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pesynbsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO
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[Iporpammy nucuumiMHbl paszpadoTan(a)(u) crapmuii npenoaasareinb, 6/c Anucumona J.C. (Kadenpa maremarnku n
npukiaaHol nHpopmarhky, GakyapTeT MaTEMAaTHKH U eCTECTBEHHBIX HayK), ES Anisimova@kpfu.ru

1. IlepeyeHb NJIaHUPYEMBbIX Pe3yJabTATOB 00y4eHUS MO AMCUMIJIMHE (MOIYJI0), COOTHECEHHBIX ¢ IVIAHMPYEMbIMH
pe3yiabtatamu ocBoenuss OIIOII BO

OO6yJaroniuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 00J1afaTh CICIyIOIIAMI KOMIECTECHITHSMU:

HIugp Pacuiugposka
KOMIIeTEHIIUH npuodperaemMoil KOMIeTeHUMHU

CrocoOeH OCyIIECTBIIATh IOMCK, KPUTHYECKHH aHalNW3 W CHHTE3 WH(pOpManuy, NPUMEHATh CHCTEMHBIH
[TOJXO UISl PEILICHNUS TOCTABJICHHBIX 3313

VK-1.1 3HaTe mpUHIUNIE TOWCKAa MHPOPMAIIUH, KPUTHYECKOTO aHAJTN3a M CHHTEe3a MH(POPMAILIUH, METOIUKH
CHCTEMHOT0 ITOJX0/a VIS PELICHUs [TOCTABICHHBIX 3a1a4

VK-1
VK-1.2 YMeTp OCymecTBIATh MOUCK, KPUTHIECKUAN aHAU3 W CHHTE3 MH(OpMAIiy, MPUMEHSITh CHCTEMHEIH]
[TOIXO ISl pEILICHNUS TOCTAaBJICHHBIX 3313

VK-1.3 Bnaneth HaBbIKAMH IOWCKA, KPUTHYCCKOTO aHAIM3a M CHHTE3a HHGOpPMAIMK; CIIOCOOHOCTHIO
[IPUMEHSITh CUCTEMHBIN TTOJIXOT JJISl PELIECHHS TOCTABICHHBIX 3314

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JlomkeH 3HATh:

NPUHLUIB 3(PEKTUBHOTO IMOKCKA, KPUTHYECKOTO aHallM3a W CHHTe3a MH(OPMALMH IO OCHOBaM MNpPOTPaMMHpPOBAHUS,
METOJMKH CHCTEMHOTO II0X0/a K IPOTPaMMHPOBAHMIO, BKIIOYass OOBEKTHO-OPHEHTHPOBAHHYIO, JJIS PEIICHHs 3ajJad Ha
OBM.

JloJDKeH ymeTh:

ocymecTBIATh 3P PEKTHBHBINA MOUCK, KPUTHUECKUN aHAM3 M CHHTE3 MH(OpMAIMK II0 OCHOBAM IPOrPaMMHUPOBAHHS,
HCIIOJIB30BaTh MCTOJUKU CHCTEMHOI'0 moAxXxoJa K IIporpaMMHUpPOBAHUIO, BKJIHOYAA 061)6KTHO-OpI/IeHTI/IpOBaHHyIO, JUISL
pemienns 3agad Ha OBM.;

JlomxeH BlaneTh:

HaBbIKaMU 3G (HEKTUBHOTO TMOWCKA, KPUTHUYECKOTO aHaju3a W CHHTe3a MH(OpMalMu MO OCHOBaM MPOTPaMMHUPOBAHUSA;
CMOCOOHOCTBIO MPUMEHSITh METOJUKU CUCTEMHOTO MOIX0/1a K POTPaMMHUPOBAHUIO, BKIIIOUasi 00EKTHO-OPUEHTHPOBAHHYIO,
JUTsE penienns 3aaad Ha OBM;

2. MecTo qucuuminnel (MoayJsi) B ctpykrype OIIOIT BO

JanHas nucnuiuiiHa (MoayIs) BKirodeHa B pasnen "51.0.04.04 ducrummuabl (MOAYNIH)" OCHOBHOHU MpogecCroHaIbHOM
oOpazoBarensHON mporpammbl 44.03.04 "IIpodeccronanpHOe oOydeHme (o otpacisaM) (ABTOMATH3alUs IHEPTETHUECKUX
cucteM)" M OTHOCUTCS K JTUCHIUILIMHAM €CTECTBEHHO-HAYYHBIX OCHOB NPO(ECCHOHAIBLHOM NesSTeNbHOCTH 00s3aTeNIbHOM JacTu.
OcBauBaetcst Ha 3 Kypce B 5 ceMecTpe.

3. O0bemM AuCHMIUIMHBI (MOAYJIsI) B 3a4eTHBIX €JUHULAX € yYKa3aHUEM KOJMYeCTBA YacOB, BblIEJEHHbIX Ha
KOHTAKTHYI0 pa0oTy o0y4ammuxcs ¢ npemnojasareseM (110 BHIaM y4eOHBIX 3aHAATHI) H HA CAMOCTOSITEIbLHYI0 padoTy
o0yuaImuxcs

OO6m1ast TPyAOEMKOCTh TUCIUITINHBI COCTaBISIET 6 3a4eTHBIX(bIe) enquHnI(bl) Ha 216 gaca(oB).

KonraktHast pabora - 26 4yaca(oB), B ToM uucie Jekinuu - 10 uaca(oB), mpaktndeckue 3aHsTtus - 0 dvaca(os),
nabopatopHbie paboThl - 16 qaca(oB), KOHTPOJIb CAMOCTOATENBHOMN paboThI - 0 yaca(oB).

CamocrositensHas pabota - 177 gaca(oB).
Kontpons (3auét / ax3amen) - 13 gaca(oB).
®dopma MPoMeKyTOUHOTO KOHTPOJISI TUCLUIIMHBL: 3a4eT 3 KypC YCTAaHOBOYHAS CECCHsl, AK3aMeH 3 Kypc 3UMH:ISI ceccusl.

4. Conep:xkanue TUCHUILIAHBI (MOAY.JI5), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jejaM) ¢ YKa3aHHeM OTBEeJICHHOro Ha



HHUX KOJIHYECTBA aKaAeMHUYEeCKHUX YaC0B 1 BUA0B yqeﬁm,lx 3aHATHIA

4.1 CTpyKTypa M TeMaTHYeCKHUii IVIAH KOHTAKTHO! U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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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. YkazaTenmu, CCBUIKH, MACCHBEI X TEKCTOBBIE CTPOKH 5 2 0 4 28
4. |Tema 4. dyHKINHT 5 2 0 4 28
5. |Tema 5. CTpyKTypbl, 00BEAUHCHHS U MIEPCUUCITICHHS 5 2 0 2 27
6. [Tema 6. Kitaccel 1 00BEKTHI 5 2 0 2 24
toro 10 0 16 177

4.2 CoaepkaHue JUCUMILIMHBI (MOIYJI51)

Tema 1. OcHoBbI s13bIKa C++

CrpykrypHoe nporpammupoBatnue B C++. Co3nanue npoctoii mporpammbl. OObsIBICHHE W WHUIMATH3AINS ICPEMEHHO.
BazoBeie Tumbl maHHBIX. KOHCTaHTHI W JjmTepanbl. Apudmerniyeckue oreparopsl. Jlormdeckue omeparopbl. OmepaTops
cpaBHeHHs. OrepaTop TPUCBaWBaHWSA W TPUBEACHHEC THIOB. TepHapHEBIH omepaTop. [1oOWTOBBIE omepaTopbl M IBOMYHOE
MIPEACTABIEHUE YUCEIL.

Tema 2. YnpasJsiiomiye KOHCTPYKIUH

Yrupasisromuye WHCTPYKOWU. BeTBieHus u mukibl. YcinoBHeIA omepatop IF(). BiokeHHBIE YCIOBHEIE OIEPaTOPHI.
VYcnosueiit oneparop SWITCH(). Omnepatop mukna FOR(). Omepatop nukna WHILE(). CuHTakcuc BbI30Ba OMeEpaTOpoOB.
Wuctpykuus 6e3ycioBHoro nepexoja. [IpuMeps! pemenus 3a1a4. Pemenne ypaBHEHUS! METOIOM MOCIEOBATEIBHBIX HTEPAIIHiL.

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

OObsiBIeHHE W WCIIOJBb30BaHME YyKaszareneil. AzpecHas apudMeTnka W CpaBHEHHE YykasaTelied. MHOroypoBHEBas
aapecanus. 3HAKOMCTBO €O cchbulkaMi. CTaTHUecKne OJHOMEpPHBIE MAacCHBBI. YKazaTellb Ha MAacCUB. J[ByMepHBIE MAaCCHUBBHI
Wuunmanuzanusi MaccuBOB. MaccuBbl MaccMBOB. MaccuBbl ykazatenedd. Co3gaHwe W wHHIMAIU3anusi cTpok. CTpodHbIe
JuTepanbl. J[ByMepHbIE CUMBOJIbHBIE MacCUBBI. [IuHAMUUECKHE MAaCCUBBI.

Tema 4. DyHKIUU

OObsiBIEeHHE W HUCIONB30BaHME (QYHKIMHA. MexaHW3Mbl Iepenadn aprymeHToB. [lepemada ykazaTenst apryMeHTOM
¢yrakunu. [lepenava maccuBa aprymenToM (yHKmHA. [lepenada ctpoku aprymeHToM QyHKIUH. ApryMeHTsl GyHKnun MAIN().
AprymeHTsl 10 yMondaHuio. BosBpamienue GpyHkiuei ykasarens. Bo3spamenne GpyHKunei ccbUTkd. YKa3arenu Ha (yHKIUH.
Pekypcus. [leperpys3ka GpyHKIuiL.

Tema 5. CTpyKTYpbI, 00beIMHEHHS U NlepeYrcaIeHus

Crpykrypsl. MaccuBbl cTpykTyp. Ilepemada cTpykTyp aprymeHTamu (pyHKIWiA. YKa3aTenwm Ha CTPYKTYypbl. buToble
pasmepsr mons. OOvexmHeHus. llepeuncineHuss um ompeneneHue THUHOB. [IpuMepsl pelreHus 3amad: OHMHaApHOE [EpeBo,
KOMIUIEKCHBIE YHCa, KOMIUIEKCHAS! SKCIOHEHTA, PACcCTOSTHHE MEXAYy TOYKaMH, IepecedeHre IMPSIMbIX, KOPHU KBaJPaTHOTO
YpaBHEHHUS.

Tema 6. Knaccol 1 00beKTBI

OOBEKTHO-OpHEHTHPOBAaHHOE TTporpaMmupoBanue. Kitaccel. O0bsBieHne kinacca. OTKPBITBIE M 3aKPBITHIE WICHBI Kiacca.
Crarnueckue 4ieHsl knacca. [leperpyska meronos. Ilepenaua o0bekToB aprymenTaMu. Bo3sBpalenne pe3ysnbTaToM 0OBEKTOB.
Vkaszarenn Ha OOBEKTHL. YKasaTeln Ha wWieHbl kKinacca. lcronp3oBaHMe CCBUIOK HAa OOBEKTH. MaccuBbl 0OBEKTOB.
JpyxXecTBeHHBIE (QYHKIIMH U KJIACCHI.

5. IlepeyeHb Y4eOHO-MeTOAUYECKOI0 00ecreYyeHHs VISl CAMOCTOSITeJIbLHON padoThl 00y4YaroUIuXcsl MO JUCHUIIJIMHE
(Moxy.110)

CaMocTosTeNnbHas pa60Ta 06yqa}0mnxcsl BBITIOJIHACTCS 110 3a/laHUI0 U TIPU METOANYCCKOM PYKOBOJACTBC MpeniogaBaTelid,



HO 0e3 ero HemocpeacTBeHHOro ydactusi. CamocTosiTenbHas paboTa MojpasfeiseTcs Ha CaMOCTOSTENbHYIO paboTy Ha
ayJIUTOPHBIX 3aHATHSAX U HAa BHEAYAUTOPHYIO CaMOCTOSATENIbHYIO paboTy. CamocTosiTenbHas padora 00y4aromuxcsl BKII0YaeT
KaK TOJHOCTHIO CaMOCTOSITEJIFHOE OCBOCHHE OTIEJBHBIX TeM (pa3/eNnoB) AWUCIMIUIMHBL, TaKk M MpopaboTKy TeM (pa3nenoB),
OCBaMBaeMbIX BO BpeMs ayIUTOpHOI paboThl. Bo BpeMsi caMocCTosITeNIbHOIM paboThl 00y4aroIecs: YNTAlOT U KOHCIIEKTUPYIOT
y4eOHYI0, HAyYHYIO M CIIPAaBOYHYIO JINTEPATYpPy, BHINOJHSIOT 3aJaHKs, HAlpaBJieHHbIE Ha 3aKpelUIeHHE 3HAaHWH U OTpaboTKy
YMEHUH ¥ HAaBBIKOB, TOTOBATCS K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJIIO 10 AUCIUIUINHE.

OpFaHI/I?)aHI/IH CaMOCTOSTEILHOM paGOTLI 06yqa}01111/1xc51 PErIIaMEHTUPYETCA HOPMATHBHBIMU JOKYMCHTAMU, yqe6H0-
METOIMYCCKOM J'IPITepaTypOﬁ 1 3JICKTPOHHBIMU O6pa30BaTeJ'ILHLIMI/I pecypcaMu, BKJIro4as:

[Nopsnok opraHU3alMi U OCYLIECTBICHHS 00pa30BaTENbHON ASSATEILHOCTH 110 00pa30BaTeIbHBIM MIPOrpaMMaM BBICIIETO
obpa3oBaHus - mporpaMMmaM OakallaBpuara, IIporpaMMaM CHEHAIUTeTa, IPOrpaMMaM MarucTparypbl (YTBEP:KACH NPUKa30M
MunncTtepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparmu ot 5 anpernst 2017 roma Ne301)

IMucemo MunnctepctBa obOpasoBanusi Poccmiickoit ®eneparm Nel4-55-996mn/15 ot 27 HOsO0ps 2002 1. "O6
AKTHBH3AL[MU CaMOCTOSTEIILHON pabOTHI CTYIEHTOB BBICIINX YYEOHBIX 3aBEICHHUN"

YcraB (enepasbHOrO rocylapCTBEHHOIO aBTOHOMHOIO oOpaszoBarenbHOTo yupekaeHus "Kazanckuit (IIpuBomkckuii)
(enepaynbHbIi yHUBEpCHTET"

[IpaBuna BHyTpeHHEro pacropsiaka (emepaabHOro TocyJapCTBEHHOTO aBTOHOMHOTO OOpa30BaTENbHOTO YUPEXKICHHUS
BBICIIEro IpodeccronanbHoro oopasosanus "Kazanckuii (IIprBoinkckuit) dpenepaibHblii yHuBepcuTer"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBomkckoro) ¢enepaisHOTO YHUBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPeJCTB 110 AUCHHUILINHE (MOAYJII0)

®DoHJT OIIEHOYHBIX CPEACTB MO IUCIUILUIMHE (MOJYII0) BKIIOYAET OIICHOYHBIE MaTepuajbl, HalpaBlIeHHbIE Ha MPOBEPKY
OCBOCHUS KOMIIETEHIIUH, B TOM YHCIIE 3HAHUH, YMEHHUI 1 HaBBIKOB. DOH/T OIEHOYHBIX CPEJICTB BKIIOYAET OIICHOYHbIE CPENICTBA
TEKYIIEr0 KOHTPOJISl ¥ OLIEHOYHBIE CPEICTBA MTPOMEKYTOUHOM aTTECTAIINH.

B (oHze O1IeHOYHBIX CPENCTB COAEPIKUTCS CeAyromas nHpopManus:

- COOTBETCTBUE KOMIICTEHIIUII IITaHUPYEMBIM pe3yiIbTaTaM 00ydeHHs 10 JUCHUIUINHE (MOIYJIIO);
- KpUTEPUH OLIEHUBAHHS COPMUPOBAHHOCTH KOMITETCHIIHIH;

- MeXaHMU3M (OPMHUPOBAHHS OLEHKH TI0 JUCLUIIIHHE (MOAYJIIO);

- OIIMCAaHUE MOPsIIKA IPUMEHEHMS] U IPOLEAYPBI OLICHUBAHUS [UIs KaXKIOT'0 OLIEHOYHOI'O CPEACTBA;
- KpUTEPUH OLICHUBAHUS [T KXJIOTO OLIEHOYHOI'O CPENICTBA;

- COIEp)KAaHHE OICHOYHBIX CPEACTB, BKJIIOYas TpPeOOBaHUS, MPEIbSIBIAEMbIE K JICHCTBUSIM OOYYarOLIUXCH,
JIEMOHCTPUPYEMBIM pe3yJIbTaTaM, 3a/laHus Pa3JInYHbIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB IO TUCIUILTNHE HaxoauTcs B [Ipunoxkennu 1 k mporpaMMe JUCIUILTHHBI (MOJIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOI /1JI51 0CBOEHHS TUCHHUILUINHBI (MOTYJIs1)

OcBoeHUE AMCHMIUIMHBI (MOAYJISI) TpenroyaraeT W3y4eHHEe OCHOBHOM W JIOMOJIHUTEIBHOW Y4eOHOW JIHTepaTyphl.
Jluteparypa MOKeT OBITH JIOCTYITHA 00YYArOIIUMCS B OJTHOM U3 IBYX BapHaHTOB (JIOO B 000WX U3 HUX):

- B JIGKTPOHHOM BHJIE - Yepe3 3JICKTPOHHBIE OMOIMOTEYHBIE CHCTEMBI HA OCHOBAHUH 3aKII0YeHHBIX KDY 10r0BOPOB C
MPaBo0OIATATEISIMHY;

- B meyaTHOM Buje - B HayuHoii 6mOnmoreke EmaOyxckoro muctutyra KOV. OOydwaromuecs morydaroT ydeOHYIO
JIuTepaTypy Ha aDOHEMEHTE MO YNTATEeICKUM OMJIeTaM B COOTBETCTBUH C IIPABMIIAMH 0JIb30BaHus Hay4aHoi OnbIroTeKoi.

OJEeKTPOHHBIE M3AAaHUS JOCTYIHBI JUCTAHIMOHHO W3 JIOOOM TOYKM NPH BBEACHUH OOYYAIOIIMMCS CBOETO JIOTHHA H
napois OT JMYHOrO KaOMHeTa B cucTteMe "ONeKTpoHHbIM yHuBepcuTer". IIpy HMCHONB30BaHWM II€YATHBIX H3AaHUN
O6ubmmoTeyHbld GoHI JTODKEH OBITh YKOMIUIEKTOBaH MMH W3 pacyera He MeHee 0,25 sk3eMIulsipa KaxJIOro M3 HW3JaHUN
OCHOBHOH JuTepaTypbl 1 He MeHee 0,25 sK3eMInIsIpa JONOIHUTENEHON JINTEPaTyphbl HAa KaKA0ro 00y4aromerocst U3 4Yucia JInil,
OJIHOBPEMEHHO OCBAMBAIONINX JAHHYIO AUCLUILINHY.

[lepeyeHb OCHOBHOW M JOMOSHHUTENBHOHN y4eOHOW JHTEpaTyphl, HEOOXOIUMON I OCBOCHUS AWUCIUILIMHBI (MOIYIIA),
Haxoautcst B Ilpumokennn 2 x paboueil mporpamme AUCHMIUIMHBL. OH ITOJUICKUT OOHOBIEHHUIO NMPH M3MEHEHHMH YCJIOBHH
noroBopoB KOV ¢ mpaBoobnamarensMu >JIEKTPOHHBIX HM3JaHMH W IPH W3MEHEHMM KOMIUIEKTOBaHMs (oHmoB HayduHoit
6ubmmorexn Enabyxckoro nactutyta KOY.

8. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHUKANMOHHON ceTu "HHTepHer'", He00XOAUMBIX JIJIsi
OCBOEHHS IMCUMILJIMHBI (MOAYJIfA)

OcHoBbI iporpammupoBanust Ha C++ st HaumHaromwmx - https://purecodecpp.com/
Kypc Tlpomsunyterit C++' - https://tproger.ru/video/advanced-cpp/



https://purecodecpp.com/
https://tproger.ru/video/advanced-cpp/

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

9. MeToanyeckue yKa3zaHus JJIs1 00y4al0MMXCsl M0 0CBOECHUIO THCITUTLTHHBI (MOIYJIsT)

Bup pador MeToanyeckue peKOMeHIALUH

JEKIUHU JIeKIMOHHBIE 3aHATHUS IIPOBOAATCS C HCIIOJIb30BAHNEM HHTEPAKTUBHBIX TEXHOJIOTHH 1
MIPEATIONAraloT aKTUBHOE YJacTHE CTYACHTOB. {5l HOATOTOBKHU K 3aHATHAM
PEKOMEHIYETCS BBIISNIATH B MaTepHajie MpoOIEMHBIE BOIPOCHI, 3aTParnBacMble
IIpernojaBaTesieM B JEKIUH, U TPYNIHUPOBaTh HH(POPMAIHIO BOKPYT HUX. JKenarensHo
BBIIENATH B HCIIOJIb3YEMOI! TUTEpaType MOCTAHOBKU BOIIPOCOB, HA KOTOPBIE PA3HBIMU
aBTOpaM MOT'YT OBITh IaHbI pa3JMyHble OTBETHl. Ha OCHOBaHMM MOCTAHOBKH TaKHX
BOIIPOCOB CJIEYET COOMPATh apTyMEHTHI B M0JIb3Y Pa3IMYHBIX BAPUAHTOB PEIICHHS
TIOCTABJICHHBIX MPOOJIEM.

nabopaTOpHBIC PabOTHI JlabopaTopHbIe 3aHATHS - 3TO OJIHA U3 PA3HOBUIHOCTEH MPAKTHYCCKOTO 3aHATHS,
SIBISAFOIIASACS 3P PEKTUBHON (HOPMOIi yUeOHBIX 3aHATHI B OPraHU3aI[IH BBICIICTO
oOpazoBanus. JlabopaTopHbIe 3aHATHS UMEIOT BBIPAKCHHYIO CIICITU(PHUKY B 3aBUCUMOCTH
0T y4eOHOW JUCIUILTUHEI, YIIYOJSIOT U 3aKPEIUIIOT TeopeThYeckue 3Hanus. Ha aTux
3aHATHUSIX CTYACHTHI OCBAUBAIOT KOHKPETHBIC METO/IbI U3YUCHHS TUCIUIUIAHBI, 00YYar0TCs
9KCIEPUMEHTAIIBHBIM CIIOCO0aM aHaln3a, YMEHHUIO paboTaTh ¢ NpubopaMu u
COBpPEMEHHBIM 000pynoBaHueM. JlJabopaTopHbIe 3aHATHSI JAIOT HATJISIHOS MPE/ICTABICHUE
00 M3y4aeMbIX SIBJICHHUSX U POLECCaX, CTYACHThI OCBAUBAIOT IIOCTAHOBKY U BEJCHHE
IKCIEPUMEHTA, YIaTCsl yMEHHIO HAOI01aTh, OLICHUBATD MOyYCHHBIC PE3YJIbTAThI, IEJIaTh
BBIBOJIBI M 0000IIIEHHS.

CaMOCTOA- CaMocTosTelnbpHas pa60Ta CTYACHTOB I1O ,I[H,Z[aKTPI‘IeCKOﬁ CYTH MIPCACTABIISACT coboii
TCIIbHasA pa60Ta KOMIIJICKC YCJ'IOBI/Iﬁ 06yqu1/I$[, OpPraHrU3yCMbIX NPCTIOAABATCIIEM U HAlIPABJICHHBIX HA
CaMOIIOATOTOBKY YyYaIllUXCs. VuebHas ACATCIBbHOCTD IIPOTCKACT 0e3 HEMMOCPCACTBCHHOTO
ydacTuA npenoaaBaTesl U 3aKII0IaCTC B HpOpa6OTKC JICKIIMOHHOI'O MaTepuala,
IIOATIOTOBKE K J'Ia60paT0pHLIM 3aHATUAM; U3YUCHUU y‘Ie6HOI7[ JIMTCPATYpPbI U3 OCHOBHOT'O U
JOIIOJTHUTECIIBbHOI'O CITMCKa.

3a4eT M SK3aMeH 3ager sBrsieTcst HOPMOIt OLIEHKH KaueCTBa OCBOCHHS CTYCHTOM 00pa30BaTeNbHOM
IIporpammsl 1o aucuuiuimee. [1o pesynbraTaM 3aueTa CTyJCHTY BBICTABIIACTCS OLCHKA
"3auTeHO" WK "He 3a4TeHO". 3a4eT MOXKET IIPOBOAUTECS B JOpME YCTHOTO OIpoca Mo
ouneram (BompocaM) win 0e3 OMIIETOB, C MIpeBaApUTEIFHON TTOATOTOBKOM MK 03
HOATOTOBKH, 10 ycMoTpeHuto kadeapsl. [IpenogaBarens MOXKET NPOCTaBUTH 3a4eT 0e3
oTpoca UM COOECeJOBAHUS TEM CTYAEHTaM, KOTOphIe aKTHBHO Y4aCTBOBAJIM Ha
a00PaTOPHBIX 3AHITHSIX.

DK3aMeH 10 Kypcy NPOBOJIUTCS B BUJIE TECTHPOBAHUS WK 110 Ouieram. [1pu noaroroske
K 9K3aMeHy He00XO0JUMO ONUPAThCsl HA HCTOYHUKH, KOTOPBIE Pa30MpaIkch Ha JIEKIMIX B
TeUeHHe ceMecTpa. B kakgom Omitere mpuCyTCTBYET MPAaKTHYECKOE 3a1aHue (TTOMUMO 2
TEOPETHYECKUX BOIIPOCOB), TAKUM 00pa3oM, 0OyHaroMHCsI IEMOHCTPUPYET U
HapaOOTaHHBIE IPAKTUYECKUE YMEHUS W HABBIKH.

10. IlepeyeHb UH(POPMALMOHHBIX TEXHOJIOTHI, MCNOJIb3YyeMbIX NPHU OCYLECTBJICHUN 00pa30BaTeIbHOIO NpoLecca
M0 JUCHUIIMHE (MOIYJII0), BKJIIOYAs MepevYeHb NMPOrPaMMHOro odecrniedeHUs] M HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM
(mpu HeOOXOAMMOCTH)

[lepedenp MHGOPMAIMOHHBIX TEXHOJIOTHH, WCIOJIB3yEMBIX IIPH OCYIIECTBICHHH 0Opa3oBaTeNbHOTO IIpolecca o
JUCLUIUIMHE (MOJIYJI0), BKJIIOYAs TIepedyeHb IIPOrpaMMHOro obecredeHuss M HMH(MOPMALMOHHBIX CIIPABOYHBIX CHCTEM,
npexacTasieH B [Ipunoxxennn 3 x pabodeld mporpaMme JUCLUIUIAHBL (MOZYJIS).

11. Onucanue MaTepuaJbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOIi 1JIs1 OCYLIEeCTBJIEHUSI 00Pa30BaTEeIbHOI0 NpoLecca
1o JMcCUUIIuHE (MOLYJII0)

YueOHast ayauTOpHs UIS TMPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIA, 3aHATHH CEMHUHApPCKOTO THIA, TPYMIOBBIX H
WHAMBUIYaIbHBIX KOHCYJIBTAIlMH, TEKYIIEro KOHTPOJS M MPOMEXYTOYHOW aTTeCTAIllMH, MOMEIIEHHE IS CaMOCTOATEIEHOU
paboThI.

Kommiexkt mebenu (mocamounsix mect) 29 mr. KommiexkT mebenu (IMOCAZOYHBIX MECT) JUIS IperojaBaTens | ImiT.
Komrmbtotepusiii kiace: Komnptorepst intel core i5 15 wrt. Monutopsr ViewSonic 22d 15 . IIpoexktop EPSON EB-535W 1
wt. UarepaktuBHast gocka IQBoard DVT TNO82 1 mir. TpuOyna 1 mt. Konnunnonep 1 mr. Hactennsie non xu 6 mr. Hlkad
JIByXCTBOpYaThlii ¢ mogkamu 1 mr. Beb-xkamepa 1 mr. Beixon B MIHTepHET, BHYTPHUBY30BCKasi KOMIIBIOTEPHAs! CETh, TOCTYI B
UIEKTPOHHYI0 MH(OPMALMOHHO-00pa3zoBatenbHyto cpeny. HaGop ydeOHO-HarIsAHBIX ITOCOOMIl: KOMIUIEKT Ipe3eHTaluid B
JIEKTPOHHOM (hopMarte 110 Npero1aBaeMol TUCIUILIMHE 3-5 1T.

423600, Pecnybnuka Tartapcran, r. Enabyra, yn. Kazanckas, 1. 89 ayn. 60
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12. CpeacrBa ajantanuu NpenoAaBaHUsl JUCHUIUIMHBI K MOTPEOHOCTAM O0YYalOIIMXCSl MHBAJIUWAOB M JHI €
OrpaHUYEeHHBIMH BO3MOKHOCTSIMHU 310POBbSI

IIpu HE0OXOAMMOCTH B 00pa30BATEIHHOM TPOIECCE MPUMEHSIOTCS CIECAYIOUINE METOIBI M TEXHOJIOTHH, OOJeTYaromie
BoCTIpHsITHE MH(DOpMAIHH 00yJarOIIUMHUCS HHBAIAIAMHA U JIUIIAMU C OTPAHNICHHBIMH BO3MOXKHOCTSIMA 37J0POBBSI:

- CO3/laHHe TEKCTOBOM BEPCHH JIFOOOr0 HETEKCTOBOTO KOHTEHTA JUISl €r0 BO3MOKHOT'O ITpeo0pa3oBaHys B aJIbTEPHATHBHBIC
(opMBI, yIOOHBIC IS pa3IMYHBIX MTOJIH30BATENCH;

- CO31aHHUC KOHTCHTA, KOTOprﬁ MOXHO INPEACTaBUTL B PAa3jIMYHBIX BUOAX 0e3 NOoTepU HaHHBIX WIHW CTPYKTYPHEIL,
npeayCcCMOTPETh BO3MOKHOCTD MaCIlITa6I/IpOBaHI/IH TCKCTa U M306pa>1<eH1/1171 0e3 NOTEPU KayeCTBa, MPEAYCMOTPETH AOCTYIIHOCTDH
YIipaBJICHUS KOHTCHTOM C KJIaBHUATYPbI;

- CO3JJaHME BO3MOXKHOCTEH Uil 00ydarolmIuXcs BOCIPHHUMATH OJHY M Ty K€ MH(OPMAIMIO U3 Pa3HBIX HCTOYHUKOB -
HanpuMep, Tak, YTOOBI JINIA C HAPYIICHUAMH CIIyXa MOJIyvaad HHYOPMAIMIO BU3yalbHO, C HAPYIICHUAMH 3PCHUS - ayJHAIBHO;

- IPUMEHEHHE MIPOTPAMMHBIX CPEJCTB, 00ECHEUNBAIOIINX BO3MOXKHOCTh OCBOCHHMSI HABBIKOB M yMEHHUH, (HOPMHUPYEMBIX
JTUCLUITIMHON, 32 CUET allbTEPHATHBHBIX CIIOCOOOB, B TOM YHCIIE BUPTYAJIbHBIX 1a00paTOPHil 1 CUMYJIAIHOHHBIX TEXHOIOTHI;

- IPUMCEHCHHUC IUCTAHIHNOHHBIX o6pa3OBaTem,me TEXHOJIOTUM 11 nepegayun I/IH(l)OpMaHI/II/I, OopraHu3aliu pa3JINnIHbIX
(lJOpM HHTepaKTI/IBHOﬁ KOHTaKTHOM pa60T51 06yqa}01uerocs[ C OperoJaaBareiicM, B TOM YHUCJIC Be6I/IHap0B, KOTOPbIC MOTYT OBITE
HCIOJIb30BaHbl IJIs1 IPOBECACHUA BUPTYaJIbHBIX JICKIIMM ¢ BO3MOKHOCTBIO B3aMMOJICHCTBHUS BCEX YYaCTHUKOB JUCTAHIMOHHOTO
06yqu1/m, MIPOBCACHUA CCMHUHAPOB, BBICTYIUICHUA C AOKJIaAaMU W 3alIATHI BBIIIOJTHCHHBIX pa60T, MpOBCACHUA TPCHHUHIOB,
OpraHu3anuun KOJUICKTHBHOM pa6OTLI;

- IPUMEHEHHUE TUCTAaHLIUOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH JJIsl OpraHu3anuy GOpM TEKYIIEro M MPOMEXYTOUHOTO
KOHTPOJIS;

- YBCJIIMYCHUC NPOAOJDKUTCIBHOCTU CAa4Yn 06y‘Ia}OH.[I/IMC$I HWHBAJIMAOM HJIK JIALOOM C OrpaHUYCHHBIMU BO3MOKHOCTAMHU
340POBbs (I)OpM HpOMe)KyTO‘IHOﬁ aTTeCTally 110 OTHOIICHHUIO K YCTaHOBﬂeHHOﬁ MNPOAOJIKUTCIIBHOCTH UX CAAYU:

- IPOAOJIKUTCIIBHOCTU CAauH 3a4é€Ta Win 9K3aMCHa, IIPOBOAUMOIO B MMICHbMECHHOM (bopMe, - He Oosiee uem Ha 90 MUHYT,

- MPOJOJDKUTEIBHOCTH TOATOTOBKH 00YJArOIIErocs K OTBETY Ha 3a4éTe WM dK3aMEHe, POBOJMMOM B YCTHOH dopme, -
He Oosee yeM Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00yHaroIerocs py 3aluTe KypcoBOH paboTHI - He Ooiiee 4eM Ha 15 MUHYT.

IIporpamma coctaBnera B cootBercTBuH ¢ TpeboBanusMu ®I'OC BO u y4eOHBIM MraHoM 1o HampasieHuio 44.03.04
"IIpodeccronanproe 0OydeHHE (TI0 OTpacisiM)" ¥ IPOGIITIO TOATOTOBKA " ABTOMATH3alUs SHEPTETHICCKUX CHCTEM " .
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1. CooTBeTcTBHE KOMIETEHIIMIA INIAHHPYEMBIM pe3yJIbTaTaM 00yueHHUs M0 TUCHUTInHE (MOYJII0)

Kox m HamMeHoBaHHe

NHaukaTopbl AOCTHKEHUS KOMIIeTeHUMM

OneHovHbIE

cpeacTBa

TeKYIero

KOMIIETEHIIHH AJIS1 JAHHOM TMCUUNITHHBI KOHTPOJISl M IPOMEKYTOYHOH aTTecTAlMu
YK-1 — - Coocoben | 3Hate npuHOUIB 3((GEKTHBHOrO mOHUCKa, | Tekyuuii KOHTPOIb:

OCYIIECTBIIITH ~ HOMCK, | KpHTHYECKOTO  aHAIM3a W CHHTe3a | TecTHpOoBaHHE IO TeMaM

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

cUHTe3  HMHQOpMAaluH, | IPOrPaMMHUPOBAHMSA, METOAUKH cUcTeMHOro | Tema 2. Ypapisfiomue KOHCTPYKIUH

MPUMEHSTh CHCTCMHBIH
MOAXOJ JUIsl PEeLIeHHs
IMOCTABJICHHBIX 3a7a4

MOJAXO0J K TMPOTrpaMMHPOBAHHIO, BKIIOYAs
00BEKTHO-OPUCHTUPOBAHHYIO, JUISI PEIICHHUS
3a1a4 Ha DBM.

YMeTh OCYIIECTBIATh dPPECKTUBHEII MOUCK,
KPUTHYCCKHUN aHAIN3 M CUHTE3 MH()OpMAITUH
o OCHOBaM MPOTpaMMHUPOBAHHUS,
HCIIOJIB30BaTh METOIUKHI CHCTEMHOT'O
MOaX0a K TPOTPaMMHUPOBAHUIO, BKITIOYAS
00BEKTHO-OPUEHTHPOBAHHYIO, JUISI PEIICHUS
3aga4 Ha DBM.

Bnagers HaBBIKaMH 3()(HEKTHBHOTO TMOWCKA,

KPUTHYECKOTO0  aHalu3a W CHHTe3a
nHdopmanuu o OCHOBaM
MIPOTPaMMHUPOBAHHUS; CIOCOOHOCTHIO

MPUMEHITh METOAUKH CHCTEMHOI'O IOJIX0Aa
K MPOrpaMMHPOBAHHIO, BKJIIOYasi OOBEKTHO-
OpUEHTUPOBAHHYIO, JUIs pPEIIeHHs 3aJad Ha
OBM.

TEKCTOBBIEC CTPOKU
Tewma 4. OyHK1IIUU

Tema 5. CrpykTypsl,
TIepPEUUCICHUS

TEKCTOBBIE CTPOKHU
Tewma 4. OyHKIIUN

Tema 5. CrpykTypsl,
MIEPEYUCIICHUS

TEKCTOBBIE CTPOKH
Tewma 4. OyHKuuu

Tema 5. CrpykTypsl,
MIEPEYUCIICHUS

3auém, sxzamen

Tema 3. Vkazatenu, CChUIKHM, MAacCHUBBI H

Tema 6. Knaccsl 1 00BEKTEI

JlabopatopHbie pabOTHI IO TEMaM

Tema 1. OcHoBbI s13b1Ka CH++

Tewma 2. Ynpapistomye KOHCTPYKLUN

Tema 3. Vkazarenu, CCBUIKM, MAacCCHBBI 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 arrecranus:

00beqUHEHUS WU

00beUHEHUS WU

00beAUHEHNUS |

2. KpuTepuu oueHnBaHusi ¢(pOPMHUPOBAHHOCTH KOMIIeTeH Ml

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 HETOYHOCTHU B
BEIOOpE 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 ypoBenb | 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 aHa/In3a 1 KPUTUYECKOTO aHaIn3a U 3¢ PEeKTUBHOTO
KPUTHUYECKOTO aHAJIN3a CUHTEe3a MHPOPMAIIH 110 CUHTE3a MHPOPMAIIH 110 TIOWCKa,

CHUHTE3a MHPOPMAITUH TI0 OCHOBaM OCHOBaM KPUTHIECKOTO

aHaJM3a M CUHTE3a
UH(POPMAITIH 110
OCHOBaM
MIPOrpaMMHPOBaHUS
, IPUMEHSTD
METO/IMKH
CUCTEMHBIH MOAX0]
K
MIPOTrPaMMHPOBaHU
10, BKITFOYAst
00BEKTHO-
OpPHEHTHUPOBAHHYIO,
JUTS pELIeHUs 33134
Ha OBM




‘YMeer ocylecTBIsATh
3¢ GeKTUBHBIN TTOHCK,
KPUTUYECKUN aHAIN3 U
CHHTE3 HHPOPMALIUH 110
OCHOBaM
TIPOTPaMMHUPOBAHHUS,
HCIIOJIE30BaTh METOJUKHI
CHCTEMHBIH MMOJIX0JT K
NpOrpaMMHPOBAHUIO,
BKJIF0Yast 00bEKTHO-
OPHEHTHPOBAHHYIO, IS
penienus 3anau Ha OBM.

Ymeer OCYILECTBIISATh
MIOMCK, KPUTHYECKHUI aHAIIN3
U CHHTe3 WHPOpPMAIWU MO
OCHOBaM

MIPOTPaMMHPOBAHMUS,
HCII0JI30BaTh METOIUKHI
CHUCTEMHBII HOIXO0JT K
MIPOTPAMMHPOBAHHIO,
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
IpOTPaMMHUPOBAHHUS
, 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;
CIOCOOHOCTBIO IIPUMEHSTh
METOAUKH CHCTEMHOTO
nojaxona K
HPOrPaMMHUPOBaHHIO,
BKJTIOYAs 00OBEKTHO-
OPHCHTHPOBAHHYIO, I

peuieHus 3ana4 Ha OBM.

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

MpOrPaMMHPOBAHHS;
CIIOCOOHOCTBIO  IIPUMEHSThH
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 IO OCHOBaM
HNpOrpaMMHUPOBAHMUS;
CIIOCOOHOCTBIO IPUMEHSTh
METOJIMKH CHCTEMHOTO
MOAX0a K
MIPOTPaMMHPOBAHUIO,
BKJIFO4Yast 00bEKTHO-
OPHEHTHPOBAHHYIO,
JOIyCKast OITHOKH IpH
peuienuu 3ana4 Ha OBM.

He naBpikamu

3¢ eKTHBHOTO
MTOKCKa,
KPUTUICCKOTO
aHalM3a M CUHTE3a
uHpopManuu mo
OCHOBaM
MIPOTpaMMHPOBAHUS
; CIIOCOOHOCTBIO
TIPUMEHSTh
METOIUKH
CHCTEMHOTI0
MOaX0/1a K
IpOTPaMMHUPOBAHH
10, BKITIOYas
00BEKTHO-
OpPUCHTUPOBAHHYIO,
JUTSL PEIICHHUS 33134
Ha ODBM.

3. Pacnpesnesnenue oueHoOK 3a (pOpMbI TeKYLIEr0 KOHTPOJISI U POMEKYTOUHYI0 aTTECTALMIO

3 kypc :

Tekyumuii KOHTPOJIb:

TectupoBanue

Tema 1. OcHOBHI s13b1Ka C++

Tewma 2. Yrpasnsroniie KOHCTPYKIIUH

Tema 3. Ykazaremnu, CChUTKHA, MACCUBBI U TEKCTOBBIE CTPOKHU

Tema 4. dyHkun

Tema 5. CTpyKTypbl, 00beTUHEHUS U TTEPSUUCITCHHS

Tema 6. Kitaccel 1 00BEKTBI

JlabopaTopHsle pabOTHI
Tema 1. OcHoBHI s13b1Ka C++
Tema 2. Ynpasnsrouiyie KOHCTPYKIUU

Tema 3. yKa3aTCJ'II/I, CCBUJIKHU, MACCUBBI U TCKCTOBLIC CTPOKHU

Tema 4. ®yHkuun

Tema 5. CTpyKTypbl, 00beTUHEHUS U TTEPESUUCTCHHS

Tema 6. Kitaccel 1 00BEKTBI

Kontponsnas pabora
Tema 1. OcHoBHI s1361Ka CH+
Tema 2. Yrpasnsioniie KOHCTPYKIIUT

Tema 3. YKa3aTCJ'II/I, CCBUJIKHU, MAaCCHUBBI U TEKCTOBBIC CTPOKU

Tema 4. ®yHkuuu




Tema 5. CTpyKTypbl, 0ObSTUHEHUS U ITEPSUUCTCHHS
Tema 6. Knaccel 1 00beKTHI

BrImonHeHNe KaXXIOrO OIEHOYHOTO CPEACTBAa OICHWBaeTCs II0 INKaje: OTJIMYHO, XOPOIIO, YIOBIETBOPUTEIHHO,
HEYJOBJICTBOPUTEIHHO.
OO0mas omeHKa 3a TEeKyMHH KOHTPOJIb IPEICTAaBISCT co00il cpemHee 3HAUECHHE MEXAY IIONYYSHHBIMH OIICHKAMH 3a BCE
OIICHOYHBIE CPEJICTBA.

I[pomMe:xkyTouHasi aTTeCTAIINS — 324ET, SK3aMCH.

IIpomexxyTouHasl aTTeCTalusl MPOBOJUTCS MOCIE 3aBEPIICHUS M3YUYCHUS AMCIUILUTAHBI WK ¢¢ YacTH B (opme, ompeaensieMoi
y4eOHBIM TJIAHOM 00pa30BaTEILHON MPOrPAaMMBI C IEITBIO OIICHUTh PA0OTy 00YYArOIIErocs, CTENCHh YCBOCHUS TEOPETHUCCKIX
3HaHUii, yPOBEHb C(POPMUPOBAHHOCTH KOMIICTCHIIUH.

[IpemonaBaTens, TPUHIMAIONINHA 3a4eT (dK3aMeH) oOecmeumBaeT CiiydaifHoe pachpeleficHHe BapHAHTOB 3a4CTHBIX 3aJaHHi
MEXITy OOYyJaroIMMUCS C TIOMOINBI0 OWJICTOB W/WJIM C TPHUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHIl, BIIpaBe 3aIaBaTh
oOygaromeMycs JONOTHUTENbHBIC BOTIPOCH U IaBaTh JOMOTHUTENBHEIC 3aJaHNs IOMUMO TeX, KOTOPHIE YKa3aHBI B Oniere.
3ader (’K3aMeH) MpoBoIUTCA 1o OmreraMm. B kakmom Omiere 1Ba OIEHOYHBIX CPENICTBA: YCTHBIM MJIM MUCHMEHHBIH OTBET Ha
BOTIPOC U TIPAKTHYECKOE 3a/TaHUE.

BrimonHeHue KaXI0ro 3aJaHusl 32  TPOMEXYTOUHYIO aTTECTAllMI0 OICGHHWBAaeTCA IO IIKaje: OTJIWYHO, XOpOIIOo,
YIOBJIETBOPUTEIHHO, HEYIOBIETBOPUTEIHHO.
OO01ast OIeHKA 33 MPOMEKYTOUHYIO aTTECTAIMIO MPEICTABIACT CO00M cpeqHee 3HAUCHHE MEXIY MOJIYYCHHBIMHU OICHKAMHM 32
BC€ OIICHOYHBIE CPEICTBA MPOMEKYTOUHON aTTeCTallNH.
B ciy4yae HeBO3MOXKHOCTH YCTaHOBJICHUSI CPEJHETO 3HAUCHUS OIICHKH 32 MPOMEKYTOUHYIO aTTEeCTAINI0 (HAapUMep, «XOPOIIO»
WIH «OTIUYHO»), WTOTOBAas OIEHKA BBICTABIIETCS OK3aMEHATOPOM, WCXONsi W3 TMPHHIOWNA CHOPaBEIIUBOCTH U
OECIPUCTPACTHOCTH Ha OCHOBAaHWUHM OOINETO BIICYATICHHS O KadeCTBE W JOOPOCOBECTHOCTH OCBOCHHSA OOYYaroIINMCS
JUCTIATUTHHBL (MOZYIIS).

Buas! orieHok:

Jist 3agera:

3a4yTeHo

He 3auteno

s sx3ameHa:
OTau4HO

Xopo1o

VY 10BIIETBOPUTEIBHO
He ynoBnerBopurensHo

4. OueHOYHBIE CPEACTBA, MOPSAOK UX MPUMEHEHHS U KPUTEPHH OLEeHHBAHUS
4.1. OueHoYHbIE CPeCTBA TEKYIIEr0 KOHTPOJIS

4.1.1. TectupoBaHue

Tema 1. OcHoBbI s13b1Ka CH++

Tema 2. Yrpasnsronie KOHCTPYKIIUT

Tema 3. Ykazaremnu, CCbUTKHA, MACCUBBI U TEKCTOBBIE CTPOKH

Tema 4. OyHKIMH

Tema 5. CTpyKTypbl, 00beTUHEHUS U TIEPEUNCITCHHUS

Tema 6. Knaccel 1 00beKTHI

4.1.1.1. Ilopsaaok npoBeaeHuUsl.

TecTupoBaHue IPOXOJUT B MHUCBMEHHOW (pOpME WM C HCIOJB30BAaHHEM KOMITBIOTEPHBIX cpeAcTB. OOyJaroImuiics moayvaeT
OTpeNeIEHHOE KOJIMYECTBO TECTOBBIX 3aqaHuii. Ha BhIMONHEHHWE BBIACISICTCS (PUKCHPOBAaHHOE BpPEMsI B 3aBHCHMOCTH OT
KoJuuecTBa 3ajaHuil. OLieHKa BBICTABIISIETCS B 3aBUCUMOCTH OT MPOLEHTa MPaBUJILHO BBINOJHEHHBIX 3aJaHuil. TectupoBaHue
MIPOBOJUTCS 10 BapuaHTaM. B kaxom BapuanTte — 20 TECTOBBIX 3aJlaHUH.

Hmxe npuBeens! mpuMepHsIe 3aganus. [1omHbIN OaHK TECTOBBIX 3aaHNI XpaHUTCS Ha Kadepe.

4.1.1.2. Kpurepuu oueHUBaHUSA
O1eHKa «OTIMYHOY» CTABUTCH, ec/Ii o0y4yaronuiicss Hadpan:
86% TpaBUILHBIX OTBETOB U OoJIee.
O1eHKa «XOPOLI0» CTABHUTCS, ec/Ii 00yUarouuiicss HadpaJ:
Ot 71% 10 85 % npaBUNBHBIX 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 OlIeHOYHOTO CPeaCTBA
Tewmsr 1-6
DopMyIUpOBKa 3a1aHUA
1. Kaacce - aro:
a) m000# THN JAHHBIX, ONPEACIIEMBIH MOTb30BaATEIEM
0) T JaHHBIX, ONIPEesIEMBIN TTOJIH30BATEIIEM U COUCTAIOMMHI B cebe maHHBIC M QYHKINH UX 00paboTKH
B) CTPYKTYypa, IJsi KOTOPOH B mpoTrpamMMe UMEIOTCs QYHKIINU paboTHl ¢ HEIO
2. BoiOepuTe npaBuJbHbIE YTBEPKACHHUS:
a) 10 yMOJIYaHHIO WICHBI Kjacca UMEIOT aTpulyT private
0) Mo YMOJYaHHIO YJICHBI Kjlacca UMCIOT aTpuOyT public;
B) YJICHBI KJlacca UMEIOT JOCTYII TOJBKO K djeMeHTaM public;
I') DJIEMEHTHI Klacca ¢ aTpUOYyTOM private JOCTYNHBI TOJIBKO YJeHaM Kiacca
3. [lepeonpeneneHue onepanuii nMeeT BUA:
a) IMs_KJacca, KII0YeBOoe CII0BO operation, CHMBOJ OTIepaIinu
0) uMs_KJacca, KIF0YeBOE CIOBO operator, CHMBOJ OMEpPAaIii, B KPYTIBIX CKOOKaX MOTYT OBITh YKa3aHBI apT YMEHTHI
B) UMS_KJlacca, KJII0UEBOE CIOBO operator, CIUCOK apryMEHTOB
I') UMsl_KJiacca, JBa IBOCTOUHNS, KJIIOUYEBOE CIOBO operator, CHMBOJ OTEepaIuu
4. O0BbeKT - 3TO
a) mepeMeHHasi, coJiepiKalias ykasaresb Ha Kiacc
0) ’K3eMILIAp Kiacca
B) KJaccC, KOTOPBIH COAEPKUT B ceOe TaHHbIE U METOJBI UX 00paboTKH
5.Tect. Unenamu kJjacca MOTYT OBITh
a) Kak IepeMeHHble, Tak U QYHKIMU, MOTYT OBITh OOBSBICHBI Kak private u kak public
0) ToNbKO (yHKIHMH, OOBSIBJICHHBIE KaK private
B) TOJIPKO TIEPEMEHHBIC U (YHKIHH, 00BIBICHHBIC KaK private
T') TOJTBKO MepeMeHHbIe U QYHKINH, 00BIBICHHBIC Kak public
6. Uro Ha3pIBaeTcsi KOHCTPYKTOpOM?
a) METOJ, UMsI KOTOPOTO COBIAAACT C NMEHEM KJlacca M KOTOPBIM BBI3BIBACTCSI aBTOMATUIECKHU MPHU CO3/IaHUHN 00BEKTa
KJlacca
0) MeTox, UMl KOTOPOTO COBHAJAeT ¢ MMEHEM Kilacca M KOTOPBIH BBI3BIBACTCSA aBTOMATHUYECKH MPU OOBSIBICHUH
kyacca (10 co3jgaHus o0beKTa Kiacca)
B) METO/JI, UMl KOTOPOTO HE00s3aTelIbHO COBIAZaeT C MMEHEM KJIacCa U KOTOPBIH BBI3BIBACTCS IPH CO3JAaHUU 00 bEKTa
KJlacca
I') METOJ, UM KOTOPOTO COBMAJIaeT ¢ MMEHEM KJlacca U KOTOPHIM HEOOXOAUMO SIBHO BBI3BIBATH U3 TOJIOBHOM
MporpaMMBbl IpH 00BABICHUHN 00BEKTa KiIacca
7. BbiOepuTe npaBuJibHbIe YTBEPKIAEHUS
a) y KOHCTPYKTOpa MOT'YT OBITH ITapamMeTphl
0) KOHCTPYKTOpP HACIEIyeTCs, HO JIOJDKEH OBITh MeperpykeH
B) KOHCTPYKTOP JOJDKEH SIBHO BBI3BIBATHCS BCErJa nepes oObsiBICHNEM 00beKTa
I') KOHCTPYKTOP BBI3BIBACTCS aBTOMATHUECKHU MTPU OO0BSIBICHUH O OBbEKTa
J1) 00BSIBICHHE KaXKJJOTO Kjlacca JOJDKHO COACPKATh CBOW KOHCTPYKTOP
€) eCJIM KOHCTPYKTOp HE CO3/]aH, KOMIUJISTOP CO3/aCT €r0 aBTOMATHYECKH
8. OTMeTbTe NpaBHJIBbHBIE YTBEPKAEHHUS
a) KOHCTPYKTOPBI Kjlacca He HACJIEeAYIOTCS
0) KOHCTPYKTOPOB KJiacca MOXKET ObITh HECKOJIbKO, UX CUHTAKCHC OTPENeIIIeTCS MPOrPaMMHUCTOM
B) KOHCTPYKTOPOB KJlacCa MOXKET OBITH HECKOJIbKO, HO UX CUHTAKCHUC JOJI)KCH MOJUYUHATHCA IMMpaBUjIaM NEPETrpy 3Ku
byHKIIMIT
I') KOHCTPYKTOP BO3BpallaeT yKa3aTesb Ha 00BEKT
J1) KOHCTPYKTOp HE BO3BpalllaeT 3HAUYCHHE
9. Uto Ha3bIBaeTcs 1eCTPYKTOPOM?
a) METOJ], KOTOPBIIl YHUYTOXKAET 00BEKT
0) MeTO/1, KOTOPHIH yaansieT 00beKT
B) METO/JI, KOTOPBII 0CBOOOKIaeT MaMATh, 3AaHUMAEMyI0 00BEKTOM
r) cucteMHast QyHKIHS, KOTOpas 0CBOOOXKIaeT MaMsiITh, 3aHUMAEMYyI0 00BEKTOM
10. BoiOepuTe npaBUIbHbIE YTBEPKACHUSA
a) JeCTPYKTOP - ATO METO/] Kjiacca, IPUMEHSIeMbIil Ui yaleHus: 00beKTa
0) IeCTPYKTOpP - 3TO METOJI Kjacca, MPUMEHSIEeMbIH JJIsl 0CBOOOXKICHHS MaMsITH, 3aHUMAaeMOi 00bEKTOM
B) AECTPYKTOP - 3TO OTAENbHAs (QYHKIHSI TOJTOBHOW MPOTPaMMBI, MPUMEHIEeMas I OCBOOOXKICHHS MaMsATH,
3aHUMaeMOH 00BEKTOM
') IECTPYKTOP HE HaclielyeTcs
J1) JECTPYKTOP HACIEIYETCs, HO IOJKEH OBITh IeperpyxkeH
11. YUro Ha3pIBaeTCsl HACTEAOBAHUEM?



a) 9TO MEXaHM3M, [TOCPEJCTBOM KOTOPOI'0 IMPOU3BOIHBIN KJIACC MOJyYaeT 3JIEMEHTHI POJUTEIBCKOTO 1 MOXKET
JIOTIOJTHSTH JINOO U3MEHSITh UX CBOMCTBA U METO/IbI

0) 9TO MEeXaHW3M MepeoTpeIeIeHNs METOI0B 6a30BOTO Kiacca

B) 3TO MEXaHHU3M, IIOCPEJICTBOM KOTOPOTO MPOU3BOAHBIN KJIacC MOJIy4YaeT BCe Mojst 0a30BOTO Kilacca

T') 3TO MEXaHU3M, TOCPEACTBOM KOTOPOTO NMPOU3BOAHBIN KIACC MOTYUAET IEMEHTHl POJUTEIBCKOTO, MOXKET UX
JIOTIOJTHUTH, HO HE MOJKET TIEPEOTNPEeIeInTh

12. BoiOepuTe npaBujibHOe 00BsIBJEHHE NPONU3BOJHOTO Kjaacca

a) class MoreDetails:: Detalils;

0) class MoreDetails: public class Details;

B) class MoreDetails: public Details;

r) class MoreDetails: class(Details);

13. BoiOepuTe npaBuJIbHbIC YTBEPKACHUSA:

a) eclii DJIEMEHTHI Kjlacca 0O0BsABICHBI KaK private, To OHM JOCTYIIHBI TOJIbKO HACJIEJIHUKaM Kjacca, HO He BHE IIHUM
GyHKIHAM

0) ecim 3JIEMEHTHI Kilacca 00BABICHBI KaK private, TO OHM HEJOCTYNHBI HU HacleIHUKaM KJacca, HU BHEITHUM
GyHKIHIM

B) €CIIM DJIEMEHTHI 00BABICHHI Kak public, TO OHM MOCTYIHBI HACIETHUKAM Kjacca, HO He BHEITHUM (YHKIHAM
T') €CJIH HJIEMEHTHI 00BSIBICHBI Kak public, TO OHM TOCTYIHBI M HACIEJHUKAM KJlacca, U BHEIIHUM (YHKITUSIM
14. Bo3Mo0OKHOCTb U c10c00 o0pamieHus NPOU3BOJHOIO KJIacca K 3JieMeHTaM 60a30BOT0 Ol peesisieTcs

a) KJIoYaMu JocTyma: private, public, protected B Teje mpou3BOIHOTO Kjacca

0) TOJIBKO KJIIOUOM JocTyTa protected B 3arojoBke 0OBSIBICHUS MIPOU3BOIHOTO Kiiacca

B) KJIIOYaMH JlocTyna: private, public, protected B 3arosioBke o0bsiBJIeHHs TPOU3BOIHOIO Kilacca

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

15. BoidepuTe npaBUJIbHbIE COOTBETCTBHS MekKAY cnenuGpuKaTopoM 0a30BOro Kjacca, KJIHOYOM A0CTyNa B
00bSIBJIEHNH MPOM3BOAHOIO KJacca H NPaBaMHu J0CTYNa NPO3BOJAHOI0 Kjacca K 3JleMeHTaM 6a30Boro

a) K104 gocrtymna - public; B 6a30BoM Kkjacce: private; mpaBa J0CTyIma B MIPOU3BOJHOM Kiiacce - protected

0) K04 focTyma - M000i; B 6a30BOM Kjacce: private; mpaBa J0CTyla B IPOMU3BOJHOM KJlacce - HET MpaB

B) KJIFOY gocTyma - protected mim public ; B 6a30BoM Kkiacce: protected; mpaBa mocTyma B IpOU3BOJHOM Kiacce -
protected

') KJII0Y JTOCTyIa - private; B 6a30BoM kiacce: public; mpaBa gocTyna B mpoOU3BOJAHOM Kiacce - public

J1) KJIIOY ocTymna — no0o0i; B 6a30BoM kitacce: public; mpaBa qocTyna B MpONU3BOJHOM KJlacce — TaKHE )K€, KaK KJII0Y
JocTyna

16. IpyxecTBeHHast QYHKIHS - ITO

a) GyHKIUs Ipyroro Kiacca, Cpeau apryMeHTOB KOTOPOil €CTh 3JIEMEHTHI IAHHOTO Kilacca

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

B) GyHKUMS, SBIISIIONIASICS YJIEHOM Kiiacca U 00bsiBlieHHas! ¢ aTpubytom friend;

r) GyHKIUS, KOTOpas B JpyroM Kiacce 0ObsIBIECHA KaK APYKECTBEHHAs JaHHOMY

17. BriGepuTe npaBuJbHbIE YTBEPKIACHMSI:

a) ogHa (QYHKIUS MOXKET OBITh APYKECTBEHHON HECKOJBKHUM KilaccaM

0) npyxxecTBeHHAas: QYHKIIUS HE MOXKET OBITh OOBIYHON (pYHKIMEH, a TOTBKO METOJIOM JAPYroro Kiacca

B) py’XecTBeHHasi QYHKIUS 00BSBISICTCS BHYTPH Kiacca, K dJIEMEHTaM KOTOPOTO el HyXEeH JI0CTyN

') ApyXeCTBeHHAs PYHKIHS HE MOXKET OBITh METOJOM APYroTo Kiacca

18. llla610H pyHKIHUM - 3TO...

a) onpenaeneHue QYHKIHUH, B KOTOPOU TUIY 00pabaThiBaeMbIX TaHHBIX MPUCBOCHO yCIOBHOE 0003HAUYCHNUE

0) nporoTun GpyHKIHH, B KOTOPOM BMECTO UMEH MMapaMeTPOB YKa3aH yCJIOBHBIH THI

B) omnpejenieHue GYHKIIMH, B KOTOPOM yKa3aHbl BO3MOYKHbIE BAPUAHTHI TUIIOB 00pabaThiBaeMbIX MapaMeTpPOB

) onpenaesieHne GyHKIMH, B KOTOPOM B IPOTOTHIIE YKa3aH YCIIOBHBIW THII, @ B ONPEIEICHNN YKa3aHbl BApDUAHTBI
TUIIOB 00padaThIBAEMBIX MapaMeTPOB

19. g pocryna Kk 3j1eMeHTaM 00beKTa HCIOJIb3YIOTCH:

a) mpu oOpaleHny Yepe3 UMs 00beKTa — TOUKa, MPU 0OpAIEHUH Yepe3 yKa3aTelb — Olepaius «->»

0) npu oOpamieHnn Yepes uMsi 00beKTa — J1Ba JIBOCTOUHSI, IPH 0OpaIleHNH Yepe3 yKa3aTelb — ONepaIus «TOUYKa»
B) NpH 0OpalieHNu Yepe3 uMsi 00beKTa — TOUKa, MPU 00palleHNH Yepe3 yKa3aTeslb — JBa JIBOCTOUMS

') npu oOpanieHnn yepe3 uMsa 00beKTa — J1Ba ABOCTOUMS, IPU OOpANIEHUH Yepe3 yKa3aTellb — Olepanus «->»
20. MMorumopu3M — 3710 :

a) CpeJICTBO, MO3BOJISIIONIEE UCII0JIb30BAThH OJHO MM JUIsl 0003HAYEHHUS JeHCTBHI, OOLIUX ISl POJCTBEHHBIX KJIACCOB
0) cpescTBO, MO3BOJISIONIEE B OJTHOM KJIACCE UCIOJb30BATh METOJIbI C OJMHAKOBBIMH UMEHAMH;

B) CPEJCTBO, [IO3BOJISIONIEE B OJJHOM KJIACCE UCIIOIb30BATh METO/Ibl C PA3HBIMU UMEHAMU JIJI51 BHITOJIHEHHU S
OJIMHAKOBBIX JIEUCTBUM

I') CPEACTBO, MO3BOJISIIOIIEE MTePerpyKarh GyHKIMH JJIsl padOThI C pa3HBIMH THIIAMHU MJIM PA3HBIM KOJUYECTBOM
apryMeHTOB.

21. Honumopdusm pean3oBaH 4yepe3 MEXaHU3MBbI:

a) neperpy3ku QyHKIIMI, BUPTYalbHBIX (YHKIINH, M1a0JI0HOB

0) neperpy3ku GpyHKUNH, HACIEAOBAHUS METO/IOB, 11a0JOHOB;



B) HacJIeJI0BaHUsI METOJIOB, BUPTyaIbHBIX PYHKINH, 11a0J0HOB

') neperpy3ku QyHKIHH, HACACAOBAHUS, BUPTYAIbHBIX (YyHKIIHH.

22. BupTyaJibHBIMHU Ha3bIBAKOTCH PYHKIMHK:

a) GpyHKIIMH 6a30BOTO Kilacca, KOTOPBIE MOTYT OBITH IIEPEONPEIEICHBI B IPOU3BOIHOM KJlacce
0) pyakuumn 6a30BOTrO Kiacca, KOTOPbIE HE UCMOJIB3YIOTCS B IIPON3BOIHOM KJIacce;

B) GpyHKIIMH 0a30BOT0 Kiacca, KOTOPbIE HE MOTYT OBITH IEPEOTPEACICHBI B 0a30BOM Kiacce;
r) GyHKOIUH IPOU3BOIHOIO KJacca, IMepeornpeieIeHHbIe OTHOCUTEIbHO 0a30BOT0 Kilacca

23. lonmumopdpu3m B 00beKTHO-OPHEHTHUPOBAHHOM NMPOTrPAMMHUPOBAHUM Peajiu3yeTcs:
a) yepe3 MEeXaHU3MBbI Ieperpy3ku (GyHKIMI U onepanuii), BApTyaJbHble QYHKINH U 11a0J0HBI
0) uepe3 MeXaHM3MBbI Neperpy3ku (GyHKIHHA U onepanuii) u mabIoHbI;

B) uepe3 BUpTyaJibHbIe QYHKINH U M1a0J0HBI;

') 4yepe3 MeXaHU3MBbl eperpy3ku (QyHKIMI 1 onepanuii) 1 BUPTyanbHble QyHKIHH

24. YKaxkuTe cBOiCTBA H MeTOAbI, JOCTYNIHbIe BHEIIHUM (PYHKIHUSIM

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. JIabopaTopHble padoThI

Tema 1. OcHoBHI s13b1Ka C++

Tema 2. Ynpapasiouiye KOHCTPYKLHUH

Tema 3. Yka3zarenu, CCBUIKH, MaCCUBBI M TEKCTOBBIE CTPOKH
Tema 4. ®yHkuun

Tema 5. CTpyKTYpbI, 00BEINHEHHS U TIEPEUUCICHUS

Tema 6. Kiaccel 1 00BEKTHI

4.1.2.1. Ilopsinox npoBeaeHHsI.

JlaGopatopHbie pabOThI MPOBOSATCS B YaChl ayAUTOPHOMN paOOTHI.
Ilepen BBIMOJIHEHWEM KaA0il pPabOThl CTYAEHTHI-0AaKalIaBpbl JOJDKHBI IPOPAa0OTaTh COOTBETCTBYIOLIMH MaTepHal,
HCIOJIb3Ysd KOHCIICKTBI TCOPECTUYCCKUX 3aHHTHﬁ, MEPUOAUICCKUE U3JIaHNA, y‘le6HO-MeTOI[I/I‘IeCKI/Ie HOCO6I/I$I n y‘-Ie6HI/IKI/I.
ITo oKOHYaHUH 3aHITHH CTYIECHTHI O(OPMIIIOT OTYET M0 KaXKI0H padboTe, coOoaast Ciaeayomyo Gopmy:
HammeHoBaHmE TEMEI,
Lenb paGoTsl;
3anmaHue U coiepKaHue BRITIOJHEHHOH paboTHI,
[MuceMeHHBIE OTBETH Ha KOHTPOJBHEIC BOTIPOCHL.
BrIBOIBI IO TIpOIEIaHHOI padoTe.
CHI/ICOK HCIIOJIb30BAHHBIX UCTOYHUKOB.

4.1.2.2 Kputepum oueHUBAHUS

OleHKa «OTJIHYHO» CTABUTCS, €CJIU 00yUYalomuiics:

IIpaBunabHO BBINOMHMI Bce 3ajaHuA. IIpoJEeMOHCTpUpPOBAI BBICOKUII ypOBEHb BIaJeHHs MaTepuanoM. IIposBieHs
MIPEBOCXO/IHBIE CIIOCOOHOCTH NPUMEHSTh 3HAHUS 1 YMEHHS K BBINOJHEHUIO KOHKPETHBIX 3aJaHui.

OueHka «XOpouIo» CTABUTCSH, €CJIM 00yJaAIOIIHICH:

[TpaBuiabHO BBIOIHWI OOJBIIYIO YacTh 3aaaHuid. [IpucyTcTByloT He3HauMTeNnbHBIE ommOKH. [IporeMoHCTpUpOBaH XOpomMid
YpPOBEHb BlIaJieHHs1 MaTepuaioM. [IposiBiieHb! cpeiHre cIocOOHOCTH IPUMEHSTh 3HAHHS M YMEHUSI K BBITIOJIHEHNIO KOHKPETHBIX
3a/1aHui.

OneHkKa «yA0BJIeTBOPHUTEIbHO» CTABUTCS, €CJIM 00ydarommiics:

3amaHus BRITOJHIII Ooiee YeM HamoJIOBUHY. [IpHCYTCTBYIOT cepbé3HbIe ommOKH. [IpoeMOHCTPHPOBAH yIOBIETBOPHUTEIBHBIN
YPOBEHb BJIaJeHHUS MarepuanoM. [IposiBieHsl HU3KHE CIIOCOOHOCTH MPUMEHSTh 3HAHNSA M YMEHUS K BBIIOJIHEHHIO KOHKPETHBIX
3a/laHui.

O1eHKa «HeyA0BJIeTBOPUTEIbHO» CTABUTCH, ecJIM 00ydarommiics:



3amaHus BBHIIOJIHWI MEHEE YeM HamoJOBHHY. IIpomeMOHCTpHpOBaH HEYIOBIECTBOPUTEIBHEIA YPOBEHD BIIAJCHUS MAaTEPHAIIOM.
[IposiBieHsI HeTOCTaTOYHBIE CIIOCOOHOCTH MPUMEHATh 3HAHHUA U YMEHHS K BBIITOJTHEHUIO KOHKPETHBIX 33 JaHHUH.

4.1.2.3. Conep:xanne OLlEHOYHOT0 CPeACTBA
Tewmsl 1-6

Jlabopamopnasn paboma 1. Ocnoswt azvika C++.
1. Bemure 0003Ha4eHNS M OOBSBUTE NIEPEMEHHEIC X, Y, Z ¥ S. 3alUIIATE HHCTPYKIAH, KOTOPHIe IPHUCBANBAIOT IEpeMEeHHOI "X
3HadeHue -25.6, mepemenHol "y" 3HaueHne 128, a 3HaUEeHHE ITepeMeHHOit "Z" BBOAUTCS C KIIaBHATYpHL. Beraucmure cymmy
3HAYCHUH TPeX BEIMYHH 10 PopMyIIe: s=Xx+y+z.
BriBeauTe pe3ysbTaT Ha 9KpaH B BUIE:
X=-25.6
y=128
You enter z=1
Summa: s=103.4
2. OnpeenuTh TUII 33JaHHBIX BBIPQKEHUH M HAWTH nX 3HaueHus1. COCTaBUTh CUCTEMY TECTOB M BBIYHCIIUTD MOIYUYEHHOE
BBIpa)KCHHUE 11 HECKOBKUX 3HAUYCHHH N M M, ONPEAEINTh IPU KaKUX N 1 M BBIpaXXCHUE HE MOXET OBITH BEIYHCIEHO. [Ipn
BBINTOJTHEHNH 33/laHUN HA CPABHEHMS, NCIIOJIb30BATh TEPHAPHYIO ONEPALIHIO.
a) k=n+(++m);
0) m-->n;
3. 3ammcats BbIpakeHHE, 3aBUCSIIECE OT KOOpAUHAT TOUKkH X U Y U pH-
numaroinee 3HaueHne TRUE (t win 1), ecnu Touka npuHAAISKHUT BoiaeneHHo# obnactu ,u FALSE (f unu 0), ecnu ve
TIPUHAJICIKUT. Pe3yJ'H)TaTI)I BBIYHCIICHUM BBIBECTH Ha I€YaTh. HpI/I BBIIMTOJIHCHUH 3aJIlaHWs UCIIOJIb30BaTh IEPECMCHHYTO
JIOTHYECKOTO THIIA, a He YCIIOBHBII omiepaTop.

Jlabopamopnas paboma 2. Ynpasnaioujue KOHCmMpyKuuu.

Yacme 1. Hanucath nporpaMmy, pealu3yIomyio airopuT™ (B COOTBETCTBHU C BAPHAHTOM) U3 JJabopaTopHOit paboTst No 1.
Yacmo 2. BeIOIHUTL 3a1aHUSA

1. O6wsaBuTE MepeMenHyto radius Tuma float, mepemennyto f Tuma float co 3HaueHHeM 3,14, IepeMeHHYIO S — TUIOMAAb KPyTa,
MIEPEMEHHYIO C — [UIMHA OKPYKHOCTH. 3HaueHue radius BBOJWT HOIH30BATEIb.

PaccunTath muromanps Kpyra u JUIMHY OKPY)KHOCTH, 3aIACaTh B IEPEMEHHBIC C U S, BEIBECTH PE3yIbTaT Ha SKPaH.

2. [Momp3oBatenb BBOAUT KOA(PGHUIIMEHTH KBAAPATHOTO YPaBHEHHS: a, b 1

c. Paccunrats quckpumuaanT d. Ecii IUCKpUMUHAHT MEHBIIE HYJIIS, BRIBECTH COOOIIEHHE 0 TOM, UTO KOpHei HeT. Ecin
JTUCKPUMHUHAHT paBeH HYJIIO, PACCUNTATh M BHIBECTH OJIMH KOPEHb X. MIHade paccunTtaTh KOpHH X1, X2.

3. Ilogcuutats B IMKJIE KBaIPAThHl M KyOBI UHUCEI OT -5 10 5, BEIBECTH HA HKPaH.

4. ITons3oBareib BBOJOMUT YHMCJia C KJIaBUATYpPhI 10 TEX MOP, ITOKA HE 6y):[eT BBCJICHO IEPBOC OTPUIATCIIBHOC YUCJIO. BriBecTH Ha
9KpaH CyMMY YHMCeJl, BBEICHHBIX M0JIb30BaTENEM: a) 0e3 yueTa OTpULATEIbHOTO Yncia; 0) C yYeTOM OTPULATEILHOTO YHCIIA.
5. Ilonp30BaTens BBOJUT JBa YUCIA: X U 'y U HOMEp ACUCTBUS: | — MOJACUNTATh CYMMY, 2 — IIOJICUNTATh Pa3HOCTb. Eciu BBeneH
HEKOPPEKTHBIN HOMED JEHCTBUS, BRIBOJAUTH MpeIynpexaaroniee coodmienre. FMiHaue paccuyutarh pe3ysbTaT U BHIBECTH Ha
9KpaH.

Yacms 3

PeanmzoBath Ha C++ KaNbKyIATOP C BO3MOXKHOCTBIO BEITIOTHEHUS YETHIpEX apH(YMETHISCKUX ACUCTBHHA. Y MOJIH30BATEINS
3aIpanIuBaTh aprYMEHTHI U 3HAK orepanuu (CHMBOI). [IporpaMMy «3allMKINTE» — TIOCIE BBIBOAA Pe3yibTaTa Mpeuiarath
MTOJIF30BATEIIO MIPOU3BECTH BEIUUCIICHHS €IIe Ppa3. BbIxos w3 mporpaMMbl MPOU3BOANTS 110 HAXKATHIO KIABUINHU (. OCYIIEeCTBUTH
MIPOBEPKH:

1) nenenus Ha HOJIB (B OTOM CIIy4ae BBIBOJMUTH MPEIYNPEKTAI0IIEE COOOIIEHUE U 3aMpaIIfBaTh JEIUTENb elle pas); 2)
KOPPEKTHOCTH BBOJIa 3HAKA Oomepaliu (B 3TOM Cllyyae MPOCUTh BBECTH KOPPEKTHBIH 3HAK OTEPAIINN).

ITpumep paboTHI ¢ MPOTrPaMMOIi:

Bseaure nepsblil onepana: 5

Beemure BTOpoOii onepanx: 0

Beemurte 3HaK onepanuu: /

Ha Hosb Aeauts Henb3s!

Beeaure BTOpoil onepana;: 2

Pesynerar: 2,5

Haxxmure nr00yro KiaBuIy AJist IpOJIOKEHUS (BBIXOA - ). ..

Beeaure nepsblit onepan: 3

Beenure BTOpOIi onepan: 2

Beeaure 3Hak onepanuu: %

HexoppexTHo BBeJieH 3HaK onepanuu!

Beeaure 3Hak onepanuu: ?

HexoppexTHo BBeJeH 3HaK onepanuu!

BBenure 3nak onepauuu: +

Pesynbrar: 5

Haxxmute mr00y10 KIIaBUIILY IUISL TPOJAOIDKCHHUS (BBIXOJ - (). ..



Jlabopamopnas paboma 3. Yrazamenu, cCoblIKU, MACCUBHL U MEKCHIO8ble CIMPOKUL.

VYka3zaTtenu 1 MacCUBbI

B s3p1ke C/C++ ums (MIeHTH(PHUKATOP) MaCCHBA ABIISIETCS yKa3aTelIeM Ha ero HyJIeBO# meMeHT. JpyruMu clioBamMu, eciiy,
HaTpuMep, onrcaH MaccuB : int a[ 10]; , To ero ums a — 310 TOXKE camoe, uTo u &a[0], a eCITi IPHUMEHUTH OTIEPAIIHIO
pasazapecanun (*) K IMEHH MacCHBa, TO OJIYYHM €T0 HYJIEBOU AJIEMEHT, TO €CTh CICIYIONINE Ba BHIPAKEHHS YKBUBAJICHTHBI:
*a u a[0] Takxe, kak u: a u &a[0].

Tak Kak aJIeMEHTBI MacCHBa BCET/Ia PacIoararoTCsl B CMEXKHBIX 00J1aCTAX MaMsITH, II03TOMY JOCTYII K KaX/IOMY i-My 3JIEeMEHTY
MOYKHO OCYILIECTBHTB, CMeIlasl yKazaTelb a Ha 1 Mo3UIuH. /IpyruMu ciioBaMu, 3anuch afi] MOXHO 3aMeHSTh Ha *(a+i).
AHaNOrMYHO MOXHO OIUCATh YKa3arTellb, IPUCBOUTH €My aJpec Hayajla MaccuBa U paboTaTh C MaCCUBOM 4epe3 yKas3aTes,
cMellasl ykaszaTesb Ha 1, TeM caMbIM Iepexo/is K O4epeTHOMY JIEMEHTY MacCHBa.

OTOT cnocob MPOUILTIOCTPUPOBAH B CIIEAYIOIIEM IIPUMEpE.

Ho cymiecTBYIOT 1 OTIHYHSI MACCHBA OT yKa3aTessl: MM MacCHBa HE MOXKET HU Ha UTO YKa3bIBaTh; yKa3aTellb, B OTINYHE OT
MacCHBa, MOXXHO IIEPEHATIPAaBUTH HA JIFO0YIO APYTYIO MIEPEMEHHYIO TaKOTO JKe THIIA, & MACCHUB — HET, MAaCCHB BCETIa YKa3bIBAET
Ha CBOU HYJIEBOM 3JIEMEHT.

3amanne

1. Onwmcats 2 yka3zaTens Ha [eNbli THI. BeInenuTs 1 HUX TUHAMAYECKYIO ITaMsATh. BBecTH 3HAUCHHS B BBIJICIICHHYIO TAMSTh C
KJIABUATYphl. Y MEHBIINTD B 2 pa3a 1-yio NepeMeHHYIO.

2. Omnucartsp 2 yKa3zarels Ha BEIECTBEHHBIN TUIL. BbIAeNUTh U1l HUX IMHAMUYECKYIO aMsITh. BBecTH 3HaueHNUs B BBIJICJICHHYIO
MaMsATh C KIaBUATYphl. YBEIWYHUTE B 2 pa3a 1-yio nepeMeHHYIO.

3. Omucatpb 3 ykaszarelsi HA CHMBOJIBHBIN TUIL. BBIACINUTD U1 HUX IMHAMUYECKYIO TaMsATh. BBecTH 3HaueHUs B BBIACICHHYIO
MaMsTh C KJIABUATYPBHI.

4. Omnncartsp 2 yKa3zaress Ha JIOTHYECKUI TUIL. BbiaenuTh 11 HUX IMHaMu4YecKylo namsth. [IpucBouts 3HaueHus true u false B
BEIJICIICHHYIO TTAMSITb.

5. OmmcaTtp 2 ykazaTels Ha HENbIi THIL. BEIIEIUTh I HUX AHHAMIYECKYIO MaMATh. [[pUCBONUTH MPON3BOIEHBIC 3HAUCHUS B
BEIJICIICHHBIC SYCHKHU B OIIepaToOpe MPHUCBOCHUSI.

6. OnmcaTtp 3 ykazaTels Ha BEIIECTBCHHBIN TUIL. BEIIEINTS [UII HUX AHHAMIYECKYIO MaMsATh. [IprHCBOUTH IPOW3BOIBHEIE
3HAYCHUS B BBIICIICHHBIC STYCHKH B ONIEPaTOPE MIPUCBOCHUA. Y MEHBIIUTH B 2 pa3a |-y mepeMeHHYIo.

7. Ommcatp 1 ykazaTens Ha CHMBOJBHBIA THIL. BBIIEIUTS IS HETO TUHAMUYECKYIO TaMsATh. [IpHCBOUTE POM3BOIBEHOE
3HAa4YCHHUE B BBIICTICHHYIO A4YEHKy B OIepaTope IPUCBOCHUS.

8. Omucatpb 2 ykaszarelisi Ha LNl THI. BBIIEnUTh Ui HUX JUHAMHYECKYI0 NaMsTh. BBeCTH 3HaUeHUs B BBIACICHHYIO AMSTh C
KJIaBUaTypsbl. [IoMEHITh MECTaMU UX 3HAYCHUSI.

9. Omucatpb 2 ykaszarellsi Ha BELIECTBEHHBII THIT. BbIIENNTD 715l HUX TUHAMHYECKYIO amMsTh. BBeCTH 3HaU€HHS B BBI/ICJICHHYIO
NaMsTh ¢ KnaBUatypbl. [IoMeHATh MeCTaMK X 3HAYCHUSL.

10. Onucatp 3 ykazaTenst HA CUMBOJIbHBIN THIT. BBIIETUTD U1 HUX JUHAMHYECKYIO NaMsiTh. BBeCTH 3Ha4eHUs B BBIACICHHYIO
MaMATh ¢ K1aBAATYpHl. [JOMEHATh MecTaMu 3HAYCHUS MEPBHIX 2-X MePEMEHHBIX.

11. Co3nmaTh qHAMUYECKHE MACCUBHI, HCITONB3YsI YKa3aTell. 3aJaH OJHOMEPHEIH MaccuB a (n). Haiiti xommdecTBo, Bce HOMepa
U TIPOU3BEICHHUE DJIEMEHTOB MacCHBa MEHBIITUX

12. Co3maTh qMHAMUYECKHE MACCHBHI, HCIIONB3ys yKa3aTenu. Jlano 2 MaccuBa x(n) ¥ y(m). CKOJNBKO pa3 BCTpedaeTcst BTOPOH
AJIEMEHT MIEPBOTO MaccuBa X(n) BO BTOPOM MaccuBe y(m).

13. Co3aTh qHAMUYECKHE MACCUBHI, HCITONB3Ys YKa3aTeln. B kakoM U3 IBYX MTaHHBIX MaccHBOB p (n) q(n) Oonpiie
OTPHUIATEIIBHBIX 3JIEMEHTOB?

14. Co3naTh TUHAMUYECKHE MAaCCHUBHI, HCIIONIB3Ys yKa3aTenu. Jlan maccus p(n).

Kaxk1plit 11010)KUTEIIbHBIN 3JIEMEHT B HEM BO3BECTH B KBapaT. OCTalbHbIE JJIEMEHTHI OCTaBUTh IPEIKHUMHU.

15. Co3naTh TMHAMUYECKHE MAaCCHBBI, HCIIONB3Ys yKa3aTenn. 3a/iaH OTHOMEPHBIN MaccuB a (n). HaliTu HoMep mocienHero
3JIeMEHTa MEHBIIETO 3aJaHHOTO YHcia betta, KOMNYEeCTBO MOJI0KUTENBHBIX 3JIEMEHTOB U CYMMY 3JIEMEHTOB OOJIBIINX 3.

16. Co3maTh qHAMUYECKHE MACCUBHI, HCIIONB3Ys YKa3aTel. B kakoM U3 IBYX MaHHBIX MaccHBOB p (n) q(n) Oonpiie
TIOJIOKUTEIBHBIX JIEMEHTOB?

17. Co3naTh AMHAMUYECKHE MAaCCHBBI, HCIIONB3Ys yKa3arenu. [lano 2 maccuBa x(n) 1 y(m). CKoJbKO pa3 BcTpedaeTcs HepBblit
3JIEMEHT NIEepBOI'0 MaccHBa X(n) BO BTOPOM MaccuBe y(m).

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

Kaxxapiii anemenT paBubii 0 B HeM 3aMeHUTh Ha 1. OcTanbHble OCTaBUThH IPEKHUMU.

19. Co3aarh AMHAMHYECKHE MACCHBBI, HCIIONIB3Ys yKa3aTeln. 3a1aH OJHOMEPHBINH MaccuB a (n). Haiit HoMep mociaeaHero
3JIeMEHTa PaBHOTO 5 U TIEPECTaBUTH €0 C MIEPBHIM IEMEHTOM MaccuBa. Haiitu cpenHee apudmeTnaeckoe 3IeMEHTOB MacCHBa
0O0JBIINX 3aJaHHOTO uKcia alfa.

20. Co3naTh TMHAMUYECKUE MAaCCHUBBI, HCTIONB3YS YKa3aTeau. 3aJaH OJJHOMEPHBI MaccuB a (n). HailitTu HOMep mocieaHero
MTOJIOKHUTETHHOTO JIEMEHTA U IIEPECTABUTh €r0 C MEPBHIM IEMEHTOM MaccuBa. HaliTi KOJMYECTBO M CyMMY 3JIEMEHTOB
OTPHUIIATEIEHBIX MAaCCHBA.

Jabopamopunas padboma 4. Oynxyuu.
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 nsyx uncen k,m) ohopMuTh QyHKIHEH.



2. Odpopmuth GyHKIHIO Step(X,n) OT BEMECTBEHHOTO X ¥ IIEJIOT0 N, BEIYHCIAIONTYIO (Yepe3 MOCIeI0BaTeIbHOS YMHOKEHHUE) XN
U TIPOBEPHTH €€.

3. JlaHBI KOOPAWHATHI BEPIINH ABYX TPEYTOJMbHUKOB. ONpenenuTh, Kakoi U3 HUX MMEeT OOJIBIIYIO IUIomas. Beraucienue
IUTOIIAH TPEYTOJIbHUKA 110 KOOpANHATaM 0()OPMHUTH (PyHKIHEH.

4. laHBI 9eThIpe HATYpalIbHBIX yncia. Haiitn Hanmenbmee odmee kpatHoe (HOK) mmst stux gersipex uncen. [Tonck HOK nByx
grcex 0POPMHTE PYHKITHEH.

5. JlaHbl KOOPAMHATEL N TOYEK HA IJIOCKOCTU B BUAE MacUBOB X, Y.

Haiiti HanOonee 1 HanMeHee yJaleHHbIe TOYKHU. BeIYuciieHre paccTOSHIA MEX/1y napoi Touek 0popMUTE (YHKIUEH.

6. Jlanbt otpesku a,b,c,d. s Kax a0l TPOHKH 3TUX OTPE3KOB, U3 KOTOPHIX MOKHO IMOCTPOUTH TPEYrOJIbHUK, Hale4aTaTh
IUIOINAAb JAHHOTO TPEyrojbHHUKa. BeruucneHue miomaan TpeyroabHUKa MO 3aJJaHHBIM CTOPOHAM X,Y,Z C IPOBEPKOM
CYIIECTBOBAHMUS TAKOT'O TPEYTOJIbHUKA OPOPMUTD (QYHKIIHEH.

7. PaccunTats MOJIHYIO IOBEPXHOCTh TPEYroAbHOM NMUPaMUIbI, 3aJaHHOM KOOpAXHATAMHU CBOUX BepUINH. J{71s onpeaeneHus
pacCTOSHUS MEX/y TOUKaMH B IIPOCTPAHCTBE 0(YOPMHUTH (PyHKIIHIO.

8. laro uyncno n. ITosy4duTts Bce MPOCTHIE ACNMUTENIN 3TOTO Yucia. [Ipornenypy pacio3HaHHS IPOCTOTO YHCIA O(OPMUTH
otaenbHO. (HamoMHMM, 4TO IPOCTHIM HAa3bIBAETCS YHCIIO, KOTOPOE HE HMEET LEIOUNCICHHBIX ASIUTENCH, KpOME CIUHUIIBI 1
camoro ce0s).

9. CocTaBuTh IpOrpaMMy, KOTOpask YUCII0, 3aJaHHOE B IECATHIHON CHCTEME CUHCIICHHS, IEPEBENIET B @) IBOMYHYIO CUCTEMY
cuncnenns; 0) BocbkMepuuHyto. [lepeBoa B KaKAyI0 U3 CHCTEM CUMCICHHSI 0(pOPMUTE OTICIBHOM (QyHKITHEH.

10. JIaHBI KOOpAMHATHI BEPIIMH TPEYTOJIbHUKA Ha IIIOCKOCTH M KOOPAMWHATHI TOUKU BHYTpH Hero. HaliTu MUHHUMaIbHOE
paccTosHUE OT ATOM TOYKHU JI0 CTOPOHBI TpeyroibHUKa. O(GOPMUTH BEIYHCIICHHE PACCTOSHHUS OT TOYKH [0 IIPSMON OTJEIIBHOM
byHKIHIEH.

11. HaifTi BEICOTHI TPEYTOJIbHUKA, 3aJaHHOTO KOOPJMHATAMH CBOMX BEPIIMH. YKa3aTh HAMMEHBIIYIO U3 HUX. [l onpeneneHus
CTOPOHBI TPEYTOJIbHUKA O(OPMHUTH OTAEIBHYIO (DYHKIIHIO.

12. Harucatp yHKIMIO, KOTOpasi BEIYKUCIISAET CONIPOTUBIICHHE IIEITH, COCTOSIIIEH U3 TpeX MPOBOAHUKOB. [lapamerpamu ee
SIBIISIFOTCS 3HAYEHHS CONPOTHUBIICHNH, a TAK)KE THUI COSMHEHHMS — TIOCIIeI0BAaTEIbHOE W MapaiensHoe (mudpavu 1 wm 2).
[TpoBeputs ee B paboTe, HANMCAB IPOTPAMMY € €€ UCIIOIb30BAaHHUEM.

13. Hanmcats nmporpaMMy Ui BBIYHCICHHS KOCHHYCA yrila MEXIy BEKTOPaMH, 33JaHHBIMHA CBOMMH KOOPANHATAMHU (CKaJIIPHOE
IIPOM3BEACHNE BEKTOPOB JCIHUTCS Ha IIPOU3BEICHUE MOYJICH 3THX BEKTOPOB). [1JIsl BRIYHCICHNUS CKAJSIPHOTO ITPOU3BEICHUS U
MOJYJISI BEKTOpa O(OPMHUTE OTACIBHYIO (PYHKIHUIO.

14. Hanucatp QyHKIHMIO, KOTOpask BEIYKCIISIET TOXOA N0 BKIIaay. MICXOAHBIMU JaHHBIMH 11l PYHKLUH SIBIISIOTCS: BEJIMUMHA
BKJIa/1a, MPOLICHTHAs CTaBKa (TOMOBBIX) M CPOK BKJIana (KoiaudyecTBo qHeit). [IpoBeputh ee B paboTe, HaMmucaB IporpaMmy ¢ e
HCTIONB30BaHUEM.

15. Hammucats yHKIMIO, KOTOpasi BO3BpAIIaeT MpeoOpa3oBaHHYIO K BEPXHEMY PErHCTPY CTPOKY, IOTYYEHHYIO B Ka4eCcTBe
apryMmeHTa (T.e. BMECTO MaJIbIX OyKB BBIBOJUT CTPOKY 3aryIaBHBIMU OykBamu). DyHKIMA JODKHA paboTaTh KaK JJIsl IATHHCKHX,
Tak U U1 pycckux OykB. IIpoBepHTh ee B paboTe, HalKcaB MIPOTpaMMy C €€ HCIIOIb30BAHHUEM.

16. Hartncats GyHKIMIO penieHns KBaJpaTHOTO ypaBHEHHUs. VICXOJHBIMU TaHHBIMH IS TTO{IPOTPAaMMBI JOJIKHBI OBITh
K03(h(pUIMEHTHI ypaBHEHNS, A BBIABATh MOANIPOTPaMMa J0JDKHA COOOIIEHHE O TOM, €CTh KOPHH WIJIM HET KOpHEH, nx
KOJIMYECTBO U MX 3HaueHue. [IpoBepsTh BBOANMBIE NaHHbIE (KOG OHUIMEHT NpH X *2 He AOJDKEH ObITh HyseM). [IpoBepuTs ee B
pabore, HaIMcaB MPOrpaMMy C €€ HCIIOJIb30BAHHEM.

17. 1aHb! yeThIpe HaTypanbHBIX gucia. Haiitn Hanbompiuit oomuiit nemutens (HOJ) mist stux getsipex uucen. [lonck HOJJ
ZIBYX gucel 0QOpMUTh (QYHKITHEH.

18. Jlano HatypansHOe uncio n. Cpeau uncen 1,2,...,n HalTH Bce Te, KOTOPBIE MOXKHO MPEJICTABUTh B BHJI€ CYMMBI KBaAPaTOB
JIBYX HaTypaJbHBIX yKcel. (Onpenenuts GyHKIHIO, TO3BOISIONIYIO PACHIO3HABATH MTOJHbBIE KBA/IPATHI.)

19. Hanb! nefictBuTenbHble yncna x1, yl, x2, y2,..., x10, y10. HaliTn nmepumeTp AecATHYroJIbHUKA, BEPIIUHBI KOTOPOTO UMEIOT
COOTBETCTBEHHO KoopauHaTHI (x1, yl), (x2, y2),..., (x10, y10). (OnpenenuTs (GpyHKIHIO BEIYUCICHUS PACCTOSIHUSA MEXIY ABYMS
TOYKaMHU, 33 JaHHBIMH CBOMMHU KOOPIUHATAMH. )

20. laHO HaTypaIbHOE YUCIIO N. BBISICHUTE, UMEIOTCS JIM Cpeu Yucen n, n+1,..., 2n O1nu3Hensl, T.€. MpOCThIe YHCia, pa3HOCTh
MEX1y KOTOPBIMH paBHa JBYM. (OrpenenuTs Mpoueaypy, o3BOJSIIONIYI0 paclio3HaBaTh IPOCTHIE YHCIa. )

B nstu caenyromux 3aagax noTpeGyeTcs COKpaTHUTh OOBIKHOBEHHYIO JIpoOb pe3ynbrara. [Iponenypy cokpamieHus Apoou
0(OpMUTH B BHE OTAEIBHON (QPYHKINY (HATOMHHM, YTO JUISl 3TOTO HY>KHO MCKaTh HAWOOJIBIINHA OO JETUTENb JUIs
YHUCIINTENSI U 3HAMEHATENsI IpooH).

21. CocraBuTh TPOTpaMMy JUIS CIIOKEHUS IBYX OOBIKHOBEHHBIX Jpobeii a/b + c/d.

22. CocTaBuUTh IPOTPAMMY ISl BEIYUTAHHS IBYX OOBIKHOBEHHBIX Jipobeii a/b — ¢/d. -23. CocTtaButh mporpaMmy IJisk yMHOKCHHSI
JIByX OOBIKHOBEHHBIX JIpobeii a/b*c/d.

24. CocTaBUTh IPOTpaMMy IS A€TCHUS IBYX OOBIKHOBEHHBIX Apo0eii a/b:c/d.

25. CocTaBUTh MPOTPAMMY JIJIsI BO3BEJICHUS B CTETIEHb OOBIKHOBEHHOH JIPOOH.

Jabopamopnas paboma 5. Cmpykmyput, 00ve0uHenus u nepesucienus.

B 3agauax 1 — 4 ogrHakoBOe Hayauo yCIOBUs 3a4a4u:

Jan cnucok yvamuxcs w3 10 3amuceid. Kaxxast 3amuchk uMeeT modist: paMmims, UMsi, HOMep Kiacca, OykBa Kiacca.
1. Haiitn ogHOdaMuiIbIieB, 00yyaronixcst B OJHOM Kiiacce.

2. Haiitu Te30k (0qMHAKOBBIC IMEHA), 00yJarOIIUXCs B OJHOM KJIAcCe.

3. Haiitu 1BYX y4amuxcsi, y KOTOPBIX COBIAJAIOT UMS U (haMILTHUSL.



4. BeiBecTr (aMIIIHIO U TIEPBYIO OYKBY MIMEHH UL BCEX YUSHHKOB yKa3aHHOTO M3BHE Kiacca.

B 3amauax 5 — 8 ogrHakoBOE HaYaI0 yCIOBHS 3a1a9u

Baraxx maccakupa xapakTepu3yeTcsi KOIUIECTBOM Beleil (I[eNbIid THIT) 1 OOIIMM BECOM Belleil (BemecTBeHHBIN THIT). [an
CIIIICOK U3 CBeNeHHH 0 Oaraxke 10 maccaxupos.

5. Haiitu Garax, cpeJHUI BeC OJHOM BEIIH, B KOTOPOM OTiIHYaeTcs He Ooiee, yem Ha 0,3 Kr oT 00IIIero CpeaHero Beca OqHOM
BEIIH 10 BCEMY CITHCKY.

6. HaiiTi 9yuciio macca)xupoB, UMCIOIUX OoJiee IBYX BEIICH.

7. Hucno maccaxupoB, KOIUIECTBO BEIIEH KOTOPBIX MPEBOCXOAUT CPEIHEE YUCIIO BEIICH TI0 BCEMY CITUCKY.

8. BBISICHUTB, UIMEETCSI JTU MACCaXUP, Oarax KOTOPOro COCTOUT U3 OJHOM Beriy BecoM meHee 30 Kr.

B 3agauax 9-10 oguHakoBoe Hayuajao yCcIOBUS 3aJauu:

Criucok KHUT cocTouT U3 10 3amuceil. 3amuch CONEPKUT MoJist: paMuins aBTopa (THII string), Ha3BaHWE KHUTH (THUI CTPOKA), TOJT
U3JIaHus (TUIT UENbIH).

9. Haiiti Ha3BaHUS KHUT JTaHHOTO aBTOPA, M3AaHHBIX ¢ 1960 T.

10. OmpenenuTh, IMEIOTCS I KHUTH ¢ Ha3BaHUeM «H(DOpMaTHKa» U €CIIN J1a, TO COOOIITUTH (haMIIINU aBTOPOB, TOA W3IaHUS
STHUX KHHT.

B 3amagax 11-16 onnHakoBOE HA4ajI0 yCIOBHUS 3a/1a4H:

Jana cTpyKkTypa, 3anaromas aaty Buga: Struct date {int day; int month; int year;}; [Ioap3ysch TaKHUM CTPYKTYPHBIM THIIOM,
COCTaBUTH MIPOTPAMMY, OTIPEICIAIONIYIO:

11. gaty cnemyromiero (OTHOCUTEIBHO CETOAHSIIHETO) JIHS;

12. gaty npeapIayIIero AHs;

13. naTy, KOTOpast HaCTYIHT Yepe3 m JHell;

14. naty, koTopas Oblia 32 m AHEH JJO CErOIHSIIHETO JHS;

15. 9ucio cyToK, MPOIIEANIUX OT 3aaaHHou nathl d1 10 gater d2;

16. neHp Hemenw, BRINMAAAIONINA Ha MaTy d1, eClli H3BECTHO, UTO B MEPBHIH ACHb HAIICH Pl OBLIT MOHECITHHIK.

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

Jana cTpyKTypa, 3amaromas BpeMs, Buaa: struct time { int hour; int min; int sec;}; [Tomp3ysich TAKUM CTPYKTYPHBIM THIIOM,
COCTaBUTH MIPOTPaAMMY:

17. ompenemnsronIyro MpeaIecTByeT U BpeMs t1 BpeMeHH t2 (B mpenenax CyToK);

18. mpucBaunBaromIyto mapamerpy t1 Bpems, Ha | cek Oonbiiee BpeMeHH t2 (y4ecTb CMEHY CYTOK).

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

Jan cricok yyantuxcs u3 10 3amuceii. Kakaast 3anuch uMeeT mosisi: pamMuins, UMsi, HoMep Kiacca (Tosbko 8-¢ u 10-e Kiacchl):
19. BBIBECTH OTHEIBHO Y4EHUKOB 10-X KJIaCCOB;

20. BBISICHUTbB, Ha CKOJIBKO YeJIOBEK B 8-X Kjlaccax OO0JbIle, 4eM B 9-x.

B 3agauax 21-25 onuHakoBOe Ha4YaJI0 YCIOBHS 3a/1a4H:
Jan cricok yyantuxcs u3 10 3anuceit. Kaxkaast 3anucey uMeeT mosist: haMuiIus, UMsi, HOMep KJiacca, OLEHKH 10 TPEeM
peaMeTam:

21. BBIBECTH OTACITHHO OTIIMYHUKOB JJIs1 YKa3aHHOTO M3BHE KJIACCa;

22. BBIBECTH OTICIHHO JBOCYHUKOB (XOTSI OBI OJTHA JBOWKA) I YKa3aHHOTO M3BHE Kilacca;

23. BBIBECTH OTHCIHHO «XOPOIIUCTOBY (OLIEHKH 4 ¥ 5) Al YKa3aHHOTO U3BHE KJIacca;

24. BBIBECTH OTHCIHFHO «TPOCUYHUKOBY (MMEETCS XOTs OBl OJJHa TPOIiKa, HO HET JBOEK) I YKa3aHHOTO M3BHE KIIACCa;

25. BBIBECTH CIIMICOK BCEX YICHHKOB C YKa3aHHEM CPEIHEro 0ajia st KaKIoTo.

Jabopamopnaa paboma 6. Knaccel u 06vexkmut ¢ C++
Hean. [Toryunts npakTHYecKie HABBIKY PeaIn3aluy KiaccoB Ha C++.

OcHoBHoOe coep:kanue padoThl.
Hanucatb nporpammy, B KOTOPOH CO3/at0TCS U pa3pylIaroTcsi 00BEKTHI, OMPEIEIEHHOT0 M0Ib30BaTeNIeM Kilacca. BpIMONHUTD
HCCIICIOBAHHE BBI30BOB KOHCTPYKTOPOB H JIECTPYKTOPOB.

ITopsiok BhIMOTHEHUS] Pa0OTHI.

1. OnpenenuTh MOTBb30BAaTENBCKUI KJIACC B COOTBETCTBUH C BAPUAHTOM 33/1aHUS (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. OnpeznenuTh yKazarellb HA KOMIIOHEHTY-(QYHKIHIO.

6. OnpesenuTh yKas3arelb Ha SK3eMIULIP Kiacca.

7. Hanncath @MOHCTPALMOHHYIO IPOTpaMMy, B KOTOPOM CO3Aa0TCS M pa3pylaroTcsi 00BbEKTHI MM0JIb30BaTEIbCKOTO Kilacca
M KaXIBIH BBI30B KOHCTPYKTOPA U AECTPYKTOPA COMPOBOXKIACTCS BBIAAYEH COOTBETCTBYIOUIETO COOOIIEHHUS (KaKOH OOBEKT
KaKO¥ KOHCTPYKTOP HJIU AECTPYKTOP BBI3BAJI).

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

Metoauueckue ykazaHusl.

1. Ilpumep onmpenesieHus Kiacca.



const int LNAME=25;

class STUDENT{

char name[LNAME]; I imst

int age; /l Bo3pact

float grade; /I pe#TiHT

public:

STUDENT(); // xoHCTpYKTOp 03 IMapamMeTpoB

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. OHaKO B 5TOM CITy4dae peanu3alis KOMIOHEHTOB-(PYHKITNHA YCIOKHICTCS.

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.
HanomuHaeMm, 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
NaMSATH, 2 TAK/Ke CO3aHHe MACCHBOB 00bEKTOB.

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 MCHOJIL30BAHNUA YKA3aTeNIs HA KOMIOHEHTHYIO (DYHKIMIO
void (STUDENT::*pf)();
pf=&STUDENT::Show;

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

6. IlporpamMma ucnoJib3yeT Tpu (paiiaa:

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

* cpp-(aiiir IeMOHCTPAIMOHHOI 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 AWCLHUIUIMHBL, HOMEP W HAaUMCHOBaHHE PaOOTHI, paMmIHsi, UMs, OTYECTBO 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, KOMITOHCHTHI-(DYHKIIUH H 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.
OnucaHus YJeHOB - JAHHBIX M0JIb30BATEIbCKHX KJIACCOB

1. CTYAEHT

umst — char* 2. CIIY KA

Kypc — int ums — char* 3. KAJIPbI

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

4. U3AEJIME paspsia — int

nms — char* 5. BUBJIMOTEKA

mmdp — char* ums — char* 6. OK3AMEH

KOJIMYECTBO — int aBTop — char* ums cryneHrta — char*
croumocth — float ~ mara — int

7. AIPEC OLIeHKa — int

nms — char* 8. TOBAP

ymuna — char* nms — char* 9. KBUTAHLIMA

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

10. HEX cymma — float

nMms — char* 11. TIEPCOHA

HavyaIbHUK — char* nms — char* 12. ABTOMOBUJIb

KOJIMIECTBO BO3pacT — int Mmapka — char*

paboTaromumx — int mox — int(bool) MOIIHOCTB — Nt

croumocsk — float

13. CTPAHA

ums — char* 14. )KUBOTHOE

¢dopma nms — char* 15. KOPABJIb

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

mromans — float cpenHui Bec — int BOJIOM3MEILIEHHE — int

Tin — char*



Jabopamopnas paboma?7. Koncmpykmopwl u 0ecmpykmopbl.

Lean paGoThI:

1.0OcBouTh Ha MPAKTHUKE CO3JaHHUE TOIH30BATEIECKUX THIIOB.

2.BrisicHUT, Ha3HaYeHWE W NPUHOWIB pabOTBl  KOHCTPYKTOPOB W JAECTPYKTOPOB, a TaKKE HKCIEPHUMEHTAIFHO
OTIPENICIIUTE CUTYaIllH KOTIa OHHU BBI3BIBAIOTCSI.

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

3amanme:

1.Co3aatp knacc "CtyaeHT" coaepKallylo CIeIyolIne MoJis:

*MMSI CTyJICHTa

*0TYECTBO CTYJEHTa

spamunuro cTyneHTa

*TOJ] POXKICHUS

sTpymma

2.0npenenuts KOHCTPYKTOP I WHULOUAIM3ALUHM IoJed mo yMmomdaHuio. OmpenenuTs

KOHCTPYKTOp € TTapaMeTpaMu M AecTpykTop. HammcaTs TecTOBBIN puMmep.

3.1o6aBuTh B Hauaje Kilacca cuenu(uKaTop JocTyna private. 3amycTuTh nporpammy. Kaxue

BO3HUKJIM IIpo0sIeMbl? B KakiX HMEHHO MECTax MPOrpaMMBbl U K YEMY 3aIpeIieH AOCTYII?

ITouemy? Kax ucripaBUTh BO3HHKIIEE MTOJIOKEHHE?

4.Hanncaty uHTEpdeEiicHble QYHKIMU J0CTYyNa K MOJSAM Kiacca (NONy4YuTh/331aTh 3HAYCHUE TOJIS), BHIHECS TIOJISI B CEKIHIO
private, pa3permB AOCTYyI K KOHCTPYKTOpaM, AeCTPYKTOpaM 1 HHTepdeiCcHbIM QyHKIUAM.

5.I1poBecty Te ke NEHCTBHS, YTO U B 3aJlaHNU 4, HO U3MEHHB private Ha protected. B uem pasnuna Mexay HUMHU?

6.BHecTH B KOHCTPYKTOPBI M JIECTPYKTOp BbIIauy COOOLICHHH Ha dKpaH O TOM, Kakas (QyHKuus ObUia BbI3BaHA. B Hawane u
KOHIIC OCHOBHOW IpPOrpaMMBlI IIOCTaBUTH BBIZAYy COOOLICHHH O Hadajle W KOHILE  HPOrPaMMEL. BersicHuts  KOTZA
MIPOMCXOIUT BBI30BOB KOHCTPYKTOPOB U JECTPYKTOPOB.

7.100aBHUTH B KJIACC CBOMCTBA JIJIsI HHKATICYJISIIIAN TIOJICH.

8.Pe3ynbrarsl nabopaTopHO# paboTh 0(OPMUTH B BHJE MPOTOKOIIA.

KoHTposabHbIe BONIPOCHI:

1.Ha3HaueHue KOHCTPYKTOPOB U AECTPYKTOPOB.

2.Korza BBI3BIBAIOTCS KOHCTPYKTOPBI U IeCTPYKTOpHL. [louemy caenano Takum odpazom?

3.B uem omimuns MexIy crerudukaTropamu goctyma private, protected, public eciu kinacc He Hacnemyercs ?
4.3a4eM Hy>XHbI HHTEep]EHCHbIe QYHKIMU?

5.Ha3nauenust v mpuHIMI (GYyHKINOHUPOBAHUS CBOMCTB.

Jabopamopnaa paboma 8. IIpozpammuposanue na C++ ¢ ucnonvzoeanuem knaccos. Ilepezpysxa onepamopoe
Heas padoThi: 3HAKOMCTBO ¢ 00BEKTHO-OPUCHTUPOBAHHEIM ITporpaMMupoBanueM B C++. M3ydeHne o0muX MOHATHI O
KJ1accax - ToJisl Klacca, MeTobl Kiacca (KOHCTPYKTOP, IECTPYKTOP | Apyrue MeTonsl) [1, c. 264-289].

W3yyeHne BO3MOXKHOCTH Tieperpy3ku oneparopos B C++ [1, c¢. 294-303].

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

Tabnwma 16.1. BapraHTeI HCXOIHBIX JaHHBIX IS Ta00paTOPHOI 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. Bupmyanovnuvie pynkuyuu. Ionumopgpuzm
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 nosmMopdusMa i BUPTYaITbHBIX METOJIOB.

Xo00 pabomut
3anaua

ba3oBebIii knacc:

MAIINHA

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 mpoekT Kinacc Object.

3. B oaiin Object.h BBecTH cnemyromee onucanue abeTpakTHOro Kimacca 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 mipoekT Kiacc Car, yHacjie10BaHHbIH 0T kimacca Object. B kiacce 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 ZOJDKHO OBITH CIIeIyIOIIEe ONpeesIeHne METOI0B Kilacca
#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
nepeMeHHyIo kiacca Car, BBECTH M BBIBECTH 3HaUEHHsI aTPHOYTOB 3TOH ITepEeMEHHOM:
#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 ¢ TOMoIBbI0O MeToa Show() U ykaszarens

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 A0mKHO GITE CleIyrollee ONMCAHUE Kacca

#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&l)



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. OtkoMnuIMPOBATH U BHINOTHUTH IPOrPAMMY.

15. 1o6aButs B mpoekT Knace Vector, KOTOPEIil 6yIeT cOAepkKaTh YKa3aTeIn Ha 0OBEKTE aOCTPAKTHOTO
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 6e3 mapaMeTpoB
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;//yka3aTens Ha IepBbIA IeMEHT BeKTOpa iNt size;//pazmep
int cur;//Tekymas no3uus

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

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



beg=0;

size=0;
cur=0;
}
/InectpyxTop

Vector::~Vector(void)
if(beg!=0)delete [] beg; beg=0;
}

//koHCTpYKTOp ¢ apameTpamu Vector::Vector(int n)

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

size=n;
}
//mo6asnenme 06beKTa, Ha KOTOPBIM yKa3bpiBaeT ykaszatens p B Bekrop Void Vector:: Add(Object *p)
{
if(cur<size)
beg[cur]=p;
cur++;
}
}

/loneparust BeIBO 1A
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() (I03HEE CBA3BIBAHUE) p++;//TIEpeBUTaeM yKa3aTelb Ha CIEAYIOUIHA 00bEKT

18. Mposepurs paboty kimacca Vector. {1 5TOro HY’KHO CO31aTh IEpeMEHHY0 Kinacca Vector, 106aBUT B HETO
00BEKTHI Pa3HBIX KJIACCOB U3 MOCTPOSHHOW HEPAPXHH U BBHIBECTH 3HAYCHUS IIIEMEHTOB 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;// o6bexT Kitacca 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

}

BapuanTsi

‘Ng ‘ 3aganne




BasoBsrii knacc:

ITAPA_UNCEJI (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).

Co3nats nponssoansiii kiace JIPOBb (FRACTION), ¢ momsmu Llenas gacte gucna 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 kiacc [IPAMOYI'OJIBHUK (RECTANGLE), ¢ monsmu- 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 1 BRIYUCIICHUS IIPOU3BEICHIS YHCEI.

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

Bazoserii kimace: [IAPA_UWCEJI (PAIR)

IMepBoe _uwmcno (first) - int

Bropoe_uucio (second) — int

Omnpenennuts METOBI 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_yacth_uwncia. Onpenenuth onepaiuu ymuoxxenus (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_awmcio (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), ¢ noxsimu Py6nu u Koneiiku. ITepeonpenennts oneparuio CIoXeHU U
OIIPEACIUTD ONCpal BBIYUTAHUSA U JCJICHUA JCHC)KHBIX CYMM.

bazoBriii kacc:

IMTAPA_YHCEII (PAIR)

Ieproe uwmcio (first) - int

Bropoe uncio (second) — int

Onpenenuts METOIBI U3MEHEHHSI TTOJISH U oTlepaIuio cioxkenus nap (a,b)+(c,d)=(a+b,c+d) Cozmath
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)

Cospats 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

Tpertse_uwmcno (third) - int

OmnpenennuTs METOABI N3MEHEHHS TOJICH U CPaBHEHUS TPUAIEI.

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

OmnpenenauTs METOABI H3MEHEHHS MOJIeH U CpaBHEHUS TPUABI.

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_awmcio (first) - int

Bropoe umucio (second) — int

Tpetse_umcino (third) - int

OmnpenennuTs METOABI H3MEHEHHS MOJIeH U yBeIWdIeHUs noel Ha 1.

Co3pats npoussoassii kiacc TIME ¢ monsimu 9ackl, MUHYTHI B CeKyHIBI. [lepeonpeaenTs MeTOIb! YBEIHUCHHS
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, numeromuii mosne rox o6y4enus. OnpenenuTs MeToIbI H3MEHEHNS
1 YBEIMUCHHUS rojJia 00yIeHHs.




13

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 M3MEHEHHUS TIOJIeH M BEIYMCIICHHUS 3apIUIaThl COTPYAHUKA IO (GOopMyIe
Oxunaa+IIpemus(% ot oknana).

14

bazoBwrii kimacc:

YEJIOBEK (PERSON)

Wms (name) — string

Bospacr (age) — int

Omnpeaenuts METOIbI H3MEHEHHS TIOJIEH.

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

4acoB.

15

bazoBriii kacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacrt (age) — int

OmnpenenauTs METOABI H3MEHEHUS MOJIeH.

Co3znartb npousBoauslii kitacc STUDENT, umetomnit noss [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 Ha3bIBaeTCSA YUCTO BUPTYaIbHBIM? UeM OH OTIMYaeTCsl OT BUPTyalbHOrO MeTosa?
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

~

[TpuBectyu nmpumeps! MOIUMOPGHBIX QYHKIIHHA.
8. B kakux ciry4asx UCIIOJIb3yeTCsI MEXaHNW3M IT03/IHETO CBSI3bIBAHMUS?

Jabopamopnasa 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;
+ 9o — H06ABIIAET KOHCTAHTY KO BCEM 3JIEMEHTAM BEKTOPA,

1. Tloms3oBarenbckuii kiace Time aist pabOTHI ¢ BpeMEHHBIMH HHTEpBaslaMu. VIHTEpBan

JTOJDKEH OBITH TPEICTABIICH B BUJIE IBYX IOJEH: MUHYTHI THMA int ¥ CEKYH/IBI THIIA int.




IIPY BBIBOJIE MUHYTHI OTIEISIOTCSA OT CEKYH] IBOCTOUHEM.
1. Cozgatp mycTO! MPOEKT.

2. JloGamuts B Hero ¢aitn Vector. h.

3. B ¢aiin Vector.h tobaBuTh onmcanme napaMeTprU3UPOBAHHOTO Kilacca (mabioHa)
Bexrop:
#include <iostream>

using namespace std;
template <class T> //T - napametp ma6noHa

class Vector

{

public:

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

//KOHCTPYKTOp C mapaMmeTpamu

Vector(const Vector<T>&a);

//mecTpyKTOp

~Vector();

//oniepaTop MpUCBaUBAHHUS

Vector&operator=(const Vector<T>&a); //onepaliys 0CTyMa M0 HHISKCY

T&operator[](int index);
//oneparus 111 100aBICHNE KOHCTAHTHI
Vector operator+(const T k);
//oneparys, BO3Bpamaoas JUIMHY BEKTOpa
int operator()();
//ieperpyKeHHbIC ONepaIiK BBO/Ia-BbIBOIA
/I <> - yKka3pIBalOT Ha TO, YTO (HDYHKIIUSI SBIACTCS MAOIOHOM
friend ostream& operator<< <>(ostream& out, const Vector<T>&a); friend istream& operator>>
<>(istream& in, Vector<T>&a); private:

int size;//pasmep BekTopa
T*data;//yk3aTens Ha JUHAMUYECKUIT MACCUB 3HAUYEHHI BEKTOpa
j2

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

Bexkrop:
/onpeneneHne GyHKIUI

//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[i];

[/[nectpykrop



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

{

delete[]data;

data=0;

}

[lonepanyist ipricBanBaHusI

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;

}

//oniepariyst JOCTYIIA 110 UHICKCY
template <class T>
T&Vector<T>::operator[](int index)

{

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

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

//oneparyst 1t 100aBICHNS KOHCTAHTHI
template <class T>

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

Vector<T> temp(size,K);//mannnanusupyem BpeMeHHbIN BeKTOp MH00BIM 3Ha4ueHeM for (int i=0;i<size;++i)
temp.data[i]=data[i]+k;

return temp;

}

//onepaunﬂ JJI IOJTYUCHUS AJIMHBI BEKTOPA

template <class T>

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

{

return size;

}

//onieparu JIs 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,Z[apTHOFO TUIIa JaHHBIX.
#include "Vector.h"



#include <iostream>
using namespace std;

void main()

{

//I/IHI/IIII/IaJ'II/ISaIII/IH, BBO/JI ¥ BBIBOJI 3HAUYCHUIM BCKTOpa

Vector<int>A(5,0);

Cin>>A;

cout<<A<<endl;

//MHMIHaTM3anuUs U BBIBOJ 3HAUeHH BekTopa Vector <int>B(10,1);
cout<<B<<endl;

//onepanys MprCBauBaHUS
B=A,
cout<<B<<endl;
//mocTyT 0 UHIEKCY
cout <<A[2]<<endl;
//mony4eHue JUIMHBI BEKTOpa
cout<<"size="<<A()<<endl;
//oniepariyst CII0KEHUS ¢ KOHCTaHTOMN
B=A+10;
cout<<B<<endl;
}
6. JloGaButh B mpoekT kiacc Time ¢ MUHIMAaIbHOH ()YHKITHOHATEHOCTHIO
(KOHCTPYKTOPBI, AECTPYKTOP, OIEepalys IPUCBAUBaHHs, OTICPALlMH BBOJA-BEIBOJIA).

s atoro B daiin Time.h gobaBnsgem ommcanue kiacca:
#include <iostream>

using namespace std;
class Time

{

public:

Time(void);

Time(int, int);

Time(const Time&);
Time&operator=(const Time&);
//Tieperpy>KeHHBIC ONIepaIiH BBO/Ia-BBIBOIA

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<<(ostreamé&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 A TECTHPOBAHUS Kitacca Time:
Time t;
cin>>t;

cout<<t;
8. B wiacc Time no0aBisieM METOIbI ISl peau3aiuy onepaiuii kouternepa. B kiiacce BEKTOP omnpenencna
oreparys + Yuciio, KOTopas 100aBsieT KOHCTAHTY KO BCEM dJIeMeHTaM KoHTeiiHepa. [103ToMy Heo0X01umMo
OTIPE/ICIUTE OMEPAIUIO + YHCIIO I Kitacca Time. DTo MOXKHO clieNiaTh CAeayomuM odpa3omM. B onucanue
kiacca Time

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

B ¢aiin Time.cpp 706aBUTH peann3aIiiio 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 i kinacca Time. st atoro gpykiuro main() nodaBum

OIIEepaTOpHI:
intk;

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

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



I10JIb30BATEILCKOr0 THITA 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

3ananue
Knacc- konteitnep BEKTOP ¢ anementamu tuna int.

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

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

[Monb3oBarensckuii kiace Time asst paboOTHI ¢ BpeMEHHBIMH MHTEpBanamMu. MHTepBan
JIOJDKEH OBITh NTPEZICTaBIICH B BU/E JBYX IOJICI: MUHYTHI THIIA int ¥ CEKyHbI THIA int.
NP BBIBOJIE MUHYTBI OTJIEJISIIOTCSL OT CEKYH/I IBOCTOYHEM.

Knacc- xonreitaep BEKTOP ¢ snemenTamu Trma int.

PeanuzoBath onepauuu:

[]- mocryna no ungekcy;

int() — onpenenenue pasmepa BEKTOPa,;

+ BEKTOp — CJIOKEHHE DJIEMEHTOB BEeKTOpOB 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.

Knacc- xonreitnep BEKTOP ¢ anemenTamu Trma int.

PeanuzoBate oneparuu:

[1 — nocryma mo unmgekcy;

+ BEKTOp — CJIOXKEHHE JIEMEHTOB BEKTOPOB a[i]+b[i];

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

Ionb3oBarensckuit kmace Time it paboTh ¢ BpeMEHHBIMH HHTEpBaNamMu. MHTepBan
JIOJDKEH OBITH TPE/ICTaBIICH B BH/E JIBYX TOJIEH: MUHYTHI TUIIA int ¥ CEKYHIBI THIA int.

IIpH BbIBOJAC MUHYTBI OTACISIOTCA OT CECKYH/] ABOCTOYHCM.



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 BBIBOJIC MUHYTBI OTJIENISIIOTCSL OT CEKYH/I IBOCTOYHEM.
5  Kiacc- konreitnep BEKTOP ¢ anemenramu Tuna int.

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

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

[MTonb3oBarensckuii kinace Time it paboThl ¢ BpeMEHHBIMU HHTEpBaaMu. MHTepBan
JIOJDKEH OBITh NPECTAaBIICH B BU/E BYX IOJICI: MUHYTHI THIIA int ¥ CEKyHBI THIA int.

IIpH BBIBOAC MUHYTBI OTACIISIIOTCS OT CCKYH ABOCTOYHCM.

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

+ — O6T>€,HI/IH€HI/IG MHOXXECCTB;

[Monmp30Barenbekuii kacc Money it pabOTHI ¢ IEHESKHBIMU cCyMMaMi. UHCIIO0 TOMKHO OBITh MPEICTaBICHO IBYMSI TOJISIMHU:
tuna long mis pyoseit u tumna int a7t korneek. JIpoOHast YacTh YKCiIa IPU BBIBOJE HA DKPaH J0JDKHA OBITh OT/IEICHA OT LEI0i
YaCTH 3aIsTON.

7 Knacc- xonteitnep MHOXECTBO c snemenTamu tuma int.

PeanuzoBath onepanuu:
[] — moctyna no unpekcys;
int() — onpenenenne pazmepa BEKTOPa,;
* — mepecedeHre MHOXKECTB,;

[Nonmp30Barenbekuii k1acc Money Uit pabOTHI C IEHSKHBIMU CyMMaMU. UHCIIO TOMKHO OBITH IPEICTABICHO ABYMS TTOJISIMU:
tuna long s pyoneit u Tumna int s korneek. IpoOHast yacTh YrciIa MPH BBIBOJE HA SKPaH IOJDKHA OBITH OTIENICHA OT IeJION
YaCcTH 3aIsTON.

8 Knacc- xonteitnep MHOXECTBO c snemenTamu tuma int.

PeanuzoBath onepanuu:
[1 - nocryna no unzpekcy;
== - mpoBepKa Ha PaBEHCTBO;
> YUCIIO — IPUHAJICKHOCTD YHCIIa MHOKECTBY;

[Nonmp3oBarenbekuii Kaacc Money it pabOTHI C IEHEKHBIMUA CyMMaMH. UHCII0 JODKHO OBITh MPEACTABICHO JBYMS TOJSMHU:
tuna long uis pyoneit u Tumna int 1 koneek. IpoOHast yacTh YKCIa IPU BBIBOJE Ha SKPaH JOJDKHA OBITh OTIIEJICHA OT LIEI0i
YaCTH 3aIsTON.

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

[] — nocryna mo unzmekcy;
I= - mpoBepka Ha HEPaBEHCTBO;



< YHCJIO — IPUHALIECKHOCTH YHUCIIa MHOXECTBY;

IMTonp3oBarensckuii k1acc Money aiist paboTbI ¢ AEHEKHBIMHA CyMMaMH. UHCII0 JOIKHO OBITH IPEICTABICHO ABYMS TTOJIMH:
tuna long s pyomneit u Tuma int s komeek. J[poOHas yacTh 4rcia MpH BEIBOAE Ha SKPaH JOJDKHA OBITH OT/ACICHA OT IeJIoi
YaCTH 3aIATOM.

10 Knacc- konreitnep MHOXECTBO c anementamu Tumna int. Peanuzosatsb
oreparuH:
[] — noctyna mo unnekcy;
() — onpeenenue pa3mMepa BEKTOPa; - — pa3HOCTh MHOKECTB;

[Monp3oBarensckuii kiacc Money 1uist paboThI ¢ AEHEKHBIMH CyMMaMK. YHCII0 JOIDKHO OBITh NPEICTABICHO ABYMS HOJISIMU:
tuna long s pyomneit u Tuma int s koneek. IpoOHast 4acTh 4rciIa IpH BEIBOJIE Ha SKPAaH AOIDKHA OBITH OTZENIEHA OT LeI0it
YaCTH 3aIATOM.

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

[]- moctymna o unmekcy;
int() — onpenenenue pasmepa CIucKa,
+ BEKTOp — CIIOKCHHE DJIEMEHTOB CITUCKOB a[i]+b[i];

[Nonmp30Barenbekuii kace Money Uit pabOTHI ¢ IEHESKHBIMU CyMMaMi. UHCIIO0 TOMKHO OBITH TIPEACTaBICHO ABYMS MOJISIMU:
tuna long s pyomneit u Tumna int s koneek. IpoOHast 4acTh YrciIa IpH BBIBOJE Ha SKPaH AOJDKHA OBITH OTNENIEHA OT LeI0it
YaCTH 3aIISITOH.

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

[1 — moctyna o ungekcys;
() — onpenenenue pa3mepa BEKTOpa;
+ 4Kcio — 100aBIIET KOHCTAHTY KO BCEM DIIEMEHTAM BEKTOPA;

IMonp3oBarenbekuii kinace Pair (mapa uucen). [lapa nospkHa OBITH MPEJACTABICHO IBYMs MOJSMHU: THIA int IS TEPBOTO
yucina ¥ tuna double mis Broporo. IlepBoe 4HCiIO MpH BBIBOJE HA 3KPAH JOKHO OBITH OTIAENEHO OT BTOPOrO YHCIA
JIBOETOYHEM.

13 Knacc- xonreitaep CITMCOK ¢ kmrodueBbIME 3HAUCHUSIME THNA int. PeannzoBaTh
olepanuu:
[1 — nocryna no uHmexcy;
+ BEKTOp — CJIOKEHHE DJIEMEHTOB CITUCKOB a[i]+b[i];
+ 4ncIio — 100aBNISET KOHCTAHTY KO BCEM 3JIEMEHTaM CIHCKa,;

IMonp3oBarenbekuii kiace Pair (mapa uwncen). [Tapa 1omkHa OBITH TPEACTABICHO IBYMS IMOJIIMH: THIA int JJIsl IEPBOTO YUCIA U
tuna double s Broporo. [lepBoe 4nciio npu BbIBOJIE HA IKPaH JIOJDKHO OBITh OTJEJICHO OT BTOPOTO YUCIIa ABOETOYHEM.

14 Knacc- konreiinep CITMCOK c kiroueBbIMY 3HAUCHHUSME THIIA int. Peanu3oBaTsb
orepanuu:
[1 - nocryna no unzpekcy;
() — onpennenenune pa3Mepa CIUCKa;
* YUCIIO — yMHOXKAeT BCE JIEMEHTHI CIIHCKA HA YUCIIO;

ITonb3oBarensckuit kiacc Pair (mapa uuncen). [Tapa momkHa OBITH MIPENCTABICHO ABYMS MOJISIMU: THIIA int JUIS TIEPBOTO YHCIA U
tumna double ams BToporo. [TepBoe uynciio py BBIBOJIE HA SKPaH JOJDKHO OBITH OT/IEJICHO OT BTOPOTO YHCIIA TBOCTOYHEM.

15 Kiacc- xonreiinep CITMCOK c kitoueBbIMHY 3HAUCHUSIMU TUTA int. Peanu3oBath
orepanuu:
[1 - nocryna mo unzpekcy;
int() — onpeneneHue pasmepa CIKCKa,;
* BEKTOp — YMHOXCHHE 3JICMEHTOB CITUCKOB a[i]*b[i];



[Tonb3oBarensckuii knacc Pair (mapa gucen). [Tapa momkHa OBITH IPECTABICHO ABYMS TOJSIMU: THTIA int IS MIEPBOTO YKCIa U
tumna double s Broporo. [lepBoe unciio npy BeIBOJIE HA dKPaH JOJDKHO OBITH OTAEICHO OT BTOPOTO YHCIIA JBOCTOUHEM.

KOHmprleble eonpocol

1. B yewm cMBICHT UCTIONB30BaHUs 1a0JIOHOB?
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 napaMeTpru30BaHHbIC QYHKIUN?

8. IlepeuncnuTe OCHOBHBIC CBOMCTBA apaMETPH30BAHHBIX KIIACCOB.

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

10. SIBnsitoTCS M Ipy>KECTBEHHBbIE (DYHKIIMH, OTIMCAHHBIE B TApaMETPH30BAaHHOM KJlacce, apaMeTpu30BaHHbIMH?

11. MoryT 1 11abJIOHBI KJIACCOB COJIEP)KATh BUPTYalIbHbIE KOMIIOHEHTHBIE (DYHKIHH?

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

13. Yro Takoe HHCTAHIMPOBaHUE MMA0IOHA?

14. Ha xakoM 3TaIe NpoHCXOIHUT FeHEPHPOBAHHE ONPEACIICHHUS Kiacca 1Mo 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 PE3yIHTATOB PA0OTHI TPOTPAMMBI.

7) OrtBeThI Ha KOHTPOJIBHBIEC BOIIPOCHI.

4.1.3. KonTpoabHasi padora

Tema 1. OcHoBbI s13b1Ka CH++

Tema 2. Ynpapasiouye KOHCTPYKLHUH

Tema 3. Yka3aTenu, CCBUIKH, MACCUBHI U TEKCTOBBIEC CTPOKH
Tema 4. ®yHkuun

Tema 5. CTpyKTypbl, 00beTUHEHUS U TIEPEUNCITCHHUS

Tema 6. Knaccel 1 00beKTHI

4.1.3.1. Ilopsinox npoBeaeHMsI.

KonrponbHas paboTa MpoBOJMTCS B 4achl ayAMTOPHOW paboThl. OOydaromumecs Moay4aloT 3aJaHus JUis MPOBEPKH YCBOSHHMS
HpoiiileHHOTO MaTepuaina. PaboTa BBIOJHsSETCS B NMUCHMEHHOM BHIE M claércsa mpemnonaBaTento. OLEHUBAIOTCS BIIAJCHUE
MaTepualioM 1o TeMe paboThl, aHAIUTHYECKHUE CIIOCOOHOCTH, BJIaJEHHE METOJaMH, YMEHHS M HaBBIKH, HEOOXOIUMBIE JUIs
BBITTOJTHEHUS 33/1aHUH

4.1.3.2 Kpurepun oneHUBAHUS

OueHka «OTJIMYHO» CTABUTCH, €CJTH 00yJaIOIUIiCs:

IIpaBunbHO BBINOJIHUI Bce 3afgaHus. IIpoaeMoHCTpUpoBal BBICOKMH YpPOBEHb BiaZeHHMsT MarepuanoM. IIposBieHsl
IIPEBOCXOIHBIC CIIOCOOHOCTH MIPUMEHATH 3HAHUA 1 YMCHUS K BBITIOJTHEHUIO KOHKPETHBIX SaﬂaHHﬁ. .

OneHKa «XOpoIIo» CTABUTCS, €CJIU 00yYaroIIHIics:

[IpaBuiabHO BBHITIONHMI OONBIIYI0 YacTh 3aJaHuil. [IpHCYTCTBYIOT He3HauMTeNbHBIE OIMMOKH. [IpomemMoHCTpHpOBaH
XOpOH_II/Iﬁ YPOBEHb BJIaJICHUA MaTCpPUAIIOM. HpOHBHeHBI Cpe€aHue CIIOCOOHOCTH NPUMEHATH 3HAHUA U YMEHHA K BBIIIOJIHCHUIO
KOHKPETHBIX 3a/IaHUH.

OuneHka «yA0BIETBOPUTEIBHO» CTABHTCS, €CJIM 00y4aromuiics:



3amaHus BBIIONHII OojJiee dYeM HamonoBuHy. IlpucyrcTByror cepné3Hple ommubOku. [IpomemMoHCTpHpOBaH
YAOBJIETBOPUTEIBHBIN yPOBEHb BIaNEHUS MarepuaioM. [IposBIeHB HH3KHE CHOCOOHOCTH NPHUMEHATH 3HAHWS W YMEHHSA K
BEITTOJTHEHHIO KOHKPETHBIX 3aIaHHH.

O1eHKa «HeYAOBJIEeTBOPUTEIbHO» CTABUTCSH, €CJIN 00yYaroUIuiics:

3amaHus BBIIOJIHWI MEHEe YeM HAIoJNOBHHY. I[IpoaeMOHCTPHpOBal HEYAOBICTBOPUTEIHHBIN YPOBEHb BIIAICHUS
MaTepuaioM. [IposiBICHBI HEJOCTATOYHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHHS U YMEHHSI K BBITIOIHEHIIO KOHKPETHBIX 3aIaHHH.

4.1.3.3. Conep:xanne OlEHOYHOT 0 CPeACTBA

Temsl 1-6

®opMyIUpOBKa 3a1aHUSA:

1. HammcaTs mporpamMmy IS BBIYUCICHUS (hakTopraia gicia n. Ynucio n BBOIUTCS MOJIb30BATEIEM C KIIaBHATYPHI.

2. HammrcaTs mporpamMMy IS TIOMCKa HAMMEHBIIETO 3JIEMEHTa MaccuBa. MacCHB 3allONHUTE CITy4alHBIMH YHCIIAMH.

3. HanmcaTs nporpamMMy uIsi BRIYUCICHUS CKIIPHOTO IIPON3BEICHNS IBYX BEKTOPOB. BeKTOpHI peanusyroTcs B BUIE MacCHBOB,
UX Ha3BaHUS MEPENAOTCsl apryMeHTaMH (DYHKIHH.

4. Hanwucare mporpammy Ajsl peaju3aliil KOMIUIEKCHBIX 4uCel B aireOpandeckoil ¢opme B BHIE 3JIEMEHTOB CTPYKTYpBHI.
[MpexycMoTpeTh (hyHKIUH AJISI CIIOKEHUS], BEIYUTAHUS, ETICHUS 1 YMHOXKEHHST KOMIUIEKCHBIX YHCEII.

4.2. OueHOYHbIE CPECTBA MPOMEKYTOUHOI aTTeCTAlMU

[To mucuumunHe MpeaycMOTpeH 3a4€T W dK3aMeH B 5 cemecTpe. 3auér (9K3aMeH) MPOXOAUT mo OujeraMm. B kaxmom Ounete
OJIUH TEOPETHYECKUN BONPOC M OJHO MPAaKTUUeCKoe 3ajaHue. 3auér (3K3aMeH) MPOBOAMTCA B YCTHOH / MHUCHMEHHOW
KOMITbIOTepHOH (hopme. OLieHHBAETCS BJAJICHHE MATEPUAIOM, €r0 CHCTEMHOE OCBOCHHE, COCOOHOCTh MPUMEHSTH HYXKHBIC
3HAHMS, HABBIKK M YMEHUS MIPH aHATN3E TPOOIEMHBIX CUTYAIMI U PEIICHUN MPAKTUUECKUX 33 JaHU.

4.2.1. YcTHbI WM NHCbMEHHBIH 0TBET HAa BONIPOC

4.2.1.1. Ilopsigox npoBeaeHMsI.

VYCeTHBIM WIM IUCBMEHHBI OTBET HAa BOIPOC HAINPaBIECH Ha IPOBEPKY 3HAHUN OCHOBHBIX pPAa3lelioB 10 JUCLUIUIMHE
«IIporpaMmmMupoBaHue».

4.2.1.2. Kpurepuu onieHuBaHMs.

OneHka «0TJIMYHO» CTABHUTCS, €CJIM 00ydaromuics:

B oTBeTe KadyeCcTBEHHO PACKPBLI cojepxkaHHe TeMbl. OTBET XOPOIIO CTPYKTypuUpoBaH. IIpeKkpacHO OCBOEH NOHSATHUHHBIN
anmapat. [IpomeMOHCTpHpOBaH BHICOKMH ypOBEHb IOHMMaHMS Marepuana. [IpeBocxomHoe ymeHne (GOpMyIHpPOBaTH CBOH
MBICJIH, 00CY>KIaTh JUCKYCCHOHHBIE TIOIOKCHNS.

OueHka «X0pouo» CTaBUTCS, €CJIM 00yYaroIIHIic:

OcHOBHBIE BONPOCHI TeMBI packpbul. CTpyKTypa OTBETa B LEJIOM aJE€KBaTHA TeMe. XOPOIIO OCBOEH MOHATHHHBINA ammapar.
[TponemMoHCTpUPOBAaH XOPOIINKA YPOBEHb IIOHMMaHUSI MaTepHaia. Xopolee yMeHne (popMyImpoBaTh CBOM MBICIH, 00CYXIaTh
JIUCKYCCUOHHBIE ITOJIOKEHHS.

OneHka «yA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00yJarommiics:

Temy yactTuuno packpbul. OTBET cnabo CTpyKTypupoBaH. [loHATHITHBINA ammapaT OCBOeH 4acTH4yHO. [loHMMaHue OTAeNbHBIX
MOJIOKEHUH M3 Marepuala 1o Teme. YIOBJIETBOPUTEIbHOE yMeHHe (OPMYIMPOBATh CBOM MBICIH, 00CYXIaTh AUCKYCCHOHHBIE
MIOJIOKEHUS.

O1eHKa «HeyAOBJIEeTBOPUTEIbHO» CTABUTCS, ecJIM 00yyarommiics:

Temy He packpbul. [TOHATHHHBIM ammapaT OCBOEH HEYJOBIETBOPHUTENbHO. [loHMMaHHMe Marepuana (parMeHTapHOE WM
orcyrcTByeT. Heymenue popMyIMpoBaTh CBOM MBICIIH, 0OCYXIaTh IUCKYCCHOHHBIEC TTOJIOKEHHS.

4.2.1.3. OueHo4Hble cpeaAcTBAa.

Bonpocs! aJist yCTHOr0 MJIM NHCBMEHHOT0 0TBETa

3auér

. CtpykTrypHOe nporpammuposanue B C++.

. ba3oBbIe THITEI TAHHBIX.

. KoHcTaHTh! 1 uTepasl.

. AprupmMeTHyecKre onepaTopsl.

. Jlornueckue onepaTopsl.

. Omiepatopsl CpaBHEHUSI.

. OnepaTop mpucCBaNBaHMS U NPUBEICHIE THITOB.

. TepnapHblil onepaTop.

. [ToGuTOBBIE ONIEPATOPHI U IBOMYHOE IPEJICTABICHUE YNCEIL.

. Yrpasndmolye HHCTpYKIUU. BeTBiaeHNs 1 HUKIIBL.

. Ycnosusrii oneparop IF().

. BnoxeHHbIe yCIOBHBIE OIIEPATOPBI.

. Ycnosusiii oneparop SWITCH().

. Oneparop nukna FOR().

. Oneparop nukina WHILE().

. MaCcTpyK1IMs 6€3yCIOBHOTO Mepexoa.

. OOBsIBIICHNE U UCTIONh30BaHUE (PYHKITHIA.

0O\ L Wb —

— e = e e e = = \©
NN DN W~ O



18. Ilepenaua ykazatenst apryMeHTOM (QyHKIIHH.

19. Ilepenavya MaccuBa apryMEeHTOM (DYHKITHH.

20. ITepenava CTpOKH apryMEHTOM (DYHKITHH.

21. AprymenTs! pynknuua MAIN().

22. Bo3Bparenue GyHKIHEH yKa3aTels.

23. Bo3Bpamenue (yHKIHEH CCHUIKH.

24. Yxa3zarenu Ha QyHKIUH.

25. Pexypcus.

26. [eperpy3ka GyHKIHMIA.

27. OOBbsIBICHHUE U UCIIOJIH30BAHUE YKA3aTCIICH.

28. AnpecHast apudMeTHKa 1 CpaBHEHUE yKa3aTeleH.
29. MHoroypoBHeBas ajipecarusl.

30. CraTideckue OJTHOMEPHBIE MaCCHBEHI.

31. Yka3arenb Ha MacCHB.

32. JIByMepHBIEC MaCCHBHL.

33. Mannuann3ais MacCHBOB.

34.Co3manne M HHUIHATIH3AIHS CTPOK.

35. JInHaMHYeCcKHie MaCCHBBI.

36. CTpyKTyphl. MacCUBBI CTPYKTYP.

37. Yka3arenu Ha CTPYKTYpBI.

38. O6benuHeHus.

39. Ilepeuncnenus U onpeAeIeHNE TUIIOB.

IK3aMeH

. OOBEKTHO-OPUEHTUPOBAHHOE TPOrPaMMHUPOBAHHUE.
. O0BsIBNICHHUE KIacca.

. OTKpBITHIC U 3aKPHITHIE YJICHBI Ki1acca.

. CraTtuueckue WwieHs! Kiacca.

. Ileperpy3ka MeTOIOB.

. Konctpykropsl. Co3nanne u meperpyska KOHCTPYKTOPA.

. dectpyxropsl. [IpaBuna co3nanus gectpykropa. Mcnonb3oBaHue JeCTpyKTOPOB.

0 3 ON L AW —

. BHeniHsis onepatopHas GyHKIMS JJ1s Iepeonpee/icHs OMHAPHOTO OIeparopa.

Ne)

. Ileperpy3ka oneparopHoi (yHKIIUH.

10. [lepeonpenenenne yHapHbIX ONEPaTOPOB BHEITHUMH (DYHKLIUSIMH.
11. ITeperpy3ka onepaTopoB METOAaMH KJlacca.

12. HacnenoBaHue KJIacCOB U TUIIBI HACJIEIOBaHUSI.

13. Ilepeonpenenenne METOAOB U BUPTYaJIbHbIE (QYHKIHUH.

14. MHOroypoBHEBOE HaCJI€10BaHUE.

15. Yncro BUpTyaJIbHBIE METOJIBI H ADCTPAKTHBIE KJIACCHL.

16. O606ménnsie Qynkum. [leperpyzka 0000MIEHHBIX () YHKITHA.

17. O6001ménHbIe Knacchl. [11a0noHsI.

4.2.2. [IpakTUYeckoe 3aJaHue
4.2.2.1. Tlopsaaok nposeaeHusl.
[Ipennararorcs 3aaHUs Ha IPOBEPKY NMPAKTUIECKUX HABBIKOB Mo aucuuiuinHe «IIporpaMMupoBanue».
4.2.2.2. Kpurepuu oueHUBAHMS.
OueHkKa «OTIUYHOY» CTABUTCS, €CJAH 00yUAIOIINMCS:
3aaHue BBINOJIHEHO MOJHOCTHIO U MPABUIIBHO.
OneHka «Xopomo» CTaBHTCS, €CJIM 00y4aloImuMes:
3amaHue BBITOJNHEHO IOJIHOCTHIO, HO HET JIOCTATOYHOTO OOOCHOBaHMs. MM mpu BEepHOM pPEHMICHWW MOMYIIEHA OIIHOKA WIIH
HE/I0YeT, He BIUAIOMNK Ha MPAaBUIIBHYIO TIOCIIEA0BATEIFHOCTD PACCYKICHHUH.
OneHKa «yA0BJIEeTBOPUTEIbHO» CTABUTCS, €CJIM 00yUYaIOIIUMCs:
3allaHI/Ie BBIITIOJIHECHO YaCTUYHO UJIN C (paKTI/I‘IGCKI/IMI/I OIINOKaMH.
OneHKa «HeyAOBJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00y4YaIOIIUMCS:
3allaHI/Ie HE BBITIOJIHEHO WIIH BBIITOIHEHO C OOJIBIINM KOJINYECTBOM (baKTI/I‘IeCKI/IX OIINOOK.
4.2.2.3. OueHo4YHbIe CpeacTBa.
3auér

1. HamummuTe nporpaMmy BBIYHCICHUS CYMMEBI
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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 BEIYHUCIIEHHS 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 mnomncka HamOoipmero oobmero aenurens (HOJ]) OByX TMONOXHTENBHBIX MENBIX YHCEI.
[pumewanne: HOJ nmmercs mo anroputMmy EBkinaa:

Iloka x 1 'y He paBHbI 0, BBIIOIHATH LIUKII

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

JOda—x2) +(y1-y2)

Hammmmte 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;

@, el)
Hammmmre nporpamMMy (GopMupOBaHHS MacCHBa A, HCIIONb3YS MOJNPOrPaMMBI IS BBIYHUCICHHS x u EW , 1o
MIPaBUIY:

—
I=

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

IK3aMeH

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 6v1600Mcs HA IKPAH U/uau 8 mekcmoswiil Qailn. IIpozpamma nposepsiem 803mMoAHCHbIE OUUOKU 8600A-6bIB0OU.
IIpodemoncmpuposams pabomy npocpammvl Ha OCHO8e CO30AHHO20 Mecmd.

Co3znatp Kiacc npsMOYroJIbHUKOB CO CTOPOHAMH, NapauIeIbHBIMU OCSIM KOOpAHHAT. [IperycMoTpeTh BO3MOYKHOCTD
repeMelIeHHs IPSIMOYTOJIEHUKOB Ha TJIOCKOCTH, M3MEHEHHE Pa3MEpOB, OCTPOSHHE HAMMEHBIIETO NPSIMOYTOIbHUKA,
COJIEpIKaILeTo 1B 3aIaHHBIX, U TPSIMOYTOJIbHUKA, SBIISIONIEroCs OOIINM IIEPECEYEHUEM JIBYX MPSIMOYTOJIBHHUKOB.
®daitn comepxut GaMuIUU CTYIACHTOB M WX Bo3pacT. HamedaraTh ¢amMuimM CTYACHTOB, UMEIONIMX HAMMEHBIINN
BO3PACT.
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Hoscnenue: Peanuzoeams npoepammy obpabomku gaunos coenacHo 3adanuro. JanHvle 4umaromcs u3 mexkcmogoco
aiina u 6v1600aMcs HA IKPaH u/unu 6 mexkcmosulil aiin. Ilpoepamma npogepsiem 803moxucHbie OUUOKU 8800A-6b1800A.
Ilpodemoncmpuposame pabomy npocpammsel Ha OCHOBe CO30AHHO20 MeCma.

Co3maTte KJIacCC MHOTOWICHOB OT OJHOM TIEPEeMEHHOW, 3aJaBaeMbIX CTCIEHBI0 MHOTOWIEHAa ¥ MacCHBOM
kodpdunreHToB. IIpenycMOTpeTpr MeTOABl AJIS BBIYUCICHHS 3HAUCHWS MHOTOWICHA IS 33JaHHOTO apryMeHTa,
OTIepanyy CI0KESHUS, BRIYUTAHHS M YMHOXCHHAS MHOTOWICHOB C TIOJIy9eHHEM HOBOTO 0OBEKTa-MHOTOWICHA, BEIBOJ Ha
9KpaH omnucaHusi MHorowieHa. Hamucate mporpammy, IeMOHCTpupymoulyto pabory ¢ 3TuM Kinaccom. IIporpamma
JIOJDKHA COJIepKaTh MEHIO, TI03BOJISIONIEE OCYIIECTBUTH IPOBEPKY BCEX METOJIOB Kiacca.

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

Hosicnenue: Peanuzoeamv npocpammy obpabomku (aiinog coznacHo 3adanuio. /lanHvle yumaromes u3 mekcmogozo
atina u 8v1600Mcs HA IKPAH U/uau 8 mexkcmoswvill gailn. IIpozpamma nposepsiem 803mMoAHCHbIE OUUOKU 8600A-6bIB0OU.
IIpodemoncmpuposams pabomy npocpammvl Ha OCHOBe CO30AHHO20 MeCmd.

Co3pmats Ki1acc «gomarmHss OndmmuoTekay. [IpexycMoTpeTs BOZMOKHOCTS pabOTHI ¢ MPOM3BOIBHBIM YHCIIOM KHHT,
MTOWCKA KHUTH TI0 KaKOMY-JTHOO0 TIPH3HAKY (HAIIpUMep, 10 aBTOPY WM 1O TOAY U3IaHUs), 100aBICHNS 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 npoepammy obpabomku gaiinos coenacno 3adanuro. [anHvle 4umaromecs uz mexkcmogo2o
¢hatina u 6v16005McsL HA IKPaH u/uau 8 mexcmoswill gailn. Ilpoepamma nposepsiem 03mMoNHCHbIE OUUOKU 8600A-6bIBOOU.
Ipodemoncmpuposame pabomy npocpammvl Ha OCHOBe CO30AHHO20 MeCmd.

Omnpenenuts kinacc ¢ uMeHeM Netbook, conmepikammii cienyromue moiisi: Ha3BaHue (QUPMBI M3TOTOBHUTEINS; pa3Mep
9KpaHa; 00beM ONEepaTHBHOW MaMSTH; IIeHA.

PeanuzoBaTth MEeTOABL:

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

—  YIOPSIOYUTH IO JaTaM BBITYCKa;

—  BBIBOJ MH(QOPMAIIH O TOBape, pa3Mep 3KpaHa KOTOPOTO BBEICH MTOJIb30BATEIICM.

@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 4umaromecs uz mexkcmogoco
hatina u 6v16005McsL HA IKPaH w/uau 8 mexkcmoswvill gailn. Ilpoepamma nposepsiem 803mMoNHCHbIE OUUOKU 8600A-6bIBOOU.
IIpooemoncmpuposams pabomy npocpammvl Ha OCHOBe CO30AHHO20 MECA.
Onpenenuts kiacc ¢ iMeHeM Home, conmeprkamiuii ciaexyronye moss: agpec A0Ma; 3TaKHOCTh; KOJHYECTBO MOABE3/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: ABTOMaTI/I?)aHI/Iﬂ OQHCPICTUYCCKHUX CUCTEM

Ksamudukanms BEITyCKHHKA: OaKaiaBp

®dopma o0yueHust: 3a0uHas

S3pIK 0OyUeHus: pycckuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2021
OcHoBHas JIMTepaTypa:

1. Beenenne B ocHoBel mporpammupoBanus Ha C / FO.A. Koctukos, A.B. Moxkpsxos, B.1O. Ilasmos u mp. - Mocksa :
HUIL] UH®PA-M, 2015. - 32 ¢. ISBN 978-5-16-103253-4. - Tekcrt : anextponnsiit. - URL: https://znanium.com/read?id=6911 -
Pexxum noctyma: 1mo moJmmcKe

2. JloBek, K. BBenenue B Teopuro s36Ik0B nporpammupoBanus / Jlosek XKuib, Jlen XKan-XXak. — Mocksa : JIMK
IMpecc, 2013. — 134 c. - ISBN 978-5-94074-913-4. - Teker : anextponHsiid. - URL: https://znanium.com/read?id=34108 -
Pexxum noctymna: o noanucke

3. Iporpammuposanue. [IpomnenypHoe mporpammupoBanue: YdebHoe mocobme / Kyuynoa E.B., Oneiinuko b.B.,
Yepeaunuenko O.M. - Kpacuosp.:COY, 2016. - 92 c. - URL: http://znanium.com/bookread2.php?book=978627 -Pexum
JIOCTYTA: TIO TTOJIITHACKE

4. Hapes, P.1O. NadopmaTika u mporpaMMHpoBaHue [DIEKTPOHHBIN pecypc] : yued. mocodue / P. FO. Ilapes, A. H.
[Iymkos, B. B. Camapun, E. B. MeusHuKOBa. - KpacHosipek : Cub. ¢penep. yH-T, 2014. - 132 c. - ISBN 978-5-7638-3008-8. -
Tekcr : anextponHsbiit. - URL: https://znanium.com/read?id=126709 -Pexum gocTymna: mo MOAMUCKE

JlonoJIHNTeIBbHAS JIUTEpaTypa:

1. 3amaun no nporpammupoanuio / [Tox pen. OxynoB C.M., - 3-e u3n. - Mocksa :Jlabopatopust 3nanuit, 2017. - 826 c.:
ISBN 978-5-00101-448-5. - Teker : anextponnsiid. - URL: https://znanium.com/read?id=268319 -Pexum nocTyrma: mo MOAMKUCKE

2. KysummHos, /1. P. KomnbrorepHsie Hayku : OCHOBBI IporpaMmupoBanus: YueoHoe nocoodue / Kysmmnos [[.P., - 2-e
u31., crep. - Mocksa :®@iunta, U3a-Bo Ypai. ya-ta, 2017. - 102 ¢. ISBN 978-5-9765-3144-4. - Tekcr : anekTponnsrit. - URL:
https://znanium.com/read?id=303926 -Pexum f0cTyIa: MO MOAMKICKE

3. Ioakyp, M. JI. IIporpammupoBanue B cpene Borland C++ Builder ¢ matemaruueckumu 6ubnmuorekamu MATLAB
C/C++ [Dnextponnsrii pecypc] / M. JI. Iloakyp, I1. H. Moakyp, H. K. Cmonennes. - M.: JIMK IIpecc, 2009. - 496 c. - URL:
http://znanium.com/bookread2.php?book=409183 -Pesxum qocTyma: 1Mo MomucKe

4. IlporpammupoBanue B anroputmax / OkymoB C.M., - 6-e u3n., (3:1.) - M.:JIaboparopus 3nanuii, 2017. - 386 c. - URL:
http://znanium.com/bookread?.php?book=502153 -Pesxum jpocTyma: mo moAMUcKe
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Ilepeyens HHGOPMALIMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YEeMBbIX /I OCBOCHHUS JUCHUIJIMHBI (MOIYJIf), BKIIOYAs
nepeyeHb MPOrpaMMHOro odecneyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 44.03.04 - TIpodeccronansHoe 00ydeHune (10 0TPacisam)

HpO(l)I/IJ'II) IIOJATrOTOBKU: ABTOMaTI/I?)aHI/Iﬂ OQHCPICTUYCCKHUX CUCTEM

Ksamudukamnms BEITyCKHHKA: OakaiaBp

®dopma o0yueHust: 3a04Has

SI3bIk 0OyUeHUs: pyccKuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2021

[Maker oucuHoro nporpammHoro odecrieuenust Microsoft Office Professional plus 2010

MathCAD Education-University Edition

Notepad++ — cBOOOIHEIN TEKCTOBBIN PEAAKTOP C OTKPHITBHIM HCXOAHBIM KofoM s Windows

GIMP (GNU Image Manipulation Program («I'umin»)) — cBoO0HO pacnpocTpaHseMblii pacTpoBblii rpaduieckuii
penakTop

Python — BEICOKOYPOBHEBBIH SI3bIK IPOTPAMMUPOBAHHUS OOIIET0 HA3HAUCHHUS

Inkscape (Mukckeiin) — cBOOOIHO pacpoCTpaHseMblii BEKTOPHBIN rpaguuecKuii peaakTop

Lazarus — otkpsbITas cpena pa3paboTKu mporpaMMHoro obecnedyenus Ha si3bike Object Pascal ans komnunsitopa Free
Pascal

Y4eOHo-MeToquYecKas IUTepaTypa Ul JaHHOM AUCIMIUIMHBI MIMEETCS B HAJTMYUU B AJIEKTPOHHO-ONOIHMOTEYHOM
cucteme "ZNANIUM.COM", noctyn k koTopoii mpenoctasiieH odydatonumcs. IbC "ZNANIUM.COM" conepxut
IIPOU3BEICHUS KPYIIHEUIIUX POCCUNCKUX YUEHBIX, PYKOBOAUTEIIEH TOCYIapCTBEHHBIX OPraHOB, IIPeNnoaBaTeliei BeAy X
BY30B CTPaHbl, BHICOKOKBAIN(HUIMPOBAHHBIX CIIEIIMANMCTOB B Pa3INYHBIX cepax OusHeca. PoHn OMOIHMOTEKN CHOPMUPOBAH
C YYETOM BCeX M3MEHEHUIT 00pa30BaTeNbHBIX CTAHAAPTOB U BKIIIOYAET y4eOHUKH, yueOHbIe MTOCOOUs, y1eOHO -METOAMIECKHUE
KOMIUIEKCHI, MOHOTpaduH, aBTopedepaTsl, AUCCEPTALMHU, SHIUKIIONENH, CIIOBAPH U CIIPABOYHUKH, 3aKOHOJATEIHLHO -
HOPMaTHBHBIE IOKYMEHTEI, CTICI[aIbHbIC IEPUOMIECKIE N3JaHUs U H3JaHNs, BEIITyCKAaeMble U3/1aTeIbCTBAMHU By30B. B
Hacrosmee BpeMs DbC ZNANIUM.COM cooTBeTCTBYeT BCeM TPeOOBaHUAM (peepalbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNBHBIX CTaHAApTOB BEIcIero oopasoBanus (GI'OC BO) HOBOTO MOKOJICHHS.



