE 00pa3oBaTe/IbHbIEC Pecypchl

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 pacHpoCcTpaHsieMoe NPOrpaMMHOe
odecrieyeHue

Visual Studio Code

Bpayzepst Chrome, Edge, Firefox

OpenVPN c npaBamu 11 3amycKa y CTyA€HTOB
FileZilla

PuTTy

Git

Node.js 18

Python 3.10

Wireshark

0. ITporpamma MathCAD

=00 kWD

5 MarepuajbHO-TEXHHYECKOE O0ecIeYeHue

JInst mpoBenieHus TabOpaTOPHBIX pabOT M CaMOCTOSTEIBHONW PabOThl CTYACHTOB MOIXOISAT
ayJIUTOPUHU, OCHAICHHbIE KOMIIBIOTEpPAMH C MPOTPAMMHBIM 00ECIeuYeHHEM B COOTBETCTBUHU CO
CIIMCKOM B ITyHKTE 4.5 ¥ OJKITIOYCHHBIC K HHTEPHETY.

Yucnao paboynx MecT B ayIUTOPUU JOJKHO OBITh JOCTAaTOYHBIM MJisi OOECledYeHHUs
VHIBHyaTbHON pabOThI CTYACHTOB.

Pabouee mecTo npenoaaBatens A0HKHO OBITh OCHAIIEHO KOMITBIOTEPOM € OJKIIOUEHHBIM K
HEMY ITPOEKTOPOM HJTM HHBIM aHAJIOTHYHBIM 10 (YHKIMOHAIFHOMY Ha3HAUEHHIO 000PYI0BaHUEM.

6 Meroanuyeckne peKOMeHAAUMHU

6.1 MeToauyecKkue peKoMeHIaMH /ISl TIPenoaBaTeJisi 0 OPraHu3alun
00y4eHus

1. IIpy HOATOTOBKE K 3aHATHAM CIIEAYyeT NpeABapUTEIbHO MpopaboTaTh MaTepuall 3aHATHS,
IIPEAYCMOTPEB €r0 MOoJIayy TOYHO B OTBEACHHOE UIS 3TOTO BpeMs 3aHATHs. ClielyeT NOArOTOBUTH
HEOOXOIMMBIE MaTepHajbl — TEOPETUYECKHE CBEACHUS, 3a1auu U ap. [Ipu mpoBeaeHUU 3aHATHSA
clielyeT KOHTPOJIMPOBATh MOJauyy MaTepHuaja U pelieHHe 3aJaHuil ¢ y4eToM yueOHOro BpPEeMEHH,
OTBEJIEHHOTO IS 3aHATUS.


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

2. Tlpu mpoBepke pabOT W OTYETOB CIEAYEeT YYHUTHIBATH HE TOJBKO NPABHILHOCTH
BBIMIOJIHEHMSI 3aJaHuil, HO M ONTUMAJIbHOCTh BBIOPAHHBIX METOJOB pEIICHUS, NPABUIHLHOCTH
BBITIOJTHEHHSI BCEX €r0 IIAroB.

6.2 MeToanyeckue yKa3aHus JJIsl 00yYAIOIIUXCH M0 OCBOCHUIO U CHUIIINHbBI

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

B mporecce camocTosITeNbHOW pabOThl CTYIEHTHI 3aKPEIUISIIOT U YIIyOJsIOT 3HaHWUS,
IIOJIy4YE€HHBIE BO BpEMS ayJUTOPHBIX 3aHATHI, TOTOBATCSA K IMPOMEKYTOYHOM aTTECTALlMU, a TaKKe
CaMOCTOSITENIbHO U3y4alOT OTJEJIbHbBIE TEMbl YUEOHOH MPOTrpaMMBbl.

Ha 3aHATHAX CTYIEHTOB, B TOM YHCJE IPEAINOJATarOIIUX INPAKTUYECKYHO IEATEIBHOCTD,
OCYILIECTBIISICTCS 3aKPETJICHUE MOJYYCHHBIX, B TOM YHCJIE U B IMPOLIECCE CAMOCTOSTEIBHON paboTHl,
3HaHui. Ocoboe BHUMaHME OOpallaeTcs Ha Pa3BUTHE YMEHUI M HAaBBIKOB YCTAHOBJIEHUS CBSI3U
MOJIOKEHUN TEOpUH C MPOPECCHOHATBHON IEATEIbHOCTHIO OYAYIIEro CIeHUAINCTA.

CamocrosTenbHas paboTa OCYIIECTBIAETCS MHAMBUIYadbHO. KOHTPOIb caMOCTOSTENBHOM
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 TIIPU  BBINIOJHCHUU
NPaKTUYECKHX 3a/1aY;

. c(hOpMHUPOBAHHOCTH KOMIIETCHIINI;

. odopMIIeHHe MaTepraja B COOTBETCTBUH C TPEOOBAHUSIMH.

[IpuBercTByeTCsl 00CYKACHHE CaMUX 33JaHUH C IPYTMMHU CTYJIEHTaMU: MOXKHO KaK JaBarth,
TaK M IOJIy4aThb COBETHI IO OOLICH CTpaTeruy BBINOJHEHHMsS M W3y4YeHHs MaTepuala, JaBaTh U
[I0JIy4aTh MOMOIIb B oTiaake. OAHAKO mHUcaTh KOJA CTYACHT JIOJDKEH CaMOCTOSATENbHO. JlennuThes
KOJZIOM WJIH IIUCATh €r0 COBMECTHO 3AMPELIEHO.

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, 3HAHHC KOTOpI)IX HCO6XOI[I/IMO B XOJIC
peanu3aliy 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 UX IIoMoract YCBOI/ITI) MaTepI/IaJ'I. KOHCHGKT
ABIISIETCS TIOJIE3HBIM TOTJa, KOTJa 3alMUcaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE. 3amuCh JICKIIHMA
PEKOMEHIyeTCSI BECTH 110 BO3MOKHOCTH COOCTBEHHBIMH (POpPMYITUpOBKaMH. JKerareabHO 3ammch
OCYILIECTBIISAT HA OJTHOM CTPAHHMIIE, & CIICIYFOILYI0 OCTaBIIATh ISl IPOPAOOTKH yueOHOTO MaTepraia
CaMOCTOSITENIBHO B JIOMAIIHUX yCJIOBUSAX. KOHCIEKT sydlie nmoapasensTh Ha MyHKTHI, aparpagsl,
coOyoasi KpacHylo CTpoKy. [IpuHIUMNHAaIbHBIE MeECTa, OMNpeneieHus, (GOpMyJbl Cciexyer
COIMPOBOXKIATH 3aMeYaHusIMH. PaboTast HaJl KOHCIIEKTOM JISKIIUH, BCET/Ia CIIeAyeT UCIIOB30BaTh HE
TOJILKO OCHOBHYIO JIUTEPATypy, HO U Ty JUTEPATypy, KOTOPYIO IOMOJHHUTEIBHO PEKOMEHIOBAI
JICKTOP.

[IpakTryeckue 3aHATUSL
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[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: SHIUKIONEIUSIMH, CIOBapsMH U Ip. B xone npoBeneHus
NPaKTHYECKUX 3aHATHH, MaTepual, W3JaraeMblii Ha JIEKIUAX, 3aKpEIUIeTCs, pacHIMpsieTcss |
JIOTIONTHSIETCA TIPU TOATOTOBKE COOOLICHUH, pedepaToB, BBHIOJHEHUH TeCTOBBIX paboT. CTemneHb
OCBOCHUSI KaXXI0H TEMBI OIIPEIEIISIETCS MIPETIoJaBaTesIeM 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 CO3HATENBHOTO OTHOIICHHWS CaMHX CTYACHTOB K OBJAJCHHUIO
TEOPETUYECKUMU M TPAKTHUECKUMH 3HAHUSMM, NPUBUTUM WM TPHUBBIYKH K HAIMpPaBICHHOMY
MHTEIIEKTyaJIbHOMY Tpyy. CamocTosiTenbHas paboTa MPOBOANUTCS C IO YTy OJIeHHS 3HAHUI 10
qUcuuIuiiHe. Matepuan, 3aKOHCIIEKTUPOBAHHBIA Ha JIGKLUAX, HEOOXOIUMO PEryJIsipHO JOTOIHATh
CBEJICHHSMH W3 JHUTEPATyPHBIX MCTOYHHMKOB, IPEICTABICHHBIX B pabodeill mporpamme. M3ydeHue
JUTEPATYPHI CIIEAYyEeT HAYMHATH C OCBOCHHSI COOTBETCTBYIOLINX Pa3/1eJ0B TUCIUILIMHbI B yUeOHUKAX,
3aTeM O3HAKOMUTHCS C MOHOTPAGHSIMU HIIH CTAThSIMH TI0 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 IO AUCLIUTUINHE
SBJISTFOTCS] KOHCIIEKT JICKIIUH M TIepedeHb PeKOMEHIyeMol JuTepaTypbl. [Ipu moaroToBke K ceccuu
CTYACHTY CIIelyeT TaK OpraHu30BaTh Y4eOHYI0 paboTy, 4TOOBI Mepe/] NepBbIM THEM Hayasla CECCUU
ObUTH CAaHBI M 3aIIUIIEHBI BCE MpakTHYeckue padoTsl. OCHOBHOE B MOATOTOBKE K CECCHH — 3TO
MOBTOPEHHE BCEr0 MaTepualia Kypca, 10 KOTOpOMY HEOOXOAMMO MpOWUTH arrectauuio. Ilpum
HOATOTOBKE K CECCHM CIIEAyeT BECh 00BEM pa0OTHl paclpefesTb PAaBHOMEPHO IO JTHSM,
OTBEJICHHBIM U1 IOJrOTOBKU, KOHTPOJIMPOBAThH KAXK/IbIH J€Hb BBITOTHEHHS 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% mpaBUILHBIX OTBETOB M3 OOIIIETO YMCIIa TECTOBBIX 3aJaHUI

OTinyHO oT 81% 10 100% mpaBWIBHBIX OTBETOB M3 OOIIETO YMCJIa TECTOBBIX 3aJaHUI

Kpurepuu BeimosiHeHHsI 1a00paTOpHON pabOThI

HeynosnerBopurenbHo Pabora BbIMOTHEHa HE MOJHOCTHIO M OOBEM BBIMOJTHEHHOMN
yacTH paboThl HE MO3BOJISIET ClIeaTh IPaBUIIbHBIX BHIBOJIOB

VY aoeneTBopuTenbHO PaboTa BBITIONHEHA HE TOJTHOCTHIO, HO He MeHee 50% oObeMa, uTo
MO3BOJIIET MOJYYUTh MPABHIbHBIE PE3ylbTaThl M BBIBOABI, B XOJl€ NPOBEIACHHS 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 ¢ HEOOBIION MOMOIIBIO MTpernogaBaTes
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OTnnuHOo Pabora BbITOIHEHA B MOJHOM 00BeMe 0e3 OmHOOK ¢ COOMIONEHHEM
HEOOXOIUMOM I10CIIE0BATEIBHOCTA AEHCTBUNA

Kputepuu onieHnBaHus Ha 3a4eTe

VYposensl.

Henocrarounsrit Hes3naHue 3HaUMTENbHOM YaCTU MTPOTPAMMHOTO MaTepualia, HEYMEHHUE
Jla’ke ¢ TIOMOUIBIO MpenoaaBareist chopMyIupoBaTh MPaBUIbHBIC OTBETHI Ha 3a/1aBa€Mble BOTIPOCHI,
HEBBINOJHEHUE MTPAKTUYECKHUX 3aJaHUN HeynosnerBoputensHo/He3zauteHo

VYposens 2.

ba3zoBbrit 3HaHUE TOJIBKO OCHOBHOT'O MaTepHalla, TOMyCTUMbl HETOUHOCTH B OTBETE HA
BOIIPOCHI, HAPYIICHUC JIOTHYECKOU MOoCJICAOBATCIIbHOCTU B U3JIOXKCHUHN NTPOTpaMMHOI'0 MaTrcpuraJjia,
3aTpyJHEHUS MPU PEIICHUH MPAKTUYECKUX 3a/1ad Y JOBJIIETBOPUTEIHHO/3a4TEHO

Vposens 3.

[ToBeieHHbIN TBEpABIE 3HAHUS TPOrPAMMHOTO MaTepHana, JOIMyCTUMbIE HECYIIECTBEHHBIE
HCTOYHOCTHU IIPU OTBCTC HA BOIPOCHI, HAPYIICHUC JIOTHYECKOU IIOCICA0BATCIIbHOCTHU B U3JI0KCHUN
IPOrpaMMHOT0 MaTepHala, 3aTpyJHEHHs IPU PEHICHUH MTPAKTUYECKHX 3a7a4 Xopo1110/3a4TeHo

VYposens 4.

[TponBunyTHIii [ TyOOKOE OCBOCHHME MPOTPAMMHOTO MaTepuala, JIOTMUYECKH CTPOMHOE €ro
U3TI0’KEHUE, YMEHHUE CBSA3aTh TCOPHIO C BO3MOXKHOCTBIO €€ MPUMEHEHUS Ha MPaKTUKE, CBOOOIHOE
pernieHue 3aaa4 1 000CHOBaHUE MPUHATOTO PELICHUS OTnuyHO/3a4TEHO

7.3 OueHo4HbIE CPpeACTBA

7.3.1 Tekymuii KOHTPOJIb

Tect

Bompoc Nel .

KiroueBoe cnoBo template npeanasnadeHo B sa3bike CH++ s
BapuaHTsl OTBETOB:

1. paboTHI ¢ yrpaBiasieMol Kyden

2. nepeaaun PyHKIUU agpeca 0ObEeKTa
3. obecrieueHne Bo3Bpara u3 QyHKIIUH
4. CO37IaHUs POJIOBOM QyHKIIUH
Bompoc Ne2 .

[IpuBeneHo oObsBICHHE KIacca. YKaKUTe Clydaid HapyIeHHs JOCTyIa pU 0OpallieHuH K
WIEHy Kjacca

class A

{

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

BapuaHTbl OTBETOB:

1. a.set(7);

2. a.x;

3. a.get();

4, a.show();

Bompoc Ne3 .

CriennanbHbIi yKa3aTellb, KOTOPBI aBTOMaTUYECKU NIEpeaeTcs 1000 pyHKIUN-UIIeHy
IIPU €€ BbI30BE U YKA3bIBAET Ha 00BEKT, TeHEPUPYIOLIH BHI30B
BapuaHTbl OTBETOB:
12



1. extern

2. this

3. throw

4. explicit

Bonpoc N4 .

Kakas u3 onepanuii 1y1st 00beKTOB (3K3EMIUISIPOB KJIACCOB) MOIICPIKUBACTCS
KOMIWISITOPOM IO YMOJT4YaHUIO BapuaHThl OTBETOB:

1. +

2. 3.=

Bompoc Ne5 .

Ecnu B kiacce A neperpy»kaercs onepanusi = =, Kakoe JOJKHO ObITh BO3BpaIllaeMoe
3HaYeHHe (PYHKIINU, OCYIIECTBISIONIEH Teperpys3Ky

BapuaHTbl OTBETOB:

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

IIpuMepHBIil CIUCOK BOIIPOCOB

PA3PABOTKA KJIACCA CTPOKA
1. L{ens paboThI

Pazpaborats kiacc String, npegocTaBisironuii 6osee y100HbIe U O€30MacHbIE CPEICTBA JTs

orepanuii co CTPOKaMHU HEKeJIH BCTPOSHHBIN T char®.
2. [Tpumep KOHCTpYHpPOBaHMS Kilacca

OCHOBHBIM HEAOCTAaTKOM BCTPOCHHOI'O THUIIA ABJIAACTCA OTCYTCTBHUC KOHTPOJIA 34 BBIXOAOM 3a

TPaHUIIBI MACCHBA CUMBOJIOB, YTO MOXET MPUBOJUTH K KaTaCTPO(OUUECKUM MOCIEACTBHSIM BO
BpeMs BHINTOHEHUS nporpammbl. Harmpumep: const SIZE = 80; char™* str = new char[SIZE];

/...

str[SIZE] = "\0'; mpuBOIUT K MOMBITKE 3aIUCH B 00JIACTh MAMSTH 3aHATYIO COBEPIIICHHO
JIPYTUM OOBEKTOM.

OmnpezenieHne Kiracca MOXET BBITJISIIIETh CIeayomuM oopa3om: class String{ public:

String(int);

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

s

[TepBrIif KOHCTPYKTOP MOKET OBITH MPUMEHEH JIJIsl HCTIOIh30BaHUS 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 THUIIA CTPOKA UCIIONb3Ys B KAUECTBE apryMeHTa

BCTPOEHHBIN THIN char* aapec cranaapTHOM cTpoku: String::String(char* s) { len = strlen(s); str =

new char[len+1]; strepy(str,s);

}

31eck UCIoB30BaHbl PYHKIUH CTaHAApTHOM OnbamoTex strlen(), strepy() s
OTIpeIeJICHUS ITTMHBI CTPOKU M KOMTUPOBAHHS CTPOK, ITO3TOMY B (paiijie coeprkalieM Teo
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KOHCTPYKTOpa Iepe]] BBI30BOM ITHX (YHKIUH JTOJDKEH OBITh MOAKITIOYEH 3aroJIOBOYHBINA (haiis
string.h ¢ MOMOIIBIO AUPEKTHBHI:

#include <string.h>

Temneps B mporpaMme MOTYT OBITh CO3/IaHBI U HCIIOJIb30BaThCS HAPaBHE CO BCTPOCHHBIMU
TUnIaMu 00beKTHI String: char s[] = "Ctpoka";

String s1(512);

String s2(s);

Kommunsitop C++ BCTpeTHB BTOPYIO U TPETHIO CTPOKH MPUBEACHHOTO (hparMeHTa BBI30OBET
COOTBETCTBEHHO TEPBBIN U BTOPOM KOHCTPYKTOP String B COOTBETCTBUU C TUIIAMHU apTyMEHTOB.
OOBeKTHI s1, s2 epe/T BBIXOI0OM M3 CBOCH 00JIACTH CYIIECTBOBAHUS JOKHEI ObITh YAACHBI U3
naMsITH AECTPYKTOPOM Kiacca String. BeI30B gecTpykTopa OCyIIecTBISIETCS aBTOMATHYECKH
KOMITHJISITOPOM, 3a]1a4a k€ IPOTPaMMHUCTA MPEIOCTaBUTh COOTBETCTBYIOIINN AECTPYKTOP:
String::~String() { delete [] str;

b

[TockonbKy nipu co3naHuu 00BEKTOB THITA CTPOKA HAMU BBIACISUIACH TTAMSATH 110 MACCHB
CHUMBOJIOB C IIOMOIIIBIO OTIEPAIIH NEW JAECTPYKTOP JOJIKECH COJEPKATh OIEePaTop OCBOOOKICHHS
namstu delete . Ykazanue kBaJipaTHbIX CKOOOK HEOOXOAMMO ISl TOTO YTOOBI HH(OPMUPOBATh
KOMIWJISITOP O TOM, Y4TO yKa3aTelb str HACTPOCH Ha MacCHB M HEOOXOIMMO OCBOOOINTH MaMATh
BBIJICJIICHHYIO TI0]] HETO.

Jyist Toro 94TOOBI clienaTh Oe30MmacHol padoTy ¢ 00beKTaMu THIA String HEOOXOIUMO
BCTPOHTH B HETO MPOBEPKY MPABMIIBHOCTH OOpAIICHHUS TI0 HHIEKCY K AJIEMEHTaM MaccuBa. ITO
MOKHO CJIeIaTh ONPECHUB onepaTop unHaekcanuu []. Jaaum Oonee moaHOE ONpeaesieHne Kiacca:

class String{ public:

String(int);

String(char*);

~String();

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

Teno oneparopa MHIEKCAIIMA MOKET BBITIISIETH CIEAYIOMIAM 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);

b

return str[index];

}

B cnyuae oOpartiieHust K 3JIeMEHTY CTPOKH 10 HEMIPABUIILHOMY HHJICKCY, C TIOMOIIBIO
CTaHJApPTHOTO MOTOKA BBIBOJA OLIMOOK, Ha 9KPaH BHIBOJUTCS COOOIIEHNE O BBIXO/IE UHJIEKCA 32
TPAHMIIBI CTPOKH M C TIOMOIIBIO cTaHaapTHOU PyHKImu exit(), onucanHoil B stdlib.h mepenaercs
yIpaBieHUE ONEPALIMOHHON CUCTEME C U3BEILIEHUEM €€ O KOJIE OIINOKH.

3. 3aganue

Pa3paborats kiacc String onpeaenus st HETO METOIbI:

KONUPOBAHUS CTPOK, pEAIM30BAB ONEPATOP = ; MOUCKA MOJCTPOKH;

CIIMSIHUSL CTPOK, PEaIi30BaB OMEPaTOPhl += U + ; SKBUBAJIGHTHOCTU CTPOK, HAOOP
OTIepaTOpPOB == U !|=; onpeneneHus JIMHbBI CTPOKH; BEIBOJA B TIOTOK, << ; BBOJ]a U3 MTOTOKA >>

BCTABKHU MOACTPOKH C HYKHOM MO3UINH; KOHCTPYKTOp KonupoBaHus Buaa X:: X(const X&);

Hanummre nmporpaMMy WUTIOCTPUPYIOILYIO OCHOBHBIE METO/IBI Kilacca String.
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7.3.2 TlpomexyToUyHasi aTTECTAIUs

Nk LD =

[Iporpamma. XapakTepucTuka Mporpamm.

[TonsiTHe nmporpamMmHoOro obecnedenus. Buipsl mporpaMMHOro odecrnedeHus..
[TporpamMMHBIi TPOAYKT. XapakTepHble 0COOEHHOCTH MPOTrPAMMHOTO MTPOAYKTA.
IIporpamMMHBIN KOMIUIEKC.

[Iporpammuoe cpenctBo. Onpenenenue TpeboBaHM K TPOrPAMMHOMY CPECTBY.
[Iporpammuas cucrema. ClI0)KHOCTb U CJIOKHBIE CUCTEMBL. VICTOUHUKH CIIOKHOCTH.
[Tpu3zHaku paboTOCTIOCOOHOH CI0XKHOM cucTeMbl. Kitaccudukanus nporpaMMHBIX

CHCTEM II0 CJIOKHOCTH.

8.
9.

10.

[IpoGnembl IPOEKTUPOBAHNUS CIOXKHBIX POTPAMMHBIX CPEJCTB.
JKu3HEHHBIN UK MPOrpaMMHOTO 00eCTIeYeHUSI.
VYmpasieHnre NpoeKToM, IIIaHUPOBaHUE U paclpeiesieHue pecypcoB, KOHTPOJIb

HCIIOJIHCHUA CPOKOB.

11.
12.
13.
14.

TectupoBaHue U OIICHKA KAueCTBa.

VYnpasieHue nporpaMMHBIMU KOH(UTYpaLdsMU.

CorpoBoxeHue.

MonepHu3aius 1 MacTabUuPOBAHKUE MPOTPAMMHOTO OOSCIICUCHUSI.

Tema 3. CtanmapTsl 1 METOAMKH, UCTIONBb3YEMBbIE NPU pa3pabOTKe MPOrPaMMHBIX CPEJICTB

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

Buasl crangapTos.

MeTtoanuku npoeKTUPOBAHHUS.

CrangapTuzanys XKU3HEHHOTO LIUKJIa IPOrPAMMHOTO CPEZCTBA.
[ToHsiTHE METOOTIOTHH.

ATpuOyTHI METOAOIOTUH.

OcCHOBHBIE METOJJOJIOTUHU IPOTPAMMHUPOBAHUSI.

OO61as cuctema MOHATHI TEXHOJIOTUU POTPaMMHUPOBAHUS.
Texnonorus. [Ipouecc. Cranus. TexHomornyeckuit Noaxo.
Kputepuu oieHKH TEXHOJIOTHI.

Tewma 6. [IpoexkTrpoBaHne OMOJIMOTEK KJIACCOB

24.

Bunpl k71accoB: KOHKPETHBIN TUTI, aOCTPAaKTHBINA THII, y3JI0BOM K1acc,

uHTep(eicHbII Ki1acc.

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

Junamuueckast ©ASHTU(PUKALUS THIIA.

VYrpaBieHrue BUANMOCTBIO U 001aCThIO IEHCTBUS UMEH.
VYipasineHue naMaTbo.

bubnmoTexn KOHTEHHEPHBIX KIIACCOB.

HomeHknatypa KOHTEHHEPOB U MPUMEPBI HX UCIIOJIB30BAHUS.
Hepapxus K1accoB UCKIIOYEHHIA.

Tewma 7. [IpoextupoBanue naTepderica ¢ moJIb30BaTeIeM

31.
32.
33.
34.

bubnmnorexku nHTEpPEHCHBIX HITEMEHTOB.

[TonsiTve MPUITOXKEHUS.

JuanoroBbie OKHA U IOYEPHUE FJIEMEHTHI YIIPaBJICHUSI.

S3b1kK porpaMMmupoBanus yeTBepToro nokosienus, CASE-cucreMsl, cucTeMbl

YCKOPEHHOMPa3paOOTKU MPUIIOKEHUH.

35.
36.

CucTeMHBII aHAJIN3.
[TpuHIUTIEI 00BEKTHO-OPUEHTUPOBAHHOTO aHAIHM3a U UX 00CYK/IEHHE.
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37.
38.
39.
40.
41.
42.

SA3bIk 00BeKTHOTO MOAenupoBanus UML.

OCHOBHBIE OTIpe/IeTICHUS: CUCTEMA, JOMEH, IMOJCUCTEMA, DJIEMEHT, CBSI3U, CPe/a.

CrtpyKTypa cuCTEeMBbI, JEKOMIO3UIIMS, HEPAPXUSI DJIEMEHTOB.

[Iporeccrl B cucteMe 1 MOTOKK WH(DOPMAITUH.

Hccnenosanue nelcTBUMA.

[TocTpoeHue Mozesneil TOMEHOB U TIOJICUCTEM, CBSA3EH U B3aMOJICHCTBHS

MOJICUCTEM, B3aUMOJICHCTBUSIO0OBEKTOB, COOBITHI, MPOLIECCOB, TOTOKOB JJAHHBIX, IEHCTBUI.

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

Omnwucanue KJIacCOB U MX B3aUMOCBSI3EH.

JlnHamuKa OBeIeHUSI OOBEKTOB, TUATPAMMBI IIEPEX0/1a COCTOSTHUIA.
JuarpaMmbl 0OBEKTOB.

BugumocTs 1 CHHXpOHHU3AIHs 00BEKTOB, BPEMEHHBIE THArPaMMBI.
JnarpaMmma nporeccos.

O06paboTKa UCKITFOYUTEIIBHBIX CUTYAIIHH.

Pabouue npoayKThl, METOJIOJIOTUU U CPEJCTBA aHATIN3a U MPOCKTUPOBAHUS.

Tema 9. TexHONMOrUM KOJUIEKTUBHOM pa3pabOTKU MPOrpaMMHOTO 00ecieueHHs

50.

00630p 1 k1accupuKaus cpecTB NOAEPKKU KOJUIEKTUBHOM pa3paboTKu

MPOrPaMMHOT000ECTICUCHUSI.

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

[IporpammHbIe cpeCTBa IUTAHUPOBAHUS U YTIPABIICHUS IIPOLIECCOM pa3pabOTKH.

CereBble rpauKu U 1uarpaMMbl pabodero npouecca.

Cuenapu BbIIIOJIHEHUS paboT, cornacoBaHue rpauKoB.

[IpuMeHeHne CUCTEM yIIPABIECHUS JOKYMEHTaMH.

HNHcTpyMeHTanbpHbIE CpeicTBA BEpUPUKALIMH U TECTUPOBAHMSI IPOIPaMM.
[InanupoBaHue 1 aBTOMAaTU3UPOBaHHAs T'€HEPALUs TECTOB.

CueHapuu TeCTUPOBaHUS.

AmnanuzaTops! IpOoQUIIs BHITOTHEHUS TECTa.

Penosuropuii TecTos.

KonTtpons nokasarenei kauecTsa.
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