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Jlezxo ckazame, 0a He J1€2K0 00KA3amb.
Hocnosuuya [1]

Berynienue

Hacrosmme  MeToAWyeckue — yKa3aHWs ~ NpENHA3HAYCHBI  CTYJICHTaM,
M3y4aloUIMM  OCHOBbI ~MPOrpaMMHpoBaHus. B HeM coGpaHbl 3axaum
nmpeasiaraeMble CTyAeHTaM B KOHIE JIeKOIHH B KadecTBe HeOOJbINHX
3aaHuii Ha 5-15 MHHYT ISl TPOBEPKH YCBOEHHUsI TEKYIIero mMarepuasa.
CTylneHThl BBIMONHSIOT 3TH 3aJaHUs MUCBMEHHO. MakcUManbHBIN Oamr 3a
NpaBWJIbHO BBINONHEHHOe 3amanue paBusercs 10. K kaxgomy 3amaHuio
MPUBEACHBI TAK)K€ HEKOTOPHIC TCOPCTUYECKUE IOJIOKCHUS, KOTOPBIC JOJIKHEI
MOMOYb CTYJEHTY MpPU OTBETE Ha BOMPOCHL. [IJIsi KaXJIOro 3afaHus MPHUBEICHO
pellleHHEe OJHOr0 KOHTPOJBHOTO BapwaHTa. HaOopel BOMPOCOB MMOm0OpaHEI
TaKUM 00pa3oM, 4TOObI yuecTh CrelH(UKY MOJArOTOBKU CTYIEHTOB TEXHHYECKOM
KadeApsl, T.c. BBHIPAOOTKHA HABBIKOB IPOTPAMMHOHN pealn3alid YHCICHHBIX
anroputMoB. [Ipu oTOope 3amanmii OblIa HCTIOTB30BaHA TUTEpaTypa [2-4].

[Ipennonaraercs, 4TO Ha MPAKTHIECKUX 3aHATUSIX CTYJCHTHI IIPOXOJSAT TECTHI
U OUIYT nporpamMmbl (caliT kypca Ha moprane HTY «XIIH» umeer agpec
http://dl.kpi.kharkov.ua/tkf/tkf3p/default.asp). Ilpu pabGore wmcHONB3yeTCS
peliTHHIOBasl CHCTeMa ONEeHKH 3HAHWH CTyaeHTOB. CyThb 3TOHl cHucTeMbl
cremymoomas. B Hacrosimee Bpems, Uil CTYyJCHTOB Kaelpbl TEXHHYECKOH
kproduznkn HTY «XITW» pazpaboTaHsl TeCThl Ha Kaxka0e 3 15 mpakTHYecKux
3aHATUNA. B KaX0M M3 3THX TECTOB CTYJIEHT JOJDKEH OTBETUTh Ha 15 kapToyek
u3 40-120 BO3MOXHBIX. 3a KaXAbl MpPaBUNBHBEII OTBET B TECTE CTYICHTY
Haumciasgercs oguH Oawl. B Hauame cemecTpa CTYAEHTY NMPEAOCTaBIISIOTCS BCE
3aJaHusl Ha COCTaBJICHHME O00sS3aTeNbHBIX NporpamMM. Bce cryneHdeckue
HpOTpaMMBbl OIICHUBAIOTCSl OJWHAKOBO — 1O 15 0amiuoB 3a KaXKAyl0 YCIEIIHO
ClaHHyl0 nporpamMmy. Takum o00pa3oM, MakCHMalbHOE KOJMYECTBO OaJlIoB,
KOTOpOE MOXET HaOpaTh CTYIEHT B TeUeHHE cemecTpa, paBHseTcs 600. Jotst
CTHMYJIMPOBAaHUsI PaBHOMEpHOW paboThl CTY/IEHTOB B TEYEHHUE CEMECTpa,
CTyIIeHT 00s3aH caaTh TecT (HaOpaTh He MeHee 5 0ayuloB) M OTYHTATHCS 3a
HalMCAaHHYI0 TpOrpaMMy B TEYeHHWE JBYX Hedeldb C MOMEHTa Hadaia
BBIIIOJTHEHHUSI COOTBETCTBYIOWIETO 3afjaHus. EciM CTyZeHT HapymiaeT 3To
MPaBHUJIO, OH MOJTy4aeT mrpadHble -5 6aIoB (3a TECTHI U TPOrPaMMy OTAENBHO).
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CTyneHT UMeeT MpaBo MPOXOAUTH JTIO00H TECT MPOM3BOIBHOE YHCIIO pa3. s
MOJIyYeHHs] MaKCHUMalbHOro Oajuia 3a pa3padOTaHHYIO MPOrpaMMy yYaluics
JOJDKEH YCTPAHUTh BCE 3aMEUYaHNUSI.

OO1mee koiauyecTBO 0aioB, HaOpaHHBIX CTYAEGHTOM B TEUYEHHE CEMECTpa,
CIIy’KUT OCHOBAHUEM JAJISI OTY4YEHHS UTOTOBOH OLICHKH!

Bamier Orenka Bamier O1eHka
600-540 5 479-420 3
539-480 4 419-360 2

1. JEKIOHASA Ne 1
9TAIIbI PABPABOTKU ITPOI'PAMMBI. AJI'OPUTMBI 3TAIIbI PASPABOTKHA
MIPOI'PAMMBI. AJITOPUTMBI U AJITOPUTMU3ALIUSA. COCTABJIEHUE
KOHKPETHOI'O AJITOPUTMA. PABOTA B MHTETPUPOBAHHOM CPEJIE
TURBO PASCAL.

1.1. UneHTuuKaTOPHI, YHCIA, CTPOKHU

Unentudpukarop — uMs J10O0r0 OOBEKTa MPOTPaMMBI - MOXET BKJIHOYATh
OykBbI, TTHPPE ¥ CHUMBOJI TomYepkuBaHUA. L[uppbl MOTYT MpHCYTCTBOBATH B
mo00# mo3uiuu, kpome mepBoil. CHMBOJ TOJYCPKUBAHUS MPHPABHUBACTCS K
Oykge. /nnHa uaeHTHdUKATOpa MOXKET OBITH JIFOOOH, HO 3HAUUMBIMU SIBJISTFOTCS
TONBKO TeEpBBIC 63 CHMBONA, W TO ATHM CHMBOJIAM BCE HICHTU(UKATOPHI
JIOJDKHBI ~ OBITh  YHUKaIbHBIMH. [IpommcHBle ©  CTpOYHBIE OYKBHI B
UICHTH(QHUKATOPAX, YACAX U CIIYKCOHBIX CIIOBAX HE PA3IUYAIOTCS.

He paspemaercs B s3pike Ilackamb HCMONB30BaTH B KAa4eCTBE WMEH
CIIy’)KeOHBIC CJIOBAa M CTaHJAPTHBIC MMEHA, KOTOPHIMH HAa3BaHBI CTaHIAPTHBIC
KOHCTAHTBHI, THIIBI, IPOLEAYPHI, GYHKINU U (Haiiibl.

JUiss  yiydiieHus HArJsIIHOCTH MPOTPaMMBI B HEE MOTYT BCTaBIISATHCS
npobensl. 1o xpaitHel mepe, OquH MPOoOeN TpeOyeTcss BCTABUTh MEXIY JABYMSI
MOCJIEIOBATEIILHBIMA MMCHAMH, YHCIAMU WM CIYKCOHBIMH U CTaHIAPTHBIMU
nMeHamMu. [IpoGensl Henb3s WCHOIB30BAaTH BHYTPHM MMEH W umncen. [Ipumepst
uMeH s3bika [lackans: A b12 rlm SIGMA gamma 180 86

Benrepckas HOTaIUs OCHOBBIBAETCS Ha CIEAYIOMINX MPHHINTIAX:

e KMCHA TMCEPEMCHHBIX M (QYHKIHMHA JOJDKHBI COJACpkKaTh mpedukc,

OIMMCHIBAIONINN X THII;



® yYMEHa MEePeMEHHBIX U (DYHKUUI 3alUCHIBAIOTCS MOJHBIMU CIOBAMHU
WINA CIIOBOCOYCTAHUSMHU WM WX COKPALICHHUSMHU, HO TaK, 4TOOBI IO
MMEHH MOXKHO OBLIO MOHSATh Ha3HAYCHHE IMEePeMEHHOW WJIM JeiicTBHE,
BBIMONTHSAEMOE () YHKIIUCH.
IIpedukchl 3anmchIBalOTCS MadbIMU OyKBaMH, IepBasi OyKBa KaKJOTO CJIOBa
- 3armaBHas, TPeUKCHl M CIIOBA 3alKCHIBAIOTCS JIMOO CIUTHO, JTUOO dYepe3
CHUMBOJ _ (IOJYEPKUBAHHE).
Juis s3pika [lackanbe MOTryT OBITH PEKOMEHIOBAHBI CIICIYIONINE MPEHUKCHI
JUISL CKJISIPHBIX TIEPEMEHHBIX U (DYHKIIUIA:

by Byte e Extended

sh Shortint c Comp

i Integer ch Char

w Word b Boolean

1 Longint p Pointer

r Real X,y  KOOpIMHATHI CHMBOJIA HJIH
si Single TOUKHU HA DKPaHe

d Double

JUis BeNMYMH CTPYKTYPUPOBAHHOTO THUIA MOTYT OBITh HCIIOJIB30BAHBI
cienyromnme mpeQuKch:

a Array re Record
s String f File

sz Stringz t Text

se Set

Yucna B s3bike Ilackalb OOBIYHO 3aIHUCBHIBAIOTCS B JIECATHYHON CHCTEME
cuncieHus. OHU MOTYT OBITh LENBIMH U JCHCTBUTCILHBIMU. [10JIOKUTEIBHBIN
3HAaK YuciIa MOXeT ObITh omymieH. llemble 4ucna 3amucheiBaoTcs B GopMme 0e3
JIeCSITUYHOM ToukH, Harpumep: 217 -45 8954 +483

B s3eike Turbo Pascal mmeeTcsl maTh CTaHAAPTHBIX THUIIOB IEIBIX YHCEN,
XapaKTEPUCTHKH KOTOPBIX MPUBEACHBI B TaduIe 1.1.

Tabmuna. 1.1 — Ilenble THIIBI JAHHBIX.

Tum Jmamna3zon 3Ha4eHUH Tpebyemas
namsTh (0air)

shortint ~ -128 .. 127 1
integer  -32768 .. 32767 2
longint ~ -2147483648 .. 2147483647 4
byte 0..255 1

2

word 0..65535

Jst GbICTPOi pabOTHI € LEIBIMH YUCIIAMU ONPEICIICHBI POy PhI:
inc(x) — yBemUUMBaeT 3HAYCHHUE IIEPEMEHHOM Ha 1.
inc(x,n) — yBeIM4YMBaET 3HAUECHUE TIEPEMEHHON Ha 7.
dec(x) — yMeHbIIIaeT 3HaYCHUE TIEpEeMEHHOI Ha 1.
dec(x,n) yMeHBIIaET 3HAYCHHUE NICPEMEHHOI Ha 7.
Pesynbrar BRIMONHEHUS (YHKIWH MPOBEPKH IEIOW BEIMYUHBI HA HEYETHOCTH
odd(x) nmeeT 3HaYeHWE WCTHHA, €CJIM ApPIyMEHT HEUYETHBIH, M 3HaYEHUE JIOKb,
€CJIM apryMEHT YETHBIM.

JlelicTBUTENbHBIC YHCIIa 3aMMCHIBAIOTCS B (pOpME € IECSITUYHON TOYKON HIIH
B (hopMe C UCIIOJIF30BAaHUEM JACCATHIHOTO MOPSIIKA, KOTOPBIA H300paxkaeTcs
oyksoii E: 28.6 0.65 -0.018 4.0 SE12 -1.72E9 73.1E-16. B si3pike Turbo Pascal
MMEEeTCS IIATh CTAHAAPTHBIX THIIOB BEIIECTBEHHBIX YHCEN, XapaKTePUCTUKA
KOTOPBIX IIPUBEJICHBI B Taduue 1.2.

Tabmuma. 1.2 — BemecTBeHHbIE TUIIBI JaHHBIX.

Tun Jlnana3on 3HaueHUH KommaectBo mmdp Tpebyemas
MaHTHCCHI namsTh (Oaiir)

real 2.9e-39 .. 1.7e+38 11 6

single 1.5e-45 .. 3.4e+38 7 4

double 5.0e-324 .. 1.7e+308 15 8

extended 3.4e-4932 .. 1.1e+4932 19 10

comp -9.2e+18 .. 9.2e+18 19 8

IMackanp mgomyckaeT 3amuch IENBIX YUCET W (ParMEHTOB JCHCTBHUTEIBHBIX
gucea B (JopMe C MOPSAKOM B MICCTHAALATEPHUYHOW cucTeMe cuucicHus: $7F
$40 $ABCO

Crpoxu B s3p1ke [lackanb - 3TO MOCIeI0BaTEIHFHOCTh CHMBOJIOB, 3alIMCAaHHAS
Mexay anoctpodpamu. Eciu B CTpOKe B KavyecTBE COACPIKATEIHHOTO CHMBOJIA



HE0OXOMMO YIOTPEOUTh caM arocTpod, TO CIEeMyeT 3alucarh IBa armocTpoda.
IIpumeps! cTpok:

XTIN'

'Kadenpa rexHuueckoit Kppopusuku'

TIPOTPAMMA' 'AJI'"FTOTAHT'

Crpoka, cocrosiuias W3 OJHOTO CHUMBOJIA, HAa3bIBAaeTCsi KOHCTaHTOH. Jlis
BKJIIOUCHUSI B CTPOKY CHMBOJIOB, HE HMMEIOIINX (PU3MUECKOTO H300paXKeHUs,
ucnons3yerca ux ASCIl-kon ¢ cumBomom # mnepen HuMm. Ecnmu mexay
arocTpodaMu HET HU OJHOTO CHMBOJA, TO TaKasl CTPOKa HA3bIBACTCS HYJIEBOU
WY IyCTON CTPOKOIL.

1.2. 3aganue 1J1s1 KOHTPOJIA 3HAHUI

1.2.1. CoctaButh 1O TmpaBWiaM s3bIka [lackallb TPOCThIE TEPEMEHHEIE,
COOTBETCTBYIOIIME NIEPEUUCICHHBIM HIKE 00BbekTaM ([5,6]).

IIpumep pemenus 3aganus 1.2.1.

MarematiHueckuii OOBEKT: MPUBEAECHHbIH MATPUYHBIA 3JIEMEHT HEMPUBOIHUMOTO
TEH30pHOI0 oeparopa

(7|4l )

Wnentudukarop Ha sa3bike [lackanb

nljl_ak nj

BapuanTs! 3aganus 1.2.1.

1)  3j-cumBon {abc} 2) abc
3jm-cumBon Buraepa
apy

3) Kosdpdumuent Knebma-I'opgana 4) abc
6j- cumBon Buruepa J

ngbﬁ ef
5)  Koapduuuenr Paka W (abcd; ef’) 6) abce
9j- cumBon Burnepa <d e f
ghk
7) BexTop cOCTOSHUS C YTIOBBIM 8) Tensop Jlepu-Uusnura &,

MOMEHTOM j U IpoeKuuei m,n

[rm)
9  onuuom TerenGayspa Cf (%) 10) Ilomuuom I'ankenst BToporo

poma H”(x,)

11) CrpykTypHas KOHCTaHTa METO] 12)  Kosdduumenra aynra C, ;. n
KKP 4,
13) Koaddunuent Knebma- 14) MarpuvHble dJIEMEHTHI
Toprana ij;,- T'amuneTonnana H i
L =,
15) Tlocrosinnas Ilnanka 7 16) IlpucoenMHEHHBIC TOJMHOMBI

Jlexxaunpa B (x,)

17) Pazuyc s-it MT chepst RS, 18) OOMeHHO-KOPPETSAITHOHHBIH
noteHuuan V., (7))

19)  Marueron Bopa 1, 20) CaBur 4acTOT OCTOBHOTO
COCTOSHUS A,

21)  j-€ HEMPUBOJMMOE MPOCKTHOE 22)  Cdepuueckas rapmoHuKa Y,

TIPEICTaBICHUE TPYIIIHI
CUMMETPHHU BOJIHOBOTO BeKTOpa k

kj
an
23) KowmmiekcHas cepuyeckas 24)  AToMHas dJIEKTpOHHAS
c am
rapMoHuka Y, mwioTHocTh P (7))

25)  OOGbem snekTpoHHOI sueiiku Q,  26) @ymkumsa beccens 1-ro mopsnka
J1(x)

1.2.2. 3anumuTe TPaBHIIBHO 4YHCIA W CTPOKH, TEPEUUCICHHBIX HIDKE
3Ha4YeHUH pa3nuuHbix BenwdyuH ([7,8]). Ykaxkute HEOOXOAMMBIA TUI JaHHOTO
JUTS XpaHEHUS 3TOTO JaHHOTO.

IIpumep pemenus 3aganus 1.2.2.

[l1omaas OKEaHOB Ha 3eMIle KM paBHa
361 000 000

3ammck uncina Ha s3pike [lackans
361000000 nmm 361e6




Tun

longint uiu real

BapuanTs! 3aganus 1.2.2.

1)

3)

5)

7)

9)

11)

13)

15)

17)

19)

VY aenbHOE CONPOTUBIEHUE
amromMuausS B MKOM M paBHo 0,028

Temmneparypa KUTICHUS aTIOMUHHS

B °C paBHa 2300
Macca ComnHija B Kujiorpammax
paBua 1,989-10*°

[onTaBckast OUTBa MPOUCXOAMUIIA
B 1709 romy

XuMUUecKuil 3IeMeHT cypbMa
n300paxkaeTcs ¢ MOMOIIBIO
cuMBoia Sb.
[IpomomKUTENBHOCTD )KU3HN Ha
3emie B CEKyHIaxX
npuGnmsnTensHO pasHa 10"
Macca a5eKTpoHa B KHJIOrpaMMax
paBua 9,1-10~"

Muiist MeKTyHapOoIHast MOPCKasi B
KuioMeTpax pasHa 1,852

Yucno KBUHTHILTHOH paBHo 10"

PuMckoe npecTaBiIeHne YUCIia
2005 3amuceiBaeTcst kKak MMV

2)

4)

6)

8)

10)

12)

14)

16)

18)

20)

Temmeparypa riaBieHus

amomutus B “C paBHa 658,3
Pamnyc ConHiia B MeTpax paBeH
6,9599-10°

UHCIEHHOCTh HACCIICHUS
Ykpauns! Ha 1991 Tox B
THICSYAX YCIOBCK ObLIIa paBHA
51875

Jlaypearom HoGeneBckoit
npemun 1o gusuke B 1978 romy
CTaJl COBETCKHIA aKaJJeMHUK
Kammmna IT.J1.

AToMHasi Macca 30J0Ta paBHa
196,9665

Bpewms, 3a koTopoe onaercst
MBUIBHBIH ITy3BIPh B CEKYHIaX
pasro 107

Macca atmocdepst 3emiu B
KuorpamMax pasa 5,1-10'
[pucraBku st 00pa3oBaHUs
KPaTHBIX M JONBHBIX €INHHII
Mera U (peMTOo paBHEI
cootsercraenHo 10° n 1077
MexayHapoIHOE COKpAIlCHHE
JUTS €AWHUIL JaBICHUS
3amuchIBacTCs Kak Pa
Ha3Banue kocMuueckoro
KOpabJisi, Ha KOTOPOM JIeTaa
mepBast )KeHIINHA-KOCMOHABT

Tepemkosa B.H., Ha3biBasics
Boctok 6
21) [Hara [IpaBocnaBHoii [Tacxu B 22) IMluporta reorpadudeckoi
2006 rony pasHa 23.04 KoopauHaThl MapcuaHckoi
BIIAAWHEI B THXOM OKeaHe paBHa
11°19°¢c
23) BpewMms ocHOBaHUS 3aMOBEAHIKA 24) MexayHapoIHBIH HOMEPHOMN
Ackanust Hoa 1919 3Hak a7 Kanazapl 3anuceiBaercs
kak CDN
25) CrhekrpanbHblii Ki1ace 38e3161 - 26) 1 nomanuHas cuiia B KMJIOBaTTax

IenTaspa co3ezaus LlenTtasp pasHa 1,3596221

3anuceiBaeTcsa kak B1 11

2. JEKIIUA Ne 2
BBEJEHME SAA3bIK IPOI'PAMMMPOBAHUSA TURBO PASCAL AJI®ABUT
A3BIKA. CTPYKTYPA ITIPOI'PAMMBI. TUIIbI JAHHBIX. BBIPA’KEHUA.

2.1. ApudmeTnyeckue BbIpaKeHHs

BripaxkeHne — 3T0 CHHTAaKCHYECKasi eIMHMIIA S3BIKA, ONMPEICIAIomas Crocod
BBIYUCIICHHS HEKOTOPOTO BEIpaKeHUs. BrlpakeHue B s3bike  [lackanb
(dopmupyeTcss B COOTBETCTBHUH C PSOOM IPaBWI M3 KOHCTAHT, MEPEMCHHBIX,
(hyHKIHI, 3HAKOB OMIEPAIUil U KPYTIIBIX CKOOOK.

Kpyrnbie ckoOkn MCTIONB3YIOTCS IS 3aKIIOUEHISI B HUX YaCTH BBIPaKEHUS,
3HAYCHUS KOTOPOH HEOOXOAMMO BBIOJHHTH B IEPBYIO OYepelb. B BhIpakeHHH
MOXKET OBITh JI000€ KOJMYECTBO KPYIJIBIX CKOOOK, MPHYEM KOJIHYECTBO
OTKPBIBAIOIIMX  KPYTJIBIX CKOOOK JOJKHO OBITh  PaBHO  KOJHYECTBY
3aKpPBIBAIONINX KPYTIBIX CKOOOK. YacTH BBIpaKeHHUH, 3aKIIOYCHHBIC B KPYTIIbIE
CKOOKH, JOJDKHBI OBITH TUOO HEMEPECEKAIOIMIUMUCS, THOO BIOKEHHBIMH JPYT B
Apyra.

Brrunciienue 3HaYCHUN BBIPAXKCHUI BBITOTHICTCS B OMPEICIICHHOM MOPSIIIKE.
Haunnaercst BEIYMCIIEHHE C ONpPEAETICHNS IEPEMEHHBIX H KOHCTAHT, BXOIAIINX B
BhIpakeHHe. JlanmpHeWInue NeHCTBHS BBINONHSAIOTCS B COOTBETCTBHH C HX
npuoputeramu (tabmuia 2.1). B mpegemax OIHOTO W TOTO K€ TPHOPHUTETA
JICHCTBUS HE 00s3aTEIbHO BEHITIONHSCTCS CJIEBa HANMPaBo. B IENsx onTUMU3AIKN
MIPOTPaMMBbI KOMIFJISTOP MOKET HAPYIIUTH STOT TMOPSIOK BEIUHACICHUS.

10



Tabmuua. 2.1 — [IpuopureTsl AelCTBUIT IPY BBIYNCICHUN BBIPOYKCHUH.

log, N

lgleoglolen—x; log, N =——

I'pynma Tun geiicTBus Ornepanuu Wim JIeMEHTHI

BrruncineHus B KpyTiTbIX CKOOKax 0

2 Brruncienue 3HaueHui QyHKIMHA OyHKIUN

3 YHapHbIe ONepayu (@,not, yHapHBIH +, yHapHBIE -
4 Onepauuy TMIa YMHOXKEHUS * /, div, mod, and, shl, shr

5 Onepanuy THIA CIIOKEHHS +, -, or, Xor

6 Onepauuy OTHOLICHHUS =, <> < <<=, >=1in

B s3wike [lackanp cymiecTByeT psia 3apaHee pa3paOdOTaHHBIX MOIIPOTPAMM-
(byHKIMH, KOTOpPBIE MOXKHO  HCIONB30BaTh KaK  TOTOBBIE  OOBEKTHI
Apupmernueckne GyHKIIH MOKHO UCTIONB30BATh TOJIBKO ¢ BETHYMHAMH IIETIOT0
W BEIICCTBCHHOTO THUMA. VX mepedeHs MpuBeicH HUKe B Tabnue 2.2.

Tabmuua. 2.2 — Apupmernueckue QyHKIHH.

In10 " log,a

oV = pyinx
pi 3HayeHHE BETUUNHEI BemecTBeHHsIi

7 =3.1415926535897932385
round(x)  OxpyrieHHE apryMeHTa A0 IEJI0ro emnoe

3HAYCHUS
sin(x) CuHyc apryMeHTa, sin x BemiecTBeHHBII
sqr(x) KBajpar aprymeHra, x CoBITaaeT ¢ TUIIOM X
sqrt(x) KBaapaTHBIi KOPEHb apryMenTa, v x Bemectsennblit
trunc(x) OTtOpackiBaHre APOOHOHN YaCTH YHCIIa emnoe

Oyukuuss  Haznauenue Tun pe3ynbrara
abs(x) AOcomIoTHOE 3HaYEHUE apryMeHTa, x| CoBriazaer ¢ TUIOM X
arctan(X)  ApKTaHTEHC apryMeHTa BemecTBeHHbBIH

Ecmu x>0, To arccos x = arctg(

Ecm 0<x<1, 10

arcsin x = arctg(

Apudmernueckue omepanyi MPUMEHHMBI TOJBKO K BETHYWHAM LENBIX U
BCIICCTBCHHBIX THIOB. VX MOXXHO pa3leluTh Ha YHAapHbIC W OWHApHBIC
ormepanuu. B s3pike Ilackamp OTCYTCTBYeT orepaiisi BO3BEICHHS B CTEIICHb.
ApudmeTrnueckrue BBIpAKCHHUS, KaK W BCE OCTANbHBIC KOHCTPYKIHHU SI3BIKA
MIPOTPAaMMHUPOBAHUS, BBOAATCS C KIABHATYPHl MOAPSAN, OAWH psn. buHapHBIE
apu(MeTHYeCcKre OTIepalliy U X 3HaKH NMpUBEeHBI B Tabuuie 2.3.

Tabmuua. 2.3 — Apupmernueckue onepanum.

3nak  Omnepanus Tun onepanaoB Tun pesynbrara

+ Crnoxxenue Lensie Henprii
XoTs OBI OIVH BEIECTBEHHBIN  BelecTBEHHBIN

- Brrunranue Lensie Henprii
XoTs OBl OIVH BEIECTBEHHBIN  BelecTBEHHBIN

* YMHOXEHHE Lensie Henprii
XoTs OBl OIVH BEIECTBEHHBIN  BelecTBEHHBIN

cos(x) Kocunyc aprymenra, cosx BeuiectBeHHbIi
exp(x) DKcrnoHeHMANbHas QyHKIWMSA, € BemecTBeHHbIN
frac(x) JpoGHast uacTh uncia, {x}=x—|x| BemectBeHHbIi
int(x) Hemass wacte uncna x (Hawboubliee IeN0¢  BeliecTBeHHBIH

YHUCIIO, HE TIPEBBIIIAIONIEe X), [X]

In(x) Harypasnshbiii torapudm, Inx =log, x BewiecTBeHHbII

/ Jenenue Ilennie mm BelecTBEHHBIE BemecTBennsIit
div Jenenune Iensie Ienprit
EJTBIX YUCEIT
mod  OcraTok ot Lensie Henprii
JIEICHUS

LOCJIbIX YHUCCIT
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B ornepanuAax ACJICHUA JCTUTEIb HE TOJDKCH PAaBHATHCA HYIIIO.

2.2. 3apanue 1JIs1 KOHTPOJIS 3HAHU T
3anmcaTh B BUJE NPOCTHIX apU(PMETHYECKUX BbIpaXeHHH s3bika Ilackanb
cleyromue anreOpandeckrue BRIPasKeHHS.
IIpumep pemenus 3aganus 2.2.
MaremaTudeckas Gopmyiia

4/0,0792(sin 1+ cos 1)
2,15312,7621g4

Bripaxxenue Ha si3bike [lackann
exp(In(0.0792*(sin(1)+cos(1)))/4)/(2.15*exp(In(sqr(12.76))/3) *sin(4)/cos(4))

BapuanTsr 3ananus 2.2.
D a) 0,754/0, —%%/Z 2) a) 47025 _(2\/5)41/3%4

0) Cos(2arctg% + arctg %)

L In 2 1
6)1002 %)

3) 0oy 4) o 51531436 1n2
a)86,9 4 +(20,3j 24,388,734 (¢* —¢7?)

6)49'7182 4 57le4 6) sin(arcsin% +ar cos%)

5) 1 3 2 6) 2) cos5 N sinl
2)22,5 2 —7,5[ 4*/2,87} cosl 4-J11 3447
R 0) Z(arcsin El + arcsin Ej In3
6)— lg(l,6‘/1’_2 e3) 13 13

7) 41248576 sin4 8) = (1
(1,842)*3/673 8 cos 8 a)| 0,027 _(Ej In3

6) 1g(%/§%)—%

6) 3sinl+cosl

13

9)

11)

13)

15)

17)

19)

21)

14

s 25+1/136

a)
0,00034

0) arctg(cos% +cos 2?”) In5

a) i/7,002%/07—1+%(e2 +e?)

0)In 3(005 1 cos 3—”)
5 5

a) 3\/4,2013\/0,1+2—%(e2 +e?)

0) sin(% arctg(— %) In 5)

3,78(e* — &)

VB

0) (In3) sin{% arcsin(—

22
T)}

Y \/12,4e +0.6¢73/0,0548

0,389(In3+sin1)

NER NE)
0) tg| Sarctg — — — arcsin —
)g{ WEETTTY 2

a) %/79,8361n3 —4/156,374 In5
0)

(tg4) 005{3 arcsin g + arccos%}

2) 0,171 log, 5+ 2,526 log; 7

arccos \/zfar CcoSs J€+l
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0) (tg6)e[

10)

12)

14)

16)

18)

20)

22)

2) 2,5913/0,0836

1,147(e* +e72)
6)3/-1g0,8:g4
a) Y10+ 9101g1
3
6) (1 + 51/1g20)ﬁ

4-0,0186>

T 40
a)\/a_\/ﬁtg
6)sin((1+3/1g3)*)

log, 5v5 —i/glog3 5

a
) 1-0,1845(sin1+ 2cos1)

_ 1 4
6) e >ctg| —arccos(——
)e cg{z ( 7)}

1,592% . 4/0,0896
a) ———=sin3+—-———cos3
30,382 0,5348

0) & sin(3arctg\/§ +2 arccos%j

0,2073
a) 1 sin4—£cos4
3 19

—4{arctg(3+2‘ 2)—arctgg}

a)log 3,3—2(§/0,6)* e

6)lg2e



.4
arcsin— +
5

6) (1g4)cos| arcsin% n

. 16

arcsin—

65

23) 256" sin2+5,5%3 sin3 24) @)
a 0,461 _: 0,356
B (3e)71 sin2.3 0,461 sin3-0,356 cos3
1 l—lg%
arccos(— 7) - 6) (tg4)99*

6)%1n2+sin

13
arccos(——
17

25 2)(02731n3)"7 26) N {12347 In2

0) arctg((sin1)Iny/In3) 1,1243/0,024 cos 1

0) arcsin{— % (arctg2 + arctg3)}

3. JIEKIIAA Ne 3

HUCIIOJITHAEMBIE OIIEPATOPBI IPOCTBIE U CTPYKTYPUPOBAHHBIE
OHNEPATOPBI. YCJIOBHBIE OIIEPATOPBI. OIIEPATOPBI IIUKJIA.

3.1. Jloruueckue onepanuu

CrangaptHblil oruueckuil tiun boolean (pasmep — 1 Gaiit) mpeacraBisieT
cOoOOW THN MaHHBIX, JIOOOH 3JIEMEHT KOTOPOTO MOXET NPHHHAMATH JIMIIb JBa
3HAYCHUS: frue U false.

Jlornueckue omepanyy TPHUMEHSIOTCS K BEIHMYMHAM JIOTHYECKOTO THIIA,
pe3yibTar onepauMd — TOXE Jormdeckoro tuma. lMmeercs oxHa yHapHas
Jorudeckas omepanus not (oTpuianue) W Tpu OwHapHBIe omepanuu and (u),
(unm) xor (MCKIIIOYaromee 1in).

Tabnuna. 3.1 — Tabnua UCTUHHOCTH IS IOTHYCCKUX OTICPALIUii.

false false true false false false

false true false true true
true false false false true true
true true true true false

Onepanuyi OTHOWICHWS TpeIHA3HAuYCHBI U CPaBHEHWS JBYX BEIHYHH
(BeMUYUHBI JOJDKHBI OBITH CPAaBHUMBIX THIIOB). Pe3ynbTaT CpaBHEHUS HMEET
normaeckuii THI. Oniepanyy OTHOIICHUS CIIEAYIOIINE:

= PaBHO; <= MEHBIIIE HJIH PABHO;
< HE PaBHO; >= 0O0JIbIIIe WK PABHO;
< MEHBIIIE, > 0oJbIIIe.

3.2. 3aganne 151 KOHTPOJIA 3HAHUI

3.2. 3amucaTh MPOCTOE JOTHYECKOE BBIpAXKEHUE, MPUHUMAIOIIECe 3HAYCHUE frue
JUIIb B CIIydae, KOrJa TOYKa (X,)) HAXOIWTCS BHYTPH 3aIITPUXOBAHHON Ha
pucyHnke obnactu. Ha pucyHkax un300pakeHa OKPYXKHOCTb C €IHMHUYHBIM
pajmycoM i ofHa u3 mapabon y=x’, y=-x’, x=y".

IIpumep pemenus 3aganus 3.2.

McxonHblil pUCYHOK Jlornueckoe BbIpakeHHE Ha S3BIKE
ITackanb
AY (x*x+y*y<l) and (y>x*x)
X

x y not x xandy xory X xory
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25)

4. JEKIIUA Ne 4
CTPYKTYPUPOBAHHBIE TUIIbI JAHHBIX MACCHUBBI. CTPOKMU. 3AITUCH.
MHOKECTBA. ®ANJOBBII THII. COBMECTAMOCTH THIIOB.

4.1. IpocTasi TuHelHAsI MporpaMmma
B nmporpamme, HamucaHHOW Ha CTaHIAapTe s3blka [lackanb, MOTyT
CIIEYIOIINE Pa3IeIb:
®  3aroJIOBOK IPOTPAMMBIL;
e  paznuen OObSBICHUS METOK;
e  paszen oOBbSBICHUS KOHCTAHT;
e  pa3zge’n oOBSBICHUS THIIOB,
e  pa3zge’n oOBSBICHUS IEPEMEHHBIX;
e  pa3zern OOBSABICHUS MPOLEAYP U PYHKIHUIA;
®  TeNo MporpaMmbl (00s3aTebHAs YacTh).
3aroJ0BOK MPOrpaMMbl COCTOMT U3 3apE3CPBHPOBAHHOIO CIIOBA program |
MMEHU TIPOTPaMMBI. 3aBepliaeTcs 3aroJIOBOK TOYKOW C 3amsaTol. Pazmeinst
JIOJDKHBI 00513aTENIFHO PACIoONaraTbCs B yKa3aHHOM MOPSIJIKE.
B s3p1ke Turbo Pascal mopsimok pa3menneHust pa3esioB MPOU3BOJIBHBIN, MOXKHO
CO3/1aBaTh HECKOJBKO OJMHAKOBBIX pa3lesioB. B moboM MecTe mporpammbl
MOYKHO HCITONIB30BATh JIMIIG 3JIEMEHTHI, KOTOphIe OBUTH ONpEAETICHBI paHee II0
TEKCTY MPOTrPaMMBbI WK SBIISIOMIACCS MPEIONPEICICHHBIMU JJICMCHTAMH S3bIKA.
Kpowme Toro, Turbo Pascal cymecTByer eme oguH pasaen — pa3fen oObsIBICHASA
UCIIOJIB3YEMBIX MOJTYJICH.
Temo mporpaMMbl HaUMHAETCSA CIOBOM begin, a 3aKaHUIMBACTCS CIOBOM end
CTOYKOM, KOTOpas SBISCTCS MIPU3HAKOM KOHI[A TPOTPaMMEI.
IIpumep mporpamMMBbl ISl BEIYUCIICHISI CyMMBI IBYX YHCEII.

program prim; {3a2010680K npocpammuol}
var {pazoen obvasneHUsI NepeMeHHbIX |}
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x,y,sum: real; {meno npoepammol}

begin {8b1600 3anpoca Ha 6800 uucen !
write(‘Beeoume uucnaxuy ’); {umenue 08yx uucen}
readln(x,y); {onpedenenue cymmol}
sum:=x+y, {6b1600 pesyromama,

writeln(‘Cymma wucen x u y pasna ,sum);
end.

Bce onepatops! si3bika [lackanbe MOXKHO pa30UTh HA JIBE TPYIIILL: TPOCTHIC U
CTPYKTYpHUpPOBaHHBIE.

IIpocTeIME SIBIISIIOTCSL TE€ ONEPATOpPBI, KOTOPBIE HE COAEpKaT B cebe Npyrux
oneparopoB. K HUM oTHOCSTCS:

e  omeparop MPUCBAUBAHUS,

e omeparop oOpamieHus C MPoIeaAype;

e  omeparop 0e3ycI0BHOIO nepexosa goto;

®  IIyCTOi1 oreparop.

C mnomompl0 omeparopa IPHCBaWBaHHUS NEPEMCHHOW WK  (QyHKIMH
MPUCBAaMBACTCS 3HAYCHWE BBIpaXeHWsA. [g 93TOro WCmomp3yercs 3HaK
MPUCBAMBAHUS =, CJIE€Ba OT KOTOPOrO 3alUCHIBACTCS WM TMEPEMCHHOW WU
(hyHKIHH, KOTOPOH IPHUCBAaMBAETCS 3HAUCHHUE, a CIIPaBa — BEIPAKCHNE, 3HAUCHUE
KOTOPOTO BBIYHCIISICTCS MEPEe]] IPUCBANBAHUCM.

Ilycroit omeparop He BBINOJHSAET HUKAKOTO JEUCTBUSI W HHUKAK HeE
oroOpakaercsi B mporpamMme. OH MOXeT IOTPeOOBaThCS Ul OCYIIECTBIICHHS
0e3yCIIOBHOTO TIEpexo01a.

JJis BBOJIa MCXOAHBIX TAHHBIX UCIOJIB3YIOTCS OMEPATOPHI IPOLIECAYD BBOAA:
read(al,a?,...ak);
readLn(al,a2,...ak),
readLn;

IlepBblii M3 HUX peanu3yeT YTCHUE k 3HAYCHUN HCXOMHBIX IaHHBIX W
MIPUCBaWBAHKWE JTUX 3HAUYEHUU TiepeMeHHbIM al, a2, ..., ak. BTopol omepartop
peanm3yeT uTEHHE k& 3HAYCHWIA WCXOJHBIX JAHHBIX, MPOMYCK OCTaJbHBIX
3HAYEHUH 70 Hayaja CJIEeAYIOIIeH CTPOKH, MPUCBAMBAHUE CUWTAHHBIX 3HAYCHUU
nepeMeHHbIM al, a2, ..., ak. Tperuii onmeparop peainu3yeT IpPOIYCK CTPOKH B
MCXOIHBIX JaHHBIX.

19

[Ipu BBOZEC MCXOAHBIX TAHHBIX HMPOUCXOAWT IMpeoOpa3oBaHHE M3 BHEIITHEH
(hopMBI TIpeACTaBICHUS BO BHYTPCHHIOK, OIMPEICISEMYI0 THIIOM MCPEMCHHBIX.
[lepemennsie, oOpa3yromrie CIHUCOK BBOAA, MOTYT MpHUHAAIEKATh IJHOO K
nenomy, THOO0 K JCHCTBUTEIBHOMY, JMOO K CHMBOIBHOMY THITy. YUTeHHe
WCXOIIHBIX JAHHBIX JIOTHIECKOTO THIA B s3bIKe [lackaip HETOMyCTHMO.

Onepatopsl BBOJA @pH YTCHUM 3HAYCHUH IEPEMEHHBIX [EIOTO H
JIEHCTBUTETFHOTO THIIA TPOITyCKAaeT MPOOEIBl, MpeANlIecTBYIOMmue Ynuciy. B 1o
K€ BpEMSl 3TH OIepaTropsl HE IMPOIYCKAIOT NPOOETOoB, MPEIIeCcTBYIOMNX
3HAYCHHUSAM CHMBOJIBHBIX TICPEMEHHBIX, TaK KakK IpoOeIsl  SBIAIOTCS
PABHOIIPAaBHBIMH CHIMBOJIAMH CTPOK. [IpuMep 3amucu onepaTopoB BBOJA!

var rv, rs: real;
iw, ij. integer;
che, chd: char;

read(rv, rs, iw, ij),

read(chc, chd),

3Ha4eHNS UCXOTHBIX JAaHHBIX MOTYT OTAETATHCA APYT OT Apyra MpodeaMu 1
Ha)KaTHEM KJIaBUII TaOYIISILUU U enter.

Jis BeIBOoma pe3ynbTaToB pabOTHl MpOrpaMMBI Ha JSKpPaH HCHOIB3YIOTCS
OIepaTophl:

write(al,a2,...ak);

writeln(al,a2,...ak);

writeln;

IepBbIit U3 3TUX OMEPATOPOB PeaM3yeT BBIBOJ 3HAYCHHU MEPEMCHHBIX al,
a2, ..., ak B cTpoky 5KpaHa. Btopoll omepaTop peamu3yeT BBIBOJA 3HAUYCHUH
HnepeMeHHbIX al, a2, ..., ak W nepexoj K Hayaiy ciueayrolei crpoku. Tperuii
OTIepaTop pean3yeT MPOITYCK CTPOKH U TIEPEX0]] K HaYaly CIEIYIOIeH CTPOKH.

ITepemenHble, COCTABIAIOIUE CIMCOK BBIBOJA, MOTYT OTHOCUTBCA K LIEJIOMY,
JIEHCTBUTETFHOMY, CHMBOJIBHOMY MM OyJIeBCKOMY THIIaM. B xadecTBe amemeHTa
CIIMICKa BBIBOJIa KPOME UMECH IEPEMEHHBIX MOTYT HCIOIB30BaThCS BRIPAKEHUS U
CTPOKH.

BrIBOJ KaXkII0TO 3HAYCHHUSI B CTPOKY DKPaHA MPOHUCXOIUT B COOTBETCTBUU C
LIIMPUHOM T10JIS1 BEIBOA, OIIPEAEIISIEMON KOHKPETHOM peanu3anuei s3bIka.

dopma mpencTaBicHUS 3HAUCHHWHA B IOJC BBIBOJA COOTBETCTBYET THITY
MIEPEMEHHBIX M BBIPAKCHHH: BEIMYMHBI IICJIOT0 THUIIA BBIBOIATCA Kak IIEJIBIE
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JIECSITUYHBIC YHCHa, ASHCTBUTEIBHOTO THIA - KaK JCHCTBUTEIFHBIC AECATHYHBIC
yucla C JCCATHYHBIM IOPSIKOM, CHMBOJBHOTO THIIA M CTPOKH - B BHUJE
CHMBOJIOB, JIOTHYECKOTO THIIA - B BUZE JIOTHYECKIX KOHCTAHT frue U false.
OnepaTtop BBIBOJA TO3BOJIACT 33JaTh IIMPHHY IOJS BBIBOJA JJI Ka)JIOTO
3JIEMEHTa CITUCKa BBIBOJIA. B 3TOM ciydae 3IIeMEHT CITMCKa BBIBOAA MMEET BHI
a:K, TIC @ - BBIPAKCHHUE U CTPOKA, k - BBIpaXKECHUE OO KOHCTAHTA IIEJIOr0
THTIA.
Ecnu BeIBOAMMOE 3HAYCHHE 3aHUMACT B IOJIC BBIBOJIA MCHBIIIE MTO3HUIUHI, YeM
k, TO mepexm STHM 3HAa4YCHHEM pacmojararoTcsa mpoOensl. Eciam BbIBomMMOE
3HAYCHUEC HE IMOMEIIACTCS B IIUPUHY MOJSA k, TO AJS ITOTO 3HAYCHUS Oyaer
OTBEJCHO HEOOXOAMMOE KOJHUYCCTBO MO3MIHUEA. ISl BEIMUMUH ACHCTBUTEIHLHOIO
THUIIA 3JIEMEHT CIIMCKA BBIBOAA MOXKET UMETh BUJ d.K: M, TIIE d - ICPEMCHHAS WU
BBIpa)KE€HHE ACHCTBUTENBHOTO THIIA, k - IIHPHUHA OIS BBIBOJA, M - YHCIIO IHpp
JPOOHOW YacTH BHIBOAMMOTO 3HAUCHWS. kK U M - BBIPAXKCHUS WIM KOHCTAHTHI
[esIoro THMa. B 3TOM ciy4ae HeicTBUTEIbHBIC 3HAYCHUS BBIBOAATCS B (hopme
JIECSITMYHOTO YHCIa ¢ QPUKCUPOBAHHON TOYKOM.
IIpumep 3ammcu onepaTopoB BEIBOJA!
var ra, rb: real;
ip,iq:integer;
br, bs: boolean;
cht, chv, chu, chw: char;
writeln(ra, rb:10:2);
writeln(ip, iq:8);
writeln(br, bs:8),
writeln(cht, chv, chu, chw);
4.2. 3aganue U1 KOHTPOJIsI SHAHUM
CoctaBuTh MporpaMmy Ha si3blke [lackanb Ui BBIYMCICHHS IO 3aJaHHBIM
(hopmymam.
IIpumep pemenus 3aganus 4.2.

IIporpamma Ha s3b1ke [Tackanb

program prim;
var

a,b,x,y,u,v: real;

begin
x:=12.650;
y:=-2.255;
u:=3.205;
v:=0.88;

a:=exp((x+y)*In(u)/2)-exp(In((x-1)/(abs(y)+1))/3),

b:=sin(2*arctan(sqri(1/v/v-1)));
write(a:12:5,b:12:5);
end.

HcxonHpie MaTeMaTHIeCKIE (POpMYITBI

X+y
x—1 .
,b=sin(2arccosv),

|y|+l

rae x=12,650, y=-2,255, u=3,205, v=0,880.

a=u ? -
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Bapuantsel 3ananus 4.2.

D a =27X1/x+§/m

x—

3 :
b=\e sinz

x=3,981 y=-1,625z=0.512

D=2 3y

sin’ z
|x—y’ 1+
X+y
b= .
e|X*y| + =

x=3,251 y=0,325 z=0,466

) a=4ﬁy+%/;—l

b= |x - y|(sin2 z+1gz)

x=17,421y=10,365z=0,828
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2)

4

6)

a:y{/H +ch3(y—3)

V4
y(arctgz ——
p=— 6

|x’+y2+1

x=-6,251 y=0,827 z=25,001

EL

a=—-
2
1+ + 2
2

b = x(arctgz + e Y

x=-0,222 y=3,325 z=5,541

x+1 x+X

y 2
= +
T3 2l
1
b=(x+1) sn:
x=1,625 y=-15,400 z=0,252




7) 8) 23 4
a=l+x+—+—+—
et 2003 4
a_1+x|y—tgz| b = x(sin arctgz + cos® y)
2 3 = = =
_ |y—x’ ’y—x| x=0,335 y=0,025 z=32,005
b—1+|y—x’+

—+—

3
x=2,444 y=0,869 z=-0,166
9 10
) X +72y ) a=y+ a 2
a=(1+y)—X i ya
yx—Z + > y+L
x°+4 y
_I+ch(y-2)
b ——x ., b — (1+ tg2 i)\/|y|+6
5 +sin” z 2
x=0,100y=-8,870 z=0,765
x=3,258 y=4,005 z=-0,666
I a= lg( e 4 x +zj 12) 2005()6—”)
6
a=—"2
35
h=x-1 42 l+sin2y
3 5 2
= = - 2
x=1,542 y=-3,261 z=80,005 hel4_2 .
3+
5
x=1,426 y=-1,220z=3,500
B e’y

14
N U NN
2y a

- x2+y2+2
l+xzy2

b = cos’ (arctg l]
z

x=3,741 y=-0,825 z=0,160

X

b= gz +1y
x=-4,500 y=0,750 z=0,845

15)

sin? 16 —
a= |cosx+ cos y|1+2 7 ) a= ln(y ‘/Hj[x —lj
22 304 2
b:1+z+7!+§ o b=sin2arctgz

¥=0,400 y=-0,875 z=-0,475 x=-15,246 y=4,642 z=20,001
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17) a= 10(%/;+xy+2)
b=arcsin® z + |x + y|
x=16,55y=-2,75z=0,15
19)

a= e|x7y| + |x - y’“y
b = arctgx + arctgz

x=-2,235 y=-0,823 z=15,221
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) X+ Y

_ - 5+4x

qa=—>

b=+ vx
b=e""" +arcsinv

x=47,8 y=-5,5 u=-2,3 v=-0,8

23) a=3ﬂx+‘\‘/m
bZME_(y+E)

x=37,15y=-12,55 u=20,12

25)

a=(Q2+y)—2
Vo

1+ y2
b= \/sinz arctgu + |cos v|

x=0,22 y=-6,72 u=10,05 v=0,35

18) 1
a =Sarctgx — ” arctgy

b x-i—3|x—y|+x2
|x—y’2+x2

x=-17,22 y=6,33 2=3,25
20)

v -3 2

X

a=

z

b=(y-—x)— 2"
d )1+(y—x)2
x=1,825y=18,225 z=-3,298

a=y"+yd+ly

v

22)

b=u+
i
u+

3
u+v
x=-0,85 y=1,25 u=-0,22 v=0,01

24) Xty
gm0
2

b= lg(i/; +lv+ 2)
x=3,255y=2,981 u=125,331

v=33,075
26) Xty 1
a=u? —3——
|y|+1

b =sin(2arccosv)

x=12,650y=-2,255 u=3,205
v=0,880

5. JIEKIUA Ne 5

NPOLEAYPHI U ®YHKIHUU ITPOUEYPA. ®YHKIUS. ®OPMAJIBHBIE U
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DOAKTHYECKHUE TAPAMETPBI. TAPAMETPbBI-3HAYEHUA. TAPAMETPBI-
NEPEMEHHBIE.

5.1. CTpyKTypHpOBaHHbIE ONIEPATOPHI

CTpyKTYpHPOBaHHBIMH SIBJISIIOTCS TAaKHUE OINEPATOPBI, KOTOPHIE COCTOST U3
Ipyrux onepatopoB. K HuUM oTHOCSTCS:

e  cocraBHOH onepatop (0110K);

e  YCIIOBHEIH omeparop if;

e  YCIIOBHBIW OIIEpaTop case;

e  ormeparop IHKJa repeat;

e omeparop uukia while;

e omeparop nukia for;

e  omeparop paboThI Ha 3anucsaMu with.

CocraBHO#i oniepaTop MpeacTaBiisieT co00i COBOKYITHOCTh MOCIEA0BATEIEHO

BBIMOJTHSAEMBIX OIIEPATOPOB, 3aKIFOYCHHBIX B OTICPaTOpHBIC CKOOKU begin u end:
begin

<onepamop 1>;

<onepamop 1>;

<onepamop n>
end;

On Tpebyercs B TeX cCiydasX, KOTZa B COOTBETCTBHH C IIPaBHIIAMH
[IOCTPOEHUSI KOHCTPYKLMH s3bIKA MOXXHO MCIIOJIb30BAaTh OJWH OIEPATOp, a
BBIMOJIHUTH HEOOXOAUMO HECKOJIBKO JCHCTBUI.

YcnoBHbI# onepatop if pealn3yeT  alrOPUTMHUYECKYIO  KOHCTPYKIUIO

PasBIIKA M HM3MEHSET IMOPSIOK BBIMOJHEHUS OMEPATOPOB B 3aBHCHMOCTH OT
MCTUHHOCTH WJIM JIOXKHOCTH HEKOTOpOro ycioBus. CylecTByeT [Ba BapHaHTa
orepaTopa

If S then A

Else B, {nonnas pazeunxa}

u

IfSthen A {yxopouennas pazsunxa}

B sTux oneparopax:

S — HEKOTOPOE JIOrUYECKOE BBIPAKEHUE, UCTUHHOCTH KOTOPOTO IIPOBEPSIETCS;

A — omepaTop, KOTOPbI BBITOJHSIETCS, €CIH BBIPaXKCHUE S HCTHHHO;
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B — omeparop, KOTOPHIi BEIIOTHIETCS, €CIIA BRIPa)KEHHUE S JTOKHO.
Tak ycioBHBIN omeparop if SIBISCTCS SAWHBIM TPEATIOKCHUEM, HU IEpe]

then, HU TIepen else TOUKY C 3alSATON CTaBUTH HENbB3sI (CMOTPH PUCYHOK 5.1).
1!

Puc.5.1- CTpyKTypHBIE CXEMBI YCIOBHOTO OTIepaTopa
if B then OP1 else OP2;

5.2. 3apanne N1 KOHTPOJISI 3HAHMIA

CocraBuTh nporpamMMmy Ha si3bike Ilackaib Uit BBIYHMCIICHUS 10 3aJaHHBIM
(hopMyaM ¢ UCTIONIB30BAHUEM ONIEPATOPOB BETBICHHUSL.
IIpumep pemenus 3aganus 5.2.

HcxonHpie MaTeMaTHIeCKIE (GOPMYITBI

_lal-1A|

a’+p?

1
e npu aﬁ>5

ﬂ:
|a +ﬂ|npu af S%

IIporpamma Ha s3b1ke [Tackans

program prim;

var

mu,alpha,betta,ab: real;

begin

writeln('Bgedume xosgpuyuenmor alpha u betta');
read(alpha,betta);

ab:=alpha*betta;

if ab> 0.5 then
mu:=exp(-(abs(alpha)-abs(betta))/(alpha*alpha+betta*betta))
else
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mu.:=abs(alpha+betta);
writeln('mu="mu:12:5," alpha*betta= "ab:12:5);
end.

BapI/IaHTbI 3amanus 5.2.
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6. JEKIIUS Ne 6

JUHAMUYECKHUE CTPYKTYPbI JAHHBIX YKA3ATEJIUA. CIIUCKU. CTEKH.

OYEPE/IU. JEPEBbS. PABOTA C IAMSTBIO.

6.1. OnepaTopsbl HMKJIA

OmnepaTop 1UKIA repeat OpraHM3yeT BbLINOJIHCHUC HHKJA, COCTOALICTO U3

J1000r0 YKCIa ONepaTopoB, C HEU3BECTHBIM 3apaHee YHCIIOM MoBTOpeHuit. Teo

IHKJIa BBIIIOJHACTCA XOTA OBI OJHWH pas. BLIXOZ[ 13 IUKJIa OCYHECTBIIACTCA IMPU
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HCTHHHOCTH HEKOTOPOTO JIOTHYECKOTO BEIpakeHHUs. CTPYKTypa 3TOTO oreparopa
CledyIoImas:

repeat

<onepamop 1>;

<onepamop 1>;

<onepamop n>
until S;

B at10i1 cTpykType omepaTopsl 00pa3yloT Telno IMKiIa, a S — JOTHYEecKoe
BBIp@XXEHHE, MUCTUHHOCTH KOTOPOTO MPOBEPSIETCSI B KOHIE KAXKIOW HUTepanuu
(cMmoTpu pucyHOK 6.1).

Puc.6.1— CTpykTypHas cxema, COOTBETCTBYIOIIAS OTIEpaTOPy
repeat OP until B;

OnepaTop 1UKIIa while OpraHmM3ye€T  BbIIIOJHCHUC OJIHOT'O oreparopa

HEM3BECTHOE 3apaHee YWCIO pa3. BpIXoH M3 LHUKJIA OCYIIECTBISICTCS, €CIIH
HEKOTOPOE JIOTHYECKOE BBIPAKCHHE OKAXKETCS JOXKHBIM. Tak Kak MCTHHHOCTh
JIOTUYECKOTO BBIPAXKCHUSI IPOBEPSIETCS B HAaYajIe KaKIO0W UTEpaLUH, TENO IIHUKIa
MOXKET HE BBITIOTHATHCS HU pa3y. CTpYKTypa orepaTropa UMeeT BHI:
while S do <onepamop>,

B »stoii cTpykType S — JNOrMYecKOe BBIPaXKCHHE, HCTUHHOCTH KOTOPOTO
MPOBEPSETCS B HaYaIe KaKIOW UTepannu (CMOTPH PUCYHOK 6.2).
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Puc.6.2— CtpykTypHas cxema, COOTBETCTBYIOIIAs OTIEpaTOPy
while B do OP;

Omnepartop LKA for OpraHU3yeT BBHINOJHEHUE OJHOIO OIepaTropa 3apaHee
u3BecTHOe yncio pa3. CyliecTByeT Ba BapHaHTa onepaTopa:
for param:=start to finish do <onepamop>, (wae yukia succ(param))
for param:=start downto finish do <onepamop>, (wae yuxia pred(param))

B a1ux oneparopax:
param — napamerp LHKJIa, IBISIOIIUIICS IepeMEHHON TTOPSAKOBOTO THIIA;
start (finish) — BBIpakeHHe, ompenessoniee HavyanbHOE (KOHEYHOE) 3HAYEHUE
napaMeTpa IHKIIa.

Brauasie paboThl 5TOro LUKIJIA BBIYUCISIETCS, U 3aIOMUHAIOTCS HaYaJbHOE U
KOHEYHOE 3HA4YeHWs MapameTpoB Iukia. Jlamee mapamerpy  LHMKIa
NPUCBAaMBAaETCs HadaJbHOE 3HA4YeHHe. 3aTeM 3HauyeHHE Iapamerpa IHKIa
CpaBHMBAeTCsl CO 3HAa4YCHHeM finish. Jlanee, moka napaMeTp LUKIa MEHBILIE HIH
paBeH KOHEYHOMY 3HAUCHHIO (IIEPBBI BapHaHT ONEpaTopa) WM OOJblIe WU
paBeH KOHEYHOMY 3HAueHHIO (BO BTOPOM BapHaHTE), BBIMOJHSICTCS OueperHast
UTEpaIys; B IPOTUBHOM CITydae IMPOMCXOAUT BBIXOA M3 Iukia. [Tocse Bexona u3
IIUKJIa TTapaMeTp OUKJIa CTAHOBUTCS HEOPEIeICHHBIM (CMOTPH PUCYHOK 6.3).

Puc.6.3— CTpyKTypHBIE CXEMBI, COOTBETCTBYIOIIIHE ONIEpaTOpaM KA
for P:=PN to PK do OP;

u

for P:=PK downto PN do OP;

[pumep. Oneparop nukna for C:='4"to 'Z' do OP;
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rae C - mepeMeHHass CHMBOJILHOTO THITa, 00ECIICYNT BBIMTOJIHEHHE Teja KA 26
pa3, a ympaensromas nepeMenHas C OyAeT NMPUHAMATh 3HAYCHUS BCEX OYKB
JATHHCKOTO ajdaBuTa.

6.2. 3aganue 1JIs1 KOHTPOJIS 3HAHU T

CocraBuTh mporpamMmy Ha s3bIke [lackanb JUIs IIPOBEPKH Pas3iIOKECHUH
COOTBETCTBYIOIIHHA (HYHKITHH.
IIpumep pemenus 3aganus 6.2.

Hcxonnpie MaTeMaTHIeCKE (GOpMyITBI

sinle_ﬁ+£_£+
X 357
IIporpamma Ha s3bike ITackans
program prim; xi:=1.0;
var fori:=1tondo
x,xi,f,sum. double; begin
in: integer; xi:=-xi*x*x/(i+1)/(i+2);
begin Sum: =sum+xi
x:=0.25; end;
n:=20; writeln(sum:15:8,f:15:8,abs(sum-f):15:8);
fr=sin(x)/x; end.
sum:=1.0;
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BapuanTsr 3amanus 6.2.

1) 2 4 6 2) 3
Y PR S S 1n(x+\/x2+l):x—lx—+
o2t 3 23
136 135y
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3) 2o X 4) in(x) 1y
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31

7. JEKIIUSA Ne 7
OPIAHM3ALMSI BBOJA-BBIBOJA CTAHJAPTHBIE IIPOLELYPBI U ®YHKIIUNA
JUISI BCEX THITOB. PABOTA C TEKCTOBBIMY ®ATJIAMM.
TUTTU3UPOBAHHBIE U HETUIIM3UPOBAHHBIE ®ATIBI.

7.1. MaccuBsbI

MaccuBbl  TIPEACTABIAIOT  COOOW  OrPAaHHYCHHYI  YIOPSIOYCHHYIO
COBOKYITHOCTh  OIHOTHITHBIX  BEJUYMH. Kaxmas ormenpHas BenWYHHA
Ha3bIBACTCSI KOMIIOHCHTOW MaccuBa. THI ~ KOMIOHCHT MOXET OBITh JIFOOBIM,
MPUHATEIM B s3bIke [lackamb, kpome aitoBoro Ttuma. TN KOMITOHEHT
Ha3bIBACTCs 0A30BBIM THUIIOM.

Bcs  COBOKYNMHOCTH KOMIIOHEHT —OMpeAenseTcs OJHUM uMeHeM. [l
0003HAaYCHHUST OTACIbHBIX KOMIIOHEHT HCIOJIb3yeTCsl KOHCTPYKIUS, Ha3bIBacMast
TIEPEeMEHHOM ¢ MHIEKCOM Wi ¢ uHaekcamu: A[5], Sfk+1], B[3,5].
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B xauecTBe MHAEKCA MOXKET OBITH MCIIONIB30BAaHO BEIpakKeHHE. THI MHIEKCOB
MOXKET OBITh TOJBKO HHTEPBAIBHBIM WM NICPEUUCIIICMbIM. J|eHCTBUTENBHBIA U
HENBIA THIBI HEJOMyCTUMBI. VIHAEKCH MHTEPBAJBHOTO THIIA, JUISI KOTOPOTO
0a30BBIM SIBIISICTCS LIENBIA THUI, MOTYT NMPHHUAMATH OTPHUIIATEIbHEIC, HYJICBOC U
TIOJIOXKUTENNBHBIC 3HAYCHUS.

B omeparopHOil YacTH MPOTrpamMMbl OJMH MACCHB MOXET OBITH IPUCBOCH
IPYyTOMY, €CIIH X THITBI HACHTUYHEI, HapuMep: R1:=Z;

st BBoJa wiM BBIBOJA MaccHBa B CIIMCOK BBOJIa WJIM BBIBOJA MOMEIIAETCS
MIepEeMEeHHAsl C MHIEKCOM, a ONepaTOphl BBOJA WJIM BBIBOJA BBINIONHSIOTCS B
LUKJIE.

IlepBbiif UHAEGKC OIpeneaseT HOMEp CTPOKH, BTOpPOHW - HOMEpP CTOJOIA.
JIByMepHbIe MacCUBBI XpAHATCS B IAMATH KOMIIBIOTEPA [0 CTPOKAM.

Wanmmanm3anns MaccUBOB  (TIPHCBOCHHWE HAYalbHBIX 3HAUYCHUH BCEM
KOMITOHCHTAM MaCCHUBOB) OCYIIECTBISCTCS ABYMsI CIIOCOOAMU.

IlepBerit cmoco® — ¢ WCHOIB30BAHHUEM THIHM3HPOBAHHBIX KOHCTAHT,
HaTpuMep:
type Dim10= Array[1..10] of Real;
const

raM10: Dim10 = (0, 2.1, 4, 5.65, 6.1, 6.7, 7.2, 8, 8.7, 9.3 ),
[Tpn uHUIMATU3aIUH IBYMEPHBIX MAaCCHBOB 3HAUEHHS KOMIOHEHT KaXK10T0
U3 BXOJSIIIUX B HETO OJHOMEPHBIX MAaCCHBOB 3alMCHIBACTCS B CKOOKAX:
type Dim3x2= Array[1..3,1..2] of Integer;
const
iaM3x2: Dim3x2=((1,2) (3, 4) (5, 6) );
BTopoii crioco® nHUIHATH3AIHH - HCTIOJIb30BaHNE PA3HOBUIHOCTH
npouenypsl FillChar:  FillChar(var V; NBytes: Word; B: Byte ),
Ota npouenypa 3aloNHACT YIACTOK TaMsITH OJHOOAHTOBBIM 3HAUYCHUEM.
Hanpuwmep, muist o0nynenust maccusa A/ 1..10] of Real MOXHO 3anicaTh:
FillChar(4, 40, 0); wmm  FillChar(A, SizeOf(4), 0);

7.2. 3ananue 1Jis KOHTPOJIS 3HAHU T
IIpumep pemenus 3aganus 7.2.

program prim; begin

const [=5; read(afi]),

var a : array[l1..8] of integer, if a[i]=0 then k:=k+1

ik: integer, end;

begin writeln("Konuuecmeo nynegvix
write("Beodume snemenmor maccusa: '); anemenmos ¢ maccuge: k)
k:=0; end.

fori:=1toldo

OHpe,Z[eJ'II/ITB KOJIMYCCTBO HYJIEBBIX 3JIEMEHTOB B HEJIOYNCICHHOM MAaCCHUBE.

IIporpamma Ha si3bike [lackans
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BapuanTsr 3ananus 7.2.

1)

2)

3)

4)

5)

6)

7)

8)
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B maccuse 100 cimyvaiinbix peanbHbIX uyucen oT 0 1o 1 HallTM MUHHUMYM
CYMMBI TPEX JIEMEHTOB.

Cante gBa mMaccuBa A u B mo 100 snementoB B MaccuB C wm3 200
3JIEMEHTOB TaK, YTOOBI 3JeMeHTHl MaccuBa A wmMernn B C HedeTHBIE
HOMepa.

CrenepupoBaTh M BBIBECTH Ha dKpaH MaccuB A 10x10 ciaygalHBIX
peanbHbIX yHcen B auanazoHe oT 1 g0 9. OnpenenuTs Mo A U BbIBECTH
MaccCHUB B 10x10 Ttak, d9YroObI »3JIEeMEHTH B TOCIEIHEH CTpOKE
OTPENIEISIINCh KaK CyMMBI SJIEMCHTOB IO COOTBETCTBYIOIIUM CTOJIOIAM.
CrenepupoBaTh W BBIBECTH Ha dKpaH MaccuB A 10X9 cimydalHBIX METBIX
yucel B Auana3oHe ot 1 10 9. OnpenenuTs U BHIBECTH MPOU3ZBOJHBIN OT A
MaccuB B 10x10 Tax, 9ToOBI 2JIEMEHTHI B TIOCTIETHEH CTPOKE OMPEACIISITNCH
KaK CyMMBI DJIEMCHTOB 110 COOTBETCTBYIOIIAM CTOJIOIIAM.

B maccuBe 100 cinydaifHbIX peanbHbIX guces oT 0 mo 1 HalTH MakcHMyM
CYMMBI TPEX JIEMEHTOB.

Cmoute gBa maccuBa A m B mo 100 snmementoB B MaccuB C m3 200
JJIEMEHTOB TaK, 4TOOBI AIIEMEHTHI MaccuBa A umenu Homepa oT 51 mo 150.
CrenepupoBaTh M BBIBECTH Ha dKpaH MaccuB A 10x10 ciaygalHBIX
peanbHbIX uncen B auanazone ot 1 go 10. Omnpenenuts o A M BBIBECTH
MacCHUB B 10x10 Tak, 4ToOBI »JIEMEHTHI B TIIOCIIEAHEM CTOJIOLE
ONPENEeISINCh KaK MPOU3BEACHUE 3JCMEHTOB IO COOTBETCTBYFOIIHM
CTPOKaM.

CreHepupoBaTh U BBIBECTH Ha 3KkpaH MaccuB A 9x10 ciydaliHBIX LEIBIX
qucell B Auana3oHe oT 2 10 5. OnpeaenuTs U BRIBECTH MPOU3BOJHBIN OT A



9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

maccuB B 10x10 Tak, 9roOBI DJE€MEHTHI B IIOCIEIHEM CTOJIOLE
ONpENCIIIUCh KaK MPOU3BEIACHHE JJEMEHTOB [0 COOTBETCTBYIOLIUM
CTPOKaM.

B maccuse 100 cmydaiinbix peanbHbIX uncen oT 0 go 1 HaillTu MUHMMYM
CYMMBI JBYX JIEMEHTOB.

Cmute gBa MaccuBa A u B mo 100 snementoB B maccuB C u3 200
2JIEMEHTOB TaK, 4TOOBI A71eMeHTHl A 1 B uepenoBanmch o 10 mTyk.
CrenepupoBaTh U BbIBECTM Ha 3kpaH MaccuB A 10x10 cmywaiiHbIx
pealbHBIX YHcea B auama3one oT 1 mo 3. Ompenenuth Mo A M BBIBECTH
MAaccHB B 10x10 Tak, u9ToOBI DJIEMEHTHI TIJIABHOH [JUAroHaId
OTIpEeNIeIIINCH KaK CyMMBI IT0 COOTBETCTBYIOIIUM CTPOKaM.
CrenepupoBaTh U BBIBECTH Ha 3KkpaH MaccuB A 9x10 ciaydalfHBIX IENIBIX
guceln B auanazoHe ot 1 1o 4. OnpenenuTs U BEIBECTH MIPOU3BOAHBINA OT A
MaccuB B 10x10 Tak, YTOOBI 2JIEMEHTHI TJIABHOW TUATOHAIN OTPEACISLTICH
KaK CyMMBI IT0 COOTBETCTBYIOIIIM CTPOKaM.

B maccuse 100 cimywaiinbix peanbHbIX uucen oT 0 g0 1 HaliTu MakcuMym
CYMMBI JBYX JIEMEHTOB.

Cmute gBa MaccuBa A u B mo 100 snementoB B maccuB C u3 200
JJIEMEHTOB TaK, YTOOBI BHAdYaje IIUTH D3JEMEHTHl MEHBIIE CpEIHETo
3HaueHus No Bcemy maccuBy C.

CrenepupoBaTh W BbIBECTH Ha dKkpaH MaccuB A 10x10 cirydaliHBIX
peanbHbIX YKcen B auamna3zoHe oT 2 a0 4. OmnpeaenuTh Mo A W BBIBECTU
MacCHuB B 10x10 Tak, dYroOBl DJE€MEHTHI TJAaBHOH JUHArOHAIH
OTIPENICISITNCH KaK MPOU3BEACHUE 110 COOTBETCTBYIOIIAM CTOJIOIAM.
CrenepupoBaTh W BBIBECTH Ha dKpaH MaccuB A 9x10 cirydalHBIX IEIBIX
yucen B auanazoHe ot 1 go 10. OnpenenuTs ¥ BHIBECTH NPOU3BOAHBIN OT
A wmaccuB B 10x10 Tak, YTOoOBI DJEMEHTHI TJABHOH JHArOHAIU
OTIPENICISITUCH KaK MPOU3BEACHUE 110 COOTBETCTBYIOIIAM CTOJIOIAM.

B maccuBe 200 cimy4aitHbIX peanbHbIX drcen oT 0 1o 1 HalTH MakCUMyM,
He MpeBbIIAoUii o 3HaueHuto 0.5.

Crnute nBa MaccuBa A U B mo 50 snementoB B maccuB C u3 100 3;memeHTOB
Tak, 4TOOBI 3JIEMEHTHI MaccuBa A uMenu B C yeTHbIC HOMEpa.
CrenepupoBaTh W BbIBECTH Ha dKkpaH MaccuB A 10x10 ciydaliHBIX
peaNbHbIX YHCeN B auamna3zoHe oT 2 a0 5. OmpeaenuTh Mo A W BBIBECTH

35

MaccCuB B 10x10 Tax, 9roOBl DJIEMEHTH TIJABHOH IHArOHAIM
ONpPENEeISIINCh KaK IPOM3BEICHUE IO COOTBETCTBYIONIMM CTOJOLY |
CTpOKE.

20) CreHepupoBaTh U BBIBECTH Ha 3KpaH mMaccuB A 9x10 ciyyaifHBIX HENBIX
qucell B Auana3oHe oT 3 1o 7. OnpeaenuTs U BRIBECTH MPOU3BOJHBIN OT A
MaccuB B 10x10 Tak, 4TOOBI 2JIEMEHTHI TIIABHOW TUATOHAIH OTPEACIISUTUCH
KaK MIPOM3BEICHUE TT0 COOTBETCTBYIOIINM CTOJIOIY B CTPOKE.

21) B maccuse 200 ciyqaiiHbIX peanbHbIX uncen oT 0 10 2 HATH MUHHMYM,
10 3HAYCHUIO HE MEHBIIUH SIMHUIIBL.

22) Cnuts nBa maccuBa A u B o 50 anementoB B MaccuB C u3 100 31eMeHTOB
TaK, 9TOOBI 2JIEMEHTHI MaccuBa A uMmeny Homepa ot 21 g0 70.

23) CreHepupoBaTh W BBIBECTH Ha JKpaH MaccuB A 10x10 ciydaitHbIX
peaNbHBIX YHcen B auamna3oHe oT 1 mo 6. OmpemenuTh Mo A W BBIBECTH
MaccHB B 10x10 Tak, dYToOBI BIIEMEHTHI B TMOCIEHHCH CTpOKE
OTIPENIeISIINCh KaK CyMMBI SJIEMEHTOB IT0 COOTBETCTBYIOIINM CTOJIOIIAM.

24) CreHepupoBaTh M BBIBECTH Ha 3KpaH MaccuB A 10X9 cirydaliHBIX LIEJIBIX
gucel B AuamnazoHe oT 1 1o 9. OnpeaenuTs U BRIBECTH MPOU3BOJHBIN OT A
MaccuB B 10x10 Tak, 4TOOBI 3JIEMEHTHI B TIOCJICIHEH CTPOKE OMPEICISLTUCH
KaK CyMMBI 3JIEMEHTOB 110 COOTBETCTBYIOIINM CTOJIOIIAM.

8. IEKIIUSA Ne 8
MOJ1YJIA 3ATOJIOBOK MOZYJISl. AHTEP®EWC MOYJIS.
HCHOJHUTEJBHAS YACTb MOJYJISL. CEKIYSI MTHULIUAJIA3ALIAN.
HMCTOJIb30BAHUE MOJYJIsSI B OCHOBHOI NPOTPAMME. CTAHJAPTHBIE
MOJYJIN.

8.1. llognporpamMmmel

Ioanporpamma — 3T0 HOBTOPSOIIAsCS IPyIIa ONepaTopoB, OGOpPMIICHHAS B
BUJIE  CAMOCTOSITETIBHOM  NPOrpaMMHON  CIUHUIIBIL. IMoanporpamMmsl
HpeJHa3HAYeHbI AU PEIISHUs OTACIBHBIX 10/13a1a4 OCHOBHOH 331ayH.

paswio npemmuecrtBoBanus onucanust IloamporpamMma nomkHa OBITH
OIlMCaHa JI0 TOro, KaK OHa OyAeT HCIIONB30BaHA B INpOrpaMMe WM JPYrou
HOATIPOTpaMMe.

B s3pike [lackanbs uMeercs ABe pa3HOBUAHOCTH HMOAIPOrPaMM — IIPOLEAYPEI

u Sl!yHK!!I/II/I.
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IIporpamme! Ha s3p1Ke [lackame COCTOST W3 3ar0JIOBKA HMPOTPaMMBIL, pasaerna
OIMCAaHWH ¥ Tella NporpamMMbl. Pa3zzien onucaHuii MOXKET BKIIOYAThH CIIEAYIOIIUE
MOJPa3eNbl: OOBSIBIICHIE METOK, KOHCTAHT, THUIIOB, IIEPEMEHHBIX, MPOLEAYp U
¢ynkuid.  IlociaenoBaTenbHOCTh  MOIPA3NEIOB B CTPYKTYpPEe HPOTPaMMBI
NPOM3BOJIBHASA, HO  00s3aTeNbHO  [JOIDKHO  BBIONHATHCS — IPABUIIO
TPE/IIECTBOBAHUS OIIMCAHMUSI.

Bce mapamertps! (KOHCTAaHTHI, IEPEMEHHBIE, TUIIB) B IIPOrpaMMe JENATCS Ha
[J100aJIbHBIC U JIOKAJIbHBIC.

I'moGanpHBIE TapaMeTpsl — 3TO TapaMeTPhl U3 pas3zelia ONMUCAaHUN OCHOBHOM
yacTu nporpaMmbl. OHU JOCTYIHBI KaK B OCHOBHOM Iporpamme, Tak U BO BCEX
MOIPOTpaMMax.

JlokanpHble TapamMeTpbl (KOHCTAHTHI, MEPEMCEHHBIC, THUIBI) — W3 pasjelia
omucaHui mporienyp W QyHKIMH. OHU JTOCTYIHBI TOJBKO BHYTPH KOHKPETHOM
MOJAMPOrPaMMBI.

[MoxmporpamMma MOKET HETIOCPEICTBEHHO HCIIONB30BATh JIIOOBIE TI100aIbHEIC
napaMeTpbl 3a HUCKIIOYEHUEM TeX, KOTOPhIe MMEIOT Te XK€ HUMEHa, YTO U €€
JIOKaJIbHBIE TTapaMeTPHL.

JlokanpHBIC TTapaMeTphl CYHNICCTBYIOT TOJBKO B TCUCHHE BPEMCHU PaOOTHI
MPOIEIYPHI, OMpPEIEISIOTCS (CO3MaloTCs) MpH €€ BBI30BE M HMCYE3aI0T IIOCTe
3aBepIICHUS PaOOTHI.

OO6mMeH wHpOpMAIMEH MEXTy OCHOBHOW MPOTrpaMMON W IMOANPOTPaMMOMR
MOKET OCYIIECTBIIATHCS TOIBKO C TOMOIIBIO TII00aIBHBIX TAPAMETPOB.

IMoxmporpaMma MOKET HCIIONB30BaTh TIJIO0ANBHBIC IMApaMETPBl JBOSKAM
00pa3oM: HEMOCPEICTBCHHO O00pallasch K IIIO0aTbHOMY MHapamMerpy IO ero
MMEHH WU HCIIOJIB3YS MEXaHU3M (hOPMAIBHBIX TapaMETPOB.

Ipu onucanuu momnporpamm  (OpMaibHbIE MAapaMeTPhl YKa3bIBAIOTCS B
BUJIE CIIMCKA MMEH C THIIOM 4epe3 TOYKY C 3alATOM W IMOMEIAIOTCA B KPYIJIbie
CKOOKH.

Tum oTaeNnseTcs OT MMEHH ABOeTOYHeM. HeCKOIBKO MmapamMeTpoB MOXKHO
O0BEAMHNUTL B TPYIIy C OOLIMM ONHMCAHWEM THIA. B KayecTBe pa3ieiuTelis B
TAKOM TpYIIIE MCIONB3YETCS 3amsATas. B 3aroloBKe MOAIPOrpaMMBbl HEJb3s
BBOJUTH HOBBIM THII.
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Kaxnaplii Takoil mapaMerp SBISETCA JIOKAIBHBIM [0 OTHOIICHHIO K
OMHKCBHIBACMOM TMpOIENype, K HEMy MOXHO 00OpamarbCs TOJNBKO B Ipeaeiax
JTaHHOM TIPOLIETYPHI.

dakTUUecKre MapaMeTpbl — 3TO HapaMeTphbl, KOTOPHIE MepeAaroTcsl Mpu

obpamennu k Hed. Uucio u Ttunm (opMambHBIX M (PAKTHUIESCKUX IMapaMeTpoB

JIOJDKHBI COBIANIATh ¢ TOYHOCTBIO JI0 MX ClIeAOBaHU. [lapamMeTphl moamporpaMm

MOTYT OBITh MapaMeTPaMHU-3HAYCHUSIMH U apaMeTPaMU-TIEPEMEHHBIMH.
[lapaMeTpbi-3HaYeHUsT — 93TO Korga Komusi (DaKTUYECKOro mapamerpa

CTaHOBHTCS 3HAUYEHHEM COOTBETCTBYIOIIETO (popManbpHOro mapamerpa. BayTtpu
MOJIIPOTPaMMBbI MOKHO TIPOHM3BOJIUTE JIFOOBIC JCHCTBUS C TAHHBIM (POPMATHLHBIM
mapaMeTpoM (JOIyCTUMBIM [UI €ro THIIA), HO STH HW3MEHEHHS HHKaK He
OTpaKaroTCs HAa 3HAYCHUHU (DAKTUYECKOTO MapaMeTpa, TO €CTh KaKUM OH OBUI 10
BBI30Ba TPOLIEAYPHI, TO TAKUM K€ M OCTAHETCS TIOCIIE €€ 3aBEPIICHIS.

B kauectBe (hakTMueckoro mapamerpa Ha MECTe IapamMeTpa-3HA4YeHUs NpU
BBI30BE ITOAINIPOTPAMMEI MOJKET BBICTYNATh JII0OOE BBIPAKEHHE COBMECTHMOTO
JUTS IPUCBANBAHUS THITA

[apamMeTprI-nepeMeHHBIE — 3TO Iepeiada mapaMeTpoB IO CChUIKE. B crmcke

nepes TaKUMH (OPMaIBHBIMHM IIapaMeTpaMu JIOJDKEH CTOSITh HICHTH(UKATOP
var.

[elicTBue cnoBa var pacnpocTpaHseTcs 10 Onnmkaiieidl TOYKHM ¢ 3arsToH,
T.€. B IIPEZENax OJHOH IPyIbI.

[epenaercst agpec ¢axrTnueckoro napamerpa (00s3aTeIbHO NEPEMEHHON),
nocie 3Toro (opMmanbHBI MapaMeTp CTAHOBHTCS €ro CHHOHHUMOM. JItoOble
orepanuu ¢ (OpMaNbHBIM MapaMeTPOM BBINOJIHSIOTCS HEINOCPEICTBEHHO Haj
(hakTHIECKUM TTapaMeTPOM.

Crmcok mapameTpoB MOXKET OBITh CKOJb YTOJHO JJIMHHBIM, XOTSI TPAHCISTOPHI
OOBIYHO HAKJIA/IBIBAIOT ONPE/ICIICHHBIE OTPAaHNYEHUsI B 3aBUCHMOCTH OT pa3Mepa
CTeKa.

[IpaBuna CTpyKTYpHOTO MPOTrPaMMHPOBAHUS OTHOCHTEJIBHO HCIIOIB30BAHUS
HOJIPOTPaMM:

e Kaxpmas mporenypa [ODKHA MMETh ONHY TOUYKY BXOJa M OAHY TOYKY

BBIXOJA.
e lcnonp3oBaHne ro0agbHBIX MEPEMEHHBIX B MPOLEAYPE JOKHO OBITh
MUHHMMAJBHO.
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BzaumopeiictBue  BBI3BIBAIOIIEH  JIOTHKH  C  MPOLEAYPOH  JTOJHKHO
OCYILIECTBIATHCS TOJIBKO Yepe3 mapaMeTPhl 3ar0JIOBKA MPOLEAYPHL.

OO0parenre K TMOANPOTrpaMMe WIIM BBI3OB SIBISIETCSI OMHOM W3 Hamboliee
UCIIOJIB3YEMBIX OIEpallyii, MOITOMY OH peaju3yeTcs ammapatHo. [loamporpamma
OOBIYHO HAXOUTCS B OTHAEITHHOM MECTE ITaMATH M IS €€ BBI30Ba HEOOXOIUMO,
BO-TICPBBIX, COOOIIHMTH MPOLECCOPY O TOM, 4YTO CICHyIomied OyaeT mepsas
KOMaHJa MOAIPOTrpaMMBl (TIepenaTh MPOLECCOpy aapec IEepBOH KOMaH/bI
MOJIIPOTPaMMBI), & BO-BTOPBIX, 3alIOMHHUTh, TIE€ HAXOAUTCS KOMAaHIA, KOTOpas
OyZIeT BBITOIHATHCA MOCIIE OKOHYAHUS TTOAIIPOTPAMMEI.

BosBpateHre w3 moamporpaMMbl OCHOBAHO HAa MEXaHWU3ME HCIOIb30BaHUS

cTeka. Bo BpeMs KaXIoro BBI30Ba IOANPOTPAMMBEI B CTEK 3aHOCHTCS aapec
BO3BpalllcHUSA. B CTeK TakkKe 3aHOCATCS 3HAUCHUS I1apaMeTpOB IS
MOAIPOTPaMMBL, a TakKXe pEe3ePBUPYETCS MECTO /s BCEX BHYTPEHHHX
(JIOKaNMBHBIX) TEPEMEHHBIX MOIIMPOrPAaMMBL. IJTO MO3BOJSIET MOIIPOrpaMMe
BBI3BIBATh CaMy ceOs C HOBBIMH 3HAUCHUSMH IIapaMEeTPOB — BEIIOJIHATH
PEKypPCHBHBII BBI30B MTOIMPOTPAMMEI.
Jmst cTeka MpUCYIT MPUHIIAIT «IIEPBBIA MPHUIIEN — TMOCISIHUN yIIiem). 3a 3TUM
MPUHIMIIOM JaHHBIC, KOTOPBIC MOMOJHSIOT CTEK, MPSAYyT MO COOOW TO, UTO
ObuTO TIONIOXKEeHO paHblie. DaKTUYECKH OMEpaIi CO CTEKOM OCYIIECTBISIOTCS
TOJIBKO Yepe3 OIepaliyd C BEPXHHUM 3JICMEHTOM, a UMEHHO push — 3a0paTh U3
CTeKa U pop — MOJIOKHUTH B CTEK.

Iporenypa - 3T0 moamporpamMma JUis BHIMOJHCHHUS KaKOW-TO 3aKOHUCHHOM
MOCIIE0BATENHbHOCTH AecTBHiA. JIto06as mporeaypa HaunHAETCsl 00s3aTelbHO C
3aronoBka. OH COCTOUT U3 3apE3CPBHPOBAHHOTO CIIOBa procedure, 3a KOTOPHIM
clenyeT WACHTH(UKATOp WMEHH IIPOLEAYphl, a Jajee B KPYIJIBIX CKOOKax
CIIHCOK (pOPMATBHBIX TAPAMETPOB:
procedure <ums npoyedypuvl> (<CRUCOK POPMATbHBIX NAPAMEMPOE™);
3a 3aroJ0BKOM MOTYT UJTH TaKHE K€ pa3ieiibl, 4YTO U B OCHOBHOM mporpamme. B
OTIMYHE OT OCHOBHOW MpOrpaMMBl MpOIEAypa 3aBepliaeTcs HE TOYKOW, a
TOYKOH C 3amSTOM.

IIpumep. [Iponienypa BBoga N-umcein.

IIycTh B OCHOBHOW MPOTrpaMMe OINpe/IesiCH THIL:
type tarr: array[1..100] of integer,

IIponenypa MOXKET UIMETh BHI:

procedure inpint(var mas: tarr, n: integer);
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var i: integer;

begin

write(‘Beeoume °, n, ‘uucen’);
fori:=1tondo

read (ms[i])

end;

Jns  BbhI3OBa mporeaypbl W3 OCHOBHOM TMpOTpamMMbl WIW  JIPYrou
MOJIIPOTPAaMMBI CIICAYET 3alUCATh ONEPATOpP, COCTOSIIHMI U3 UMECHHU MPOLEAYPHI
U crnucka (aKTUYIEeCKHX I1apaMeTpoB, KOTOpPHIE JOJDKHBI COBMAATh II0
KOJIMYECTBY M THUIAM ¢ (OPMaJIbHBIMU MapaMeTpaMu mporeaypsl. Hampumep:
inpint(m,k);
03HAYaeT, YTO BHI3BIBACTCS MPOLEAYPA inpint sl BBOAA k LEIBIX YUCEI B MACCUB
m. EcTecTBEeHHO, UTO B 3TOM CiIydae mapamMeTp k IeJIoro THIa, a /71 — MAaCcCHB
THUIa tarr.

IIpu BBI30BE MpOLEAYPHI JIMHEHHBIA X0 BHITOJHEHUSI OCHOBHOM MPOTPaMMBbl
CTAaHOBUTCS HCIUHECWHBIM — YIPABICHHE BBIYUCIUTEIBHBIM  IMPOIECCOM
repeAaeTcsl Ha y4acTOK IMPOrpaMMHOTO KO/, 3aHUMaeMol mnporeaypoi. [locne
BBIMOJTHEHHST TIPOLICAYPHI OCYMISCTBISACTCS BO3BpaT Ha OIEPaTOpP OCHOBHOM
TIPOTPAMMBEI, CIEIYIOIINI 32 BEI30BOM IPOIICTYPHI.

OYHKIUS — 3TO MOAIPOrpaMMa, IpeAHa3HAYCHHAS JJIsl BRIYUCICHUS KaKOTo-
60 mapamMeTpa
3arojoBoK ()YHKIIMH COCTOUT W3 CJOBa function, 3a KOTOPHIM CICIYET UM
(dbyHKIIMH, ganee B KPYTIIBIX CKOOKaxX — CIIUCOK (hOpMaJibHBIX MapaMeTpoB, 3aTeM
yepe3 JIBOCTOYUE 3alUCHIBACTCS THUN (YHKIMH — THI BO3BPAIACMOrO
napamerpa. B tene ¢QyHKIMU XOTs Obl pa3 uMeHH (DYHKIMH JOJDKHO OBITh
MIPUCBOEHO 3HAYCHUE.

ITpumep. OyHKIWS BRIYHCIEHUS akTopHana yucia N.
function factorial(n:byte): longint,
var fact: longint;

i: byte;
begin
fact:=n;
fori:=n-1 downto 2 do
Sfact:=fact*i;
factorial:=tact
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end;

Eciu umst GyHKIME BHYTpU €€ ONMHMCAHHS UCIOJB3YETCS HE B JICBOM 4acTH
oreparopa TPHUCBAWBaHUA, TO 3TO O3HA4YaeT, 4TO (YHKIMS BEHI3BIBaeT ceOs
PEKypCHBHO.

Jis BBI30Ba (DYHKIIMM W3 OCHOBHOHM MPOTPAMMBI HIIH JPYTO# ITOATIPOrpaMMBI
ClIeJlyeT B BBIPOKCHHHU, TNl HEOOXOJMMO HCIIOJIb30BaTh 3HAuCHHE (YHKIHH,
yKa3aTh UM (PYHKIIUN CO CIIICKOM (paKTHYECKUX IapaMeTpoB, KOTOPHIC JOIKHBI
COBIAATh IO KOJUYECTBY M THUIAM C (OPMAITBLHBIME MapaMeTPaMH.

[Ipumep pexypcHBHOM (HYyHKINH BRIYHCICHUS (haKkTOpHaia gucia N .
function factorial(n: integer): longint;
begin
if n=1 then factorial:=1
else factorial:=n*factorial(n-1)
end;

JL11 ;OCpOYHOTO BRIXOA U3 TOAIPOTPaMMBI MOXKET OBITh NCIOJIH30BaHA
¢byHKIMA exit.

8.2. 3ananne N1 KOHTPOJISI 3HAHMIA

CocraBuTh mporpamMmy Ha s3bike Ilackanb Aist BEIMHCICHUS MO 3aJaHHBIM
(opMynaM ¢ MCIOJIB30BaHNUEM TOJIB30BATENLCKOI GyHKIMH f(a,b,i). [lapameTpsl
a,b cauTaTh BEIIECTBEHHBIMH, | — LIEJIBIM.
IIpumep pemenus 3aganus 8.2.

begin
if a>=(2*b/3) then

fr=((3*a-b)*sqr(i)-b)/sqrt(abs (3 *a-2*b*i)+sqr(i)

else

fr=(sqr(2*a*b-3*i)+5)/sqrt(sqr(a*i)-(3 *a-2*b) *i+sqr(b))

end;

begin

a:=1.0;

b:=2.0;

i:=3;
writeln(f(a,b,1):12:5);
end.

Hcxonnbie MaTeMaTHIeCKHE (GOpMyITBI

(Ba-b)i*-b

2
npua>—b
3a — 2] + i 3

f(a,b,i)=
(2ab-3i)* +5

Ja%i? — (3a - 2b)i + b

2
npua<-—>b
PHAST

IIporpamma Ha s3b1ke [Tackans

program prim;

var

a,b: real;

icinteger;

function f(a,b:real;i:integer):real;
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BapuanTsr 3amanus 8.2.

; 2 ——————npub>1
%npua>b i(a2+3bi+4i2)
b-a) +ai+i N
3 (a+bi) npu b <1
(i-1)(2b+ a)E - i(a* +3(1-b)i + 4i%)
(b-a)* +ai +i* npu ash
3 Q. 4 . i+l
B (2R U S TG LT S
\/72 \/ 2, 2220
iVi+b Sa”+ai+bi
2 L2 2
anubg() anuago
iNi+b* 5a* —ai +b*i*

3 [ 2ai® —bi+3ab 0 (, 24p
——npua<b ia” — > npua>b
V5a® +4b* +i* i+ta

2
2
ﬁnpuazb (ia2+£j npua<b
a-b+i l
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D 2(ab) +i* - K + (D' (b
Wnpﬂabkl atbri+(CH® a)”l’”a>0
2(a”+b")+i \/;

TN +i|+b—i <0
wn]mwﬂ ja+i+[p~i npu a
24 +b)

9) 2 \2 10) j 2=
a4 G*D” 0 a<h @t 2D+ a0
NPT e

> e . 2
Torier i

1) NN 12) PN
(2a +3i) .(3a 2i) nput a < 2b (a” —b)i +3al+bnpu|ab|21
\/a2 +(=D'ai+b* +1 \/(3ai—2)2 +4b?

g Ao N2 i
(3i—2a)" +(2i—3a) npu a = 2b (alb.)—(ab)”p” ’ab’<1
Va2i® —2abi+b? +1 2i+ab

13) 2 1\:2 . 14) AT
(a b)l +3al+bn ub<0 Mﬂpuang
J@ai +b)? - bi? 3a—2bi|+ 3
atric bl (2ab-3i)* +5 2
—————npub>0 npu a<=b

a* +bi Ja*i® = (3a—2b)i+ b

9. JJEKIIUA Ne 9
PEKYPCHS U PEKYPCUBHBIE AJII'OPUTMBI PEKYPCHS. IPUMEPBI
MNPOTPAMM C UCHIOJIb3OBAHUEM PEKYPCHMU. IEPEBOP C BO3BPATAMM.

9.1. IByMepHBIe MaCCHBBI

HaGop OOHOTMNHBIX  JaHHBIX, JOCTYIl K 9JIeMEHTaM  KOTOPOTIO
OCYLIECTBIISIETCS C IIOMOLIbIO JIBYX MHJEKCOB, HAa3bIBaeTCsS JBYMEPHBIM
MAaCCHBOM.

MaccuBbl, TOJIOKEHHE JJIEMEHTOB B KOTOPBIX OIUCHIBAETCS  IBYMS
MHIEKCaMH, Ha3bIBAIOT JIBYMEPHBIMH.
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Ecmu xonmdaecTBO MHAECKCOB, HEOOXOAUMBIX UL IOCTYyTa K 3JIeMEHTaM MaccHBa
PaBHO N, TO TaKOW MAacCHUB Ha3bIBAcTCsA N-MEpHBIM. KOJNMYECTBO MHICKCOB €IIe
Ha3BIBACTCS Pa3MEPHOCTHIO MACCHBA.

B kadecTBe UMCHH MaccHMBa MOXET OBITh HCIOJB30BaH JHO0O0#
upentudukarop. OOpameHne K JJIEMEHTaM MacCHBa OCYMIECTBISICTCA C
MOMOIIBIO YKAa3aHUSI IMEHU MAacCHBA M CITUCKA WHACKCOB B KBAJIPATHBIX CKOOKAX.
B kauecTBe pa3menuTens B CIIUCKE HHACKCOB UCIIONIB3YETCS 3amsATas.

ITpumep.
M[1,10]
M[1][10]

B obmem ciydae KaXKablii MHIEKC KOMIIOHEHTH MAaCCHBAa MOXKET OBITH 3aJaH
BBIPOXXEHHEM COOTBETCTBYIOILIETO THIIA.

OOBABICHNE MAacCHBA B IPOrpaMme

B nporpamme MaccuB MOXKeT OBbITh OOBSIBIIEH Kak

= Tun

= Koncranta

= [lepemenHnas

YroObl 3a1aTh TUII-MACCHB, UCIIOJB3YETCS 3ape3epBUPOBAHHOE CIIOBO array,
1ocjae KOTOPOTO cienyeT yKa3aTh THII HMHIEKCOB KOMIIOHEHT (B KBaJpaTHBIX
CKOOKax) M Jajee nocie cioBa of — TUI caMuX KOMIIOHEHT. IHaeKChl B MaccuBe
MOTYT OBITH JIFO0OTO TOPAOKOBOTO THIA, KpoMe Thma Longlnt. PasmepHocTh
MaccuBa MOXeT ObITh JIT000H. KOMIIOHEHTHI MaccuBa MOTYT OBITH JIIOOOTO, B TOM
YHCIIe U CTPYKTYPUPOBAHHOTO, THIIA.

Jnst AByMepHOrO MaccuBa CUMTAIOT, YTO MEPBBIA MHAEKC 0003HAaYaeT HOMEp
CTPOKH, a BTOPOW — HOMEp cToJIOIa BOOOpakaeMOW TaOJIUIBI, dJIEMEHTaAMHU
KOTOpPOH SIBJISIFOTCSL COOTBETCTBYIOLME 3HA4YCHUS JAHHOIO MaccuBa. Takas
JIOTHYeCKasi CTPYKTypa MacCHBa €Ile Ha3bIBACTCS TNPSIMOYTOIBHON MaTpPHIIEH.
Kaxnplii 21eMeHT MaTpuibl OJHO3HAYHO ONpENeIsieTCs yKa3aHHEeM HoMmepa
CTPOKH W HOMepa CToJIOIa.

IIycts konctantel MaxN u MaxM 0003Ha4alOT KOJIWYECTBO CTPOK H
CTOJNOIIOB ABYMEPHOTO MacCHBa, T.€. OHH OIMCAHBI B MPOTpPaMMe CIICIYIOIINM

obpazom
Const
MaxN = 10;
MaxM = 15;
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OOBsABICHNE MAacCHBa KaK THMA!

Type

OmyArray = array[l..MaxM] of integer; (ODHOMEpHBIA MacCHB U3 IICIBIX
qucen).

TmyArray = array[1..MaxN] of OmyArray;, (OaHOMEpHBIH MacCHB, dJIeMEHTAMH
KOTOPOTO SIBIITFOTCS] OJTHOMEPHBIC MACCHUBBI U3 IIEJIBIX YHCEI).

W

TmyArray = array[l..MaxN, 1.MaxM] of integer; ([IByMepHbI MaccUB U3
TEJTBIX YUCEI)

Ipu 3amaHuu 3HAYEHWH KOHCTAHTE MAaCCHUBY KOMIIOHCHTHI YKa3bIBAIOTCS B
KPYIJIbIX CKOOKax U pasfeisioTcs 3amsiThIMHM, [pPUYEM, €CJIM  MacCHB
MHOTOMEPHBIH, BHEIIHUE KPYTJIble CKOOKH COOTBETCTBYIOT JICBOMY HHIEKCY,
BJIOJKEHHBIE B HUX KPYTJIbIe CKOOKH — CIIEYIOIIEMY HHICKCY U T.JI.

IIpumep

Type

Arr = array[1..3,1..2] of integer;

Const

Mat: Matrix = ((1,2), (3,4), (5,6));

TMocnenHsisi KOHCTAHTa COOTBETCTBYET CICAYIOIIEH CTPYKTYype:

1]2

314

516

OOBsIBIICHHE MAaCCHBA KaK CTPYKTYPUPOBAHHON TEPEMEHHON

Var

Mas: array[1..3,1..2] of real;

KonudecTBo 37€MEHTOB JBYMEpHOTO MaccuBa — KONHYECTBO DICMEHTOB B

JIBYMEPHOM MAaCCHBE ONPEACISACTCS MyTEeM YMHOXKCHHS YHCIIa CTPOK HAa YHCIIO
CTOJIOIIOB DTOTO MacCHBa.

IIpumep

Var

A: array[-1..1,-5..5] of integer,

B aTom cirydae — koiauaecTBo cTpok — 3, cron6io 11. CiienoBarenbHO MacCuB A
COJIEPKUT 33 nJIeMeHTa.
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OO0beM  mamMsATH, HEOOXONMMBIA JUI XpaHEHHsS MacCcuBa KonunuectBo

HEOOXOIUMOM MaMSTH JUIsl XPAaHSHUS MacCHUBa ONPEACISICTCS MyTeM YMHOKCHUS
YHCa AIEMEHTOB MacCHBa Ha YUCIIO OalT, Tpedyemoe Uil XpaHeHHs OTIeIbHOM
KOMITOHCHTBI MaCCHBA.

TIpumep

Var

A: array[-1..1,-5..5] of integer,

JJist XpaHEHUsI 5TOr0 MacCuBa HEOOXOUMO

33 x 2 Gaifita = 66 OalT MaMATH

Kak xpaHsATCs 37I¢€MEHTBI IBYMEPHOTO MAacCHBA B IIAMATH KOMIbIOTepa B mamsitu

KOMITBIOTEPa MaCCHB XPAHHUTCS IIOCTPOYHO.
®dopmyna Juis onpeieracHHs aapeca SYCHKH MaMATH, TAC XPAHUTCS 1,j IEMEHT

JIBYMEPHOI'O MAacCHBa
Addr(alij]] = addr(a[1,1])+v*(M*(i-1)+j-1), rne
M — KOJIM4EeCTBO CTOIOI0B

V — yucno 6aiT, He0OXOIUMBIX JUIS XPaHEHHs OJHOTO 3JIEMEHTa MacCHBa.
JUis  opraHm3amuM OCTyma KO BCEM DJEMEHTaM [BYMEPHOTO MaccHBa
HEoOX0IMMO HCII0JIb30BaTh BIOXKEHHBIC LIUKIIBI.
Bun mocrmemnoBaTensHOCTH JOCTYNAa K Pa3iIHYHBIM AJIEMEHTaM JIBYMEPHOTO
MaccHuBa 3aBHCUT OT OPTraHU3aIMH 3TUX BIOXXEHHBIX LIUKJIOB.
OmHOMY MaccWBY MOKHO TIPHCBOUTH 3HAY€HHE JAPYTOro MacCHBa, HO TOJBKO
WJICHTUYHOTO THUTIA.
IIpumep, ecinun
Var a,b: array [1..5] of integer;
C: array[1..5] of integer;
TO omeparop a:=bj; - IOIyCTHM, a OIlepaTop a:=c; - HeT.

Omnepatop a:=b; SKBHBaJIECHTEH CIEAYIONICH [IETIOUKE OIIePaToOpOB
Fori:=1to 5 do
Forj:=1to5do
afi,j]:=b[Lj];

OmHOTHITHBIE MAaCCHBBI MOYKHO HCIIOJIB30BaTh B JOTMYECKUX OTHOIICHHUSIX
paBeHCTBa (=) 1 HepaBeHCTBa (<>). JIpyrue onepanyy OTHOLICHHS IIPUMEHSFOTCS
TOJBKO K OTJENBEHBIM 3JIEMEHTaM MAacCHBa.

B Typb6o-Ilackane ectb orpaHuyeHusi 1Mo NaMsATH, OTBOAMMOH IOJ JIHOOYIO
MEpEeMEHHY10. DTO orpaHuYeHue cocTaBisieT 64 Koaiira.
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9.2. 3ananne N1 KOHTPOJISI SHAHMIA

I[JIH 3aJaHHBIX TPaHWUIl HUHTCTPUPOBAHUA d U b BBIYHCIUTE 3HAYCHHUC

OIPCACIICHHOT'O UHTEI'pajia (n,m— HeJbIC Yncaa, p — BCHIGCTBCHHOG).

IIpumep pemenus 3ananus 9.2.

Hcxonubie MaTemMaTHieckue GpopMyIibl

end
else
integre:=(sin(p*b)-sin(p*a))/p;
end;

b:=pi/2;
p:=2.0;
k:=3;

writeln(integre(k):12:5);
end.

x" . m
~—sin px + —

p p
sin px

p

J-x'” cos pxdx =

,m=0

m
p
_ Cos px
p

jx’" sin pxdx =

Ix”’"l sin pxdx, m > 1

x m _
——cospx+—J-xm ' cos pxdx, m>1

p

,m=0

IIporpamma Ha si3bike [lackann

program prim;

var

p.a,b: real;

k:integer,

function integrs(m:integer):real;
forward;

function integrc(m:integer):real;
var am,bm:real;

i integer;

begin

if m>0 then

begin

am:=1.0; fori:=I to m do
am:=am*a,

bm:=1.0; fori:=I to m do
bm:=bm*b,
integrc:=integrs(m-1)*m/p +
(bm*sin(p*b)-am*sin(p*a))/p;

function integrs(m:integer):real;

var am,bm:real;

i integer;

begin

if m>0 then

begin

am:=1.0; fori:=1I to m do
am:=am*a;

bm:=1.0; fori:=1 to m do
bm:=bm*b;
integrs.:=integrc(m-1)*m/p +
(am*cos(p*a)-bm*cos(p*b))/p;
end

else
integrs:=(cos(p*a)-cos(p*b))/p;
end;

begin

a:=0.0;

BapuanTsr 3amanus 9.2.
1) ;. n—1

sin" " xcosx n-—1
+

n n
J-sin” xdx = i—isin2x, n=2
2 4

—cosx,n=1

2) cos" ! xsinx . n—1

n n
J-cos" xdx = i+lsin2x, n=2
2 4

sinx, n=1

3) 1 CcoS X n—2

jsin”_2 xdx,n > 2

jcos”"2 xdx,n>?2

n—1sin""'x n-1

sin” x

dx
J. ———.n2x2
sin”"“ x

4) 1 sinx n—2J‘ dx

cos” x
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5)

n_px
re —ljx"_lepxdx,n>l
v[x”e"’xdx: P P
e
B (px—l),n:l
p
6) X" p™ n
P _ J-xn_lpmxdx,n>l
- nlnp mlnp
J-)C poax= xpmx pmx
- 5 ,n=1
mlnp m(lnp)
7 e cos " x(p cos x + nsin x)+
P2 an
-1 _
+n(2n—3 eP* cos" " xdx,n>2
+n
'[epx cos " xdx = P
_eP(sin x + pcos x) I
p2 +1 ’
1
—,n=0
p
8) px ;. n—l ( : . )
e’ sin"" gx(psin x —ngsingx)
P’
~1)g* e
+% eP* sin""? qxdx, n > 2
jepx sin” gxdx =4 P g
_ e (psingx —gcosgx) nel
P+q ’
1
—,n=0
p
9)

xIn" x - nJ.ln'F1 xdx,n>1
J-ln" xdx =

xInx—-x,n=1
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10) xm+l ;

n x——" J-xmln”_lxdx,n>l
m+1 m+1

jxm In" xdx =
m+1 Inx 1
x ——n=
m+1l  (m+1)

11)

—arctg—,n=1
p p

! X dx
- | a1
IL— 2n=1p? Lp2+x2>“ +@n-3) P+ 3y }’”

12) ¢ n—lx
LA —J’tg"fzxdx, n>2
n—1

jtg"xdx =4- 1n|cosx, n=1

x,n=0

13) n-1
g x —J.ctg"_zxdx, n>2

"
J-ctg”xdx ={- 1n|sin x|, n=1

x,n=0
14) o . 1
——cospx+—J-xm7 cos pxdx, m > 1
jxm sin pxdx = p p
_cospx o
p

10. JEKIIUS Ne 10
MOUCK U COPTUPOBKA IOCJIEJJOBATEJIbHBIN IIOUCK.
JBOUYHBINA MOUCK. COPTUPOBKA OGMEHOM.
COPTHUPOBKA BBIBOPOM. METO/I IPOCTBIX BCTABOK.

10.1. MHokecTBa
HanmoMHMM [Ba OTJIMYMTEILHLIX CBOMCTBA MHOXECTBA B MaTE€MaTHKE: -
KaX]IbIi 3JICMEHT MHOXKECTBA BKITIOYACTCSI B HETO JIMIIb OJMH Pa3; - JICMCHTHI B
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MHOXECTBE HE€ yropsaodeHbl. DyHAaMEHTaNbHbIM THI JAHHBIX, KOTOPBII
HA3bIBACTCS] MHOKECTBEHHBIM THIIOM JAaHHBIX (MJIM MPOCTO THIIOM MHOECTBO)
MO3BOJISIET ONMCAaTh MHOXECTBO BCEX IOAMHOMKECTB MHOXECTBA HEKOTOPOTO
3aJTaHHOTO TUTA, HA3bIBAEMOT'0 0a30BbIM.

Omnmcanue THITA MHOXKECTBO UMEET CIECAYIONTHA CHHTAKCHUC:

type sett=set of char;

var yl,y2: sett; { 3a0annvie mrodxcecmsa |

x : sett; { pesynomam }

procedure new_set (v1,y2: sett; var x: sett);
{nocmpoenue muoacecmea x uz muoxcecms yl u y2}

set of <baszoewiti mun>, begin
rae <6azoewili mun> - 3TO OO0 TOPSIIKOBBIA THII, KOJIMYECTBO 3HAYCHHIN x:=(1*2)+yl-y2)
KOTOpOro He Ooiee 256. end;

Hanpuwmep, tum Integer He MokeT OBITH 0a30BBIM THIIOM, OIHAKO €ro
nojgauanasoH 1..255 - Moxer.

JUis MHANpANA3alii TePeMEHHOW THIIAa MHOXECTBO YacTO HCHONB3YeTCS
oreparop MPHCBaWBaHHS, B IPABOW YaCTH KOTOPOTO HAXOAUTCS KOHCTPYKTOP
MHOXECTBA - CIINCOK €ro 3JEMEHTOB, 3aKIIOUYEHHBIH B KBaJIpaTHBIC CKOOKH.

Kaxaplil 2eMeHT CIUCKa MPEICTABISCT COOOM BBIPAXKCHUE CO 3HAYCHUEM
0a30BOTO THIIA WX OWAIIa30H 3HAUYEHUI 0a30BOT0 THIIA.

Onepanmu HaJl IEPEMEHHBIME THIIA MHOXKECTBO [Ipu pabore ¢ MHOXKeCTBaMH
paspemaeTcss UCIONb30BaHWE  cieAyromux: (1) OWHApHBIX  OmNepanui:
00BeTUHEHNE MHOXECTB (1), mepecedeHrne MHOXKeCTB (*), pasHOCTh MHOXKECTB
(-); (2) mpemuKkaToOB: PaBEHCTBO MHOXECTB (=), HEPABEHCTBO MHOXECTB (<>),
BKIIIOYCHUE MHOXECTB (>=), o0OpaTHOE BKJIIOYECHHEC MHOXECTB (<=),
MIPUHA]ICKHOCTD 2JIEMEHTa MHOXECTBY (in).

[Ipenukat in UMeeT CIEAYIOUIHA CHHTAKCHUC:
<onemenm> in <MHOIHCECE0>
CemanTHKa npenukara in - "0oObyHasA", T.€. €ro 3HAUCHHUEM SIBISICTCS frue, eCIu
3HAaYCHWE apTyMEHTa <2jeMeHm™> COINCPKHUTCA B 3HAYCHWW IapaMeTpa
<MHO2HCECmB0™>, W false - B IPOTHBHOM CiIy4Yae.

[epeuncanmM omepanny HaJ MHOKECTBAMH B TIOPSIIKE YOBIBAaHHS IPHOPUTETA!

procedure output _set (x: sett);

{IIpoyedypa 6v1800a Ha IKPAH I]1eMEHMNO8 MHONCECMEA X}
var c: char,

begin

for c:="a' to ' do if ¢ in x then write(c," )

end;

begin

yL=[a bl d " m'];

y2:=["r'a"'n'",'d"'v",'m","l'];

new_set(yl,y2,x);

write("Muooicecmeo x cocmoum u3 ciedyrouux d1emenmos: '),
output set(x);

writeln;

writeln('l[Iposepum exniovenue yl 6 y2: \yl1<=y2);

end.

10.2. 3apanne N1 KOHTPOJISA 3HAHMIA
BapuanTs! 3aganus 10.2.
Brruncnnre 3HaueHue

IMpuopurer 1 2 2 3 3 3 3 4 1) ornowenus [2]=[2,2,2] 2) orHowmenus ['¢','b']=['c..'b']
Onepanuu 3) otHomenus ['a','b']=['b','a'] 4)  ornomenus [2,3,5,7]<=[1..9]
Haj * + - = <> >= <= in 5) otHouienus [4,5,6]=[4..6] 6) otHouenwus [3,6..8]<=[2..7,9]
MHOKECTBaMHU 7)  ortHomenus [[<=['0".."9"] 8) orHomenus 'q'in ['a'..'z']
IIpumep. IlocTpoeHue Nmo 3aJaHHBIM MHOXECTBaM CHUMBOJIBHOTO THna Y1 u Y2 9)  OTHOLIEHUS 10) .

i orHoenus odd(4) in ['a'..'z']
HoBoro MHOkecTBa (Y1UY2)u(Y 1\Y2) u BBIBO HA DKpaH €ro 3JIEMEHTOB. trunc(3.9) in [1,3,5,7]
program prim; 11)  orromenus [2]<[1..3] 12)  orHomIeHUsI 66=[66]
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13)  Beipakenwus [1,3,5]+[2,4] 14)  Beipakenws [1,3,5]1*[2,4]

15)  Beipaxenws [1,3,5]-[2,4] 16) BeIpakenus [1..6]+[3..8]

17)  Beipakenwust [1..6]*[3..8] 18)  Beipakenwus [2,4]-[1..5]

19)  BeIpaxkenwus []+[4,5,6] 20) BeIpakeHus [|*[4]

21) 22)  BBIpaKCHHS
BbIpaxkeHus []-[4] [2..13]*[3,13..60]+[4..10]-

[5..15]*[6]

22 BbIpa)KeHUS 24)  BbIpaXEHHUS

[2..10]-[4,6]-[2..12]*[8..15] O 7TH"2 9D *(["a'1+H'Z'])

11. JEKIIASA Ne 11
CPEJCTBA TPA®UKU TEKCTOBBIN U TPA®GUUYECKUIA PEXKUMBIL.
TPA®UYECKUE KOOPJIUHATBL. KOMAH/bI TPAOUYECKOI'O PEXKUMA.
IMOCTPOEHMUE 'PA®UKOB ®YHKIHUM B JEKAPTOBBIX KOOPJIUHATAX.
MPUMEHEHME HOJISIPHBIX KOOPJIUHAT. IOCTPOEHUE JIBUXYILIUXCSI
M30BPAKEHUIAL.

11.1. Pa6oTa ¢ CHMBOJIBHBIMH CTPOKAMH

Jnst  paboTel C CHMBOJBHOW HWH(pOpMaNued MNPUHATO HCIIOJIB30BaTh
CTPYKTYpY JaHHBIX - cTpoKa. B si3bike [Tackanb €€ Ha3pIBalOT CTPHHIOM (OT aHTJL.
string - cTpoka).

OnpenerncHue MEPeMEHHBIX THIIA String COACPKUT CIy)KeOHOe CIoBO String,
3a KOTOPHIM HAET MaKCHUMajbHas [UIMHA CTPOKHM B KBaJpaTHBIX CKOOKax
(1enounciaeHHas KOHCTaHTa B quamas3one ot 0 mo 255).

Hanpuwmep: var a : String [14]; line: String [80].

JlocTyn K 3JeMEHTaM CTPOKU HPOM3BOJHUTCS C IOMOIIBI0 WHICKcaluu. B
pe3ynbTate momy4aercss BenmmunHa tuna Char. Hanpumep: A/6]. Tun String u
craHgapTHeii Tan Char COBMECTHMBI, T.e. CTPOKA UM CHMBOJBI MOTYT
YHOTpeONAThCA B ONHUX W TeX )K€ BhIpakeHUsX. IIpu cpaBHEHHMH ABYX CTPOK B
pe3yipTaTe BO3BPAIIACTCS frie TOJNBKO B TOM Cllydae, KOTrJa CpaBHHBACMbIC
CPOKH COBHANAIOT IOCHMBOJIBHO M MMEIOT OIMHAKOBYIO JIMHY (IIPHHAAJIEKAT
OJTHOMY H TOMY K€ THITY ).

CuHTaKcHC ¥ ceMaHTHKa QyHKINH U1 paboThI CO CTPOKaMH

length(s) BosBpamaer qiuHy CTpOKH  string integer
s

concat(sl,...sn) BosBpaiaer cTpoky, string string
MOJY4EHHYO

KOHKaTCHAIMeH CTPOK
sl,s2,...sn. JlnuHa
pe3yibTarta He JI0JDKHA
MIPEBOCXOIUTH 255

copy (s,pos,len) BosBpaiaer cTpoky, s string string
MOJIy4eHHY0 U3 len pos:integer
CHUMBOJIOB CTPOKH S, len: integer

HAYUHAS C TIO3ULIHHU POS.
Ecmu pos 6onbiie, yem
JUTNHA CTPOKH S, TO
BO3BpAIACTCS ITyCTast
crpoka. Ecim pos+len
OOJIBIIE UTUHBI CTPOKH §, TO
BO3BPAILAIOTCS TOJIBKO
CHUMBOJIBI, TPHHAIIIC)KATIIHEC
CTpOKE §

pos(pattern, sourse)  Bo3zBpaiaer HoMep string integer
CHUMBOJIa, HAYMHAS C
KOTOPOTO pattern BXOIUT B
sourse

OyHKIMS Hasnauenne Tun Tun
aprymMeHTa pe3ysbTara

53

B s3pike Ilackans s paGoOTEI ¢ CHMBOIBHOW MH(OPMALMEH CYIIECTBYIOT
CTaHJApTHBIE MPOLENYPHL.

IIpouenypa str.
CuHTaKcHuC IpOLEayPbI:
str(value,st), tne: value - mapamerp, UMeIOMMNA TUN I[nfeger wnw real, st -
NepeMeHHas TUIA SIring.

IIponienypa mpeoOpazyer 3HaueHWe value B CTPOKOBOE W IOMEIIAET
pe3yapTaT B mepeMmeHHyro sf. Hampumep, eciu i=1234, To B pe3yibTare
BBITIOJTHEHHSI TIPOLIEYPHI S¢7(i,s¢) TIOMYyYUM, YTO 3HAUYCHHUEM NEPEMEHHOW st
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sBisietcst '1234"; ecnm ke x=2.5E4, TO B pe3yibTaTe BBIMOJIHCHHUS MPOIEAYPHI
Str(x,st) IOILy4HUM, 4YTO 3HAUEHUEM NepeMeHHO st snstercs '25000".

[porenypa val.
CuHTaKCcHC IPOLE Ly PhI:
val(st,var,code), Tne: var - mapameTp THIIA infeger WIH real, code - mapamerp
THIIA integer, a st - IEPEMEHHas TUIIA SIring.
[Iponerypa mpeodpa3yeT CTPOKOBOE BEIpAKCHUE S¢ B BEIMUUHY THIIA infeger NN
real (COOTBETCTBEHHO THUILy var) W NOMELIAeT 3HaueHUe B var. BelpakeHne He
JIOJDKHO COJZIEpKaTh CUMBOJIOB "mpoben”. TlepeMenHas code momkHa OBITH THIIA
integer. Ecu nipu npeoOpa3oBaHuu He 00HAPYKEHO OIMIMOOK, TO 3HAYCHUE code
paBHo 0, B TPOTHBHOM CIlydae 3HAa4CHHE code pPaBHO HOMEPY IO3WIUH, B
KOTOpO# oOHapy»KeHa repsas ommnoka. Hanpumep:
(1) ecmm st="234', T0 B pe3yiabTare oOpamieHUuss K Tpoueaype val(stires)
HOJIY4YHM, YTO 3HAaUEHUEM NepeMEHHOM i aBmsercs 234, a res=0;
(2) ecmm st="I2x', To B pe3ynpTaTe OOpamieHUs K Tpouexype val(stires)
HOJIyYUM, YTO 3HAYCHUE IEPEMEHHOM i HE OIpE/IeNIeHO, a res=3;
(3) ecnm xe st="2.5e4', T0 B pe3ynpraTe oOpamIeHHs K Tporenype val(stires)
HOJIY4HM, UTO 3HaUeHUEM nepeMeHHol i apnsercsa 25000, a res=0.

11.2. 3apanne N1 KOHTPOJISA 3HAHMIA
ITpumep pemenus 3amanus 11.2.

Hanucares nporpaMmy, yuUTHIBAIOIYIO UYUCIIO BXOXAECHUH mozcioBa "mu" B
3aJaHHOE CJIOBO.

program prim;

var x: string[60]; { ucxoonoe cnogo }

i, { napamemp yuxna }

s: byte; { cuemuux }

begin

5:=0;

write("Beedume ucxoonoe cnogo: ');

readln(x),

for i:=1 to length(x)-1 do if copy(x,i,2)="mu’ then s:=s+1;
writeln("Qucno éxoacoenuii noocrosa "mu': ',s)
end.
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BapuanTs! 3aganus 11.2.

Hanummre nporpammy

1)
2)
3)
4

5)
6)

7)

8)
9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

21)
22)
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nyn

3aMeHBI B ciioBe X Bcex OykB "a" Ha coueranue "Ky';
3aIMCHIBAIOIIYIO CIIOBO X B 00paTHOM IOPSIIKE;

"n.
>

3aMeHBI Bcex coueTaHmii "Ky" B cioBe X Ha OykBy "a
BBIJCISIIONIYI0 B cioBe X Bce OykBbl "o" cuMmBoiamu "mpoGen'.
Hampumep, cmoBo "cocHa" moymKHO OBITH IPeoOpa3oBaHo B "¢ 0 cHA';
yJIBaUBAIOIIYIO KaXyl0 OyKBY clioBa X;

BBIJICJIAIONIYI0 B cloBe X Kaxayro OykBy "o" ¢ momompio OykBel "-"
CJICBa U CIPaBa;

JUTA BBIYEPKHMBAaHUS Bcex OykB "o", crosmux B cimoBe X Ha YETHBIX
MecTax;

JUTS BRIYepKuBaHus u3 ciioBa X Bcex Oyks "K" u "G";

JUISl BBIYEPKHUBAHHMS B ClIOBE X BCEX OYKB, CTOSIIIMX Ha HEYETHBIX MeECTax

nan,

nocie OykBeI "a";

n.n

JUIsl BBIYEPKUBaHMS U3 ci1oBa X BceX OykB "p", mepes KOTOPHIMH CTOMT
Oyksa "a";

JUISl BBIUEPKUBAHHUS U3 CJI0BAa X KaXJIOH TpeThel OyKBbI;
IPOBEPSIOIYIO, CTh JIK B cJI0BE X JBE OJMHAKOBBIE OYKBEI;

nyn

BbISACHAIOUYIO, €CTh JIM B CJIOBE X 6y1<Ba a’, CTodlas Ha HEYETHOM

non,

MecTe mocie OykBbI "K";

MPOBEPAIONIYIO, €cTh JHM B ciioBe X OykBa "K", cTosimas Ha 4YETHBIX
MecTax nepen OykBoi "u";

MPOBEPSIONLYIO, BCE JIM OyKBBI CJI0Ba X OANHAKOBBI;

BBIICHSIONIYIO, MOXHO JIM 13 OYKB clloBa X COCTaBUTH CIIOBO Y

JUIS IPOBEPKH, €cTh N B cioBe X OykBwl "B". Ecim ects, TO Haiigure
HOMEp MEePBOM U3 HUX;

BBISICHSIFOIIYIO, €CTh JIM B clioBe X OykBa "K', U, €CIIU €CTh, TO 3aMCHUTE
Bce OykBHI "a" B 3TOM cioBe Ha "c";

Juis ojcuéTa yncia Oyks "o", CTOANIMX B cI0Be X HA YETHBIX MECTax;
JUTA TIoAcY€Ta yncia codetanuii "ky" B ciose X;

JUTS IOJICY€Ta CyMMBI MECT, Ha KOTOPBIX B clioBe X cTOUT OykBa "0";

i mojacuéra B ciioBe X Bcex coderanuii "HH". CUuTaiTe, YTO B CIIOBE

"HHH" MoACNIOBO "HH" BCTpeUyaeTcst OAUH pas;



23) BBIACHSIONIYIO, CKOJIBKO pa3 B CJIOBe X BCTpPEUaeTCs COYETaHWE U3
MEePBBIX IBYX OYKB ciioBa Y

24) BBIACHSIONIYIO, Kakas U3 OyKB (TepBasi WM TTOCIEIHsSA) BCTPEUAETCs B
cioBe X vaiie;

25) g moacuéra yucia OykB "a" B cinoBe X, CTOAIIMX Ha MecTax, HOMEp
KOTOPBIX KPaTeH TPEM;

12. JIEKIIUSA Ne 12
BBEJEHHME B OFbEKTHO-OPUEHTUPOBAHHOE INPOI'PAMMUPOBAHUE
OBBEKTDBI. UHKANICYJIALUSA. HACJIEJOBAHUE. BUPTYAJIBHBIE METO/bI.
JUHAMMNYECKOE CO3JAHUE OFBEKTOB. IOJIUMOP®U3M.

12.1. Paiisabl

@aiin - 3TO MOCICIOBATEIBHOCTh 3alMCeli, pa3MellaeMasi Ha BHEIIHUX
3alIOMHMHAIOMIMX YCTPONCTBAax (BHEIIHEH WaMATH) W paccMaTpuBaemas B
mpoIlecce MEPEChUIKH M 00pabOTKU Kak enuHoe Iesioe. TakuMm o0pasoMm, moj
(atimom moHnMaetcs " pusndeckoe” MeCTo Ha TUCKE, IMEIOIIIee UMS U pa3Mep.

®aiin - 3TO COBOKYNMHOCTh YIOPSIOYCHHBIX U B3aUMOCBS3aHHBIX 3aIlHCEH,
MMEIOIas OTMCaHNue ISl WACHTH(GHUKANN OTACTBHBIX 3allUCeH, TAKUM 00pa3oMm,
(haiin - 3TO CTPYKTYpa NaHHBIX.

CrpykTypa DaHHBIX (haill B 3aBUCHMOCTH OT THIIa JJIEMEHTOB JEIHUTCS Ha
TUIU3UPOBAHHBIC, TEKCTOBBIC M HETHITU30POBAHHBIC (hailiIbL.

TunusupoBaHHBIN (aiim - 3T0 Qaily, cOCTOANMUN W3 TMOCIEeI0BATEILHOCTH

2JIEMEHTOB  (Ha3bIBACMBIX  KOMIIOHGHTaMH) OJHOro tuma. KoimduecTBo
KOMITOHEHTOB (paiiyia pu 3a1aHnu ¢aiia He OrpaHnINUBACTCS.

Tak Kak BCce KOMIIOHCHTHI (hailyla UMEIOT OJUHAKOBYIO "IJIHMHY", TO TO3HIUSL
Ka)X/I0OTO KOMIIOHEHTa B (aiiyie MOKeT OBITh BEIYHCIICHA.

JlmHOM (paiiya HA3BIBACTCS YUCIO HAXOAIMIUXCS B HEM KOMIIOHEHTOB. ITycThIM
(atinom HazpiBaeTcs (aiin, He cojepKamuid KOMIOHEHTOB. [[nmmHa mycToro
(aiina paBHa Hyxr0. OOIIMIA BU oniicaHus (aijIoBOro THIA:

type r=file of tc,

rze: file (ot anri. ¢aitn), of (oT aHry. U3) - CIy)keOHBIE CII0BA;

7 - HISHTU(PUKATOP THUIIA,

fc - TUIT KOMIIOHCHTOB (HE MOJKET OBITH THIIOM file).
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OTMmeTuM, 4YTO HE MJOMYyCKaeTcs HCIONB30BaHNE (AWIOBBIX IEPEMEHHBIX B
oreparopax MPUCBAUBAHUS U B BEIPAKCHUSIX.

B xaxap1it MOMEHT BpeMEHHU JOCTYIEH TOJIBKO OJIMH KOMITOHEHT (aiina (Tipu
9TOM TOBOPST, YTO HAa JTOT KOMIOHCHT YCTAaHOBJCH YyKa3arenb (Qaiina).
CrnemoBarenbHO, YUTATh (DAl MOXKHO TONBKO MOCIECIOBATENBHO IO OXHOMY
KoMroHeHTy. [loaToMy paccmarpuBaemble (aiinel  HaspIBarOTCsA — (paiimamu
MOCIIEA0BATENHHOTO JOCTyTA (MITH MTOCIEI0BaTeIbHBIMA (Daliamu).

Hap ¢daitnamu MOXHO BEITIONHSTE JIBa SIBHBIX BHJIA ICHCTBUI:

Coznmanue (Qaiima. OHO BBIIONHSAETCS B pe3yibTare J0OABICHUS HOBBIX
KOMIIOHCHT B KOHEI[ NEepBOHAYaNbHO mycToro (aitna. B mpomecce co3manus
HOBEIEC 3HAYCHUS pa3pelacTcs 3alChIBaTh TOIBKO B KOHEI! (aiina;

IIpocmotp (¢aitma. OH BHIIONHSAETCS B PeE3yNbTaTe IOCICAOBATEIHLHOTO
MIPOJBIKEHUA 110 (haiiimy, HauMHAs ¢ ero Hadana. [Ipu 3TOM B KaKIbIii MOMEHT
BPEMEHU JIOCTYIICH IUINL OJUH KOMIIOHEHT (haitma. B mporecce mpocmoTpa
(haitia I3MEHATH 3HAUCHHSI KOMIIOHEHTOB Ha HOBEIE 3aIIpenIaeTcs.

Hauvate nucate B (a1 MOXKHO TOJIBKO C CAMOTO €ro Hayvaia, JOIHCHIBAas HOBBIC
KOMITOHEHTBI TIOCJICIOBATEIIFHO ONHY 3a JAPYToif; A YTEeHUs TakkKe Hauo
HAYMHATH MPOCMOTp (aiina ¢ caMoro Havyaia. BeienacTBue Takoi opraHU3aluu
Ha OJHOM IIpocMoTpe (haima Hemb3st COBMEMmaTh M YTEHHE, M 3aIllicCh
UHPOPMAIIUN: MOXKHO JTHOO TOJNBKO YuTaTh U3 (haiina, MuOO TOJNBKO MHCATh B
(atin. Oxgnrako, paboTas ¢ pasnIHbIMA (aitnamMmu A U B, MOXHO OJTHOBpEMEHHO
yurarh Gaidn A u nucats B daiin B (1 HaobopoT).

Bce octanmpabIe AeiicTBrA Haa (alaaMu MOCIEA0BaTEILHOTO JOCTYIIA SBISIOTCS
KOMITO3HUITHEH €r0 MPOCMOTpPA U CO3JJaHUS.

Hekotopeie cTraHmapTHBIE MPOIEAYPHl [UIA IIOCIEIOBAaTEIFHOW paboTHl ¢
(hatinamu

1. assign (var f: file; name: string), assign (var f: file of type; name: string),
rae: assign (OT aHIII. HA3HAYUTB) - UM POLICAYPHI;

f- nms daitmoBoit mepeMeHHOH (Jlorndeckoe nMs (aiina);

name - uMs (aiina Ha nucke (pusnueckoe ums Qaiina). ITo UM CBA3BIBACTCS C
(aitmoBoit TepeMeHHOW f, W B JampHeWmeM Bce omepanuud ¢ f OyayT
MPOU3BOJUTHCS HaJl JMCKOBBIM (aiioM ¢ uMeHeM name. Ilocie BBIOTHEHUS
STOH Tpomenypsl name W f OTOXISCTBISAIOTCS, T.6. OTOXAECTBISIOTCS
gorndyeckoe M (Qusnueckoe wumena ¢aitna.  [lanHas mnpouenypa JoJDKHA
BBITIOJTHATHCS TIepes] WCIob3oBaHueM (aiina. Ilepes BBIMOJHEHUEM OTIepartiit
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BBOJIa-BBIBOJIA (DAiiNI TOJDKEH OBITH OTKPBIT C MTOMOIIBIO OJHOW M3 CIICAYIOIINX
npouenyp:
2. reset (var f: file),
rze: reset (OT aHIJI. IEPEYCTAHOBUTb) - UMSI IIPOLIELYPBI;
f - ums mepeMeHHoM QaitmoBoro tuma. [Iporeaypa oTkpeiBaeT hain f s dTeHus
W CTaBUT yKa3aTelb Ha HAYaJlo MEPBOTO KOMIIOHCHTa (paiina (Ha KOMIIOHEHT C
Homepom (). DaiinoBas TmiepeMeHHas f JODKHA COOTBETCTBOBATH YiKe
CYIIECTBYIOLIEMY Ha Aucke (aily, nHaue Bo3HMKaeT ommbOka "I/O error" (ot
aHTI. input/output error - omMOKa BBOJA-BBIBOJIA).
3. rewrite (var f: file),
rae: rewrite (OT aHTJI. YCTAHOBUTH Ha 3aIHCh) - CIYKEOHOE CJIOBO;
f - uMs nepeMeHHOH (aiioBoro Tumna.
IIponienypa oTKpwIBaeT ailnn f [UIA 3alHCH, «OYMIIAET» €ro M IOMEIaeT
yKasarellb Ha Hayajlo IepBoro KomroHeHta (aita. Takum obOpaszom,
CYIIECTBYIOMNN (aiiyl ¢ TaHHBIM UMEeHeM OyaeT YHHUUTOXXeH. JIMCKOBBIN (aiil,
OpPraHM3yeMBIH C TIOMOIIBIO IPOLEAYPHI rewrife, CO3AAETCA IIyCTBIM (HE
CoJIepKalTuM KOMIIOHEHTOB).
4. read (var f- file of type; var v: type),
rae: read (0T aHTII. YUTaTh) — UMSI POTICTYPHI;
f— uMs nepeMeHHOH (aiiiioBoOro TUIa;
Vv — UMA TIEpEeMEHHOH (MJIM CIIHCOK M3 HECKOJBKUX MEePEMEHHBIX, Pa3/IelIeHHBIX
3aIsTHIMU ), COBIAJAIOLIEH 110 TUITY C TUIIOM fype 3JIEMEHTOB (haiiia.
Kaxxmass mepemMeHHasi CUMTHIBACTCS C TUCKOBOTO (paiima, M Iocie OKOHYAHUS
yreHus (aiIoBbIi yKa3aTesb epeMenaeTcs Ha CIeAYIOIi KOMIIOHEHT (aiia.
5. write (var f- file of type; var v: type),
rze: write (ot anri. [Iucars) — UMst IpoLe Ly pbl;
f— ums mepeMeHHOH (aiiIoBOTO THITA;
Vv — UMS TIEpEeMEHHON (MM CIIMCOK HECKOJIBKMX IEPEMEHHBIX, Pa3JesICHHBIX
3aIATHIMH ), COBITAIAONIEH IO THITY C TUIIOM 3JIEMEHTOB (haiina fype.
Kaxxmass mepeMeHHas 3alUCHIBACTCS B JUCKOBBIA (Dailjl, W TMOCIEC OKOHYAHHUS
omepanuu 3anmucu  (alIoBBIA yKaszarenb TepeMelIaeTcs Ha  CIeAyIouri
KOMITOHEeHT (aiina. [lociae okoHuaHmst paboTHl ¢ (aioM, OH JOIDKEH OBITH
3aKpBIT, HHAYE PE3YIIbTAT OYIET MOTEPSH. «3aKphiBaeT» ¢ails nmpouenypa close.
6. close (var f: file),
rae: close (0T aHr. 3aKpBITh) — CITY)eOHOE CIIOBO;
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f— ums mepeMeHHOH (aiIoBOTO THIIA.

JuckoBblii aiin, oToxxaecTBICHHBIN ¢ nepeMeHHON F, 3aKkpbIBaeTcs U B KaTajuor
JIVICKa BHOCATCSI HEOOXOANMBIE H3MEHEHHUSL.

[pouenyps!l Juii opraHM3alliy MpSMOrO JOCTyNna K KOMIIOHEHTaM _(aiina

[OCIIeI0BATEILHOTO JIOCTYIIA.
1. seek (f;n),

rae: seek (ot anTi. VIcKaTh) — UMl IPOIIETYPHI;

f— uMs nepeMeHHOH (aiiioBoOro THUIa;
1 — UEJIOYHCIICHHOE BhIpaXKEHHE.
Iponenypa mepeMeriaeT ykazarenb (aiijia Ha KOMIOHEHTY (aiija ¢ HOMEpOM n
(HOMEp TepBOit KOMITIOHEHTHI (hatina paseH 0).

2. seek (f,filesize(f)),
rze: seek — AMsI IPOLIEAYPBI;
f— uMs nepeMeHHOH (aiiioBOro THUIa;
filesize() — ctanmapTHast QYHKIIHS BO3BpAIIaeT KOJIMIECTBO KOMITOHEHTOB (haiiia,
a T.K. KOMIOHEHTBI HYMEpyroTcs, HaunHas ¢ 0, TO pe3ynpTaT MOJNy4aeTcss Ha
eMHMITY OOJIBITM HOMEpa TIOCIIeIHETO KOMIIOHEHTa (aita.
Iponenypa mo3BoiseT MOMENIATh yKa3arenb (aiiina 3a KoHeIl (aiina.
Crannaptablie GyHKINU U pabOTHI ¢ daiimamu.

1. eof (var f: file): boolean,
rae: eof (0T aHTI. end of file - KoHen daiina) - UM GYHKIINH;

F - ums nepemenHoii ¢aiinoBoro tumna.
OyHKITNS TTO3BOJISIET ONPEACTUTh TOTOBHOCTH (haiiyia K YTEeHHIO, 00 K 3aIucH
undopmaruu. Ecmu  ykasarens ¢aiina mnpoxBuHynics 3a  KoHen  (paidia
(roTOBHOCTH K 3ammcu), TO 3Ta (pyHkuus Bo3Bpamaer 3Hadenne TRUE, B
OCTaJIbHBIX CiTydastx (pyHKIHs Bo3BpaniaeT 3HaueHne FALSE.

2. filepos (var f- file of type): integer, filepos (var f: file): integer,
rae: filepos (ot aHri. file position - no3uius aiina) - ums GyHKIUY;
F - ums mepemenHol (aiiioBoro THra.
@OyHKuMs BO3BpallaeT 3HAYCHUE TEKyLleld MOo3uIMU ykaszatens daitna. Homep
MepBOi KOMIIOHEHTHI (aiina paseH 0.

3. filesize (var f- file of type): integer, filesize (var f- file): integer,
rae: filesize (0T aHTIL. file size - pa3mep daiina) - UM QyHKINY;
F - ums nepemenHoii ¢aiinoBoro tumna.
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OyHKIWsT BO3BpamiaeT pa3mep ¢aiira, T.e. YUCIO KOMIIOHEHTOB ¢aitna. Ecmu

filesize(f)=0, To (aiin sABISETCS MyCTHIM.

3ameuanue. @yHkund filepos() u filesize() He TPUMEHUMEBI K TEKCTOBEIM (paiimam.
TekcToBbiMU aiinamu (TUNA fext) HA3BIBAKOTCS «IIOYTH» THIIM3UPOBAHHBIC

(haiipl, IMEIOMUMHU KOMITOHEHTHI, KOTOPBIE MOTYT HMETh JTW0O Tuma char, maodo
aBIAThCs  cuMBosioM «Konery crtpokm». CumBon «KoHer CTpoku» — 93TO
COBOKYITHOCTH CHMBOJIOB «llepeBoj CTPOKM» C MIECTHAAIATePHIHBIM KojoM 0D
1 «B0o3BpaT KapeTKu» ¢ IIECTHAAIATCPUIHBIM KOIOM 0A4.
CHUMBOJIBI B TEKCTOBOM (aiisie chopMHPOBAHBI B TTOCIEAOBATEIHFHOCTH CUMBOJIOB
THHA char, KOTOPBIC HA3BIBAIOTCS CTPOKAMH, KaXas CTPOKA OKAaHYMBACTCS
CHETHANTBbHBIM COCTaBHBIM CHMBOJIOM, KOTOPBIHA Ha3biBaeTcs «KOHEI CTPOKm».
CrannapTHbie Ipouenypsl v Q) YHKIMH JJIs paOOTHI ¢ TSKCTOBBIMU (hailiiamMu.

1. readin (var f: text)
[Ipouenypa ocCymIecTBIseT Iepexo] K Hayally CJEAYyIOIeH CTpOKH, T.e.
TIPOITYCKAaeT BCE CHMBOJIBI TEKYIIEH CTPOKH.

2. writeln (var f: text)
IIpouenypa 3anuceiBaetT cumBoI "KoHel cTpoKu" B TEKCTOBBIN (aiii.

3. eoln (var f: text): boolean
OyHKITNA BO3BpAILALT {rue, ecu B ¢aiine f Haiinen cumBona "Koner cTpoxu” mimm
cumBon "Konen gaiina" u false - B MpOTHBHOM cily4ae.
3ameuanue. C CHMBOJIOM eoln OTIEpUPYIOT CIEAYIONINE TPOLICTYPHI:
npouenypa writeln(f) 3amuceiBact cumBon "Kowrer ctpoku” (eoln) B KOMIIOHEHT
(hafina, Ha KOTOPBIA YCTAHOBJICH yKa3arenb (aiina;
npouenypa readln(f) TpoOIycKaeT OCTAaBUIYIOCS 4YacTh TEKYIIEH CTPOKH H
YCTaHaBIIMBAET yKa3aTeNb (Daiiyia Ha MepPBBI CHMBOJI HOBOW CTPOKH.

4. eof (var f: text): boolean
IIpu paboTe ¢ TeKCTOBBIM (ailioM (YHKITUS BO3BpaIlaeT pe3yiabTaT frue, ecliu
ykasareins (aitna pacrosnoxkeH B nozunmu cumoia "Konen daitna" ("ctrl"+"z")
U false - B IPOTHBHOM CITydae.

5. seekeoln (var f: text): boolean
AHanorndyHa QyHKOHH eoln, HO Tpomyckaer cuMBoibel "IIpobGen" mepen
MpOBEPKOI Ha ocTmxkeHue cumbona "Konen crpoxu”.

6. seekeof (var f- file): boolean
Amnanornuyna ¢ynkuun EOF, HOo mpomyckaer cumBoinsl "IIpoGen" u cumBOIBI
"Konern cTpoku" mepen mpoBepkoii Ha mocTmkeHue cumBoia "Konerr daiina'.
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HerunusupoBanubie  ¢ainbl COCTOAT U3 KOMIIOHGHTOB OJMHAKOBOTO

pa3mepa, CTpyKTypa KOTOpPBIX HEHM3BECTHA MJIM HE MMeeT 3HauyeHus. Takue
(haliurel IPUMEHSIIOTCS, B YaCTHOCTH, WJIHM B MPOIEIypax KOMHPOBAHUS, I IPH
00paboTke (aitioB 6a3bl JAHHBIX.

Omnmcanue HETHIM3UPOBAHHOTO (aiina: var f- file;

Jdns oOpaboTku (aitnoB 6e3 THIAa NPUMEHAIOT T€ K€ (QYHKIWHU, YTO U JUIA
(haitoB ¢ Tariom (T.e. yHKUNH eof, filesize, filepos).

pouenyps! aist 00pabOTKN HETUNN3UPOBAHHBIX (alIoB.

1. rewrite (f- file, size: word)
cO3/1aeT HOBBIH (aiii; eciin (aiiil c TAKUM UMEHEM yKe CyLIECTBYET Ha JUCKE, TO
OH YJIaJIsieTCsl U CO3/1aeTcs HOBBIA. BTOpOil mapameTp ompenenser pa3Mep 3anucu
B (paiine; eciM OH OTCYTCTBYET, TO NPEAIIOIaraeTcs, 4To OH paBeH 128 Oaiitam.

2. reset (f- file; size: word)

OTKpbIBaeT cyuiecTBylomuii daitn. B ¢aiin MoxHO 3anmuckiBaTh HHPOPMALHIO U
9uTaTh M3 HETO. BTOpOIi MapameTp omnpeenser pa3Mep 3anucy B ¢aiiie; eciiu OH
OTCYTCTBYET, TO MPEIIONAraeTCs, 4TO OH paBeH 128 Oaiitam.

3. blockread (var f: file; var buf: ?; count: word [var result: word])
yuraer U3 Qaina F' Count-3anuceil B Oydep BBona buf; eciu yka3aH 4eTBEpPTHIH
mapameTp, TO OH IOJIydaeT 3HaueHHE PeabHOTO YHCIa MPOYUTAHHBIX 3aITHUCEH.
KonnuecTBO MpoYnTaHHBIX 3amicell MOXKET HE COBIAAATh C count IPH YTCHUH
MOCIIEAHEH, a TOTOMY, BO3MOXHO, HEIMOJIHOM, MOPIHA JaHHBIX U3 (aiina. Eciau
YEeTBEPTHI MapaMeTp HE yKa3aH M KOJHMYECTBO 3aTPeOOBAaHHBIX W PEajbHO
MIPOYNTAHHBIX 3aIMCEH HE COBIIAAAET, TO BO3HMUKACT OIIMOKA BBO/Ia-BBIBO/IA.

4. blockwrite (var f- file; var buf: ?; count: word [var result: word])
3anucbiBaeT B (aitnm f Count 3ammceid m3 Oydepa BBOma buf, ecnm ykazaH
YEeTBEPTHII NapaMeTp, TO OH IMOJy4aeT 3HAUYCHHUE PEeajbHOr0 YMCIIa 3alMCaHHBIX
KOMITOHEHT. KoJraecTBo 3anrcaHHbIX 3aMiuceil MOXKET He COBIIAAATE C count Ipu
HEeXBaTKe MeCTa Ha Jucke. Eciin 4eTBepThIil mapaMeTp He yKa3zaH M KOJIHMYECTBO
TpeOyeMBIX W pPEalbHO BBIBEICHHBIX 3allMCEH HE COBIANAeT, TO BO3HHUKAET
ommOKa BBOJa-BbIBOJIA.

5. seek (f: file; n: longint)
nepeBUraeT ykasareib (aiiina Ha /1-10 3aluch (7 - LEJIOYUCICHHOE BBIPAKEHHE).
ITepBeiit koMITOHEHT UMeeT HoMep 0.

12.2. 3apanue N1 KOHTPOJISA 3HAHMIA
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Jan tekctoBbiii gaitn f. Ilomyumre Bce ero cTpoku, comepxkamme Oonee 30

CHMBOJIOB.
program prim; begin
var readln(fs);
- text; if length(s)>30 then writeln(s),
s: string; end;
begin close(f),
assign(f, 'f.txt); end.
reset(f);
while not eof(f) do

BapuanTsl 3aganus 12.2.

1)

2)

3)

4)

5)

6)

7)

8)

9)

Jan TexctoBbiii (aiin f. 3amummre B "mepeBepHYTOM" BHIE CTPOKHU
¢aiina f B ¢aiin g. ITopsaok cTpok B daiiiie g 1oKeH ObITh 00paTHBIM
10 OTHOIICHHUIO K MOPSIKY CTPOK HCXOAHOTO (haiina.

[Jan texcroseiii daiin. [lepenmmure B daiin g Bce KOMIOHEHTHI ¢aiina f
¢ 3aMeHoii B HUX cuMBoda "0" Ha cumBoa " 1" 1 Ha000pOT.

Han TtekcroBeiii ¢aiin f. [lomyunre camyro IUIMHHYHO CTpOKy (aiina.
Eciu B (aiinme mMeeTcsi HECKOJBKO CTPOK ¢ HAWOOJBIIEH IMHOMW, TO
TIOJIyYUTE OIHY UX HHX.

Jan TexctoBbiii (aiin f. 3amummre B "mepeBepHYTOM" BHIE CTPOKHU
¢aiina f B daitn g. Ilopsnok cTpok B Qailie g JODKEH COBMAAATh C
MTOPSITKOM MCXOJIHBIX CTPOK B (haiine f.

Hdan TexcroBblii Qaiin. Ilepenmmmre koMnoHeHTs! ¢aiina f B daitn g,
BCTAaBISI B HAJalo KaXIOH CTPOKM Mo ofgHomy mpobery. Ilopsmox
KOMITOHEHT JIOJDKEH OBITh COXpaHEH.

Janbl TekcToBBIM Qaitnm u crpoka s. [Tomyunmre Bce crpoku (aiina f,
cojieprKalye B KauyecTBe (hparMeHTa 3alaHHYIO CTPOKY S.

Jan TexcroBwiid daitn f. Vckiarounte mpoOesbl, CTOSIMNE B KOHIAX €ro
cTpok. Pesynbrar momecture B Qaiin 1.

Han ¢aiin f, KOMIIOHEHTBI KOTOPOTO SIBJISIFOTCS JIEHCTBUTEIHHBIMHU
yucnamu. Haiinnre: cyMMy KOMIIOHEHT ¢aiina f.

Han ¢aiin f, KOMIIOHEHTBI KOTOPOTO SIBJISIFOTCS JIEHCTBUTEIHHBIMHU
yucnamu. Haiinnre: nponsseeHre KOMIOHEHT (aiina f.
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10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Han ¢aiin f, KOMIIOHEHTBI KOTOPOTO SIBJISFOTCS JIEHCTBUTEIHHBIMHU
yucnamu. Halaure: cyMMy KBaJpaToB KOMIIOHEHT (aiina f.

Han ¢aiin f, KOMIIOHEHTBI KOTOPOTO SIBJISIFOTCS JIEHCTBUTEIHHBIMHU
yucinamMu. Haiigure: Monynb CcyMMbl W KBaapaT NpOU3BEICHUS
KOMITIOHEHT (atina f.

Han ¢aiin f, KOMIIOHEHTHI KOTOPOTO SIBISIOTCS JCHCTBUTEIBHBIMU
guciamu. Haiinure: mocneaHuA KOMITOHEHT (aiina.

Han ¢aiin f, KOMIIOHEHTBI KOTOPOTO SIBISIOTCS JCHCTBUTEIBHBIMU
yrcnamu. Halaure: HanOoIbIINii KOMIOHEHT.

Han ¢aiin f, KOMIIOHEHTHI KOTOPOTO SIBISIOTCS JCHCTBUTEIBHBIMU
yyciaMu. Haliiure: HauMEHbIINKA KOMIOHEHT C YETHBIM HOMEPOM.

Han ¢aiin f, KOMIIOHEHTHI KOTOPOTO SIBISIOTCS JNCHCTBUTEIBHBIMU
gucinaMu. Haiinure: HamOONBIINH MOIYJh KOMIIOHEHTa C HEYETHBIM
HOMEPOM.

Han ¢aiin f, KOMIIOHEHTBI KOTOPOTO SIBJISIFOTCS JIEHCTBUTEIHHBIMHU
yucnaMu. Haiiaure: pa3HOCTh MEPBOrO M IOCJIETHEr0 KOMIIOHEHTA
(hatina.

Han ¢aitn f, KOMIOHEHTBI KOTOPOTO SBIISIOTCS LEIBIMU YHCIAMU.
HaiinuTe cpean KOMIIOHEHTOB KOJMYECTBO KBAJPATOB MPOCTHIX YHCEI.
Jano HatypansHOoe n. 3amumure B Qaiy g nensle uucna bl,...,bn, s
KOoTOpbIX bi=2i+3i+1, i=1,2,...,n.

[ocnenoBarensHocTh X1,X2,... 0Opa3zoBaHa no 3akoHy Xi=(i-0.1)/(i3+21),
i=1,2,... lano neiicrBurensHoe yrciao S>0. 3ammmute B (aiin H wieHbt
HOCIEeA0BaTENbHOCTH X1,X2,..., OCTaHOBUBIINCH IOCIE MEPBOTO UIEHA
TIOCJIE0BATENIEHOCTH, JUISI KOTOPOTO BBIIOIHEHO ycIoBHE [Xi|<S.

[Jan cumBonbHbI ¢aiin f. [lonyuure konuto daiina B daitne g.

13. JEKIIMSA Ne 13
NPUKJIAJHBIE BBIYMCJIEHAS PENIEHUE HEJIMHEVMHBIX YPABHEHUIA.
BBIYMCJIEHUE HHTET'PAJIOB. PEIIEHUE JU®®EPEHIIUAJIBHBIX
YPABHEHUWM. 3AIAYM JIMHEMHOM AJITEBPBI.

13.1. 3anucu

KoMOMHNPOBaHHBIH THIT JaHHBIX (3AITHCH)
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3anmck - THI JaHHBIX, COCTOSIINN U3 (PUKCHPOBAHHOTO YHCIa KOMIIOHEHTOB
(Ha3bIBACMBIX TOJISIMH) OHOTO MM HECKOJIBKUX THIIOB.

IIpuBeném nmpruMepsl ONIMCAHKS THIIA 3AMKCh:
type point=record

x,y: real
end;
dates=record
day :1.31;
mon : string[3];
year: 1..3000
end;

var p,r: point;
dt: dates;

MOXHO ONpEeNeIuTh MACCHB 3alHCed, MO KOTOPBIX TAaKKE SBISIOTCS
MacCCHBaMHU:
type student=array [1..n] of record

fam : string[15];

birth: dates;

man : boolean;

marks: array[1..10] of 0..5
end;
var group: student;

Wnentudukarop group MOKHO HCIIONB30BATh Ul XpaHEHHS WHPOPMALIUH O
TpyIIe CTyACHTOB ((paMuiIns, JaTa POKACHU, IO U OlleHKHU 110 10 nmpenmeram).

ObparmeHre K 3HAYCHHUIO MOJIS 3aIMCH IIPOUCXOANUT TIPH TOMOIITM COCTaBHOTO
MMEHH, COJICPIKAIIET0 UACHTH()HUKATOP MECPEMCHHON M UMS IOJIsA, Pa3IeiIEHHBIC
toukoil. Hanpumep, p.x, dt.mon, group[1].man, group[2]. marks[1].

CocTaBHOE MMS MOXET HCIIOJIb30BAThCS BE3/C, IC AOINYCTUMO MPUMCHCHHE
WACHTU(UKATOpAa THIIA TIIONIA: B BEIPAKEHHUSAX, OIEpaTOpax BBOAA-BBIBOAA,
MPUCBaUBaHMS, B Ka4eCTBE (DAKTUICCKUX MMAPaMETPOB.

ObpameHre K MO0 3alMCH C TIOMOIIBI0 COCTABHOTO WMEHH MOXKET WMETh
rpomo3nkuii  Bun. Omepatop with, pemammmii 3Ty npodieMy, HUMeEeT
CIICAYIOIIHNHA BU/I:
with <nepemennass muna 3anucv> do <onepamop>
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Ecmu mocne crmoBa with 3a1aTh UMS 3alllCH, TO B OTIEpaTOpe, CIEAYIOMNM 3a do,
JUIS JOCTyNa K MO0 MOXKHO YKa3blBaTh TOJBKO HMs TMOJIA 03 WMEHHU
TIEPEMEHHON.

13.2. 3aganue A1 KOHTPOJISI 3HAHUIA

IIpumep pemenus 3aganus 13.2.

ITo Gmok-cxeme perieHus] KBaJpaTHOTO ypPaBHEHHS COCTaBUThH INPOTpaMMy Ha
si3pike [lackab.

Hadang

@ 2 @ pewenns
Her
ED-b‘-i’rdc—I E--c‘}b ]—{eum :/LWF(_NOHGLL

BomnCNERME / Busgg, /
A1 EXNE

PR Bumeneme ] f! 21:!;;31’! x
| ¥

program root; else begin
uses crt; x:=-c/b;
var writeln("x = "x:8:3)
a,b,c,dxrixl x2: double; end
begin else begin
clrsery d:=b*b-4*a*c,
writeln('Pewenue keadpamnoco if d<0 then begin
ypasnenus ax™2+bx+c=0"); r:=-b/2/a;
write('Beedume a ='); i:=sqrt(-d)/2/a;
read(a); writeln(x1 =", r:8:3, '+ ', i:8:3,1");
write('"Beedume b ='); writeln(x2 ="', r:8:3, '- ', i:8:3,"1");
read(b); end
write("Beeoume ¢ ='); else begin
read(c),; x1:=(-b+sqrt(d))/2/a;
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if a=0 then

if b=0 then

if c=0 then

writeln("Kopenv moowcem Ovimo
a1006iM.")

else

writeln("Pewenuii nem.')

BapuanTs! 3aganus 13.2.

Havano

8808 7,{ 7, 1(4}/

—Y¥i-1
Zp~ Ty

b=y -aziy
_y=az+b

as=

1. biok-cxema TMHEHHOM
HMHTEPIIOJISIIIAH.

JluHeliHast UHTEPTIOJISIHS COCTOUT B
TOM, YTO 3aJaHHBIC TOUYKHU

(x;,»;) (i =0,...n) coequHArOTCS
MPSIMOJIMHEHHBIMU OTPE3KaMHU, U
¢GhyHKIHA f(X) TPUOTIKEHHO
3aMEHSCTCS JIOMAHOH ¢ BEpIIMHAMU
B JIAHHBIX TOYKaX.

x1:=-2%c/(b+sqrt(d));
x2:=c/(a*xl),
writeln("x1 ="', x1:8:3);
writeln('x2 ="', x2:8:3);
end;

end;

end.

[7=0, 74
Lr=(b-a)4

Hh=F(n)
L =T(10y)
5 =gut4h

2. bnok-cxema meroga CUMIICOHA.
®opmyna CuMIICOHa peiHa3HaYeHa JUIs
BBIYHCIICHH OIPEeICHHOTO HHTErpaja
oT QyHKIMH f(X). 3HaYeHUE HHTErpaja

MIPEACTABISIETCS CYMMOM

b h
[ rde= 2T+ 40+ 33+t 30)

20y, + Vg et Vyia) V]
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Boon {a;, 4, 0;,4;

Ay==cy /by
Bimdi/by, in2

¥

e=a A+ B A=~ /fe
By =(dj*a;B,4)/e

43 i=i+t
ef,
_@n=8n By
by + @y Apy

Z; ‘dd‘rlﬂ +BI

Zp

3. biok-cxema MeToa MPOroHKHU.
MeTop MPOTrOHKH SIBIISIETCS] YaCTHBIM
ciryqaeM Metona ["aycca mis
PELICHUsSI CHCTEMBI THHEHHBIX
YpaBHEHMH C TpeXAHaroHaJIbHOU

MaTpuLen
b0 0
b 0.0 |- -
ay Dy & =D
0...0...0....a,.b,
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/ Bsog, .z;ﬁ,y,,,'é /

L.‘/ =% +h (2,4, ) l‘—-
| z=r+h.|

/ Boisol, Z,y /

f=i+1

$h=y

4. brnok-cxema meToaa Dusepa.
Merton Diinepa npeagHazHAYCH TSI
pemenus 3anauu Komru s
0OBIKHOBEHHOTO MU (HEepeHIIATEHOTO
ypaBHCHHS

?Zf(x,J’),J’(xo):J/O
X

Ecnur cunTaTh 9TO Y37IBI CETKH X;
PaBHOOTCTOSIIUMY, T.€.

Ax; = x;.; — X; = h = const , TO 3HaUCHNE
CETOYHOH (QPYHKIUH ;| B TIOOOM y3IIe
X;,; BBIYHCIISIETCS TI0 €€ 3HAUCHHUIO B
HpenpITyIeM y3ie no popmyie

Yin = Vi +hf(x;,9;).



Hayano
-
-

. '.ﬂ.a
e (o)

5. bnok-cxema metoga I'oprepa.

[Ipu anmpoxcumaruu QyHKINH, a
TaK)Xe B HEKOTOPBIX JIPYTUX 3aJadax
TIPUXOJUTCS BEIYUCIATH 3HAYCHUS
MHOTOYJIEHOB BU/Ia

P(x)=ay+a;x+ azx2 +..ta,x".
Jlns ucKiIIouenys BO3BEJCHHS X B
CTEIEHB B KaXKIOM YJICHE
MHOroujeH B cxeme ['opHepa
MHOTOYJIEH MIEPETUCHIBAIOT B BUJIE
P(x)=ay +x(a; +x(a, +...

+x(a,_, +xa,)...).

Her
Tz -7, k=-k |

Ly:ky l—-b/Bb!Bu_u. y

6. biiok-cxema BEIYHCIICHUS CHUHYCOB.

3HayeHne CHHYCa MOYKHO BBIYHCIHUTE C
MIOMOUIBIO psifia

3 5 7

. X x
siny=x——+—-—+
357

IIpu BBIYMCIIEHUH JaHHOM CyMMBI
YUUTBHIBAIOTCS TOJIBKO YJIEHBI, KOTOPHIE
00JIbIIIe HEKOTOPOTO MAaJIOTO YHMCIIa

¢ >0, XxapakTepu3yIoUIero TOYHOCTh

BBIYUCIICHUA.

7. biok-cxema MeTojia AeJIEHUS

OTpe3Ka I0I0JIaM.
OT0 METO HAXOXKICHUSI KOPHEH
HEJMHEHHOTO ypaBHEHHS f(x)=0.
HomnycTtum, 4T0 ynanock HalTh
0Tpe3oK /a,b], B koTopoM
PacHoIOKEHO HCXOHOE 3HAUCHHE
KOpHS X=c, T.e. a<c<b. B kauecTBe
HAYJILHOTO MPUOIIIKEHUS] KOPHS Cy
MIPUHUMAEM CEPEUHY ITOTO
OTpe3Ka, T.e. cy—(a+b)/2. Jlanee
HCCIICAYCTCS 3HAYCHUS (PYHKIIUU Ha
KOHIIaX OTPE3KOB [a, ¢g] U [cy,b]. ToT
13 HHX, Ha KOHI]aX KOTOPOTo f(x)
MPUHUMAET 3HAYCHUS Pa3HbIX
3HAKOB, COJICPKUT HCKOMBIH KOPEHb.
DTOT OTPE30K MPUHUMACTCS B
Ka4ecTBE MCXOHOTO OTpe3Ka.
[Ipotiecc NOBTOPsIEM UTEPALIUOHHO,
TIPH 3TOM OTPE30K, COAEpKAIIUN
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Hauano

8. brok-cxema MeToaa mpocToi
UTEpaIHH.

Merton npocToit utepanuu
MpeHAa3HAYCH T HAXOXKICHUS KOPHEH
ypaBHenus F(x)=0. ]Iy uCOJIb30BaHUs
9TOr0 METOJIa HCXOJHOE HEJTMHEHHOE
YpaBHEHHE 3aIUChIBACTCS B BUAC X=f(X).
[TycTh U3BECTHO HAYATBHOC
puOIKeHne KOpHs X=cy. Co3maeM
UTEepaIMOHHBII Mpolecc

Cpi1 = f(c,),n=12,..

HrepannonHsbIil mpoliece npekpaniaercs,
€CJIU Pe3yNbTaThl IBYX
MTOCTICIOBATENbHBIX HTEPAIIUil OM3KH:

| ¢ i1 —¢, | <& . lOCTaTOUHBIM YCIIOBUEM

CXO0AUMOCTH METOJa HpOCTOﬁ urepanuun

spisiercst yenosue | f'(c,)|<1.



KOPEHb COKPAIAETCsI TIOCIe A-if
ureparuu B 2" pas.

14. JEKIHAA Ne 14
DELPHI - CPEJA BU3YAJIBHOI'O TIPOI'PAMMUPOBAHUA CO3JJAHUE
MPUJIOKEHUI B DELPHI. OBIIASI XAPAKTEPUCTHUKA BA3YAJIBHBIX
KOMIIOHEHTOB. ®OPMbI U MEHIO.

14.1. Moayan

Mopynu SBISFOTCS HHCTPYMEHTOM IS pa3pa0doTKu OMOIMOTEK MPUKIATHBIX
IPOTpaMM W SIBIISTIOTCS. OCHOBAaHMSIMH Ui TEXHOJOTHH MPOTPaMMHUpPOBAHHA,
KOTOpasi Ha3bIBACTCSI MOTYJILHBIM MPOTPaMMHPOBAHUCM.

Monyns - 3TO aBTOHOMHO KOMITWIIMpyeMas TporpaMMHasi €IUHHIA,
BKIIIOYArONIasi B ceOs pa3MUYHbIC KOMIIOHCHTBI pa3lieiia ONUCAHWU (THIIBI,
KOHCTAHTHI, TIEPEeMEHHBIE, NPONeayphl U (YHKINH) M, BO3MOXKHO, HEKOTOPYIO
MOCJIEIOBATENILHOCTh ONIEPAaTOPOB.

B Monmymax sBHBIM 00pa3oM  BBIACHSAETCS HEKoTopas "Buammas"
uHTEepQeiicHas 4YacTh, B KOTOPOM CONEpKATCs OMUCAHUS TIOOAIBHBIX THUIIOB,
KOHCTAaHT M TIEPEMEHHBIX, a TaKKe IMPHUBOMAATCS 3arojOBKHA TJIOOAIBHBIX
nporenyp u Qyukuuii. [losBiaeHre 00beKTOB B MHTEP(EHCHON YacTh AeiaeT ux
JIOCTYTHBIMU JJIs1 IPYTUX MOAYJIEH U OCHOBHOM mporpamMmebl. Tena mpouenyp u
(hyHKIHH pacronararoTcs B UCIONHUTEIBHONH 9acTH MOJIYJS, KOTOpas MOMKET
OBITH CKPBITA OT MOJIE30BATENS.

3ameuanue. Baxnas 0COOCHHOCTH MOJYJICH 3aKIIOYACTCS B TOM, YTO
kommisitop Turbo Pascal pa3memaeT ux mporpaMMHBIA KO B OTACIHHOM
CerMeHTE maMmsTh. MaKCHMalbHas JJIMHA CErMCHTa MaMsITH HE MOXKET
npesbimath 64 Kb, 01Hako KOJIMYECTBO OTHOBPEMEHHO HCIIOIB3YEMBIX MOIYJICH
OTPaHUYMBACTCS JIHIIH JTOCTYIMHOW MaMSTHIO, YTO TACT BO3MOXKHOCTH CO3/1aBaTh
OOJBIIIE TPOTPAMMEI.

Moaynb UMeeT cleAyIOUNi CHHTAKCHUC!
unit <umsa mooyns> interface
<ummepdeticnas wacmo Mooyns> implementation
<ucnoausemas yacmv mooyasa> begin
<uHuyuupyrowas 4acmov Mooyis> end.
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3aroJ0BOK MOMIYJS COCTOMT W3 3ape3epBUPOBAHHOTO CJIOBA UMif M CICIYIOIIETO
32 HUM MMEHU MOAYJIA. DTO UM TOJDKHO COBIAIATh C UMCHEM JMCKOBOTO (haiina
B KOTOpBIM MOMEIIAeTCAd MCXOIHBIM TEeKCT Monynd. Ecim, k mpumepy, umeem
3aroJIOBOK MOIyJs unit global, ToO MUCXOIHBII TEKCT COOTBETCTBYIOLIETO MOIYJIS
JIOJDKEH pa3MemaThes B AUCKOBOM (aitte global. pas.

NmMst Momynst COy»XKUT AJISL €r0 CBSI3U C JAPYTUMHU MOJYJSIMA U OCHOBHOM
MIPOTPaMMOii. JTa CBA3b YCTaHABINBACTCS MPEIIOKEHIEM:
uses <cnucok mooyieu>,

T/Ie: uses - 3ape3epBHUPOBAHHOE CIIOBO,

<Cnucox moOysiei> - CIUCOK MOAYJEH, ¢ KOTOPHIMH YCTaHABJIMBAETCS CBS3b;
JJIEMEHTaMH CIIMCKa SBITIOTCS MMEHa MOXyJeH, OTAeNEHHBIE Apyr OT IpyTra
3amAThIMHU, HATIPUMED:

uses crt,graph,global,

Ecnn oObsiBNIeHUE uses MCHOJIB3YEeTCsl, TO OHO JOJDKHO OTKPBIBATH pa3iel
ONUCAaHUN OCHOBHOHM TmporpamMMmbl. B Moaysne MOXHO HCHONIB30BaTh APYTrHE
moxaynu. [IpensnoxeHue uses B MOAYJISIX MOXKET CJIEAOBATh JIMOO Cpa3y 3a CIIOBOM
interface, unu cpa3zy 3a cJIOBOM implementation.

Unrepdeiicnas yacTb MOyl OTKPBIBAETCS CIIOBOM inferface. B aToit wactu

collepkarcsi OOBSBIICHUS BCEeX TIOOATBHBIX O0BEKTOB MOYJISI (THIIOB, KOHCTAHT,
MEPEMCHHBIX, TPOUCAYP W (DYHKIHIA), KOTOpPBIC IODKHBI CTaTh JOCTYITHBIMHU
OCHOBHOH MPOTpaMMe U IpyruM MOAyJsiM. OTMETHM, YTO OOBSIBICHHE MPOLIEAYP
u ¢GyHKUMA B WHTEp(EHCHON dYaCTH aBTOMATHYCCKH COMPOBOXKIACTCS WX
kommuwsinueit. Takum oOpa3om, oOecrieunBaeTcsi JOCTYN K MpOLEAypaM H
(hyHKIHSAM M3 OCHOBHOM MPOTPaMMBI, & TAKKE IPYTUX MOJYJICH.

Crenyer ydecTb, YTO BCE KOHCTAHThI M IEPEMEHHbIC, OOBSBICHHBIE B
UHTEeP(EHCHOW YacTH MOMYJSA, pPaBHO Kak M MIOOAJIbHBIC KOHCTAHTHI U
MepeMeHHbIe OCHOBHOW IMPOTPaMMBbl, MOMEMIAITCS KOMITMIATOPOM B OOIIUiA
CETMEHT JaHHBIX. [1OpSIIOK MOSBICHUS Pa3IMYHBIX PA3NEIIOB OOBSIBICHHUS W HX
KOJIMYECTBO MOXKET OBITh POU3BOJIbHBIM.

Ecin B wuHTepdeiicHOW dYacTH OOBSBISIOTCS BHEIIHHAC NPOLEAYPHl U
(byHKUMH, UX TeNa JIOJDKHBI CIIEI0BAaTh CPa3y 3a UX 3aroJIOBKAMHU B HCHOJHAEMO
YacTH MOMIYJISL.

Ucnonusiemasi _4acTh MOJAYJSL Ha4YMHACTCS CJIOBOM Iimplementation W

COZIEP)KUT OINMUCAHUS TPOLEAyp U (GYHKIMH, OOBSBICHHBIX B HMHTepQelCcHOM
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4acTH MOAyns. B Heil MOTyT OOBSBIATHCS JIOKANBHBIE UISI MOIYJS OOBEKTHI -
BCIIOMOTATEJIbHBIC TUIIBI, KOHCTAHTHI, ICPEMCHHBIC U OJIOKU.

Ornucanuio moanmporpaMM, OOBSBICHHONW B MHTEPPEHCHONW YacTH MOJIYJIs, B
UCIIOJIHAEMOM 4YacTH JOJDKEH MpPEALIECTBOBATH 3aroJIOBOK, B KOTOPOM MOXKHO
OTyCKaTh CIHUCOK (POPMANbHBIX TIEpEMEHHBIX (M THIT pe3ysibTaTa Uit QYHKINN),
T.K. OHM YXe oOnucanbl B wuHTep(eiicHoli yactn. Ho eciam 3aronoBok
MOAIPOTPaMMBl TIPUBOAWUTCS B TOJHOM BHAE, OH JOJDKEH COBMAAaTh C
3aroJ0BKOM, OOBSBICHHBIM B HHTEp(hEHCHOM YacTu.

JlokanpHBIC TIEpEMEHHbIE W KOHCTAHTHI, a TakKe BCE MPOTPaMMHBIC KOIHI,
MOPOXKICHHBIC TPU KOMIHJISIIIMA MOJIYJIs, MOMEINAIOTCS B OOIIMHA CErMEHT
TaMSITH.

Wuunuupyrommas 4acte 3aBepuiaeT Moaysib. OHa MOXKET OTCYTCTBOBaTh
BMECTE C HAYMHAIOUINM €€ CIIOBOM begin WM MOXET OBITh IMyCTOH - TOTAa 3a
begin cpasy cnenyer npu3HaK KOHIA MOAYJIs (end.).

B wuHMmmumpyromedl dYacTH pa3MemaloTCs HCIHONHSEMBIE ONepaToOpEl,
coZieprKaliie HEKOTOPBI (hparMeHT IporpaMMbl. DTH ONEPATOPHI UCIIOIHSIOTCS
JI0 TIepeadd yIpaBIICHUS] OCHOBHOW MpOorpaMMe M OOBIYHO HCHONB3YIOTCS IUIS
MOJITOTOBKY e¢ paboThl. Hampumep, B HUX MOTYT HHUAIUHPOBATHCS TICPEMCHHEIE,
OTKPBIBATHCS HY)KHBIC (DaifiIbl  T.1I.

He pexomennyercs naenaTh MHUIMUPYIONIYIO YacThb HYCTOH, Jydmie eé
OITyCTHUTH: ITyCTast YaCTh COIEPIKUT IyCTOH OTIepaTop, KOTOPOMy OyIeT mepeaaHo
yIpaBJICHUE MIPH 3aITyCKE MPOTPAMMEL.

B cpeme Turbo Pascal wmmeroTcs cpeicTBa, yOpapisIONHEe CIOCOOOM
KOMIWISIIIMKA MOJYJIeH W oOJierdaromue pa3paboTKy KPYIHBIX MPOTPaMMHBIX
MIPOEKTOB. B wacTHOCTH, ONIpEeTICHBI TP PEKUMA KOMITHIISIIHH:

compile, make n build. PexxuMbl KOMIWJISIIMKA OTIMYAFOTCS TOJIBKO CIIOCOOOM
CBSA3M KOMITWJIMPYEMOTO MOJIYJISI WM OCHOBHOH TPOTpaMMBI C JIPYTHMHU
MOJYJISIMH, OOBSIBIICHHBIMH B TIPSTIOKCHHUH USES.

[Ipyr KOMOHMIAIIH MOyl MIIM OCHOBHOI IPOTPaMMBI B peXUMe compile Bce
YIIOMUHAIOLINECS B MPENIOKEHUH Uses MOJYJIH JOJDKHBI OBITh IPEIBAPUTEIBHO
OTKOMIIMJIMPOBAHEI M PE3yJbTAThl KOMIIULALIAN TOMEIICHH B OJHOWMCHHBIE
¢aiins! ¢ pacumpenneM .fpu (ot anrit. Turbo Pascal Unit).

Hanpuwmep, eciiu B mporpamMMe (MOZysIe) UMeeTCs peasiokeHue uses global;
TO Ha JUCKE B KaTajore, oObSBIEHHOM ONUUeH unit directories, yXe NOJDKHEI
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HaxomuTcs Qainsl global.tpu. ®aiinel ¢ pacmupeHHEM .fpu CcO3maeTcs B
pe3yJbTaTe KOMITMISIIAN MOIYJIS.

B pexume make KOMIHIATOP MPOBEpSET HAMHYHE fpu-PaiioB IS KaXIO0TO
00bsiBiIeHHOTO MoayJisi. Ecinm xakoii-mubo u3 QaiiioB He oOHapyKeH, cucTemMa
MBITACTCS OTHICKATh OJHOMMEHHBIH (haliil ¢ pacurupeHueM .pas, T.e. (aim ¢
UCXOIHBIM TEKCTOM MOIYJIs, W, €CIU pas-paiin HaiileH, MPUCTyHaeT K ero
KoMmwsimud. Kpome TOro, B 3TOM peXHME CHCTEMa CIETUT 32 BO3MOXKHBIMHU
M3MEHEHHSIMH HCXOIHOTO TeKcTa JIFo0oro mcnonb3yemoro moxayist. Ecinu B pas-
(haitr BHECEHBI KaKne-JIM00 M3MEHEHHsSI, TO HE3aBHCHMO OT TOTO, €CTh JIH YK€ B
KaTaJore COOTBETCTBYIOIUMH fpu-(Qaiil WM HET, CUCTEMa OCYLIECTBISET €ro
KOMITWJIALIMIO TIEpe]l KOMIWISIMEH OCHOBHOM mporpaMmmbl. boree toro, eciu
U3MCHEHHS BHECEHBl B  wuHTepdeiicHyl0o dacTe Moxmyns, To Oyayr
MIEPEeKOMITHIIMPOBAHBI TAKXKe U APYTHE MOAYIH, oOpamraomuecs K Hemy. Pexxum
make, TakuM 00pa3oM, CYLIECTBEHHO OOJIEr4aeT MpoIecc pa3paboTKU KPYIHBIX
IporpaMM C  MHOXKECTBOM — MOXYJIEH: TpPOrpaMMHUCT U30aBiseTcs  OT
HEOOXOIMMOCTH CIICANTHh 32 COOTBETCTBHEM CYIIECTBYIOIIMX fpu-(aiioB nx
HCXOTHOMY TEKCTY, T.K. CHCTEMa JeJIaeT 3TO aBTOMATHIECKH.

B pexume build cymectBytomue pu-haiinbsl UTHOPUPYIOTCS, M CHUCTEMa
MBITACTCS OTHICKaTh (M KOMITMIIUPOBATH) COOTBETCTBYIONIUH pas-daii st
Ka)KJJOro OOBSIBIIGHHOTO B INPEIUIOKEHUU uses-Monyis. [lociae xommuisinuu B
pexkume build mporpaMMHUCT MOXKET OBITH YBEpeH B TOM, YTO YUYTEHBI BCE
C/ICNIaHHBIE UM HM3MEHEHUs B J000M u3 Mmoayinei. [logxioueHne monynel k
OCHOBHOI1 ITporpaMMe U UX BO3MOXXHASI KOMITHJISIHAS OCYIIECTBIISICTCS B TIOPSIKE
UX OOBSIBIICHUS B TIPEIUIOKCHUH USes.

I[Ipu mepexome K OYEpEeIHOMY MOAYNIIO CHCTEMa IIPEABAPUTENBHO
OTBICKMBAET BCE MOAYJIM, HA KOTOpbIe OH ccbliaercs. CChbUIKM MOAayJieit Apyr Ha
Ipyra MOTYT OOpa3oBBIBaTh JPEBOBHIHYIO CTPYKTYpYy JIOOOH CIIOXKHOCTH,
OJTHAKO 3alpelacTcs SBHOE MM KOCBEHHOE 00pallieHne MOIyJIs K caMoMy cebe.

Turbo Pascal paspemaer CChUIKM Ha YacTHYHO OTKOMITHUIMPOBAaHHBIC
MOJYJIM, YTO NPUOJIM3UTEIBLHO COOTBETCTBYET OIEPEKAIOLIEMY OIHCAHHIO
moamporpaMMbl.  Ecnmu  wHTepdelcHble dYacTh  JIOOBIX  JABYX — MOIyJei
He3aBucuMbl, Turbo Pascal cmoxer uWAGHTH(QHUIHPOBATH BCE TIOOATBHBIC
WACHTH(QHUKATOPEI B KKAOM M3 MOAYJEH, IOCIIE Yero OTKOMIMIMPYET Tela
MOJyJICH OOBIYHBIM CITOCOOOM.

Honsarue 06 "0ObEKTHOM THIIE JaHHBIX'".
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Tun pgaHHeIX  "00BEKT" - DOTO KIIOYEBOE IIOHATHE  TEXHOJIOTHH
NPOTPaMMHUPOBAHMsSI, KOTOpas  Ha3bIBacTCs  OOBEKTHO-OPUCHTUPOBAHHBIM
nporpammupoBaaueM (OOIT). Tun maHHBIX "00BEKT" OuYeHb "MOXO0X" Ha THI
JTAHHBIX "3aMuCh", HO C OJHUM CYIICCTBEHHBIM OTJIMYMEM: THII JAHHBIX "0OBEKT"
BKITIOYAaeT B ce0s HE TONBKO JaHHBIC, HO TakXe IPOLeAypbl W (yHKIHH,
Ha3pIBacMbIe MeTOAaMU. MeETonbl ONMEpUPYIOT IaHHBIMA OOBEKTa, T.C. OHHU
MOPOXKIAIOT, MOIUGUIUPYIOT W YIAISIOT JaHHbIE OO0BEKTa. OTO OTIIMYHE
SBIISICTCS TEPBBIM W3 TPEX CBOMCTB  (MHKAINCYIAIUS, HACICIOBaHUE,
MOIMMOP(HU3M), XapaKTEPU3YIOMIHX OOHEKTHI.

Wukancynsinus TpeicTaBiseT BKIOYCHHE NpoueAyp W (YHKIHMA B TUI
JIAHHBIX "3aMmuch" IS TIOTYYeHUsT HOBOTO THITA JaHHBIX - "00BEKT".

IToBenenne oObekTa, 3aJaHHOE €r0 METOJAMHU, M CBOMCTBA, OMpEACIsICMbIC
JAHHBIMHA DPA3UYHBIX TUIOB, (OPMHUPYIOT abCTPaKIWIO, KOTOpas Ha3bIBAcTCS
o0bekTOM. Takoe  MpeacTaBIcHHWE  OOJBIIE  COOTBETCTBYET  OOBIYHOI
YeJIOBEYECKOH JIOTHKE W MO3BOJISET pa3pabaThIBaTh MPOTPaMMBI Ha JIOTHYECKOM
YpOBHE.

TIpocreiimmii mpuMep onHMcaHuss 00bEKTHOTO THITA BHITIISINT TaK:
type complex=object
re: real; im: real
end;
rae aas (GopMHUpOBaHHUA CTPYKTYPHI HCHOJIB3yeTcsl ciaykeOHoe cimoBo Object.
Jist 00BEKTHBIX THIIOB TaK e, KaK M JUIs 3allUCeH, JOMyCKaeTCs MCIOIb30BaHHE
omepaTopa TpUCOeTUHEHMsI With ... do ... BbpI30B MeToma 00bekTa Ha3bIBAIOT
nepenayeii COOOIEHHST OOBEKTY.

3ameuanue. Kommwmsarop Turbo Pascal mo3BonsieT HemocpeacTBEHHO
o0pamarecsi K TMOJIAM OOBEKTa, HWCIONB3Ys OOBIYHYIO TOYCYHYIO HOTAIUIO
(read(x.re,x.im)). OHmHaKO dSTO CUNTACTCSI OTCTYIUIEHHEM OT OOBEKTHO-
OPUCHTUPOBAHHOT'O CTHJISI, COTJIACHO KOTOPOMY BCE ACUCTBHs C MH(OpMAaIUeid,
3aaHHOM B OOBEKTHOM THIE, OCYHICCTBISIOTCA TOJBKO IOCPEIACTBOM €ro
METOJIOB.

OnocpenoBanHoe oOpallleHne K JaHHBIM TI03BOJISIET M30€XaTh BO MHOTHX
Cllydasix  HEMpPEIBHICHHBIX HM3MCHeHWi mapaMeTpoB. C  3TOH  IETbIO
HCTIONB3YeTCA 3ape3epBUPOBAHHOE CIIOBa private, 3arpenianee
HETOCPEACTBEHHOE O0palcHue K TeM WM WHBIM JAHHBIM U METOJAaM OOBEKTa
BHE MOy, B KOTOPOM OIMCcaH 00BeKT. B Bepcun 7.0 mpuBaTHas CEKIHS MOXKET
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pacronaratbcsi B JII000M MecTe 00bekTa. ECIi nmpuBaTHas CEKIUs HAXOIUTCS HE
B KOHIE O00BEKTa, TO JJisi  OrPAaHWYEHUs  JMAa30Ha  JIeHCTBHS
3ape3epBUPOBAHHOTO CIIOBA private CJEAyeT TOCAe TPUBATHOW CEKIIHH
MIOMECTHTH CII0BO public.

14.2. 3apanne N1 KOHTPOJISA 3HAHMIA

Omnpenenure, 4ro OyAeT HameyaTaHO Ha JKpaHE KOMIIBIOTEpa B XOAE
BBINOJIHEHUS COOTBETCTBYIOLIEH TPOrpaMMBl.
BapuanTs! 3aganus 14.2.

1) var km,a,b: 2)  varik: integer;
integer; a: array[1..10] of
begin k:=0; integer;
form:=1to 10 do begin
begin k:=0;
a:=trunc(m/4); fori:=Ito 10 do
b:=(11-m) mod 3; afi]:=i
if a<>b then fori:=Ito 10 do
k:=k+1; if trunc(afi]/3)>2
end; then k:=k+1,;
write(k) write(k)
end. end.

3)  var km: integer, 4)  varik: integer;
begin a: array[1..10] of
k:=0; integer;
form:=1to 10 do begin
if m mod 3<>m mod 5 k:=0;
then k:=k+1; fori:=Ito 10 do
write(k) afi]:=i;
end. fori:=Ito 10 do

if trunc(afi]/2)<=2
then k:=k+1,;
write(k)
end.
5) var k,m,n: integer, 6) varik: integer;
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7)

9)

begin k:=0;
form:=1to 10 do
begin n:=m mod 4,
if n>=m mod 3
then k:=k+1

end;

write(k) end.

var k,m,a,b: 8)
integer;

begin k:=0;
form:=1to 10 do
begin
a:=trunc(m/4);
b:=(11-m) mod 2;
if a=b then
k:=k+1

end;

write(k) end.

var k,m,a,b: 10)
integer;

begin k:=0;

form:=1to 10 do

begin a:=m mod 3;

b:=(11-m) mod 2;

if a>b then

k;=k+1

end;

a: array[l1..5] of
integer;

begin

k:=1;

fori:=Ito 5 do

afi]:=i mod 2+i;

fori:=Ito 5 do

ifalafi] mod 4+1]<=i
then k:=k*afi];
write(k)

end.

var i,k,n,m:

integer;

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

begin k:=0;

fori:=Ito 10 do

afi]:=i+3;

fori:=Ito 10 do

begin n:=afi] mod 4
m:=(11-i) mod 3
if n>m then
k:=k+1

end; write(k)

end.

var i, k,n : integer;
a: array[1..10] of
integer;

begin

k:=0;

fori:=Ito 10 do

afi] :=i;

fori:=Ito 10 do

begin n:=afi] div 4,
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11)

13)

write(k) end.

var k,m,a,b:
integer;

begin k:=0;
form:=1to 10 do
begin
a:=trunc(m/5);
b:=m mod 3;
if a=b then
k:=k+1

end;

write(k) end.

var k,m,a,b: integer;

begin k:=0;
form:=1to 12 do
begin

a:=m mod 3;
b:=m mod 5;

if a>b then
k:=k+1;

end;

write(k) end.

12)

14)

if n=afi] mod 3 then
k:=k+i mod 3

end; write(k)

end.

var i,k,n : integer,
a: array[1..10] of
integer;

begin

k:=0;

fori:=1to 10 do
afi]:=i;

fori:=1to 10 do
begin n:=afi] div 4,
if n=(i+2) mod 3 then
k:=k+imod 3

end; write(k)

end.

var i,k,n: integer;

a: array[1..10] of integer;
begin k:=0;
fori:=Ito 10 do
afi] :=i+i mod 3;
fori:=Ito 10 do
begin

n:=afi] mod 3;

if trunc(afi]/4)=n
then

k:=k+i mod 3

end;

write(k) end.

15. JIEKIIUSA Ne 15

A3BIK OBJECT PASCAL OCHOBHBIE ITOHATHA. 3JIEMEHTHI SI3bIKA. THIIbI
JAHHBIX. ITIPOCTBIE THIIbI JAHHBIX. ITIPOCTBIE U CTPYTYPUPOBAHHBIE
ONEPATOPBI SA3BIKA.

CTPYKTYPUPOBAHHBIE THIIbI JAHHBIX.
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HCIIOJIb30OBAHUE CTPOK. IMHAMMWYECKHUE IEPEMEHHBIE U YKA3ATEJIU.
BAPUAHTHBIE NEPEMEHHBIE. THUIIU3UPOBAHHBIE KOHCTAHTBI.
MOJAMPOTrPAMMEL PABOTA C ®ANJTAMU. OB BEKTHO-OPUEHTUPOBAHHOE
INPOIrPAMMMPOBAHHME.

15.1. I'pajuka

B s3eike Turbo Pascal mmeercss 3HauMTENBHOE KONMYECTBO TrpadUUeCcKUX
nporeayp ¥ ¢yHkiui. Ham moHamo0aTcs TUIb HEKOTOphIe W3 HUX. JJis ToTO,
YTOOBI KOMIWIATOP "y3HaBan" WX Ha3BaHUSA, MBI JOJDKHBI TTOCIE 3aroJioBKa
MPOTPAMMEI Pa3MECTUTH CTPOUYKY CIIEITYIOIIETO BHIA:
uses graph; (4TO B TEPEBOJC HA PYCCKUH SI3BIK O3HAYACT "HCHOIB3YETCs
rpaduxka").

Jo cux mop BO Bpems Haimieil pabOThI 32 KOMIIBIOTEPOM 3KpaH Bceria
HaXOIWICA B TEKCTOBOM DEXHME, II03TOMY Ha SKpaHe MOXHO OBIIO BHAETH
TOJIBKO CUMBOJIBI (TIpaBJa, BKJIIOYasi Takue "M3bICKaHHbIE", KaK TaK Ha3blBacMble
""cuMBOJTBI TIceBIoTpaduku').

Jist prcoBaHHS IPSAMBIX, OKPYKHOCTEH M Ip. HEOOXOIMMO MEPEBECTH 3KPaH
B rpadudeckuii pexuM. s BKIIOYCHHS rpadUIecKoTo PeXMMa HCIOIB3YeTCs
nporeaypa initgraph. [lpocTelinias mporpaMMa MOXKET UMETh BUJ:

IIpumep 15.1.

program priml;

uses graph; {nooxknouenue cmanoapmuo2o 6uUbIUOMeEUHO20 MOOYIA 014
@opmuposarus epapureckux uz0opaxceHuts}

var gd, {epaghuueckuii opaiigep)}

gm: integer; {epaguueckuil pexcum}

begin

gd:=vga; {epacdhuuecxui Opaiigep: vga}

gm:=vgahi; {epacuuecxuii pesxcum : vgahi (640x480)}
initgraph(gd,gm,"); {exnouums epaguueckuii pexcum. 6 anocmpogul
nomewaemcs mapupym x ¢aiiny egavga.bgi }

if graphresult=grok then {ecnu epauueckuil pexcum KIOUULC YCREUIHO, MO
HApUCco8amsv Ompe3Ku NPAMbIX...}

begin

line(0,0,639,479); line(0,479,639,0);

readln; closegraph
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end
end.

Ms1 BuaMM, 9TO TpoUenypa inifgraph wMeeT Tpu mapameTpa. B kagecTe
MEPBBIX IBYX (PAKTUYECKUX MApaMEeTPOB JIOJDKHBI PACIIONIATaThCS UMEHA IICIBIX
(integer) mepemennbix. He Oyzmem BmaBaThcs B MOAPOOHOCTH, OYEMY 3TO Tak;
BMECTO 3TOT'0 BBISICHUM UX IpeJHAa3HAaYCHHE.

IlepBeiii mapamerp sBisieTcs KogoMm rpaduueckoro amamrtepa (T.e.
JJIEKTPOHHOM CXEMBbI, YIPAaBJISIFOIICH BHIBOAOM MH(pOpPMAaNUU Ha dKpaH). ([Jemo B
TOM, 4TO Ha /BM-COBMECTHUMBIX KOMIIBIOTEpAaX MPUMEHSIETCS PsJl CTaHIAPTHBIX
rpadguyeckux anantepos, Hocsmmx Ha3zBauusi CGA, EGA, VGA.)

Kaxnerii rpadudeckuii agantep IMO3BOJIIET HCIOIb30BaTh HECKOJIBKO
rpag4ecKuX peKMMOB, OTIMYAIOLIMXCS KOJIMYECTBOM LIBETOB M pa3pellaromei
CIOCOOHOCTBIO (B JAJBHEHIIEM MBI y3HaeM, 9TO 3TO Takoe). M BTropod w3
mapaMeTpoB Kak pa3 MpeJHa3HaYeH /I TOro, 4YToOBl yKa3aTh, KakoW W3
rpadM4ecKuX PeXUMOB CIEAyeT BKIIOUNTH. [oka 9TO MBI OrpaHUYMMCS JUIIB
OJTHUM rpadryeckuM pesxumoM VGAHi.

Tpetwii mapaMeTp SIBJISETCS CTPOKOH, copeprkaiield myTh K (aiy, KOTOpBIHA
Has3bIBaeTcst egavga.bgi. B oarom (aiine coxepkurcs gpaiiBep (Takas
CIienUalibHasl TporpamMma), HeoOXOAMMBIH it paboTel ¢ amantepamu EGA u
VGA. U, xak Jlerko yBHIETh M3 HalIero npumMepa, (aili 3TOT HaXoguTcs B
nonkaranore TP\BGI.

Bce  BblIeM3NOKEHHOE HEOOXOAMMO 3HATH  K&KAOMY T'DPaMOTHOMY
nosb3oBateio  IBM-coBMecTHMBIX KOMIBbIOTEpOB. OmHako B 1ab0opaTOpHOMA
paboTe 0CTaTOYHO MCIHOJIBb30BaTh KOHCTPYKIMIO, HCIOJIb30BAaHHYIO B IIEPBOM
npuMepe, I BKIIOYeHHs rpadudeckoro pexxnma. (M He crpamtHo, ecian B HEH
HE BCE TIOHSTHO. )

s Toro, 9TOOBI MBI MOTTIM YTO-THOO HApHUCOBATh Ha DKpaHEe, HAM HYXHO
YMETb 33/1aBaTh IIOJIOKEHUE Ha DKpaHe TOro, 4ro Mbl pucyeM. Jliust aToro c

OKPaHOM CBA3BIBACTCA CUCTEMA KOOPJAUHAT CICAYIOMIECTO BUAA:
(0,0
X
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Kaxnmass Touka Ha OSKpaHe Ha caMOM JeJie TpEeICTaBisieT coO0OW O4YeHb
MaJICHBKUI MPSIMOYTOJIbHUK (M TOCKOJIBKY 3TO HE COBCEM TOYKa, TO WHOTIA
HCTIONB3YIOT CIICUANbHBINA TepMUH - "mukcen"). KonndecTBo Touek (ITMKCEIoB),
YMCHIAIOIIUXCA HA OJKpaHE [0 BEPTHUKAIM W TOPU30OHTAIM, HA3bIBAIOT
paspemaronief cnocoOHOCTRIO. Pa3pemiaronias cCloOCOOHOCTh IKpaHa B peKHME
VGAHi - 640x480. D10 03Ha4aer, 4YTO IO FOPH30HTAIM HA SKPaHE YMEIIACTCs
640 Touek, a mo BepTukanm - 480.

Touka B 1eBoM BepxHeM yriy 9kpaHa umeer koopuaunatsl (0,0). Koopaunara X
MO0O0N TOYKHW dKpaHa JIGKUT B mpenenax or 0 mo 639, a koopaunara Y - B
npezgenax ot 0 go 479.

IIpouenypa line(xl,y1,x2,y2) pucyer Ha dKpaHe NUPIMYIO, COCIWHSIONIYIO
touku (x1,y1) u (x2,y2).

Opumep 15.2. HM300pa3uts Ha HKpaHe NPSIMOYTOJBHBIH TPEYTONBHHUK C
Bepmmaamu (320,10), (120,210), (520,210).
program prim2; {uzobpasicenie npamoy2oibHo20 mpey20IbHUKd }

uses graph;

var gd,gm: integer;

begin

gd:=vga;

gm:=vgahi;

initgraph (gd,gm,"");

if graphresult=grok then

begin

line(120,210,520,210); {2opuzonmanvHolii ompe3ok;}
line(120,210,320,10); {nesviii kamem mpey2onvHuKa;}
line(320,10,520,210); {npasviii kamem mpeyeonbHUKa;}
readin;

closegraph

end

end.

Jnsi 3amaHusi 1BeTa PHCOBAHUS MPSIMBIX, OKPYXKHOCTEH, TOYEeK U Tp.
UCIIONIb3yeTCsl npouenypa setcolor. B xadecTBe €IMHCTBEHHOrO €€ Iapamerpa
HY)KHO yKa3aTh LIEJIOC YMCIIO, SIBIISIONIEECs: KOJOM LBeTa. [[BeTa KomupyroTes B
COOTBETCTBHH CO CJICIYIOIICH KOJTOBOW TaOIHIICH:
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black =0 - uepnwiii lightred =12 - po3osuviii

darkgray = 8 - memno-cepwitl red =4 - kpacubvlii

blue =1 - cunuii lightmagenta=13 - ceemno-cupeneguviii
lightblue = 9 - conyboii magenta =5 - cuperesbiii

green =2 - 3eleHublii yellow =14 - ocenmutii

lightgreen =10 - ceemno-3enenviii brown =6 - kopuuneswiii

cyan =3 - yuanoaswlil white =15 - benvlii

lightcyan =11 - ceemno-yuanosviii | lightgray=7 - ceemuno-cepwiii

(ysem mopcKoil 801HbL)

Jist 3akpacku 3aMKHYTOW oOylacTé ucnonbiyercst npouenypa floodfill, Tpu
LIeJIOYHMCIICHHBIX ITapaMeTpa KOTOPOH 3a1al0T HadyalbHYI0 TOYKY 3aKPAacKU M KOJ
I[BETa JIMHUH, OTPaHNYMBAIONICH 00J1acTh.

LBeT, KOTOPBIM OyZeT MPOU3BOAUTHCS 3aKpacka, HUYEro OOLIEro He MMEeT C
I[BETOM, 3a/laBaeMbIM Hpouenypoi setcolor. 1Ber 3akpacku 3amaeTcs BTOPHIM
nmapaMeTpoM mpouenypsl setfillstyle. TlepBblii TapaMeTp O3TOH TPOIEITYPHI
(3anmarommid y30p U1l 3aKpackd) Ha IEpBBIX NOpax OyxeM 3ajaBaTh pPaBHBIM
eHHIIe (9TO COOTBETCTBYET CIUIOIIHOM 3aKpacKe).

PucoBanne npsAMOYroNBHUKOB - YacTo BCTpEYaAlOIIascsl ImpobieMa, |
H03TOMY HEYAUBHTEIBHO, YTO CYIIECTBYET CTaHAAPTHAs NpoLenypa rectangle.
Tak ke, Kak ¥ IS IPOLEAYpHI rectangle, MBI JOJDKHBI YKa3aTh YEThIpE 4yHCia -
KOOpIMHATEl ~ ABYX IPOTHUBOIOJOXKHBIX  YIJIOB  IpsAMOyroibHuka.  ([ms
npouenypsl bar 1BET 3amaeTcst HE C IOMOLIBbIO sefcolor, a C IIOMOUIBIO
setfillstyle!).

[Ipn pucoBaHMHM CIOXHBIX HM300pa)KEHUH, COAEPXKALIMX MHOTO OTPE3KOB,
BO3HHMKAeT JIOBOJBHO IIPOTHBHAs NpoOiieMa - BBIYUCIATH KOOPAMHATHI BCEX
tTouek. Ecnm ucnons3oBath mnpouenypy linerel, TO INOCTaTOYHO YKa3bIBaTh
CMEILEHUS 110 00eHM KOOPANHATAM OTHOCHTEIBHO TEKYIIEH TOUKH.

Jnsi oTHOCHTENBHOTO IepeMeleHns 0e3 PUCOBAaHMS HCIIOJB3yeTcs Hpolenypa
moverel. Jlnsg 3amaHusi HadaJbHBIX 3HAYCHUH KOOPIWHAT TEKYIIEH TOYKH
UCIIONIb3YETCs MPOLEeypa moveto.

Ecnn Bac unTepecylor npyrue rpaduueckue mpounexypsl Win GpyHKLIHUH, TO
Bawm cienyer obpatuthes K cucreme "momornu" (help).

JIBmxeHne peanm3yeTcss ¢ IIOMOINBIO HPOLENYyp getimage W putimage.
[Ipouenypa getimage 3anomuHaer o0Opa3 u3oOpakacMoro oObekTa U 00pa3
o05acTH JKpaHa TaKoOro K€ pa3Mepa, 3aKpalleHHOH nBeroM ¢ona. IIpoumexypa
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putimage Ha KKJOM IIare MOCIeI0BATEIbHO 3aMEHSET CTapoe H300paKeHue
BETOM (POHA U CO3JIACT N300paKECHIE HA HOBOM MECTe.
IIpumep 15.3. YupasiaeHue ABIKEHHUEM 00BEKTA.

HanpagieHnue ABMKCHUS ONPEACISCTCS HAXKATOW KIIABUIIEH (CTPETIKU BJICBO,
BIpaBo, BBepx, BHU3). lllar mepemeineHuss BBOAMTCS. Peanu3aiusi ABHIKEHHS
XapaKTepU3yeTcss TEeM, YTO Ha KaXKJAOM IlIare 3aloOMUHAeTCs o0pa3 obiactu
JKpaHa, KyJa MOMEIIAeTCsl Kypcop, 3aTeM IpH CMEIeHHH Kypcopa H300paKeHue
BOCCTaHABIUBACTCSI.
program prim3;

{IIpoepamma ynpasnenus ogudicenuem Kypcopa.}

{Kypcop - npsimoy2onbHulil 00bekm, 08Uearowuiics 66epx, 6HuU3,

{Bnpaso, é1e60 npu najxcamuu coomgemcmeayiowux Cmpeiox.}

{Bvix00 npu naxcamuu kiaguuiu esc (koo 27)}

uses crt,graph; {mooynv crt Heobxooum 0 ucnonwv3o8anus Qynxkyuu readkey}
var p, {ykazamenv Ha 006pas uzobpasicenus "noo" kypcopom;}

pc: pointer; {ykazamens Ha 06pas Kypcopa,}

grm,grd, {nepementvie 018 HOMepOs epaduueckux Oparieepos u pexcuma;
curx,cury, {KoopouHamel MeKyue2o NoI0NCeHUs: Kypcopa,}

curx0,cury0, {nepemennvie 015 3aNOMUHAHUSA KOOPOUHAM KYPCOPA}

Ix,ly, {wuupuna u onuna Kypcopa npsamoy2oibH020 6uda;}

hx,hy : integer; {uwacu dsudicenHus Kypcopa no 2oOpu3oOHmMany u 6epmuKaiu}
size, {Konuuecmeo 6aUmMos 015l U300padceHus: Kypcopa,}

c: word; {ysem uzobpasicenus}

ch : char;

procedure badkey; {npoyedypa coopmupyem 38yx npu naxcamuu
"nenpasunbHou" Kiaguwil }

begin

sound(500); delay(100);

sound(400);delay(200);

nosound

end;

begin

write('Bsedume pasmepul Kypcopa u uiazu 08udiceHus: '),
read(Ix,ly,hx,hy); {ycmarnosxa snauenusi cucmemHoU nepemenHou Os
obecneyenus coemecmumocmu pabomel Mooyaeti crt u graph)}
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directvideo:=false; grd:=0; initgraph(grd,grm,"); {unuyuanuzayus
2paguueckozo pexrcuma ¢ agMoMamuieckuM onpeoeneHuem nooxoosauezo
Opatisepa)}

c:=getcolor; size:=imagesize(0,0,Ix,ly);

getmem(pc,size); getmem(p,size); {svidensiomes obracmu 01 Xpanenus oopasa
Kypcopa, u 0opaza uzoopaxicerusi noo Kypcopom;}

setfillstyle(1,c); {ycmanasnueaemcsa mun u ysem 3aKpacku Kypcopa;}
getimage(0,0,Ix,ly,p™); {p ykasvieaem na obracme namsamu, eoe Xpanumcsi
usobpasicenue, komopoe 6yoem "zaxpvimo" Kypcopom;}

curx:=0; cury:=0; bar(0,0,Ix,ly);

getimage(0,0,Ix,ly,pc™); {pc ykazvieaem na obracms namamu ¢ u30opaxicenuem
Kypcopay

setcolor(6); setfillstyle(1,2);

bar3d(150,150,200,30,10,true); {naparnenenuned, na pore KOMoOpozo
npoUCXooum osudicerue}

repeat {yuki no 6600y CUM801A}

ch:=readkey; {6600 ouepeonozco cumsona}

if ord(ch)=0 then {nadxcama ynpasnsowas Kiagumia,}

begin

ch:=readkey;

curx0:=curx; curyl:=cury;

case ord(ch) of

77: if curx<getmaxx-hx then curx:=curx+hx; {wae enpaso}

75: if curx>hx then curx:=curx-hx; {wae 6160}

72: if cury>hy then cury:=cury-hy; {wae ésepx}

80: if cury<getmaxy-hy then cury:=cury+hy {wae énu3} else badkey

end;

if (curx<>curx() or (cury<>cury() then

begin

putimage(curx0,cury0,p”,0); {soccmanosums uzobpasicenue, Komopoe 0bi10
"saxpvimo" kypcopom}

getimage(curx,cury,curxtix,cury+ly,p”); {3anomnums mo uzobpasicenue,
xomopoe 6yoem "3axkpvimo” Kypcopom;}

putimage(curx,cury,pc’,0); {ycmanosums Kypcop 6 HO80e noJoNHCeHUe}
end
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end

else badkey until ord(ch)=27;

closegraph
end.

15.2. 3aganue Aj1s1 KOHTPOJISI 3HAHUIA

IpOrpaMMmy,
COOTBETCTBYIOIIYIO KAPTHHKY.

Hamnwucars

Bapuantsl 3aganus 15.2.
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pucyer
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HA3HAYEHUE ® YHKIIMOHAJIBHBIX KJIABHUII
CPEJbI TURBO PASCAL

OynkioHanbHbIe KnaBuimy obo3navatores F1, F2,..., F12 u pacnonaraiorcs B
caMOM BepXHeM psany KiaBHarypel. IlpuBeneM KoOMaHIBI, KOTOpBIE II€pPEHAIOTCS
(YHKIIMOHAIBHBIME KJIABHIIAMH M HEKOTOPBIMHU MX KOMOWMHamusiMu ¢ kinasumamu Ctrl n
Alt:

F1 — oOpatutbcsi 3a crnpaBKOM K BCTPOEHHOH crpaBo4HOW ciyxbe (Help —
TIOMOIIIB);

F2 — 3anmcath pegakTHpyeMBblii TEKCT B TUCKOBBIH (haii;

F3 — npounTaTh TEKCT U3 TUCKOBOTO (aiiyia B OKHO PeJaKTopa;

F4 — wucnone3yercs B OTIAJAOYHOM pEXHUME: HauaTb WIM TPOAOIIKHTH
HCTIOJIHEHHE IPOrpaMMBI M OCTAHOBHUTBHCS Hepel HCIIOIHCHHEM TOH ee CTpPOKH, Ha
KOTOPOH CTOUT Kypcop;

F5 — pacnaxHyTbh akTUBHOE OKHO Ha BECh IKpaH;

F6 — cnenath akTUBHBIM CIIEYIONIEE OKHO;

F7 — ucnone3yercss B OTJIAIOYHOM PEKHMME: BBIIOJIHHUTH CICAYIOIIYIO CTPOKY
NIPOTpaMMBI; €CIIH B CTPOKE ecTh obOpamieHue K mpoueaype ((yHKIHH), BOUTH B 3Ty
MpOLEIYPY U OCTAHOBUTHCS MEPE]] UCTIOTHEHHEM TIEPBOTO €€ OTepaTopa;

F8 — mcnone3yercss B OTJIaIOYHOM PEKHMME: BBIIOJIHHUTH CIELYIOIIYI0 CTPOKY
IIPOrpaMMBl; €CJIU B CTPOKE eCTh 00palleHue K npouenype ((hyHKIMHI), HCIOIHUTh €€ U He
TIPOCIIEKUBATE € PaboTy;

F9 — xomnunupoBaTh MporpamMmy, HO HE BBITIOJIHSTS €€;

F10 — mepeiitn k AnanoroBomy BEIOOPY pexuMa padOThl ¢ MOMOILBIO [NIABHOTO
MEHIO;

Ctrl-F9 — BBIIONHHUTH TPOTOH IPOTPaMMBL KOMITMJIHPOBATH HPOrpaMmy,
HaXOJAILYIOCS B PEJAKTOPE, 3aTPy3UTh €€ B ONEPATUBHYIO MAMATh U BBIIOIHHUTH, MOCIE
yero BepHyThes B cpeny Turbo Pascal;

Alt-F5 — CMEHHTb OKHO pelJakTopa Ha OKHO BEIBOJAa pE3YJIbTaTOB
PpaboTHI(IIPOroHa) IPOTPAMMEL;

Alt-X — Boixon u3 Turbo Pascal.
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