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1. IlepeyeHb NIaAHUPYEMBbIX Pe3yJabTATOB 00y4YeHHs MO AUCUMILIMHE (MOIYJI0), COOTHECEHHBIX ¢ IVIAHMPYEMbIMH
pe3yiabtatamu ocBoenuss OIIOII BO

OO6yJaroniuiicsi, OCBOUBIINHA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CIICYIONTIMHI KOMIETCHITMSIMHU:

HIugp Pacuiugposka
KOMIIeTEHIIUH npuodperaemMoil KOMIeTeHUMHU

CrocoOeH OCYyIIECTBIISATh IHOWCK, KPUTWYECKUH aHaIW3 W CHHTE3 HMH(OPMAIWH, NPHUMEHATh CHUCTEMHBIN
[TOJXO UISl PEILICHNUS TOCTABJICHHBIX 3313

'VK-1.1 3HaTh mpUHIUIEI TOMCKa HHPOPMAITNH, KPUTHUECKOTO aHAIN3a M CHHTE3a WH(POpMAIUH, METOIUKY
CHCTEMHOT0 ITOJX0Aa VIS PELICHHs TOCTABICHHBIX 3a1a4

VK-1
VK-1.2 YMeTh ocymecTBIATh MOMCK, KPUTHUECKUH aHAIW3 W CHHTE3 MH(OpManuy, MPUMEHATh CHCTEMHBIA
[TOIXO ISl pEILICHNUS TOCTAaBJICHHBIX 3313

VK-1.3 Bnaneth HaBbIKAMHU ITOWCKA, KPUTHUYCCKOTO aHaiM3a W CHHTE3a HH()OpMAIMH, CIIOCOOHOCTHIO
[IPUMEHSITh CUCTEMHBIN MOJIXOT JJIsl PEeIIeHUs TOCTAaBICHHBIX 3a/1a4

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JlomkeH 3HATh:

NPUHLIUIBI 3(PEKTUBHOTO IMMOWCKA, KPUTHYECKOTO aHalM3a W CHUHTe3a WH(OpMaluHu M0 OCHOBaM MNpPOTrpPaMMHpPOBAaHUS,
METOJMKH CHCTEMHOTO IIOX0/a K NMPOTPaMMHPOBAHMIO, BKIIOYast 00bEKTHO-OPHEHTHPOBAHHYIO, JJISl PEIICHHs 3a]ad Ha
OBM.

JloJDKeH ymeTh:

ocymecTBIsATh 3G ()EeKTUBHBINA MONCK, KPUTHUECKUH aHAIM3 M CHHTE3 MH(OPMALMH MO0 OCHOBAM ITPOTPaMMHPOBAHNS,
HCIOJIb30BaTh MCTOJUKU CHCTEMHOI'0 moAxXoJa K IIporpaMMHUpPOBAHUIO, BKJIKHOYAA 061)6KTHO-OpI/IeHTI/IpOBaHHyIO, JUIA
pemienus 3agad Ha OBM.;

JlomxeH BlaneTh:

HaBBIKAMU Y(PPEKTHBHOTO IMMOUCKA, KPUTHYSCKOIO aHAIW3a M CHHTe3a HH(POPMAIMH [0 OCHOBAM IIPOTPaMMHUPOBAHUS,
CMOCOOHOCTBIO MPUMEHITh METOJJUKN CUCTEMHOTO MOIX0/1a K POTPaMMHUPOBAHUIO, BKIItOUasi 00bEKTHO-OPUEHTHPOBAHHYIO,
JUTst peniennst 3anad Ha OBM;

2. MecTo qucuuminnel (MoayJsi) B ctpykrype OIIOIT BO

JanHas mucnmioimHa (MOIynb) BKItodeHa B pasgen "b1.0.04 ductummuHbl (MoIynH)" OCHOBHOH Mpo(hecCHOHATHHOMN
obpasoBarenbHo#t mporpammber  44.03.04 "TIpodeccronansHoe oOyuenue (mo orpaciaM), npobuis (ABTOMaTH3ALUS
SHEPTreTHYECKUX cuctem)" i OTHOCHTCS K JIHACHMILUIMHAM 00s13aTenbHOI YaCTH.
OcBamnBaetcs Ha 3 Kypce YCTAHOBOYHAS U 3UMHSSI CECCHU.

3. O6bem auCHUIUIMHBI (MOAYJS) B 3a4YETHBIX €AMHHMIAX C YKa3aHHMEM KOJIH4YeCTBA 4acoB, BbIICJICHHBIX Ha
KOHTAKTHYI0 pa0oTy o0y4ammuxcs ¢ npenojasareeM (110 BHIAM y4eOHBbIX 3aHATHI) H HA CAMOCTOSATEIBHYI0O padoTy
o0yyarommuxcst

OO6m1ast TPyAOEeMKOCTh TUCIMIUIMHBI COCTABISIET 6 3a4eTHBIX(bIe) enuHnI(bl) Ha 216 gaca(oB).

KonraktHast pabora - 24 w4aca(oB), B ToM uucie Jjekuuu - 10 uaca(oB), mpaktuueckue 3zaHsTtus - 0 dvaca(os),
nabopatopHbie paboThl - 14 gaca(oB), KOHTPOJIb CAMOCTOSTENBHOM paboThI - 0 yaca(oB).

CamocrositensHas pabota - 179 gaca(os).
Kontpons (3auét / ax3amen) - 13 gaca(oB).
®dopma MpoMeKyTOUHOTO KOHTPOJIS TUCIUIUIMHBL: 3a4eT 3 KypC YCTAaHOBOYHAS CECCHsl, AK3aMeH 3 Kypc 3UMHSISI ceccusl.

4. Conep:kanne TUCHUILIAHBI (MOYJs), CTPYKTYPHPOBAHHOE MO TeMaM (pa3JeiaM) ¢ yKa3aHHeM OTBEJCHHOI0 Ha



HHUX KOJIHYECTBA aKAACMHU4YE€CKHUX YaCOB U BUA0B y‘leﬁHBIX 3aHATHH

4.1 CTpyKTypa ¥ TeMaTH4YeCKHUH IUIAH KOHTAKTHON U CaMOCTOATEIbHOI padoThI N0 AUCHHILIAHE (MOLYJII0)
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1. [Tema 1. OcHoBbI s13b1Ka C++ 5 1 0 2 30
2. |Tema 2. Yrpasistonye KOHCTPYKIMN 5 1 0 2 40
3. |Tema 3. YkazaTenu, CCBUIKH, MACCHBEI U TEKCTOBBIE CTPOKH 5 2 0 4 28
4. |Tema 4. dyHKINHT 5 2 0 2 28
5. |Tema 5. CTpyKTypbl, 00BEAUHCHHS U MIEPCUUCITICHHS 5 2 0 2 29
6. [Tema 6. Kitaccel 1 00BEKTHI 5 2 0 2 24
Mroro: 203 gac u 13 gac KOHTpOIb 10 0 14 179

4.2 CoaepkaHue JUCUMILIMHBI (MOIYJI51)
Tema 1. OcHoBbI s13bIKa C++

CrpykrypHoe nporpammupoBanue B C++. Co3nanue npoctoii mporpammbl. OObsIBICHHE W WHUIMATH3AINS ICPEMEHHOI.
BazoBeie Tumbl gaHHBIX. KOHCTaHTBI W JnmTepansl. Apudmermdeckue ormeparopsl. Jlormdeckue omepatopbl. OmepaTopsl
cpaBHeHUA. OrmepaTop NPUCBaMBaHWSA W TNpPUBEACHHE THIOB. TepHapHBIH omepatop. [loOWTOBEIE OmepaTOpsl M JBOMYHOE
MIpeCTaBICHNE YHCEI.

Tema 2. YnpasJsiiomiye KOHCTPYKIUH

Yrupasisromuye WHCTPYKOWU. BeTBieHus u mukibl. YcinoBHeIA omepatop IF(). BiokeHHBIE YCIOBHEIE OIEPaTOPHI.
VYcnosneiit oneparop SWITCH(). Omnepatop mukna FOR(). Omepatop nmkna WHILE(). CuHTakcuc BbI30Ba ONEpaTOPOB.
Wuctpykuus 6e3ycioBHoro nepexosa. [IpuMeps! pemenust 3aa4. Pemenne ypaBHeHHST METOAOM MOCIIEI0BATEIbHBIX HTEPALUiA.

Tema 3. Yka3zare/u, CCbIIIKM, MACCHUBBI U TEKCTOBbIE CTPOKHU

OOBsBICHHE W HCIIONB30BAHME YyKa3aTeneil. AnpecHas apuMmeTMka M CpaBHEHHE YyKa3aTeleil. MHOroypoBHeBas
azpecanus. 3HAKOMCTBO CO cchlIkaMu. CTaTH4eCKHUE OJHOMEpPHBIE MAacCHUBBL. YKa3aTelb Ha MacCHB. J[ByMEpHBIE MacCHBBI
Wunnuanu3anns MaccuMBOB. MaccuBbl MaccHBOB. MaccuBbl ykazaTeneil. Co3manue W uHHOMaiIu3anus cTpok. CTpodHble
JuTepainsl. JByMepHble CUMBOJIBHBIE MACCUBBI. JJUHAMUYECKHE MACCUBBIL.

Tema 4. DyHKkuuM

OObsiBIEeHHE W HUCIONB30BaHME (QYHKIMHA. MexaHW3Mbl Iepenadn aprymeHToB. [lepemada ykazaTenst apryMeHTOM
¢yakunu. [Tepenavya maccuBa aprymeHToM QyHKImu. [lepenada ctpoku aprymeHToM QyHKIUU. AprymeHTsl GyHKmmr MAIN().
ApryMmeHTsI 1o ymomnuanuio. Bo3spamenue gyHnknueit ykazarens. Bo3spamenne QpyHkuneil ccpukn. Ykasarenu Ha QyHKINH.
Pexypcus. [leperpyska pyHkumii.

Tema 5. CTpyKTYpbI, 00beIMHEHHS U NlepeYrcaIeHus

Crpykrypsl. MaccuBsl cTpykTyp. Ilepemaga cTpykTyp aprymeHTaMu (QYHKIMH. YKa3aTedwm Ha CTPYKTYpbl. buToBble
pasmepsr mons. OOvenmueHus. IlepeuncieHuss u ompeneneHue TUNOB. lIpuMmepsl pemieHns 3amad: OMHApPHOE 1EpEBO,
KOMIUIEKCHBIE YHCTa, KOMIUIEKCHAS 3KCIOHEHTA, PAacCTOSHHE MEXIy TOYKaMHM, IepecedeHHe MNPSIMBIX, KOPHH KBaJPaTHOTO
YpaBHEHHUS.

Tema 6. Knaccol 1 00beKTBI

OOBEKTHO-OpHEHTHPOBaHHOE TTporpaMmupoBanue. Kiraccol. O0bsiBieHue kinacca. OTKPBITHIE M 3aKPBITHIE WIEHBI Kiacca.
Crarnueckue wieHsl kiacca. [leperpyska meronos. Ilepegada 0o0bekTOB aprymeHTamMu. BosBpalieHue pe3ysibTaToM 0OBEKTOB.
Vkazarenn Ha OOBEKTHL. YKasaTeJn Ha WIeHbl Kiacca. lcronp3oBaHME CCHUIOK Ha OOBEKThL. MacCHBBI OOBEKTOB.

JpyxecTBeHHbIE (YHKIMH U KIACCHI.

5. IlepeyeHb Y4eOHO-MeTOAUYECKOI0 O0ecneyeHHs U1l CAMOCTOSITe/IbHONH padoThl 00ydalomuxcs Mo JMCUMILJIHHE
(MoayJ10)

CamocrositesnbHas paboTa 00yJaroIUXCsl BHITOIHAETCS 10 33aHHUIO M ITPU METOIMYECKOM PYKOBOJICTBE IpEIoJIaBaTels,



HO 0e3 ero HemocpeacTBeHHOro ydactusi. CamocTosiTenbHas paboTa MojpasfeiseTcs Ha CaMOCTOSTENBHYIO0 paboTy Ha
AyAUTOPHBIX 3aHATHAX M HA BHEAYIUTOPHYIO CaMOCTOATENIbHYIO padory. CamocTosiTenbHas padoTra 00y4aromnXCsl BKIIOYAeT
KaK TOJHOCTBIO CaMOCTOSITEJIFHOE OCBOCHHME OTAENBHBIX TeM (pa3iernoB) AMCLMIUIMHBL, TaK M MpopaboTKy Tem (paszesoB),
OCBaMBaEMbIX BO BpeMs ayIUTOpHOH paboTsl. Bo Bpems camocTosTenbHOM paboThl 00yyYaromuecs YUTalOT ¥ KOHCIEKTUPYIOT
y4eOHYI0, HayYHYIO M CIIPaBOYHYIO JINTEPATYpPY, BHINOJHSIIOT 3aJaHus, HAlpaBJICHHbIE Ha 3aKpEIUICHUE 3HAHUH M OTPaOOTKY
YMEHUH U HaBBIKOB, TOTOBATCS K TEKYIEMY U IIPOMEKYTOYHOMY KOHTPOJIIO 10 AUCIUIUINHE.

OpFaHI/I?)aIII/IH CaMOCTOSITEIbHOM paGOTLI 06yanOHII/IXCH PEriIaMCHTUPYETCA HOPMATUBHBIMU JOKYMCHTaMWU, y‘I€6HO'
METOIMYCCKOM nI/ITepaTypoﬁ " 3JICKTPOHHBIMH 06pa3OBaTeJ'H)HI)IMI/I pecypcaMu, BKIro4asd:

[lopsimok opraHm3anMu W OCYIIECTBICHHS OOpa30BaTENbHON AEATEIBHOCTH MO 00pa3oBaTENBHBIM IPOrpaMMam
BEICIIEr0 00pa3oBaHUsT — @porpaMMam OakamgaBpuaTa, MpOrpaMMaM CICNHAINTETa, TNPOrpaMMaM MarucTpaTypsl

(yTBep K IeHHBII IprUKa30oM MHUHNCTEPCTBAa HAYKH M BBICIIEro obpasoBanus Poccuiickoit @eneparun ot 6 ampens 2021 roma Ne
245)

VYcraB (¢emeparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO oOpaszoBaTenbHOro yupexaenus "Kaszanckuit (IIpuBomkckwii)
(denepanbHBII yHUBEpCHTET"

[IpaBusa BHyTpeHHero pacropsaka QeaepalbHOr0 IrocylapCTBEHHOTO aBTOHOMHOTO 0Opa3oBaTEIbHOTO YUPEXKACHHS
BBICHIETo ITpodeccroHanbHoro oopasoBanus "Kazanckuii (IIpuBosnkckuit) GpenepalibHblii yHUBEpcUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepabHOT0 yHUBEpCUTETA

6. DoHJ OLIEHOYHBIX CpPpE€ACTB M0 TUCHUILJIMHE (MOI[yJ'[lO)

(I)OH,I[ OLCHOYHBIX CPCACTB IO JUCHHUIITINHC (MOZ[yJ'HO) BKJIFOYACT OLICHOYHBIC MATCPHAJIbl, HAIIPABJICHHBIC Ha IPOBCPKY
OCBOCHHA KOMHGTCHHHﬁ, B TOM 4YHUCJIIC 3HaHI/II>‘I, yMeHI/Iﬁ ¥ HaBBIKOB. DOH/I OIICHOYHBIX CpCACTB BKIIOYACT OLICHOYHBIC CPCACTBA
TEKYLICTO KOHTPOJIA U OLICHOYHBIC CPEACTBA HpOMe)KyTO‘IHOﬁ aTTCCTAalluM.

B ¢oHze o11eHOYHBIX CPECTB CONEPKUTCS Clieayolias HH(opManus:

- COOTBETCTBHE KOMIICTCHIIUH IUTAHUPYEMBIM pe3yJIbTaTaM 00Yy4YeHUS 110 JUCIUILIHHE (MOIYIIIO);
- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMIIETSHIHI;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUUILIHHE (MOAYJIIO);

- OIIMCaHUE TOPsIKA IPUMEHEHHS U IIPOLIEAYPHI OLCHUBAHUS IS KaXKIOTO OLICHOYHOT'O CPECTBA;
- KPUTEPUH OLIEHUBAHUS JJIsl KXKJIOTO OLIEHOYHOTO CPENICTBA;

- COACpIKAHMC OHCHOYHBIX CPCACTB, BKJIIOYasd Tpe60BaHI/IiI, NpEeaBbABISICMBIE K I[€I>'ICTBPI$[M O6y‘IaIOH.[I/IXC$[,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a1aHU PA3JIMYHBIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB TI0 TUCIHUILTNHE HaxXoauTcs B [Ipunoskenuu 1 k mporpamMme TUCIUTUTAHBI (MOJIYIIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJI5l OCBOEHUS AUCUMILIMHBI (MOAYJIsST)

OcBoeHHE AUCHUILIMHBL (MOJYJS) MPEAIONAracT W3y4YeHHE OCHOBHOW M JOIOJNHHTEIBHOH Yy4eOHOH JuTepaTypsbl.
Jluteparypa MOKeT OBITH IOCTYITHA OOYYarOIIUMCSI B OTHOM U3 ABYX BapHaHTOB (JINOO B 000OMX M3 HUX):

- B DJICKTPOHHOM BUJC - 4€PE3 IJICKTPOHHBIC OMONIMOTEYHBIC CUCTEMBI HA OCHOBAHHMH 3aKI0UYEeHHBEIX KDY AOTOBOPOB C
HpaBOO6J’Ia,Z[aTCJ'I$IMI/I;

- B me4yaTHoM BuJe - B Hayunoii 6ubmmnotexe Enalyxkckoro mHctutyra KOVY. OOyuaromuecss moydaroT yueOHYIO
JUTEPaTypy Ha aDOHEMEHTE 110 YUTATEIbCKUM OHMJIETaM B COOTBETCTBUU C ITPABHIAMH T0Tb30BaHus Hay4uHO# OHOIHOTEKOI.

DNEeKTPOHHBIE M3JAaHUS JOCTYIHBI JUCTAHIMOHHO W3 JIIO0OH TOYKHM NMpH BBEJCHHWH OOYYalOIIMMCS CBOETO JIOTMHA U
mapoyii OT IJIMYHOTO KaOwHeTa B cucTeMe "JneKTpoHHBIH yHuBepcuTeT". [lpM HCHONIB30BaHWM MEUYATHBIX H3IAHUHA
O6ubnmoTednsIil (OHI MODKEH OBITH YKOMITJIEKTOBAH MMHU M3 pacdera He MeHee 0,25 3K3eMIuIipa Ha KaXJ0ro 00yJaromerocs
W3 YHCIIa JINI, OJHOBPEMEHHO OCYIIECTBIIIIONNX OCBOCHNE TaHHON IUCHIUIUINHBI (MOIYIIS).

[lepeueHb OCHOBHOW M JONOJHUTEIHLHON Y4eOHOW JIHMTEpaTyphl, HEOOXOIMUMOM JUIl OCBOCHUS JANUCHUIUIMHEI (MOIYJIs),
Haxoautcst B [lpumokennu 2 x paboueil mporpamme AMCHMIUIMHBL. OH ITOJUIEKUT OOHOBJIICHUIO NPH W3MEHEHHH YCIOBHH
noroBopoB KOV ¢ mpaBooOnamaTensMu 5JIEKTPOHHBIX HW3JaHMH W IPHW W3MEHEHMHM KOMIUIEKTOBaHMs (oHmoB HayduHoit
6ubmmorexkn Enabysxckoro nacturyra KOY.

8. Ilepeyenb pecypcoB HH(POPMALUOHHO-TEIeKOMMYHUKAUMOHHON ceTu "HHTepHer', He00XO0AUMBIX Jis1
OCBOEHMSI JUCHUILTHHBI (MOAYJIs1)

OcHoBbl nporpamMmmupoBanus Ha C++ i Haunnaromux - https://purecodecpp.com/
Kypc Tlponsunytsiii C++' - https://tproger.ru/video/advanced-cpp/

VYpoku nporpammupoBanus Ha C++ ¢ Hyss - https://code-live.ru/tag/cpp-manual/

9. MeroanuecKkue YKazanus 1Jisd oﬁyqammnxm M0 OCBOCHMIO TUCHUIIINHBI (MOIlyJ'lﬂ)


https://purecodecpp.com/
https://tproger.ru/video/advanced-cpp/
https://code-live.ru/tag/cpp-manual/

Bupn pador MeTtoanyecKkue peKOMeHIANUH

JIEKIUU JlexIIMOHHBIE 3aHATHUS IPOBOAATCS C UCIOJIb30BAaHUEM HHTEPAKTUBHBIX TEXHOJIOTUN U
MIPEATONArafoT aKTUBHOE YJacTHE CTYACHTOB. {15l HOATOTOBKHU K 3aHATHAM
PEKOMEHIYETCS BBIIENIATh B MaTepuale MpoOIeMHbIE BOIIPOCHL, 3aTParnBacMblc
MIPENoAaBaTeIeM B JEKIUH, ¥ TPYNIHPOBATh HH(GOPMAIIMIO BOKPYT HUX. JKenarensHo
BBIJIEIISITH B HCIOJIB3YEMOH JINTEPATYPE IIOCTAHOBKU BOIIPOCOB, HAa KOTOPHIE PA3HBIMH
aBTOpaM MOT'YT OBITh aHbI pa3INIHbIe OTBETHL. Ha OCHOBaHMM MOCTAHOBKH TaKUX
BOIIPOCOB CIIEAYET COOMPATh APTYMEHTHI B MOJIb3Y Pa3INYHBIX BAPUAHTOB PEIICHHS
TIOCTABJICHHBIX MPOOJIEM.

71abopaTopHbIE PadOTHI JlaGopaTopHble 3aHATHS - 3TO OHA M3 PA3HOBUIHOCTEH MPAaKTHYECKOTO 3aHATH,
SIBISTFOIIAsACS 3P PEKTHBHON (HhOpMO yueOHBIX 3aHATHI B OPTaHU3AINH BBICIIIETO
oOpazoBanus. JlabopaTopHBIe 3aHATHS NMEIOT BRIPAKCHHYIO CIIEIU(PHUKY B 3aBUCIMOCTH
OT y4eOHO! TUCHIUIUINHBL, YIIyOJSIOT ¥ 3aKpeIUISIOT TeopeTHyeckre 3HaHus. Ha atux
3aHATHSAX CTYJICHTBI OCBAaMBAIOT KOHKPETHBIC METO/IbI U3y4YEHUsI UCIUIUINHBI, 00y4atoTCst
9KCIIEPUMEHTAIILHBIM CII0C00aM aHalli3a, YMEHUI0 padoTarhk ¢ npudopaMu u
COBpPEMEHHBIM 000pynoBaHueM. JlabopaTopHbIe 3aHATHS AAIOT HATJIAJHOE PE/ICTaBICHUE
06 N3Yy4YaCMbIX ABJICHUAX U IpoHecCax, CTYACHTbI OCBAMBAIOT IMOCTAHOBKY U BCICHUC
OKCIICPUMCEHTA, y4aTCd YMCHUIO Ha6J'IIOI[aTI), OIICHUBATD MOJYYCHHBIC PE3YJIbTAThI, 1€JIaTh
BBIBOJIBI M 0000IIIEHHS.

€aMOCTOsI- CamocrosiTenbHast paboTa CTyJEHTOB 110 TUIAKTHYECKOW CYTH MPENCTaBIsET OO0
TesbHas paboTta KOMILIEKC YCIOBHUH 00yueHHsI, OpraHU3yeMBbIX MPEToAaBaTesIeM U HallpaBJIeHHBIX Ha
CaMOIIOJITOTOBKY y4aIuxcs. YueOHast AesTeIbHOCTh MPOTEKaeT 0e3 HemoCcpeICTBEHHOTO
Yy9acTHs MIPETIoIaBaTells M 3aKIIF0YaeTCs B MIPOPadOTKE JIEKIMOHHOTO MaTepHaa,
MTOJITOTOBKE K JIA00OPATOPHBIM 3aHATHAM; U3yUCHUH yIeOHOH IUTEpaTyphl ©3 OCHOBHOTO U
JIOTIOJTHUTENBHOIO CITUCKA.

3ayer 3ayeT sABIAeTCA (POPMOIL OLIEHKH KauecTBa OCBOSHHUS CTYJICHTOM 00pa30BaTeIbHON
Iporpammsl 1o aucuuiuimee. [1o pesynbraTaM 3aueTa CTyJEHTY BBICTABIIACTCS OLCHKA
"3agTeH0" WM "He 3a4TeHO". 3a4eT MOXKET IMPOBOAMUTHCS B OpPME YCTHOTO OIpoca Mo
ouneram (BompocaM) win 0e3 OMIIETOB, C IIPeBAPUTEIFHON OATOTOBKOM min 0e3
MIOJITOTOBKH, 110 yCMOTpeHHIO Kadenpsl. [IpenogaBaTens MOXET MPOCTABUTH 3a4eT 0e3
OIIpoca WM cobece10BaHMs TEM CTyJEHTaM, KOTOPbIe aKTHBHO Y4acTBOBAJIM Ha
71a00pATOPHBIX 3aHATHSX.

9K3aMeH DK3aMeH 10 Kypcy NPOBOJIUTCS B BUAE TECTHPOBAHUS Wi 110 Omneram. [1pu moaroroske
K 9K3aMeHYy He00XO0IMMO ONMpPAaThCs Ha HICTOYHUKH, KOTOPBIE pa3Oupalich Ha JIEKIHUX B
TeUeHHe ceMecTpa. B kaxkgom Omiere mpUCyTCTBYET MpakTHUECKoe 3aaHue (TToMuMo 2
TEOPETHYECKNX BOIIPOCOB), TAKUM 00pa3oM, 0OydaroIMHCs IEMOHCTPUPYET U
HapaOOTaHHbBIE TPAKTUUECKHE YMEHUS U HaBBIKH.

10. IMepeyenb UH(POPMAIMOHHBIX TEXHOJIOTHI, MCTIOJb3YeMBIX NMPHU OCYLIECTBIEHUN 00pa30BATEIbHOIO NMpoLecca
Mo JUCHUILIMHE (MOAYJ/II0), BKJIOYAs NepevyeHb MPOrpaMMHOro odecnedyeHust 1 HHPOPMAINMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HeOOXOAUMOCTH)

[lepedenp WHGOPMAMOHHBIX TEXHOJIOTHH, WCIOJIB3YEMBIX IIPH OCYIIECTBICHHM O00pa30oBaTeJLHOIO Mporecca I1o
JUCUMIUIMHE (MOJYJNI0), BKIJIIOYAsh IMepedeHb I[POrpaMMHOro obecredeHuss M MH(QOPMALMOHHBIX CIIPABOYHBIX CHCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIA).

11. Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOIi [JIs1 OCcylecTBIeHHsI 00pPa30BaTeIbLHOIO NMpoLuecca
10 AUCHHUILTHHE (MOLYJIIO0)

YueOHast ayauTOpws UIS TMPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIA, 3aHATHH CEMHUHAPCKOTO THIA, TPYMIOBBIX H
WHJIMBHUIYAJIbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJS M MPOMEXKYTOUYHOH aTTECTAllMH, MOMEIIEHHE ISl CaMOCTOSTEIbHOM
paboThI.

Kommiekr mebenn (mocamounsix mect) 29 mT. Kommiekr mebenu (1ocafoyHbIX MECT) s Hperojasarens | ImT.
Kommsrorepnsiii kiace: Komnproreps! intel core i5 15 mr. MonuTtopsr ViewSonic 22d 15 . IIpoexktop EPSON EB-535W 1
wt. MarepaktuBHast nocka IQBoard DVT TNO82 1 mir. TpuOyna 1 mt. Konnuunonep 1 mr. Hactennsie non ku 6 mwr. lkad
JBYXCTBOpYaThIi ¢ moikaMu | mr. Beb-kamepa 1 mt. Beixog B MIHTEpHET, BHYTPUBY30BCKask KOMIIBIOTEPHAs CETh, AOCTYI B
AJIEKTPOHHYI0 HH(POPMAIMOHHO-00pa3oBaTeNbHy0 cpemy. Habop ydueOHO-HATIsSAHBIX MOCOOWA: KOMIUISKT TpPE3eHTAlHuld B
AJIEKTPOHHOM (hopMaTe 1o MPeTnoaBaeMON JUCIUILTHHE 3-5 IIT.

423600, Peciybnuka Tatapcran, r. Enabyra, yn. Kazanckas, a. 89 ayn. 60

12. CpeacrBa ajganTanMy NpenoJaBAHUS AUCHUILUIMHBI K NMOTPeOHOCTAM O0ydawlIuXcs WHBAJIWAOB H JHI C
OrPAHUYCHHBIMHU BO3MOKHOCTSIMH 30POBbS




HpI/I HCO6XO,HI/IMOCTI/I B O6paSOBaT€J'ILHOM mnpouecce MpruMEHATCA CICAYIOINE METOAblI U TEXHOJIOTUH, o6nerqa10nme
BOCIIpUATHUC I/IH(l)OpMaIII/II/I O6y‘laIOHlI/IMI/ICH HWHBaJIMAaMU U JIMlIaMU € OrPaAaHUYCHHBIMU BO3MOKHOCTAMU 310POBbA:

- CO3/IaHHE TEKCTOBOM BEPCHH JIFOOOr0 HETEKCTOBOTO KOHTEHTA JUIS €70 BO3MOXKHOTO TPE0Opa30BaHUs B aIbTCPHATUBHBIC
(opMBl, yI0OHBIE ISl pa3JIMYHBIX MOJIB30BATEIIEH;

- CO3JaHHE KOHTEHTA, KOTOPHIM MOXKHO IIPEJACTaBUTh B PAa3IMYHBIX BHAaX O3 IMOTEpH IAHHBIX WIH CTPYKTYpBHI,
MIPEAYCMOTPETh BO3MOXKHOCTh MAacIITaOMPOBAHUSI TEKCTa M M300pakeHUil 63 moTepu KadecTBa, MPELyCMOTPETh JOCTYITHOCTD
YIpaBiIeHUS] KOHTEHTOM C KJIaBHATYPBI;

- CO3JIaHUE BO3MOXHOCTEU IJIst 06yqalo1111/1xc;1 BOCIpMHUMATL OJJHY U TY XKC I/IH(i)OpMaHI/IIO H3 pas3sHbIX MUCTOYHUKOB -
HanpuMmep, Tak, YTOOBI Jiaa ¢ HapyHneHUAMU ClyXa oJiyvdaliu I/IH(I)OpMaHI/IIO BU3YyaJIbHO, C HAPYIICHUAMMU 3PCHUA - aYyAUAJIBHO,

- IPUMCHCHUEC NPOrpaMMHBIX CPCIACTB, O6eCHe‘II/IBaIOHII/IX BO3MOXXHOCTHh OCBOCHHS HAaBBIKOB U yMeHI/Iﬁ, (I)OpMI/IpyeMLIX
HHCHHHHHHOﬁ, 3a CU€T AJIBTCPHATUBHBIX CHOCOGOB, B TOM YHUCJIC BUPTYaJIbHBIX na60paTopM171 1 CUMYJIAIHUOHHBIX TeXHOJ’IOFHﬁ;

- IPUMEHEHUE IUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTWH Ul mepenayn MHG)OPMAaIUK, OPTaHU3aLlUH Pa3IHIHBIX
(hopM WHTEPAKTHBHOI KOHTAaKTHOW pabOTHI 00YUYAIOMIErocs ¢ MPEToAaBaTeNieM, B TOM YHCIe BEOMHAPOB, KOTOPBIE MOTYT OBITH
UCIIONB30BAHbI 1JIsl IPOBEICHUS. BUPTYAIBHBIX JICKIMHA ¢ BO3MOXKHOCTBIO B3aUMOJCHCTBHS BCEX YYACTHUKOB TUCTAHIIMOHHOTO
o0ydJeHHs, MPOBENCHNS CEMHHAPOB, BHICTYIUICHHS C JOKJIAaJaMH W 3aIlUTHl BBIIOJHEHHBIX pa0OT, NPOBEICHUS TPEHHHIOB,
OpraHHU3aliK KOJUICKTHUBHON paboThl;

- NIPUMCEHCHUC JUCTAHIIUMOHHBIX O6pa3OBaT€J'ILHLIX TEXHOJIOTUH JJI OpraHru3anun (1)OpM TCKYLICTO0 U IMPOMEIKYTOUIHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TPOJOHKUTEIHHOCTH a4l O0y4YaIOUIUMCS WHBAJUAOM WJIH JIMIIOM C OTPaHUYCHHBIMU BO3MOXHOCTSMU
3I0POBbsI HOPM MPOMEKYTOYHOM aTTECTAIMH 10 OTHOLICHHIO K YCTAHOBJICHHOM MPOJIOJIKUTEIBHOCTH UX CIAYH:

- IPOAOJZKUTCIIBHOCTU CAAYN 3a4éTa WiIn OK3aMcCHa, IpOBOAUMOIO B MMICbMEHHOM (I)opMe, - He Oosiee uem Ha 90 MUHYT,

- IPOJOJDKUTENIFHOCTH MTOJTOTOBKH O0YYAIOIIETocsl K OTBETY Ha 3auéTe WM 3K3aMEHe, IIPOBOJMMOM B YCTHOH dopme, -
He Oornee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHUS] 00YUarOLIErocsi MU 3alUTe KypcoBOil paboThI - He OoJiee 4eM Ha 15 MHUHYT.

[Mporpamma cocraBneHa B coorBercTBuM ¢ TpeboBanusamMu GI'OC BO u yueOHBIM milaHoM 1o Hampasienuto 44.03.04
"IIpodeccuonansHoe 00y4yeHue (1o oTpacisam)” u IpodUIII0 OATOTOBKH " ABTOMATH3a1Us SHEPTETHYECKUX CUCTEM .
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1. CooTBeTcTBHE KOMIETEHIIMIA ILIAHUPYEMBIM pe3yJIbTaTaM 00yueHHUsl 10 TUCHUIInHE (MOIYJII0)

Kox m HamMeHoBaHHe

NHaukaTopbl AOCTHKEHMS KOMIIeTeHLHH

OneHovHbIE

cpeacTBa

TeKYIero

KOMIIETEHIIHH AJIS1 JAHHOM JMCIUNTHHBI KOHTPOJISl H IPOMEKYTOYHOI aTTecTAlMH
YK-1 — - Coocoben | 3nate npuHOUNGl 3(¢dexkTnBHOro mnoucka, | Texkyuuii KOHTPOIb:

OCYIIECTBIIITH ~ HOMCK, | KpHTHYECKOTO ~ aHAIW3a W CHHTe3a | TecTHpoBaHHE IO TeMaM

KPUTHICCKUN aHauu3 W | WHPOpPMALUH o ocHoBaM | Tema 1. OcHOBHI s1361Ka C++

cUHTe3  HMHQOpMAaluH, | IPOrPaMMHUPOBAHUSA, METOAMKU cucTeMHOro | Tema 2. Ypapisiolmue KOHCTPYKIUH

MPUMEHSTh CHCTCMHBIH
MOAXOJ JUIsl PEeLIeHHs
IMOCTABJICHHBIX 3a7a4

MOAXO0J K TMPOrpaMMHUPOBAHHIO, BKIIOYAs
00BEKTHO-OPUEHTUPOBAHHYIO, AJISI PELICHUS
3aga4y Ha DBM.

YMeTh OCYIIECTBIATh dPPCKTHUBHBII MOUCK,
KPUTHYCCKHUN aHAIHU3 U CUHTE3 MH(OpMAaIu
o OCHOBaM MPOrpaMMUPOBAHHUS,
HCIIOJIB30BaTh METOIUKHI CHCTEMHOT'O
MOIX0a K TIPOTPaMMHUPOBAHUIO, BKITIOYAS
00BEKTHO-OpPUEHTHPOBAHHYIO, UL PEIICHUS
3aga4 Ha DOBM.

Bragers HaBBIKaMHU 3()(HEKTHBHOTO TMOWCKA,

KPUTHYECKOTO0  aHamuM3a W CHHTe3a
nHdopmanuu o OCHOBaM
MIPOTPaMMHUPOBAHMUS; CIOCOOHOCTHIO

MPUMEHITh METOAUKH CHCTEMHOTO IOJIX0Aa
K IPOTrpaMMHUPOBAHHIO, BKIIOYas O0OBEKTHO-
OpUEHTUPOBAHHYIO, IS pEIIeHHUs 3aJad Ha
OBM.

TEKCTOBBIEC CTPOKU
Tewma 4. OyHK1IIUU

Tema 5. CrpykTypsl,
TIepPEUUCICHUS

TEKCTOBBIE CTPOKH
Tewma 4. OyHKIIUN

Tema 5. CrpykTypsl,
MIEPEYUCIICHUS

TEKCTOBBIE CTPOKH
Tewma 4. yHKuUHN

Tema 5. CrpykTypsl,
HepeYHCICHUS

3auém, sxzamen

Tema 3. Vkazatenu, CCbUIKHM, MAacCHUBBHI H

Tema 6. Knaccsl 1 00BEKTEI

JlabopatopHbie pabOTHI IO TEMaM

Tema 1. OcHoBbI s13b1Ka CH++

Tewma 2. Ynpapistomye KOHCTPYKLUN

Tema 3. Vkazarenu, CCBUIKM, MacCHBBI H

Tema 6. Knaccel 1 00BEKTEI
KontponsHas pabora mo temam
Tema 1. OcHOBEHI s3bIKa C++

Tewma 2. Ynpapistomye KOHCTPYKLUN
Tema 3. VYkazarenw, CCBUIKM, MAacCCHBBI H

Tema 6. Kimacchel 1 00BEKTEI

HpOMe?l(yTO‘l]—[aﬁ aTrecranusa:

o0bequHEHUs |

00beUHEHUS WU

00beUHEHUS WU

2. KpuTepuu oueHnBaHusi ¢(pOPMHUPOBAHHOCTH KOMIIeTeH M

OCHOBaM
MPOrPaMMHUPOBAHUS,
METOJIMKHA CUCTEMHOTO
MoAX0/a K
MPOrpaMMHUPOBAHHUIO,
BKITI0Yast 00BEKTHO-
OPUEHTUPOBAHHYIO, TS
penienus 3anad Ha OBM

PpOrpaMMHUPOBAHUS,
METOAUKHN CUCTECMHOI'O
MOAX0JT K
MIPOrPaMMHPOBAHHIO,
MIPOrPaMMHPOBAHHIO,
BKITFOYast 00BEKTHO-
OpPUCHTUPOBAHHYIO,
JIOITyCKasi HETOYHOCTH B
BBIOOpE METOJIUK JIJIS
pemenns 3ana4d Ha OBM.

TIPOrpaMMHUPOBAHMS,
METOJIMKH CUCTEMHBIHI
TOJX0/ K
MIPOrpaMMHUPOBAHMIO,
JIOITyCKAeT OIIMOKHU B
3HAHUU OCHOB SI3bIKA
TIPOTPaMMHPOBAHUS
BBICOKOTO ypoBHSI C++

Komner 3auTeHo He 3auTeHo
eHIus Boicokmii ypoBeHb | CpenHuii ypoBedb | Huzkuii yposenb | Huike moporosoro
(OTJINYHO) (xopouo) (YAOBJ1€TBOPUTEIbHO) YPOBHS
(Hey10BJIETBOpPUTE

JIBHO)

VK-1 3HaeT NPUHLIMIIBI 3HaeT NPUHIIMIIBI IOUCKA, 3HaeT NPUHIMIIBI IOUCKA, He 3naer npuHuuIb
3¢ PeKTUBHOrO NOUCKa, KPUTUYECKOTO aHaIN3a U KPUTUYECKOTO aHaJIN3a U 3¢ PEeKTUBHOTO
KPUTHUYECKOTO aHAJIN3a CUHTEe3a MHPOPMAIIH 110 CUHTE3a MHPOPMAIIH 110 TIOWCKa,

CHUHTE3a MHPOPMAITUH TI0 OCHOBaM OCHOBaM KPUTHIECKOTO

aHaJM3a M CUHTE3a
UH(POPMAITUH 10
OCHOBaM
MIPOrpaMMHPOBaHUS
, IPUMEHSTD
METO/IMKH
CUCTEMHBIH MOAX0]
K
MIPOTrPaMMHPOBaHU
10, BKITFOYAst
00BEKTHO-
OpPHEHTHUPOBAHHYIO,
JUTS pELIeHUs 33134
Ha OBM




YMeer ocylecTBIsTh

3¢ GexTUBHBIN TTOHCK,
KPUTUYECKUN aHAIN3 U
CHHTE3 HHPOPMALIUH 110
OCHOBaM
TIPOTPaMMHUPOBAHHUS,
HCIIONIE30BaTh METOIUKHI
CHCTEMHBIH MMOJIX0JT K
NpOrpaMMHPOBAHUIO,
BKJIF0Yast 00bEKTHO-
OPHEHTHPOBAHHYIO, IS
penienus 3anau Ha OBM.

Ymeer OCYILECTBIISATh
MOMCK, KPUTHYECKHUI aHAIN3
U CHHTe3 WHPOPMAIUU O
OCHOBaM

MIPOTPaMMHPOBAHMUS,
HCII0JI30BaTh METOIUKHI
CHUCTEMHBII HOIXO0JT K
MIPOTPAMMHPOBAHHUIO,
BKJTIOYAs 00BEKTHO-
OpUEHTUPOBAHHYIO,

JIOTyCKasi HETOYHOCTU MpHU
peuenuu 3aga4 Ha OBM

YMeer ocy1ecTBIsATh

3¢ hexTHBHBIN TTOUCK,
KPUTUYECKHUN aHaIU3 U
CHHTE3 HHPOPMALIUH 110
OCHOBaM
MIPOTpaMMHPOBAHHUS,
HCTIOJIB30BaTh METOIUKN
CHCTEMHBIH ITOJX0]] K
MIPOrPaMMHPOBAHUIO,
BKJIIOYast 0O BEKTHO-
OpPHEHTHPOBAHHYIO,
JIOIyCKast OUTMOKH NpH
peuenun 3a1a4 Ha OBM.

He ocymectBisith
3¢ pexTHBHBIN
TTOUCK,
KpUTHUYECKUI
aHaJN3 ¥ CUHTE3
“HPOPMALIUH TI0
OCHOBaM
IpOTPaMMHUPOBAHHS
, UCTIOJIb30BaTh
METOJIUKH
CHCTEMHBIH ITOJX0]
K
IpOTPaMMHUPOBAHH
0, BKJTFOYast
00BEKTHO-
OpPUECHTHUPOBAHHYIO,
JUTSL pEIICHNUS 3314
Ha OBM.

Brnaneer HaBBIKAMH
3¢ (eKTHBHOTO  TOWCKA,
KPUTHYECKOTO aHalu3a MU
CHHTe3a WH(OpPMALUH MO

OCHOBaM
[IPOrpaMMUPOBAHNS;
CHOCOOHOCTBIO IPUMEHSATh
METOAUKH CHCTEMHOTO
nojaxona K
HPOrPaMMHUPOBaHHIO,
BKJTIOYAs 00OBEKTHO-
OPHCHTHPOBAHHYIO,  JUIS

peuieHus 3ana4 Ha OBM.

Braneer HaBBIKaMH
3¢ deKTHBHOTO TTOWCKA,
KPUTHUYECKOTO aHaiu3a M
CHHTe3a HWH(MOpMaLUH IO
OCHOBaM

MpOrPaMMHPOBAHHS;
CIIOCOOHOCTBIO  IPUMEHSTh
METOIHKA CHCTEMHOTO
noaxoza K
IPOrpaMMHPOBAHHIO,
BKITFOYAst 00BEKTHO-
OPHUEHTHPOBAHHYIO,

JIOITyCKass HETOYHOCTH MpHU
petenuu 3aga4 Ha OBM

HaBBIKAMH Y(PPEKTHUBHOTO
MIONCKA, KPUTHIECKOTO
aHaM3a M CUHTE3a
uH(OpMaLUK 110 OCHOBaM
HNpOrpaMMHUPOBAHMUS;
CIIOCOOHOCTBIO IPUMEHSTh
METOJIMKH CHCTEMHOTO
MOAX0a K
MIPOTPaMMHPOBAHUIO,
BKJIFO4Yast 00bEKTHO-
OPHEHTHPOBAHHYIO,
JIOIyCKast OLTHOKH MpH
peuienuu 3ana4 Ha OBM.

He naBpikamu

3¢ eKTHBHOTO
MTOKCKa,
KPUTUICCKOTO
aHalM3a M CUHTE3a
uHpopManuu mo
OCHOBaM
MIPOTpaMMHPOBAHUS
; CIIOCOOHOCTBIO
TIPUMEHSTh
METOIUKH
CHCTEMHOTI0
MOaX0/a K
IpOTPaMMHUPOBAHH
10, BKITIOYas
00BEKTHO-
OpPUCHTUPOBAHHYIO,
JUTSL PEIICHHUS 33134
Ha OBM.

3. Pacnpesnesnenue oueHoOK 3a (pOpMbI TeKYIIEr0 KOHTPOJISI U POMEKYTOUYHYI0 aTTeCTALMIO

3 kypc :

Texymuii KOHTPOJIb!

TectupoBanue

Tema 1. OcHOBHI s13b1Ka C++

Tema 2. Ynpasnsronie KOHCTPYKIIUH

Tema 3. Ykazaresnu, CChUTKA, MACCUBBI U TEKCTOBBIE CTPOKHU

Tema 4. Oynkuun

Tema 5. CTpyKTypbl, 00beTUHEHUS U TIEPEUUCITCHHS

Tema 6. Kitaccel 1 00BEKTEI

JlaboparopHsle paboThI
Tema 1. OcHoBHI s13b1Ka C++
Tema 2. Ynpasnsroniyie KOHCTPYKIUU

Tema 3. VKasaTeJm, CCBIJIKH, MAaCCHUBBI U TEKCTOBBIC CTPOKH

Tema 4. ®yHkuuu

Tema 5. CTpyKTYpbl, 00beTUHEHUS U IEPEUUCICHUS

Tema 6. Kitaccel 1 00BEKTEI

Kontponsnas pabora
Tema 1. OcHOBHI s1361Ka C++
Tema 2. Yrpasnsroniie KOHCTPYKIINH

Tema 3. YKa3aTeJm, CCBLJIKH, MACCHUBBI U TCKCTOBBIC CTPOKU

Tema 4. Oynkuuu




Tema 5. CTpyKTypbl, 00beTUHEHUS U IIEPSUUCTCHHS
Tema 6. Knaccer 1 00beKTHI

BeimonHeHNEe KaXIOTO OICHOYHOTO CPEACTBA ONEHHBACTCA IO INKale: OTJIMYHO, XOPOIIO, YIOBJIETBOPUTEIHHO,
HEYAOBICTBOPUTEIIBHO.
OOmas oreHka 3a TEKyIIMH KOHTPOJIb IPEACTAaBIAET COOOH cpemHee 3HAUEHHE MEKAY IMOJIYYCHHBIMH OLIEHKAMHU 3a BCE
OLIEHOYHBIE CPEJCTBA.

I[pomMe:xkyToUHAsI aTTEeCTAIIUSA — 324ET, SK3aMCH.

IIpomexxyTouHas aTTeCTalusl MPOBOJUTCS MOCIE 3aBEPIICHUS M3YUYCHUS AMCIUILUTMHBI WIK €¢ YacTH B (opme, ompeaensieMoi
y4eOHBIM TIAHOM 00pa30BaTEIBHOM MPOTPAMMBI C IIETbIO OIICHUTHh PA0OTy 00YYAIOIIETOCs, CTCIICHh YCBOCHHUS TCOPETHYCCKUX
3HaHUIi, yPOBEHb CHOPMUPOBAHHOCTH KOMITCTCHIIUH.

[IpemonaBaTens, TPUHIMAIONINNA 3a4eT (3K3aMeH) oOecmeunBaeT CilydaifHoe pachpeleficHHe BapHaHTOB 3a4CTHBIX 3aJaHHN
MEXIy OOYyJaroIMMUCS C IIOMOIIbI0 OWMJICTOB W/MIM C TNPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3aqaBaTh
oOygaromeMycs JONOJTHUTEIbHBIC BOTIPOCH U IaBaTh JOMOJIHUTEIBHBIC 3aJaHNs IOMHUMO TEX, KOTOpbIe YKa3aHbI B OmieTe.
3ader (’K3aMeH) MpoBomuTCA Mo OmreraMm. B kakmom Omiere ABa OIEHOYHBIX CPEACTBA: YCTHBIM MIIM MUCHMEHHBIN OTBET Ha
BOTIPOC U MPAKTHYECKOE 3aTaHNUE.

BrimonHeHne KaXI0ro 3aJaHUs 32  NPOMEXKYTOUHYIO aTTECTAllMI0 OIICHMBAeTCS IO IIKale: OTJIMYHO, XOpOIIO,
YAOBJIETBOPUTENHHO, HEYIOBIETBOPUTEIHHO.
OOm1ast OIICHKA 332 POMEKYTOUHYIO aTTECTAIIMIO MPEICTABIIACT COOO0M CpeqHee 3HAUCHHUE MEXKIY MOJYYCHHBIMH OICHKAMH 32
BC€ OIICHOYHBIE CPEJICTBA MPOMEKYTOUHON aTTECTAIIMH.
B ciy4uae HEBO3MOXKHOCTH YCTaHOBJICHUSI CPEHETO 3HAUCHUS OICHKH 32 MPOMEXKYTOUHYIO aTTEeCTAIMIO (HAPUMeEp, «XOPOIIO»
WIH «OTIUYHO»), WTOTOBAas OIEHKAa BBICTABIICTCS OSK3aMEHATOPOM, WCXOIsA W3 TMPHUHIWINA CHPABSIIUBOCTH U
OECIPUCTPACTHOCTH HAa OCHOBAHMH OOIIETO BICUYATICHHS O KAadeCTBE M JOOPOCOBECTHOCTH OCBOCHHSA OOYYAIOIIHMCS
JUCIUTUTAHBI (MOIYJIIS).

Buas! orieHok:

Jist 3agera:

3a4yTeHo

He 3auteno

s sx3ameHa:
OTau4HO

Xopo1o

VY 10BIIETBOPUTEIIBHO
He ynoBnerBopurensHo

4. OueHOYHbIE CPEICTBA, MOPSIAOK X MPUMEHEHHs M KPUTEPUH OLIEHNBAHUS
4.1. OueHoYHbIE CPeICTBA TEKYIIEr0 KOHTPOJIS

4.1.1. TectupoBaHue

Tema 1. OcHoBblI s13b1Ka CH++

Tema 2. Yrpasnsronie KOHCTPYKIIUH

Tema 3. Ykazaremnu, CChUTKA, MACCUBBI U TEKCTOBBIE CTPOKHU

Tema 4. OyHKITUH

Tema 5. CTpyKTypbl, 00beTUHEHUS U IIEPEUUCTCHHS

Tema 6. Knaccel 1 00beKTHI

4.1.1.1. Ilopsaaok npoBeaeHuUsl.

TecTupoBaHye IPOXOJUT B MHUCHMEHHOW (pOpME WIM C HCIOJIB30BAaHHEM KOMITBIOTEPHBIX CpeAcTB. OOyJaroImuiics moayvaet
OTIpeNIeIEHHOE KOJMYSCTBO TECTOBBIX 3ajaHWil. Ha BBIIONHEHWE BBIACISICTCS (DPUKCHPOBAHHOE BpPEeMs B 3aBUCHMOCTH OT
KoJnuecTBa 3ajaHuil. OLieHKa BBICTABJISIETCS B 3aBUCUMOCTU OT MPOLEHTa MPaBUJILHO BHINOJHEHHBIX 3ajaHuil. TectupoBaHue
MIPOBOJUTCS 10 BapuaHTaM. B kaxom Bapuante — 20 TECTOBBIX 3a/laHUH.

Hmxe npuBenens! mpuMmepHsIe 3aganus. [1omHbIN OaHK TECTOBBIX 3aaHNI XpaHUTCS Ha Kadepe.

4.1.1.2. Kputepum oueHUBaHUSA
O1eHKa «OTIMYHOY» CTABUTCH, ec/Ii o0y4yaronuiicss Hadpan:
86% TpaBUILHBIX OTBETOB U OoJIee.
O1eHKa «XOPOLI0» CTABHUTCS, ec/Ii 00yUarouuiicss HadpaJi:
Ot 71% 10 85 % npaBUIBHBEIX OTBETOB.
OueHka «y10BJIETBOPUTENbHO» CTABUTCH, €CJIM 00yUyalomuiicss Hadpasu:
Ot 56% 1o 70% npaBUABHBIX OTBETOB.
OueHka «Hey10BJIeTBOPUTEIbHO» CTABUTCS, ecJIi 00ydalouuiicss HaopaJ:
55% npaBUIBHBIX OTBETOB U MEHEE.



4.1.1.3. Conep:xaHue OleHOYHOT0 CpeaCTBA
Tewmsr 1-6
DopMyIUpPOBKA 3a1aHUS
1. Kaacce - aro:
a) m000# TUTI TaHHBIX, OMIPEICIIEMBIH OTh30BaATEIEM
0) THII JaHHBIX, OTIPEIeIIEMBIN TTOTH30BATEIIEM U COUCTAIOMNHI B cebe mJaHHBIe M QYHKINH X 00paboTKH
B) CTPYKTypa, IJsg KOTOPO# B MporpaMMe UMEIOTCS QYHKIHH pabOTHI C HEIO
2. BoiOepuTe npaBuJbHbIe YTBEPKACHHUS:
a) 10 yMOJIYAHHMIO YJICHBI KJlacca UMEIOT aTpuOyT private
0) Mo YMOJYaHHIO YJICHBI Kjlacca UMEIOT aTpudyT public;
B) YJIEHBI KJlacca UMEIOT JAOCTYIl TOJBKO K dJeMeHTam public;
I') DJIEMEHTHI Kilacca ¢ aTpUOyTOM private JTOCTYIHBI TOJIBKO WiIeHaM KJjiacca
3. [lepeonpeneneHue onepanuii nMeeT BUA:
a) UMs_KJacca, KIFYeBOe CI0BO operation, CHMBOJ ONepaIuu
0) uMs_KJacca, KIIF0YeBOE CIOBO operator, CHMBOJ OMEpPAaIii, B KPYTIBIX CKOOKaX MOTYT OBITh YKa3aHBI apT YMEHTHI
B) UMS_KJlacca, KJII0UYEBOE CIOBO operator, CIHCOK apTyMEHTOB
I') UMs_KJjacca, JBa JIBOCTOUMS, KIIOUEBOE CIOBO operator, CHMBOJ OTIEp UK
4. O0BbeKT - 3TO
a) mepeMeHHas, coJiepkalas ykasaTeiab Ha KJIacc
0) ’K3eMILIAp Kiacca
B) KJIacC, KOTOPbIH COAEPKUT B ceOe TaHHbIE U METOJBI UX 00pabOTKH
5.Tect. UneHamu kJjiacca MOTyT OBITH
a) Kak TepeMeHHbIe, Tak U QyHKIMH, MOTYT OBITh 0OBSBICHBI Kak private u kak public
0) TONBKO (yHKIMH, OOBSIBJICHHBIE KaK private
B) TOJIBKO MIEpEeMEHHBIC U (YHKIHH, 00BIBICHHBIC KaK private
') TOJIBKO MepeMeHHbIe U (yHKIHH, 00bsIBIeHHBIE Kak public
6. Uto Ha3pIBaeTCs KOHCTPYKTOPOM?
a) METOJ, UM KOTOPOTO COBIIAIA€T C MMEHEM KJIAacCa M KOTOPBIH BBI3BIBACTCS aBTOMAaTHUECKHU NPU CO3JAaHUU 00BEKTA
KJacca
0) MeTox, MMl KOTOPOTO COBHAJAeT C MMEHEM KJIacca M KOTOPBIH BBI3BIBACTCSA aBTOMATHUYECKHU NTPU OOBSIBICHUH
kinacca (40 co3maHus 00BbEeKTa Kiacca)
B) METO/I, UMl KOTOPOTO He00s3aTelIbHO COBIAZAeT C MMEHEM KJlacca U KOTOPHI il BBI3BIBACTCS MPU CO3AaHUU 00BEKTa
Kjlacca
T') METOJ, UM KOTOPOTO COBMAJIaeT C MMEHEM KjIacca U KOTOPHIM HEOOXOAUMO SIBHO BBI3BIBATH U3 TOJIOBHOM
MporpaMMBbl IpH 00BABICHUHN 00BEKTa Kiacca
7. BbiOepuTe npaBuJibHbIEe YTBEPKIAEHUS
a) y KOHCTPYKTOpa MOTYT OBITH ITapamMeTphbl
0) KOHCTPYKTOpP HACIEIyeTCs, HO JIOJDKEH OBITH MeperpyxeH
B) KOHCTPYKTOP JOJDKEH SIBHO BBI3BIBATHCS BCErja nepes oObsBICHHEM 00beKTa
I') KOHCTPYKTOP BBI3BIBACTCS aBTOMATHUECKH TIPH OOBSABICHUN 00bEKTa
1) 00BsIBICHNE KaXA0TO Kilacca JOJDKHO COJEPKAaTh CBOH KOHCTPYKTOP
€) eClIM KOHCTPYKTOP HE CO3JlaH, KOMIHUJISATOP CO3/1aCT €ro aBTOMAaTHYECKH
8. OTMeThTE NPpaBUHIIbHBIE YTBEPKIACHHUS
a) KOHCTPYKTOPHI Kilacca He HaclleIyITCs
0) KOHCTPYKTOPOB KJiacCa MOIKET ObITh HECKOJIBKO, HX CHHTAKCUC OTPEACIISIETCS MPOrPaMMHUCTOM
B) KOHCTPYKTOPOB KJIacCa MOXET OBITH HECKOJIBKO, HO UX CUHTAKCUC JOJIXKCH MOJAYUHATHCA IpaBUJIaM NEPErpy 3K
byHKIIHII
I') KOHCTPYKTOP BO3BpallaeT yKa3aTesb Ha 00BEKT
J1) KOHCTPYKTOp HE BO3BpAIllaeT 3HAUCHHE
9. Urto Ha3bIBaeTCs AeCTPYKTOPOM?
a) METOJ, KOTOPBIM YHHUTOXKAET 00BEKT
0) MeTO/, KOTOPBIH yaansieT 00beKT
B) METOJI, KOTOPBIH 0CBOOOXKIaeT MaMATh, 3AaHUMAEeMyI0 00BEKTOM
r) cucteMHasi QyHKIHS, KOTOpas 0CBOOOXKIaeT MaMsITh, 3aHUMAEMYI0 00BEKTOM
10. BpidepuTe npaBUJIbHbIE YTBEPIK/IEHHS
a) AECTPYKTOP - ITO METOJ| KJlacca, IPUMEHSIeMBbIH /i yaaleHust 00beKTa
0) IeCTPYKTOp - 3TO METOJI KJjacca, MPUMeHsIeMbIH JIJIsi 0CBOOOKICHUS MTaMsITH, 3aHUMaeMO# 00bEeKTOM
B) AECTPYKTOP - 3TO OTAENbHAs (YHKIHSI TOJTOBHOW MPOTPAMMBI, MPUMEHsIEMast T OCBOOOXKIACHUS MaMATH,
3aHUMaeMOi 00bEKTOM
I') IECTPYKTOP HE HaclielyeTcs
1) IECTPYKTOP HACIEAYETCs, HO JIOJDKEH OBITh MePeTpysKeH
11. Yro Ha3bIBaeTCs HACAeJOBAHUEM?



a) 9TO MEXaHU3M, ITOCPEACTBOM KOTOPOTO NMPOU3BOAHBIN KJIACC MOJIYyYaET JIEMEHTHl POJUTEIBCKOTO U MOXKET
JIOTIOJIHATH MO0 U3MEHSTh UX CBOHCTBA M METO/bI

0) 9TO MeXaHM3M TIepeoTpeiesIeHNs METOI0B 0a30BOTO Kilacca

B) 3TO MEXaHHU3M, IIOCPEACTBOM KOTOPOTO NMPOU3BOAHBIN KIacC MOTydaeT BCE MO 0a30BOTO Kiacca

I') 3TO MEXaHU3M, TOCPEACTBOM KOTOPOTO NMPOU3BOAHBIN KIACC MOTYyYaET IEMEHTHl POJUTEIBCKOT O, MOXKET UX
JIOTIOJIHUTH, HO HE MOXET MIEPEONpEaeIUTh

12. BoiOepuTe npaBujibHOE 00BsIBJeHHE NPOMU3BOAHOTO KJacca

a) class MoreDetails:: Details;

0) class MoreDetails: public class Details;

B) class MoreDetails: public Details;

r) class MoreDetails: class(Details);

13. BoiOepuTe npaBUIbHbBIC YTBEPKACHHSA:

a) ecJIM AJIEMEHTHI Kjlacca 0OBSIBICHBI KaKk private, TO OHM JIOCTYIHBI TOJBKO HAcJeJHUKAM Kjlacca, HO HE BHEIIHUM
GyHKIHAM

0) ecim 3JIeMEHTHI Kilacca 0OBABICHBI KaK private, TO OHM HEJOCTYNHBI HU HaclIEHUKAM KjIacca, HU BHEITHUM
GyHKIHAM

B) €CIIM DJIEMEHTH OOBSIBICHBI Kak public, TO OHM JOCTYIHBI HaCIEIHUKAM KJIacca, HO He BHEITHUM (YHKIIUSIM
') €CJIH 3JIEMEHTHI 00BSIBICHBI Kak public, TO OHM TOCTYIHBI ¥ HACIEJHUKAM KJlacca, I BHENIHUM (YHKIUSAM
14. Bo3Mo0OKHOCTb U c10c00 o0palieHus NPOU3BOJHOIO KJIacca K 3JieMeHTaM 0a30BOro omnpejaesasieTcs

a) KJIIouaMu goctymna: private, public, protected B Texe npou3BOIHOTO Kiacca

0) TOJIBKO KJIIOUOM JoCTyTa protected B 3arojoBke 0OBSIBICHUS MPOU3BOIHOTO Kiacca

B) KJIOYaMH JlocTyna: private, public, protected B 3arosioBke o0bsIBIC€HHS TPOU3BOJJIHOTO Kiacca

') KJIIoYaMu goctymna: private, public, protected B Tesne 6azoBoro kiacca

15. BriOepuTe npaBUJIbHBIE COOTBETCTBHS MeXKAY cenuGpHKATOPOM 0a30BOTr0 Kjacca, KJIIOYOM A0CTyINa B
00bsIBJIEHHYU MPOU3BOJAHOIO Kjacca U MPpaBaMu J0CTYNAa NMPO3BOJHOI0 Kjacca K djieMeHTaM 6a30BOro

a) KJIto4 joctyna - public; B 6a30BoM kiacce: private; nmpasa A0CTyna B MIPOU3BOJAHOM Kiacce - protected

0) k04 nocTyma - M000i; B 6a30BOM Kiacce: private; mpaBa J0CTyla B IIPOMU3BOJHOM KJlacce - HET MpaB

B) KJIFOY gocTyma - protected mim public ; B 6a30BoM Kitacce: protected; mpaBa qocTyma B IPOU3BOIHOM Klacce -
protected

') KJII0Y JTOCTyIa - private; B 6a30BoM kiacce: public; mpaBa jocTymna B mpou3BOAHOM Kiacce - public

1) KJII04 JocTyna — Jn1000i; B 6a30BoM Kiacce: public; mpaBa qocTymna B MIPOU3BOAHOM KJIacce — TaKHE )K€, KaK KJII0Y
J0CTyTa

16. ipy:xecTBeHHass GQyHKIMSA - 3TO

a) GyHKIUS APyroro Kjacca, Cpeau apryMEHTOB KOTOPOH €CTh dJIEMEHThI JaHHOTO KJjlacca

0) dyukuus, o0ObsIBICHHAS B Kjacce ¢ aTpubyToMm friend, HO He ABJIAIOIIASCS YICHOM Kjacca;

B) GyHKIHS, SIBISIONIASICS WICHOM Kiacca u o0bsiBiIeHHas ¢ atpubytom friend;

r) GyHKIUS, KOTOpas B JPYyroM Kiacce 0ObsBIEHA KaK APYKECTBEHHAs! JTAHHOMY

17. BoiOepuTe npaBuJbHbIe YTBEPKIACHHS:

a) ojiHa QYHKIHS MOXET OBITh APYKECTBEHHON HECKOJBKUM KiaccaM

0) npyxxecTBeHHass QYHKIIUS HE MOXKET OBITh 0OBITHON (pyHKIIMEH, a TOJBKO METOOM JIPYroTo Kiacca

B) JpyXecTBeHHasi QYHKIUS 00BSBISIETCS BHYTPH Kilacca, K 3JIEM €HTaM KOTOPOTro €l HyXKeH JOCTYII

') ApyXeCcTBeHHAas PYHKIHS HE MOXET OBITh METOJIOM APYroro Kiacca

18. Illady0H pYyHKUMHU - ITO...

a) onpenesieHue GYHKIMH, B KOTOPOH THIy 00padaThiBaeMbIX JaHHBIX [IPUCBOCHO YCIOBHOE 0003HAaUYCHNUE

0) nporoTun GpyHKIKH, B KOTOPOM BMECTO UMEH apaMeTpOB yKa3aH YCIOBHBIN THII

B) ompejenieHue GYHKIIMH, B KOTOPOM yKa3aHbl BO3MOYKHbBIE BAPUAHTHI THIIOB 00pabaThiBaeMbIX MapaMeTPOB

) onpenaesieHne GyHKIMH, B KOTOPOM B IPOTOTHIIE yKa3aH YCIOBHBIN THII, @ B ONPE/CICHUH YKa3aHbl BAPUAHTBHI
TUIIOB 00padaThIBAEMBIX MapaMeTPOB

19. lna pocryna k 3j1eMeHTaM 00beKTa HCIOJIb3YIOTCH:

a) mpu oOpameHnn yepe3 nMs 00beKTa — TOYKa, NpU 0OpaNIeHUH Yepe3 yKa3aTelb — Olepamus «->»

0) npu oOpamieHnn yepe3 UM 00beKTa — J1Ba JIBOCTOUHSI, IPpH 0OpalleHNH Yepe3 yKa3aTelb — ONepaius «TOUKa»
B) Npu oOpalieHNun 4yepe3 UMs 00beKTa — TOUKa, MPHU 00palleH! Yepe3 yKazaTeslb — JBa JIBOCTOUHMS

') Ipu oOpamnieHnn yepe3 uMsa 00beKTa — J[Ba ABOCTOUHS, IPU OOpANIEHUH Yepe3 yKa3aTellb — Olepanus «->»
20. Hoaumopdusm — 3T0 :

a) CPeACTBO, MO3BOJISIIOIIEE UCITOIB30BATh OJIHO UMSI Uit 0003HAYe HUS IEHCTBUIM, OOIMX JJIsl POJICTBEHHBIX KJIACCOB
0) cpescTBO, MO3BOJISIONIEE B OJTHOM KJIACCE UCIOJIb30BATh METO/IbI C OJJMHAKOBBIMH UMEHAMH;

B) CPEJICTBO, O3BOJISIONIEE B OJJHOM KJACCE MCIO0JIb30BATh METOAbI C PA3HBIMU UMEHAMH ISl BBITTOJHEHHUSI
OJIMHAKOBBIX JIEMCTBUH

I') CPEACTBO, MO3BOJISIIOLIEE Meperpy)atTh QYHKIUU ISl padOThl C pa3HBIMHU THUIIAMH HJIM Pa3HBIM KOJHUYECTBOM
apTYMEHTOB.

21. Honmumopdusm peajn3oBaH 4Yepe3 MEXaHU3MBbI:

a) neperpy3ku QyHKIHH, BUPTYalbHBIX QyHKIHH, ITa0JIOHOB

0) neperpy3ku GpyHKLUNH, HACIEAOBAHUS METOIOB, 11a0JOHOB;



B) HacJIeJI0BaHUs METOA0B, BUPTYAJIbHBIX (YyHKIHH, 11a0JI0OHOB

') neperpy3ku QyHKIHH, HACIeOBAHUS, BUPTYAIbHBIX (yHKIIHH.

22. BupTyaJIbHBIMHU HAa3bIBAKOTCH PYHKIMHK:

a) GpyHKIIMH 0a30BOTO Kjacca, KOTOPbIE MOTYT OBITH IIEPEONPEIECICHBI B IPON3BOIHOM KJlacce
6) pyakuum 6a30BOTrO Kjacca, KOTOPbIE HE HCIIOJIB3YIOTCS B IPOU3BOJIHOM KJIACCE;

B) GpyHKIHH 0a30BOT0 Kiacca, KOTOPbIE HE MOTYT OBITh IEPEOTPEACICHBI B 0a30BOM KJIacce;
r) GyHKIUHN MIPOU3BOJHOTO KJAcca, IEPeonpeeIeHHbIe OTHOCUTEIBHO 0a30BOr0 Kiacca

23. llonumopusm B 00beKTHO-OPHEHTHPOBAHHOM NMPOrPAMMUPOBAHUU peainu3yercs:
a) yepe3 MEXaHU3MBbI Neperpy3ku (GyHKIUI U onepanuii), BAPTyaJbHble QYHKINH U 11a0J0HBI
0) uepe3 MeXaHU3MBbI eperpy3ku (GyHKIHI U onepanuii) U madiIo Hbl;

B) uepe3 BUPTyajbHbIe QYHKIUU U MIAOIOHBI;

') 4yepe3 MeXaHU3MBbl Neperpy3ku (GyHKIMH U onepanuii) 1 BUpTyalbHble QYHKIUN

24. YkaxkuTe cBOIiCTBA H MeTOJbl, JOCTYIIHbIe BHEIIHUM (PYHKIHAM

a) health, armo

monstr(int he, int arm);

monstr(int he=50, int arm=10);

0) int color;

monstr(int he=50, int arm=10);

B) health, armo, color

monstr(int he=50, int arm=10);

r) int color;

monstr(int he, int arm);
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4.1.2. JIaGopaTopHble padoThI

Tema 1. OcHOBHI s13b1Ka C++

Tema 2. Ynpapasiouye KOHCTPYKIHUH

Tema 3. Yka3zarenu, CCBUIKH, MaCCHUBBI M TEKCTOBBIE CTPOKH
Tema 4. ®yHkuUU

Tema 5. CTpyKTYpbl, 00BEINHEHHS U TIEPEUUCICHHS

Tema 6. Knaccer 1 00beKTHI

4.1.2.1. ITopsinok npoBeaeHUs.

JlaGopatopHbie pabOThI MPOBOSATCS B YaChl ayAUTOPHOMN paOOTHI.
Ilepen BbIMONHEHHEM KaXI0M pabOTHI CTYIEHTHI-OaKalaBphl JOJDKHBI HPOpaboTaTh COOTBETCTBYIOIIMH MaTepHal,
HCIOJIb3Yd KOHCIICKTBI TCOPECTUYCCKUX 3aH5[TPII>i, MEPUOANICCKUE U3JTaHuA, y‘Ie6HO-MeTOI[I/I‘IeCKI/Ie HOCO6I/I$[ u y‘Ie6HI/IKI/I.
ITo OKOHYaHUU 3aHATUHN CTYICHTHI O(OPMIIIIOT OTUYET MO KaXK0i paboTe, COOI0aast CIEAYIONIyI0 GopMy:
HammeHoBaHmE TEMEI,
Lenb paGoTsl;
3anmaHue U coiepKaHue BRITIOJHEHHOH paboTHI,
[MuceMeHHBIE OTBETH Ha KOHTPOJBHEIC BOTIPOCHL.
BrIBOIBI IO TIpOIEIaHHOI padoTe.
CHI/ICOK HUCIIOJIb30BAHHBIX HCTOYHUKOB.

4.1.2.2 Kputepum oueHUBAHUS

OueHKa «OTJIUYHOY» CTABUTCS, €CJIM 00yYalomuiics:

IIpaBunbHO BBINOMHUI Bce 3ajJaHuA. IIpoJeMOHCTpUpOBal BBICOKUII ypOBEHb BIaJeHHs MaTepuanoM. IIposBieHs
IIPEBOCXO/IHBIE CIIOCOOHOCTH NPUMEHSITh 3HAHUS U YMEHUS K BBIITOJIHEHUIO KOHKPETHBIX 3aIaHUH.

OueHka «XOpoIIo» CTABUTCS, €CJIN 00yYaIoIHHC:

[TpaBuiabHO BBITOIHMII OOJNBIIYIO YacTh 3afaHuid. [IpuCyTCTBYIOT He3HayMTENbHBIE OMIMOKH. [IposeMOHCTpUPOBaH XOPOIIHHA
YPOBEHb BiaJieHns1 MatepraioM. [IposiBieHsI cpesHue CIIOCOOHOCTH NPUMEHATh 3HAHUS M YMEHUS K BBITIOJIHEHUIO KOHKPETHBIX
3a/1aHui.

O1eHKa «yA0BJIETBOPUTEIbHO» CTABUTCS, €CJIM 00ydarommiics:

3amaHus BRIIOJIHMII OoJiee yeM HamoJoBUHY. [IpHCYyTCTBYIOT cepbé3Hbie ommOKH. [IpoeMOHCTPHPOBAH yIOBICTBOPHUTEIBHBIN
YPOBEHb BIafeHHUS MaTepuanoM. [IposBieHsl HU3KHE CIIOCOOHOCTH MPUMEHSTh 3HAHUS M YMEHUS K BBIIOJHEHUIO KOHKPETHBIX
3a/laHui.

O1eHKa «HeYAOBJIEeTBOPUTEIbHO» CTABUTCS, €CJIM 00yUarouIuics:



3amaHus BHINOJIHWI MEHEE YeM HamoJOBUHY. IIpomeMOHCTpHUpOBaH HEYIOBICTBOPUTENBHEIA YPOBEHb BIIQJCHUS MAaTEPHAIIOM.
[IposiBieHBI HETOCTaTOYHBIE CIIOCOOHOCTH IPUMEHATE 3HAHHUS M YMEHHS K BBIITOTHEHUIO KOHKPETHBIX 3aJaHHH.

4.1.2.3. Conep:xaHue OLIEHOYHOT0 CpeICTBA
Tewmsl 1-6

Jlabopamopnasn paboma 1. Ocnoswt azvika C++.
1. Bemure 0603HaueHNS M OOBSBUTE MIEPEMEHHEIC X, Y, Z ¥ S. 3alUIIATE HHCTPYKIHH, KOTOPHIE IPHUCBANBAIOT ITepeMeHHOH "X"
3HadeHue -25.6, mepemenHol "y" 3HaueHne 128, a 3HaUeHHE ITepeMeHHOi "Z" BBOAUTCS C KIIaBHATyphL. Beraucmure cymmy
3HAYCHUH TPeX BEIMYHH 10 PopMyIIe: s=X+y+z.
BriBeauTe pe3ysbTaT Ha 3KpaH B BUIE:
X=-25.6
y=128
You enter z=1
Summa: s=103.4
2. OnpeenuTh TN 33aHHBIX BBIPQKEHUH 1 HAWTH nX 3HaueHusl. COCTaBUTh CUCTEMY TECTOB M BBIYHCIIUTD HOJYYEHHOE
BBIpa)KCHHUE 11 HECKONBKUX 3HAUYCHHH N M M, ONPEAEINTh IIPU KaKUX N 1 M BBIpaXXCHUE HE MOXET OBITh BEIYHCIEHO. [Ipn
BBINTOJTHEHNH 3a/IlaHAN HA CPABHEHMS, HCIIOJIb30BATh TEPHAPHYIO OIIEPALIIO.
a) k=n+(++m);
0) m-->n;
3. 3anmcats BBIpakeHHE, 3aBUCSIIECE OT KOOpAUHAT TOUKkH X U Y U pH-
numaroinee 3HaueHre TRUE (t win 1), ecnu Touka npuHAAISKHUT BoiaeneHHo# obnactu ,u FALSE (f unu 0), ecnu He
MIPUHAJICIKUT. Pe3yJ'II)TaTI)I BBIYHCIICHUM BBIBECTH Ha I1€YaTh. HpI/I BBIIMNOJIHCHUHU 3aJaHUs UCII0JIb30BaTh NICPEMEHHYIO
JIOTHYECKOTO THIIA, a HE YCIOBHBII onepaTop.

Jlabopamopnas paboma 2. Ynpasnaioujue KOHCmMpyKuyuu.

Yacmy 1. Hanucath nporpaMmy, pealu3yIomyo airopuT™ (B COOTBETCTBHY C BAPHAHTOM) U3 JJabopaTopHOil paboTht No 1.
Yacmo 2. BeIOIHUTL 3a1aHUSA:

1. OowsBuTe Iepemennyro radius Tuma float, nepemennyro f Tuma float co 3HaueHHeM 3,14, IepeMeHHAYIO § — TUTOMANb KPyTa,
TIEpEMEHHYIO C — [UIMHA OKPYKHOCTH. 3HaueHue radius BBOJWT MOIH30BATEIb.

PaccunTath muromanp Kpyra u IJIHHY OKPYKHOCTH, 3aIIFCaTh B IEPEMEHHEIC C U S, BEIBECTH PE3YNIBTAT Ha SKPaH.

2. [Nomp3oBatens BBOAUT KOA(GHUIMEHTH KBAAPAaTHOTO YpaBHEHUS: a, b 1

c. PaccunraTs quckpumuHaHT d. Ecii IUCKpUMUHAHT MEHBIIE HYIIS, BRIBECTH COOOIIEHHE O TOM, YTO KOpHei HeT. Ecin
JUCKPUMHHAHT paBeH HYJI0, PACCUMTATh M BHIBECTH OJMH KOpeHb X. MIHaue paccunTath KOpHU X1, X2.

3. IloacuuTats B IMKJIE KBaIPaThl U KyOBI YHCEN OT -5 10 5, BEIBECTH HA HKPaH.

4. Tlonp30BaTeNb BBOAUT YHKCIIA C KJIABHATYPHI 10 TEX MOP, MOKa He OyAET BBEICHO NEPBOE OTPHUIIATEILHOE YKCII0. BhiBecTr Ha
9KpaH CyMMY YHMCEJ, BBEJICHHBIX MOJIb30BaTeNeM: a) 0e3 yueTa OTPHUIaTeILHOTO YUCIa; 0) ¢ y4ETOM OTPUIATEIHHOTO YUCIA.
5. Ilonp30BaTens BBOIUT JBa YKCIA: X U Y U HOMEp ACUCTBUS: | — MOJACUNTATh CYMMY, 2 — IIOJICUNTATh Pa3HOCTb. Eciu BBeJeH
HEKOPPEKTHBIA HOMED JCUCTBUS, BRIBOAUTH HPEAYIPEKIatoIiee coobiieHue. MHaye paccyuTaTh pe3ysibTaT U BHIBECTH Ha
9KpaH.

Yacms 3

PeanmzoBath Ha C++ KaNbKYIATOpP C BO3MOKHOCTHIO BBITIOJTHEHUS YETHIPEX apu(PMETHISCKUX ACUCTBHHA. Y MOIH30BATENS
3aIpanBaTh apryMEHTHI U 3HAK orepanuy (CUMBOI). [IporpaMMy «3alMKINTEY — TIOCIE BBIBOAA Pe3yibTaTa Mpeuiarath
TOJTF30BATEIIO ITPOU3BECTH BEIUUCIICHHS €lIe pa3. Bbxox U3 mporpaMMBbl IPOU3BOINTE MO HAXKATHIO KIABUINHU (. OCyIIEeCTBUTH
MIPOBEPKH:

1) neneHus Ha HOJIb (B 3TOM CJIy4ae BBIBOAUTH MPEIyNPEIKIAIOIIEe COOOIICHHE U 3aMpalliuBaTh ASIUTEIb CIle pas); 2)
KOPPEKTHOCTH BBOJIa 3HAKA Omepaluu (B 3TOM Cliydae MPOCHTh BBECTH KOPPEKTHBIN 3HAK ONEpAIH).

ITpumep paboTHI ¢ TPOTPaMMOIi:

Bseaure nepsblii onepana: 5

Bgenure BTopoit onepana: 0

Beemute 3HaK onepanuu: /

Ha Hosb AeauTts Henn3s!

Beeaure BTOpOit onepann: 2

Pesynbrar: 2,5

HaxxmuTe m00yI0 KIIaBUILY IS TPOJAOIDKCHHS (BBIXOJ - (). ..

Beeaure nepsblit onepan: 3

Bgenure BTOpOii onepana: 2

Beeaure 3Hak onepanuu: %

HexoppekTHO BBeeH 3HAK onepanuu!

Beeaure 3HaK onepanuu: ?

HexoppekTHO BBeeH 3HAK onepanuu!

BBenute 3nak onepanuu: +

Pesynbrar: 5

HaxmuTe m00yI0 KIIABUIILY ISl TPOAOIDKCHHUS (BBIXOJ - (). ..



Jlabopamopnasn padoma 3. Ykazamenu, cColiKu, MACCUBBL U MEKCMOGbLE CHIPOKU.

VYka3zaTenu 1 MacCUBbI

B s3p1ke C/C++ ums (MAeHTH(PHUKATOp) MacCHBA ABIISIETCS yKa3aTeJIeM Ha ero HyJleBO# 3i1eMeHT. [Ipyrumu cioBamu, eciy,
HaTpuMep, onrcaH MaccuB : int a[10]; , To ero ums a — 310 TOXKE camoe, uTo u &a[0], a ecii IPUMEHUTH OTIEPALHIO
pasagpecanuu (*) K IMEHH MacCHBa, TO OJIYYIHM €0 HYJIEBOH AJIEMEHT, TO €CTh CICIYIONIHE BA BHIPaKEHHS YKBHBAJICHTHBI:
*a u a[0] Taxxe, kak u: a u &a[0].

Tak Kak aJIeMEHTBI MacCHBa BCET/Ia PACIIOararoTCsl B CMEXKHBIX 00J1aCTSX MaMsTH, TOATOMY JOCTYII K KaKAOMY 1-My 3JIEMEHTY
MOYKHO OCYILIECTBHUTB, CMellas yKazaTelb a Ha 1 Mo3UIKH. JIpyruMu cioBaMu, 3anuch afi] MOXHO 3aMeHSTh Ha *(a+i).
AHAaJOTNYHO MOKHO OITMCATh yKa3aTellb, IPUCBOUTH €My aJpec Hadajla MacCHBa ¥ paboTaTh ¢ MAaCCHBOM Yepe3 yKas3aTellb,
cMenias ykaszaTesb Ha 1, TeM caMbIM Iepexo/is K O4epeTHOMY JIEMEHTY MacCHBa.

OTOT crOco0 MPOUILTIOCTPUPOBAH B CICAYIOIIEM IIpUMEpE.

Ho cymiecTBYIOT 1 OTIHYISI MACCHBA OT yKa3aTelsl: MMs MacCHBa HE MOXKET HU Ha UTO YKa3bIBaTh; yKazaTellb, B OTIUYHE OT
MacCHBa, MOXHO IIEPEHANIPABUTH Ha JIIO0YIO JPYTYIO IEPEMEHHYIO TaKOT0 JKe THIIA, 8 MACCHB — HET, MAaCCHB BCETa YKa3bIBaeT
Ha CBOU HYJIEBOM 3JIEMEHT.

3amanne

1. Onmcats 2 yka3zarens Ha Heibli THT. BRIenuTs 1 HUX JUHAMHYECKYIO TaMsaTh. BBecTH 3HaYCHUS B BHIICIIEHHYIO TAMSTh C
KJIABUATyphl. Y MEHBIINTH B 2 pa3a 1-yio NepeMeHHYIO.

2. Omnucarts 2 yKka3zarels Ha BEIECTBEHHBIN TUIL. BBIACINUTD U1l HUX IMHAMUYECKYIO MTaMsTh. BBecTH 3HaueHNs B BBIJICJICHHYIO
MaMsATh C KJIaBUATYPHl. YBEIUYUTH B 2 pa3za 1-yio nmepeMeHHYIo.

3. Omucatpb 3 ykaszarelsi HA CHMBOJIBHBIN TUIL. BBIACINUTD U1 HUX AMHAMHUYECKYIO aMsiTh. BBECTH 3HaU€HUS B BBIACICHHYIO
MaMsATh C KJIABUATYPBHI.

4. Omnncartsp 2 yKa3zareis Ha JIOTHYECKUH TUIL. BbIaenuTh 111 HUX AMHaMU4YecKylo namsth. [IpucBouTh 3HaueHus true u false B
BEIJICIICHHYIO TIAMSITb.

5. OnmcaTp 2 ykazaTelsi Ha HEeNbIi THIL. BEIIEIUTh IS HUX JUHAMUYECKYIO TaMsATh. [IprHCcBOUTH IPOU3BOIBHEIC 3HAYCHUS B
BEIJICIICHHBIC SYCHKHU B OIIepaToOpe MPHUCBOCHUSI.

6. OnmcaTp 3 ykazaTels Ha BEIIECTBCHHBIN TUIL. BBIIENINUTh IS HUX JUHAMUYECKYIO MaMsATh. [IprHCBOUTH IPOU3BOIBHEIE
3HAYCHUS B BBIICIICHHBIC STYCHKH B OIEpaTOPE MIPUCBOCHUS. Y MEHBIINTE B 2 pa3a |-y mepeMeHHYIO.

7. Ommcatp 1 ykazaTens Ha CHMBOJBHBIA THIL. BBIIEIUTS IS HETO TUHAMUYECKYIO TaMATh. [IpICBONTE POM3BOIEHOE
3HAUCHHE B BHIJICJICHHYIO SUEIKY B OIIEpaTope NPHUCBOCHUSL.

8. Onmcatp 2 ykazaTesst Ha LeJIbIid TUI. BBIIEIUTh Ui HUX IMHAMUYECKYIO MaMsTh. BBECTH 3HaUeHUs B BHIACICHHYIO TaMsTh C
KJIaBUaTypsbl. [JoMEHSITh MECTaMu UX 3HAYCHUSI.

9. Omucatpb 2 ykaszarelisi Ha BELIECTBEHHBII THIT. BBIIENUTD sl HUX TUHAMUYECKYIO TaMsTh. BBecTH 3HaueHUs B BBIJICJICHHYIO
NaMsTh ¢ KIaBuatypbl. [IoMeHATh MecTaMu UX 3HAYCHUSL.

10. Omnucatsb 3 ykaszarelnsi HA CHMBOJIBHBIN TUIL. BBIACINTD 111 HUX INHAMUUYECKYIO NaMsITh. BBecTH 3HaueHNUs B BBIJEICHHYIO
TaMATh ¢ K1aBHATYpHI. [JOMEHATh MecTaMH 3HAYCHUS MEPBBIX 2-X MePEMEHHBIX.

11. Co3maTh qMHAMHUYECKHE MACCUBHI, HCITONB3YsI YKa3aTelu. 3aJaH OJHOMEPHEIH MaccuB a (n). HaliTu konmdecTBo, Bce HOMepa
1 TIPOM3BEICHHE DIIEMEHTOB MacCHBa MEHBIITUX

12. Co3maTh qMHAMUYECKHE MACCUBHI, HCIIONB3Ys yka3aTenu. Jlano 2 maccuBa x(n) ¥ y(m). CKOJIBKO pa3 BCTpedaeTcst BTOPOH
AJIEMEHT MEPBOTO MaccHBa X(n) BO BTOPOM MaccuBe y(m).

13. Co3aTh TUHAMUYECKHE MACCUBHI, HCITONB3YsI YKa3aTeln. B KakoM H3 IBYX MaHHBIX MaccHBOB p (n) q(n) Oonbpiie
OTPHUIATEIIBHBIX 3JIEMEHTOB?

14. Co3naTh TUHAMUYECKHE MACCUBHI, HCIIONB3Ys yKa3zaTenu. [lan maccus p(n).

Kax1plit 11010)KUTEIIbHBIN 3JIEMEHT B HEM BO3BECTH B KBaJpaT. OCTallbHBIC AIEMEHTHI OCTaBUTh IPEIKHUMHU.

15. Co3naTh TMHAMUYECKHE MAaCCHBBI, UCIIONB3YS yKa3aTeln. 3a/iaH OJTHOMEPHBINH MaccuB a (n). HaliTu HoMep mocienHero
AJIEMEHTA MEHBILIETO 33aJJaHHOT0 YKcia betta, KOJIMYeCTBO MOJIOKHUTEIBHBIX JIEMEHTOB U CyMMY 3JIEMEHTOB OOJIBLINX 3.

16. Co3aTh qHaAMUYECKHE MACCUBHI, HCITONB3YsI YKa3aTeld. B kKakoM U3 IBYX MaHHBIX MaccHBOB p (n) q(n) Oompiie
TIOJIOKUTEIBHBIX JIEMEHTOB?

17. Co3naTh AMHAMUYECKHE MAacCHBBI, UCIIONB3Ys yKa3aTend. Jlano 2 maccuBa x(n) n y(m). CKoJIbKO pa3 BCcTpedaeTcs HepBblii
3JIEMEHT IIEpBOI'0 MAacCHBa X(N) BO BTOPOM MaccuBe y(m).

18. Co3aTh AMHAMUYECKHE MacCHBBI, UCIIONB3Ys yKa3arenu. [lan maccus 1(n).

Kaxpiii anemenT paBHbii 0 B HeM 3aMeHUTh Ha 1. OcTanbHble OCTaBUTh MPEKHUMU.

19. Co3naTh THHAMUYECKHE MAaCCHBBI, HCIIONIBb3YS YKa3aTeu. 3a/iaH OJTHOMEPHBI MaccuB a (n). Haiftu Homep mocneaHero
3JIeMEHTa PaBHOTO 5 M IIEPECTaBUTH €0 C IIEPBHIM IEMEHTOM MaccuBa. Haiitu cpexnee apudpmeTnaeckoe 3IeMEHTOB MacCHBa
O0NBIIMX 3a1aHHOTO Yncia alfa.

20. Co3naTh TMHAMUYECKHE MAaCCHUBBI, HCIIONIB3YS YKa3aTeau. 3a/aH OTHOMEPHBI MaccuB a (n). Haiitu HoMep mocneaHero
MTOJIOKHUTETHHOTO JIEMEHTA U IIEPECTABUTH €r0 C MEPBHIM AIEMEHTOM MaccuBa. HaliT KOJTMYECTBO M CyMMY 3JIEMEHTOB
OTPHUIATEIIbHBIX MAaCCHBA.

Jabopamopunas padboma 4. OPynkyuu.
1. danel yncna a,b,c,d. [Tomyuuts x=max(a,b), y=max(c,d), z=max(x,y).
Brruncnenne max(k,m) (6onpmero u3 qsyx uncen k,m) ohpopMuTh QyHKIMEH.



2. Odpopmuth QyHKIHIO Step(X,n) OT BEIIECTBEHHOTO X H IIEJIOT0 N, BHIYUCIIIONTYIO (depe3 MOoCcIeI0BaTeIbHOe YMHOKECHHE) XN
U TIPOBEPHTH €€.

3. JlaHBI KOOPAWHATHI BEPIINH ABYX TPEYTOMbHUKOB. ONpenenuTh, Kakoi 13 HUX UMeeT OONBIIYIO IUTomab. Berauciaenue
IUTOIIA TPEYTOJIbHUKA 0 KOOpANHAaTaM 0(hOpMHUTh PyHKIHEH.

4. aHBI 9eThIpe HATYpalbHBIX yncia. Haiitn Hanmenbpmee odmee kpatanoe (HOK) ams stux wersipex uncen. [Tonck HOK nByx
grcex 0POPMHTE PYHKITHEH.

5. JlaHbl KOOPAMHATEL N TOYEK Ha IUIOCKOCTU B BUJE MacuBOB X, Y.

Haiitn HanOonee 1 HanMeHee yalieHHbIEe TOYKH. BeIancieHre paccTosHIS MEX/1y napoi Touek 0opOpMUTE GYHKIUEH.

6. Jlanbt otpesku a,b,c,d. [lns kax ol TPOHKHM 3TUX OTPE3KOB, U3 KOTOPHIX MOKHO IMOCTPOHUTH TPEYrOJIbHUK, Hale4aTaTh
IUIOINAAb JAHHOTO TPEyrojbHUKa. Beruncienue miomaan TpeyrojabHUKa Mo 3aJJaHHBIM CTOPOHAM X,Y,Z C IPOBEPKOMH
CYIIECTBOBAHMUS TAKOT'O TPEYTOJIbHUKA OPOPMUTD (QYHKIIHEH.

7. Paccuntath MOJIHYIO TOBEPXHOCTh TPEYroJIbHOM NMUpaMUbl, 3aJaHHOM KOOpANHATaMU CBOMX BEpIIMH. [[1s1 onpeneneHus
pacCTOSTHNA MEXy TOYKaMH B IIPOCTPAHCTBE 0hOPMHUTH (PyHKIHIO.

8. lano uncio n. [Tomy4anTs Bce MPOCTHIE NENUTENN 3TOTO Yucia. [Iporenypy pacno3HaHHs IPOCTOTO YHcia OPOPMHUTh
otaenbHO. (HamoMHMM, 9TO MPOCTHIM HAa3bIBAETCS YHCIIO, KOTOPOE HE NMEET LIEJIOUHCICHHBIX JISIUTENCH, KpOME CIUHULIBI 1
camoro ce0s).

9. CocTaBuTh IpOrpaMMy, KOTOPask 9UCIIO, 33JaHHOE B ICCATHIHON CHCTEME CUHCIICHHS, IEPEBENIET B: @) IBOMYHYIO CUCTEMY
cuncnenns; 0) BockMepuuHyto. [lepeBos B KaKAyI0 U3 CHCTEM CUMCICHHUSI 0(pOPMUTE OTICIBHOM (QyHKITHEH.

10. JIaHBI KOOpAMHATHI BEPIIMH TPEYroJbHHUKA Ha MIOCKOCTH M KOOPAWHATHI TOUKU BHYTpH Hero. HaliTu MUHUMaIbHOE
paccTosHHUE OT ATOM TOYKH JI0 CTOPOHBI TpEYTroibHUKa. O(GOPMUTH BEIYHCIIEHHE PACCTOSIHUS OT TOUKH JIO IPSIMOI OTIEIbHOM
GbyHKIEH.

11. HaifTi BEICOTHI TPEYTrONbHUKA, 3aJaHHOT0 KOOPJMHATAMH CBOMX BEPIIMH. YKa3aTh HAMMEHBINYIO U3 HUX. [ onpeneneHus
CTOPOHBI TPEYTOJIbHUKA O(OPMHUTH OTAEIBHYIO (DYHKIHIO.

12. Harmucats (hyHKIHIO, KOTOPast BBIYHUCIIAET CONPOTUBIICHHE IIEIH, COCTOSIIEH U3 TpeX MPOBOTHHUKOB. [TapameTpamu ee
SIBIISIFOTCS 3HAYEHHS CONPOTUBIICHHH, a TAKXKE THUIT COSTMHEHHS — IIOCIIeI0BAaTEIbHOE M MapaiensHoe (mudpavu 1 wmm 2).
[TpoBeputs ee B paboTe, HANMCAB IPOTPAMMY C €€ UCTIOIb30BAHUEM.

13. HammcaTs mporpamMmy [UIst BBIYMCICHNS KOCHHYCA YTIa MEKAY BEKTOPaMH, 3alaHHBIMI CBOMMH KOOPIMHATAMH (CKaJsIpHOE
MIPOMU3BEACHNE BEKTOPOB JECIUTCS Ha MTPOM3BEICHUE MOYJIEH STHX BEKTOPOB). [IJIsl BBIYMCICHNUS CKAJSIPHOTO ITPOU3BEICHUS U
MOJYJISI BEKTOpa OOPMHUTE OTACIBHYIO (QYHKIIHIO.

14. Hanucatp pyHKIMIO, KOTOpAsi BEIYUCIISIET TOXOA N0 BKIaAy. MICXOAHBIMU JaHHBIMH A1l (DYHKLUH SBJISIOTCS: BEJIMUMHA
BKJIa/1a, MPOLICHTHAsS CTaBKa (TOMOBBIX) M CPOK BKJIaaa (KoauuecTBO qHei). [IpoBeputh ee B paboTe, HAMKCaB IPOrpaMMy C €
HCTIOb30BaHUEM.

15. Hanucatp yHKIHMIO, KOTOpasi BO3BpAILaeT IPeoOpPa30BaHHYIO K BEPXHEMY PETHCTPY CTPOKY, HOIYyUSHHYIO B KauecTBE
aprymeHTa (T.e. BMECTO MaJIbIX OYKB BBIBOJUT CTPOKY 3arjaBHbIMH OykBamu). DyHKIHMS TOJDKHA paOdOTATh Kak JJIsl IATHHCKHUX,
Tak U U1 pycckux OykB. IIpoBeputs ee B paboTe, HalMCaB MIPOTPaMMy C €€ HCIOIb30BaHHUEM.

16. Hartncats QyHKIMIO pemeHns KBagpaTHOTO ypaBHeHNUs. VICXOIHBIMU JaHHBIME IS TTOIIPOTPAaMMBI JTOJDKHBI OBITH
K03(h(hMIMEHTHI ypaBHEHHS, & BbIABATh OANIPOTpaMMa J0JDKHA COOOIIEHHE O TOM, €CTh KOPHH HIJIM HET KOPHEH, nx
KOJIMYECTBO U MX 3HaueHue. [IpoBepsTh BBOANMBIE TaHHBIE (KO3 (GHUIMEHT pH X 2 He A0JDKEH OBITh HyseM). [IpoBepuTs ee B
pabore, HaIrKCcaB MPOrpaMMy C €€ HCHOIb30BaHUEM.

17. J1aHb! yeThIpe HaTypanbHBIX gucia. Halitn Hanbompinuit oomuit nemutens (HOJ) mst stux getsipex yucen. [Tonck HOJJ
JBYX ymcel 0(pOpMHUTH (QyHKIIHCH.

18. Jlano HatypanbsHoe uyncio n. Cpeau uucen 1,2,...,n HAWTH BCce T€, KOTOPbIE MOXKHO TPEJICTABUTh B BUJIE CYMMBbI KBaIpaToB
JBYX HaTypaJbHBIX yncelnl. (OnpenenuTs GyHKIHIO, MO3BOJISIONIYIO paclio3HaBaTh MOJTHbBIE KBAIPATHL.)

19. Nanb! nefictBuTenbHble uncna x1, yl, x2, y2,..., x10, y10. Haiitu nepumeTp necATHYroJbHUKA, BEPIIMHBI KOTOPOTO UMEIOT
COOTBETCTBEHHO KoopauHaTH (x1, yl), (x2, y2),..., (x10, y10). (Onpenennts GyHKINIO BEIYUCICHNAS PACCTOSHIS MEXY IBYMS
TOYKaMHU, 33 JaHHBIMH CBOMMHU KOOPIUHATAMH. )

20. laHO HaTypaIbHOE YUCIIO N. BBISICHUTE, NMEIOTCS JIM CPEAr Yucen n, n+l,..., 2n ONu3Hensl, T.€. MPOCThIE YKCia, pa3HOCTh
MEXIY KOTOPBIMH paBHa JBYM. (ONpenenuTs Npoueaypy, HO3BOJSIONIYI0 pacliO3HaBaTh HPOCTHIE YHCIIA.)

B msatu caenyromux 3asadax noTpeGyeTcs COKpaTHTh OOBIKHOBEHHYIO Ipo0b pe3yibrara. [Iponenypy cokpaieHus 1poou
0(OpPMUTH B BUIE OTAEIFHON (QPyHKINY (HATOMHHM, YTO JUISl 3TOTO HYXKHO MCKaTh HAaHMOONBIINHI OOIINI eTUTeNb JUIs
YHUCIINUTENSI U 3HAMEHATENsI IPOOH).

21. CocTaBuUTb IPOTpaMMy JUIS CIIOKEHUS IBYX OOBIKHOBEHHBIX Jpobeii a/b + c/d.

22. CocTaBuUTh IPOTPAMMY ISl BEIYUTAHHS IBYX OOBIKHOBEHHBIX Jipobeii a/b — ¢/d. -23. CocTtaButh mporpaMmy IJist yMHOKCHUSI
JBYX OOBIKHOBEHHBIX Ipobeit a/b*c/d.

24. CocTaBUTh IPOTpaMMy IS AETCHUSA IBYX OOBIKHOBEHHBIX Apo0eii a/b:c/d.

25. CocTaBUTh MPOTPAMMY JIJIsI BO3BEJICHUS B CTETIEHb OOBIKHOBEHHOH JPOOH.

Jabopamopnas paboma 5. Cmpykmypol, 00ve0uHenus u nepeuucieHus.

B 3agauax 1 — 4 oarHakoBOe Hayano yclOBUS 3aJauu:

Jan cnmcok ygamuxcs u3 10 3amuceid. Kaxxast 3amuch uMeeT modist: paMmins, UMsi, HOMep Kiacca, OyKBa Kiacca.
1. Haittu ogHOGaMImIbIeB, 00yJaromuxcs B OJTHOM Kiacce.

2. Haiitu Te30k (0qMHAKOBBIC IMEHA), 00YJYarOIIUXCS B OJHOM KJIACcCe.

3. Haiitu 1ByX y4amuxcs, y KOTOPBIX COBIAJAOT UMs U (haMUITus.



4. BriBecTr aMIIHIO U IEPBYIO OYKBY MIMEHH [UUISI BCEX YUEHHKOB yKa3aHHOTO M3BHE Kiacca.

B 3amauax 5 — 8 ogrHakOBOE HAYaI0 yCIOBHS 3a7a9u

Baraxx maccaxxupa xapakTepu3yeTcsl KOJHYeCTBOM Belle (IebIii THIT) U OOIINM BecoM Belle (BemecTBeHHBIH Trt). Jlan
CITHICOK U3 CBeNleHHI 0 Oaraxke 10 maccaxupos.

5. Haiitu Garax, cpeHHI BEC OTHON BEIIH, B KOTOPOM OTIHYaeTcs He 6onee, yeM Ha 0,3 KT oT 0011Iero cpeHero Beca o qHOMH
BEIIH 10 BCEMY CIIHCKY.

6. HaiiTi yuciio maccaxupoB, UMCIOIIUX OoJiee IBYX BEIIeH.

7. Yucno naccakupoB, KOJIMUECTBO Belllel KOTOPBIX MPEBOCXOAUT CPETHEE UHCIO BElIeH 1Mo BCEMY CITUCKY.

8. BBIACHUTB, IMEETCsI JIM MACCAXKHUP, Oarax KOTOPOro COCTOUT U3 OJTHOU BeIu BecoM MeHee 30 Kr.

B 3amayax 9-10 oguHakoBoe Hayano ycjaoBHs 3a1a4H:

Cnucok KHUT cocTouT M3 10 3amucei. 3anmuck CofepKUT 1oJist: pamMuius aBTopa (THII string), Ha3BaHUE KHUTH (TUII CTPOKa), TOJ
u3aHus (THIT TEITBIN).

9. HaiiTi Ha3BaHWS KHUT JaHHOTO aBTOpPa, M3AaHHBIX ¢ 1960 .

10. OmpenenuTh, MEIOTCS I KHUTH ¢ Ha3BaHUeM «H(QOpMaTHKay U €CIIN /1a, TO COOOIIUTH (haMIIINU aBTOPOB, TOA W3JaHUS
STHX KHHT.

B 3amagax 11-16 onnHakoBOE HA4aI0 YCIOBUS 3a/1a4H:

Hana cTpykrypa, 3amaromas gaty Buaa: Struct date {int day; int month; int year;}; [Tonp3ysich TaKUM CTPYKTYPHBIM THIIOM,
COCTaBUTH MIPOTPAMMY, OTIPEICIAIONIYIO:

11. gary cnemytromero (OTHOCUTEIHHO CETOAHSIIIHETO) JIHS;

12. gaty npeapIayiero aHs;

13. naTy, KOTOpast HaCTYIHT Yepe3 m JHell;

14. naty, koTopas Oblia 32 m JHEH 0 CETOAHSIIHETO JHS;

15. 9ucio cyToK, MPOIICANINX OT 3aaaHHou nathl d1 1o gater d2;

16. neHp Henmenw, BRITIAAAOMINN Ha 1aty d1, eciii H3BECTHO, UTO B IEPBBIN IEHb HAIICH 3pbl OBLT MOHEACTHHHUK.

B 3agauax 17—18 onnHakoBO€ Hayalo yCaOBHs 3a/1auu:

Jana cTpyKTypa, 3amaromas BpeMs, Buaa: struct time { int hour; int min; int sec;}; [Tonp3ysch TaKUM CTPYKTYPHBIM THIIOM,
COCTaBUTH MIPOTPaAMMY:

17. onpeeNsroNTyTo MPeaImIeCTBYET U BpeMst t1 BpeMeHn t2 (B mpenenax CyToK);

18. mpucBauBaromyo mapametpy t1 Bpems, Ha 1 cex Oombiee BpeMeHH t2 (YIeCTh CMEHY CYTOK).

B 3amauax 19-20 onnHakoBo€ HA4Yallo0 YCIOBUS 3a/Ia4H:

Han crimcok yuaniuxcs u3 10 3anuceid. Kaxxaas 3amuchk umeet nofist: paMuius, uMs, HoMep Kiacca (Tojbko 8-¢ u 10-¢ kinacchl):
19. BBIBECTH OTHEIBHO Y4EHUKOB 10-X KJIaCCOB;

20. BBISICHUTB, Ha CKOJIBKO YeJIOBEK B 8-X Kjlaccax OOJbIle, 4eM B 9-X.

B 3amayax 21-25 oquHakoBO€ HAYANO YCJIOBUS 3aJa4H:
Hau crimcok yuaniuxcs u3 10 3amuceit. Kaxxaas 3anuch umeeT mosisi: paMuins, UMst, HOMEp KIacca, OI[CHKH 0 TPEM
peaMeTam:
21. BBIBECTH OTACIHFHO OTIIMIHHUKOB JJIs1 YKa3aHHOTO U3BHE KJIACCA;
22. BBIBECTH OTICIHHO JBOCYHUKOB (XOTsI OBI OJTHA JBOWKA) I YKAa3aHHOTO M3BHE KJlacca;
23. BBIBECTH OTICIHHO «XOPOIIUCTOBY» (OLIEHKHU 4 ¥ 5) 1T YKa3aHHOTO U3BHE KJIacca,
24. BBIBECTH OTICIHHO «TPOCUYHUKOBY (MMEETCS XOTs OBl OJJHa TPOIiKa, HO HET JBOEK) I YKa3aHHOT'O W3BHE KJIacca;
25. BBIBECTH CIHICOK BCEX YICHHUKOB C YKa3aHHEM CPEIHEro 0ajuia st KaXKIoTo.

Jabopamopnaa paboma 6. Knaccel u o6vexkmut ¢ C++
Hean. [Toryunts npakTHYecKie HABBIKY PeaIn3aluy KiaccoB Ha C++.

OcHoBHoOe coep:kanue padoThl.
Hanucats nporpaMmy, B KOTOPOH CO3AI0TCS U Pa3pyIIAIOTCs OOBEKTHI, ONPEEICHHOT0 N0JIb30BaTENeM Kilacca. BeImomHNT
HCCIICIOBAHHE BBI30BOB KOHCTPYKTOPOB H JIECTPYKTOPOB.

ITopsiok BhIMOTHEHUS] Pa0OTHI.

1. OnpenenuTh MOTBb30BATENBCKUI KJIACC B COOTBETCTBUH C BAPUAHTOM 331aHUS (CMOTPH IPUIIOKEHHE).

2. OnpenenwTs B KJIacCe CIEAYIONINE KOHCTPYKTOPHI: 6€3 mapaMeTpoB, ¢ MapaMeTpaMH, KOTTHPOBAHHS.
3. Onpenenuts B KJ1acce JECTPYKTOP.

4. OrnpenenuTh B Kiacce KOMIIOHEHTHI-(YHKIIMH JUIs TIPOCMOTPA U YCTAHOBKH I10JICH JaHHBIX.

5. OnpexnenuTh yKa3arellb HA KOMIIOHEHTY-(QYHKIHIO.

6. OnpesenuTh yKas3arelb Ha SK3eMIULIP Kiacca.

7. Hanncath @MOHCTPALMOHHYIO IPOTpaMMy, B KOTOPOM CO3Aa0TCS M pa3pylaroTcsi 00BbEKTHI MM0JIb30BaTEIbCKOTO Kilacca
1 KaXIbI BBI30B KOHCTPYKTOPA W AECTPYKTOPA COMPOBOXKIACTCS BBIAAYeH COOTBETCTBYIOUIETO COOOIIEHHUS (KaKOH OOBEKT
KaKOW KOHCTPYKTOP WJIH JECTPYKTOP BHI3BAM).

8. IToka3aTh B MporpaMMe MCIIOIB30BaHIE yKa3aTelsl Ha 00BEKT U yKa3aTells Ha KOMIIOHEHTY-()YHKITHIO.

Metoauueckue ykazaHusl.

1. IIpumep ompenejieHus Kiaacca.



const int LNAME=25;

class STUDENT{

char name[LNAME]; I imst

int age; /l Bo3pact

float grade; /I pe#TiHT

public:

STUDENT(); // koHCTpYKTOp O€3 MapamMeTpoB

STUDENT(char*,int,float);  // KOHCTpYKTOp C mapaMeTpamMu

STUDENT (const STUDENT&); // KOHCTpYKTOp KOTIMPOBAHHUS

~STUDENT();

char * GetName() ;

int GetAge() const;

float GetGrade() const;

void SetName(char*);

void SetAge(int);

void SetGrade(float);

void Set(char*,int,float);

void Show(); };

Boree HpOCI)eCCI/IOHaJ'ILHO OIPCACIICHNUE MTOJII Name THIIa YKa3aTCJlb:
char* name. OgHaKO B 5TOM CITy4dae peaiu3aliiis KOMIOHCHTOB-(PYHKITNHA YCIOKHIACTCS.

2. [Ipumep peanu3auiu KOHCTPYKTOPA C Bblauyei coo0LeHus.

STUDENT::STUDENT (char*NAME,int AGE,float GRADE)

{

strcpy(name,NAME); age=AGE; grade=GRADE;

cout<< \nKoHCTpyKTOp ¢ mapaMeTpaMu BbI3BaH AJist 00beKTa
<<this<<endl;

}

3. Cuaexyer mnpeaycMoTpeTh B MpOrpaMMe Bce BO3MOXKHBbIE CHOCOOBI BBI30BAa KOHCTPYKTOpa KONHPOBaHMS.
HanomuHaem, 4TO KOHCTPYKTOP KONMUPOBAHHUS BbI3bIBAETCH:

a) TP UCTIOJIb30BAaHUN OOBEKTA ISl MHUIIMAIM3ALNH APYTOTr0 00bEeKTa

[Ipumep.

STUDENT a(“MBanos”,19,50), b=a;

0) xormaa o0beKT nepenaeTes PyHKIMH 0 3HAYCHUIO

IIpumep.

void View(STUDENT a){a.Show;}

B) IIPU IIOCTPOCHUH BPEMEHHOT'0 00BEKTa KaK BO3BPAIAEMOr0 3HaUYEHHsT (QYHKIIMU

IIpumep.

STUDENT NoName(STUDENT & student)

{STUDENT temp(student);

temp.SetName(“NoName”);

return temp;}

STUDENT c=NoName(a);

4. B nporpamMe He00X0AMMO NPeRyCMOTPeTh pa3MellleHHe 00beKTOB KAK B CTATHMYECKOl, TAK U B IMHAMHYECKO
NaMATH, 2 TAK/Ke CO3aHHe MACCHBOB 00BHEKTOB.

IIpumepsl.

a) MacCHB CTYICHTOB pa3MeIaeTCsl B CTATHYECKON MaMATH

STUDENT gruppa[3];

gruppa[0].Set(“MBanos”,19,50);

U T.1.

I

STUDENT gruppa[3]={STUDENT(“UBanos”,19,50),
STUDENT(“TlerpoBa”,18,25.5),
STUDENT(“Cunopos”,18,45.5)};

0) MaccHB CTYJJCHTOB pa3MelaeTcs B JMHAMHUUECKOM aMsTH

STUDENT *p;

p=new STUDENT [3];

p-> Set(“MBanos”,19,50);

uT.a.



5. Ilpumep HCHOJIL30BAHNSA YKA3aTeJsl HA KOMIOHEHTHYI0 (pyHKIHIO
void (STUDENT ::*pf)();
pf=&STUDENT::Show;

(p[1]-*pH)();

6. IlporpamMma ucnoJib3yeT Tpu (paiiaa:

* 3aroJ0BOYHBIH h-daiin ¢ onpenenenneM Kiacca,
* Cpp-aiin ¢ peanmuzanueii kmacca,

* cpp-(aiii IeMOHCTPAITMOHHOI TPOTPaMMEI.

Jli1s mpenoTBpALIEHH MHOTOKPATHOTO BKIIFOYEHHs (haiiia-3aroioBKa CleayeT UCI0Ib30BaTh JUPEKTUBBI IPENPOLECCOpPa
#ifndef STUDENTH

#define STUDENTH

[l moayns STUDENT.H

sendif

Coaep:xkanue oryera.

1. TUTYnBHBIN JHCT: Ha3BaHWE NUCHUIUIMHBL, HOMEP W HAaUMCHOBaHHE PaOOTHI, paMmIIHsi, UMs, OTUYECTBO CTYICHTA; JaTa
BBIIIOJIHEHHS.

2. IocranoBka 3amaun. CiemyeT AaTh KOHKPETHYIO IOCTaHOBKY, T.C. YKa3aTh, KaKOW Kiacc HOJDKEH OBITh pealn3OBaH,
KaK¥e JOJDKHBI OBITH B HEM KOHCTPYKTOPBI, KOMITOHSHTHI-(DYHKIIUH | T.1I.

3. OmpeneseHue MoJib30BaTeIbCKOTO Ki1acca ¢ KOMMEHTApHUSIMHU.

4. Peanu3aiusi KOHCTPYKTOPOB H JICCTPYKTOPA.

5. dparMeHT IPOrpaMMbl, TIOKA3bIBAIONINI HCIIOIB30BAHUE YKa3aTeNsd Ha OOBEKT U yKa3aTels Ha (YHKIIUIO C O0BICHCHUEM.

6. JIMCTHHT OCHOBHOH MPOTrpaMMbI, B KOTOPOM JOJDKHO OBITh YKa3aHO, B KaKOM MECTE M KAaKOW KOHCTPYKTOp WA
JIECTPYKTOP BBI3BIBAIOTCS.

Ipunoxkenune. BapuanrTsl 3aganuii.
OmnucaHus 4JeHOB - JAHHBIX M0JIb30BATEIbCKHX KJIACCOB

1. CTYAEHT

ums — char* 2. CIIY KA

Kypc — int ums — char* 3. KAJIPbI

ot — int(bool) BO3pact — int ums — char*
pabouwmii ctax —int  HOMep 1exa — int

4. U3AEJIUE paspsia — int

ums — char* 5. BUBJIMOTEKA

umdp — char* ums — char* 6. OK3AMEH

KOJIMYECTBO — int aBTop — char* ums cryneHrta — char*
croumocts — float  nmara —int

7. AIPEC OLIEHKA — Int

nms — char* 8. TOBAP

ymuna — char*® nms — char* 9. KBUTAHLIMA

HOMeEp JoMa — int KOJIMYECTBO — int HOMep — int
croumocts — float  mara — int

10. IEX cymma — float

nms — char* 11. TIEPCOHA

HavaJbHUK — char™® nms — char* 12. ABTOMOBIJIb

KOJIMIECTBO BO3pacT — int Mmapka — char*

paboraromux — int o — int(bool) MOIIHOCTB — iNnt

croumocsk — float

13. CTPAHA

ums — char* 14. )XKUBOTHOE

¢dopma nms — char* 15. KOPABJIb

npasnenus — char*  kiacc — char* umst — char*

mromans — float cpenHui Bec — int BOJIOM3MEILIEHHE — int

Tin — char*



Jabopamopnas paboma?7. Koncmpykmopul u 0ecmpykmopbl.

eau padoTsl:

1.0cBouTh Ha MPAaKTHUKE CO3JaHUE TOIH30BATEIECKAX THIIOB.

2.BrisicHUT, Ha3HauUeHHWE W NPUHIUIBE pabOTHl  KOHCTPYKTOPOB W JECTPYKTOPOB, @ TaKKe SKCICPUMEHTAIBFHO
OTIPENICITUTE CUTYaIll! KOTIa OHHU BBI3BIBAIOTCSI.

3.BrrsicHUTh BIUSHEE cienn(UKaTopa JOCTyIa Ha JOCTYITHOCTH MOJICH W METO/IOB BHYTPHU M U3BHE KIIacca.

3amanme:

1.Co3aats knacc "CryaeHT" coaepKallyro ClIeIyoIie MoJs:

*MM$I CTyJICHTa

*0TYECTBO CTYJEHTA

samunuro cTyseHTa

*TOJ] POXKJICHUS

sTpymma

2.0npenenuts KOHCTPYKTOP I WHULOUAIM3ALUHM IoJed Mo yMmomdaHuio. OmpenenuTs

KOHCTPYKTOp € ITapaMeTpaMu U AeCTpykTop. HammcaTs TecTOBBIN puUMep.

3.lo6aBuTh B HauaJe Kilacca cnenu(uKaTop JocTyna private. 3amycTuTh nporpammy. Kaxue

BO3HHKJIM IIpoOsIeMbl? B KakiX HMEHHO MECTax MPOTrpaMMBbl U K YEMY 3aIpeIieH JOCTYII?

[Touemy? Kak ucripaBUTh BO3HHKIIIEE [TOJIOKEHHE?

4.Hanucaty uHTepdeiicHple QYHKIMU J0CTYyNa K MOJSIM Kiacca (MOJIyYUTh/33a1aTh 3HAUSHUE TOJIS), BHIHECS TIOJISI B CEKIHIO
private, pa3penmB AOCTYI K KOHCTPYKTOpaM, AeCTPYKTOpaM 1 HHTEep(eiCHbIM QyHKIUAM.

S5.IIpoBecTy Te e NEHCTBHS, YTO U B 3aJlaHNU 4, HO U3MEHHB private Ha protected. B uem pasnuna Mexay HUMHU?

6.BHecTH B KOHCTPYKTOPBI M JECTPYKTOp BbIIauy COOOLICHHWH Ha dKpaH O TOM, Kakas (QyHKuus ObUia BbI3BaHA. B Hawane u
KOHIIC OCHOBHOW IPOTpaMMBlI NOCTaBUTH BBIAYYy COOOLICHWH O Hadajle W KOHLE  HPOrPaMMEL. BersicHuts  KOTZA
MIPOMCXOIUT BBI30BOB KOHCTPYKTOPOB U JECTPYKTOPOB.

7.100aBUTH B KJIACC CBOMCTBA JJIsI HHKATICYJISIIIAU TIOJICH.

8.Pe3ynbpTatsl 1abopaTtopHOil paboThl 0POPMUTE B BUAE IPOTOKOIIA.

KoHTposbHbIe BONPOCHI:

1.HazHaueHue KOHCTPYKTOPOB U AECTPYKTOPOB.

2.Korna BbI3bIBaIOTCSA KOHCTPYKTOPHI M JecTpyKTophl. [loueMy caenano TakuM oGpazom?

3.B uem omimuns MexIy crerudukaTropamMmu goctyma private, protected, public eciu knacc He Hacnemyercs ?
4.3ayeM HyXHbI HHTEp(EHCHbIe QYHKIIMU?

5.Ha3nauenust v npuHIUI (GyHKINOHUPOBAHUS CBOMCTB.

Jabopamopnaa paboma 8. IIpocpammuposanue na C++ ¢ ucnonv3osanuem knaccos. Ilepezpyzxa onepamopoe
Hens pa6oThi: 3HAKOMCTBO ¢ 00BEKTHO-OPHUCHTUPOBAHHEIM ITporpaMMupoBanueM B C++. M3ydeHne o0muX MOHATHI O
KJlaccax - oIl Klacca, MeTobl Kiacca (KOHCTPYKTOP, IECTPYKTOP H Apyrue MeTonsl) [1, c. 264-289].

W3yuyeHne BO3MOXKHOCTH Tieperpy3ku onepatopos B C++ [1, ¢. 294-303].

3aganne. CornacHo BapuaHTy (Ta0i.16.1) 3amanus HanucaTh porpamMmy Ha si3bike C++.

Tabnmma 16.1. BapuaHTel HCXOIHBIX JaHHBIX IS 1a00paTOPHOI paboTHI



Bapuant 1

Knace Ynenst Memoost Onepamopst nepezpy3ku
Kacea
Kommnexkcnoe | Jleficren- |Koncrpykrop, Cnosende (+), BelMMTAHHE (=),
HHCIO B TeNLHAA X || JeCTpyKTOp, meTo] |ymHomenue (*), genenne (/)
anredpanveckoil [MHHMAad ¥ | BRIYHCIEHHA MOJYH | KOMILIEKCHBIX HHCEe,
(hopme a=x+ y-i |HACTH KOMIUIEKCHOIO MHCNA W (YBEIHYEHHE HA 1 (++)
Yyuena “a . MeTo]  BeiBoja|AcHCTBHTENBHOM, MHHMOH
KOMILIEKCHOTO uHena  [4acTH

Hexoonse dannme Pezynsmams

. -k CKCHEIE b+e
a b oc d KOMILICKCHBIE| o 3
YHCIA @
YeenuunTe Ha | JelcTBHTENEHYID H MHHMYIO 9aCTh &

+b-d . HAATH MOOYIE 4HCna K.

Bapuaur 2
Krace Hnenst kiacea Memoous Onepamopst nepezpy3su
ObuxaoseHHan | Yncanrens 1 Konerpykrop, Crnomenne (+), BRIMHTAHKE
Apods SHAMEHATEN b JEeCTpyKTOp, Metod  |(-), yMHOmeHRe (*),
cokpamenue apobu, |aenenue (/) apodei
METOJ BRIBOJA JPODH

Hexodnsie dannsie Pesynsmamst
ac e gk a.c
Jans gpodu BT R T RS (e k
P bd ' f h'l g M| ﬂ——‘_Ha IKPAH BHIBECTH
e Lh 1)
f
HECOKPANIEHHYH) W COKpALLEHHYHO Apods £
Bapuanrt 3
Knace |Ynenst knacca Memoow Onepamopsi REPezpyIKu
Bektop (3 Kouerpykrop, AecTpykrop, Cnokenne (+), ckanspHoe
OPAMOYIOALH  |METO/ BRIBOJA BEKTOPA, (%) u BekTOpHOE (*)
Bl METO/ BRYHCIEHHA 1IHHBI NPOH3BEACHHA BEKTOPOE
JEKApTOBLIE BEKTOPA
KOOPAHHATEI
Hexoonwe dannse Pesyismams
a={ay,ay,a-} r=fa+b)xe; I=fa+clc
b={b. b, b} Haiiti JnMHBl HCXOOHBIX M PE3VIETHPYIOWETO BEKTOPOB
C={Cr, Cp 02/
Bapuant 4
Knace Wrennt Knacca Memoos Onepamopsi REPezpyIKu
Marpuua  |PasmepHocTs Konerpyerop, aecrpykrop, | Clrosenne (+), BRIMHTaHHE
MATPHLEL, METO/A BRIBOJAA MATPHUEL, |(-), YMHO#eHHE (*) 2-x
ANEMEHTRI METO/ BRIMHCIEHHA MAaTPHLL, YMHOKEHHE
Mﬂ'[]'llrlll.bd U]IPC,U,C_II{]'I'G.IIH }131]‘:11u.h| Ma’[plrlllh] Ha 4HCIO
Hexoonsie ditbie Pezynsmamu
A= 5 1 T C=2(A-B)(A>+ B)
=10 -2 1
Haiitu |C

o2 1)
Bapunanr 5
Kmace Hienst K1acea Memods Onepamopsi Repezpy3u

[Ipaman KoopanHate Konctpykrop, [Iposepra napaniensHOCTH
JBYX TOMER JECTPYRTOP, METO] 2* npamsix (| ), onpesenedne
fxfyf) u(x2,¥2) |BEIBOAA YpPABHEHUA YINA MEKIY 2-MA NPAMBIMH

npaMoii (%)
Hexoonete dannme Pesyiaomamm

[Ipaman AB: BrisecTH ypaBHEHHA NPAMBIX THHKI. Ecan npameie

Afxa,ya), Bixb,yb) HE NAPAUIEAbHEL TO HATH H BRIBECTH YTOI MEKLY

[lpaman CD: HHMH

Cixe.ye), Dixd, yd)

Jabopamopnas paboma 9. Hacneoosanue. Bupmyanonvie pynxuyuu. Ionumopgpuszm
Ilens 3amanus:



1) Co3manue KOHCOJILHOTO IPUIIOKEHHS, COCTOSIIETO U3 HECKOIBKMX (DAMIOB B cHCTEME porpaMMupoBanus Visual
Studio.

2) Co3znanme vepapXur KJIACCOB € MCIOIB30BAHHEM MTPOCTOTO HACIIEIOBAHUS U aOCTPAKTHOTO Kiracca.

3) Hsyuenwne nonmMopdusMa u BUPTYaIbHBIX METOIOB.

Xo00 pabomut
3anaua

ba3oBhIii knacc:

MAIIINHA
TOproBas._Mapka - string
YHCIO_IIJIHHAPOB - iNnt
MOIIHOCTH - int
Co3nmats nponssoansiii kimacc [PY30BUK, no6aBuB B HETo0 XxapaKTepUCTHKY TPY30II0JHEMHOCTH Ky30Ba
THMA int.

1. Cospats mycroit mpoexr.

2. Jlo6aButs B npoekT Kinacc Object.

3. B oaiin Object.h BBecTH cremyromee onucanue abeTpakTHOro Kiacca Object:

#pragma once class

Object

{

public:

Object(void); public:
~Object(void);
virtual void Show()=0;//arcTto BupTyanbHas GyHKIHU

4. ®aiin Object.cpp OCTAaBUTEH 6€3 H3MECHEHHS.

5. Jlo6asuts B nipoekT Kiacc Car, yHacjie0BaHHbIH 0T kimacca Object. B knmacce nepeonpeneanTs MeTos
Show().

6. B daiine Car.h momkHO 6HITH ClEAyIOIIEE OMHCAHKE KIacca
#pragma once

#include "object.h" #include
<string> #include <iostream>
using namespace std; class Car:

{

public Object

public:

Car(void); public:
virtual ~Car(void);
void Show();//bynkius aus mpocMoTpa aTpruOyTOB Kilacca ¢ moMolipto ykaszatesst Car(string,int,int);
Car(const Car&);
string Get_mark(){return mark;} int
Get_cyl(){return cyl;}
int Get_power(){return power;} void
Set_mark(string);
void Set_cyl(int); void
Set_power(int);
Car& operator=(const Car&);
friend istream& operator>>(istreamé&in,Caré&c); friend ostream&
operator<<(ostreamé&out,const Car&c);

protected:

string mark; int cyl;
int power;

7. B aiine Car.cpp J0JKHO GBITH ClIELyIOIIEe ONpeieieHHe METOI0B KJlacca
#include "Car.h"

Car::Car(void)

{



mark="",
cyl=0;
power=0;

}
Car::~Car(void)

{
}
Car::Car(string M,int C,int P)
{
mark=M;
cyl=C;
power=P;
}
Car::Car(const Car& car)
{
mark=car.mark;
cyl=car.cyl;
power=car.power;
}
void Car::Set_cyl(int C)
{
cyl=C;
}
void Car::Set_mark(string M)
{
mark=M;
}
void Car::Set_power(int P)
{
power=P;
}
Car& Car::operator=(const Car&c)
{
if(&c==this)return *this;
mark=c.mark; power=c.power;
cyl=c.cyl;
return *this;
}
istream& operator>>(istream&in,Car&c)
{
cout<<"\nMark:"; in>>c.mark;
cout<<"\nPower:";in>>c.power;
cout<<"\nCyl:";in>>c.cyl; return in;
}
ostreamé& operator<<(ostream&out,const Car&c)
{
out<<"\nMARK : "<<c.mark;
out<<"\nCYL : "<<c.cyl;
out<<"\nPOWER : "<<c.power;
out<<"\n";
return out;
}
void Car::Show()
{
cout<<"\nMARK : "<<mark;
cout<<"\nCYL : "<<cyl,
cout<<"\nPOWER : "<<power;
cout<<"\n";
}

8. Jlo6asuts B npoexT aiin Lab5_ main.cpp u nposeputs paboTy kinacca Car. JIjg 3TOro Hy’HO CO3/1aTh
nepeMeHHyI0 kiacca Car, BBECTH M BBIBECTH 3HAYCHUS aTpUOYTOB ATOH IIEpeMEHHOM:
#include "Object.h" #include
"Car.h" #include <string>



#include <iostream> using
namespace std; void main()

{

Car a;

cin>>a;

cout<<a<<endl;//BeIBOZI ¢ mOMOIIBIO TIeperpykeHHOH oneparmu Object *p=&a;
p->Show();//BeiBoz ¢ OMoIbI0 MeTona Show() u ykazarens

9. OTKOMHI/IHI/IpOBaTL " BBITNIOJIHUTB IMIPOTpaMMy.

10. J1o6aButs B mpoext kmacc Lorry, yHacnenoBanHblif ot kmacca Car. B k1acce mepeonpeneauTh MeTos
Show().

11. B ¢aiine Lorry.h nomxHo 6BITH CleyIOIIee OMMCAHME KITacca

#pragma once #include
"car.h" class Lorry :

{
public:

public Car

Lorry(void); public:

protected:

~Lorry(void);

void Show();//byukius st mpocMoTpa aTprOYTOB Kilacca ¢ MOMOIIbI0 ykaszaterst Lorry(string,int,int,int);
Lorry(const Lorry &);

int Get_gruz(){return gruz;} void

Set_Gruz(int);

Lorry& operator=(const Lorry&);

friend istream& operator>>(istream&in,Lorry&l); friend ostream&

operator<<(ostream&out,const Lorry&l);

int gruz;

h

12. B ¢aiine Lorry.cpp 10mKHO GbITE Clle/yrollee ONMCAHUE Kiacca

#include "Lorry.h"
Lorry::Lorry(void):Car()
{

}

gruz=0;

Lorry::~Lorry(void)

{
}

Lorry::Lorry(string M, int C, int P, int G):Car(M,C,P)

}

gruz=G;

Lorry::Lorry(const Lorry &L)

mark=L.mark; cyl=L.cyl;
power=L.power;
gruz=L.gruz,

void Lorry::Set_Gruz(int G)

{
¥

gruz=G;

Lorry& Lorry::operator=(const Lorry&sI)

if(&l==this)return *this; mark=Il.mark;
power=l.power; cyl=l.cyl;
return *this;

istream& operator>>(istream&in,Lorry&sI)



cout<<"\nMark:"; in>>l.mark;
cout<<"\nPower:";in>>l.power;
cout<<"\nCyl:";in>>l.cyl;
cout<<"\nGruz:";in>>l.gruz; return in;

ostream& operator<<(ostream&out,const Lorry&I)

out<<"\nMARK : "<<l.mark;
out<<"\nCYL : "<<l.cyl;
out<<"\nPOWER : "<<l.power;
out<<"\nGRUZ : "<<l.gruz; out<<"\n";
return out;

void Lorry::Show()

{

cout<<"\nMARK : "<<mark;
cout<<"\nCYL : "<<cyl;
cout<<"\nPOWER : "<<power;
cout<<"\nGRUZ : "<<gruz; cout<<"\n";

13. TIpoeputs paboTy kmacca Lorry. JIas 3TOro Hy’HO CO3/1aTh MEPEMEHHYIO KiIacca Lorry, BBECTH M BHIBECTH
3HAYCHUS aTpHOyTOB STON EPEMECHHOM:

#include "Object.h™ #include
"Car.h" #include <string>
#include <iostream> using
namespace std; void main()

Lorry b;

cin>>hb;

cout<<b<<endl;//BBIBOJI C TOMOIIIBIO TICPETPYKECHHOM onepanuu p=&b;
p->Show();//BeiBoz ¢ momMomIbio MeTona Show() 1 ykazarens

14. OrkoMIUIMPOBATH U BHIMOJHUTH IPOIPAMMY.

15. Jlo6aButh B ipoekT Kimacc Vector, KOTOpbIii GyIeT cojiepKaTh yKazaTellu Ha 00bEeKThl a0CTPAKTHOrO
knacca Object.

16. B ¢aiin Vector.h BBecTH crenyroniee onucanue kacca Vector:
#pragma once

#include "object.h" #include
<string> #include <iostream>

using namespace std; class Vector

{
public:

public:

Vector(void);//korcTpyKTOp 6€3 mapamMeTpoB
Vector(int);//KOHCTPYKTOp KOTHPOBAHHSI

~Vector(void);//necTpykTop
void Add(Object *);//nobaBieHne sneMeHTa B BEKTOP
friend ostreamé& operator<<(ostream&out,const Vector&);//onepauus BeiBoa private:
Object**beg;//yka3aTenb Ha NePBbIA IEMEHT BeKTOpa Nt size;//pazmep
int cur;//Tekymas no3uus

17. B ¢aiin Vector.cpp BBecTH cliefiyiolee onpesieleHne MeToI0B Kiacca Vector:

#include "Vector.h"
//koHCTpYKTOp O3 mapamerpoB Vector::Vector(Void)



beg=0;

size=0;
cur=0;
}
/[nectpyxrop

Vector::~Vector(void)

if(beg!=0)delete [] beg; beg=0;
}

//koHCTpPYKTOp ¢ mapameTpamu Vector::Vector(int n)

beg=new Object*[n]; cur=0;
size=n;
}

//mo6asnenue 00beKTa, Ha KOTOPHIH yKa3piBaeT ykaszatens p B Bekrop Void Vector:: Add(Object *p)

{

if(cur<size)

beg[cur]=p;
cur++;
}
}

/loneparust BeIBOIA
ostream& operator<<(ostream&out,const Vector&v)

{
if(v.size==0) out<<"Empty"<<endl;
Object **p=v.beg;//yka3zarens na ykazarens tuna Object for(int i=0;i<v.cur;i++)
}
return out;
}

(*p)->Show();//Bb130B MeTOa Show() (To31HEE CBI3bIBAHUE) p++;//TIepeIBUraeM yKa3aTelb Ha CIIEAYIOUIHA 00bEKT

18. Mposepurs paboty kimacca Vector. {1 5TOro HY’KHO CO31aTh IEpeMEHHY0 Kinacca Vector, 106aBUT B HETO
00BEKTHI Pa3HBIX KJIACCOB U3 MOCTPOSHHOW HEPAPXUH U BBHIBECTH 3HAUYCHUS JIIEMEHTOB BEKTOPA.
#include "Object.h" #include
"Car.h" #include "Lorry.h"
#include "Vector.h" #include
<string> #include <iostream>
using namespace std; void main()
{
Vector v(5);//Bextop u3 5 anemenToB Car a;//00beKT
kiacca Car
cin>>a;
Lorry b;/l 06wexT kimacca Lorry cin>>b;
Object*p=&a;//cTaBuM yka3aTenb Ha 00BeKT Kiacca Car
v.Add(p);//no6aBnsieM 00BEKT B BEKTOP
p=&b;//cTaBuM yKka3zatenb Ha 00beKT kiacca Lorry v.Add(p);
//mo6aBisieM 0OBEKT B BEKTOP cOut<<v;//BBIBOJ BEKTOpA

}

BapuanTtst

‘Ng ‘ 3aganne




BasoBsrii knacc:

ITAPA YHCEIJI (PAIR)

IMepBoe_gwmco (first) - int

Bropoe_umcio (second) — int

OmnpenennuTs METOABI N3MEHEHHSA NOJICH U cpaBHEeHUS nap (mapa pl Gompmie mapsl p2, eciu (pl.first>p?2. first) ||
(p1.first==p2.first &&pl.second>p2.second).

Co3pats nponssoansiit kiace JJIPOBb (FRACTION), ¢ monsmu Lenass gactp uncia u

Jpobnas_wacTth uucina. OnpeaenauTs MOJHbIH HA00p METOJIOB CPAaBHEHHS.

basosslii kacc:

I[TAPA UHCEJI (PAIR)

IMepBoe_gwmco (first) - int

Bropoe_umcio (second) — int

OrmpeenmuTh METOI6I H3MEHEHUS IOJIEH M BBIYUCIICHHS Tpou3BeieHus ynceln. Co3aath
npousBonubiii Kitacc [IPAMOYI'OJIBHUK (RECTANGLE), ¢ momsmu- ctopoHamu. OnipeienuTh
METOJIbI IS BBIYUCIICHHS IUTOMIAIH 1 IIEpUMETpa NPsIMOYTOIEHHKA.

bazoBbiit kimacc:

IMAPA_YUCEIJI (PAIR)

IepBoe uwmcno (first) - int

Bropoe_uucio (second) — int

OmnpenennTs METOABI N3MEHEHHS TOJICH U BBIYHCICHUS IPOM3BEICHIUS YMCEII.

Co3znaTh NpOU3BOAHBIN Ki1acce HPHMOYFOHBHLIPI_TPEYFOHBHHK (RIGHTANGLED), ¢ mossimu-
kareTamMu. ONpeIeNnuTh METO/T BEIYUCICHUS THIIOTECHY3EI.

Bazossrii kimacc: [IAPA_UYHWCEJI (PAIR)

IMepBoe _uwmcno (first) - int

Bropoe_uucio (second) — int

OmnpenennuTs METOABI N3MEHEHHS TIOJICH U OTiepanuio ciaoxeHus map (a,b)+(c,d)=(a+b,c+d) Coznmats
npousBoaHbli kitacc KOMIIUUNIEKCHOE YUCJIO(COMPLEX), ¢ monsimu JleficTBUTEIbHASL 9acTh_dYHCIA U
Muumasi_dgacth_uwncia. Onpenenuth onepaiuu ymuoxxerus (a,b)*(c,d)= (a*c-b*d, a*d+b*c) u Beruntanus

(a,b)-(c,d)= (a-b, c-d)

bazosriii kacc:

ITAPA YHCEJI (PAIR)

IMepBoe_uwmcio (first) - int

Bropoe uncio (second) — int

Omnpenenuts METObI M3MEHEHHS TI0JIei U onepanuio cioxenus nap (a,b)+(c,d)=(at+b,c+d) Coznath npon3BoaHbII
ximacc IEHEXXKHASL CYMMA(MONEY), ¢ noxssmu Py6iu u Konetiku. [Iepeonpenenuts oneparuio CIOXeHU U
OIIPEACIUTD ONCpal BBIYUTAHUSA U JCJICHUA JCHC)KHBIX CYMM.

bazoBriii kacc:

IMTAPA_YHCEII (PAIR)

Ieproe uwmco (first) - int

Bropoe uncio (second) — int

Onpenenuts METOIBI U3MEHEHHSI TTOJISH U OTIepaIyio cliokeHus nap (a,b)+(c,d)=(a+b,c+d) Cozgath
npousBoHbIH kiacc JJJIMHHOE YMCIIO(LONG), ¢ monsimu Crapiiasi_dacTh_4Yucia U
Mrnammas_yvacts_yucina. [lepeornpeaenuts onepanuio cloXeHus

" ONPCACIIUTD ON€palll BEIYUTAHUSA U YMHOXKCHHUA.




bazosrrii kimacc:

IMTAPA _YMCEJI (PAIR)

IMepBoe_gwmco (first) - int

Bropoe_umcio (second) — int

Omnpenenuts METOIbI MPOBEPKH HA PABEHCTBO U ONEPAIMIO IEPEMHOXKEHUs moJjieil. Peann3zoBarh
olepanuio BEIYUTaHus map mo Gopmyie (a,b)-(c,d)=(a-b,c-d)

Cosnats nponssoansiii kiace [IPOCTAA JTPOBb(RATIONAL), ¢ momsmu Yncnurens u 3HaMeHATENb.
[MepeonpeeuTh ONEPAIUIO BHIYUTAHHUS U OTPEICITUTh ONEPAUH CIIOKESHUS

U YMHOKEHHUS TIPOCTHIX IPOOEHi.

bazoBbiii kinacc:

TPOMKA YKCEJI (TRIAD)

IMepBoe_gwmco (first) - int

Bropoe_umcio (second) — int

Tpetse_uwmcno (third) - int

OmnpenennuTs METOABI N3MEHEHHS NIOJICH ¥ CPAaBHEHHUS TPHAJIBL.

Co3nats nponssoansiii kimacc DATE ¢ monsmu rox, mecsii 1 uncio. OnpeaenuTs NOTHEIH Habop omeparuit
CpaBHEHHUsI JaT.

basoBsIii knacc:

TPOMKA UHCEIJI (TRIAD)

IMepBoe uwmcno (first) - int

Bropoe_uucio (second) — int

Tpetbe_umcno (third) - int

OmnpenenuTts METOABI H3MEHEHHS NOJIeH U CPaBHEHUS TPHAJIbL.

Co3znatb npousBoausblii kiacc TIME ¢ monsiMu yackl, MEHYTHI M ceKyHIbI. OnpeenuTh NOJIHBIH Ha0Op onepanuit
CpaBHEHHs BPEMEHHBIX IPOMEKYTKOB.

10

BazoBsiit kmacc: TPOMKA _UHCEJ

(TRIAD)

IMepBoe _uwmcno (first) - int

Bropoe_uucio (second) — int

Tpetse_umcino (third) - int

OmnpenennuTs METOABI H3MEHEHHS MOJIeH U yBeIWdIeHUs moel Ha 1.

Co3nats nponssoassli kiacc DATE ¢ monsimu rof, mecs u uncio. Ilepeonpenennts MeTOAbI
yBEJIMUEHH 1oJieH Ha | ¥ oIpenennTs METOI yBeITMUEHHS JaThl Ha N JHEH.

11

basoBsIii knacc:

TPOMKA YMCEJI (TRIAD)

IMepBoe_amcio (first) - int

Bropoe umucio (second) — int

Tpetse_umcino (third) - int

OmnpenennuTs METOABI H3MEHEHHS MOJIeH U yBeIWdIeHUs noel Ha 1.

Co3nats npousBoassii kiacc TIME ¢ monsimu 9ackl, MUHYTHI B CeKyHIBI. [lepeonpeaenuTs MeTOb! YBETHUCHHS
nojsiei Ha 1 ¥ onpenenuTs METOMbI YBEIMUEHUS HA N CEKYHJ U MUHYT.

12

ba3zoBnlii k1acc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacr (age) — int

OmnpenenanTs METOABI N3MEHEHHS MOJIEH.

Co3nmats nponssoansri kimacc STUDENT, nmeromuii mosne rox o6y4uenus. OnpenennTs METOIbI H3MEHEHNUS
1 YBEIMUCHHUS rojJia 00yIeHHs.
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BasoBsrii knacc:

YEJIOBEK (PERSON)

Wms (name) — string

Bospacr (age) — int

Omnpenenuts METOAbI N3MEHEHHS TIOJICH.

Co3nats nponssoansiit ktacc EMPLOYEE, umerormmit osst JommkHOCTS — string n Oxmaz

— double. OnpenenuTh METOIBI M3MEHEHHMS TIOJIEH M BRIYHCIICHUS 3apIUIaThl COTPYAHUKA IO (GOpMyIIe
Oxunaa+IIpemus(% ot oknana).

14

bazoBwrii kimacc:

YEJIOBEK (PERSON)

Wms (name) — string

Bospacr (age) — int

Omnpeaenuts METOIbI H3MEHEHHS TIOJIEH.

Cosnatpe nipomssoanbiii kitacc TEACHER, umerommit mosst [peamer — string u Kosmaectso gacos — int.
OmnpeneanTs METOAbI U3MEHCHHS TOJICH, a TAKXKE YBEIUYCHUS U YMEHBIIICHUS

YJacoB.

15

bazoBriii kacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacrt (age) — int

Omnpenenuts METOAbI U3MEHEHHS TIOJIEH.

Co3znartb npousBoauslii kitacc STUDENT, nmeromnit nonst [Ipeamer — string u Onenka — int. Onpenenntsb
METO/IbI U3MEHEHUS MOJIEH U METO/I, BBIIAIOIIUI COOOIIeHNE O

HEYJOBJIETBOPUTEILHOU OLICHKE.

KOHmpOJleble eonpocol

Kakoii ximacc HazpIBaeTcst aOCTPaKTHBIM?

Kakoit MeTo Ha3pIBaeTCSA YUCTO BUPTYaIbHBIM? UeM OH OTIMYaeTCs OT BUPTYAIbHOTO MeToza?
Jlnist gero npenHa3HaueHbl aOCTPaKTHBIE KITACChI?

UYro Takoe nojauMopdHbie GyHKIHMU?

YeMm nonuMophu3M OTIINYAETCS OT MPUHIKIA OJCTAHOBKH?

IIpuBecT mpuMeps! HepapXuil C HCIOIH30BAHUEM a0CTPAKTHBIX KIIACCOB.

S Uk wihE

~

[MpuBectn npumeps! MOTMMOPGHHBIX QyHKINA.
8. B kakux ciry4asx UCIIOJIb3yeTCsI MEXaHNW3M IT03/IHETO CBSI3bIBAHMUS?

Jabopamopnaa paboma 10. Illabnonst

1. IHens 3a0anusn:

3amaua

[1- moc

1) Cosnmanne KOHCOIBHOTO MPHIIOKEHHUS, COCTOSIIETO M3 HECKOJIBbKUX (DAilyioB B cCHCTEME POrPaMMUPOBAHHUS

Visual Studio.
2) Peammsarus mabioHa Kiacca-KOHTEHHEpa.

Xo0 pabomul

1. Knacc- xontetinep BEKTOP c sanemenTamu tumna int. PeanisoBatsb
onepanuu:

Tyna [0 UHIEKCY;

() — onpenenenue pa3mMepa BEKTOpa;
+ 9ncino — H06ABIIAET KOHCTAHTY KO BCEM 3JIEMEHTAM BEKTOPA,

1. Tlomp3oBarenbckuii kiace Time aist paboOTHI ¢ BpeMEHHBIMH HHTEpBaNaMu. MHTepBan

JIOJDKEH OBITh TIPEJICTABIICH B BHJC IBYX ITOJICH: MUHYTHI THUIA int ¥ CEKYHIBI THMA int.




IIPH BBIBOIE MUHYTHI OTIEISIOTCSA OT CEKYH[] IBOCTOUNEM.
1. Cozgatp mycTO! MPOEKT.

2. JloGamuts B Hero ¢aitn Vector. h.

3. B ¢aiin Vector.h tobaBuTh onmcanme napaMeTpU3NPOBAHHOTO Kitacca (mmadbioHa)
Bexrop:
#include <iostream>

using namespace std;
template <class T> //T - napametp ma6ioHa

class Vector

{

public:

//KOHCTPYKTOP C TapaMeTPaMHu: BBIICISCT MAMSTh MOJT S SJIEMEHTOB ¥ 3aIOHSCT MX //3HadeHreM Kk
Vector(int s, T Kk);

//KOHCTPYKTOp C MapaMeTpaMu

Vector(const Vector<T>&a);

//mecTpykTop

~Vector();

//omiepaTop NpUCBaBAHUS

Vector&operator=(const Vector<T>&a); //onepaliys 0CTyMa 10 HHISKCY

T&operator[](int index);
//oneparyst Ui 100aBICHNE KOHCTAHTEI
Vector operator+(const T k);
//oneparys, BO3BpaIiaomas JUIMHY BEKTopa
int operator()();
//meperpyKeHHbIC OTIepallii BBOIa-BhIBOIA
/I <> - yKka3pIBalOT Ha TO, YTO (HDYHKIIUSI SBIACTCS MAOIOHOM
friend ostream& operator<< <>(ostream& out, const Vector<T>&a); friend istream& operator>>
<>(istreamé& in, Vector<T>&a); private:

int size;//pa3zmep BekTOpa
T*data;//yx3aTenp Ha JUHAMUYECKUI MACCUB 3HAUYEHHI BEKTOpA
2

4. B aToT %e daiin 100aBUTH ONpeiesIeHHEe METOA0B ITapaMeTPU3NPOBAHHOTO Kilacca

Bexrop:
/onpeneneHne GyHKIUIH

//KOHCTPYKTOP C MapameTpaMu

template <class T>
Vector<T>::Vector(int s, T k)
{

size=s;

data=new T[size];

for(int i=0;i<size;i++)
data[i]=k;

//KOHCTPYKTOP KOTHPOBAHHSI
template <class T>
Vector<T>::Vector(const Vector&a)
{. -

size=a.size;

data=new T[size];

for(int i=0;i<size;i++)
data[i]=a.data[il;

/[nectpykrop



template <class T>
Vector<T>::~Vector()

{

delete[]data;

data=0;

}

[lonepanyist ipricBauBaHusI

template <class T>
Vector<T>&Vector<T>::operator=(const Vector<T>&a)

if(this==&a)return *this;
size=a.size;

if (data!=0) delete[]data;
data=new T[size];

for(int i=0;i<size;i++)
data[i]=a.data[i];

return *this;

}

//omiepatiyst 10CTyMa M0 UHACKCY
template <class T>
T&Vector<T>::operator[](int index)

{

if (index<size) return data[index];

else cout<<"\nError! Index>size";
}

//omepanust At 1oOaBICHUS KOHCTAHTEI
template <class T>

Vector<T> Vector<T>::operator+(const T k)//+k {

Vector<T> temp(size,k);/[ununmamnsupyem BpeMeHHbII BekTOp TH00bIM 3Ha4YeHHeM for (int i=0;i<size;++i)
temp.data[i]=data[i]+k;

return temp;

}

//onepaum{ JUIA TIOJTYYCHU S JJIMHBI BEKTOpa

template <class T>

int Vector<T>::operator ()()

{

return size;

}

//onieparuu 71 BBOJIa-BBIBOJIA

template <class T>

ostream&operator<< (ostream&out,const Vector<T>&a)
{

for(int i=0;i<a.size;++i)

out<<a.data[i]<<" ";

return out;

}

template <class T>

istream&operator>> (istream&in,Vector<T>&a)

for(int i=0;i<a.size;++i)
in>>a.data[i];
return in;

}

5. JloGaButs B mpoekt ¢aiir lab7 main().cpp ¢ GpyHKIHeHr main(), B KOTOPOH BBIIOTHUTH
TECTUPOBAaHUE NaPaMETPU3NPOBAHHOTO Kiacca Bexrop ans

CTaH):[apTHOFO THUIIa JaHHBIX.
#include "Vector.h"



#include <iostream>
using namespace std;

void main()

{

//I/IHI/IIII/IaJ'II/I?)aHI/IH, BBO/JI U1 BBIBO/] 3HAYCHUI BCKTOpa

Vector<int>A(5,0);

Cin>>A;

cout<<A<<endl;

//MHMIHaT3anuUs U BBIBO 3HAUEHHI BekTopa Vector <int>B(10,1);
cout<<B<<endl;

//oneparyst MprCBauBaHUS
B=A;
cout<<B<<endl;
//mocTyT o UHAEKCY
cout <<A[2]<<endl;
//mony4eHue UIMHBI BEKTOpa
cout<<"size="<<A()<<endl;
//oniepariyst CII0KEHHUS ¢ KOHCTaHTOMN
B=A+10;
cout<<B<<endl;
}
6. JloGaButh B mpoekT kiacc Time ¢ MUHIMAaIbHOH ()YHKITHOHATEHOCTHIO
(KOHCTPYKTOPBI, AECTPYKTOP, ONEPALHsl IPUCBaUBAHHS, OTICPALNH BBOAA-BEIBOJIA).

st atoro B ¢aitn Time.h nobasnsiem onncanue Kiacca:
#include <iostream>

using namespace std;
class Time

{

public:

Time(void);

Time(int, int);

Time(const Time&);
Time&operator=(const Time&);
//meperpyKeHHbIC OTIepaIliy BBOIa-BHIBOIA

friend ostream& operator<< (ostream& out, const Time&); friend istreamé& operator>>
(istream& in, Time&); public:

virtual ~Time(void){};
private:

int min,sec;

Y

B ¢aiin Time.cpp no6aBisieM onpeesieHHe METOI0B Kilacca
#include "Time.h"

Time::Time(void)
{

min=sec=0;

}

Time::Time(int M, int S)

{

min=M;sec=S;

¥

Time:: Time(const Time&t)



t

min=t.min;

sec=t.sec;

Yoo .
Time&Time::operator =(const Time &t)
{

min=t.min;

sec=t.sec;

return*this;

}

ostream&operator<<(ostream&out, const Time&t)

{

out<<t.min<<" : "<<t.sec;

return out;

}
istream&operator>>(istream&in, Time&t)
{

cout<<"\nmin?"; in>>t.min;
cout<<"\nsec?";in>>t.sec;

return in;

}

7. B ¢ynxmuro main() 7o6aBUTE OIlepaTOPHI IS TECTHPOBAHUS Kitacca Time:
Time t;
cin>>t;

cout<<t;
8. B wiacc Time g00aBisieM METOIbI Vsl peaiu3aiuu onepaiuii kouteinepa. B kimacce BEKTOP ompeneneHa
oreparys + Yuciio, KOTopas 100aBsieT KOHCTAHTY KO BCEM dJIeMeHTaM KoHTeiiHepa. [103ToMy Heo0X01umMo
OIIPEJICTUTH OTEPALUIO + YUCIIOo JJIst Kiacca Time. DTo MOKHO clienath cieyromum oopazoM. B onucanne
kiacca Time

(daitn Time.h) robaBuTH MeTO
Time operator+(Time k);

B ¢aiin Time.cpp 106aBUTE peann3aIiio 3TOT0 METOAA:
Time Time::operator+(Time k)

{

int t=min*60+sec;

int kt=k.min*60+k.sec;
t+=kt;

Time temp(t/60,t%60);
return temp;

}

9. [Ilporectupyem cioxenue ais kiaacca Time. st atoro gykiuro main() no6aBum

OIIEepaTOpPHI:
int k;

cout<<"k?";
cin>>k;
Time p;
p=t+k;

cout<<p;
10. BrINOJHAM TECTHPOBAHUE MApaMETPU3UPOBAHHOTO Kitacca BexTop s



I10JIb30BATEILCKOr0 TUITA JaHHBIX Time.

cin>>t;
cout<<t;

Vector<Time>A(5,1);
Cin>>A;
cout<<A<<endl;
Vector <Time>B(10,t);
cout<<B<<endl;

B=A,

cout<<B<<endl;
cout <<A[2]<<endl;

cout<<"size="<<A()<<endl;
B=A+t;

cout<<B<<endl;
Bapuanmout

Neo  3anmanue
1  Kiacc- konreiinep BEKTOP ¢ anementamu tuma int.

PeanusoBaTh onepanyu:
[] — moctyna mo uHpgeKCy;
() — onpenenenue pasmMepa BEKTOpa;

+ 9qucio — ,HO6aBJ'I$[eT KOHCTAHTY KO BCEM 3JIECMCHTAM BEKTOPA;

[Monb3oBarensckuii kiace Time asst paboOTHI ¢ BpeMEHHBIME MHTEpBanamMu. MHTepBan
JIOJDKEH OBITh NPEZICTaBIICH B BU/E BYX HOJICH: MUHYTHI THIIA int ¥ CEKYHJIbI THIA int.
NP BBIBOJIE MUHYTBI OTJIEJISIIOTCSL OT CEKYH/I IBOCTOYHEM.

2 Kiacc- xonteitrep BEKTOP c sanmementamu tuma int.
PeanuzoBath onepauuu:
[]- mocryna no ungekcy;
int() — onpenenenue pasmepa BEKTOPa,;

+ BEKTOp — CJIOKEHHE DJIEMEHTOB BEKTOPOB a[i]+b[i];

IMome3oBarenbekmii kinacc Time it pabOTH ¢ BpEeMEHHBIMU HHTEpBaliaMu. MIHTepBan
JIOJDKEH OBITH MPEICTaBJICH B BUJIE ABYX TOJIEH: MHHYTHI THIA int ¥ CEKYH/IBI THTIA int.
MIPY BBIBOJIE MUHYTHI OTAEINIAIOTCS OT CEKYH/I IBOETOUUEM.

3 Knacc- xonreitnep BEKTOP ¢ anemenTamu Tuma int.
PeanuzoBate oneparuu:
[1 — nocryma mo unmgekcy;
+ BEKTOp — CJIOXKEHHE JIEMEHTOB BEKTOPOB a[i]+b[i];

+ 9ucio — no0aBIseT KOHCTAHTY KO BCEM 3JIEMEHTaM BEKTOpPa;

[Nonb3oBarensckuit knacce Time it paboTh ¢ BpeMEHHBIMHU HHTEpBaaMu. MHTEpBaI
JIOJDKEH OBITH TPE/ICTaBIICH B BH/E JIBYX TOJIEH: MUHYTHI TUIIA int ¥ CEKYHIBI THIA int.

IpY BBIBOAC MUHYTBI OTACISIOTCA OT CCKYH/] ABOCTOYUCM.



4  Kiacc- konreiinep BEKTOP ¢ anemenTamu tumna int.
PeanuzoBate onepanuu:
[] — moctyna mo unpgekcy;
() — ompenenenne pazmepa BEKTOPA;

* qucio — YMHOXKAET BCE JIEMEHTHI BEKTOPA Ha YUCIIO,

Ionb3oBarenbckuit knacce Time it paboTH ¢ BpeMEHHBIMH MHTEpBaNaMu. MHTepBan
JIOJDKEH OBITh IPEJICTaBIICH B BUJIE JBYX MOJICH: MUHYTHI THIIA int ¥ CEKyH/IbI THUIA int.

NP BBIBOJIE MUHYTBI OTJIENSIOTCS OT CEKYH/I ABOCTOUYHEM.
5  Kiacc- konreitnep BEKTOP ¢ anemenramu Tuna int.

PeanuzoBath onepauuu:
[] — moctyna mo unpgekcy;
int() — onpenenene pasmMepa BEKTOPa;

* BEKTOp — YMHOXEHHE 3JIEMEHTOB BeKTOpoB a[i]*b[i];

[Monp3oBarenbekuii kinace Time i pabOThI ¢ BpEMEHHBIMU HHTEpBaiamMu. MIHTEpBa
JTOJDKEH OBITH TPE/ICTaBIICH B BH/E IBYX TOJICH: MIHYTHI TUIA int U CEKYHIBI THIIA int.

IIpH BBIBOAC MUHYTBI OTACIISIIOTCS OT CCKYH ABOCTOYHCM.

6 Kiacc- konreiinep MHOXKECTBO c¢ anementamu Tumna int.
Peann3oBaTh OIeparyu:
[1 - mocryna mo ummgexcy;
() — ompeenenue pasmMepa MHOKECTBA;

+ — O6T>€,HI/IH€HI/IG MHOXXECCTB;

[Nomp30Barenbekuii kace Money Uit pabOTHI ¢ IEHSKHBIMU cyMMaMi. UHCII0 TOMKHO OBITh MPEICTABICHO IBYMS MTOJISIMHU:
tuna long s py0seit u Tuma int s korneek. J[poOHast yacTh YKcia IPH BBIBOJE HA SKPaH JOJDKHA OBITH OT/AEICHA OT IEI0MH
YaCTH 3aMsaToN.

7 Knacc- xonteitnep MHOXECTBO c snemenTamu tuma int.

PeanuzoBath onepanuu:
[1 — mocryma o uunekcy;
int() — onpenenenne pa3Mepa BEKTOpPa;
* — mepecedeHre MHOXKECTB,;

[Nomp30Batenbekmii kKiace Money Uit paboTHI ¢ IEHEKHBIMU CyMMaMi. UHCIIO TOIKHO OBITH TPEACTABICHO IBYMS TIOJISIMH:
tuna long s pyoneit u Tuma int s korneek. IpoOHast yacTh 4rcia MPH BBIBOJE HA SKPaH IOJDKHA OBITH OTIENICHA OT IeJION
YaCTH 3aMsaTON.

8 Knacc- xonteitnep MHOXECTBO c anemenTamu Trmna int.

PeanuzoBath onepanuu:
[1 — moctyna mo uHAEKCY;
== - IpoBEpKa Ha PaBEHCTBO;
> YHCNO — NPUHAJIEKHOCTD YKCIIa MHOXKECTBY;

[Monmp30Barenbekuii kiaacc Money it paboThI ¢ TEHEKHBIMUA CyMMaMH. UrCIIo JOKHO OBITh MPEACTABICHO JBYMS HOJSMHU:
tuna long muis pyoneit u Tuma int s koneek. IpoOHas yacTh YrciIa IPH BBIBOJE HA SKPaH JOJDKHA OBITh OTHENICHA OT LEN0k
YaCcTH 3aIsaTON.

9 Knacc- xonteitnep MHOXECTBO c snemenTramu Trima int.
PeanuzoBath onepanuu:

[1 - mocryna mo uHmgexcy;
I= - npoBepKa Ha HEPABEHCTBO;



< YHCJIO — IPUHALIECKHOCTH YHUCIIa MHOXECTBY;

IMonp30oBarensckuii ki1acc Money a1t paboThI ¢ AEHEKHBIMHA CyMMaMH. UHCII0 JOIKHO OBITH IPEICTABICHO ABYMS TIOJISAMHU:
tuna long s pyoneit u tTuma int s korneek. J[poOHas yacTh 4yrcia MpH BEIBOAE Ha SKpaH JOJDKHA OBITH OT/ACICHA OT IeJIoH
YacTH 3alATOM.

10 Knacc- konreitnep MHOXECTBO c anementamu Tumna int. Peanuzosatsb
orepanuu:
[1 — moctyna mo uHAEKCY;
() — onpenenenue pa3mMepa BEKTOpa; - — pa3HOCTh MHOKECTB;

[Monp3oBarensckuii kiacc Money 1u1st paboTHI ¢ AEHEKHBIMH CyMMaMH. YHCII0 JOIDKHO OBITh MPEACTABICHO IBYMS MOJISIMH:
tuna long misg pyoneit u Tuma int s xkomneek. IpoOHast yacTh 4rciIa IpH BBIBOJIE Ha SKPaH AOJDKHA OBITH OTHENEHA OT LeIoit
YacTH 3alATOM.

11 Kracc- xonreitaep CITMCOK c kmrodueBbIME 3HAaUSHUSAMH THHA int. Peann3oBaTh
OIepaLyH:

[1- moctyna no ungekcy;
int() — onpenenenue pasmMepa CIUCKa;
+ BEKTOp — CIIOKCHHE JJIEMCHTOB CITUCKOB a[i]+b[i];

[Nomp30Batenbekuii kKiace Money Uit pabOTHI ¢ IEHESKHBIMU cCyMMaMi. UHCII0 TOMKHO OBITh TIPEACTaBICHO ABYMS MTOJISIMU:
tuna long s pyoneit u Tuma int s korneek. IpoOHas yacTh 9rcia IpH BEIBOJC HAa SKpaH JOJDKHA OBITH OTAEJICHA OT IeNIon
YaCTH 3aIISTOH.

12 Knacc- xonreitaep CITMCOK c kimrodueBbIMH 3HAUCHUSIME THNA int. Peann3oBaTsh
oTepanuu:

[1 - mocryna mo uwmgexcy;
() — onpenenenue pa3mMepa BEKTOPa;
+ 4Kco — 100aBIISET KOHCTAHTY KO BCEM DJIEMEHTAM BEKTOPA;

IMonws3oBarenbekuii kinace Pair (mapa uucen). [lapa noypkHa OBITH MPEACTABACHO IBYMsS MOJSMHK: THIA int Ui TEPBOTO
yucina ¥ tuna double mis Broporo. IlepBoe 4HCiIO MpH BBIBOJE HA 3KPaH AOKHO OBITH OTHAENEHO OT BTOPOrO YHUCIA
JIBOCTOUYHEM.

13 Knacc- xonreitaep CITMCOK ¢ kimroueBbIME 3HAYCHUSIME THTA int. Peann3oBaTh
olepanuu:
[l — nocryna no uHnekcy;
+ BEKTOp — CJIOKEHHE DJIEMEHTOB CrUCKOB a[i]+b[i];
+ 4ncIio — 100aBNISET KOHCTAHTY KO BCEM 3JIEMEHTaM CIHCKa,;

IMonp3oBarenbekuii kiace Pair (mapa ducen). [Tapa mo/mkHa OBITh MPEICTABICHO ABYMsI MOJISIMU: THIIA int IJIs IEPBOTO YUCIIA U
tuna double st Broporo. [IepBoe uncio npu BeIBOJIE HA SKPaH JIODKHO OBITH OTIEIEHO OT BTOPOTO YKCIIA JIBOCTOYHEM.

14 Knacc- konreiinep CITMCOK c kiroueBbIMY 3HAUCHHUSME THIIA int. Peanu3oBaTsb
orepanuu:
[1 — moctyna mo uHAEKCY;
() — onpenenenune pa3Mepa CIUCKa;
* YUCIIO — yMHOXKAeT BCE JIEMEHTHI CIIHCKA HA YUCIIO;

ITonb3oBarensckuii kiacc Pair (mapa uuncen). [Tapa gomkHa OBITH MIPENCTABICHO IBYMS MOJISIMU: THIIA int JUIS TIEPBOTO YHCIa U
tumna double ams Broporo. [lepBoe uncio mpy BEIBOJIE HA SKPaH JODKHO OBITh OTACIEHO OT BTOPOTO YHCIIA IBOSTOUHEM.

15 Kiacc- xonreiinep CITMCOK c kitoueBbIMHY 3HAUCHUSIMU TUTA int. Peanu3oBath
orepanuu:
[1 — moctyna mo uHAEKCY;
int() — onpeneneHue pa3Mepa CIUCKa;
* BEKTOp — YMHOXKCHHE 3JICMEHTOB CITUCKOB a[i]*b[i];



ITonb3oBarensckuii kiacc Pair (mapa gucen). [1apa gomwkHa OBITH MIPEACTABICHO MBYMS TOJISIMU: THIIA int JUIS TIEPBOTO YHCIIA U
tumna double s Broporo. [lepBoe unciio mpu BeIBOJIE HA dKPaH JAOJDKHO OBITH OTAETICHO OT BTOPOTO YHCIIA JBOCTOUHEM.

KOHmprleble eonpocol

1. B yem cMBICI UCTIONB30BaHUs MA0I0HOB?
2. KaxoBBbI CHHTaKCHC/CEMaHTHKA MIA0JIOHOB (DYHKITHIT?

3. KakoBbI CHHTaKCcHC/CeMaHTHKA 1a0JIOHOB KIIacCoOB?
4. Yro Takoe napaMeTpsl madIoHa GyHKIHMN?

5. TIlepeuncnure OCHOBHEIE CBOMCTBA ITApaMETPOB Ma0IOHA (GYHKINH.

6. Kax 3ammcriBaTh mapamerp mabiaoHa?

7.  MosHO 11 eperpyxarb napaMeTpH30BaHHbIC GYHKINU?

8. IlepeuncnuTe OCHOBHBIC CBOMCTBA apaMETPH30BAHHBIX KIIACCOB.

9. Bce 1 KOMIIOHEHTHBIE (PYHKIMU ApaMEeTPU30BAHHOTO KJIacca SIBIIAIOTCS MapaMeTPH30BaHHBIMU?

10. SIBnsitoTCS M Ipy>KeCTBEHHBbIE (DYHKIIMHU, OTMCAHHBIE B TApaMETPH30BaHHOM KJlacce, apaMeTpu30BaHHbIMH?

11. MoryT 1 m1abJIOHBI KJIACCOB COJIEP)KaTh BUPTYalIbHbIE KOMIIOHEHTHBIE (DYHKIIMH?

12. Kak onpenensitoTcsi KOMIIOHEHTHbIE (DYHKIIMU MapaMeTPU30BaHHBIX KJIACCOB BHE ONpeJesieHUs aboHa
Kkiacca?

13. Yro Takoe HHCTAHIMPOBaHUE MMA0IOHA?

14. Ha xakoM 3TaIe NpOHCXOHUT IeHEPHPOBAHHE ONPEACIICHHUS KiIacca 1o MabIoHy?

Cooepircanue omuema

1) TlocraHoBka 3agauu (001Ias ¥ KOHKPETHOTO BAPHAHTA).
2) OnwucaHue napaMeTpU3NPOBAHHOTO Kilacca-KOHTEHEpa.
3) OmnpenenceHue KOMIIOHCHTHBIX (QYHKIIHH.

4) OmucaHue MOIH30BATEIHCKOTO KIIACCA M €r0 KOMIIOHCHTHBIX (DYHKIIHiT
5) ®ynknums main().

6) OOBbsicHeHHE PE3yIIBTATOB PAOOTHI IPOTPAMMEBIL.

7) OrtBeThI Ha KOHTPOJIBHBIEC BOIIPOCHI.

4.1.3. KonTpoabHasi padora

Tema 1. OcHoBbI s13b1Ka CH++

Tema 2. Ynpapasiouye KOHCTPYKIHMH

Tema 3. YkazaTenu, CCBUIKH, MACCUBEI U TEKCTOBBIE CTPOKH
Tema 4. ®yHkuuu

Tema 5. CTpyKTypbl, 00beTUHEHUS U IIEPEUUCTCHUS

Tema 6. Knaccel 1 00beKTHI

4.1.3.1. Ilopsiaox npoBeaeHMsI.

KoHnTponbHast paboTa mpoBOAMUTCS B Yachl ayAUTOPHON paboThl. OOydaromyecs MOJydaroT 3aJaHusl I TMPOBEPKH YCBOCHHUS
mpoiineHHoro Matepuana. PaboTa BBIONHSETCS B NMHCBMEHHOM BHIE M cHaércs mpemnofaBarero. OIEHUBAIOTCS BIaJICHHUE
MaTepUaJOM 10 TeMe PadOThI, aHATUTHYCCKHE CIIOCOOHOCTH, BIAJICHHE METOJIaMH, YMEHHS M HaBBIKH, HEOOXOIUMBIC IS
BBITIOJTHEHUS 3a1aHUI

4.1.3.2 Kpurepun oneHMBAHUS

OueHka «OTJIMYHO» CTABUTCH, €CJTH 00yJaIOIUIiCs:

HpaBI/IJ'H)HO BBIIIOJIHUJI BCEC 3aaaHUsI. HpO)IGMOHCTpHpOBaH BBICOKHH YPOBE€Hb BJIaJICHUA MaTCpHUAJIOM. HpOﬂBJ’[eHBI
IIPEBOCXOTHBIC CHOCO6HOCTI/I TIPUMEHATH 3HAHUA 1 YMCHUSA K BBIIIOJTHEHUIO KOHKPETHBIX BaJIaHI/If/'I. .

OneHKa «XOpoIIo» CTABUTCS, €CJIU 00yYaroIIHIics:

[IpaBuiabHO BBHITONHMWI OONBIIYI0 YacTh 3aAaHuil. IIpHCYTCTBYIOT He3HaunTenbHBIE OHmMOKH. I[IpomeMoHCTpHpoOBaH
XOpOH_II/Iﬁ YPOBEHb BJIaJICHUA MaTCpPUATIOM. HpOﬂBJ’[eHBI Cpe€aHue CHOCO6HOCTI/I MNPpUMCHATH 3HAHUA U YMCHHA K BBIIIOJTHCHHUIO
KOHKPETHBIX 3a/IaHUH.

OuneHka «yA0BIETBOPUTEIBHO» CTABHTCS, €CJIM 00y4aromuiics:



3amaHus BBIIONHII OojJiee dYeM HamoioBuHy. IIpucyrcTByroT cephésHple ommOku. IIpomeMoHCTpUpOBaH
YAOBJIETBOPUTEILHBIN yPOBEHb BIAaJEHUS MaTepHajoM. [IposBIEHB HH3KHE CHOCOOHOCTH NPUMEHATH 3HAHWSA W YMEHHSA K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

O1eHKa «HeYAOBJIEeTBOPUTEIbHO» CTABUTCSH, €CJIN 00yYaroUIuiics:

3amaHus BBIIOJIHWI MEHEe YeM HamloJIOBHHY. [IpOoIeMOHCTPHpOBal HEYHZOBIETBOPUTEIHHBIN YPOBEHb BIIAICHUS
MaTepuaioM. [IposiBICHBI HEJOCTATOYHBIE CIIOCOOHOCTH MIPUMEHSTh 3HAHHS U YMEHHSI K BBITIOJTHEHIIO KOHKPETHBIX 3aIaHHH.

4.1.3.3. Conep:xaHne OLIEHOYHOI'0 CPeACTBA

Tembr1 1-6

®opMynupOBKa 3a1aHUA:

1. HammcaTs mporpamMmy Utst BRIYUCICHUS (pakTopraa gucia n. Yucno n BBOJUTCS MOJIb30BATEIEM C KIIaBUATYPHI.

2. HammmcaTs mporpamMmy IS IOMCKa HAMMEHBIIIETO 3JIEMEHTa MaccuBa. MacCHB 3allOIHUTE CITy4alHBIMH YHCIIAMH.

3. HanmcaTs nporpamMMy ISt BRIYUCICHUS CKIAPHOTO IIPOU3BEACHUS IBYX BEKTOPOB. BEKTOPHI pealn3yoTCsl B BUIE MACCHBOB,
UX Ha3BaHUs MEPENAOTCsl apryMeHTaMH (DYHKIHH.

4. Hanwucare mporpammy Ajsl peaju3aliil KOMIUICKCHBIX 4uCell B aireOpandeckoil ¢opme B BHIE 3JIEMEHTOB CTPYKTYpBHI.
[MpexycMoTrpeTs hyHKIUH AJISL CIIOKEHUS], BEIMUTAHUS, JISJICHNS] U YMHO)KEHHSI KOMIUIEKCHBIX YHCEL.

4.2. OueHOYHbIE CPECTBA MPOMEXKYTOUHOI aTTeCTAlNU

[To mucnumauHe MpeaycMOTpeH 3a4€T W dK3aMeH B 5 cemecTpe. 3auéT (9K3aMeH) MPOXOAUT Mo OujeraMm. B kaxmom Ounete
OJIMH TEOPETHYECKUN BONPOC W OJHO MPaKTHUUeCKoe 3amaHue. 3auéT (IK3aMeH) MPOBOAMUTCS B YCTHOH / MHUCHMEHHOH u
KOMIbIOTepHOH (hopme. OlieHHBAETCs BJAJCHHE MATEPUAIOM, €r0 CHCTEMHOE OCBOCHHE, CIOCOOHOCTh MPUMEHSTH HYXKHBIC
3HAHHS, HABBIKM M YMEHUS MIPH aHATN3E TPOOIEMHBIX CUTYAIMI U PEIICHUN MPAKTUUECKUX 3aJaHU.

4.2.1. YcTHBII HIM NHCHbMEHHBIN 0TBET Ha BONPOC

4.2.1.1. Ilopsipox npoBeeHHs.

VYeTHBIM WIM IUCBbMEHHBI OTBET HA BOIPOC HAIPaBIEH HAa IPOBEPKY 3HAHUN OCHOBHBIX pPAa3elIoOB 10 JUCLUILIIMHE
«IIporpamMmmupoBaHue».

4.2.1.2. Kpurepuu oneHUBaHMs.

OneHka «OTJIMYHO» CTABHUTCS, eCJIN 00y4Yarouuiics:

B oTBeTe KadyecTBEHHO PACKPBLI cojepxaHHe TeMbl. OTBET XOPOIIO CTPYKTypupoBaH. IIpeKkpacHO OCBOEGH NOHSATHHHBIN
ammapat. [IponeMOHCTpUpOBaH BBICOKHH ypPOBEHb MOHMMaHUs Marepuana. [IpeBocxomHoe ymeHue (opMynHpoBaTh CBOU
MBICJIH, 00CY)KIaTh TUCKYCCHOHHBIE TIOJIOKCHHS.

OueHka «X0pouIo» CTABUTCS, €CJIM 00y4aroIIHIics:

OcHOBHBIE BOIIPOCHI TeMbI packpbul. CTpyKTypa OTBeTa B LIEJIOM aJeKBaTHa TeMe. XOpOIIO OCBOEH MOHATUNHBIN ammapar.
[TponemMoHCTpHPOBAaH XOPOIIMK YPOBEHb IIOHUMAaHUS MaTepHana. Xopollee yMeHne (JOpMyIMpoBaTh CBOW MBICIH, 00CYXIaTh
JUCKYCCHOHHBIE MOJIOKEHHUS.

OneHka «yA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00y4daromuiics:

Temy yactTnuno packpbul. OTBET cnabo cTpykTypupoBaH. [loHATHITHBINA anmapaT OoCBOeH 4acTH4YHO. [loHMMaHue OTAEeNbHBIX
MOJIOKEHUH M3 Marepualia 1o Teme. YJIOBJIETBOPUTEIbHOE YMeHHe (POPMYJINPOBAThH CBOM MBICIH, 00CYKAaTh IUCKYCCHOHHBIC
MTOJIOKEHUS.

OueHKa «HeyAOBJIEeTBOPUTEIbHO» CTABUTCS, ecJIM 00ydarommiics:

Temy He packpbul. ITOHATHHHBIM ammapaT OCBOEH HEYJOBIETBOPHUTENbHO. l[loHMMaHHMe Marepuana (parMeHTapHOE WM
orcyrcTByeT. Heymenue ¢hopMyIMpoBaTh CBOU MBICIH, 00CYX/1aTh AUCKYCCHOHHBIE TTOJIOKEHUS.

4.2.1.3. OueHo4Hble CpeAcTBAa.

Bonpocs! aJist yCTHOr0 MJIM NHCbMEHHOT0 0TBETa

3auér

. CtpykTypHOe nporpammupoBanue B C++.

. ba3oBbIe THITEI TAHHBIX.

. KoHcTaHTh! 1 uTepasl.

. AprupMeTHyecKre OnepaTopsl.

. Jloruueckue onepaTopsl.

. Omiepatopsl CpaBHEHHUSI.

. OnepaTop mpuCBaNBaHMS U MPUBEICHIE THIIOB.

. TepnapHbIil onepaTop.

. [TobuTOBBIE ONIEPATOPHI M IBOMYHOE IPE/ICTABICHUE YHCEIL.

. Yrpasndmolye HHCTpYKIUU. BeTBiIeHUs 1 HUKJIBL.

. Ycnosuslii oneparop IF().

. BoxeHHbIe yCI0BHBIE ONEPATOPBI.

. Ycnosasliit oneparop SWITCH().

. Oneparop mukna FOR().

. Oneparop nukina WHILE().

. MaCcTpyK1ms 6e3ycIoBHOTO Mepexoa.

. OOBsIBIICHHE W UCTIONh30BaHUE (PYHKITHIA.
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18. Ilepenaua ykazatenst apryMeHTOM (QyHKIINH.

19. Ilepenavya MaccuBa apryMeHTOM (YHKITHH.

20. ITepenava CTpOKH apryMEHTOM (DyHKITHH.

21. AprymenTsl pynkuuua MAIN().

22. Bo3Bpammenue QyHKIMEH yKa3aTes.

23. Bo3Bparmenue GyHKIHEH CCHUIKH.

24. Yxa3zarenu Ha QyHKUIUH.

25. Pekypcus.

26. [eperpyska pyHKIuA.

27. OOBsIBIICHUE U UCTIOJIb30BaHUE yKa3aTeleH.

28. AnpecHast apudMeTHKa 1 CpaBHEHHUE yKa3aTeleH.
29. MHoroypoBHeBas afipecarusl.

30. CraTnueckue OJHOMEPHBIE MAaCCHBEHI.

31. Vka3arenb Ha MaccHB.

32. JIByMepHBIC MacCHBHL.

33. Uannuann3aris MacCHBOB.

34.Co3nanvie ¥ MHAATN3AIHI CTPOK.

35. JlnHaMHuYecKre MaCCHBEI.

36. CTpyKTyphl. MacCUBBI CTPYKTYP.

37. Yka3arenu Ha CTPYKTYPBI.

38. O0beauHeHus.

39. IlepeuncneHus U onpeaeIeHNe TUIIOB.

JK3aMeH

. OOBEKTHO-OPUEHTUPOBAHHOE TPOrPaMMHUPOBAHHE.
. OOBsiBNICHUE KIacca.

. OTKpBITHIE U 3aKPHITHIE YJICHBI Ki1acca.

. Cratuueckue WwieHs! Kilacca.

. Ileperpy3ka METOIOB.

. Korctpykropsl. Co3nanne u meperpyska KOHCTPYKTOPA.

. Hectpykropsl. [IpaBuna co3ganus gectpykropa. Mcnonb3oBanue JeCTpyKTOPOB.

0 3 ON L AW —

. BHeniHsis onepatopHas GyHKIMS JTs TIEpEOIpeie/icH s OMHAPHOTO OIepaTopa.

Ne)

. Ileperpyska omneparopHoi (yHKIIHH.

10. [epeonpenenenre yHapHBIX ONEPATOPOB BHEITHUMH (DYHKLIUSIMH.
11. ITeperpy3ka onepaTopoB METOAaMH KJlacca.

12. HacnenoBaHue KJIaCCOB M TUIIBI HACJIEIOBaHUS.

13. [lepeonpenenenne METOAOB U BUPTYaJbHbIE (DYHKIHH.

14. MHOroypoBHEBOE HACJIEI0BaHUE.

15. Yncro BUpTyasIbHBIE METOJIBI 1 ADCTPAKTHBIE KJIACCHL.

16. O606ménnspie GpyHkun. [leperpyzka 0000MIEHHBIX () YHKITHA.

17. O6001ménHbIe Knacchl. [11a0noHsI.

4.2.2. lIpakTUyeckoe 3aJaHue
4.2.2.1. ITopsaok npoBeaeHUs.
[Ipennararorcs 3a1aHUs Ha IPOBEPKY MPAKTUIECKUX HABBIKOB Mo AucnuiuinHe «[IporpaMMupoBanue.
4.2.2.2. Kpurepuu onleHUBaHN.
OueHKa «OTIUYHO)» CTABUTCS, €CJIH 00yYAIOIIMMCS:
3ajiaHue BBINOJIHEHO MOJHOCTHIO U MPABUIIBHO.
OneHkKa «X0pomo» CTABHTCS, €CJIM 00y4aloIIuMCs:
3amaHue BBHITOJHEHO IMOJHOCTHIO, HO HET JIOCTATOYHOTO OOOCHOBaHUs. MM mpu BEepHOM pPEHMICHWU NOMYIIEHA OIIHOKA WIIH
HE/I0YeT, He BIUAIOMNN Ha IPABUIIBHYIO TIOCIIEA0BATEIFHOCTD PACCYKICHHUH.
O1eHKa «yA0BJIEeTBOPUTEIbHO» CTABUTCS, €CJIM 00yUYaIOIIUMCs:
33.}13HI/IG BBIITOJIHECHO YaCTUYHO UJIU C q)aKTI/I‘-IeCKI/IMI/I OIIMOKaMH.
O1eHKa «HeYAOBJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00Y4YaAIOIIUMCS:
33.}13HI/IG HE BBITMIOJIHEHO WJIH BBIITOIHEHO ¢ OOJIBIINM KOJIUYECTBOM q)aKTI/I‘{eCKI/IX OIINOOK.
4.2.2.3. OueHo4YHbIe CpeacTBA.
3auér

1. HamummuTe nporpaMmy BBIYHCICHUS CYMMEBI
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10.

Brraucnenune gpakroprana ohopMUTE TIOIIPOTPAMMOM.
HanuimTe nporpaMMmy BbIYHCICHHS CYMMBI

_Z [+ 101 2?3—1)

Brruncienue pakropuana oGopMHUTE MOAIPOrPaMMON.

Hanumure moamporpaMmy, ONpeessIONIyI0, MPHHAMIEKHUT JH TOYKAa C KOOpAMHATaMu (X,y) Kpyry pajauycaf c
LEHTPOM B TOUKe (a,b).

Hanuiure nporpaMMy BBIYHUCIIEHHS CYMMBI

I+2W35+ .+ n!,

HCIOJIb3Yyd NOANPOTrpaMMy BbIYHCIICHUSA (baKTOpI/IaJ'Ia.

Hanummure noamporpaMmy BBIYMCICHUS KOPHEH KBajpaTHOro ypaBHeHus. I[Iporpamma poipkHa Y4YWTHIBaTH BCe
BO3MOJKHBIE COYCTAHHS HYJICBBIX M HEHYJIEBBIX 3HAYCHHI K03 duImeHTos a, b, C.
Hammcates mporpammy mnowncka HamOoipmero oobmero penurens (HOJ]) AByX MONOXHUTENBHBIX MENBIX YHCEI.
[pumewanne: HOJ nmmercs mo anroputMmy EBkinaa:

IToxa x 1 y He paBHBI 0, BEITOIHATH UK

Ecnu x>y, To X=0CTaTKy OT JIeJICHHS X Ha Yy

WHage y=ocTaTKy OT AENEHUS y Ha X

Komnern 1ukna

OtBer=x+y
B 3amanHom Habope koopmuHaT Touek (Xj, Vi), 1=1,2,...,5, HaAlTH JBE TOYKH, PACCTOSIHHC MEXIY KOTOPBIMHU
MUHHMAJbHO, ¥ BBIBECTH Ha IeyaTh MX HoMepa. [yl BBIUMCICHHS PAcCTOSHHUA MEXIy IByMs Toukamu (x1,yl) u
(x2,y2) o ¢popmyne

J(d-x2) +(y1-y2)

Hanmmmmte nporpamMy ¢hopMupoBaHus MaccuBa A TI0 IPABUITY:

- flels) =14 5-13

—_
[N ]

rac

s N
[3)= 1+32 - 1+|:|:|sj.

Jis BBIYMCICHUS f [:j I/Ig("il ) UCTIOJIB3YITE TOJIPOTPAMMBI.
Jana ¢pyHKuus

l+inlx? +1
21+

flx)=

(x)
Hammmmre nporpaMMy hopMupoBaHust MacCHBa A, UCTIONB3Ys MOANPOrPaMMY JUIsl BBRIYUCICHUS x , TIO TIPaBHILY:

B ferd) g ;o3
24
JaHb! 1Be QYHKIUH:
Sa)=057 4077 -2 u+045 glf)=tn;

; .
Hammmmre nporpamMmy (GopMupOBaHHMsS MacCHBa A, HCIIONb3YS MOJNPOrPaMMBl s BBIYHUCIICHHS x “ u g(j ), 1o
MIPaBUIY:

—
I=

ay = /1) ;:; -, =15 j-14

JK3aMeH

1.

@aiin  colepKHUT MacCHB  BEHIECTBEHHbIX uuced. Ompelenautb KOJMYECTBO YHCEN, MEHBIIUX CPEIHEro
apu(pMETHYECKOT0 3HAUSHHUS BCEX YHCEII.

Toscnenue: Peanuzoeams npocpammy 06pabomku (hainog coeracHo 3a0anuio. [anHvle yumaiomes u3 meKcmogozo
Gaiina u 8b16003McsL HA IKPAH W/uu 8 mexcmoswill gailn. IIpozpamma nposepsem 803MoAHCHbIE OUUOKU 8600A-6bI600U.
IIpodemoncmpuposams pabomy npocpammvl Ha OCHO8e CO30AHHO20 Mecmd.

Co3znatp Kiacc npsMOYroJIbHUKOB CO CTOPOHAMH, NTapajuIeIbHBIMU OCSIM KOOpAHHAT. [IperycMoTpeTh BO3MOYKHOCTD
repeMelIeHHs IPSIMOYTOJIEHUKOB Ha TJIOCKOCTH, M3MEHEHHE Pa3MEpOB, OCTPOSHHE HAMMEHBIIETO NPSIMOYTOIbHUKA,
COJIEpIKaILeTo 1B 3aIaHHBIX, U TPSIMOYTOJIbHUKA, SBIISIONIEroCs OOIINM IIEPECEYEHUEM JIBYX MPSIMOYTOJIBHHUKOB.
@aiin comepXuT (paMHUIMK CTYAEHTOB M WX Bo3pacT. Hamewarats (aMHINM CTYIEHTOB, MMEIOIINX HAWMEHBIIUIT
BO3pPACT.
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Hoscnenue: Peanuzoeams npoepammy obpabomku gaunos coenacHo 3adanuro. JanHvle 4umaromcs u3 mexkcmogoco
aiina u 6v1600Mcs HA IKPAH u/unu 6 mexkcmosulil aiin. Ilpoepamma nposepsiem 803moxucHbie OUUOKU 8800A-68b1800A.
Ilpodemoncmpuposame pabomy npocpammel Ha 0OCHOBe CO30AHHO20 Mecmd.

Co3maTte KJIacCC MHOTOWICHOB OT OJHOM TIEPEeMEHHOW, 3aJaBaeMbIX CTCIEHBI0 MHOTOWIEHAa ¥ MacCHBOM
kodpdunreHToB. IIpenycMOTpeTpr MeTOABl AJIS BBIYUCICHHS 3HAUCHWS MHOTOWICHA IS 33JaHHOTO apryMeHTa,
OTIepanyy CI0KESHUS, BRIYUTAHUSA M YMHOXXCHHUS MHOTOWICHOB C TIOYICHHEM HOBOTO 00bEKTa-MHOTOWICHA, BEIBOJ Ha
9KpaH omnucaHusi MHorowieHa. Hamucate mporpammy, IeMOHCTpupymoulyto pabory ¢ 3TuM Kinaccom. IIporpamma
JIOJDKHA COJIepKaTh MEHIO, TI03BOJISIONIEE OCYIIECTBUTH ITPOBEPKY BCEX METOJIOB Kilacca.

Daiin copepkuUT paMUIIUK CTYICHTOB. BBIBECTH CIICOK CTYAEHTOB, UMEIOIIMX CaMble JUTMHHbIC (haMUIINH.

Hosicnenue: Peanuzoeamv npocpammy obpabomku (aiinog coznacHo 3adanuio. /lanHvle yumaromes u3 mekcmogozo
atina u 8v16005Mcs HA IKPAH U/uau 8 mexkcmoswvill gailn. Ilpozpamma npogepsem 603MoAICHbIE OUUDKU 6800A-6bIB00U.
IIpodemoncmpuposams pabomy npocpammvl Ha OCHOBe CO30AHHO20 MeCmd.

Co3pmats Ki1acc «gomarmHss OndmmuoTekay. [IpexycMoTpeTs BOZMOKHOCTS pabOTHI ¢ MPOM3BOIBHBIM YHCIIOM KHHT,
MTOVCKA KHUTHU TI0 KaKOMY-JTHOO0 TPH3HAKY (HAlpUMep, TI0 aBTOPY HIIH 110 TOAY M3AaHus), D0OABICHHS KHUT B
O6uOIMOTEeKY, yIaIeHUS KHUT U3 Hee, COPTHPOBKH KHHUT 110 Pa3HBIM IIOJISIM.

@aiin comepKUT MPOU3BOIFHBIE TEKCTOBBIE CTPOKH. B BBIXOHHOM (paiiie BCe CTPOKH JOIONHEHBI CHMBOJIOM «*» 110
caMOil JUIMHHOM CTPOKH.

Hoscnenue: Peanuzoeams npocpammy obpabomku (aiiiog co2iacHo 3a0anuio. [lannvle 4uumaromcs u3 mexkcmogo2o
¢hatina u 6v16005mMcsL HaA IKPaH w/uau 8 mexkcmoswvill Qailn. Ilpoepamma nposepsiem 03mMoNHcHbIE OUUOKU 8600A-6bIB00U.
Ipodemoncmpuposame pabomy npocpammvl Ha OCHOBe CO30AHHO20 MeCmd.

Omnpenenuts kinacc ¢ uMeHeM Netbook, conmepikammii cienyromue moiisi: Ha3BaHUEe (UPMBI M3TOTOBHUTEINS; pa3Mep
9KpaHa; 00beM ONEepaTHBHOW MaMSTH; IIeHA.

PeanuzoBaTth MEeTOABL:

—  BBOJI JIAHHBIX B MAacCHB U3 n 3JieMeHTOB THna Netbook;

—  YIOPSIOYUTH IO JaTaM BBITYCKa;

—  BBIBOJ MH(OPMAIIH O TOBape, pa3Mep IKpaHa KOTOPOTO BBEJICH ITOTb30BATEIICM.

@aiin fl cocrouT U3 menbIX ymcen mo 6 B crpoke. [lepemucars B aiin 2 Bce momoxxuTensHble yncita u3 Qaiina f1,
OCTaBJISIsI UX B TEX )K€ CTPOKAX.
Hoscnenue: Peanuzoeams npoepammy obpabomku paiinog coenacno 3adanuro. [anHvle 4umaromcs u3 mekcmoso2o
¢hatina u 6v16005McsL HaA IKPaH w/uau 8 mexcmoswvill gailn. Ilpoepamma nposepsiem 803mMoNHCHbIE OUUOKU 8600A-6bIB00U.
IIpooemoncmpuposams pabomy npocpammvl Ha OCHOBe CO30AHHO20 MECA.
Onpenenuts kiacc ¢ uMeHeM Home, cozmeprkamiuii ciaemyronye moss: agpec A0Ma; 3TaXHOCTb; KOJIMYECTBO MOIBE3/I0B;
KOJIMYECTBO KBAPTHUP Ha ITaXeE.

PeanuzoBaTth MeTOABL:

—  BBOJI JIaHHBIX B MacCHB U3 N 3JieMeHTOB THna Home;

—  YIOPSIOYUTH IO YOBIBAaHHUIO STAXKHOCTH;

—  BBIBOJ MHPOPMAIIUHU 00 00BEKTE, KOTUIECTBO MOIBE3I0B KOTOPOTO BBEICHO MOJIH30BATEIIEM.
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Ilepeuensb JuTEepaTyphbl, HeOOX0AMMON /151 OCBOEHMS TUCHUILINHBI (MOLYJIs1)

Hanpasnenne moarorosku: 44.03.04 - TIpodeccronansHoe 00y4eHune (1o oTpacisam)

HpO(l)I/IJ'II) IIOJATrOTOBKU: ABTOMaTu3anuUs OQHCPICTUYCCKHUX CUCTEM

Ksamudukanms BEITyCKHHKA: OaKaiaBp

®dopma o0yueHust: 3a0uHas

S3pIK 0OyUeHus: pycckuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2024

OcHoBHas JuTEpaTypa:

1. Beenenue B ocHoBbI nporpammupoBanus Ha C / FO.A. Kocrukos, A.B. Mokpsikos, B.1O. [laBnoB u ap. - Mockaa :
HUIL UHDOPA-M, 2015. - 32 ¢. ISBN 978-5-16-103253-4. - Texkcr : anekrponnsiii. - URL: https://znanium.com/read?id=6911 -
Pexxum pocrymna: o noanucke

2. JloBek, XK. Beenenue B TeopHo sS36IK0B nporpammupoBanus / Jlosek XKunb, Jleu XKan-XKak. — Mocksa : JIMK
Ipecc, 2013. — 134 c. - ISBN 978-5-94074-913-4. - Tekcr : anextpouHsiit. - URL: https://znanium.com/read?id=34108 -
Pexxum noctyma: mo nmoamucke

3. IIporpammupoBanue. [IporenypHoe mporpammupoBanue: YueOHoe mocodbue / Kyuynoa E.B., Oneiinuko b.B.,
Yepeaunuenko O.M. - Kpacuosp.:COVY, 2016. - 92 ¢. - URL: http://znanium.com/bookread2.php?book=978627 -Pexum
JIOCTYTIA: TI0 TO/MKICKE

4. lapes, P.10. Mudopmaruka u nporpaMMupoBaHue [DIeKTPOHHBIN pecypc] : yueb. mocooue / P. FO. Ilapes, A. H.
[Iynkos, B. B. Camapus, E. B. MbuibHukoBa. - Kpacuosipck : Cub6. denep. yu-T, 2014, - 132 c. - ISBN 978-5-7638-3008-8. -
Tekcr : anektponnbiit. - URL: https://znanium.com/read?id=126709 -Pexxum gocTyma: mo moImucKe

Jlono/IHNTeIbHAN JINTEpaTypa:

1. 3amaun o mporpammuposanuio / [Tox pex. OkymnoB C.M., - 3-e u3z. - Mocksa :Jlaboparopus 3Hanuit, 2017. - 826 c.:
ISBN 978-5-00101-448-5. - Tekcr : anekrponHusriii. - URL: https://znanium.com/read?id=268319 -Pexwum nocTyna: Mo moinucKe

2. KyBmnHoB, /]. P. Kommbroreprsie Haykn : OCHOBHI IporpaMMupoBaHus: YueOHoe nocobue / Kysmmuos [1.P., - 2-¢
u31., cTep. - Mocksa :@xmaTa, U3n-Bo Ypai. yH-Ta, 2017. - 102 c. ISBN 978-5-9765-3144-4. - Tekcr : anexTponHsrid. - URL:
https://znanium.com/read?id=303926 -Pexum qoCcTyma: Mo MOIHCKE

3. Iogxyp, M. JI. IIporpammupoBanue B cpene Borland C++ Builder ¢ maTtemaruueckumu 6ubmmorekamu MATLAB
C/C++ [Onexrponnsiii pecypce] / M. JI. Mogkyp, I1. H. ITogkyp, H. K. Cmonenues. - M.: IMK IIpecc, 2009. - 496 c. - URL:
http://znanium.com/bookread?2.php?book=409183 -Pexxum gocTyma: 1o momucKe

4. TlporpammupoBanue B anroputmax / Oxymos C.M., - 6-¢ u3n., (3:1.) - M.:JIaboparopus 3uauuii, 2017. - 386 c. - URL:
http://znanium.com/bookread2.php?book=502153 -Pexum gocTyma: Mo MOAMUCKE
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Ilepeyens uHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMBbIX /ISl 0CBOCHHS AUCHUILUINHBI (MOAYJI5), BKIIOYAS
nepeyeHb MPOrpaMMHOro odecneyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 44.03.04 - IIpodeccuonansHoe 00ydeHune (1o 0Tpacisam)

HpO(l)I/IJ'II) IIOJATrOTOBKU: ABTOMaTu3anus OQHCPICTUYCCKHUX CUCTEM

Ksamudukamnms BEITyCKHHKA: OakaiaBp
®dopma o0yueHust: 3a04Has
SI3bIk 0OyUeHUs: pyccKuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2024

[MTaket o¢pucHoro nmporpammuoro obecreuenus Microsoft Office Professional plus 2010

MathCAD Education-University Edition

Notepad++ — cBOOOIHBIN TEKCTOBBIN PEAAKTOP C OTKPBITHIM HCXOAHBIM KOJ0M st Windows

GIMP (GNU Image Manipulation Program («['umMm»)) — cB0OOTHO pacpocTpaHsIeMBbIii pacTpOBBIi rpaduaeckuit
penakTop

Python — BEICOKOYPOBHEBEIH SI3bIK IPOrPaMMUPOBaHHMS 00IIEro Ha3HAYCHHS

Inkscape (Mukckeiin) — cBOOOHO PacpOCTPaHIEMbIi BEKTOPHBIN rpaduecKuii peaakTop

Lazarus — oTkpsITas cpena pa3paboTKu porpaMMHoro obecriedeHus Ha si3bike Object Pascal s kommuistopa Free
Pascal

Y4ebHo-MeTogudecKas TUTEpaTypa Uil AaHHOH AUCIMIUIMHBI IMEETCS B HATMYUH B 3JIEKTPOHHO-ONOINOTEIHON
cucreme "ZNANIUM.COM", noctym kK KOTOpoii nmpenocrasieH ooyqaronumces. ObC "ZNANIUM.COM" coxepxut
TIPOM3BEACHUS KPYIHEHIINX POCCHUCKUX YUEHBIX, PyKOBOIMTEICH TOCY1apCTBEHHBIX OPraHoB, IPETo/iaBaTelIeil BeAyIux
BY30B CTPaHbl, BHICOKOKBAIN(HINPOBAHHBIX CIIEIIMAINCTOB B PA3INYHBIX cepax OusHeca. PoHx Oubianorexn chopMupoBaH
C YYETOM BCeX M3MEHEHUIT 00pa30BaTeNbHBIX CTAHAAPTOB U BKJIIOYAET y4eOHUKH, yaeOHbIE TOcOOH s, yueOHO-METOANIECKHE
KOMIUIEKCBI, MOHOTpaduu, aBTopedepaTsl, AUCCEPTALMH, SHIMKIIONEINH, CJIOBApH U CIIPABOYHHKH, 3aKOHOIATEIBHO-
HOpPMAaTHBHBIE JOKYMEHTHI, CTICIIHAIbHBIE IEPHOANIECKIE U3AAHNS U U3JaHN, BBIITyCKaeMble U3AaTeIbCTBAMH By30B. B
Hacrositiee BpeMss O5C ZNANIUM.COM cooTBeTcTBYeT BceM TpeOoBaHUIM (eiepallbHbIX TOCY1apCTBEHHBIX
00pazoBaTeNbHbIX CTaHIapToB Bbiciiero oopazosanus (GI'OC BO) HOBOTO MOKONIEHHSI.



