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MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO

o N ®dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Pabouast mporpaMMa JUCIUIIINHBI

1. IEJIM U 3AJAYU OCBOEHUA JUCHUIIJINHBI:
[enbro npenonaBaHus JUCLUILINHBL ABJISETCS:
© 00y4UTh CTYJIEHTOB IIPUHIIMIIAM 00bEKTHO-OPUEHTUPOBAHHOTO IPOrPaMMUPOBAHUS;
© 00y4YUTh CTYJIEHTOB IPUHIIUIIAM JIEKOMIIO3ULIUY [IPH PEILICHUH OCTaBIECHHBIX 3a1a4;
© 00y4UTh CTYJIEHTOB IIPUHIIMIIAM COBPEMEHHBIX METOJI0B HAITUCAHUA KOJa.
® [IPUOOpPETEHNE TPEACTABICHUI O HOBEHIIMX TEHICHIMAX Pa3BUTHS TEXHOJIOTUH
IIPOrPaMMHUPOBAHUA.
3aza4i OCBOEHMSI IUCLUILINHBI:
® TIOJYYHUTH HAaBBIKH PAOOTHI 0OBEKTHO-OPHEHTUPOBAHHOTO NMPOTPAMMHUPOBAHUS;
e ocBouth padbory UML nuarpamm;
® U3yYUTh METOJbI OOBEKTHO-OPUEHTHPOBAHHOTO MPOCKTHPOBAHUS MPOTPAMMHOTO
obecreyeHus.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII:

Huctunnmiaa «OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMUPOBAHUE» OTHOCUTCS K YHCIY
JTUCIUILIMH BapuaTUBHOM yacTu bioka 1 Jluctumuunel (Mmoaynu) OcHoBHoii [IpodeccronansHoi
Oo6pazoBarenpHol [Iporpammer mo HampasiieHuto moarotroBku 02.03.03. — «Marematudeckoe
ofOecrieueHre M aIMUHUCTPUpOBaHHE HWHGOPMAIMOHHBIX CcUCTeM», mpodmib «TexHomorus
MIPOrpaMMHUPOBAHUS.

[Ipyu n3yyeHnH JaHHOW TUCHUIUIMHBI UCIIONIB3YIOTCA KOMIETEHIIUH, CPOPMUPOBAHHBIEC B
CICNyIOIMX  JUCHUIUIMHAX:  VMHpopMmatTmka ©  TporpaMMuUpoBaHue,  [EXHOJIOTHS
nporpamMmupoBanus, OmnepalMoHHbIE CUCTeMbl, MeToabl pa3paboTKW  MPOTrPaMMHOIO
obecnieueHus, HMH(pOpMaMOHHBIE CHCTEMBI ¥ TEXHOJOTHUH, MeTOAbl MPOTrpaMMHPOBAHUS
COBPEMEHHBIX HH(HOPMAITMOHHBIX CUCTEM.

[Ipu w3ydyeHMM JaHHOW JUCHUIUIMHBI 3aKJIaJbIBAIOTCS 3HAHUA W (DOPMUPYIOTCS
KOMIIETEHIIMM JUIsl M3Y4YEHHUs CIEAYIOIIUX IUCUMIUIMH: VHTeIeKTyalbHble CHUCTEMBI U
texHonoruu, llapamnenbHoe  mporpamMmupoBanue, CHCTEMBI  pEaTbHOTO  BPEMEHH,
[IporpammupoBanue ans HurepHer, dDyHKiMoHanbHOE mNporpammupoBanue, COBpEeMEHHbIE
CHCTEMBI aBTOMATH3AIUU Pa3pabOTKH WHOOPMAITMOHHBIX CUCTEM, a TAKKE 3HAHMS, TIOJTyICHHBIC
MIPYU U3yUYEHUU JAHHON JUCIMILTUHBI, MOTYT OBITH MCIOJE30BaHbI MPU BBHITTOJTHEHUH KYPCOBBIX U
BBIITYCKHBIX KBATHM(UKAIMOHHBIX pPabOT, MpHU TPOXOXKICHUM TPAKTUKH U TIOATOTOBKE K
roCyJJapCTBEHHON UTOTOBOM aTTE€CTAlIUH.

3. IEPEYEHbD IIVNTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUSI 11O
JUCHUIIVIMHE (MOAYJI0), COOTHECEHHBIX C
MJIAHUPYEMBIMU PE3YJIbTATAMHA OCBOEHUSI OCHOBHOM
MMPOP®ECCHUOHAJBHOMN OBPA30OBATEJIBHOM ITPOT'PAMMBI

Kon n HaumeHoBaHue peajansyemMoit IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIIETEeHI[U U 00y4eHMsl 0 QM CHUILINHE (MOAYJII0),
COOTHECEHHBIX ¢ HHANKATOPaMH
JOCTHKEHHS KOMIIeTeHIIHIi

3HaTh: METO/I0JIOT U0 U METO/bI
MPOEKTUPOBAHHUS HH(GOPMAIIMOHHBIX CHUCTEM,
KPUTEPHUH KayecTBa MPOTrPAMMHBIX MPOYKTOB.
YMeTb:  OCyHIECTBISITH  BBIOOp  METOJ
MIPOEKTUPOBAHUS, OLIEHKH KayecTBa U aHaIM3a
3(PEKTUBHOCTH TPOTpamMM.

[K-1

Crnioco0OeH NpuMEeHSTh COBpEMEHHbBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH IPU
MIPOCKTHPOBAHNH, PEATTU3AINH, OLIEHKE
Ka4yecTBa M aHaIN3a Y3PPEKTUBHOCTH
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3aaa4 B Pa3/IMYHbIX NPEIAMETHBIX obnacTIx

MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO Donva
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET op
®-Pabouast mporpaMMa JUCIUIIINHBI
MporpaMMHOI O obecreyeHust IJI PCIICHUA B.Tla[[eTb: OCHOBHBIMHA MECTOAOJIOTUAIMU

IPOEKTUPOBAHUS M IPOrPpaMMHUPOBAHUS IIPHU
peajiv3alyy MPOrpaMMHBIX TPOJYKTOB.

I1K-2

Cnocoben HCIIOJIB30BAaTh OCHOBHEIE
METOABI M  CPEACTBA  aBTOMATH3allUU
MIPOEKTUPOBAHUS, PEANTU3ALINHU, UCIIBITAHUN
U OIEHKM KayecTBa IMPH  CO3JaHHH
KOHKYPEHTOCIIOCOOHOTO ~ TPOTPaMMHOTO

IPOJyKTa M IMPOrPaMMHBIX KOMILJICKCOB, a
TAKXe CII0OCO0EH MCHOJIB30BaTh METOAbI U

3uarb: Tunel npukiaadoro [10; meTomomoruto
00BEKTHO-OPUEHTHPOBAHHOTO
IPOrpaMMHUPOBAHUS.

YMeThb: OCYIIECTBISATH BBIOOP METOOJIOTUI
NpOrpaMMHUPOBAHUSI B 3aBUCUMOCTH  OT
pelaemMbIX 3ajay; MPaKTUYECKH HCII0JIb30BaTh
npukiagHoe 1O, mpoBoAUTH OIEHKY KadecTBa
MIPOTPAMMHBIX MPOJTYKTOB.

IPOrpaMMUPOBAHUSA, METOJbl, CIHOCOOBI U
CpecTBa pa3pabOTKU MpPOrpaMM B pamKax
ITUX HANPABICHUN

CpencTBa aBTOMAaTU3ALMM, CBsA3aHHBIE C | Biagers: cpencTBamMu u METOAAMU
COIPOBOXKACHUEM, aJIMUHUCTPUPOBAHHUEM | COIPOBOXKICHMS, MOJICpHH3ALUN
u MOJIEpHU3aLuen IIPOTPaMMHBIX | IPOTPAMMHBIX ~ KOMILUIEKCOB,  CPEICTBAMHU
IIPOJIYKTOB M IIPOTrPAMMHBIX KOMILJIEKCOB OLICHKH MX Ka4eCTBa.

3HaTh: METO0JIOTHIO [IPUMEHEHUS
K-4 HU3KOYPOBHEBOIO M BBICOKOYPOBHEBOIO

IPOrpaMMUPOBAHMS; METOA0JIOTHUI0 OOBEKTHO-
Criocoben UCII0/Ib30BaTh OCHOBHBIE

OPHUEHTHPOBAHHOI'O ITPOrPaMMHUPOBAHUS.
KOHILIECNITyaJIbHbIE ITOJIOKEHUS

Ymers: OCYLIECTBIIATD BbIOOp
(YHKIHOHAIBHOTO, JIOTHUYECKOT O,

HU3KOYPOBHEBOIO M BBICOKOYPOBHEBOIO
00BEKTHO-OPUEHTUPOBAHHOT O u

., | IpOrpaMMHUpPOBaHUsA B  3aBUCUMOCTH  OT

BHU3YyaJIbHOT'O HaIlpaBJICHUN

pemaemMbIX 3aad; MPaKTUYECKH HCIIOJIb30BaTh
npoueaypHoe, (yHKIMOHAIbHOE, MOAYJIbHOE,
MIPOTpaMMHUPOBAHUE.

Baaners: OCHOBHBIMHU anropuTMamu
pa3paboTKu porpaMm B pa3HbIX HANPaBICHUSIX

4. OBIIASA TPYAOEMKOCTbDb JUCIHUIIJIUHBI
4.1. O0beM IMCHHUIINHBI B 3a4eTHBIX eINHHIAX (Bcero): 6
4.2. O6beM THCHUILIHHBI 0 BUAAM y4eOHO# padoTsl (B yacax): 216 yacos

KosmnuectBo yacos
(¢popma o0yueHusi: OUHASA)
Buj yueoHoii pa6oThi B T.4. 10
Bcero no niiany ceMecTpam
6
KonraktHas paboTta oOyuarommxcs ¢ 72[72* 72[72*
MIPENOJABATENIEM B COOTBETCTBUU € Y1
AyIUTOpHBIE 3aHSITHUS: 72[72* 72/72*
JEKIMH 36/36* 36/36*
CeMuHaphbl U MPAKTHUECKUE 3aHITUS - -
JIaGopatopHble pabOThl, TPAKTUKYMBbI 36/36* 36/36*
CamocTosiTenpHas padoTa 108 108
dopma TeKylIero KOHTPOJIs 3HaHUH U KonTtposnbHbie KonrtponbHbie
KOHTPOJIA paboThl, paboThl,
CaMOCTOSITENIbHOW PabOThl: TECTUPOBAHUE, nabopaTopHbIe nabopaTopHbIe
KOHTp.paboTa, KOJTOKBUYM,pedepaTsl ap.(He paboThI, MpOBEpPKa paboThI, MpOBEpKa
MeHee 2 BUJIOB) JIOMAIITHUX 33JIaHUi | JTOMAIIHUX 3aJaHul
Kypcogas pabora KypcoBas pabora Kypcosas pabora

dopma
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MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO

Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET ®opma
®-Pabouast mporpaMMa JUCIUIIINHBI
Bunpl npomexxyTouHON aTTecTannu (3K3aMeH, OK3amMeH OK3aMeH
3a4er) 36 36
Bcero 4yacoB o JUCLHUIUIMHE 216 216

*Konuuecmeo uacos pabomer IIIIC ¢ obyuarowumucs 6 OUCMAHYUOHHOM @opmame ¢
npUMeHeHUueM 3JIeKMPOHHO20 00YYEeHUsL.
B cryuae Heobxooumocmu uUCnOIb308aHUA 8 YYEOHOM npoyecce YaCMUuYHO/UCKIIOYUNENbHO
OUCMAHYUOHHBIX 00pA308aMENbHLIX MEXHONo2UNl 6 mabauye uepes Cleul YKA3bIBAEMCs
Koauuecmeo uacos pabomwl I111C ¢ ooyuarowumucs 01 nposedeHus 3aHAmMul 8 OUCMAHYUOHHOM
Gopmame ¢ npumenenuem 31EKMPOHHO20 0OYYEHUSL.

4.3. Conep:xanue 1McUMIIMHBI (Moays.) PacnipenesieHne 4acoB 1o TeMaM M BUAAM
yueOHOi padoThI:

®opma 00yueHHs: ouHas

Buap! yueOHBIX 3aHATHI (I)opMa
AyIMTOpHBIE 3AHATHS 3ann TeKylero
Haspanme IpakTu4 JTaGoparo TUAB Camocto KOHTPOJIsA
Bcero €CKHue HHTEP ATE]Ib 3HaHI/Iﬁ
pa3aejoB U TEM PHBIEC
JIeKIIl/II/I 3aHATHUSA, AKTHUB Hast
padoThl,np N
ceMHUHap HOH padora
AKTUKYMBI
bl dopme
1 2 3 4 5 6 7
Pa3nen 1. Konuemnmn
OMAIIIHH
1. CnoxxHOCTB Je:[3azlaHH;1
[1O. CtpykTypsl '
PYKLYP 12 2 2 1 8 Jlaboparo
CJIOYKHBIX
pHBIE
CUCTEM
paboThI
2 Jomaniau
Hl OCKTHUPOBAHU € 3aJ]aHusl.
p P 12 2 2 1 Jlaboparo
€ CJIIOKHBIX 8
pHBIE
CUCTEM
paboThI
3. CriocoOmI JomanHu
nepeaaun € 3aJ]aHusl.
rapamMeTpoB B Jla6opato
GyHKIHH. 12 2 2 1 8 pHBIE
Bosspaiaemslie 6
3HAYCHHS. paboThI
[Tapamerpsl 110
YMOJTYAHHUIO.
Paznen 2. Kinacchl 1 00bEKTHI
4. Ilpupona JloManiau
00BEKTOB. € 3aJIaHusl.
OTHomeHus 12 2 2 1 8 Jlaboparo
MEXITY pHBIE
00bEKTaMHU paboThI
5. OTHOMICHUS Jomaninu
MEXIY 12 2 2 1 8 € 3aJJaHusl.
KJIACCAMH. Jlaboparo
4 u3 26
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MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®dopma

®-Pabouast mporpaMMa JUCIUIIINHBI

B3anmocsssp pHBIE
KJIACCOB U paboThI
00BEKTOB
6. JloManau
Wnentudukanu € 3a/1aHu4.
s KJIACCOB H Jlaboparo
00BEKTOB. 12 2 2 1 pHBIE
KittoueBbie paboTsI
abcTpakiuu u
MEXaHU3MBbI
Pa3nen 3. Peamusanus kiaccoB Ha C++
Jomarrau
7. Knaccsl. € 3a/I1aHuA.
Koncrpykrop. 11 4 4 2 JlaGoparo
HectpykTop. pHBIE
paboThI
JlomanHu
€ 3a/1aHusl.
8. Ynpasnenue 7 5 9 1 Jaboparo
JOCTYTIOM.
pHBIC
paboThI
JlomanHu
€ 3a/1aHusl.
9- Tleperpysia 11 4 4 2 JlaGoparo
OTIepaTopoOB
pHBIC
paboThI
10. Jomarau
[TpousBonHbIE € 3a/IaHuA.
KJIACCHI. 9 4 2 1 Jlaboparo
Hepapxus pHBIE
KJIACCOB paboThI
Jlomanrau
11. € 3aJaHusl.
AGcTpakTHbIE 7 2 2 1 JlaGoparo
KJIaCCHI pHBIC
paboThI
12. I1TaGroHbI Jlomarnau
KJIaCCOB. € 3a/1aHusl.
Crennanusanus 11 4 4 2 JlaGoparo
. HacnenoBanue pHBIE
1 111a0JIOHBI paboThI
Homarnrau
€ 3a/laHusl.
13. O6pa60vT Ka 7 2 2 1 Jlaboparo
HCKJTIOUEHUH
pHBIC
paboTHI
OMAIITHU
14. Mepapxus 9 2 4 2 gsaﬂamm.
KJIaCCOB
Jlaboparo
dopma Su3 26




MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO
o N ®dopma
YV IbsIHOBCKUIH TOCYAapCTBEHHBIM YHUBEPCUTET
®-Pabouast mporpaMMa JUCIUIIINHBI
pHBIE
paboTHI
DK3aMeH 36
3amura
KypcoBas N
36 36 KYPCOBOM
paborta
paboThI
Hroro: 216 36 - 36 18 108

5.COJAEPY)KAHUE JUCLHUJIUHBI (MOJLY.JIS)

Pa3zpgen 1. Konnenuuu

Tema 1. Ciioxnocts I10. CTpyKTyphl CI0KHBIX CUCTEM.

Tema 2. [IpoekTHpOBaHUE CIOKHBIX CHCTEM.

Tema 3. CriocoObI mepeaun napamMeTpoB B GpyHkuu. Bo3Bpammaemeie 3HaueHus. [lapameTpol
0 YMOIYaHHUIO.

Paznen 2. Knaccol 1 00beKTBI

Tema 4. [Ipupona 06bekToB. OTHOLIEHUS MEXKTY 00BEKTaMHU.

Tema 5. OTHOIICHUST MEX Y KJlaccaMu. B3anMOCBsI3b KJIacCOB U 0OEKTOB.

Tema 6. Unentudukaius kiaccoB u 00beKToB. KitroueBbie a0CTpaKIINi 1 MEXaHU3MBI.
Pa3znea 3. Peanu3zanus kiaacco Ha C++

Tema 7. Kitaccbl. Konctpykrop. lectpykrop.

Tema 8. YrpaBieHue 0CTyIOM.

Tema 9. [leperpyska onepaTopos.

Tema 10. [TpousBoansie kitaccel. Mepapxus kiaccos.

Tema 11. AGcTpaKTHbIE KJIACCHI.

Tema 12. IlaGnous! knaccoB. Crnennanuzanus. HacnenoBanue u ma0ioHbI.

Tema 13. O6paboTka UCKITIOYECHUH.

Tema 14. Mepapxus kiaccos.

6. TEMbI IPAKTHYECKNX U CEMUHAPCKHUX 3AHATUN
Jannslit Bug paboTsl He ipeaycMoTper YII.

7. JIABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI

JlaGopatopHnas pa6ora 1. Co3nanue npocredmmx KJIACCOB.

Hean pa6oThi:

® OCBOUTH IIPUEMBI CO3[JaHUS Kilacca, KOHCTPYKTOpa

® TI0JyYUTh HaBBIKM pabOTHI ¢ MPOCTEHIINMHU KIIacCaMH

Yka3aHus K BbIIIOJTHEHUIO padoThI.

JlomkHa OBITh IPEAYCMOTPEHA BO3MOXKHOCTD MOJYYSHUS JaHHBIX U3 (aiijia U ¢ KOHCOJIH.
BapuanTbl 3a1anmuii.

Bapmuanr 1

Omnwucate KJacc, peanu3yromuii crek. Hamucate nporpamMmy, HUCHOJB3YIOMIYIO 3TOT KJacc IJIst
MoJenupoBanus T-o0pa3HOro COPTUPOBOYHOTO y31a Ha Kene3Hoil gopore. I[Iporpamma nomxHa
pa3fieNiaTh Ha JBa HANpaBJIE€HUS COCTaB, COCTOSIIMA M3 BAroHOB JBYX THUIOB (Ha Kaxaoe
HarpasieHue (GpopMupyercs cocTaB M3 BaroHOB OJHOro Tuma). IIpemxycMoTpeTh BO3MOKHOCTh
dbopMupoBaHus cocTaBa U3 (aiiyia U ¢ KJIaBUATYypHI.

dopma 6 u3 26
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o N ®dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Pabouast mporpaMMa JUCIUIIINHBI

Bapuanr 2

Omnucare Kiacc, peaau3yrolmuil OMHapHOE IepeBo, 00JIaAaolee BO3MOXKHOCTBIO 100aBIEHUS
HOBBIX DJIEMEHTOB, YJAJE€HMsI CYIIECTBYIOUIMX, IIOMCKAa 3JEMEHTa IO KUy, a TaKxke
HOCJIEI0BATEIBHOTO JIOCTYIA KO BCEM JIEMEHTaM.

HanucaTs nporpaMmy, HCIIONB3YIOILYIO 3TOT KJIACC JUIsl IPECTABIICHUS AHTJIO-PYCCKOT'O CIIOBapSL.
[TporpammMa noiKHaA coziep’KaTb MEHIO, IO3BOJIAIOLIEE OCYIIECTBUTH IIPOBEPKY BCEX METOA0B
kiacca. [IpenycMoTpeTh BO3MOXKHOCTH ()OPMHUPOBAHUS CIIOBaps U3 (aiisia v ¢ KIIaBUaTyPHI.
Bapuant 3

[TocTpouTh cucTeMy KJIaccoB JJIsl ONMMCAHUSA MJIOCKUX T€OMETPUUECKUX (DUTyp: Kpyra, KBaapaTa,
npsaMoyronbHuka. IlpengycMoTpers MeTonbsl JUisl CO3JaHMS OOBEKTOB, IEPEMELICHHMs Ha
IUIOCKOCTH, U3MEHEHUS Pa3MEPOB U BPALLEHUS Ha 3a/laHHbIN yro.

Hanucath nporpaMmy, J1€MOHCTPUPYIOILYIO paboTy ¢ 3TUMM kiaccamu. IIporpamma nosmkHa
COJIEpKaTh MEHIO, MO3BOJISAIOLIEE OCYIIECTBUTH IPOBEPKY BCEX METOOB KJIACCOB.

Bapuanr 4

[TocTpouTs ommcanue Kiacca, COAEprKaIlero MHGpOpManuoo O MOYTOBOM aJpece OpraHU3aIHH.
[TpenycMoTpeTh BO3MOXKHOCTD pa3/elIbHOTO U3MEHEHUsI COCTaBHBIX yacTel ajpeca, CO3JIaHHs U
YHHUYTOXKEHUS 00BEKTOB 3TOTO KJIacca.

Hanucate mporpammy, IeMOHCTPHPYIOIIYIO paboTy ¢ 3THM KiaccoM. IIporpamma nomkHa
COJEpKATh MEHIO, [IO3BOJIAIOIIEE OCYLIECTBUTH IPOBEPKY BCEX METOJIOB KJIacca.

Bapmuant 5

CocTaBuTh ONMMCaHKE KJIAcca IS MPEICTaBICHUS KOMITIEKCHBIX yrcell. O0ecTieynTh BHIIOJTHEHNE
onepauuil CIOXKEeHMs, BBIYUTAHUS M YMHOXEHHs KOMIUIEKCHBIX uucesl. Hamucare mporpammy,
JEMOHCTPHUPYIOIYI0 paboTy ¢ 3THUM KiaccoM. IIporpamma noikHa cozxepkaTb MEHIO,
MO3BOJISIOIIEE OCYLIECTBUTh IPOBEPKY BCEX METOJIOB KJlacca.

Bapuanr 6

CocTaBuTh OnucaHMe Kjacca A 00bEKTOB-BEKTOPOB, 33JaBa€MbIX KOOPAWHATAMU KOHIIOB B
TpEXMEpPHOM MpocTpaHCcTBe. (OOecrneuuTh Onepaluy CI0KEHUS M BBIUWTAHHUS BEKTOPOB C
HOJy4YeHHEM HOBOT'O BEKTOpa (CyMMBbI MM Pa3HOCTH), BBIYMCICHUS CKAISPHOTO MPOM3BEACHUS
JIByX BEKTOPOB, JJIMHBI BEKTOPa, KOCUHYCA yTila MEKIY BEKTOPAMH.

Hanucate mporpammy, JeMOHCTpPHPYIOIIYI0 paboTy ¢ 3THUM KiaccoM. Ilporpamma nomkHa
COJepKATh MEHIO, TO3BOJIAIOIIEE OCYLIECTBUTh IPOBEPKY BCEX METOJIOB KJlacca.

Bapuanr 7

CocTaBuTh oONMCAHHME Kjacca TMPSMOYIOJBHUKOB CO CTOPOHAMM, MapajyIeIbHBIMU OCSIM
koopauHar. [IpexycMOTpeTh BO3MOXKHOCTH NEPEMELICHMs] MPSAMOYTOJbHUKOB Ha INIOCKOCTH,
M3MEHEHHE pa3MepoB, MOCTPOCHNE HAMMEHBILIETO MPSMOYTOJIbHUKA, COIEPKALLETO J1BA 3a/laHHBIX
OpSAMOYTOJIbHUKA, W MPSIMOYTOJbHMKA, SBISIOIIErocs oOmIeld yacTbio (IepecedeHueM) IBYX
IPSIMOYTOJIbHUKOB.

Hanucares nporpammy, JeMOHCTpHUpYIOIIyI0 paboTy ¢ 3TUM KiaccoM. Ilporpamma nomkHa
COJepKATh MEHIO, [TO3BOJISIOIIEE OCYIIECTBUTh IPOBEPKY BCEX METOJIOB KJlacca.

Bapuanr 8

CocTaBuTh ONMCAHUE KJ1acca IS ONPEIEICHNs OJHOMEPHBIX MaCCUBOB LIEJIBIX YHCel (BEKTOPOB).
[TpenycMoTpeTs BO3MOXKHOCTh OOpAIeHHs K OTIEIbHOMY JJIEMEHTY MAacCHuBa C KOHTPOJEM
BBIXO/Ia 3a MpEAesbl MaccuBa, BO3MOXKHOCTb 3aJlaHUSl MPOM3BOJIbHBIX TPaHUI] MHAEKCOB IpHU
CO3/IaHMM OOBEKTa, BO3MOYKHOCTH BBITIOJIHEHHS ONeEpaluii MO3JIEMEHTHOIO CIOXKEHHUS U
BBIUWTAHUS MAcCCHUBOB C OJMHAKOBBIMU T'paHUIAMH HHJEKCOB, YMHOXEHHUS M JI€JICHHS BCEX
AJIEMEHTOB MAacCHBa Ha CKaJsIp, BBIBOAA HA DKPaH 3JIEMEHTA MaccHUBa IO 3aJaHHOMY HMHJIEKCY,
BBIBOJIa Ha 3KpaH Bcero maccupa. Hammcare mporpammy, A€MOHCTPUPYIOIIYIO paboOTy € 3TUM
kjaccoM. [Iporpamma JoikHa cOnEp)kKaTh MEHIO, MO3BOJISIOLIEE OCYLIECTBUTH ITPOBEPKY BCEX
METOZOB KJjacca.
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Bapuanr 9

CocTaBUTh ONUCAHKE Kjlacca Ui ONpeesIeHUs] OJHOMEPHBIX MAaCCUBOB CTPOK (PUKCHPOBAHHOM
uinHBL [IperycMoTpeTh BO3MOKHOCTD OOpaIIeHus K OTAEIbHBIM CTPOKaM MacCHBa IO UHIEKCaM,
KOHTPOJIb BBIX0O/Ia 32 IIPE/ICIIbl MACCUBA, BBIITOJIHEHMSI Ollepalliil IOJIEMEHTHOTO CLIETIIICHUS JIBYX
MacCHBOB C 00pa30BaHHEM HOBOTO MAacCHBA, CIHSHHUS JBYX MAaCCHBOB C HCKIIOYCHHUEM
HOBTOPSIOLIMXCS 3JIEMEHTOB, BEIBOJ] HA 9KpaH 3JIEMEHTa MacCUBa 10 33JaHHOMY UHJEKCY U BCErO
MaccuBa. Hamumcatp mporpammy, JIE€MOHCTPUPYIOUIYIO paboTy ¢ 3TUM KiaccoM. lIporpamma
JIOJDKHA COZIEPKaTh MEHIO, TI03BOJISIONIEE OCYIIECTBUTH IPOBEPKY BCEX METO/I0B Kilacca.
Bapuant 10

CocTaBUTh ONUCaHHE KJAacca MHOTOWIEHOB OT OJHOM INEPEeMEHHOM, 3aJaBaeMbIX CTENEHBIO
MHOTOWJIEHa ¥ MacCUBOM Ko3(urmenToB. [IpeqycMoTpeTs METObI [T BEIYMCICHUS 3HAUYCHHS
MHOTrOWJIeHa JJs 3aJaHHOTO0 apryMeHTa, OIEpallud CIIO0KEHUS, BBIYUTAHUS U YMHOXKEHUS
MHOTOWJIECHOB C TIOJYyY€HHEM HOBOTO OOBEKTa-MHOTOWIEHA, BBIBOJ HA OSKpaH ONHCAHHS
MHOT'OYJICHA.

Hanwmcares mporpammy, IeMOHCTpUpYIOIIYyI0 paboTy ¢ 3TUM Kiaccom. Ilporpamma momkHa
coJiepKaTh MEHIO, [TO3BOJISIOIIEE OCYIIECTBUTh IPOBEPKY BCEX METOJIOB KJlacca.

Bapmuanr 11

CocTaBUTh OIUCAHKE KJ1acca OJHOMEPHBIX MAaCCUBOB CTPOK, KaXKAasl CTPOKa 3a/1aeTcsl JUIMHOMN U
yKa3aTeJleM Ha BBIJICJICHHYO /Ui Hee namsTh. [IpeaycMoTpeTs BO3MOKHOCTh 0OpallieHust K
OTJEJIbHBIM CTPOKaM MacCHBa IO MHAEKCaM, KOHTPOJIb BBIXO/Ia 3a MPeJesIbl MACCHBOB,
BBINOJIHEHUS OTepalvii O3IEMEHTHOT'O CLIEIUIEHUS JIByX MacCUBOB ¢ 00pa30BaHUEM HOBOI'O
MacCHBa, CIUSHHS JBYX MACCUBOB C UCKJIIOUEHHEM IOBTOPSIOLINXCS 3JIEMEHTOB, BBIBOJ Ha
9KpaH 3JIEMEHTa MaccuBa U Bcero MaccuBa. Hamucars nmporpammy, 1€MOHCTPUPYIOILYIO paboTy
¢ 3TUM Ki1accoM. IIporpamma noimkHa coaepkaTh MEHIO, O3BOJISIOLIEE OCYIECTBUTH IPOBEPKY
BCEX METOJIOB KJjiacca.

Bapuaur 12

CocTaBUTh OMNKMCaHUE Kiacca, 00ECHEeYMBAIOUIET0 MPEACTAaBICHWE MaTPUIbIl MPOU3BOJIBHOTO
pa3zMepa ¢ BO3MOXKHOCTBIO U3MEHEHHUSI UHCia CTPOK U CTOJIOIOB, BBIBOAA HA SKPAH MOAMATPHUIIBI
1r000T0 pazmepa 1 Bcel MaTpHIIbL.

Hamucate nmporpammy, JIeMOHCTPUpYIOLIYIO paboTy ¢ 3TUM KiaccoM. I[Iporpamma nomkHa
COJIEpKaTh MEHIO, MO3BOJIAIOLIEE OCYIIECTBUTH IIPOBEPKY BCEX METOAOB Kilacca.

Bapuanr 13

Hanucats kmace st 3p@ekTuBHOM paboOThl cO CTpOKaMH, MO3BOJSAIOMIMN (hopMaTHpOBaTh U
CpaBHMBaTh CTPOKH, XpaHUTh B CTPOKAaX 4YHMCIIOBbIE 3HAU€HUs U H3BiIeKaTb MX. s 3TOroO
HE00X0/IMMO PeaIn30BaTh:

o Teperpy’keHHbIE Olepaluy NPUCBauBaHUs U KOHKaTEHAIIUH;

O ONepalyy CPAaBHEHMSI U IPUBENICHUS TUIIOB;

o MnpeoOpa3oBaHHE B YUCIIO JIFOOOTO THIIA;

(dbopMaTHBIN BBIBOJI CTPOKH.

Hanucarp mporpamMMmy, JeMOHCTpHUPYIOIIYI0 padoTy ¢ 3THUM kiaccoM. [Iporpamma pomkHa
COJIEpKaTh MEHIO, MO3BOJIAIOLIEE OCYIIECTBUTH IIPOBEPKY BCEX METOAOB Kilacca.

Bapuanr 14

Onucare Kkjacc «JaoMamHsss Oubnuorekay. IIpemycMoTpeTh BO3MOXKHOCTH pabOTHl €
MIPOU3BOJIBHBIM YMCJIOM KHUT, MOMCKA KHUTY 110 KAKOMY-JITH0O0 MpU3HAKY (HAalpuMep, 10 aBTOpY
WJIY 10 TO/ly U3aHus), 100aBI€HUS KHUT B OMOINOTEKY, yIaJIeHUs] KHUT U3 Hee, COPTUPOBKH KHUT
10 Pa3HbIM IOJISIM.

Hanucares nporpammy, JeMOHCTpHUpYIOIIYIO paboTy ¢ 3TUM KiaccoM. Ilporpamma nomkHa
CoJIepKaTh MEHIO, MO3BOJISIONIEE OCYIIECTBUThH POBEPKY BCEX METO/OB Kilacca.
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Bapuanr 15

Onucarh Kacc «3amurcHas KHIKKa». [IpeaycMoTpeTh BO3MOKHOCTh paOdOTHI C MPOU3BOJIBHBIM
YHCIIOM 3aIiCel, MOMCKA 3alMUCh 10 KaKOMY-JIHOO NMpHU3HAKy (Hampumep, Mo ¢amiiig, aare
POKIIEHUS WJIM HOMEpY TeledoHa), 100aBICHUS W yAaJICHUs 3amuceid, COPTUPOBKH IO Pa3HBIM
TIOJISIM.

Hamucate mporpammy, IeMOHCTpHpYIONIyI0 paboTy ¢ 3TUM KjiaccoMm. [Iporpamma momxHa
CoJIepkKaTh MEHIO, IMO3BOJIAIOIIEE OCYIIECTBUThH ITPOBEPKY BCEX METOAOB Kilacca.

Bapuanr 16

Ornucath Kacc «cryaeHdeckas rpynmna». [IpenycMoTpeTh BO3MOKHOCTh Pa0OTHI C IEPEMEHHBIM
YHUCJIOM CTYJEHTOB, TIOMCKA CTYICHTA [0 KAaKOMY-JIM0O0 MpU3HaKy (Hampumep, 1o GaMuing, 1aTe
POXICHHS WM HOMEPY TeledoHa), T100aBIeHUS U YIAICHUS 3alHCei, COPTUPOBKH IO Pa3HBIM
TTOJISIM.

Hamucate mporpammy, IeMOHCTPUPYIONIYIO paboTy ¢ 3TuM Kiaccom. [IporpamMma mormkHa
COJIepKaTh MEHIO, MO3BOJISIOIIEE OCYIIECTBUTH MPOBEPKY BCEX METOIOB Kilacca.

Bapuant 17

Ornucath Kjacce, peaqu3yIonuil TUIl JaHHBIX «BEIECTBEHHAs MaTpuia» u paboty ¢ Humu. Kiacc
JIOJDKEH PeaIM30BBIBATH CIICAYIONINE OTIEPAIIMH Ha/l MATPUIIAMU:

O CJIOXKEHHUE, BBIYMTAHUE, YMHOXKEHHe, AeneHue (+, -, *, /) (yMHOXXeHUE U JeJeHHe, KaKk Ha
JIPYTYI0 MaTpHILY, TaK ¥ Ha YHUCIIO);

0 KOMOWHHUpPOBAHHBIE ONEpalKy IpUucBanBanus (+=, -=, *=, /=);

O OIlepaliy CpaBHEHHUS Ha PaBEHCTBO/HEPABEHCTBO;

O OIepaly BBIYUCIICHUS 00paTHON U TPAHCTIOHMPOBAHHON MAaTPHIIbI, ONIEPAIUIO BO3BEICHUS B
CTCIICHD;

O METO/Ibl BBIUMCIIEHUS JETEPMUHAHTA U HOPMBI;

0 METOJIbI, PeaM3YIONINe TMPOBEPKY THUIA MaTpullbl (KBaJpaTHas, JWaroHajbHas, HyJieBas,
eMHUYHAs, CAMMETPUYECKas, BEPXHsISl TPEYTroJibHAs, HUXKHSSI TPEYTOIbHAas );

OTIEpaIlM¥ BBOJA/BBIBO/IA B CTAHIAPTHBIC TIOTOKHU.

Hammcarp mporpamMmy, IeMOHCTPUPYIOIIYIO paboTy C 3TUM KiaccoM. lIporpamma nomkHa
COJIepXkaTh MEHIO, MO3BOJIAIOIIEE OCYIIECTBUTh TPOBEPKY BCEX METOAOB Kiacca.

Bapuanr 18

Ornucath KJ1acCc «MHOKECTBOY, TIO3BOJISIONINI BBIIIOIHIATH OCHOBHBIE OTepaliuu — 100aBlIeHUE U
yAaJIeHUE dJIEMEHTa, TIepeceueHne, 00beIMHEHNE U PA3HOCTh MHOYKECTB.

Hanucate mporpamMmy, JEeMOHCTPHUPYIONIYIO PadoOTy ¢ 3THM kiaccoM. IIporpamma momkHa
COJIepKaTh MEHIO0, TMO3BOJIAIOIIEE OCYIIECTBUTh ITPOBEPKY BCEX METOOB Kilacca.

Bapmunanr 19

Omnucatpe Kiacc, peanu3yromuii crek. Hamucate mporpamMmy, HUCHONB3YIONIYIO 3TOT Kiacc ISt
OTBICKaHUs TPOXO0/Jia 1O JTAOUPHUHTY.

JlaGupuHT TIpeCcTaBIsSIeTCS] B BUJIE MATPHUIIBI, COCTOSIIIIEH M3 KBaapaToB. Kaxknprit kBagpar nubdo
OTKPBIT, THOO 3aKpHIT. BXOJ B 3aKpHITHIN KBajpaT 3ampelieH. Eciu KBagpaT OTKPHIT, TO BXOJ B
HEro BO3MOXXEH CO CTOPOHBI, HO He> C yria. Kaxplil KBajipaT OmpeessieTcsl €ro KOOpaAuHaATaMU
B MaTpuiie. [lociie oTbickanus mpoxoaa mporpamma rnevataeT HaiIeHHbINA My Th B BUAE KOOPIUHAT
KBaJIpaToOB.

Bapuanr 20

OnucaTth KJIacc «IIPEeIMETHBIN yKa3aTenab». Kakaplii KOMIIOHEHT yKa3aTessl COJAEPKUT CIOBO U
HOMEpAa CTpPaHHWIl, HAa KOTOPBIX ATO CIOBO BcTpeuaercd. KoinuecTBO HOMEPOB CTpaHHUIL,
OTHOCSIIIUXCA K OJHOMY CJOBY, OT OJHOTO J0 jAeciaTu. lIpemycMoTpeTh BO3MOXXHOCTH
dbopMupoOBaHUS yKa3aTels ¢ KIaBUATyphl M U3 (aiina, BBIBOJA yKaszaTells, BBIBOJAA HOMEPOB
CTPaHUIL JJI 33IaHHOTO CJIOBA, YAJICHUS JIEMEHTA U3 yKa3aTels.
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Hanucats nporpammy, J€MOHCTPUPYIOLIYIO paboTy ¢ 3TUM KiaccoM. [Iporpamma nomkHa
COJEepKATh MEHIO, IO3BOJIAIONIEE OCYLIECTBUTh IPOBEPKY BCEX METOJI0OB KJlacca.

JladopaTopnasi padora 2. Co31aHue KJIacCOB-CTPYKTYP

Heab: co3mark CTPYKTYpPY COTJIACHO BaApUAHTY

Yka3aHusi K BbINOJHEHUIO Pa00ThI: pean30BaTh HAOOP QYHKIIUN ISl pabOTHI C CO3TaHHBIM
I10JIb30BaTEIbCKUM THIIOM JTaHHBIX.

BapuanTt 1

1. Onpenenuts kinacc ¢ umeneM STUDENT, copepxamuii ciieayromme mos:

-aMuUIIUS ¥ MHUITAATIBI,

- HOMEp TPYTIIBL;

- yCeBaeMOCTh (MacCUB U3 MATH SJIEMEHTOB).

Onpenenuth METOABI JAOCTYMA K 3THM IOJSIM M TEPErPYKEHHBIC ONEPAMHA WU3BJICUYCHUS U

BcTaBku i 00bexkToB Trira STUDENT.

2.HanmcaTps mporpamMmy, BBITIOJIHSIOULYIO CJIEIYIONINE ACHCTBUS:

- BBOJI C KJIaBUATYphl JaHHBIX B MAacCHUB, COCTOALIUN U3 necsiTu o0bekToB Tuna STUDENT,
3aIMCH JOJDKHBI OBITh YIOPSI0YCHBI - BO3PACTAaHUIO HOMEpa IPYIIIILI,

- BBIBOJI Ha TUCIUIEH (haMuiIHii 1 HOMEPOB TPy ISl BCEX CTYICHTOB, BKIIOUEHHBIX B MACCHB,
eciu cpeHuit 6ai ctynenta oompie 4.0;

- €CJIM TaKUX CTYJEHTOB HET, BBIBECTU COOTBETCTBYIOIIIEE COOOIIIEHUE.

Bapuant 2

1.0Onpenenuts kinace ¢ umenem STUDENT, cogeprxatuii ciexyromnme mos:

-pamMuITvsT 1 MTHUIHATIBI,

- HOMEp TPYMIIbL;

- yCTIeBaeMOCTh (MAcCHB M3 TISITH DJICMEHTOB).

Onpenenuts METOMABI JOCTyNa K ATHM IOJSIM U TEPETPYKEHHBIE ONepaliy U3BJICUYCHUS U

BCTaBKH st 00bexToB THIa STUDENT.

2. HanucaTs nporpamMmy, BBIIOJHSIOIIYIO CIEIYIOIINE JEHCTBUS:

- BBOJI C KJIABHATYPHI JIAHHBIX B MAacCCHUB, COCTOSIIUN U3 Aecsatu 00bekToB Trima STUDENT;
3aMMcu JOJHKHBI ObITh YIOPSIOYEHBI - BO3PACTAHUIO CpeqHEro Oasa;

- BBIBOJI HA TUCIUIEH (paMUIIHil 1 HOMEPOB TPYIIN JJIs1 BCEX CTYACHTOB, HMEIONIUX OLICHKU 4 1
5;

- €CJIM TaKUX CTY/JCHTOB HET, BBIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuant 3

1.

Omnpenenuts kinacc ¢ umeneM STUDENT, conepskamuii cinemyromue mosst: - haMuims u
VMHUIHUATIBL;
- HOMEp TPYTIIH;
- yCIIeBaeMOCTh (MAacCCHB U3 MATH 3JIEMEHTOB).
OmnpenenuTe METOABI JOCTYNA K STHM MOJSM H TEPErpyKEHHbBIE OTepalii U3BJICUYCHUS H
BcTaBKu 17151 00bekToB Tuna STUDENT.
Hanwmcatps mporpaMmy, BBITTOHSIONIYIO CIIEAYIONINE CHCTBUS:
- BBOJI C KJIABUATYpPhI JAHHBIX B MACCHB, COCTOSIIIIUI U3 JIeCSATH OOBEKTOB THIIA

STUDENT; 3amucu A0mKHBI OBITH YHOPSIOYEHBI 1O aji(aBHUTy; - BBIBOJ Ha JUCILICH
(bamunuii 1 HOMEpOB TPYI IS BCEX CTYJCHTOB, UMEIOIINX

XOTs1 OBI OJIHY OIIEHKY 2; - €CJIH TAKHX CTYJCHTOB HET, BRIBECTH COOTBETCTBYIOIIEE
coo0IeHHUE.

Bapmuanr 4

1.

Omnpenenuts kiacc ¢ umeneM AEROFLOT, copepskaruii cieayroiye mnoss: - Ha3BaHue
ITyHKTA Ha3HAYECHUS peiica;
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- Homep peiica; O Tun camorera.
OnpenenuTb METOIbI JOCTYMa K ATHUM TOJIAIM M TEPErpy>KEHHBIC OINepalid WU3BICYCHUS U
BcTaBKH st 00bekToB THITa AEROFLOT.
2. Hammcartp mporpamMmy, BEITIOJHSIOIIYIO CIICTYIOITUE TCHCTBUS:
- BBOJI C KJIaBUATYpPHI JaHHBIX B MAacCHUB, cocTosuuil u3 cemu o0bekToB Tua AEROFLOT;
3aIUCH JIOJDKHBI OBITh YIIOPSIOUYCHBI - BO3pACTAaHUIO HOMEpa peiica;
- BBIBOJI HA DKPaH HOMEPOB PEICOB M TUIIOB CaMOJICTOB, BBUICTAIONINX B IMyHKT HA3HAYCHHSI,
Ha3BaHHE KOTOPOT'O COBIIAJIO C Ha3BaHWEM, BBEJICHHBIM C KJIaBHATYPHI;
- ©CJIM TaKMX PEWCOB HET, BBIIaTh HA JIUCILICH COOTBETCTBYIOIICE COOOIICHHUE;
Bapuant 5
1. Onpenenuts knacc ¢ umeHem AEROFLOT, conmepskamuii crieayromue mois: - Ha3BaHHe
MyHKTa Ha3HA4YEHUs peiica;
- Homep peiica; O Tun camosnera.
Onpenenutb METONBI JOCTyHa K 3TUM MOJSM U MEpPEerpy>KeHHbIC ONepaluu H3BICYCHUS U
BcTaBKH st 00bekToB THTa AEROFLOT.
2. Hanwmcatp mporpaMMy, BBITOTHSIONLYIO CIIEAYIOIINE AeHCTBUS:
- BBOJI C KJIABHATYPHI JJAHHBIX B MACCHB, COCTOSIIINN U3 cemu 00bekToB THITa AEROFLOT; 3anmucu
JOJIKHBI OBITH pa3MeEIICHbI B al1()aBUTHOM MOPSIKE 110 Ha3BaHUSM ITYHKTOB Ha3HAUYEHUS; - BHIBOJI
Ha JKpaH IMyHKTOB Ha3HAUYCHUS ¥ HOMEPOB PEHCOB, OOCITYKHBACMBIX CAMOJIETOM, THUIT KOTOPOT-
BBEJICH C KIIABUATYyphl, - €CIIM TaKUX PEHCOB HET, BbIAATh Ha AUCIUIEH COOTBETCTBYIOIIEE
COOOIICHHE.
BapuanT 6
1. Ompenenuts knacc ¢ umeneM WORKER, coxepskammii ciemyromnye nois: - GaMuins u
WHHUILIHAIIBI pa0OTHHKA;
- Ha3BaHME 3aHUMaeMOM JOKHOCTH; O TOJ MOCTYIUICHUS Ha padoTy.
Onpenenuts METONBI JOCTyNa K 3TUM TOJSM U TEPErpy>KeHHBbIE OTepaluu H3BICYCHUS U
BcTaBkH W1t 00bexToB THIa WORKER.
2. Hamucates mporpamMmy, BEITIOTHSIOUIYIO CIEAYIOIIUE IEHCTBUS:
- BBOJI C KJIABHATYPHI JIAHHBIX B MACCUB, COCTOSIINN U3 JACCITH 0OBEKTOB THIIA
WORKER; 3anucu A0KHBI OBITh pa3MeIIeHbl 1o anaBUTy; - BEIBOJ Ha AUCTUIEH haMumnit
pabOTHUKOB, Y€l CTak pabOTHI B OPTaHU3AINH
MPEBBIIIAET 3HAUCHNE, BBEIEHHOE C KJIaBUATYPBI; - €CITU TaKUX PaOOTHUKOB HET, BBHIBECTU
Ha JUCIUICH COOTBETCTBYIOIIEE COOOIIECHHUE.
Bapuanr 7
1. Onpenenuts kinacc ¢ umeneMm TRAIN, comepkammmii cieayromniye nossi: -Ha3BaHue MyHKTa
Ha3HAYCHHS;
- HOMEp T0€3/1a; - BpeMsl OTIIPABIICHUS.
Onpenenutb METOMBI JOCTyNa K 3TUM TOJSM U MEPErpy>KeHHBIC OTepalliu H3BICUYCHUS U
BCTaBKH 11 00bekToB THHa | RAIN.
2. Hammcathb mporpaMMy, BBITIOTHSONIYIO CIEAYIONIUE TCHCTBUS:
- BBOJI C KJIaBHATypbl JaHHBIX B MACCUB, COCTOALINI U3 BocbMU 00bekToB TUna [ RAIN; 3anucu
JOJIKHBI OBITH pa3MeIleHbI B a1(paBUTHOM TMOPSIKE MO0 Ha3BaHUSM IYHKTOB HA3HAYCHUS;
- BBIBOJ, Ha JKpaH HWHGOPMAIMU O TOe37aX, OTMIPABISIOMIMXCA TOCIEe BBEIEHHOTO C
KJIaBUATYphI BpEMEHHU;
- €CIIM TAKHMX TOE3/I0B HET, BBIJIaTh HA JUCIUJIEH COOTBETCTBYIOIIEE COOOITIEHNE
Bapuanr 8
1. Onpenenuth knacc ¢ umeneM | RAIN, coaepxanuii cieayromye mojis: -Ha3BaHUe
MyHKTa Ha3HAYCHUS;
- HOMEp TI0€3/1a; - BpeMsI OTIIPABIICHHUS.
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Onpenenuts METOIBI AOCTYMA K ATHM IOJISIM U TEPETPY>KEHHBIC ONEpaIliy W3BJICUCHUS U
BcTaBKH 1 00bexToB tita | RAIN.
2. Hanmmcatpb mporpaMmy, BBITTOJHSIONIYIO CIICAYIOIINE TCHCTBUS:
- BBOJI C KJIaBUATYPbI IAHHBIX B MACCHUB, COCTOSIINK U3 mecTn 00bekToB THMa TRAIN; 3anucu
JIOJIKHBI OBITH YIIOPSIIOYEHBI IT- BpEMEHH OTIIPABIICHUS T0€3/1a;
- BBIBOJI Ha 3KpaH MH(GOpPMAIMHU O MOe3/1aX, HAIPaBJISIOMIUXCS B MYHKT, HA3BaHUE KOTOPOE
BBEJICHO C KJIaBUATYPBHL;
- €CJIM TAKHMX ITOE€3/I0B HET, BBIIATh HA JUCILICH COOTBETCTBYIOIIEE COOOIIECHNE.
Bapuanr 9
1. Onpenenutp kimace ¢ umeHeM TRAIN, comeprxamuii ciieyronue mojs: - Ha3BaHHe
MTyHKTa Ha3HAYCHUS;
- HOMEp 10€e3/1a; - BpeMs OTIIPABIICHHUS.
Onpenenute METOIBI JOCTYMA K THM IOJISIM U IMEPETPY’KEHHBIC OIEpaIliyl W3BJICUCHUS H
BcTaBKU 1 00bexkToB tuita | RAIN.
2. Hanmcatpb mporpaMMy, BBITIOJHSIONLYIO CIICAYIOIINE JICHCTBHUS:
- BBOJI C KJIABHATYpbI JIaHHBIX B MAacCHB, COCTOAIIUN u3 BocbMH 00beKkTOB THma TRAIN;
3aIKCH JJOJKHBI OBITh YIIOPSIOYEHBI 110 HOMEPaM IOE3I0B;
- BBIBOJI Ha 3KpaH UH(OpMALIUU O TOe3]Ie, HOMEP KOTOPOT- BBEJCH C KIIABUATYPHI; .
- €CJIM TaKHX MOE3/I0B HET, BBIAATh HA JUCIUICH COOTBETCTBYIOIIEE COOOIIECHUE.
Bapuant 10
1. Omnpenemuts kmacc ¢ umeHem MARSH, conmepxamuii cnemyromme TOJs: - Ha3BaHUE
HAYaJbHOTO MyHKTa MapuipyTa; O Ha3BaHME KOHEYHOTO MTyHKTa MapIIPyTa; - HOMEp MapuipyTa.
OnpenenuTe METOABI JIOCTYIAa K ATHM IOJISIM M IEePETrpY)KEHHBIC OTECpAIllUU W3BJICUYCHUS U
BCTaBKU 11 00bexkToB Thita MARSH.
2. Hanucats nporpammy, BBITOJHSIIOIIYIO CIEIYIOIINE JeHCTBUS:
- BBOJ] C KJIaBHATYyphl JaHHBIX B MAacCHB, COCTOSAIIUN U3 BOChMHU 00bekToB Tuna MARSH;
3aIHUCH JOJHKHBI OBITH YIOPSAI0YSHBI IO HOMEPaM MapIipyTOB;
- BBIBOJI Ha DKpaH UH(OpPMALIMK O MApIIPyTe, HOMEP KOTOPOT- BBE/ICH C KJIaBUATYPHI;
- €CJIM TaKWX MapIIpPyTOB HET, BBIJIATh HA IUCIUICH COOTBETCTBYIOIIECE COOOIICHHE.
Bapmuanr 11
1. Onpenenuts kiacc ¢ umeHeM MARSH, coxepxkamuii ciemyromniye mojis: - Ha3BaHUe
HAYalbHOTO MMyHKTa MapIIpyTa;
- Ha3BaHWE KOHEYHOTO IMyHKTa MapiipyTa; O HOMep MapuipyTa.
Onpenenuts METOMABI JOCTyNa K 3THM HOJSIM M TEPETpyKEHHbIE ONepalii U3BJICUYCHUS U
BCTaBKH It 00bekToB THTa MARSH.
2. Hanmcatpb mporpaMMy, BBITTOTHSIONLYIO CIIEAYIOIINE AeHCTBUS:
- BBOJ| C KJIAaBHATYpPHI JIAHHBIX B MAaCCHB, COCTOSIIUH W3 BOCbMHU 00BekTOB THa MARSH;
3aMMcH JOMHKHBI OBITH YIOPSAI0UYEHBI IO HOMEPaM MapIIpyTOB;
- BBIBOJI Ha 3KpaH WH(OpPMAIMK O MaplIpyTaxX, KOTOpbIE HAYMHAIOTCS WM KOHYAIOTCS B
MTyHKTE, Ha3BaHHE KOTOPOT- BBEJCHO C KIaBUATYPHI;
- €CJIM TaKWX MapIIpyTOB HET, BBIJIATh Ha IUCIUICH COOTBETCTBYIOIIECE COOOIIICHHE.
Bapuant 12
Omnpenenuts kiacc ¢ umeHeM NOTE, coneprxarimii cieTyrorme mois: - pamuIns, HMs;
- HoMmep TenedoHna;
- IeHb pOXKJIeHUs (MaccUB U3 TPEX YHcel).
Onpenenuts METOMABI JOCTyNa K ATHM IOJSIM M MEperpy>KEHHbIC OMepaluu H3BICUYCHUS U
BcTaBKH st 00bexToB THIITa NOTE.
Hamucats mporpammy, BEIOTHSIIONIYIO CIEIYIOIINE JEHCTBUS:
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- BBOJI C KJIABHATYPHI JAHHBIX B MACCUB, COCTOSIIHI 13 BochbMU 00bekTOB Tuia NOTE; 3anucu
JIOJKHBI OBIThH YIIOPSIOUEHBI 10 1aTaM JHEU POXKIACHUS,
- BBIBO/J] Ha 9KpaH WH(OPMAIIUU O YeJIOBEKE, HOMED Telie)OHA, KOTOPHIN BBEIICH C KIIABHATYPHI;
- €CJIM TaKOTO HET, BbIAATh Ha AUCIUIEH COOTBETCTBYIOIEE COOOIICHHE.
Bapuanr 13
1.Onpenenuts kiace ¢ umeHeM NOTE, coxepskamuii cienyromnye mos: - haMuius,
uMSI;
- HoMep TenedoHa;
- IHb POKJICHUs (MacCHUB U3 TPEX YUCEI).
Onpenenuts METONbI JOCTyHa K 3TUM MOJSIM U MEpPEerpy>KeHHbIC ONepaluu H3BICUYCHUS U
BcTaBku J1si 00bekToB THIa NOTE.
2.Hamucatp nporpamMmy, BBIIOJIHSIONIYIO CIEAYIOIINE TeHCTBUS:
- BBOJI C KJIABHATYPHI JAHHBIX B MACCUB, COCTOSIIHI 13 BochbMU 00bekTOB THa NOTE; 3armucu
JIOJKHBI OBITH pa3MelleHbl 1o andaBuTy;
- BBIBOJI Ha DKpaH HH(POPMAITUH O JIFOJISX, YbH JTHA POXKIICHUS MPUXOIATCS HA MECSIl, 3HAYCHUE
KOTOPOT- BBEJICHO C KJIaBUATYPHI;
- €CIIM TaKMX HET, BbIAATh Ha JIUCIUIEH COOTBETCTBYIOIIEE COOOIIICHUE.
Bapuanrt 14
1.Onpenenuts knacc ¢ umeHeM NOTE, coxepskammii cienyromue mois: - haMuims,
uMs;
- HOMep TenedoHa;
- IEHb POXKJIeHUs (MacCUB U3 TPEX YHUCe).
Onpenenute METOMBI JTOCTyNa K 3TUM TOJISIM M TEPErpy>KEHHBIC OTICPAllUU W3BICUCHHS U
BcraBku i 00bexkToB thita NOTE.
2.HamucaTp nporpammy, BBIIOJIHSIOUIYIO CIEAYIOUINE TeHCTBUS:
- BBOJI C KJIaBHATYPbI JAHHBIX B MACCUB, COCTOSAIINI 13 BochbMU 00bekToB Thna NOTE; 3anucu
JIOJKHBI OBITH YIIOPSTIOUEHBI 110 TPEM TIEPBBIM ME(paM HoMepa TenedoHa,
- BBIBOJ] Ha dKpaH MHGOpMAIUU O YeNoBeKe, Ubs (haMuiIus BBeJEHA C KIABUATYPHI;, - €CIIU
TaKoTo HET, BBIJIATh Ha JUCIUIEH COOTBETCTBYIOIIEE COOOIICHHE.
Bapuanr 15
1.0Onpenenuts knacc ¢ umeHeM ZNAK, cogepxammuii cienyroniye nois: - pamumnus,
uMSI;
O 3Hak 3o1Maka;
O neHb poxaeHus (MacCCUB U3 TPEX YUCEN).
OnpenenuTh METOMBI TOCTyNa K 3TUM TOJISIM U TEePETrpy>KEHHBIC OTCPAIldU W3BICUCHHS U
BcTaBky I 00bekToB THa ZNAK.
2.HanucaTe nporpamMmy, BBITOJHSIIOLIYIO CJIEIYIOIIUE ACUCTBUSA:
- BBOJ C KJIABHATypPhl JaHHBIX B MACCHB, COCTOSIIHI U3 BocbMu 00bekTOB Tua ZNAK; 3amucu
JIOJKHBI OBITh YITOPSTIOYEHBI 10 JIaTaM JTHEH POXKICHHS,
Bapuanr 16
1.0Ompenenuts kiaace ¢ mmeneM NOTE, comepskamnuii cirieayromue moiist: - hammius,
UMSI;
O Homep TenedoHa;
O nenHb poxaeHUs (MacCCUB U3 TPEX UUCEN).
OnpenenuTh METOMBI JIOCTyNa K 3TUM TOJISIM M TEepPErpy>KEHHBIC OTePAIlldU W3BJICUYCHHS U
BcraBku st 00bexkToB ta NOTE.
2.HanucaTps mporpaMmy, BBIIOJHSIONIYIO CIEAYIONIUE JEHCTBUSA:
- BBOJI C KJIABHATYPbI JAHHBIX B MACCUB, COCTOSIIHI 13 BochbMH 00bekTOB Tura NOTE; 3anucu
JIOJKHBI OBITH pa3MelleHbl 1o ajigaBuTy;
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- BBIBOJI HA 9KpaH HH(OPMAIINH O JIFOAAX, YbH JTHU POXKACHUS IPUXOJATCI Ha MECSII, 3HAUCHHE,
KOTOPOE BBEJICHO C KJIaBUATYPBI;
- €CJIM TaKUX HET, BBIJATh Ha IUCIUICH COOTBETCTBYIOIIEE COOOIIECHHUE.
Bapuanr 17
3. Onpenenutsb kiacc ¢ umeneM NOTE, comepskamiuii ciemyromnye mois: - hamuims,
ums;
- HOMep TenedoHa;
- IEHb POXJI€HUs (MacCUB U3 TPEX YHCEN).
Omnpenenutb METOABI JIOCTYNA K ATUM TOJSIM U MEPErpy>KEHHbIE ONEpallii W3BICYCHUS U
BcraBku i 00bexkToB thita NOTE.
4. Hamucatp mporpamMmy, BBITIOJTHSIOIIYIO CIETYIOIINE TeHCTBUS:
- BBOJI C KJIaBHATYyphl IaHHBIX B MACCHUB, COCTOALIMH 13 BocbMH 00bekTOB TUna NOTE; 3anucu
JOJDKHBI OBITH YHOPSIIOUEHBI TI0 TPEM MEPBBIM IHdpam HOMepa TenedoHa;
- BBIBOJI Ha 9KpaH MH(OpMAIMU O YeJOBEKEe, Ubsl (paMMIIMs BBEACHA C KJIABHATYPBI; - €CIH
TaKOTO HET, BBIIaTh HA AUCIUIEH COOTBETCTBYIOIIEE COOOIICHHE.
Bapmuanr 18
1. Ompenenuts knacc ¢ umeneM ZNAK, conepxamuii ciueayromnye noist: - haMums,
ums;
- 3HaK 30/1MaKa;
- ICHb POX/JIeHUs (MacCUB U3 TPEX YHCEN).
Omnpenenute METOABI JIOCTYNa K 3TUM TOJSIM U MEPErpyKEHHbIE ONEpallii WU3BICYCHUS H
BcTaBKu i 00bexToB Tuita ZNAK.
2. Hamucatp mporpamMmy, BBITIOTHSIOIIYIO CIETYIOIINE TeHCTBUS:
- BBOJI C KJIaBUATyphbl JaHHBIX B MAacCCHUB, COCTOALIMNA U3 BocbMU 00bekToB THIa ZNAK; 3anucu
JIOJDKHBI OBITH YIOPSIOUEHBI TI0 aTaM JTHEH POKICHUS;
2. HanucaTh nporpammy, BHITOJTHSIOIIYIO CIEAYIOIINE 1eHCTBHSL:
- BBO/I C KJIABUATYPHI IaHHBIX B MACCHB, COCTOSIIINHN U3 BocbMU 00hekTOB Tua PRICE; 3amucu
JIOJKHBI OBITH pa3MelleHbl B aj(aBUTHOM MOPSJIKE 110 Ha3BaHUSM TOBAPOB;
- BBIBOJ] Ha DKpaH MHPOPMAIIMHU O TOBApe, Ha3BaHWE KOTOPOT- BBEICHO C KIIAaBHATYPHI;
- €CJIM TaKMX TOBAapOB HET, BbIJJaTh Ha IUCIUIEH COOTBETCTBYIOIIEE COOOIIEHHUE.
Bapuanr 19
1. Onpenenuts knacc ¢ umeneM PRICE, conepxkatuii cienyromue moss:
- Ha3BaHUE TOBapa;
- Ha3BaHUE Mara3nHa, B KOTOPOM IIPOAAETCs TOBap;
- CTOMMOCTB TOBapa B pyOJIsix.
OnpenenuTs METOABI JOCTYIA K 3TUM IOJSIM U Neperpy>KeHHbIe Olepanuy U3BICUCHHUS U
BcTaBky s 00bekToB Tuna PRICE.
2. Hamucatp nmporpamMmy, BBITOJHSIONIYIO CIEAYONINe JeHCTBUS:
- BBOJI C KJIABUATYPHI IAaHHBIX B MACCHB, COCTOSIIINHN 13 BochbMU 00hekTOB THa PRICE; 3amumcu
JIOJDKHBI OBITH pa3MelleHbl B ajipaBUTHOM MOPSIKE 10 Ha3BAaHUSM Mara3uHoOB,;
- BBIBOJI Ha dKpaH WH(POpPMAIMHA O TOBapax, MPOJAIOIINXCS B MarasuHe, Ha3BaHHE KOTOPOT-
BBEJICHO C KJIaBHATYPHI;
- €CJIM TAKOT'O Mara3uHa HET, BBIIATh Ha JUCIICH COOTBETCTBYIOIIEE COOOIICHHE.
Bapuanr 20
1. Onpenenmuts kiacc ¢ umeHeM ORDER, conepskaniuii ciieayroniue moJs:
- PaCUYETHBIN CYET TUIATEIBIINKA;
- pacUYeTHBIN CUeT MOoTydaTes;
- IepevncisieMas CyMMa B pyOItsix.
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OrnpenenuTb METOABI JOCTYINa K 3TUM MOJIIM U TMEPErpy>KeHHbIE ONEpALMU U3BICUEHUS U
BcraBku g 00bexkToB ThIIa ORDER.
2. Hammcathb mporpaMMy, BBITIOTHSIONIYIO CIEAYIOIINE ICHCTBUS:

- BBOJ C KJIaBHATYpPHI JAHHBIX B MAaCCHB, COCTOSIINI M3 BochbMU 00bekToB THa ORDER;
3alMCH  JOJDKHBI OBITh pa3MEIICHbl B al(aBUTHOM IOPSIKE IO PACUYETHBIM CUYeTaM
IUIATEILIIHKOB;

- BBIBOJ, Ha JKpaH HMH(POPMAIIMU O CyYMME, CHATOH C PacyeTHOro cYeTa IIaTeIbIINKa,
BBEJICHHOTO C KJIaBUATYPHI;

- €CJIM TAKOT'0 PAaCYETHOT'O CUeTa HET, BBIIATh HA JUCILIEH COOTBETCTBYIOIIECE COOOIIICHHE.

Jla6opaTopHnasi pa6ota 3. PaGora ¢ yc10:KHEHHBIMH KJIaccaMH
eab padoThI:
IMOJIYUYHUTh HaBBIKH pa6OTLI C YCJIOKHCHHBIMH KJIaCCaMU

Yka3anus k padore BapuanToB 11-20

Hanucatp nporpamMmmy, 1eMOHCTPUPYIOLIYIO paboTy ¢ o0bekTamu 1ByX TUnoB: T1 u T2, nns yero
CO3/1aTh CUCTEMY COOTBETCTBYIOMIUX KJacCOB. KaxIpIii 0O0BEKT JOHKEH UMETh UICHTH(PUKATOP
(B BUAC MPOM3BOJBHOH CTPOKH CHMBOJIOB) M OJHO HWJM HECKOJBKO TOJICH IS XpaHCHHS
COCTOSIHUS (TEKYLIEro 3HaY€HUs1) OOBEKTA.

Knuenty (¢yHkimn Main) 10/KHbI OBITh JOCTYITHBI CIIEIYIOIIHE OCHOBHBIC OTIepaliui (METOIbI):
co31aTh OOBEKT, YJAIUTh OOBEKT, IMOKa3aTh 3HAYCHUE OOBEKTa W TPOYHE JOIMOJHUTEIHHBIC
omepanuu (3aBUCAT OT BapuaHTa). Onepanuu MO CO3AAHUIO M YIAJICHUIO OOBEKTOB
WHKAIICYJINPOBATh B Kiacce Factory. [IpeaycMoTpeTs MeHt0, MO3BOJISIONICE MPOJIEMOHCTPHUPOBATH
3aJIaHHBIE OTICPAIIUH.

[Ipu HEoOXOaUMOCTH B pa3pabaThiBaeMble KJIACChl JTO0ABISIOTCS JOTOJHUTEIBHBIE METO/bI
(HampuMep, KOHCTPYKTOP KOMHMPOBAHHS, ONEpalus MPUCBAUBAHUS M T. I.) AN OOecTeYeHHs
Ha yIeXkammero GyHKIIMOHUPOBAHUS 3TUX KJIACCOB.

Bapuantsi 1-10

B Tabn. 1 m 2 mepeuduciieHbl BO3MOXHbBIE THUIIBI OOBEKTOB M BO3MOKHBIE JIOTIOJHUTENIbHBIE
oTiepanuy HaJl HUIMA

Ta6auna 1.ITepedeHb TUTIOB 0OOBEKTOB

Kaace O0bekT

SymbString CumBomnbHas cTpoka (POU3BOJIbHAS CTPOKA CHMBOJIOB)

BinString /IBonuHast cTpoka (M300paXKeHNE TBOUYHOTO YHCIIA)

OctString BocsmepuuHas cTpoka (M300pakeHre BOCbMEPHYHOTO YUCIIA)

DecString lecsituunas cTpoka (H300pakeHHe AeCATUIHOTO YHCIIA)

HexString LlectHannarepuynas crpoka (M300pakeHHe MIECTHAAIATEPHYHOTO YHCIIA)

Ta6auna 2. [lepeueHs TONOTHUTENBHBIX OMepaIuii (METOI0B)
Onepauust (MeTon) Omnucanue

ShowBinO [TokazaTe n300pakeHHe TBOMYHOTO 3HAYCHUS 00BEKTa
ShowOctO [Toka3zath n300pakeHNEe BOCBMEPHUYHOTO 3HAYCHUST 00HEKTa
ShowDec () [TokazaTe n300pakeHne NECITHUYHOTO 3HAYCHUS 00BEKTa

ShowHexO Iloka3ath H300paXKeHHE MIECTHAIIATSPUIHOTO 3HAYCHUS OO BEKT

operator +(T& s1, T& s2)  Jlns oobekroB SymbString — koHkaTeHaius cTpok S1 u S2;
1151 0OBEKTOB MPOYHX KJIACCOB — CJI0)KEHUE COOTBETCTBYOIINE YHCIICHHBIX 3HAUYCHUH C
MOCJIEIYIOIUM NTpeoOpa3oBaHueM K TUITY T.

Onepauust (Meron) Onucanue

operator (T& s, T& s2) s oobekToB SymbString — ecnu S2 comepkuTcst
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KaK MOJICTPOKa B S1, TO pe3yJIbTaTOM SIBJIIETCS CTPOKA, MOTy4YeHHas u3 Sl yaaneHuem
MIOJICTPOKH S2; B IPOTUBHOM CJTydae BO3BpaIlaeTcs 3HaYeHHe S1;

JUTSE 0OBEKTOB MPOYMX KIIACCOB — BBIYMTAHWE COOTBETCTBYIOIINUX YMCICHHBIX 3HAUCHUH C
MOCJICTYFOIIUM MPeoOpa3oBaHueM K Tiry T

Ipumeuanue: TlepBbie 4eTHIPE OMEPAIIUU MOTYT IPUMEHSTHCS K 00BbEKTaM JTFOOBIX KJIACCOB, 32
UCKIIIoUeHreM Kiacca SymbString. Tabmuna 3 comepkuT crienuprKali BapuaHTOB.

Taoauna 3. Cnenuduxaruu BapuanToB 1-10

Bapuanr T1 T2 Onepanuu (MeTOAbI)
SymbString BinString ShowOct(), ShowDec(),ShowHex()
2 SymbString BinString operator +(T&, T&)
3 SymbString BinString operator -(T&, T&)
4 SymbString OctString operator +(T&, T&)
5 SymbString OctString operator -(T&, T&)
6 SymbString DecString ShowBin(), ShowOct(), ShowHex()
4 SymbString DecString operator +(T&, T&)
6 SymbString DecString operator -(T&, T&)
9 SymbString HexString operator +(T&, T&)
10 SymbString HexString operator -(T&, T&)

Bapuanrsr 11-20
BTabn.4us MEPCUUCIICHBI BOBMOKHBIC TUIIBI 00BEKTOB U BO3MOYKHBIE JOINOJITHUTCJIBHBIC
orepanuy HaJ HUMU. Tabmuna 6 comepKUT crieuprKaId BapUuaHTOB.

Ta6auna 4. [lepeueHs THIOB 00BEKTOB

Kaace O0bekT

Triangle TpeyronpHuK
Quadrate KBanpar
Rectangle [IpssMOyTOIBHUK
Tetragon YeTbIpexyroJbHUK
Pentagon [TaTnyronbHUK

dopma

Tab6auna S. [lepeueHb TONOJHUTENBHBIX Onepaluii (MeTo10B)

Onepauust (MeTox)

Onucanue

MoveO

Compare(T& obl, T& ob2)
Isintersect(T& obl, T& ob2)

IsInclude(T& obl, T& ob2)

[TepemecTuTh OOBEKT Ha MJIOCKOCTH
CpaBuuTh 00beKTHI 0D 1 1 0b2 10 TTOIIA M

Onpenenutsd GakT nepecedeHusi 00HEKTOB
obl u ob2

(ecTp mepeceyeHne WU HET)

Onpenenuth PakT BKIFOYCHHS 00BEKTA 0b2
B 00BeKT obl
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Ta6auna 6. Cnenuduxamnyu Bapuantos 11-20
BapunaT1 T2 Onepanuu (MeTOAbI)
HT
11 Triangle Quadrate Move(). Compare(T&, T&)
12 Quadrate  Pentagon Move(). Isintersect(T&, T&)
13 Triangle Rectangle Move(). Compare(T&, T&)
14 Triangle Rectangle Move(). Isintersect(T&, T&)
15 Rectangle  Pentagon Move(). Isinclude(T&, T&)
16 Triangle Tetragon Move(). Compare(T&, T&)
17 Triangle Tetragon Move(), Isintersect(T&, T&)
18 Triangle Tetragon Move(). Isinclude(T&, T&)
19 Triangle Pentagon Move(). Compare(T&, T&)
20 Triangle Pentagon Move(). Isintersect(T&, T&)

JlabopaTopHas padota 4. PaGora ¢ kj1accaMu — TMHAMUYECKHUMH 00beKTaMHu

Heanb padotel. [lonyunts HaBBIKK PabOTHI C KJIaCCAaMU TUHAMUYECKUX OOBEKTOB.

Yka3zanusi k padore. Pa3zpabortars mporpaMmy, ONEpHUPYIOLIYI0 TPYIIaMH HEKOTOPBIX
00BbekToB. CriocoObl XpaHeHus (CTPYKTYphl JaHHBIX) FPYHI OOBEKTOB, ONEpallii C O0BEKTaMHU
(KaK 4jIeHaM¥ TPYI), TUIIBI OOBEKTOB U JIOTIOJHUTEIbHBIE CTICU(PUYECKUE ONEPAlUH HaJl HUIMU
OTIPECIIAIOTCSA B K&KJIOM BapHaHTe UHIUBUAYAIbHO (MCXO/S U3 TaOJIUIIBI B KOHIIE).

['pynmer 1 3neMeHTsl (00BEKTHI) pealiu3yrOTCs KiaccaMu. Bee maHHble B Kiaccax JAOJKHBI
ObITH 3amuineHsl (T.e. protected wmu private).

O0paboTka HCKIIIOUUTENBHBIX CUTyallMi 00s13aTelibHa (HO HEOOS3aTEeNIbHO CTaHJAPTHBIM
MeXaHH3MOM 00paboTku uckimodeHuii C++ — try, catch, throw). Ctpyktypsl qaHHBIX (CTEKH,
OuYepear, CIUCKH) PEaTu3yTCS TOJBKO TOCPEICTBOM CHHCKOB. CaMU 3K3EMIUIAPHI KIIACCOB
(0OBEKTHI) B CTPYKTYpax AAHHBIX HE XPAHATCS, XPAHATCS TOJIBKO YKa3aTelH.

BapuanThl 3a1aHui.
e Crex
Onepauun: no0aBiIeHNE; U3BICUECHUE; IPOCMOTP 3JIEMEHTA, HaXOAIIErocsl B BEpPIIMHE CTEKa,;
IPOCMOTP BCETO COJIEPKUMOTO.
e QOuepenp
Onepauun: 106aBieHNE; U3BJICUEHUE; TPOCMOTP AJIEMEHTA, HAXOASIIErocs B Hayaue o4depeu
(T.e. pIeMeHTa, KOTOPBIH OyeT U3BJIeUEH CIeyIOIUM); IPOCMOTP BCETO COAEPIKUMOTO.
e QOuepens C IPUOPUTETAMU
Onepauun: no6aBieHNe; U3BJICUEHUE; TPOCMOTP AJIEMEHTA, HAXOMASIIErocs B Havajie ovyepeau
(T.e. DmeMeHTa, KOTOPbI OyJeT W3BJIEYEH CIEeNyIOIIMM), CMEHa MPHOPHUTETa »HIIEMEHTa,
HaXOJSIIErocs B Hayajie ouepeiu; IPOCMOTP COAEPKUMOTO OUEpPEH.
e  OHOCBS3HEIN CIHUCOK
Onepauun: no6asneHue (B Hayalo, B KOHEI, IOCJI€ BBIOPAHHOIO); yJaJeHHE BBIOPAHHOTO
AIIEMEHTA; IPOCMOTP BCETO COAEPHKUMOTO.
BapuanTsl 6a30BbIX 00BEKTOB
1. crpykrypsl «Jlata/Bpems» (omepaumu: yBeluueHue/yMeHbIIeHWE Ha | JeHb, yac,
MUHYTY, CeKYHIY);
2. TIOJOXUTEIbHBIC TeNIbIe YHCIIa, XPAHSIIUEeCs B CTpOKax (B aecaTuaHol (opme) mo 200
CHUMBOJIOB (OmepanMu: CJIOXECHHUE/BBIYUTAHUE, YMHOXKEHHE/JIeIeHUue, IMPOCMOTp B
[IECTHAIATEPUIHOM U BOCBMEPUYHOM BHJIAX);
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BCIIICCTBCHHBIC YHWCIIA, XpaHSIIMEecS B CTpoKax (B JOecATUYHOW ¢opMe, CHMBOI-

pazgenurenb  — «»)a0 200 CcHMBOJIOB  (OmepamMM:  CIIOKCHHE/BBIYMTAHUE,
YMHOXXEHUE/IeTICHUE);
npaBWIbHBIC  apoOM  (umcimrenb,  3HamMeHarenb  —  long)  (omepamuu:

CJIO’KEHHE/BBIYMTAHUE, YMHOXCHUE/IeNICHHEe, BBIBOJ B YIA0OHOH (opme). Ympormars
IpoOu 00s3aTeNBHO;

ctpok# (C-ctpokamu: char *) (omepanmu: u3MEHEHHE/BBIBOI, HAX0XKICHHUE ITOJICTPOKH ).
[IpenycMoTpeTh BO3MOXKHOCTh JMHAMHYECKOTO HM3MEHEHHs pasMepa Oydepa,
OTBOJIMMOTO JUIsl XpaHEHUS! CTPOKH;

MmaTpuisl (kBagpaTHbeiMH) (Tum — double) (omepammu: TpaHCIIOHHPOBAaHHE, pacyeT
OTIpENICNIUTENSA, 3aJaHhe pPa3MEpPOB M 3alOJIHEHHE CIIyYalHBIMH YHCIAMH, BBOJ
BPYUYHYI0/BBIBOJI/U3MEHEHNE BPYUHYIO MAaTPHIIBI B yI00HOH opme);

marpuibl  (He  oOs3aTenbHO — KBaapatHeie) (tun  — double)  (omepammm:
YMHO)KEHUE/CIIOKEHHE, 3a]JaHiE PA3MEPOB U 3aIOJIHCHUE CIyYaiHBIMH YHCIIAMH, BBOJT
BPYYHYI0/BBIBOJI/I3MEHEHUE BPYyUHYIO MAaTPHUIIBI B YI00HOH Gopme);

MHorouwieHs! (Tur — double) (omepamuu: 3aganue pa3MepoB U 3aMOJTHEHUE CITYyYalilHBIMH
YHCIaMHU, BBOJI BPYYHYIO/BBIBO/I/M3MEHEHUE BPYUHYIO MHOTOUJIEHA B y100HO# (hopme);
CTPYKTYpaMHU-OKHaMU (00sI3aTesIbHBIC TOJIsI: KOOPJMHATHI, pa3Mepbl OKHA, IIBET TEKCTA,
¢doHa, HamMuUME paMKH H ee 1BeT) (omepamuu: 33JaHHE/M3MEHEHHE OKHa,
oToOpaxkeHue/yjalieHue OKHa, U3MEHEHHE BCeX aTpruOyTOB).

ITpumep BapuanTa

CtpyKTypa 1aHHBIX — CTEK, 0a30BbIi OOBEKT — LENIbIE YNCIIA, XPAHSALINECS B CTPOKAX.

Heo6xonumo pa3paboTath mporpaMmy, YJIOBIETBOPSIOILYIO IPHBEICHHOMY BBILIE
3aJaHHIO.

JUI CTpYKTypbl JaHHBIX «CTEK» CYLIECTBYET OTPaHMYEHUE — UMEETCSI JOCTYI TOJIBKO K
OJIHOMY 3JIEMEHTY (M3BJIEKAEMOMY WJIM HAXOIALIEMYCs B BEPILIMHE CTEKa). DTO 3HAYUT, 4YTO HOBOE
YHCII0, NOJIYy4aeTCsl B PE3ysbTare Olepalui, HAIPUMEP — YMHOXEHHS, UMEET OJUH ONEpaHi —
YHCIIO U3 BEPIINHBI CTEKA, BTOPOI OlepaH — BBOJUMOE C KiIaBuaTypsl uucio. [lomyuenHoe uncio
3aHOCHUTCS B CTEK.

BapuanTsl 3a1aHuii 1abopaTopHbIX padoT

Ne | crpykrypa/dsnement | Ne | ctpykrypa/djiemeHT | Ne | cTpyKTypa/3JjieMeHT
1 1,1 16 2,7 31 4,4
2 1,2 17 2,8 32 4,5
3 1,3 18 2,9 33 4,6
4 1,4 19 3,1 34 4,7
5 1,5 20 3,2 35 4,8
6 1,6 21 3,3 36 4,9
7 1,7 22 3,4

8 1,8 23 3,5

9 1,9 24 3,6

10 2,1 25 3,7

11 2,2 26 3,8

12 2,3 27 3,9

13 2,4 28 4,1

14 2,5 29 4,2

15 2,6 30 4,3
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XKapkosa I'. A.Meroanyeckne yka3zaHus I BBIIOJHEHUS TaOOpaTOPHBIX PabOT CTYAEHTOB IO
muciuminie «O0beKTHO-OPUEHTUPOBAHHOE MTPOTPAMMUPOBAHKE» Ul CTYACHTOB OakajaBpHuara
no HampasieHusM noarotoBku 09.03.03 «Ilpuknannas wuH(pOpMaTHKa», HaANpPaBIEHHOCTh
(mpoduns/ciennanuzarus)  Madopmanmonnas chepa wu  02.03.03 «Maremarnueckoe
ofecrieyeHHe W AIMHHHUCTPUPOBAaHHE HMH(DOPMAIIMOHHBIX  CHCTEM», HANpPaBICHHOCTh
(mpoduine/cienranuzanusi) TexHOIOrusT TpOorpaMMUpPOBaHus O4HON (GopMmbl oOyuenus / I'. A.
XKapkosa; Y'Y, DMUHNAT. - Yabsuaosck : Yal'V, 2019. - 3arn. ¢ skpana; Heomy6nukoBaHHBIM
pecypc. - OnektpoH. TekctoBble maH. (1 dain : 355 KB). - Tekcr : 3IeKTpOHHBIH.
http://lib.ulsu.ru/ProtectedView/Book/ViewBook/7235

8. TEMATUKA KYPCOBBIX, KOHTPOJIBHBIX PAGOT, PE®EPATOB
[IpuMepHbIe TeMbI KYPCOBBIX PadoT:
1. Pa3paboTka 0OBEKTHON MOJIEIIH JBUKCHHSI HA TIEPEKPECTKE JOPOT.
2. Paspabotka 06bekTHOM Mojen COTHEUHON CUCTEMBI
3. PazpaboTka mporpamMmbl MOJICTHPOBAHMS CIyYaWHBIX MPOIECCOB C 3aJaHHBIMU
XapaKTePUCTHKAMHU.

4. Pa3paboTka nIporpaMMsbl IIOMCKa BbIX0J1a U3 JTAOUPHUHTA.
5. Paszpabotka npunoxxenus Ha sa3bike C# u asmkke Unity 3D.
6. Ileperpy3ka cTaHAapTHBIX ONEpAIUil S3bIKA MPOTPAMMHPOBAHUS JIJIS TTOJIb30BATEILCKUX

00BEKTOB.

7. Pa3zpabotka 60Ta ISl COIUANBHOM ceTn « BKOHTaKTeY.

8. PaspaboTka apkaaHOI UTPHI.

9. MOHUTOPHHT MPUIIOKEHHH, PA0OTAIOMINX C BUPTYaJIbHON PEabHOCTHIO.

10. Mcnionb3oBanue s3bIKa IporpaMmupoBanust Python s cosmanust web-uara.

11. Pa3paboTtka kpuTepHreB NPOBEPKH KOPPEKTHOCTU YUEOHOTO pacucaHusl.

12. UndopmannonHas cucrema «Y4eOHOE paclucaHue.

13. Co3nanue urpoBoro npuioxeHus « TeTpuc» Ha s3bike mporpamMmupoBanus CH.

14. Co3ganue mNpoOrpaMMHOTO KOMIUIEKCA MOJJEPKKH MPUHATHS pELIeHHs O BbIOOpe
TPAHCIOPTHOTO CPENICTBA OOCTYKHBAHUS HACETICHHUS.

15. O0bexTHast peanu3anus KOHTEHHepa Ha OCHOBE KOMOMHHMPOBAHHOW CTPYKTYpHBI
"YHopsaoueHHbIN MacCUB AMHAMUYECKUX ouepeaei’.

16. OObexTHast peanu3alnys KOHTEHHepa Ha OCHOBE KOMOMHHMPOBAHHOW CTPYKTYpHBI
«JIByHaInpaBJIEHHBIN CIIUCOK MAaCCHBOB-CTEKOBY

17. O0bexTHast peanu3anusi KOHTEHHeEpa Ha OCHOBE KOMOMHHMPOBAHHOW CTPYKTYPBI
"VYropsa0oueHHbIN MacCUB JUHAMUYECKUX ouepeacit”

18. PazpaboTka 0OBEKTHOW MporpamMMmbl JJIsi 3ajjaud yNpaBieHUs HOBOCTHBIM Internet-
IOPTAJIOM

19. Pa3zpaboTka 0OBEKTHONH NHpOrpaMMbl JUIs 3aJa4d ydeTa KOMIIBIOTEPHOW TEXHHUKH B
OpraHu3aIH

20. OcHOBBI 00BEKTHO-OPUEHTUPOBAHHT'O BU3YJILHOTO MTPOrPaMMHUPOBAHUS

21. TIpoekTpoBaHue OHWOIMOTEKH KIJIACCOB JUIS peallu3allid OKOHHOTO HWHTepdeiica Ha
wiatpopme MS Windows

22. Metopnonoruss 00bEeKTHO-OPUEHTHPOBAHHTO TporpaMMupoBaHus. CBOWCTBa KTOPHOM
MOJIENIM MApaJUIEIbHBIX BBIYMCICHUN XbIOUTA

23. PazpaboTka MexaHn3Ma cOOpkH Mycopa 00ObEKTOB Ha SI3bIKE MporpammupoBanus C++

24. UccnenoBanune rpapudeckux Bo3moxkHocted Windows. CoznaHue mnpuioxeHus (Ha
JF000M  SI3BIKE  MPOTPAMMHUPOBAHUS),  KOTOPOE  HCIOIB3YeT  BO3MOXXHOCTH
uHTepdeiica Aero.
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[TporpammupoBanue ramkeroB (Gadgets) B Windows. Co3manue rampkera IS
O0TOOpaKeHUsI KAPTUHKU C IPOU3BOJIBHBIM TEKCTOM MOBEPX HEE.

Hcnonp30BaHne BO3MOXKHOCTEN BUAECOKApThI AJis BbiojaHeHUs BeluucieHuid (CUDA ot
nVidia, ATI Stream u OpenCL). Hantucanue nporpammsel mudpamnuu 1 Aemudpanuu ¢
MCII0JIb30BaHUEM BO3MOKHOCTEN BUJIEOKAPTHI.

HccnenoBanme BO3MOXKHOCTEW craHmapra web-paspaborkm HTMLS wu  CSS3
(xackagHble TaOmuIbl ctuei 3-i Bepcun). Co3zmanue web-CTpaHHUYKH OTOOpaXKaroIIe
rpadukn u auarpammbl cpeactBamu HTMLS (6e3 mpumenenus JavaScript uiam ¢ ero
MUHHMAJIbHBIM HCIIOJIB30BAHUEM ).

Ucnonp3oBanne xpanumbix mnpoueayp CLR B SQL Server 2008 R2. HccnenoBanue
BO3MOXKHOCTEH M CpaBHEHHE C KOHKYPUPYIOIIMMHU TEXHOJIOTUAMHU (OOBIYHBIC XpaHUMBIE
npouenypsl B TransactSQL, PL/SQL B Oracle u B PostgreSQL.,...). Co3nanue nporpammsl,
y  KOTOpoH  Bci  OM3HEC-JIOTMKa  peajlii30BaHa  CPEICTBAMU  XPaHUMBIX
npoueayp CLR (T.e. B mporpamMmme UMEIOTCS TOJIBKO BBI30BBI ATUX MIPOLIEYP).
bubnmuoreka KiaccoB, peanM3yIOUNMX TpauyecKkue NPUMUTHBBL HAa IUIOCKOCTH C
BO3MOKHOCTBIO apUHHBIX MTPeoOpa3OBaHMIA.

bubnuoreka KiaccoB, peanM3yOUMMX TpauyecKkue NPUMUTHBBL HAa IUIOCKOCTH C
peanuzanue onepanuii HaJl MHOKECTBAMHU.

bubnmuoreka KiaccoB, peaNM3yIOMmUX TpadUuecKue TMPUMUTHUBBI B TPEXMEPHOM
MIPOCTPAHCTBE C BO3MOXKHOCTHIO aQ(pUHHBIX MpeoOpa3zoBaHUil.

Knaccer ast onrcanust o0kOHHOTO Tpaduueckoro nHTepderica, aHamoruaHoro naTepdency
MS Windows. [{omxHbI OBITH peain30BaHbl 0OPaOOTUYUKHU COOBITHI C HCIIONIb30BAHHEM
BUPTYaIbHBIX (QYHKITHIA.

bubnuoTeka KiaccoB, peanu3yoIuX KOMIUIEKCHYIO apu(pMETHKY .

bubnuoreka kjaccoB, peaqu3yOUMX BEKTOPb B N-MEPHOM IIPOCTPAHCTBE.

Peanuzamust cTpok W omepanuii HaJg HUMH, BKIOYas paboTy C peryisipHbIMH
BBIPAKCHHSIMH.

«O000mEHHBIN MacCUBY (MTO3BOJIAIOIMINN XPAaHUTH TAHHBIE TPOU3BOIBHBIX TUIIOB).
AccouMaTUBHBIA MaccUB (XdUI-MacCHB) (C BO3MOXKHOCTBIO XpPAHEHMS] JaHHBIX
MPOU3BOJBHBIX TUIIOB).

Peanmzanus pa3nmuaHbIX TUTIOB rpad)OB U ONEpanuii HaJl HUMHU.

Cucrema kaccoB Juist odecrieueHust paboThl ¢ abOHEHTaMU Teae(OHHON KOMITaHUH.
Cuctema KjaccoB ajisi obecrnieueHust paboThl JeKaHaTa.

Cucrema KJaccoB, OIMCHIBAIOIIMX COTPYJHUKOB MPEANPUATHS/OpPTaHU3aAUUd C UX
GyHKIUAME (COTPYAHUK, MEHEIDKED, ...).

CucreMa KJ1accoB, ONMUCHIBAIONINX PA3IMYHBIE TPAHCIIOPTHBIE CPE/ICTBA.
MonenrpoBaHue 3aMKHYTON OMOJIOTHYECKON CUCTEMBI (KOPM, TPABOSTHOE, XUIIIHUK).
MopnenupoBanue MypaBeHHHKA (HECKOJBKO THIIOB MYPaBbEB, HCTOYHHMKHU IHUTAHUS,
BHEIITHUE Pa3JIpaXUTEIH,. .. ).

MopenupoBaHe JOPOXKHOTO IBHKEHHS Ha 3a/JaHHOM KapTe JI0por.

MopenupoBaHue KOMITBIOTEPHOU CETH (CTAIMOHAPHOM ).

MoaenupoBaHie KOMIIBIOTEPHOU CETH C U3MEHSIOLIENCS TOIIOJIOTUEN.

MonenrpoBaHue MIaHETAPHOU CUCTEMBI.

CucreMa KJIaccoB JJis peau3alud MaTpUIHOU apruMETHKH.

bubnuoreka kiaccoB Juisl peain3alii UTPOBOTO MPUIIOKEHHUSL.

Metoauueckie peKoMeHJAalMM 10 HamUCaHWi0 M O(OpMIIEHHIO paboOT Mpe/CTaBiICHbl B!
XKapkoBa I'. A. Meroauueckue yka3zaHHs JJsl BBIOJHEHHs] KypCOBOM pabOTHI CTYJEHTOB IO
muciuminie «O0beKTHO-OPUEHTUPOBAHHOE MTPOTPAMMUPOBAHKUE» Ul CTYAEHTOB OakajaBpHuara
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no HampasieHusM noarotoBku 09.03.03  «Ilpuknannas wuH(pOpMaTHKa», HaANpaBICHHOCTh
(mpoduns/ciennanmzarusi)  Mapopmanmonnas chepa wu  02.03.03 «Maremarnueckoe
ofecrieyeHHe W AAMHHHUCTPUPOBAHME HMH(DOPMAIIMOHHBIX  CHCTEM», HANpPaBICHHOCTh
(mpodune/cienranuzanus) TexHONIOrHus NporpaMMUpPOBaHUsA OYHOM (opmbl oOyuenust / T
A. XKapkoa; VYal'V, OMUuAT. - Vaesnock : VYal'V, 2019. - 3arn. ¢ 3KkpaHa;
HeonyOnukoBaHHbI pecypc. - DaekTpoH. TekcroBbie maH. (1 d¢ain : 350 KBb). - Tekcr :
anekTpouHbIit. http://lib.ulsu.ru/ProtectedView/Book/ViewBook/7238

MNEPEYEHbDb BOITPOCOB K DK3AMEHY

Cnoxnoctb [10. CTpyKTYypbl CJI0KHBIX CUCTEM

[TpoekTupoBaHHE CIOKHBIX CHCTEM

CnocoOsbI nepenaun mapameTpoB B GyHKIuU. Bo3Bpaiaembie 3HaueHus. [lapametpsl no
YMOJTYaHHUIO.

4. Tlpupona o0bekToB. OTHOIICHUS MEXY OObEKTaMH

5. OtHomeHust MEXTy KilaccaMu. B3auMocCBs3b KJ1acCOB U 0OBEKTOB

6. HneHTudukams KIaccoB 1 00BEKTOB.

7. KirodeBbie aOCTpaKIIUU U MEXaHU3MBI
8

9

1

W o

Kiaccrl. Konctpykrop. Jlectpykrop.
VYrpasieHue J0CTynoM.
0. [Teperpy3ska oneparopoB

11. TlpousBoansie kiaccel. Mepapxust kinaccoB

12. AGcTpakTHBIC KJIacChl

13. Hla6nonsr knaccoB. Cnennanu3anus. HacnenoBanue u ma0ioHbI

14. O6paboTka UCKITIOUEHU I

15. Uepapxus kinaccoB

16. loctyn k o6bekTaM Hepapxuu

17. BupryaibHble METOIbI

18. AGcTpakTHBIE KI1acchl

19. [Teperpy3ka orepaTopoB

20. IITabGnoHBI KITacCcOB

10. CAMOCTOSATEJBHASA PABOTA OBYYAIOIUXCSA

Copepxanue, TpeOOBaHUS, YCIOBHUS MU TOPSIOK OpraHU3alMU CaMOCTOSITEIbHOM pabOThI
o0yyaromuxcs ¢ yueroM GopMbl 00yUeHHs ONPEENAI0OTCs B cOOTBeTCTBUU ¢ «llonoxenuem
00 oOpraHM3aly CaMOCTOATEIbHOW paboThl O0Y4YaIOIIMXCS», YTBEPKACHHBIM YUEHBIM
coeroM YnI'V (mporoxosn Ne8/268 ot 26.03.2019 1.).

®opma 00yueHus: ouHast

Ha3Banue Bua camocrosiTesibHOI padoThl (npopabomka O0bem dopma
PasienoB | yyepnozo mamepuana, peuienue 3aoay, pegpepam, B KOHTPOJIA
L (LS 00K/1a0, KOHMPOIbHAA PadOma, NOO20MOBKA K yacax (nposepka
coaue 3auema, IK3amena u op.) peuienus 3aoau,
pechepama u
op.)
Paznen 1. | Konnenuuu. IIpopaGotka marepuana mno oobekTHo- | 20 ITpoBepka
OpUEHTUPOBAHHOMY IporpammupoBaHuio. M3yuenue KOHCIIEKTOB
u ucnoap3zoBanue UML-auarpamm popaboTaHHOTO
Yepmroea, E.A.  IlporpammHas  HMHXEHEpPHS. Marepuaia,
BusyaibHO€ MOACIMPOBAHUE ITPOTPAMMHBIX CUCTEM nabopaTopHOH
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C. 74-96 paboThI
KoHnTtposbhas padota 4 [TpoBepka
perieHust
Paznen 2. | [Ipopabotka yueOHOro Martepuana 1o padore c | 24 [TpoBepka
KJIACCaMH. KOHCIIEKTOB
Oecnesa, M. B. IlporpamMmmupoBaHue Ha si3blke Ct++: popaboTaHHOTO
IIPaKTUYECKUN KypC Marepuaia,
C.316-321 nabopaTopHOH
paboThI
Paznmen 3. | [IpopaboTka Matepuana Ha peanu3anuio kiaaccoB u | 20 [IpoBepka
MEXaHHU3MOB paboThI C KIaccaMu KOHCIIEKTOB
Oecnesa, M. B. IlporpamMmmupoBaHue Ha si3bIKEe CH++: popaboTaHHOTO
MPAKTUYECKH KypC MaTepuana,
Tema 4, 5. C.248-254 naboparopHoOi
Tema 7. C. 254-258 paboThI
Tema 9. C. 265-272
KoHTposbHas padota 4 [TpoBepka
pereHus
KypcoBas | uTeHHEe OCHOBHOWM M JIOTIOJHHUTEIHHOW NUTEpaTypsl, | 36 3amura
pabora CaMOCTOSITEJIbHOE ~ M3y4yeHHWe  Marepuaiga 1o KYpCOBO#1
JUTEPATypHBIM UCTOYHUKAM, BBIITOJIHEHUE KYpPCOBOU paboTsI
paboThl

dopma

11. YYEBHO-METOJINYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
AN CHUIIJIINHBI

a) CniuCcoK peKoOMeHyeMOi JInTepaTypbl

OCHOBHAas

OrneBa, M. B. IlporpammupoBanne Ha si3bIke Ct++: MPAKTUYECKUM Kypc : ydeOHOoe

nocobue s 6akanaBpuata u cnenuanutera / M. B. OrneBa, E. B. Kynpuna. — Mocka

: U3matenberBo FOpaiit, 2019. — 335 ¢. — (bakanasp u cnenmanuct). — ISBN 978-5-

534-05123-0. — Texker : anmekrponnbiit // DbC FOpait [caiit]. — URL:

I'nunenko, M. I'. TexHonorun u MeToJbl MPOrpaMMUPOBaHUS @ ydueOHOEe mocodue uis
npukiagHoro 6akanaspuara/ W. I'. Taunenko, ®@. ©. [1asnos, . FO. ®enopos. — Mocksa
: U3narensctBo HOpaiit, 2019. — 235 c. — (bakanasp. [Ipuxmnagnoit kypc). — ISBN 978-
5-534-02816-4. — Tekcrt : anektponubiii / IBC HOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/433611

3bikoB, C. B. IlporpammupoBanue. O0bEKTHO-OPUEHTUPOBAHHBIM MOAXOJ : YUEOHUK U
NPaKTUKYM JJ1s akageMmuyeckoro 6akanaspuara / C. B. 3p1koB. — Mocksa : I31arenseTBo
Opaiir, 2019. — 155 ¢. — (bakanaBp. Axamemuueckuii kypc). — ISBN 978-5-534-
00850-0. — Texcrt : snexrtponnblii // DBC IOpaiit [caiit]. — URL:

AOMOJTHUTECJIbHAsA

YeptkoBa, E. A. [IporpamMmMHas nHxxeHepus. BusyanbsHoe MOJEIMPOBAHKE TPOTPAMMHBIX
cucteMm : yueOHHK a5 By30B / E. A. UepTkoBa. — 2-¢ u3J., uchp. U aon. — MockBa :
WznarensctBo FOpaiit, 2020. — 147 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-
09172-4. — Texct : snextponsbii // OBC HOpaiir [caiit]. — URL:
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2. HemneiiBoga H.H. Ctriin 1 MeTonbl iporpaMMupoBanus [DneKTpoHHbIH pecypc] / H.H.
HenetiBoma. — 2-¢ m3a. — OJEKTPOH. TEKCTOBbIC aaHHbIe. — M. : HHTepHeT-
Yuusepcurer Uuadopmanmonnsix Texnonoruit (MHTYUT), 2016. — 295 ¢. — 5-9556-
0023-X. — Pexum gocryma: http://www.iprbookshop.ru/73724.html

3. Moiizec, O. E. Undopmaruka. YrimyOneHHBIH Kypc : ydeOHOE TTocoOue ISl MPUKIIATHOTO
6akanaBpuata / O. E. Moiizec, E. A. Ky3pmenko. — Mocksa : WUznarenscTBo IOpaiir,
2019. — 157 c. — (YuuBepcuretsl Poccun). — ISBN 978-5-9916-7051-7. — Tekcr :
snekrponnsiii // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/434019

4. Kosanesckas E.B. Meroasl mporpaMmupoBaHusi [DJIEKTpOHHBIN pecypc]| : ydeOHOe
nocobue / E.B. KoBanesckas, H.B. KomneBa. — DnekTpoH. TeKCTOBBIE aHHBIE. — M. :
EBpasuiickuii oTkpeITHIA HHCTHTYT, 2011. — 320 ¢. — 978-5-374-00356-7. — Pexum
nocryma: http://www.iprbookshop.ru/10784.html

5. Pamees C. M. IlporpammupoBanue Ha si3bike CU : yue6. mocodue / C. M. Panees; Ynl'V,
OMulT. - VibsHosek : Yal'V, 2015. - 3arn. ¢ skpana; IMeercs ned. aHanor. - JIeKTPOH.
tekctoBble gaH. (1 ¢aiim  : 1,74 KB). - Tekcr :  3IEKTPOHHBIM.
http://lib.ulsu.ru/MegaPro/Download/MObject/325

yueOHO-MeToAnYeCcKasn

1. Kapkosa I'anuna AnekceeBHa. [IporpaMMHas peanu3anys KOHEYHbIX AaBTOMATOB : y4eO.-
Meroa. mocobue / Kapkosa ['animna AnekceeBHa, A. B. XKapkos; Ynl'Y, ®ak. marem. u
uHpopm. TexHonoruid, Kad. uadopm. rexnonoruii. - YiesHoBek : Yal'V, 2011. - Umeetcs
Mey. aHajor. - DIeKTpoH. TekcToBble naH. (1 daiin : 350 K6). - TekcT : aneKTpOHHBIN.
http://lib.ulsu.ru/MegaPro/Download/MObject/653

2. Xapkoga, ['aniuna AnexceeBHa. MeToibl IPOrpaMMHUPOBAHUS U IPUKJIIAHbIE AITOPUTMBI
: yueO.-meton. mocobue / Kapkxoa I'ammna AunekceeBna, A. B. Xapxos ; Yal'V,
OMMUUAT. - YaesgHosek : Yal'VY, 2018.

3. XKapkxoBa I'. A.Meromuueckue yKazaHUsl JUIS BBIIOJHEHHS JIAOOPATOPHBIX pPadOT
CTYACHTOB IO JUCHUIUIMHE «OOBEKTHO-OPUEHTHPOBAHHOE MPOTrPAMMHUPOBAHHUE» JUIS
CTyJIeHTOB OakanaBpuata 1o HampaBieHusM noarotoBku 09.03.03 «IlpuknagHas
uHpOpMaTHKay», HapaBIeHHOCTH (npoduis/crenuanu3anys) Mapopmannonnas chepa u
02.03.03 «Maremarnuyeckoe oOecrieyeHHe M aAMMHHUCTPHUPOBAHUE HH(OPMALMOHHBIX
CHCTEM», HalpaBJIeHHOCTh (Mpoduis/crienuanu3anus) TeXHOIOTHs MPOrpaMMHUPOBAHUS
ouHo popmbl 00yuenus / I'. A. XKapkosa; Yal'V, DMUHAT. - VabsHosck : Y'Y, 2019.
- 3aru1. ¢ skpaHa; HeonmyOnukoBaHHBIH pecypc. - DIEKTpoH. TeKcToBbIe faH. (1 daiin : 355
KB). - Tekcr : anexkrponnsiit. http:/lib.ulsu.ru/MegaPro/Download/MObject/7235

4. JKapxosa I'. A. Metonndeckue ykazaHus AJisl BBIOJIHEHHUS] KypCOBOil pabOTHI CTYIEHTOB
no gucrumuiiie «OOBEKTHO-OPHUEHTUPOBAHHOE MPOTPaMMHUPOBAHUE» [UISL CTYJIEHTOB
OakanmaBpuaTta 1o HampasieHusM noArotoBku 09.03.03 «llpuknannas uHPOpPMATHKaAY,
HarpaBJIeHHOCTh (mpodwis/cnenuanu3anusi) Hudopmarumonnas cdepa u  02.03.03
«Matemaruueckoe obecrieueHue M aJMHHUCTPUPOBAHHE WH(GOPMAIMOHHBIX CHCTEMY,
HapaBJIeHHOCTh (Mpoduis/cnenuanu3anns) TeXHONOorus MporpaMMHpPOBaHUS OYHOM
dopmer 00yuenus / I'. A. Kapkosa; Yal'V, DMUUAT. - YabsHoBck : Yul'V, 2019. - 3arm.
¢ skpaHa; HeomyOirkoBaHHBIN pecypc. - DnekTpoH. TekcToBble AaH. (1 ¢aiin : 350 Kb). -
Tekcrt : anextponnsiit. http://lib.ulsu.ru/MegaPro/Download/MObject/7238

5. Kapkosa I'. A. Meroanueckue yKkazaHHUsS JUIsl CaMOCTOSITENIbHON paboThl CTYAEHTOB IO
mucuuiuinie  «OOBEKTHO-OPUEHTHPOBAHHOE IPOIPAaMMHUPOBAHUE)» ISl CTYACHTOB
OakanaBpuata 1o HampaiieHusM moarotoBku 09.03.03 «IIpuxnagnas wHpOpmMaTHKay,
HamnpaBleHHOCTh (mpoduib/crienmanu3anus) WMuadopmanuonnas cdepa u 02.03.03
«MaremaTnueckoe oOecriedeHHe U aJMUHUCTPUPOBAHHE HH(OPMALMOHHBIX CHCTEM,
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HANPaBIEHHOCTh (Tpoduib/crenuanu3anus) TeXHONOTHs MPOTPaMMHUPOBAHUS OYHOM
dbopmbl ooyuenns / I'. A. XKapkosa; Y'YV, DMUUAT. - VibsHoBck : Y'Y, 2019. - 3ar.
¢ 3kpaHa; HeomyOimkoBaHHEIN pecypc. - DnekTpoH. TekcTosble AaH. (1 daiin : 315 Kb). -
Texkcr : anextponnbii. hitp:/lib.ulsu.ru/MegaPro/Download/MObject/7244

CoracoBaHo: 70
Crennamuct Benynmii HB Yal'V  Bo6posa H.A. [ /é[ Y / / 2023
JLOIKHOCTB COTPYIHHMKA Hay4YHOM OHOIHOTEKH [5(0) Tioammcs/ Jata

0) [IporpamMHoOe o0ecnieueHne
Jlis oO6pazoBaTenbHOro mpolecca No AAaHHOW AMCLUUIUIMHE HEOOXOAMM CTallMOHAPHBIM
kiacc [IK ¢ ycTaHOBIE€HHBIM ClIE€IyIOIIMM IIPOTrPAMMHBIM 00€CIIEUEHUEM:

Microsoft Office

Microsoft Windows

Visual Studio

Alt Linux

Cnucok cBo60oaHO pacnpocTpansiemoro I1O:
Qt Creator

JDK

PostgreSQL

Python IDLE

Visual studio code

B) [IpodeccuonanbHbie 6a3bl JaHHBIX, HHPOPMALHOHHO-CITPABOYHBIE CHCTEMBbI

1. D1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:

1.1. Iludposoii obpazoBarenbHblil pecypc IPRsmart : anekrponHO-6uOInoTEeUHAs cucTema :
caiir / OOO Kommnanus «Ai [Tu Ap Menuay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru.
— Pexxum poctyna: juist 3aperucTpup. nojib3oBaTesield. - TeKCT : 2IeKTPOHHBIM.

1.2. O6pasopatensuas miathopma FOPAWT : oGpasoBaTenbHEIA pecypc, SI€KTpOHHAs
oubamoreka : catr / OO0 DJIEKTPOHHOE H3IATEIBCTBO «IOPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum octyna: assi 3aperiucTpup. mojab3oBaTesei. - TeKCT : 3JeKTPOHHBIN.

1.3. ba3a manHbIx «DnekTpoHHas OubOnmoreka TexHuueckoro BY3a (ObC «KoncynbraHT
CTYJICHTa) : DIIEKTPOHHO-0nOMoTeuHas cucrema : caiir / OO0 «Ilomurexpecype». — Mocksa, [2023].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyma: sl 3aperucTpup.
N0JIb30BaTeNel. — TEKCT : 2JEKTPOHHBIN.

1.4. KoncynpTant Bpaya. DJIEKTpOHHAS MEIUIIMHCKas OMOIMOTeKa : 0a3a MaHHBIX @ CauT /
OOO «Beicmiasg mKojga OpraHu3alud W YIpaBIECHHA  3paBOOXpaHEeHHEM-KoMIUIeKCHbIN
MEIUIMHCKHI KOHCANTHHTY. — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum goctyna:
JUISL 3aPETUCTPHUP. TTOIB30BaTENEN. — TEKCT : 3JIEKTPOHHBIN.

1.5. bonbias MmeauurHCKas OMOIMOTEKA : ANIEKTPOHHO-O0MOIMoTeyHas cucrema : cait / OO0
«bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyna: mis
3aperucTpup. nojab3zonareneil. — TEKCT : AIeKTPOHHBIH.

1.6. OBC Jlansb : anexktpoHHO-0MOMMOTEYHAs cucteMa : cat / OO0 BBbC «Jlanby. — CaHKT-
MerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum nmoctyma: s 3apeructTpup.
IIOJIb30BaTENeN. — TEKCT : 3IIEKTPOHHBIMN.

1.7. OBC Znanium.com : anekTpoHHO-OnbHnoTeuHast cuctema : caiitr / OOO «3HaHHyMY. -
Mockaa, [2023]. - URL: http://znanium.com . — Pexxum noctymna : s 3aperucTpup. MOIb30BaTeleH.
- TekcT : 3NeKTPOHHBIMN.

2. Koncyasrantlliaoc [DnekTpoHHBIN pecypc]: cnpaBodHas mpaBoBas cuctema. / OO0
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«Koncynperant [Inrocy» - OnekTpoH. naH. - Mockga : KoncynerantlInroc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. eLIBRARY.RU: nayunass snextponHas Oubnuoreka : caidlt / OOO «Hayunas
OnektponHas bubanoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyna : mis
aBTOpHU3. MOJIb30BaTENEH. — TEKCT : IIEeKTPOHHBIN

3.2. DnektponHas Oubmmoreka «M3marenpckoro noma «I'pebennukoB» (Grebinnikon) :
anektponHas 6udinoreka / OO0 U] «I'pebernnkoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexwum moctyma : JUis aBTOpU3. MOJb30BaTene. — TekcT
3JEKTPOHHBIN.

4. @enepajbHas rocygapcTBeHHasi HH(popMamuoHHas cucreMa «HanuoHaabHas
3JIEKTPOHHAs OMOJMOTEeKa» : 3JeKTpoHHas Oubnuoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://u36.pd. — Pexxum goctyma : [uis mojb3oBaTenell Hay4HOW Oubmmoreku. — Tekct :
3JIEKTPOHHBIH.

5. Poccuiickoe oOpazoBanue : ¢peaepanbubiii mopran / yupenutenb OIAY «DULTO». — URL:
http://www.edu.ru. — TekcT : 3JeKTPOHHBIH.

6. DaexkTponnas 6ubauoreunasi cucrema Yial'V : monynp «2OnekTpoHHas OuOIMOTEKA»
ABUC Mera-ITPO / 000 «/lata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIs T0JIb30BaTeNe HayuHOH OMONInoTeKH. — TeKCT : AIEeKTPOHHBIMH.

CornacoBaHo: |

Jorknocts corpyannka YATuT / F37(0) /yaﬁu Cch nara

12. MATEPUAJIBHO-TEXHUYECKOE WJIN UHOOPMALIMOHHOE
OBECIIEYEHHUE JUCHUIIJINHbBI

AymuTtopun U1 TPOBENEHUS JIEKIMH, CEeMHUHApoB U JaOOpaTOPHBIX 3aHATUH, Ui
NPOBEICHUSI  TEKYIIEro KOHTPOJS ¥  TMPOMEKYTOYHOM  aTTeCTallid, TPYNIOBBIX H
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH.

AynuTtopun yKOMIUIEKTOBaHbl CIELUAIU3UPOBAHHOW MeOenbto, y4eOHOM JTOCKOM.
AynuTopuu A7 MPOBEACHHUS JIEKUUi 000pylIOBaHbl MYJbTUMEIUHHBIM 00OpYIOBAHUEM IS
npeocTaBIeHUs HHPOPMaUU 00JbINOoN ayauTopuu. [loMerenus st caMOCTOSITETbHOM PabOThI
OCHAIIIEHbl KOMIBIOTEPHON TEXHHMKON C BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTH «VHTepHeT» u
obecrieueHrneM JIOCTYIa K JIEKTPOHHON WH(POMAITMOHHO-00pa30BaTEIbHON Cpesie, dIEKTPOHHO-
6ubnuoreyHoit cucreme. I[lepeueHb 00OpyHOBaHUS, MCIIOIB3YEMOro B Yy4yeOHOM Ipolecce,
YKa3bIBAE€TCS B COOTBETCTBUHU CO CBEICHUSAMH O MaTEePHAIBHO-TEXHUYECKOM OOECIICYCHHH |
OCHAIIIEHHOCTH 00pa30BaTeIbHOrO Mpollecca, pa3MeleHHBIME Ha opuIMaibHoM caiite Yial'y B
pasnene «CBeneHus 00 00pa3oBaTEIHLHON OPTaHU3AIIAN.

13. CHEIIMAJIBHBIE YCJIOBUSA JIsd OBYYAIOLUXCA C OT'PAHUYEHHBIMU
BO3MOKHOCTAMMU 3/10POBbs

O6yuenue no OIIOIT BO o0yuaromuxcs ¢ OrpaHH4eHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI
OCYIIECTBIISIETCS C Y4Y€TOM OCOOEHHOCTEH MCUXO(U3UUECKOTO pPAa3BUTHUS, HHIAWBUIYaTbHBIX
BO3MOXKHOCTEH M COCTOSHHS 37I0pOBbsl Takux oOywaromuxcsa. OOpazoBaHHe O0yYaroLIUXCs C
OTpaHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI MOXKET OBITh OpPraHM30BaHO KaK COBMECTHO C
JPYyTUMH 00yYaroIUMHUCs, TaK U OTAENbHO. B ciydyae Heo6X0oauMoCTH, 00yJaroIuMcst U3 YncIia
JUI] C OrPaHUYEHHBIMH BO3MOYKHOCTSMHU 3J0pOBbSl (IO 3asBJICHHIO OOYYaroIllerocs) MOTYT
OpeUlaratbCsl OJHM M3 CIEAYIOIIMX BapHAHTOB BOCHPHUATHS HH(POpPMALUU C YYETOM HX
WHAUBUAYAIbHBIX CUXO0(U3HUECKUX OCOOEHHOCTEN:
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— IS JIMI C HapyIIEHUSIMH 3pEHHs: B MEYaTHOH (opMe yBEIWYEHHBIM MIPUPTOM; B dopme
JJIEKTPOHHOTO JIOKyMeHTa; B Qopme aynuodaitna (mepeBoj y4eOHBIX MaTepUaJoB B
aynuodopmart); B medatHOol (opme Ha s3bike bpaiins; MHIWBUIYanbHBIC KOHCYJIBTAIIMH C
MpUBJICYCHHEM TU(DIOCYPIOTIEPEBOUNKA; MHINBUAYATbHbIC 3aJJaHHUS U KOHCYJIbTAIlUH.
— JUIsL JIUI| C HApYLIEHUSIMHU cllyXa: B ne4yatHoi ¢opme; B (GopMe 3IEKTPOHHOTO JTOKYMEHTA;
BUZECOMATEepHaIbl C CyOTHTpaMy; WHAWBHUIYaIbHbIE KOHCYJIbTAlMM C TPUBJICYCHUEM
CYpAOIEepeBOIYNKA; MHAUBHUIyAIbHbIC 33/1aHUS U KOHCYJIbTAIUH.
— JUIS JIML C HapyILICHUSIMH OIOPHO-JIBUTATEIBHOTO armapara: B redyatHoi ¢opme; B Gopme
3JIEKTPOHHOTO JOKYMEHTa; B (hopMe ayuodaiiiia; MHAUBUAYATbHbBIE 3aJaHHUSI U KOHCYJIBTAI[I.
B cirydae HEOOXOIUMOCTH UCIIOJIb30BAHUS B y4aeOHOM mporecce
YaCTUYHO/MCKIIOUUTEIBHO JIUCTAHIIMOHHBIX O0pa30BaTENbHBIX TEXHOJIOTUH, OpraHu3anus
pabotel IIIIC ¢ obyuaroummucs ¢ OB3 u uHBanmuaamMu mpesycMaTpUBAEeTCsl B 3JIEKTPOHHOMN
MH(POPMALIMOHHO-00pa30BaATENBHON Cpefie C YYETOM UX HHIUBUAYAIBHBIX TCHXO(DH3HMUECKUX
0COOCHHOCTEH.

9

PazpaboTunk 3aBenyrommii kageapoit UT Bonkos M.A.

MOJMKCH JIOJDKHOCTD dHO
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