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CocTaBUTEND:

K.K., IOIIGHT Kadeapsl 5KOHOMUKH U 1 (ppoBeIx TexHooruii JI.B. Kyxapenko

OrneHouHble MaTepuaibl OA00pEeHBl Ha 3acefaHuH Kadeapbl SKOHOMUKH M HU(PPOBBIX TEXHOJIOTHMA
Kpacnonapckoro ¢punuana POY um. I'.B. [lnexanosa nmporokon Ne 9 ot 14 mapta 2024 T.

OreHOYHBIE MaTepUaIIbl COCTABIICHBI HA OCHOBE paboueil mMporpaMMsl MO AUCIHUILIMHE «AJITOPUTMU-
3aIysi ¥ IPOrpaMMHUPOBAHUEY, YTBEPXKICHHOW Ha 3acelaHuy 0a30Boi kadeapsl nuppoBoil IKOHO-
MHUK{ MHCTUTYTa Pa3BUTHs MH(OPMAIIMOHHOTO 00mIecTBa (heepasbHOr0 rocyaapCTBEHHOTO OO
’KETHOTO 00pa30BATEIIFHOTO YUYPEKICHUS BBICIIEro oOpa3zoBaHus «Poccuilckuii SKOHOMUYECKHUIt
yauBepcuteta umenu ['.B. [Inexanosa» npotokon Ne 11 ot 17 mast 2021 r., pa3paboTaHHoii aBTOpa-
MH:

WBanoBsiM E.A., cT. mpenonaBarens, 6a30Boi Kadeaps! H(pOBOi SKOHOMUKN WHCTUTYTA Pa3BUTHUS
MH(POPMAIIMOHHOTO O0IIECTBA



OLHEHOYHBIE MATEPHUAJIBI

M0 JMCUMILVINHE «AJITOPUTMHU3AIUS U IPOrPAMMHUPOBAHHE)

NEPEYEHb KOMIIETEHIIUM C YKA3AHUEM PE3YJIbTATOB OBYYE-
HUA U OTAIIOB UX ®OPMUPOBAHUA 110 JTUCIUAIIVIMHE

dopMupYyeMbIe KOM-
neTeHIHH
(kK01 ¥ HANMEHOBAaHUE
KOMITETCHITHH )

NHauKaTopsbl 10CTHKEHUS
KOMIIeTeHIIN i
(K01 M1 HAMMEHOBAHUE UH-
JTUKaTOPa)

PesyabTaThl 00yue-
HUS (3HAHHS, YMCHUSI)

HanmeHnoBaHue KOHTPOJIMPYEMBIX
pa3iejioB U TEM

OIIK-7. Cnocoben
pa3pabaTbIBaTh aJro-
PHUTMBI M IPOTPaMMBI,
MIPUTOTHBIE IS TTPAK-
TUYECKOI'0 MPUMEHEC-
HUS

OIIK-7.1. Pa3pabatbiBaet u
peamusyet 3¢ dexTuBHBIC
ITOPUTMBI ¥ ITPOTPAMMEI C
UCIIOJIB30BaHUEM COBpE-
MEHHBIX TEXHOJIOTHH U S3bI-
KOB IPOrpaMMUPOBAHU

OIIK-7.1. 3-1. 3uaer
TEOPETHYECKHUE OCHOBBI
ITOPUTMU3AIUH U
MPOTPaMMHUPOBAHHUS

Tema 1. BBenenue B aropuTMHU3aLuio U
MIPOTPaMMHUPOBAHHE

Tema 2. BBeicHHE B TPOrpaMMHPOBAHUE
Ha s3b1kax Cu/Cu++

Tema 3. YrayGieHHOE pacCMOTpEHHE
sI3bIKA IIPOTPAMMHUPOBAHUS

OIIK-7.1. 3-2. 3naer
OCHOBHBIE SI3BIKH MPO-
rpaMMHUPOBaHHS U CO-
BpPEMEHHBIE MPO-
rpaMMHBIE CPEbl pa3-
paboTku HHpOpMAIH-
OHHBIX CHCTEM H TEX-
HOJIOTUH

Tema 3. YrayGieHHOE pacCMOTpPEHHE
SI3bIKa MPOTrPaMMUPOBAHUS

Tema 4. ®yHKUNYU CTaHAAPTHBIX OKO-
JMOTEK

Tema 5. OcobenHOCTH paboOTHI CO CTPO-
KaMu u (haimamu

Tema 6. OcobeHHOCTH PabOTHI CO CTPYK-
TYpUPOBAHHOH WHpOpManuei

OIIK-7.1. 3-3. 3uaer
COBPEMEHHEBIE METOJIbI
pa3pabOTKH U peaju-
3al[MK aJrTOPUTMOB
peuICHU MpUKIaJHbIX
3a/1a4 C MCIOJIb30BaHHU-
€M PA3JINYHBIX A3BIKOB
IIPOrpaMMUPOBAHUS

Tema 3. YrnyOneHHOE paccMOTpEHHE
SI3bIKA MPOTPaMMHPOBAHUS

Tema 4. ®yHKUNYU CTaHAAPTHBIX OKO-
JHOTEK

Tema 5. OcoGeHHOCTH pabOTHI CO CTPO-
KaMu u (aimamu

Tema 6. OcobenHocTH paboTHI CO CTPYK-
TypHpOBaHHOW MH(pOpMaLen

OIIK-7.1. 3-4. 3naer
TEXHOJIOTHIO pa3pa-
OOTKH M OTIIAJKH MPO-
rpamMm

Tema 3. YrnyOneHHOE paccCMOTpEHHE
SI3bIKa MPOTrPaMMHPOBAHUS

Tema 4. OyHKIINH CTaHIAPTHBIX OHO-
JIMOTEK

Tema 5. OcobeHHOCTH pabOTHI CO CTPO-
KaMu u (aimamMu

Tema 6. OcobenHocTH paboTHI CO CTPYK-
TypUpOBaHHOW MH(pOpMaIen

OIIK-7.1. 3-5. 3naer
CHUHTAKCHUC U CCMAHTU-
KY SI3BIKOB MPOrpam-
MI/IpOBaHI/IH, BHU/bI BbI-
YUCJIUTCIbHBIX HpO-
LIECCOB, TUITLI JaHHBIX

Tema 2. BBenieHue B mporpaMMHpOBaHHUe
Ha s3p1kax Cu/Cut+

Tewma 3. YrayGieHHOe pacCMOTPEHHE
SI3bIKa POrPaMMHPOBAHUS

Tewma 4. OyHKIIMM CTAaHAAPTHBIX OMO-
JIMOTEK

Tema 5. OcobeHHOCTH PabOTHI CO CTPO-
KaMu ¥ (haimaMu

Tema 6. OcobeHHOCTH PabOTHI CO CTPYK-
TypUpOBaHHOW MH(pOpMaLen

OIIK-7.1. Y-1. Ymeer
BBIOMPATH U IPHMe-
HSTH COBPEMECHHEIE
SI3BIKH TIPOTPaMMHPO-
BaHU [ peaTn3anun
ANTOPUTMOB U Haruca-
HUS TIPUKJIATHBIX TIPO-
rpaMM B 3aBUCUMOCTH

Tema 1. BBenenue B anropuTMHU3aLlio U
[IPOrpaMMUPOBAHUE

Tema 2. BBenieHne B mporpaMMHpPOBaHHUE
Ha si3pikax Cu/Cut++

Tema 3. YrayOiieHHOE pacCMOTPEHHE
SI3bIKA TPOTPAMMHUPOBAHHS

Tewma 4. OyHKIIMM CTaHAAPTHBIX OMO-
JIMOTEK




OT THTIA PUKJIATHON
3a7a4n

Tema 5. OcobeHHOCTH pabOTHI CO CTPO-
Kamu U darmamMmu

Tema 6. OcoberHOCTH pabOTHI CO CTPYK-
TYpUPOBAHHOH WHpOpManneit

OIIK-7.1. Y-2. Ymeer
IPOrpaMMHpPOBATh
MPWIOKEHNUS U CO37a-
BaTh IPOTPaMMHBIE
MPOTOTHIIBI PEILICHUS
NPUKJIAIHBIX 33734

Tema 2. BBeieHre B IporpaMMHUpOBaHUE
Ha si3pIkax Cu/Cut++

Tema 3. YrybneHHOE paccMOTpEHHE
SI3bIKa MPOTrPaMMHPOBAHUS

Tema 4. ®yHKUNY CTaHAAPTHBIX OKO-
JIMOTEK

Tema 5. OcobeHHOCTH pabOTHI CO CTPO-
Kamu U (aiamu

Tema 6. OcobeHHOCTH pabOTHI CO CTPYK-
TypUpOBaHHOW MH(pOpMaLen

OIIK-7.1. V-3. Ymeer
pa3pabaTbIBaTh Ipo-
IPaMMHBIN KOJ B CO-
BpPEMEHHOU cpeze mpo-
TpaMMHpOBAHU, aHa-
JTU3UPOBATD U aJANTH-
POBATH IO/ HYX b
3aKa34MKa

Tema 2. BBenenue B mporpaMMHpOBaHKe
Ha si3eIkax Cu/Cut++

Tema 3. YrnybneHHOE paccMOTpEeHHE
SI3bIKa POTPAMMHUPOBAHUS

Tema 4. OyHKIINH CTaHOAPTHBIX OHMO-
JIMOTEK

Tema 5. OcoberHOCTH paboOTHI CO CTPO-
Kamu U (aitiamu

Tema 6. OcobeHHOCTH pabOTHI CO CTPYK-
TypUpOBaHHOW MH(pOpMaIen




METOINYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI

®OPMHUPOBAHUSI KOMIIETEHIIAM

HepequL y‘leﬁHLIX 3anaHm71 Ha ayIMTOPHBIX 3aHATHUAX

Bonpocs 1151 npoBeeHHs ONPOca BO BpeMsl Ay AUTOPHBIX 3aHATHH

Tema 1. Beenenue B AJITOPUTMU3ALUIO U IPOTrPpaMMUPOBAHUC

WucTpymeHTalbHbIe cpeAcTBa pa3paboTKU Iporpamm.

Cermenranus npuiioxenus Cu++.

bazoBble TUIIBI JAHHBIX, 3aBUCUMOCTb OT Pa3psIHOCTH KOMIIIATOPA.
Buel onepanuii 1 uX TpUOPUTET.

OrnepaTopsl LUKJIA.

OrnepaTophbl YCIOBHBIX U O€3YCIIOBHBIX MEPEXO0/IOB.

Tema 2. Beenenue B nporpamMmmupoBanue Ha s3bikax Cu/Cu++

Pa3BuTue A3bIKOB NpOrpaMMHUPOBAHUS.
[a6mousmpunoxenuit Microsoft Visual Studio.

CrpykTypa nporpammsl Ha si3bike CH.

Pa3zmep Thna B 3aBUCUMOCTH OT pa3psAAHOCTH KOMIIUIATOPA.
CocraBHol oniepatop.

Herpanuumonnslie onepanuu si3pika Cu++.

OcoOeHHOCTH HCIIONB30BAHUS TEPHAPHOTO OIlepaTopa.

Tema 4. @yHKIMYM CTaHIAPTHBIX OUOINOTEK

I'enepaTop nceBaocIydailHbIX YUCEIL.
ITpeoGpa3oBaHKe YUCIOBBIX 3HAUEHUH B CTPOKOBBIC U HA0OOOPOT.

JloCTaToOuHO 1M MaTeMaTHYeCKUX (PYHKIMH CTaHIapTHON OMOIMOTEKH Ul PELICHNUs JII0OBIX Ma-
TEMaTHUYECKUX 3a/1a4?

OyHKIIUU PabOTHI C MAMSTHIO.
OyHKINUN TOIACPKKN apu(PMETHUKH C TUIABAOIICH TOUYKOM.

Tema 5. OcoGennocTr paboThl co cTpoKaMu U aitiamu

Crpoka KaKk MacCHB CUMBOJIOB.

Bugpl 00bsBIEHNS CTPOK.

be3zonacuble QyHKIMH.

ITouemy npu 00BSIBICHUH CTPOKH B BUJIE YKa3aTels MOKET BOSHUKHYTH OLIMOKA «access
violation»?

B kakux ciaydasx UCIOJIB3YOTCSI TEKCTOBBIE, 4 B KAKUX JIBONYHBIE IIOTOKA?

Jlnst uero Hy’keH yKazaTelslb B (aiijie n B KaKuX Cllydasx TpeOyeTcs ero nepemenieHue?
JIn1s1t 4ero UCnomb3ylTCsl CTaHAapTHBIE (ailib?

Bonpocsl 115 npoBeAeHNs TPYNIIOBO IMCKYCCHH BO BpeMsl ayAUTOPHBIX 3aHATHI

Tema 3. YrinyOieHHOE pacCMOTpEHHUE A3bIKa MPOrPaMMHUPOBAHHS.

Oco0eHHocTH OpraHu3aliii MHOTOMEPHBIX MaCCHUBOB.
CBsI3b MACCUBOB U YKa3aTeH€ﬁ.



e  Orinumne PyHKIMU OT COCTAaBHOTO OIEpaTopa.
e [IpuMeHEeHHNE PEKYPCUM.
e ODYHKIMHU C IEPEMEHHBIM YHUCIIOM apTyMEHTOB.

Tema 6. OcoGeHHOCTH pabOTHI CO CTPYKTYPUPOBAHHOW HHPOpMaIen
e Kiaccugukanus moTOKOB IO HaIIPaBJICHHIO OOMEHA.
e Kraccuduxaius moToKoB M0 BUYy YCTPOMCTB.
e CraHgapTHBIC MAaHUITYJISTOPHI.

Merop! He(h)OPMATHPOBAHHOTO YTCHUS U 3AIUCH B TIOTOK.
OTyi4ust UCTIONIB30BaHUs (DYHKIMI cTaHAapTHOM OMOIMOTEKH paboThI ¢ (paitmamu u (HanIoBBIX
MOTOKOB, JJOCTOMHCTBA M HEJJOCTATKHU.

3aI[aHl/Iﬂ JIA TeKyllleFO KOHTpOJISI
KoMmjieKT TecTOB/TeCTOBBIX 3aJaHuil Mo Temam 1-3
HNuaukaropsl goctmkennsi: OIK-7.1

TecToBbIC 327aHUA 3aKPBITOr0 THIIA

1. Tecmogoe 3a0anue 3aKpblmo2o muna ¢ 6b160pom 00H020 NPAGUILHO20 OMEema
1.1. Ilpunnun ¢on Helimana npeanonaraetr XxpaHeHUe POTrPAMMBI ...

a) Ha BHemHem HocuTene

0) B mamsaTu koMIproTepa

B) Ha cnennanbHoOM 11ate B BUJE epeMblueK

r) B xam-namsaru npoueccopa

1.2. BeinonHeHue nporpaMMsl Ha si3bike C++ HauMHaeTcs C:
a) MepBOU CTPOKH;

0) nepBoii QyHKIMH;

B) GyHKIIMHM main,

I') HOJKJIFOUEHHS 3aroJIOBOYHOTO (paiina;

1.3. I/IHCTpYKI_II/I}I ... BCTABJIACT B IpOrpaMmy 3apaHeeC MOATOTOBJIICHHBIC TCKCTBI U3 BKIIHOYACMBbIX
(haiinos:

a) #include;

0) #define;

B) #ifndef;

r) #else;

1.4. Tun pe3ynbTara Ipu CI0XKEHUH MEepeMEHHBIX TUMa short:
a) short;

0) int;

B) long;

r) float;

1.5.®parment nporpammsr: int S = 0; for (inti = 0; i<N; i++) S+=aJi]; S/=N;
a) HaXOJUT CYMMY JJIEMEHTOB BEKTODA;

0) HaxoaWT cpeaHee apuPMETHIECKOE IIEMEHTOB BEKTOPA;

B) YMEHBIIIAET PJIEMEHTHI BEKTOpPa BIBOE;

T') 3aMOJTHSIET BEKTOP HYJICBBIMU 3HAYCHHSIMH,



1.6. Oneparop continue UCTIOIB3YETCS JIA ...

a) MPOJIOJIKEHHSI BBITTOJIHEHUS TPOTPAaMMBI IOCIIE €€ OCTAaHOBKH OTJIATYUKOM,

0) mpeKIeBPEMEHHOT0 3aBEpILICHNUs TEKYILEeH UTepallii KA U Iepexo/ia K HOBO;
B) BBIXO/Ia U3 1IUKJIA,;

T') BBIXOJIa U3 MPOTPaMMBbl;

1.7. ®ynkmuMs main - 3TO:

a) (yHKIMS OTpENIeTeHUs] OCHOBAaHUS Jiorapudma,

0) rmaBHas QYHKIIMS IPOTPAMMBI;

B) OCHOBHAsi (PYHKIHUS JJISI OTJIAZAKH POTPAMMBI;

') OCHOBHAsI (DYHKIIHS JUIsl KaXI0T0 (haiiia, BKIFOUEHHOTO B IIPOTPaMMYy;

1.8. IIpu npaBUILHOM BBINIOJHEHUH ITPOTPAMMBI B OTIEPALIMOHHYIO CHCTEMY IepelacTes:
a) HyJIEBOM pe3yibTar;

0) HEHYNIEBOU pe3yIbTarT;

B) OTpULATENBHBIN PE3yNbTaT;

I') HUKAaKOH pe3yJbTaT He IepeacTcs,

1.9. Ilpwm 3anvicu 3HAYCHUS JUTSI AJIEMEHTa 25 B MacCUBE U3 24-X YJICHOB!

a) mporpaMmMa He OyaeT KOMITUIHPOBATHCS,

0) 3HaueHue OyJeT J0OABICHO B OCICIHIOK STYCHKY MaMsITH, TPUHAIISKAIIYI0 MAaCCUBY;
B) 3HaueHHE He Oy/eT HUKYy/Aa J00aBIEHO;

r) 3HaUeHue OyJeT J0OABJICHO B SYCHKY MTAMSTH, HE TIPUHAJIJICIKAIIYIO MACCUBY;

1.10. OtcyTcTBHE BO3BpaIaeMoro 3HaueHus: GyHKIIUU 0003HAYAETCs KaK:

a) CITMCOK TapaMeTpoB (YHKITUHU Yepe3 3aIlATyI0, 3aKITF0YCHHBIN B KPYTIIbIC CKOOKH;
0) BO3BpaIllaeMoe 3HAYCHUE,

B) KJIFOYEBOE CJIOBO vOid;

T') KJIFOYEBOE CIIOBO return;

2. Tecmosoe 3a0anue 3aKpuimo20 muna ¢ 6blOOPOM HECKONbKUX NPAGUTILHBIX OMEEMOE
2.1. Kakue ocHOBHBIE yCTpoiicTBa conepkuT DBM HeMIMaHOBCKON CTPYKTYyphI?

a) apu(PMETHUKO-JIOTHIECKOE YCTPOUCTBO;

0) yCTpOMCTBO yIpaBiIeHHUS;

B) YCTpOICTBa BBO/1a-BbIBO/IA;

I') 3allOMUHAloIIee YCTPOMCTBO;

1) YCTPOUCTBO KOHTPOJIS.

2.2. OT™MeTbTe CIOCOOBI OIMCAHUS AITOPUTMOB.
a) OJIoK-cXema,

B) ¢ momotbko ceteit [letpu;

0) croBecHO-(hOPMYIIBHBIN;

I') TOMOIIBI0 HOPMAIBbHBIX (OPM.

2.3. OT™MeThTe TE MOHATHUS, KOTOPHIE CBSA3aHBI C MTOHATHEM «HH(POPMATHKA.
a) CUTHAIL;

0) BeIIEeCTBO;

B) COOOIIIEHUE;

I') JaHHbIE;

1) SHEPrusl.



2.4. Kakue u3 BeIpaXeHU UMEIOT 3Ha4YeHue true?
a)(1>3)]|'(1>3)

0)(1<3)&&(2==1)

B)(1<3)[(2==1)

N!({(1<3)&&(2==1))
mn((1>3)&&([1<3)

2.5 K nekcemam si3blKa OTHOCSTCSA
a) HICHTU(PUKATOPBHI;

B) KJIFOUEBBIE CJIOBA;

0) uucna,

I') KOHCTAHTBHI.

1) CHMBOJIBI

2.6 YKkaxnTe BeleCTBEeHHbIE THIHI 3bIka C++
a) int;

©0) double;

B) float;

r) void

1) char

2.7 Kakue u3 BBIpaXKCHUH NaAyT OAWHAKOBBIN pe3yabTaT JUis JTIOOBIX 3HAUCHUH MepeMeHHOoN A
a) 1++A;

0) A+1;

B) A+-;

r) A+-=1

n) A++

2.8. Hatioume onepamopbi 8616004, He codepoicauyue omubox 015 6bi600a 3navenul nepemennvix (int
k; float x,y)

a) printf (“*%4f %d %4.2f*”, X, K, y);

6) printf (“*%f %d %41*”, x, k, y);

B) printf (“*%4f %4d %4.2f*”, x, k, y).

2.9. Bvibepume 6ce npasuiibHule YMEepHCOeHUs.

a) pe3yabTaT Omepalnii CpPaBHEHUSI IEUCTBUTEIBHBIX YHCEN — JIEHCTBUTEIIbHBIN

0) pe3yabTaT apupMETHIECKUX OTNepalliii HaJ 1eWCTBUTEIbHBIMU YHCIAMU — JIEHCTBUTENbHBIN
B) B OZJHOM BBIPa)KEHWH MOKHO HUCIOJIb30BATh ONEPAH bl JEHCTBUTEIBLHOIO H IIEJIOT0 TUIIOB

2.10. Bvibepume sce npasuivible omeemvl. iemMeHmapHvle KOHCmpykyuu (nexcemul) szvika C++
gKII0OYAIOM 6 cebs:

a) 3HAKU omnepanun

0) KITFOUEBEIE CJIOBA

B) IBOWYHbBIE YHCIIa

r) CTPOKOBBIE€ KOHCTAHThI

TecToBbIE 32JaHUS OTKPBITOI0 THIIA

3. Tecmogvle 3a0anus OMKpbIMO20 MUnd, m.e. ¢ yKazaHuem omeemos

3.1 OO6miecTBO, B KOTOPOM OOJIBITUHCTBO PAOOTAIONINX 3aHATO MPOU3BOJICTBOM, XPaHEHHUEM, Tepe-
paboTKo¥ W peanusanuei HHGOPMAIUU, OCOOEHHO €€ BhICIIeH (OpMBI — 3HAHWW HA3bIBAETCA ....
(Omeem 3anucams C1080M 6 UMEHUMENbHOM naodedice)



3.2 ... — OpraHM30BaHHBIN COIMATHHO-YKOHOMUYECKHI W HAYYHO-TEXHUUYECKHM IMPOIIECC CO3TaHUs
ONTUMAJIBHBIX YCIOBUH ISl yIOBIETBOPSHUSI MHPOPMAITMOHHBIX TOTPEOHOCTEH U pealn3aluy paB
rpaxaaH, OpraHoB rocyAapCTBEHHOM BJIACTH, OPraHOB MECTHOTO CaMOYITpaBJICHUs, OPTaHU3alMid Ha
OCHOBE (DOPMHPOBAHWS U UCTIOIB30BaHUS MH()OPMAIIMOHHBIX PECYPCOB C MOMOIIBIO CPEICTB BBIYHC-
JUTENIbHON TEXHUKU

(Omeem 3anucams ci1080M 8 UMEHUMEbHOM naoedice)

3.3 Cucrema TO9HO c(HOPMYITHPOBAHHBIX MPABHII, OMPEACISIONIAs MPOIECC Mpeodpa3oBaHus JOIy-
CTHMBIX UCXOJHBIX JJAHHBIX B JKEJIAEMbIH PE3yJIbTaT, HA3bIBACTCS AJTOPUTM

3.4. ... —9T0 oTAeNbHbIE (DAKTHI, XapaKTEPU3YIOLIUE OOBEKThI, IPOLECCHI, SIBJICHUS, IPU3HAKU WU
3aMMCcaHHbIe HAOMIOICHHUS, KOTOPBIE IO KAKUM-TO IPUYUHAM HE UCIIOJIB3YIOTCS, & TOJIBKO XPAHSTCA.

3.5. IByms GaiiTaMu MOXHO TPEACTABUTD ... Pa3HBIX 3HAYCHUH.
(Omeem 3anucams yeavim YUciom)

3.6. B xauecTBe uMeHN 00beKTa (IEPEMEHHOM, KOHCTAHThI, GYHKIIMH U T.J.) UCTIONb3YETCH ...

3.7. O6I>GKT, KOTOpHﬁ B XOJIC BBIIIOJIHCHUA IIPOrpaMMbl MOKCT MCHATH CBOC 3HAYCHUC HA3bIBACTCs

3.8. [Tocne BbImoNHEHUS (PparMeHTa MpOrpaMmbl
N
y =7,
*X =5;
(*X)++;
Z=X+Y;
3HAYEHHE TIEPEMEHHOIT Z Oy/IeT paBHO:

3.9. 3anumure nekcemy, KOTOpoil 0003HavaeTcs onepanus nprucBanBanus B Cu++

3.10. Kakumu cranyt 3HaueHus nepeMeHHbIX | u K mocne BoinonHeHus GparMeHTa mporpamMmmbl
K=3; 1=3; K=++i (crauana yxasxcume 3nauenue |, 3amem uepes npoben snauenue K)

3.11. Kakumu cranyt 3HaueHus nepeMeHHbIX | u K nocie BoinosHeHus (parMeHTa nporpamMmmsl
K=3; 1=3; K=i++ (cnauana yxasxcume 3nauenue |, 3amem uepes npoben snauenue K)

3.12Yemy Oynet paBeH pe3yibTaT BHIUMCICHUS BBIpaXKEHUH (pparMeHTa mporpaMmal:
int d=5;

bool b = true, c;

¢ = (!b[|(d>3));

3.13Yro OyneT BBIBEICHO B PE3yJIbTAaTe BBIMOIHEHUS TaHHOTO Ko/1a?
int f1(int x1, int &x2)

{

return ++x1 + (++x2);
}

int main()

{

inta=7,k=1;



k = f1(a, K);

COUt<<a<<“”“”<<k;
3.14C noMoIIp0 KaKoro METo1a MOKHO U3MEHUTH TEKYIIYIO ITO3UIUIO B (aiine?
seekp

3.15Kakoii pe3ynbrar OyneT BbIBECH MOCIIE BBIOIHEHHS ()parMeHTa MporpamMmbl?
intm=1, n=2;

double A = (double) m/n;

std::cout << A,

3.16 Onpenenute pazMep CTPYKTYpPHI B OaiiTax
struct {char fio[30];

unsigned char date:4;

unsigned char code:4;

)2

3.17Yt0 OyneT BhIBEACHO B pE3yIbTaTe BHIOJHEHHS CIEIYIOIIETO Koaa?
inta[4] ={1,2,3,4};

int* p = a;

cout << (*p+2) + *p;

3.18Kakoii pe3ynbrar OyneT BbIBEJCH MOCIIE BBITIOIHEHHS (hparMeHTa IpOrpaMmbl?
int *a;

int b[2];

a=b;

b[0] =7;

b[1] = 10;

*a++;

cout << *a;

3.193anan maccuB: int m[3][4]={ {1,2,3,4}, {5,6,7,8},{9,10, 11, 12} }; Kakoe 3HaueHue co-
nepxkutcs B aiemente m[2][3]?

3.20Ecnu umeercs kof int X; Cin >> X; u BBoaAuTCs «1.2», TO 4TO OyIET 3alMCaHO B IEPEMEHHOMN X?

3.21Kaxoii pe3yibTat OyIeT mociie BRITOTHEHHS (hparMeHTa porpaMMBbI ?
int main()

{

char *s1;

char s2[] = “Hello”;

*s1 = “Hi!”;

s1[2] = s2[1];

cout << s1;

¥

3.22Yto0 OyneT BBIBEACHO HA SKpaH B pe3ysibTare paboThI CIIeAyOIero (h)parMeHTa mporpaMMbI;
double x = 123.456789;
printf(“%g\n”,x);

3.23Yemy paBHO 3Ha4yeHue Bbipakenus (a && ! b || ¢), rae a, b u ¢ -Bennunubl THNA bool, MMeromne
3HaueHud false, true u true COOTBETCTBEHHO?

10



3.24Yemy paBHO 3HaueHHE BhIpaxkeHus (a || b && a || ¢), rae a, b u ¢ — Benuumnbl THIIA bool, nme-
fomue 3uadenus false, true u true COOTBETCTBEHHO?

3.25Uto Oyzner BbIBeIEHO Ha SKpaH B pe3ysbTaTe paboTsl mporpaMmsl (YUuThiBas (hopMaT BbIBOA)?
#include main()

L

inti;

float t;

i=1;

t=5;

printf(*“%3.1{%d%2d”, t, 1, 1);

¥

3.26UYto OyzeT BBIBEICHO HA KPAH B PE3yJbTaTe pabOThI IPOrpaMMBbI?
#include <stdio.h>
int main()
{
const char a[] = "abcrcaab";
inti;
for (i=0;i<8;i++)
if (afi] <'c"
printf("%c",a[i]);

ks

3.27B maccuBe A 132 sneMeHTa, HAMUIIUTE MPABUIILHOE OOpaIlleHUE K TIOCICTHEMY JIEMEHTY Mac-
cuBa?

3.28. Uto OyneT BhIBEIEHO Ha SKPaH MOCJE BBHIMOIHEHUS JAHHOTO KO/Ia
{

int ar[4];

ar[0]=1,

ar[1]=2;

ar[2]=3;

ar[3]=4;

for (inti = 0; i1<=3; i++)

cout << ar[i];

¥

3.29. JIByMepHBbIif MaccuB Ar, MPEACTaBICHHBIA B BUAE MATPUILIbl, UMEET BUJT
1 2 2
5 6 }
9 1 2
Uro OyzeT BbIBEJECHO Ha 3KpaHe B Pe3yJIbTaTe BHIIIOJHEHHS KO/1a
int flag=7,
for (inti=0;i<3; i++) {
if (flag)
cout << Ar[1][i];
else
cout << "Error";

11



¥

3.30 Yto Oyner BBIBEACHO HA DKPaH B PE3yJbTaTe CICAYIOIIETO BEIPAKECHUS ?
struct my
{
inta, b;
}mi;
int func(my f)
{

return f.a + f.b++;

¥

int main()

{

ml.a=5; ml.b =10;
cout << func(m1l);
return O;

ks

OTBeThI (KJ'[IO‘{I/I) Ha TECTOBLIC 3a1aHUSA NPECACTABUTH B (l)OpMe Taﬁ.]'ll/lllbl

Howmep Bo- | Bapuantsl otBeta | Homep Bo- | Bapuantsl otBeta | Homep Bo- | BapuaHThi oT-

poca mpoca mpoca BETa

1.1 0 1.2 B 1.3 a

1.4 0 1.5 0 1.6 0

1.7 0 1.8 a 1.9 B

1.10 B

2.1 a,0,B,r 2.2 A0 2.3 AB,

2.4 A,B,I, 1 2.5 A,B,T 2.6 B,s

2.7 b,r,a 2.8 A,0,B 2.9 b,B

2.10 A,0,r

3.1 uHpopmanronHoe | 3.2 Nudopmarnzanus | 3.3 JITOPUTM
oOuiecTBa

3.4 JTaHHBIE 3.5 65536 3.6 UJCHTH(PUKATOD

3.7 nepeMeHHast 3.8 33 3.9 ==

3.10 44 3.11 43 3.12 true

3.13 710 3.14 seekp 3.15 0.5

3.16 31 3.17 4 3.18 10

3.19 12 3.20 1 3.21 Hie

3.22 123.457 3.23 true 3.24 true

3.25 5.011 3.26 abaab 3.27 AJ131]

3.28 1234 3.29 567 3.30 15

Kputepun onenkn (B 6aj1ax):

- 8 6ayUTOB BBICTABIIIETCS O0YUAIOMIEMYCS, €CIIH JTaHBI TPABHIIBHBIC OTBETHI HA 45 1 00Jiee BOPOCOB;

- 7 6aJITIOB BBICTABJISIETCSI 00YJAIOMIEMYCsl, €CJIM JIaHbI TIPaBIIIbHBIC OTBETHI Ha 40 1 60Jiee BOMPOCOB;

- 6 6a/UTOB BBHICTABIIAETCS 00YUAIOMIEMYCSI, €CITH JIJaHbI TPABMIIbHBIC OTBETHI HA 35 U O0Jiee BOIPOCOB;

- 5 6ayoB BBICTABIISIETCST 00YJAIOMIEMYCs, €CJIM JIaHbI IPaBIIIbHBIC OTBETHI Ha 30 1 60Jiee BOMPOCOB;

- 4 Gayina BeICTaBIsIeTCs 00yUaroOIIEMycsl, €CIIU JIaHbl IIPABUIIbHBIE OTBETHI HA 25 1 O0Jiee BOIIPOCOB;
- 3 Gayita BeICTaBIsIeTCs O0yJaroIeMycs, €CIM JaHbl IIPaBUIIbHbIE 0TBETHI HA 20 1 GoJiee BOIIPOCOB;
- 2 Gayina BeICTaBIsIeTCs: 00yYaroIeMycs, €CIIU JJaHbl IIPaBUIIbHBIE OTBETHI HA 15 1 Gosiee BOIIPOCOB;
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- 1 Gayn BeICTaBIsIeTCA O0yUaIOMIEMYyCs, €CITU JIaHbl IPAaBUIIbHbBIE OTBETHI HA 7 U 00Jiee BOIPOCOB;
- 0 GayI0B BBICTABIISIETCS] O0YJAIOIIEMYCSl, €CIIM HE JITaHBI TIPAaBUIIbHBIE OTBETHI HA 7 BOIIPOCOB.

KommnuiekT 3a1aHuii 1Jisi KOHTPOJIbHO# PadoTh Mo TeMaMm 4-6
Nuaukaropsl gocruxenns: OIK-7.1

3ananmue 1

Tema 4. @yukyuu cmanoapmuuvix oOudIULOMEK

Hanucars urpy "Yragait uucio"

Komnerorep ucnons3ys ¢pynkiuio rand() 3aragsiBaet ciydaitHoe yucio ot 1 g0 100

Urpok BBOAUT uucia, MOKA HE yraJlaeT YUCJIO KOMIIBIOTEpPA.

[Ipu BBOAE UMCIIa, KOTOPOE MEHBIIIE 3araJlaHHOTO BHIBOAUTCA coobenue "Bae uncio mensie", eciau
ypciio Ooxble, To "Barre uyncio 0omibie".

BBox opranu3zyercsi ¢ mOMOIIBI0 OECKOHEYHOTO LIMKJIA, C BBIXO/IOM II0 oreparopy break B ciyyae yraabl-
BaHUS.

3aganme 2
Tema 5. Ocobennocmu pabomel co cmpoxamu u gainamu
BBectu cTpoKy cMMBOJIOB (IIPeyCMOTPETH BBOJI ITyCTOM CTPOKH MM CTPOKH U3 OJHUX Mpo0enoB). Pa3-
JETUTEIISIMH CJIOB B CTPOKE SIBIISIFOTCS MPOOEIBI (OAWH HITH HECKOJIBKO).
1. Onpenenuth KOJIUYECTBO CIOB CTPOKU, HAUMHAIOIIMXCS U 3aKaHUYMBAIOIIUXCS HA OJTHY U TY K€
OyKBY.
VY nanuts ciioBa ¢ 3alaHHBIM KOJIMYECTBOM CUMBOJIOB.
CocTaBUTh MacCUB U3 CJIOB, B KOTOPBIX HU OJfHa OyKBa HE MOBTOPSETCS.
CocTaBUTh MAaCCHB U3 HOMEPOB CJIOB, B KOTOPBIX €CTh OBTOPSIOLIUECS CUMBOJIBL.

[TomensITh MecTaMH 1 1 j CIIOBO (HOMEpa CJIOB 1 U j 3aar0TCsI IPH BBOJIE).
[ToMeHATh MecTaMM CITIOBO MAKCUMAJILHOM U CJIOBO MUHUMAJIbHOM JJIMHBI.

OHpe,ZICJ'H/ITI) CJIOBO MaKCHMAaJIbHOM JAJIMHBI, B KOTOPOM BCC CMMBOJIbI pa3JIMYHLL.
Omnpenenuts coBa, B KOTOPBIX CONEPKUTCS OOJIbIIE ABYX INTACHBIX OYKB PyCCKOTo angaBuTa.
Omnpenenuts HOMEpa CIIOB, B KOTOPBIX COAEPIKUTCS OOJIbILE OJHOTO U(PPOBOro CUMBOJIA.

. OrnpeniennuTs HOMEp CI0Ba-MATMHAPOMA, UMEIOLIET0 MaKCUMAIIbHYIO JIUTHHY.

. OnpenienuTsh €10Ba, B KOTOPBIX BCE OyKBBI IIOBTOPSIFOTCSL.

. OrnpeniennuTh HOMeEpa CJI0B, COCTOSILUX U3 TEX K€ CUMBOJIOB, YTO U IIOCJIEJHEE CIOBO CTPOKH.

. CocTaBUTH MacCHB M3 CJIOB, B KOTOPHIX BCE MMEIOIINECS B HUX IIU(PPOBBIE CHUMBOJIBI 00pa3yIoT
MOHOTOHHYIO ITOCJIEIOBATEIBHOCTD.

14. Y nanuth Bce cioBa-NaJUHIPOMBI, UIMEIOIINE MAKCUMAJIbHYIO IJTHHY.
15. IIpoay6iupoBaTh Yepe3 ouH NpoOest CI0Ba-MaIUHAPOMBI, B KOTOPHIX HET HU OJJHOTO IIU(POBOTO
CHMBOJIA.

CoNO A~ WDN

e S S T
WwWN RO

3aganue 3
Tema 6. Ocobennocmu padomot co CMPYKmMypuposanHol ungopmayuei
1. KoMmiekcHbIE YHCIa COCTOAT U3 JEHCTBUTEILHON U MHUMOI YacTel, 00€ SIBIISIIOTCS Bellle-

ctBeHHbIMH unciiamu. Hampumep, 1.5+0.3i. 3aech 1.5 - neiictButenbHas yactb, 0.3 - MHEMAas
9acTh, | - TAK Ha3pIBacMasi MHUMas eIMHKIA. YacTH KOMIUIEKCHBIX YHACEN MOTYT OBbITh OTPHU-
HaTenbHbIMU BelmurHamu. Hampumep, -3+1.5i, 2-2i, -10.5-1.25i.

Ecny 1aHbl KOMITIEKCHBIE YKCIIa a M D, rie ux neiicTBUTENLHBIE YaCTH 0003HAaYEHB] KaK a.X U
b.x, a MHMMBIC - Kak @.y U D.y, To UX cymMa u npousBeieHHEe HAXOAATCS 110 POPMYJIaM:

a + b= (a.xtb.x) + (a.ytb.y)i

a * b= (a.x*b.x - a.y*b.y) + (a.x*b.y + a.y*b.x)1i
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Hanucats nporpamMmy ClI0K€HHSI U YMHOKEHHSI IBYX KOMIUIEKCHBIX YHCEN UCIIONIB3YS CTPYK-
TYpPBL
3amana creayonias CTpykTypa u nepemennbie A u B tuna 3toit cTpyKTypsI
struct point {
float x,y;
}A B;
Hanucats nporpammy, B KOTOpPO# 3a7at0TCsl KOOPIWHATHI TOUEK B repeMenHbie A u B, a 3a-
TCM BBIYUCIISICTCA PACCTOAHUC MCIKAY TOUKAMMU.

X 4

\/($2 —21)° + (1p — 1)’

Co3nath MacCuB CTPYKTYP, KaXkaast 13 KOTOPBIX COACPKUT 3aIaHHYI0 MH(POPMAIIUIO O TOBApe
B KOMIIbIOTEpHOM Marasuse. [Ipumep
struct item {

char name[50];

unsigned short qty;

unsignedintprice;

¥

B nauane porpamMmbl MACCUB MHHULIUATIU3UPYETCSA CIICAYHOIIUM o6pa30M:

struct item items[5] = {
"Pentium G3220", 8, 4100,
"AMD FX-6300", 6, 5700,
"Core-i3-4330", 9, 6500,
"Core i5-3450", 5, 7400

"Corei5-4670K", 3, 9500,

¥

[Tpu 3amycke mporpaMMbl JOJDKEH BBIBOJAUTHCS CIIMCOK TOBAPOB € IaHHBIMU 00 UX KOJIUYe-
CTBE U LieHe. J{anee nonb30BaTesio JOHKHO ObITh MPEAJIOKEHO CKOPPEKTUPOBATh HHPOpMa-
IIUIO O KOJIM4ecTBe U 1ieHe. [lociie M3MeHeHus JTaHHBIX JIOJKEH BBIBOJAUTHCS OOHOBJIEHHBIN
CIIMCOK TOBapOB.

Kputepun onenkn (B 6aj1ax):

- 12 GannoB BBICTaBIIsIETCS 00YYAIOIIEMYCsl, €CIIM BCE 3aJaHHsI BHIITOJHEHBI KOPPEKTHO B COOTBET-
CTBUU C MpPEIbSABISEMbIMU TPEOOBAaHUSAMHU; OOyYaroOlIMiiCs 3HAET BEPHO M B MOJHOM o0beme
TEOPETUYECKUE OCHOBBI AJITOPUTMU3ALUU U IIPOTPAMMHUPOBAHUS; OCHOBHBIE SI3BIKH IIPOrpaMMU-
POBaHMSI U COBPEMEHHBIE MPOTrpaMMHbIE Cpebl pa3paboTKy MH(GOPMALIMOHHBIX CUCTEM U TEXHO-
JIOTHii; COBPEMEHHBIE METO/IbI Pa3padOTKU M peaau3alii aITOPUTMOB PEIICHUS MPUKIATHBIX 3a-
Jlad C MCIIOJIb30BAHUEM Pa3IMYHBIX S3BIKOB MPOTPAMMUPOBAHMSI; TEXHOJOTHIO pa3paboOTKU U OT-
JAJKU MPOrpaMM; CHUHTAKCUC U CEMAHTHUKY S3BIKOB IPOIPAMMMPOBAHMUS, BUIbI BHIYUCIUTEIBHBIX
MIPOLIECCOB, THUIbI JJAHHBIX; YMeeT BepPHO U B MOJHOM 00beMe BbIOMpaTh U NMPUMEHSTH COBpE-
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MEHHBIE A3BIKM IPOrPaMMHUPOBAHUS AJIs pEAIM3allUY aITOPUTMOB U HallMCAHUS NIPUKJIAJHbIX MIPO-
rpaMM B 3aBUCUMOCTH OT THUIIA MIPUKJIAJHON 3aJa4un; MPOrpaMMHUPOBATh MPUIIOKEHUS U CO3/1aBATh
IPOTpaMMHBIE TPOTOTUIIBI PELICHUS MIPUKIIAAHBIX 33]a4; pa3padaTbiBaTh MPOrPaMMHBIN KOJ B CO-
BPEMEHHOH CpeJie MPOorpaMMUpPOBaHUsl, aHAIM3UPOBATh U aIalITUPOBATH IO/ HYXIbl 3aKa34MKa.

- 7—11 6annoB BBICTABIIAETCS O0YYAIOLIEMYCs, €CIH 3a/IaHUS BBIIIOJHEHBI KOPPEKTHO B COOTBET-
CTBHU C NPEIbSBISIEMbIMU TPEOOBAaHUSMH, HO €CTh HE3HAUUTEIbHBIE HEAOPAOOTKH; 00yJatonHii-
Csl 3HAaeT ¢ He3HAYMTEJIbHbIMU 3aMeYaHUSIMH TEOPETHUECKUE OCHOBBI AITOPUTMHU3ALUHU U TIPO-
IpPaMMHUPOBAHUS; OCHOBHBIC SI3BIKM ITPOTPAMMHPOBAHHMS M COBPEMEHHBIE NPOrPaMMHBIE CpPEIbI
pa3paboTky MH(YOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA; COBPEMEHHBIE METO/IbI Pa3paboTKU U pea-
JM3alUH aJITOPUTMOB PEUICHUS MPHKIAAHBIX 3a[a4 C MCIOJIb30BAHUEM PA3INYHBIX SI3BIKOB IPO-
IrPaMMHPOBAHUS; TEXHOJOTHIO pa3pabOTKH U OTIAKU MPOTrPaMM; CHHTAKCUC M CEMAHTHUKY SI3bIKOB
IPOrPaMMHPOBAHHUS, BUJBI BEIYMCIUTENBHBIX MIPOLECCOB, THITBI JAHHBIX; YMeeT ¢ He3HAYUTe/Ib-
HBIMH 3aMe4YaHHUSAMHU BHIOUPATh U IPUMEHSITh COBPEMEHHBIE SI3BIKH MPOTPAMMHUPOBAHUS IS pea-
JHM3alUH aITOPUTMOB M HAITMCAHUS NPUKIAIHBIX IPOTPaMM B 3aBUCHMOCTH OT THIA HPUKIATHON
3a[a4; MPOrPaMMHUPOBATh TPHIIOKEHHUS U CO3/1aBaTh MPOTPAMMHBIC MPOTOTHIIBI PEIICHHUS TpPH-
KJIaJHBIX 3a7a4; pa3palbaThIBaTh MPOTPAMMHBIA KOJ B COBPEMEHHOH Cpejie MpOorpaMMHpOBaHMUS,
AQHAJTM3UPOBATh U AIalITHPOBATH TIOJ] HY)K/IbI 3aKa3UNKa.

- 1-6 GayyoB BhICTaBIsAETCS O0yUaIOUIEMYCsl, €CIIH OJTHO U3 3aJJaHHI HE BBIIIOJHEHO; O0yJaroIHii-
csl 3HaeT HA 0a30BOM YPOBHE, ¢ OIIMOKAMHU TECOPETUYCCKHEC OCHOBHI aJTOPHTMH3AIMH U TPO-
rPaMMHPOBAHHS, OCHOBHBIC SI3BIKM IMPOTrPAMMHUPOBAHHMS W COBPEMEHHBIC MPOrPaMMHBIC CPEIb
pa3paboTku MHGOPMAITMOHHBIX CUCTEM U TEXHOJIOTHH; COBPEMEHHBIE METOIBI pa3pabOTKH U pea-
JU3alUU AJITOPUTMOB PELICHUS MPHUKIAIHBIX 33Ja4 ¢ MCIIOJIb30BAaHUEM PA3JIMYHBIX S3BIKOB IIPO-
rPaMMHUPOBAHHUS; TEXHOJIOTHIO Pa3pabOTKU M OTIAIKH ITPOTPAMM; CHHTAKCHUC U CEMAHTHKY SI3BIKOB
POrPAaMMHUPOBAHUS, BHIbI BBIYMCIUTEIBHBIX TPOIIECCOB, THUIIBI JIAHHBIX; YMeeT Ha 0a30BOM
YPOBHE, ¢ OIIUOKAMM BHIOMPATH M TIPUMEHSATH COBPEMCHHBIE SI3BIKH TIPOTPAMMUPOBAHUS IS pe-
aIM3aliy AJITOPUTMOB U HAITMCAHUS MPUKIAIHBIX IPOrPaMM B 3aBUCHUMOCTH OT THIIA MPUKJIATHON
3a/1a4¥; MPOrPaMMHUPOBATH TPHUIIOKEHUS W CO3/IaBaTh MPOTPAMMHBIC MPOTOTUIIBI PEIICHUS MPH-
KIAJHBIX 3a7a4; pa3pabaThiBaTh MPOTPAMMHBINA KOJ B COBPEMEHHOW cpee MpOorpaMMHUpPOBaHUS,
AHAIM3UPOBATH M AJITAITUPOBATH T10]] HYXK/IbI 3aKa3UrKa.

- 0 6am1oB BhICTABIsIETCS 00yYaroLeMycsi, eciii 0oJjiee OTHOTO 3aJaHUsl HE BBIIOJHEHO WM MMe-
I0TCS CYIIECTBEHHbIE HEJAOPaOOTKM B JBYX M OoJiee 3aJaHUSAX; 00y4arolluiics 3HACT BEPHO U B
NMOJTHOM O0BbeMe TEOpPETHYECKHE OCHOBBI ANTOPUTMM3ALMHM M IPOrPaMMHUPOBAHUS; OCHOBHBIE
SI3BIKM [TPOrPaMMHUPOBAHUSI U COBPEMEHHBIE ITPOTPAMMHBIE CpeJibl Pa3pabOTKH MH(DOPMALIMOHHBIX
CHCTEM U TEXHOJIOTHil; COBpEMEHHBIE METO/Ibl Pa3padOTKU U pealn3alliyil alfOPUTMOB PELICHUS
MPUKJIAJHBIX 3aJlad C HCIOJIb30BAHMEM pPa3IMUYHBIX S3BIKOB IMPOTrPAMMUPOBAHMS; TEXHOJIOTHUIO
pa3paboTKU M OTJIAJKHU MPOTPaMM; CHUHTAaKCUC U CEMAaHTUKY S3BIKOB MPOrPaMMHPOBAHHUS, BHJIBI
BBIYHCIUTENbHBIX MPOLECCOB, TUIBI JAHHBIX; YMeeT BEPHO M B MOJHOM o0beMme BHIOMpATh U
IIPUMEHSTh COBPEMEHHBIE A3BIKM TPOrPAMMHUPOBAHMS Ul PEAIN3ALAN AJITOPUTMOB U HAIIMCAHUS
MPUKJIAJHBIX POrpaMM B 3aBUCUMOCTHU OT TUIIA MPUKJIAJAHON 3aJa4yu; MPOrpaMMHUPOBATh IPUIIO-
KEHHUS U CO3/1aBaTh MPOrpaMMHbBIE IPOTOTHIIBI PEIISHUs IPUKIIAJIHBIX 33/1a4; pa3pabaTeiBaTh MpoO-
IPaMMHBIM KOJI B COBPEMEHHO cpejie MporpaMMHpOBaHUS, aHAJTU3UPOBATh U aJaNTHPOBAThH O]
HYK/Ibl 3aKa34YMKa.

3ajanus 1yl TBOPYECKOI0 PeiTHHIA
TeMbl HHANBUAYATBHBIX IPOEKTOB
Nuaukaropsl gocruxenusi: OIK-7.1

3aganue 1. Tema 3. Yriry6./ieHHOe pacCMOTpeHH e SI3bIKA MPOrPAMMHPOBAHHS
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BBoautcs pnuHa OAHOMEPHOI'0 MacCuBa U 3HAYCHUA €T0 SJICMCHTOB.

1.

CocTaBUTbh U BBIBECTH Ha KpaH HOBBI MacCHB C HOMEpPaMH 3JI€MEHTOB UCXOIHOTO MacCHBa, KO-
TOPBIE PAaBHBI 33JaHHOMY 3HAUYEHHUIO. 3aJaHHOE 3HaYEHHE BBOAUTCS C KJIaBUATYPBHI.

TToMeHATE MeECTaMM MaKCUMAaJIbHBIA 1 MUHUMAaIbHBINA 3JIEMEHTHI MacCUBa. BEIBECTH N3MEHEHHBIN
MAacCHB Ha 9KpPaH.

Bce snemeHTHI MacCCHBa, MCHbBIIHEC 3aJaHHOI'O 3HAUYCHUA, U UX HOMEpaA 3alrcaTb B HOBBIC MaCCH-
Bbl. BBIBECTH HOBBIC MAaCCHUBBI Ha 9KpaH. 3aI[aHHO€ 3HAYCHHEC BBOJUTCH C KIIaBUATYPHI.

BBoauTcs n0MOTHUTEIBHBIN MacCUB pa3pellIeHHBIX 3HaUeHUN. OnpeeIuTh U BRIBECTH Ha IKPaH,
CKOJIBKO DJIEMEHTOB MCXOJIHOT'O MAaCcCHBa UMEIOT pPa3pellleHHbIE 3HAYEHUSI.

BBoauTcs 1OMOMHUTEIRHBIN MacCUB pa3pellieHHBIX 3HaueHUl. COCTaBUTh MaCCUB U3 DJIEMEHTOB
HUCXOJHOTO MAacCUBa, UMEIOIIUX HEpPa3peIlIeHHbIC 3HaueHUsI. BhIBeCTH pe3yJbTaTUBHBIA MacCCUB
Ha dKpaH.

Bsectu pazmep npsaMoyroiabHOM MAaTpULIbI U 3HAUEHUS €€ 3JIEMEHTOB

1.
2.

[Toctpouts BexTop B, rae B(i) —umcino HeoTpUIaTeIbHBIX JIEMEHTOB B -0l CTPOKE.

[Toctpouts Bektop C, rae C(j) —cpenHee apupMeTHISCKOE TOJTOKUTEILHBIX JJIEMEHTOB B j-OM
cTOJIOI1IE.

[Toctpouts Bektop B, rne B(i) -MuHuManbHOe 3HaUE€HHUE B 1-0i CTPOKE.
IToctpouts Bextop C, rae C(j) ~MakcuMalIbHOE 3HAUY€HHE B J-OM CTOJIOLIE.

[Toctpouts BexTop B, rne B(i) —HOMep MakcHMallbHOTO 3HAUEHHS B -0l CTpPOKE.

3aganue 2.Tema 5. OcoGeHHOCTH PaGOTHI CO CTPOKaMH U (paiiaaMu

1.

Hanumure nporpaMmmy nepeBoia BBeIeHHOM CTPOKH B TpedyeMblii perucrp.
B mporpamMMe 10mKHa BBOJUTHCS CTPOKA, 3aTEM BBIOMpATHCS TpedyeMblil peructp, Beoj 0
03HA4aeT HIKHUN PerucTp, BBOA 1 03HauaeT BEpXHUM pErucTp.
HUcnone3yiitedynkiuu: toupper, tolower, strien.
OpranuzyeTcsIuKia
for( int i=0; i<strlen(str); i++) ....
Jly1s BBOJIa CTPOKH MCTOJB3YyHTe PyHKIHMIO SCanf S mim motok BBoja Cin.
Hanummre nporpaMmmy, nepeBopauyuBalILy0 BBeIeHHYIO (ppa3sy.
Hampumep, BBeeHO
Hcunu y 6adycu mpu eecenvix 2ycs
[Iporpamma fosHa BEIBECTH
Acyexliecesupmucyoao y unusice
Ioacka3ska: ucrnons3yiite GpyHkuuio Strlen u padoraiite co CTPOKOA, Kak ¢ MACCHBOM B IIHK-
ne ot 0 70 MOJIOBUHBI pa3Mepa CTPOKU. 3aMEHANTE CUMBOJIbI 3€pKaJIbHO OTHOCUTEIBHO LIE€H-
Tpa CTPOKH, UCTIONB3YHTE JOMOIHUTEIBHYIO TIEPEMEHHYIO TUIa Char it BpeMEHHOTO XpaHe-
HUSl CUMBOJIA TIPU 3aMEHE.
Hanumure nporpammy, nepeBopauyrBaolLlyI0 ¢JI0OBA BO BBeICHHOU (pa3e.
Hanpumep, BBeieHO
acunu 'y 6adycu mpu gecenvlx 2ycs
ITporpaMma n0/15KHa BBIBECTH
UTIUIC Y UCYOAdOUPMXBLIECeBACY2
Moacka3ka: ucnonp3yire QyHKImo StrtoK_S amst BeIgeneHus cioB U3 CTPOKH, 3aTeM Iepe-
BOpAYMBAMNTE CIIOBA U BCTABIISINTE HA MECTO WJIW UCIIOJIb3YWTE NHJIEKCHI BBIJIEIICHHOTO CJIOBA
B IIUKJIE 3aMEHBI.

3ananue 3. Tema 6. OcodeHHOCTH PadOTHI CO CTPYKTYPHUPOBAHHOI HHpOpMAIHE
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Chosicenue OnUHHBIX HUCeT
Hcnonb3ys AMHaAMUYECKUN MacCUB CTPYKTYP CJIOKUTH /1B YHCIIA, HAIPUMED:
x = 134557952499317879
y = 79349864365110
Yucna pa3duTh HA TPYIIBI IO AEBIATH HU(P, KOTOPHIE OYAYT SBISATHCS 3JIEMEHTAMH CTPYKTYpP MacCH-
Ba.
UYucna BBOAATCA KaK CTPOKA, 3aTEM pa30MBAIOTCS C KOHIIA 10 9 CUMBOJIOB, 3Ta YaCTh CTPOKHU IIPE00-
pasyercs B 4KciIo, Hanpumep, Gpynkuuei strtod wim atoi. [TomydeHHoe YMCIIO MOMENaeTcs B CTPYyK-
Typy MaccuBa.
PesynbTat cnoxeHus BBIBECTH Ha SKpaH.
IIpedycmompemsb 803modHcHOCMb crodxicenus yucen 00 200 cumeonos.
Obpabamuleams owubKU 66004 yucel.
LononnumenvHo MOJICHO cOenamsb pazHoCmy, YMHOJICEHUE U OeleHUe.
IIpumep cinoxeHus

134557952 499317879  (umcno 134557952499317879)
79349 864365110  (umcino 79349864365110)

Pesynbrar cioeHus 1ByX 4nCel
134637302(1)363682989  (umcio 134637302363682989)

Kputepun onenkn (B 6aj1ax):

- 18-20 GamnoB BBICTABIIACTCS CTYIEHTY, €CIM Pa3pabOTaHHbBIE MPOTPaMMbI COOTBETCTBYIOT BCEM
TpeOOBaHMSM 3aJaHUSs, 3AITyCKAIOTCS U BBIJAIOT MPABWIBHBINA PE3YNbTaT; 00YJaIONINICS 3HAET Bep-
HO M B MOJIHOM 00beMe TEOPETUYECKIE OCHOBBI aJITOPUTMH3AINN U TIPOTPAMMHUPOBAHHSI; OCHOBHEIE
SI3BIKM TIPOrPAMMHUPOBAHUS U COBPEMEHHBIE MPOTPaMMHBIE CPeAbl pa3paOdOTKH WH(POPMAIIHOHHBIX
CHCTEM W TEXHOJOTHWH; COBPEMEHHBIE METOIBl pa3pabOTKH M peaH3aliyd aJTOPUTMOB PEIICHHS
IPUKIAJHBIX 33]1a4 C MCIIOJIb30BAaHUEM Pa3IMYHBIX SI3bIKOB MPOrPAaMMHPOBAHUS; TEXHOJIOTHIO pa3-
pabOTKH M OTJIAJKK IMPOTPAMM; CHHTAKCUC U CEMAHTHUKY SI3BIKOB IMPOrPAMMHPOBAHUS, BUJBI BHIUHC-
JUTETIBHBIX MPOILIECCOB, TUIBI JAHHBIX; yMeeT BEPHO M B NMOJTHOM 00beMe BbIOMpATh U NMPUMEHATH
COBPEMEHHBIC SI3BIKM MPOTPAMMHUPOBAHUS JIJISl PEATM3aliN AITOPUTMOB M HAIMCAHHS TPHKIIATHBIX
IporpaMM B 3aBUCHMMOCTH OT THIa MPUKIAAHOHN 3a7a4M; MpOrpaMMHUpPOBaTh MPHIIOKEHUS M CO3/1a-
BaTh MPOTPAaMMHBIE MMPOTOTUIIBI PEIICHUS TPUKIIATHBIX 3a/a4; pa3padaTeiBaTh MPOTPaMMHBIN KO B
COBPEMEHHOM cpejie MPorpaMMHPOBAHUS, AHATU3UPOBATh U aJalITUPOBATh MO/1 HYX/Ibl 3aKa34HKa.

- 10-18 GanoB BBICTABISIETCS CTYNIEHTY, €CJIM TPOTPaMMBI 3aITyCKAIOTCs, BBIIAIOT MPABHIBHBIN pe-
3yJIbTaT, HO pa3paboTaHbl ¢ HapyLIeHHEeM TpeOOBaHUI K peanu3alnuu; oOydaroIluics 3HaeT ¢ He-
3HAYHMTEIbHBIMH 3aMeYaHUAMH TEOPETHUECKUE OCHOBBI AITOPHUTMHU3ALUU U TPOTPAMMHUPOBAHMUS,
OCHOBHBIE SI3bIKM NPOIPaMMHPOBAHUS U COBPEMEHHbIE IPOTPaMMHBIE Cpebl pa3padoTku MHpopMa-
[IUOHHBIX CUCTEM M TEXHOJIOTHI; COBPEMEHHBIE METO/IbI pa3padOTKH M Pean3alnu aJrOpuTMOB pe-
IICHUs] TPUKJIAIHBIX 3a/1a4 C UCTIOIb30BAHUEM PA3IMYHBIX S3BIKOB POTrPAMMHUPOBAHUS; TEXHOJIOTHIO
pa3paboTKH ¥ OTIAJKH MPOTPAMM; CHHTAKCUC U CEMaHTHKY SI3bIKOB IPOTPAMMHUPOBAHUS, BUIBI BBI-
YHUCIUTEIbHBIX MTPOLECCOB, TUIIBI JAHHBIX; YMeeT ¢ He3HAYUTEJIbHbIMH 3aMeYaHUSIMM BBIOUpPATh U
MPUMEHSTh COBPEMEHHBIE S3BIKH TPOTPaMMHUPOBAHUS UIS pPeai3allii alrOPUTMOB U HAIMCAHHS
MPUKIIAJHBIX IPOrpaMM B 3aBUCUMOCTH OT THUIa MPUKIATHON 3a/laud; MPOrpaMMHPOBATH MTPHUIIOXKe-
HUSL M CO3JIaBaTh MPOTPAaMMHBIE MPOTOTHIBI PEIICHUS MPHUKIAAHBIX 33/1a4; pa3padarbBaTh IMPO-
IPaMMHBII KOJI B COBPEMEHHOH cpeje MpOorpaMMHpOBAHUS, aHAJTU3UPOBATh U aJalTUPOBATh IOA
HYK/IBI 3aKa34YHKa.

- 1-9 GamioB BBICTAaBIISETCS CTYIAEHTY, €CJIM HEKOTOphIe MPOTrpaMMBbl BBIIAIOT HEMPABUIIBHBIN pe-
3yNbTaT, HO OOYYAIOUINIICS MOXKET OOBSICHUTH, KaKre OIHUOKY B MporpaMMax MOTJIM K ATOMY IpUBe-
cTH; 00y4aromuiics 3HaeT Ha 6a30BOM YPOBHeE, ¢ OIIMOKAMM TEOPETHUYECKHE OCHOBBI aJITOPUTMU-
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3allMy ¥ POTPAMMHUPOBAHUS; OCHOBHBIE SI3bIKA TPOTrPAMMHUPOBAHUS U COBPEMEHHbBIE IPOrPAMMHBIE
cpensl pa3paboTKu MHGOPMAIIMOHHBIX CUCTEM U TE€XHOJOTHM; COBPEMEHHbBIE METOABI Pa3paboTKu U
peain3aly aIropuTMOB PELIEHUs IPUKIAIHBIX 337au C UCIIOJIb30BAHUEM PA3JIMYHBIX SI3BIKOB IIPO-
rPaMMHUPOBAHHUS; TEXHOJIOTHUIO pa3pabOTKU U OTJIAJKHU MPOTPaMM; CUHTAKCHC M CEMAHTHUKY SI3bIKOB
MPOrpaMMHUPOBAHUs, BUIbl BBIYUCIHUTENIBHBIX MPOIECCOB, THUIIBl JAHHBIX; yMeeT Ha 0a30BOM
YPOBHe, ¢ OLIUOKAMM BbIOUPATh U IPUMEHITH COBPEMEHHbIE SI3bIKH MTPOrPAMMUPOBAHUS ISl pealu-
3allUM AITOPUTMOB M HAaIlMCaHUS MPUKIAJAHBIX [IPOrpaMM B 3aBUCHMOCTH OT THIIA IPUKIIAJHOU 3a-
Ja4M; MpOrpaMMHUpPOBATh MPUIIOKEHUS U CO3JaBaTh MPOrpPaMMHbBIE MPOTOTHUIBI PEIIECHUs IPHUKJIA/-
HBIX 33/1a4; pa3pabaThIBaTh MPOTPAMMHBINA KO B COBPEMEHHOM Cpeie MPOrpaMMHUPOBAHUS, aHATTH3U-
pOBaTh M aAaNTUPOBATH IOJ HYK/bl 3aKa34UHKa.

- 0 OayyI0B BBICTABJISIETCS CTYZIEHTY, €CJIM BCE WJIM HEKOTOPBIE IIPOIPaMMBbl BbIIAIOT HENPABUIIbHBIN
pe3ynbTaT U 00ydaroluics HE MOKET OOBSICHUTH, KaKUe OMMOKHU B MporpamMmax MOTJIH K 3TOMY
IIPUBECTH; OOYUAIOLIUICS 3HACT BEPHO U B MOJHOM 00beMe TEOPETUUECKUE OCHOBBI aITOPUTMHU3A-
WA U NPOrpaMMHUPOBAHUS; OCHOBHBIE SI3bIKM IPOTPAMMUPOBAHUS U COBPEMEHHBIE IIPOrPAMMHBIE
cpeasl pa3paboTKu WHPOPMAIMOHHBIX CHCTEM M TEXHOJIOTUH; COBPEMEHHBIE METOJIBI Pa3pabOTKU H
peanu3aluuy aJropuTMOB PELLIEHUs MPUKIIAJHBIX 33/1a4 C UCIOJIb30BAHUEM PA3JIMUHBIX S3BIKOB MPO-
IrPaMMHUPOBAHHUS; TEXHOJIOTHIO pa3pabOTKU U OTJIAJKU MPOTrpamMM; CUHTAKCUC M CEMAHTHUKY SI3bIKOB
MIPOrpaMMHUPOBaHUs, BUAbl BBIUUCIUTENBHBIX MPOLECCOB, TUIIBl IAHHBIX; YMeeT BEPHO U B IOJHOM
o0beMe BHIOMpATh W MPHUMEHSATH COBPEMEHHBIEC S3BIKM MPOrPAMMHPOBAHUS Ul PEaTH3alUd ajro-
PUTMOB M HalMCaHUs MPUKIAIHBIX IPOrpPaMM B 3aBUCUMOCTH OT THUIA MPUKIAJAHOW 3aJadyu; Mpo-
IrpaMMHUpPOBATh MPUJIOKEHUS U CO3/1aBaTh MPOTrPaMMHbIE IIPOTOTHUIIBI PEIICHUS MPUKIAJHBIX 33/a4;
paspabarbiBaTh MPOrPAaMMHBINM KOJ B COBPEMEHHOW cpeiie MpOorpaMMHUpPOBaHUs, aHAIU3UPOBATH U
aalTHPOBATh MO HYXK/bI 3aKa34YMKa.
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METOINYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMHUPOBAHUSI KOMIIETEHIMI BO BPEMS ITPOBEJIEHUS ITPO-
MEXYTOUYHOM ATTECTALIUU

CTpyKTypa 3K3aMeHAUMOHHOI0 O1JieTa

Haumenosanue oyenounozo cpeocmea Maxkcumanvhnoe Konuue-
cmeo 0annoe
Bonpoc 1 13
Bonpoc 2 13
Ilpakmuueckoe 3a0anue 14

3aHaHI/IH, BRJIIOYa€eMbI€ B 3K3aMeHaIII/IOHHI)II7[ omJer

Ilepeuens 6onpocos K IK3ameny:

1. bazosble noHaTusa nHHOpMaTUKHU — HHPOPMAIIHS, JaHHbIE, 3HAHUS, KOIUYECTBO HH(POpMAIUH,
00BEM JaHHBIX.

[ToTpeburensckue moka3aTesd KauecTBa MHPOPMAIIHH.
Apxurektypa coBpeMeHHbIX OBM u npunnumns pon Heitmana.
WudopmanoHHbIe CUCTEMBI, CTPYKTYpPa U KJIacCU(PHUKAIHSI HHPOPMALMOHHBIX CHCTEM.
[IpencraBnenue ynces B NaMsITH KOMIIBIOTEPA.

Cucremsl cUClIeHUs, TO3UIIMOHHBIE U HEMO3UIIMOHHBIE, TIEPEBO YUCEIL.
Anrebpa JOTHKH, JIOTHYECKUE ONEPALIUH.

3aKOHBI JJOTUKH.

OCHOBHBIE OHATHS U KIacCU(PUKALHS TPOrPaMMHOI0 00ecreueHusl.
Meroaonorust mOArOTOBKY U pelieHus 3a1ad Ha OBM.

. AJITOPUTMBI U UX CBOWCTBA.

. CnocoObI onucanus anroputmoB. [Ipumepsi.

. IlonsiTHe A3bIKa MPOrpaMMHUPOBAHMUSL.

Krnaccudukanus s36IK0B TpOrpaMMUPOBAHHUS.

. CBoiicTBa U QYHKIMH SI3IKOB POTPaMMHPOBAHUS.

. OcHoBHBIE TpeOOBaHMSI K S3bIKAM MPOTPAMMUPOBAHUS.

. IIporpammel-TpancnaTopsl. HazHaueHune u BUABL.

. DIIEMEHTBI ONUCAHUS A3bIKOB IPOIPAMMUPOBAHUS.

. OcHOBHBIE QITOPUTMHUYECKHE KOHCTPYKLIUU. [TprmMepsl.

. IlonsTue cucremsl mporpamMmupoBanus. Ux kinaccudukarms.

. MHcTpymeHTanbHbIe cpeicTBa pa3pabOTKH MPOTrpamMM.

. OTansl co31aHus nporpammel Ha C++.

. Andasut u cinoBaps si3bika C++..

WnentudukaTopsl, TUIBI HASHTU(HUKATOPOB.

. IIpaBuia numMeHOBaHHS UIEHTU(DUKATOPOB.

. CTpyKTypa 1 KOMIIOHEHTHI IPOCTOM MpOrpamMmbl Ha si3bike CH++.

. Tunsl maHHBIX B 23bIKe C++.

. Koncrants! B s13p1ke C++. O0bsiBIeHHE KOHCTAHT. [IpuMepsl.

. IlepemeHnHsbIe B s13bIKE CH++.

. OObsiBIEHNE U MHULMATU3alUs epeMeHHbIX. [IpumMepsi.

©oo N~ WDN
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OOCOXOVNOURERWNRPLPOOO®ONODUTAWNIERO
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31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.

68.
69.
70.
71.
72.

Onepanuu, NOpSAAOK U IPUOPUTET OIEPALIMi, TUIIBI OTIEpaLil B 3aBUCUMOCTH OT KOJIMYECTBA
OIIEpaH/IOB.

[IpeoOpaszoBanus TunoB B A3bike Cu/C++ (SIBHBIC U HESBHBIE).

Beipaxkenus, npaBuia MOCTPOCHUS.

[Tonsitue nuneitnoro anropurma B C++. [lpumepsr.

Omnepatops! ycioBusi. [Ipumepsr.

Oneparops! nukia. [lpumepst

[IporpaMMupoBaHue HTEPALIMOHHBIX LIUKIIOB.

Oneparopsl IepexoaoB.

VYkazarenu.

MaccuBbl (0JHOMEpHbIE, MHOTOMEPHBIE), ONpeAeeHre U MHuIanu3anus. [Ipumepsl.
JlocTyll K MacCUBY 4epe3 yKa3aTellb.

CTpoKH KaKk MacCUBBI CUMBOJIOB.

@OyHKIUM paboThI CO CTPOKaMU BCTPOEHHOM OnbnnoTeku s3bika. [IpumMepsl nporpamm 06paboT-
KM CTPOK.

Oynkuun. Popmar GyHKLINHU, TPOTOTUN (PYHKIUH, PYHKIIUU C apTyMEHTaMH.
Oynkuuu. [lepenaua aprymentos ¢pynkuuu. Ilepenaya MaccuBa B BUJe apryMeHTa.
PexypcuBHbIe QyHKINH.

@DYHKIMH ¢ IEPEMEHHBIM YMCIIOM apTyMEHTOB.

BBoa-BeiBOA B s1361ke CHut+.

bubnuoreka ¢pynkumii C++. X HazHaueHue.

bubnuoreka ¢yHkIuit 001Iero Ha3HAYEHUS.

bubnnoreka MmareMaTHUECKUX (QYHKIIMH.

OyHKIMH paboThI ¢ paiinaMu.

OyHKIUN pabOTHI C MAMSTHIO.

JluHamMuueckoe BbIJEIEHUE TaMSATH 10| IEpEMEHHbIE U MACCHBBI.

OyHKIMHM 00pabOTKU CTPOK.

OyHKIMM TPeoOpa30BaHUs JaHHbBIX.

@OyHKIUH Tpeodpa3oBaHus U TECTUPOBAHUS CUMBOJIOB.

[Ipemnponeccop. JupekTuBsl npenpoueccopa. MakpoonpeaeneHust 1 MaKpoQyHKIUH.
CrpyxTypsl B s13bikax C++. OObsBIE€HUE, FIEMEHTHI, IEPEMEHHBIE CTPYKTYPHOTO THIIA.
JocTyn K aneMeHTaM cTpyKTypbl. Onepanuu HaJl CTpyKTypamH.

VYkazarenu Ha cTpyKTypbl. OOpallieHne K 3JIeMEHTY CTPYKTYPBI 110 YKa3aTelto.
Maccussl cTpykTyp. IIprmepsr.

Onpenenenus noHsaTus Qaitn. Tumnsl aitnos.

CrangaptHbie (aiinbl. PexxuMbl OTKpbITHS (DaiiioB.

DyHKIUN OTKPBITUA U 3aKpbITUA (aitnoB. @yHKINU pabOThI ¢ JaHHBIMU (aitna. DyHKIM me-
pemMelnieHus ykaszarens B (aiiie.

Onpenenenue noustus notok. Knaccudukanus noTokos.

CTaHIlapTHBIC IIOTOKH. CTaH,Z[apTHBIC MaHUITYJIATOPBI. MeTtoapl HC(I)OpMaTI/IPOBaHHOTO YTCHHUA U

3aIUCH.
daiinoBbie OTOKU. CTPOKOBBIE TTOTOKH.

O06paboTka OMUOOK COCTOSIHHSI TIOTOKOB.
O6benuaeHus. OOpaleHue K JIeMEHTY 00beTUHCHHUS.
OObenHeHNe KaK AIEMEHT CTPYKTYPHI.

burossie nons. O6parieHnre Kk OUTOBBIM MOJISIM.



HpaKaneCKne 3alaHMA AJI9 DK3aMeHa.

1. Jlano nenoe uucio N (> 1), a Takxe nepBsiid wieH A u pasHocTb D apudmerndeckoii mporpec-
cun. ChopmupoBaTh 1 BeIBeCTH MaccuB pa3zmepa N, cogeprkamnmii N mepBbIX 4WICHOB JaHHOU
nporpeccuu: A, A+D, A+2D, A+ 3D,

2. CocraBHTb IPOrpaMMy, ONIPEICISIONLY0 cymmy psiaa S = 1/2 +2/3 +3/4 +...+(N-1)/N; BeiBectu

HOMeEpa YICHOB psijia co 3HaueHueM u3 auarnazona 0.95 ..0.97.

Hano nenoe uncno. Haiitu cymmy U mpousBeieHue ero nudp.

4. JlaHbl KOOPJAMHATHI BEPIIUH YeThIpexyrojibauka ABCB. HaliTu cymMmmy JUTUH €ro JuaroHaje.
Hannsie as Beoga: A(0,1), B(2,5), C(4,8), D(2,0). [lyst BeIUMCIICHUS UTMHBI THATOHAIH UCIIOb-
3yiTe QYHKIHIO.

5. CpaBHHUTE COOTBETCTBYIOIIUE CTPOKH ABYX (hailioB. Eciiu cTpokH COBMAM, TO 3alUIINTE Ty
CTPOKY B pe3yibTupyromuii ¢aiin. BeiBecTrn Ha 3KkpaH naHHble Gaiiiibl U moxydeHHbIi. Ecou mo-
Jy4eHHBIN (haiisl mycT, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHE

6. Jlano HarypanbpHOe uncio. OnpenenanTe, CKOJIbKO YeTHBIX LU(p UCTOIB3YeTCs B 3alMUCH 3TOTO
gucina. J{ns onpenencaus mudp, BXOIAAMIHUX B YACIO, UCTIOIB3YUTE (DYHKITHIO.

7. Cospaiite (aiin ciMBOJIOB (CUMBOIIBI BBOJISATCS C KJIaBHATYpbl). BeIBequTe Ha SKpaH CUMBOJIBI C
K-ro 1o S-bIii.

8. Co3zpaiire (haiin, s1eMeHTaMu KOTOPOTO SBIIAIOTCS Lienble uncia. Haliute cpennee apudmern-
YECKOEe JIEMEHTOB (paitna.

9. Ha neuarts BeiBOAMTCA cKa3ka «O morme u ero codakey ornpeneiaeHHoe yucio pas. (Y mona Obuia
cobaka, oH ee moomi1. OHa chena KycoK Msica — OH ee yomir. B 3emutto 3akomnaii, Hanuch Hamu-
cai ...). Mcionp3yiite peKypcuBHYIO (GYHKIIHIO AJist BhIBoJa ckazku N dmcio pas.

o X, @

1

10. CocraBbTe QITOPUTM JJIsI BEIYUCICHHS %, HCIIOJIB3Ys PEKYPCUIO 3 3Xi2*l
11. CocraButh mporpamMmy, coOUparonlyro JaHHble 00 aBUAKOMIAHUIX U BBIIAIOIIYIO CIIPaBKY TY-

pucTy 110 3arnparmrBaeMoro Mecra. CripaBka J0KHA COJIEPIKATh:

- Ha3BaHHE aBUAKOMITaHUU;

- Ha3BaHUE penca;

- HOMEp peiica;

- IaThl BbUIETA (COMIEpPIKATCSl B MACCUBE);

- Hanmmuue MecT B 1 u 2 kaccax.
12. JIns 3amanHoro N cocTaBUTH alrOpUTM BBIYUCIICHUS 3HAUYCHUS BBIPAKCHHUS:

1) . (2*2) , . (N*N)
(1+(3*3)) (2+(3*3)) (N +(3*3))

J171st BBIYHMCIICHHUS OUEPETHOTO MHOXKUTEIS UCTIONB3YHTE () YHKIIHIO.

13. barax maccaxkxupa xapakTepusyeTcs KOJINYeCTBOM Bellel U o01uM BecoM Bellel. J[an maccus,
coJieprKalluii cBeIeHus 0 Oara)xe HECKOJIbKUX MaccaxupoB. CBeneHus o 6araxe KaxxJ10ro rnac-
Ca)Kupa NpeACTaBISIOT OO0 3amuch ¢ ABYMS MOJSIMH: OJIHO IOJI€ 11E€JI0T0 THIA (KOJIMYECTBO
BelIeil) u Apyroe - AEMCTBUTENHHOTO TUIIA (BeC B Kuilorpammax ). Haiftu Garax, Bec Beleil B
KOTOpPOM OTJInYaeTcst He 6onee, yem Ha (.3 KT OT 00IIero cpeiHero Beca Bellei maccaxupos.

14. B maccuBe XpaHATCS JaHHBIE 00 yUeHHUKaX Kiacca: aMuiIus, UMs, OTYECTBO, ajapec (yauna,
7IOM, KBapTUpa) U AoMaIIHui TenedoH (ecnu ecTh). BbiBecTn Ha SKpaH CHHCOK YYEHUKOB J10 KO-
TOPBIX HEJIB35 JO3BOHUTHCS.

15. Hau cumBon C, uzobpaxkatomuii iudpy win OykBy (JaTUHCKYIO WK pycckyro). Ecnu C u300-
paxaet nudpy, To BbIBECTH CTPOKY «digit», ecu JaTHHCKYIO OYKBY — BBIBECTH CTPOKY «laty,
€CITH PYCCKYIO0 — BBIBECTH CTPOKY «IUS»

16. Jlana cTpoka JUTMHBI N, COCTOSIIIAS U3 JIATHHCKUX OYKB, (P U CUMBOJIOB 3HAKOB. [Ipeodpazo-
BaTh CTPOKY, 3AMEHUB BCE «:», BCTPEUAIOIINECs CPEIX NEePBbIX N/2 CUMBOJIOB, 3B€3/10UKaMU U
3aMEHUB TOYKaMH Bce «!», BCTpevaroluecs Cpe/id CUMBOJIOB, CTOSIIIMX TOcie N/2 CUMBOJIOB

w

, X =1
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

3amaHa CTpoKa Mpou3BOIbHOM uMHBL [logcunTars B cTpoke uncio OykB A u B, eciu OyxB A
OonbIe, ueM B, To ynanuTe B cTpoke Bce CUMBOJIBI B, MHaYe CTpOKy OCTaBUTh 0€3 H3MEHECHHUI.

3
| — .= .
Ilyctp @, =- 1 +5In ( 1) ,I=1,2, ..., n, e n 3agano. Halitu cyMMy BCeX MOJIOKUTEIIbHBIX
I+ I+
qHCcenl a;.
Onpeenuth cyMMy Geckoredroro psma 1 - X221+ XY41 - X861 +..+ (-1)N X2V (2N)! +... ¢

tounoctrio ¢>0 (e<0.0001)

Hanurmre mporpaMmy, 3aIpalinBarollyo ¢ KIaBHATyPHI 1Ba BEIICCTBCHHBIX YMC/IA U OJMH M3
3HAKOB OIepaIyii +, -, /, * ¥ BBIBOJSIIYIO Ha 9KPaH Pe3y/IbTaT COOTBETCTBYOLIErO apupmMeTHye-
CKOT'O JICHCTBHUS HAJl STUMH YHCITaAMH.

EMuHUIB JTMHBT TIPOHYMEPOBAHbI CIICAYIOMHM 00pa3oM: 1 — mermumerp, 2 — KHIOMeTp, 3 —
METp, 4 — MUJLTUMETP, 5 — canTuUMeTp. [laH HOMep €IMHUIIBI JUTHHBI (1[EJI0€ YUCIIO B IUara-
30He 1-5) ¥ yIMHA OTpe3Ka B ATUX €MHHIAX (BEIIECCTBEHHOE YKcio). HaiiTu aiuHy oTpeska B
MeTpax

Jlaubl yncna x, y, x1, yl, x2, y2. [IpoBepuTh HCTUHHOCTH BhICKa3bIBaHus: «TOUKa ¢ KOOpAUHA-
TamH (X, y) JISKAT BHYTPH IPSAMOYTOJIBHUKA, JIEBask BEPXHSSA BEPIIHHA KOTOPOrO HMEET KOOPIH-
Hatel (x1, y1), npaBast HIKHAS — (X2, y2), @ CTOPOHBI TAPaJIIETbHBI KOOPIHHATHBIM OCSIM»

1/2

X
Gynkius umeer Bug  J, (X) = (W) npu X > 0; CocraButh Tadbmumy Gynkunu must N=1,
+

2,3,4,5 nmpu x=0.1,0.2,0.3,...2 ¢ TOYHOCTHIO 9 3HAKOB IOCJIE IECATUYHON TOUKH.

Jan maccuB pazmepa N. HaiiTi HOMep ero nepBoro JoKalbHOTO MUHMUMYMa (JIOKaJIbHBII MHUHH-
MYyM — 3TO 3JIEMEHT, KOTOPBIA MEHBIIIE JTI0OOT0 U3 CBOUX COCENEN ).

Hana matpuna pazmepa M x N. B kaxxaoMm ee ctonllie HailTh KOJIMYeCTBO 3JIEMEHTOB, OOJBIIIIX
CpEIHEro apu(METHUECKOTO BCEX HIIEMEHTOB 3TOT'O CTONOIIA.

Uucma ®ubonavuu onpenenstorces kak: F1 =1, F2 =1, F3 =F2+F1, ... FN=FN-1 - FN-2 npu
N>2.Pacnieuarats nepssie 30 yricen PuboHauun B 5 KOIOHOK. HaliTh MUHUMAaIbHOE YHCIIO
®duboHayym, KpaTHoe 7.

Jlaubl IefiCTBUTEIbHBIC YnCIa X, Y, Z. BBIUUCITUTD U, KCTIONB3Ys PYHKIUEO ISl BBIYUCICHHS MIN:

: (x+y+z j
min T,xyz
u= .

1+min2(x+g+z,xyzj

Haiiti momanp Koiblia, BHYTPEHHUH paiyc KOTOPOTO paBeH I, a BHEITHHUI — 3aJaHHOMY YHC-
ay R (R>r).

ZZ

ZCo{x—j
JlaHsl X, Y, Z. Beraucauts a, b, ecnu: g = 76, b=1+ 5
E+sin2 y 312

Jausi X, Y, Z. Beraucauts a, b, ecmu: 5 — —w, b= x(arctg Z+ e’(x+3))
1+X?+y7
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IHoka3zaTean U KpUTEPUHU OLIECHUBAHNS IVIAHNUPYEMBIX Pe3yJIbTATOB 0CBOEHMS
KOMIIETEHIUI U pe3yJbTATOB 00y4YeHusl, IIKAJIA OlleHNBAHUS

Nuaukarop YposeHsb ocBo-
MIkana oueHNBaAHHUA Popmupyemble JOCTHKEHUS Kpurepuu eHUsI KoMIIe-
KOMIIeTeHI[HH OlleHUBAHUS N
KOMITeTeHI[HH TeHIUIH
OIIK-7. Cniocoben | OIIK-7.1. Pa3- | 3naer BepHo u B nojinom oobeme: | [IpoaBUHYTBII
pa3pabatbIBaTh ayro-| pabaThIBAaeT U | TEOPETUIECKHE OCHOBBI aJITOPUTMHU-
PUTMEI U IPOTPaM- | peann3yer 3¢- | 3alliil W MPOrpaMMHPOBAaHUS; OC-
MBI, TIPUTOJIHBIC IS | QEKTUBHBIC all- | HOBHBIC SI3BIKM MPOTPaMMHPOBAHUS
MPAKTUIECKOTO MPH- | TOPUTMBI U TIPO- | 1 COBPEMEHHBIC MTPOrPAaMMHBIC Cpe-
MECHCHUS TPaMMBI C HiC- | B Pa3pabOTKH HH()OPMAIOHHBIX
MOJIb30BAHUEM | CHCTEM U TEXHOJIOTUH; COBPEMECH-
COBPEMEHHBIX | HBIE METO/bI pa3paboTKU U peaju-
TEXHOJIOTHI U | 3allMM AJITOPUTMOB PEIICHUS TPH-
SI3BIKOB MPO- | KJIAAHBIX 3334 C WCIIOJE30BAaHHEM
TPaMMHUPOBAHUS | PA3JIHYHBIX S3BIKOB IIPOTPaMMHUPO-
BaHUS; TEXHOJIOTHIO DPa3paboTKH M
OTIIAKA TPOTPAMM; CHHTAKCHC U
85 CEMaHTUKY SI3BIKOB IPOTPaAMMHPO-
N BaHUS, BHIBl  BBIYHCIATCIBEHBIX
100 «OTJIMIHO»
IMpOUECCOB, TUTIBI JaHHBIX.
6aJ110B
YMeeT BepHO U B IOJTHOM 00beMe:
BBIOMpATh W NPUMEHSTH COBPEMEH-
HBIC A3BIKU IMPOTrpaMMUPOBAHUA OJIA
peanuzanyy ajJropuTMOB M Hamuca-
HUS MIPUKIIAJHBIX IIPOTPAaMM B 3aBH-
CUMOCTH OT THUIIa MPUKIAJHOW 3a-
JTadd; TPOTPaMMHUPOBATh TPHIIOKE-
HUS W CO3JaBaTh IIPOTPaMMHBIC
MPOTOTHIIEl PEIICHUS TPHUKIIAJTHBIX
3amad; pa3pabaTeIBaTh MPOTPAMM-
HBII KOJI B COBPEMEHHOI cpejie mpo-
rpaMMUpOBaHusA, aHAJIU3UPOBATH H
aalTUPOBATH MOA HYXJbI 3aKa34u-
Ka.
OIIK-7. Cnocoben | OIIK-7.1. Pa3- | 3naer ¢ He3HaYNTeabHLIMHU 3aMe- | [loBbIIIEHHBI
pa3pabarbiBaTh ajir0-| pabaThIBACT U | YAHUSIMM:
PHUTMBI M TIpOTpaM- | peanusyer 3¢- | TEOpeTHYECKHe OCHOBBI aJITOPUTMHU-
MBI, TPUT'OJAHBIC JI1 q)eKTI/IBHI)Ie ajl- | 3allMi U TMpOoTrpaMMUpPOBaAHUA; OC-
MPAKTHIECKOTO MPH- | TOPUTMEI U TIPO- | HOBHBIE S3BIKH IPOTPAMMHPOBAHHUS
MEHCHUS TPpaMMBI C HC- | M COBPEMEHHBIE IIPOTPaMMHEIE Cpe-
MTOJTF30BaHMEM | Bl Pa3padOTKH WHPOPMAIUOHHBIX
COBPEMCHHBIX | CHCTEM M TEXHOJIOTHH; COBPEMECH-
TEXHOJIOTHIA U | HBIE METOIBI pa3pabOTKH M peaju-
SI3BIKOB IPO- | 3aIlMH QJITOPUTMOB PEIICHUS TPH-
rpaMMHUPOBaHUA | KIIAJHBIX 3aJla4 C HCIIOJIb30BAHHUEM
70-84 Pa3UYHBIX S3BIKOB TIPOIPAaMMHUPO-
6as10B «xopoo» BaHMsI; TEXHOJIOTHIO DPa3pabOTKH |

OTIAJKW MPOTPaMM; CHHTaKCHC H
CEMaHTHKY SI3BIKOB TMPOTPAMMHUPO-
BaHUs, BHUABl  BBIYHCIUTEIBHBIX
MIPOLIECCOB, TUIIBI JAHHBIX.

YMeeT ¢ He3HAYNTEIbHBIMH 3aMe-
YaHUSIMM:

BEIOUpPATh W MPHMEHSITH COBPEMECH-
HbI€ SI3BIKM NPOTPAaMMHUPOBAHUS AJIs
peanu3anyuy ajJrOpUTMOB M HaIHCa-
HUS TPUKIATHBIX MPOTPAMM B 3aBH-
CHUMOCTH OT THIA MPHUKIAJHON 3a-
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Jlaud; TpOrpaMMHUpPOBATh MPUIOXKE-
HUS U CO3JaBaTh IPOrpPaMMHbIE
MPOTOTHUIBI PEIICHUS MPUKIaJIHBIX
3amad; pa3pabaTelBaTh IMPOTPAMM-
HBIM KOJI B COBPEMEHHOMU cpeze npo-
IpaMMHPOBAHHSA, AHAIN3UPOBATH H
aJlalTHPOBATh MOA HYKABI 3aKa34dH-
Ka.

OIIK-7. Cnocoben | OIIK-7.1. Pa3- | 3naer Ha 0a30BoM YypoBHe, C Ba3zoBbiii
pa3pabaTbIBaTh anro-| padaTHIBACT H | OIIMOKAMMU:
PHUTMBI M TIPOTPaM- | peanusyeT 3(- | TEOpEeTHIECKNEe OCHOBBI aJITOPUTMU-
MBI, IPUTOHBIE JJ1s1 | PEKTHBHBIE aJl- | 3allMM W TPOrPaMMHUPOBAHMS; OC-
MIPAaKTHYECKOT'O NPH- | TOPUTMBI U ITPO- | HOBHBIE SI3BIKH MPOTPAMMHPOBAHUS
MEHEHHS TpaMMBI C HC- | U COBPEMEHHBIE MPOTpPaMMHBIE Cpe-
MOJIb30BaHUEM | Ibl Pa3pabOTKH HMH(MOPMAIMOHHBIX
COBPEMEHHBIX | CHCTEM M TEXHOJIOTHH; COBPEMEH-
TEXHOJIOTHH M | Hble METOABI Pa3paldOTKH M peau-
S3BIKOB IPO- | 33l aJTOPUTMOB DPELICHUs MpH-
TpaMMHUPOBaHUs | KITAAHBIX 3a7ad C HCIOJIb30BAHUEM
Pa3IUYHBIX S3BIKOB IIPOTPAMMHPO-
BaHMS, TEXHOJIOTHIO DPa3pabOTKH H
OTIaAKH MpPOTpaMM; CHHTAKCHC H
CEMAHTHUKY S3BIKOB IPOrPaMMHUPO-
50-69 | «ynoBieTBOpHUTENB- BaHMs, BHIbl  BBIYHCIHUTEIBHBIX
0aJL10B HO» IMpOUECCOB, TUTIBI JaHHBIX.
YMeer Ha 0a30BOM YpOBHe, ¢
omudKaMu:
BBIOMpATh U MPUMEHSTH COBPEMEH-
HBIC S3BIKH IIPOTPAMMHPOBAHUS IS
peanuzanyuy aIropuTMOB M HAaIHCa-
HUSI IPUKJIAHBIX TIPOTPaMM B 3aBU-
CHMOCTH OT THIIAa NPHUKIATHON 3a-
Jlad¥; MpOrpaMMHpPOBAThH IIPHIIOKE-
HUS W CO34aBaTh IPOTPAMMHBIE
MPOTOTUIIBI PEHICHUSA ITPUKIIAIHBIX
3amad; pa3pabaTelBaTh MIPOTPAMM-
HBII KOJI B COBPEMEHHOI cpejie mpo-
rpaMMUpOBaHusA, aHAJIU3UPOBATH H
aalTUpOBAThL MOA HYX/bI 3aKa34du-
Ka.
OIIK-7. Cnocoben | OIIK-7.1. Pa3- | He 3uaer Ha 6a30BOM ypoBHe: Komnerenuuu
pa3pabaThIBaTh aNro-| padaThIBAaECT U | TEOPETHYECKUE OCHOBBI AITOPUTMHU- | He C(hOpMHUPO-
PHUTMBI M IPOTpaM- | peanusyer 3¢- | 3aMM ¥ TNPOTPaMMHPOBAHHMS; OC- BaHbI
MBI, TPUTOHBIE 1JIs1 | (DEKTHBHBIE aJl- | HOBHBIE SI3BIKM MPOTPaMMUPOBAHUS
MIPAaKTHYECKOTO NPH- | TOPUTMBI U ITPO- | 1 COBPEMEHHBIE NPOrpaMMHBIE Cpe-
MEHEHHSA TPaMMBI C HC- | bl Pa3pabOTKH HWHQOPMAIMOHHBIX
MOJIb30BaHNUEM | CHCTEM M TEXHOJIOTHH; COBPEMEH-
COBPEMEHHBIX | HBIE METO/BI pa3paboTKH M peaju-
TEXHOJOIMI U | 3allMM aJTOPUTMOB PEILICHUS IpH-
SI3BIKOB MPO- | KJIAJHBIX 3a7lad C HCIOJIb30BAHUEM
Me;(i)ee «Hey/I0BJIETBOPH- rpaMMHUPOBAHHUS | Pa3JIMYHBIX S3bIKOB IIPOrPAMMHUPO-
TeJILHO» BaHMsI; TEXHOJIOTHIO DPa3pabOTKH H
0annoB

OTIIAIKA TPOTPAMM; CHHTAKCHC U
CEMAaHTUKY S3BIKOB IPOrpaMMHpPO-
BaHUs, BHJbl  BBIYUCIUTENBHBIX
MPOLIECCOB, THIIBI JaHHBIX.

He ymeer Ha 6a30BoM ypoBHe:
BBIOMpATh W NMPUMEHSTH COBPEMEH-
HBIE SI3BIKH NIPOrPaMMHPOBAHUS IS
peanu3anyuy aJIrOPUTMOB M HaIHCa-
HUS TIPUKIIAJHBIX TIPOTPaMM B 3aBH-
CHUMOCTH OT THIA MPHUKIAJHON 3a-
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Jlaud; TpOrpaMMHUpPOBATh MPUIOXKE-
HUS U CO3JaBaTh IPOrpPaMMHbIE
MPOTOTHUIBI PEIICHUS MPUKIaJIHBIX
3amad; pa3pabaTelBaTh IMPOTPAMM-
HBIM KOJI B COBPEMEHHOMU cpezie Ipo-
IpaMMHPOBAHHSA, AHAIN3UPOBATH H
aJlalTHPOBATh MOA HYKABI 3aKa3dH-
Ka.
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