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BBEOEHUE

Hucuuriaa « MHdopmaTrka» n3ydaeTcst Ha MepBOM Kypce B TeUSHUE IBYX
CEeMECTPOB C IIpUMEHEeHHEeM 0a/UIbHO-PEUTUHIOBOM CUCTEMbI OOYUYEHMUSI.

DenepatbHBII TOCYIAPCTBEHHBIN 00pa30BaTeIbHBIN CTAHAAPT 10 JUCIIATI-
JmHe «HbopMaTrKa» BKIIIOYaeT HIDKETIEPEUMCICHHbIC pa3Aesibl U TEMbI.

Paznensr ®IOC Cemectp | Monyib

IMonsarue nndopmalmu; odIias XxapakKTepucTUKa Mpo1eccoB

1 1
cbopa, repegayr, 00padOTKM U HAKOILJIEHUsI TH(GOpMalluu

AJIFOpI/ITMI/I3aL[I/I$I " IIPpOrpaMMUPOBAHME; A3BIKM IMTPOrpaMMU-
POBaHUA BBICOKOI'O YPOBHA

Mopenu pPEIICHUA (I)yHKHI/IOHEU'H)HI)IX 1 BBIYHUCIUTECIIbHBIX
3aJay4,; 0a3bl JaHHbIX

OCHOBBI 3alIMTH MH(OPMALIMKU U CBEAEHUI, COCTABIISIOIINX
rocyIapCTBEHHYIO TailHy; METO/IbI 3allIUThl UH(MOPMALIUK; 2 4
KOMITblOTepHas rpaduka

Lleab 1aHHOTO y4eOHO-METOAMYECKOIO MOCOOUs — MOMOYb CTYAEHTaM
B U3YYEHUU CJIEAYIOIINX PA3IeNIOB: «AJITOPUTMU3ALNS U IIPOrPAMMUPOBaA-
HUE»; «SI3BIKI TIPOrpaMMUPOBAHMS BBICOKOTO YPOBHSI».

YuyebHO-MeToAMYECKOE TTOCOOUE COACPKUT METOANYECKUE YKA3aHUS 10
HM3YYEHUIO TUCLUILUIMHBI, TEOPETUYSCKUE CBEACHUS 110 QUCLIMIUIMHE, TIPU-
MepbI TUIIOBBIX 3aJa4, BApUAHTHI 3aJaHUil IT0 TeMaM Kypca, BOIIPOCH K 9K-
3aMeHy, oubarorpacYecKuil CrMcoK, roccapuii.

B MeTonmueckunx yKazaHUSIX OTIpeaeIeHBI LIeIU 1 3a1a9i TUCIIUILINHEI,
JTaHBI METOANYECKIE PEKOMEHIAINH IT0 ¢€ N3YUYEeHUIO.



I. PYKOBOACTBO MO U3YYEHUIO ANCLUUNMNIUHDI

Wzyyenue nucuumiuHbel «HGoOpMaTKa» COMNIaCHO YYeOHOMY TJIaHY
MpeaycMaTprBaeT CIIEAyIoIIee paclpeaeIcHe YacoB IO BHUOAM YYEOHBIX
3aHATUNA.

1 cemectp
IIpakTueckue
Jlexuun JlabopaTopHbie P dopma
3aHsATHS (Yac.)
(gac.) 3aHATHSA (Jac.) KOHTPOJIS
12 34 — DK3aMeH

1. Uenn n 3agaum aucymnnuvHol. KomneteHuynn

Uenu uzydyeHust pazaesnoB «AJrOpuUTMU3ALIMSI U MPOrpaMMUPOBAHUE»,
«SI3BIKM TIPOrpaMMUPOBAHUS BBICOKOTO YPOBHSI» OUCHUILTUHBI «UHpOP-
MaTUuKa» — O3HaKOMJIEHHWE C OCHOBaMHU aJrOPUTMU3ALIMU U SI3bIKAMU TIPO-
rpaMMUPOBaHUsI, TPUMEHEHUE TOJYYEHHBIX HABbIKOB B MPO(eCCuoHaTb-
HOI IeSITEeTbHOCTH.

B pe3ynbrare usyyeHus AUCUUIUIMHBI CTYIEHT TOKEeH 00J1a1aTh CleLy-
IOILMMU KOMITETEHIIUSIMU:

— KYJIBTYPOU MBIIIJIEHUS, CITOCOOHOCTHIO K 0000IIEHUTO, aHATTU3Y, BOCTIPU-
SITUI0 UH(MOPMAIIMU, MTOCTAHOBKE 1I€JIM 1 BbIOOPY MyTell ee MOCTUKEHUS
(OK-1);

— CIOCOOHOCTHIO TTOHWMATh CYIIHOCTh M 3HaueHuWe WHGbOpMAIuu B pas-
BUTUU COBPEMEHHOTO0 MHMOpPMallMOHHOIO 00IllecTBa, CO3HABATh OMac-
HOCTH ¥ yTPO3bl, BO3HUKAIOILIME B 3TOM MpOLIecce, COOMI0NATh OCHOBHbBIE
TpeboBaHMST MH(POPMAITMOHHON 6€30TTaCHOCTH, B TOM YHMCJIE 3AIIUTHI TO-
cynapctBeHHoM TaiiHbl (ITK-4);

— OCHOBHBIMU METOJAaMH, CITIOCOOAMU M CPENCTBAMM IOJTYyYEHUsI, XpaHe-
HUS, TepepaboTKu WHOOPMALINY, HABBIKAMU Pa0OTHI ¢ KOMIBIOTEPOM
Kak cpeacTtBoM ynpasieHus uHbopmarmeii (ITK-5).



2. MeTtogunueckne pekomeHAaunmM no nsyyvyeHunmo ancumnnjiiHbl

Tema 1. Aacopummuzauus
Ilenb — 03HAKOMWTH CTYJIEHTOB C OCHOBHBIMU TIOHSITUSIMU U TIPUHITU -

ImaMu aJITOpUTMHU3aLUH.

R SOS R S R

‘V4eOHbIe BONIPOCHI

. [ToHsgTre anropuT™Ma, CBOICTBA aJIrOPUTMA.

. bazoBble aIropuTMHUYECKUE CTPYKTYPHI.

. CnenoBanus. Bersnenus. LIUKIIBL.

. BroxeHHble TMKINYeCcKUe CTPYKTYphl. UTepalilnoHHbIE CTPYKTYPHbI.

M3yuynB AaHHYIO TEMY, CTYAEHT JO/IKEH:
3Hamo:
CIOCOOBI 3aMUCHU AJITOPUTMOB;
OCHOBHBIE 0a30BbI€ CTPYKTYPhI aJITOPUTMOB;
ymemo:
OITIpeeIISITh CTPYKTYPY aJITOPUTMA, THIT,
COCTaBJISAATh OJIOK-CXEMBI.
I1pu pabore ¢ yueOHBIM MaTEpUaIOM TEMbl HEOOXOAUMO:
U3y4uTh pazneisl 1.1-1.7;
03HAKOMUTbHCS C MPpUMepaMU TUTIOBBIX 3a1a4 B pasaene 1.8;
OTBETUTD Ha BOIIPOCHI IS CAMOKOHTPOJIS.

Tema 2. Ocnogol npoepammuposanus
Ilenb — 03HAKOMUTBLCSI CO CTPYKTYPOIi IporpaMMBbI Ha si3bike Ilackaib,

OCHOBHBIMU OII€paTopaMu, aJITOPUTMAaMU CTPYKTYPbI CJICAOBAHUA.

YueOHble BOPOCHI

. OTarsl penreHus 3agad Ha D9BM.
. CtpykTypa nporpamMmsbl Ha si3bike [Tackanb.
. OCHOBHBbIE OIEepaToOpPhI.

N3yunB 1aHHYIO TEMY, CTYIAEHT J0JIKEH:
3Hamo:
ancaBurt si3bika [Tackaib, TUITbI JaHHBIX;
oIepaTophsl BBOJA-BbIBOIA, OIIEPAaTOpP MPUCBANBaHUS;
ymemb:
COCTaBJISATh OJIOK-CXEMBI CTPYKTYPHI «CJIEIOBAHUE»;
MHMCATh MIPOCTHIC MPOTPAMMBI C UCITOJIb30BAaHUEM OTIEPaTOPOB BBOIA-BbI-
BOJa, oIlepaTopa IMPUCBAaUBaAHMSI.



ITpu padote ¢ y4eOHBIM MaTEpUAIOM TEMbl HEOOXOAUMO:
WU3Yy4YUTh pazaensl 2.1-2.8;
03HAKOMUThLCS C pUMepaMM TUTIOBBIX 3aJa4 B pasnene 2.9;
OTBETUTbH HA BOTIPOCHI JJIsI CAMOKOHTPOJIST;
BbIOpaTh BapuaHT 3agaHus u3 paszaena Il mo teme «CrnenoBaHus»;
COCTaBUTb OJIOK-CXEMY aJITOPUTMA, HAMUCATh U OTIaAUTh IPOrPaMMY;;
MPEAbSIBUTD PE3YJBTaThl PAOOTHI TTPETIOIABATEIIO.

Tema 3. Tunosevte evivucaumensvHoie npoueccol. Bemeaenus
Ienb — 03HAKOMUTLCSI C aJITOPUTMAMU CTPYKTYPhI «BETBJICHUS», JIOTU -

YECKHUM OMepaTopoM, OIepaTopoM BrIOOPA.

AW N =

VyeOHbIe BONPOCHI

. OnepaTophbl MPOBEPKU YCIOBUIA, OIIEpaTOp Iepexoa.
. Jlorudeckue oneparuu.

. Onepaunu OTHOILIEHMIA.

. Onepatop BbIOODA.

M3yunB 1aHHYIO TEMY, CTYAEHT JOJ/IKEH:

3Hamo:
JIOTUYECKUI OTIepaTop;
CTPYKTYPY BJIOXEHHBIX JIOTUYECKHX OTIEPaTOPOB;
CTPYKTYpY oreparopa BbI00pa;

ymemp:
CTPOUTD aJITOPUTMBI CTPYKTYPBI «BETBJICHUS»;
HCTOJIb30BaTh BIOXEHHbIE IOTUYECKUE ONIEPATOPHI;
WCTIONb30BaTh B IIpOrpaMMe oTiepaTop BbIOOpa.

ITpu pabote ¢ yueOHBIM MaTEpUaaIoOM TeMbl HEOOXOAUMO:
M3y4uTh pasnennl 3.1-3.3;
O3HAKOMUTHCS C IPUMEPAMU TUTIOBBIX 3a7a4 B pazaene 3.4;
OTBETUTbH Ha BOTIPOCHI JJIsI CAMOKOHTPOJIS;
BBIOpaTh BapuaHT 3amaHus u3 pasaena I11 mo teme «BeTBneHus»;
COCTaBUTH OJIOK-CXEMY aJITOPUTMA, HAMMUCATh U OTIAANUTh IIPOTPaMMY;;
MPeIbSIBUTD Pe3yAbTaThl paOOThI MPENOJABATENIO.

Tema 4. llIllCJlll’IEClCIle eblMucauUmenbHovle npoueccobl
He.]'lb — O3HAaKOMUTLCA C aJITOPUTMaMU LUKJINYECKOM CTPYKTYpPbI, OIIC-

paTropaMH LMKIIA C TTapaMETPOM, C TIPEAYCIOBUEM, C TOCTYCIIOBUEM.



A W N =

YueOnbie BOMPOCHI
. Llukinyeckue BEIYUCTUTEIBHBIC TTPOIIECCHI.
. Onepatop 1IMKJIa C MapaMeTpoM, C TIPETYCIOBUEM, C TTIOCTYCIOBUEM.
. BioxxeHHbBIE TIUKITHL.
. MtepanimoHHble IMKJIMYECKUE BHIYMCIUTEIbHBIE IIPOIIECCHI.
N3yunB nanHyio Temy, CTYIEHT JOJDKEH:
3HaAMb:
orepaTophl IIMKIIA;
HEeoO0XoMMble NENCTBUS AJIsI OPraHU3alUM LIUKJIA;
TpaBUJia OPTaHM3AIMHY BIOXKEHHBIX ITUKJIOB, OTIEPATOP MPEPHIBAHUS IIUK-
na;
ymemb:
CTPOUTH AJITOPUTMBI IMKITNIECKOU CTPYKTYPHI;
CTPOUTH AJITOPUTMBI CO CTPYKTYPOIl BIOXKEHHBIX IIMKJIOB;
MPUMEHSITh OTNEPATOPhI LIMKIIOB C MapaMeTpoOM, C TIPEIYCIOBUEM, C TTOC-
TYCJIOBUEM.
ITpu pabote ¢ yueOHBIM MaTepUaaIoOM TeMbl HEOOXOAUMO:
W3Yy49uTh pasnennol 4.1—4.5;
03HAaKOMMTHCSI C TPUMepaMy TUTTOBBIX 3aj1a4 B pasnene 4.6;
OTBETHUTbH Ha BOTIPOCHI JJIsI CAMOKOHTPOJIS;
BBIOpaTh BapuaHT 3amaHus u3 pasaena I1I mo teme « Iukibl»;
COCTaBUTh OJIOK-CXEMY aJITOPUTMA, HAMMUCATh U OTIANUTh IIPOTPAMMY;;
MPEAbSIBUTD PE3YJIBTaThl paOOTHI TTPEIIOIaBaATENIO.
Tema 5. Onepanyn ¢ HHIEKCHPOBAHHBIMH TlepeMEHHBIMH
Iemn: 03HAKOMUTHCS CO CITOCOOOM XpaHEHUST OMHOTUITHOW UHMOpMa-

MU B ITIOMMECHOBaAHHOM Ha6ope, MacCCUBE,; COCTaBUTb IOHATHE O crocooe

XpaHeHUs UH(OpMaILIMY B IByMEPHOM MacCHBE, MaTpUIIE.

w N =

YueOnbie BOMPOCHI
. Omepaluu ¢ HHIEKCUPOBAHHBIMU MTEPEMEHHBIMH.
. OmHOMEpHBIE MaCCHUBHI.
. JIByMepHbIE MACCHUBBLI.
M3yuuB JaHHYIO TeMY, CTYIEHT JOJIKEH:
3HamMb:
OTIMCaHUE MAaCCUBOB;
BBOJI-BBIBOJI MACCUBOB, XpaHEHUE MaCCUBOB, 00pabOTKY MaCCHBOB;



ymemo:
— WCIIOJIb30BaTh MHAEKCUPOBAaHHbBIC TIEPEMEHHBIE;
— OpraHu3o0BaTh XpaHeHUe HHGOPMAIIMY B BU/IE MACCHBA OTHOMEPHOTO;
— OpraHu30BaTh XpaHeHNe NHGOPMAIIMN B IBYMEPHOM MacCHBE, MaTPHIIE.
ITpu pabote ¢ yueOHBIM MaTEpUaaIoOM TeMbl HEOOXOAUMO:
— UM3YYUTb pa3aensbl 5.1 1 5.2;
— O3HAKOMMThCSI C TIPUMEpaMU TUITOBBIX 3a1a4 B pa3neiiax 5.3 u 5.4;
— OTBETHUTb Ha BOTIPOCHI JJIsI CAMOKOHTPOJIS;
— BBIOpaTh BapuaHT 3agaHus u3 pasaena [I1 mo reme «OpHOMEpHBIE Mac-
CHBBI»;
— COCTaBUTb OJIOK-CXEMY aJITOPUTMAa, HAImCaTh U OTIaAUTh IIPOrpaMMy;;
— BbIOpaTh BapuaHT 3agaHusg u3 pasgena I mo reme «/IBymMmepHbIe Mac-
CHUBBI»;
— COCTaBUTbh OJIOK-CXEMY aJITOPUTMA;
— HamucaTth IporpaMMy 1 OTJIaIUTh € 10 3apaHee MOITOTOBICHHOMY TeCTY;
— TIPEeIbSIBUTH Pe3yIbTaThl pabOTHI IIPEIIOJABATEIIO.

Tema 6. Iloonpoepammot

Iemm: 03HAKOMUTHCS CO CTPYKTYpPOU TPOTPaMMBbI, COIEpXKaIlel mpo-
LHeaypy Wi (GyHKIIMIO, NCITOIb30BaTh TI00aIbHBIE U JTOKATbHBIC TIepeMEeH-
HbI€, TPUMEHSITh (hOpMaIbHbIE U (PAaKTUUECKHUE MapaMEeTPhI.

YueOnbie BOIPOCHI
1. TlonnmporpamMmbl Ha si3bIKe [1ackare.
2. OpraHu3zanus npoLenyp.
3. Opraau3aums QyHKIUA.

M3yunB gaHHYI0 TEMY, CTYAEHT J0JDKEH:

3Hamo:
— CTPYKTYpY MPOTpaMMBbI, cofiepKalieil (pyHKIINIO WX TTPOLIeaypY;
— HazHavyeHUe (hOpMaIbHBIX ITAPaMETPOB;
— HazHayeHue (hakTUYeCKUX MapaMeTpoB;

ymemb:
— WCIIOJIb30BaTh MPOLEAYPHI M (DYHKIINM;
— TIPUMEHSITh INI00AJIbHbIE U JIOKATbHbIE IEPEMEHHBIE;
— OpraHM30BaTh OOpaIIeHNE K POLIeAYpe WK (PYHKIINY U3 OCHOBHOM ITPO-

TPaMMBbI.



AW N =

ITpu pabote ¢ yueOHBIM MaTEPUAIOM TEMbl HEOOXOAUMO:
M3Y4UTh pasaesbl 6.1—-6.4;
O03HAKOMMTBCSI C TPUMepaMU TUITOBBIX 3aj1a4 B pasnesne 6.5;
OTBETUTH HA BOTIPOCHI 1JIsI CAMOKOHTPOJIST;
BBIOpaTh BapuaHT 3amaHus u3 pasaena I11 mo reme «I[lonnmporpammbl»;
COCTaBUTh OJIOK-CXEMY aJITOPUTMA;
HaIucarh MPOrpaMMy U OTJIaIUTh €€ TI0 3apaHee MOArOTOBJIEHHOMY TeCTY;
MPEIbSIBUTD Pe3yIbTaThl paOOTHI MPENOJaBATENIO.

Tema 7. S3viku npoepammuposanus 6biCOK020 ypOGHS

Ilenb — 03HAKOMUTBCS C COBPEMEHHBIMHU SI3bIKAMU BICOKOTO YPOBHSI.
YueOHbIe BOPOCHI
. DBOJTIONNSA SI3BIKOB ITPOTPaMMUPOBAHUS.
. Knnaccuukanyst si3pIK0B IporpaMMUpOBaHMUS.
. TpaHCISITOPBI, KOMITWISITOPBI, UHTEPIIPETATOPHI.
. laTerprpoBaHHBIE CPeIbl IIPOTPAMMUPOBAHMSI.

M3yunB gaHHYI0 TEMY, CTYIEHT T0JDKEH:

3Hamo:
KJ1accu(UKAIINIO COBPEMEHHBIX SI3BIKOB ITPOrPaMMUPOBAHUS;
Ha3zHaueHHe KOMIUISITOPOB M MHTEPIIPETAaTOPOB;
Ha3HaYeHUe MHTETPUPOBAHHBIX CPell TPOrpaMMUPOBaHUS.

I1pu pabote ¢ yueOHbBIM MaTEPHUAIOM TEMbI HEOOXOAUMO:
WU3y4YUTh pazaenst 7.1-7.5;
OTBETUTDb Ha BOIIPOCHI CAMOKOHTPOJIS.



Il. TEOPETUYECKUE CBEAEHUA

Tema 1. Anroputmnsauus

1.1. Anroputm 1 ero cBoiicTBa. Cnoco6bl 3anucu anroputma

IToHsiTHE airopUTMa TaKoe ke OCHOBOIToIaraoliee s UH(popMaTUKH,
Kak U MoHgTre nHdopmauu. Ha3BaHue «aaropuTM» MpoM301ILIO0 OT JIATUH-
CKO#1 (hpOpMBI UMEHU BeJIMYAKIIIETO CPEHEa3naTCKOro MaTeMaTrka MyxaM-
Mena 6eH Myca Xopeamu (anb-Xope3mn), xkusuiero B 783—850 rr. B cBoeit
KHure «O0 MHAMIACKOM CUeTe» OH M3JI0XKMJI IIpaBuja 3alliCy HATyPaJbHbIX
YUCe C MTOMOIIBIO apabCcKuX Mp U TTpaBujIa IeWCTBUM Hal HIMU «CTOJIOM -
KOM», 3HAaKOMbI€ Ternepb KaxxaoMy 1koabHuKy. B XII Beke ata KHMUra Oblia
TepeBeneHa Ha JIATBIHb U TTOJTyJYra IIMPOKOe pacipocTpaHeHue B EBpore.

AJITOPUTM — TTOIPOOHOE OTTMCAHKE TTOC/IEI0BATEIbHOCTY ACMCTBUIA, TI03-
BOJISTIOIIUX PEIIUTh KOHKPETHYIO 3aa4y. DieMeHTapHbIe IefCTBYSI, Ha KOTO-
pble pa30MBaETCST AITOPUTM, HAa3bIBAIOTCS MHCTPYKIIUSIMU WIIM KOMaHIaMHU.

CBoiicTBa aJIropuTMA:

— JUCKPETHOCTb — MpPENCTaBIeHEe aJITOPUTMA B BUJIE MOCIEA0BATEIbHOCTH
111arOB;

— MacCoOBOCTb — IMPUMEHUMOCTb aJITOPUTMa K HEKOTOPOMY MHOKECTBY MC-
XOIHBIX TaHHBIX;

— OIIPEACIEHHOCTh — 32 KOHEYHOE YUCJIO IIIaroB JTM00 JOJKEH OBITh IOy~
YeH pe3yJsbTaT, MO0 TI0Ka3aHO eTO OTCYTCTBUE;

— OIHO3HAYHOCTb — MPU MOBTOPHOM IIPUMEHEHUM AJITOPUTMA K TEM K€ UC-
XOIHBIM JaHHBIM OJKEH OBITh MOJIyYeH TOT K pe3ysIbTar.

Ha npakTtuke HanboJjiee pacnpocTpaHEeHbl cieaytole ¢GopMbl Mpea-
CTaBJIEHUs aJITOPUTMOB:

— cloBecHas (3aIicCh HAa €CTECTBEHHOM SI3BIKE);

— rpadudeckas (n300paxeHus U3 rpadUIecKuX CUMBOJIOB);

— TCEeBAOKOAbI (OMMCaHUs aJrOpUTMOB Ha YCJIOBHOM aJIrOPUTMUYECKOM
SI3BIKE, BKITIOYAIOIIME B Ce0sT KaK DJIEMEHTHI SI3bIKa ITPOTpaMMUPOBAHMS,
Tak 1 (Gpa3bl eCTECTBEHHOTO $13bIKA, OOIIETIPUHSTHIE MaTeMaTUYeCKUe
0003HaYeHus U Ip.);

— mporpamMMHast (TEKCThI Ha SI3bIKaxX IMTPOTPaMMUPOBaHUS ).
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IMpu rpacduueckoM TIpenCcTaBIeHUN AJTOPUTM M300pakaeTcsi B BUIC

MOCJIe0BATEIbHOCTH CBSI3aHHBIX MEXY cO00i (PYHKIIMOHAIBHBIX OJIOKOB,

KaXXIbIi U3 KOTOPBIX COOTBETCTBYET BbBITTOJITHEHMIO OJHOI'O NI HECKOJbKHUX

NIEUCTBUIA.

Takoe rpaduueckoe TMpeacTaBIcHUE HAa3bIBAETCS CXEMO aJropuTMa

WM 0JIOK-cxeMoli. B 610Kk-cxeMe KaxkaoMy TUTTY JAeHCTBUIL (BBOLY MCXOJI-

HbIX JAaHHBIX, BBIYMCJIICHUIO 3HAYECHUI Bpra)KeHHfI, IIPOBEPKE YCJIOBI/Ifl,

YIIPaBJAECHUIO TTOBTOPEHUEM NEUCTBUIL, OKOHYaHUIO OOpabOTKU U T. M.) CO-

OTBETCTBYET reoMeTpudeckas ¢urypa. bioku coeanHsII0TCS TMHUSIMU T1e-

pPEXOOOB, OIPEACTIAIOIIMMU OYCPEAHOCTD BbIITIOJITHCHUA nerictBuii. B Tabnu-

1€ IpUBEACHBI OCHOBHLIC OJIOKMU.

biok

Hasznauenue

Hauaso, KoHell airopurma

BBon 3HaueHuit NEPEMCHHLIX C KJIaBUATYpPbI

Brok nelicTBuii, mpucBoeHME IEPEMEHHBIM BbI-
YUCIUTEJIbHBIX 3HAYEHUI

TTpoBepKa ycJI0BMS U BBIOOD OHOIO U3 ABYX WK
HECKOJIbKMX BO3MOXKHBIX ITyTe JabHEHAILIEro
peleHust

Bbnoxk nukia

OO6partieHue K MoAImporpaMMe

OO

BriBon PE3YJbTAaTOB HA I€YaThb
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ITpaBwia mocTpoeHus 6JOK-CXEM:

— OJIOK-CcXeMa BBICTpauBaeTCsl B OJHOM HaIpaBIeHUM JTUOO CBEPXY BHM3,
1100 cjieBa HampaBo;

— BCE ITOBOPOTHI COCAUMHUTEIbHBIX IMHUI BBITTOJTHSIOTCS 1o yriioM 90 rpa-
JTyCOB.

AJTOpUTMBI MOXKHO TIPEACTABISATh KaK HEKOTOPHhIE CTPYKTYPHBI, COCTO-
SIIAe U3 OTHOCIBHBIX OJIOKOB. Jlormueckast CTpyKTypa JIF0OOTO ajJropuTMa
MOXET OBbITh IMpeacTaBieHa KOMOMHALMEN TpeX 0a30BbIX CTPYKTYp: CIeI0-
BaHUE, BETBJIEHUE, IIUKJI. XapaKTepHOH 0COOEHHOCThIO 0a30BbIX CTPYKTYP
SIBJIICTCS HAIMYKE B HUX OQHOTO BXOJAa M OMHOTO Bhixoma. [1pu pa3paboTke
OJIOK-CXEMBI JIOMYCKAeTCs JAeJaTh JI00ble 3alMCHU BHYTPU OJIOKOB, OJHAKO
9TH 3aMMCU AOJKHBI CONEpKaTh TOCTATOUHO MHMOPMALIMU /I BBITIOJIHE-
HUS OYEPEIHbBIX TEUCTBUNA.

1.2. Ba3oBble aJropuTMUYECKHe CTPYKTYPbI

AJITOPUTMBI MOXHO IIPEICTaBISATh KAK HEKOTOPBIE CTPYKTYPhI, COCTOSI -
LK€ U3 OTAE/IbHBIX 6A30BbIX (OCHOBHBIX) 31eMeHTOB. EcTecTBeHHO, 4TO IIpn
TaKOM ITOJXOME K aJITOPUTMaM M3Y4eHUe OCHOBHBIX TTPUHIIMIIOB UX KOHC-
TPYMPOBAaHUS NOJKHO HAYMHATBCS C U3YUEHMS 3TUX 0a30BBIX 3JIEMEHTOB.
st ux onucaHus OyaeM MCIIOJIb30BaTh SA3bIK cXeM. Jlornyeckast CTpyKTypa
JII000TO aJITOPUTMA MOKET OBITh ITPEICTaBIeHAa KOMOMHALIMEH TpeX 0a30BbIX
CTPYKTYD: c1edosanue, éemeerue, uyuki. XapakTepHoi 0COOEHHOCThIO 0a30-
BBIX CTPYKTYD SIBJISIETCSI HAJIMYME B HUX OJHOTO BXOJIA U OQHOTO BBIXO/A.

1.3. Ba3oBasi CTpyKTypa «CJie[IOBAHHE>

Caedosanue — nelicTBUS BBITIOJTHSIIOTCS CTPOTO B TOM IOPSIIKE, B KOTO-
poMm 3anurcaHbl. O0pa3yeTCsT MOCIeA0BaTEIbHOCTHIO ICUCTBUI, CICAYIOIINX

JeiictBue 1

l

JlelicrBue 2

I
|
|

JeiictBue N

OJTHO 3a JIPYTUM.
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1.4. Ba3oBas CTPYKTypa «BeTBJICHHE»

Bemeaenue — B 3aBUCMOCTY OT CITPABEUTMBOCTH TIPOBEPSIEMOTO YCJIOBUST
(IIa MM HEeT) aJITOPUTM MOKET IMMOUTHU 1O OTHOM 13 IBYX BO3MOXKHBIX BETBEH.
ITpourcxoauT BEIOOP OMHOTO M3 aJIBTEPHATUBHBIX IyTel pabOThI aIrOPUTMA.
Kaxkmprit n3 myTeit BeeT K 00IIeMY BBIXOMY, TAK UTO paboTa aJiropuTMa OymeT
MPOIOJIKATHCSI HE3aBUCHUMO OT TOT'0, KaKOi MyTh Oy/IeT BEIOpaH.

CTpyKTypa «BETBJIEHUE» CYLIECTBYET B TPEX OCHOBHBIX BapMaHTAaX:

1) ecau — mo;

na

Vcenosue

A 4
JleiicTBue

2) ecau — mo — unaue;

Ja HET

VYcnosue

\ 4 A\ 4
Jeiictue 1 [eiictBue 2
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3) evtbop.

JletictBue 1
VYcenosue 1 |
JeiictBue 2
VYcnosue 2 | |
HECT
JletictBue N
VYcnosue 3 |

1.5. Ba3oBas cTpyKTypa «IMKJI»

Ilurabt — neiicTBUSI TOBTOPSIIOTCSI MHOTOKPATHO IO OJHUM U TEM Xe Ma-
TeMaTUYECKUM 3aBUCUMOCTSIM. ObeCreunBaeTCsl MHOTOKPATHOE BBITIOTHEHUE
HEKOTOPOI COBOKYITHOCTH IEMCTBUIT, KOTOPasi HA3bIBACTCS TEJIOM LIMKJIA.

Luknnyeckue CTpyKTYphl ObIBAIOT TPEX TUTIOB:

1) ¢ napamempom yukaa — BHITIOTHATH TEJIO LIMKJIA IJIST BCeX 3HAYCHUI
HEKOTOpOH MepeMeHHO (MmapaMeTpa 1MKJIa) B 3aJlaHHOM Jalia3oHe;

Temo mukna

|
——
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2) ¢ npedycaoguem — BBITIOJHSTH TEJIO LIMKJIA IO TeX TOP, ITOKA BHITIOI-
HSIETCS YCIIOBUE;

HET

VYcnosue

Ja

Teno nuxna

|
v

3) C nocmycaoeuem — BBIIIOJHATDH TCJI0 HUKJIAa JO TEX IMTOP, ITOKA HE BbI-
ITOJTHUTCA YCJIOBUE.

}
Teno nukia

Ycnosue

1.6. itepanoHHbIe IUKJIbI

OcoGEHHOCTBIO UMePauUoHH020 UUKAA SIBJISICTCSI TO, UTO YKCJIO TOBTOPE-
HUI Tejla IMKJIa 3apaHee HeU3BeCTHO. JIJIst ero OpraHu3aly U UCIOJIb3yeT-
Cs1 LMKJI € TIOCTYyC/IoBrEeM. BbIXoa 13 UTepallMOHHOTO LIMKJIA OCYIIECTBIISIET-
Cs1 IIPY BBITIOJHEHMU HEKOTOPOTO ycaoBust. Ha KaxaoMm 1are BoIYUCAEHUI
IIPOMCXOIUT IOCIeI0BaTeIbHOE TIPUOIIDKEHNE K KICKOMOMY Pe3yJibraTy 1
IIPOBEPKa YCIIOBUS JOCTUKEHMS TIOC/IEIHETO.

1.7. BioxeHHbIe IUKJIbI

Hukinnyeckue BBIYUMCIUTENbHbBIE MPOLECCHl MOTYT OBbITh BJIOXXEHHOM
CTPYKTYPBI, KOTJIa OIVH LINKJI (BHEIITHUIT) CONEPKUT BHYTPU cebsl erie OMuH
(BHYTpEHHMUIA).

Bo3MoxHBI cityyau, Koraa BHYTPU Tejla MKJIa HEOOXOIUMO MOBTOPSITh
HEKOTOPYIO TTOCJIE0BATEIbHOCTh OTIEPATOPOB, T. €. OPTaHU30BaTh BHYTPEH-
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Huil nuki. Takas CTpyKTypa IoJydnia Ha3BaHKMe LUK/Ia B LIMKIIE WA 640-
HCEHHBIX UuKA06. ITTyOrHA BIOXEHUS LIMKJIOB (TO €CTh KOJUUECTBO BJIOXKEH-
HBIX IPYT B IpYyTa LIUKJIOB) MOXET OBbITh Pa3JIMYHONA.

Ilpu MCroab30BaHMU TAKOM CTPYKTYPhl HEOOXOIMMO IIOMHMTh, YTO I1a-
paMeTp BHYTPEHHETO ITMKJIa MEHSIETCSl OBICTpee TTapaMeTpa BHEIITHETO, TIpu
OJIHOM 3HAaYCHUM ITapaMeTpa BHEIIHETo LMK IapaMeTp BHYTPEHHETO IIPO-
OeraeT Bce CBOM BO3MOXHbIE 3HAYECHUS.

Teno uukaa

1.8. IIpumepbl TUNOBBIX 33124 M0 TeMe «AJITOPUTMUZAIMS»

2
1. BelYMcIUTh 1 BBIBECTH 3HaYeHUEe PyHKLIMKU Y = 4cos (aﬂx). Hcxon-
HBIC JaHHBIC X 1 @ BBECTH C KJIaBUATYPHL.
Tun BBIYMCIUTEILHOTO Mpoliecca — ClieJIOBaHUeE.

brok-cxema TosicHeHnS
Hayvano Havano anropurma
——
a,x BBox MCXOIHBIX TaHHBIX
y:=4*cos’(a*1*x) Beruncnenus

BeiBox pesynbrata

KoHel

I<

Kownerr anroputma
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2. I[aHbI IBa IEUCTBUTEIbHBIX YACA. 3aMeHUTb IEPBOC YMCJIO HYJIEM, CCJIN
OHO MCHbIIEC NJIN paBHO BTOPOMY, 1 YIBOUTDL YHCJIa B IIPOTUBHOM CJ1y4dac.
Turn BeIUMCIUTEIHBHOTO Ipouecca — BETBJIICHUC.

Brok-cxema Tosicnennst

Havano Hauano anroputma

BBox ncXoaHBIX JTaHHBIX

Br100p fanbHEHIIEro myTH BEIYUCICHUH

Tleuats pesynbrara

Konen anropurma

3. CocraBuTh TPOrpamMMy pacyera 3HaYeHUH QYHKUMU y = xcos(27zx)
Ha UHTepBaje [a;b] B # paBHOCTOSIIIMX TOYKaX. [paHUIIBI MHTEpBaia U KO-
JINYECTBO TOYEK BBECTU C KIJIaBUATYPHI.

ITpencraBiieHbl TpU OJOK-CXEMBI:
1) ¢ mapaMeTpoM LIMKJIA;

Biok-cxema Tosicnennst

oo R
— BBox MCXOAHBIX TaHHBIX

dx:=(b-a)/(n-1) Brruncnenue mara aprymenra
x:=a

Bnok nukmna

=X*sin(2*pi*x
y (2°p™) Beruncnenye 3HaueHust GyHKIUH

Ileuats pesynbTata

YBenuueHne apryMeHTa Ha mar

Kownen anropurma
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2) MKJI C TIPEeIYCIOBUEM;

Biok-cxema

Tosicuenust

dx:=(b-a)/(n-1)

X:=a

Hauano anroputma
BBoja nCXOMHBIX JaHHBIX

Brraucnenne mara aprymeHTa

IIpoBepka Ha BXOJ U3 UKIIA

Beruncnenne 3HaueHus QyHKIMH
Ileyats pesynbrara

YBenuueHue aprymMeHTa Ha uiar

Konen anropurma

3) LUKJI C TIOCTYCJIOBUEM.

Biok-cxema

TlosicHenust

Ha4yano

dx:=(b-a)/(n-1)

1
| y:=x*sin(2*pi*x) |
X,y
1
| :=x+dx |
HeT
x>b
na
[ KOHeL, ]

Hauano anropurma

BBOJ HCXO/IHBIX JJAHHBIX

Beraucienue mara aprymeHTa
Brruncnenue GyHkimu
Ileuats pesynprara

VBenuyeHne apryMeHTa Ha Imar

ITpoBepka Ha BBIXOJ U3 LIUKJIA

Koner anropurma
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4. BeIBecTH Ha 9KpaH TaOINIy YMHOXEHUSI.

Brnok-cxema TlosicHenus

m e o

m BuyTpenHuit Uk

“ TleuaTs 3HaYCHUI
“ Konen anropurya

Bonpocs! 4519 caMOKOHTPOJIS

. UTo nmoHUMaIOT MoJ aJropuTMOM?

. KakoBbI ctoco0ObI 3anMcu anropuTMoB?

. B yem 3akimouaroTcst OCHOBHBIE CBOMCTBA airopuTMa’?

. [Tepeuncante OCHOBHBIE aJITOPUTMUYECKIE CTPYKTYPHI M OITUIITNATE UX.
. KakoBbI OCHOBHBIE TIPUHIIUTIBI pa3pabOTKK aJITOPUTMOB?

AN N AW =

. HazoBuTe 0CHOBHBIE 3TaIlbl COCTABICHUS aJITOPUTMOB.

Tema 2. OcHOBbI NpOorpaMMnpoBaHnNsA

[IporpammupoBaHue — UHTEpPeCHas1, XK1Basi, ObICTPO pa3BUBAOILIASICS Ha-
yka. [lepBble 11ary mpu o0y4eH1ur porpaMMUPOBAHMIO JUISI MHOTUX OKa3bIBa-
I0TCSI OYeHb HeJlerKUMU. [JTaBHOE KauecTBO MPOrpaMMMCTa — XOpOIIee JIOTU-
YeCKOE MBIIIJICHUE — Pa3BUBAETCsI TOJIBLKO B YIIOPHOI M KPOTIOTIMBOI padoTe.

2.1. Dransl penmenns 3aga4 Ha DBM

Pelrenue 3agaun pa3ouBaeTCs Ha 3TarbI.
1. ITocTtaHoBKa 3amauu.
2. ®opmanm3zanus (MaTeMaTHIeCKast ITOCTAHOBKA).
3. Boibop (uau pazpaboTka) MeToJa peleHusl.
4. Pa3zpaboTka aaropurMma.
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5. CocraBiieHue IPOrpaMMBl.
6. OTiagKa MporpamMMmal.
7. BeruucneHue u oopaboTKa pe3yabTaToB.

Ilpu mocrtaHOBKE 3afauy BBISICHSIETCSI KOHEYHAs LiejIb ¥ BbIpabaThIBa-
€TCsl OOIIMI MOJAXO K pelIeHUIO 3a1aun. BhIsICHSIETCS, CKOTbKO pelIeHUit
MMeeT 3aJlaya U MMeeT JIM X BooOIle. M3yyaroTcs obliue cBoiicTBa pac-
CcMaTpuBaeMoro (hpU3MIECKOro SIBIEHUS U 00beKTa, aHATU3UPYIOTCS BO3-
MOXHOCTH JaHHOM CUCTEMBI ITIPOTPaMMUPOBaHUSI.

Ha sTane nmoctaHoBKM 3a1a41 Bce 0ObEKThI ONKUCHIBAIOTCS Ha SI3bIKE Ma-
TeMaTUKU, BbIOUpaeTcs popMa XpaHEeHUsI JaHHBIX, COCTABJISIIOTCS BCE HEO0-
XOIUMBIE (DOPMYITHL.

Br10op cyiiecTByOIIEro WIM pa3padoTKa HOBOIO METOJa pEeLISHUS
OueHb BaxKe€H. MeTon pellleHusl 3aIlMChIBAETCS IPUMEHUTENbHO K JaHHOMN
3a/aye Ha OMHOM M3 aJITOPUTMUYECKUX SI3BIKOB (Yallle Ha Tpadhueckom).

2.2. Axropurmmdeckuii si3bik Pascal

AnroputMudecknii g3bIK ITackanb ObLT pa3paboTaH B 1973 romy mBeii-
nmapckuM matemMatukoMm Huknaycom Buptom mis oOydyeHUsl CTYIEHTOB
CTPYKTYPHOMY ITPOTPaMMUPOBaHUIO. SI3bIK MOJYYUII CBOE€ Ha3BaHUE B UECTh
(panmysckoro maremaruka biesa IMackans (1623—1662).

Bo16op [MTackans aist 00ydyeHus: MpOrpaMMUPOBAHUIO OOBSICHSIETCS Psi-
JIOM €ro JOCTOMHCTB. Bo-TepBhIX, 3TOT SI3BIK IMOJHO OTpakaeT UIeU CTPYK-
TYPHOTO TIporpaMMupoBaHus. Bo-Bropsix, [1ackanbs mpemocTaBisieT THOKME
BO3MOXHOCTU B OTHOIIEHWU UCIOJIb3YEMbIX CTPYKTYpP AaHHbIX. bBosblioe
BHUMAaHME B SI3bIKE YIEJECHO BOMPOCY MOBBIIICHUS HAIEXKHOCTU ITPOTPaMM:
CPEICTBA A3bIKa MO3BOJISTIOT OCYIIECTBIIATh TOCTATOYHO ITOJTHBIA KOHTPOJIb
MPaBUIBHOCTU UCTIOJIb30BAHUS JAHHBIX PA3JIMYHBIX TUTIOB U MTPOrPAMMHBbIX
00BEKTOB KaK Ha 3Tare TPaHCISIIMU ITPOorpaMM, TaK M Ha 3Tare UX BHIITOJHE-
HUs. braromapst mepeunciaeHHBIM BO3MOXHOCTSIM, [lacKkanab IIMPOKO MpH-
MEHSIETCSl He TOJIbKO B 00J1aCTH 00y4YeHUsI, HO U B MPaKTUUYECKOil padore.

Ilpoecpamma — 3TO 3amKCh aJrOpUTMa Ha SI3bIKE MPOrpaMMHUPOBaHUS,
TIPUBOISIIAS K KOHSYHOMY PE3YJIBTaTy 3a KOHCYHOE YHCIIO IIIaroB.

IIporpamma — 5TO feTalbHOE M 3aKOHUYEHHOE OIMKMCAHUE aJIropuTMa
CPEACTBaMHU SI3bIKa MPOrpaMMUpPOBaHMs. VIcromHuTe eM MporpaMMBbl SIBJIsI-
€TCsl KOMIThIoTep. J1JIs1 BHIIOTHEHMSI KOMITBIOTEPOM IIPOTrpaMMa JOJDKHA OBITh
MpeNcTaB/ieHa B MAILIMHHOM KOJIe MOCJEeI0BaTEIbHOCTU YKCEN, TOHUMAEMbIX
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nporneccopoM. Hammcars mporpaMmmy B MaIIMHHBIX KOJAaX BPYYHYIO TOCTa-

TOYHO cJIOKHO. [ToaToMy ceromHsi MpakTUYECKU BCE MPOTrpaMMbl CO3MAIOTCS

C TTOMOIIIBIO SI3BIKOB IIPOrPaMMUPOBAHMSI, KOTOPHIE TT0 CBOEMY CUHTAKCUCY U

CEeMaHTHKEe TIPUOJIMXKEHBI K €CTECTBEHHOMY YeJIOBEYECKOMY SI3bIKY. DTO CHHU-

JKaeT TPyA0EeMKOCTb ITporpaMmmMupoBaHust. OMHAKO JIMCTUHT MPOTrpaMMbl, 3aI-

CaHHBII C TTOMOIIBIO SI3bIKA TTPOrpaMMUPOBaHMS, TOJKEH OBITh ITPeoOpa3oBaH

B MallIMHHBIN KOJI. DTa orepaiiyst BHITOIHSIETCS aBTOMATUUECKU C TIOMOIIBIO

CIIeLIUaTbHOM CITy>keOHOI MPOrpaMMbl, HA3bIBAEMOW MPAHCAIMOPOM.
OCHOBHBIE 3JIEMEHTHI IIPOrPaMMUPOBAHUS:

— BBOI MH(OpMAIINN;

— XpaHeHHe UHGOpPMaLINK;

— KOMaHJIbI 00paboTKM (orepaiun);

— BBIBOJI TaHHBIX;

— TIpOBEpKa YCJIOBUIA;

— TIOBTOPHBIE BHITTOJHEHUS (LIUKIIBI);

— TOAIpOrpaMMbl (IPOLEAYPHI).

2.3. AncdaBur g3bIKka

ITporpamma Ha Ilackase 3amuchiBaeTCs B BUIE IOCIEI0BATEIbHOCTU
CHMBOJIOB, 00pa3yromnX aj(aBuT I3bIKa. AJDaBUT BKIIOYACT:
— 3arjaBHbIE U MPOMNUCHBIE JaTUHCKUE OYKBBHI;
— apabckue HudphI;
— 3HaKW OpenuHaHus (: ; , . );
— 3HaKWu olepaluii;
— HEKOTOpPbIC CIICIICUMBOJIBI.

Apugpmemuueckue goiparxcenus u npaguaa ux 3anucu
ApudmeTrueckue BbIpaXKeHUsT CTPOSITCS U3 MPOCTHIX OIePaHIOB, CBSI-
3aHHbIX 3HaAKaMU apu(pMeTUUEeCKUX OIepaLvii:

y=a+b*2
3HaKM orepauuii TMosicHeHus

div NIeJIeHNe HaLeJIo

mod OCTaTOK OT JCJICHUSI
* YMHOXCHHUE
/ NeJIeHNe
— BbIYMTAHUE
+ CJIOXKEHUE
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Onepauuu div u mod

LenouucneHHoe aenaeHue div oTimyaeTcsl OT OOBIYHOM orepalum aelie-
HUS TeM, YTO BO3BpallaeT 1IeJyl0 YacTh YaCTHOTO, a IpoOHas 4acTh OTOpa-
ChIBAETCS.

Hanpuwmep:

17 div3 =5;

8 div2 =4;

1div5=0.

B3asitue ocratka ot geseHus mod BbIYMC/ISIET OCTATOK, ITOJIyYEHHbIN IIPU
BBITIOJTHCHHNH 1IEJIOUYNCIICHHOTO IeJICHUS.

Hanpuwmep:

17mod 3 =2;

8 mod2=0;

Imod5=1.

I1pu BeITTOTHEHUY apUDMETUYECKUX OTIepaLiii COOIONAIOTCS CIeAyIO-
IIye ImpaBua;

1) nBa 3HaKa He MOTYT CJIeA0BaTh OAWH 3a APYTUM;

2) coburomaeTcs cleayrolas uepapxus (IpUOPUTET) BHIITOJTHEHUS:
e CTaHIapTHbIE (PYHKLINM;

div, mod;

*/

o + —

3) U3MEHUTb MEepapXUIO BBHIMOJHEHUS apu(PMEeTUYECKUX orepaLuii
MOXKHO C TIOMOILIBIO CKOOOK.

2.4. Tumnbl JaHHBIX

IlepemeHHble Ha s13bIKe [Tackanb 3a1a10TCS CBOUMU MUMEHAMU.

HMmMeHa mepeMeHHBIX MOTYT COiepXKaTh MaJible U OOJIbIINE OYKBbI JATUH-
ckoro ajidasuta, apadckre UUPPbI U 3HAK TTogyepKruBaHus. [lepeMeHHbIE,
HCIIOJIb3yeMble B MporpamMMe, 0053aTeibHO JOJXKHBI ObITh onucaHbl. [Tpu
OIMCAHMU MePEMEHHBIX 3aal0TCsS UMEHA U TUIIbI TTIepeMEeHHBIX. TUIT — oI~
penesnsieT 00beM OIepaTUBHOM ITaMSITH, BBIICISIEMON MOJ XpaHEHHE TIepe-
MeHHOM. I omucaHMusl CTaHAAPTHBIX TUIIOB MEPEMEHHBIX UCMOJIb3YIOT
3ape3epBUPOBAHHbIC aHIIMIACKKME cioBa. [ToMUMO cTaHIApTHBIX TUIIOB,
MOXHO CTPOUTH M TTOJIh30BaTEIbCKIE TUITHI TaHHBIX, KOTOPBIC 0a3UPYIOTCS
TOJIBKO Ha CTaHJAPTHBIX TUIAX.
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‘ MpocTeie THAE |

L N

‘ MNopagkoeee | | BewecTeeHHEIR ‘ | CTpokoBEIA | | YrazaTent |

¥

‘ Leneii |

| CTRYKT YU DBSHHEIE THIEI ‘

‘ Nomyeckri |

MHokecTED
TaAnoEkl A

y

‘ CMMEONBHEIA |
¢ Januce

‘ MepevdcHmeli |

y

‘ Huanazox |

ITackaitb MPOM3BOIUT MPEABAPUTEILHYIO MHUIINATIN3AIUIO [IEpEMEHHBIX.
Bce nepeMeHHbIe, OIMCaHHBIE B IIpOrpaMMe, aBTOMAaTUYECKU OOHYJISIOTCS.

Ileavie munwt
Tun Jnama3oH 3HadyeHuit | IlamsTe (6aiiT)
shortint 128+127 |
(KOpPOTKUE LIEJIbIE)
longint 231:231-1 4
(YABOEHHBIE 1IEJIbIC)
nteger -32768+32767 2
(OOBIYHBIE LIEJIbIE)
word 0465535 2
(Lesbie MOJIOXUTEIbHbIE)
byte 0+255 2
(11eJ1bIe KOPOTKUE MTOJIOXKUTETbHbBIE) ’

Joeuueckuii mun
boolean — normyeckue nepeMeHHbIE 3aHUMAIOT 1 GalT MaMsITH, MOTYT
MPUHUMATD 1Ba 3HAYCHUS:
1) True (ucTuHa);
2) False (1oxb).
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Jlormueckue nepeMeHHBIEC MOTYT HCITOJIb30BaThCS TOJIBKO B JIOTHIECKUX
BBIPAKCHUSIX.

Hapn naHHBIMU JIOTMYECKOTO THUIIA HEJIb3$1 BHITIOJHATL OObIYHbBIE apud-
METHYeCKHE OITepalivi, IJISI HUX OTIPeIeICHBI IOTMUECKHE OTIePalli U OTIC-
paly CpaBHEHHSI.

Jnsg uaieHTUPUKaTOpOB UMEET MECTO:

True> False

Hax mormyeckuMu repeMeHHBIMM BO3MOXKHEI CIIEIYIOIINE JJOTHUECKIE
orepannu:

and (n);

or (win);

not (He).

CumeoavHbLil mun
char — cuMBOJIbHBIE TIEpEMEHHBIC, CIIYXKAT ISl XpPaHEHMST OTHOTO CUM-
BoJia (OykBa, mrcpa, 3HaKM IIPEITMHAHNS, CIIeIINaTbHbIC CUMBOJIBI, HETIOC-
PEICTBEHHO KOJI) U 3aHUMalOT 1 GailT maMsITH.

Cmpoxoebtii mun
string — CTPOKOBBIE ITepEMEHHbBIE, CITY>KaT JUTsl XpaHEHMS JII0OO0H 11eTou -
KUY CUMBOJIOB M 3aHMMAIOT 255 0aliT maMsaTu.

Bewecmeennwuii mun
real — BellleCTBEHHbIE TIEpEeMEHHBIE, 3aHUMaIOT 6 6aiT mamsitu (11 3Ha-
KOB TTIOCJIC 3aIISITOM).
BeiiecTBeHHBIE Uncia MOTYT ObITh 3aaHbl B (hopMe:
e ¢ (DpUKCUPOBAHHOI TOYKOIA:
0.5 +5.0 -133.15;
® C [UIaBaOLIE TOYKOW:
35E2 045E-3
®opmMma ¢ IaBaroIIel TOYKOM MCITOIb3YeTCs IS N300pakeHUs OYeHb
OOJIBIINX YUTM OYCHb MaJICHbKUX YK CET.

2.5. CranmaptHbie GyHKIUH

HWwms dpyHkmum Maremarunyeckas 3anvch Tun pesynbrara
sin (x) sin x BeILI.
cos (x) COS X Belll.
arctg(x) arctgx Belll.
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Wms dyHKIMuT Marematunyeckas 3anuch Tun pesynbrara
exp (x) ex BeIII.
In (x) Inx BeIII.
pi 3.14 BEILL.
abs (x) [x] BelLl.
sqr (x) x2 Belll.
sqrt (x) Jx BeILI.
trunc (x) OsvKaiiiiee HaMMeHbIIIee 1EeI0e YUCIO LeJs.
int (x) 11eJiast YacTh YMcia e,
round (x) OmKaiiiiee 1ea0e YMciIo eI,
(MaTeMaTUIeCKOE OKPYIJICHHE)
frag (x) npoOHasi 4yacThb ynciia Belll.
random (X) reHeparop ciydyailHbix yuces ot 0 10 X; BElll.
€CJIM X — OTCYTCTBYET Auana3oH yunces 01
odd (x) BosBpaniaetr TRUE, eciu x — yucio HeyeTHOE JIOT.

ApPTYMEHTOM CTaHAAPTHOU (DYHKIIMU MOXET OBITh TIepeMeHHast, KOHC-
TaHTa, BbIpaXeHUe, CTosIIee ClpaBa OT UMEHU B ckoOKax. s TpUroHo-
MEeTpUYeCcKUX (PYHKIUI apryMeHT 3a7aeTcsl B paraHax.

ITpu Hanmucanuu dhopmya B mporpamme Ha [lackane Heo6xonuMo y4yu-
ThIBAaTh BCE MPaBWIa 3aMUCU apUDMETUIECKUX BbIPAKEHUA.

Hanpuwmep:
‘= —b+~b* —4dac
2a
JlaHHOe BhIpaxkeHWe B IporpaMMe Ha si3bike [lackasib OyaeT BBITJISACTD:

x: = (-b + sqrt(sqr(b)—4*a*c) )/( 2*a ).

[Tackasb He mOTMyCKaeT CMelIaHHbBIX BbIpaskeHU . JlomycTUMBI BhIpaxke-
HWUSI, B KOTOPBIX CJlieBa OT 3HaKa MpUCBaBaHUS — BellleCTBEHHAs TepeMeH-
Hasl, cripaBa — I11eJI0€ BBIpaKEHUE.

Ecnu B BeIpaXXeHUM eCTh XOTsI ObI OJTHA BELIIECTBEHHAsI IepeMEHHasl, pe-
3yJIbTAT OYJET BEIECTBEHHBIM.

Hexomopuie noaesnste gpopmyant
®opMyJia BO3BEICHHS YUCIIA B JTIFOOYIO CTETICHb:
a* = e¥'I"@ = exp(x*In(a)).
®opmyiia iepeBojia Yrciia U3 rpaaycoB B paauaHbl:
X = X° * pi/180.
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2.6. CTpykTypa nporpamMmbl Ha si3bike ITackain

ITporpamma Ha si3bike [Tackanb UMEET CAEAYIOLIYIO CTPYKTYPY:
program <vums>;
<omnucaresibHas 4acTh>;
<pasznen QyHKILMI U TPpoLeayp>;
begin
<MCTOJIHUTEIbHAS YACTh>;
end.
3ape3epBUpPOBaHHbIE CJIOBA:
e program <HMMs> — HeoOs3aTeIbHas CTPOKA;
e begin — HayaJo;
e cnd — KoHell.
<UMSI> — MPUCBAMBAETCS COCTABUTEIEM IIPOTPaMMBI (CTPOUTCS I10 IIpaBH-
JIaM COCTaBJIEHUSI UMEH MePEMEHHbIX).

Onucameavnas wacmo npozpammol

Bce mepeMeHHEBIE, MCITOIb3yeMbIe B IIPOrpaMMe, JOJDKHBI OBITH OITHCA-
HBI.

OnucaHne HAYMHACTCS CO CITY>KEOHOTO CI0Ba Var.

Hanpuwmep:

program ff;

var

i,n: integer;

X,y,z: real;

begin;

738 2]

Crnircoxk NEPEMEHHBIX OT TUIIA OTACIACTCA — , OOHO OITMCaHuE€ OT

Ipyroro — “;”, CIMCOK TEPEeMEHHBIX Tepeuucisiercss depes — “,”. Ecnu
B IIPOTpaMMe UCTIOIB3YIOTCS METKH, TO OHU OITUCHIBAIOTCS C TTOMOIIBIO CITY-
»KebHoro cjioBa label. MeTKM MOTYT OBbITh YUCIOBBIE I CUMBOJIbHBIE.

B nporpammax Ha ITackaje MOXHO MCIOJIb30BaTh KOHCTAHTHI, KOTOPBIE
OITMCBHIBAIOTCS C TIOMOIIIBIO CJTY>KEOHOTO C/ToBa const.

Const n=100;

[NepemeHHasi-KoHCTaHTa (n) GoJjiee B pOrpaMMe He OIMMChIBAETCs, €€
THIT OTIpEIEIISIeTCS TIPUCBOCHHBIM € YMCIOBBIM 3HAUCHUEM.

C noMouIbio CIy>keOHOT0 CJIOBA uses MOXXHO TOAKII0YATh K ITporpaMme
cTaHIapTHbIe OnbaMoreyHbie MOAYIM. CTaHIapTHBIE MOLYJIN OOBEIUHSIOT
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(GyHKIIMM oIlpeneIeHHOr0 Ha3HAYeHUsI M B ClIydae HEOOXOIMMOCTHU ITOM-
KJTIOYAIOTCS K TPOrpaMMme.

Hanpumep, mis ucnonb3oBaHus GYHKIMU OYMCTKU 3KpaHa (clrscr) K
TporpamMMe TTOAKJTIOUaroT CTaHAAPTHRI MOAYJIh Crt.

Uses crt;

Hcnoanumeavnas wacmo npocpammul
BrITTosTHeHMEe TIporpaMMbl HaYMHAETCSI MMEHHO C WCIIOJHUTEIBLHOMU
YacTHu.
OrtnenpHBIC THCTPYKIIMH, BXOISIINE B IIPOTpaMMYy, Ha3bIBAIOTCS OIepa-
topamu. OnepaTopsl OTAEISIOTCS OONH OT APYyroro — “;”
Onepatopbl OBIBAIOT TPEX TUIIOB:
1) mycroii onepatop;
2) mpocToii oreparTop;
3) cocTaBHOI1 orepartop.
CTpyKTypa COCTaBHOTO OIlepaTopa:
begin
<omeparop 1>; <omepatop 2>; ...<omepaTtop N>;
end;

2.7. OCHOBHbIE ONIEPATOPbI

Oneparop NpUcCBauBaHUSI:

<mepeMeHHas> : = <BbIPpaXECHUS>;

IIIe «. =» — 3HaK IIPUCBanBaHUS.

CrenymolIue BbIpaXKeHUs YUTAIOTCS ONMHAKOBO

X:=2; x:= 2;

y:=d+beta; y:=d+Beta;

3aryiaBHbIe U TIPOINKMCHBIE OYKBHI B TPOrpaMMe UHTEPIIPETUPYIOTCS M -
HaKOBO.

Oneparop BBojA:

readln (<crucox - BBoua>);

rae readln — ums onepaTtopa BBoa; <CIIMCOK - BBOJA> — CIIMCOK MMEH IIe-
PEMEHHBIX, pa3IeJICHHBIX 3aIISITEIMH.

Hanpumep:

readln (a,b,c);

ITo maHHOMY OTIEpaTOpy C KJIaBUATYPhl HEOOXOAMMO BBECTH 3HAUCHUS

rnepeMeHHbIX a, b 1 c.
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ITo oneparopy
readln ;
KOMIIBIOTEP OXMIAeT HaXaTus 0ol kiaBuinu. Mcroiab3yercss Kak moc-
JISAHWI B TIpOorpaMMe, YTOOBI YCIIETh 3aITMCaTh Pe3yIbTaThl BEIYMCICHMUIA.
Oneparop BbiBOAA:
writeln (<Crmcok - BeIBOAA>);
rae writeln — UMsI orepaTopa BeIBOJA; <CITHCOK - BEIBOIA> — CITHCOK IIepe-
MEHHBIX BBIBOJIA, pPa3Ie/IEHHBIX 3aTSITHIMMU.
Omneparop
writeln ;

Omneparop writeln 6e3 crurcka BbIBOJa MOXXHO MCHOJIb30BaTh IS MPO-
MycKa ITyCThIX CTPOK MpHU 0(hOPMJICHUH BbIBOAA PE3YJIBTATOB.

B omepaTope writeln MOXKHO MCIIOJIB30BaTh (DOpMAT BBEIBOJA 3HAUYCHUIA
MepeMEHHBIX.

Hanpuwmep: writeln (’a=",a:8:3,”’b=",b:3);

IepBas undpa (8) mocae UMeHN IIepeMeHHOM BEIIIECTBEHHOTO THTIA OIT-
penessieT KOJTMIeCTBO MO3UIINIA, BBIIEICHHBIX MO YMCIO, BKIIIOYas 3HaK 1
JIECSITUIHYIO TOUKY, a BTopas 1udpa (3) onpeneaseT KOJIMIECTBO MO3UIUMA
BBIICICHHBIX IO IpOOHYIO0 YacTh yncia. Llndpa, cTosgias mociae UMeHU
MepEeMEHHOM 11eJI0T0 TUTIA, OTNIPEAe/ISIeT KOJTUIECTBO MO3UIINIA, OTBOIUMBIX
MOJ YKMCJIO, BKJIIOYasl 3HaK.

2.8. KomMmmeHTapun B mporpamMme

B mr060M MecTe TTporpaMMbl MOKHO 3aITACaTh IMTOSICHUTEIBHBIN TEKCT —
KOMMeHTapuii. OH He 00pabaThIBAeTCsI BO BpEMsI BBITIOJIHEHUS TTPOTPAMMBbI.
TekcT KOMMEHTapHsI OTPaHUYECH CUMBOJIAMU { }.

{ IlosicHeHUs K MporpaMMe — KOMMEHTapuu}

KoMMmeHTapum ynoOHO MCIIOJB30BaTh B IIPOrpaMMe TIPU OTJIAAKe st
BPEMEHHOTO HMCKJIIOUEHUs TPYIIIBI ONepaTOPOB, 3aKJIIOUUB UX B (DUTYPHBIC
CKOOKHU.

2.9. ITpumepbl TUNIOBBIX 32124 N0 TeMe «OCHOBBI MPOrPAMMHUPOBAHKS»

1. BbluucauTh ¥ BBIBECTH Ha IevyaTh 3HaueHue ¢hyHKuuu y. McxomHbie
JIaHHBIC X, 4 U b BBECTHU C KJIABUATYPHI.
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y=(a+2b)x~/b+2ax

COSX *

Tum anroputma — caedosanue.

ITporpamma INosicHenust
program primer_1; Wwms nporpammsbl — primer_ 1
uses crt; [MonknoueHre Mmomynsi crt
var {OnucarenpHas 4acTh}
a, b: integer; y,x: real;
begin {UcnonHuTenbHAs YacThb}
clrscr; DyHKIINS OYMCTKYU KpaHa

writeln (’ BBeauTe X,a, b ’);

readln ( x,a, b);
y:=(a+2*b)*sqrt(a+2*b)*(1/cos(x));
writeln (C y=’, y:8:3);

readln; end.

BbiBo cooO111eHMST HAa BKpaH
BBoa 1aHHBIX € KJ1aBUATYPbI
Brrunciienue GyHkimm
BeiBOI pe3ynbTaTOB Ha 3KpaH

2. JlaHbl aBa Heabix uncia. Haiitu ux moiycymMmy u ripousBeaeHue. Tum

aJiropurMa — caedosaHue.

writeln (" BBeauTe a, b ’);

readln ( a, b);

ss=(a+b)/2;

p: = a*b;
writeln " s=",x:8:3, ", ’p=", y:4);
end.

ITporpamma TlosicHeHust
program primer_2; Mms mporpamMmbl — primer_ 2
uses crt; [MonknoueHre Mmoaynsi crt
var {OnucarenbHast 4acTb}
a, b,p: integer; s: real;
begin {WcnonHuTeabHast 4acThb}
clrscr; DyHKIMS OYMCTKU 9KpaHa

BbiBoa cooOl1LIeHMST HAa BKpaH
BBoJ naHHBIX ¢ Ki1aBUATypbl
BrruriciieHne nojaycyMMbl
Brruriciienne npousBeieHUs
BriBOI pe3ynbTaToOB Ha DKpaH

Bonpocs! A1 caMOKOHTPOJIS

1. Yro Takoe mporpamma?

2. Kakue cuMBOJIbI MOTYT COAEPKaTh UMeHa NepeMeHHbIX?

[98)

KaJb?

~N N D B

. Urto Takoe oneparop?

. Kakue Tunsl CTaHAAPTHLIX NEPEMEHHBLIX OJOITYCTMMbBI Ha A3BIKE ITac-

. CKoJIbKO 0aiiT maMsITU 3aHUMaIOT MepeMeHHbIe TuIa real?
. W3 kakux yacTeii COCTOUT CTpYKTypa mporpammbl Ha [lackase?
. Uto ompenenseT 00beM MaMSITH, OTBOIUMOI IO KaXKIyI0 IIepeMEHHYI0?
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8. Kakue TuIsI orrepaTopoB gomycTuMbI Ha [Tackane?
9. Kak onepaTopbl OTAEASIOTCS APYT OT Apyra?
10. JIy1s1 9ero MCIoab3yI0TCSI KOMMEHTApUU B TiporpaMmme?

Tema 3. TunoBble BblYNCANTENIbHbIE npouyecchbl. BetBneHusn

OueHb YacTO BCTPEUYaloTCsl CUTYallMU, KOraa TpedyeTcst BBIOpaTh MEXKIy
JIBYMsI WM 0oJjiee BapuaHTaMU JEHCTBUI B 3aBUCMMOCTH OT 3aJaHHOIO yC-
JoBHsL. Takas aJropuTMHIecKast KOHCTPYKIINS Ha3bIBACTCs BETBICHUEM.

3.1. OnepaTopbl MPOBEPKH YCJIOBHIA U TIepexoaa

Ctpoxku nporpammsbl Ha Ilackane He HyMmepytoTcst. OTaenbHbIE CTPOKK
B IIpOrpaMMe MOTYT UMETh METKH, K KOTOPBIM MOXHO TTePEXOINTh.

MeTKu J0JKHBI OBbITH OIMKMCAaHbl B IPOrpaMMe C IIOMOIIBIO KITIOYEBOTO
cioBa label

NI, N2...,

roe N1, N2, ... — MeTKu.

MeTtkamMu MOTYT ObITh MASHTU(GUKATOPHI WK Liejible Yucia (ITOIO0XKM-
TeJbHBIC) B nrara3oHe 0+9999.

OrepaTop nepexojia o MeTKe:

goto N,

rae N — MeTka.

®parMeHT IPOrpaMMbI C MCIIOJIb30BAaHUEM METOK:

program pr;

label 3;

var

X, y: real;

begin

3: readln (x, y);

goto 3;

end.
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3.2. Jlornyeckuii onepaTop
if < ycmoBus > then P1 [else P2 |;

| else P2 | — Heobs3aTenbHast yacTh orepaTopa, rae <ycioBUe> — JOTU-
yecKoe BeIpaxeHue; P1, P2 — npocTble Miin cocTaBHBIE OITEPaTOPhI.
ITo aTomy omepartopy:

ecsiu <ycJioBHUe> — «MCTMHHO» (true), To BhIMoJiHAeTCa P, eciiyu — «10XK-
Ho» (false), To BemomHseTcs P2. [1epen cTpykTypoii else «;» — He CTaBUTCSI.

Ecnu else — oTcyTcTBYeT 1 <yCIIOBHE> — «JIOXKHO», TO yIIpaBJIeHUE TIe-
pefaercs CleyoleMy ONlepaTopy.

Onepauuu omnowenus
Onepauust HasBanue
= PaBHo
<> He paBHo
> Boable
< MeHnblire
>= Bosblie wim paBHO
<= MeHblie Ui paBHO
Jloeuueckue onepayuu
Onepanms HaszBanue
and "
or Wnu

[TpuBemeM IIpuMepBI UCTIONIB30BAaHUS OIIepaTopa:

1) HanOoJTbIIIee M3 3HAUYCHUI IBYX ITePEMEHHBIX BEIBECTH Ha I1eYaTh;
if a>b then writeln(‘a=’,a) else writeln(‘ b=",b);

2) B 3aBHUCHMMOCTHA OT 3HAUCHUS TMCPEMCHHON BBEIYMCIWTH 3HAUYCHUE
(yHKLIMY MO OJHOI 13 HOpMYT:

if x>=0 then y: = sin(x) else y: = -sin(x);
3) B 3aBUCHMOCTH OT 3HAUCHUS IEPEMEHHOU BBITIOJHUTH OIpPEACIICH-
HbI€ NEUCTBUS:
if a<0 then begin
b:=2%*a; writeln(b); P1

end

31



else begin
b:=a/2; goto 3; } P2
end;

roe P1 m P2 — coctaBHBIE OmiepaTopHI;
4) B omneparope if MOXKHO OMHOBPEMEHHO MPOBEPITH HECKOIBKO YCIIO-
BMIA:
if (a > b) and (a > ¢) then writeln(’a — max’);
MpU MPOBEPKE HECKOJBKMX YCIOBUI B OMHOM OIEpaTope Kaxaoe yCIOBUE
3aMMChIBAETCS B CKOOKAX;
5) Ha a3bike [Tackanb noIrycKaeTcs BIOXEHHOCTh OTIepaTopos if.
if n>0 then
if (mdivn)>nthenm:=m —n
else m: =m + n;
CtpyKTypa else — Bcerma OoTHOCUTCA K OJvKaiiiemMy onepatopy if.
Ecimun > 0 u (m div n)>n — OyaeT BBIMOJIHEHO M: = m-n.
Ecnu n > 0, Ho (m div n) <n — OyzneT BHIMOTHEHO M: = m + n.
Ecnu n <0 — nepexon K ciienytoiiemMy onepaTopy.

3.3. Omneparop BbIOOpa

DTOT omepaTop IpeaHa3HaueH TSI 3aMeHBI KOHCTPYKIIMI M3 BIIOXKEH-
HbIX if.

CrpyKTypa:

case N of

N1: P1;

N2: P2;

NN: PN;

[else P;]

end;

|[else P;] — HeoOs13aTeIbHAS YacTh OoIlepaTopa,
roe N — Ie/JIounclIeHHas TiepeMeHHasl, WUIM BhIpaskeHue 1eoro tuma; N1,
N2, ... NN — Bo3moxHble 3HaueHMs1 nepemeHHoit N; P, P1, P2, ... PN —
TIPOCTHIE WJIN COCTaBHBIE OTIEPATOPHI.

ITo aTomy omneparopy:

ecnu 3HaueHue N = N1, To BbeinosiHsgeTcsa P1 (mocie yero yrpaBiaeHue
repegaeTcs orneparopy, cJeIyIolieMy 3a OlepaTopom case...of);
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eciu 3HaueHrne N = N2, To BoinoiHsiercss P2 (mocie dyero ynpasieHue
TIepeIaeTCsl OTIEPATOPY, CIEAYIOIIEMY 3a OITEpaToOpoM case...of);

ecmu N He MPUHMMAET HY OTHOTO M3 MEPEUYNCICHHBIX 3HaYCHUM, YII-
paBIlIcHUE TiepenaeTcs oneparopy P;

€ClIA CTPYKTYypa else oTCyTCTBYeT U N He MPUHUMaeT HU OIHOTO U3 TIe-
peUYNCIICHHBIX 3HAYeHUI, YIIpaBJIieHUe TIepeIaeTcs CIeayoleMy 3a case...of
oITepaTopy.

Hanpuwmep:

case N of

1,2, 5: writeln (Ca’);

7 .. 10: writeln (’b’);

end;

1,2, 5 — mepeuncisieMble 3HaYEHUS pa3aesIsIoTCs 3amsITOM.

7 .. 10 — uHTEepBaa 3amaeTcsl Ha4yaJbHBIMU U KOHEYHBIMU 3HAYCHUSIMU
yepes IBE TOUKMU.

3.4. Ilpumepsl TUIIOBBIX 327124 1O TeMe « THUMOBbIE BLIYUCIUTEIbHbIE
npoueccel. BeTBienns»
1. Haitt MakcuManbHOE YMCIIO CpeIv TpeX HepaBHBIX MEXKIy CO00Ii Be-
LIECTBEHHBIX YKCEL.
1. Ilepebiii cnocobd pewenus

ITporpamma IMosicHeHust
program prim_maxl; MM nporpammbl — prim_max1
var {OnucarenapHas 4acTh}

a, b, c: real;
begin {UcnonHuTeNbHAS YaCTh}
writeln (’BBenute a, b, ¢’); BbiBoa cooOl1LIeHMST HAa DKpaH
readln (a, b, ¢); BBoJ naHHBIX ¢ K1aBUATypbl
if a>b then [Torick MakCMMaJIbHOTO U3 TPEX Y-
if a>c then writeln ("'max - a’) cen

else writeln ("max - ¢’)

else
if b<c then writeln ('max - b’)

else writeln "max - ¢’) ;
readln;
end.
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2. Bmopoii chocob pewenus

IIporpamma INosicnenus
program prim_max2; Mwms nporpammbl — prim_max2
var {OnucarenpHas yacTh}

a, b, c: real;
begin {UcnonHuTenbHAS YaCThb}

writeln ("BBeauTe a, b, ¢’);

readln (a, b, ¢);

if (a>b) and (a>c) then writeln ("max-a’);
if (b>a) and (b>c) then writeln ("'max-b’);
if (c>a) and (c>b) then writeln ("max-c’);
readln;

end.

BbiBoa cooOl1ieHMsT Ha BKpaH
BBoa naHHBIX ¢ KIaBUATypbl
ITorck MakcMMaJIbHOTO M3 TPEX Ynces

2. Burancnuth 3HaYeHNEe QYHKIINU:

sinx,0 < x <90

0,x<0

3HaueHre apTyMeHTa X B Ipaaycax BBECTH C KJIaBUATYPHI.

else begin
if x<0 theny: =0
else y: = sin (x*pi/180);
writeln (Cy = ’,y:8:3);
end;
readln; end.

ITporpamma TNosicHeHUst
Program prim_3 ; Nwms nporpammel — prim_3
Uses crt;
var {OnucartenbHas 4acTb}
X, y: real;
begin {WcnonHuTenbHas 4acThb}
clrscr; OuucTKa 5KpaHa
writeln ("Beeaute x’); BeiBoa cOO0IIEHMS Ha 9KpaH
readln (x); BBon naHHBIX ¢ KJIaBUATYpPbI

if x>90 then writeln(’@yHk1ust He oripenesnieHna’) |Beioop BapuaHTa penieHust

BeiBon pesynbraTta

Bonpocs A1 cCAMOKOHTPOJISA

1. Kakue AJITOPUTMHUYCECKNEC KOHCTPYKIIMHM HA3bIBAIOTCA BETBJICHUSIMM?

2. 17151 4ero UCIoJb3yIOT ornepaTop goto?

3. [oueMy Ipu MCMOJB30BAHUU HECKOJIBKUX YCJIOBUI B OHOM OIlepaTope

if ... then ... else, Kaxk1oe ycaoBHe 3aKIJIIOYAETCsI B KPYTJIble CKOOKM?

4. TlepeyncinTe OCHOBHbIE JJOrMYECKHE OMepalivu.
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5. Tlepeunciute OCHOBHBIE OTIEPAIIMY OTHOIIEHUSI.
6. B kakux ciydasx mpuberaroT K UCIOJIb30BaHUIO oniepaTopa case ... of ?

Tema 4. Lluknuuyeckune BbiuMcanTesibHbie NPOLECCbI

IIporiecchl, B KOTOPBIX PSifi ICUCTBUI TTOBTOPSIETCSI MHOTOKPATHO TI0
OITHUM U TEM K€ MaTeMaTUYEeCKUM 3aBUCUMOCTSIM, Ha3bIBAIOTCSI IUKIIUYEC-
KUMM.

ITpu opraHu3anUy IIMKJIOB HEOOXOIUMO:

— ONpEIeIUTh MapaMeTp LIMKJIA U er0 Ha4yalbHOE 3HAUEHUE;
— M3MEHSTh 3HAUE€HUE MapaMeTpa UKJIa Ha KaXIOM Iare uTepaiuu;
— OpraHM30BaTh MPOBEPKY Ha BHIXOJ M3 LIMKJIA.

4.1. Onepatop MKJIA ¢ MapaMeTPoOM

CTpyKTypa onepaTopa:
fori:=NtoKdoP;
roe i — napametp umkia; N, K — ero HayajbHOe M KOHEYHOE 3HAUYECHUS;
P — npoctoii unu cocraBHoit oneparop; i,N,K — nepemeHHbIe WU KOHC-
TaHTHI 1IEJIOTO THIIA.

IIar u3ameHeHus1 mapaMeTpa LIMKJa i paBeH 1.

Ecnu K < N, To nMeeM 1eJ10 ¢ IMKIJIOM C OTpUIIATeIbHBIM IaroM: (-1)

for i:=N downto K do P;

Oneparop LMKJIa ¢ MapaMeTpoM aBTOMATUMYECKU yCTaHABIMBaeT Ha-
yaJbHOE 3HAUCHHWE MapaMeTpa IIMKJIa, M3MEHSeT 3HaueHHue MmapaMeTpa Ha
11T, OPraHU30BEIBACT IIPOBEPKY Ha BBIXOM M3 IMKIIA. B ormeparope for to do
MepeyrciieHHble NeCTBUS BBIMOJHSIOTCS aBTOMaTU4yecKu. B ocTaibHBIX
orepaTopax IUKJIa 3TU IEUCTBUS HEOOXOIMMO OpPTaHM30BaTh COCTABUTEIIO
TIPOTPaMMEL.

Oneparop for mMpuMeHSIIOT B TeX CIydasiX, KOraa 3HauyeHus mapameTrpa
LIMKJIA LIeJIble M MEHSIIOTCS ¢ marom +1, -1.

4.2. Oneparop MUKJIA ¢ MOCTYCJIOBHEM

CTpyKTypa onepaTopa:
repeat
pl;p2;..pn;

until <ycnosue>;
rae pl; p2 ;... pn ; — IIOObIE ONIepaTOPhI, 0OPa3yIOLIME TEIO LIMKJIA.
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I1o aTOMY OITepaTOPy BHIITOIHSIETCSI «TEJIO LIMKJIA», a 3aT€M IIPOBEPSIETCS
<ycIIOBHME>, eCJI OHO HE BBITIOJIHUIIOCH, IIUKJ MMOBTOpsieTcst. M Tak mo Tex
nop, moka <ycjoBue> He OyneT BbIMosHeHO. HeoOXonuMo MOMHUTL: eciu
<ycIIoBHE> BBITIOJIHUIOCH C TIEPBOTO pa3a, IIUKJI OyIeT IMPOMIeH ONNH pas.

4.3. Onepatop IMKJIA ¢ MPeIyCJI0BHEM

CTpyKTypa onepaTopa:
while <ycimoBue> do P;

rae P — nNpocToil iy cocTaBHOI omneparop.

ITo aToMy onepaTtopy npoBepsieTcst <yCJIOBHE> U, €CJIM OHO BBITIOJTHSIET-
s, TO BEITIOTHSIETCST P, TIoCIe 4eTo OIsITh IpoBepsieTcs: <ycJaoBHe> U T. 1.

Wrak, P BBINOJHSIETCS 10 TeX MOP, MOKa BIMOJIHSIETCS <yCI0BUE>.

Ecnu ycioBue HU pa3y He BBIIOJHUIOCH, P UTHOPUPYETCS, yIpaBlIcHUE
TepeaaeTcs CaeayIoIeMy OIepaTopy.

4.4. BioXeHHbI€ HUAKJIbI

B tese 106010 onepaTopa LKA MOTYT HAXOAUThCS APYrUe OrepaTophbl
uukiia. [1pu a3ToM LUK, comepXKallnii B ce0e IPYroid, Ha3bIBa€TCsI GHEUHUM,
a IMKJI, HAXOISIIUIACS B TeJie TIEPBOTO, — gHympeHHuM (6a0xcennvim). Tlpa-
BWJIa OpraHMU3aliK¥ BHEITHETO M BHYTPEHHETO IIUKJIOB TaKUE XK€, KaK 1 JUIs
MPOCTBIX LIUKJIOB.

ITpu oprann3anuy BIOXEHHBIX LIMKJIOB HEOOXOAUMO ITOMHUTD, UTO T1a-
paMeTp BHEIIHETO IIMKJIa MEHSIETCS MeJUICHHEee, YeM ITapaMeTp BHYTpEHHE-
ro. I[1pu ogHOM 3HaYEeHMU MMapaMeTpa BHEIIIHETO LIKKJIA [IapaMeTp BHYTPEH-
Hero MpoberaeT BCe CBOM BOZMOXKHBIE 3HAUCHUSI.

4.5. Onepatop npepbIBaHUS TUKJIA

J1J1s1 1OCPOYHOTO MpephIBaHUS LIMKJIA MOXHO MCIOJb30BaTh ONEPATOP
goto WK CTaHIAPTHYIO Npolienypy break.

Paccmotpum pparmeHr:

fori:=1tondo

begin

p:=p*i;

if p>100 then break ;
writeln(‘p=’, p);
end;
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Hwki Oyner mipepBaH mpu AocTuxeHuu yciaosus p>100 mo mpoienype

break. Ecnu yciioBue He BBITTOJIHUTCS, LIMKJ OyIeT MpoiiIeH n pas.

4.6. ITpumepsl TUMOBBIX 32124 IO TEMe
«IIuKIMYecKre BHIYHCITUTEbHbIE TPONECCHI»

1. Beruncauth cymMmy psifa:

S=1+1/2+1/3+...+1/50.
Boigenum mepeMeHHYIO 11 HaKaruIMBaHUsI CYMMBI — Sum. 3HauYeHUe

9TOM TTepeMEeHHO He0OXOAMMO TIpeIBapUTEIFHO OOHYINTh. B mIporpamme
HCTIOJIb3YETCS OTepaTop IIMKIIa C TapaMeTPOM.

fori: =1to 50 do
sum: = sum + 1/i;
Writeln (‘ cymma = ¢, sum);

end.

ITporpamma IMosicHeHust
program prim_cikl1; WMwms nporpamMmbl — prim_ cikl1l
var {OnucarenbHast 4acTb}

i: integer; sum: real;
begin {UcnonHuTenbHAS YaCThb}
sum: =0;

Hauaino nukna
Briuncienune cymMmmel psiia
BoiBox pesysibraTa Ha 3KpaH

2. Beiuucnuth 3HaueHUe QYHKIWU:

y=asin(x).

ITpu x=0.1 ¢ marom Ax =0.2 3HaYeHNEe TEPEMEHHOI @ BBECTH C KJia-
BUATYPHIL.

B nporpamme rcnoab3yeTcs onepaTop LUKJIa ¢ TTIOCTYCIOBUEM.

ITporpamma TlosicHeHust

program cikl 2; Mwms nporpaMmbl — prim_ cikl2
var {OnucarenabHast YacTh}
y,a,x:real;
begin {UcnonHUTEIbHAS YaCTh}
writeln(‘Benure a’); BriBoa cooO1IeHMST HA 9KpaH
readln(a); BBox naHHBIX C KJTaBUATYPBI
x:=0; OnpenesieHre HAYaJIbHOTO 3HAYEHUST
repeat Hauano nukia
y:=a*sin (x); Boruncienue 3HaueHUsT GyHKIIUKA
writeln(‘y=",y:8:3, © x=",x:8:3); x:=x+0.2; |BoiBox pe3ynbraTa Ha 3KpaH
until x>1; VYBenuueHue napamMeTpa 1MKJIa Ha 1ar
readln; end. ITpoBepka Ha BHIXOMA M3 ITUKJIA

HCﬁCTBHH , KOTOPbIC MOAYCPKHYTLI B IIpOrpaMMme, HEOOXOAUMBI J151 op-

TraHU3allWMU TUKJIA.
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3. BeramciamTs cymMmMmy psina:
_sinx sin2x  sin3x

sin nx

1!
rmen!=1*2*...%n

e (1M T—,

3! n!

3HaueHMe apryMeHTa X 1 KOJIMYECTBO UTepallMii # BBECTU C KJIaBUATYPHI.

Bsenem AOITOJTHUTCIIbHYIO IIEPEMCHHYIO JJI BBIYMCJICHUA n! —f.

B nporpaMMe UCIIOJb3YETCA OonepaTop HUKIIa C IPEAyCIIOBUEM.

writeln (‘ BBenure X, n °);
readln(x, n);

y: =0; f: =1; i:=1;

while i<=n do begin

ITporpamma TosicHeHust
program cikl 3; Wms nporpammbl — prim_ cikl3
uses crt; {OnucarenbHas 4acThb}
var x,y : real; i,n,f : integer;
begin {WcrionHuTEeNbHAS YaCTh}

BbIBoI cCOOOILIEHMST HA DKpaH

BBon maHHBIX ¢ KJIaBUATYPhI
OrnpeneneHre HayaabHbIX 3HAYCHUIA
Hauano nukiia

f:=f*1; IToxncuer n!
y:=y+sin(i*x)/f; Boruncienue 3HaueHUsI GyHKIUN

i.=i+l; VBennueHue napamMmeTpa MKJIa Ha 1ar
end;
writeln (‘y = ¢, y:8:3); BriBon pesysbraTa Ha 9KpaH

readln; end.

JleiicTBUS, KOTOpPbIE MTOAYEPKHYTHI B IPOrpaMMe, HEOOXOAUMBI /11 Op-
raHu3aluy UKJIA.

1. CocraBUTH IIpOrpaMMy pacueTa TaOIUIIBl 3HaUeHMI (pyHKIMH f(X) Ha
uHTepBaie a<=x<=b B n PaBHOCTOSIIIUX TOYKaX. [paHULIbI UHTEpBaJa a, b U
KOJIMYECTBO TOUEK /7 BBECTH C KJIaBUATyphl. Pe3ysIsTaThl BEIBECTU Ha MEYaTh.

f(x)= (1= ) xsin(dm)

Haiitu cymMmMy MONOXUTENbHBIX 3HaUeHUI QyHKIMHU f(X) Ha 3amaHHOM
uHTepBasie. DopmyJia sl pacyeTa 1ara USMeHeHUsT apryMeHTa:

dx=(b—-a)/(n—1)

CocTaBUM TabNUILy UAEHTU(DUKATOPOB:

HaunmeHoBaHue riepeMeHHOI O003HauYeHUs B ITporpaMme
DyHKIMS y
ApryMeHT X
KonmaecTBo pacyeTHBIX TOYEK n
HauvanbHoe 3HaueHue aprymeHTa a
KoneuHoe 3HaUYeHMe apryMeHTa b
Ilar u3amMeHeHuUst apryMeHTa dx
CyMMa TOJI0XKUTEIbHbBIX 3HAYEHUI (PYHKLIUU S
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ITporpamma

TTosicHeHust

program cikl_4;

var

y,X,a,b,dx,s : real; i,n : integer;
begin

writeln(‘Bseaure a,b,n’);
readln(a,b,n);
dx:=(b-a)/(n-1);

s:=0; x:=a;
fori:=1tondo
begin

y:=(1-exp(-x)) * sin(4*pi*x);
writeln(‘y=",y:8:3);

x:=x+dx;

if y>0 then s:=s+y;

end;

writeln(‘CyMMa MoJoXUTETbHbIX 3HaUYE-
HuUi1 s=,5:8:3);

readln;

end.

Mwms nporpammbl — prim_ cikl4
{OnucarenpHas yacTb}

{UcnonHuTeNbHAS YaCTh}
BbiBoa cooO11IeHMST HA AKpaH
BBoa naHHBIX ¢ K1aBUATYPbI
Lllar n3amMeHeHuUs1 aprymeHTa x

Hauano uukia

Boruucnenue 3HaueHus GyHKLUN
BriBon 3HaueHu it HyHKIIUM Ha d9KpaH
VYBenuueHue napaMeTpa HUKJa Ha 1ar
[Moacuer cymmbl

Kownen nukina

BbiBOI CyMMBI Ha 9KpaH

Lluky opraHu3oBaH C ITOMOIIbIO

for...to ... do.

oreparopa LUMKJIA C MapaMeTpoM

2. PaccMoTpuM 3a7auy BbIBOAA Ha dKpaH TaOJULIbI YMHOXCHUSI, peliie-
HME KOTOPOIA MTPEIoIaraeT NCIoab30BaHNE BIOXKEHHBIX INKIIOB.

writeln(‘ Tabauiia yMHOXeHMS *);
fori:=2to 9 do

begin

forj:=1to 9 do

writeln(i, “*“,j, =",i%);

writeln;

end;
readln; end.

[Iporpamma Tlosicnenust
program cikl_5; Wwms nporpammsl — prim_ cikl5
var {OnucarenbHas 4acTb}

i,j : byte;
begin {WcrionHuTEeNIbHAS YaCTh}

BriBon cooOIIEHMST HA 9KpaH
BuemHuii Lk

BuyTpeHHU LUK

BbiBoa 3HaUeHMIT HA DKpaH

BriBozg Ha 3KpaH mycToii CTpOKU

Komnerr BHyTpeHHEro 1 BHEIITHETO IIMKJIOB

Bonpocm AJIA CAMOKOHTPOJIA

1. Yro Takoe Huki?

2. Kakune nUKJIBI MOKHO OpraHM30BaTh Ha A3bIKE IMackann?

3. B xakux ciry4asix MpearodTUTeTbHee UCIOb30BaTh orepatop for ...to ...

do a1 opraHu3zauuy HUKIOB?
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4. Kaxkoii TUIT JOJDKHA UMETh TIepeMeHHast, KOTopasl SIBJISIeTCS ITapaMeTpOM
11KJIa B orepatope for ...to ... do ?

5. CKOJIbKO IIUKJIOB OYAET MpoiineHo, eciu B oriepaTope while ... do ycinoBue
HE BBITIOJIHUAJIOCH C TIEpBOTO pa3a?

6. CKOJIbKO LIMKJIOB OyIET IIPOMIEHO, ECJIU B olepaTrope repeat ... until ycio-
BHE BBITTOJTHUJIOCH C IIEPBOTO pa3a?

7. YTo TaKkoe BJIOXEHHbBIE LIUKIIbI?

8. Kak MOXHO 10CpPOUHO MpepBaTh HUKJT?

Tema 5. Onepauyuu ¢ NHAEKCMPOBAHHbIMV NEPEMEHHbIMU

MaccuB — 3TO ITOUMEHOBaHHBIN HAOOP OMHOTUITHOM MH(MOPMAIINH.

MaccuB 00beIUHSIET BJIEMEHTBI OJHOTO TUIIA JaHHBIX. Bcemy Habopy
TMAaHHBIX TIPUCBAUBAIOT 00IIIee MMsI — MM MaccuBa. Kaxmprit aleMeHT Mac-
CUBa WAECHTU(UIIMPYETCS C TOMOIIbIO MHIEKCA, OIMpPEIesIIoNero MecTo
3TOro 3JeMeHTa B 0011IeM Habope.

JlaHHBIE B MAacCCUBE COXPAHSIOTCS, KaK M B CJy4ae HCIIOJIb30BaHUS
OOBIYHBIX HEMHIEKCHUPOBAHHBIX ITepEMEHHBIX, TOJBKO OO KOHIIA PabOTHI
MpOrpaMMBbl.

XapakTepUCTUKU MacCHBa:

— THN — OOIIMI TUIT BCEX 3JICMEHTOB MacCHBa;

— pa3MepHOCTb (paHT) — KOJIWYECTBO MHIEKCOB MAaCCHBa;

— [Mana3’oH U3MEHEHUsI MHICKCOB — OIpPeAe/sieT KOJUYECTBO DJIEMEHTOB
B MaccCuBe.

5.1. MaccuBbl OTHOMepHbIe

BekTop (omHOMEpHBI MacCHMB) — 3TO MacCUB, B KOTOPOM 3JIEMEHTBI
HYMEPYIOTCSI OMHUM WHICKCOM.

OnucaHue OTHOMEPHbBIX MACCUBOB:

var

a: array[ 1...n] of <tum>;
rle a — UMs MaccrBa; N — MaKCUMaJIbHOE KOJIMYECTBO 2JIEMEHTOB MaCCUBA;
<TUIT> — THUII JIEMEHTOB MaCCUBA.

Hanpuwmep:

var

mas: array [1...10] of real;
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OmnucaH MaccuB ¢ IMEHeM mas, comepxkamuii 10 3JleMeHTOB BeIIecT-
BEHHOTO THIIA.

Kaxmpiii a1ieMeHT MaccuBa OIpenessieTcsl ¢ TOMOIIbI0 MHIEKCa, CTOSI-
IIIEeTO CIIpaBa OT UMEHU B KBaJPAaTHBIX CKOOKAX.

ali],alit2],a]9].

Wnpexc MoxeT ObITh TepeMeHHO#, KOHCTAHTOM, IM00 apudmMeTndec-
KM BBIpaKeHUEM IIeJIOro TUITa. Pa3Mep MaccuBa IOJKEH OBITh 3a0aH B SIB-
HOM Buje (KakK B peablayleM (pparMeHTe) Uan Yepe3 KOHCTaHTY (const).

Hanpuwmep:

const n = 10;

var mas: array [1...n] of real;

5.2. JiBymepHbie MaccuBbI. M aTpHIIbI

Ecnu B MmaccuBe xpaHUTCs TabJIMLIA 3HAYEHUIA, TO TAKOM MAaCCUB Ha3bI-
BAIOT JIBYMEPHBIM, a €r0 2JIEMEHTBl HYMEPYIOTCSI IByMSI MHIEKCAMU — HO-
MEpOM CTPOKM M HOMEPOM CTOJI0IIa, Ha MepeceYeHU KOTOPhIX HaXOMUTCS
JAHHbII 3JIEMEHT.

B mamsTi KoMIiblOTepa Bee 3JIEMEHTHI MAacCUBa 3aHMMAIOT OJIHY Herpe-
PBIBHYIO 00J1aCTh. JIByMEpHBIii MACCUB PacIIONaracTcs B HaMsITH 110 CTPOKaM.

JIByMepHBIA MACCUB MOXHO IIPEICTABUTH B BUIE MATPULIbL:

ay  Qp 4
ay Gy Gy
a3 4z a4y

OnucaHue IByMEpPHOIO MacCuBa:

var

a:array[1l..n,1..m] of <tum>;

IIe a — MMsI MacCHBa; N, M — KOJUYECTBO CTPOK U CTOJIOLIOB B MacCHBE;
<TUII> — TUII JIEMEHTOB MaCCHBA.

KonnuecTBo 3/1eMEHTOB B MacCHBE — NXm.

Hanpumep:

var

mas: array [1...10,1..10] of real;

OmnucaH MaccuB ¢ UMeHeM mas, cofepxkaiuii 100 a1eMeHTOB BelIecT-
BeHHoro tumna (10 ctpok 1 10 cTon010B).
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Pasmep mMaccuBa oykeH ObITH 33/1aH B SIBHOM BUJIE (KaK B MPEAbIAYIIIEM
(parmeHTe) Uau yepes const.

Hanpuwmep:

const

n=.>5, m=5;

var mas: array[1...n,1..m] of real;

OrnucaH MaccuB mas, CofepKalnii 25 3JIeMEHTOB 1IeJIOTO TUTIA (5 CTPOK
U 5 cTONOLIOB).

Kaxnpiit a1eMeHT MaccuBa ornpeessieTcs: ¢ MOMOIIbIO IBYX UHACKCOB,
CTOSIIIIUX CTIPaBa OT UMEHU B KBAJIPATHBIX CKOOKaX.

ali, j| — aJIeMeHT, CTOSILLMIA Ha TIepeceUYeHU U i-il CTPOKU U j-TO CTOJIOLA;

a[i, i] — a7MeMeHTHI TJIaBHOI J1aroHau;

ali, 2] — aneMeHThI BTOPOTO CTOJIOIIA.

MHaoekc MOXeT ObITh — MepeMEeHHOU, KOHCTaHTOH, apudMETUIECKUM
BBbIpaKEHUEM LIEJIOT0 THTIA.

Ecnu konmvecTBO CTPOK paBHO KOJWYECTBY CTOJIOIIOB, MaTPUIlA HA3bI-
BaeTCs K8AOpAMHOI.

O0paboTka IBYMEPHbIX MAaCCUBOB MPOU3BOJIUTCSI IPU U3MEHEHUU UH-
JIEKCOB 2JIEMEHTOB.

Bce aneMeHTHI INTaBHOW AMAroHau KBaJApaTHON MaTPULbl YIOBJIETBO-
PSIIOT YCJIOBUIO:

i=j (HOMep CTPOKMU paBeH HOMEPY CTOJIO1A).

Bce aneMeHThI MOOOYHOI [raroHaay KBaapaTHOU MaTPHUIIbl YIOBJIETBO-
PSIIOT YCIIOBUIO:

i+j=n+ 1(n — KOJIUYECTBO CTPOK U CTOJOLIOB).

DJIeMEeHThI, PacoJIOKEHHbIE HaJl TJIABHOW THArOHAJIbIO, YIOBIETBOPSI -
10T YCJIOBUIO:

i <j (HOMep CTPOKM CTPOTO MEHbBIIIE HOMEepa CTOJIONA).

DJIeMEeHThI, PaCcMOJIOXKEHHbIE MO/ IIAaBHOU TMaroHaIblo, YIOBIETBOPSI-
10T YCJIOBUIO:

i > j (HOMep CTPOKHU CTPOTO OOJIbIIIE HOMEPA CTOJI011A).

BBoa 3;1eMeHTOB IByMEPHOT0 MaCCHBA

fori:=1tondo

forj:=1tomdo BnoxeHHbIe LTUKITBI

readIn(a[i]);

JlaHHBII (pparMeHT MO3BOJIUT BBECTHU JIEMEHThl MACCUBA TI0 CTPOKAM.
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7151 BBOIA 3JIEMEHTOB MAacCHBa IO CTOJIOIAM JTOCTAaTOYHO B IPEIbIIYy-
meM ¢parMeHTe TOMEHSTh MECTaMH BHYTPEHHWI ¥ BHEITHUIA IIMKITHI.

BbiBOJI 3/1eMEHTOB ABYMEPHOI0 MaCCHBA

fori:=1tondo

begin

forj:=1tondo

write(a[L,j],* ©);

writeln; end;

JlaHHbII (hparMeHT MO3BOJIUT BbIBECTU 3JIEMEHTBI MACCHBA B BUIE MaT-
PULIBL.

5.3. IIpumepsl THIOBBIX 327124 1O TeMe «VIacCUBbI OTHOMEPHbBIE»

1. CocTaBUTh IpOTpaMMy I1OACUYETa CYMMbI M ITPOU3BEACHUS DJIEMEHTOB
OIHOMEPHOT'O MAaCCHBA BEIIeCTBEHHBIX Yrcesl. O003HAYMM Yepe3 S — CYMMY
3JIEMEHTOB MacCHUBa, p — MPOU3BEICHUE.

ITporpamma ITosicHeHMsE
program mas_1; Mwms nporpaMmMbl — mas_ 1
uses crt; {OnucartenbHas yacTb}

var a : array [1...100] of real;
n, I : integer; p, s : real;

begin {WcrionHuTeNbHAS YaCTh}

clrscr; DyHKIIMS OYMCTKHU dKpaHa

s:=0; p: =1; OnpeneneHre HadYaJlbHbBIX 3HAYEHU I
writeln (‘BBenuTte pazmep maccuba BbiBoI cOOOILIEHMST HA DKpaH
n<=100");

readln (n); BBon pa3mepa maccuBa

writeln (‘BBenuTe a1eMeHThl MaccuBa’); |Havano nukia

fori:=1 to nk do BBoz aneMeHTOB MaccrBa

readln (a[i] );
fori:=1 to nk do
begin
s;=s+alil; BblunciieHre cyMMBI U TTPOM3BEACHMS
p:=p*alil; 9JIEMEHTOB MaccHBa

end;
writeln (‘Cymma = “,5:8:3,° BbIBoI pe3ysibTaTOB Ha 9KpaH
ITpousBeneHue =’,p:8:3);
readln; end.

INpu HakamIMBaHUU CYMMBI TIEPEMEHHYIO S HEOOXOIUMO OOHYJIWUTH, a
MPU HaKaIJIMBAaHUY TTPOU3BEACHUS IEPEMEHHO P MPUCBOUTH 1.
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2. Jlan maccuB a(n). HaiiTu MakcuMaibHBIN 37IeMEHT MacCuBa U OTpe-

JOCJINTh €TO HOMEP. BBenem ob6o3HaueHUsI:

a — MM MacCHUBa;

Nn — KOJINYECTBO 3JIEMCHTOB B MAaCCHUBE,

1 — MHIEKC 3JIeMEHTOB MacCHBa;

max — MaKCUMaJIbHbIN 3JIEMEHT MaccCuBa,

nmax — HOMEp MaKCUMAJIbHOI'O 3JICMCHTA.

[Iporpamma

ITosicueHus

program mas_2;

var

a: array [1...100] of real;

i,n,nmax: integer; max: real;

begin

writeln (‘BBenuTte pasmep maccuba
n<=100");

readln (n);

writeln (‘BBeaute aneMeHTh MaccuBa’);
fori:=1tondo

readln (a[i]);

max:=a[l];
nmax:=1;
fori:=1tondo

If a[i]>max then begin
max:=ali]; nmax:=i;
end;
writeln (‘max =’, max, * N=’, nmax);
readln; end.

WMwMms nporpaMmbl — mas_2
{OnucarenpHas yacTh}

{UcnonHuTenbHAs YaCThb}
BoiBox coo011IeHMST HA 9KpaH

BBon pa3zmepa maccuBa
Hauano nuxiia

BBox 371 MEeHTOB MaccuBa
3a MakCUMaJIbHBI IPUHUMAETCS Tep-

BbII 2JIEMEHT MaccrBa
TTouck MaKCMMaJILHOTO 3JIEMEHTa

BrIBOMI pe3ynbTaTOB Ha 9KpaH

3. 3az[aH MaCCHB LCJIbIX YUCCII. OTCOpTI/IpOBaTL 3JICMEHTBI OTHOMEPHO-

'O MaCCHBa I10 BO3paCTaHUIO.

Cyl1ecTByeT MHOTO CIOCOOOB COPTUPOBKM 3JIEMEHTOB MacCHUBa.

BBeneMm 0003HauCHUS:
a — UMSI MacCHBa;

Nn — KOJMYECTBO 2JICMCHTOB B MaCCUBE,

1 — UHIEKC 3JIeMEHTOB MacCCuBa,

f— ¢maxoxk, f = 0 — maccuB orcoprupoBaH, f = 1 — MaccuB Ioka He

OTCOPTHUPOBAH;

P — AOIIOJIHUTC/IbHAA NIE€pEMEHHAaA AJIA oOMeHa MecTaMU COCEIHUX 2JIe-

MCHTOB.
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[Iporpamma [Tosicnenust
program mas_3; Wwms mporpaMMbl — mas_3
var {OnucarenabHast YacTh}

a: array [1...100] of integer;

f, n, i,p : integer; {UcnomHUTEIbHAS YaCTh}
begin BriBoa cooOIIeHMST HA 9KpaH
writeln (‘Bexute pasmep maccua n<=100");|BBox pazamepa maccupa
readln (n); BriBoa cooOIIeHMST HA 9KpaH
writeln (‘BBeauTe aneMeHTH MaccuBa’); BBox aneMeHTOB MaccrBa
fori:=1 tondo readln (a[i]); BHeurHmii ki

repeat

f:=0; BHyTpeHHMIT KT
fori:=1ton-1do CopTrpoBKa 2JIEMEHTOB
ifa[i]>ali+1] then

begin

p:=a[il;

al i [:=ali+1];

ali+1]:=p; fi=1;

end;

until f=0; BbIBOo Ha 3KpaH OTCOPTUPOBAHHOTO
fori:=1 to n do writeln (a[ i ]); MaccuBa

readln; end.

B maHHOM ajTopuUTME UCTIOIB3YIOTCS BJIOXKEHHBIC IINKITHL.

Buyrpennuii uukna (for...to...do) — mo3BoJisieT OAWH pa3 MPONUTUCH 1O
MAacCCHUBY, CpaBHMBasI COCEIHHME DJIEMEHTHI. B ciIydae ecim mpeablmymnmii
ajieMeHT (a[ i |) okaxertcs 0oJblie ocaeayomero (afi+1]), aneMeHTbl Me-
HSIIOTCSI MECTaMM Yepe3 JOTOJHUTEIbHYIO IIEPEMEHHYIO P.

BrenrHmit muki (repeat...until) — mMoBTOpsICTCST IO TeX ITOP, TIOKA MAaCCUB
He OyIIeT OTCOPTUPOBAH.

B nporpamme nipuMeHsieTcs nmepeMeHHast — (paaXkok.

f= 1 — mpu3HaK TOro, 4TO ABa COCCIHUX 3JICMEHTa MCHSUIMCh MECTaMH,
MacCHB ellle He YIOPSIIOYEH.

f= 0 — mpu3HaK TOro, YT0 MacCHUB YIOPSIAOUYEH.

4. 3amaH OMHOMEPHBIM MacCHB LIEeJIBIX yncesl. HaliTh KoaudecTBo HedeT-
HBIX YMCEeJT CPEeIr 3JIEMEHTOB MacCHBa.

BBenem ob6o3HaueHUS:

a — UMSI MacCHBa,;

N — KOJIMYECTBO 3JIEMEHTOB B MacCHBE;

i — MHIIEKC 2JIEMEHTOB MacCHBa;

kol — KOTMYECTBO HEUETHBIX YHCEIT.
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IIporpamma Tlosicnenust
program mas_4; Hmsa nporpamMmmbl — mas_4
var {OnucarepHas 4acTh}

a: array [1...100] of integer;

n, i,kol : integer;

begin {UcnionHuTEIbHAS YaCTh}
writeln (‘Bexute pasmep maccua n<=100");|BbIBoa cooO11IeHUS Ha 3KpaH
readln (n); BBox pazmepa maccuBa
writeln (‘BBeauTe aneMeHTH MaccuBa’); BbiBon coobIieHMS HA 9KpaH
fori:=1tondo BBon anemeHTOB MaccuBa
readln (a[ i ]);

kol:=0;

fori:=1tondo [Moxcyer KonnuecTBa HEYETHBIX
if odd(a[ i ]) then kol:=kol+1; qucen

writeln(‘KonuuectBo HeueTHBIX = °, kol); BriBon pe3ynbraTa Ha 3KpaH
readln; end.

Breipaxkenne odd(a[ i ]) OymeT «MCTUHHBIM», €CJIM 3JIEMEHT MacCuBa —
HEYETHOE YUCIIO.

5.4. IIpumepsl THIOBBIX 327124 MO TeMe «/IBymMepHbIe MaCCHBBI»

1. CocTaBUTh MporpaMmy MojacyeTa CyMMBbI U MPOU3BEAEHUS JIEMEHTOB
JIBYMEPHOI'O MacCHBa BEIIECTBEHHBIX YMCEI.

BBenem 0003HaueHUS:

a — UM MacCHuBa;

N — KOJIMYECTBO CTPOK B MAaCCUBE;

m — KOJIMYECTBO CTOJIOIIOB B MACCUBE;

i,j — UHAEKCHI 2JIEMEHTOB MAaCcCHUBA;

S — CyMMa 3JIEMEHTOB MacCUBa;

p — OpOMU3BEACHUC SJICMCHTOB MaCCHBaA.

ITporpamma TlosicHeHUS
program matr_1; WMwms nporpamMmbl — matr_ 1
var {OnucarenpHas yacTh}

a:array [1...10, 1...10] of real;
i, j, n, m: integer; s,p :real;

begin {UcnonHuTesbHAs YacThb}
writeln(‘ Beeaute n<=10 , m<=10); BbiBo/1 coOO1IEHMS HA 9KpaH
readln (n,m); BBon pa3zmepa maccuBa

writeln(‘ BBeaute anemMeHTh MaccuBa 1o |BbIBoJ cO0O0ILIEHUST HA 9KpaH
cTpokam ’);
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fori:=1tondo
forj:=1to mdo
readln(ali, j|);
s:=0; p:=1;
fori:=1tondo
forj:=1to mdo

begin

s:=s + a[i,j]; p:=p * a[i,jl;
end;

writeln(‘s=",s:8:3, ‘p=",p:8:3);
readln; end.

BBos aneMeHTOB MaccuBa 1o CTpOKaM

BiioxkeHHbIe TUKIIbI

TToncyeT cyMMBbI M MpOU3BEACHUS

BbIBOJI pe3yIbTaToOB Ha 9KPaH

2. 3ajaHa LeIourc/IieHHas KBaapaTtHas MaTpuua. OnpeaeanTb, SBseT-
Cs1 JIU OHa CUMMETPUYHON OTHOCUTEIHHO TJIaBHOM TMaroHau.

BBenem 0003HaueHUS:
a — UMSI MacCHBa;

N — KOJMYECTBO CTPOK U CTOJIOLIOB B MacCCHUBE;

i,j — MHIIEKCHI DJIEMEHTOB MACCUBa;

f — mpU3HAK CUMMETPUYHOCTU MAaTpUIibl, gomyctuM, f = 0 — maTpuua
cuMMeTpuyHa, f = 1 — MaTrpuiia He CMMMeTpUYHa.

ITporpamma

ITosicHeHMsT

program matr_2;

var

a:array [1...10, 1...10] of integer;

i, j, n, f: integer;

begin

writeln(‘ Beegure n<=10");

readln (n);

writeln(‘ BBeguTe a71eMeHTHI MaccuBa 10 CTPO-

KaM ’);

fori:=1tondo

forj:=1tondo

readln(ali,j]);

f:=0

fori:=1tondo

forj:=itondo

if a[i,j]<>al[j,i] then f:=1;

if f=0 then writeln(‘ MmaTpuIa cuMMeTprYHa’)
else writeln (‘mMaTpuiia He CUMMETpUYHA’);

readln; end.

Wmst mporpamMmMbl — matr_2
{OnucarenbHas 4acTh}

{WcrionHUTEeNbHAS YaCTh}
BbiBoa cooO1iieHMsT Ha SKpaH
BBox pasmepa maccuBa
BbiBoa cooO1iieHMsT Ha SKpaH

BBoz a1eMeHTOB MaccuBa

OHpeZ[eJICHI/IC CUMMETPUYHOCTU
MaTpuibl

BeiBoz pe3ynbTaToB Ha SKpaH

an/I PCHICHUUA 9TOM 3a1a4u CpaBHUBAIOTCA 3JICMCHTLI, paCIIOJIOKCHHBIC

HaJ TJ1aBHOU amaroHanblo (af i,j |), ¢ aIeMeHTaMu, pacoIOKEHHBIMU 110

47



TJIAaBHOW IMaroHaiblo (af j,i |), U B cilyyae ux paBeHCTBa MaTPULIA CYUTAETCS
CUMMETPUYHOM.

3. 3agaHa MaTpMla BelleCTBeHHBIX yucesn. OOpa3oBaTh OIHOMEPHBIN
MacCUB, TA€ KaXIbIA j-i 3JIEMEHT PAaBEH MPOU3BEACHUIO 3JIEMEHTOB j-TO
CTOJIOIa ABYMEPHOTO MacCHBa.

BBenem obo3HaueHus:

a — UMS IBYMEPHOTO MAaCCUBa;

b — UMST OTHOMEPHOT'O MaCCUBa;

N — KOJIMYECTBO CTPOK B MACCUBE;

m — KOJIMYECTBO CTOJIOLIOB B MaCCHUBE;

i,j — MHIEKCHI 2JIEMEHTOB MacCUBa.

ITporpamma Iosichenus
program matr_3; Wwms nporpammsl — matr_3
var {OnucarenpHas 4acThb}
a: array [1...10, 1...10] of integer; Omnucanye IByMEpHOTO MaccuBa
b: array [ 1..10 ] of integer; OmnucaHue 0JHOMEPHOTO MacCHBA
i, j, n, f: integer;
begin {HcnonHuTENBbHAS YACTh }
writeln(* Beeaute n<=10 , m<=10"); BriBoa coobmienus Ha SKpaH
readln (n,m); BBon pa3mepa maccuBa a

writeln(* Benure anmemMeHThl MaccuBa | BeiBoa cooOuieHus Ha SKpaH
10 CTpOKaM ’);
fori:=1tondo BBOj1 3J1IeMEHTOB JIBYyMEPHOTO MacCHBa
for j:==1tomdo

readln (a[i, j]);

writeln(‘ Ucxoanas marpuna ’);
fori:=1tondo BrIBoz Ha 3KpaH UCXOIHOTO MaccuBa
begin B BHJIC MAaTPHIIbI

forj:==1tondo

write( a[l,j], © ©); writeln;

end;

writeln(* O6pa30BaHHbIH OTHOMEPHBII

MaccuB ’);

for j:==1to m do ®DopMHUPOBAHUE U BBIBOJ HA SKPaH
begin OJHOMEPHOro Maccusa b

b[j =1,

for i:=1 ton do
bljl=b[j]1*a[ij];
write( b[ j], * °);

end;

readln; end.
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4. CocTaBUTD nporpaMmMy HaxXOXICHUA MAaKCUMAJIbHOI'O CpeaAun 3JICMCH -

TOB IBYMCPHOI'O MaCCurBa BCIICCTBCHHBIX YHUCCIT. OnpeﬂeJme HOMCECDP CTpPO-

KMJ 1 HOMEp CTOJI0IIa, Ha TepeceYeHNH KOTOPBIX ObLIT HalileH MaKCHUMalb-

HBII 2JIEMEHT.
Bsenem o603HaueHUSI:
a — UM IBYyMEPHOTO MacCuBa;
N — KOJIMIECTBO CTPOK B MacCHUBE;

m — KOJIMYECTBO CTOJIOLIOB B MacCCuBE;

i,j — MHIIEKCHI BJIEMEHTOB MAaCCUBa;

kmax, Imax — HOMCD CTPOKH M1 HOMECP CTOJ'I6L[a, Ha nepeCcCcYCHUM KOTO-

PbIX HAXOOUTCA MaKCHUMAaJIbHbIN 3JIEMEHT.

IIporpamma

TTosscueHus

program matr_4;

var

a: array [1...10, 1...10] of real;

i, j, n, m, kmax , Imax: integer;

max :real;

begin

writeln(‘* BBequre n<=10 , m<=10 ’);
readln(n,m);

writeln(‘ BBenuTe s11eMeHTHI MaccuBa 1o
CTpOKaM ’);

fori:=1ton do

for j:=1 tom do

readln(a[i,j]);

max:=a[1,1]; kmax:=1; Imax:=1;
fori:=1tondo

for j:==1tomdo

if a[i,j]>max then

begin

max:=a[i,j];

kmax:=i;

Imax:=j;

end;

writeln(‘max=", max:8:3);
writeln(‘cTpoka - ¢, kmax,” cronber -
>, Imax);

readln; end.

Wmst nporpammsl — matr_4
{OnucarenbHas 4acTb}

{UcnonHUTEMBHAS YACTB }
BeiBoJ1 co0OIIEHHs HA SKpaH
BBox pa3mepa maccuBa
BrIBOZ cOOOIIEHNS HA SKpaH

BBox snemeHTOB MaccuBa 1o CTpOKaM

[Torck MakCHMaJIbLHOTO 3JIEMEHTA

BoiBo pe3ynbTaToB Ha 9KpaH
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Bomnpocs! A1 caMOKOHTPOJIS

1. Yto Takoe maccuB?
2. bynyT 1M coxpaHeHbl JaHHbIE MacCHBa B MaMSITU KOMIIbIOTEepa Iocjie
OKOHYAHMS PabOTHI ITPOrpaMMBI?
3. YUto Takoe uHaeKC MaccuBa?
4. Kakoro Turia 10JKHbI ObITh TEPEMEHHBIE, IBISIONIMECcs NHAeKCaMU Mac-
cuBa?
5. Kak MoxHo 3aiaBaTh pa3Mep MaccuBa’?
6. MoxerT JIn pealbHOe KOJMYECTBO 3JIEMEHTOB B MacCUBE OBITh MEHBIIIE,
YeM yKa3aHO P OIMCAHUN?
7. MoxeT 1 peaybHOE KOJIMYECTBO 3JIEMEHTOB B MacCHUBE OBITH OOJIBIIIE,
YeM yKa3aHo MpU OMUCaHUuU?
8. B yeM cocTouT pa3HUIA MEXIy OMHOMEPHBIMU M IBYMEPHBIMU MaCCH-
Bamu?
9. B kakux ciayyasx 1ejiecood0pa3Ho co3aaBaTh IByMepHbIE MaCCUBBI?
10. Kak pacmojioxeHbI 3JIeMEHTHI AIByMEPHOTO MacCHBa B ITAMSITA KOMITBIO-
Tepa?
11. Kak onpeneauTh KOJMYECTBO 2JIEMEHTOB B IBYyMEPHOM MaccuBe?
12. Kak ompenenuTh pa3Mep IaMsITH B 0aifTax, BEIACICHHOM O XpaHEHNE
JIByMEpHOTO Maccupa’?
13. Kakas maTpuliia Ha3bIBaeTCsl KBaApaTHOMI?
14. Yto xapakTepu3yeT 3JIEMEHTHI, paCcTIOJIOKEHHBIC Ha IJIABHOW JUAroHa-
JIV, HaJ ¥ TIOJ, TIaBHOM TUaroHajibo?

Tema 6. lMognporpammbli

Eciun B mporpamMme MMeEETCSl HECKOJIBKO OAMHAKOBBLIX (hparMeHTOB,
TO BO3HWKAET BOIPOC: HEJB3sT JIM O(DOPMUTH ITOBTOPSIOIINICA (pparMeHT
B BMJIE OTIEJIbHOIo 0JIOKa, a 3aTeM oOpallaThCsl K HEMY HECKOJIbKO pas3.
AHaJIoTM9Has Waesk BO3HMKACT IPU OTJIAAKe OOJBIIMX ITPOTPaMM — €CIIHI
pa3ouTh MpPOrpaMMy Ha OTIEJIbHBIE OJIOKH, TO OTJIAJIUTh €€ 10 YacTsIM OymeT
npouie. Ha a3bike [Tackanb moamporpaMMbl peaanu3yroTes B Buae QyHKUMH
WK IIPOLIEaYp.

6.1. @yHKIMHU ¥ NPOLIETYPBI

DyHKIMKA U MPOLEAYPHl PealM3yIOT MPUHIMUIIBI CTPYKTYPHOIO IpPO-
TPaMMHPOBAHMSI.
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K dyHkumsam u npouenypam oopalatoTcs, €cii HEOOXOAUMO:
— pa3ouTh OOJBIIYIO 3a1a4y Ha HECKOJBKO MEHBIINX MO0 00bEMY U CJIOXK-
HOCTH 3a/1ay;
— YMEHBIIUTb OOBEM MPOrPAMMBI 32 CUET BBIAEICHUS TUIIOBBIX MPOTPaM-
MHBIX JEUCTBUI B (PYHKLIMU WU TTPOLIEAYPE;
— €O3[aTh [IPOrPaMMHBIE MOZYJIA, KOTOPbIE MOTYT OBITh UCIOJIb30BAaHbI U B
JIPYrUX mporpammax.
CTpyKTypa nporpaMmsbl, cofepxalieit mpoueaypy (hyHKINO):
program <ums>;
<omnucaresibHast 4aCTb OCHOBHOM MPOTaMMBbI>;
procedure <M TIPOLICAYPHI>;
(function <umst GyHKLII>;)
<omnucarebHasl YacTh MPOIleLyphl/PyHKIIAN >;
begin
<HUCIOJHUTENIbHAS YaCTh IMPOIeAypbl/DYHKIINN >
end;
begin
<UCIOJHUTEJIbHAS YACTh OCHOBHOM MPOrpaMMBbI>;
end.
ITpouenypsl (pyHKIIMKM) MOTYT COAEpPXKAaTh JIOObIE OMEepaTophl sI3bIKa
IMackanb ¥ MOBTOPSIIOT CTPYKTYPY OCHOBHOI MPOrpaMMbl, TOJbKO TEKCT
npoueaypsl ((PYyHKIINM) 3aKaHIMBACTCS «;».

6.2. IIpouexypn

IMpouenypa — 3T0 He3aBUCKMMAsi UMEHOBAHHAS YaCTh MPOrpaMMBbl, KO-
TOPYIO MOCJIe OAHOKPATHOTO OMMMCAHUSI MOXHO MHOTOKPATHO BBI3BIBATH 10
WMEHU.

I1epBas cTpoka 110001 MPOLEAYPHI:

procedure <ums>(<cnMcoOK (popMaTbHBIX TAPAMETPOB>);
rae <UMsI> — YHUKAJIbHBIM MACHTUMUKATOP, CTPOUTCS IO TpaBUIaM CO-
CTaBJICHUSI UMEH ITPOCTBIX MEePEeMEHHBIX; <CIUCOK (hOPMaJbHBIX MMapameT-
pPOB> — CIKMCOK MMEH TEPEMEHHBIX C YKa3aHWEeM WX THUIIa, TepeIarolmx
WHGOPMALIMIO B MPOLIEAYPY W BO3BpALIAIOIIMX PE3YyJbTaThl B OCHOBHYIO
porpamMmmy.

OO6paiiieHue K MPOoLeaype U3 OCHOBHOM MTPOTPAMMBI:

<ums> (<cnucok HGopMaJIbHBIX MapaMETPOB>);
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roe <CIMMUCOK (paKTUISCKUX ITapaMeTPOB> — CITMCOK IePeMEHHBIX MU KOH-
CTaHT, pa3IeJeHHBIX 3aISIThIMU.

Hanpuwmep:

procedure prim(x:real; var s:integer; z,y:integer);

OnucaH 3arojoBOK MPOLEIYPHI, TIe X, Z, Y — NepeaaoT nHhopMaImo
B IIpOLIEAypY; S — IepenaeT nHOOpMaIMIO B MPOLIEAyPY 1M BO3BpaIllacT pe-
3yJIbTaT — B OCHOBHYIO (MOXHO CKa3aTh, IIPOIEeIypa N3MEHSICT 3HAUCHHE S,
XOTsI 3HaYEHME S B OCHOBHOM MPOrpaMMe MOXKET OBITh 10 MPOLIEAYPbl U HE
oIpeesieHo).

UToObl (hopMasIbHBIN MTapaMeTp BO3Bpallal pe3yibTaT B OCHOBHYIO, €T0
HEeoOX0IMMO OMHUCATh C UCMOJb30BAaHUEM CITYKEOHOTO C/IOBa var.

ITpumMepsl oOpaliieHUS K IPOIIeaype U3 OCHOBHOM MPOrpaMMBbl:

prim(x, s, z, y); — UMeHa (haKTUUECKHUX ITapaMeTPOB X, S, Z, Y COBITAAaIOT
¢ UMeHaMU (hopMaJIbHBIX;

prim(a, sl, b, 5); — nMeHa (pakTUUECKHUX MapaMeTpoB a, sl, b He coBma-
AT ¢ UMeHaMU (hOPMAJIBHBIX, a TTOCIeIHUN (DaKTUIeCKUid TTapaMeTp sIB-
JISIETCS YMCIIOBOM KOHCTAHTOM.

®opmMaibHble 1 (DaKTUYECKUE MapaMeTphl JOJIKHbI COBIANATh 110 Muny,
Koauvecmsy N nopsoky ciienoBaHusi. MakTuecKue mapaMeTphl JOLKHBI OBITh
OMUCcaHbl B OCHOBHOI Mporpamme. OHM Ha3bIBAIOTCS 2100A1bHbIMU TIEPEMEH-
HBIMU 1 IOCTYITHbI KaK B OCHOBHOI ITpOrpaMMe, Tak 1 B rpolienype. dopmaib-
HBIE TTApaMeTPhI OTACIHLHO B IIPOLIeAype He OIMCHIBAIOTCS. Bpemst cylecTBoBa-
HUSI IOOATBHBIX IEPEMEHHBIX — OT Hayasla M 10 KOHLIA paboThl MPOTrpaMMBl.

ITpomexyTouHbIE TIEpEMEHHBIE, KOTOPHIE UCITOIb3YIOTCS TOJBKO B IIPO-
Lexype, OMMCHIBAIOTCS B IIPOLICAYPE Y HA3bIBAIOTCS 10K aAbHbIMU. JIOKATTBHBIE
MepeMeHHbIe He TOCTYITHBI B OCHOBHOI mporpamme. Bpems cyiecTBoBa-
HUSI TIOKQJIBHBIX TIEPEMEHHBIX — OT HayaJla 1 10 KOHIIa paObOThI IPOIIEAYPHI,
B KOTOPOI OHM OITMCAHBI.

6.3. Bioxkennble npouenypsl. Jlupextusa forward

Ecnu onHa moxnporpaMmma MCHoIb3yeT IPYTYIO, a Ta, B CBOIO OYEpe/ib,
HCITOJIb3YeT TIePBYIO, BO3HMUKAET MpoOJeMa pa3MEIIeHUs 3TUX ITPOIEAYP
B rmporpamme. Kakyro 13 HUX TOMECTUTh B IIporpaMMe TepBoii? B atux ciy-
yasgx mpuderaloT K gupektune forward.

Hanpuwmep:

procedure ppl(a,b:integer):forward;
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procedure pp2(c: real); {BTopas mponemypa}
var x,y:integer;
begin

ppl(x,y);

end;

procedure ppl; {[1lepBas npouenypa}
var z:real;

begin

pp2 (2);
end; ...

6.4. OyHxkIMU

Ecnu pe3yasraToM NOAMPOrpaMMBI SIBJISIETCS TOJBKO OHO 3HAYeHUE, TO
MMeEET CMBICI 0DOPMUTH TaKyIO MOANPOrpaMMy B BUIE (DYHKIIMMU.

I1epBas crpoka m000it pyHKIIUN:

function <ums >(<cnucok ¢hopMaabHbIX TAPAMETPOB> ):<TUIT>;

rae <CIUCcOK (hopMajbHBIX MapaMeTPOB> — CIMCOK UMEH MepPeMEHHBIX
C YKa3aHUEM WX THIIA, IIepeaaronx nH(popMannio B GYHKINIO; <UMI> —
BO3BpalllaeT pe3yJbTaT B OCHOBHYIO MporpamMmmy; <TUM> — TUI BO3Bpallae-
MOTO pe3yJbTaTa.

OO6parieHne 13 OCHOBHOM ITPOTpaMMBbI K (DYHKITUHM BO3MOXKHO B CTPYK-
Type KaKoro-aubo oreparopa, HalpuMmep orneparopa NpucBauBaHUS:

<mepeMeHHas>:= <UMs> (CMUCOK (PaKTUYECKUX ITapaMeTPOB);

DyHKIMS BO3BpalllacT B OCHOBHYIO IIPOTrpaMMYy TOJBKO OIUH Pe3yJib-
TaT yepe3 MepeMeHHYI0, SIBISIONIYI0CS UMeHeM QYHKIIMU. DTa nepeMeHHast
He IOoJDKHA OBITh OIKMCaHa B OCHOBHOM mporpamMe. B omucaTtenbHOM yacTu
(byHKIIMM 3TOi TTepeMeHHOM TODKHO OBITh IIPHUCBOCHO KaKoe-I100 3Have-
HUe, nHavye (hyHKIUS He BO3BpallaeT HUKAKOTro 3HAUeHUS.

6.5. ITpumeps! TUNOBBIX 33124 HA Temy «IlonmporpaMmbr»

1. 3amaH OmHOMEpPHBI MacCHB BEIIECTBCHHBIX umcesn. Haiiti makcu-
MaJTBHBIN 3JIEMEHT MacCuBa U OIIPEACIIUTh €T0 HOMEp.

CocTaBUM MporpamMMy ¢ UCIOJb30BAaHUEM IBYX MPOLIEAYD:
1) mpouemypa BBoJa 3JIEMEHTOB MacCHBa;
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2) npoueaypa nomcka MakKCMMaJlbHOI'O 9JICMCHTA U ONPEACJICHUE €TI0 HO-

Mepa.

J1s1 mepenady MaccBa B IMPOIISAYPY BBEIEM ITOIb30BATEILCKIIA THIT Mas.

a:mas; max:real; n,max,kmax:integer;
procedure input_mas(n:integer ; var a:mas )
var i:integer;

begin

for i:=1 to n do readIn(a[ i ]);

end;

procedure max_m(n:integer; a:mas; var
max,kmax:integer );

var i:integer;

begin

max:=a[l];kmax:=1;

fori:=1tondo

if a[i]>max then

begin max:=a[i]; kmax:=i; end;

end;

begin

writeln(‘ Beeaure n<=100’) ;

readln( n );

writeln ( BBequre a1eMeHThI MaccuBa ©);
input_mas(n,a);

max_m(n,a,max,kmax );
writeln(‘max=",max, ‘kmax=",kmax);
readln; end.

IIporpamma [Hosicuenus
program PP; Wwms nporpammer — PP
type {OnucatensHas 4acTh MPOrPaMMBI |
mas=array[1..100] of integer; [Tonp30BaTENBECKU THIT JAHHBIX
var

>

I'mo6anbHbIe IepeMeHHbIe

TexcT nepBoii mpoueaypsl
{OnucarenbHas 4acTh NPOLEAYPHI }
{HcnionHuTeNpHAS YacTh NPOLETYPHI }
BBo 311eMeHTOB MaccuBa

TexcT BTOpO# npouenypsl

{OmnucaresnpHast 4aCThb IPOLIETYPHI }
{HcrionHUTENBHAS YACTh TPOLETYPHI |

ITorck MakcUManabHOTO JIEMEHTA

{HcnonHuTenbHas 9acTb IPOTPaMMBl }
BeiBoJ1 cOOOIIIEHNUS Ha SKpaH

BBox pa3mepa maccuBa

BeiBoJ1 cOOOIIEHNUS Ha SKpaH
Ob6parieHre K mepBoii npoueaype
Ob6parienre Ko BTOPOii mporeaype
BsIBOA pe3yabTaTOB Ha DKpaH

2. CocTaBUTh IpOrpaMMy BIYUCIEHUS N! C UCITOJIb30BaHUEM (DYHKIIUH,

B KOTOPYIO BbIHECEM TOJCYET (pakTOpuaa.

nl=1%2*3%__*n

BBenem o0o3HaYeHUS:

n, k — pasMep 1 MHJAEKC MaccuBa, riodalbHbIE IEPEMEHHBIE;

p, i — 3HaueHue hakTopraia u MHIEKC MacCuBa B (DYHKIINHU, JIOKAIbHBIE

TIICPEMCHHDBIC,

fun — uma GyHKIIMK, BO3BpAIlaeT Pe3yJbTaT B OCHOBHYIO IIPOTPaMMYy.
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ITporpamma

TTosicHeHust

program factorial;
var

n,k:integer;

function fun(k:integer):integer;
var p,i:integer;

begin

p:=1;
fori:=1tokdo
p=p*i;

fun:=p;

end;

begin
writeln(‘BBenute n’);
readln(n);
fork:=1tondo
writeln(fun(k));
readln; end.

Wwms nporpammsl — factorial
{OnucarenabHast 9aCTh MPOrpaMMBbl }
[1oGanbHBIEC TIEpEMEHHBIE

TekcT GpyHKIIMN

{OnucarenabHast YacTb (PYHKIIMU}
{UcnionmHUTEIbHAS YaCcTh (DYHKIIUN}

{OnucarenabHast 9acTh MPOLEAYPHI}

{MciomHUTEIbHAS YaCcTh MPOLIETYPhI}

{McnioHUTEIbHAS YaCTh IIPOTPaMMBbI}
BoiBoz cooOIIEHMST HA 9KpaH
BBox pasmepa maccuBa

Oo6paiteHue K QyHKINU

Wmsa ¢yHKImu B Teste (yHKIIMU B OoIlepaTopax IMpUCBAaWBaHUS MOXET

CTOATDH TOJIBKO CJIEBA OT 3HaKa IIpUCBauBaHUA «:=», IIO3TOMY UCIIOJIb30OBaHa

JOIMOJIHUTEIbHAA TIEPEMEHHAA P JIA IMMOACYCTA ITPOU3BEACHU .

3. 3agaH HBYMepHBIﬁ MacCuB LECJIbIX YUCECII. OHpC[[CJ'II/ITB KOJINYECTBO

YETHbIX YMUCEJI B MaCCUBE.

CocTtaBuM IIporpaMmy € UCIMOJIb30BaAHUCM ABYX IPOLICAYP 1 (:lJYHKLII/II/Ii

— IHpoucaypa BBoJa 3JIEMCHTOB MacCHBa input_mas;

— Mpolienypa BbIBOAA IByMEPHOIO
— (YHKIINS TToIcYeTa KOJTMIeCcTBa

MaccuBa B BUJIe MAaTPULIbI print_mas;
YeTHbIX ymrces kol _mas.

IIporpamma

TTosicuenust

program pp_1;

type

mas=array[1..10,1..10] of integer;
var

a:mas; n,m,i,j:integer ;

procedure input_mas(n,m:integer; var
a:mas);

begin

fori:=1tondo

for j:=1 to n do readIn(a[i,j]);
end;

function kol _mas( n,m:integer;
a:mas):integer;

Nmst iporpammsl — pp_1
{OnucarenbHas 4acTb IPOrPaMMBI }
I'mobanbHbIe TEpEeMEHHbIE

IMpouenypa BBOAA MAaTPUILIBL

{HcriommHUTENBHAS YacTh MPOLETYPHI }

CDyHKI.[I/IH IoJACYCTa KOJINYECCTBA YCTHBIX
HUCEIT
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var
k:integer ;

begin

kol:=0;

fori:=1tondo

for j>=1tondo

if not odd( af i,j ] ) then k:=k+1;
kol:=k;

end;

procedure print_mas(n,m:integer;
a:mas);

begin

for i:=1 ton do

begin

for j:=1 to n do write( a[i,j],* °);
writeln;

end;

end;

begin

writeln(‘Beeante n<=10 , m<=10’);
readln (n,m);

writeln(‘BBeaute aeMeHThI MacCHBa
II0 CTpOKaM’);

input_mas(n,m,a);
writeln(‘Hcxoanas marpuna’);
print_mas(n,m,a);
writeln(‘KonndyecTBo HEYETHBIX
yucen =", kol _mas(n,m,a));

readln; end.

{OnwucarenbHas 4acTh HYHKIIUH }

{HcnonnutensHas yacTh QyHKIMH }

IIponenypa BeIBOIa MATPHUIIBI

{{cnionHUTENBbHAS YaCTh MPOLEAYPHI }

{HcnonHuTeNpHAs YacTh IPOTPaMMBI }
BrIBOJ cOOOIIICHNUS HA 3KpaH

BBox pa3mepa MaccuBa

BriBoJ cOOOLICHNS Ha 3KpaH

OG6panieHune K Mporeaype BBOA MaCCHBA

OOpateHue K Mporeaype BbiBoa
MaccuBa

OOparenue Kk QyHKIMHU MoICUeTa
KOJIMYECTBA YETHBIX YHCEJ B MACCUBE

Boipaxenue not odd( a[ i,j | ) UICTUHHO, €C/IU BIEMEHT MacCuBa — YeT-

HO€ 4YuncCJo.

Bomnpocs! A1 caMOKOHTPOIA

. Yro Takoe npouemypa?
. KakoBa crpykrypa nmpotemaypsr?

AN N AW~

HOBHYIO TIpOrpaMmy?
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. B xakux ciyyasx npuberaor K oCTPOSHUIO MOAporpaMm?
. B xakoM MecTe TporpaMMBbl pacriojiararorcst QyHKIIMU WITA TTPOIIeTyphI?

. Kak nepenaercst ungopmauus B npoueaypy?
. KakuM o0pazom Bo3BpalllaloTcsl pe3yabraThl padOThl MPOILEIYPhl B OC-



7. Kakoe coOTBETCTBUE JOJKHO OBITh MeXIy (popMalbHBIMU U DaKTUYEC-
KMMU TTapaMmeTpamu?

8. Kakue nmepemMeHHbIe Ha3bIBaIOTCS I100anbHBIMU? BpeMms cyliiecTBOBaHUS
r100aTbHBIX IEPEMEHHBIX?

9. Kakue nepeMeHHbIe Ha3bIBAIOTCS JIOKAIBHBIMU? BpeMst cyliiecTBOBaHMs
JIOKAJIbHbBIX TIEPEMEHHBIX?

10. Korga ucnonb3ytoT nupektuBy forward?

11. B kakux ciydasix 1eaecooopa3Ho rpuoderath K MocTpoeHUIo PyHKIUA?

12. Kaxk nepenaetcs nHdopmanus B QyHKINIO?

13. Kakum o6pa3om Bo3Bpamiaetcsi pe3yabTar padboThl (PyHKIIMM B OCHOB-

HYIO ITporpamMmmy?

Tema 7. A3bIKn nporpammmnpoBaHNA BbICOKOro YpOBHA

7.1. DBoMOIMS SI3bIKOB MPOrPAMMHUPOBAHUS

PazBuTre BBIYUCIUTEILHON TEXHUKU COMPOBOXKAAETCS CO3AaHUEM HO-
BbIX U COBEPILIEHCTBOBAHMEM CYIIECTBYIOIIMX CPEACTB OOIIEHUS MPOrpaM-
MUCTOB ¢ DBM.

ITox s13bIKOM MTPOrpaMMUPOBAHUS TTOHMMAIOT MpaBuJjia MpeacTaBIeHUs
JAHHBIX U 3alMCU aJITOPUTMOB UX OOpPaOOTKM, KOTOPHIE aBTOMATUYECKU
BoINOJIHAIOTCT DBM. B 6osiee abcTpakTHOM BMJIE SI3bIK MPOrpaMMUpOBa-
HUS SIBJISIETCSI CPEACTBOM CO3JaHUSI MPOTPAMMHBIX MoOJesieii 00beKTOB U
sapieHuii. K HacTosieMy BpeMeHM CO3JaHbl JECATKM PA3IUYHBIX SI3BIKOB
MpOrpaMMMPOBAHUS OT CaAMbIX MPUMUTUBHBIX 10 OJU3KUX K €CTeCTBEHHO-
My 3bIKY uesioBeka. YToObl MOHMMATh TEeHASHIIUU Pa3BUTUS SI3bIKOB MPO-
rpaMMHUPOBAHMS, HY>)KHO 3HATb JBWXKYIIWE CUJIbI UX 3BOTIOLUMU. s BbI-
SICHEHHUSI 9TOTO Bompoca OyneM paccMaTpuBaTh sSI3bIK MPOrpaMMUPOBAHMST
C pa3IUUHBIX TOYEK 3peHUsl. Bo-TepBhIX, I3bIK MPOrpaMMUPOBAHUS SIBJISIET-
Csl UTHCTPYMEHTOM ITpOTpaMMMUCTA TSI CO3AaHUsI TTporpaMM. s co3gaHms
XOPOILMX MPOTpaMM HYKHbI XOPOIIIMe SI3bIKK MporpaMMupoBaHus. [1oaTo-
MY OJTHOM U3 ABVKYIIMX CUJI 9BOJIOLUU SI3bIKOB MTPOTPAaMMUPOBAHUS SIBJISI-
€TCS CTpEeMJICHME pa3pabOTIMKOB K CO3MAHUIO COBEPIICHHBIX ITPOTPaMM.

Bo-BTOpbIX, mpolecc pa3zpadOTKUM MpOorpaMMbl MOXKHO CpaBHUBATb
C TIPOMBILIEHHBIM MPOU3BOICTBOM, B KOTOPOM OIpeestoIMMU (DaKTOpaMu
SIBJISTIOTCSI TIPOM3BOIUTEILHOCTD TPY/Ia KOJJICKTHBA ITPOrpaMMUICTOB, ce0ecTo-
MMOCTb 1 KAYECTBO MPOrpaMMHOi rpoaykinu. Co3aatoTcst pa3iMuHbie TEXHO-
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JIOTUU pa3pabOTKH IIPOrpaMM (CTPYKTYPHOE, MOAYJIbHOE, 00 BEKTHO-OPUEHTH -
POBaHHOE ITPOrPAMMUPOBAHIE U IPYTHE), KOTOPbIE TOJDKHBI TTOIEPKUBATHCS
SI3BIKAMM TTporpaMMUpoBaHus. [103ToMy BTOPOit ABMKYIIEH CUITON BOJIIOLIANA
SI3BIKOB IIPOTPAMMUPOBAHUS SIBJISICTCS CTPEMIICHIE K TTOBBIIICHUTO 3(h(PeKTHB-
HOCTH Tpoliecca MPOU3BOACTBA MPOrPAMMHON MTPOAYKIIVHU.

B-TpeTbux, mporpaMMbl MOXKHO pacCMaTprBaTh KaK aHAJIOT PallO3JIeK-
TPOHHBIX YCTPOMCTB 00pabOTKM MH(POPMALIMU, B KOTOPBIX BMECTO Paauo-
JeTajeil 1 MUKPOCXeM MCITOJIb3YIOT KOHCTPYKIIMU SI3bIKOB ITPOTpaMMUPO-
BaHMS (2JIeMEeHTHasl 0asza rmporpaMmbl). Kak M 371eKTpOHHBIE YCTPOMCTBa,
MPOTrPaMMBI MOTYT OBITh ITPOCTEHIITUMU (YPOBHS AETEKTOPHOTO ITPUEMHM-
Ka) ¥ OYeHb CJIOKHBIMU (YPOBHSI aBTOMAaTUIECKOM KOCMUUYECKOM CTAaHIINM),
MPU 3TOM YPOBEHb MHCTPYMEHTA JOKEH COOTBETCTBOBATH CIIOKHOCTH 13-
neaus. Kpome Toro, 4eroBeKy yamoOHee ONMMChIBATh MOIEIUPYEMbBI OOBEKT
B TepMUHaX IPeIMETHOI 00acTh, a He sS3bIkoM 1udp. [ToaTroMy TpeTheit
NBUXYIIEWA CUJION, BEAYILIEW K CO3JAHUIO HOBBIX, CHEIMATU3UPOBAHHDIX,
OPUEHTHPOBAHHBIX Ha MPOOJIEMHYIO 00JacTh M 0oJiee MOIIHBIX SI3BIKOB
MpOrpaMMUPOBaHMS, SIBJISIETCS YBEJIMYCHNE Pa3HOOOpa3ust M MOBBIIICHUE
CJIOKHOCTH 3a7a4, pelaeMbIX ¢ ToMoIibio DBM.

B-ueTBepTHIX, COBepIIeHCTBOBaHME camMux DBM mpuBomnuT K He0OXOmu-
MOCTH CO3/IaHNsT HOBBIX M 00JIee COBEPIIEHHBIX SI3bIKOB ITPOrPaMMUPOBAHUSI.

7.2. Knaccudukanus s36IK0B IPOrPAMMHUPOBAHMS

Ilepeoie ynusepcavhuie azviku

OOpatuMcsl K UCTOKAM Pa3BUTHUS BbIYMCIUTEIbHON TeXHUKU. BeroM-
HUM CaMble II€PBbl€ KOMIIbIOTEPHI M IIPOrpaMMbl ISl HUX. DTO ObLIa dpa
MIPOrpPaMMHUPOBAHUS HETIOCPEICTBEHHO B MAITMHHBIX KOJAaX, a OCHOBHBIM
HocuTeseM nH(popMaluu 06T IephoKapThl U iepdoneHTsl. [Iporpammuc-
Thl 00s13aHbI ObUIM 3HATh APXUTEKTYPY MAILMHbI JOCKOHAIbHO. [IporpaMMbl
OBUTM TOCTATOYHO ITPOCTBIMU, YTO OOYCIIOBIMBAJIOCH, BO-TIEPBBIX, BeChMa
OrpaHMYCHHBIMU BO3MOXHOCTSIMU 3TUX MAllWUH, 1, BO-BTOPBIX, OOJIBIIOMI
CJIOKHOCTbIO Pa3pabOTKU U, [JIABHOE, OTJIAAKHU IIPOTPaMM HEIIOCPEICTBEH-
HO Ha MaIlTMHHOM SI3BIKE.

Co BpeMeHHM CO3aHMs IIEPBIX MPOrpaMMUPYEMBbIX MAIIIMH YEJI0OBEeUYEC-
TBO MPUAYMAJIO yXe 6oJiee BOCBMU C IMOJIOBUMHOM THICSIY SI3bIKOB IIPOrpaM-
MUpoBaHMsI. KaXIblit TOX MX YMCIIO TIOTOTHSAETCS HOBBIMU. HeKoTophimu
sI3bIKaMU YMEET I10JIb30BAaThCs TOJBKO HEOOJIbIIOE YMCIIO UX COOCTBEHHBIX
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pa3pabOTYMKOB, JAPYTUe CTAHOBSTCS M3BECTHBI MUJUIMOHaM Jjoneii. [1po-
(beccrmoHanbHBIE TTPOrPAMMUCTBI MHOTIA TIPUMEHSIOT B CBOEH paboTe GoJiee
JiecsITKa pa3HOOOPa3HBIX SI3bIKOB MTPOTPAMMUPOBAHUSI.

Co3znarenu sI36IK0B TIO-Pa3HOMY TOJIKYIOT TIOHSITUE A3bIK NPOPAMMUPO-
eanus. K Haubosee pacnpocTpaHEHHBIM YTBEPXKICHUSIM, TPU3HABAEMbIM
OOJIBIIMHCTBOM Pa3pabOTYMKOB, OTHOCSITCS CIIEAYIOLIHE.

Dynxyua: 36K TPOTPAMMUPOBAHUST TIPEIHA3HAYEH JJISi HAUCAHUS
KOMITBIOTEPHBIX TTPOTPaMM, KOTOPBIE TPUMEHSIOTCS IS Mepeaadyd KOoM-
MbIOTEPY UHCTPYKIIMIA TIO BBITIOJTHEHUIO TOTO MJIM MHOTO BBIYMCIUTEIBHOTO
Tpolecca U OpraHU3aluy yIPaBIeHUS OTAETbHBIMU YCTPOMCTBAMMU.

3adaua: 361K IPOTPAMMUPOBAHUS OTJIMYAETCS OT €CTECTBEHHBIX SI3bI-
KOB TeM, YTO TIpeJHa3Ha4YeH JJIs Mepeadyr KOMaH/A U NaHHBIX OT YeJoBe-
Ka KOMITBIOTEPY, B TO BPeMsI KaK €CTECTBEHHBIE SI3bIKM MCTIOIb3YIOTCS IS
001IeHUS JIoael MexXay coboil. MoxXXHO 0000IIUTh OTIpeNeICHUE «SI3bIKOB
MPOrpaMMUPOBAHUSI» — ITO CIIOCOO TMepeaayn KOMaH/, MPUKa30B, YeTKOTO
PYKOBOJICTBA K JEMCTBUIO; TOT/IA KAaK YETOBEUECKUE SI3BIKU CITYXaT TakKe
1711 oOMeHa nHdopMalrei.

Hcnoanenue: sI3bIK TIPOrpaMMUPOBAHUSI MOXET MCITOJIb30BaTh CIIEI-
aJTbHbIe KOHCTPYKIIUU TSI OTIPENIe/IeHUsI 1 MAaHUTTYJIMPOBAHUST CTPYKTypa-
MW JaHHBIX W YIIPABJIEHUS TIPOLIECCOM BBIUMCICHUIA.

Accembaep

ITepBBIM 3HAYUTEIHHBIM IIIAaTOM ITPEACTABIISIETCS TIEPEX0 K SI3BIKY ac-
cembuepa (assembler). He oueHb 3aMeTHBII, Ka3ajoch Obl, IIar — MEPEXO/
K CUMBOJIMYECKOMY KOAMPOBAHUIO MALIMHHBIX KOMaHI — MMEJI Ha CaMOM
Jesie orpoMHoe 3HaueHue. [IporpaMMHCTy He Hago ObIIO OOJIbIIIe BHUKATH B
XUTPOYMHBIE CITOCOOBI KOAMPOBAHMUSI KOMaH/ Ha alapaTHOM ypoBHe. [1o-
SIBUJIACH TAKKE BO3MOXHOCTD UCITO/Ib30BAaHUSI MAKPOCOB U METOK, UTO TaK-
Ke yIpolIaio co3nanue, MoauduKaIuio 1 OTJaaaKy porpamm. [TosiBuioch
Jaxe HEKOe Mojo0ue MepeHOCHUMOCTH — CYILECTBOBaIa BO3MOXHOCTh pa3-
pabOTKM LIeJIOr0 CEMEICTBA MAILLIMH CO CXOAHOM CUCTEMOI KOMaH/I M HEKO-
ero o0I1ero acceMobiepa JIIsl HUX, IpU 3TOM He ObUTIO HYKIIbI 00eCTieurBaTh
JBOMYHYIO COBMECTUMOCTb.

31ech BIEPBbIE B UCTOPUM PA3BUTUS IIPOrPAMMUPOBAHUS ITOSIBUIKCH
JIBa MPEICTABJICHUS IIPOTrPaMMBI: B MCXOIHBIX TEKCTaX U B OTKOMITHIIMPO-
BaHHOM BUJIE.
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Dopmpan

B 1954 rony B Heapax koprnopauuu IBM rpym-
noit pa3paboTYMKOB BO TiaBe ¢ JIxkoHoMm bakycom
(John Backus) 0bL1 co3maH sI3bIK MpOrpaMMUpOBa-
Hug Fortran.

3Ha4YeHUe 3TOr0 COOBITUS TPYIHO MEPEOLIEHUTD.
DTO TEepBbIil SI3bIK MPOrPAaMMUPOBAHUST BHICOKOTO
ypoBHs. BriepBble MpoOrpaMMHUCT MOT IO-HacTOSI-
1eMy abcTparupoBaThest OT 0COOEHHOCTEN MalllMH-
HOU apxuTeKTypbl. KitoueBoii uneeit, otiuyaroniei
HOBBII SI3BIK OT accembjepa, ObUla KOHLEMIUS
noamnporpaMm. fI3eik PopTpaH UCIOIb30BaIC (1
WCTIONB3YETCS TIO Ceii IeHb) JUTsl HAyYHbBIX BIYUCTIE-

nuit. [Mosgenenue MopTpaHa ObLIO BCTPEUYCHO eIlle

JI:koH Bakyc

Oosiee IPOCTHOI KPUTUKOI, UeM BHEIPEHUE acCeM-

osepa. [IporpaMMucTOB myraao cHUXeHue 3(MGEKTUBHOCTA MPOrpamMM 3a
CYET MCMOJIb30BaHUs MTPOMEXYTOUHOTO 3BeHa B BUIE kKoMnwisitopa. U atu
ornaceHus UMeJIM TI0J, CO0OI OCHOBAHUSI: NEHCTBUTEIHLHO, XOPOIINil PO~
TPaMMHCT, CKOpee BCETO, IPU pElIeHNN KaKoii-IMOO HeOOJBIION 3amadn
BPYYHYIO HamuIIEeT KO, paboTarouivii ObicTpee, 4eM KO, MOJyYEeHHBIH
KaK pe3yJabTaT KOMIMWISLMY. Yepe3 HeKOTopoe BpeMsl IIPUIILIO IOHUMAaHUe
TOTO, U4TO peayn3ais OOJBIINX ITPOCKTOB HEBO3MOXHA 0e3 IPUMEHEHUS
SI3BIKOB BBICOKOTO YPOBHSI. MOIITHOCTb BBIUMCIUTEIbHBIX MAIIMH POcia, 1
¢ TeM mageHueM 3(PEPEKTUBHOCTH, KOTOPOE paHbllIe CUMTAIOCh YIpoXalo-
IIMM, CTaJI0 BO3MOXHBIM CMUPUTHCS. [IpenMyIecTBa ke SI36IKOB BBICOKO-
TO YPOBHS CTal HACTOJbKO OYEBUAHBIMU, YTO MOOYIMJIN pa3pabOTYMKOB
K CO3/1aHMIO HOBBIX SI3bIKOB, BCE 00Jiee 1 00Jiee COBEPILIEHHDIX.

Cobol

B 1960 roay 6611 co3naH s3bIK porpammupoBanust Cobol.

OH 3a1yMbIBaJICS KAK SI3bIK U1 CO3AaHUsI KOMMEePYECKMX IIPUIOKEHUIA,
¥ oH cTtaj TakoBeIM. Ha KoGoJte HanmrcaHbl THICSTYN MPUKIATHBIX KOMMEP-
yecKuX cucteM. OTIMYUTETbHOI OCOOEHHOCTBIO sI3bIKA SIBJISIETCS. BO3ZMOX-
HOCTb 3()GeKTUBHOI PabOThI ¢ OOJBLIMMU MACCUBAMU JaHHBIX, UTO XapaK-
TepHO MMEHHO IIJIT KOMMepUuecKux Tpuioxenuii. [Tonynsipaocts Kobona
CTOJIb BBICOKA, YTO JaXe ceifuac, MpM BCeX ero HeaocTaTKax (1o CTPYKType
u 3aMbicity Ko6os Bo MHOroM HanmomuHaeT MopTpaH) MOSIBIASIIOTCS HOBBIE
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€ro IMaJieKThl U peayin3anuu. Tak, HeMaBHO MosiBUIach peanusaiust Kodo-
Ja, copmectumasi ¢ Microsoft. NET, yto motrpeboBaio, BEpOSITHO, BHECEHUS
B SI3bIK HEKOTOPBIX YePT 00BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA.

PL/1

B 1964 rony Bce Ta ke koprnopauust IBM coznana sizeik PL/1, KOTOpbIit
6bu1 TIpu3BaH 3aMeHUTh Cobol m Fortran B OOJBIIMHCTBE MPUIIOKEHUIA.
SI3bIK 006J1ama HEOOBIKHOBEHHBIM OOTaTCTBOM CMHTAKCUUYECKUX KOHCTPYK-
1uii. B HeM BriepBbIe MOsBUIACh 00pabOTKa MCKITIOUNTEIbHBIX CUTYallUi 1
noamep:kKa MmapauienniMa. Hamo 3aMeTuTh, 4TO CHHTaKCHMIeCcKast CTPYKTY-
pa si3bIKa ObLIa KpalfHe CJIOXKHOM.

B cuny Takux ocobeHHOCTeli pa3paboTka Kommuisitopa mis PL/1
ObLTa Ype3BBIYATHO CIOXHBIM IeJIoOM. fA3BIK TaK M HEe CTaj MOIYJISIpeH
BHe mupa IBM.

BASIC

B 1963 rony B daptmypckom kojutemke (Dartmouth College) 6bu1 co-
3naH sA3bIK nporpammupoBanus BASIC (Beginners’ All-Purpose Symbolic
Instruction Code — MHOTOIIEIeBOI SI3BIK CUMBOJIMYECKUX MHCTPYKITUN TSI
HauuHamomux). A3bIK 3aayMbIBaJICS B MEPBYIO OUepeb KaK CPEACTBO 00Y-
YeHMS M KaK TEePBbIi M3ydaeMblii S3bIK TTporpaMMupoBaHusi. OH mpeano-
JIarajicsl JIeTKO MHTEPIIPETUPYEMBbIM ¥ KOMIUIUpyeMbIM. Hamo ckasatp, 9To
BASIC neiicTBUTEbHO CTajl SI3bIKOM, Ha KOTOPOM ydaTcsl MporpaMMuUpo-
BaTh (IO KpaitHeit Mepe, Tak ObLJIO €llle HECKOJIbKO JIET Ha3ald; ceiiyac sta
ponb orxomuT K Pascal). Bel1o co3maHo HeCKOJIBbKO MOIIHBIX peai3allnii
BASIC, noanepxuBaroux caMmble COBpEMEHHbIE KOHLIETIIMU TPOrpaMMu-
poBaHus (sipyaiiimii mpumep — Microsoft Visual Basic).

Algol

B 1960 romy komaH ol Bo ri1aBe ¢ ITetepom
Haypowm (Peter Naur) ObL1 co3maH sSI3BIK TIPO-
rpamMupoBaHust Algol. DTOT A3bIK fa1 HaYalIo
LIEJIOMY CeMEeNCTBY AJTOa-MOJOOHBIX SI3bI-
KOB (BaxHeimuit mpencraButenb — Pascal).
B 1968 roay mosiBuiach HOBast BEpCHUsl SI3bIKA.
OHa He HallIa CTOJIb IIUPOKOTO MPAKTUIECKO-
TO NMPUMEHEHUsI, KaK repBasi Bepcusi, HO Oblia

S
Iletep Hayp

B€CbMa MOITyJIApHA B Kpyrax TCOpETUKOB. A3bIK
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OBbLT JOCTAaTOYHO MHTEPECCH, TaK KakK 0071a1a]T MHOTUMU YHUKaJIbHBIMU Ha
TOT MOMCHT XapaKTCpUCTUKaMMU.

7.3. lanbHeiimee pa3BUTHE S3bIKOB MPOTPAMMHUPOBAHUS

Co3nanue KaXxaoro U3 BBIIICYTTOMSTHYTBIX SI3BIKOB (32 MCKITIOUEHUEM,
MOXeT ObITh, Algol’a) ObLIO BEI3BAHO HEKOTOPHIMU MPAKTUUECKUMU TPeOO-
BaHUSIMU. DTHU SI3BIKU TTOCTYXKWIN (DYyHIAMEHTOM IS 00Jiee MO3AHUX pa3pa-
0oToK. Bce oHUM MpeAcTaBiasIOT OAHY U Ty XK€ MapagurMy mporpaMMUpoBa-
Hust. Crenyrolye s3bIKU TOILIN CYIIECTBEHHO AaJbllie B CBOEM Pa3BUTHH,
B CTOPOHY 0oJiee IIy0OKOro abcTparupoBaHusl.

Pascal-nodobnsie sizviku

B 1970 rony Hukiiaycom BupTtom ObL1 co-
31aj1 3bIK mporpammupoBanus Pascal. S13bik
3aMeyaresieH TeM, YTO 3TO TIEPBBIA IITMPOKO
PAaCIpPOCTPAHEHHBIN SI3bIK VIS CTPYKTYPHOI'O
porpaMMUpOBaHusl (IIEPBbIM, CTPOrO IOBO-
psi, ObLT AJITOJI, HO OH HE TOJIYYWI CTOJIb LU~
poKoro pacrpoctpaHeHus1). BriepBoie omnepa-
TOp 0E3yCIIOBHOIO IMepexoja MepecTal UrpaTth
OCHOBOITOJIATaloNIyI0 POJib TIPU YIIPaBJICHUMN
MOPSIIKOM BBITNIOJIHEHUST oIlepaTopoB. B aTom
SI3bIKE TaKKe BHEAPEHA CTPOrasi IPOBepKa TH-

ITIOB, YTO IMO3BOJINJIO BbLIABJIATHL MHOI'MC OLIMO-

Huxnayc Bupt

KM Ha 3Tane¢ KOMINUWIALHNN.

C-nodo6note azviku

B 1972 rony KepHuranoMm u Putum ObLT co31aH S3bIK MTPOrpaMMUpPOBa-
Hust C. OH co31aBajiCcsl Kak sI3bIK IS pa3pabOTKU OIepalliOHHOM CUCTEMBbI
UNIX. Yacto C Ha3bIBalOT «I€PEeHO-
CUMBIM acceMOJiepoM», MMesl B BUIY
TO, YTO OH IIO3BOJISIET pabOTaTh C JaH-
HBIMU ITPAKTUYECKHU TaK ke 3(PpDeKTrB-
HO, KaK Ha accembJiepe, IpeaoCTaBIsist
[IPU 3TOM CTPYKTYPUPOBAHHbBIE YIIPAB-
JISIONINE KOHCTPYKUIMY U aOCTpaKIINU

BBICOKOI'O YPOBHS (CTPYKTYpbl U Mac-

Kepuuran u Purun

cuBbl). VIMEHHO C BTUM CBsI3aHa €ro
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OI'pOMHadA MOIyJIAPHOCTb U IMMTOHBIHE. KOMHI/IJ’[HTOp C oueHb cj1abo KOHTpPO-

JIMPYET TUIILI, ITIO3TOMY OUYCHDb JICTKO HanmMcaTb BHCIIHE COBCPUICHHO ITpa-

BUJIBHYIO, HO JIOTUYECKU OIIIMOOYHYIO ITPOTPAMMY.

B 1986 rony Bwsipn Crpay-
CTPYIl CO3daJl TMEPBYIO BEPCHUIO
s3bika C++, no6aBuB B s13bIK C
00BEKTHO-OPUEHTUPOBAHHBIE
yepthl. C++ mpogorkaeT coBep-
IIEHCTBOBATbCSI U B HACTOSIIIIEe
Bpemsi. Tak, B 1998 rony BbILLIA
HOBasi (TpeTbsl) BepCUsl CTaHIap-
Ta, colepxkaliasi B cebe HEKOTO-
pble  TOBOJIbHO CYIIECTBEHHbIE
n3MeHeHus. SA3bIK cTal OCHOBOM

JIJIS pa3pabOTKU COBPEMEHHBIX OOJBIINX U CIIOXK-

HBIX ITPOCKTOB.

B 1995 rony B kopnopauuu Sun Microsystems
Kenom ApHonbaoM u IxeiitMcom TociuHrom ObLT
co3maH s3bIK Java. OH HaciemoBan cuHTakcuc C
u C++. B Java HeT ykaszaTesieli U MHOXECTBEHHO-
ro HacJeJIOBaHMsI, YTO CUJIbHO ITOBBIIIAET HaIeXK-

HOCTb ITpOrpaMMHpPOBaAHUMA.

bunn IeiiTe

I_"ﬁ

Bosapu CtpaycTpyn

Ken ApHosbz

1999—-2000

rogax B KopIiopa-

nun Microsoft 6bu1 co3nad s3blk C#. OH
B JIOCTaTOYHOI cTerneHu cxox c¢ Java (u
3aJyMBIBAJICSl KaK ajJibTepHaThBa ITOCJE/I-
HeMY), HO UMeeT U OTIMIUTENIbHBIC OCO-
o6eHHocTU. OpUEHTHPOBAH B OCHOBHOM Ha
pa3paboOTKy MHOTOKOMITOHEHTHBIX MHTEP-

HET-TIPUIOXEHUM.

H3viku obpabomru 0annvIxX

Bce BBIIICIICPEUYNCIICHHBIC A3BIKN ABJIAIOTCA A3bIKAMU 00l1IeTo Ha3Ha-

YCHHUA B TOM CMbLICJIC, YTO OHM HEC OPUCHTUPOBAHbI 1 HC OIITUMHN3NPOBAaHLI

MO/ MCTIOIb30BaHMEe KaKUX-JTM0O0 CrIelIn(PUISCKUX CTPYKTYP JaHHBIX WY Ha

IpUMEHEHNE B KaKNX-JIM0O0 CIIen(pUIecKnX 001acTsIX. beiio pazpaboraHo
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0OJIBIIIOE KOJMYECTBO SI3bIKOB, OPUEHTUPOBAHHBIX HA JOCTATOYHO CIEIH-
(bnaeckue mpumeHeHus1. Huoke puBeneH KpaTKuii 0030p TaKKX SI3bIKOB.

Ckpunmoebte s3biKu
B nocienHee BpeMs B CBSI3U C pa3BUTUEM WHTEPHET-TEXHOJIOTHUIA, TITH-
POKUM pPaCIPOCTPaHEHUEM BBICOKOIIPOM3BOAUTEIBHBIX KOMITBIOTEPOB U
pstIoM IpyruX (haKTOPOB ITOMYIMIN PACIIPOCTpAaHEHME TaK Ha3bIBacMBIC
CKPUIITOBBIC SI3BIKK. DTH SI3BIKM TTIEPBOHAYAJIEHO OPUEHTUPOBAINCH Ha MC-
MOJIb30BaHNE B KAaYeCTBE BHYTPCHHUX YIPABJISIONINX SI3bIKOB BO BCSKOTO
pOJa CIIOKHBIX CHCTEMaX.

JavaScript

SA3pIK ObIT co3mad B Komnanun Netscape Communications B KauecTBe
SI3BIKA JIJTSI OTTMCAHUSI CJIOKHOTO MOBeIeHUS BeO-cTpaHull. [lepBoHaYaIbHO
HasbIBaJics LiveScript, MpUUYMHON CMeHBI Ha3BaHUSI TTOCTYKUJIU MAapKETUH-
roBbIe cooOpaxkeHUs. IHTeprpeTrpyeTcs: Opay3epoM BO BpeMsT OTOOpaKe-
HUs BeO-cTpaHuIbl. [To cmHTakcucy cxox ¢ Java u (otmanenHo) ¢ C/C++.
HMMeeT BO3MOXHOCTb HCIIOJb30BaTh BCTPOCHHYIO B Opay3ep OOBEKTHYIO
(PYHKIIMOHAIPHOCTb, ONHAKO IIOMIMHHO OO0BEKTHO-OPUEHTUPOBAHHBIM
SI3BIKOM HE SIBJISICTCS.

VBScript
SA3bIK ObUT cO31aH B Kopriopaiiuu Microsoft BoO MHOIOM B Ka4eCTBE ajib-
tepHaTuBbI JavaScript. UMeeT cxoxyio objacth mpuMeHeHust. CUHTaKCH-
YECKHU CXOX C sI3IKOM Visual Basic (1 IBIIsieTCsT yceueHHOM BepCcueii oCIIe -
Hero). Tak xe, kak 1 JavaScript, ucnoyiHsieTcst Opay3epoM Npu 0TOOpakeHU U
BEO-CTPaHMUI] U UMEET Ty XK€ O0BEKTHO-OPUEHTUPOBAHHYIO CTEIIEHb.

Perl
SI3BIK CO31aBAJICS B TOMOIIb CHCTEMHOMY aIMUHKUCTPATOPY OMepPaliMOH-
Hoit cucteMbl Unix mist 00pabOTKM pa3IMYHOTO pOIa TEKCTOB W BBIACICHMS
HY>XHOU mH(bopMaun. Pa3BriIcs 10 MOITHOTO cpencTBa pabOThI ¢ TeKCTa-
MH. SIBJISIETCSI MHTEPIIPETUPYEMBIM SI3bIKOM U PeaJin30BaH MPaKTUYECKU Ha
BCEX CYIIECTBYIOIINX Tuiatdopmax. [IpuMmeHseTcs: mpu 00paboTKe TEKCTOB,
a TakxKe JIJ11 JMHAMUYeCcKOi reHepaliuy BeO-CTpaHU1L Ha BeO-cepBepax.

Python

WHTteprpeTnpyeMblii 00beKTHO-OPUEHTUPOBAHHBIN SI3BIK TTPOTPAMMU-
poBaHus. [To cTpykType 1 obaacTu mpuMeHeHUs1 01130K K Perl, omHako Me-
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Hee pacmpocTpaHeH W 0ojiee CTPOT M JIormdeH. IMeroTesl peaau3alnu ISt
OOJIBIIIMHCTBA CYIIECTBYIOIINX IIATHOPM.

3akmouyenne. SI3bIKM pa3BUBAIOTCS B CTOPOHY Bce OOJbIIEi U OOMbIIei
adbcrpakuuu. M aTto conpoBoxnaercs naaeHueMm ap@ektuBHocTr. [ToBbllIe-
HUE YPOBHS aOCTpaKIIMU BJIEUYET 3a COOOI MOBBIIICHUE YPOBHS HAEXKHOCTH
nporpammupoBaHus. C HU3KOI 3P PEKTUBHOCTHIO MOXHO OOPOThHCS IMyTeEM
co3maHus bojiee OBICTPHIX KOMITBIOTEPOB. Ecii TpeboBaHMS K TAMSITH CIIMIII-
KOM BBICOKH, MOKHO YBEJIMYIUTH €€ 00beM. DTO, KOHEUHO, TpeOyeT BpeMeH!
M CPEACTB, HO 3TO pelaeMo. A BOT C OLIMOKAMU B IIporpaMMax MOXKHO 00-
POTBCS TOJIBKO OTHUM CITOCOOOM: MX HAIO MCIIPABJIATh. A ellle JIydIie — He
COBepIIaTh MJIM MaKCUMAaJIbHO 3aTPYIHUTD UX COBepIlieHue. M NMEHHO Ha 3TO
HaIpaBJIeHbI BCE UCCIICAOBAHUSI B 001aCTH S3bIKOB ITPOrPaMMUPOBAHMSL.

7.4. TpancasATOp, KOMIILIATOP, HHTEPIPETATOP

Tpancaamop (aHrna. translator — mepeBOIYMK) — BTO TporpamMma-re-
peBomuuk. OHa mpeobdpasyeT MporpaMmy, HallMCaHHYI0 Ha OMHOM U3 SI3bI-
KOB BBICOKOTO YPOBHSI, B IIPOTPaMMYy, COCTOSIIIYIO M3 MAIIMHHBIX KOMAaH]I.
TpaHCHSATOPHI PeaTu3yloTCsl B BUIE KOMRUASANIOPOG VTV UHMEPNPEMamopos.
C TOYKMU 3peHMSI BBIIIOJHEHUST PaOOThl KOMITWISTOP M MHTEPIIPETATOP CY-
LIECTBEHHO Pa3/IM4aioTCs.

Komnuasamop (aHrn. compiler — cocTaBuTe b, COOMpaTEb) — YUTAET BCIO
MporpamMMmy LEJTUKOM, JIEJIaeT ee MePEBO/l U CO3/1aeT 3aKOHUEHHBII BApUAHT
MIpOrpaMMbl Ha MALLIMHHOM $I3bIKE, KOTOPBIA 3aTEM U BBIITOJIHSIETCSI.

Humepnpemamop (anHri. inferpreter — UCTOJKOBaTelb, YCTHBINA Tepe-
BOJYMK) — MEPEBOIUT U BBHITIOIHSIET IIPOrpaMMy CTpoKa 3a cTpokoii. [Tocie
TOTO KakK MporpaMMa OTKOMIIMJIMPOBaHA, HU cama MCXOIHAas IIporpamma,
HU KOMMOWJISITOp Oosiee HEe Uchoab3ytoTcs. B To e BpeMs mporpamma, o0-
pabaTbiBaeMasi MHTEPIIPETATOPOM, JOJKHA 3aHOBO MEPEBOAUTHLCS Ha Ma-
LIMHHBIA SI3bIK IIPU KaXI0M O4epeIHOM 3aIlycKe MporpaMmbl. OTKOMITHIIK -
pOBaHHbBIC TIPOTPAaMMBbI pabOTAIOT OBICTPee, HO MHTEPIIPETUPYyEeMbIe TTPOIIIE
HUCIPABIISATh U U3MEHSITb.

Kaxnpiii KOHKPETHbIN $I3bIK OPUEHTUPOBAH JMOO Ha KOMITWIISILIUIO,
MO0 Ha MHTEPIIPETALINIO — B 3aBUCMMOCTU OT TOTO, JUIST KaKUX LIeJieil OH
coznasajcsa. Hanmpumep, [Tackanb 00bIYHO MCTIONAB3YETCS ST pellieHUs 10-
BOJIbHO CJIOKHBIX 3a1a4, B KOTOPBIX BaXXHa CKOPOCTbh pabOThI IIPOIPaMM.
[TosTOMY IaHHBI SI3BIK OOBIYHO PEaInu3yeTcsl C TOMOIILIO KOMITHIISITOPA.
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C npyroit cropoHbl, beiicuk co3maBaicst KaK SI3bIK [IJIsT HAUMHAIOLINX
MPOTPAMMHUCTOB, JIJISI KOTOPBIX ITOCTPOYHOE BEITIOJTHEHWE TTPOTPAaMMBI M-
€T HeOoCIIOpuMbIe TperumyiecTBa. MIHorma njas omHOTo si3bIKa MUMEeTCsl U
KOMIIWJISITOP, M MHTEpIIpeTaTop. B 3TOM ciydae 11T pa3pabOTKU U TeCTH-
POBaHUS TTPOTPaMMBbI MOKHO BOCITOJTb30BaThCSI MHTEPIIPETATOPOM, a 3aTeM
OTKOMITWJIMPOBATh OTJIAXKEHHYIO ITPOTpaMMYy, YTOOBI TTOBBICUTH CKOPOCTh €€
BBITIOJTHCHMSI.

7.5. VInTerpupoBaHHble cpeabl MPOrpaMMHUPOBAHUS

Bonbiyio yacTh MUPOBOTO TMapKa MepcoHalbHbIX KoMIbloTepoB (ITK)
COCTAaBJISTIOT KOMITBIOTEPHI, ¥ KOTOPBIX BHYTPEHHUI SI36IK MUKPOIIPOIIEC-
copa COBMECTHM ¢ HaOOpOM KOMaHJI MePBBIX ITePCOHATBHBIX KOMITBIOTE-
poB ¢upmbl IBM (IBM PC), 4To 1103B0oASIET BHIMOIHATH HA HUX OTHU U Te
Ke mporpaMmbl. Takue KoMIblOTepbl Ha3biBaioT IBM-coBmectumeblie. Mx
HACUYUTHIBACTCS COTHM MUJIJIMOHOB, M OJlaromapsi CBOeil MacCOBOCTH OHU
cranu crangaptom ITK. MaccoBocts IBM-coBmectumbix I1K obycioBu-
JIO TO, 9TO (PUPMBI-pa3pabOTINKH IIPOTrPaMM CTaJI OPUEHTHPOBATH CBOIO
MPOIYKIINIO HAa 3TU KOMIIBIOTEPHI, M B pe3ybTaTe MPOTpaMMHOE o0ecIie-
yeHue nJis ucnosib3zoBanus Ha IBM-coBmectumbix 1K Takske crano ctaH-
IapTOM BO BCEM MHUpE.

PaccMoTpuM noHsTUE «cucmema npoepammuposanus». Kak n3BecTHO,
nporpaMma, HamMcaHHasi Ha KaKOM-JIM0O aJITOPUTMUYECKOM SI3BIKE, TTepeT
BBIIIOTHEHNEM Ha KOMITbIOTEpE HOJDKHA OBITh TpaHCIMPOBAaHA B MAaIllMH-
HBIE KOJIBI, IJISI YeTO MCITOJIB3YIOTCS ITPOrpaMMBbI-TIEPEBOAUYNKHU (TpaHCIsI-
Topbl). B cepennne 80-x romoB pa3pabOTUMKU MIPpOrpaMMHOro odecreye-
HUS TePEIIA OT CO3MaHMS YUCTBIX TPAHCISITOPOB K 0oJjiee yIOOHBIM IS
MOJIb30BaTeJIeii CHCTEMaM IIPOrpaMMHMPOBAaHUS, BKIIIOYABIIMM B ceOs,
TMOMUMO TpaHCSITOpa, YIOOHBIE CpeICTBa HAIMCAHUS, PeIaKTUPOBAHUS
¥ oTIanku mporpaMMm. K Hambosee M3BECTHBIM CUCTeMaM IIPOrpaMMUpPO-
BaHus otHocsTcs Turbo Pascal, Turbo-C, Turbo-Basic, Quick Basic u ap.
CucTteMa IporpaMMHUPOBaHUST MOXKET pacCMaTPUBAThCS KaK KOMITUJISITOD
COOTBETCTBYIOIIEIO SI3bIKA, JOIOTHEHHBII MHCTPYMEHTAJIbHON 0007104-
KO JUIST OBICTPOIT pa3pabOTKM IIPOrpamMM.

Humeepuposannas cpeda — cucteMa MporpaMMHBIX CPEICTB, UCITOIb3Y-
eMast IIpoTpaMMUCTaMH TSI pa3paObOTKHU IIPOrPaMMHOTO 00ECIICUCHMSI.
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OO0bIYHO cpena pa3paboTKW BKIIOYAET B Ce0Sl TEKCTOBBIN pEIaKkTop,
KOMITWJISITOP W/WJIM MHTEPIIPETaTop, CPeACTBa aBTOMATH3allMu COOPKU U
otnanuuk. MHOra Takxke CoAepKUT CPeNCcTBa Il UHTETrpalluu ¢ cucTeMa-
MW yIPaBJIEHUST BEPCUSIMU U PAa3HOOOPAa3HbIE MHCTPYMEHTHI TSI YIIPOIIe-
HUST KOHCTPYMpOBaHUs rpaduieckoro nHTepdeiica moiab3oBaress. XoTs 1
CYLIECTBYIOT Cpelibl pa3pabOTKU, MpeIHa3HAYEHHbIE TSI HECKOIbKUX SI3bI-
k0B — Takue Kak Eclipse unu Microsoft Visual Studio, o6s1uHO cpena paspa-
OOTKM IMpeaHa3HavyaeTCs IJIsl OAHOTO OMpPeNeIEHHOTO sI3bIKa TPOrpaMMUpPO-
BaHUs — Kak, HanmpuMep, Visual Basic.

Otnamuvk (debugger) sIBNSIeTCS MOIYJEM CPeIbl Pa3pabOTKU MK OT/Ie-
JIGHBIM ITPUJIOKEHUEM, TTpeTHa3HAYE€HHBIM JUTSI TTOMCKa OIIMOOK B ITPOTpaM-
me. OTnaauuK MO3BOJISIET BHIMOJHSITH MOLIATOBYIO TPACCUPOBKY, OTCIEXKU-
BaTh, YCTAHABIMBATH WU U3MEHSTh 3HAYEHUS] TIEPEMEHHBIX B TPOIIECCE
BBITIOJTHEHMSI TIPOTPAMMBI, YCTAHABIMBATh W yIAISATh KOHTPOJIbHBIC TOUYKHU
WA YCIIOBUSI OCTAHOBKU U T. 1.

Ipaghuneckuii unmepgbeiic — cuctema CcpencTs, IIpemHa3HAUCHHAST IS
B3aMMOJICICTBUS TIOJIb30BATE ST ¢ KOMITBIOTEPOM, OCHOBAHHAsI Ha TIPeICTaB-
JIEHUU BCEX MOCTYIHBIX TMOJIb30BATEI0 CUCTEMHBIX OOBEKTOB U (DYHKIIMIA
B Bujie rpadyecKrux KOMIIOHEHTOB 3KpaHa (OKOH, 3HAYKOB, MEHIO, KHOTIOK,
CITMCKOB U T. 11.). [Ipy 3TOM B OT/IMuMe oT uHTepdeiica KOMaHIHON CTPOKH,
MOJIb30BATENIb UMEET MPOU3BOJIbHBIN JOCTYIT (C MOMOINIbIO KJIABUATYPbI WU
yKa3aTeJIbHOTO YCTPOICTBA BBOA) KO BCEM BUIMMbBIM 9KPAHHBIM OOBEKTaM.

Bonpocm AJIA CAMOKOHTPOJIA

. Uto nmoHMMaIOT NoJ I3bIKaMU MPOTpaMMUPOBaHUS?
. K xakomy kj1accy s13bIKOB OTHOCUTCS S13bIK AccemOJiep?
. [Tepeuncanre TiepBhIe AITOPUTMUYCCKUE ST3BIKH.

AW =

. Koro cuurtaioT OCHOBOITOJOXHUKOM aJrOpuTMHUUYeckoro s3eika Ilac-
Kajib?

W

. Kakue 93bIKM MO3BOJIMIIN UCITOJIB30BaTh CTPYKTYPHOE ITPOTpaMMUPOBa-
Hue?

. PackpoiiTe 0CHOBHOE Ha3HAY€HUE CKPUIITOBBIX SI3bIKOB.

. Yro takoe TpaHcisITOp?

. Uem otninuaeTcsa KOMITMISITOP OT MHTEpIpeTaTopa?

O 0 3 &

. UTo MOHMMAIOT IO MHTETPUPOBAHHOM CPEIOM IIPOrpaMMUPOBaHUS?
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. 3AAAHUA ANA BbINMOJIHEHNA NMPAKTUYECKUX PABOT

1. BapI/IaHTLI JUJIA BBIMTOJTHEHUA IMTPAKTUYCCKUX 3agaHuii mo teme «Cie-

JOBaHUI»

Tabauua eapuanmoe 3adanuii

BbruucauTh 1 BEIBECTH Ha TMevaTh 3HaUeHUe (byHKI.II/II/I Y.
WcxonHble TaHHBIE X, @ U b BBECTU C KJIaBUATYPbI.

1 y=(.1+aj+ab><«/5

Sinx

2 y=(a+tgx) x (b+Ina) x e?

3 y=éx(a+ ! YXA~la+b

sin(x)

1 1

4 y=Inbx(a+ )x;

sin(x)

5 y=(a+b)xa"" xtgx

(a+b)
6 =fgx X
YT
7 y= xIn(b+a)x(a+Db)
cos(x)
8 y=— X e ?XIn(a + b)
sin(x)

9 y =tgx x a®*V x In(a + b)

0 |ly=t+—2)xJa+bxe?

cos(x)

11 y=(a+b)><#><1nb
sinx

12 y=(@+1)x((b+2)xtgxxe?

13 y = (a+1tgx) x (b+1Ina) xe?

1
coSX

14 y=(a+2b)x~/b+2ax

1
15 y=(a+b)xigxx—
e
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sin 27z

I Y
17 y = (1 — e®) x sin(4nx)
18 y = b x e xsin2nx
19  |y=>5b(1 —e**) x cos(2mx)
20 |y = (1 —sin2nx) x cos(2mx) x e
21 y =4 x e x cos*(anx)
_sin27mx
e
23 y=(a+1tgx) x (b+1Ina) xe?
% |y=dIx(@a+ .l yX~la+b
sin(x)
25 |ly=— ! X e "xIn(a+b)
sin(x)
26 y=tgx><(a+b)
b
27  y=(at1)x(b+2)xtgxxe
28 y = tgx x a®*V x In(a + b)
29 y= xIn(b+a)x(a+b)
cos(x)
30 |y=(a+b)xaxtgx

2. BapuaHThI 151 BBINMOJHEHUS MTPAaKTUYECKUX 3adaHuii 1o Teme «Ber-

BJICHUS»
Tabauua eapuanmoe 3adanuii
BapuaHt 3agaHue

| TlepemeHHOIi K MPUCBOUTH HOMEP YETBEPTHU IJIOCKOCTH, B KOTOPOIA
HAXOAMTCS TOYKA ¢ KooparHatamMu x U y (xy = 0)
Eciu cymma Tpex IomapHoO pas3iudHbIX JECTBUTEIbHBIX YHUCENI X, ), Z

2 MEHbIIIE eAMHULIBI, TO 3aMEHUTh MEHBIIIEE U3 X U Y ITOJIYCYMMOI IBYX
JIPYTHX, B IDOTMBHOM CJIyJae YMEHbIINTHL BCE YMCIIA B 5 pa3

3 JlaHbI TpU AEMCTBUTEIBHBIX Yrcia. BEIOpaTh U3 HUX Te, KOTOPbIE TTPUHA-
JutexxaT uHTepBany (1, 3)

4 Harmucarb mporpammy, KoTopast BBIOMpaeT HaMMEHbIIIEe U3 YEThIPEX
3aIaHHbIX YHCE
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Bapuant 3anaHue

5 JlaHbI TpU IEMCTBUTENIBHBIX YKcIa. Bo3BecT B KBaapar Te U3 HUX, 3Ha-
YEHMSI KOTOPBIX HEOTPULIATEIbHbI

6 JlaHbI IeMCTBUTENIbHBIC YKCIIA X, Y U Z. Beraucinth max (x +y + z, xyz)

7 TTomMeHATh MecTaMM 3HAYEHUS IIEPEMEHHEBIX a, b, ¢, HE PaBHBIX MEXKIY
co0oii, TaKUM 00pa3oM, YTOObI a > b > ¢

3 MeHbliee U3 IByX 3HAYEHU I TTIEPEMEHHBIX BEILIECTBEHHOI'O TUIIA 3aMe-
HUTb HYJIEM, a B CJIyYae UX paBEHCTBA — 3aMEHUTh HYJISIMU 00a
Eciu cymma Tpex monapHo pasanyHbIX I€HCTBUTEIbHBIX UUCEN X, Y, Z

9 MEHBIIIE €AUHUIIbI, TO HAUMEHBIIIEe U3 ITUX TPEX YMCET 3aMEHUTh IOy~
CYMMOI IBYX IPYTMX, B IPOTUBHOM CJIy4ae BO3BECTH BCE UMCIa
B KBaJpar

10 HawnGonbiee n3 Tpex pa3IMIHBIX 3HAYCHUI TIEpEMEHHBIX 1IEJIOTO TUTIA
X, Y ¥ Z VMEHBIIUTH Ha 3

1 JlaHbI 1Ba IEMCTBUTEITBHBIX qMcnua, He paBHBIX MeXIy co00ii. MeHbIIee
W3 HUX 3aMEHUTD UX TTOJIYCYMMOI
Ecnu 3HaueHue o He paBHO () ¥ ITpU 3TOM KOTaHIEHC OT » MeHblie 0,5,

12 TOraa MOMEHSITh 3HaK ¥ M, a €CJIM 3HaYeHUe paBHO 0, Toraa MpUCBOUTh M
3HauyeHue 1

13 JlaHbl neicTBUTEbHbBIC YKcaa X, y 1 z. [ToayduTs min (x, v, z).

14 J1Be TOuKH HJIOCKOCTI/\I) 3a/IaHbl CBOMMM KoopAnHaTaMu. Onpeae/uTh,
JIeKaT JIM OHU B OTHOM MJIM Pa3HBIX KOOPAMHATHBIX TNIOCKOCTSIX

15 JlaHbI IeiCTBUTEIbHBIE YUCIIA X, Y U Z. Beraucauts min ((x +y +z / 2),
(x*y*z))+1

16 JlaHbl JeCTBUTENIbHBIC YKUCIA a, b, c. YIBOUTb 3TU YMCHa, eciu a > b > ¢,
U 3aMEHUTb UX A0COTIOTHBIMU 3HAYEHUSIMU, €CJIU OTO HE TaK

17 M3BecTHO, YTO M3 YEThIpEX YHCEI OTHO OTIMYHO OT TPeX IPYTUX, PABHBIX
Mexay co6oii. [IpucBOMTHL HOMED 3TOTO Ynca MePEMEHHOM #

18 Hamucatp mporpammy, KoTopast BBIOMpaeT HanOOoJIbIIee U3 YEThIPEX
3aJaHHBIX YN CEJL
JlaHbI IEMCTBUTENIbHBIC YKMCIa X U Y. ECITM X M y OTpULIaTeIbHBI, TO KaXkK-

19 [0 3HAaYEHUE 3aMEHUTDb €r0 MOYJIEM; €CJIU OTPULIATEIbHO TOJIBKO OHO
U3 HUX, TO 00a 3HaYeHUs yBeJIMYUTh Ha 0,5, B MPOTUBHOM CJlyyae u3-
BJICYb M3 KaKIOTO KBAJIPATHBI KOPEHb
JIBe TOUKM TJIOCKOCTU 3a/laHbl CBOMMU KoopAuHaTaMu. OnpeaeuTb,

20 JiexxaT JIM OHM B OIHOM (pacrieyaTaTb ee HOMep) UM pa3HbIX KOOPJAWHAT-
HBIX YETBEPTSIX
JlaHbl 1Ba ICMCTBUTENBHBIX YMCIA. 3aMEHUTH IEPBOE YUCIIO HYJIeM, eCln

21 OHO MEHbIIIE WM PaBHO BTOPOMY, 1 YIBOUTH 00a UKCJia B TPOTUBHOM
cayyae
JlaHbl JeiiCTBUTENbHBIE YKcaa a, b, ¢, d. Eciu a < b < ¢ < d, To Kaxnoe

2 YUCJI0 3aMEHUTH HEOOJIBIIINM U3 HUX; €CIn a > b > ¢ > d, To umcia oc-
TaBUTh 0¢3 U3MEHEHUS; B IPOTUBHOM CJIydae BCe UMC/ia 3aMEHUTh UX
KBaJapaTaMu

23 JlaHbl NelicTBUTEbHbIE YKUca X, y U Z. [ToayduTs max (x, y, z)
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BapuaHt 3anaHue

24 JlaHbl TpU AECTBUTEIbHBIX YKcia. BoIOpaTh U3 HUX T€, KOTOPbIE TTPUHA-
Jexar uHtepsany (1, 3)

25 MeHbliiee 13 ABYX 3HAUCHUIT TIEPEeMEHHBIX BEIIIECTBEHHOTO TUIIA 3aMe-
HUTb HYJIEM, a B CJIyYae MX paBeHCTBA — 3aMEHUTh HYJISIMU 00a

26  |daHbl AeiiCTBUTEIbHBIC YKCIa X, Y U Z. OOHYJIUTh OTPULIATE/IbHBIE YUCIIA

27 WM3BecTHO, UTO U3 TPeX LEJbIX YUCES OTHO OTJIMYHO OT TPeX IPYTrUX,
PaBHBIX Mexk1y co6oii. [IprcBOUTHL HOMEP ITOrO YMCIIa IEPEMEHHOM 1

28 HaunMeHbIiiee U3 Tpex pa3IMYHbBIX 3HAUCHU T TIEPEMEHHBIX 1I€JI0TO TUTIA
X, Y Y Z VBeJIUYUTD Ha 3
Ecnu cymma Tpex monapHO pa3IUdHBIX IeMCTBUTEIbHBIX UUCET X, V, Z

29 60}11;111(3 CIMHUIILI, TO HANOOJIbIIIEEe M3 3TUX TPEX YHUCET 3aMECHUTH ITOJTY-
CYMMOI1 IBYX IPYTHX, B IPOTUBHOM CJTy9ae BO3BECTH BCE UMCIIa B KBaJI-
pat

30 JlaHbl 1Ba NeCTBUTEIbHBIX YHCIIA, Hfi paBHBIX MexX 1y coboil. Haubosb-
1Iee U3 HUX 3aMEHUTh UX ITOJTYCYMMO

3. BapI/IaHTBI JUJIA BBINMTOJIHEHUWA IMPAKTUYCCKUX 3aaHUI TIO TeMe «HI/IKJ'IBI»

Tabauua eapuanmoe 3adanuii

Br16path hyHKIIMIO 110 BApUAHTY U3 TaOIULIbL.

CocTtaBuTh TIpOrpaMMy pacueta TaOJWIIBl 3HaAUYeHW (YHKIWUM f(x) Ha WHTEpBase
a <= x <= b B n paBHOCTOSIIIINX TOYKaX. [paHUIIBI MHTEepBaIA @, b 1 KOJTMIECTBO TO-
YeK 71 BBECTU C KJIaBUATYyphbl. Pe3yibTaTel BEIBECTH Ha TIEYaTh

Bapuant

DyHKIUS

f(x) =5 x (1 — e x cos(2nx)
Haiitu cymmy Bcex MoJIOXKUTENbHBIX 3HaUeHU i GYHKLIUM f(x) B pacyeT-
HBIX TOYKAX

f(x) =4 x e x cos(mx)
Haiitu cymmy Bcex oTpuliaTeIbHbIX 3HaUYeHU I (YHKIIUU f{(X) B 3aJaH-
HOM MHTepBaJie

f(x) =5 x €% x sin(nx)
Haiitu mpon3sBeneHne BHIYUCICHHBIX 3HaUCHUI (yHKIINHA f(X), 11eas
4YacTh KOTOPBIX KpaTHA 2

f(x) = (1 —e™) x sin(4nx)
Haiitu cpenHee apudmeTnueckoe MoJoXUTETbHbIX 3HaYeHU I (hyHK-
u f(x)

f(x) =1 + sin(2nx)
HaiiTi KoIM4uecTBO MOJTOXUTEIbHBIX 3HAUCHUI (DyHKIIMU f(Xx) Ha 3a-
JIAHHOM MHTEpBAJIe

f(x) =4 x e x cos(mx)
Haiitu mpou3sBeneHue Bcex OTpULIATEIbHBIX 3HAUCHU I (DYHKIIUHM f{Xx)
Ha 3aJaHHOM MHTEpBase
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f(x) =5x (1 —e>) x cos(2mx)
Haiitu mpousBeneHue Bcex MOMOKUTENbHBIX 3HAYCHU M (PYHKLIMU f(X)
Ha 33JIaHHOM MHTepBaJie

f(x) = (1 — e™) x sin(4nx)
Haiiti cymmy BbIYMCIICHHBIX 3HaUeHU I (DyHKIINU f{x), Lienast 4acTh
KOTOPBIX KpaTHa 2

sm272x
=1+
S () 1+x

Haiitu cpennee apudmeTruecKoe OTpUIIATeIbHBIX 3HAYeHU N QYHKIINN

f(x)

10

cos(4ﬂx)

S =

Haiitu cymMy BbIUMCIIEHHBIX 3HaYeHUI QyHKIIMY f(X), IpOoOHas 4YacTh
KOTOpBIX > 0,5

11

f(x) =1+ sin(2nx)
Haiiti KOJMYeCTBO MOJOXKUTEIbHBIX 3HAYeHU I (DYHKLIMU f(X)

12

f(x)= cos(471x)

Haiitu cymmy BbIUMCIIEHHBIX 3HaYeHU I QYHKIIMU f(X), IpOoOHast 4YacTh
KoTopbIX < 0,5

13

f(x) =5x (1 — e x cos(2mx)
Haiitu mpousBeneHne BHIYUCICHHBIX 3HaUeHU I (YyHKIINHU f(Xx), abco-
JIIOTHBIE 3HAYCHUSI KOTOPbBIX > |

14

f(x) =5 x (1 — e x cos(2nx)
Haiiti cyMMy BBIYMCIEHHBIX 3HAYeHUI DYHKIINHU f(X)

15

fx )_ s1n47/:x

Haiiti npou3BeaeHME BEIYMCICHHBIX 3HaYeHMI (DYHKLIMHA f{x)

16

fx)= sin 27mx

1+x
Haiitu mpousBeneHre BHIYMCIEHHbBIX 3HaYeHU I (YyHKIIUU f(X), 1p0o0-
Hasl yacTb KOTopbix < 0,5

17

cos4ﬂ:x
f(x)= .

Haiitu cymmy BbIUMCIIEHHBIX 3HaYeHU I QYHKIIMY f(X), IpOoOHast YacTh
KOTOpBIX > 0,5

18

f(x) = e x cos?(nx)
Haiitu Konm4ecTBO MOMOXKUTENbHBIX 3HAYCHUM (PYHKIIMY f(X) Ha 3a-
JaHHOM MHTEepBase

19

f(x) = e x cos?(mx)
Haiitn KonmvecTBo 3HaUeHMIA GYHKIIUN f{x), aOCOTIOTHAS BETMIMHA

1LIeJION YaCTU KOTOPbIX > 1
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20

f(x) = e x sin(2mx)
Haiitu HanboJblIee 3HaYeHUe PYHKIMMU f(X) Ha 3aJaHHOM MHTEpBaje

21

f(x) = x x sin(27nx)
Haiitu cpentee 3HaueHre GyHKUMU f(x)

22

f(x) = sin(mx) x cos(mx)
Haiitu cymmy 3HaueHuUit GyHKIWY f{Xx), aOCOTIOTHAS BETUIMHA 110U
4acTu KOTopbix < 1

23

f(x) = (1 —e™) x cos(2nx)
Haiiti mpousBeneHre BEIMUCIIEHHBIX 3HaYeHU I DyHKIINH f(x), abco-
JIFOTHBIE 3HAYEHUSI KOTOPBIX > |

24

f(x) =5 x e x sin(nx)
Haiitu mpousBeneHre BHIYMCICHHBIX 3HaUYEHU I (yHKIIMHU f(X), Lieaast
YacTh KOTOPBIX KpaTHa 2

25

f(x) = (1 — e*) x sin(4mx)
Haiitn HanmeHblIiree 3HaveHre HYHKIMK f(x) Ha 3aITaHHOM WHTEPBaJe

26

sin 27mx
Sx)=——
1+x

Haiitu npousBeneHue 3HaueHM (PYHKIIMU B paCYETHBIX TOUKAX C
YETHBIMU HOMEPaMU

27

f(x) =5x (1 — e x cos(2nx)
Haiitn cymmy 3Ha9eHMi DYHKIIMK B pACYETHBIX TOUKAX C HEYETHBIMU
HOMEpamMu

28

f(x) =1+ sin(2nx)
Haiitu HanMeHbliee 3HaUeHe DYHKIINY f{(X) Ha 3aIaHHOM WHTEpBaJie
B PACUETHBIX TOUKAX C YETHBIMU HOMEPaMU

29

fix) = (1 — e®) x sin(4nx)
[MoacunTaTh KOJUYECTBO OTPUIIATENIBHBIX 3HAYCHU I (DYHKLIMKY Ha
3aJlaHHOM MHTEpPBaje

30

f(x) =4 x %% x cos(mx)
BbrunrcanTh npousBeneHue MOJIOXUTETbHBIX 3HAYSHUI (DyHKIIUU B

PACYETHBIX TOYKaX ¢ HCYETHBIMWU HOMEPpaAMU

4. BapmaHTHhI [UTS1 BBITTOJIHEHUS MPaKTUYECKUX 3aJaHui1 1o TeMe «OqHO-

MEPHBIC MaCCUBbD>»

Tabauya eapuanmoe 3adanuii

BapuaHTt

3amaHue

JlaHbl HaTypasibHOE N, 1ieJble unciaa al, ... , an, Kakmaoe U3 KOTOPBIX
OTJIMYHO OT HyJis1. EClii B MaccuBe OTpuIIaTeIbHbIE U ITOJIOXUTEIbHBIE
3JIeMEeHTHI uepenytores (+, - .+, - ... wim -, +, -, +, ...), TO OTBETOM
IOJIKEH CIIy>KUTh UCXOAHBIA MaccuB. MHaue mojIyuyuTh Bce OTpHIIa-
TEJIbHbBIE DJIEMEHThI MaCCHUBA, COXPAHUB ITOPSIIOK UX CAEI0BAHUSI.

JlaHbl HaTypaabHOE N U NeHCTBUTENbHBIE uncia al, ..., an (n — ueT-

Hoe). [Toayyuts max (al + an, a2 + an-1, ... ,an/2 + a(n/2) + 1).
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BapuaHt 3anaHue
JlaHbl HaTypajJbHOE YMCJIO N, AeCTBUTENbHbIE uncia al, ... , an. Haittu
3 MaKCUMaJbHBIN Cpeau OTPULIATEIbHBIX 2JIEMEHTOB, UMEIOIINX YETHHIE
WHJICKCHI.
JlaHbl HaTypaJIbHOE N, NEUCTBUTEbHbBIC uncia al, ... , an. [Toxyduts
4 yycia Bl, B2, ..., BN, IlIe Bi — cpeaHee apupMeTUIECKOe BCEX IEMEH-
TOB MaccuBa al, ..., an, kpome ai (i=1, 2, ..., n).
JlaHbI HaTypaJIbHOE N, TIeWCTBUTENbHbBIC uncia al, ... , an. Eciu B pe-
3yJIbTaTe 3aMEHbI OTPULIATEbHBIX 2JIEMEHTOB MaccuBa al, ... , an ux
5 KBaJpaTaMu 3JIEMEHTbI OyIyT 00pa30BbIBaTh HEYOBIBAIOIILYIO MTOCEN0-
BaTeJbHOCTh, TO TTOJIy4UTh CYMMY 3JIEMEHTOB KCXOHOTO MAacCHBa; B
MPOTUBHOM CJy4ae MOJIYYMTh UX ITPOU3BEICHIE
JlaHbl HaTypajbHOE N, m, Lejable yncia al, ..., an, bl, ... , bm. Haiitu
6 CyMMY T€X 3JIeMEHTOB MaccuBa al, ... , an, MHAEKChl KOTOPbIX COBIaaa-
IOT CO 3HAYEHMEM BJIEMEHTOB MaccuBa bl, ... , bm
JlaHbl HaTypaJIbHOE N, NEWCTBUTEIbHBIC Uncia al, ... , an (Bce uncia
7 MoMapHO pa3an4HbI). [IoMeHSITh B 3TOM MacCUBe MeCcTaM1 HaubOOoIb-
1M 1 HAUMEHBIIUU 3JIEMEHTBI
JlaHbI HaTypaJIbHOE N, NIEUCTBUTEbHBIC uncia al, ... , an. [TosxyduTs
3 npeoOpa3oBaHHBII MACCUB, 3aMEHSS ai HYJISIMU, €CJIM | ai | He paBHO
max (al, ..., an), ¥ 3aMeHsIs ai eAMHUTIEH B IPOTUBHOM ciydae (i =1,
2,...,1n)
JlaHbI HaTypaJIbHOE N, NIEMCTBUTEbHbBIC yKca al, ... , an (Bce yncia
9 MOoMapHO pa3anuyHbl). [ToMeHITh B 3TOM MacCUBE MeCTaM1 HaUMEHb-
1M Y TTOCJIETHUI 2JIEMEHTBI
JlaHbl HaTypajbHOE N, AeMCTBUTEIbHBIE yKca al, ..., an, bl, ..., bn.
10 TToayyuTb HOBBIN MaccuB cl, ... , cn, KaxIblil 9JIEeMEHT KOTOPOTO
ci =max (ai, bi),i=1,2,...,.n
JlaHbl HaTypaJIbHOE N, NEUCTBUTENbHBIC Uncaa al, ..., an, bl, ..., bn.
11 IIpeobpaszosats bl, ..., bn o npasuiy: ecnu ai < 0, To bi yBenuuuTs B
10 pa3. Muaye bi 3aMeHUTh HYyJIeM,i=1,2, ..., n
JlaHbl HaTypajbHOE N, AeWCTBUTEIbHBIC Yncaa al, ... , an. TpeOyercst
12 YMHOKUTB 3JIECMEHTBI MaccuBa al, ... , an Ha KBaJapaT e¢ HauMEHBIIIETO
aJIeMeHTa, eciiv ai > 0. M Ha KBajapar ee HauOOJIbILIEeTO YeHa, eCIu
ai <0
JlaHbl HaTypajbHOE N, AeHCTBUTEIbHBIC Yncaa al, ... , an. Beraucaurb
13 CYMMY T€X 3JIEMEHTOB MacCUBa, MHIEKCHI KOTOPBIX SIBJISIOTCS CTCTICHS -
mu nBoiiku (1,2,4, 8,16, ...)
JlaHbl HaTypajbHbIE N, M, IeUCTBUTEbHBIC yncaa al, ..., an, bl, ...,
bm. DieMeHTbI KaxkJI0T0 U3 MaCCHUBOB YITOPSIIOYEHbI 110 HEe YOBIBAHUIO.
14 OOBbEAMHUTD JIEMEHTBI 3TUX JIBYX MACCUBOB B OAMH MaccuB cl, ...,
cn + m Tak, YToObl OHM CHOBA OKa3aJIMCh YIOPSIOUYEHbI IO HEe yObIBa-
HUIO
JlaHbl HaTypaJIbHBIC N, M, ICHCTBUTEIbHBIE YKCTIa
15 al,...,anubl, ..., bm. HaliTu HaMMeHbIINIT cpeau 3JIeMeHTOB al, ...,
an, KOTOPKIi He BXOOUT B bl, ... , bm
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Bapuant

3agaHue

16

JlaHbl HaTypajbHbIE N, Leable yucaa al, ... , an. Haiitu cymmy HemoB-
TOPSIIOLIMXCS DJIEMEHTOB MacCrBa

17

JlaHbl HaTypajbHBIE N, Leable ynucaa al, ... , an. HauMeHbI1uii a1ieMeHT
maccuBa al, ..., an 3aMEHUTb 1IEJI0H YacThlO CpeiHero apupmMeTniec-
KOTO BCEX 2JIEMEHTOB, OCTaJIbHbIE DJIEMEHTBI OCTaBUTh 0€3 U3MEHEHUSI.
Ecnu B MaccuBe HECKOJIBKO 3JIEMEHTOB CO 3HaueHWeM min (al, ..., an),
TO 3aMEHUTh IMOCTICTHUI IO MOPSIKY

18

JlaHbl HaTypajibHBIE N, Liejable yucia al, ... , an. [Ipeo6pa3oBaTh MaccuB
10 TIPaBUJIY: BCE OTPUIIATEIbHBIE 2JIEMEHTHI TICPEHECTH B €T0 Havajo, a
BCE OCTaJIbHbBIE B KOHEII, COXPaHsIsl NICXOIHOE B3aUMHOE PacToIoKeHUe
KaK Cpey OTPULATEIbHBIX, TAK M CPEAM OCTATBHBIX 3JIEMEHTOB

19

JlaHbl HaTypaJIbHBIE N, IEUCTBUTEIbHbIC Uucaa al, ... , an (n — 4YeTHoe).
Ilosyyuth min (al * an, a2 * an-1, ..., a[n/2] * a[n/2]+1)

20

JlaHbl HaTypajbHbIEe N, AEWCTBUTEIbHBIC Yncaa al, ... , an. [Ipeobpazo-
BaTh MAacCHB, PACTIONIOKUB JIEMEHTBI B 00PAaTHOM TOPSIIKE

21

JlaHbl HaTypajbHOE N, IeMCTBUTEIbHBIC Yncaa al, ... , an. Bce aneMeH-
THI MACCHBa C YSTHBIMU HOMEPaMU, TIPEAIICCTBYIOIINE IIEPBOMY TT0
MOPSIAKY JIEMEHTY CO 3HaueHueM max (al, ..., an), YMHOXMTb Ha max
(al, ..., an)

22

JlaHbl HaTypajabHOE N, Lieble yncna al, ..., an. Hailtu cymmy kBaz-
paToB TeX 2JIEMEHTOB MacCHBa, KOTOPBIE IO MOIYJIIO OOJIbIIE MaKCU-
MaJIbHOTO 3JIeMeHTa

23

JlaHbl HaTypajbHOE N, AeMCTBUTEIbHBIE YyKcaa al, ..., an. Ecau B pe-
3yJIbTaTe 3aMEHbI OTPULIATEIbHBIX 2JIEMEHTOB MaccuBa al, ... , an ux
KBajJpaTaMu 3JIEMEHThI OyayT 00pa30BbIBATH HEYOBIBAIOIIYIO ITOCIEI0-
BaTeJIbHOCTh, TO MOJYYUTh CYMMY 3JIEMEHTOB MCXOIHOIO MacCHBa; B
MIPOTUBHOM CJIy4ae MOJYYMTh X MPOU3BEICHME

24

JlaHbl HaTypaJIbHOE N, NEUCTBUTEJbHbBIC UKcia al, ... , an. Halitu
MaKCUMaJbHBII 3JIEMEHT MacCUBa CPeIU OTPULIATEIbHBIX 3JIEMEHTOB,
MMEIOIINX YeTHBIC MHICKCHI

25

JlaHbl HaTypasibHOE N, NEUCTBUTEIbHbBIC yKcia al, ... , an. [lonyuuts
npeoOpa3oBaHHBII MACCUB, 3aMEHSS ai HYJISIMU, €CJIU | ai | He paBHO
max (al, ..., an), ¥ 3aMeHs4 ai eIMHULIEH B TPOTUBHOM CJlyyae

26

JlaHbl HaTypajibHOE N, AeHCTBUTEIbHBIC Yyncaa al, ... , an (Bce yucia
nornapHo pa3indHbl). [ToMEHSITh B 3TOM MacCHMBe MeCTaMM HAUMEHb-
1M1 M1 HauOOJIbIITNI 3JIEMEHTHI

27

JlaHbl HaTypajbHOE N, AeMCTBUTEIbHBIC YKcaa al, ... , an. Beraucaurb
CYMMY TeX 2JIEMEHTOB MacCuBa, MHAEKChI KOTOPBIX SIBJISIIOTCSI CTEIICHSI-
mu aBoiiku (1, 3,9, 27, ...)

28

JaHbl HaTypaabHOE N, AeiicTBUTENbHBIE yncna al, ... , an. Eciu B pe-
3yJIbTaTe 3aMEHBI OTPUIIATEIBHBIX 2JIEMEHTOB MaccuBa al, ..., an ux
KBaJipaTaM¥ JIEMEHTHI OyIyT 00pa30BbIBATH HEBO3PACTAIOIILYIO TTOC-
JIeIOBATEbHOCTD, TO TIOTYYUTh MMPOU3BEICHNE JIEMEHTOB UCXOIHOTO
MacCUBa; B TIPOTUBHOM CJIy4ae MOJIYyIUTh UX CYMMY
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BapuaHt 3anaHue
JlaHbl HaTypajJbHOE YMCJIO N, AeCTBUTENbHbIE uncia al, ... , an. Haittu
29 MaKCHUMaJbHbIN 3JIEMEHT CPEAN OTPULIATEIbHBIX 2JIEMEHTOB, UMEIO-
IIKMX HEYETHBIE MHACKCHI
30 JlaHbI HaTypaJIbHOE N, TeUCTBUTENbHbBIC uncia al, ... , an. Haiitu ripo-

MU3BEACHUE NHACKCOB OTPUIATE/IbHBIX 3JICMCHTOB MaCCUBa

5. BapI/IaHTI)I JJIA BBITTIOJTHCHUA ITPAKTUYCCKUX 3aJJaHUli TI0 TeEME <<}:[By—

MEPHBIE MaCCUBbI»

Tabauua eapuanmos 3adanuii

Bapuant

3agaHue

B 1aHHOI AE€HCTBUTENILHOM MATPUIIE pa3MEPOM N*M MOMEHSITh MECTaMK
CTPOKY, COIEP3KAIIYIO BJIEMEHT C HAUOOJIBIIMM 3HaY€HKUEM, CO CTPOKOIA,
cojiepxKaliieil 3JIeMEHT ¢ HAaMMEHbIIMM 3HadyeHueM. Tpemnosaraercs,
YTO T DIEMEHThI ¢IMHCTBEHHbI

JlaHa neiicTBUTEIbHAS MAaTPHUILIa Pa3MEPOM N*m, BCE DJIEMEHTHI KOTO-
poii pa3nuuHbL. B Kaxkmoii cTpoke BEIOMpAETCs 3JIEMEHT ¢ HAMOOIbIITUM
3HAYCHUEM, 3aTeM CPEIM TUX YMCEN BBIOMpaeTCsl Haubobliee. YKa3aTh
MHJICKCHI 2JIEMEHTA C HallZICHHBIM 3HAYeHUEM

[laHa nieouncieHHast MaTpuiia paaMepoM n*m. Hamcats mporpammy,
opmupytOIIYyI0 NByMEPHBIIl MACCUB TIO CIIEAYIOIIEMY TIPABUITY: dJIe-
MEHTHI TIEPBOU CTPOKU — B TOPSIIKE BO3PACTAHMST MHAEKCOB CTOJIOIIOB,
3JIEMEHTBI BTOPOI CTPOKYU — B TTOPSIIKE YOBIBAHUSI MHIEKCOB CTOJIOIIOB
WT I

[ana neiicTBuTeIbHAS MaTpulia pa3MepoM nxm. Haiitu cpenHee apud-
METUYECKOE KaXIOT0 U3 CTOJIOIIOB, UMEIOLIUX YeTHbIE HOMEpa

JlaHa neiicTBUTEIbHAS MaTpHULIa pa3MepoM n*m. Bce anmeMeHThI ¢ Ha-
MOOJBIINM 3HAYECHUEM 3aMEHUTh HYJIIMU (TaKKX 2JIEMEHTOB MOXKET
OBITb HECKOJIBKO)

JlaHa 11eTouMCIIeHHas MaTpulia pa3MepoM n+m. Hamucars mporpammy,
MO3BOJISIIOIILYIO0 HAXOIUTh CYMMY HaUOOJIbIINX 3HAYCHU I SIIEMEHTOB €¢
CTPOK

[aHa 1nieourcieHHast KBaJpaTHas MaTpuiia pazmepom n*m. Hamucatb
rporpamMmy, GOpMUPYIONIYIO IBa OMHOMEPHBIX MaccuBa. B onuH niepe-
CJIaTh MO CTPOKAM BEPXHUI TPEYTOJIBHUK MaTPULIbI, BKITIOUAsT SJIEMEHThI
IJIaBHOU qUaroHasu, B IPYToil — HUXKHUI TpeyroabHUK. [TomydeHHbIe
MAcCCUBEI pacrieyaTarb

[laHa 1ieJiourcIeHHasT KBaJpaTHasl MaTpuiia pa3MepoM n*m. Hamucatb
MPOrpaMMy, MO3BOJISIOLLYIO UCKITIOUaTh U3 Hee CTOJIOEL], B KOTOPOM
pPACIIOJIOKEH MUHUMAJILHBIN 3JIeMEHT TJIABHOM IMarOHaIn

JlaHa 1ieouMclieHHas KBaapaTHas MaTpuiia pasmepoM n*m. Hamucatp
MporpaMmy, MO3BOJISIIOILYIO TOMEHSTh MECTAMU 3JIEMEHThI, PAaCIoIo-
JKEHHbIE B BEpXHEI 1 HUXKHEH YeTBepTsIX, OrpaHUYEHHbIE IJIaBHOU 1
MOOOYHOM AUaroHaJIsIMU (3a UCKJIIOUEHUEM 3JIEMEHTOB, PACIIOIOXEH -
HBIX Ha IMaroHaJIsIX)
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10

3amana neicTBUTeNbHAS MaTpulia pa3MepoM n*m. HamucaTs mporpam-
MYy, TIO3BOJISIIONIYIO 3aMEHUTH BCE 2JIEMEHTHI, HAMMEHBIINE B CTPOKE, Ha
3041011

11

3a)1aHa LICJIOYUCICHHAs MaTpyLia pa3MEepOM n*m. Hanucatb nporpam-
MY, IO3BOJIAIOIIYIO HAXOJAUTb CTPOKHU C HavMeHbIlIel 1 HauOoJIbIleH
CYMMOW U BBIBOJIUTH UX HA M€YaTh

12

3amaHa LeJIoYMClIeHHas KBaapaTHas MaTpuiia pasmepoM n#n. Harmucathb
MpOrpaMMmy, peodpas3yolyIo UCXOAHYIO MaTPUILY TI0 TIPABUITY: HEUeT-
HbIE CTOJIOLIBI Pa3AeIUTh Ha CpeliHee 3HaYeHHME TUArOHaIbHbIX SJIEMEH-
TOB MAaTPMIIbI, 8 YSTHBIE OCTABUTH 0€3 U3MEHECHMUSI.

13

3anaHa nelicTBUTEbHAs KBaapaTHasl MaTpulia pa3MepoM n+#n. Beruuc-
JIUTh CYMMY T€X U3 €€ JIEMEHTOB, PACIIOJI0XEHHbIX Ha TJIaBHOM A1aro-
HaJIU U BBIILIE €€, KOTOPbIe IIPEBOCXOIST 10 BEJIUYMHE BCE DJIEMEHTHI,
pacIoJIoKeHHbIe HIDKe TIaBHOM quaroHanu. Eciu Takux 31eMeHTOB
HET, TO OTBETOM JIOJIKHO CJIYXKUTh COOOLLIEHUE 00 9TOM

14

3anaHa 1eI0YnCcIeHHAas KBaapaTHas MaTpUila pa3MepoM n*n (n — yer-
Hoe). Hammucatb mporpaMmy, Mo3BOJISIONIYI0 MEHSITh MECTaMM 3JIEMEHTHI
NEePBOU Y BTOPOM CTPOK, 3JEMEHTBI TPEThE M YETBEPTOM CTPOK U T. J.

15

[laHLI JIBE NCHICTBUTEIbHBIE KBaapaTHBIC MaTPULIbl pa3MEPOM N*1. [To-
JIYUYUTb HOBYIO MaTpully HpI/I6aB.T[€HI/I€M K BJIeMeHTaM KaxXJ1oro crosdia
nepBoﬁ MaTpulbl IPOU3BCACHUA 3JIEMEHTOB COOTBETCTBYIOLINUX CTPOK
BTOPOW MaTPUILbL

16

JlaHbl 1Be AeiiCTBUTEIbHBIC KBalpaTHbIE MaTPULIbI Pa3MEPOM N*n.
[TosyuuTh HOBYIO MaTPUILY YMHOXEHHUEM 2JIEMEHTOB KaXKI0l CTPOKU
MepBoii MaTpUIIbl HA HAMOOJIbIlIee U3 3HAYCHU I 2JIEMEHTOB COOTBETC-
TBYIOLIE CTPOKM BTOPOM MaTPHUILIbI

17

JlaHa 1ieouMclIieHHas KBaapaTHas MaTpuiia pa3mepoM n*n. Haiitu
HOMeEpa CTPOK, BCE DJIEMEHThI KOTOPBIX — HYJIU

18

3amaH MaccuB M3 LEJbIX Yrcen pa3MepoM n 1 yucio L. HanmucaTs mpo-
rpamMmy, (opMUPYIOIIYIO U3 HETO MaTPUILY, coaepkaiiyio o L anemen-
TOB B cTpoke. HenmocTraoie 2/1ieMeHThI 3aII0JTHUTD HYJIIMU

19

JaHa 1iesourciieHHas MaTpula pa3Mepom nxm (m — yetHoe). Hamu-
caTh IPOrpaMMmy, MO3BOJISIOLIYIO MEHSITh MECTAMU 3JIEMEHTBI IIEPBOTO U
MOCJIEIHETO CTOJIOLOB, 3JIEMEHTHI BTOPOTro U (n-1)-ro cToa010B U T. A.
IO CPEIHEro cTo01a (N — HEYETHOE)

20

JlaHa neiicTBUTEIbHASI KBaApaTHasi MaTpuUlia pa3MepoM n#n (n — 4yer-
HOE), BCE 3JIEMEHTBI KOTOPOI pa3iuuHbl. HailTu HanbobIImnii 3J1IeMEHT
Cpeny CTOSIIIMX Ha TJIaBHOM M MOOOYHOI TUAaroHasIX U TIOMEHSTh €ro
MECTaMH C JIEMEHTOM, CTOSIIMM Ha MePeCceUYeHU ¢ STUMU JUaroHas -
MU

21

JlaHa 1ieT0uMClIeHHas MaTpulia pa3MepoM nxm. HaiiTu MakcuManbHbI
10 MOJIYJIIO DJIEMEHT CPEIM OTPULIATEIbHBIX 3JIEMEHTOB HEUYETHBIX CTOJI-
0110B
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JlaHa uenouyuciaeHHas MaTpuiia paaMepoM n+m u uyucio K. Hanucarb
MporpaMMy, TIepeCTaBIISIIONIYIO0 CTPOKHU U CTOJIOLIBI TAKMM 00pa3oM,
YTOOBI MAKCUMAaJIbHBII TI0 MOYJIIO 3JIEMEHT ObLT PACcIiONIOXKEeH Ha Tepe-
ceuenuu K-t crpoku u K-ro cronbua

JlaHa neiicTBUTETbHAS MaTpHULIa pa3MepoM n*m. Bce ameMeHThI ¢ Ha-
23 HMOOJIBIINM 3HAYCHUEM 3aMEHUTh HYJIIMU (TaKMX 3JIEMEHTOB MOXET
OBITh HECKOJIBKO)

JlaHa 1esoyuciaeHHas MaTpuia pa3MepoM n¥m. HanucaTb nmporpaMmmy;,
24 (hopMUPYIOLLYIO ABYyMEPHbBIM MacCUB 10 CJIEIYIOIIEMY TTPaBUITY: DJIEMEH-
ThI IIEPBOIT CTPOKU — B MOPSIIAKE BO3pacTaHUsi MHACKCOB CTOJIOLIOB, 3JIe-
MEHTBI BTOPOI CTPOKM — B ITOPSIAKE YObIBAHMSI MHAEKCOB CTOJIOLIOB U T. JI.
JlaHa 1ie0uMCcIeHHas KBaapaTHasi MaTpuiia pa3MmepoM n*n. HamucaTb
25 MporpaMmy, MO3BOJISTIOILYIO UCKIIIOUATh U3 Hee CToJI0el], B KOTOPOM
PacIoNOXEeH MUHUMAJIbHbBIN 2JIEMEHT IJIABHOM AMAaroHaJu

B nmaHHOI1 neiicTBUTEILHOI MaTpUIIE pa3MEPOM N*m OOHYJINTH BCe

26 OTpUIIATEJIbHBIC 3JIeMEHTHI. [lomcunTaTh KOJIMUECTBO OOHYICHHBIX
2JIEMEHTOB

JlaHa LieJTourclIeHHas KBaApaTHasl MaTpuila pa3MepoM n*n. Haitti
HOMepa CTPOK, BCE DJIEMEHTBI KOTOPBIX OTPULIATETbHEI.

3ajgaHa 1eJ0uMCciIeHHas KBaJpaTHasi MaTpulia pa3MepoM n*n (n — 4yer-
28 Hoe). HammucaTb mporpaMmy, mo3BoJISIIOIIYIO MEHSITh MECTaMU DJIEMEHThI
MEPBOM 1 MOCIEAHEN CTPOK, BTOPO M MPEAIIOCIEIHEN CTPOK U T. [I.
3ajgaHa 1e0uMCIeHHass MaTpula pa3mMepoM n¥xm. Hanucarthb nporpam-
29 My, TTO3BOJISTIOILYIO HAXOIUTh CTPOKU C HAMMEHbBIIIUM U HAUOOJbLIUM
MPOM3BEACHUEM 21eMEHTOB. BbIBECTH Ha IeyaTh HOMEpa TUX CTPOK
JlaHbI IBE AEMCTBUTEIBHBIC KBaAPATHBIC MATPUIIBI Pa3MEpPOM N*1.
[Toay4uTh HOBYIO MaTPUILY YMHOXEHUEM 3JIECMEHTOB KaxKI0U CTPOKH
TepBO MAaTPUILIBI HA HAMMEHbIIICE U3 3HAYCHUIT 2JIEMEHTOB COOTBETC-
TBYIOLIE CTPOKM BTOPOW MATPHUILIbL

22

27

30

6. BapuaHThI U1l BBIIOJIHEHUSI IPAKTUYECKKX 3amaHuii rmo Teme «[loma-
TIPOTPaMMBI»

Tabauua eapuanmoe 3adanuii

CocTtaBUTh MPOTPaMMY C UCITOIb30BAHUEM MPOIIEAYP ¥ (PYHKITUIA

BapuanTt 3amaHue

B naHHO neficTBUTENBbHOI MAaTPULIE Pa3MEPOM N*m MOMEHSITh MECTAMU
CTPOKY, COAEPXKAILYIO 3JIEMEHT ¢ HAUOOIBIINM 3HAYEHUEM, CO CTPOKOIA,

! conepxarieif JIeMeHT ¢ HAaMMEeHbBIIUM 3HaueHueM. [1peamnomnaraercs,
YTO 5TU JIEMEHTHI ¢AMHCTBEHHBI
JlaHa IeiicTBUTEIbHAS MAaTPULIa Pa3MEPOM N*M, BCE DJIEMEHTHI KOTO-

) poii pa3nuuHbI. B Kaxmoii cTpoke BEIOMpaeTcs 3JIEMEHT ¢ HAaMOOIbIITNM

3HaUYCHUEM, 3aTeM CPEIIM ATUX YMCesl BEIOMpaeTcs Hanbosibliee. YKa3aTh
WHIEKCHI JIEMEHTA C HallJIEHHBIM 3HAYEHUEM
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BapuaHTt 3anaHue

JaHa mesounciieHHast MaTpuiia pazmMepoM n*m. Hamucats mporpammy;,
opMuUpyIOIIIYIO ABYMEPHBII MaCCUB TIO CIIEAYIOIIEMY TIPABILTY: dJIe-
MEHTBHI TIEPBOIA CTPOKM — B TIOPSIAKE BO3PACTAHUS MHIEKCOB CTOJIOIIOB,
3JIEeMEHTHI BTOPOIl CTPOKHU — B TIOPSIIKE YOBIBAHUSI UHAEKCOB CTOJIOIIOB
W T. L

HaHa neiicTBuTeIbHAs MaTpulla pa3MepoM n+m. Halitu cpeaHee apud-
METUYECKOE KaXIOr0 U3 CTOJI0II0B, UMEIOIIUX YETHbIE HOMEpa

JlaHa neiicTBUTEIbHAS MaTpULa pa3MepoM n*m. Bce aeMeHThI ¢ Ha-
HOOBIINM 3HAYEHUEM 3aMEHUTh HYJIAMU (TaKUX 3JIEMEHTOB MOXKET
OBITb HECKOJILKO)

JlaHa LieJJouMclieHHas MaTpulia pa3MepoM n*+m. Hamucatb mporpammy,
TO3BOJISIIOLILYI0 HAXOANUTH CYMMY HaMOOJIbIINX 3HAYCHU I 2JIEMEHTOB €¢
CTPOK

JaHa 1eounciieHHas KBapaTHasl MaTpuiia pazMepoM n*m. Hammcarpb
mmporpaMmy, OPMUPYIOIIYIO IBa OMHOMEPHBIX MaccuBa. B onuH mepe-
CJIaTh TI0 CTPOKAM BEPXHUI TPEYTOIBHUK MaTPUIIBI, BKITIOUAsT SJIEMEHTHI
TJIABHOI TUArOHAIN, B IPYTOil — HIDKHUM TpeyronbHUK. [lomyueHHbIe
MacCHUBBI pacTieyaTarb

JMaHa 1enoyrcicHHas KBaapaTHas MaTpuiia pasMepoM n+*m. Harmucatb
MpOrpamMMmy, MO3BOJISTIOLIYIO UCKITIOYAaTh U3 HEe CTOJIOEI, B KOTOPOM
PAacCIIoNIOKeH MUHUMAJIbHBIN 3JIEMEHT TJIABHOW IMArOHAIN

JlaHa LieJlouMclieHHasl KBajJpaTHasi MaTpuiia pasMepoM nxm. HanucaTb
MporpaMmy, MO3BOJISIONLYIO TOMEHSITh MECTaMU 3JIEMEHTBI, Pacroso-
KEHHbIEC B BEpXHEU 1 HUKHEU UeTBepTsIX, OrpaHUYE€HHbIE IJIABHOM U MO-
OOYHOI AMAroHaIsIMU (3a UCKJIIOUEHUEM 3JIEMEHTOB, PACIIOI0XKEHHBIX
Ha JuaroHassx)

10

3amaHa neiicTBUTEIbHAS MaTprIia pa3MepoM n*m. HamucaTb mporpam-
MY, MTO3BOJISIIOIILYIO0 3AMEHUTh BCE 3JIEMEHTbI, HAUMEHbBIIINE B CTPOKE, Ha
HYJIN

11

3aﬂaHa LEJIOYUCIICHHAsI MaTpULia pa3MepoM n*m. Hanucarb mporpam-
MY, ITO3BOJIAIOIIYIO HAXOJAUTDL CTPOKU C HauMMEeHbIIEN 1 HauboJIbIIeH
CYMMOW W BBIBOJUTH UX HA MEYATh

12

3agaHa 1ejJourcIeHHas KBaapaTHast MaTpuiia pasMepoM n*n. Hamucarb
MporpamMmmy, Mpeodpasyrolyo UCXOIHYIO MaTPUILY IO TIPABUITY: HEYET-
HblE CTOJIOLIBI pa3Je/ITh Ha CPEIHEE 3HAYEHUE JUATOHAIBHBIX DJIEMEH-
TOB MAaTPULIbI, 3 YETHBIE OCTABUTH 0€3 U3MEHEHUSI

13

3agaHa aeiicTBUTEIbHAsS KBaipaTHasi MaTpullia pa3Mepom n*n. Beraumc-
JIUTh CYMMY T€X M3 €€ 3JIEMEHTOB, PacIOJI0KEHHbIX Ha TIaBHOM TMaro-
HaJIM U BBIIIIE €€, KOTOPbIe MTPEBOCXOISIT M0 BeJIMYMHE BCE DJIEMEHTHI,
pacrojioKeHHbIe HIKe [JIaBHOM quaroHaiu. Eciiv Takux 2J1eMeHTOB
HET, TO OTBETOM JIOJKHO CIYKUTh COOOIIeHUE 00 3TOM

14

3amaHa 1eJIourcIeHHast KBaapaTHasl MaTpulla pa3MepoM n#n (n — yeT-
Hoe). Hammucatb mporpamMmy, Mo3BOJISIIONIIYIO0 MEHSITh MECTaMM 3JIEMEHTHI
MEePBOM ¥ BTOPOM CTPOK, 2JIEMEHTBI TPEThEW M YETBEPTOM CTPOK M T. JI.
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Bapuant

3agaHue

15

ﬂaHbI IIBE ICICTBUTEIbHBIE KBaApaTHBIC MAaTPULIBI pa3MEPOM N*1. Ilo-
JIYYUTb HOBYIO MaTpuiy l'[pI/I6aBJ'IeHI/IeM K BJIEMEeHTaM KaxXJ10ro CToj011a
HepBOfI MaTpuibl IPOU3BEACHUA SJIEMCHTOB COOTBETCTBYIOIIIUX CTPOK
BTOPOW MaTPHUILIbI

16

JlaHbl 1Be AefCTBUTEIbHBIC KBapaTHbIE MAaTPUIIBI pa3MEPOM N*n.
TTony4uTh HOBYIO MaTPUILY YMHOXEHUEM 3JIEMEHTOB KaXKI0 CTPOKU
MepBOIi MaTpUIIbI HA HAUOOJIbIlIee U3 3HAYECHU I DJIEMEHTOB COOTBETC-
TBYIOLLIEM CTPOKM BTOPOU MATPULIBLI

17

JaHa uenovrcaeHHas KBaapaTHasi MaTpuiia pasMepoM n*n. Haiitu
HOMEpa CTPOK, BCE BJIEMEHThI KOTOPBIX — HYJIM

18

3amaH MacCcuB U3 LIEJbIX YMce pa3MepoM n 1 yucio L. Hamucars mpo-
rpamMmy, GOpMUPYIOIIYIO U3 HETO MaTpUILy, CoAepKallyto 1o L anemeH-
TOB B cTpoKe. HeocTaonye 3JieMeHThI 3aMI0JIHUTD HYJISIMU

19

JaHa 1esounciIeHHast MaTpuiia pa3MepoM n*m (m — yetHoe). Harmm-
caTh MPOTPaMMY, TIO3BOJISIONIYIO MEHSITh MECTAMU 3JIEMEHTHI TIEPBOTO 1
MOCJIETHETO CTOJIOLIOB, 3JIEMEHTHI BTOPOTO U (Nn-1)-T0 CTOJIOIOB M T. 1.
JI0 CPEIHETO CTONOIA (N — HEeYeTHO.)

20

JlaHa neiicTBUTeNIbHAS KBaJpaTHas MaTpUlia pa3MepoM n#n (n — 4eT-
HOE), BCE JIEMEHTHI KOTOPOU pa3nuuHbl. HailTu Haubo b 3JIEMEHT
Cpeay CTOSIIIIUX Ha IJIaBHOM M MOOOYHOM AUaroHaIsIX U TIOMEHSITh ero
MECTaMH C 3JIEMEHTOM, CTOSIIIMM Ha MEPECEUCHUN C STUMU JUaTOHAJIS -
MU

21

JlaHa uejouucaeHHast MaTpulia pa3MepoM n¥m. Haiitu MakcuMaabHbII
10 MOJIYJIIO DJIEMEHT CPEA OTPULIATEIbHBIX 3JIEMEHTOB HEUETHBIX CTOJI-
O110B

22

JlaHa LieJourciieHHas MaTpula pazmepom n+m u yncio K. Hanucars
MpOrpamMmMmy, MepecTaBISIIOIIYI0 CTPOKU U CTOJIOLBI TAKUM 00pa3oM,
YTOOBI MAKCUMAJILHBII 110 MOJIYJIIO 3JIEMEHT ObLT PACIIONIOXEH Ha Tepe-
ceuenunu K-it crpoku u K-ro cronbua

23

,[laHa JNECTBUTEIbHAS MaTpula pa3MepoM n*m. Bce anemeHTHI ¢ Ha-
MOOJIbILIUM 3HAYEHUEM 3aMEHUTh HYJIAMUAU (TaKI/IX SJIEMCHTOB MOXET
ObITh HeCKOJ'[I)KO)

24

JMaHa uenovyrcieHHass MaTpuia pasMepoM n+*m. Harucarb nporpammy,
bopMupyIoOIIyI0 TBYMEPHBIN MACCUB IO CJIEYIONIEMY TIPABILTY: Jie-
MEHTBI ITEPBOM CTPOKU — B TIOPSIIKE BO3pACTAHUST MHIEKCOB CTOJIOLIOB,
3JIEMEHTBI BTOPOIA CTPOKM — B MOPSIIKE YOBIBAHKS MHIEKCOB CTOJIOLIOB
T

25

JlaHa ueouuncaeHHas KBajpaTHas MaTpulia pa3mepoM n#n. Hanucarb
MPOTPaMMy, IO3BOJISTIOLIYIO UCKIIIOYATh U3 Hee CTOJIOeI], B KOTOPOM
pPacno0oXeH MUHUMAIbHBIM 3JIEMEHT IJIABHOW JIMarOHAIN

26

B manHOI1 neiicTBUTEIbHOM MaTPULIE pa3MEPOM N*m OOHYJIUTh BCe
OoTpuULIaTeNbHbIe 37IeMEeHTHI. [loacunTaTh KOMMYECTBO OOHYIEHHBIX
3JIEMEHTOB

27

LlaHa LICJIOYMCICHHAs KBagpaTHas MaTprla pa3MepoM n*n. Haiitu
HOMEpa CTPOK, BCE 3JICMEHTBI KOTOPbLIX OTPULIATCIbHbI
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BapuaHTt 3amaHue

3agaHa 1eouMcIeHHasl KBaJpaTHasi MaTpuila pa3MepoM n*n (n — yer-
Hoe). HamucaTb mporpaMmy, mo3BoJISIIOIIYI0 MEHSTh MECTAMU 2JIEMEHTbI
MEepBOI K MOCAEAHEN CTPOK, BTOPOM U MPeAnoCaAeAHEel CTPOK U T. .

3anaHa 1eJ0uuciIeHHast MaTpuia pa3MepoM n*m. Hanucarb nporpam-
MY, IMMO3BOJIAIOLIYIO HAXOAUTb CTPOKH C HAUMEHbIINUM U HauOOJIbIIUM
MPOU3BeCHNEM 2JeMEHTOB. BhIBeCTH Ha MeyaTh HOMEpPa 3TUX CTPOK

JlaHbl 1BE N€CTBUTENIbHBIC KBaJApaTHbIE MATPUILIBI PA3MEPOM N*1.
[Tony4uTh HOBYIO MaTPUILY YMHOXEHHEM 3JIEMEHTOB KaxKI0i CTPOKHU
MepBOif MaTPULIbl HA HAMMEHbIIIee U3 3HAYEHU I JIEMEHTOB COOTBETC-
TBYIOLIEH CTPOKU BTOPOI MaTPUIILL
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®opma KoHTponsa

B xone monroroBku K OK3aMCHY HEo0XOIMO OCBOUTH TEOPETUYECKU I

MaTepua, IIpeICTaBIIeHHbIN B yueOHO-MeToaudeckom nocoonun «Mupopma-

THUKa», OTBETUTb HA BCC BOIMPOCHI CAMOKOHTPOJIA B KOHIC KaXXKI0Io pasaciia.

O 0 9 N L AW N —

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
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Bonpocbi K 5K3ameHy

. AJITOpUTM U €TI0 CBOMCTBA.

. bazoBbie alropuTMHUYECKUE CTPYKTYPHI.

. OcHOBHBIC 0JIOKM IUTSI TTOCTPOCHUS aJITOPUTMOB.

. [IpaBuna noctpoeHust 6JOK-CXEM.

. OTarnsl pelreHus 3agay Ha D9BM.

. AnrroputMunyeckuii s13b1K [1ackanb. AndaBut si3bika. TUIbl TaHHBIX.

. CraHmapTHBIC (DYHKIIVH.

. ApudmeTnuecKre BbIpaXkKeHUST U IIpaBujia UX 3aIllMCH.

. CtpykTypa mporpaMmbl Ha s3bike Ilackanb. OmnmcaTenpHas U MCIIOTHM -

TeJIbHAas YaCTH MPOTrPaMMEL.
. Turbl JaHHBIX.

[Monsitue onepatopa. I1ycToii, MPOCTOIT U COCTABHOI OIIEPATOPLI.
Orrepartophbl IIpUCBaBaHMs, BBOAa-BbiBoAa. KoMMeHTapuu B IIporpamme.
Jlornueckuii onepatop. Orneparop BeIOOpA.

OrepaTophbl LKUKJIA C TAPAMETPOM, C IIPEAYCIOBUEM, C ITIOCTYCIOBUEM.
Onepartop npepeIBaHUS IIUKJIA.

BroxkeHHbIE LIUKJIBI.

HTteparimoHHbBIC TUKINYECKAE CTPYKTYPHI.

Onepanyy ¢ MHIEKCHPOBAaHHBIMU TTEPEMEHHBIMMU.

BBon-BbIBOJ MacCUBOB.

OpHoMepHbIe MACCUBBI. [IByMepHbIEC MACCUBBI.

Opranusanus mognporpaMm. [poueaypsr. @yHKIINN.

JlokabHbIE U T7100aJIbHBIE IEPEMEHHBIE.

dopMabHbIE U (PaKTUYECKUE TTApAMETPHI.

BioxxeHHBIE TTPOLICAYPHI.
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Moccapuin

Aazopumm — iopoGHOE OMUCAHKE MTOCeI0BATEIBHOCTH ACUCTBHIA, TI03-
BOJISIIOLIMX PELINUTHL KOHKPETHYIO 3a1a4y. DJIeMEHTapHbIE AECTBUSI, Ha KOTO-
pble pa30MBaeTCs aJIrOPUTM, HA3bIBAIOTCS MHCTPYKLMSIMU UJIM KOMaHIAMMU.

Aaghasum s3vika — nporpamma Ha [lackase 3anmuceIBaeTCsl B BUAE I1OC-
JIEAOBATEIbHOCTH CUMBOJIOB, O0Opa3yIoIINX aa(aBUT SI3bIKa.

baok-cxema — nipu rpadmyecKoM NpeacTaBICHUN aJITOPUTM M300paxa-
€TCs1 B BUJIE MOCIEA0BATEIbHOCTU CBSI3aHHBIX MEXIY COO0M (PYHKIIMOHAIb-
HBIX OJIOKOB, KaXIbIii M3 KOTOPBIX COOTBETCTBYET BBIMIOJIHEHUIO OIHOIO
WIM HEeCKOJbKUX AeicTBuii. Takoe rpaduyeckoe mpencraBieHre Ha3biBa-
€TCSI CXeMOI ajroputMa uiu 0J0K-cxemoil. B 60Kk-cxeme KaxaoMy TUIMY
JNEeWCTBUI (BBOMY UCXOMHBIX JAHHBIX, BBIYMCJIEHUIO 3HAUCHU I BbIpasKEHUI,
MpoBepKe YCIOBUIA, YIIPABJIECHUIO TOBTOPEHUEM NEUCTBUIA, OKOHUYAHHUIO 00-
pabOTKM U T. I1.) COOTBETCTBYET reoMeTpruueckas purypa.

Bemeaenus — TN BHIMMCIUTENILHOTO TIpoOIlecca, KOraa B 3aBUCUMOCTHU
OT CIIPaBEUTMBOCTHU TPOBEPSIEMOTO YCJIOBUS ([1a WIN HET) aITOPUTM MOXET
TOWTU TI0 OHOM M3 JABYX BO3BMOXHBIX BeTBel. [IporcxoauT BEIOOP OJHOTO
U3 aJIbTePHATUBHBIX TTyTell pa0boThl anroput™a. Kaxmelii U3 myTeii BeneT K
00111eMy BBIXOJY, TaK YTO paboTa ajJropuTMa OyJaeT MPOoI0KAThCsl He3aBU-
CUMO OT TOTO, KaKOi IyTh OyIeT BhIOpaH.

Baoscennvie yuxavt — BO3MOXHBI Cllydyau, KOrna BHYTPH TeJla LIMKJIa He-
00XOIMMO MOBTOPSITH HEKOTOPYIO MOCIEI0BAaTEILHOCTh OINEpPaToOpoB, T. €.
OpraHu3oBaThb BHYTPEHHUI LMKI. Takasi CTpyKTypa MOJydyusia Ha3BaHUE
LIMKJIa B LIUKJIC WU 640HCEHHBIX UUKA086.

Jlannovte — 310 MH(pOpMaLMs, TpeAcTaBleHHas B (hopMain30BaHHOM
BUIIE U TMpeJaHa3HauYeHHas 1Jisi 00pabOTKM €€ TeXHUUECKUMM CPEeJICTBAMMU,
Hanpumep DBM.

Humepnpemamop (aHTi. interpreter — MCTOJIKOBaTeIb, YCTHBIM TIepe-
BOTYMK) — IIEPEBOIUT 1 BBITIOJHSIET IIPOTpaMMy CTpoKa 3a cTpokoii. [Toce
TOTO KakK MporpaMmMa OTKOMITMUIMPOBaHa, HM caMa MCXOOHAs IporpaMma,
HU KOMIIUJIATOp OoJiee He MCIOJB3YIOTCs. B To ke Bpems mmporpamma, 00-
pabaTbIBacMasi MHTEPIIPETATOPOM, MOJLKHA 3aHOBO TEPEBOMMTHCS Ha Ma-
IIMHHBIN SI3BIK IPHU KaXKIOM OYepeIHOM 3aIycKe ITporpaMMbl. OTKOMITVUIIH -
pOBaHHEBIC IIPOrPaMMBI PabOTAIOT OBICTPEe, HO MHTEPIIPETUPYEMBIC TTPOIIE
WCIIPABJIATh U U3MCHSITD.

Hugpopmauua — 7o cBeneHus1, CHUMaIOIIMe HEOMpPeaeJIeHHOCTb 00 OK-
pyXalolieM MUpe, KOTOPhIE SIBJISTIOTCS. 00BEKTOM XpaHeHMsI, IIpeodpa3oBa-
HUSI, TIepeiadu U UCTI0Jb30BaHUsI.
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Hcnoanumeavnasn wacmo npoepammusl — 4aCTb IPOrpaMMBbl, colepxKallas
WHCTPYKIINY (0nepamopst) KOMITBIOTEPY Ha BbITTOIHEHNE. IMEHHO ¢ ncno-
HUTEJIbHOW YaCTU HAYMHAETCS BHITIOJIHEHWE TIPOTPAMMBI.

Hmepauuonnste yukavt — 0COOCHHOCTBIO UTEPALIMOHHOTO ITUMKJIA SIBJIS-
€TCS TO, UTO YMCJIO TIOBTOPEHMI Tejla LIMKJIAa 3apaHee Hen3BecTHO. Jlist ero
OpraHu3aly UCTOJb3YIOTCS LIUKIIBI C TTOCTyCI0BMeM. Bbixon u3 utepanu-
OHHOTO ITMKJIa OCYIIECTBIISIETCS IO BBHITTOJIHEHNIO HEKOTOPOTO YCIOBHUS.

Komnuasamop (aHrn. compiler — coctaBuTeNb, cOOUpaTresb) — 4YMUTa-
€T BCIO MPOTrpamMMy 1IeJIMKOM, JIeJIaeT ee MepeBO U CO3/1aeT 3aKOHUECHHBII
BapyaHT MPOrpaMMBl Ha MAIIMHHOM SI3bIKE, KOTOPBIN 3aTeM WM BBITTOJIHSI -
etcs. JIokaJabHBIEe IIepeMEHHBIC — MPOMEXYTOUHBIE TIepeMEHHBIE, KOTOPHIE
HCITOJTB3YIOTCST TOJIBKO B MPOIEIype, OMMCHIBAIOTCS B MpOLIEAype M Ha3bl-
BalOTCS JIOKAJTBHBIMU. JIOKaTbHBIC TIEpeMEHHBIE HE TOCTYITHEI B OCHOBHOM
nporpamme. Bpemst cylecTBOBaHUS JIOKAIbHBIX IIEPEMEHHBIX — OT Havaia
U JIO KOHIIa pabOThI TIPOLIEYPhI, B KOTOPOW OHU OIMCAHBI.

Maccue — 3T0 TIOMMEHOBAaHHBI HA0OP OMHOTHITHON WH(OpPMAIINH.
MaccuB 00beIMHSICT 3JIEMEHTBI OTHOTO THUIIA JaHHBIX. Becemy Habopy maH-
HBIX IIPUCBANBAIOT O0IIIee UM — MM MaccuBa. Kaskmplii 31eMeHT MaccuBa
YCTaHABJIMBACTCS C TIOMOIIIBIO MHIEKCA, OTIPEACIISIONIEIO MECTO STOTO BJIe-
MeHTa B o0IIeM Habope. JlaHHBIe B MACCUBE COXPAHSIIOTCS, KaK 1 B CIIydae
WCITOTb30BaHNST OOBIYHBIX HEMHIECKCUPOBAHHBIX ITEPEMEHHBIX, TOJBKO IO
KOHIIA paOOTHI IIPOTPAMMEI.

Onucameavnaa wacmv npozpammot — 4acTh MPOrpaMMbl, KOTOpasi MC-
MOJIb3YeTCs 151 OMUCAHUSI TIepeMEHHbIX, KOHCTAHT, MOJIb30BaTEAbCKUX TH-
OB, METOK.

Ilackaab — MPOKO PACTIPOCTPAHEHHbIN SI3bIK IS CTPYKTYPHOTO TTPO-
rpaMMupoBaHusi. BriepBbie oneparop 6e3ycIOBHOTO Tepexoia NepecTa ur-
paTh OCHOBOIOJIATAIOIILYIO POJIb P YIPABICHUU MOPSIIKOM BbITIOTHEHUS
orepaTopoB. B 3TOM s13bIKe TakxKe BHEIpeHa cTporast mpoBepKa TUITOB, YTO
MO3BOJIWIIO BBISIBJISITh MHOTHE OLIMOKY Ha 3Tare KOMITUJISILIMH.

Ilpocpamma — 31O 3amKCh aJTOPUTMA Ha SI3bIKE MPOrpaMMUPOBaHUS,
MPUBOMISIIAS K KOHEUHOMY pe3yJbTaTy 3a KOHEYHOe 4Yuciio maroB. I1po-
rpaMMa — 3TO JeTaJIbHOE ¥ 3aKOHYCHHOE OIMCAaHKE aJITOPUTMa CPEeICTBAMU
SI3bIKA ITPOrPaMMUPOBaHUS.

Ilpouedypa — 510 HesaBUCHMasi MEHOBAaHHAsS YacTh MPOrpPaMMEBI, KO-
TOPYIO TTOCJIe OMHOKPATHOTO OMUCAHWS MOXKXHO MHOTOKPATHO BBI3BIBATH IO
VMEHU.
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Caedoeanue — TUTI BBIYMCIIUTEIHLHOTO mnponecca, Koraa JIEVICTBUSI BbI-
HOJIHAKOTCA CTPOro B TOM IMOPAAKE, B KOTOPOM 3aIllnMCaHbI. OﬁpaayeTCﬂ I10C-
JICAOBATEJIbHOCTBIO ,I[CﬁCTBI/IfI, CJIeayromunx OAHO 3a APYTUM.

Cmpykmypa danHbix — 3TO TIpOTpaMMHasl €MMHUIIA, TTO3BOJISIONIAsS Xpa-
HUTb U 00pabaThIBaTh MHOXECTBO OJHOTUITHBIX U/WIN JOTUYECKU CBSI3aH-
HBIX JaHHBIX. JJIsT moOGaBIeHMS, TOMCKA, U3BMEHEHUS U YIAJICHUS TaHHBIX
CTPYKTYypa AaHHBIX MPEIOCTaBIsSIeT HEKOTOPhIM HaObOp (YHKIIMIA, COCTaB-
JISSIOIIUX MHTepGhEeC CTPYKTYpbl JAHHBIX. B BBIYMCIUTEIBHOW TEXHUKE
JaHHbIe OOBIYHO OTJAMYalOT OT mporpamM. [Iporpamma siBisieTcsi HAGOpPOM
WHCTPYKLIMI, KOTOpbIE NETAaIM3MPYIOT BBIYMCACHUE WM 3amady, KoTopas
MPOU3BOIUTCS KOMITbIOTEpOM. [laHHBIE — 3TO BCE OTJIIMUYHOE OT MPOrpam-
MHOTO KOJa.

Tun nepemennoii — onpejensieT 00beM ONEepaTUBHON MaMSITU, BblIesie-
MOI1 oI XpaHeHWe TIepeMEHHOM.

TIpancasmop (aHTA. translator — TIEpeBOTYMK) — 3TO IIpOrpaMma-Tie-
peBomunK. OHa mpeoOpasyeT IIporpaMmy, HallMCaHHYI0 Ha OTHOM U3 SI3BbI-
KOB BBICOKOTO YPOBHSI, B IIPOTPaMMY, COCTOSIIIIYIO M3 MAIIMHHBIX KOMaH]I.
TpaHCISITOPHI peanu3yIOTCs B BUIEC KOMAUASMOPOS VT UHIMEPNPemanopos.
C TOYKM 3peHUs BBITIOJIHECHMST PaOOTHl KOMITUJIATOP M MHTEPIIPETAaTOP Cy-
IIECTBEHHO Pa3InJyaloTCs.

Iuxa — TUI BBIYMCIUTEIBHOIO Mpollecca, KOoraa MeMCTBUSI TTOBTOPSI-
IOTCSI MHOTOKPATHO T10 OIHUM M TE€M XK€ MaTEeMAaTUYECKHUM 3aBUCUMOCTSIM.
OO0ecneynBaeT MHOTOKPAaTHOE BBIMOJHEHUE HEKOTOPOH COBOKYITHOCTHU
NIEUCTBUI, KOTOPAs HA3bIBAETCS TEJIOM LIMKJIA.

Iuka ¢ napamempom — BBITIONHSIETCS TEJIO IIUKJIA JUTSI BCEX 3HAUCHUIA
HEKOTOPOI MepeMeHHOI (MapaMeTpa IIMKJIa) B 3aJaHHOM JIMara3oHe.

IIIHC/I € nocmycaoguem — TC€JI0 MKIIa BBIMMOJIHACTCA O TEX ITOP, ITOKa He
8blnNoAHUMCA YCIIOBUE.

Iuka ¢ npedycaosuem — TeJ10 NUKIIA BITOJHSIETCS 10 TEX MOP, MTOKA 8bi-
noaHsemcs yCIoBUe.

H3vix npoepammupoeanus — 1rpaBujia NpeacCTaBJICHUA JaHHbBIX U 3aIIUCHU
AJITOPUTMOB UX 06pa6OTKI/I, KOTOPbLIC aBTOMATU4YCCKU BBITTOJIHAIOTCA DBM.
B Gonee a6CTpaKTHOM BUOC A3bIK MIPOrpaMMUPOBAHUA ABJIACTCA CPEACTBOM
CO3JaHMA MTPOrpaMMHBbIX Mozeseil 00beKTOB U SIBJICHUI BHELLIHETO MuHpa.
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