PefepanbHOE rocyaapcTBeHHOe GH0MKETHOE 06pa30BaTe/lbHOe yupexieHue
BbICLLEro 06pa3oBaHUA
«HOBOCUBUPCKIMIA FOCYAapPCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»

Kadeapa aBTOMaTU3MpOBaHHbIX CUCTEM YNpaBieHUs
Kateapa o6LLMX 1 eCTECTBEHHO-HayYHbIX gucumnavH ICTP

“YTBEPXJAHKD”
ONPEKTOP NCTP
A.col.H. OcbMyK J1. A.
r.

PABOYAS ITPOTPAMMA YYEBHOM JIUCLIATIIIMHbBI
Nudopmaruka

Ob6pasoBarenbHas nporpammMa: 09.03.01 VIHpopmaTtmka 1 BblYUCIUTENIbHAA TEXHMKA, NPOdnb:
ABTOMAaTM3MPOBaHHbIE CUCTEMbI 06PabOTKM MHOPMaLMK 1 YpaBeHMs B COLManbHON cdepe

Kypc: 1, cemecTp : 1
WHCTUTYT coupmanbHbIX TEXHOMOMUIA 1 peabunutaumu,

CemecTp
Ne Bug peaTtenbHocTn 1
1 Bcero 3a4eTHbIX eAuHUL 4
(KpeguToB)
2 | Bcero yacos 144
3 Bcero 3aHATWIA B KOHTAKTHOM 87
thopme, yac.
Jlekunn, vac. 18
MpakKTnyeckue 3aHATUS, Yac. 0
NabopaTtopHble 3aHATUA, Yac. 54
7 3 HUX B aKT1BHOM 1 18
MHTEPaKTVBHOI hopMe, Yac.
ATTecTaums, yac. 2
KoHcynbTaumu, yac. 13
10[ CamocTosTenbHas paboTa, vac. 57
Bwugbl camocTosTeNbHOI paboThl
(KypcoBoi1 NpoeKT, KypcoBast
11 Pr3
paboTa, PI'3, noaroToBka K
KOHTPO/bHOW paboTe)
12| Bug atrectauymu C)

Hosocnbupck 2017



Paboyas nporpaMmma cocTaB/ieHa Ha OCHOBaHUW (hefilepasibHOro rocyjapCTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynansHocTu): 09.03.01 NHgopmaTrKa 1
BblYUCNUTENIbHAA TEXHUKA

&I OC BBefeH B aeincTeume npmkasom Ne5 ot 12.01.2016 r. , gata yrBepxaeHus: 09.02.2016 .

MecTo AucumnvHbI B CTPYKTYpe yuebHoro nnaHa: biok 1, 6a3oBas

Pabouas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOW MOAENN BbIMYCKHMKA MO HanpaB/ieHNto
(cneumansHocTh): 09.03.01 MiHhopmaTrKa 1 BbIYMUCIUTENIbHAS TEXHMKA

Pa6ouasi nporpaMmma 06Cy»/eHa Ha 3acefjaHnm Kadeapbi

ACY, npotokon 3acefaHuna Kagegpbl Ne7 ot 20.06.2017
EHA NCTP, npoTokon 3acefaHns Kadeapbl No o1 20.06.2017

YTBepX/eHa Ha COBETE MHCTUTYTA COLMabHbIX TEXHONOI WA 1 peabunmTauymmn, npotokon Ne 6 ot 21.06.2017

Mporpammy paspaboTtan:
cTapLumii npenogasatenb, SlaygepmaH O. B.
3aBeaytoLLmii Katheapo:

npodeccop, A4.T.H. [pu M. T
[IOLEHT, K.N.H. PouleHko O. E.

OTBETCTBEHHbII 33 06pPa30BaTe/IbHYO MporpamMmy:

3aBeayroLmii Kadeapont Mpudg M. T



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun ®@IOC: OIIK.S cnocodHoCTh peliaTh CTAHJIAPTHLIC 32121 NPoQeccHOHATLHOI 1esi TeILHOCTH
HA 0CHOB¢ HH(pOPMALMOHHOI 1 06 morpadguieckoii KyILTYpPHI ¢ IPAMEHEeHAEM
HH(POPMANHOHHO-KOMMYHHKAIMOHHBIX TeXHOIOTHii ¥ ¢ y9eToM 0CHOBHBIX TpefoBanuii undopmannonnoii
0e30IACHOCTH; ¢ YaACHIU CTIeOYIOUIUX PE3YAbHIANO08 00y UeHUR:
311. 3HaTb METO/bI 11 CPEACTBA MPOEKTVMPOBAHMS NPOrPaMMHOT0 06ecrneyeHus
35. 3HaTb MNpaBOBbl€ OCHOBbI I/IHCbOpMaLI.I/IOHHOVI 6e3o0nacHOCTM ” NpUHUMNbI 3alTbl aBTOPCKOrO rnpasa Ha
nporpaMMHble NPOAYKTbI
36. 3HaTb CYLHOCTb U 3HAYEHME NH(OPMALMMN B Pa3BUTMM COBPEMEHHOTO 06LLECTBA, OMAacHOCTY 1 Yrpos,
BO3HMKAIOLLME B 3TOM MNpoLecce
le. YMETb UCNONb30BaTh CnelnaIn3anpoBaHHbIe NpPOrpaMmMHbIe CpeacTBa Npu peLeHnmn I'Ipoq)eCCI/IOHaJ'IbeIX
3afay
y11. ymeTb UCNO/b30BATL 3/IEMEHTAPHbIE HaBbIKW aNropUTMU3aL MM U NPOrpamMMmMpoBaHns Ha O4HOM K13
A3bIKOB BbICOKOI0 YPOBHSA KaK CPefiCTBO MPOrpaMMHOI0 MOAeIMPOBaHUs U3y4aeMbiX 06 EKTOB W MPOLECCOB
y12. yMeTb OLIEHMNBATL COCTOAHNE U TEHAEHLMMN Pa3BUTUA MH(DOPMALMOHHBIX TEXHOMOTUIA 1 MH(POPMATUKM B
COBPEMEHHOM 06LLIeCTBe
y13. ymeTb NpoBOANTb 61GINOrPadiMUecKyto 1 MHOPMaLMOHHO-MOUCKOBYH PaboThl, MCMOb30BaTh ee
pesy/bTaThl MPY PeLLIeHUN NPOeCCUOHaNbHLIX 33434 1 0hOPMAEHUM HayYHbIX TPYAO0B
y3. yMeTb M0/Mb30BaThCs HAMG0/Mee PacpPOCTPAHEHHLIMI OPUCHBIMU U MaTEMATUUYECKMI MaKeTamm
NpUKAagHbIX MPOrpamm
y4. yMeTb OCYLLECTBNATb MOUCK MHAOPMALIK B TOKa/bHBIX W IN06a/IbHBIX CETAX
y5. YMETb NMPYMEHSTb OCHOBHbIE METObI, CMOCO6bI 11 CPEACTBA MOSTyHeHUs, XpaHEHNS 1 NepepaboTKu
NHHOPMaLMK C MOMOLLbI0 KOMIMLIOTEPOB Y KOMMNbIOTEPHBIX CPEACTB
y8. BNafieTb NepCoHabHbIM KOMMBIOTEPOM KaK CPEeACTBOM YMNpaBeHUs MHpopMaLyeli

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PEByﬂbTaTbI N3y4yeHna ANCLUMNNANHBI N0 YPOBHAM OCBOEHUA (VIMeTb CDOprI opraHumsaunn
npescTaB/ieHWe, 3HATb, YMeTb, BNaJeTh) 3aHATUIA

VHdopmaTuka
OrK.5.35 3HaTb NpaBOBble OCHOBbI MHPOPMAaLMOHHOM 6€30MaCHOCTU U MPUHLUIMbI 3aLLNTbI
aBTOPCKOro npasa Ha NporpamMMHbIe MPoAYyKTblI

1.06 uadopmanmm, MeToIax ee XpaHeHwsI, 0OpaboTKU U Iepeaun JNekumn; laGopaTopHble paboThl;
CamocTosaTefibHas paboTa

OIlMK.5.36 3HaTb CyLWHOCTb U 3HaYEeHWE NHPOPMALIMK B Pa3BUTUM COBPEMEHHOIO 06LLIECTBA,
0MNacHOCTU 1 Yrpo3, BO3HMKaIOLLINE B 3TOM MpoLecce

2.06 apxuTeKType KOMIIBIOTEPa ¢ TOUKH 3PEHIS Peallu3aliy ajJropuT™Ma 1 Nekuun; JlabopaTopHble paboThbl;
IPOrpaMMBI CamocTosTenbHast paboTa
OrlK.5.311 3HaTb MeTO/AbI M CPeacTBa NPOEKTUPOBAHUS MPOrpaMMHOro obecneyeHns

3.0 COBpeMEHHBIX aITOPUTMUIECKHUX SI3bIKaX, UX 00TacTH NPHUMEHEHUS 1 INekuwn; TabopaTopHble paboThbl;
0COOEHHOCTSIX CamocTonATeNbHas paboTa

4.0 CTPYKType S3BIKOB IPOTPAMMHUPOBAHIS - YPOBHAX OIMCAHMS JAHHBIX, oIleparui Nekuyun; JlabopaTopHble paboThbl;
U BBIDaKE€HHMH, OIIEpaTOPOB, MOJIyJIei CamocTosTenbHas pabota

OlMK.5.y5 yMeTb NPUMEHSITb OCHOBHble MeTO/bl, CMOCO6bI M CPeACTBa MO/TyUYeHUs, XpaHeHUs
1 NepepaboTKM MHHOPMALMK C MOMOLLLbIO KOMMbIOTEPOB 1 KOMMbIOTEPHbIX CPEACTB

5. 0 cpezeTBAX ONpeAeICHISL JAHHBIX (TUIIBL JAHHBIX, IIEPEMEHHBIC), IPUEATBIX B | [lekuuu; J1abopaTopHble paboTbl;

OOJIBIIUHCTBE T3BIKOB IPOrPaMMUPOBA HUS CamocTosTenibHas paboTa
OrlK.5.311 3HaTb MeTO/AbI M CPeacTBa NPOEKTUPOBAHUS MPOrpaMMHOro obecneyeHns
6.0 TEXHOJIOTHH IIPOSKTUPOBAHUS CIOMKHBIX MO IYIIBHBIX IIPOrpaMM Nexuymw; ]'Ia60paTOprIe pa60TbI;

CamocToaTenbHast paboTta




OlNK.5.y13 ymeTb NpoBOANTL 6MbNMOrpanmyeckyto 1 MHGMopMaLMOHHO-MOMCKOBYHO PaboThl,

MCNOMNb30BaTh ee Pe3yNbTaThl NPY PELLEHUN NPOGECCUOHAIbHbIX
Hay4HbIX TPYA0B

3aga4 1 ohopmIEHNM

7.0 MHOTOOOPA3UH CTPYKTYP JAHHBIX M UX MCIOIb30BaHUN UL XPAHEHMS, IOUCKA 1
YIIOPSIOYEHIS] JTAHHBIX

Nekuun; JlabopaTopHble paboThbl;
CamocToaTenbHast paboTta

OrlNK.5.36 3HaTb CYLLHOCTb M 3Ha4YeHWe MH(DOPMALMM B pa3BUTUN
0MNacHOCTU 1 Yrpo3, BO3HMKaIOLLINE B 3TOM MpoLecce

COBPEMEHHOIO 06LLl,eCTBa,

8.6a30BBIE TTIOHATHS I/IHq)OpMElTI/IKI/I Y BEIUUCIUTEIHHON TEXHUKHA

Nekuymmn; CamocTosTeIbHas
paboTa

OlNK.5.y4 ymeTb OCYLLECTBNATb MNOMUCK MHOopMaL K B NOKa/IbHb

IX N rNo6anbHbIX CETAX

9.Hp6,ZEMCT H OCHOBHBIC METO JIbI I/IH(popMaTI/IKI/I

Nekuymm; CamocTosTeIbHas
paboTa

OINMK.5.y3 ymeTb N0/1b30BaTbCA Hanbosiee pacnpocTpPaHeHHbIMU OPUCHBIMU U

MaTeMaTN4eCKNMIN NMakKeTaMn NPUKIagHbIX NMporpamMmmv

10.popMEI IIpeIcTaBICHUS THCIIOBOY M CHMBOIBHOM HH(MOpMAITIH

INekuwn; NabopaTopHble paboThbl;
CamocTosaTenbHast pabota

11.croco6sl onpeieleHus IepeMeHHBIX 0a30BBIX THUIIOB JaHHBIX, Ollepaluii,
orrepaTopoB U (PyHKIHI B 13b1ke Cr

Nekuun; JlabopaTopHble paboThbl;
CamocToaTenbHast paboTta

OlNMK.5.311 3HaTb MeTO/bl 1 CPeACTBa MPOEKTUPOBAHUA NPOrPaMMHOro obecreveHns

12.21.]'[1"0131/1’[‘ MBI IIOHCKA U COPTUPOBKU TaHHBIX

Nekuun; JlabopaTopHble paboThbl;
CamocTonaTenbHast paboTta

14 cBoiicTBa ¥ IPUHITAITEL PAOOTHL ¢ IIPOU3BOTHBIMH THITAMH JIa HHBIX -
yKazaTeSIMH, MacCHBaMU, CTPYKTYPaMH, (PyHKITHIMHA

Nekuwn; NabopaTopHble paboThbl;
CamocToaTenbHast paboTta

15.0CHOBBI TEXHOIIOTUU CTPYKTYPHOT'O HIPOrPAMMHUPOBA HUS

Nekuyun; JlabopaTopHble paboThbl;
CamocToaTesibHas paboTa

OlNK.5.y8 BnafeTb NepcoHa/ibHbIM KOMMNbLIOTEPOM KaK CPeACcTBOM yrnpaB/eHns

NH(opMaLneit

16.anamM3APOBATH CYNMECTBYIONUE U pa3padaThiBaTh COOCTBEHHBIE TIPOIPAMMEI ¢
HCITONH30BaHUEM CTAHAAPTHHIX (PparMeHTOB aJITOPUTMOB

JabopaTopHble paboThl;
CamocToaTenbHast paboTta

OrlMK.5.y10 ymeTb 1CMoO/b30BaTb CneLnanmsupoBaHHble MPorpamMmMHbIe CpeacTBa npu

peLLeHMn NpodeccnoHaIbHbIX 3a4ad

17.x0/poBaTh, TPaHCIUPOBATH U OTIAXHUBATH IIPOTpaMMBI Ha si3bike C/ C++

JabopaTopHble paboThl;

CamocToaTenbHast paboTta

OlK.5.y11 ymeTb UCMO/Ib30BaTb 3/1eMeHTapPHbIE HABbIKW afiropUTMm3aLn u

NPOrpaMMMpoBaHKs Ha OLHOM U3 S13bIKOB BbICOKOI0 YPOBHS KakK
MO/E/IMPOBaHUS N3y4aeMbIX 06bEKTOB 1 NPOLIECCOB

CpeacTBO NPOrpaMMHOro

18.1c1101530BaTh TEXHOIOIHIO IOIMATOBOTO MOAYIBHOTO IIPOEKTHPOBAHHS
IpOrpaMM

Nekuwn; NabopaTopHble paboThbl;
CamocToaTenbHast paboTta

OrlK.5.y10 ymeTb MCMob30BaTh CneLnanmsvpoBaHHble MPorpamMmMHbIe CpeacTBa nNpu

peLLeHMn NpodeccnoHaIbHbIX 3aad

19.1mpoexTHpOBaTH NIPOrpaMMBL 06pabOTKH CUMBOIILHOM MHBOPMAITIH

Nekuun; JlabopaTopHble paboThbl;
CamocToaTenbHast paboTta

OlK.5.y11 ymeTb UCMO/Ib30BaTb 3/1eMeHTapPHbIE HAaBbIKW afiropUTMm3aLIn u

NPOrpaMMMpoBaHKs Ha OLHOM U3 S13bIKOB BbICOKOI0 YPOBHS Kak
MO/E/IMPOBaHUS N3y4aeMbIX 06bEKTOB U NMPOLIECCOB

CpPeAcTBO NPOrpaMMHOro

20.mcT0NE30BaTh JUHAMIYUECKYIO ITaMAITh IpH 00paboTke JaHHBIX 3apaHee
HEW3BECTHOTO 00BeMa M pasMEepHOCTH

Nekuun; JlabopaTopHble paboThbl;
CamocToaTenbHast paboTta

21.1mpoekTHUpOBaaTh CIOKHBLIE MO IyIbHBIE IIPOIPAMMBI

Nekuyunn; JlabopaTopHble paboThbl;
CamocToaTesibHas paboTa

OlNK.5.y12 ymeTb OLleHMBaTb COCTOSAHWE N TEHAEHUMN Pa3BUTUA NHPOPMALIMOHHbIX

TEXHO0MMIN N MHPOPMATUKN B COBPEMEHHOM 06LLLECTBE

22 .yMeTh CBOEBPEMEHHO 00paImaThes K COOTBETCTRYIOME HHCTPYMEHTAIBHOM
TEeXHOIOTHH (MH(POPMAITHOHHOH)

Nekuwn; NabopaTopHble paboThbl;
CamocToaTenbHast paboTta

3. CofiepykaHuie 1 CTPYKTypa y4e6HOI AUCUMNANHbI




Tabnuua 3.1

CcbIIKK Ha
AKTUBHbIE

" Yacsbl bTaTbl
Tembl Nekumi (hOPMbI, UaC. ac pesynbTa
006y4yeHuns

Cemectp: 1

AnpakTnyeckas eamHnLa: OCHOBHbIe NOHATUS 1 ONpPeaeneHus

1. MoHATME NH(OPMATUKM; NMOHATHE UH(OPMaLIMN U ee
N3MepeHne; KOIMYECTBO U Ka4yecTBO MH(hopMaLuu,;
MH(OPMAaLMOHHBIN NPOLECC B aBTOMATU3MPOBAHHbIX
cucTemax.

MpeameT v 3a8a4n MHPopMaTUKKA. MHopmauums n
nHpopmaTuka. CTpykTypa Kypca. Ero cBssb ¢ Apyruvu
AvicuunamHamy yse6Horo nnaHa. OcobeHHOCTM npeameTa
Kypca.

0 2 11,10,2,22,8,9

2. OCHOBHbIe YCTPOICTBa 1 pecypcbl IBM. ApxuTekTypa
3BM. OpraHusauus KOMMbOTepa: YyCTPONCTBA BBOAA-BbIBOAA,
namsaTb (4OCTYN K NaMsATW, A4elika, agpecawlms, COAepXXMmoe
AYENKN, 3anncb, YTEHNE). PeXXMMbI agpecaumn. 0 1 1,10,2,22,8
Hocutenn nHgpopmaumm 1 TeXHUYeCKne CpescTsa 4/1s
XpaHeHWs [aHHbIX.

AnpakTnyeckas egmHnua: CTpyKTypHOe NporpaMmmmnpoBaHme

3. CTpyKTypa nporpaMmbl 1 Knaccbl namatu. O6beKTbl U UX 1, 10, 11, 20,
aTpunbyTbl. AMpeKTUBbI NpenpoLeccopa. 22,5,7,8

4. Mporpamma Ha A3blKe BbICOKOI0 YPOBHS.
CTpyKTypa nporpammbl Ha A3bike Cu. JTeKceMbl A3blKa. 0 2
OCHOBHbIe orepaTopbl A3bIKa.

15, 18, 2, 3, 4,
6,89

5. Mpoueaypb! 1 QYHKUAN.

®PyHKUMKN. OnpeseneHne, 06bABEHVE U BbI30B (PYHKLMI B
A3blke Cu. MapameTpbl dyHKUMIA. CNOCO6bI Nepeaayn 12, 15, 18, 21,
napameTpos. MNapameTpbl PyHKLMU main(). Maccusbl 1 3,4,6

(yHKUMN.

AvpakTnyeckas eanHuua: ANropuTMbl U CTPYKTYPbI JaHHbIX.

6. Tunbl 1 CTPYKTYPbI AaHHbLIX. MaccuBbl: YyTBEPXAeHNSA O
MaccuBax; 3arnuncu.

MeTo/bl opraHu3aumm gaHHbIX. TUMbl JaHHbLIX: CKansapbl U 0 2
CTPYKTYpbI (MaccuB, 3anucb, CTPYKTYpa).
YPOBHY OpraHn3aummn faHHbIX.

1,12,21,4,5,
7,89

7. MeTofbl MOCTPOEHUSA anropuTmMoB. ATTOPUTMbI MOUCKA U

0 2 12,15,21,8
coOpTMPOBKM. OLeHKa 3h(heKTUBHOCTMN anropuUTMOB.

8. CTaHAapTHbIE TUMbI JaHHbIX.
MepeMeHHbIE, aapeca, yKasaTenu. AgpecHas apugmeTuka. 1, 10, 11, 14,
MaccuBbl 1 ykaszatenu. CcblnKu. 20,4,5,7

9. AnropuTmbl. Tunbl anroputmoB. Cnoco6bl peanmnsani:
nTepaums 1 peKypcus, napannensHas 06paboTka, 0 2
conporpaMmbl. CBOWCTBA PEKYPCUMBHBIX aNrOpUTMOB.

1,12, 19, 2, 21,
22,3




Tabnuua 3.2

CcbINKM Ha
AKTNBHble
TeMbl nabopaTopHbIX paboT Uacbl | pesynbTaTthl YyebHada gedaTeNlbHOCTb
(popmb, Hac, 0by4yeHus

Cemectp: 1

AnpakTnyeckas egmHnua: CTpyKTypHOe NporpaMmmmnpoBaHme

1. ¥YcnoBHble onepaTopsbl.
Onepatopb! UMK,

10, 11, 15, 17,
18,3,5,6

O6yuatoLmincs opmynunpyet
NOCTaHOBKY 3aia4un, onpeaensert
TECTOBbIE AaHHble, BbloMpaeT
a/IfOPUTM 1 TUMbI MEPEMEHHBIX,
KOAMPYET, OTNaXMBaeT 1
TECTMpYyeT Nporpammy.

5. ®yHkuun. Cnocobbl Nepegaymn
napameTpoB

10

11, 15, 16,1
18, 21,

O6yyatoLmincs pasbrsaeT
3afjady Ha nopzagauu,
onpegensieT CUrHaTypbl 1
cofiep>KaHune QYHKLA,
OpraHu3yeT BbI30B (DYHKLWIA B
nporpamme, UCNosb3yeT B
KauecTBe NapameTpos,
nepesaBaeMbiX B (DyHKLMK:
KOHCTaHTbl, NepeMeHHble,
BbIP&XXEHNS.

AnpakTuueckas egnHuLa: ANropuTMbl U CTPYKTYPbI

AaHHbIX.

2. MaccuBbl LeNbIX YKCen

1, 10, 15, 16,
17,18, 2, 22, 3,
57

O6yvatoLLmMiics BbIGUpaeT TUM U
pasmep maccuBa, Habop
ornepawmin Haf ero afieMmeHTamu,
HarnsAHo nNpeacTaBnseT
pe3ynbTaTbl Ha SKpaHe.

3. CMMBO/IbHbIE MACCHBBI - CTPOKM

O6yuatoLmincs ncnonb3yet
6M6MOTEYHbIE DYHKUMW NS
06paboTKM OTAENbHBIX
CVYMBOJIOB U CTPOK.
BbINOMHAET AeiicTBMA Haf
CTpOKamu 6e3 NCMo/b30BaHNS
OnbnoTeEK.

4. MeTogbl COPTUPOBKM

10, 12, 15, 18,
19,22,3,4

O6yyatoLmincs ncnegyet
METO/bl COPTUPOBKM AaHHbIX,
KOAMPYET OAVH U3 HUX,
oTo6pakaeT "no waram"
NpoLLecC COPTUPOBKN Ha 3KpaHe,
OLIeHNBaeT 3(h(heKTUBHOCTb
[aHHOT0 a/lropuTMma.

6. MaccuBbl yKasaTeneli Ha CTPOKW.

12

12, 14, 17, 18,
19, 20, 21, 22

O6yvaroLLmiica ncnonbayet
AVHaMMYecKoe pacnpejeneHve
namsTi, 00beAMHAET yKasaTenn
B CTPYKTYpPbl, MPUMEHSeT
orepaumun agpecHoin
apuMeTrKK, onpesenseT
NpenMyLLecTBa AMHaMUYECKNX
06bEKTOB Haf, CTATUYECKUMM
CTPYKTypamu.

Tabnuua 3.3

Tembl ANnA cCaMOCTOATENIbHOIO
N3yyeHuns

AKTUBHbIE

(hopMblI, yac.

Yacbl

CcbINIKN Ha
pesynbTaThl
0byueHus

YyebHast eaTeNIbHOCTb




Cemectp: 1

AvpakTnyeckas eanHuua: OCHOBHbIe NOHSATUA 1 oNpeeseHNs

2. VIHhopMaLMOHHbIE TEXHONOTK

TeMbI: " MH(OPMALNOHHBIA
pecypc 1 ero coctasnsoLimne”;
"NHDOPMaLMOHHbIE
TexHonornm"; "TeXHNYecKmne n
nporpaMmMHbIe CpeacTBsa
NH(OPMALMOHHbIX
TexHonoruii"; "0CHOBHbIE BUARbI
06paboTKM faHHbIX™;
"06paboTKa aHanoroBo 1
LMGPOBOI MHopMaLMKn™;
"yCTpoWicTBa 06paboTKM AaHHbIX
N UX XapaKTepucTnkun',
"NOHSATVE 1 CBOIACTBA
anroputma'; "npuHLMMbI
nporpaMMHOro ynpasnieHns";
"(hyHKUMOHaNIbHasA U
CTPYKTypHas opraHusaums
KOMMNbHOTepa"; "'ceTeBble

TEXHOMOrM 06paboTKM

AnpakTnyeckas egmHnua: CTpyKTypHOe NporpaMmmmnpoBaHme

O6yuyatoLLmMincs roTOBMTCS K
NEKLMOHHBbIM 1 NabopaTopHbIM
3aHATUAM: CaMOCTOATE/IbHO

1. MNMpoekTnpoBaHMe anropnuTMoB 1 1, 10, 12, 15, A60TAET C OCHOBHOM 1
CTPYKTYpP AaHHbIX. OueHKa 0 5 16, 17, 18, 21, pononHMTeanoﬁ ATEDATYDOI
3hheKTUBHOCTK 3,4,7 A o patyp
Nno AaHHOW AUCUUNIIVHE,
pa3BMBAET HaBbIKM
nporpamm1poBaHuns
AunpakTnyeckas eguHuLa: AIropuTMbl U CTPYKTYPbI JaHHbIX.
Ob6yyatoLLmincsa nyvaeT TeMbI:
"TUNbI N CTPYKTYPbI AaHHBIX",
"opraHnsauus gaHHbIX Ha
YCTPOICTBAxX C NPSIMbIM 1
3. MIHhopMaums Ha BHELHUX 1,10, 12, 16, |nocnegoBaTefibHbIM AOCTYMOM",
0 10 " 4 "non 2
HOCUTenAX 19,22,5,7,8 |"thaiinbl gaHHbIX", "daiinosble
CTPYKTYpbI", "HOCUTENN
NH(OPMaLMM N TEXHUYECKME
CpefcTBa A1 XpaHeHWs
JaHHbIX"
4. CamocTosaTe/lbHaa paboTa oby4atroLerocs
Ccbinkuy Ha
o Yacbl Ha Yackl Ha
Ne Buabl caMoCTOATe/IbHON paboThbl pesynbTaTthbl
BbIMONIHEHWE [KOHCY/IbTauMun
06y4eHus
Cemectp: 1
1,11, 14, 16,
1 |PI3 18, 20, 22, 3, 5, |20 6
7,9

O6yyatoLmincs n3yyaet Tembl: "CTpyKTypbl B A3bike C", "daiinbl",

CTPYKTYpbl AaHHbIX B GUHAPHbIX

(hainnax","CopT1poBKa 1 NOUCK AaHHbIX", NOAPO6Has MHGopMaL s NpuBeaeHa B MPUNOXEHUN Ne5 :
Naydepman O. B. NHdopmatuka. Y. 2 : yue6Hoe nocobue / O. B. Jlaydepmat, P. . LLlaxmameToB ;
HoBocub6. roc. TexH. yH-T. - HoBocmbumpck, 2008. - 74, [1] c.. - Pexxum gocTyna:

http://elibrary.nstu.ru/source?bib_id=vtls000082408

2 |MoparoToBKa K 1abopaTOpHbLIM pa6oTam

10, 12, 15, 17,
19, 2,21, 4,6,

8




O6yyatoLmincs paboTaeT ¢ peKOMeHA0BaHHOM MTepaTypoii, rOTOBUTCA K MPOMEXYTOUYHOMY KOHTPOIO:
NMOBTOPEHME KOHCMEKTOB /IEKLMIA, OTBETbI Ha "BOMPOCHI HA MOJISX IEKLMOHHbIX 3aHATUIA", NoApo6Has
NHopmMaumsa npmseseHa B npunoxkeHnsx Ned No5 Ne6 : JlaypepmaH O. B. MHgopmaTtmka. Y. 2 : ydebHoe
noco6ue / O. B. MlaythepmaH, P. I'. LLlaxmameToB ; HoBocK®. roc. TexH. yH-T. - HoBocnbupck, 2008. - 74,
[1] c.. - Pexxum pocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000082408 fayhepmaH O. B.
MHhopMaTrKa [SNeKTPOHHbIN pecypc] : 3NeKTPOHHbI y4eOHO-METOANYECKMIA KOMM/IEKC [Ans rpynn
ABT-x12, ABT-x13] / O. B. NaythepmaH ; HoBOCKO. roc. TexH. yH-T. - HoBocnbupck, [2016]. - Pexum

poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232487. - 3arn. ¢ akpaHa.

3 |[[ononHuTenbHas yyebHasa AeATeNbHOCTb 10,12, 15, 17, 5 3

19,2,21,4,6,8
O6yyatoLmincs nyyaeT Tembl: "YKasaTenm Ha hyHKUMK", "®YHKUMK C NepeMeHHbIM KONMYECTBOM
napameTpoB”, "lMeperpyska hyHKUMA", nogpobHas nHhopmaunsa npuseaeHa B npunodxkeHmsx Ned No5 Ne6 :
NayepmaH O. B. NHgopmatuka. Y. 2 : yde6Hoe nocobue / O. B. Jlaygepman, P. I'. LLlaxmameToB ;
HoBocunb. roc. TexH. yH-T. - HoBocmbumpck, 2008. - 74, [1] c.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000082408

TecT Nol Ha Temy "CTpyKTypHOE
" " 1,11, 14, 16,
nporpaMmmmpoBaHune”, Tect Ne2 "ANropuTMbl U
4 M 18, 20, 22, 3,5, |7 2
CTPYKTYpbI AaHHbIX", 3awmTta PIT3, NoArotoska K 7 9
3K3aMeHy ’

O6yyatoLmincs paboTaeT ¢ KOHCNeKTaMu NeKLMIA, 0TBeYaeT Ha “"BOMPOChI [/ CAaMONPOBEPKU 3HAHUIA":
NaythepmaH O. B. NHdopmatuka. Y. 2 : yue6Hoe nocobue / O. B. JlaygepmaH, P. . LLlaxmameToB ;
HoBocKb. roc. TexH. yH-T. - HoBocmbupck, 2008. - 74, [1] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000082408

1,10, 12, 15,
5 CamMocTosiTe/IbHOe M3yYeHWe TEOPETUYECKOTO 16, 17, 18, 19, 20 0
mMaTepuana 2,21, 22, 3, 4,
56,7,8,9

CTyAeHT M3yyaeT TeMbl, NpuBeAeHHbIE B Tabnuue 3.3 , noApobHas MH(opMaLms NpMBeaeHa B MPUIOXEHNN
Ne5 : JlaydepmaH O. B. MIHopmaTuka. Y. 2 : yuebHoe nocobue / O. B. NaydepmaH, P. I'. LLlaxmameToB ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, 2008. - 74, [1] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000082408

5. TexHonorns obyyeHuns

N5t opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITeNIbHO PaboThl 06YUAIOLLIMXCS, & TAKXKe NPOBeAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCSA MHDOPMaLOHHO-KOMMYHUKaLMOHHbIE TexHonorum (Taén. 5.1).

Tabnmua 5.1
[JesiTenbHOCTb VIHhopmaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMOM N
VHdopmupoBaHue e-mail; Moptan HI'TY
KoHcynbTnpoBaHue e-mail; Yat
KoHTponb Cpefa aneKTpoHHOro 06yyeHnst HI'TY; 96C
Pa3meLLeHre yyebHbIX o o u
NnyHbIn TNoBoW caunT; CoumnabHble CeTu
mMaTepuanos
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (hopM

1 |/leKums B hopmMe ANCKYCCUM

Kpartkoe onucanne npuMeHeHHS:

Mogpo6Has nHpopmaLms 06 1CNoNb3oBaHUM TEXHONOTMK NpuBoanTca B “Jlaythepman O. B. MHopmaTuka. Y. 2 :
yuebHoe nocobue / O. B. JlaythepmaH, P. I'. LLaxmameToB ; HoBOCKG. roc. TexH. yH-T. - HoBocubumpcek, 2008. - 74, [1]
c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000082408"




6. MpaBuna aTTecTalumm 06yYatoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yetcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), nosBonstoLas BbICTaBNATb OLEHKM MO TPaAULMOHHOW LWKane n 15-yposHeBoit ECTS.

KpaTkasi nHcopmaumsi o BPC npuseaeHa B 1abn. 6.1.

Tabnuua 6.1
OueHunBaeMble BUAbI LeATeNIbHOCTU 06y4YaroLmXcs '%Aaﬁ:: MaKcMasbHbI 6asn

Cemectp: 1

Jlabopamopuas Nel: YcnoHeie oneparopsl. OnepaTops! LUKIA| 5§ 8
Jlabopamopnas No2: MacCUBBI LIENBIX YUCE 5 8
Jlabopamopnas No3: CUMBOJIbHBIE MaCCHUBBI 5 8
Jlabopamopnas Ne4: Metoasl COPTHPOBKH 5 8
Jlabopamopnas No5: @yuxuun. CriocoObl iepenaum 5 8
rapaMeTpoB

Jlabopamopnas Ne6: MaccuBbl yKasaTesnei Ha CTPOKH 8 10

PI'3: CTpyKTypBl TaHHBIX 4 10
Oxzamen: 0 40

B Tabnuue 6.2 npeAcTaBieHO COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnunua 6.2
Kogpl DopMbI KOHTPONA
KOMMNeTeH
o PesynbTaTbl 00yyeHUA
umn Sawura [3awmra 3

®roc np | pra o |eaven

OlK.5 | 311. 3HaTb METOAbI U CPeSCTBa NPOEKTUPOBaHWS NPOrpPaMMHOro obecrneyeHms + + +
35. 3HaTb NPaBOBble OCHOBbI MHOPMaLMOHHOI 6e30MaCHOCTM M NPUHLMMbI 3aLLMUThI + +
aBTOPCKOro Mpasa Ha NporpamMmMHble MPOAYKTbI
36. 3HATb CYLLHOCTb W 3HAYeHMe MH(oPMaLK B Pa3BUTUN COBPEMEHHOMO O6LLIECTBA, + +
0MacHOCTM W Yrpo3, BO3HMKAtOLLMe B 3TOM NpoLiecce
y10. yMeTb MCNOMb30BaThb CreLanM3MpoBaHHble NporpaMmMHble CpeAcTBa Mpu + +
peLLleHnn NpodeccMoHanbHbIX 3aaay
y11. yMeTb UCNOMb30BaTb 3/1EMEHTAPHbIE HaBbIKW aNropuTMMU3aLmMmn 1
MporpaMMUpPOBaHMA Ha O4HOM M3 A3bIKOB BICOKOIO YPOBHS Kak CpeAcTBo + + +
MPOrpaMMHOro MOAENNPOBaHMA U3y4aeMbIX 06HEKTOB 1 NMPOLIECCOB
y12. yMeTb OLeHMBATb COCTOSHWE U TEHAEHLMN Pa3BUTUA H(OPMALMOHHDBIX + +
TEXHOMOTUIA 1 MH(POPMATUKM B COBPEMEHHOM 006LLECTBE
y13. yMeTb NPOBOANTL 6UBAMOrpaUeckyto 1 MHPOPMaLMOHHO-MOUCKOBYIO paboThl,
MCMO/b30BAaTh e Pe3ynbTaThbl NMPU PeLleHn NPOQECcCUOHABbHBIX 3a4a4 U 0POPMIEHNN + +
Hay4HbIX TPyJ0B
y3. YMeTb M0/1b30BaTLCA Hanbonee pacnpocTpaHeHHbIMU OUCHBIMU 1 + +
MaTeMaTMYeCKMMM NakeTamMmm NPUKIaaHbIX NporpaMm
y4. yMeTb OCYLLECTB/ATb MOUCK MHAOPMALMKN B NOKAIbHBIX U IN106&/1bHbIX CETAX +




y5. YyMeTb NPUMEHSATL OCHOBHbIE METO/bI, CNIOCO6LI M CPEACTBA MOMYUEHMs, XPaHeHUS 4 +
11 NepepaboTKM MHAOPMALM C MOMOLLbIO KOMIMbIOTEPOB U KOMMbIOTEPHBIX CPEACTB
y8. BNafeTb NepPCoHaIbHBIM KOMMbIOTEPOM Kak CPeACTBOM YNpaBneHus UHdopMauvein | + +

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPuIoXeHWn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. JIerruna H. Y. Uadopmaruka : yaedHoe nocodue / H. W. JIeiruna, O. B. Jlaydepman; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2017 - Pexxum
noctyma:http://elibrary. nstu.ru/source?bib_1d=vtls000234957

2. Pomanog E. JI. Cu/Cu ++. Ot guneranra 1o npodeccronana [DaeKTpoHHbIH pecype] :
3JIEKTPOHHOE yuebHoe mocodue : mist 1-2 kypcos Hampasienus 230100 "Uudopmaruka u
BeruncuTensHas texauka / Pomanos E. JI. - HoBocuGupcek, 2010. - 1 a1ekTpoH. OIT. Auck
(CD-ROM). - Pexxum nocryma: http://elibrary nstu.ru/source?bib_1d=vtls000134024. - 3arn. ¢
THUKETKH nucka.- Per. ceunerenscteo Nel8891.

3. Huxmayc Bupt AnropuT™el U CTPYKTYPBI JaHHBIX [DnekTpoHHbIA pecypc]/ Bupt Huxmayc—
DnekTpoH. TekcToBele nanHbie.— Capatos: [Ipodobpasosanue, 2017.— 272 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/63821.html.— DBC «IPRbooks»

JlononHMTeNbHas iMTepaTypa

1. IoxGensckuii B. B. IIporpammuposanue Ha si3bike Cu : yueOHoe ocodue st By30r / B. B.
Ion6enbckuii, C. C. @omun. - M., 2005. - 600 c. : w1, Ta0II.

2. Knyt /1. 3. UckyccrBo nporpammuposanus. T. 1, Bem. 1/ Jonanen 2. Kayt. - M. [u gp.], 2007.
- 150 c.

3. Kuyr 1. 3. UckycctBo nmporpammupoBanus. T. 2 : miep. ¢ anri. / Jonansn 3. Kuyt ; mox o0,
pen. FO. B. Kozauenko. - M. [u gp.], 2007. - 828 ¢. : mi.

4. Kayr 1. 3. UckycctBo porpammvupoBanust. T. 3 : mep. ¢ auru. / Jonansn 3. KuyT ; nox o6,
pen. }O. B. Kozauenko. - M. [u gp.], 2007. - 822 ¢. : m.

5. Hetiten X. M. Kak mporpammuposats Ha C++/ X. M. [lewiren, I1. JIxx. JleiiTen ; riep. ¢ aHrI. MOA
pen. B. B. Tumodeena. - M., 2007. - 799 ¢. : un.

6. Kepuuran Bb. V. f3bix nporpammuposanust C : nep. ¢ auri. / bpaitan Kepuuran, Jlenauc Putun.
- M. [# gp.], 2006. - 289 c. : un.
7. ITaBnoeckast T. A. Ilackans. IlporpammupoBanue Ha sI3bIKE BBICOKOTO YPOBHS | [yu4eOHUK MO

Harpasyienuto "Mudopmaruka u erauciautenbHas Texuuka'| / T. A. IMaenosckas. - CII6. [u mp.],
2010. - 460 c.

8. Kpsutos E. B. Texnuka pazpabdorku nporpamm. B 2 ku.. K. 1 : [yueGHuK ny1s1 By30B 110
HanpasyieHusM "MHpopmaTrika u BeraucutebHas TexHuka" u "Texanka u texuosyorun'| / E. B.
Kpeunos, B. A. Ocrtpetikosekuii, H. I'. Tunukun. - M., 2007. - 374, [1] ¢. : un.

VIHTepHeT-pecypchl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznatensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. BBC "Znanium.com" : http://znanium.com/

5.




8. MeTonuecKoe 1 NPorpaMMHoe obecreyeHue

8.1 MeToauyeckoe obecneyeHme

1. JTaypepman O. B. Uadopmartrka [DIeKTPOHHBIN pecypc] : 3MeKTPOHHBIHA
yuebHO-MeTonuueckuii komruieke [as rpyrmn ABT-x12, ABT-x13]/ O. B. Jlaydepman ; HoBocu6.
roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000232487. - 3arn. ¢ sxpaHa.

2. Jlaypepman O. B. Uadopmaruka. Y. 2 : yuednoe nmocodue / O. B. Jlaydpepman, P. I'.
IMTaxmameros ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2008. - 74, [1] c.. - Pexkum goctymna:
http://elibrary. nstu.ru/source?bib_1d=vtls000082408

8.2 CreunannanposaHHoe nporpaMMHoe obecrneyeHune
1 Microsoft Windows
2 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

KomnbloTepHbIin Knacc

No HanmeHoBaHMe HasHaueHune
1 |KowmnbloTep MynbTMMeana [lns NpoBefieHNs 3aHATUIA C O CTyAeHTamu
NCP
KomnnekT o6opynoBaHus
No HanmeHoBaHue HasHaueHune
1 |lMpoekTop [ns yyebHbIX Leneit. MNposeaeHne

NabopaTopHbIX PaboT 1 NPaKTUYECKMX
3aHATUIAC NOKA30M CNaiiioB, Npe3eHTaLMni




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa aBToMaTu3npoBaHHBIX CHCTEM YIPaBICHUS
Kadenpa o0uux u ecTecTBEHHO-HAYYHbBIX TUCLUILUINH UCTP

“YTBEPXJIAIO”

JUPEKTOP UCTP

I.cotl.H., mpodeccop JI.A. Ocemyk
(13 2 r.

OOH/I OHEHOYHbIX CPE/ICTB

YYEBHOM JJUCITUTIINHBI
Nudopmaruka

ObpazoBatensHast nporpamma: 09.03.01 MuadopmaTtrka v BEIMUCTUTEIbHAS TEXHUKA, TPOPUIIB!
ABTOMaTH3MPOBAHHBIE CUCTEMBI 00PaOOTKM HH(GOPMAIMY U YIIPABICHUS B COLUAIBHOM cepe

Hosocubupck 2017



1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O06o0menHas cTpykTypa (oH/1a OIEHOYHBIX CPEJICTB 1Mo AucHuIInHe Hbopmarnka npuBeneHa

B TabOmuue 1.
Tabmuma 1
JTanbl OLEHKH
KOMIIeTeHI Ui
Iloxka3zarenu Meponpust

DopmupyeM ust IIpomesky

ble c(bopanonannouc T TeKyllero | TO4YHasi

KoMmerenuu| o oM HETCHIUTH eMbl KOHTPOJISl |aTTecTauu

" (3HaHMS, YMEeHUs, (kypcoBoii “
HABBIKH)
NMPOEKT, | (3K3aMeH,
PI'3(P) n 3a4er)
ap.)

OIIK.5 35. 3HaTh mpaBoBeie |HpOpMarmonHsle TexHomoruu Mapopmanus Ha BHemHUX  (PI73, OK3aMeH,

CHOCOOHOCTH |OCHOBEI HocuTelsiXx OCHOBHBIC YCTPOHCTBA U pecypchl DBM. Paznenst BOTIPOCHI

pemarpb nHpopMannoHHOH |Apxurektypa DBM. Oprannzamus KoMmbioTepa: ycrpoiicta |Nel-8 Nel-25

CTaH/apTHbIC | 0€30MaCHOCTH 1 BBOJIa-BbIBO/IA, TAMATH (TOCTYII K NMAMSITH, STUCHKa,

3aJa4n MIPUHIMIIBI 3aIIUTH |afpecanusi, COAePKUMOE STUCIKH, 3aIHCh, YTeHUE). Pexumsbl

npodeccnoH |aBropckoro npaBa |aapecanuu. Hocurenn nHbOpMaIMy 1 TEXHUYECKHE CPEICTBA

aNbHOU Ha IPOTrpaMMHBIC |71 XpaHeHHs IaHHBIX. [loHsATHE MH(POPMATHKH; TIOHSITHE

JeSITETBHOCT |IIPOAYKTHI nHpopManuy U ee U3MEpeHHe; KOJIMIECTBO U KaueCTBO

Y Ha OCHOBE uHpopManuu; “HGOPMAIIMOHHBIH MpoIece B

uHpopmanmo aBTOMAaTU3HPOBAHHBIX cucTeMax. IlpeaMer u 3agaun

HHOH U nHdopmaruku. Mudopmanus u nunpopmatuka. CTpyKTypa

6ubmorpad Kypca. Ero cBs3b ¢ ApyrumMu JUCHUINIMHAMU y4eOHOTO IIIaHa.

HUYECKOM OcobeHHOCTH ITpeAMETa Kypea.

KYJIBTYPBI C  [36. 3HATH CYITHOCTH | ArOpUTMEL. Tumbl anroputMoB. CIIOCOOBI peann3aniy: PI'3, DK3aMeH,

NPUMCHCHUE || 3HAYCHUE UTEpaLUsl U pEeKypcusl, apajuieNbHas 00paboTKa, Paznemnst BOIIPOCHI

M HHPOPMALIIH B conporpammbl. CBONCTBa pEKYPCHUBHBIX aJITOPUTMOB. Nel-8 Nel-25

MH(OPMAINO |pa3BUTHH Wudopmannonnsie TexHonoruu MHabopMaIis Ha BHEITHAX

HHO- COBPEMEHHOT'O Hocutensix OCHOBHBIE yCTpoiicTBa U pecypcel OBM.

KOMMYHHUKaIl |0011ecTsa, Apxutektypa OBM. Opranusanus KOMIBIOTEPA: yCTPOICTBA

HOHHBIX OTAaCHOCTH U yTPoO3, |BBOJIA-BBIBOJIA, MAMATH (IOCTYI K aMSTH, sSUeiika,

TEXHOJIOTUH |BO3HHUKAIOIIUE B ajzipecausi, CoAepKIUMOe TUSHKH, 3aMKCh, YTCHHE). PeXxnMbI

1 C YUCTOM 9TOM Mponecce aJpecanuu. Hocurenn I/IHQ)OpMaHI/II/I M TCXHUYCCKHUE CPE/ICTBA

OCHOBHBIX JUIA XpaHeHus NaHHbIX. [loHATHE MHGOPMATHUKY; TOHATHE

TpeOOBaHMI UH(DOPMALIMH U ee U3MEPEHHE; KOJINYECTBO U KaYeCTBO

nHpopmanmo uHpopmaruu; HHGOPMALMOHHBIH Npoliece B

HHOM aBTOMAaTH3MPOBaHHBIX cHcTeMax. [Ipenmer u 3amaun

6e3omacHocT nadopmaruku. Uadopmanust n napopmatuka. CTpyKTypa

u Kypca. Ero cBs3b ¢ ApyruMu JUCHUIIIMHAMY Y4€OHOTO TUIaHa.

OcobeHHOCTH ITpeAMETa Kypea.

OIIK.5 311. 3HaTh MeTOABI |AnroputMbl. Tums! anroputMoB. CIIocoOb peaTH3anu: Otuer no DK3aMeH,
U cpencTBa UTEpaLysl U peKypcusl, mapauiesibHas o0paboTka, 71a00paTOpH |BOIPOCHI
MIPOEKTUPOBaHUA  |comporpaMMsl. CBOICTBA PEKYpCUBHBIX aITOPUTMOB. oii pabore  |Nel-25
IIPOrPAMMHOI0 WnudopmannonHbsie TeXHOJIOTHHA MacCHBBI yKa3aTeaed Ha Nel-8, PI'3,
obecrnieueHus CTPOKH. MacCHBHI IENIBIX YHCeT MeTObI TOCTPOCHUS pasmerst

AITOPUTMOB. AJITOPUTMBI IOMCKA B COPTHPOBKH. O1ieHKa Nel-8
3¢ (EeKTHBHOCTH aNTOPUTMOB. METOBI COPTHPOBKH
[Iporpamma Ha sI3BIKE BBICOKOTO YpoBHS. CTpyKTypa
nporpamMmsl Ha si3blke Cu. Jlekcems! si3pika. OCHOBHEBIE
oneparopsl sA3bika. [IpoexTupoBaHMEe aIrOPUTMOB U CTPYKTYP
nanHbIX. Onenka s¢dexruBrocTH [Iponeayps! 1 QyHKIUH.
®ynxuun. OnpeneneHne, 0ObsSBICHHE U BBI30B (QYHKINH B
s3pike Cu. [Tapamerpsr ¢pynknuid. CriocoObl iepeaadu
napametpoB. [lapamerpsl pyHkunn main(). Maccusbl u
¢yskunn. CraHgapTHBIE TUIIBI JaHHBIX. [lepemenHsbIe,
azgpeca, ykazarenu. AnpecHas apudmeruka. MaccuBbl 1
ykazaTtenu. Ccpiiku. THITEI M CTPYKTYPHI JaHHBIX. MaCCHBBI:
YTBEPXKIICHNS O MACCHBaX; 3alMCH. MeTObI OpraHU3aIiN
JaHHBIX. THUIBI JaHHBIX: CKATSIPBI U CTPYKTYPHI (MacCHB,
3aIliCh, CTPYKTypa). YPOBHH OPraHHU3ALNH JaHHBIX.
VYcnosnsle oneparopsl. OnepaTops! nukiaa. OyHKIUH.
Cnoco0blI nepeiauy apaMeTpoB




OIIK.5 y3. ymMeThb MaccuBsl Lensix uncesn IIpoexTupoBaHie anrOpuTMOB U Ortuer no OK3aMeH,
TI0JIE30BATHCS CTPYKTYp AaHHbIX. OtieHka 3¢ dekTnBHOCTH CUMBOJILHBIC mab0paToOpH |BOMPOCHI
HauboJee MacCHUBEHI - CTpoku CTaHIapTHBIC THUIIBI JaHHBIX. oif pabore  |Nel-25
pacnpoctpaneHHbIM | [TepemMeHHbIe, afpeca, yka3aTenu. AnpecHas apupMeTHKa. Nel-8
1 O(DUCHBIMH H Maccussl u ykazarenn. Ccpuikn. CTpyKTypa IporpaMMBbl B
MaTeMaTHYeCKUMH |Kinacchl maMaTi. OOBEKTHI U UX aTpuOyThl. JNpeKTHBEI
aKeTaMu Ipernpoleccopa. Y cloBHbIE onepaTopsl. OnepaTopsl HUKIIA.
TIPUKIIaIHBIX ®ynxunn. CnocoObl nepeaun napameTpoB
porpamMmm
OIIK.5 y4. ymeThb Wndopmanunonnsie Texuosnoruu [lonstue nadopmaruky; PT3, OK3aMeH,
OCYILECTBIIATh MOHSATHE MH(POPMAIIMU U €€ U3MEPEHHUE; KOJIMUECTBO U Pasnenst BOIIPOCHI
TIOUCK Ka4ecTBO MH(pOpMAIMK; HHPOPMAIIMOHHBIN ITPOIIECC B Nel-8 Nel-25
nHdopmanum B aBTOMAaTU3UPOBAHHBIX cucTeMax. Ilpeamer u 3agaun
JIOKAJBHBIX U nHpopmatuku. Madopmarmsa n napopmaTrka. CTpyKTypa
II00aTbHBIX ceTAX |Kypca. Ero cBsA3b ¢ ApyrnMH AMCIMIUIMHAMY y4eOHOTO IIIaHa.
OcoOeHHOCTH IpeIMeTa Kypcea.
OIIK.5 y5. ymMeTh Maccuss nienbix ancesr CHMBOJIBHBIE MACCHBEI - CTPOKH PT3, OK3aMeH,
MIPUMEHSTH CranmapTHBIC TUIIBI AaHHBIX. [lepeMeHHbIe, anpeca, Paznemnst BOTIPOCHI
OCHOBHBIE METO[IBI, |yKa3arenu. AnpecHas apudmernka. Maccussl u ykasaremn.  |Nel-8 Nel-25
CHoCO0bI U Ccputkn.  CTpyKTypa IpOrpaMMBI U KJIaCCHI TAMSITH.
cpezncTBa OOBeKTHI M UX aTpuOyTHL. ANpeKTHBHI Mpenpoueccopa. Turrsl
MOJTy4YEeHHUS, U CTPYKTYpPHI JaHHBIX. MacCUBBI: YTBEP)KJICHHS O MAaCCUBAX;
XpaHEeHHUs U 3anucyu. MeTo/bl OpraHu3allui JaHHBIX. THUIBI JaHHBIX:
nepepaboTKH CKaJsApHI U CTPYKTYpPHI (MAaCCUB, 3allUCh, CTPYKTYpa). YPOBHH
nHdopmanuu ¢ OpraHU3alu{ JaHHBIX.
IIOMOIIBIO
KOMITBIOTEPOB 1
KOMITBIOTEPHBIX
CpencTB
OIIK.5 y8. BIaeTh Maccussl enbix yucen [IpoekTupoBanue aaroputMoB U Otuer no DK3aMeH,
MIEPCOHATBHBIM CTPYKTYp AaHHbIX. Onenka apexTuBHOCTH CUMBOJIBHBIC 71a00paTOpH |BOIPOCHI
KOMIBIOTEPOM KaK |MaccuBHI - cTpoku Oyukimm. CrocoOs! nepenadn oif pabore  |Nel-25
CpENCTBOM napameTpoB Nel-8
yIIpaBJICHUS
nHpopmanuei
OIIK.5 y10. ymetn AnroputMmsbl. Tumsl anroputMoB. CriocoObl peanu3anuu: Otuer no DK3aMeH,
HCTIONB30BaTh UTepanus U peKypcus, mapauieiabHas 00padoTka, 1a00paTOpH |BONPOCH
CIeMaTU3UPOBaHH |comporpaMMbl. CBOICTBA PeKYPCHUBHBIX alTOPHUTMOB. oii pabore  |Nel-25
bl IporpaMMuble  (MaccuBbl yka3aTenei Ha CTpOKU. MacCUBBI LIEIIbIX YUCET Nel-8
CpeACTBa IIpU Meronbl coptupoBku IIpoekTupoBaHue aropuTMoB U
peneHnn CTPYKTYp AaHHbIX. Onienka 3¢dpexrnBHOCTH CUMBOJIBHBIC
IpoeCCHOHANBHBI | MacCHUBBI - CTPOKH Y CJIOBHBIE onepaTopbl. OnepaTopsl UKJIA.
X 33134 @ynxnun. CnocoOsl nepeiaun napaMmeTpoB
OIIK.5 yl1. ymers AnroputMmel. Turbt anroputMoB. CIIoCOOBI peaTn3aIiim: Otuer no DK3aMeH,
UCTIONIb30BaTh UTEpaLysl U peKypcusl, apajuiesibHas 00paboTka, 71a00paTOpH |BOIPOCHI
3JeMEHTapHbIE conporpamMmmbl. CBOHCTBa pEKYPCHUBHBIX aJTOPUTMOB. oif pabore  |Nel-25
HaBBIKU MaccuBsl ykaszaresneil Ha cTpokd. MaccHBBI HENbIX YUCel Nel-8, PT'3,
ITOPUTMHU3AIMH U | MeTObI TOCTPOCHHUS aNTOPUTMOB. AJITOPUTMEI TTIOMCKA 1 paszmerst
pOrpaMMHpOBaHu |copTHpoBKU. OneHka 3¢ (GeKTUBHOCTH alroputMoB. Metonbr | Nel-8
g Ha OJTHOM U3 coptupoBkH IIporpamMmMa Ha S3bIKE BRICOKOTO YPOBHSL.
A3BIKOB BBICOKOTO  |CTpyKTypa mporpaMMsl Ha si3bike Cu. JIekceMsbl s3bIka.
YPOBHSI KaK OcHOBHBIE ONepaTOpPHI SA3bIKA. [IpoeKTHpOBaHKE AITOPUTMOB
CPEICTBO U CTPYKTYp naHHbIX. OueHka a¢dexruBHocTu [Iponenypst n
IIPOrPaMMHOTO ¢ynkyun. Gynkimn. Onpenenenne, 00bSIBICHNE U BHI30B
MOJEIUPOBaHUSA ¢ynkui B sa3bike Cu. [Tapamerpsr ¢pynkimid. CriocoOsl
n3y4aeMbIX nepeaaun napameTpoB. [lapamerpsl GpyHkun main().
00BEKTOB 1 MaccuBsl 1 QyHKIMH. CHMBOJIBHBIE MACCHUBBI - CTPOKH
IIPOLIECCOB CranpapTHble TUITBI TaHHBIX. [lepeMeHHbIe, anpeca,
yKa3zaTenu. AnpecHas apupmMeTrka. MacCuBBI M yKa3aTelH.
Ccpiku.  CTpyKTypa mporpaMMBbI U KITaCCHI TAMSATH.
OOBeKTHI M UX aTpUOyThL. JIMPEKTUBHI TpenpoIieccopa.
Oynkym. Crioco0bI Iepeiadu mapamMeTpoB
OIIK.5 y12. ymetn HNubopmanmonHble TeXHOJIOTHH MacCUBBI yKazaTesei Ha Ot4er o DK3aMeH,
OLIEHUBATh CTpOKH. MaccuBbI LENBIX YUCEN MEeTOIbI COPTHPOBKH 71a00paTOpH |BOIPOCHI
COCTOSIHUE U Oyuknun. CriocoObI IepeIayu mapaMeTpoB oii pabore  |Nel-25
TEHACHIUN Nel-8




pa3BUTHS
nH(OPMAITMOHHBIX
TEXHOJIOTUH U
nH()OPMATHUKH B

COBPEMEHHOM
o01ecTse

OIIK.5 y13. ymers Wudopmanns Ha BHEIIHUX HOcuTeNsx [IpoexTupoBanue PT3, OK3aMeH,
HPOBOJHTH aNTOPUTMOB M CTPYKTYp AaHHBEIX. OnieHka s¢dextuBHOCTH  |Paznensr BOIIPOCHI
o6ubnmorpaduuecky | CrannapTHbele THITH 1aHHBIX. [lepemMeHHEIe, anpeca, Nel-8 Nel-25
0" ykazarenu. AnpecHas apudmeTrka. MacCUBBI M yKa3aTeH.
nHdopmannonHo- |Ccbutku. THIBI U CTPYKTYpHI JaHHBIX. MacCHBBL:
TIOUCKOBYO YTBEPXKIICHNS O MaCCHBaX; 3alMCH. MeTo/bl OpraHu3alin
paboThl, JaHHBIX. TUIBI JaHHBIX: CKAJSPBI U CTPYKTYPHI (MaccuB,

UCIIONB30BATh €€ [3amnch, CTPYKTYypa). YPOBHU OpraHHM3alUH JaHHBIX.
Ppe3yIbTaThl IPH
penieHnu
po¢eCCHOHATHHEI
X 337124 1
oopMIICHHI
Hay4YHBIX TPYIOB

2. MeToauKa OLeHKH 3TanoB (OpMUPOBAHUS KOMIIETEHIMI B pAMKAaX AHCHMILINHBI.
[TpoMexyTouHast aTTecTamys 1Mo AUCIUILINHE MPOBOIUTCS B 1 ceMecTpe - B opMe 3K3aMeHa, KOTOPBIN
HampaBlieH Ha olleHKY copmupoBanHocTu kommeTeHimii OIIK.5.

DK3aMeH NPOBOJUTCS MHCHbMEHHO B COOTBETCTBHUU C TPEOOBAHMSIMH, HU3JIOKCHHBIMH B TACIOPTE
3K3aMEHA.

Kpome toro, copMupoBaHHOCTE KOMIIETEHIIMH MTPOBEPSAETCS MPU MPOBEIACHUH MEPOIPHUATHI TEKYIIETO
KOHTPOJISI, yKa3aHHBIX B Tabmuie 1 pa3aena 1.

B 1 cemectpe 00s3aTenbHBIM ATANlOM TEKYIICH aTTECTAIMH SIBJISCTCS PacueTHO-TpadUUYecKoe 3a/aHue
(PI'3). TpeboBanus k BeinoHeHHIO PI'3, coCTaB U mmpaBuiia OleHKH CPOpMYTHpOBaHbI B macrmopte PI'3.
OO6mue mpaBuia BEICTABICHUS OLEHKH MO AUCIUIUIMHE ONPELISIOTCS 0aIbHO-PEUTUHTOBON CHCTEMOH,
MpUBEICHHON B paboyeii mporpaMMe AUCIUILTHHBL

Ha ocHoBanuu npuBENEHHBIX Jajiee KPUTEPUEB MOXKHO clieJaTh OOIIMK BBIBOJ O CPOPMUPOBAHHOCTH
komrniereHunu OIIK.S, 3a koTopble OTBeUaeT JUCHUILIIMHA, HA Pa3HBbIX YPOBHSX.

O0uas xapakTepucTUKA YPOBHEH 0CBOECHHSI KOMIIETEHIHIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TPEOOBAHUH,
TEOPETHUYECKOE COJIEpKAHNE Kypca OCBOEHO YaCTHUYHO, ITPOOENbl MOTYT HOCHTh CYIIIECTBEHHBIN XapakTep,
HEOoOXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM c(hpOpMUPOBAHBI HE JOCTATOUYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil OOydeHHus y4eOHBIX 3a/JaHUil HE BBIIOJIHEHBI WM
BBITIOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

IloporoBblii. VYpoBeHb BBHINOIHEHUS pabOT oOTBeyaeT OOJBUIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOCHO YaCTHYHO, HO IPOOeNbl He HOCAT CYIECTBEHHOI'0 XapakTepa,
HEOOXOMMbIEe MPAKTUUECKHE HABBIKA PabOThI ¢ OCBOCHHBIM MaTe€pHUaloOM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO IMPEITyCMOTPEHHBIX MPOrpaMMoi 00ydeHHs y4eOHBIX 3a/laHUil BBIMOJIHEHO, HEKOTOPHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OLTMOKaMHU.

ba3oBbIii. ypOBeHL BBITIOJTHCHU A pa60T OTB€Ya€cT BCCM OCHOBHBIM TpC6OBaHI/ISIM, TCOPCTUUYCCKOC
COACPIKAHUC KYypCa OCBOCHO IOJIHOCTBIO, 0e3 HpO6CJ'IOB, HCKOTOPLIC TNPAKTUYCCKHUEC HABBIKU pa6OTBI C
OCBOCHHBIM MaTrc¢puajioM C(I)OpMHpOBaHBI HEAOCTATOYHO, BCC NMPCAYCMOTPCHHBIC IIPOT paMMOﬁ 06y‘-IeHI/ISI
y‘-IC6HBIC 3aJaHus BBIIIOJHCHBI, KQY€CTBO BBIIIOJHCHHUA HU OJHOT'O M3 HUX HC OIICHCHO MHWHHMAJbHBIM
quCJIOM 68.J'IJ'IOB, HCKOTOPBIC U3 BBINTOJHCHHBIX SaﬂaHHﬁ, BO3MOXXHO, COACPIKAT OIIIHNOKH.

IIpoaBuHYTHI. YPOBEHb BBHINOIHEHNS pabOT OTBEYAET BCEM TPEOOBAHMUSIM, TEOPETHUECKOE COJICPIKaHNe
Kypca OCBOEHO MOJHOCTBIO, O€3 MpoOesoB, HE0OX0AUMbIE PAKTUYECKHE HABBIKM PabOThI C OCBOEHHBIM
MaTtepuaioM Cc(hHOpMHUpPOBaAHBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMOi OOydeHusi y4deOHbIe 3alaHus
BBITOJIHEHBI, KAYECTBO MX BBIIMOJIHEHHS OIICHEHO YHCIOM 0aiioB, OJU3KUM K MaKCUMAJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupCcKuii TOCYTapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa aBToMaTU3MPOBAHHBIX CUCTEM YIIPABIICHUS
Kadenpa oOmux u ecTeCTBEHHO-HAyYHBIX TUCIUIUIMH UCTP

IMacnopt 3K3amMeHa
no qucruruibe «Muadopmarukay, 1 cemectp

1. Meroauka oleHKH

DK3aMeH MPOBOAUTCS B MUCBMEHHOM dopme, TIo Ouseram.
buner Gpopmupyercs 1o cieayromeMy npaBuiy:
1. Bompoc BeIOMpaeTcs U3 Auana3zoHa Bonpocos 1-25 (1. 4);
2. 3amada u3 Tabmuipsl 1 (ypoBeHb crioxHOCTH 1);
3. 3amaya u3 Tabmuiel 1 (YpoBeHb CIOKHOCTH 2 Win 3).
B xoze sx3amMeHa nperoiaBareib BIPaBe 3a/1aBaTh CTYACHTY JOMOIHUTEIBHBIC BOITPOCHI M3 OOIIETO
nepeyns (1. 4).

Tabmma 1
YpoBeHb BapuanTtsl 3a1annit
crnoxHoctu/
OLICHKA
1/ 1. Jlan maccuB nenbix uncen A. 3anucath B MaccuB B cHauana Bce dyeTHbIE ynciia

«YIOBJETBO- | U3 MaccuBa A, 3aTeéM BCE HEYETHbIC, B KOHIIE MAacCHBa pPAa3MECTUTh HYJIEBbIC
pUTENBHO» | A1eMeHThl. BriBectn Maccus B

2. BbuuciuTh CyMMYy W KOJIMYECTBO OJJIEMEHTOB MaccuBa A, CTOSIIMX Ha
HEYETHBIX TO3UIIMAX, YMHOKUTH BCE DJIEMEHTHI HA YETHBIX MO3UIUAX HA YUCIIO M,
BBIBECTU HOBBII MacCUB

3. Jlan MaccuB menmeix umcen A. 3ammcath B MacCMB B cHavama Bce
MOJIOKUTEITbHBIE YMCIIa U3 MaccuBa A, 3aT€M BCE OTpULIATEIbHBIE, B KOHIIE MAaCCHBA
pa3MecTUTh HyJIEBbIE AIeMEeHTHI. BriBecT Maccus B

4. JlaH yHoOpsiTOYEHHBIH MO BO3PACTAHUIO MAaccMB A, yAanuTh u3 Hero K-prif
DJIEMEHTY, W BCTaBUTh 3aJaHHOE 4YHCI0 M Tak, 4YTOOBl HE HapyIIWIach
MOCJIeI0BATEIbHOCTD

5. Jlan maccuB 1enbIX uncen A, COCTOSIIMMI M3 yhced KpaTHbIX 3 U 5. 3anucath B
MaccuB B cHauana Bce umcna, KpaTHbIE TOJBKO 3, 3aTE€M BCE 4YMCIA, KpaTHbIE
TOJILKO 5, B KOHIIE MacCHBa Pa3MECTUTh YMCiIa, KpaTHbIe U 3 U 5. BriBecTn MaccuB
B

6. BrIBecTH WHIEKC DIIEMEHTA, CTOSIIETO MOCEPEINHE MEXKTY MAKCUMAILHBIM H
MUHUMAaJIbHBIM 3JIEMEHTAMHU MAacCUBa A, BBIYUCIUTH MOJyCYMMY 3THUX JIEMEHTOB

7. Jlan maccuB 1ienbix uncen A. 3anvcath B MaccuB B cHadana Bce umncia, KoTopbie
SBJISIFOTCSL LIENBIMU KBajipatamu (Hampumep, 25, 64, 49) a, 3arem Bce OcTallbHbIE
aneMeHThl MaccuBa A. BeiBectn maccus B

8. BpruecTh U3 KaXkII0T0O dJIEMEHTa MaccuBa A 3HaYeHHUE MUHIUMAIBHOTO DIIEMEHTA,
WCKJTFOUYMTH U3 HOBOT'O MAaCcCHBA HYJIEBBIC HJIEMEHTHI, BRIBECTH HOBBIM MacCHB H €T0
pa3MepHOCTh

9. Jlan maccuB 1eNbIX umcen A. 3amucarth B MaccuB B cHauama Bce 3JE€MEHTHI,
KOTOpbIE SIBIIIIOTCS MPOCTHIMU uMcnamu (Hampumep, 17, 103, 107) a, 3arem Bce
OCTaJbHBIE AJIeMeHThl MaccuBa A. BeiBectn maccus B

10. HaiiTu 3HaueHre W WHAEKC MaKCHMAJbHOTO DIIEMEHTa CPEIy OTPHUIATEIhHBIX




3JIEMEHTOB MaccuBa A

2/ 1. Hammcath mporpamMmy TpaHCIIOHUPOBAHUSI MATPHIIBI

«xopomo» | 2. YHOpsAouuTh CTPOKM MATPHILIBI 10 BO3PACTAHUIO 3HAYEHUM MX HAUOOJBIIMX
AIIEMEHTOB, C(HOPMHUPOBAB BEKTOP-CTOJIOCI]

3. Jnga 3amaHHONM MaTpuIbl HAMTH CyMMY MOJIOXKHTEIBHBIX M OTPUIATEBHBIX
AIIEMEHTOB TIO K&XJIOW CTPOKE M C(hOPMHUPOBATH M3 ITHX CYMM JIByMEPHBIN MacCHB,
KOTOPBIN BHIBECTH Ha I€YaTh

4. OmpenenuTb, SBISICTCS M 33/IaHHAS [IeJ1ast KBaApaTHas Marpuiia N-To TOopsIKa
CUMMETPUYHON OTHOCHUTEIILHO TJIaBHOW IMaroHan

5. Jlana marpuna pazmepom M*N. IlepectaBuB ee CTpOKH U CTOJIOIEI, JOOUTHCS
TOr0, YTOOBI HAUOOJIBIIHIA SJIEMEHT OKa3aJICsl B BEpXHEM JIEBOM YTIIy

6. DreMeHT MaTpUIIbI SIBIISIETCS CEINIOBOM TOUKOM, €CIIA OH SIBIISICTCS HAUMEHBIITHM
B CBOEH CTPOKE U OJHOBPEMEHHO HaHOOJBIIUM B CBOeM croioue. Jist 3a1aHHOiM
MAaTpPHIIbI HAIeYaTaTh MHJICKCHI BCEX €€ CEIIIOBBIX TOYCK

7. Onpenenuts k - kKomruecTBO "0coOBIX" Ar1eMeHTOB MaTpullbl C, cunuTas 3JIEMEHT
"ocoObIM", ecni OH OOJBIE CYMMBI OCTAIBHBIX 3JEMEHTOB CBOETO CTOJIOIA;
copMUPOBATH MAacCUB U3 OCOOBIX AIIEMEHTOB

8. [lama marpunia M Ha N. IlepectaBuB €€ CTPOKH W CTOJOIBI, TOOUTHCS TOTO,
4T0OBI HAUMEHBIIHI JIEMEHT OKa3aJiCsl B BEPXHEM JIEBOM YTIIy

9. B marpure pazmepom M*N BeIOpaTh 1 BEIBECTH Ha KpPaH CTPOKH, COZIEpIKAIINE
3aganHoe 3HayeHue K

10.3amana matpruna A pazmMepom M*M. UckmounTs 13 He€ CTPOKY | CTONOeI, Ha
NepECeYeHUH KOTOPHIX HAXOIUTCS MUHUMAIIBHBIN JIEMEHT

3/ 1. Onpenenuth (yHKIMIO, KOTOpas COPTHPYET CJOBa B CTPOKE B al(haBUTHOM
«OTIMYHOY» | mopsijke (Mcnonb3oBarh GyHKIMH stremp(); strepy();)

2. Onpenenuts (YHKIMIO, KOTOpash OCTAaBIA€T B CTPOKE TE€ CIIOBA, Nepen
KOTOPBIMH B TOCJICIOBATEIIBHOCTH HAXOMATCS TOJBKO MeHbIMe (1o andaBuTy)
CIIOBA, a 32 HUMH - TOJIBKO OoJIbInme (MCIoNb30BaTh GyHkmu stremp(); strepy();)

3. Omnpenemuth (YHKIHMIO, KOTOpasi yAaiseT M3 CTPOKH MOBTOPHBIC BXOXIICHUS
cioB (Mcnosb30Bath GyHkImH stremp(); strepy();)

4. Onpenemuts (QYHKIMIO, KOTOpasi OCTaBJISET B CTPOKE T€ CJIOBA, KOTOpbIE
BCTPEUAIOTCA B IOCJIEIOBAaTEIbHOCTU TOJBKO OJMH pa3 (UCIOJIb30BATh (PYHKLIUHU
stremp(); strepy();)

5. Ompenenuth (yHKIMIO, KOTOpash CUUTAeT JUIsl KaXAOTro CJOBa YHUCIO €ro
BXOJK/IEHUH B CTPOKY (MCTIOIb30BaTh (PyHKIHIO stremp();)

6. Onpenenuts (PyHKIUIO, KOTOpask OCTaBISIET B CTPOKE T€ CJIOBA, Y KOTOPHIX
OJJMHAKOBBIE «COCEIM», T.€. COBMAAAIOT NpEIbIAyIiee M CIEIyHollee CloBa
(ucrronb3oBath Gynkmuu stremp(); strepy();)

7. Onpenenuts (YHKIHMIO, KOTOpas NEpPEeBOpauMBaeT KaKIAO€ CJIOBO B CTPOKE
HA00OpOT, COXpaHss IOCIIENOBATEIFHOCTh — PA3leNUTENCH MEXKIY CIOBaMHU
(ucronb30Bath PyHKIHIO strrev();)

8. Ompenenuth (QYHKINIO, KOTOpask OCTaBISIET B CTPOKE TE CJIOBA, B KOTOPHBIX
MOBTOPHO BCTPEYAETCs MEPBBIM CUMBOJ ciloBa (MCMONB30BaTh (GyHKImMH strchr();
strepy();)

9. Omnpenenuts (YHKIMIO, KOTOpas UCKIIIOYAET U3 CTPOKU CIIOBA, COMEpIKAIMe
3a7aHHyI0 OYKBY (Mcmonb3oBaTh GyHkimu strehr(); strepy();)

10. Onpenenuth QyHKLMIO, KOTOpasi YBEJIMUYMBACT JUTMHBI BCEX CIIOB B CTpoke 10 N
CHMBOJIOB, TyOJIMPYsI TIOCIIEAHIO OYKBY, ryie N — JUTHHA CaMOoro JUTMHHOTO CIIOBA
B CTpOKe (MCToNb30BaTh (pyHKIMIO strlen();)

B Tteuenne cemecrpa ABaXKABI IIPOBOIUTCS IPOMEXYTOUYHAs arTecTalys I10 JAUCLUILIMHE:
TecTupoBaHue Ha 7 U 12 yueOHbIX Henensx (KoHTpoibHble Henenu). [Ipumepsr Tecta Nel u Tecta



Ne2 npusenens! B npuioxkenusx k @OC.

®Dopma IK3aMeHAMOHHOI0 OujIeTa
HOBOCHUBUPCKUI FOCY}Z[APCTBEHHI)II71 TEXHUYECKUW YHUBEPCUTET
®Daxynprer ABTD

Buaer Ne 10
K 9K3aMeHy 1Mo aucuuiuinae «MHbopmarrukay

1. [lepemennsie azpeca, cchliku. Onepanuu co cebiikamu. [Ipumepsi.

2. HaiiTi 3HaueHHe ¥ UHAEKC MAaKCUMAIILHOT'O JIEMEHTA CPEH OTPULIATEIbHBIX 3JIEMEHTOB MacCHBa
A.

3. B marpuine pazmepom M*N BbeIOpaThb M BBIBECTH Ha KpaH CTPOKH, COJIEpIKaIlue 3aJaHHOE
3HaueHue K (ypoBeHb CI0KHOCTH 2).

YTBepxkaaro: 3aB. Kadeapoi npodeccop I'pud M.T.
(moamnuce)

(mara)

2. Kputepuu oneHku

OTBeT Ha 3K3aMEHAIMOHHBIN OMJIET CUMTACTCS] HEY/I0BJIE€TBOPUTEILHBIM, €CITU CTYICHT HE JaeT
OTBETa Ha BOIPOC U HE MOXKET PEIIUTh 3a/1a4y YPOBHS CIIOKHOCTH 1, olleHKa coctaBisier 24-49
OaJLIoB.

OtBer Ha 5SK3aMEHALMOHHBIM OWJIET 3aCUUTHIBACTCA HAa MOPOrOBOM YPOBHE, €CIH CTYACHT
MIOJTHOCTBIO CHPABWIICS C TEOPETHYSCKHM BOIPOCOM M PEIIWII 33/a4y  YPOBHS CIIOKHOCTH 1,
OTBETHJI Ha JIOTIOJTHUTENILHBIE BOMPOCHI, OlleHKa cocTapisieT 50-66 6amnos.

OTBeT Ha 3K3aMCHAIIMOHHBIN OUJICT 3aCUMTHIBACTCS Ha 6230BOM YPOBHE, €CITH CTYACHT MOJHOCTHIO
CIPABHJICS C TEOPETUYECKUM BOIPOCOM, PEIIUII 33/1a4y YPOBHS CIOKHOCTH 1 M 2, OTBETWJ Ha
JIOTIOJTHUTEITFHBIE BOIIPOCHI, OTICHKA coCcTaBJsieT 67-86 Oaios.

OTBer Ha SK3aMEHAIOHHBIA OWIIET 3aCUMTHIBACTCS HAa MPOABHHYTOM YpPOBHE, €CIH CTYACHT
MIOJTHOCTBIO CIPABHIICS C TEOPSTHUYSCKHM BOIIPOCOM, PEIIFJI 337a4y  YPOBHS CIIOKHOCTH | u 3,
OTBETHJI Ha JIOTIOJTHUTENLHBIE BOMPOCHI, OlleHKa cocTapmsieT 87-100 6annos.

3. IIkana oueHku

B o61eit ornieHke Mo AUCHUIUIMHE 3K3aMEHALMOHHBIE OAIbl YYUTHIBAIOTCS B COOTBETCTBUU C
IpaBUJIaMu OAJUIbHO-PEUTUHIOBOM CHCTEMBI, ITpUBeIeHHbIMY B Tabnuie 2.
Tab6muma 2
bamn bann
MAaKCHUMaJIbHbI| MUHUMAJIbHBIN

Bunb! yueOHOI NesTeNbHOCTH

OrniepaTopbl OnucaHus. YCIOBHBIE onepartop. TepHapHas
orepanusi.

Oneparops! nukiIa. Oneparopsl Nepeaayn ynpaBIeHHUs.
Oneparop-nepexioyarens. [lepeuncisiemble TUIIBL

MaccuBBI LIEIBIX YHCEL.

CHMBOJIbHBIE MAaCCHBBI — CTPOKH.

'Ykazarenu.

QOO W|©] W
WlWlWIN|O1] N




J[BymMepHBIC MaCCUBBI — MATPHIIBI. 3 2
MaccuBbI yKazaTene. 10 6
MaccuBbl CTpYKTYp. CTPYKTYphI TaHHBIX B OMHAPHBIX (aiiiax. 12 8
TexcToBbie (halbl. 5 3
PI'3 10 5

DK3aMeH 40 20

Htoro Gannos 100 62

B tabmuie 3 npeacrasnena mkana nepexonaa ot 100 - GaTbHOM MIKaIbl K CUCTEME OIEHOK
ECTS u k TpaguiimoHHON 1TKaJIe OI[CHOK.

Tabmuua 3
Hwnanazon Ouetika TpanunuronHas (4-ypoBHeBast)
OaJoB ECTS 1IKaJa OleHKU
perUTHHTA
A+(97)
90-100 A(94)
A-(90) OTIIUYHO
B+(87)
80-89 B(84) 3AYTCHO
(I?;((%(;)) XOPOIIO
70-79 C(74)
C-(70) YIOBJIETBOPUTEIHHO
D+(67)
60-69 D(64)
D-(60) YIIOBJIETBOPUTEILHO 3a4TEHO
50-59 E
25-49 FX
0-24 F HEYJIOBIETBOPUTENHHO HE 324TEHO

4. Bompocsl Kk 3k3aMeHy 1o aucuuninie « Angopmarukay
1. Ipeamer u 33124 HHHOPMATUKH.
2. Nndopmarms u mHPOpMaTHKa. THIIBI OCHOBHBIX ONEpAliii C JAHHBIMH.
3. Ympasnstouue ctpyktypsl: {IUKJIBIL, LIETIOYKA nu BETBJIEHHME.
4. Komno3unuu 0a30BbIX CTPYKTYp. [IpudnHbI HCTIOIB30BaHUS 0a30BBIX CTPYKTYP.
5. Ympasnstouue cTpykTypbl: [IOAITPOT'PAMMEL. [TapameTpsl noanporpaMm.
6. Ompenenenne u Bb3oB [IOJAIIPOTPAMM. ®opmanbHble W (aKTHYECKHE TTapameTpEhl.
[TprunHEI HCIIOJIB30BAHNS.
7. Ctpykrypa nporpaMMmsbl Ha si3blke Cu. OCHOBHBIE JIEKCEMBI s13bIKa. [IpuMepshi.
8. Ompenenenue, o0bsBIEHUE U BbI30B (DyHKIMH B si3bike Cu. [Ipumepsl.
9. Cnoco0OsI nepenaun mapameTpoB B pyHKIMH B si3b1ke Cu. [IpumMepsr.
10. Tuns! naHHBIX. OCHOBHBIE IPUHIUIIBI KOHIIETIIIMYA TUIIOB JAHHBIX.
11. TIpocreiimue Tunsl aHHBIX. CTaHIAPTHBIC TUTIHI JAHHBIX B s13bIKe CH.
12. Cocrasuble Tunsl naHHbix: MACCHUBEI. [IpenmymiectBa MmaccuBoOB.
13. Ilepemennsbie agpeca, ykazarenu. Onepaunu ¢ ykazatenasimu. [Ipumepsl.
14. Ilepemennsle aapeca, ccbulkd. Onepanuu co ccbuikamu. [Ipumepsl.
15. Maccussbl ykazarenei. [Ipeumyimectsa, HegoctaTku. [Ipumepsr
16. Cocrasnbie Tunsl faHHbIX: CTPYKTVYPDBI. Onepanuu co ctpykTypamu.
17. MaccuBsl cTpykTyp. CXOACTBa U OTJIMYMS MacCUBa U CTPYKTYphL. [Ipumepsl.



18. ®@ynkuuu u MaccuBbl. CiocoObI Iepeiadn B Ka4yeCTBE apaMeTPOB U BO3BpaTa 3HAYCHHUS.

19. Crpykrypsl u dyaknun. CriocoOsI epeaun B Ka4eCTBE apaMeTPOB U BO3BpaTa 3HAYCHUSI.
20. Tuns! anroputmos. IIpumepsi.

21. Cnioco0sI peanu3anuu anroputMoB: Uteparus u Pekypcus

22. CBONICTBa PEKYPCUBHBIX aJITOPUTMOB.

23. MeTonbl MOCTPOCHUS aITrOpUTMOB: MeTon «Pa3nensii u BaacTByi» u meton OOpaTHOrO
poxo/a.

24. Metoasl MOCTPOCHHS alropuTMOB: Meroxa IlociemoBarenbHbIX NPUOIMKEHUH W METOJ
Hauckopeiimero crycka.

25. Metonbl mocTpoeHusi anroputmoB: Meton Ilomcka c¢ Bo3BpaToM W MeToj Breigenenus

HOaIeIeH.



denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET

Kadenpa aBToMaTU3UPOBAHHBIX CUCTEM YIIPABIICHUS
Kadenpa obmux u ectecCTBEHHO-HAYYHBIX AUCHUIUIMH UCTP

IMacnopr
pacyeTHO-rpagu4ecKoro 3aganust (padorb)

no qucturuimne «Muadopmarukay, 1 cemectp
1. MeToanka OLEHKH
B pamkax pacueTHO-TpauuecKoro 3aJaHus MO JUCUUIUINHE CTYCHT:

BBIOMPAET CTPYKTYPHI JaHHBIX;
NPOCKTHPYET HaOOp PyHKIHIA;
pa3pabaThIBaeT MOJIb30BATEILCKUIT HHTEpdEIiC.

[1pu BBIMONHEHUN pacyeTHO-TPapHUUYECKOro 3aaHus CTY/ICHT:

@opmyrupyem MOCTAaHOBKY 3aJa4H;

onpedensem. CXeMy HEpapXWH MPOrPaMMHBIX MOJyJel, (pyHKIHOHAJIbHOE OIHMCAaHUE
Ka)kJIOTO MOJIYJIs, BXO/JIHBIE/BBIXOHBIC TAHHBIC,

8b16Upaem CTPYKTYPHI TaHHBIX, (HOPMAThI JaHHBIX;

cmpoum OI0K-CXeMbl 0000IIEHHBIX AITOPUTMOB

oyeHugaem CTETICHb CICTIJICHUS U CBSI3HOCTH MOJTYJICH;

KOAMPYET, OTIKUBAET U TECTUPYET MPOrpamMmy,

ananusupyem pe3yibTaThl IPOCKTUPOBAHUS, KOJUPOBAHUS, OTIAKN U TECTUPOBAHUS,
cocmasnsem pacueTHO-MOSICHUTENIbHYIO0 3amucKy oO0bvemom 30-40 crpanu.

IIEHTGJILHOCTL oﬁyqammerocsl N KPUTEPHUH OLICHKH €€ KadeCTBa HA OCHOBHBIX 3Tamnax

BbInoJHenus PI'3

Tabmuma 1
Makec.

Oran | [lestenbHOCTh 00yYaroImerocs e Kpurepuu kauecta
Br16op 3ananus. 5 CBOEBPEMEHHOCTD BBIOOpA,
Onucanue NOCTaHOBKH 3a/1a4H. MOJTHOTA CUCTEMHOI'0 OMMCAHUS
OmpeneneHne W YTBEPKICHUE CXEMBI | O CBOEBPEMEHHOCTD — 2,
MepapXuM MPOrpaMMHBIX MOJTyJIeH PaBUIBHOCTH - 3
OyHKIMOHAIBHOE OINUCaHuEe Kaxjaoro | 15 CBOEBPEMEHHOCTh — 5,
MOJyJIsl, OIpe/elieHue BXOJHOH U NPaBUIBHOCTh, YHUBEPCAIHLHOCTh
BBIXOJTHOW MH(POPMALIUU -10
Onucanue CTPYKTYp naHHbIx. | 20 CBOEBPEMEHHOCTH — 5,
[TocTpoeHne OIOK-CXEM aJrOPUTMOB. YHUBEPCAIBHOCTh — 15
OmeHka CLEIUIEHUS M CBSI3HOCTH
MOTYJICH.

Pazpabotka unrepeiica, nporpammuas | 15 CBOEBPEMEHHOCTh — 5, KauecTBO
peanuzanus uHTepdeiica — 10

Otnazaka, TeCcTHpOBaHHE Mporpammsl. | 15 e KauecTBo TecTupoBanus — 5;
AHanu3 mporecca MPOEKTHUPOBAHUA, e CBOEBPEMEHHOCTh—D;
KOJMPOBaHUS, TECTUPOBAHUS e VHHBepCaIbHOCTH- 5
IPOTPaMMBEI.




7 OdopmieHne MoSCHUTENbHON 3amucku | 15 JIOTUYHOCTh, CBA3HOCTH, TOJHOTA
OINHUCaHMs pabOTHI

8 ammra PI'3 10 Ka4eCTBO TMpE3eHTallukn — D,
Ka4eCTBO JIOKJIAJIA - O

Hroro 100

B 3aBucMMOCTH OT KOJHMYECTBa Ha6paHHbIX 6aHHOB 3a BBIIIOJIHCHUC COOTBCTCTBYIOIIUX
9TANOB KypcoBasi paboTa OICHMBACTCs cieayromm obpasom: 85-100 6amior — oriamuHo (10
OayioB B 001IeH oneHke no aucuuiuinae), 70-84 6amioB — xopoio (8 6amioB B 00IIel olieHKe
1o TUCHUIUIHHE), 45-69 — yn10oBIeTBOPUTEIBHO (5 0aUIOB B 00IIEH OIICHKE 1O TUCIUIUIHHE), <
45 6a/uIoB WM OTCYTCTBHE PabOTAIOIIEr0 MPOrPAMMHOTO MPOJYKTa — HEeY/I0BJIE€TBOPUTEIbHO
(2 6ayia B 001IIEH OIEHKE 1O JUCIUTLINHE).

2. Kpurepun ouenku

» Pabora cunraercs He BbIMOJTHEHHOM, €CITH BBIIIOJIHEHBI HE Bce yacTu PI'3, oTCyTCTBYET ATallb
BeinosiHeHus PI'3 co 2 1o 8, orieHka cocTaBigeT 2 6ajia.

» PaGota cuuraercs BBIIOJIHEHHOW HAa MOPOrOBOM YpOBHE, eciu 4acTd PI'3 BbIONHEHB! HE B
MIOJTHOM 00beMe: OTCYTCTBYIOT 4 1 6 3Tansl BeimonHeHus PI'3, onienka cocrasisier 5 6ayuios.

* PaGoTa cunTaeTcsi BHIMOJHEHHON HA 0230BOM ypOBHE, €CJIM BBIMIOJHEHBI BCE ATaIlbl, HO 4 U 5
ATaIlbl BHIMOHEHBI HEd(P(PEKTUBHO, OIIEHKA COCTABIISACT 8 OAJIIOB.

* PaGoTa cuMTaeTcs BBIIOJTHCHHOH HA MPOJABHUHYTOM YPOBHE, €CJIM BCE JTallbl BHITIOJIHCHBI B
noyiHoM o0beme u 3ammTa PI'3 mponuta ycneniHo, onenka cocrasisier 10 6amwios.

3. IIkaJua oueHku

B o6meli onenke no gucuumiinHe O6amibl 3a PI'3 yunuThIBaroTCs B COOTBETCTBHH C IPaBHIAMU
0aJUTbHO-PEUTHHTOBOM CUCTEMBI, IPUBEICHHBIMU B Ta0IHUIIC 2.

Tabmuma 2
Ne Buz yue6HOM JeATeIbHOCTH 1(\3/;?11;
1 [labopatopusie paboTsr Nel-8. 50
3 [pI3 o
4  [Dx3zamen 70
Toro 100

Tabnua cooTBeTCTBHS OAIUIOB, TPAIUIIMOHHOW OIeHKH U OykBeHHOM oreHkn ECTS npuBeneHa B
paboueii nporpaMme JUCIMILUIAHBL.

4. IlpumepHblii nepeyensb Tem PI'3

1. 3apmano Bpewms B yacax U MUHYyTax. OnpenenuTp, yepe3 CKOJIbKO MUHYT YacoBasi 1 MUHYTHas
cTpenku 0yayT o6pa3zoBsiBaTh yrou B 90 rpaaycos.

2. 3amaHo BpeMs B Yyacax W MUHyTax. OTnpesenuTh, 4epe3 CKOIBKO MUHYT 9acoBasi © MUHYTHAs
CTpesiku OyayT 0Opa3oBbIBaTh Yo B 45 rpaaycos.

3. Hammcartpe mporpammy mepeBojia yucesn U3 apadCKoW 3alucl B pUMCKYto 3amuck: | — 1,V — 5,

X-10, L -50, C-100, D-500, M —1000.

Hanucats nporpammy nepeBoja yuciia u3 puUMCKOM 3aIIiCcH B apabCKyIo.

5. Haneuaraiite K-Tyro cTerneHp OCHOBaHHMS N B IECATUYHOW CUCTEME CUHMCIICHUS, HarpuMmep, K
= 50, n = 2, pesymprar 2 0 = 1125899906842624 (3HAaUeHHE XpaHUTCA B CHMBOJIHHOM
MacCCHBE - CTPOKE).

6. HameuartaiiTe K-Tyt0 cTereHb OCHOBaHHUS N B BOCBMEPUYHON CHCTEME CUUCIICHHUS, HAIIPUMED,

>



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

k = 18, n = 13, pesymsrar 13 ® = 464506265330317722471 (3HaueHHe XpaHWUTCS B
CHMBOJILHOM MAacCCHUBE - CTPOKE).

Haneuaraiite K-Tyro cTemeHb OocHOBaHMS N B MICCTHAALATEPUYHON CHCTEME CUMCIICHUS,
nanpumep, K = 23, n = 12, pesynbsrar 23 12 = DEE56725F06E5C71 (3HaueHHue XpaHUTCS B
CHMBOJILHOM MAacCCHUBE - CTPOKE).

Co3narh TaOMUIIBI CIIOXKEHUS W YMHOXKeHHS st 12,14,16 - HaauarepuyHOM CHCTEMBI
CUMCIICHUS, TPOJAEMOHCTPUPOBATh paboTy ¢ Tabmumamu. [Ipy yMHOXXEHHWU BBIBOJHUTH
3HAYCHHS IPOMEKYTOUHBIX PE3YJIbTATOB (CIaraeMbix).

Co31aTh TaOJIUIIBI CIIOKEHUS U YMHOXKEHUS 11 N - pUYHOM cucTteMbl curcieHus (N = 3...9),
MPOJEMOHCTPUPOBaTh paboTy ¢ Tabmuuamu. I[Ipu yMHOXEHHHM BBIBOJWUTH 3HAYCHUS
MIPOMEKYTOUHBIX PE3YyJIbTAaTOB (ClIaraeMbIX).

HanedaraTh Ha sKpaHe CIIOKEHHE M YMHOXKEHHE «CTOJIOHMKOM» ABYX YHCEN, 33/IaHHBIX B
NIECTHAIIATCPUIHON cHucTeMe cuucieHus (0e3 mepeBofa B JICCATUYHYIO CHCTEMY
CUMCJICHHS ).

Hamewarates Ha SKpaHe CIOXEHHE M YMHOXXCHHE «CTOJOMKOM» JBYX YHCEI, 33/IaHHBIX B
BOCHMEPUYHOMN cucTeMe cuuciienus (6e3 nepeBojia B AECATUYHYIO CUCTEMY CUUCIICHHUS).
CnoxuTh 1Ba uucia, 3allMCaHHBIE B PUMCKOH cucteme cuucieHus (0e3 mepeBona B
JNECATUYHYIO CUCTEMY CUUCIICHHS).

Haiitu pa3HOCTB ABYX 4mcel, 3alMCaHHBIX B PUMCKON cHCTeMe cuuciieHus (6e3 mepeBona B
JNECATUYHYIO CUCTEMY CUUCIICHHS).

Hamneuarats Ha 5KpaHe CIIOKEHUE U YMHOXEHUE «CTOJIOUKOMY JIBYX JTMHHBIX IEJIBIX YUCEI
(3HaUeHUE YKCcia XPAaHUTCS. B CUMBOJIBHOM MaccuBe - cTpoke). [Ipu yMHOXEHUM BBIBOAUTH
3HAYCHHS IPOMEKYTOUHBIX PE3YJIHTATOB (CIaracMbix).

Hanummre mnporpaMMmy, KOTOpash TO3BOJSIET OCYIIECTBUTH CJIOXKEHHE, BBIYUTAHUE,
YMHOXXEHHE W JEJICHHE /i JJIMHHBIX LEJIbIX YHCeN (3HAYCHHE 4YHCIa XPAHUTCS B
CHUMBOJIbHOM MacCHBE - CTPOKE).

Hamumure mnporpamMmy, KoTopasi TIO3BOJIAET OCYIIECTBUTh CIIOKCHHE, BBIYMTAHHE,
YMHOXEHHE U JeNIeHUe JJs JUIMHHBIX 1eiblx uncen (3HaueHne YMCJIIA xpaHutcs B MaccuBe
nenbix yucen — kaxaas uudpa UACIIA xpaHUTCS B OTACIBHOM 3JIEMEHTE MACCHBA LEJIBIX
quCeN).

Hamummre mnporpamMmy, KoTOpasi TIO3BOJIAET OCYIIECTBUTH CIIOKCHHE, BBIYUTAHHE,
YMHOXEHHE U JeNIeHUe A JUIMHHBIX 1eiblx uncen (3HaueHne YMCJIIA xpaHuTcs B MaccuBe
HEeIbIX 4YHceNnl — Kaxzable NeBaATh paszpsanoB UMCJIIA XxpaHATCs B OTIEIBHOM DJIEMEHTE
MacCHBa IIeNIbIX YHCEeN).

Onpenenutb, UMEIOT JIM OOIIME TOUYKU O8e NIOCKUe ueypbl — TPEYTOJIbHUK C 3aJaHHBIMU
KOOpJMHATaMHU €r0 BEPILMH U KPYT 3aJIaHHOTO paJryca C IIEHTPOM B Havajie KOOpAUHAT.
Onpenenutb, CKOJIbKO OOIIMX TOYEK HMEIOT nepumemp TPEyroJbHUKA C 3aJaHHbIMU
KOOpJMHATAMHU €r0 BEPILHH U OKPY>KHOCTb 33/IaHHOTO pajiyca.

ABTOMOP(GHBIMU HA3BIBAIOTCSl 4YKCIIA, KOTOPBIE COJEPKATCs B TOCIETHUX pa3psiax HMX
KBaJpaTa, HalpuUMep, IECATHUYHBIE YHCIA: 5% = 25, 25% = 625. ABTOMOp(dHBIE UYnCIa
CYIIECTBYIOT B CHUCTEME CUHCIICHUS, OCHOBAaHHE N KOTOPOM HE JOJKHO OBITh MPOCTHIM
YUCIIOM WM ero crerneHbio (N = 6,9,10,12,14...). CocTaBbTe aaropuT™M HaxoxaeHus K
aBTOMOP(HBIX YUCEN B 33JAHHOW CUCTEME CUMCIICHUSI.



1 cemectp I[IPEJ] TECT Nel

JlonoyiHuTe onpeneneHusi (B 3aganusax 1-20)
. B moBceaHeBHOI XKM3HU MBI UCIIOJIb3yEM CUCTEMY CUUCIICHUS.
310 CUCTEMA CUHMCIICHHUS.
JlaHHbIE 1 KOMAH]Ibl BHYTPY KOMITBIOTEPA XPAHSTCS B KOJIE.
3. Bocbmepuunas wu 3aMuch €CTh KOMMAakTHas (opma
BHYTPEHHETO MPEJICTABIICHUS YUCEN.
HanMenbimm agpecyeMbIM y4acTKOM MaMSITH SIBJISIETCS :
Llenpie yncna XpaHsATCA B BUJE 3HAKA U aOCOJIIOTHOTO 3HAYCHUS WM
yucnua 1o 1.
6. Camplii cTrapmuii OUT OOBIYHO SBJISETCS 3HAKOBBIM, OCTAJIbHBIE HA3BIBAIOTCS

e

no

o B

7. I[eﬁCTBHTeHBHbIC quciia XpaHATCA B BHAC ABYX MHCJIBIX YHUCCI:
u

8. KommbioTepHasi mepeMeHHass — 3TO MECTOIOJIOKEHUE B MaMSITH
IUISl XpaHEHUST JAHHBIX TUIIA.

9. Jlannbie MoryT ObITh MH(pOpPMAIMEH, BBOJUMOMN MOJb30BATEIIEM,
pe3yJabTaTOM BBIYMCICHUN WIIA pe3yJabTaTOM HEKOTOPO
omepauu.

10./lnanazoH 3HAYEHUN BEIUYHMH - BEJIMYMH OT MHUHHUMAJIBHOTO [0

MaKCHUMAaJBbHOTO, KOTOpBIﬁ MOJKET OBITh INpCaACTaBJICH B 34aJdHHOM KOJIMYCCTBC

11.JIekcemsr - CIIOBapH SI3bIKA.

12 51361k C pacro3HaéT JIEKCEMBI IIIECTH TUIIOB: KITIOUEBHIE CIIOBA, ,
KOHCTaHTBI, CTPOKOBBIU JINTEPAI, , 3HAKU MPETTMHAHMUSL.

13.KnroueBbIMH Ha3BIBAIOTCS CIIOBA, JUTSA CIICIUAJIBHBIX 1IEJICH,

KOTOPBIE HE JIOJDKHBI UCIIOJIB30BATHCS B KAUECTBE .
14.Jlns ompeneneHns OCHOBHBIX THIIOB JAHHBIX HCIOJIB3YIOTCS CIACAYIOIINE KITFOUYCBBIC
CJIOBa: (cuMBoOJBHBIN), Short (kopoTkuii menblit), INt (1enblii),
(mmubBIA  tensnid), float  (BermmecTBeHHBIH), (BELIECTBEHHBIM
C YJIBOGHHOH TOYHOCTHIO) ...
15.aunuanu3upoBath  MEPEMEHHYI0  3HAYUT  MPUCBOUTH €€  crernududeckoe
cpa3zy mociieé TOTrO, Kak TOJIbKO TepeMeHHas

Co3/JaHa.
16. Kirouesie ciosa Signed wu unsigned ykaseiBaroT Kak
CTapIvii OUT MEPEMEHHOM.
17.1lepemennas m000ro THUMA MOXKET OBITh OOBSABJICHA Kak HeMoAU(pUIUpyeMas

C TOMOIIIBIO KJIIOYEBOTO CJIOBA , OHA Ha3bIBaETCA :
18.0OmepaTopsl ONPEACIAIOT ACHCTBUS U BBITIOJIHEHUS 3TUX JCHCTBUU
B IIPOrpaMMe.
19.0mnepaTopbl MOXHO pa3AeiUTh HAa 5 TPyMI: ONUCAHUS, , Tiepenaydu
, BBI30BA , IIlyCTOM OIEPaTOop.
20.Crioco0b!I yIIydIIIeHHs] YUTAEMOCTH TTPOTPAMM:
o MMEH TIePEMEHHBIX U (YHKIIHI;
® HCIIOJIb30BAHUE ;
® CIOJIb30BAaHHE 1L OTACJIEHUS OJHOW YacTu

(GyHKIIMH, COOTBETCTBYIOIIEH HEKOTOPOMY CEMaHTHYECKOMY OJIOKY, OT APYTroi;
® 3aIUCh KAXI0TO Ha OTJIEJIbHOM CTpPOKE.




Bbi0epure 6ce BepHble yTBepkAeHUs (HA30BUTE OYKBBI)

21. baiit — 370:

A. equnuiia u3MepeHusi THGOpMalluu;

B. MunumaneHbIi pazmep (aitna;

C. cocraBastolas MalllMHHOTO CJIOBA, MOJIYCJIOBA;

D. 8 our;

E. yuacTok mamsTH, HE UMEIOLIUN IPAHUIL.

OtBeT
Bri0epure eepubiit oTBeT (B 331aHusIX 22,23 )(Ha30BUTE OYKBHI)

22. Kuitobai — 1o

A. 1020 6aiiToB;

B. 1000 6aiiToB;

C. 1021 Oaiir;

D. 1024 oGaiita;

E. 1/10 Mera0aiira.

OtBer .
23. [lpu crnenyromieit 3anucu
if (5> 3) onepartop_1;
else
onepaTop_2;
ornepartop_3;
8LINOJIHAMCS ONEPAMopbl.
A. Tonbko oneparop 1; E. Oneparopsi 1, 2;
B. Omnepatopsr 1 — 3; F. Tonbko oneparop 3;
C. Omepartopsr 2, 3; G. Omeparopsr 1, 3.
D. Tonbko oneparop 2;
OtBer .
24.YcTaHOBHTE COOTBETCTBHE

O0o3HauyeHue OJIOKOB HanmMmenoBanue 0JIOKOB

MyCK — OCTAHOB

npoyecc

BBO/I-BBIBO/I

peuterue

Mo U UKaIus

pecypc

G mmooOw>

IIpEIOIPEACIICHHBIN
IIpo1eCcC

0o

H. wuauano-koney

|. moukn

OtBet 1 2 3 4 5 6




YcraHoBuTe cOOTBEeTCTBHE (B 3a/1aHUsX 25,26)

25.
Ha3nauenue KoMmoHeHThI
A. xmaBumatypa
B. wblmb
1) MuHnManbHBIA HA0Op YCTPONUCTB, HEOOXOAUMBIX C. ckaHep
JUTsl pabOThl KOMITBIOTEPA. D. wmomeM
2) JIOTIONHUTENBHBIE YCTPOWCTBA, MMOIKIIOYaEMbIC E.  cucremubiit 610k
K KOMITBIOTEDY. F.  npunTep
G. wmoHHTOD
H. mxolicTuk
Otser 1) 2)
26.
OmnepaTopsl [Tpumepni
1. IUKII ¢ TOCTYCIIOBHUEM A. if(a>b) min=Db;else...
2. YCIIOBHBII B. switch (ch) { case '0":...}
3. IMKIJI ¢ TapaMeTpoM C. while (k-- > 0) f = f*k;
4. Bo3BpaT u3 QyHKUUH D. do {f=f*k;k--;} while (k>0);
5. mepexoja K CleayIolel uTepaiun E. for(f=1;k>0;f=1f*k, k --);
Hena F. return,
6. mepexrovaTenb G. break:
1. 01 U3 a .
BRIROA TS I H. continue;
8. IUKII C IpeIyCIOBUEM
Otser 1 2 3 4 5 6 7 8

Broi0epute éepnuiii oTBeT (B 3a0aHusX 27,28)(Ha30BUTE OYKBY)

27.B onepaTopHoii 3anucu
if (n = =5) onepaTop_1;
else
onepaTop_2;
(n = =5) sensiemcs:

COwx>

ecau N He paBHO 5, U "1OXkHO", ecau N paBHO 5.

JIOTUYECKUM BBIPa)KEHUEM, KOTOPOE TPUHUMAET 3HAYEHUE "MCTUHHO";

JIOTUYECKUM BbIpaK€HUEM, KOTOPOE MPUCBAaUBAET NEPEMEHHON N 3HAUEHHE 5;
JIOTUYECKUM BBIpaKEHHUEM, KOTOPOE MPUHUMAET 3HAYCHHE "UCTUHHO" 1100 "10XKHO";
JIOTUYECKUM BBIPOXKEHUEM, KOTOPOE MIPUHUMAET 3HAaUeHUE "MCTUHHO",

OTBeT .

28.Vcnonb3oBanue onepaTopa break HemomycTuMo B CeIyOIIEH 3aKCH:

A. for (Bblpl; BbIp2; BbIP3) B.

{

onepatopl; onepatop2;
if (ycnosue) break;
onepaTop3;

}

while (BblpaxkeHne)
onepartopl;
onepaTop2;
if (ycnosue) break;
onepaTop 3;

C. do
{

if (ycnosue) break;
else onepatop;
} while (BbipaxkeHue);

OTBET .




Bobi0epure gepnwiii oTBet (B 3a1aHuax 29-31)(HazoBute OYyKBY)
29. 1 ctpoku «B Gaiite 8 OUT.» BhIIENAETCS 00BEM MaMSITH, PaBHBIN:

A. 16 6aliTOB;
B. 15 GaiiTos;
C. 128 6ur;
D. 17 6aiitos.
OtBer .
30. UICTHHHBIM SIBIISETCS! BRIPAKECHUE —
A. ((5>3)&&(4==T7))
B. ((4!=7)&&(5<=3))
C. ((6==7) || (5<=9))
D. ((5>=7) || (3!=3))
OtBer .

31.Maccus — 3T0:
MHOKCCTBO IICPCMCHHBIX OJHOT'O THUIIA,
00JIaCTh AMSITH C OJHAM HMEHEM, COJIeprKalllas HECKOJIbKO 3HAUCHHUI OJJHOTO THIIa,
HECKOJILKO IIEPEMEHHBIX Pa3HOIo THIIA,
00JIaCTh AaMSITH C OJHUM HMEHEM, COMIEepsKalllas HECKOJIBKO 3HAUYCHHUI PAa3HOTO THIIA;
MOCJIE0BATEILHOCTE YUCEN, COAEPIKAIIMXCS B ITOCIEI0BATEIILHBIX SUYCHKAX ITAMSITH.
OtBer .
Broi0epute Hegepublit oTBeT (B 3a1anusax 32,33 )(HazoBUTE OYKBY)
32. becKOHEYHBIE [TUKJIIBI
A. while (5 !'=5) puts ("End line");
B. for (i =1; i >=0; i + i) puts ("End line");
C. dof puts ("End line");} while(5= =5);

moow»

OtBer .
33.Crioco0bl ompesiesieHns CTPOKH
A. char strl[] = "Crpoka N21";
B. char *str_2 [2] = {"CTtpoka 1", "Ctpoka 2"};
C. char *Str3 = "cTpoka 3";
D. #define String "cTpoka 1"
E. charstring[] = {'S, 't’, ', V', 'n’, 'g’, \0" };
OtBer .
34. YcTaHoBHTE COOTBETCTBHE
TexkcTsl mporpamMm Pe3ynbpTaThl paboThl
1. #include <stdio.h> A 0123
#include <conio.h>
void main() B. 3
{
for (inti=0;i<=3;i++); C. 2
printf ("%d ", i); D. 4
g}etChO; E. 012
2. #include <stdio.h> A 10234
void main()
{ B. 32014
int a[5] = {3,2,0,1,4},
b[5] = {3,2,0,1,4}" C. 10324
for (inti=0;i<5;i++) D. 02431
grintf ("%d ", a[b[i]l]); E 10243

OrBer1l 2
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1. Eciu C — 310 A3BIK, TO €CTH JIM Y HET'O CBOMU CJIOBA M CIIOBOCOUYETAHUS?

2. IloueMy Bce mporpaMMbl HAUMHAIOTCS C OJTHOM U TOM YK€ CTPOYKHU?

3. Poap 3uaka # ? Korma BBoamutTca #? Urto Takoe IUPEKTHBEL, Ipenporeccop, komruwagrop? Kak ouu
CBSI3aHbI?

4. Kak B nporpaMmMeE MOXHO IIPOBEPUTH, YTO BBOJAMMOEC YHCJIO ABJIACTCA HaTVDaJIbeIM?

5. UmeeTcs 3aa4a, B KOTOPOU TDC6VCTC${ OIIpeACINTh, PACITIOJIOXKCHBI JIU HI/Id)DI)I B 3a11MCH HATYPAJILHOI'O
qucjia CUMMCTPUYHBIM 06Da3OM. Kak M0KHO OIIpeIeIuTh KOJIUYECTBO Pa3psIOB B yucie?

6.Kakne MOMEHTEI BayKHO VYECTh IIPH 00BABICHUU IIEPEMEHHBIX ?

7. Korna ynorpebiisieres int main(), a korna void main()?

8. Kakue TUIIbI JaHHBIX HauOoJIee YacTo HCIIOJIB3YIOTCS B MporpaMmax? YeM oHU OTIMYArOTCA?

9. YUto Ttakoe dyukuums printf()? s yero ona HyxHa?

10. JTnist yero npeanasznaueHa yakuums scanf()? Yto 03HAYAr0T CUMBOJIBI B KABBIUKAX U IOCJE 3HaKa &7

11. Yo o3Hauaer 3anucey max = (b> a)? b:a; B mporpamme?

12. Yto Takoe ykasarenb? st uero Hy)KHEbI yKazaTeau?

13. MOKHO J11 BBIIIOJHATE KaKUE — JIH0O OoIiepanuu C VK&?;&TCJI?[MPI? Ecmu Ja, TO €CTh JIH OI‘DaHI/I‘IGHI/ISI?

14. Yem oTiIMUaeTcs CChIIKA OT yKa3aTemus?

15. Yro Takoe aapec, agpecarms?

16. list uero wyskHa onepatus new? Kak ¢ Hel orepupoBaTh?

17. CyIiecTBVIOT JIM APYIHME€ CHOCOObl HWHUIIMAIM3ANMKA VKa3zarels (KpoMe BBIUIECIEHHS VYacTKa
IMHAMHYECKON ITaMsITH U IIPUCBOEHUS ee aapeca ykasareinr)? Kakue?

18. Yto Takoe Oa3zoBble kKoHCTpYVKIMKU? Jig yero oun HyxkHBI? Kakue ObIBaroT 0a30BbIE KOHCTPYKIINM?
Yro Takoe ciuenosanue?

19. YUto cobo#i nmpeacrasisieT 6a30Basg KOHCTPYKIINS BETBICHUE?

20. Yro npencrasisier co0oi 0a3oBasi KOHCTPYKIHAS AKI?

21. Kak Y3HaTh, 4YTO IIEPE€Ja HAMH IIMKJI HWIH, YTO €TO0 H€06XOI[I/IMO HCIO0JIL30BaTh? YTO 3HAYUT OHUKIT C
OOCTYCJIIOBHEM, C HDe,Z[VCJ'IOBI/ICM? W3 4ero cocTout I_[I/IKJ'I?

22. Kak BBIJIIAWUT MUKJ C IIPETYCIOBUEM?

23. Kak BBINNIAAUT UK C IIOCTYCIOBUEM?

24. Kak y3HaTh, uTo ayuiie npumednTts while miau do while?

25. CyuiecTBYeT JH Kako-HUOVYIb BUA 3anucy nukia, kpome while u do while?

26. Yto o3HaugaeT dhpasza, YTO Omeparopsl IIMKIA B3aUMO3aMEHIEMBI?

27. B Kakux cirydasx 3amuchiBaeTcs return, B KAKUX €ro He HaJ0 IPUMEHSThH?

28. Yto Takoe goto?

29. Yro Takoe continue, break?

30. JI1s yero HyKeH 3HaK “:”?

31. Kakoli TUII TaHHBIX UCIIOAB3YETCs IPU padoTe ¢ CUMBOJIAMU?

32. Kakum 00pa3oM KOMOBIOTEDP BOCIIPUHUMAET M 00pa0aThIBAET CUMBOJIBI?

33.Kakum 00pa3zoM MOKHO IIpeo0pa30oBaTh CTPOUYHBIE JIATUHCKHUE OYKBEI B IPOIIMCHBIE?

34. Yto 0o01Iero 1 B YeM pasiinuis Mexay dvakmmsamu printf u puts?

35. Kakue cyIecTBYIOT JUPEKTUBEI?
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36. Yo Takoe switch?

37. Yto Takoe pexypcus?

38. Kak mocrynarT, ecad B OporpaMMe HeoOX0oAuMoO padoTrarb HE € OAHUM OOBEKTOM, a ¢
[IOCJEI0BATENBLHOCTHIO 00BEKTOB?

39. Kak MOKHO ITOACYNUTATH KOJIUYECTBO MOJIOKUTEIBHBIX DJIEMEHTOB MacCcHuBa?

40. Kakum O6D330M MOKHO OCYIISCTBHTH IOJCYET CYMMBI HOJI0KHUTSIBHBIX YJIEMCHTOB MacCcHBa?

41. Kak HaiiTu HOMEp MaKCHUMAaJILHOT'O DJIEMEHTA B MacCcuBe?

42. Yto Ha3BIBAETCS JUHAMHYECKOMN IaMIThI0, TMHAMHUYESCKMM MacCHBOM?

43. Kakum 06D830M MOKHO HanucaTb IporpaMmy, BIYHMCIIAIONIYIO OIIPCACIIUTCIIb KBaZ[DaTHOfI MaTpHUIibl
BTOpPOIO HODHZ[Ka? Kakxum O6D&30M BOO6HI€ MOXHO Da6OTaTb C MaTDI/H_[aMI/I?

44. Kak MOkHO IIOMEHITh MECTAMH 3JIEMEHTHI MACCUBA, YTOOBI OKA3aJI0Ch, YTO IMOCIEAVIOLIUNA DJIEMEHT
00JIBlIIE IPEABLIYIIETO?

45. Kak HaliTH HOMEP MaKCHUMAaJIbHOI'0 DJIEMEHTA B MacCUBE?

46. B kaKkOM IIOPSIAKE BHIMOJHIIOTCS OIIEpallMy B BRIPAKCHUHM? MOKHO JIM U3MEHUTH 3TOT MOPSIJIOK?

47. Kakue omepaimu OTHOCATCS K Jornueckum? JUIs 4ero oHu HYKHBI?

48. I yero Hy»KHO pasaelieHue IporpaMM 0o GyHKIUIM?

49. ] yero HyKHBI COPTUPOBKH, KAKUMHU OHHM ObIBaroT? YTo Takoe Kiroy?

50. YUto Takoe COPTUPOBKA METOJIOM “‘Iy3bIpbKa’?
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1. Ecnun C — 370 A3bIK, TO €CTb JIN Y HEro CBOU CrioBa U crioBoco4veTtaHusa?

B sTOoM s3bIKE, Kak ¥ B JIFOOOM JPYroM, €CTh CBOM CJIOBA, KOTOPHIE Ha3bIBAIOTCS
JICKCEMaMHU, CIIOBOCOYETAHUsI, HA3bIBAEMBIE BBRIPAKCHUSIMH U TIPEIOKCHHS — OTIEPATOPBHI.
JlexceMbl 00pa3yrOTCsT W3 CHMBOJIOB, BBIPQXKCHHS — W3 JIGKCEM W CHMBOJIOB,
OTepaToOphl — U3 CUMBOJIOB, BEIPAKCHHUH U JICKCEM.
AndaBuT 3TOr0 s3bIKa (OCHOBHBIC HEACITUMBIC 3HAKH, C IOMOIIBI0 KOTOPBIX
MUIITYTCSI BCE TEKCTHI HA SI3BIKE) COCTOUT HU3:
- TIPOITMCHBIX, CTPOYHBIX OYKB JIATHHCKOTO SI3bIKA U 3HAKA MMOUYECPKUBAHUS;
- apabckux mudp ot 0 10 9;
- CIIeIMATBHBIX 3HaKOB (Hanpumep, [ ], (), %, # u 1.1.);
- IPOOEIIBHBIX CUMBOJIOB.
N3 aTrx “OyKB” COCTABIISIOTCS “CIOBA” — JIEKCEMBI, KOTOPBIC Pa3IeisIOTCS Ha :
- uaeHTudukaTops! (MMeHa 00bekToB), Hanmpumep: SYMBOL, imia u T.1.;
- KIIIOYEBBIC ClIOBa (MACHTH(UKATOPHI, UMEIONHNE 0C000€ 3HAYEHUE I KOMITUJISITOPA).
Hanpumep, for, while, else u T.1.;
- 3HaKW omnepanuid (oAuH wWiIK 00Jiee€ CHMBOJIOB, ONPENEISAIOMIUX JCHCTBUE Ha
onepaHnaMH). Hampumep, +, * >SHUT.OL
- KOHCTAHTHI (HEU3MEHSAEMbIE BETUUNHBI);
- paznenurenu (( ), <., 57, ¢ °)
BripaxkeHust COCTOAT U3 ONEepaHi0B, 3HAKOB orepanuid u ckoook. [Ipumepsr:
(at7)/6
X&&yl||!z
(@*sin(x)-1.05e4)/((2*k+2)*(2*k+3))

2. Noyemy Bce nporpaMmmMbl HAYMHAKOTCSA C OAHOWN U TOM XKe CTPOYKN?

Bce nporpammMbl HaunmHaroTes co cTpoku:  #include <stdio.h>.

#include Ha3bIBaeTcsi ITUPEKTUBOM mpernpoueccopa. OHa BCTaBISIET COACPKUMOE
yKa3aHHOTO (¢aiina B Ty TOUKY UCXOAHOTO (haiina, rjie OHa 3amrcaHa.
stdio.h siBnsieTcs 3aronoBoYHBIM (aiiaoMm i GyHKIMI BBOAa M BbIBoAA B sizbike C, K
KOTOPBIM OTHOCSITCS, Harpumep, printf (BBIBOAMT CTpOKy mapameTpoB), scanf (BBOIUT
CTPOKY THapaMeTpoB) T.A. A Tak Kak JAEWCTBYIOIIas NIporpamMma Bpsi[ JH MOXKET
CyIllecTBOBaTh 03 (PYHKIIMK BBOJAA W BBIBOJIA (KaK MHA4e OYJET OCYIIECTBIATHCS CBSI3b
MEXK]ly TMOJIb30BATEIEM U MPOrpaMMoii?) TO, ClieIOBATENIbHO, cTpoka #include <stdio.h>
HeoOxouMa.
#include — 3TO TpocTelIee CpeACTBO OOSCIICUCHHS COTJIACOBAaHHOCTH OOBSIBICHUUA B
paznmuuHbix (aitnax. JupekTuBa oOecreunBaeT BKJIIOUYEHHME B HUX HHGOOpMauu o
MOJIb30BATEILCKOM HMHTep(delice U3 3arojoBOYHBIX (aiioB (kpome <Stdio.hy 3to moryr
ObITh, Hampumep, <conio.hy, «math.hy (3aronoBounslid (aiin, coaepaliuii MPOTOTHIIHI
MaTeMaTUYeCKUX (DYHKIIH).

3. Ponb 3Haka # ? Korma BBogutca #? YTO Takoe AUPEKTUBLI, npenpoueccop,
komnunaTtop? Kak oHu cBsAizaHbI?

Bce nupekTrBbI mpenpoiieccopa HAUMHAKOTCS CO 3HaKa #.

[Tpumep: #include <stdio.h>.

[Ipemnpornieccop — 3To niepBas paza KOMIUIATOPA.
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Komnunsitop — 310 006cmykuBaroias nmporpaMMa, KoTopasi OCyIIECTBISIET IEPEBO]
MpOrpaMMBbl € $I3bIKa TNPOTPAMMHPOBAHHMS Ha MAIIWHHBIA SI3bIK (SI3BIK, TMOHSTHBIN
npoueccopy). [Ipenporeccop BbINONHAET AUPEKTUBBI (MHCTPYKLIMH).

JIMpEKTUBBI TOJDKHBI HAYMHATBCA C CHMBOJIA #, IEpell KOTOPBIM B CTPOKE MOTYT
HaXOAUTHCA TOJIBKO POOETbHBIE CUMBOJIBI.

[locne BBINOIHEHHUS IIPENPOLECCOPOM AUPEKTUB, TEKCT IIPOrpaMMBbI IIOCTYIIAET Ha
BXOJ KOMIWIATOPA, KOTOPBIA BBIAENAET JIEKCEMbl (MUHUMAJIbHbIE €IMHUIBI s3bIKA
IPOrpaMMHUPOBAHUs), a 3aTE€M PAaCIO3HAET BBIPAKEHUS U ONEPATOPbI, MOCTPOCHHBIE U3
ATUX JeKceM. [Ipu 3TOM KOMIUIATOpP ONpEAENsieT CUHTAKCHYECKUE OIIMOKU M, €CIIh UX
HET, CTPOUT OOBEKTHBIM MOAyJb. Jlamee KOMIOHOBIIMK (QOPMUPYET HCIOTHIEMBIN
MOAYJb MPOTPaMMBbI, NOJAKIOYAas K OOBEKTHOMY MOJIYJIO APYrHe OOBEKTHBIE MOJYIJIH.
Ecnu nporpamMma coCTOUT M3 HECKOJIBKUX UCXOAHBIX (DaiiyioB, TO OHM KOMITUIUPYIOTCS 110
OTZIETBHOCTH M OOBEIUHSIOTCS HA ATarle KOMIOHOBKH.

4. Kak B nporpammMme MOXHO NpoBepuUTb, YTO BBOAUMOE YUCIIO ABMNSIeTCA HaTyparnbHbIM?

HarypanbHble unciia — 4yucia, ¢ MOMOIIbI0O KOTOPBIX MOXHO OCYIIECTBUTH CYET
npeaMeToB. CrnenoBaTenbHO, B 3alIMCH IPOTrpaMMBbl HaJI0 OTPa3UTh, YTO BBEICHHOE YHUCIIO
ABJISIETCS LIEJIBIM, U OHO OOJIbIIIE HYJIS.

Crnenatb 3T0 MOKHO HECKOJIBKUMU CIIOCOOaMU:

1. Mcnone3ys 0e33HaKOBBIN THIT JaHHBIX UNSigned int.
2. I1onp3ysCh clenyronIen 3alUChIO:

const int min = 1, max = 32767;

unsigned int n;

do

{

printf("Beeaun uncno B avanasoHe oT %d ao %d", min, max);
scanf("%u", &n);

}

while ((n < min) || (n > max));

B aToif 3ammcu roBOopuUTCS O TOM, YTO TpOrpamMMa BBIMOJTHSAETCS TOJBKO TOTJA,
KOIJIa BBEJCHHOE 4MCI0 N Oombine Hyns u < 32767 (32767 — 3T0 BepXHss I'paHHIA
3HAYEHMH LIeJ0ro TuMa int co 3HaKoM).

5. UmeeTca 3apava, B KOTOpOM TpebyeTcA onpeaenvutb, pacnonoXeHbl nu uudpbl B
3anucu HaTypanbHOro 4Yumcna CUMMETPUYHbIM obpa3oMm. Kak MoOXHO onpeaenutb
KOJINYeCTBO pa3psaaoB B uucne?

KosmmuecTBO pa3psaoB 4yuciia MOXKHO OHNPEACIUTh, IMOJb3YSICh CIEAYHOLIEH
byHKIHEH
int Razriad_chisla (long n)

{
int k=1;
while ((n/(long) pow (10, k)) >0) k++;
return k;

by

B osroit ¢pynkumu K — kommuecTBO paspsmoB, N — camo uyucio. ukn moacyera
pa3psAa0oB HauMHAETCS ¢ 1 (YUCIO pa3psIoB HE MOXKET ObITh MEHBINE 1) U MpomOIKAeTCs
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710 TEX IOp, ITOKa BBITIOJIHACTCS YCIIOBUE, YTO YacTHOE yucia N u 10 B ctenenn K 6obie
HYJIA. IToka »TO YCJIOBHC CO6JIIOI[8,€TC$I, k IMOCJICAOBATCIIbHO YBCIIMYMUBACTCA Ha CAUMHUIY
(omepamust mHKpeMmeHT). Korga 3To yciioBHe nepectaeT BBIMOJHATHCSA, TO BO3BpAIaeTCs
IMOJTYYCHHOC 3HAYCHHUC K.

6.Kakne MOMeHTbI BaXXHO y4ecTb NpU 06 bABNEHUN NepeMeHHbIX?

Kaxnas mepeMeHHass JODKHA OBITh OOBSIBICHA, WHAY€ KOMITAJISATOP BBIIACT
OIIHOKY.

[lepemMeHHBIE OOBSIBIAIOTCS B JIFOOOM MECT€ MPOrpaMMbI, HO 00S3aTeNbHO J0 WX
ucnosib30Banusa. OOBIYHO OOBSABISAIOTCS B Hauaje PyHKIMU, Cpa3y 3a 3ar0JIOBKOM.

[Ipumep:

void Mini_Max (int Array [], int size, int &max)
{

int count = 0, sum = 0;

by

Wnentudukatop — 3TO UM MPOrpaMMHOTO o0bekTta. OH MOXET COCTOSTh W3
JaTUHCKUX OyKB, M(p M 3HAKOB nmoauepkuBaHuss. Ho nepBbIM CUMBOJIOM 00s3aTEIBHO
noJkHA ObITh OykBa. [IpoOebl BHYTPU MMEH HE JIOMYCKAIOTCS, BMECTO HHUX HCITOJIB3YETCS
3HaK MOTYCPKUBAHUSL.

Hampuwmep: int a b;- svenpasunsHo. int a_b;-npaBuibHO.

KommumnsaTop paziauyaer MpPOMUCHBIE M CTPOYHBIC OYKBBI, TTOITOMY, €CIH BMECTO
SIMBOL, oOwsBneHHOro BHavaje, HamedataTh Simbol wmm symbol, To kommwmisTop
BBIJIACT OMIMOKY, TaK Kak HEe OOHApPY>KUT 3TH MMeEHa. Taxke MAeHTUDUKATOP HE AOJDKEH
COBMAJAaTh C KIIOYEBBIMU CJOBaMU. He pexkoMeHayeTcss HauWHaTh HMs CO 3HaKa
MOTYEPKUBAHUSL.

Pemenue mro0bIX 3a1a4 cielyeT HaYMHATH C ONMKCAHHS TOTO, KaKUe MepeMeHHbIE
HaM MOHAI00STCS, HO MHOTAA MTPUXOJUTCS UX AOOABIISATH 110 X0y PEIICHUS 3a/1aUH.

[lpumep: OOBSABUTH TEpEeMEHHBIE, HEOOXOAWMBIC /IS BBIYMCICHHS CTOMMOCTH
MMOKYIKH, COCTOSILIEN U3 HECKOJIBKUX TE€TPAIeN U OJHOM KHUTHU
float Cena_T, Cena_Kn; // tun float, T.x. neHsI TeTpaseli U KHUTU MOTYT OBITH IPOOHBIM
YHCIIOM
int kol_T; //int, T.x. KOJIMYECTBO TETpaicii MOXKET OBITH TOJBKO IEJTBIM YHCIIOM

7. Korpa ynoTtpebnsietcs int main(), a korga void main()?

®ynkus main() — sto ¢yHKIMs, Onarogaps KOTOPOW HAYMHAET OCYHICCTBISTHCS
NENCTBUE IPOrpaMMBbl. be3 Hee mporpaMma He 3aIyCTUTCS.
Ecmu ¢yukuus main() moiydaer mapaMeTpbl W BO3BpallacT pe3yjbTaT, TO OHA
o0BsaBIIsICTCA int main ().
[Tpumepom Takoil mporpamMmbl MOKET MOCIY>KUTh IPOrpaMma, 3alpalinBaomas y
M0JIb30BATEJS YUMCIIO U BBIBOJSIIAS €0 HA KPaH.
#include <stdio.h>
int main ()
{
inti;
printf ( "Beeaute uncno: ");
scanf ("%d", &i);
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printf ( "Bbl BBenu uncno %d, cnacubo!”, i);
return 0O;

}

B tom cnywae, ecnu QyHKIMSA MainN He MOJyYaeT MapaMeTpbl ¥ HE BO3BpallacT
pe3yJabTar, To oHa oOBsABIseTCs: void main ().

IIporpamMmma ¢ wucnons3oBaHueM Vvoid main() MOXKET BBIMIAAECTh CIEAYIOLIUM
obpazom:
#include <stdio.h>
# include <conio.h>
void main ()

{

printf ("Mpuset!");
getch ();

b

8. Kakue Tunbl paHHbIX HauMbonee 4YacTo MCNONbL3YHTCA B nporpammax? Yem oHu
oTnuyaroTcAa?

[Toxanyit, HanboJIee YacTo UCMob3yroTcs Trbl int u float.

Tum int — nenourcaeHHbI THI JaHHBIX. OH MOXET OBITh UCIOJIB30BaH, HAIIPUMED,
B ClIy4yae, €Clu MEpPEeMEHHOW NPHUCBAaUBAETCAd KOJMYECTBO YEro Jubo, WIH B JHOOOM
npyrom ciaydae. Korna B 3aaue ykazaHo, 4TO YMCJIO JOJKHO OBITh IIEJIBIM.

Hanpumep, ecnu tpedyercs oOBSIBUTH MEPEMEHHbIE, HEOOXOIUMBIE JIJISl MOJCYETa
OOIIIero KOJMYeCTBAa TOKYIOK, €CITH MPUOOPETEHO HECKOJIbKO KHHT M HECKOJIBKO
OTKPBITOK. 3aIUCh:

inta=0,b =0;// KOINY4ECTBO MOKET OBITh TOJBKO IIEJI0NH BEIUINHOM.

Tun float — Tun ¢ mnaBaromedt Toukoii. OH KCIONIB3YeTCs, KOTIa JAHHOE YHCIIO HITH
MpEANoIaraéMblii pe3yJibTaT MOTYT OBITh JPOOHBIMH.

Hampumep, ecnu  TpeOyercss OOBSABUTH TIEPEMEHHBIC, HEOOXOJIUMBIC IS
BBIYHMCIICHUS TUIONIA/IA TTPSIMOYTOJIbHUKA, TO 3aMMKUCh OyAET BBITJISIICTh TAK:

float a, b, s;// mupuHa, MIMHA U TIONIA/Ib MOTYT OBITh TPOOHBIMHU YHUCIIAMHU.

OTH TUTIBI PA3JIMYAIOTCS TMANIa30HOM 3HAUYCHUA

g tuna float on: 3.4 e-38...3.4e+38,

a JuIs THTa INt 3aBUCHUT OT CrIeU(PHUKATOPOB.

Tak, eciu ero crerudukarop — long, To on 3anumaet auana3on ot (-2147483647)
no +2147483647, a ecnu short — ot (-32767) no +32767.

Taxxe, onn pasznudarorcs pasmepom. Tum float 3anumaer 4 Garita. Pasmep tuna int
HE OIpPEAeNseTCS CTaHIapTOM, a 3aBUCUT OT KOMITBIOTEpA M KOMITHJIATOpPA (MOXET
3aHUMAaTh 2 Uiy 4 Oaiita).

OTnMyaroTCs 3T TUMBI M BHYTPEHHUM TIPEJICTaBIICHHEM B KOMIIbIOTepe. Bemnmumna
tuna IiNt mpeacTaBacHa Kak [ejI0e YKCI0 B JBOMYHOM Koje, a BennduHa tumna float Oymer
COCTOATDH U3 JIBYX YaCTEW: MAHTUCCHI U TIOPSJIKA.

Benwuuna tuna int moxeT ObITh niepeBezicHa B T float 6e3 morepu TouHOCTH, TTPH
nepesojie ke u3 tumna float B Tum int TogyHOCTH MOKET OBITH MOTEpsiHA (OyIACeT MOTEepsHA
JpOoOHAast 4acTh).
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9. Yto Takoe cdbyHkuua printf()? Ona yero oHa Hy>XHa?

Oyukmwms printf() — GyHKIMS BBIBOIA Ha SKpaH MOHUTOpA COOOIICHUI M 3HAUYCHUH
NEPEMEHHBIX, a TaK Kak 0e3 3TOro HEBO3MOJKHA HHMKakas IMporpamma, To (yHKIHS dTa
OYCHb Ba)KHA U UCTIOJIB3YETCS BO BCEX MPOTrpaMMax.

[TepBeiM TapaMeTpoM 3TOM (DYHKIIMU SIBIISETCS CTpOKa BBIBOJA, OMPEACIISIONIas
BBIBOJMMBIA TEKCT UM (popMaT BBIBOJIa 3HAYCHUM IMEPEMEHHBIX, KOTOPBIN 3a7aeTcs MpH
MOMOIIM  cHenu@uKaTtopoB  MpeoOpa3oBaHUs  MOCIEIOBATEILHOCTH  CHMBOJIOB,
HAYMHAIOIIMXCS ¢ CUMBOJIa %.

Hawnbonee gacto ucnonb3zyemMble crieliuuKaTOPHI:

% d - @It BBIBOZIA LIENBIX CO 3HAKOM

% U - g1 BEIBOJA O€33HAKOBEIX IICIIBIX;

% f - g BEIBOIA JPOOHBIX, B BHJIE YMCIIA C TUIABAIOIICH TOUKOH.

CyImiecTByIOT oOmpe/eieHHbIE COYETaHUS CHUMBOJIOB, O3HAYAOIINE BBIOTHCHHUE
OTIpEJIeICHHBIX JIeHCcTBHIA: “ \N” — HOBas CcTpoKa, "\t" — Tadymsmus, u T.].

[Ipumep: 3amucath (parMeHT MOpPOrpaMMbl, MOJCYUTHIBAIOUIEH KOJIMYECTBO
MTOKYIIOK, €CJIM KYTUICHO HECKOJBKO UTPYIIECK U HECKOJIBKO KHIKEK (BBIBOJISAIINM HA SKpaH
rapaMeTpbl, BBOJIUMBIC ITOJIH30BATEIIEM ).

printf "fa=%d b =%d,” a, b); // rie a — KOIMUECTBO UIPYIIIEK,

b — KOJIMYECTBO KHIKEK.

3anucarh (pparMeHT IMPOTpaMMbl, BBIBOJAIICH Ha SKpaH IapaMeTphbl, BBOIUMBIC
M10JIb30BaTeNIeM, HEOOXOAUMBIC /IS BBIUUCIICHHS TUIOMIAIN MIPSIMOYTOJIbHHIKA ;

printf "a =% f b=%f,"a,b); //a —mupuna, b— nmuna

printf ("Ya = % f b = %f \n”, a, b); // mocie BBOJga 3THX MapaMETPOB Kypcop
MIEPEBOIMUTCS HA CIEAYIONIYIO CTPOKY.

10. ina 4ero npeaHasHavyeHa pyHKumsa scanf()? YTto o3Ha4yarOT CMMBOJbI B KaBblYKax U
nocne 3Haka &?

dyukuus scanf() npeanasHayeHa IjIst BBOA HCXOMAHBIX JAHHBIX C KIIABUATYPHI.

[TepBbIM mapamerpom yHkimu scanf() sieiseTcst ynpaisiomias CTpoKa.

VYpapisitomasi CTpoKa — 3TO CIIUCOK CIEU(UKATOPOB, 3aKIFOYCHHBIX B KaBBIUKH:

%d - 11 BBOZA IIENBIX YHCE,

%f - 1y BBOJA IPOOHBIX YKCET,

%U — 1119 BBOJIA 1EJIBIX O€33HAKOBBIX YMCEIT,

%C — U1 BBOJIa CHMBOJIA,

%S — 17151 BBOJIA CTPOKH.

OcranbHble MapaMeTpbl — ajipeca MEPEMEHHbBIX, 3HAUEHUSI KOTOPBIX JOJIKHBI OBITh
BBeJICHBI. TUITMYHON OMMOKON SBJISIETCS UCIOJb30BaHUE UMEHH IIEPEMEHHOM, B TO BpEMS
KaK JOJDKEH OBITh WCMOJB30BaH ajpec (KCTaTh, KOMIWISATOP OTy OIMHOKY He
0OHapy>KUBAET).

[Tpumep:

Hamucate wWHCTpyKIMIO, KOTOpas oOecneYrBaeT BBOJ 3HAYEHUW JAPOOHBIX
IIEPEMEHHBIX a u D:

scanf ("%f %f “, &a, &b);

T.x. mepeMeHHbIe MO YCIOBUIO JOJDKHBI OBITH APOOHOTO THIMA, TO HUCIOIB3YETCS
cnenugukarop %f, 3anucek &a, &b o3Havaer, 4To KCMONIBL3YIOTCS aipeca MEPEeMEHHbBIX a U
b, a He camMu 3TH TIEpEMEHHEIE.
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OOBsIBUTH HEOOXOIMMBIE TIEPEMEHHBIE M HAMMMCATh WHCTPYKIIUU BBOJA MCXOJIHBIX
JNAHHBIX JJIS1 TIPOrpaMMBbl BBIYMCIICHUS CTOMMOCTH ITOKYIIKH, COCTOSIIIEN M3 HECKOJIbKUX
TETpaJe U KapaHJaleu.

float c_tetr, c_kar; // nena terpaau u kapaHjaaiia

int n_tetr, n_kar; // xomnuecTtBO TETpaJCH U KapaHaaleu

printf ("BeeguTe ueHy n konnyectso \n %);

printf ("TeTpaan:");

scanf ("%f %d", &ctetr, &ntetr);

printf ("KapaHgawn:”);

scanf (“%f %d", &ckar, &nkar);

T.K. leHa MOXeET OBbITh JAPOOHBIM YHCIIOM, TO HCIOJb3yeTcs: %f, T.K. KoaudecTBO
MOJKET OBITh TOJIBKO LIEIBIM YKCIIOM, TO UCITONIb3yeTcs %od.

3aronoBouHblid Qaitn s Gyskiuu scanf() - stdio.h, T.e. B mporpamme, rme
UCIIOIb3yeTCcss 3Ta  (QyHKIMs, o00sA3aTeabHO JOJDKHA B Hadajle OBITh CTpOKa
#include<stdio.h>.

11. Y7o o3Ha4aeT 3anucb max = (b> a)? b:a; B nporpamme?

#include «<stdio.h>

int main ()

{

inta =11, b =4, max;

max=(b>a)?b: a;

printf ("max = % d", max);

return 0O;

b

B sTo0l#i mporpaMmMe IpuUCyTCTBYeT TepHapHas onepanus (? ;). HaspiBaeTcst oHa Tak
MOTOMY, 4YTO B HEH NPUCYTCTBYET TpU ONEpaHna W ee oOumi Bua: omepang_1?
omepaHa_2: onepaHm_3.

[lepBbiii omepaHj paccMaTpUBAETCS C TOUKU 3pEHUS WCTUHHOCTH (BEpHO - true,
HeBepHo - false). Ecau pesynbraT BeIUHCICHHS - tfUE, TO pe3ysbTaTOM BCEH Omepaluu
OyzeT 3HaueHHe BTOPOTro omnepan/a, a eciu false — to Tperbero.

B nanHo# 3amaue Ha skpaH Oynet BbiBeaeHo 'max = 11", t.k. 11 Gounbie 4.

[To-gpyromy 3Ty nporpaMmy MOKHO 3alIUCaTh TaK:

#include <stdio.h>

int main ()

{

inta =11, b = 4, max;

if (b >a) max = b;

else max = a;
printf ("max = %d", max);

return 0O;

}

12. Y1o Takoe ykasaTenb? [1nA 4yero HyXHbl yKaszatenu?

[lepenaBaTh JaHHBIE MOXHO JABYMSI CITOCOOAMMU:

1. co3maBath B KaXIOW TOYKE MPOrPaMMbI KOIHIO TEX IaHHBIX, KOTOPHIC
HE00X0aMMO 00pabaThIBaTh:

2. mepenaBath HHGOPMAITUIO O TOM, TJI¢ B TAMSTH PACIIONIOXKCHBI JTAHHBIC.
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EctecTBenHO, BTOpOI cioco0 yao0Hee, a 3aluch MOTy4aeTcsl KOMITAKTHEE.

VYka3zarenem Ha3bIBaeTCs MepeMeHHas, cojepxaiias THGOPMALIMIO O PACIIOIOKEHUU
B MaMATU JPYroil MepeMEHHOH, T.e. yKa3zaTelu NpelHa3HauyeHbl JJI1 XPAHEHHs aIpecoB
obOnacteit mamsaru. CrenoBaTelbHO, OCHOBHAsI olepalus IJis yKas3aTelsh — KOCBEHHOE
oOpalieHue K Toi MepeMeHHOM, aipec KOTOPOil OH COACPIKUT.

Nmeercs crienuanbHas onepanus "*", KoTopas 03HayaeT Mepexoji OT MepeMEHHOM-
yKazareqs K TOM NEepeMEeHHOM, Ha KOTOpYyI OHa ccbuiaercs. s gocTtyna K BETUYHMHE,
aZipec KOTOpOM XpaHUTCS B yKa3aTese, MPUMEHSETCS orepaius pa3bIMEHOBAHUS.

IIpumep:

char a, *b = new char; /* BbICIICHHE MAMATH TOJ yKa3areidb M JTUHAMUYCCKYIO

nepeMeHHyto tuma char*/

*b = "A;

a = *b; /| nmpucBocHHE 3HAYCHUS OOCHM MTEPEMEHHBIM.

[TocnenoBaTeabHOCTh IEUCTBUS C YKA3aTEISIMU CIIEIyIOIas:

1. Onpenenenue "ykazyeMbIX' MEPEeMEHHBIX U IEPEMEHHOM yKa3aTes:

int a, x =50;
int * p;

2. HeoO6xoauMo cBsI3aTh yKaszaTelb C ''yKa3yeMoul' MepeMEeHHOM, yKa3aTellb JT0HKEeH
OBITh Ha3HAYEH Ha MEPEMEHHYIO0, HA KOTOPYIO OH CChLJIAEeTCsl.

p = &a; // ykazarenb COIEPKUT apec MePEeMEHHOM a.

3. BeimonHenue TpeOyeMbIX MAEUCTBUI TOT K€ Y4YacTOK MporpaMMbl 0e3
UCIIOJIb30BAHUS yKa3aTels

*p = 100; / [>xBuBanentro a = 100;
X = X + *p; //>kBUBageHTHO X = X + ;
(*p) ++; // oxBUBaneHTHO A ++;

PaznuuaroT Tpu BUIa ykazarelel: ykazarelb Ha OOBEKT, yKa3aTeiab Ha (PYHKIUIO U

yKasarejb Tuma Void.

13. MOXHO NU BbINOJHATL Kakue — NM6o onepauuu ¢ ykasatenamm? Ecnu ga, To ecTb nu
orpaHnyeHun?

Ha, ¢ yka3areiasiMH MOXHO BBITIONHATH CIICAYIONIME OIEpaIy: CIOXKEHUE C
KOHCTAHTOM, BEIYUTAHUE, MHKPEMEHT U JICKPEMCHT.

NHKpeMeHT mepeMeniaeT yka3aTelb K CISayIoIeMy 3JIEMEHTY MacCHBa, ICKPEMEHT
— K IIPEIbIIYIIEeMY.

CrnoxeHHe yKka3aTensl ¢ KOHCTAaHTOM O3HA4aeT, YTO €ro 3HAaueHUE W3MEHSICTCS Ha
BEJIMYMHY 3TOM KOHCTAHTBI, yMHOKCHHYIO Ha pa3Mep 00bEKTa JJAaHHOTO THIIA.

[Ipumep:

short *a = new short [5];

a ++; // 3HauyeHue mepeMeHHOW a yBeIWYMBaeTCs Ha 2, T.K. crerudukaTop short

3aHUMaeT 2 OaiiTa.

Pa3HOCTB IBYX yKa3zarelell IOHUMAETCs KaK PacCTOSHUE MKy HUMHU.

CymMMupoBaHUe ABYX yKaszaTelleld He JOIMyCKaeTcs, T.K. HC UMEET CMBICIA.

CymiecTBYIOT U OTpaHUYCHHS Ha BBITTOJIHCHHE OTICPAlUiA C YKA3aTeIIIMH: OTICPaIiN
MPUMEHHUMBI TOJIBKO K YKa3aTeJIsIM OHOT'O THIIA M KIMEIOT CMBICI B OCHOBHOM ITpH padoTe
C TIOCJCIOBATEIbHO Pa3MEIICHHBIMH B TaMSATH CTPYKTypaMHd JaHHBIX, HalpUMEp, C
MacCCHBaMH.
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14. Yem oTninyaeTcsa cchbifika OT ykasaTens?

Ccblika — 3TO CUHOHUM HMMEHHU, YKa3aHHOTO MPU WHHUIMAIU3AalMU CCHUIKH, B TO
BpEMsI, KaK YKa3aTeyb — 3TO MEPEMEHHAS, XpaHsIas aapec Apyrou nepeMeHHOM.

[Tpumep cchuIKM:

int rol;

int &elf = rol; // ccoinka elf — apyroe ums mms rol.

Henb3s OCyIIECTBUTh CCBUIKY Ha CCBUIKY, B TO BpPEMs KaK MOYHO CO31aTh
yKazaTelb Ha ykazaTenb (**p).

Ccblika, B OTIMYHUE OT yKa3aTels, HE 3aHUMAeT JIOMOJIHUTEILHOIO MECTa B MaMSITH,
T.K. SIBJISIETCSI TPOCTO APYTUM UMEHEM BEJIWYMHBL. /{151 CCBUIKM HE HAJO BBIACIATH NAMSITh,
W omnepanys HaJ CChUIKOM MNPUBOAUT K HW3MEHEHHUIO BEJIMYMHBI, HA KOTOPYIO OHa
CCBUIAETCS.

15. Yto Takoe agpec, appecaumna?

BHyTpeHHsis mnamarh (Tak Ha3bpiBaeMmasi, OIEpaTUBHAs IMaMsTh) KOMIIbIOTEpa
MIPEACTABISIET COOOW YMOPSIOUCHHYIO MOCIEIOBATEILHOCTh 0AWTOB WM SYEEK MaMATH,
mpoiie ToBopsa — maccuB. Homep sueiiku mamsTd, 4yepe3 KOTOPbIA OHA JOCTyHHA s
KOMaHJ KOMIIbIOTEPA U BO BCEX IPYTUX CIYy4asX, Ha3bIBACTCS AIPECOM.

Ecnu B KOMaHJ1e€ HEMOCPEACTBEHHO COAEPKUTCS afpec MamsTH, TO TaKOM OCTyH K
ATOM A4YE€MKe Ha3bIBaeTCs MpAMOMN anpecanued. Ho Bo3MOeH W apyrou ciyyaid: Korja
JOCTYT K SYEUKE OCYIIECTBIISCTCS uepe3 APYryro sS4YelKy (ciiydall ¢ ykazaTensiMH). ITO
HA3bIBAECTCA KOCBEHHOM aJIpeCcaluei.

[Ipumep:
npsiMasi aapecarus

1200

[+[x]1200] — " [83000] X=X -+3000

KOCBEHHas aipecanus
1200

|+ x[1200 | —» 3000 ] X =X + 5000

3000

5000]] «—

16. [insa yero Hy)XHa onepauusa new? Kak ¢ He onepupoBaTb?

Oneparusg NEW - oJlHA W3 ONEpalvil BBIICICHUA NaMATH U MPUCBOCHUS €€ aapeca
yKa3arelto, T.€. 3TO OJIMH U3 CIIOCOOOB MHUIIUAIIM3AIIMU YKa3aTeleH.

[Ipumepsr:

int *n = new int (10); //1

int *a = new int [10]; //2

B nepBoM citydae ¢ moMOIIbIO NEW BBIACISICTCS MaMsTh MO BEIUYHHY THIA INt 1
aIpec Haydajia 3TOr0 y4acTKa 3alMChIBAETCS B NMEPEMEHHYIO N. 3aTeM NPOU3BOJMUTCS
WHULIMATINA3ALMs BbIJCICHUS JUHAMUYECKOM ImaMsaTu 3HaueHuem 10.
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Bo BTOpOM cnydae onepanys NEW BBINOJHSET BhlIEJIEHHE aMsITu noj 10 BeauuuH
Tumna INt ¥ 3amuchIBaeT ajpec Hayaja 3TOro ydacTka B IEPEMEHHYIO a, KOTOPYIO MOYKHO
Ha3BaThb MMEHEM MaccuBa. Uepe3 ATO MMs MOXKHO OOpamiaThCsi K JHOOOMY AJIEMEHTY
MacCHBa.

[TamsTh, BBIJCICHHAS C IMOMOIIBIO OINEpalnuu NEW, JOJDKHA OBITh OCBOOOXKIEHA.
Brinonusiercs 3to ¢ noMoisio delete.

[Tpumep:

delete n;

delete [ ] a;

CymecTBYIOT Tak k€ (DYHKIUS BBIJCICHUS TUHAMHYECKONW MaMATH, HaIlpuMep,
malloc().

[Tpumep:

int *m = (int*) malloc (sizeof (int)); //3

B mpumepe 3 BbImoNHSAETCS TO e, 4TO U B npumepe 1 (6e3 nannuanuzanuu 10).

OcBoOoXkAeHUE TaMsTH, BbIACICHUE C ToMmomblo malloc() npoucxogut c
HCIIOJIb30BaHUEM free.

[Tpumep: free (m);

Hcmonb30BaTh New MpeanovTHTEIbHEe, OCOOCHHO Ipu pabore ¢ 00BEKTaMu
KJIACCOB.

17. CywecTBYyOT nNMU Apyrue cnocobbl MHMUMaANM3auuMm ykasatensi (Kpome BblaeneHus
ydyacTKa AMHaAMM4YeCKOMN NaMATU U NPUCBOEHUA ee aapeca ykasaTento)? Kakune?

Ja, cyIecTBYIOT CIEyIONUEe CIIOCOOBI:

1. IlpucBoeHue yKa3aTemto ajipeca CyIIeCTBYIOIIETO 00bEKTA:

a) C MOMOIIIbIO OTIEpaIluy MOJYUYEHHUS ajipeca’

inta=25;

int *p = &a; // B yka3aTelb 3aMChIBACTCS apec a

0) ¢ MOMOILBIO 3HAYEHUSI IPYTrOTr0 yKa3aTes:
int *r = p;

B) C NTOMOIIIBbIO UMEHH MAcCCHBA WK (DYHKIIMH, KOTOPBIC TPAKTYIOTCS KaK aapec
int a[10];
int* k = a; // mprcBoeHMs aapeca HaYaaa MacCUBa

void f (int 1) {/*...*/}
void (*pf) (int); // yka3arens Ha QYHKIIHIO
pf = f; Il mpucBoeHme anpeca GyHKIMH

2. I[IpucBoenune ykasartento ajpeca 00JacTH MaMsITH B SBHOM BHJIC

char *vp = (char*) 0xB80000;

OxB80000 — mrectHaamarepuuHas KoHcTaHTa, a (char*) - omepamms SBHOTO
MPHUBEICHUS TUIIA, T.C. KOHCTAaHTa nmpeolOpa3yercs K TUITY “‘ykaszaTelb Ha char”.

3. IIpucBoeHuE MyCcTOTO 3HAUECHUS
int * SUXX = NULL;
int * ruler = 0;
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Ho pexomennyercs ucnonb3zoBars npocto 0, a He NULL, T.x. 3T0 3HaueHue tuna int
OyJeT NpaBWIbHO MPeoOpPa30BaHO OOBIYHBIMU CITIOCOOAMHU B COOTBETCTBUU C KOHTEKCTOM.
T.x. rapanTupyercs, 4To 0ObEKTOB C HYJIEBBIM aJ[pECOM HET, TO MYCTOM yKa3aTelb
MO>KHO HCIIOJIB30BaTh JJIsl IPOBEPKH, CChUIACTCSA YKa3aTeldb HA KOHKPETHBIA OOBEKT WU
HET.

18. YTto Takoe 6a3oBble KOHCTPYKUUN? [InA 4yero oHU HyXHbl? Kakune ObiBaloT 6a3oBble
KOHCTPYKUMn? Yto Takoe cnegosaHue?

JIrobyro mporpammy sl pelIeHHs 3aJadyd MOXKHO COCTaBUTH TOJBKO U3 TPEX
CTPYKTYp, Ha3bIBa€MbIX ' cClelOBaHUE", "BETBICHUE M '"IUKI . OTH CTPYKTYypbl U
Ha3bIBAIOTCSl 0A30BBIMU KOHCTPYKIUSAMHU.

[{enbro MCHOIB30BaHUSI 0A30BBIX KOHCTPYKLUM SIBJISETCS IMOJyYEHUE MPOrPaMMBI
"mpoctoil cTpykTypbl". Takyro mporpaMMy Mpollle YUTaTh, OTIAKUBAThb U BHOCUTH B HEE
n3MeHeHusi. OcoOeHHOCThIO 0a30BbIX KOHCTPYKIMM SBJISETCS TO, YTO JI00as U3 HUX
MMEET TOJIBKO OJMH BXOJ W OJUH BBIXOX. 1103TOMY KOHCTPYKLIIMM MOTYT BKJIAQJbIBAThCS
ApyT B Jpyra Mpou3BOJbHBIM 00pa3zoM. M mporpaMMa MOXKET COCTOSITh W3 Pa3iIMuHOTO
yycia 0a30BbIX KOHCTPYKLIHMM U MOXKET UMETh KAKOW YTOJHO 10 CIOKHOCTH BU.

CnegoBanme —  3TO  KOHCTPYKLHMS,  KOTOpas  MHpeACTaBisieT  coOoH
MOCJIEIOBATEIbHOCTh BBINIOJIHEHUST JABYX WIM 0Oojee omneparopoB (IPOCThIX WA
COCTaBHBIX ).

B Buze 010K-CXeMbI 3TY KOHCTPYKIUIO MOYKHO 3aIIMCaTh TaK:

l

B o3TOoil mporpamMme Bce JICMCTBHUS  BBINOJIHSIOTCA OOHO 3a JAPYTHUM,
MOCJIEIOBATEIbHO, KaK Obl MO MNPSAMON C JIMHEWHOW CTPYKTYpOW, B €€ HaluCaHUU
MPOCIIEKMBAETCA KOHCTPYKIIUSA CIEAOBAHUS.

[Ipumep nporpaMmbl ¢ TUHEUHOU CTPYKTYPOU (CIIEIOBAHUE):

HanucaTte mporpaMmy, BEIYUCTSIONIYIO CKOPOCTh OETyHa Ha IUCTAHITUU.

#include<stdio.h>

void main ()

{

floats, t, v, t_s; // s — auctaHums, t — Bpems, v - CKOpPOCTb,

//t_s — BpeMs B ceKyHAaax

int min, sek;  // min — MUHYT, sek — cekyHA
printf ("BbluncneHue ckopoctu 6era \n");
printf ("BBeanTe AnuHy anctaHumm n spems \n”);
scanf ("%f %f", &s, &t);

min = t;

sek = (t — min)*100;

ts = min*60 + sek;

v = (s/1000) / (t_s/3600);
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printf (“aucraHuus - % f”, s);
printf ("Bpems - % d MUHYT % d cekyHa = %FcekyHa \n”, min, sek, t_s);
printf (“ckopocTb 6era %f km/uac \ n”,v);

}

19. Yto cobou npeacraBnsaeT 6azoBas KOHCTPYKUUSA BeTBINeHne?

BerBnenue — KOHCTPYKIMS, KOTOpas 3aJacT BBIIOJHEHUE JUOO OJHOro, MO0
APYToro orneparopa B 3aBUCUMOCTH OT BBIIIOJIHEHHSI KAKOTO-JINOO yCIOBUSI.
®parmeHT 0JI0K-CXeMBbI "'BETBIICHUE"

yCIIOBUE

A 4
A

[Tpumep:

Hanucars mporpammy, KOTopasi IpoOBEPSET, SIBJISETCA JIU IOl BACOKOCHBIM?
#include<stdio.h>

#include<conio.h>

void main ()

{

int year,a; // a — ocTaToK OT AeneHns Ha 4.

printf ("Beeaute roa\n”);

scanf ("% d”, &year);

a = year % 4;

if (@==0) printf ("% d — BMcoKkocHbIN roa \n");
else printf ("% d — He BUcokocHbIN roa \n");
getch ();

by

T.e., ecu ocTaToK IMocie JeleHusl ToAa Ha 4 paBeH HYIIO, TO BBITIOJIHIETCS OIIHO
JCWCTBUE — BBIBOJUTCS COOOIIEHHUE, YTO TO/I BHCOKOCHBIM, €CJIM YCIOBHE HE BBITOIHICTCS
— BBIMIOJIHAETCS IPYTOe IEHCTBHE — BBIBOAUTCS COOOIICHHE, 4TO roJ He BUCOKOCHBIH (if (a
= =0) — ycioBue).

B Buie 010K - CXEMBI pelIeHUe 3a1a4i MOYKHO 3aIUCaTh CICAYIOUIMM 00pa3oM:
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A 4

/ Beox year /

A 4
a=year %4

<o >

BreiBog "/1a" Brsog "Het"

- |
Ll bl
\ 4

20. Yto npeacrtaBnsaeT cobon 6azoBasi KOHCTPYKLUS LIMKN?

[ukn — »3To 0a30Basg KOHCTPYKIUSA, KOTOpasi 3a/1a€T MHOTOKPATHOE BBIIIOJIHEHUE
oreparopa.
®dparmMeHT OJIOK — CXEeMbl ' TTUKIT"

J

[Tpumep porpamMmmesl:

Hanucate nporpammy, BBIBOJAILYIO TaOJIUIly cTenieHeil n1BorkH (110 10-if cteneHm).
#include<stdio.h>

#include<conio.h>

void main ()

{
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int n, X; // N — NoKa3aTenb CTENEHN, X — 3HAYEHUE 2 B CTEMEHU N
printf ("Tabnuua creneHen asovikm \n");

Xx=1;

for(n =0; n < =10; n++)
f)rintf ("% d % d \n”, n, x);
xX* = 2;
b

getch ();

b

B sToli mporpamMe HMpOUCXOAUT MHOTOKPATHOE BBINOJHEHUE OJHOTO M TOTO XK€
JEUCTBUSA — BO3BEACHUE JBOMKU B CIEAYIOUIYIO CTEIICHb.

Crpoka "for (n = 0; n < = 10; n++)" o3Ha4aeT, 4TO ABOIKAa OyAeT BO3BOJIUTHCS
nocnegoBaTeabHO Bo Bee cTernenu oT 0 mo 10. Korma mokaszarens CTEIeHH CTaHeT OOJIbIIe
10, TO BBIIOJIHEHUE ITUKJIA IPEKPATUTCHL.

21. Kak y3HaTb, YTO nepen HaMu LMK UMK, YTO ero Heo6xoAUMO ucnonb3oBaTb? YTo
3Ha4YUT LUK C NOoCcTycroBuemMm, c npeaycnosuem? U3 yero coctouTt Lukn?

Eciu B mporpamMmme Mbl BUIMM, YTO MPOUCXOJAT MHOTOKPATHOE ITOBTOPEHHUE OJHOTO
U TOTO K€ JICUCTBUS, WU K€ HY>KHO ATO 3alucaTh JJIs PEIICHUs 3a/1aud (4acTu 3aJ1aun),
TO B 3TOM NPOrpaMme MPUCYTCTBYET LUKIL.

Kaxaplii UK COCTOMT W3 Tejla IUKiIa (T.e. Omepaiuii, KOTOPbIE BBHITOJIHSIIOTCS
HECKOJIKO pa3), HauyallbHbIX YCTAHOBOK (YTO JaHO H3HAYaJIbHO), MOAUUKAIUN
napaMeTpa IuKia (M3MEHEHHUs) U MPOBEPKHU YCIOBUS MPOJOKCHUS BBITIOJHEHUS UK
(kKor/a ycJIOBHE MepecTaeT BhIMOJHITHCA - UK 3aKaHYMBAETCS, U MporpaMMa NepexouT
K CIIEIYIOIIEMY dTaIry).

OnuH 1poxoJ IMKIJIA Ha3blBaeTcsi urepanue. Eciam  mpoBepka  ycloBus
BBINIOJIHSIETCS B HAYaJIe UK, TO 3TO LUKJ C MPEIYCIOBUEM, €CIIM B KOHIIE Teja IHUKJIA,
TO IUKJI ¢ mocTycnoBueM. LUK ¢ moctyciaoBueM 0O0s3aTelbHO BBITIOJTHSICTCS XOTS OBl
OJIVH pa3 (B OTJIMUKE OT ITUKJIA C MPETYCIOBUEM).

[TapameTpbl 1HKIA — 3TO TNEPEMEHHBIC, HM3MEHSIOIIMECS B TElEe IUKIa U
HCIIOJIb3YEMBIE TPHU TIPOBEPKE YCIOBUS TMPOJOKEeHUs. LlenoduncienHnble mnapamerpbl
[HUKJIA, U3MEHSIOIIMECS C TOCTOSIHHBIM IIArOM Ha Ka)KJIOM UTEPAIUN — CUETUYUKH ITUKJIIA.

B03MOXXHO NPUHYIUTEIBHOE 3aBEPIICHUE TEKYIIECW WUTEpPAMM M LHKJIA B ILIEJOM.
JIJiss 3TOrO UCHOJB3YIOT onepatopsl: break, continue, return, goto.

[Ipumep:

Hanucats mporpammy, KOTopasi IpoOBEPSIET, ABJISIETCS JIM BBEACHHOE MOJIb30BATEIEM
YHUCJIO TTPOCTHIM.

#include<stdio.h>

#include<conio.h>

void main ()

{

intn,d, r; // n—uucno, d — penuTtens, r — 0OCTaTOK OT AeneHust n Ha d

printf ("Beeagute uenoe umcno: \n”);

scanf ("%d", &n);

d = 2; // cHayana genum Ha asa

do

{
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r=n%d; Teno

if (r'=0)d++; UnKna

by
while (r! = 0); // noka n He pa3genuTcs Ha d
if (d==n)

printf ("% d — npocToe umcno! \n”, n);
else

printf ("% d — He npocToe uncno! \n”, n);
getch ();
¥

OTOT LMK — IUKI C TOCTYCIOBUEM, T.K. MPOBEPKA YCIOBUS MPOUCXOAUT ITOCIE
TeNla IUKJIA. 37eCh BBIMOJNHACTCS HECKONBKO pPa3 omepamnys HaXOXKJICHHS OCTaTKa OT
nenenust N Ha d (d - m3mensiercst ¢ marom 1 ot 2). CrnempoBaTenbHO, 3TO U OYIET TEIOM
IUKIIA.

[Iporpamma npaBUIBLHO paboTaeT A Yyucen OONBIIMX eIUHMIBL. A eciau N=1, 9To
ITOYYNTCS?

22. Kak BbIrnaauT LMK € npegycnosuem?

[ukna ¢ npeaycnoBueM umeeT Bua: While (BelpaxkeHue) orepaTop, rie BHIPaKCHHUEC
OIpENICJISICT YCIOBUE IMOBTOPECHUA Teja IUKJIA. BBINIOIHEHHWE omneparopa HAYMHAETCS C
BBIYMCIICHUS BBIPAXKEHUS U, €CIIM OHO MCTUHHO, TO BBIMOJHAECTCS OIEpaTop LUKIA. Eciau
XKe JIOKHO (Npu TEepBOM mNpoBepke paBHO false), MWK HE BBIMOJHACTCS HH pa3y.
BripakeHne moBTOpseTCS Teped KaXaou wuTeparued Hukiaa (OJUH MPOXOJ IHKIa —
uTepanus).

[Tpumep:

HamneuataTs Tabuiy 3Hadennii Gpynximn f(X) = X + 1 B 3ajaHHOM IHATa30He.

#include<stdio.h>

int main ()

{

float X, Xn, Xk, Dx;

printf ("BBeauTe AnanasoH 1 Wwar usMeHeHus aprymeHTa:”);

scanf ("%f %f %f ”, &Xn, &Xk, &Dx);

printf (" | X' Y | \n");

X = Xn; /] ycrtaHoBka (MHMLMaNM3aums) NapaMeTpa umkna X

while (X < = Xk ) // npoBepka ycnosusi NpoOAO/HKEHUS

{
printf (*|% 5.2 f|% 5.2f| \n”, X, X*X+1); // Teno uvkna
X+ = Dx;
b
return 0O;

}

23. Kak BbIrNAAUT LMUKN € NOCTYyCNoBUEM?

[uxn ¢ moctycnoBueM umeet Bua: do onepatop while Beipaxkenue. B aTom cirydae
CHaYaJia BBITTOJTHAETCS ONEPaTOp, a 3aTeM BBIYHMCIIACTCS BBIpAKEHUE W, €CIIM OHO BEPHO,
TEJI0 IMKJIA BBIMONHSAETCS erle pa3. L{ukm OyaeTr 3aBepineH, Korja BBHIPAKEHHE CTaHET
paBHbIM false wnmm korma B Tene 1uKiIa OyAeT BBIMOJTHEH KakoW — JMOO omepaTop
nepeaaun yrnpaBJIeHUS.

[Tpumep:
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HaittTm MuHHUManbHO€ ¥ MaKCHUMajJbHOE 3HAYCHUS cpean 1T BBOJAMMBIX

HATYPAJIbHBIX YHUCEIL.
#include<stdio.h>
#include<conio.h>
int main ()
{
constint| =0, r = 32766;
inti, max = 0, min = 32766, n;
for(i=0,i<5;i++)
{
do
{
printf (" n\ Beean uncno n:");
scanf ("%d", &n);
by
while ((n < ) ||[(n >1));
if (n > max) max = n;
if (n < min) min = n;

s

printf (*MakcumanbsHoe - %d, MMHMManbHoe Yncno - %d,” max, min);

getch ();
return O;

}

24. Kak y3HaTb, 4To nyywe npumeHntb While unu do while?

Omneparopsr  while

u do while wucnone3yroTcs msa  ynoOCTBa,

a HC II0

HEOOXOAUMOCTH, M BCE OIIEPATOPHI IIUKJIa B3aHMO3aMEHSIEMBI, HO:
Omneparop do while o0brYHO HCHOIB3YIOT, KOTJA LHUKI TPeOyeT 00s3aTelIbHO
BBINOJIHUTE XOTs OBl pa3 (HarpuMep, €ClIK B IMKIIE IIPOM3BOIUTCS BBO JAHHBIX ).
IMpumep: Hamucate mporpammy, KOTOpasi IMPOBEPSIET, SBISIETCSA JIM BBEICHHOC

M0JIL30BaTEIEM YHCIIO YETHBIM.
#include<stdio.h>
#include<conio.h>
void main ()

{
constint| =0, r = 32766;
int n;
do
{

printf ("BeBeauTe HaTypanbHoe uncno: \n");

scanf ("%d", &n);

Teno
UuKia

b
while ((n<D]|(n>1));
if (N%2= =0)

printf ("% d — 4yeTHoe uncno \n”, n);
else

printf ("% d — HeueTHOe uncno \n”, n);
getch ();

}
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Omnepatopom while ymoOHee MOIB30BATHCSA, KOT/A YHCIO HTEpanuii (ITOBTOPOB)
HEW3BECTHO, OYEBUIHBIX MapaMeTPOB IIUKIJIA HET, WJIKM MOAU(HUKAIUIO TApaMETPOB yI00HO
3aIllMChIBaTh HE B KOHIIE TeJa IIUKJIA.

Hanpumep, npu HaxokAeHUU HAaUOOJIBIIETO OOIIETO ACTUTENS

void NOD (int a, int b)

{

int c;

while (a > 0)

b % a;
- a;
G

“~ Y TO~A
|

printf ("NOD = % d”, b);

by
3J1€Ch YHCJIO TIOBTOPOB HEM3BECTHO, W IIUKJI BBITIOJHICTCS 0 TE€X IOP, Moka a oopiie 0.

[Tpumep:

Hanucars nporpammy, KOTopasi BBOAUT JIBA HaTYpaJbHBIX YUCJIA, CPABHUBACT UX U
reyaraer OoJblliee YHCIO Tocie cioBa “Oonbine”. Ecnu uucina paBHBI, BBIBOAUTCS
COOOIIeHHE “OTH YUCIIa PABHBI .

#include<stdio.h>

#include<conio.h>

int main ()

{
constintl =0, r = 32766;
intn, m;
do
{

printf ("\n Beeau aea uncna n m:”);
scanf ("%d %d,” &n, &m);

}
while (n <) [| (n > 1) [| (m <) || (m >r));

if (n<m) printf ("Bonbwe % d,” n);

if (m >n) printf ("Bonbwe % d,” m);

if (m = =n) printf ("2TK yncna pasHbl");
getch ();

return 0;

}

25. CywecTtByeT N Kakon-Hmdbyab BuA 3anucu umkna, kpome while u do while?

Ha, cymectByer ¢ mapameTpoMm for, xortopelii mmeer caeayromuii Bua: for
(MHUIManu3anus; BbIpaXeHue, Moaudukanus) omneparop; T.e. BHayane OOBSBISIOTCA
MEepEeMEHHbIE W BEJIMYMHAM, MCIOJb3YyEMbIM B IIMKJIE, MPUCBAMBAETCS HavalbHOE
3Ha4YeHHE (MOXKHO 3aIKMCATh HECKOJIBKO ONEPATOPOB, Pa3/IEIECHHBIX 3aMSTON).

[Tpumep:

int k, m;

for(k=1,m=0;...;...)...

OO0nacThIO AEUCTBUS IEPEMEHHBIX, OOBSBICHHBIX 37€Ch SBJISAETCS IIUKIL.

Jlanee BpIpaK€HUE ONMPEIEISAET YCIOBUE BBINOJHEHUS 1IUKJA (ECIH €ro pe3yJbTar,
MPUBEICHHBIN K JIOTHUeCKOMY TUITy D00, paBeH true, MK BBIMOTHSIETCS).
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Monudukanust BBIOTHACTCS TOCIE KAXKIAOW HTEpAllMd MHKIA W CIY)KHT IS
MU3MEHEHHUS NapaMETPOB ITUKJIA.
[Tpumep:
Omneparop, Beruncigronmi cymmy uucen ot 1 go 100:
for(inti=1,s=0;i<=100; i++) s+ =1i;
[Tpumep: HaxoxkaeHUE pakTOpHana ISl Yrucia N
int fact (int n)

{

intf=1,i=1;
for(Gi<=n;i++) =i
return f;

}

JIrobast w3 uwacredr omepartopa for mokeT OBITH OITyIIeHa, HO TOYKH C 3arsITON
0053aTeNBHO JJOJKHBI CTOSATh HA MECTE.

26. Yto o3HauvaeT hpasa, 4TO onepaTtopbl LUKNa B3aMMo3aMeHsAeMbl?

[Tpumep mporpamMMmbl, 3allMCaHHOW B BOmpoce 22 C HCIOJb30oBaHMeM Iukia for
(mporpamMMa redaraet TabauIly 3HaUeHUH (GYHKIUU Y = x? +1 BO BBEICHHOM JUara3oHe).

C ucnonn3zoBanuem while:

#include <stdio.h>

int main ()

{

float X, Xn, Xk, Dx;

printf ("BBeauTe AManasoH W Wwar u3MeHeHns aprymenTa:”);”);

scanf (“%f %f%f ”, &Xn, &Xk, &Dx);

printf (* | X | Y | \n");

X = Xn; // ycTaHOBKa napamMeTpa uMKia

while (X < = Xk ) // npoBepka ycnosusi Npoao/HKeHNs

{

printf (*|% 5.2 f|% 5.2f| \n”, X, X*X+1); // Teno uvkna
X+ = Dx;

by

C ucnonp3oBanueM for:

#include<stdio.h>

int main ()

{

float X, Xn, Xk, Dx;

prinf ("BBeauTe AMana3oH W LWar u3MeHeHus aprymexTa:”);”);

scanf ("%f %f %f ”, &Xn, &Xk, &Dx);

prinf (" | X | Y | \n");

for(X=Xn; X < =Xk; X+ = Dx)

printf (*|% 5.2 f|% 5.2f] \n”, X, X*X+1);

return 0;

b

DTa mporpaMma BBINOJHAET T€ K€ JEHUCTBUS, UTO M MporpaMma M3 Mpumepa Jjis
[IUKJIa C MPEayCI0BHUEM, HO 3amucaHa 00jiee KOMITAKTHO U HATJISTHO.

Boo06iie ke mo6oi mukin While Moxxer ObITh NMPUBEICH K SKBUBAJICHTHOMY IHKITY
for (v Ha00OPOT), ClIeTYIOIIMM 00pPa30M.

for (b1; b2; b3) {cocraBHoW onepaTop }
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bi;
while (b2) {cocraBHoi onepatop b3}

27. B Kakunx cny4asXx 3anncbiBaeTcs return, B KaKux ero He Hago I'IpVIMeHFlTb?

Omneparop return [(BepakeHue)]; Bo3BpallaeT 3HAYCHUE WM TPOU3BOIUT BO3BpaT
U3 (QYHKIMHU B BBI3BABLIYIO €€ (DYHKITHUIO.
DyHKIUS MOXKET COJEpKaTh HECKOJBKO omepaTopoB return. Ecnmu wmcmombiyercs
TNl Vvoid, TO BBIpAKEHHE return HE yKas3bIBaeTCs, T.K. 3Ta (YHKIHUS HE IMOIydaeT
mapameTphl U He BO3BpaIlaeT 3HaueHue (pe3yapTaT). Ecim Tum int, To 00s3aTeNbHO return
yKa3bIBaCTCSI.
[Tpumepsl 3anuceit:
int f1 () {return 1;} // mpaBWIbHO, T.K. THII - INt
voidf2 () {return1;} // umenpaBuibHo, f2 He HODKHA BO3BpAIIaTh
3HaYeHue, T.K. THI — VOid.
Henb3st Bo3BpamaTh U3 PyHKIMHU yKa3aTeJb HA JIOKAJbHYI0 TePEMEHHYI0, T.K.
namMsTh, BbIJeJeHHAsT IS JIOKAJBbHOI TepeMeHHOH mnpu BXxoAe B (PYHKIHIO,
0CBO0OKIa€eTCs MOCJe BO3BpPaTa U3 Hee.

int *f()

{

int a=7

return &a; // |HenpaBUILHO, HENbB3s!
¥

[Tpumep (yHKIMH C BO3BpAaTOM 3HAYCHHS IepeMeHHOH ((hopMHpoBaHHE dYHCIIA
duboHauyu ¢ HOMEPOM N).
int Fibonachi (int n)

{

intX=0,Y=1, Z
while (n > 0)

{

Z=X+Y;

X=Y,;

Y =12

n--

return Z;

by

Ecnu ke 3HaueHne nmepeMeHHO# Bo3BpaIaTh HEe Ha/I0, HO MCIIOIL3YeTCs TUII int, TO
return O;

[Tpumep:

[Iporpamma BBOJUT YKCIIO M ONPEAEISECT YETHOE OHO MJIA HEYETHOE.

#include<stdio.h>

#include<conio.h>

int main ()

{

int n;

printf ("BBeguTe HaTypanbHoe uncno: \n”);  Temno

scanf ("%d", &n); LIMKJIa

if (N%2==0)

printf ("% d — 4yeTHoe uncno \n”, n);
else
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printf ("% d — HeueTHOe uncno \n”, n);
getch ();
return O;

}

28. YTto Takoe goto?

goto- omeparop 0€3yCIOBHOTO IMEpexo/ia, OJAUH U3 YEThIPEX OMNEpaTOpOB Mepeiayu
ynpasienus. OH nepefaeT ynpaBjieHHE HAa 'TIOMEYEHHBIH' oOmepaTtop, HO MCHOJIb30BATh
€ro KpaHe HeXKeJaTesbHO. Ero NCIonb30BaHUE ONPAaBIAHO TOJBKO B JIBYX CIIy4asx:

l. OpUHYAUTENBbHBIM BBIXOJ BHU3 MO TEKCTy MPOTPAMMBI M3 HECKOJBKUX
BJIO’KEHHBIX [IUKJIOB WUJIU MIEPEKITIOYATENEH.

2. BBIXOJT U3 HECKOJBKUX MECT (DYHKIIMH B OJTHO.

B ocTanpHBIX Ciaydasx UCIOJIb30BAHUE gOtO MPUBOJMT K YCIOKHEHHIO IMPOTrPAMMBI
Y 3aTPYJHEHUIO OTJIAJAKH, T.K. OH MEPEBOAUT AJITOPUTM M3 OJHUX YCJIOBUW B JIpyrue, a
JacTH aJTrOpUTMa COCTaBJIEHBI 0O€3 ydeTa TOTrOo, YTO KTO-TO MOXKET BOWUTH “‘HE TIO
npaBuIaMm’.

Jlaxke ecnu MCHoOJIb30BaHUE goto OMpaBaaHO, HEOOXOAMMO MPOU3BECTH HEKOTOPHIE
W3MEHEHUsSI B NPOTpaMMe, HU3MEHUTh YCJIOBUS TEKYLIErO BBINOJHEHUS IPOTPAMMEBI,
HaIrpuMep, YCTAaHOBUTH Ha4YaJIbHBIE (3aKIIFOUNUTEIbHBIC) 3HAUCHUS IEPEMEHHBIX.

[Ipumep paBUIIBHOTO UCIIOIB30BaHUS goto:

retry: for (...){ for (...)

{

if () goto retry;... // mombITaTbCA CAEIaTh BCE CHaydaia
if () goto fatal;
by

b // BBIWTH Cpa3y ke B KOHEII
fatal;

29. Y7o Takoe continue, break?

OTu omepatophl, Kak U goto u return OTHOCSATCS K oIepaTopaM, HU3MEHSIOINIUM
€CTECTBEHHBIN TMOPSIOK BBHINOJHEHUS BbluncieHuid. Ho oHu Oornee ‘“‘msrko”, mo
CPaBHEHMIO C got0 HAPYIIAIOT JIOTUKY BBIMOJHEHUS MPOTPAMMBI U pacCCMaTPUBAIOTCS, KaK
OTrpaHUYCHHBIC BApUAHTHI goto.

continue — miepexo/1 B 3aBEPIIAOIIYIO YacTh IMKJIa (OH MPOMYCKaeT BCE ONepaTopshl,
OCTaBIlIMECS] J0 KOHIA TeJia IUKJA, U TEepeaacT yMNpaBieHUE HAa HAYalo CJEIYIoIeH
UTEparum).

break — BbIxoA W3 BHyTpeHHero nukiaa. OH HMCHONB3YeTCS BHYTPU OIEPaTOPOB
mukia, If wom switsh - s oOecreueHus mepexoaa B TOUKY MPOTPaMMBI, HaXOISIIYOCS
HETOCPEACTBEHHO 3a ONEPATOPOM, BHYTPU KOTOPOTO HaXoIuTcs break.

[Tpumep pparmMenTa KOHCTPYKITUU TPOTPAMMBI:

for (i=0; i<n; i++)

{if (...a[i]...)break;... }

if (i= =n) onepatop A;

else onepatop B;

T.e. npu OOHApYKEHUU DJIEMEHTA C 3aJaHHBIM CBOMCTBOM MPOUCXOJMUT BBIXOJ IO
break. ITocienHss cTpoka 34€Chb-KOCBEHHOE ONPENECICHUE IPUYMH BbIXO/IA.

To »xe camoe 0e3 wucnosb30BaHUs break (C HCHOJIB30BAHHEM CIEHHAIBHOTO
MIPU3HAKA) BBITJISIUT CIEAYIOIIUM 00pa3oM:

int found, i;
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for (found=0, i=0; ((i < n) && !found); i++)
{if (...a[i]..) found ++;
.
if ('found) onepaTop A;

else onepaTop B;

T.e. mpu OTCYTCTBUY B MAaCCHUBE 3JIEMEHTA C 3aJJaHHBIM CBOMCTBOM BBIMOJIHSAETCS A,
nHaue aenctBus B.

30. AAns 4yero HyXXeH 3HaK “;”?

OTOT CHMBOJI OTPAHUYMBAET JHO00€ BBIPAKEHUE, MpeBpalas ero B oneparop. Eciu
ATOTO OrpPaHUYUTENSE HET, TO OIMOKAa OOBIYHO BBIBOAUTCS KOMIMJISATOPOM B
MOCJIEYIOIeH YacTh MPOrpaMMbl, KOT/1a CTAHOBUTCS SICHO, YTO 9TO YK€ HE MOXKET ObITh
BBIPAKECHUEM.

Bripaxxenue + “;” = omneparop

Hampumep:

c=a+b;

CumMmBou “;” He Bcerja CTaBUTCS B KOHIIE KaXXJIOM CTPOKHM Iporpammbl. Hampumep,
mocJie BeIpakeHus ¢ fOr aToT CHMBOJI HE CTaBUTCS.

for (i=1; i<=n; i++)

summ = summ-+i;

CumBoI ““;” MOKET BCTpeYaThbcsl B Mporpamme M “‘cam 1o cede”, T.€. ObITh IyCThIM
onepatopoM. IlycToil omeparop HCHOJIB3yeTCS TaM, TJI€ IO CHUHTAKCUCY Tpeldyercs
HaJIMYUE OIeparopa, a 1Mo CMBICITY — HeT (HUKAKUX JCWCTBHUU MPOW3BOJUTH HE HYXKHO).
Hanpumep, B Lukiie, rae Bce HE0OOX0IMMOE JENIaeTCs B €0 3arojOBKE.

for (i=0; i<n; i++) s = s+A[i]; // OOBIUHBIA ITUKII

for (i=0; A[i]'=0 && i < n; i++); //  UKJ C TyCTBIM OIEPATOPOM.

31. Kako# TMn AaHHbIX Mcnonb3yeTcA Npu paboTe ¢ cuMBonamu?

Oro TUn maHHBIX Char. Pasmep storo Tmma — 1 OaWT, T.e. MOA KaXKIbI CHMBOJI
oTBoUTCA 1 GalT. DTOT THUII, KaK U JPYTHUE 1IETbI€ TUITHl MOXKET OBITh CO 3HAKOM HIIU 0€3.
Jlnanma3oH 3HA4YE€HHUs ITOTO THIA CO 3HAKOM — OT -128 go 127, mpu uCNOJb30BaHUU
cnenugukaropa unsigned nuamazoH wu3MeHsercs W craHoBuTcs or 0 mo 255. Dto
JI0OCTaTOYHO I XpaHeHHus JOoro cuMBojia u3 256 — cumBoibHOro Habopa ASC I,
[ToMrMO CHMBOJIOB BEJIMYMHBI THIA Char MOryT OBITH IEJBIMHA YHCIaMHU (€CIM OHH HE
MPEBBIIIAIOT IPAHULIBI YKa3aHHBIX THANa30HOB).

[Ipumep mporpaMmsl:

[IpuBeTcTBHE.

#include<stdio.h>

#include<conio.h>

void main ()

{

char name [15], fam [20];

printf (“Kak Bac 30ByT?”)’

printf ("Beegute nmsa n ammnumio:”);

scanf ("%s", &name);

scanf ("%s", &fam);

printf ("MpueeT, %s %s! \n %, fam, name);

getch ();

}
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T.x. uMa u ¢GaMuaust COCTOAT W3 CUMBOJIOB (OyKB), TO TpPH HX OINUCAHUH

MCIIONIB3yeTCsl TUM Char, B KBaapaTHBIX CKOOKaX YKa3bIBaeTCsl MaKCUMAalbHO BO3MOXKHOE

KOJIMYECTBO BBOJMMBIX CHMBOJIOB B MMEHM W ¢pammiuu. T.e. uMs U pammwinusg MoOryt

COCTOATh M W3 MEHBIIETO YHUCIA CUMBOJIOB, HO €CIM HMX KOJHMYECTBO IPEBBICUT
KOJINYECTBO, YKa3aHHOE B CKOOKAaX, TO KOMITUJISITOP HE MONMET.

32. Kakum o6pa3om KoMmnbrOTEp BOCNPUHUMaET U obpabaTtbiBaeT CUMBOSbI?

CraHgapToM yCTaHOBJICHO COOTBETCTBHE MEXKIY CHMBOJIAMH M MPHUCBOCHHBIMH UM
3HAYCHUSAMHU IeJIol TepeMeHHOH. To ecTh KakIOMy CHMBOJY COOTBETCTBYET
OTIpe/IeNICHHBIA KOI M JI000€ YCTPOWCTBO, OTOOpa)karoliee CHMBOJIBHBIC ITaHHBIC, MPH
MOJTYYCHUH KOJa BBIBOJUT COOTBETCTBYIOIINN eMy CHMBOJI. ClieI0BaTEIhbHO, KOMITBIOTED
BOCITPUHUMAET CUMBOJIBI B BHJIE KOJIOB.

Hanpumep, cumBony ‘A’ cooTBeTCcTBYeT Koj 65, a cumMBoay .- ko1 46 u T.1.

Jlist 0OpaOOTKM CHMBOJIOB TEKCTa HCIIOJIB3YIOTCS T€ JK€ OMNEepariiu, 4To W IS
paboTHI C TENBIMHA YHCIaMH. HeT HWKakuX OTrpaHWYeHWN Ha BBHITIOJHEHUE ONEpPAIlHiA,
JOIMYCTUMBIX JUISI TEIBIX TEPEMEHHBIX (TOYHO TaK X€ MOYKHO IPOBOJWTH ONEPAIHH
CpaBHEHUSI, IPUCBAaUBaHUA, apU(METUUECKUE OTIEPAINH U T.11.).

[Tpumep nporpaMmel:

[IpeoOpa3zoBaHue MPOMKUCHBIX OYKB B CTPOYHBIE.

# include<stdio.h>

# include<conio.h>

void main ()

{
unsigned char st[80];

int i; // HOMep 0OpabaThIBa€MOT0 CHMBOJIA
puts (“Beeaute cTpoky:”);
gets (st);
i=0;
while (st[i])
{
if ((stli]>="a" && stli]<=Z") || (st[i] >="a’ && st[i]<='n")) st[i]- = 32;
else
if (st[i]>="p’ && st[i]<="a") st[i]- = 80;
i++;
by
puts (st);
getch ();
by

B osTOoil mporpamMmMe mOpoOM3BOASTCA ONEpallMd CPABHEHUSI CHUMBOJIOB U
apudmMeTHIecKas ornepaius BeIYUTaHUS.

33.Kakum o6pa3zom MOXHO nNpeobpa3oBaTb CTPOUHbIE STaTUHCKUE OYKBbI B NPONUCHbLIE?

DT0 MOXHO C/IE/IaTh KaK MUHUMYM JIBYMS Pa3JIMYHBIMU CIIOCOOAMH.

1-p1ii cmoco® — ¢ moMmolplo OuOnuoTeuHoi (ynkumu toupper(), KoTopas
npeoOpa3yeT CTPOUYHBIE CHMBOJIBI CTPOKU TPOIMHUCHBIC (00padaThIBa€T TOJBKO OYKBBI
JATUHCKOTO a(aBuTa).

3aronoBoYHBINA (aitn my1s 3Tol GyHKIMH - ctype.h,

npototul: int toupper (int c);

2-011 cI0cO0 — MCTIONB3YS OTEePaATOP:
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if(c>="3a"&& c<="Z)c=c-a" + A’}
Ecnu (kox cumBoiia > koay OykBbI a) M (KOJ CMMBOJIAa < KOAY OYKBBI Z), TO €CTh
MoMa/iaeT B MPeEeibl JIJATUHCKOTO alipaBuTa M, €CIIM 3TOT CUMBOJI — CTpOYHast OyKBa, TO OH
npeobOpaszyercs B “O0JBIIYI0”, TPOMUCHYIO OYKBY.

34. Y1o obwero n B 4em pasnunuma mexay cpyHkumamm printf n puts?

N ta wm apyras QyHKIWH BbBojA, HO printf() BBIBOAWT Ha dKpaH 3HAYCHUS
MIEPEMEHHBIX Pa3HBIX THIIOB, a puts() BEIBOJUT TOJIBKO CTPOKY CHMBOJIOB.

®yuknus puts() mepeBoIUT Kypcop B HAYAJIO CIACAYIONICH CTPOKH dKpaHa.

Ecim npumensiercs printf(), To st 3T0# e ucmonb3yeres “\n”.

U nuist To#, u iuist Apyroi GyHKIMA 3ar010BOYHBIN (aiin stdio.h.

Cunrakcuc puts():

puts (MMSI_CTpOKOBOW_NepeMeHHON);
(B xauecTBe mapaMeTpa (DYHKIIMH MOTYT MCIOJb30BaThCs KaK CTPOKOBas KOHCTAHTa, TaK U
CTPOKOBasl TICpEMCHHas ).

Cunrakcuc printf():

printf ("cTpoka dopmaTa", CNMCOK BbipaXKeHni);

r7Ic B Ka4eCTBE BBIPAKEHWHW MOTYT OBITh KOHCTAHTHI, IEPEMEHHBIC, OWHAPHBIC U
YHapHBIC OIePalliH, BEI30BBI (DYHKIIMHA U T.].

[Tpumep:

char st [80]; // BBeneHHast cTpOKa
puts (“Beeaute cTpoky:”);
gets (st);

float a,b,c;

printf ("Beeau uncna a n b:\n");

scanf ("%f %f”, &a, &b);

printf ("Cymma uncen a + b = %f\n”, a + b);

35. Kakme cyLiecTByOT AUPEKTUBDI?

[Tomumo mupexTuBbl #include, cymecTBYIOT W Jpyrue AUpeKTHBBL. Hampumep,
nupektuBa #define, KoTopas ompenenseT TMOJCTAHOBKY B TEKCTE MPOrpaMM H
HCIIONIB3YETCS JI ONPEACICHUS:

a)CUMBOJIMYECKUX KOHCTAHT

#define UM TEKCT MOJCTAHOBKHU (BCE BXOXKJEHHS MMEHH OYIyT 3aMEHEHBI Ha
TEKCT MOJACTAaHOBKH);

[Tpumep:

# define N 25 I/ 3naumt, uro Bce N OymyT 3ameHeHbI Ha 25.

0) MaKkpOCOB (peaIM3yIOLINUXCS MOJCTAHOBKON UX TEKCTA B TEKCT MPOTPAMMBI)

# define ums (mapameTphl) TEKCT MOACTAHOBKU

[Tpumep:

# define MAX (x,y) ((X)>(y)?(x):(y)) // 3HauuT, uTo Be3ne, rae OyaeT MOSBIATHCS
umsi  moacraHoBkd  (MAX  (X,y)) Oyaer nOpOUCXOIUTh  YCIOBHAs — OIEpaIlHs
(()>(y)?(x):(y));

B) CHMBOJIOB, YIPABJISAIONIUX YCIOBHOW KOMMWISIIIKEH (OHU MCIIONB3YIOTCS BMECTE
¢ mupektuBamu #ifdef u #ifndef).

#undef ums.
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CymectByroT Takxke aupektuBbl # if, # ifdef , # infdef u #elif — nupekTuBBHI
yCJIOBHOM KOMIUJSAIIUK. OHM NPUMEHSIOTCS JIJI1 TOTO, YTOOBI MCKJIFOUUTH KOMITHIISIIHIO
JIPYTUX YaCTEW MPOTrPAMMBI.
Taxxke, cymecTByeT AupeKkTuBa #undef, KOTOpas ymaiaseT ONpEIeIICHUE CUMBOJIA.
OHa WUCMOJB3yeTCs PEnKo, Hampumep, TMpU OTKIIOYCHUH KaKOU-THMOO0  OmIuu
KOMITUJIATOPA.

36. UTto Takoe switch?

switch, Tak ke kak u if, - H”HCTpyKIusa Beioopa. Ho ecnu oneparop if npeana3sHaueH
JUIS BBIOOpA OJTHOTO U3 JIByX BO3MOXKHBIX HAINPABJICHUHN JabHEHIIEro Xo4a MporpaMMBl,
TO switch — mmg BbIOOpa OAHOTO W3 HECKOJBKUX HAMpPaBIICHUM. Bri6op
MOCJIEIOBATEILHOCTH JICICTBUM OCYIIECTBIISIETCA B 3aBUCUMOCTH OT PABEHCTBA 3HAYCHUI
IIEPEMEHHOM — CEJIEKTOPA-KOHCTAHTHI, YKa3aHHOW Iocie cioBa Case. Ecinu 3HaueHne He
PaBHO HU OJHOM M3 KOHCTAHT, TO BBIITOJHSIOTCS IE€MCTBUSL PACIIONOKEHHBIE TTOCIE CI0BA
default. B xauecTBe NEpEMEHHON — CEJIEKTOPA MOKHO MCIOJIB30BATh IEPEMEHHYIO THIA int
oo char.

[Tpumep:

Hamucate mporpamMmmy, KoTOpas 3ampalinBacT y IOJb30BATENIsI HOMEP JHS HEIEIH,
3aT€M BBIBOJMT Ha3BaHWE OHA HEACIH HIH COOOIIeHHE 00 OIIMOKE, €CIH BBEICHBI
HEBEPHBIEC JJAHHBIE.

#include<stdio.h>

#include<conio.h>

void main ()

{

int nd; // HOMep aHS Hegenu

puts ("Beeaute HoMep AHS Hepenu (1-7):\n");

scanf ("%d"”, &nd);

switch (nd)

{

case 1: puts ("Monday”); break;

case 2: puts ("Tuesday”); break;

case 3: puts ("Wednesday”); break;

case 4: puts ("Thursday”); break;

case 5: puts (“Friday”); break;

case 6: puts (“Saturday”); break;

case 7: puts (“Sunday”); break;

default: puts ("B Hepgene — 7 aHewn! \n™);
by

getch ();

}

37. Yto Takoe pekypcua?

PexypcuBHOW ¢yHKIIMEN Ha3biBaeTcsa (YHKIHS, KOTOpas BBI3BIBACT camy ceosl.
Takasa pexypcus HaspiBaeTcs npsMoi. CyIecTBYeT Tak e KOCBEHHasl peKypcus — Koraa
1Be WiK Oosiee PYHKIUI BBI3BIBAIOT APYT ApYTa.

CymiecTByeT JMHEWHass pekypcusi (omnpeneneHue o00beKTa BKIOYAeT B ceOs
€AMHCTBEHHBIN O0BEKT) M BETBAILLIASACS PEKYPCHS (TAKUX BKIIOYAEMBIX 00BEKTOB MHOTO).
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Ecnu ¢yHkius BbI3bIBaeT ceds, TO cO3aeTcs KOMUS 3HAUEHUN ee MmapaMeTpoB, a
3aTeM YIIpaBJICHUE IIepelaeTcsl IMEPBOMY HCIIOJIHseMOMY oreparopy (ynkiuu. ITpu
MTOBTOPHOM BBI30BE MPOIIECC MMOBTOPSETCS.

Pexypcusi nmommkHa WMeETh BHYTPU ce0s YCIIOBHE 3aBEpIICHHUS, 0 KOTOPOMY
O4YepEeTHOM IIar €€ CTAHOBUTCS HEBO3MOKHBIM, HHaUe OHa Oy/1eT 0ECKOHECYHOM.

Kiaccuyeckum npruMepoM peKypcru MOKHO Ha3BaTh BEIYMCIICHUE (haKTOpHaa.

int fact_rec (int n)

{

f(n==0]||n==1)return 1;

return (n* fact_rec(n—1));

b

JIro0yro peKypCcHBHYIO (PYHKIIMIO MOXKHO peaJIn30BaTh 0€3 MPUMEHECHHS PEKYPCHH.
[Ipumep: nmporpamma, 3anrcaHHas Bblllie, HO 0€3 TPUMEHEHUS PEKYPCHUHU.

int fact (int n)

{

intf=1;

for(i=1;i<=n;i++)
f* =i;

return f;

by

“+” peKypCcHHM — KOMITaKTHAs! 3aIHCh.
“-“ pekypcuM — pacxo]i BpEMEHHM U MaMSTH Ha MOBTOPHBIE BBI3OBHI (DYHKIUU U
nepenavy e Komnui napaMeTpos.

38. Kak noctynatoT, ecnu B nporpamme Heo6xoaumo pabotaTtb He C OAHUM OOGBLEKTOM, a
C nocrnenoBaTeNbHOCTLI0 06 HLEKTOB?

JInst TakuX Cly4aeB CyIIECTBYIOT MACCUBBI.

MaccuB — »95T0 HabOp OOBEKTOB OJHOTO THUIA, HUMEIIIMX OJHO HMS,
pacriojiararoluxcs B MocjieI0BaTeNIbHBIX STYEHKaX MaMsITH.

BhemHe omnucaHue MaccuBa B NpOrpaMMe OTJIMYAETCSl OT OMMCAHUS MPOCTOU
MEPEMEHHON HaJIMYheM TIOCI€ HWMEHHM KBaJpPaTHBIX CKOOOK, B KOTOPBIX 3a7aeTcs
KOJIMYECTBO 2JIEMEHTOB MaccHBa (pa3MepHOCTb).

Pa3MepHOCTh MaccuBa, BMECTE C TUIIOM €T0 JIEMEHTOB OMpPEAC/SIET 00beM MaMSsITH,
HEOOXOJIMMBIA ISl pa3MEIICHUS MacCHBa, MOATOMY Pa3MEPHOCTh MOXKET OBITh TOJIBKO
LIEJIBIM YHCIIOM.

[Tpumep:

float Array [15]; // ommcanme MaccuBa, COCTOSIIETO M3 15 BelIeCTBEHHBIX
2JIEMEHTOB.

DJIeMEHThl MacCHBa HYMEPYIOTCS C HYJISI.

Nuunmanu3upytomuye 3Ha4eHUs JUIsi MacCHUBOB 3allMCHIBAIOTCS B (DPUTYPHBIX
CKOOKax.

Ecnu sneMeHTOB B MaccuBe OOJibllle, YeM HWHHUIMAIM3ATOPOB, AJIEMEHTHI, IS
KOTOPBIX 3HAUEHUS HE YKa3aHbl, OOHYJISFOTCS.

[Tpumep:

int a[51={5,4,7}; // a[0]=5, a[1]=4, a[2]=7, a[3]=0, a[4]=0

Jns pgocTyma K 3J€MEHTaM MacCHMBa IIOCJIE€ €r0 MMEHHM YKa3bIBaeTCs HOMeEp
aJieMeHTa (MHJIEKC) B KBaJPATHBIX CKOOKaX.

[Tpumep (dparMeHT IPOrpaMMbl BBIYHUCICHUS CYMMBI 3JIEMEHTOB MacCHBa):

for (i=0, sum=0; i < n; i++) sum+ = a[i];
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3[1eCh 1 - HOMEp 3JIEMEHTa MacCHBa, MPOUCXOIUT MOCIEA0BATENbHBIN NIEPe0op Beex
3JIEMCHTOB MacCCHBa.
I/II[CHTI/I(i)I/IKaTOp MacCCHUBa SABJIICTCA KOHCTAHTHBIM YKasaTCJICM Ha €ro HYHCBOﬁ
sanemeHT. Hanpumep, ums a U3 mepBOro nmpuMepa 3To To ke camoe, 4to u &al0].

39. Kak MOXHO noAacuyuTaTb KONMMYEeCTBO NONOXUTerNbHbIX 3fIieMeHTOB MmaccuBa?

B atom ciydae, kak U B JTFOOOM JIpyroM, e TpeOyeTcs MOJICYUTATh KOJTUYECTBO
DJIEMEHTOB, YJOBJICTBOPSIONIUX TOMY WM WHOMY YCIOBHUIO, HCIIONB3YeTCS TaK
Ha3bIBacMas MepeMeHHas-CUeTIHK, CYyTh KOTOPOH CBOJIUTCS K 3allMCH BUA:

for (i=0, K=0; i < n; i++)

if (Array [i] > 0) K++;

rae Array — Ha3BaHUE MAacCHBa, | - €ro 3JEMEHTHL. T.e. €ClM 3JEMEHT MacChBa
oosbire 0, To k K npubapnsercs enunua (omneparus MHKPEMEHTA) U Tak mnepedupaercs
KaXX/IbIi 2JIEMEHT MacCHBa.

40. Kaknm o6pa3omM MOXHO OCYLIECTBUTb NOACYET CYMMbl MOSNOXUTENbHbIX 3/IeMEHTOB
maccuBa?

Crenatb 3TO OMOXET MEpPEeMEHHas-HAKOIMUTEIb, 3alUCh (PparMeHTa MpOorpaMMBl,
rje HeoOX0AUMO HAKOIIUTE UTO JIM00, CBOJTUTCS K:

for (s =0;...;...) { monyunts S =S + K; }

T.e. mepeMeHHast S HaKalJIMBacT CyMMY 3HadeHHi K, IMOJIyYeHHBIX Ha Ka)XIOM H3
II1arOB BBIMOJTHEHHOTO ITMKIIA (HA KaXXOM IlIare K 3Ha4YeHUIO MEPEeMEHHON S 00aBsieTcs
HOBOe K M B pe3yibTaTe 3alIOMHUHACTCS B TOM K€ CAMOM S).

s nanHOM 3aaun pparMeHT 3anucu OyJeT BBITVISIAET CACAYIOITUM 00pa3oM:

for(s=0,i =0;i<n;i++)
if (A[i]>0) s+ =A[i];
rJe S - mepeMeHHasi HaKOIUTENb, N - pa3Mep MacCHBa, | - DIIEMEHT MacCHBa, €CIIU

aneMeHT Ooinbmie 0, TO TNEpPEeMEHHOW-HAKOMUTEN0 (C HayalabHbIM 3HaueHueMm ()
MpUOABIISIETCS ATOT DJIEMEHT.

41. Kak HanTM HoMep MakCMMarnbHOro 3afieMeHTa B MaccuBe?

31ech UCMOJB3YETCs KIIACCHUECKas, CIerKa BHIOM3MEHEHHAs CXeMa HaxOMXICHUS
max (Min) aieMeHTa, KOTOPbIi B 00IIIEM BUIC BBITJISIUT TaK:

for (s= menbIiie MeHbIIEro (0OJIbIIE OOJIBIICTO);. . .;...)

{monyuwnrts K, if (k >s) s =k},
T.€. €CJIM HOBOE 3HaYCHHE OOJIbIIE, YeM TO, KOTOPOE UMEECTCS — OHO 3alIOMUHACTCS, HHAYUE
OCTaBJISIEM CTapoe.

TUNUYHBIN TPUMEP — HAXOKICHHE MaX 3JIEMEHTAa MacCUBa

for(s=A[0],i=1;i<10; i++) if (A[i] > s)s = A[i];

B Haiem jxe ciiydae 3Ta KOHCTPYKIUS OyIeT BUIOM3MEHEHA U MTOJYYHM:

for (i=1,k=0;i<10; i++) if (A[i] > A[K]) k =1i;

BHauane momaraem, 4ro HOMEp Max-ro sjaeMeHTa MmaccuBa paBeH 0, 3aTeM Ha
Ka)K/IOM IlIare CpaBHHUBAEM BCE IMOCIEAYIOIINE dJIEMEHTHI ¢ MAX-HBIM U €CJIH HEOOXOIMMO
MEHSIEM 3HaYeHHEe HHIEKCa Max.

3armoMHMHAETCs HE caMO 3HAYE€HHE MAaKCHMMyMa, a HOMEp dJIEMEHTa B MAacCHBE, TJIE
OHO HaXOMTCA.
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42. Yto HasblBaeTCcA AMHaAMMYeCKon NaMATbIO, AMHAMUYEeCKMM MacCUBOM?

JlunamMuyeckasi mamsiTh — 9TO CBOOOHAS TAMATh, B KOTOPOI BO BPEMS BBITTOTHEHUS
IPOrpaMMbl MOXKHO BBIJICTIUTH MECTO B COOTBETCTBUU C IMTOTPEOHOCTIIMU.

MaccuBsbl, CO3/1aBa€MbI€ B JUHAMUYECKOM IMaMSITH, HA3bIBAKOTCA JUHAMHYCCKUMHU.
OHM cO37al0TCA C TOMONIBIO OMNEpaldd BBIICICHUS JIUHAMUYECKOM TaMsITH New U
bynkuu malloc().

[Tpumep (¢ UCIIOIB30BAHHUEM OIEpaIi NEW)

int n=100;

float *p = new float [n];

31€Ch CO3JacTcsl IEepeMeHHas-ykazarenb Ha float. B aguHamMuyeckor namstu
OTBOAMUTCS 00JacTh jJoctatouHas s pasmenieHus 100 3j1eMEeHTOB 3TOro THIIA, ajapec
Hayasa 3TOW 00J1aCTH 3alMMChIBACTCS B P.

[Tpumep (¢ momorwio ¢pyrkimu Malloc())

int n = 100;

float * q = (float*)malloc (n* sizeof (float));

B nepBoM ciydae nmamsTh 0CBoOOYKIaeTcs onepaiueii delete (delete [ Ip;)

BO BTOpOM — ¢ nomoinkto ¢pyukiuu free() (free (q);).

JlnHaMU4eCcKre MAacCUBBI, B OTJIUYHE OT OOBIUHBIX, HEJIb3s WHUIMAIM3UPOBATH MPU
OTIMCAaHUM, U OHU HE OOHYISAIOTCS aBTOMaTH4YeCKH. VX mpeumyIiecTBO B TOM, YTO HX
pPa3MEpPHOCTh MOXKET OBITh IepeMeHHOU. J[oCTyI K 3JeMeHTaM JTUHAMHUYECKOr0 MacCHBa
OCYILIECTBIISIETCA TaK K€, KaK M JOCTYI K 3JIEMEHTaM CTaTUYECKOr0 MaccuBa (Hampumep,
p[5] mu *(p+9) .

[Ipumep:

// TMHaMUYECKHI1 MacCUB 3aJIaHHON pa3MEpPHOCTH

int *Get_Array (int &n)

{

int n, i, *p; // Nn— pa3smMepHOCTH MaccuBa, *p — yKa3aTenb Ha T Int

printf ("BBean konnyecTBo 351€MeHTOB B Maccuee:”);

scanf ("%d", &n);

if ((p = new int [n]) = =NULL) { puts("HeT namatu!"); return NULL;}

for(i =0;i<n;i++)

{
printf ("BBeaun %d - 11 anemeHT:",i);
scanf ("%d"”, &pl[i]);
}
return p; // BEpHyTh yKa3aTellb Ha Ha4aja0 MacCuBa
by

43. Kakum ob6pa3om MOXHO HanucaTb nporpamMmy, BbIYUCIIAKOWY onpeaenuTesnb
KBagpaTHOM maTpuubl BTOporo nopsigka? Kakum ob6paszom BooGuie MOXHO paboTtaTtb C
MaTpuuamm?

Jns paboThl ¢ MaTpullaMH MOJIb3YIOTCS MHOTOMEPHBIMH MAacCHUBaMH, KOTOPBIE
3a/1aI0TCSl YKa3aHUEM KaXKJIOro M3MEpPEHMsS B KBaJpaTHBIX CkoOKkax. Hampumep, 3amuch
int [2][2] o3Hauaet, uTo B MaccuBe 2 cTOJIONA U 2 CTPOKH.

B mamsATH Takoi MacCuB pacroJiaracTcs IOCTPOYHO, T.K. HAMATh OJTHOMEPHA.

Jns mocryna K 3J€MEHTYy MHOTOMEpPHOTO MAacCHBa YKa3bIBAKOT BCE €r0 MHICKCHI,
nanpumep, mart [i][j].

[Ipy vHMOMATIM3aLMM MHOTOMEPHOIO MAacCHBa OH MPEACTABIAETCA CIEIYIOIIUM
obpazom:
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intmass 2[ ][ ] ={{5,5}{7,7}};
0o
int mass [2][2] = {5,5,7,7};
[Iporpamma aJis perieHus HalIe 3a1a9i MOKET BBITJISICTh CISAYIOIIMM 00pa3omM
#include<stdio.h>
#include<conio.h>
void main ()

{
float a [2][2];

float opr;  // onpenenurens
int i, j; /] nagEeKcs MaccuBa
puts (“BeeauTte MaTpuuy BTOporo nopsiaka”);
for(i=0;i<2;i++)

{

printf ( “—");

scanf (“"%f %f”, &a[i][0], &a[i][1]);
by
opr = a [0][0]* a [1][1] —a [0][1] * a [1][ O];
puts (“Onpepenutenb MaTpuubl ”);
for(i=0;i<2;i++)

printf ("%f \t %f \n”, a [i][0], a [il[1]);
printf ("paBeH %f ”, opr);
getch ();
b

44. Kak MOXHO MNOMEHSAATb MecTaMM 3JIeMeHTbl MaccuBa, 4YTOObI OKa3anocCb, 4TO
nocneayloWmUn 3nemMeHT 6onblLue npeabiayLlero?

JI71st nepecTaHOBKU MECTaMU JIBYX NIEPEMEHHBIX TPEOYETCS TPEThS.

Harnsinueiii npuMep: i TOro, 4ToObl OOMEHATh COAEPKUMOE JIBYX CTakaHOB (0e3
CMEUIMBaHuA), HEOOXOIUM TPETUI. DTO MPABUIIO TPEX CTAKAHOB.

[Mpumep: OOMeH 3HAYCHUH TIEPEMEHHBIX a M D ¢ MCMmoNb30BaHUuEM TEPEMEHHOM C
(“npaBuiIO TpEX CTaKaHOB™).

inta=5,b=¢6,c

C = a; /] mepenuTh CoEPIKUMOE TIEPBOTO CTaKaHa B IMyCTOM (TpeTuii)

a = b; // mepenuTh BTOPO¥A B NIEPBHIit

b = ¢; // nepenuTh TpeTHIi BO BTOPOI

Harmma 3amava OyeT BITJISIIETh TaK:

void F (int A[ ], int n)

{

int cc, i, found;

do

{

found = 0;
for(i= 0; i<n-1;i++)
if (A [i] >A [i+1])

{

cc = A[i]; Ali] = A[i+1]; A[i+1] = cc;
found ++;

by

} while (found ! = 0);
by
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45. Kak HanTM HOMep MaKCMMarnbHOro 3neMeHTa B MmaccuBe?

3/ech MCIONB3YeTCs KIACCHUYECKasi, CJerka BHIOM3MEHEHHAss CXeMa HaXOKICHHS
max (min) saieMeHTa, KOTOPBI B 00IIIEM BU/IC BBINISINT TaK:

for (s = menbIe MeHbIEro (00JIbIIe OOIBIIErO); ...; ...)

{monyunts Kk, ecau (k > s) s=k}, T.c. ecniu HOBoe 3HaueHue OoJblE, YEM TO,
KOTOPOE UMEETCSI — OHO 3alIOMHHAETCS, HHAYE — OCTABIISIETCS CTapoe.

TUNUYHBIA IPUMEP — HaXOXKACHHE MaX dJIeMEHTa MacCHBa

for(s=A[0],i=1; i< 10; i++) if (A[i] > s) s = A[i];

B Hairem jxe cirydae 3Ta KOHCTPYKIUS OyIeT BUIOM3MEHEHA U IOy UHM:

for(i=1,k=0;i<10;i++)if (A[i] > A[K]) k =1i;

T.C. 3alIOMHHAETCS HE CaMO 3HAue€HHE MaKCHMyMa, a HOMEp 3JEMEHTa B MAacCHUBE,
7€ OHO HaXOIHUTCS.

46. B kakom nopsiake BbINOMHSAIOTCA onepauum B BbipaXeHnn? MoXHO N U3MEHUTb 3TOT
nopsigok?

Omnepaluy BBITIOJHSIOTCSA B COOTBETCTBUH C WX IPHOPHTETaMHU. Tak, MPHOPHUTET
YHApPHBIX OMEpaIfii BBIIIE, YeM Y OMHAPHBIX M TePHAPHBIX. T.€. €ClIM B OJTHOM BBIPAKCHHUH
BEJIMYMHA YMHOXKACTCS Ha JPYTYI0 BEJIUYHMHY M YBEJIMYMBACTCA Ha OJWH (Oreparus
WHKPEMEHTA), TO BHA4Yaje BBIMOJIHHUTCA OMNEpanus ++ W TOJBKO IOTOM dYHCiIa OymyT
MIEPEMHOKCHBI.

Takxke TPHOPHUTETHI PA3IMYAIOTCS W BHYTPH 3THUX Tpymm. T.e. TPHOPHUTETHI
OuHapHBIX (YHApHBIX, TEPHAPHBIX) ONEpalldii TakKe MOTYT OBITh pa3nudHbl. Hampumep,
MIPHOPHUTET OTECPAIH YMHOXCHHS BBIIIE, YeM y CIOXKeHUs. T.e. B BeipaxeHun 2+2*2 (1)
BHaJaJie MPOU30UIET YMHOXKEHHUE (T.€. MOJIYIUTCs 4),a 3aTeM K YETBHIpeM MPUOABUTCS 2,
T.C. PE3yJIbTaTOM TOT0 BBIPAXKCHHUS OYICT 6.

Korzia B BEIpa)KEHUH 3aIMCAHO HECKOJIBKO OIEPaIMi 0JJMHAKOBOTO MIPHOPHUTETA, TO
YHapHbIC OIepaliy, YCJIOBHAs OIepamus W OIlepaius MPUCBAMBaHHUS BBITOIHSIIOTCS
CIpaBa HaJieBO, OCTaJbHBIC — ClIeBa HampaBo. Hampumep, a=b=c; o3znauaet a=(b=c), a
a+b+c o3navaer (a+b)+c.

VI3MEHHUTh TIOPSAJOK BBIIOJIHEHUS OINEpalii MOXHO, JJIs 3TOr0  HYXKHO
UCIIOJIb30BaTh KpyTible cKoOku. T.e. pesymbrar BbIpakeHus (1) H3MEHHUTCS, €CIu
MOCTaBUTh KPYyTJIble CKOOKU. (2+2)*2 B oTBeTe HacT yke 8, T.K. BHAuaje BBITOJHUTCS
CJIOKCHHE B CKOOKaX, a TOJIBKO 3aTEM YMHOXKEHHE.

47. Kakne onepaumm OTHOCATCA K NOrmM4eckum? [1nsa yero oHU HYXXHbl?

K 3TiM oneparisiM OTHOCATCS Takue onepariuu, kak oneparus 1 (&&) u onepanus
WJIA(||). Onepanapl (TO, HaJ YeM MPOU3BOAATCS ICHCTBHS) 3TUX OMEpAIUii MOTYT UMETh
apu(pMETUIECKUN TUTI WIH ObITh YKa3aTEISIMHU.

Omnepanapl B KaXJA0W OMeparid MOTYT OBITh Pa3UYHBIX THUIOB, MPEoOpa3OBaHMUS
TUTIOB HE TPOM3BOAATCS, (KaXKIBIM OmepaTop paccMaTpUBAETCS ¢ TOYKU 3PEHHS €ro
SKBUBAJICHTHOCTH HYJIIO).

Pe3ynbraTom Jorudeckoi onepanuu spisercs true (uctuna) wiu false (;moxs). [lpu
ATOM pe3yJibTaT omnepauuu Jiorndeckoe 'M" umeer 3HaueHue true, Toiabko eciau obOa
omepaHaa MUMEIT 3HaueHue true. PesynpraTr ke omnepauuu sorudeckoe "MJIN" umeer
3HaueHue true, ecam xots Obl OIMH U3 OTIEPaHIOB UMEET 3HaUYeHue true.

[Ipumep nporpaMmsl ¢ UCTIOIb30BaHUEM Jiornueckoro " MJIN".

Hamucare mporpammy, KOTOpasi CYMTHIBAET paauyc Kpyra W IMedaTaeT AUaMeTp U

IJIOIIAJb Kpyra.
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#include<stdio.h>

#include<conio.h>

int main ()

{

const float pi=31415926, 1=0.1, r=(3.4E+38)-1;

float radius;

do

{

printf (“\n Enter radius”);

scanf ("%f", &radius);

by

while ((radius < 1) || (radius > r));

printf ("D=%f, S=%f \n *, 2*radius, pi* radius);

getch ();

return 0O;

b

3HayeHue pajauyca B 3TOM MporpaMMe MOKHO BBOJUTH JI0 TE€X IOP, TOKa OHO OyJeT
MEHBIIIC HAUMEHBIIET0 W3 BO3MOXKHBIX 3HadeHwWi (0.1) wiam OoJblie HAUOONBIIETO
(3.4E+38)-1. Ecnu 06a ycnoBus CTaHYT JIO)KHBIMH, TO POrpaMMa UIET AaJIbIIE.

[Tpumep nmporpaMmel ¢ jjoruueckum M

OnpenenuTs UMEIOT JIM OJITMHAKOBYIO YETHOCTh TPY HATYPAIbHBIX YHCIIA.

#include<stdio.h>

#include<conio.h>

void Chetnost (unsigned int &a, unsigned int &b, unsigned int &c)

{

printf ("\n BeeauTte Tpn uncna a b c: ”);

scanf (“%u %u %u”, &a, &b, &c);

if (@%2 ! = 0) && (b%2 !=0))

if (%2 !'= 0) printf (“Yes");

else

{if (@%2 == 0) && (b%2 == 0))

if (%2 ==0) printf (“Yes");

else printf ("No” );

by

by

void main ();

{

unsigned int a, b, c;

clrscr ();

Chetnost (a,b,c);

getch ();

}

st Toro 4yToOBI YKCIIa UMENIM OJIMHAKOBYIO YETHOCTH (T.€. ObLIM BCE YETHBI WJIU
BCE HEUETHBI) HEOOXOAMMO, YTOOBI BCE TpU YHCIa MPHU ACICHUU Ha 2 JaBaiu B ocTaTke ()
a100 BCE JaBalid OTJIMYHBINA OT HYJIs ocTaTok. T.e. Koraa ocTaTku y a u b 0JHOBPEMEHHO
OTJIMYHBI OT HYJS U, €CJIM C JlaeT OTJIMYHBIA OT HYJs OCTaTOK, TO OTBET “YeS” (uucia
MMEIOT OJIMHAKOBYIO YETHOCTH).
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48. Ina yero HYXXHO pasaeneHue nporpamMmm no (PyHKUnaAM?

OyHKIMA — 3TO MMEHOBAHHAs MOCJIEAOBATEIIBHOCTh OMUCAHUM K ONEPATOPOB,
BBITIOJIHAIONIAST Kakoe JMOO 3aKkoH4YeHHoe JedcTBue. DYHKIUS MOXKET MPUHUMATH
IIapaMeTphl U BO3BpAIaTh 3HAUYCHUE.

Paznenenve Ha (yHKIMM CYHIECTBEHHO YINPOIIAET YTE€HUE Iporpammbl. Benb ¢
yBEJIMUYEHHEM 00beMa MPOrpaMMbl CTAHOBUTCSI HEBO3MOKHBIM yJIEPKUBATh BCE €€ JAeTallu
B mamsiTU. A pazbueHue nporpaMMbl Ha 0oJiee MPOCThie U 0003PUMbIE YACTH MOMOTAET
OOpPOTHCS C ITUM.

Kpome Toro, paszgenenue mnporpamMmbl Ha (GYHKIMM TO3BOJSET H30€XKaTh
n30bITOYHOCTH Kopda. [IpomcxomuT »To Omaromaps ToMy, 9TO (YHKIHS 3alliChIBACTCS
OJMH pa3, a BbI3bIBATH €€ HA BBINOJHEHWE MOXXHO HEOJHOKPATHO, MPUYEM M3 PA3HBIX
TOYEK TporpaMmel. [Iporecc oTiaaaku mporpaMmel, coaepkamied PyHKITUN, MOXKHO JTy4IIe
CTPYKTYpPHUPOBATh.

[Ipumep nporpaMmbl ¢ UCTIOIB30BAaHUEM (PYHKIIMH:

Wnet K-s1 cekyHza cyTok. OnpeneanTh CKOIbKO MOTHBIX 9acoB (N) ¥ MOJHBIX MHHYT
(M) TpoIIIO K ’TOMY MOMEHTY.

#include<stdio.h>

#include<conio.h>

void Time (int &h, int &m, long &sec)

{

do{

printf (“"Enter k (0..86400): “);

scanf ( “%lId", &sec);

while ((sec < 0) && (sec > 86400));

h = sec / 3600; m = (sec % 3600) / 60;

printf (“hour = %d, min = %d sec = %d”, h, m, (sec-h*3600-m*60));

}

void main ()

{

int h, m;

long k;

Time (h, m, k);
by

YacTo ucnonp3yeMble (YHKIIMH MOKHO MOMENIaTh B OMOIMOTEKU. DTO MO3BOJISET
co3aaBaTh 0oJiee POCTHIE B OTIAJKE U COMPOBOXKICHUU ITPOTPAMMBI.

49. InA 4ero HY>XHbl COPTUPOBKU, KAKUMM OHU ObIBalOT? YTO Takoe Knroy?

Jl71st Toro, 4TOOBI HANUTH YTO-TUOO MHTEPECYIOIIEE HAC JKeNaTeIbHO, YTOObI JTaHHBIC
OBLITM YTIOPSIIOYEHBI, UHAYE MPHUACTCS OCYIICCTBIISITH MOCIE0BATENIbHBIN TIEpedop Bcex
AJIEMEHTOB (@ DJIEMEHTaMH MAacCHMBa MOTYT SIBISThCSA Oojiee CIOXKHBIE 00pa30BaHMsI, YEM
MPOCThIE TIepeMeHHbIe). [IJ1st TOro 4TOOBI MpoIie U yA00Hee HaXOIUTh HYKHBIM 2JIEMEHT U
CYIIECTBYIOT Pa3IMIHBIC BHJIBI COPTUPOBOK.

Kmou — 93T0 dYacTh »dJeMeHTa JaHHBIX, KOTOpas WCIOJIb3YETCS IJIs  €ro
UIECHTU(GUKAITMN ¥ TIOUCKA CPEId MHOXKECTBA IPYTUX TaKUX DJIEMEHTOB.

CopTHpPOBKH pa3InYaroT:

a) O BUAY pa3MEIICHUS AJIEMEHTOB: BHYTPCHHSS COPTHPOBKA — B TAMATH H
BHEIIHSS — B (haiiyie JTaHHBIX,

0) 1o BULY CTPYKTYpbl JaHHBIX, COJEPXKAIIMX COPTUPYEMBIC DJIEMEHTHI:
COPTHUPOBKA MacCCUBOB, MAaCCUBOB yKa3aTesei u T.1.;
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B) OCHOBHBIMHU UJIESIMU aJITOPUTMA COPTUPOBKH.
Paznuuaror:
COpMUPOBKU BCMABKAMU — OYEPEIHOM SIIEMEHT NOMENIIAETCA II0 MECTY CBOETO
PAcCIIOJIOKEHUS B BBIXOAHYIO TIOCJIEI0BATEILHOCTh (MACCHUB).
[TpuMep mpOCTOM BCTABKU:
void sort(int in[], int n)

{

inti,j, k, v;

for(i=1;i<n;i++)
{
v = in[i];
for (k =0; k <i; k++) if (in[k] > v ) break;
forG=i-1;j>=Kk;j-) in[j + 1] =in[j];
in[k] =v;
by

by

copmuposKy 6blOopoM — BBIOUpAETCS OYEPEAHOM MHHUMAJIBHBIA JJIEMEHT |

MMOMEIIAETCS B KOHEL MOCJIECA0BATEILHOCTH.
[Ipumep cOpTUPOBKU BBIOOPOM:
void sort(int in[ ], int n)

{
inti,j, k ¢
for(i=0;i<n-1;i++)
{
forG=i+1,k=1i;j<n;j++) if (in[j] <in[k]) k=j;
c =in[k]; in[k] =in[i]; in[i] =c;
b
by

CcoOpmupo6Ky pazoeieHuem — TOCIENOBATEIBHOCTh (MAacCUB) pa3fessieTcs Ha IBE
YaCTUYHO YIOPSAJIOYECHHbIE IO MPUHUUITY “‘O0JiblIe-MEHbIIE” YacTH, KOTOpbIE 3aTeM
MOTYT OBITh OTCOPTUPOBAHBI HE3ABUCUMO (B TOM YHUCJIE TEM K€ CAMbIM aJITOPUTMOM ).

Cxema COpTUPOBKH PEKYPCUBHBIM Pa3/ICIICHUEM:

void sort (int in[], int a, int b)

{

inti;

if (@ >=b) return;

// Pa3nenuTs MaccuB B uHTepBase a...0 Ha aABe vactu a...i-1ui..b

/[ OTHOCUTEIIBHO 3HAYEHUS V 10 IPUHIUIY <V, >=V

sort (in, a, i-1);

sort (in, i, b);

}

COpMUPOBKY CAUsIHUeM — TIOCIEeNOBATEIbHOCTh PETrYJSIPHO pachpenensieTcss Ha
HECKOJIbKO HE3aBUCUMBIX YacTel, KOTOPBIE 3aTeM O0BEAUHSIOTCS (CIHUSHUE).

oOMeHHble ~ COpMUpOBKU  — TpyINa COPTUPOBOK C  MHOTOYMCIECHHBIMU
ONTUMU3AIMSIMHI, OCHOBaHHAs HAa PETYJIIPHOM OOMEHE COCEIHUX AJIEMEHTOB.

COpmuposxka noocuemom — COPTHUPOBKA, B KOTOPOH OIpeAeNseTcsl KOJUYECTBO
AJIEMEHTOB, OOJBIIMX WJIM MEHBIIUX JAHHOTO, W OMNPENENIeTCS €ro pacrojioKeHUE B
BBIXOJTHOM MacCHBE.

[TpuMep COPTHPOBKH MOACYCTOM (HETIOTHOM):

void sort(int in[ ], int out[ ], int n)
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{

inti, j, cnt;
for(i=0;i<n;i++)
{

for (ent=0,j=0;j < n; j++)
if (in[j] < in[i]) cnt++;  // cueTumk s;1eMeHTOB OOJIBIIIE TEKYIIETO
out [cnt] = in[i]; I/ onpeeIseT ero MecTo B BEIXOJIHOM MacCHBE

}
}

50. YTo Takoe copTUpOBKa MeTOAOM “ny3bipbKa”’?

OTa COpTUPOBKA OTHOCHUTCA K COPTHPOBKaM oOMeHOM. CyThb €€ 3aKII04aeTCs B TOM,
YTO 3JIEMEHTHl CPAaBHUBAIOTCS MOMApHO M, €CIM Iapa pacloJIo)KeHa HE B TOPSJIKe
BO3pacTaHUs, IPOU3BOJIUTCS MIEPECTAHOBKA. DTOT MPOIIECC MOBTOPAETCS IO TE€X MOp, IOKa
IpH MPOCMOTPE MAacCHBa OT Hayvaja JI0 KOHIIA IePeCcCTaHOBOK Oouble He OyIeT.

[Tpumep:
void sort (int A[], int n)
{
int cc, i, found;
do{

for (i=0, found = 0; i < n-1; i++)

if (A[i]>A[i+1])

{ cc=A[i]; A[i]=A[i+1]; Ali+1]=cc;
found ++; }

} while (found = 0);
b

B sroit ¢yukuuu found - xoauuecTBO cpaBHEHHMH, i- HOMEp 3jeMeHTa. BHauane
CUMTAEM KOJIMYECTBO CpPAaBHEHUW paBHBIM Hymt0. [Ipou3BoauM mnocnenoBaTebHBIN
nepebop BcCEX JJIEMEHTOB MaccuBa OT TIepBOro, J0 mpeamnociennero. CpaBHUBaeM
COCEHUE OHJIEMEHTHl M, €CJIM MNPEAbIAYIIHA DJIeMEHT OOJble TMOCIEAYIOIIEro, TO
MPOM3BOJIUTCS MTEPECTAaHOBKA.



Jlononnume onpenenenus (B 3aganusax 1 - 20)

1. CymiecTByeT MHOKECTBO YIPABISIOMIMX Oa30BBIX CTPYKTYP: Yenouka, eemeieHue,
YUKI1 U noonpocpamma. AJITOPUTM JHOOOW CIIOKHOCTH MOKHO ONHCATh, MCIIONb3YS
OrpaHUYECHHbIEC TOJIMHOXKECTBA CTPYKTYP:

a) 1 1IETI0YKa;
0) BETBJICHUE U

2. D PexTuBHOCTh — MOKa3aTelNb, XapaKTePU3yIOIUN 1 00beM
UCTIOJIb3YEMOM

3. Brimonnenue nporpaMmbl Ha si3bike CH HAUMHAETCS C PYHKIIUU

Ka;xz:mﬁ OIICPATOP 3dKAHUYNMBACTCA

5. JIro0oit seMeHT AaHHBIX OTHOCUTCS K THUITy, SIBHO YKa3bIBAEMOMY
B OTIMCaHUU , IEPEMEHHON WK QYHKIIUH.

6. O6beM IIaMsATH, OTBOHHMBIﬁ JJIA HepeMeHHOﬁ, onpeaciricTca B COOTBCTCTBHUU
C , KOTOPBIC MOXCT IIPUHUMATh IICPCMCHHAs.

7. TlepemeHnHasi, KOTOpasi U3BBECTHA TOJILKO BHYTPU (PYHKIIMM, B KOTOPOM OHA OIpe/erieHa,
Ha3bIBACTCS

8. Ilpu mepenmave mapamerpoB B GpyHKIHIO aprymeHTsl Tuna float Bcerma mpeodpasyrorcest
K THITY

9. Omeparop B BBI3bIBAEMON (DYHKILIMU MEPEIAET YIPABICHUE U BO3MOXKHO
3HAYEHHE B BBI3BIBAIOIIYIO (PYHKIHUIO.

10.KiroueBoe ci10BO UCIIOJIb3YETCsl B 3arojoBKe (DYHKIIMHM, YTOOBI yKa3aTh,
yTo (YHKIMA HE BO3BpalllaeT 3HAYCHUE WM YyKa3aTh, YTO OHAa HE COJEPKUT
apaMeTpoB.

11. (GYHKIIMY TIO3BOJISIET KOMIWISITOPY MPOBEPUTHh KOJUYECTBO, THUIIBI
U TIOPSAZIOK CJIEIOBAHUS ApTYMEHTOB, MTepEeIaBaeMbIX (DYHKIIHH.

12.TlepemenHas, 0ObsIBICHHAS BHE OmNpeneieHu PyHKIMi, SBIseTCS
IIEPEMEHHOM.

13.®dyHKMS HE MOKET BEpPHYTh MAacCHB B KadecTBE pe3ysibTaTra, HO MOXET BEPHYTh

Ha MacCHB.
14. ArperupoBanue — JAHHBIX, IPU KOTOPOM HE 0053aTENIBHO
HaJu4Ke Kakoi Obl TO HU ObLIO B3aUMOCBSI3H JIaHHBIX.
15.MaccuB — CTpyKTypa, cocrosimas u3 KOJINYECTBA
KOMITOHEHT TUIIA.
16.21eMeHThI MaccUBa 3aHUMAIOT SYEUKH MTaMSTH.
17.msa maccuBa ecTh yKaszaTesb Ha €ro Haqajo.

18.CtpyKkTypoii JaHHBIX Ha3bIBAIOT HAOOpP U3 OJHOTO WJIM HECKOJIBKUX WMEH

u JTAHHBIX, K KOTOPBIM 3TH UMEHA TIO3BOJIIOT MOJIYIHUTh
19. MaccuB u cTpyKTypa 00eCIeuynBarOT JOCTYTI K JIEMEHTaM.
20. 17151 CTPYKTYp JAHHBIX MPETYCMOTPEHBI OTEepaIin KOMITOHEHT

U COOTBETCTBYIOIIAs




Bbi0epuTe Bce gephble yrBepxKaeHus (B 3ananusx 21 - 23)(nazoute OyKBbI)

21. B azvike Cu cywecmayrom nsams munosg onepamopos:

A. CpaBHeHus H. BriBosia pe3yibpTara
B. IloBTOopenus |. BrizoBa kommnuisiTopa
C. IlpucBauBanus J. Bri3oBa dyHKIIMHN
D. Ilepenaun naHHbIX K. IlycToit oneparop
E. Ilepenaun ynpasiieHus L. OtHOwEeHus
F. Bo3Bpara 3HaueHMs M. Onucanus
G. [lepenaun mapamerpa N. [IpoBepku
OrBer , , , |,

22. 3anamas pazoensem:

ApPryMeHThl B criuckax (popMabHBIX U (PAaKTUUECKHUX MTapaMeTPOB
[lepemenHbIe pa3HOro TUIIA B ONIEpaTOpax MPUCBAUBAHUS
HavanbHble 3HaU€HUS AJIEMEHTOB MACCUBA B ONEpaTOpax ONMUCAHUS
Pa3zMepHOCTH MacCUBOB B OllepaTopax ONHUCAHUs
[lepemeHHBIE OJTHOTO TUIA B OMIEpATOPAX OMUCAHUS
Crnucok Bo3BpallaeMbIX 3HaYeHUM B omneparope return

. OnepaTopsl IpHCBaNBaHKs B 3arojoBKe mukia for

GTMMmMoOO®P

OT1Ber

23. Apeymenm, nepedasaemvlii 8 YYHKYUIO, MOIHCem Obimb.

Koncranroii

. Onepangom
CTpOKOBBIM JINTEPATIOM
[TepemeHHOI
Bripaxxennem
Oneparueit

™ >

nmoo

OtBer

24. Bbl0epure Bce geprble BADHAHTBI OTBETOB: «J1a» WM «HET»

Omnepatop BbI30Ba (PYHKIIMU - UMS (DYHKIIMH, 32 KOTOPBIM B KPYIJIBIX na / HeT
CKOOKax CJIeTyeT CHCOK (hOpMaTIbHBIX MapaMeTPOB.

3azonosox yukyuu — 5mo uacms onpeoenenuss QyHKYuu, 0epaHudeHHasl oa / nem
KpY2nblMU CKOOKAMU.

Omnpenenenre GYHKIIMHA — ATO 3aT0JOBOK M TEJI0 (QYHKITHH. na / HeT
Maccus scecoa nepedaemcsi 8 hyHKYUo yepes ykazameib Ha €20 Hauaio. oa/nem
MaccuB MOXKET BO3BpaIIaThCsl Kak pe3yabTaT paboThl PyHKITUH. na / HeT
Tun so38pawjaemoeo yuxkyueti 3naverus 6ce2oa void. oa / Hem
OObsiBiaeHUE QYHKIMU — 3TO 3aroJIOBOK M BO3BpalaeMoe GyHKIuen na / Het
3HAYCHHE.

OtBeTr s s




YcTaHoBHUTE COOTBETCTBHE (B 3amanusax 25 - 28)(nazosute GyKBbI)

25.
Tun faHHBIX O0bem mamMaTu JInana3zoH 3HaYeHUM
1) char A. 2 Oaiita a) 3.4E-38...3.4E+38;
2) gn5|gned char B. 4 Gaiira b) 0... 65535;
3) int ) C) 0...4294967295;
4) unsigned int C. 8 baritoB | ()-32768...+32767;
5) long D. 1 Gaiir e) 3.4E-4932...1.1E+4932;
6) unsigned long . ) -2147483648... 2147483647,
7 float E. 106aittos | 1y [1hg 197
8) double h) 1.7E-308...1.7E+308;
9) long double 1) 0...255
Orgerl)_, 2)_, 3)_, 4, 5 _, 6_, 7_, 8 _, 9_,
26.
Hcnoab3oBanue cKOOOK Tunsl cKOOOK
1. uHAEKCUpOBaHUE DIIEMEHTA MACCHBA 1) 0
2. yCI0BHOE BhIpakeHue B oneparope if
3. sBHOE MpeoOpa3oBaHUE THUMA 2) ]
4. ompezeneHue, 0ObSIBICHUE U BHI30B (PYHKITUU
5. BBIACISIOT TeNO (YHKIIMH WM COCTaBHOMN OJIOK 3) {}
6. B popManbHBIX apamMeTpax Mpu rnepeaaye MHOTOMEPHBIX MaCCUBOB
7. nepekmouaiouee  svipadicenue oneparopa SWitch
8. cnucox komcmanmmuvix_evipascenuil orneparopa SWitch
9. MHMIMAIU3AIMS CKAJISIPHBIX IEPEMEHHBIX B OTIEpaTOPaX OMUCAHUS
10.BbIICNIEHHE CTTHUCKA KOMIIOHEHTOB B OIMPEACIICHUN CTPYKTYPBI
11.B MakpoonpeeaeHusx, 00padaTbIBaEMbIX MPEMPOIIECCOPOM
12.00s13aTeIBHBIC DJIEMEHTHI B OITEPATOPhI IIUKJIOB
13.uHUTIIMaTU3aIHs] MAaCCBOB B OTIEPATOPaX OMHCAHUS
14 w3MeHeHnEe TIOCIeA0BaTSIIBHOCTD BBITIOJIHEHUSI OTIepaIiiit
15.pu onucanuu MaccuBa
OTBeT 1)_’_,_,_9_’_9_’_ 2)_9_ b 3)_’_,_,_
217.
O0BeKTHI NPOrpamMMbl Boipa:xxeHus

A. ms maccuBa

B. Ccbuiku Ha 00BEKTHI
C. Ums byHKiHM 2) IlpaBomomycTumbie
D. Umena ckanmsipHbIX apu(METHYECKUX ¥ CHMBOJIBHBIX
TIEpPEMEHHBIX

E. NMena nepeMeHHBIX, MPUHAAISKAIIUX MaCCHBAM

F. BrizoB ¢pyHkuuu

G. BeipaxkeHus ¢ onepaiueil pa3piIMeHOBaHUS ‘*’

H. mena ykazarenei

|. MMms KoHCTaHTBI

1) JleBogomycTuMbIie




28.

O0BbEeKThI

Tunsl 1aHHBIX

A. llenble nepemMeHHbIe
MaccusBbl

Kmaccrel

[Tepeuncnenus
BeniectBeHHbIE IEPEMEHHBIE
O0BequHEHNS

. Ccplikmn

. YKazarenu

CTpyKTypHI

—IOMMOO®

1) ArperarHbie

2) CxansipHble

Bri0epure npasunvusiit oTBeT (B 3ananusx 29 - 30)(nazosute GYKBbI)

29.

[Iporpamma, ¢hparMeHT nporpaMmsl Ha si3bike C

Pesynbprat paboThl

1. void func (int a, int *b)

{ A 12
a=3; *b=4;
3 B. 34
\{/oid main() c 392
int a=1,b=2;
func(a, &b); D. 14
printf("%d %d", a, b);
s
%. void main() A 1
char* s="simple string", *p=s; B. 1
int i=0;
while (*p++) i++; C. 0
printf("%d", i — strlen (s)); D. wuuuero
}
3 A 1ll
char* s="\1\1";
short int * p= (short int*)s; B. \1\1
printf(“%d”, *p); C. \1\\1
D. Huuero

OrBer1__2 3 .

30. Omneparopy W = v; SKBUBaJICHTHA CJICIYIOIIAsl TOCJICIOBATEIHLHOCTh ONIEPATOPOB

A . p=&v,
B. p=&w; w=*p;

W = *p;

C.v=&w;, w=*v;

OTtBeT .




