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BBEJIEHHE

VYuebHoe mocoOue mpenHa3HaYeHO Uil CTYJEHTOB, OOYYaIOIIMXCS
Mo HampaBleHUusIM «TeleKOMMYHHKAMU» U «PaluoTeXHUKa» U H3Y-
yaromux aucuuuimael «MHpopmatukay u «[Ipuknannas uHbopmartu-
Kay.

[IpakTukym BKIIOYaeT pabOTHI, MO3BOJISIOIIAE OCBOUTH OCHOBHEBIC
9TaIlbl PEIICHUs] TEXHUYSCKUX HAYYHBIX M WHKCHEPHBIX 3aJad C WC-
MOJIb30BAHUEM KOMIBIOTEPHOW TeXHWUKU. OTIMYUTENLHOW 0COOEHHO-
CTBIO Y4EOHOTO MOCcOOuUs SBJISETCS €r0 HalpaBlICHHOCTh Ha peIIeHHE
3aj]1a4, OTHOCSIIUXCS K 00JIACTSIM PAIMOTEXHUKH M TEIICKOMMYHHUKAITUH.
B kauecTBe 00BEKTOB UCCIEIOBAHUS TPETIOKCHBI IEKTPHUECKHE Tie-
M, B KAYECTBE KOHKPETHBIX 3a[1a4 — PacueThl IEKTPOTEXHMYESCKUX Ia-
paMeTpoB, TaKKX Kak KOI(PPHUIUCHT Mepeiaun, BpEMEHHBIC JHArpaMMBbl,
HArpy304YHbIC XapaKTEePUCTUKUA M Jpyrdue. B dYacTHOCTH, 3ajadu, Ha-
NpaBJICHHBIC HA M3y4YCHUE JIMHEWHBIX, BETBSIIIUXCSA M IIMKIMYCCKUX ajl-
TOPUTMOB, AEMOHCTPUPYIOT BO3MOXHOCTH MOCTAHOBKH Pa3IMYHBIX HC-
CIICZIOBATEIbCKUX 33J1ad Ha OJTHOM OOBEKTE HCCIICJOBAHUS — OJHOU H
TOM K€ IEKTPUUECKOM IIeIH.

[ToMuMO TEOpETHUECKUX CBEACHUHN 0 KAKIOMY Pa3ielly MPaKTUKyM
COJICP)KUT PYKOBOJICTBA K BBITIOJIHEHHUIO MPAKTHYECKUX paboT, METO M-
YecKHe PEKOMEH/AINY IO BHIMOJIHEHHIO JJOMAIITHETO W JIaO0paTOPHOTO
3aJaHuii, KOHTPOJIBHBIC BOIPOCHI Ul MPOBEPKH YPOBHS 3HAHHH W ca-
MOKOHTPOJISI CTYJJCHTOB.

OcHOBHas 11eJTb MPAKTUKyMa — 3aKpeIUICHIE U YIITyOJIeHNUE TEOPETH-
YECKUX 3HAHUH, MOJTYUYCHHBIX CTYACHTaMH MPHU U3YYCHUH AUCIMILUINHEI,
NpUOOpETEHHE TPAKTUYECKHX HABBIKOB AJTOPUTMHU3ALUH M IMPOTpaM-
MUPOBaHUSI.

[MpakTnkym obOecrieunBacT BO3MOXHOCTh HMHIMBHIyaIU3aIMd 00Y-
YeHUs! CTyOeHTOB. KaIblii CTYIEHT MMEET BO3MOXKHOCTH CaMOCTOSI-
TEJNBHO MPOPadOTaTh U3yYaeMblil MaTepuall, 3aKpeluTh CBOM 3HAHUS C
MOMOIIBI0 KOHTPOJIFHBIX BOIIPOCOB TIO KXW TeMeE.

MHorue BOmpocCH, JIMIIb KPaTKO YIIOMSIHYThIE B TEOPETUUECKUX pa3-
nenax, IpeACTaBISIOT CYIIECTBEHHBIH HHTEPEC I 3aMHTEPECOBAHHOTO
yuraTens. [loModb B caMOCTOSITENIEHOM yITyOJIEHHOM M3y4YeHHUH Mare-
puaia mpu3BaH OuOIHOrpaGUIeCcKuil CIIICOK ¢ AHHOTAITHSIMHU.



1. MICNTOJIb30BAHUE KOMITBIOTEPHOM TEXHUKH JJ14
PEHIEHU S MH)KEHEPHBIX U HAYYHBIX 3AJAY

Pemenrie HayqHBIX W HHXKEHEPHBIX TEXHHMYECKUX 3a7ad HEMBICIMO
0e3 HCIONMb30BaHNS KOMIBIOTEPHONW TeXHUKHU. lIpuMeHeHne BBIYUCIH-
TEIBHON TEXHUKHU TMO3BOJISET 3HAYUTENBHO YCKOPHUTH 00pabOTKY 0O0JIb-
muX WHGOPMAIIMOHHBIX MacCUBOB. KOMIBIOTEPHI CITOCOOHBI OBICTPO
BBITIONHSTD JEHCTBUS C YHCIOBBIMU JAHHBIMH M SBISIIOTCS 3P pEeKTHB-
HBIM TIOMOIIIHUKOM HCCIIEZIOBATENs, HO HUKAaK HE MOTYT 3aMEHHTH He-
noBeka. KomnproTep paboTaer mo mporpamme, CO3JaHHOW YEIOBEKOM,
W, CIeloBaTeIbHO, UMEHHO OT 4elloBeKa 3aBUCUT 3(()EeKTHUBHOCTH HC-
MOJIF30BAaHUS KOMITBIOTEPHOMN TEXHUKH.

B obmiem ciayyae pemieHue Jir000i TEXHUYECKOW 3a7a4U COCTOUT U3
HECKOJIbKHX 3TaroB, KAl M3 KOTOPBIX BAXKEH W HE MOXKET OBITH
nponyiieH. OCHOBHBIE 3Talbl PEIICHUS 33/1a4 C TOMOIIBI0 KOMITHIOTEP-
HOH TEeXHUKH CICAYIOIINE:

1. Beibop o0bekTa uccieoBaHusl.

2. IlocranoBka 3amayu.

3. CocTtaBiieHHE WM BEIOOP MOACIH 3a1adH.

4. Pa3paboTka anropuTMa pemicHus 3a1auu.

5. CocraBiieHre BEIYACIUTEIILHON TTPOTPaMMEL.

6. KoMmproTepHBIN SKCITIEPUMEHT.

PaCCMOTpI/IM HO}_'[pO6HO COACPIKAHUEC KAXKAOTO H3 NEPCUUCICHHBIX
JTaIloB.

1. Bei0op 00bekTa uccienoBaHus. BeiOop 00beKTa UCCIIeI0BaHuUA,
KaK MPaBWIO, TUKTYETCS WHTEpEeCaMH JAITBHEUIIIETO Pa3BUTH HAYKU U
TEXHHUKH U TPOU3BOAUTCS PYKOBOJIUTEIIEM HAYYHO-HCCIIETOBATEIIECKOTO
NOJPa3JIeNICHHsT WK, TP JIOCTATOYHOM OITBITE, MOXET BBITOIHSATHCS
UCCIIEIOBATENIEM CAMOCTOSITEIILHO.

2. locTanoBka 3amaun. Ha omHOM 00BEKTE UCCIICOBAaHUS MOTYT
OBITH Cc(HOPMYITHUPOBAHBI PA3NHUHBIE Qusuueckue 3adauu. Hampumep,
ecia O0OBEKTOM WCCICAOBAHUS SIBISICTCS HEKOTOpas JJICKTpHUIecKas
1eNb, TO Pa3INYHBIMUA (PU3UUYCCKUMU 3a/la4aM¥l UCCIICOBAHUS JJIs Hee
MOTYT OBITh pacueT Kod((UIIMCHTA TIepeadn dTOH IIeTH, pacieT 3aBH-
CHMOCTEH HaNpsDKeHHUS Ha BBIXOZIE OT IapaMeTpPOB CXEMBI, HCCIIEI0Ba-
HUE YaCTOTHBIX XapaKTEPUCTHK, aHAJIN3 MEPEXOTHBIX IPOIECCOB M TaK
Janee.



3agada MOXET OBITh KOPPEKTHOM (XOPOIIO IMOCTaBICHHOW) WU He-
KOPPEKTHOH (II0XO MOCTaBiIeHHOH). B xopomo mocraBieHHOH 3amade
HE JOJDKHO OBITh JIMITHUX JAaHHBIX, 3aTPYAHSIONNX MOHUMAaHUE CYTH
npobaemer. C Ipyroil CTOPOHBI, UCXOMHBIX MAaHHBIX HE JNOJDKHO OBITH
HEIOCTaTOYHO — MHaYe MpodieMa He MOXeT ObITh perieHa. Oco0o Baxk-
HO YETKO OIPEeNeNuTh, YTO TpeOyeTcsl MOIy4nuTh, B Kakoi (opme u B
KaKoM KosimdecTBe. Pe3ynmpTaT MoeT OBITh IpEeACTaBIeH B BUIE HA0O-
pa uwmcen, TabauIl Wik rpa@uKoB, TEKCTOBOW WH(OpMaIuu, rpadude-
CKOT'0 U300paKeHUS U TaK Jalee.

YMeHue cTaBuTh 331a4y — YMEHHE, IPUXOSIIEe C ONBITOM. XOpOIIIO
MOCTaBJICHHAS 3a/1a4a — 3TO YK€ TIOJIOBHHA €€ PEIICHUSI.

3. CocTraBiieHHe WIN BBIOOP Moaeau 00beKkTa. Modenvio Ha3bIBa-
erca oOpa3 peanbHOro 00beKTa (Tpolecca), BHIPAKEHHBIA B MaTepH-
ATHHOW W UCATHHOU (PopMe W OTpaXKaoINi CYIIECTBEHHBIC CBOWCT-
Ba HCcleLyeMoro oobekTa (mpouecca). BaxxHeHImM ycioBreM HCIONb-
30BaHMS MOJICNIN SIBIACTCS €€ aJeKBATHOCTH, T.€. COOTBETCTBUE peallb-
HOMY OOBEKTy IO TeM CBOWMCTBaM, KOTOpbIe Hamboliee CyIECTBEHHBI
JUTS JaHHOM 3amaun uccnempoBanusi. CiemoBaTebHO, B 3aBUCIMOCTH OT
KOHKPETHOH 3a7aul UCCIECIOBAaHUS Al OHOTO U TOTO k€ 00BEKTa MO-
T'YT UCIIONB30BATHCS PA3IINIHBIE MOCITH.

Ecau peanbHBIH 00BEKT 3aMEHSETCS CBOMM 00pa3oM B MaTepHallb-
HOW ¢opMe, TO MONydyeHHAas: MOAENb Ha3biBaeTcs HamypHou. OOBIYHO
OHAa MpeACTaBIsieT co00M MacITabUPOBaHHBIH (TECOMETPUUECKH MOJ00-
HBII) MaKeT UCXOTHOTO OOBEKTA.

Ecnu peanbHblii 00BEKT 3aMeHsIeTCSl CBOUM 00pa3oM B HAEaIbHOM
¢dopme, TO mosyyeHHAs: MOJENb Ha3blBaeTca MuicienHou. OOBIYHO OHA
MIpeCTaBIsIeT cCO0ON omrcaHne 0OBEKTa C MOMOIIBIO JIMHTBUCTUYECKO-
rO s3bIKa, PHCYHKOB, TpaduKoB, (HOpMyJ, YpaBHEHHI, HEPaBEHCTB M
ToMmy mopoOHoe. IIpu McTonb30BaHUU KOMITBIOTEPOB Yallle BCEro Mpu-
MEHSIOTCSI IMEHHO MBICIIEHHBIE MO/IEIH.

Takum 00pa3om, Ha dTare COCTaBICHUS WM BIOOpA MOJIENIHA UCXO-
Has Qu3nveckas 3a7ada «yMmpoIlaeTcs», MPU STOM BO BHUMAHHE NpPU-
HUMAIOTCSl HE BCE CBOMCTBA 00BEKTA, a JIMIIb HEKOTOPhIE €0 CBOMCTBA,
SIBIISIONIMECS] HauOoJiee CyIIeCTBEHHBIMH B JaHHOM ciy4dae. s co-
CTaBJICHUSI MOJIETH HEOOXOTUMO BBICKA3aTh IMPEIOIOKEHUS, KOTOpPhIE
MO3BOJISIOT U3 BCETO pa3Ho00pasus nHpopMaIuu 00 u3ydaeMoM 00beK-
T€ BBIACIUTH UCXOOHble OaHHble, ONIPENENINTh, YTO OYAET CIYKUTh pe-



3yabmamom 1 KakoBa 6436 MEXKIY UCXOJHBIMH JaHHBIMH U PE3yibTa-
TOM.

Jlrobas 3amaya perraercsi ONpeAeTICHHBIM HCIIONHUTENEM, TTOITOMY
MOJIEJh 33/1a4M TOJDKHA COCTABIIATHCS B pacyeTe Ha ATOTO MCIIOTHHTE-
JI51 — UCTIOJTHUTEND JOJDKEH NOHAMb U YMEemb 6bINOAHUMG HEOOXOJUMBIC
nedctBud. Ecny ucmonHUTENEM pelIeHUs SBISETCS KOMIBIOTEP, TO HC-
MOJIB3YEMYIO MOJIENIb Ha3bIBAIOT KOMNbIOMEPHOU Modeavto. Bcmm uc-
MOJTHUTENh YMEET TOJIBKO BBIYHCIATH, TO JJIsl HEr0 HEOOXOIUMO COCTa-
BUTh MOJICJIb, B KOTOPOH WCXOJHBIC JIAHHBIC U PE3yJbTaT MPEICTABIIS-
IOTCS B BHJIE YHCEN, a CBA3b MEXIYy HUMH — B BHJIE MaTeMaTHUECKUX
coOoTHOIIeHHA. Takas MO/IeTh Ha3bIBACTCA MAMEMATNUYECKOU MOOEIbIO.
IIpakTruecku Bcerna KOMObIOTEPHBIE MOJIEIIA COCTABISIOTCA HA OCHOBE
MaTEeMaTHYECKUX MOJIEIICH.

ITockompky B MaTeMaTHYECKHUX MOEISAX HCIIONB3YIOTCS YHCTIa,
(hopMyIIbI, YpaBHEHUS W JIPYTHE€ MAaTEMaTHYECKHUE COOTHOIICHHS, TO
OJIHA W Ta XK€ MaTeMaTH4YeCKas MOJIENIb MOXKET COOTBETCTBOBATH pas-
TUYHBIM (u3ndecKkuM 3agadaM. [lo 3Toil mpuuuHe cocTaBleHHE Mare-
MaTHYECKON MOIENH Ha3bIBACTCS opmanuzayueli 3anadu, a cama MoO-
JIENb — hOPMANLHOU NOCMAHOBKOU 3aa4H.

ITosicHUTE CMBICT (OpMaTHLHOM ITOCTAHOBKH 3a7add MOMKHO Clie-
nyromuM npuMepoM. Ilycts MmaTemaTudeckast Moens chopMyITupoBaHa
TaK: UCXOJIHBIC JIaHHBIC — JIBA YHCIa @ U b; MpeanoigaraeMblii pe3yiib-
TaT — YHCJIO C; CBS3b MEXKAY JaHHBIMH U PE3yJbTaTOM 3ajJaHa COOTHO-
menneM ¢ = a/ b. Ecnu o 9ruciaoM a TOHWMAaTh HalpsDKEHUE Ha yda-
CTKE DJICKTPUYECKON IENH, a IO YHUCIOM b — CONPOTUBICHHE 3TOTO
y4acTKa, TO Pe3ybTaToM ¢ OyJeT TOK Ha 3TOM y4acTke nenu. Ecmu ke
MOJT YHCIIOM ¢ TIOHUMATh, HAIIPUMEP, MacCy COOPAHHOTO C TIOJS ypoxKast
MIIICHALBI, a MO YHCIOM b — TUIOMIAAh ATOTO MO, TO PE3YIBTATOM C
OyJeT ypoxailHOCTh MIICHUIBI. HeTpyHO TPeIIoKUTh U Apyrue ¢Gu-
3UYECKre 3a7a9H, IMEIOIHe TaKyIo )K€ MaTEMaTHYECKYIO0 MOJIETIb.

Od4eBHUIHO, YTO MPHU COCTABICHWH MOJAETH MOXKHO OIIMOWTHCA, TIO-
3TOMY BEIOOp MOJEIM — 3TO BCErJa TUIIOTe3a, KOTOpas MPOBEPSETCs B
npoiecce uccinenoBanus. O4eHb BaKHO YSICHUTH: TTOCKOJBKY MCXOIHAS
3a/a4a 3aMeHsIeTCs MOAEINBIO, TO TIOJXYYeHHBIH pe3ynbTaT OyIeT OTHO-
CUTBCSI UMEHHO K MOJENU. A TOCKOJBKY MOJENb JIUIIb MPUOIMKEHHO
OIHMCHIBACT UCXOJIHBIM OOBEKT, TO U MOJyYEHHBIH pe3ybTaT Bceraa Oy-
TET NPUOTUIHCEHHBIM.

Jns omHOM 33124 MOYKHO COCTaBUTh Pa3HBIE MOJIENH M, COOTBETCT-
BEHHO, TIOJYYUTh PA3IUYHBIC PEIICHUS. DTH PEIIeHUs OyayT HECOBIa-



TAIONAMHU, HO, TEM HE MEHEe, CIIPaBeJIMBEIMU B paMKax CBOCH Mojie-
nu. ToOYHOCTH pelIeHus] ONpeAeNseTCS TOYHOCTHIO HKCIOJIb30BAHHOM
MOJEIIH.

4. Pazpa0oTka aJropurMa pemieHust 3agaduu. Ajieopumm — 3TO CH-
CTeMa TOYHBIX U MOHSTHBIX MPEAUCAHUN O COJCPKAHUU U TIOCIIEI0Ba-
TEJIHHOCTH BBIMOJIHCHUS KOHEYHOTO 4YHCIa JCUCTBUM, HEOOXOIUMBIX
JUTSL TIOJTyYEHUSI Pe3yJIbTaTa.

CocraBieHHBIN sl pelIeHHs 33]]aud allTOPUTM JIOJDKEH OBITh OpH-
SHTHPOBAH HAa KOHKPETHOTO HCIIOJHUTENS (KOMIIBIOTEpP, POOOT, Yeo-
BEK) M 00JIafIaTh CIIEIYIONTIMH CBOMCTBAMHU.

o Jluckpemnocmy. Tlponiecc TonMydeHus pe3ynbraTa pa3OuBaeTcs Ha
MOCJIE/IOBATENILHOCTh OTMENBHBIX IIAroB, W TOJBKO BBIOJTHHUB OJUH H3
HUX, MOKHO MEPEXOJIUTh K CIEAYIOLIEMY.

o [lousamuocms. Kaxaplii HCIIOTHUTENh allTOPUTMa UMEET CBOIO CHC-
TeMy KOMaH]], KOTOPhIC OH CIIOCOOCH TMOHSTh M HCIOJIHUTH, MOITOMY
MPEITHCAHNS AITOPUTMA JIOJDKHBI OBITh M3 3TOW CHCTEMbI KOMAaH]I.

o Jlemepmunuposannocms (onpedenennocms). Hu onna xomanaa He
JIOJDKHA COJICPIKATh YKa3aHU, CMBICTT KOTOPBIX MOXET OBITh BOCIIPUHSAT
WCTIOJTHUTEJIEM HEOJHO3HAYHO, TO €CTh AITOPUTM HE JOKEH OCTABIISATh
WCTIOJIHUTEIF0 MECTO JUISI IPOU3BOJIA.

o Pezynbmamusrnocmy. Tlpoliecc BBITIONHEHHS ajJrOPUTMA JIOJDKCH
MPEKPATUTHCS 32 KOHEYHOE YHUCIIO MIaroB, W MPU 3TOM JIOJDKEH OBITH
MOJTyYeH KaKOH-T100 ONpeIeIICHHBIA Pe3yibTar.

Jlist ToNydYeHust pe3ysibTaTa UCTIONB3YIOTCS CIISTYIONIHe BUIIBI allro-
PHUTMOB.

Jluneunsiii aneopumm. B 3ToM ciiyyae mocienoBaTEIbHOCTh OIepa-
U MPU UCTIOJTHEHUH COBIAAAET C MOPSAKOM MX CIIEAOBAaHUS B 3allUCU
ITOPUTMA U HE 3aBUCHUT HH OT 4Yero.

Bemeawuticsa ancopumm. B 5ToM ciiydae Ha HEKOTOPOM IlIare IMpo-
1[ecca MCIIONHEHUS JTANBHEHIIIee BBIMOJTHCHUE allTOPUTMa MOXET IPO-
JOJDKUTBCS TI0 OJIHOMY M3 JIBYX WM Oojiee MyTeld B 3aBHCHMOCTH OT
WCTHHHOCTH WJIH JIO)KHOCTH HEKOTOPOTO YCIIOBUSL.

Huxnuueckuii aneopumm. VIcmonws3zyeTcss JUisi MHOTOKPATHOTO BbI-
MOJTHEHUST OJTHOTO M TOTO XK€ Habopa NEeWCTBUI, HAa3bIBAEMOTO Meno
yuKna, Kak MpaBuiIo, ¢ HECKOJILKO N3MEHEHHBIMH ITapaMeTPaMH.

ANTOPUTM MOXHO 3amlKcaTh pa3indHbIMU criocobamu. OuH U3 Ba-
PUAHTOB — CJIOBECHOE OMHMCAHWE OTICIBHBIX II1aroB, OOBIYHO MTPOHYME-
POBaHHBIX B TIOPSIKE WX BBIMOMHEHUs. OHAKO Hauboliee HArJISTHBIM



aBIseTcs TpaduvecKoe MpeaCTaBICHNE AITOPUTMa, HAa3BIBAEMOE OJIOK-
cxeMoii. B aTom citydae kaxxiaasi KoMaHJa TIPeACTaBIsSCTCS B BUIC HEKO-
TOPOM TeoMEeTpUYeCKOH (DUIYphI, BHYTPH KOTOPOH 3aIMCHIBACTCS CO-
Jiep>KaHue BBITIONHIEMOro aeicTBus. Ilepexonbl OT KOMaHABI K KOMaH-
Jie U300pakaroTCs C MIOMOIIBIO JIMHHUN CBSI3H, a HAMpaBJICHUE MEepexojia
YKa3bIBACTCS CTPEIIKOM.

OBastoM 0003HAYAIOTCS HAYAJI0 ¥ KOHeIl anropuTtMa (puc. 1.1).

Pud. 1.1. Dnementsl Oox-cxemsbl anronutMma «Hauano» u «Koner

KoMmaHnzpl BBOJIA NTaHHBIX ¢ KJIaBUATYpPHI WM U3 (haiiina Ha HOCUTEIS
WHPOPMAITUK W BBIBOJIA JIAHHBIX Ha JUCIUIEH MOHHTOpa 0003HAYAIOTCS
napaienenumnenom (puc. 1.2).

v v

Beona, b, ¢ Brisos x, y, 2

v v

Pud. 1.2. DnemenTsl O10K-cXeMET anropaT™Ma «Bromy 1w « BEIBOIN

[Teyatp 3HaYCHMI TEPEMEHHBIX 0003HauYaeTcs (GUTYpOH, MpeacTaB-
JIeHHOU Ha puc. 1.3..

[leuwats x, ) =z

Prd. 1.3. Dnement 610k-cxeMsl anropuTMa «lledarsy

OCHOBHBIM DJJIEMEHTOM JIMHCWHOTO alTOPUTMA SIBISETCS JJIEMEHT
o011e#t 00padoTku (apupMeTHUECKOE MPEANUCaHUE), H300pakacMblil B
BHJIE IpsIMOYTOIbHUKA. OH UMEET OJIMH BXOJ M OJIWH BeIXoA (puc. 1.4).



v

x=2% Hz

Puc. 1.4. DnemenT 0duieii obpadboTku
6N10K-CXEMBT alTTOpPHTMAa

VYcnoBue, BXOJSIEE B COCTAB BETBAIICTOCS alTOPUTMa, HA3bIBACTCS
AJIEMEHTOM TIPUHATHUS PelIeHUs] (JIOTHYECKUM IpeIuCaHieM, Pa3BHII-
KO#) U TIpE/ICTABIIAETCS B BUEC POMOA, MMEIOIIET0 OJUH BXOJ U JIBA BBI-
xo71a. BbIxoJ, COOTBETCTBYIONINH HCTHHHOMY 3HAYSHHIO YCIIOBHSI, 000-
3HAYaeTCsl «1a». BBIX0, COOTBETCTBYIONINI JIOKHOMY 3HAYECHHIO YCIIO-
BHUsA, 0003HAYAETCSA «HET». ECiM M0 KakI0MY M3 3THX BBIXOJOB MpPEIy-
CMOTpPEHBI HEKOTOPBIE ACHCTBHSA, TO JJIEMEHT ajJropuT™Ma Ha3bIBACTCS
semeanenuem 8 noanou gopme (puc. 1.5,a). Ecin sxe BeITIOTHEHHE HEKO-
TOPBIX KOMAaHJ| IPEAYCMOTPEHO TOJBKO IO OJHOMY U3 BBIXOJIOB, TO aJl-
TOPUTM HA3BIBACTCS 6emeaieHueM 8 Henoanol gopme (puc. 1.5,0).

Aa IIET na IICT

x=aHb n=a*b x=a+b

v v

a a

Pud. 1.5. BAoK-CXeMEI BETBAMMUXCS alTOPUTMOB:
4 — BeTBJICHHE B MOMHOU dopme;
@ — BeTBACHME B HEMOIHOH dopme]

[uknuyeckue anropuTMbl MOTYT OBITh IBYX BUIOB. IlepBhiii B Ha-
3bIBACTCS YCAOGHBIM YUKIOM Y UCIIOJIB3YETCs, KOTJa 3apaHee HEU3BeCT-
HO YKCJIO TIOBTOPOB BBINIOJHEHH TeJla LIUKJIA. Y CIIOBHUE, pa3peIiaonee
WM 3alpelaroliee 04epeHoe MOBTOPEHNE UK, MOYKET HAXOIUThCS
Kak IepeJl TeJIOM LIMKJIa, TaK U 1ocje Hero. B nmepBom cityyae 1MKI Ha-



3BIBACTCS IUKIIOM C ynpasisiemsim Hawarom (puc. 1.6,a), BO BTOPOM — ¢
ynpasnsiemvim okoHuanuem (puc. 1.6,0).
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Puc. 1.6. BI0K-cXeMbI yCIOBHBIX ITUKINYECKUX aITOPUTMOB:
a — ¢ yIpaBIsIeMbIM Ha4aJIoM; O — C yIIpaBIsieMbIM OKOHUYaHHUEM
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Puc. 1.7. Brok-cxema 6e3yCIOBHOTO
LHUKJINYECKOTO ajropuT™Ma

BTopoit BuJ UHUKIMYECKOTO
aNropuTMa Ha3bIBaeTCA 0Oe3yc-
n06HLIM yukiom (IUKJIOM C Ta-
paMeTpoOM) U HCIIONB3YETCs, KO-
T/Ia YUCIO TIOBTOPOB M3BECTHO
3apaHee. biok-cxema Takoro
LIMKIIa [IpeicTaBlIeHa Ha puc. 1.7.

B ob6mem cimydae 61ok-cxema
ANTOpPUTMa TIPEIACTABISAET CoOO0i
KOMOMHAIIAIO BCEX TEPEUHCIICH-
HBIX 3JIEMEHTOB.

CocraBieHue alropuTMa pe-
IICHHUS 33j7aud  SBISETCS BaXK-
HedmuMm stanoM. Kak mpasuiio,
JUIS. pelieHus OJHOM M TOM ke
3aJlayl MOXXHO DPa3paboTaTh He-
CKOJIBKO TPaBWIBHBIX aJTOPHUT-
MoB. OCHOBHasI CJIOXHOCTH CO-



CTOWT B pa3zpaboTke Hamboiee 3()PEKTUBHOTO aITOPUTMA, MO3BOJISIIO-
IIeT0 ¢ MEHBIIUMH 3aTpaTaMd PECYpPCOB KOMIIBIOTEpA IOJYYUThH pe-
3yJILTAT 32 MUHUMAIILHOE BPEMSI.

5. CocTaBijieHHe BBIYHCIUTEIBHOH NPOrpamMMbl. BeraucinTess-
Has IMporpaMMa SIBJIICTCSI HU YeM HHBIM, KaK 3alHChI0 aJITOPUTMA C TI0-
MOIIBIO CPEJICTB HEKOTOPOUM CUCTEMBI MporpaMmmMupoBanus. s TexXHu-
YECKUX PacdyeTOB MPUMEHSIOTCS TaKWe A3BIKM M CHCTEMBI IMPOTPAMMHU-
poBanus, kak Delphi, Pascal, C, Fortran, MathCAD u apyrue. Ilpo-
rpaMMa IMO3BOJISET 3aMucaTh aJTOpPUTM B BHJE, IOHATHOM 00OpYyHIOBa-
HUIO0 KOMIIBIOTEPA.

[IpakTidaeckn Bcerga mo OgAHOMY W TOMY e aJTOpPUTMY MOXKHO CO-
CTaBUTh HECKOJBKO Pa3HBIX MPOTPAMM, NAIOIIUX MPaBUIBHBIA Pe3yib-
tat. OCHOBHas 3a/iaya TOrO 3Tara COCTOMT B Hauboinee 3pdexTuBHOM
WCTIONTb30BAaHMH BO3MOXXHOCTEH SI3bIKa MPOTPAMMHPOBAHUS IS pealn-
3aIuy Pa3pad0TaHHOTO AITOPUTMA.,

6. KoMnbroTepHblii 3KcriepuMeHT. JTOT 3Tall BKIOYaeT B ceOs He-
CKOJIBKO Ba)KHBIX MOMEHTOB. Bo-11epBBIX, HEOOX0IUMO TOOHUTHCS pado-
TOCTIOCOOHOCTH COCTaBJICHHOW paHee MPOTpaMMbl M TIOMYUUTh pe3)iib-
mam. Bo-BTOpBIX, 0053aTENbHO HAJO BHINOIHHUTH MeCMUposanue pe-
3ynbTaroB. TecTupoBaHMe MOAPa3yMEBAET COMOCTABICHHUE TTOTYIEHHBIX
PE3yIbTaTOB € OKCIEPUMEHTANBHBIMU JaHHBIMH, TEOPETUIECKUMH BO3-
3peHusMH U pyroi nHpopmanuel. Toabko B Cilydae COBIAJCHUS pac-
CUMTAHHOTO IO MPOTrpaMMe pe3ysibTaTa ¢ COOOPaKCHUSIMU, MOTydYeH-
HBIMH U3 BHEIIHUX JOMOJHUTEIHHBIX HCTOYHUKOB, MOJKHO CUHTAThH pa-
00Ty IpOrpaMMBbI TPABUILHOH.

O} PexTUBHBIM TPUEMOM, TIO3BOJISIONIMM TPOBECTH TECTUPOBAHUE,
SIBIISIETCS 3aJJaHNe HEKOTOPHIX XapaKTEPHBIX BXOAHBIX TAHHBIX, TIPU KO-
TOPBIX PE3yNbTaT MOXHO TPEACKa3aTh TOJIBKO Ha OCHOBE (PH3UUECKHX
cooOpakeHuii, 0e3 BerancieHnid. OOBIYHO TIPH ATOM YHCICHHOE 3Haue-
HUE pe3yibTaTa MpeACcKa3bIBaeTCsA Ka4eCTBEHHO, HAIIPUMED: OH JOJDKEH
OBITH TIOJIOKUTCIHHBIM (WJIM, HAMPOTHB, OTPHUIIATEIHHBIM), WU OH
JIOJDKeH OBITh OYEeHb MalieHbKuM (=~ (), WM OH JIOJDKEH OBITh OYeHb
OonpmmM (= o0) U Tak nanee. [IpoBepka MPaBUIBHOCTH IMOyYEHHOTO
pe3ynbTaTa ¢ IOMOINBIO PacdeTOB APYTUMHU CPEACTBaMHU (BPYUYHYIO, C
MTOMOIIBIO KAIBKYJISTOPA WIH APYTOTo SI3bIKA MPOrpaMMHUPOBAHU) Ma-
no3(dexTrBHA, TaKk KakK 3aJI0KCHHAs, HAlpUMEp, B MaTeMaTUYeCKOH
MOJIETH OIHOKa B 3TOM CIIydae He MOXKET OBITh BBISBIICHA.



BrimoHeHNe BCeX MEPEYUCIICHHBIX JTAlOB MPH PEIISHWH 3a1ad C
nomompio OMB, Kak mpaBuiio, HOCUT WUTEPAIlMOHHBIN ITUKINYECKUN
XapakTep, KOTOPHI MOYKHO M300pa3uTh B BHJIE JIOTHUYCCKOW CXEMBI pe-
MIEHUS TEXHHYECKHX 3aJ71a9 ¢ TIOMOIIBI0 KoMIbioTepa (puc. 1.8).

Hexonna: Ko oTepla Ko oOTe| i
nHa g MILIOTEPIL EJ—F Anroputy| [ Ilporpamma [ MILIOTEPULIT
33712493 MOTIETH IKCIEPHMEHT]

i f 1 |

Puc. 1.8. Jloriueckas cxema petnmeHnd 3aaad ¢ MOMOTIBI0 KOMITBIOTEpa

B ciiydae HeymOBIETBOPUTENBHBIX PE3yIbTATOB TECTHPOBAHHS Clie-
JTyeT BO3BPATUTHCS K MPEIBIAYIINM dTaraM U YyCTPAHUTh OLTHOKH.

[Ipexae Bcero mpoBepsieTcs MPaBUIBHOCTH porpammbl. C He# Mo-
TYT OBITH CBSI3aHBI OITMOKH JBYX BUAOB. llepBbie HA3BIBAIOTCS CHHTAaK-
CHYECKIMH OIMMOKAMH W SIBISIIOTCSI CJIEICTBHEM HEMPaBHIBHOTO WC-
MOJIL30BaHUS OTIEPATOPOB SA3bIKa MporpamMmmMupoBanus. OHH, KaK MpaBu-
JI0, JIETKO YyCTpaHsATcsa. OmmOKu BTOPOro BUAA BO3HHUKAIOT Ha 3Tarie
MIPOBEICHHUS PacyeTOB (MCIOTHEHHS MPOTPAMMBI) U Yallle BCETO BhI3Ba-
HBI TTOTIBITKOM BBITIONTHCHMS 3aMPEIICHHBIX ONEpalni, TaKUX Kak Jelie-
HUE Ha HOJb, BBIXOJ 32 MPE/IC)Ibl 3HAYCHUN WHACKCA MacCHBa, MIEPErol-
HEHUE pa3psSaHOW CEeTKH W Tak nmanee. OmuOKA TaKoro THIA OOBITHO
YCTPaHSIOT, BBOJISA B TEKCT MTPOTPaMMBI IPOBEPKY BCEX BEIMYWH, YIaCT-
BYIOIIMX B MOTCHIMATBHO OMACHBIX Omeparusax. MOoKHO TaKKe IOTbI-
TaThCS U3MEHHUTH BXOJHBIC TaHHBIE.

Korma mpaBWiIpbHOCTH MpOrpaMMBl HE BBI3BIBAET COMHEHH, a pe-
3yJIbTAThl TECTUPOBAHUS TO-TIPEKHEMY OCTAIOTCS HEY/IOBJIICTBOPUTEIIb-
HBIMH, CJICJIyeT MPOBEPHUTh AITOPUTM. B ciiyuae ero KOppEeKTHPOBKH,
pasymeercs, Haio BHECTH COOTBETCTBYIOIHE M3MEHEHHS B PACUETHYIO
porpammy.

OmmbKH TakKe MOTYT COJIEPIKAThCS B MATEMATHUECKOW U KOMITBEO-
TepHOU MoaeisiX. HaliTi 1 ycTpaHuTh Takue omrOKHA Hanbosiee TPYIHO.
['maBHBIMH TTOMOIITHUKAMHU B 3TOM MOTYT CTaTh TEOPHUS U (U3NUECKUIT
JKCIICPUMEHT. B ciryuae n3MeHeHUs MOJIe HEOOXOIUMO BHECTH COOT-
BETCTBYIOIUE KOPPEKTHPOBKH B aJITOPUTM U IPOTPAMMY.

OTamsl OT COCTaBICHUS MOAETH 0 KOMIBIOTEPHOTO 3KCIEpUMEHTa
MOTYT TIOBTOPATHCSA HECKOJIBKO Pa3 JO TEX IOp, IMOKa SKCIICPUMEHT U
TEOpHS HE COBMAIYT C JOCTATOYHOM JUIS MPAKTUKU TOYHOCTHIO. Hamom-
HUM, DEIIEHHE BCeraa SBISIeTCS NPUOMMKEHHBIM, CIPaBEIMBHIM B
pamMKax BEIOpaHHOM MOJICITH.



INPAKTUYECKAS PABOTA Ne 1

1.1. Heas paGoTsl

[TpuoOpeTeHre HABBIKOB Pa0OTHI C KOMIIBIOTEPOM, OCBOCHHE OCHOB-
HBIX KOMaH]| ONICPAIMOHHON cUCTeMbl. O3HAKOMJICHHE C OpTaHU3anuei
cpenbl mporpammupoBanus Delphi, co3manne m HCIOTHEHHUE MPOTpamMM
cpeactBamu Delphi. CocTaBieHre KpaTKOro KOHCIICKTa OCHOBHBIX KO-
MaH/I.

1.2. 3agaya padGoThI

Pa3paGoraTh mporpammy st pacdera BpeMEHH MoJIbeMa Ha BBICOTY
h Tenma, OpPONIEHHOTO BEPTUKAIHLHO BBEPX C HAYAITLHON CKOPOCTHIO V.

1.3. Pemenue 3aaa4uu

B Hacrosieit paboTe CTYAEHTH HE BBIIOIHSIIOT (hOpMaIU3aLuIo 3a-
Jlauyl, BBIBOJ, OCHOBHBIX PACUYETHBIX COOTHOILIEHHH, pa3paboTKy aiaro-
pHUTMa, IPOTPAMMBI M TECTOB. Pe3ynbTaThl 3THX JTaloB pelieHHus 3a/a-
YU [IPUBEIECHBI HIXKE.

Oo0bekT uccaenoBanus. OOBEKTOM HCCIEAOBAHUS SBISIETCS Opo-
LIEHHOE BEPTUKAIBLHO BBEPX TEIIO.

IocTanoBka 3agaun. HeoOxoanMo paccuntats BpeMs obEMa Te-
JIa Ha 3a/IaHHYIO0 BBICOTY.

®opMmyIMpoBKa MaTeMaTH4YecKod mMoaenu. Kak u3BecTHO u3 Me-
XaHUKH, B KaY€CTBE MCXOAHBIX JaHHBIX B MOCTaBJIEHHOH 3aJaue MOTYT
OBITh UCIIOJIB30BaHbI CJIEAYIOIINE BEJIMUMHBL: HadyalbHasi CKOPOCThb Vg U
BbICOTa noabeMa h. HeobxoauMo paccunuTaTh U BBIBECTH Ha IKPaH MO-
HUTOPa BpEMSI, 32 KOTOPOE TEJI0 OJHUMETCS Ha TY BBICOTY.

BbiBog MareMaTndecKkux COOTHOILIEHMH IIPOM3BENEM IIPHU CIEAYIO-
LIMX JAOIYIIEHUSX: TEJIO SABJIAETCS MaTePUAIIbHON TOUKOM, CONPOTHBIIE-
HUEeM Bo3Iyxa npeHeOperaeM. Ilpu ykazaHHBIX NOMYIICHHAX BHICOTA

o gt2
nogbeMa h MOXeT ObITh HaiifeHa mo dopmyneh = vyt _T , TIe
2=9,80665 M/c — yckOpeHHE CBOOOMHOIO MaJCHUs; ¢ — BPEMs, paBHOE
HYJIIO B MOMEHT Hayasa ABHKCHHS.

Jlnis HaxOoXJIeHHUsI BpEMEHU MOAbEeMa ¢ MOJIy4aeM KBaJpaTHOE ypaBs-

HEHUe %tz =Vl + h =0, oTkyna u HalileM HCKOMOE BpeMs £
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tl - > "2
g g
Takum 00pa3oM, Ha 3aJaHHOU BBICOTE /1 TEJIO B OOIIEM ClTydae HaXo-
JIUTCS JIBAX/IBI: KOTJIa OHO TIOJHUMAeTCsl BBEPX Ioclie Opocka W Korja
najaeT BHU3.
AJITOPUTM penieHusi 3a1a9u. AJITOPUTM MOXKET OBITh MPEACTaBICH
B BHJIE ClIeayromieit 6;10Kk-cxeMsl (puc. 1.9).
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Puc. 1.9. brok-cxema anropurMma pemeHus 3a1adu

IIporpamma st pemeHusi 3aga4u. [Iporpamma, OArOTOBICHHAS
cpenctBamu Delphi, MoxeT ObITh 3alucana CIeIyOIIUM 00pa3oM.



PROGRAM TIME;

Const g = 9.80665;

Var h, v0, D, tl, t2 : real;

Begin
Writeln(‘Pacuem epemenu noovema mena’);
Writeln;
Write(‘Hauanvnas ckopocmo (m/c):’); Readln(v0);
Write(‘Bvicoma noovema (m).’); Readin(h),
D:=Sqr(v0) — 2.0*g*h;
tl:=(v0 - Sqrt(D))/g;
t2:=(v0 + Sqrt(D))/g;
Writeln;
Write(‘Bpems noovema tl= ", tl, “t2= ', t2);
Readln

End.

Tecthl. TecThl JOMKHBI TOMOYb YOSTUTHCS B MPABIILHOCTH pado-
Thl nporpammbl. OdpopmumM ux B Buae Tabm. 1.1. TecTsl HeoOXOAMMO
moAdHUpaTh Tak, YTOOBI PE3yNIbTAT MOXKHO OBUIO TIpencKa3aTh U3 Qu3n-
YECKUX COOOpakeHUH Oe3 pacyeToB WM JIETKO PAacCUYHUTaTh BPYYHYIHO.
J11st 9TOTO HAJ0 BKIIOYHTH B PACCMOTPEHHE YaCTHBIC CIy4au: TEJIO Ha-
XOJIMTCS Ha 3e€MIIe, BEICOTA CTPEMHUTCS K OECKOHEUHOCTH, M TaK Jiajiee.

Tab6muma 1.1
Tectbr
Hcxonubie naHHbBIC PesynbTaTsl
Vo h Oxnpmaercs [Momryueno
20 0 H=0 £©=?
0 0 t, ¥ t, — m00bIe
20 10 tH=? t,=?

B rpady «Oskumaercs» 3aMKMChIBAIOTCS PE3yAbTAThI, KOTOPBIC MPE/I-
cKa3aHbl U3 (PU3NUECKUX cooOpakeHwmid, a B rpady «[lomydeHo» 3aHO-
CATCS PE3yNbTATHI, TIOTYUYEHHBIC TyTEM KOMITBIOTEPHBIX PACUETOR.

1.4. lomamHee 3a1aHue

OdopMHUTE TPOTOKOI BHIIOTHEHUS J1AOOPAaTOPHOH paboTHI (CM. IpH-
JIOKEHHUE), COACPKAILUI KOHCIIEKT OCHOBHBIX KOMaHJI Cpelibl Iporpam-
mupoBanus Delphi, mpousBoasmmx pemakTUpoBaHUE TEKCTa MPOTPaM-



MBI 1 3aITyCK ITpOorpaMMbl Ha UCIIOJTHCHHUEC.

1.5. JIabopaTopHoe 3a1aHue

1. AkTuBH3MpOBaTh Cpely mnporpammupoBanus Delphi u co3gars
TEKCT TMPOrpamMMbl, MpuBeACHHOW B mompasf. 1.3. CoxpaHUTb TEKCT
mporpammel B ¢aiiiie Ha HocuTeae HHGOpMaIIUu.

2. BrI3Bath mporpaMmy JUIst UCTIOTHEHUS. BBITOTHUTH TECTUPOBAHHUE
MIPOTpaMMBbI M 3alUcaTh pe3ynbTaTsl B Ta0u.1.1. [TocnemoBarensHO pac-
CUMTATh BpeMs MOIbEMa Tella Ha 3aJJaHHYI0 BBICOTY TIPH HAYAIBHOM
CKOPOCTH Vo= 15 M/C ¥ HECKOJIBKMX 3HAYCHHSX BBICOTHI A = 2, 5, 10,
15 m.

Yoenutncs, uto npu A = 15 M paboTa mporpamMMBbl 3aBepIIacTCs aBa-
puiiHo ¢ cooOmierneM o0 omudke. PazoOpaThcs B MpUUMHE OMIHOKH.

3. BBINOTHUTH KOPPEKTHUPOBKY UCXOJHOTO TEKCTa IMPOTPAMMEI C Iie-
JIBIO YITYYIIICHHS €€ KauecTBa:
* HI3MEHUTBH CTPOKY
Writeln("Pacuem epemenu noovema mena’);
Ha CTPOKY
Writeln(‘Moouguyuposannas npoecpamma’);
* [10CTIE CTPOKH
D:=Sqr(v0)-2.0*g*h;,
BCTABUTH CTPOKY
if D>0 then begin
* iepe] CTPOKOU
Readln
BCTaBHUTh CTPOKU
end
else
Writeln(‘Bvicoma h nedocmuoicuma’);
* [IEPECTABUTH CTPOKU
t1=(w0-Sqrt(D))/g;
t2:=(v0+Sqrt(D))/g;
BCTAaBHB UX MEXY CTPOKAMH
Writeln; w Write(‘Bpemsa noovema ti=", ti, “t2= ", t2);
* COXPAHUTh ITOT BAPUAHT TEKCTA MPOTPAMMBI C HOBBIM HMECHEM.
4. ITIoBTOpPUTH pacdeThl B COOTBETCTBUH C 1. 2 ¢ TIOMOIIBIO TIpeodpa-

30BaHHOM MPOTPaMMBbI, TIPOBEPHUTH €€ PabOTOCTIOCOOHOCTh IS Clydast
h=15m.



5. Pacmiedarats TekCcT MOAM(DHUIIMPOBAHHOMN TIPOTPaMMBEI IJIs1 OTYETA.

1.6. Conep:xanue oT4yeTa

1. Ha3BaHue, niens u 3aj1aua paboTEHIL.

2. KpaTkuii KOHCIEKT OCHOBHBIX KOMaHJ CpEAbl MPOrpaMMHUPOBAHUS
Delphi, npon3Boasmmx pegakTUPOBAHUE TEKTCa MPOrpaMMBI M €€ HC-
HIOJIHEHUE.

3. JIuctuHr TekcTa MOAM(DUIMPOBAHHON IPOTPAMMEI.

KoHTpoJibHBIE BONPOCHI

1. [lepeuncnuTe OCHOBHBIC 3Talbl PEIICHUS TEXHHUYECKUX 3a7ad C
MTOMOIIBIO KOMITBIOTEPA U AalTe X KPATKYIO0 XapaKTEPUCTHUKY.

2. [losicauTe comepskaHue dTanoB «BEIOOP 00BEKTa MCCIICTOBAHUD
n «IlocTaHOBKa 3a/1aum» TIPH PEIICHUH 3aJa4U C MIOMOIIbI0 KOMITBIOTE-
pa.

3. [laliTe ompemeneHne MOAEIH peadbHOro oowekra. llepeuncnmre
BHJIBI MOJIETICH.

4. Naiire omnpenenenue anropurMa. [lepeumcnurte cBoiicTBa airo-
puTMa.

5. Jlaiite onpenenenue anropurma. [lepeuncinure BUbl allrTOPUTMOB.

6. Jlaiite onpezneseHne TMHEHHOTO M BeTBslerocs anropurma. Ile-
pEYHCINTE UX BHUIBL

7. JlaifTe onpenesieHUe MUKIUYECKoro anropurma. Ilepeuncnure ero
BH/IBL.

8. Ilepeuncinute OCHOBHBIE 3JIEMEHTHI OJIOK-CXEMBI ANTOPUTMA.

9. IpuBenuTe BapUaHTHI OJIOK-CXEM JIJISI BETBSAIIMXCS AJITOPHTMOB.

10. [IpuBeaute BapuaHTHI OJOK-CXEM JUIS IHKIUYECKUX ATOPHUT-
MOB.

11. IosicHUTE CMBICI U COJIEp’KAHUE TECTUPOBAHUS PACUETHBIX MPO-
rpamMM.

12. TosicHUTE NOTHYECKYIO CXEMY PEIICHUs 3a7ay ¢ MOMOIIBIO KOM-
MpIOTEpA.



2. JMUHEWHBIE AJITOPUTMBI

Jlunetinotii  aneopumm NPEACTABISET COOOW TOCIEIOBATEILHOCTh
OTIepaIlyii, MOPAIOK BBITIOIHEHUSI KOTOPBIX HE 3aBUCUT HU OT KaKUX ycC-
noBuid. Peanuzanus JHUHEWMHOro aaroputMma CpeACTBaMH Cpeibl Ipo-
rpammupoBanus Delphi 3akimroyaercs B COCTaBICHMM TPOTPaMMBbI, B
KOTOPOW ONepaTophl, 3alMCaHHBIE B COOTBETCTBHHM C TPEOOBaHUSMH
A3BIKA, PA3MEIAIOTCS OHH 33 APYTUM B TIOPSIIKE WX BBHITIOTHEHWS.

PaccmoTpum cTpykTypy mporpammel Ha si3bike Delphi. B nawane
MPOTPaMMBI HAXOJIUTCS 3A20/1060K, COCTOSIINN U3 3ape3epBUPOBAHHOTO
cinoBa Program u umeHn nporpaMmsl (Hampumep, Program Test;). On
HECET CMBICIOBYIO Harpy3Ky, U PEKOMEHAYETCSl €ro BHIOMpATh TaKuM,
4TOOBI OBICTPO PACTIO3HABATH HYXKHYIO MPOTPAMMY CPEITU JIPYTHUX.

Hanee cnenyer npoepammuulil 610K, COOSPIKANTUI B OOIIEM CITydae:

[pa3men onucanus KOHCTAHT];

[pasmen onrcaHus TUTIOB JAHHBIX ;

[pasmen onrcaHus MEPEMEHHBIX |;

[pa3men onucanus npoueayp 1 QyHKIUHA];

pa3zaen onepaTropos.

B wactHOM citydae HEKOTOpBIC pasjieibl, KpOME pasjielia ornepaTo-
POB, MOTYT OTCYTCTBOBaTh. HeoOs3aTenpHbIe pa3aensl yKa3aHbl B KBal-
PaTHBIX CKOOKax.

B pasmene onucanua xoncmanm TPOU3BOAUTCA OTOXKIECTBICHUE
UACHTU(UKATOPOB KOHCTAHT WM TOCTOSHHBIX 3HAYCHHI, KOTOPHIC OHU
o0o3HavaroT. Pa3nen HaumHaeTcsi 3ape3epBHPOBaHHBIM ciioBoM Const
(KoHCTaHTa), 32 KOTOPBIM CJEIYET PsJ Map, COCTOSIIUX U3 UIACHTU(U-
KaTOPOB UM KOHCTAaHT, COCIMHEHHBIX 3HAKOM = (pasro). [lapel oTnens-
IOTCSl IPYT OT JIpyra TOYKOMU C 3amsTOH.

IIpumep.

Const
pi=3.141593;
MAX = 100;
Beg = "Hauano’;
code = #72;
c="'a’;

Ilocne Toro Kkak KOHCTaHTa OMpeaciicHa, el Helb3s IIPUCBOUTL [IpYy-
TOo€ 3HAYCHUC.

Pazoen onucanus munos JaHHBIX HAYMHACTCA 3apE€3€PBUPOBAHHBIM



cinoBoM Type (TUI), 32 KOTOPBIM CJIETyET OJHO WIIM HECKOJIBKO Ompe/e-
JIGHUU TUIOB, pa3/IeJICHHBIX TOUKOH C 3aMsATOl.
IMpumep.
Type
Matric = array[1..20] of real;
LatBukva = (‘a’..’z’);
Days = 1..31;

Tunsl moApa3aeNAOTCS HA CTAHIAPTHBIC W OIMPEIEISIeMBIE TOJB30-
BareneM. CTaHIApTHBIC TUIHI (integer, real, boolean, char n npyrue) He
TpeOYIOT ONMUCaHUs, B OTJIMYUE OT TUIIOB, ONPEICISIEMBIX MOJIh30BATE-
JIeM.

Pazoen onucanus nepemerrnvix HaYUHACTCA 3apC3CPBUPOBAHHBIM
cioBoM Var (HepCMeHHaH), 3aTCM 4€pC3 3aIATYI0 NCPCUUCTIAIOTCA UMC-
Ha TNEPEMCHHBIX M 4YE€PE3 ABOCTOUYME YKA3bIBACTCA HX THII. Kaxmas
CTpOKa 3aKaHYUBACTCA TOYKOH C 3aIISITOM.

IIpumep.

Var
X,V z : integer;
Sum, Fg s real;
Progend : boolean;
C : char;,

B pazoene onucanus npoyedyp u @ynxyuii TIOMEIAIOTCS TTOIIPO-
rpamMmebl moib3oBareliss. CTaHnapTHBIE MPOIEYPhl U PYHKIMH SIBIISIOT-
Csl YacCThIO SI3bIKA M MOTYT BBI3BIBATHCS 0€3 MPEIBAPUTEIBHOTO OIHCA-
Hus. Onucanue mponeayp W (QyHKIMH MOIB30BATENSI PACCMOTPEHO B
paza. 5.

Pa3zoen onepamoposé B mporpaMme SBISETCS OCHOBHBIM, TaK Kak
MMEHHO B HEM C IIPEIBAPUTEIBHO OINKCAHHBIMU IEPEMEHHBIMU, KOH-
CTaHTaMU, 3HAYCHUSIMU (DYHKIIUH BBHITONTHSIOTCS IEHCTBUSI, TO3BOJISIO-
[IYE TOJYYUTh PE3YJIbTAT, paid KOTOPOTO CO3/4aBajIach IIporpamMmma.

Pasgen onepaTopoB HauKMHAETCs 3ape3epBUPOBAHHBIM CIIOBOM Begin
(HauaJo), panee CIEIYIOT ONEPaTOpPbl, OT/EICHHBIC APYT OT Apyra TOY-
KOH C 3amaToil. 3aBepIiaeT pas/ell 3ape3epBUPOBAHHOE CIOBO End (KO-
Hel) ¥ To4Ka. TakuM oO0pa3oM, CTPYKTypa pasfesia OnepaTopoB UMeeT
BH]L

Begin

<onepamop> ;
<onepamop> ;



<onepamop>

End.

B mporpamme, peanusyromiei TMHEHHBIA alTOPUTM, ONEPATOPHI BbI-
MOJIHAIOTCSL CTPOTO IOCIIENOBATENBHO B TOM IOPAIKE, B KOTOPOM OHH
3alMCaHbl B TEKCTE MPOTrPaMMBI B COOTBETCTBUHU C CHHTAKCHCOM H IIpa-
BUJIaMU MyHKTyauuu. CnoBa Begin u End SBASIOTCS aHaJIOTOM OTKpBI-
BaIOIIEH M 3aKpBIBAIOIIEH CKOOKM B OOBIYHBIX apU(METUUECKUX BbIpa-
JKEHMAX U MHOTAA Ha3bIBAIOTCS ONEPATOPHBIMU CKOOKAMHU.

Takum 00pa3oM, CHHTaKCHYECKH TPOTpamMMa COCTOUT M3 3aroJIOBKa
1 Ojoka. BJIOK COCTOWT W3 IOBYX YacTed: ONMMCaTeIHHOW M HWCIIOJIHU-
TenbHOU. [lepBast 4acTh MOXKET OTCYTCTBOBAaTh, O€3 BTOPOIl YacTu OJI0K
He uMeeT cMbicia. OnucaTtenbHas 4acTh 0JIOKa BKITIOUYACT B celsl pasnie-
JBI OTIMCAaHUSI KOHCTAHT, THUIIOB, NMEPEMEHHBIX, MPOLEAYp U (DYHKITHII,
UCTIOJTHUTENbHAS YacTh — pa3nen oneparopoB. Hanbonee vacto B pas-
JleJie OIepaToOpoOB UCHOIB3YIOTCS ONEepaTophl MPUCBAUBAHUS U OIlEpaTo-
PBI BBOAA-BBIBOJIA.

Onepamop npuceausanus IMEET BUJ
A:=B;
rae A — uMs TepeMeHHoN, B — BeIpakeHue. Omneparop MpHCBauBaHUS
pacro3HaeTcsi M0 CHUMBOJY := (Mpuceoums) W TPENMUCHIBAET BBIYHC-
JUThH 3HAYCHUE BBHIPAKCHHUS, 3aJJaHHOTO B €r0 MPaBOX YacTH, U MPUCBO-
UTh PE3yNbTAaT BBIUMCICHUS NMEPEMEHHOM, yKa3aHHOW B JICBOM YacTH.
IlepemenHas 1 3Ha4YE€HNE BHIPAKEHUS TOJDKHBI IMETh OJIMHAKOBBIHA THII.

IIpumep.
Sort :=1;
Cena := 4.99,;

Result := sin(4)+B*cos(C);

Loss := "Ilomepu’;

c:='x’;

Find := x>y,

Onepamopvl 8600a-6b1600a NAHHBIX WCIIONB3YIOTCS JUISl TIepenaqn
UHPOPMAITUHN MEXTy OTIEPATHBHOW MaMATHIO M BHEITHHMH HOCUTEISIMU
WH(POPMAIUH, BXOISAIIMMH B COCTaB KOMITBIOTEPHOTO 00OpYIOBaHUS
(MOHUTOp, KJIaBUATypa, MarHUTHBIC, ONITUYCCKUE M AIICKTPOHHBIC YCT-
pOWCTBa JONTOBPEMEHHOW NaMSTH, NPHHTEP W IPYTHE YCTPOWCTBA).
Jly1s BBIMOTHEHUST ONepaluii BBOAA-BBIBOJIa CIIyXaT YeThIpe OlepaTopa:
Read, Readln, Write u Writeln.



Omnepatop uteHus Read obecnieunBaeT nepeaady B IporpaMmy ¢ CH-
CTEMHOTO yCTPOWCTBa BBOJ]a YHCJIOBBIX JAaHHBIX, CUMBOJIOB, CTPOK H
TaK Jajee JI TeKyIer ux o0paboTku mporpamMmoil. OOBIYHO CHUCTEM-
HBIM YCTPOWCTBOM BBOJIa CIIYXKHUT KJIaBHaTypa KOMITBIOTEpA.

IIpumep.

Var I : real;

J . integer,
K : char;
Begin
Writeln(‘Bseoume I, J ,K’);
Read(l ,J, K);
End.

B xone BbIOIHEHUS 3TOH IporpaMMbl Ha SKpaH MOHHUTOPA BbIBO-
autcst cooduienue ”Beeoume I, J, K. loins no oneparopa Read, mpo-
rpaMma OCTaHaBJIMBAETCA U XKIET BBOAA 3HAUEHUH 1J1s NepeMEeHHBIX [, J
u K. Ilonp3oBarens HaOUpaeT HyXHbIE 3HAUYEHHs Yepe3 OAMH WM He-
CKOJIBbKO Tpo0enioB u HaxkumaeT kinaBuiry <ENTER>.

3Ha4YeHus! MEPEMEHHBIX JOJDKHBI 3a/1aBaThbCsi B TOM MOpsIKE, B Ka-
KOM OHHM YKa3aHBI B oTiepaTtope BBoza (B HammeM mpumepe: 1, J, K). 3Ha-
YECHUS! BBOJAATCS B COOTBETCTBUH C MPAaBUJIAMHU 3alMCH KOHCTAHT SI3bIKA
Delphi. Eciu cootBercTBUe HapyuieHO (Hampumep, J UMEeT LeJI0vuc-
JICHHBIH THII integer, a TIpU BBOAE HaOupaeTcsl 3HaUEHUE CUMBOJIBHOTO
THIA char), TO BO3HUKAET OMNOKa BBOIa-BRIBO/IA.

Omneparop utenusi Readln ananoruden oneparopy Read, eTUHCTBEH-
HO€ OTJIIMYME 3aKJII0YAeTCs B TOM, YTO [10CJIE€ CUMTHIBAHUS ITOCIEIHETO B
CIMCKE 3HaueHMs IJIs1 OAHOro omeparopa Readln naHHbIe AJIS CIEIYIO-
miero oneparopa BBoja (Read nnu Readln) 6ynyT cHUTHIBaTHCS C Haya-
J1a HOBOM CTPOKH.

Omneparop 3anucu Write TPOU3BOOUT BBIBOJ YHMCIOBBIX IAHHBIX,
CTPOK U OYJIEBCKUX 3HAYCHUH Ha CUCTEMHOE YCTPOWCTBO BHIBOAA, KOTO-
PBIM OOBIYHO SIBJISIETCS TUCTIICH.

IMpumep.

Var

A, AB : real;

B : integer;
Begin

A:=543;B:=7; AB := A*B;

write(‘A= ", A, * B= *, B, I[Ipouseedenue = ‘, AB)
End .



Ornepatop 3anucu Writeln ananorudeHn omeparopy Write, HO mocie
BEIBO/JIA MOCJICHETO B CIIMCKE 3HAYCHHS MPOUCXOMUT MEPEBOJ] Kypcopa
K Havay cienyrorieii crpoku. Omnepatop Writeln, 3anvcanHbiii 6e3 ma-
paMeTpoB, BBI3BIBAET MEPEBOJ CTPOKH. Kak yKas3pIBanoCh BEIIIE, Ype3-
BBIYAfHO BaYKHOE 3HAYCHUE MMEET OYEPETHOCTh BBOJIA MCXOHBIX JIaH-
HBIX. J[711 TOrO 4TOOBI HE TEpeIyTaTh MOPSI0K BBOJA, IEIECO00pa3HO
nepe; BBOJOM JIaHHBIX BBIBECTH Ha JWCIUICH IMOSICHEHHWE, YTO XK€ HaJlo
BBOANTH. OIpaBAaHbl CMBICIOBBIE IOSCHEHHS, HAIPHMEp «BBICOTay,
«Harpspkerue Uly U T.11., a He UACHTU(UKATOPHI IEPEMEHHBIX, CMBICITA
KOTOPBIX HE 3HAET HUKTO, KPOME aBTOPA MPOTPaMMBI.
IIpumep.
Program Power;
Var
U I P:real;

Begin
Writeln(‘Hanpsioicenue ?°); Readln(U);
Writeln(‘Tox ?°); Readin(l);

P :=U*I;
Writeln(‘Mowmrnocms pasua ‘, P,” Bm’)
End.

INPAKTHUYECKASA PABOTA Ne 2

2.1. Ieas padoTsI

M3ydenune cTpyKTyphl mporpaMmbl B cpeae Delphi, momydenne Ha-
BEIKOB BBOJ[a-BBIBOJIa MH(OPMAIIUU W BBITIOTHEHHS TPOCTEUIIINX BHI-
YUCIEHUI.

2.2. 3agaya pabdoThI

Paccunrars K03(hHUIIMEHT Iepeaayuu IeKTPUIECKOil 1ienu. Bapuan-
THI CXEM IIeTIei TpuBeIeHBI B Tabi. 2.1. 3HAUCHHUS CONPOTHBICHUHA U
BennunHy DJIC E MCTOYHWKA TIOCTOSIHHOTO HAIpsDKEHHUS BBIOpaTh ca-
MOCTOSITENIEHO.

2.3. lomaiHee 3aaHue

1. I3yunTs 37eMeHTHI cpeanl mporpammupoBanus Delphi: amdasut
U CJIOBAph SI3bIKA, CTPYKTYPY HPOTpPaMMBbI, 3ape3epBHUPOBAaHHbBIE CIIOBA,
CTaH/IapTHBIC WICHTU(UKATOPBI, KOHCTAHTHI U TIEPEMEHHBIC, TUIIBI JIaH-
HBIX, BBIPOKEHUS, OTICPaH/IbI, OTIEPAaTOPhl, KOMMEHTApPHUH.
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2. M3yunts ocHOBHBIC omepaTopsl Delphi: omepaTop mpucBanBaHus
:=, omeparopsl BBojia Read w Readln, omeparopbl BeiBoAa Write n
Writeln.

3. BemonHuTh (hopManu3anuio MOCTABICHHOW 3ama4yu. BeIIeauTh
HCXOJTHBIC JTAaHHBIE U PE3YNIBTATH pacuera (00paTUThL BHUMAaHWE Ha €1I1-
HUTIEI m3MepeHus). [Ipon3BecTn MaTeMaTHIECKYIO TTOATOTOBKY 3a/1auHy.

Jly1s BEIIOJTHEHHS PacyeTOB HEOOXOAMMO MOJIYYHTh BEIPAKCHHE KO-
s¢¢punmenta nepenaun nenu K. Koadpduumenrom mepenaum nemu K
HAa3bIBACTCS OTHOIICHUE BBIXOTHOTO HAMpspKeHUS 1enu U, K BXOTHOMY
HanpsokeHuro U: K=U,/ U,. BennunHa BXOJHOTO HANpPsHKCHUS BO BCEX
BapraHTax cxeMm paBHa DJ[C HCTOYHMKA TMOCTOSHHOTO HANPSIKCHHUS:
U,=E. lnsa pacyera U, MOKHO UCIOJIb30BaTh JIFOOBIC U3BECTHBIC METO-
Il ¥ 3aKOHBI (3aK0H OMa, 3aKoHBI Kupxroda, METOIbI y3I0BBIX HaIps-
’KEHUU U KOHTYPHBIX TOKOB).

Cremyer IOMHHTD, YTO TIPH TOCIICOBATEIIBHOM COSAMHEHHUH COTIPO-
TUBIICHUN Ra u Rb pe3ynbTHPYIOIIEe CONMPOTUBICHUE PABHO UX CYMME
Ra+Rb, a npu napamuieIbHOM COCIUHEHUH CONMPOTHBIICHUIN — BETUYNHE
(Ra-Rb)/(Ra+Rb). Heobs13aTebHO CTPEMHTHCS TTOYIUTh OJIHY KOHEY-
HYH0 (3249aCTyI0 CIIOKHY0) (hOpMYITy JUIS pacueTa UCKOMOW BEIIMYHMHEI.
ITocnemoBaTeIbHOCTh M3 HECKOJBKHX OoJiee MPOCTBHIX (HOPMYJT TakKe
MOXXET MPUBECTH K HY’)KHOMY Pe3yiIbTaTy.

4. Pa3zpaboTaTh alTOPUTM U IIPOTPAMMY.
5. CocTaBUTh TeCT-TaOIHILY.
6. IloaroToBUTHCS K OTBETAM HA KOHTPOJIbHBIE BOIPOCHL.

2.4. JIaGopaTopHoe 3a1aHue

1. Co3pmaTh U COXpaHUTH B (paiiiie TEKCT IPOrpaMMEI.
2. BBINOMHUTE OTNIAAKY ¥ TECTUPOBAHHE IIPOTPAMMBI.
3. Iomy4uTh 1 IpOAHAIN3UPOBATH PE3YJIbTATHI.

2.5. Coaep:xkanue oT4yeTa

1. Ha3Banue, uenp u 3a1ada paboThI.

2. ®opManbHas MOCTaHOBKA 3a/1a4M, PACUETHBIE BBIPAYKEHUSI.

3. AJITOpUTM U Iporpamma AJis pellieHHsl IOCTaBJIEHHOM 3a1auu.
4. Tecr-Tabauua.

5. TekcT oTIaKeHHOH MPOrpaMMbl, aHaJIH3 OIIHOOK.



KOHTpOJ’lebIe BOITPOCHI

1. Harmmumute mporpaMMy i BEIYHCIICHUS APOOHONW JacTH CpeaHe-
ro apupMETHYECKOr0 W CPEeIHEr0 I'€OMETPHYECKOTO JIBYX 3aJaHHBIX
MOJIOXKUTENBHBIX uncen 4 u B.

2. Harmummre mporpaMMmy [UIsl BBIYHCICHHS OCTaTKa OT JEJICHUS
JBYX 33JaHHBIX IEJIBIX TIOJOXKUTEIbHBIX uncel A u B.

3. HanmumuTe nporpamMmy Ui HaXOXKIEHHUS POU3BEACHUS Ludp 3a-
JAHHOTO YETHIPEX3HAYHOTO LEN0T0 YHCIA.

4. CoctaBbTe TpOTPaAMMy JUISI OMPENEICHHUA YWCIA, IMOIyYEeHHOTO
BBINKMCBIBAHUEM B OOpaTHOM MOpsiake HNUQP 3aJaHHOTO TPEX3HAYHOTO
LIEJIOT0 YHCIA.

5. Hanmmmue mporpaMmy, OINpenessionIyl0 CyMMy ABYX IEPBBIX U
Pa3HOCTH JIBYX MOCIEAHHUX IU(P 3aaHHOTO YETHIPEX3HAYHOTO IENO0TO
qucia.

6. Harmmmute mporpaMmy, OINpeaessionylo Ky0 cyMMBI mudp 3a-
JAHHOTO TPEX3HAYHOTO LIEJI0T0 YHCIa.

7. CocTaBbTE MpOTpaMMy, OIPEIEISAIONIYI0 cpenHee apudmerhue-
cKoe Udp 3a1aHHOTO YETHIPEX3HAYHOTO LEJIOr0 YHCIA.

8. Hanmmmre mporpamMmy, BBIYHCISIONIYIO TEPHUMETpP W ILIIOMIAlb
KBaJpaTa, BOMCAaHHOTO B OKPY>KHOCTh C 33JJaHHBIM panycoM R.

9. CocraBbTe MpOrpamMMy, BBIYHMCISIOIIYIO HNEPUMETP M IUIOIIAAb
MPSIMOYTOJILHOTO TPEYTOJIbHUKA IO UTMHAM €TO KaTeToB a M b.

10. lana cropoHa L paBHOCTOPOHHETO TpeyroibHUKA. Hamummre
MPOTrpaMMy, BBIYHUCIISIFOIIYIO TUIOMIAIb 3TOTO TPEYTOIbHUKA.

11. ITnankaptaeii OueT Ha moe3m a0 ropoaa N ceidac ctouT R
pyOneit. 3a mpeapIIyIui TO IIeHa MMOBHIIIAIACh IBAXKIBI — TEPBEIH pa3
Ha 30%, a Bropoit Ha 40%. Pa3paboTaiiTe mporpaMMy, BEIYHCIISIONIYIO
CTOMMOCTh OwmiieTa: a) mepea MepBBIM MOBBIIICHWEM IICHBI, 0) mepen
BTOPBIM TTOBBIIIIEHUEM IIE€HBI.

12. Hanumure mporpaMmy, BBIYHCISIOIIYIO IUIOLIAb TTOBEPXHOCTH
mrapa ¢ 3aJaHHBIM pagnycoM R.

13. Pa3zpaboraiite mporpamMmy ISl BEIYUCICHUS JUTHHBI OKPYKHOCTH,
IUIOMIAM KpyTra 1 00beMa I1apa ¢ OJHAM U TeM K€ pagnycom R.

14. CocraBbTe mporpaMMy, IpeaycMaTpUBAIOILyI0 BBOJ yIila B Tpa-
Jycax ¥ BBIBOJ 3HaUEHHS STOTO yIjia B paJuaHax.

15. CoctaBbTe mporpaMMy Ui PEUICHHs] KBaJpPaTHOTO YpaBHEHUS
ax’+bx+c=0.

16. CaxapHas cBexsa copepkut 14% caxapa. C 1 ra cobupatotr X
TOHH caxapHOi cBeksbl. COCTaBUTh MPOTPAMMY, BBIYHCISIONIYIO,



CKOJILKO TEKTapOB HAJO 3aCesATh CaxapHOW CBEKJION, YTOOKI MOIYIHUTh Z
TOHH caxapa?

17. Hanmmimmre mporpamMmy, KOTOpast BBOIUT IeNble 3HAUYEHUS IS [ U
J ¥ BBIBOJUT Ha 3KPaH 3HAYCHUS i, jz, P+ j2 i jz.

18. HanuimuTe mporpamMmy, KoTopas Juisl 3aIaHHOTO LIEJI0T0 YUCia d

BEIBOJTUT HA DKPaH CIICIYIOIIYIO Ta0IHITY:

19. Unet k-s cexynma cyTok. Hamummre mporpamMmy, ONpeaesisio-
IIyI0, CKOJIBKO TOJTHBIX YacOB /i M TMOJHBIX MHUHYT /M MPOIUIO K 3TOMY
BpeMeHH (Hanpumep, h=3 u m=40, ecnu k=13 257=3-3600+40-60+57).

20. PazpaboraiiTe mporpamMmy pabOTBl KacCOBOTO aBTOMATa, MPOMU3-
BOJISIIIETO BBIAAYy CHAa4YM MPH CTOMMOCTH TOKYNKH P pyOneid, ecnu B
aBTOMAT momenieHa cymma S pyoneit. Craya nomkHa OBITH BBIIaHA MU-
HUMaJIbHBIM KOJMYECTBOM MOHET M KYyMIOp AOCTOMHCTBOM 1, 2, 5, 10,
50 u 100 pybmeii.

21. lns BBeAaeHHOUW cyMMBI S pa3paboTaiiTe crocod pa3MeHa Hau-
MEHBIIIMM YUCJIOM MOHET H KYITIOp JoCcTOMHCTBOM 1, 2, 5, 10 u 50 pyo6-
TeH.

22. Pa3paboraiiTe mporpaMMy It KaCCOBOTO aBTOMAaTa, KOTopas OBl
BBIUHMCIISUIa MUHUMAJIBHOE KOJMMYECTBO MOHET M KYHIOp JOCTOMHCTBOM
1,2,5,10,50, 100 u 500 pyOGeii, 94T0OBI 1aTh caady m pyoJen.

23. Pa3zpaboraiite nmporpamMmy, BEIYHCIISIONIYI0O HEOOXOIMMOE IIEII0e
KOJINYECTBO OAHOK KpAacKH IUIsl MOKPACKHA LUCTEPHBI [MIMHIPUICCKOM
¢opmbl. McxoaHble naHHbIe: quaMeTp d W JUIMHA /i UCTEPHBI, PacXox
Kpacku (IJIOI[aab MOBEPXHOCTH, KOTOPYIO MOYKHO TOKPAacHUTh OJHOM
0OaHKOM Kpacku) w.

24. Pa3paboraiiTe mporpamMmy Al BBIYMCICHHS MPOU3BOJHOMN
dysxupn x* B 3amanHoi Touke x=a (a>0). 3HaueHue k 3amaiite camo-
CTOATENBHO.

25. Pa3paboraiiTe mporpaMmy IJisi BBIYMCICHUSI BTOPOH MPOU3BOJ-
Hoit pynkimu 1 — e**™ B 3amannoil TOUKe X=01.



3. BETBAIIUECH AJI'OPUTMbI

Bemeswyuiica ancopumm CTpOUTCS Ha OCHOBE YCIIOBHBIX OIIEPATO-
POB. YCIIOBHBIE ONIEPATOPBI 0OCCIICYUBAIOT BHITIOJTHEHNUE HITH HEBBIMOJ-
HEHUE HEKOTOPOTO OIepaTropa WiH OJIOKa B 3aBUCHMOCTH OT 3aJIJaHHBIX
ycnoBuid. Delphi jgomyckaer UCONb30BaHUE IBYX OMEPATOPOB YCIOBHSL:
if u case.

Onepamop ycnogus if ABIS€TCSs OJHUM U3 CaMbIX IOIYJIAPHBIX
CPEICTB, U3MEHSIOIINX €CTECTBEHHBIN MOPSAOK BBITOJHEHHS OINEpaTo-
poB nporpaMmbl. OH MOKET IPUHAMATH OJTHY U3 IBYX (OPM:

if <ycroeue> if <ycroeue>
then then
<onepamop 1> <onepamop>;
else

<omnepamop 2>;

3meck KItOuYeBBIC CloBa iIf, then, else 0O3HA4YarOT COOTBETCTBEHHO
«ecauy, «moy, «uHave». INEMEHT <ycl08ue> — 3TO BBIpaKEeHUE OyJeB-
ckoro tumna. OHO MOXKET OBITh TPOCTHIM WIIM CIOXKHBIM. CIIOXKHBIE yC-
JIOBUsI 00pa3yroTCsl ¢ TOMOIIBIO JIOTHYSCKUX omepainuii and, or, not
(«u», «uauy, «Hey). Ilpu 3ammcu yCIOBUH MOTYT HCITOJIE30BaThCS JI0-
ITyCTUMBIE OIIEPAINy OTHOIICHHA. Pe3yapTaT OTHOIICHHS BCET/Ia NUMEET
OyJieBCKUH THII. DIIeMEHT <onepamop> TPeICTaBIseT cCOOOU MPOCTOM
WM COCTaBHOH omepaTop (COCTaBHOW oreparop 00s3aTeiabHO TOJDKEH
OBITH OXBAYCH OTIEPATOPHBIMHU CKOOKaMU begin...end).

Ileprast hopma omepaTopa if paboTaeT CACAYIOIIMM 00pa3oM: eCiH
ycioBue umeet 3HaueHue TRUE, To BeIIOJHSETCS <onepamop 1>, ecinu
XKe ycloBue umeeT 3HaueHue FALSE, To BBIONMHAETCS <onepamop 2>.

IMpumep.

Var

A, B : real;
Begin
A:=7;
B:=10;
if A>B
then
writeln (‘A 6oavue B’)
else

writeln (‘A menvue unu pasno B’);
End.



B nmanHOM mpuMepe 3HaueHHE BbIpaxeHus A>B N0XHO, cienoBa-
TEJIbHO, Ha DKPaHE MOSIBUTCS COOOIIEHUE «A MeHble unu pagHo By.
IIpu BTOpOIT hopMe omepaTopa if BBHIOJIHACTCS <onepamop>, eCiu
pe3ynbTat yenoBus paBeH TRUE, ecnu ke oH uMeet 3HaueHne FALSE ,
TO <omepamop> HE BBINOJIHACTCA BOOOIIE, a BBIMOIHICTCS OMEparop,
CIIEAYIOMINHI cpa3y 3a ONepaTopoM if.
IIpumep.
Var
A, B, C : integer,
Begin
A:=4;,B:=6,C:=1;
if A>B then C:=A+B;
C :=C+12; writeln(‘C= ", C)
End.

B pesynbrate Ha 3KpaHe HOSBHTCA coobineHue «C= I3y, Tak Kak
ycinoBue A>B noxHo (FALSE) n napamuBanus C .= A+B He nMpou3oii-
JeT.

OrmepaTop if MOXKET BXOIUTH B COCTaB JPYroro omeparopa if. B Ta-
KOM CITydae TOBOPSAT O 610X#CeHHOCMU YCIOBHBIX omepaTopoB. Dopmar
BJIO’KEHHOT'O OTIepaTopa UMeeT BHUJ

if <ycnosue 1>

then
if <ycroeue 2>
then
<omnepamop 1>
else
<onepamop 2>
else <onepamop 3> ;

C 1eIpl0 BHECEHHUS SICHOCTH B TEKCT IPOrPaMMbl PEKOMEHIYETCS
KaXJIplii then U else 3amuCBIBATH CTPOTO MOJ TEM if, K KOTOPOMY OHH
OTHOCSTCS, @ OTNePaTOphbl 3aMUCHIBATh HA OAWH OTCTym (2-3 mpobena)
mpasee.

IIpu BIOKEHHOCTH oOIEpaTopa KaxKaoe else COOTBETCTBYET TOMY
then, KOTOpOE HEMOCPEACTBEHHO €My TIPEAIICCTBYET.

IIpumep.

Var

A, B :real;
ZNAK : char;



Begin
A:=70;B:=100;
if A>B
then ZNAK := >’
elseifA=B
then
ZNAK := =’
else
ZNAK := ‘<’;
Write(4, ZNAK, B)
End.
KOHCTpyKIHit CO CTENEHBIO BIOXKEHHOCTH 00Jiee ABYX-TPEX JIydlle

n30eraTh U3-3a CIIOKHOCTH UX aHaJln3a IIpU OTIIAAKE IIPOrpaMMBI.

[IpuBenennbie BBIIE GOPMBI 3aITUCH OllepaTopa if SABJISIOTCS OOITH-
MU. B 4acTHBIX ciy4asx, KOTJla UCIIONb3yeMble <onepamop 1> u <one-
pamop 2> KOpPOTKUE, MOKHO 3aIMCcaTh KOPOYe U Oneparop if:

if <ycroeue>

then <onepamop 1>
else <onepamop 2>,

17001
if <ycnoeue> then <onepamop 1>
else <onepamop 2>,
Wi
if <ycnosue> then <onepamop 1> else <onepamop 2>;
W

if <ycnosue> then <onepamop>;

Hwxe npuBeneHs! npuMepsl HCIIOIB30BaHUS orieparopa if:

* C IPOCMBIM ONEPAmopom
if A>B then D := A+B

else D := A-B;
* C COCMABHBIM ONEPAMOPOM
if A<B
then
begin

writeln (‘A menvute B’);



D :=A*B
end
else
begin
writeln(‘A 6orvue unu paerno B’);
D :=A/B
end;

* C UCNONBL30BAHUEM CLOICHO20 YCIL08US
if (A=B) and (C=D)
then
begin
writeln(‘Hopma’);
F:=0
end
else
begin
writeln (‘[Ipesviuienue Hopmot’);
F: =100
end;

Onepamop 8vibopa case sBisieTcs: 0000LIEHNEM orepartopa if U 1o-
3BOJISICT C/IENIaTh BBIOOP M3 MPOHM3BOJILHOTO YKCIIa UMEIOIINXCS BapHaH-
TOB. OH COCTOUT U3 BBIPAKCHHS, HA3BIBAEMOI'O CEJIEKTOPOM, U CIHCKA
apaMeTpoB, KaXIOMY H3 KOTOPBIX MPEIIIECTBYET CIUCOK KOHCTAHT
BBIOOpA (CIIMCOK MOXKET COCTOATh M W3 OJHOW KOHCTaHThI). Kak u B
omeparope if, 31ech MOXET MPUCYTCTBOBATh CJIOBO else, MMEIOIIee TOT
ke cMbica. Dopmar ornepaTtopa case UMeeT BUJL

case <gvlpadcenue-ceiekmop> of
<cnucok 1>: <onepamop 1>;
<cnucok 2>: <onepamop 2> ;
<cnucok N>: <onepamop N>
else

<onepamop>
end;

Omneparop case paboraeT ciaenyrommmM odpazom. CHadasa BEIYUCIS-
eTCsl 3HaYCHHE BBIPAKEHUA-CENIEKTOpa, 3aTeM OOecleynBaeTCs pealu-
3amMsg TOTO Oleparopa, KOHCTaHTa BBIOOpAa KOTOPOTO PaBHA TEKYIIEMY



3Ha4YeHHIO cenekTopa. Ecnm HU oHa M3 KOHCTAHT HE paBHA TEKYIIEMY
3HAUYCHUIO CEJIEKTOpa, BBIMIOJHSICTCS OMNEepaTop, CTOSALIUN 3a CIOBOM
else. Ecnu croBo else OTCYTCTBYET, TO BBITIOJHSETCS OINEPaTop, HAXO-
JIAILANCS 32 TpaHUlIen orieparTopa case.

CeneKTop MOXKET UMETh JTF000H CKaJIIPHBIN TUII, KPOME BEIECTBCH-
HOro. CITUCOK KOHCTAaHT BEIOOPA COCTOUT M3 MPOU3BOJIHLHOTO KOJIUYECT-
Ba 3HAYEHWH WM AMANa30HOB, OTAEICHHBIX APYT OT Apyra 3amsThIMU.
I'panumpl nrana3zoHa 3alMCHIBAIOTCS ABYMS KOHCTAHTAMH 4Yepe3 pas-
TpaHUYHTENb .. (IBe TOYKH). TN KOHCTAHT B JIFOOOM CiIy4ae JOJDKEH
COBIIAJaTh C TUIIOM CENIEKTOpa.

Hwxe npuBeneHsl TUTHYHBIE POPMBI 3aITUCH OTIEpaTopa case:

* cenexmop YeaouucieHHo020 muna
Var
i: integer;

Readin(i);

case i of
1:z:=i+10;
2:z :=1+100;
3:z:=i+1000

end;

* celeKmop UHMeEpPB8aIbHO20 MUna
Var
i: integer;

Readin(i);
case i of
1..10: writeln(‘yucno ’,i:4, ‘6 ouanasone 1-10°);
11..20: writeln("uucno ’, i:4,” 6 ouanazone 11-20°);
21..30: writeln(‘yucno ', i:4,” 6 ouanaszone 21-30°);
else
writeln(‘uucno ', i:4, * éne npedenos konmpons’)
end;

* ceNleKmop nepeyucinemozo mund
Var
season: (Winter, Spring, Summer, Autumn);

case season of



Winter: Writeln (3uma’);

Spring  Writeln (‘Becna’),

Summer: Writeln (‘Jlemo’);

Autumn: Writeln (‘Ocens’)
end;

* Cenexmop IUMepHO20 mund
Var
Name: Char,
Readln(Name):
case Name of
‘A’, ‘a’: Writeln('Bviuucnenue abcontomuon Geiudunsl’);
‘S”, ‘s’ Writeln(‘Boluucnenue cunyca yena’);
V', v’ Writeln(‘llpoepamma pabomy 3axonuuna’)
end;

INPAKTHYECKAS PABOTA Ne3

3.1. llean padoTsI

Uzyuenne omepaTtopoB, U3MEHSIOIUX €CTECTBEHHBI MOPSIOK BbI-
HIOJTHEHHUS OTIEPATOPOB MPOTPAMMEI, M IPHOOPETEHNE HABBIKOB OpraHU-
3allMH BETBAIIUXCS AITOPUTMOB.

3.2. 3amaua pa6boThI

Haiitu nanpspkenue U, Ha BBIXOJIE 1IEMU B MPOU3BOJIbHBIA MOMEHT
BpeMeHH f{. BapuaHTBI cXeM OJIeKTpHYECKHX IeNell TNPUBEACHBI B
tabi. 3.1. Ha Bxon nenu BO3ACHCTBYET UCTOYHHK TaPMOHHUYECKOTO Ha-
npsokenust e(t) = E Cos(2n ft + ¢), tie f— 4acrora, ¢ — HauanbHas (a-
3a. 3HaYeHHs CONPOTHBICHUH, aMILTUTY Ry E, yactoTy f M Ha4aJIbHYIO
¢ TAPMOHUYECKOTO HAMPSKCHUS UCTOYHUKA BBIOPATh CAMOCTOSTEIIBHO.

3.3. /lomaiHee 3a1aHune

1. I3yunTth 0cOOCHHOCTH OYJIEBCKOTO THIA JMAHHBIX, OMEpaIuii OT-
HOIICHUS; ONIEPATOPOB YCIOBHS if U case, GOPMATHI OIlepaTopa KaxIoro
BUJIA.

2. BemmoauTs  popManm3aiiio IMOCTaBICHHOW 3amadu. BuimenuTsh
WCXOIHBIE TaHHBIE M pe3yabTaThl pacdera. [lomydunTs pacdeTHbIE BBI-
paxenus. Beraucnute 3HaueHue nepuoga 7. [Ipomymats ucmonb3oBa-

HUE EIUHULl U3MEPEHUS.
Tabmmma 3.1
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OcobOeHHOCTH ATOW 3a7aud Ccleayromue: 1) HampspKeHUE Ha BXOJE



HU3MCHSETCS 110 TaPMOHHYECKOMY 3aKOHY (IT0 3aKOHY (YHKIHUH coS) U
2) B LleNU NPUCYTCTBYET HENMHEHHBIN 351eMeHT — nuoa VD. Jlna ympo-
IIEHUS] PacyeTOB PEKOMEHIYeTCsl NPUHUMATh CONPOTHBICHHUE IHOAA
PaBHBIM HYJIIO, €CIM HAIPSUKEHUE HA aHOAE IOJIOXKUTENIbHOE (K AUOILY
NPUIOKEHO MPSIMOE CMELIeHUE), U OECKOHEYHOCTH, €CIIM HampsuKEHUE
Ha aHoJEe OTpHUATeNbHOE (K IMOAY MPUIOKEHO 00paTHOE CMEIICHHE).
Taroke cienyeT IOMHHUTh, YTO IIPU IOCIEJ0BATEIbHOM COSAUHEHHH CO-
MPOTUBIIEHUA Ra W Rb pe3ynbTHpYIOIIEe COMPOTHUBICHHE PAaBHO HX
cymme Ra+Rb, a mpu mnapajsielbHOM COCIMHEHHH — BEJMYMHE
(Ra-Rb)/(Ra+Rb). Ina pacuera U, MOXXHO HCIIOJIB30BaTh JIOOBIE U3-
BECTHBIE 3aKOHBI M MeTonbl (3akoH Owma, 3akoHel Kupxroda, merons
Y3JIOBBIX HAIPSOKEHUH M KOHTYPHBIX TOKOB). HeoOs13aTenpHO cTpeMUTh-
s IONYYHTh OJIHY KOHEUHYIO (3a4acTyio CIOXHYI0) GopMymy 1uis pac-
yeTa UCKOMOW BennuuHbI. [locienoBareibHOCTh U3 HECKONBKUX Oolee
HPOCTHIX (POPMYJI TAKKE MOKET IIPUBECTH K HYKHOMY PE€3yJIbTaTy.

3. Pa3paboTarh aJIrOPUTM U IPOrpaMMy AJIsl peLICHUs IIOCTaBJICHHOM
3a1a4u.

4. CocTaBUTh TECT-TaONHUIly AJSl MPOBEPKH ANTOPUTMA M HPOTpaM-
MBI

5. IloAroTOBUTHCS K OTBETAM Ha KOHTPOJIBHBIE BOIPOCHL.

3.4. JIabopaTopHoe 3a1aHue

1. Co3maTh TEKCT MPOrpaMMbl, pa3pa0OTaHHON MPU MOJATOTOBKE JI0-
MaIlHEeTo 3aJ[aHusl, U COXPAHUTh €ro B (aiiie.

2. BBINOTHUTE OTIAKY U TECTHPOBAHHE TIPOTPAMMBbI.

3. PaccunrtaTh 3aBUCUMOCTh HAINpPSDKCHUS Ha BBIXOAE OT BPEMCHH
MyTeM MHOTOKPATHOTO 3aITycKa IMPOrpaMMbl Ha BBITIONHEHHUE, U3MCHSIS
Bpems ¢ B untepsaie [0...7] (T=1/f— nepuon GyHKIUK).

4. IocTpouth TpaduK pacCUUTAaHHOW (YHKIIMH, MPOAHATUIUPOBATH
Pe3YNIbTaThI U CHIENATh BHIBOJIBI.

3.5. Conep:xanue oT4yeTa

1. Ha3Banwue, 1iensb 1 3a1a4da paboTHL.

2. ®opmalibHas TOCTAaHOBKA 3a/1a4H, PACUETHBIE BHIPAKEHUSI.

3. AITOpUTM | TIporpamma Jyisi pelieHus IMOCTaBICHHON 3a]1auu.

4. Tect-Tabnuua.

5. TexcT mporpammsl U TpaduK 3aBUCUMOCTH OT BPEMEHH HarpsiKe-
HUS Ha BBIXOJIEC IETH.

KoHTpoJibHBIE BONIPOCHI



1. Hammmmte mporpamMmy, OINpeneisionIyl0 YeTHOCTh BBEIEHHOTO C
KJIABUATYPHI IEJIOTO YUCIIA.

2. Hammumnre mporpamMmy, ONMpENeNsionlyro, ASTUTCA JIM 33JaHHOE
1esoe 9ncio # Ha 2 u 3 6e3 ocrarka.

3. Hanmmute nmporpaMmy, OonpeAessIonIyo, aeT JIU 3aJaHHOE 1IeTI0e
YUCJIO m TIPU JICTICHUH Ha 5 B OCTaTKe 3.

4. Harmumure mporpamMmy, OIPENESIONIyI0, MPUHAIISKAT JH 3a-
JAaHHOE YHCJIO X OJTHOMY W3 YHCIOBBIX HHTEpBaoB [—2,—1] m [1,2].

5. [lepepacnpenenute 3HAYCHUS IEPEMEHHBIX X U ) TaK, YTOOBI 3Ha-
YCHHUE X 0Ka3aJI0Ch OOJNBIIUM U3 HUX, & ) — MEHBIIIUM.

6. Hanmmure mporpaMMy perieHust Cleayromiei 3aay: 3HA4YeHUs
MIEpEMEHHBIX a, b, ¢ TIOMEHAThL MECTaMH TaK, YTOOBI OKa3aJloch a>b>c.
Hcxonnple 3HaUYCHUS TIEPEMEHHBIX ¢, b, ¢ BBECTH C KIIaBUATYPHI.

7. VI3BecTHO, YTO W3 YETBIPEX YUCEIN dj, dj, A3, d4 OJTHO OTIMYHO OT
TpeX NPYTUX, PaBHBIX MEXTy coOoii. [IpucBoiite HOMep 3TOTO YHCHA
MepEeMEHHOM 7.

8. lano ymcino x. BriBenuTe Ha 9KpaH B MOPSIKE YOBIBAaHUS YHCIA

cos(x), |1+x|m 1+ x> .

9. lano umcno x. BeiBenuTe Ha SKpaH B MOPSAKE BO3pACTaHUsI YUCIIA

ch(x), 1+[x|, 1+x*. ®ynkuus ch(x) (runepGoOMMUecKHii KOCHHYC) Ompe-
e +e”
nensiercs 1o popmyne ch x = ———.

10. Hanwimure mporpaMMy, BBIYHCISIONIYIO 3HAUCHHUE BEIMYHHBI Z,
KOTOpasl paBHa sin(x), €CIM HEKOTOpas JOTHYecKas IepeMeHHas
a = true, M x, €Cllv a = false.

11. CoctaBbTe mporpamMMmy pelieHHs KBaJpaTHOTO YpPaBHEHHUS
ax® + bx + ¢ = (), y4UTHIBAIOLIYIO BCE BO3MOYKHbIC YACTHBIE CITyUaN.

12. anpl uncna a, b u ¢ (c#0). Haiinure BemecTBEHHBIE KOPHH
ypaBrenus ax’ + bx* + ¢ = 0. Eciu KOpHeii HeT, coobIIuTe 00 3TOM.

13. Hanmmmwre nporpamMmy, BEIYUCIISIONIYEO 3HAYCHUE BEITMYUHBI

a+bx+ex’, ecmk=1,
y=<d+cx+ fx’, ecnuk=2,
g+hx+ px’, 6 ocmanbHbX CIVYAAX.
14. TlepemeHHOH k MPUCBONTE HOMEP YETBEPTH ILIOCKOCTH, B KOTO-
POii HAXOAUTCS TOYKA C 33IaHHBIMU KOOPJAUHATAMHE X U ' (X)#£0).
15. Hanummure moruveckoe BBIpaXEHHE ISl TIPOBEPKH, MPUHAJJIe-
JKUT JIM TOYKa ¢ KoopauHaTamu (x, y) obmactu S, rae obmacts S mpen-



CTaBIIIET COOON KPyr paauycoM R, W3 KOTOPOTO BBIpE3aH KBaJpaT CO
CcTOpOHOH a. lleHTphI Kpyra u KBajpara Jie)kaT B Hadaie KOOPMHAT.

16. Hano: S| — miomaas kpyra, S, — miomaas kBaapara. Onpenenu-
T€, IOMECTHUTCS JIM KBaIpaT B KPYT.

17. B BocTOUHOM KajieHAape NpHUHAT 60-JTeTHUHM LUKI, COCTOSIIMN
u3 12-1eTHUX MOAIMKIIOB, 0003HAYACMbBIX Ha3BaHHUSIMU I[BETA: 3CJICHBIMH,
KPAaCHBIH, )KENIThIN, OBl 1 YepHBINA. B Ka)KoM MOAIMKIIe TOABI HOCST
HA3BaHUS XUBOTHBIX: KPBICHI, KOPOBHI, TUTPa, 3aiilia, [paKoHA, 3MeH,
JIOIIA/IA, OBIIBI, O0E3bSHBI, KypHUIlbl, COOAKH U CBUHBU. Pa3paboraiite
mporpammy, KOTopasi 10 HOMepy rojia, BBEJICHHOTO C KJIaBHATYPHI, OM-
perneIsieT ero Ha3BaHue, €CIId U3BECTHO, UTO 1984 Tox — Havasmo 1uKiIa:
«TOJT 3JICHON KPBICHD).

18. Onpenenute, paBHa M CyMMa ABYX MEpPBBIX IHU(p 3al1aHHOTO
YETBIPEX3HAYHOTO IIEJIOT0 YHCIIa CyMME JIBYX €ro MOCHeIHUX Q.

19. Onpenenute, paBeH Jiu KBaapaT 3aJaHHOTO TPEX3HAYHOTO IIEIIO0-
ro 4yucia Ky0y CyMMbl (P 3TOTO YucIia.

20. OmpenenuTe, €CTh I CPEIU MEPBHIX Tpex mudp u3 npoOHOH Ja-
CTH 33JIaHHOTO TIOJIOKUTEIFHOTO BEIECTBEHHOTO yKcia mudpa 0.

21. Onpenenute, €CTh ¥ cpeau NUGP 3aIaHHOTO TPEX3HAYHOTO IIe-
JIOTO YHCIIa OJMHAKOBEIE.

22. OmpenenuTe cpeaHee Mo BEIUIHHE YHCIIO U3 TPEX BBEACHHBIX C
KIIAaBUATYPBI TENbIX Yncen. ECM cpeau Yucen ecTh paBHBIC, BHIBEIUTE
coobmmenue «OmuoKay.

23. C xIaBuaTyphl IMOCIEIOBATEHHO BBOIATCS YUCHIA, COCTOSIINE U3
onHoM 1mudpsel. CocTaBhTe MPOrpaMMy, KOTOPAsl MOJICYUTHIBACT, CKOJb-
KO pa3 MosSBWIKCH yuciia N u M, IpeBapuTeIbHO BBEACHHEIC C KJIaBHa-
Typbl. PaboTa nmporpaMMsel pekpamiaercs npu Beoje uucia 0.

24. C xnaBuaTyphl TIOCIEAOBATEIILHO BBOAATCS drciia. Pa3paboTaiite
MpPOrpaMMy, BBIYHCISIONIYI0O HOMEpa MEPBOrO M MOCICIHErO HYJIEBBIX
ymucen. Pabora mporpaMMBbl TODKHA TMPEKPATUTHCS MPU BBOJE JIOO0OTO
OTPHUIATETFHOTO Yncia. Eciau HyJIeBBIX YHCeNl HE BCTPETHIIOCH, BbIIAM-
T€ coobIIeHHe 00 ITOM.

25. C kiaBuaTyphl MOCJIEAOBATEIBLHO BBOAATCS uucia. Hamwummre
mporpaMmy, KOTopasl mociie Ka)XI0ro BBEJEHHOTO YHCIa BBIIAET CPel-
Hee apupMETHIECKOEe BCEX BBEACHHBIX J0 ITOro umces. PabGora mpo-
rpaMMBI JIOJDKHA TIPEKPATUTHCS, €CIM 00Jiee TpeX pa3 MoAPsT BBOJIUTCS
gucio 0.



4. TUK/IMYECKHUE AJI'OPUTMBL
TABYJINPOBAHUE ®YHKIIMHU

Jia opraHu3aiy NUKINIECKOro alropuTMa MCIIONB3YIOTCS orepa-
TOPBI TTOBTOpA. L{uK7 — 3TO TIOCIEIOBATENTFHOCTh OMEPATOPOB, KOTOPHIE
MOTYT BBITIOJHATHCS O0Jiee 0THOTO pa3a. Eciu KoIn4ecTBO MOBTOPEHUI
M3BECTHO 3apaHee, UCIOJIB3YETCS ONepaTop for, €CIH KOJIMYECTBO IO-
BTOPOB HEU3BECTHO, IPUMEHAIOTCS OTIEPATOPHI repeat uinu while.

Onepamop noémopa for COCTOUT W3 3arojioBKa W Tena uukia. OH
MOXeET OBITh TIPEJCTaBJICH B IBYX GopMaTax:

1) for <napamemp yuxna>:= <S1> to <S2> do <onepamop>,

2) for <napamemp yuxna>:= <S1> downto <S2> do<onepamop>,

3nech <S> u <§2> — BBIpOXKCHMUSI, ONPEACIIIONINE COOTBETCTBEHHO
HavYaJlbHOEC W KOHEYHOE 3HAUCHUS MapaMeTpa IuKia; for...do — 3arono-
BOK IIMKJIA; < onepamop > — Tello UHKJa, MpecTaBsonee co0oi mpo-
CTOW WMJIM COCTaBHOM omeparop. OmepaTop for oOecrieunBaeT BHITIOIHE-
HUE Tella IUKJIa JI0 TeX IMOop, NoKa He OyayT mepeOpaHbl BCe 3HAUCHUS
MapaMeTpoB IUKJIA OT HAYAJILHOTO JI0 KOHEYHOTO.

IMpumep.

Omepatop

fori:=1to 20 do writeln(i, Sqrt(i));

BBIBOJIUT Ha KpaH MOHHMTPA 20 3HAYCHMI KBaJPAaTHOI'O KOPHS U3 BEIIU-
YUHBI {, KOTOpas IOCIIENOBATEHHO MPUHUMAET 3HadeHus 1,2, ..., 20,
MPUYEM KaXK]IbI pe3yabTaT OyJeT HaXOAUThCS B OTJCIEHOM CTPOKE.

[TapameTp muKIa, €ro HadaJbHOE M KOHEYHOE 3HAYCHUS JOJDKHBI
MpUHAAJIECKATh K OTHOMY U TOMY K€ THITYy JaHHBIX, [IPU 3TOM JOITyCTUM
mo00H CKaJSIPHBIA THII, KpOME BEIIECTBEHHOTO. Ecim mCmomb3yrores
THUIIBI integer, byte, word wim UHTEPBAJBHBIN, TO 3HAYCHUE MTapaMeTpa
LUKIJIa TIOCIE0BaTENbHO YBENUIUBaeTCs (IPU HCIIONb30BaHUM hopMaTa
for...to) unu ymenbIaercs (IpH UCTIONB30BaHuU (opmara for...downto)
Ha eIMHHILY TIPH KaXKJIOM ITOBTOPE.

Ipumep.

Omnepatop

fori:=10 to 14 do write(i:3),

BBIBOJIUT Ha DKPaH MOHUTOPA B OJHOW CTPOKE IOCIIEAOBATENBHOCTD YH-
cen 101112 13 14.

B onepatope for He nomyckaeTcs M3MEHEHHE Mapamerpa IHKIa Ha



BEJIMYHMHY, OTJIMYHYIO OT eqUHHIBL. OJTHAKO STOT HEJIOCTATOK YCTpaHSs-
€TCsl UCIIONIb30BAaHUEM OIIEPATOPOB repeat U while, Tie MOXHO 3a1aTh
nMr000i TIar.

B omepatope for mocie cmyke0HOTO clioBa do MOMKET HaXOIUTHCS
COCTaBHOM OIIEpaTop, SBISIOIINICS TEIIOM LUKIIA, KOTOPBIH 00s3aTelb-
HO JTOJDKEH OBITh OXBaueH ONEpaTOPHBIMH CKOOKamu begin...end. B Te-
Je THKIa 3ampelieHbl ONepaTopbl, MEHSIOIME 3HAuCHHE Mapamerpa
IIMKJIa OTIepaTopa MoBTOpa for.

IIpumep.

fori:=1to 10 do

begin

rez :=1i/pi;
i :=i+1; {owmubra — usmensemcs napamemp Yyukia i}
end;

[Mocne HOpMaTbHOTO 3aBEpICHHS OIEepaTopa for 3HAYCHUE Iapa-
MeTpa IMKJIAa paBHO KOHEYHOMY 3HAUCHUIO, U YIPABICHHUE TepelacTcs
orepaTopy, CTOsIIeMy Tociie Teia nukia. Eciu oneparop for He BbI-
MIOJTHAETCSI, 3HAYCHHE MTapaMeTpa UK HE OMPEIEIICHO.

B Tene nukia onepatopa for MOTYT HAXOJUTBCS M JIPYTHE ONepaTo-
PHI for. DTO MO3BOJISET CTPOUTH MHUKIIBI, COACPIKAIINECS BHYTPU JPYTUX
uKI0B. Takue BHYTPEHHUE IIUKIIBI HA3BIBAIOTCS GIONCEHHBIMU.

IIpumep.

fori:=1to 10 do

begin

forj:=1to 15 do
A[i,j]:=0.0; {obnynenue sanemenmos mampuyol,}
end;

OrnepaTop MOBTOpa repeat COCTOUT U3 3ar0JIOBKA repeat, Tena UK
Y YCJIOBUA OKOHYaHwUs until. @opmar omnepaTopa UMeeT BHT
repeat
<onepamop=>;
<onepamop>;
<onepamop>
until <ycnogue>;
3neck <ycrosue> — BeIpaxkeHUe OyieBckoro tuma. OnepaTopsl, 3a-

KITFOUCHHBIE MEXIY CIIOBAaMH repeat W until, SIBISIFOTCS TEJIOM ITHKIIA.
Bnavasne BBITOTHICTCS TEJNO IHUKIIA, 3aTEM MPOBEPSIETCS YCIOBHE BBHIXO-



na w3 nuKia. Ecim pesynsTaTt OyieBckoro Beipakenus FALSE, To Teno
LUKJIa aKTUBU3UPYETCA el pa3, eciau pe3yastaT TRUE, To IpOUCXOIUT
BBIXOA W3 1uKiIa (K OmepaTopy, CTOSIIIEMY TIIOCle  CTPOKHU
until <ycnoeue>).
Omneparop repeat UMeeT TPH XapaKTepHbIE 0COOEHHOCTH:
1) BBIMIOTHSIETCSI IO KpaifHeil Mepe OJ1H pas;
2) TeJo MHKJIA BBITIOJHAETCS, TTOKa yclioBue paBHO FALSE;
3) B Tele MOXKET HaXOIUTKLCS MPOU3BOJILHOE YHCIIO ONEPaTOpoB 0e3
OTIEPaTOPHBIX CKOOOK begin...end.
Tak kak ornepaTop repeat BBITIOJHSAETCA MO KpaliHEW Mepe OJIMH pas,
TO BaYXHO YETKO MPOBEPHUTH MPABUIHHOCTh BXOXKICHUS B ITUKII U BBIXO-
na u3 Hero. [Ipu HenpaBUIBLHON OpPraHM3alMM BBIXOJIa MOXKET BO3HUK-
HYTb OINMNOKA TIEPENOTHEHHS, H00 HapallMBaHUE KaKON-THO0 BEIIMIMHBI
B TeJIE IIUKIIa MOXKET TPOJIOIDKATHCS 10 OECKOHEYHOCTH.
Ipumep.
Program Repeat Demo,
{evluucnenue cymmol yuemnvlx uucen 6 unmepeane om 0 0o 10 exuio-
YUMenbHo}
Var
i,sum: integer;
Begin
i:=0; sum:=0;
repeat
sum:=sum+i;
ir=i+2
until > 10;
writeln(‘Cymma uemnsoix wucen pasna’, sum:3)
End.

Onepatop moBTOpa while aHaJOTHYEH OMEpaTOpy repeat, HO TPO-
BEpKa yCIIOBHUS BHITIOJTHEHUS TENa IMKIIA IIPOU3BOIUTCS B CAMOM Hayvaie
oreparopa. @opMat onieparopa HMEeT BUJ

while <ycnoeue> do <onepamop>;

3neck <ycnogue> — OyIEBCKOE BBIpAXKEHHE, a <onepamop>— Telo
IIUKJIA, TIPEACTABIISIONIEE COOOM MPOCTOM MITM COCTaBHOM orepaTop (co-
CTaBHON omepaTop 00s3aTENBHO JOJDKEH OBITh OXBAYeH ONEPATOPHBIMHU
ckoOkamu begin...end). Ilepen KaxkIbIM BBITIOTHEHUEM TEa ITUKIA BhI-
YUCISIETCSI 3HAYEHHE BBIPAKECHUS YCIOBUA. Eciu pe3yiabTaT paBeH
TRUE, TO Teno IIMKJa BHITIOJHSICTCS, M CHOBA BBIYMCIISICTCS 3HAUCHHC



BEIpakeHHs ycioBus. Ecimm pesynbsrar paBeH FALSE, TO IPOUCXOIUT
BBIXOJI M3 IUKJIA M MEPEeX0]] K MEPBOMY OIepaTopy MOcie omeparopa
while (cTosmii mocie Tea nukia). Ecim mepes mepBbIM BRITIOTHEHHUEM
IIWKJIa 3HAYeHWE BBIpaKECHUS paBHO FALSE, Temo mukiia BOOOIIEe He
BEITIOIHSICTCS U MIPOMCXOJIUT TIEPEX0]] Ha CIEMYIOIUIN oneparop (cTos-
M TTOCTIE TeTa IUKJIIA).

IIpumep.

i:=30;

while(i<0) do

ir=itl;

write(i),

B manHOM citydae HapamuBaHWE [ Ha €JUHHIY HE IPOUCXOANT, TaK
KaK yCIIOBHE C CaMOro Havdayja mMmeeT 3HadeHue FALSE, mosTomy ore-
paTopoMm BbIBOZa OyAeT BbIBeeHO 3HaueHue 30.

Omneparop while, kak M Apyrue ONEpPaTopbl OPraHHU3ANUU IUKIIOB,
MOKET OBITh BIIOKCHHBIM.

IIpumep.

Program While Demo;

{Bviuucnenue cymmol Heuemuwix uucen 6 unmepsaie om 0 0o 10}

Var

1, sum: integer;

Begin

i:=1; sum:=0;
while i<I1 do

begin
sum:=sum+i;
ir=i+2
end;
Write(‘Cymma neyemHuix wucen pagna’, sum:3)
End.

MNPAKTUYECKAS PABOTA Ne 4
4.1. Ileas padoThI

M3ydenne mpreMoB OpraHU3aIlii OJHOKPATHBIX U BIOKEHHBIX ITHK-
JIOB MO MPOCTON U MHACKCHOU MEPEMEHHOM.

4.2.3axa4ya padoTshI

Paccuurats u MOCTPOUTH 3aBUCUMOCTL OT BPCMCHU t HaIpPsKCHUA



U,(t) Ha BBIXOJZIE DJIEKTPUICCKON I1enr. BapuaHTBI cXeM NPUBEICHBI B
Tabm. 3.1 (cMm. mpakTudeckyio padoty Ne3). Ha Bxon uenu Bo3aelcTByeT
HCTOYHUK TapMOHHYECKOro Hamnpsokenus e(t) = E Cos(2nft + ¢), tne
f— gactoTa, ¢ — HadanbHAs (aza. 3HAUEHUS COMPOTHUBIICHHUH, aMILITUTY-
ny E, wactory f 1 HadaabHYIO a3y ¢ rapMOHHYECKOTO HAIPSKCHHS
HCTOYHUKA BBIOPATh CAMOCTOSITEIBHO.

4.3. /lomaiiiHee 3a1aHue

1. U3yunte cnocoObl OpraHu3allid OJHOKPATHBIX M BIIOXKEHHBIX
[IUKJIOB C TIOMOIIBIO OTIEPaTOpPOB for, repeat n while, a Taxke dopmar
OIIEPaTOPOB, OCOOCHHOCTH MPUMEHEHUS K&KAOT0 OIeparopa.

2. Bemmonuuth (hopManuzanmio mocraBieHHON 3amaun. OOpaTuTh
BHHMMAaHHE, YTO PACCUNTHIBaeMas LIEMb U PACUETHBIE COOTHOIICHHUS IO~
HOCTBIO COOTBETCTBYIOT 3aJIaHHUIO MPaKTHUIECKOW paboTer Ne3. OmHako
MOCTaHOBKa 3aJaud Apyras: TpeOyeTcsl MONYyYUTh TAONUIy 3HAUYCHHH
dbyakaun Uy(?) ¢ UCTIONB30BaHUEM ITUKINYECKOTO anroputMa. JIist ot-
JUYHOH OIEHKH HEOOXOAMMO pa3paboTaTh TPH BapHaHTa IMPOTPAMMEL: C
OIIEPaTOPOM for, C OTIEPaTOPOM repeat U ¢ oriepaTopoM while.

[Ipu BbimonHeHnH (opMmanu3alyMy 3agadd OOpaTHTh BHUMaHUE Ha
ar ©3MEHEHHs BpEMEHH U YHCII0 PACCYUTHIBAEMBIX TOUYEK.

3. Pa3paboTath anropuT™ U NporpamMmmy JUis peLIeHus 3a/1auu.

4. CocTaBUTh TECT-TA0NUILY ISl IPOBEPKU POTPAMMEL.

5. [loaroToBUTHCA K OTBETaM Ha KOHTPOJIBHBIE BOITPOCHI.

4.4. JIaGopaTopHoe 3a1aHue

1. Co3math ¥ COXpaHUTH B (aiijie TEKCT MPOrpaMMBbl, pazpaboTaHHOM
MIPU BBITIOJTHEHUH JIOMAIITHETO 3aJ[aHusl.

2. BBIOTHUT OTNIAAKY U TECTUPOBAHUE MPOTPAMMBI,

3. Pacrievarath MOJYYEHHYIO B TPOIIECCE BBHIOIHEHUS] POTPAMMBI
TaOIUITy 3HAYCHUH (DYHKITHA.

4. [Moctpouts rpaduk pacCUUTAaHHON (PYHKIIMH, MPOAHAIN3UPOBATH
PE3yIBTaThI U CIIENATh BHIBOJIBL.

4.5. Conep:xanue oT4eTa

1. Ha3Banwme, menb 1 3amada paOoOTEHI.

2. ®opmanbHas TOCTaHOBKA 33/1a4M, PACUETHBIE BBIPAKEHUSI.

3. AropuTM | TIporpamma Jyist pelieHus IIOCTaBICHHON 3a/Ia4H.
4. Tect-Tabmuria.

5. TekcT nmporpamMmel, TpaduK pacCINTAHHOW 3aBUCUMOCTH.



KOHTpOJ’ILHb]Q BOIIPOCHI

1. Ucnione3yst omepartop for, HaOWIINTE MPOTPaMMy BBIYHCICHUS
¢byHkuum y=sin(x) B uaTepBajie 3Hadyennid x=0...7 ¢ marom 7/10. Opra-
HU3YHTE BBIBOJ HA 3KpaH TaOJIHIbl 3HAUCHUH apryMeHTa 1 ()yHKIHH.

2. Ucnione3ys onepatop repeat, HaUIINTE MPOTPAMMy BBIYHCICHHS
dbyuxkmum y=cos(x) B uaTepBaie 3HaueHU x=0...7 ¢ marom z/10. Op-
TaHM3YHTE BBIBOJ HA 9KPaH TAOJUIIBI 3HAYCHUH apryMeHTa U (DYHKIUH.

3. Ucnonezyst onepatop while, HAUIINTE NPOTPAaMMYy BBIYHCICHHS
dbyuxkmum y=rg(x) B uHTepBane 3HadeHuit x=0...7 ¢ marom 7/10. Opra-
HU3YHTE BBIBOA Ha SKpaH TaOIHLBI 3HAYEHUH apryMeHTa U QyHKLIUU

4. Tabymupyiite pynxumo ¥ = |sin’(x)+K” cos” (x)| mpu n3MeHEHHY X
ot 0,1 7o 1,0 ¢ marom 0,1. Pe3ynbraTsl BeIYUCIICHHI 0OPOpPMHUTE B BUIEC
Ta0bnuIel. 3HadeHne K BBEIUTE C KJIaBUATYPHI.

5. JlaHO HaTypaJabHOE YUCIO 1 U AeHCTBUTENbHOE Yncio 4. Beruuc-
JIMTE, HE UCIIONB3YsI OTIEPAIINIO BO3BEICHHS B CTCNCHb, Z=A4".

6. Berauciure 10! kaKIpIM B3 TpeX BAPHAHTOB OTIEpaTopa MUKIIA.

7. lano HarypanbHoe umcio n. Haiiaute cymmy mugp, MCIONB30-
BaHHBIX JJIS €70 3aIHCH.

8. BbIUKCIHTE YHCIIO ¢ ¢ TOMOIIBI0 psaa e=1+1/11+1/2!+...+1/mu!.

9. PaspaboraiiTe mporpammy uisi BeraucicHus GpyHKimu e'. Pasio-

o0 1
XeHne (QyHKIUM ¢ B OECKOHEUHBIN DS UMEET BUL € = zx_' Bbi-
=0 L
YqHCIOUTE ¢ myTeM cymmmpoBanus psma mis x=0; 0,1; 1,0; 5,0; 10,0 u
CpPaBHUTE C TOYHHIMH 3HAYCHHUSAMH, MOJYUYCHHBIMH C TIOMOIIBIO CTaH-
JapTHOU QyHKIHMH exp(x).
10. Beluucnure 3HaueHUE IEPEMEHHOU
P=1/(x+1)+1/(x+2)+...+1/(x+k) mpu k=1...30.

11. Umeetrcs maccuB MAS nmuaoit 100 snmeMeHTOB THHIA integer.
PaspaboraiiTe mporpamMmy, KOTOpasi MOACYMUTHIBAET M BHIBOJUT Ha dKpaH
KOJIMYECTBO OTPHUIIATEIBHBIX, TIOJOXKHUTEIBHBIX U HYJICBBIX 3HAYCHUH.

12. Beraucaute 3Hadenne y=cos(x)+cos(x’)+...+cos(x™).

13. Yncna dubonauum f, ompenenstorces Gopmymamu:  fo=f1=1,
fo=foa i mpun=2,3, ... Onpeaenure BETUIUHY fio.

14. Beraucnure Benuauny y=sin(1,0)+sin(1,1)+sin(1,2)+...+sin(2,0).

15. HammumuTe mporpaMmy TedaTH TaOJIUIBI TTEpeBOa PACCTOSHHMA
U3 JIOMMOB B CAaHTHMETPBI s 3Ha4eHUH aiauH oT 1 mo 20 mrotimoB (1
oM = 2,54 cm).



16. IlpucBoiite 3Ha4YeHUS dJIEMEHTaM MaccuBa N[i] TO mpaBHITy
N[0]=100, N[1]=99,..., N[100]=0, mocne uero BBIBEOAUTEC HA JKpaH
TOJIBKO YETHBIE AJIEMEHTHI MaCCHBA.

17. Ilpn mageHUn Tena ¢ OOJBIIONW BBICOTHI 3aBHCHMOCTH CKOPOCTH
gt

Yo

IaJeHUs OT BPEMEHH OINKChIBaeTCs BhIpaxkeHueM V() =v,| 1—e ,

TJIe Vo — CKOPOCTh MajIcHUS B YCTAaHOBHBIIEMCS pexknmMe. Paszpaboraiite
MporpaMMy pacdera 3aBUCUMOCTH CKOPOCTH OT BpEMEHH ¢ TMpHU
vo=80 Mm/c mis ¢t B quamnazone ot 0 1o 20 ¢ ¢ marom 1 c.

18. MaremaTrueckas TOYKa y4acTBYEeT OJHOBPEMEHHO B JIBYX B3a-
MMHO TICPIICHAUKYJISPHBIX TapMOHWYECKUX KOJICOAHMSX, ypaBHCHUS

w .
KOTOpBIX X = A,coswt, y = A, Coszt. Pazpaboraiite mporpamMmy Juist

pacdera TPacKTOPUH JIBUKCHUS TOYKW B MHTEpBaJIe BpeMeHH ¢ oT 0 10
10 ¢ ¢ mrarom 1 ¢. TpeOyemble BETHMYNHBI BBIOCPUTE CAMOCTOSATEIILHO.

19. Pacneyaraiite Tabauily ymMHOKeHHS N XN, BBLACISA U151 KQXKI0TO
gucia e nmo3uiu. Yucio N BBEIHUTE C KIIABUATYPBHI.

20. PacmieuaTaiite TabMUIly YMHOKCHHUS HEUCTHBIX dncen N XN, BBI-
JeIss Ul KaKIOTo Yrcia Tpu no3unud. Yucio N BBenuTe ¢ KIaBUaTy-
pel. Ecmu N<0 wim gyeTHoe, MpeayCMOTPHUTE BBIBOJ MIPEIYIPEKIAIOIIC-
T'0 COOOILIECHHS.

21. Umeetcs maccuB A mmuHoM 10 smemenTtoB. Paspaboraiite mpo-
rpaMMy, BBIYUCIISIONIYI0 HOMEp IEpPBOTO HYJEBOTO AieMeHTa. Eciu B
MaccHBE HET HYJIEBBIX 3JIEMEHTOB, BbIIAlTE COOOIIEHHE 00 3TOM.

22. NUmeetcs maccuB A mmHO#N 15 ameMmeHToB tuma integer. Ilepe-
MUIIATE B MacCUB B M3 MacchuBa A TOJIBKO YETHBIC DIIEMEHTHI.

23. Nmerotcs aBa MaccuBa A u B pnunoit N snemenTtoB. [lepemen-
HOHt R mpucBoiite 3HadeHne TRUE, ecnu 60jee TOJOBUHBI 3JIEMEHTOB
MaccuBa A paBHBI dJieMeHTaM MaccuBa B, w 3nauenune FALSE B 1mpo-
TUBHOM ciiy4ae. 3HaueHUe N BBEIUTE C KIIaBUATYPHI.

24. NUmeetcsa nuTepHbId MaccuB AnMHON N smeMeHToB. [loacuuTaii-
T€, CKOJIBKO pa3 BCTPETHIICS CHMBOJI «T» M CKOJIBKO pa3 CHMBOJ «*».
3HaueHue N H JIEMEHTHI MAaCCHBA BBEIIUTE C KIIABUATYPHI.

25. PazpaboraiiTe mporpammy, KOTOpasi B HICXOAHOHM cTpoke SS you-
paeT Bce HavalbHBIE W KOHIIEBBIE MPOOEINBI, & TAKXKE 3aMEHSIET TPYIITHI
CHUMBOJIOB M3 JIBYX H 00Jiee TTpoOeIOoB OTHIM IPOOEIIOM.



5. HOAITPOI'PAMMBI

B mpakTuke mporpaMMUpOBaHUSI JOBOJBHO YacTO BCTPEUAIOTCS CH-
TyalyH, KOT1a O/IHY U Ty K€ TPYIILy ONepaTOpPOB, PEATH3YIOUINX Ompe-
JISJICHHYIO 1IeMb, TpeOyeTcsl MOBTOPHUTh 0€3 M3MEHEHWI B HECKOIBKHUX
JpYyruxX Mecrax mporpamMmbl. UToObl M30aBUTHCA OT CTOJb HEpPaIHO-
HAJILHOT'O 3aHATHS, ObLTa TIPEATI0KEeHA KOHIETILUS MTOIIPOTrPaMM.

Iloonpoepammoti Ha3bIBae€TCS UMEHOBAHHAS, JIOTUYECKH 3aKOHYEH-
Hasl TPYIIIa OTEepPaToOpPOB S3bIKA, KOTOPYIO MOKHO BBI3BATH ISl BBITIOI-
HEHHS 110 UMEHH J1I000€ KOIWYECTBO pa3 U3 Pa3IMYHBIX MECT IpOrpam-
Mbl. [lo Ha3HaYeHWIO W MpaBUIIaM TOCTPOCHHS aHAJIOTUYHBI MPOrpaM-
MaMm. OTIngre 3aKII09aeTcs, BO-IIEPBBIX, B TOM, YTO MMPOTpaMMa BBI3HI-
BaeTCs C MOMOLIBIO KOMaH/I ONEPallMOHHON CHCTEMBI, a OANpOorpaMma
BBI3BIBACTCS M3 TaK HAa3bIBAGMOM BBI3BIBAIOIIEH MPOrpamMMbl W, BO-
BTOPBIX, UTO MporpamMMa BemeT oOMeH MH(popMaIieil ¢ BHEIIHEH cpe-
JIOH, a MOANPOrpaMMa — C BBI3BIBAIOLIEH MPOrpaMMOil.

B s3pike Delphi mis opraHuzanuu moanporpaMM HCHOJNB3YIOTCS
nporenypbl 1 ¢yHkuu. Kak u apyrue o0bekTH s3pika Delphi (mepe-
MEHHBIE, KOHCTaHThI, TUIIBI), TTOANIPOrpaMMa J0JDKHA OBITh OMFICaHa 10
TOTO, KaK OyJIeT NCTIONb30BaHa.

Omnrcanre W peanu3amys BCTPOSHHBIX (CTaHMAPTHBIX) MPOIEAYP H
(yHKIUI BBITIONHAETCS Pa3pabOTUMKOM TPAHCIATOPA, TOITOMY HUX
MOYKHO BBI3BIBATH 10 HIMEHH 0€3 MPEeIIIeCTBYIOMIETO OMCAHUSL.

Delphi npenocraBiseT nporpaMMUCTy TOCTaTOYHO LIIMPOKUN HAOOD
BCTPOEHHBIX TMPOIEAYyp U (PyHKINH, KOTOpBIE pealn3yloT Hanboiee Ja-
CTO HCIIONIb3yeMble ACHCTBUA. B coOTBeTCTBUM ¢ 00IacTSIMHU MpUMEHE-
HUSl pa3nyaoT 9 OCHOBHBIX TPYII BCTPOSHHBIX MPOLEAYP U (PyHKIHM:
apuMeTHYECKHEe, CKASPHBIC, MpeoOpa3oBaHMs THIIOB, YIIPABICHHUS
CTpOKaMH Ha DKpaHe, CIeIuaibHbIe, 00paOOTKH CTPOK, 0OpabOTKH
(haiinoB, ynpaBieHus NaMSTHIO ISl AMHAMHYECKUX TIEPEMEHHBIX, 0a30-
BOH M pacuIupeHHON TrpaduKy.

[Ipoueaypsl 1 (QYyHKIIUU MMOJB30BATENs] OPTaHU3YIOTCS CAMHM IIPO-
rpammuictoM. CTPYKTypa OMHCaHUSI MOIPOTPaMM CIIETYIOIIAs:

3aroJjoBOK;

[pa3nen onvcaHus KOHCTAHT];

[pa3nen onmcanus TUTIOB];

[pasmen onrcaHus MEPEMEHHBIX |;

[pa3nen onmcanus npoueAyp U QyHKITHHA;

pas3zaen onepaTropos.



TakuMm 00pa3oM, CTPyKTypa MOAIPOTpaMMBbl aHAJIOTHYHA CTPYKTYpE
OCHOBHOI mporpaMMbl. OTIWYKe 3aKIII0YaeTCs JIMIIb B TIPaBUIaX HaIU-
caHus 00s13aTeNFHOTO JUIA MOAMPOrPaMM 3aroJIoBKa W HEKOTOPBIX OCO-
OEHHOCTSIX MTOCTPOEHUS pa3jielia OIepaTopoB B caydae OnucaHus GyHK-
UK.

Ilpoyedypa nonvzogamens TPEACTaBIAET COOOH WMEHOBAHHYIO
TPYMITy ONEPaToOpOB, PEATU3YIONIYI0 OOIIYI0 YacTh 3aJla4d U BhI3bIBac-
MYIO 110 IMEHH U3 JIF000TO MecTa pasJieNia OnepaTopoB IpOoTpaMMEl.

Br13Bath mporenypy MOKHO B pasjielie OlepaTopoB, YKa3aB ee uMms,
Y TIOCJIC HETO 3aKIFOYCHHBIA B KPYIJIBIE CKOOKHM CIHCOK (PaKTHUECKUX
napameTpoB. Takast 3aluch Ha3bIBACTCS OMEPATOPOM BhI30Ba MPOLICTY-
pel. Ecnn mportienypa He uMeeT mapaMeTpoB, CITUCOK BMECTe C KPYTJIIbI-
MH CKOOKaMH MOXeET OBITh omyieH. [locie 3aBepimenus pabOTHI Mpo-
LEAYPHI BHITIOHACTCS CISAYIONIHA OTIepaTop.

Dyukyus nonvzoeamenss IMECT CyIIECTBEHHbIE 0COOCHHOCTH. B oT-
JMYHE OT MPOLERYPhl (QYHKIHMS TOCIE 3aBEPUICHUS CBOCH PaOOTHI Iie-
peaeT B BBI3BABLIYIO [IPOrpaMMy 3HAUCHUE CKAILSIPHOrO THMa. [ 1aBHOE
yI00CTBO HMCIOIb30BaHHs (YHKINH 3aKII0YAETCSl B TOM, YTO €€ MOXKHO
UCIIONIb30BaTh B BBHIPAKCHUSX. 3aITUCh B BRIPAKCHUH UMEHU (DYHKLIUH U
crucka (paKTHYeCKUX apryMEHTOB Ha3bIBAETCSI BBI30BOM (DYHKIIUH.

IMpumep.

Sum(A4,X); {Bb130B ponenypsl Sum ¢ aprymenTamu 4 u X}

[Tporpamma, KOTOpasi BBI3BIBAET MOANPOrPAMMY, Ha3bIBACTCS BBI3bI-
BAIOICH MPOTrpaMMOi, a MONPOrpaMma, KOTopasi BbI3BaHa, Ha3bIBACTCS
BBI3BIBaEMOIi. B cBOIO Ouepe/ib, moamporpaMMa MOXET BbI3BATh JPYTYIO
HOANPOrpaMmy ¥ T.A. I1OpSIOK BBIONHEHUS ONEPAaTOPOB MPU HCIIONb-
30BaHUH MOANIPOTrpaMM TOKa3aH Ha puc. 5.1.

[MoamporpamMmma MOXET BBI3BIBATH M caMmy ceOs (HEmOCpEeICTBEHHO
WM Yepe3 LEeMOYKy BBI30BOB APYTHX MoAmporpamm). Takue moampo-
rpaMMBbl Ha3bIBAIOTCS PEKYpPCUBHBIMHU. JIJIsl MX HANMMCAaHUH HEOOXOAMMO
rIIyOOKOe MOHMMaHWe MX NPUHLUINA JEHCTBHSA, HO TPH ITOM MOTYT
OBITh TIOJTy4EHBI OYCHb U3SIIIHBIC OANPOrPAMMBEIL.



IIporpamma IIpouenypa IIpouenypa

Sum Bessel
OnepanuoHHas > N
! Begin "t beoi begin
cucremMa | beg | begin i g
| a:=b+1; VBessel(]\/, X, j),'__ E ......
v Sum(a, x); P |
. € !
! 4 }I i ......
t c:=a+Fun(z); 1S:=0; |
Onepauuonnas | y ==~ v
v . .
cncrema <«—— £ end, end,

Puc. 5.1. BioxxeHHbIe BBI30BBI IPOIIEAYP

3aroyioBOK mpoueaypsl uMeeT hopMat

Procedure <ums> [(cnucox popmanvuvix napamempos)]; .
3aronoBok QPyHKITMH uMeeT popmat

Function <umsa> [(cnucok gpopmanvhulx napamempos)] : <mun>;

3mech <umsa> — 3TO UACHTU(HUKATOP, KOTOPBIA JODKEH OTIHYATHCS
OT JIPYTUX HJCHTU(PHUKATOPOB, HUCIOIB3YeMbIX B mporpamme. CIHCOK
(hopMaITbHBIX TTAPAMETPOB COJIEPKUT OMKCAHMS (POPMATHHBIX IMapaMeT-
POB B TOM K¢ BHJIE, KaK U B pasjiefiaX OMMCAHUS KOHCTAHT W TIePEMEH-
HbeIX. CroBo Const B crucke (OpPMaJbHBIX MapaMeTpPoOB JOMYCKAETCS
omyckatb. [lojmporpaMma MOXET COBCEM HE WMETh IapaMeTpoB, B
3TOM CJlydae CITUCOK BMECTE C KPYTJIBIMH CKOOKAMH MOYET OTCYTCTBO-
BaTh. THI MOXET OBITh JIFOOBIM, B TOM YHCIIE CTPYKTYPUPOBAHHBIM.

IIpumepsl.

Procedure Sort(A: integer; B: real C: booelan);

{nporienypa ¢ umeHeM Sort uMeeT 3 mapaMeTpa: KOHCTAHTHI 1IEJI0T0,
JIEHCTBUTEITLHOTO M OYJIEBCKOTO THIIOB};

Procedure Summa(A,B: real; Var D :real);

{mpouienypa ¢ uMeHeM Summa UMeeT 3 mapaMmerpa: [Be KOHCTaHThI
Y OIHY [IEPEMEHHYIO };

Procedure Tree;

{mponienypa 6e3 mapameTpoB}

Te ¢dopmanbHbIe MapamMeTpsl, KOTOPBIE SBISIOTCS AJS TOIIPOTpaM-
MbI HCXOJIHBIMU JIaHHBIMH, 1IEJIECOO00PA3HO OOBSBIATh KaK KOHCTAHTHI.
Te mapameTpsl, KOTOPBIE SBJISIOTCS BBIXOJHBIMU JTAHHBIMU, 00sI3aTEIIb-



HO JOJDKHBI OBITh TICPEMEHHBIMU. MOKeT OBITh M TPETHH CiTydai, Korma
MepeMeHHas Tepell BBI30BOM MOJNPOrpaMM OMpenesieT HCXOIHbIC
JaHHBIE, a TIOCJIe BBI30BA MOJIyYaeT BBIXOAHbIC NaHHBIC (MCXOMHbIE TaH-
HBIE TIPYU 3TOM TIOPTSITCs!).

Tun napameTpoB B ceKiuu (GOPMANBHBIX apaMETPOB JOKECH OBITH
yKa3aH B BUJIC OMPECIICHHOTO paHee HACHTU(HUKaTopa Tuma. Tak, 3a-
MUCH BUIA

Procedure Spisok (IER: array[1..25] of real);

SBJISICTCS OMIMOOUHON. THUM MmepeMeHHO# cIeayeT OnpeaAeInTh paHee B
pasjiesie ONMCaHUS THIIOB:

Type Gruppa = array[1..25] of real;

procedure Spisok (IER: Gruppa),

OyHKIMH B KayecTBE pe3ysibTara paboThl BBLIAIOT 3HAUCHHE, THII
KOTOPOTO YKa3bIBAaeTCS 4Yepe3 JBOCTOUYHUE TOCIE CIUCKa (POpPMAaTBHBIX
nmapamMeTpoB. THIT MOXKeT OBITH TONBKO CKAISIPHBIM (HAaIIpUMep, integer,
real, boolean, char), TUTIOM string Wy pointer.

IIpumep.

Function Bessel(N: Integer, X:real): real;

{pyHKIIHSA C MMeHeM Bessel ¢ IByMs apryMeHTaMHt B BHC KOHCTAHT,
MIEPBBII U3 HUX LEIOro TUIA, BTOPOU — NEHCTBUTENBHOrO. THI pe3yib-
Tara — real}

Function Exist: boolean;

{pyHKIIIA O6€3 TapaMeTpoB}.

PaccMoTpuM OCOOEHHOCTH TIOCTPOCHHSI paszelia ONepaTopoB MPHU
OMHUCaHUU TONANpPOrpaMMbl. ENMHCTBEHHOW OCOOCHHOCTBIO pasjerna
OIIepPaTOPOB MPOLEAYPHI SBISCTCS TO, YTO MOCHE MOCICIHETO CITyKe0-
HOTO cJioBa End craBuTCs He TOYKa, 0003HAYAIONIAsT KOHEI| IIPOTPaMMEI,
a TOYKa C 3arsiTol, OTACISIONAs ONMCAHNE TIPOLIEAYPhI OT IPYTUX OIH-
CaHuM.

Jnst GyHKIIMK UMeeTcs U BTOpOoe OTinuue. Tak Kak (YHKIUS BO3-
BpaiaeT 3HaueHHWEe, TO B OJIOKE OMEpaTopoB STOH (YHKIWU JOIDKEH
OBITH XOTS ObI OZIMH OTIEPATOP, KOTOPBIN MPUCBAUBACT UACHTU(DUKATOPY
¢dysKIMM TpedyemMoe 3HaueHue. Eciu Takux onepaTopoB HECKOJIBKO, TO
3HaueHueM (QYHKIHMKA OyJIeT pe3ynbTaT TIOCIEIHEr0 TNPHCBaWBAHUS
UACHTH(OUKATOPY PYHKIIHUH.

IIpumep.

Function Norma(x, y : real): real;

Var



z: real;
Begin

z: =Sqr(x) +Sqr(y); Norma:=Sqrt(z)
end; {of Norma}

IIpu ucnonbs3oBaHWM TOANMPOTPAMM BaXKEH BOIPOC COOTBETCTBUS
Gopmanvubix M paxmuyeckux mapaMeTpoB. Bo-niepBbIX, yucio (hakTu-
YEeCKHX TapaMeTPOB MPH BBI30BE MOJPOrPAMMEBI JIOJDKHO COBIAJIATH C
YUCIIOM (POPMAITLHBIX MApaMEeTPOB B ONMHCAHWU. Henb3st omyckaTh HU
OJIMH U3 (DAKTUYECKUX MapaMeTpoB, JaKe €CITU ero 3HaueHHe MPH 3TOM
BBI30BE HE UrpaeT poiu. Bo-BTOphIX, pakTudeckue u GhopMalbHBIC Ma-
paMeTphI IOJDKHBI COBIAAATh MO TUITY.

Paznuuen MexaHU3M Tepenaydl napamempos-KOHCMAawm W napa-
Mempos-nepemenHvix. B iepBoM cilydae B TOANPOrpaMMY TepelacTcs
3HaYEHUE ATOT0 apryMeHTa, MO3TOMY IMpPH BHI30BE MOJIPOrpaMMBI B
KauyeCTBE MapaMeTpa-KOHCTAHThI MOXKET OBITh YKa3aH HIIECHTHU(PHUKATOP,
BBIpOKEHHE COOTBETCTBYIONIECTO BHJA, KOHCTAHTA HIIHM YKa3aTellb (hyHK-
UM

IIpy wcmoNbp30BaHUM TIAPAMETPOB-IIEPEMEHHBIX B IOANPOTPAMMY
nepefaeTcs aJipec NMaMsATH, Ha KOTODPBIA yKa3blBaeT WACHTH(UKATOD,
NpUMEHSIEeMbI B KadecTBe (hakTHdeckoro mapamerpa (T.e. CChUIKa Ha
azpec maMsaTu). DTOT CIIOCO0 Mepenadyn MmapaMeTpoB Ha3bIBACTCS Tepe-
Jlavyell rmapaMmeTpoB MO CchUiKe. DaKTHUYECKH BO BpEeMs HCIIOJHEHUS
MOJIIPOTPAaMMBbI UCTIONIL3YETCS Ta O0JIACTh MaMsTH, KOTOpasi OTBEJICHA B
BEI3BIBAIOIICH Mporpamme s uieHTudukaropa (pakTHuecKoro mapa-
MeTpa. Takum 00pa3om, B KauecTBe (PAKTHUECKOTO TTapaMeTpa B claydac
napaMeTpOB-IIEPEMEHHBIX MOTYT OBITh HCIIOJH30BaHBI TOJIBKO HJCHTH-
(huxaTopsl (BO3MOXKHO, C MHACKCAMH).

IIpumepsl.
Var
a, b, x : real;
c s char;
Procedure funl(x, y: real);
begin
end;

Procedure fun2(x: real; Var y: real);
begin



end;

funl(A, B); {napameTpbl-3Ha4€HUsI ICPEMEHHBIX }

funl(Sin(x)+2.0, 8); {mepBbIii mapaMeTp — BEIpaXKEHHUE, BTOPOU —
KOHCTaHTa TUIIa infeger, KOTOpas Mpeodpa3yeTcsi TPAHCISITOPOM K TUITY
real}

funl(x); {ommbKa — MpPOIyIIEH OJTUH apTyYMEHT }

fun2(x, y); {nepeMeHHO# y MOXKET OBITh IIPUCBOCHO 3HAYCHHE |

fun2(c, x),; {ommbKa — HECOOTBETCTBHE THIIOB }

fun2(x, y+2.0); {ommbOka — BTOpOH (aKTHUECKHI MapaMeTp HE MO-
JKET OBITH BBIPAKECHUEM } .

Obnacmw Oeticmsus udenmughuxamopos. Kak yxe yka3plBaJoCh pa-
Hee, porpamMa Ha si3bike Delphi mMeeT MOJYNBHYIO CTPYKTYpY U MO-
KET COCTOSATh M3 Psfia BIOXKEHHBIX JIpyr B Apyra 0yokoB. OCHOBHas
MporpaMMa — 3TO CaMblil KPYITHBIA OJIOK, KOTOPHIM HE BXOJUT HH B Ka-
Kol npyroil. OOBEKTHI, ONIMCAHHBIC B 3TOM OJIOKE, SIBJISIFOTCS TJIOOAITb-
HBIMH M MOTYT UCIIOJIb30BAThCSl BO BCEX BIOKEHHBIX OJIOKax. BroxkeH-
HbIe OJIOKM — 3TO (DYHKIMH U Tpolenypbl. OnucaHHbIe B HUX OOBEKTHI
JIOKAJIEHBI ¥ HEIOCTYITHBI BO BHEIITHUX OJIOKAX.

Berpeuarores ciydyan, KOoraa OJUH U TOT K€ UISHTU(HUKATOP OTHCaH
¥ BO BHEIIIHEM OJIOKe, M BO BHyTpeHHEM. B 3TOM ciydae mpu BXOJe BO
BHYTpPEHHUIA OJOK JEHCTBYET ONMMCaHWUE BHYTPEHHErO 0JIOKAa, a OOBEKT
BHEIITHETO OJIOKa CTAaHOBHUTCS HEIOCTYITHBIM (KOMITHIOTED «3a0BIBACT)
ero). [Tocie 3aBepineHus HUCTIOTHEHUSI BHYTPEHHETO 0JIOKa BHOBb CTa-
HOBHTCS JJOCTYITHBIM OOBEKT U3 BHEIIHETO OJIOKA.

OnmHOM W3 caMBIX PaclpOCTPaHEHHBIX OMHMOOK B paboTe ¢ MOAIIPO-
rpaMMaMu SIBIISIETCS CITy9aiiHOE MCIIONIb30BAHUE TIIO0ABHBIX TIepeMEeH-
HBIX B mpoueaypax u (yHkiusx. Hampumep, ecnu mnepeMeHHas [ BbI-
OpaHa s ympaBlieHUS IMKJIOM B OCHOBHOH MporpaMMe U CIydaifHO
ObLIa MCIOJNBb30BaHa 0e3 BHYTPEHHETO ONHMCAHHS B TOANPOTpaMME, TO
paboTa mporpaMMbl OyJeT B OOJBIIMHCTBE CIY4YacB IMOJHOCTBIO JI€30p-
raam3oBana. [103ToMy HE0OXOIMMO BHUMATEIHHO CIECIUTh 32 TEM, YTO-
OBl Bce TIepeMEHHbIE B MOIPOrpaMMax ObLIIH OMHMCAHBI, M MO0 BO3MOXK-
HOCTH M30eraTh 0003HAauUeHHs Pa3HBIX OOBEKTOB OJWHAKOBBIMU H/ICH-
TU(PUKATOPAMH.

JIJis paBUIBHOTO MCIIOJB30BaHUSL M ONpPEAeIcHHs 0071acTH JeHCT-
BUSl HJCHTU(GUKATOPOB B TpOrpaMMe HEOOXOJMMO COONI0aTh Clie-
JYIOIIUE TPABUIIA;

1. Kaxaprit uaeHTH(UKATOp JOJDKEH OBITH ONMMCAaH Mepe]] TeM, Kak
OH OyAET UCIIOIH30BaH.



2. O0nacThiO NeWCTBHS UACHTH(UKATOpPA SBISETCS OJOK, B KOTOPOM
OH ONKCaH (B TOM YHCIIC U BO BJIOXKCHHBIX 0JIOKaX).

3. Bce uneHTuuKaTOpsl B OJIOKE JTOJKHBI ObITh YHUKAJIbHBIMU, T.C.
HE MTOBTOPSTHCSL.

4. OmuH W TOT K€ WACHTU(DUKATOP MOXKET OMPEICNATh B Pa3HBIX
OJyiokax pasHble 00bekThl. Hampumep, B ofiHOM U3 noanporpamm / 060-
3HAYaeT YUCJIO TOYEK, a B IPYTON — SJIIEKTPUUECKUM TOK.

5. Ecnu upeHTH(OUKATOP TPOTrpaMMbl IOJIB30BATENsl COBIAJAET C
UMEHEM CTaHJIAPTHOM MpOIleyphl WX (QYHKIIUU, TO TIOCICIHUE HEA0C-
TYIHBI B TpefieNiax o0JNaCTH JCHCTBUSI MOANPOTPAMMBI, O0OBSIBICHHOM
MOJIb30BAaTEINIEM, T.€. CTaHAApPTHAS (DYHKIIUS UTHOPUPYETCS, @ BBIMOIHS-
€TCs MOANPOrpaMMa MoJIb30BaTeIs.

Oco0yt0 BHUMATEIHLHOCTh HEOOXOIUMO TPOSBIATH MPU HCIIOIH30-
BaHUU TJIOOATBHBIX MIEPEMEHHBIX B CBS3H C TEM, YTO JIETKO MEPENyTaTh
o0macTh JeWcTBUS HICHTH(QHUKATOPOB, BO3MOXKHA HENpecKa3yemas
nopua MepeMeHHbIX U Tak Janee. PekoMeHayeTcs, YToObI TIOJIporpam-
MBI HCIIOJIB30BAN TOJIBKO BHYTPEHHHUE (JIOKAIbHBIC) OOBEKTHI, U OOMEH
nH(POPMAITUEH OCYIIECTBISUICS TOJIBKO Yepe3 CIIUCOK MapaMeTpPOB.

OnHaKo B HEKOTOPBIX CIy4YasX HCIOIB30BaHHWE TIO0ANBHBIX Tepe-
MEHHBIX MOXET IMPUHECTU CYIIESCTBEHHBIA BBIUTPHIII IO JJIUHE IPO-
rpamMMbl U ee 3(hGdeKTUBHOCTH. B 3THMX ciydasx clieAyeT MpOSBISAThH
0CO0YIO OCTOPOYKHOCTH B HICTIOIB3YEMBIX 0003HAUCHUSIX 0OBEKTOB.

IHNPAKTHUYECKASA PABOTA Ne 5

5.1. Ileas padoTsI

[IprobpereHre HaBBHIKOB COCTABJICHHUS! MOANPOTPAaMM IIOJIb30BaTENs
1 00palleHus K HOANPOrpaMMam.

5.2. 3apaua pa6oTsl

Paccunrarh 1Be 3aBHCMMOCTH HAINPSHKCHUS Ha BBIXOJC JJIEKTpPHUeE-
CKOH 1men (BapHaHTHI CXeM MPUBEACHBI B Ta0M. 3.1, CM. IPaKTHIECKYTO
paboty Ne3):

1. 3aBUCHMOCTbH HAIIPSDKEHUS Ha BBIXOJIE eKTpudecko renu Uy (t)

OT BpEeMEHHU f TIPU YCIIOBUH, YTO Ha €€ BXOJIC BO3JICHCTBYET TapMOHHYE-
ckoe Hanpspkenue e(t)=ExCos(21ft + ¢), rne f— ydacrora (T'm), a ¢ —
HavabHas (a3a. 3HaUCHUS COMPOTUBIICHHH, aMIUTUTY Ry E, 9actoty f U
HAYAJIbHYIO @ TapMOHMYECKOTO HaNpsDKEHHsT HCTOYHHMKA BBIOpATh ca-
MOCTOSITEIIEHO.



2. 3aBucuUMOCTh HampsbkeHus U, OT CONPOTHUBIICHHS HArpy3KH MPHU
MMOCTOSTHHOM HAmNpsHKCHUH Ha BXOJIC, pAaBHOM JBYM 3HadeHHsM: +1 B u
—1 B. B xagecTBe CONPOTUBIICHUS HATPY3KN CUUTATh: B BapuaHTtax 1, 3,
4,10, 11, 12 — conpotuBnenne R4, B Bapuanrtax 2, 7, 8, 9 — conmpoTus-
neHue R3, B BapHaHTax 5, 6 — conpoTuBieHue R2.

5.3. lomaninee 3a1aHue

1. U3yunTs mpaBuja ONMCAHUS MOANPOTPaMM THUIOB procedure 1
function, 0coOEHHOCTH PUMEHEHHSI KaXKIOTO THIIa TIOATIPOrPaMM.

2. Bemonauts dopmanuzanuio 3agaun. OOpaTuTh BHUMAaHHUE, YTO
paccunThiBaeMas 1Ielb U PacueTHHIE COOTHOIICHHS MOJHOCTHIO COOT-
BETCTBYIOT 3aJJaHUsIM MpakTHudeckux padot Ne3 u 4.

[TocTaHoBKa 3amaun aHAJIOTMYHA MTPAKTHIECKON padote Ned, HO mO-
MOJTHSETCS TpeOOBaHMEM pacueTa Harpy304HON XapaKTepUCTHKH IIETIH,
KOTOpasi MpEeACTaBIIsIeT COOOH 3aBHCHMOCTh HAIPSXKCHUS Ha BBIXOZC
menu U, OT CONMPOTHUBICHUS HArpy3Kd MpH (QUKCHPOBAHHOM HampspKe-
HUU Ha BXOJIE.

Kak mpu pacuere 3aBUCHMOCTH OT BPEMEHHM, TaK U MPH pacyeTe 3a-
BUCHUMOCTH OT CONPOTHBJICHUSI HArpy3KH, HEOOXOAUMO PaCCUUTHIBATDH
HamnpspKeHUE Ha BBIXOJE TIPY 33JaHHOM HAIpsDKEHUH Ha BXOJE W 3a/1aH-
HBIX HOMMHAQJIAX COINPOTHUBICHUH. DTy dYacTh NPOrpamMMmbl ymoOHO
oOpMUTH B BUJIC MOANPOrPpaMMBI-QYHKIMH. [|JIs pOBEIEHUS BBIYUC-
JICHUH OpraHM3YIOTCS /IBa IMKJIA. B TIepBOM M3 HUX U3MEHSETCS BpeMs
(mpenensl MI3MEHEHHUS U IIar BEIOPATh B COOTBETCTBUH C BEJIMYMHON Iie-
pHoaa BXOIHOTO HampspkeHus). Bo BTOpoM — n3MeHseTcsl 3HaueHUe Co-
MPOTHUBJICHUS Harpy3ku oT 0 7o oo (Kak 3aJaTh o0 B pacueTax ¢ IMOMO-
b0 Kommelotepa?). B oboux muknax st pacuera U, BBI3bIBaETCS OJI-
Ha U Ta )Xe pazpaboTaHHAas MMOANPOrpaMMa, HO C Pa3IMYHBIMU MapaMeT-
pamu.

3. Pa3paboTath anropuT™ U NporpamMmy Ui PeLIeHus 3a1auu.

4. CocTaBUTh TECT-TAOJHITY IS POBEPKH MPOTPAMMEI.

5. [loaroToBUTHCA K OTBETaM Ha KOHTPOJIBHBIE BOITPOCHI.

5.4. JIaGopaTropHoe 3a1aHue

1. Co3naTh ¥ COXpaHHTH B (paiijic TEKCT MPOrpaMMbl, pa3padOTaHHOK
MIPY BBINIOJTHEHUH JOMAIITHETO 3a[aHMsl.

2. BBIMOIHUTE OTIAJKY ¥ TECTHPOBAHKUE POTPAMMEI.

3. IocTpouth rpadMKu pacCUNTAHHBIX 3aBUCHUMOCTEH, MTPOAHATH3H-
pOBaTh Pe3yabTaThl U CACIATh BHIBOJIBIL.



5.5. Conep:xanue oTuera

1. Ha3Banwue, nenp 1 3amada paboOTHI.

2. ®opMabHas TOCTAHOBKA 3a/1a4M, PACUCTHBIC BHIPAKEHUSI.

3. AITOpUTM | TIporpamma Jyisi pelieHus IMOCTaBICHHON 3a]1auu.

4. Tect-Tabnua.

5. TekcT mporpaMMbl, aHAIN3 OIMUOOK, TpadUKN PACCUNTAHHBIX 3a-
BHCHUMOCTEH.

KoHTpoJibHBIE BONIPOCHI

1. Odbopmute B BUC MOANPOTPAMMBI-QYHKIIUY OIpPE/ICIICHUE Hau-
MEHBIIETO OOIIEro JCIUTENS IBYX HATYPATbHBIX YHCEI.

2. Harmummre noanporpamMmy s BIYUCIeHUS QyHKIUU R( 7)=¢

3. Hanmmmte moanporpaMmy-nponeaypy JJisi BBIMHCICHUS QYHKIUH
U(t)=U, cos(at+ ). DopmalibHBIE TTapaMeTpsI porieaypsl: Uy, @, t.

4. Oopmute B BUE MOAIPOrPaMMbBI-PYHKINHU Sinus(x) BEIYUCICHUE

3 5 7
X X X

3HAYeHUS CHUHyCa MyTeM CyMMHpPOBaHHSA psga X ——+———+
3 s 7
Bribepure kputepuii okoHyanus nukia. CpaBHUTE pe3yIbTaThl BHIYKC-
JICHUH C TIOMOIIBIO pa3paboTaHHONW U CTaHIAPTHON MYHKITUH Sin(X).
5. OdopmuTe B BHJE MOAPOrPaMMBI-(QYHKIIHH COSinus(X) BRIYHUCIC-
HUE 3HAYCHUS KOCHHYCa myTeM CYMMHpOBaHUSl  psna

—ﬂT

——+———+.... Boibepure xputepuii okondanus nukia. Cpas-

20 4 6l
HUTE PE3yJbTaThl BBIYKMCICHUI C TOMOINBI0 Pa3pa0OTaHHOW M CTaH-
JIapTHOU QyHKIHH cos(X).

6. OdbopMuTe B BHUIE MOANPOrPaMMBI-QYHKIMH arctg(X) BBIYHCIIC-

HHUe (QYHKIMHU apKTaHI'€HCa ITyTeM CyMMUPOBaHHUS psaa

¥ox X X

X——+———+——..... BriGepute kputepuii OKOHYaHUS ITHKJIA.

35 7 9
CpaBHUTE pe3yibTaThl BBIYMCICHUH C TOMOMIBIO pa3paboTaHHON H
CTaHIapTHOU QyHKUMU atan(x).
7. Odopmute B BUIE MOANPOTPAMMEI-DYHKITUHN logarifim(x) BeIYHUC-
JICHWE 3HAYEHUs HATYpalbHOTO Jorapudma myTeM CyMMHPOBAHHUSI psia
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yaHus 1ukna. CpaBHUTE Pe3yIbTaThl BEIUMCIECHUH C MMOMOIIBIO pa3pa-

..... Bribepute kputepuii OKOH-



0OTaHHOH M cTaHIAPTHOU QYHKIHHA [1(X).
8. CocTaBpTe MOAMPOrpaMMY-IIPOIICAYPY ISl BEIYUCICHUS MTOJIMHO-

MOB DpMHTa 110 peKyppeHTHoit popmyne H ,, =2(xH, +nH, ), rne
H, =1 H, =x. Oneparop obpalueHust K 3TOil IpoLeaype HOKEH

nmetb Bun HERMIT(n, x ,H), TAe n— TOPSIOK TOJIMHOMA, X — apry-
MeHT, H — mepeMeHHas1, KOTOPOH MPHCBaNBAETCs 3HAYCHNE TIOJIHMHOMA.

9. CocraBpTe mMOANPOrpaMMy-(QyHKLHUIO, NEPEBOSAIIYI0 3HAUYCHHE
yria U3 rpagycoB B paguaHbl W HaoOOpoT. OOpamieHne K (yHKIUH
noinkHO uMeTh Bun Grad To Rad(Ugol, D). Ilpu BXOIHOM TmapameTpe
D, paBHOM «>», OIDKEH MPOU3BOTUTHCS MEPEBOJ M3 IPalycoB B pa-
IMaHBbL, a Ipy D, paBHOM «<» — 00paTHBIN epEeBO.

10. Jlaspl aBa meHCTBUTEIRHBIX MaccuBa A U B, comeprkamue 1o 10
3JIEMEHTOB Kaxplil. OdopmuTe B BHIIE TPOLEAYPHl HAXOXKICHHE CyM-
MBI MAKCHMAJILHBIX 3JIEMEHTOB 3THX MAacCHBOB. BXojaHbIe mapaMeTpsl —
A u B, Beixoanoii napamerp — C (CyMMa MaKCUMaJIbHBIX 3JIEMEHTOB).

11. Jlaspl TpH OAHOMEPHBIX METOYHUCICHHBIX MaccuBa A, B u C 1o 5
3IIEMEHTOB Kaxkabli. Odopmute B BUAE QPYHKIMH HAXOXKACHUE CYMMBI
MUHHMAJBHBIX 3JIEMEHTOB 3THX MaCCHUBOB.

12. 3amanbl 1B KBaapaTHBIC MaTPHIBI pazMepoM 4x4. VckmodnTe
W3 AWaroHajei HyJeBbIe dJIEMEHTHI, 3aMeHUB ux efuHuiei. Odhopmure
B BU/Ie GYHKLUMH HAXOXKICHUE TPOU3BEACHUS 3JIEMEHTOB TUaroHaneH.

13. HopMmupyiiTe KBaIpaTHYIO MATpHUIly pa3sMepoM 6x6, pa3menvB
BCE DJIEMEHTHI MAaTPHIbl HA 3HAUYEHHE MaKCHMaJIbHOTO JJEMEHTa Mat-
puubl. OdopMuTe B BUAE NOANPOrPaMMBI-TIPOIETYPHI.

14. Jlanbl TpH BelleCTBEHHBIE KBaJapaTHble MaTpulbl A, B u C pas-
MepoM 4x4. OdopMuTe B BHIIE TTOANPOTPAMMBI-TIPOIIEITYPHI C BXOIHBI-
MU napameTrpamu A, B u C BBIBOA Ha 3KpaH 3JEMEHTOB TOW M3 MaTpHUII,
Yy KOTOPOH HanOoNbIIIas CyMMa 3JIEMEHTOB TTIABHON THArOHANH.

15. Opopmute B BHAC MOANMPOrpaMMbI-QYHKIIMH BBIYMCICHUE 3HA-

min(b,) N max(c;)

- , ecaumin(a,) < max(b,),

yenus: [ =< max(a,) min(b, +c,)
max(b, +¢,) + min(c,) uHade,

r7e a, b, c — MaccHBBI ICUCTBUTENBHBIX uncen u3 10 aneMeHToB.

16. Hannmure mnpoueaypy, KoTopas IpHCBauBaeT NEPEMEHHOM ¢
3HAUCHHME frie, eCTH YpaBHEHHE ax +bx+c=0 MMeeT NeiiCTBHTEIbHBIC
KOpHH, 1 3HAUCHHE false B IPOTHBHOM ClTydae.

17. 3amaHbl cneayromue OnucaHus:



type Strana = (‘Ascmpus’, ‘Anoxcup’, ‘Apeenmuna’, ‘Eeunem’,
‘Umanus’, ‘Poccus’, ‘Lllseyus’, ‘CILLIA’);

continent = (‘Amepuxa’, ‘Appuxa’, ‘Eepona’);

Hammmare Gyukmmio cont(S), onpenenstoniyio KOHTHHEHT, Ha KOTOPOM
HAXOAWTCS CTpaHa S.

18. 3amaHbl crneayronye OnucaHus:

Const n = 1000;

type vector = array[l..n] of real;

var a, b ,c, d : vector;

Hamwmmure nponieaypy Sum(x, y, z), KOTOpasi IPUCBaWBACT BEKTOPY Z
CyMMY BEKTOpOB X U ). Vicnonb3yiiTe ee 1l BeIYHCIeHus d=a+b+c.

19. Pazpaboraiite monmporpaMmy-QyHKIHUIO, KOTOpas NPUHUMAET
3HaueHue TRUE, eciu BO BXOJHOM CIIOBE HET TIOBTOPSIONIUXCS OYKB, U
3HaueHue FALSE B IPOTUBHOM CITydae.

20. 3aman maccuB Z tumna char, coctosiuii uz 500 snemenToB. Pasz-
pabotaiite moanporpaMMy-(hyHKIIUIO, BBIUUCISIONLYI0, CKOJIBKO pa3 B
MacCCHBE BCTPEYAETCS] CHMBOI 7).

21. CocTaBbTE TOMIIPOTPAMMY, BBIJAIONIYIO HA3BaHWE MHS HEICITH
M0 €ro MOPSIIKOBOMY HOMEpY, HAallpuMep, IpH #=3 JOJDKEH BhIpaOaThI-
BaTbCsI pE3YNbTAT «cpeday. Obpamenne k Gpyakmun umeet Bux DAY(n).

22. CocTaBbTe MOIIPOTPaMMY JUTsI BBIYHUCICHUS HOMEpa CTPOKH H
HOMEpa CToyoma MaTpuisl 4 pasmepom NXM, Ha MEpeceUCHUH KOTO-
PBIX HaXOMUTCS HAUOONBIIUI 10 a0COTIOTHON BEJIIMYMHE IJIEMEHT 3TON
MaTpPHIIBI.

23. Pazpaboraiite mpouenypy maxmin(x, y), NpUCBAaHBAIOLIYIO Ma-
pameTpy x Ooiblliee W3 BEIICCTBEHHBIX YHCEN X M ), a TapaMeTpy y —
MeHbIIIee, M HCTIONB3YHTE ee I MepepacupeaeneHus 3HaueHuil a, b u ¢
TakK, 4TOOBI CTaJIo a > b > c.

24. PazpaboraiiTe moamnporpaMMy-QpyHKIUIO, BEIYUCISIONIYI0 CyMMY
3JIEMEHTOB OJHOMEPHOTO MaccuBa. OOpaiieHne K 3Toi MoAIporpaMmme
JOJDKHO uMeTh BUI sum(A), tae A — uaeHTuGUKaTOp MacCHBa IMHON
100 snemenToB THIIA real.

25. 3agano nenoe uncno P u maccuB 4 pa3MepHOCTHIO0 50 31€MEHTOB
TUNa integer. PazpaboTaiiTe moanporpaMmMy-QyHKIHIO, BEIYUCISIONIYO

X
oTHoleHue /Z = — , [JI€ X — CyMMa 3JIEMCHTOB MAacCCHBa A, YAOBJICTBO-

paomux ycnoBuio A; < P, y — cymma 3J€MEHTOB MaccuBa A, yIOBIe-
TBOPAIOIIUX YCIIOBUIO A; > P.



6. OGPABOTKA ®ANJIOB

KomneroTepHas nporpamma npenHa3HaveHa st 00padoTku UHGOp-
MaIi¥, KOTOpasi TMOCTYMaeT B MPOrpaMMy U3 «BHEIIHEH CPEIbD» M BBI-
JlaeTcsl MMPOTpaMMON BO «BHEITHIOW cpelly». Takol «BHEUIHEH cpeaoin»
JUTSL TIPOTPaMMBI SIBIISTFOTCS TaK Ha3bIBaeMbIe MEepUQEPUITHBIC YCTPOMCT-
Ba, K KOTOPBIM OTHOCSITCS TUCIUICH, KJIaBUATypa, HAKOIMUTEIN Ha Mar-
HUTHBIX JTUCKaX, PUHTEP, YCTPOHUCTBO CBS3H C 0OBEKTOM YIPABJICHUS H
T.1. CBSI3p IpOTpaMMEbI ¢ TIepru()EepHUITHBIME YCTPONCTBAMH OCYIIIECTBIIS-
eTcs uepe3 Qaitnel. CylmecTByOT (Gailiibl ¢ MPAMBIM U TIOCIEIOBATEIb-
HbIM noctynoM. CtanzaptoM s3bika Delphi nmpemxycmarpuBaeTcst o0Opa-
00TKa TOIBKO (aiIOB IMOCIIEIOBATEIHHOTO TOCTYIIA.

daiin ¢ mocnenoBaTeIbHBIM JOCTYIIOM IPEJICTaBIsIeT CO00 COBO-
KYITHOCTh PAacCIOJIOKEHHBIX IMOCIEAOBATENBHO 3amuced (CTPOK), YUCIO
KOTOPBIX 3apaHee Hen3BecTHO. Kaknas 3ammch COCTOMT M3 JJIEMEHTOB
3aliCH W 3aKaHYUBACTCS OOSA3aTEIBHBIM MPU3HAKOM «KOHIA 3aITHCH».
Yame Bcero B Delphi ayiemenTamu 3anmucu SBISIFOTCS JIMTEPHI (CUMBO-
JIBI), TIOSTOMY 3aIIMCH Ha3BIBAIOTCS TAKXKE CTPOKAMHM, a MPHU3HAK OKOH-
YaHWS 3aMHACH — «KOHEI[ CTPOKI

End of line (Eoln).

OObIUHO B KayecTBE KOHLIA CTPOKH IIPUMEHSETCSI CUMBOJI «BO3BpaT
KapeTKW», COOTBETCTBYIOIIMH HaxaThio kiaBumu <ENTER>.

Becn (aiin 3aBepmraercs crienuaabHON CIy)KEOHOM 3alMChI0 «KOHET]
(atina»

End of file (Eof).
[Ipu BBOJIE MaHHBIX C KIABHATYPHI TaKO# 3alUCBIO SBISETCS OJHOBpE-
MeHHOe Haxkatue kinasui <Ctrl / Z>.

CymecTBYIOT ¢aiinbl 0151 umeHusl, U3 KOTOPHIX MOXHO TOJBKO YH-
TaTh, U (ailiel 015 3anucu, B KOTOPbIE MOXHO MUCATh WH(OPMALHIO.
OueBuaHo, B Qaie AyIa YTeHHUs JOJDKHA MUMEThbes TpeOyemas mH(Oop-
Manus, a B ¢aiine 115 3anucu J0JDKHO OBITh JOCTaTOYHO MecTa IS 1Oo-
MereHus Tpedyemoii napopmanun. [Ipu o6padotke (aiinoB ucmonb3y-
€TCs TIOHATHE TEKYIINKA yKa3aTenb (aiiaa, KOTOPBIA MMOKAa3bIBAET CTPOKY
¥ HOMep Mo3uIuu B cTpoke. [Ipu 3amucu Ha 310 MecTo OyaeT 3amucaHa
JUTEpa, a MPHU BBOJE — BBEACHA yKazaHHas juTepa (MOXeT ObITh, Foln
unu Eof). Ilpu omepaunu 4TeHHs WK 3allUCH TEKYLIMH yKa3aTenb Iie-
pemernaeTcsi Ha OAMH SJIEMEHT 3aIliCH BIPABO, a MPH HEOOXOIUMOCTH U
B HAyaJIo CIIeAyIOIel CTPOKH.



Mertoauka pabotsl ¢ daitmamu B s361ke Delphi 3akmodaercs B ce-
nytouieM. BHauane mis o0paboTku Kaxaoro (aina onuceiBaetcs: Qai-
JI0Basl IEpEMEHHasl. 3aTeM 3Ta IEPEMEHHAs CBSI3bIBACTCA ¢ KOHKPETHBIM
nepudepuitHBIM YCTPOMCTBOM, WJIH, WHade, (aiily HazHadaeTcs KOH-
KpeTHoe nepudepuiinoe ycrporictBo. [locne atoro daiin oTkpeIiBaeTCs.
OTKpBITH (haiin MOXKHO JUIS 3aIIUCH WJIM YTeHHs. B oTKpBITHIN aiin mo-
MEILAKTCS WM CUNTBIBAOTCA 3anucu. [locie okoHuaHus paboTsl aiin
3aKpBIBACTCH.

Paccmotpum omucanue daiimos. s onmcanus ¢aiiaoB HE0OX0IU-
MO ONHUCATh UX TUIL. DTO MPOU3BOIUTCS CICAYIOIIMM 00pa3oM:

type <mun ¢atina> = file of <mun xomnonenmos™>; .

3mech, Kak ®W  O0BMHO, <mun gpaiiia>—  UACHTHPHUKATOP,
<mun KOMNOHeHmMo8> — 3TO JTIOOOH MPOCTON WIN CTPYKTYPHUPOBAHHBIH
TUT (HallpuMep, TUT record).

IIpumep.

type rfile = file of real;

ima = file of integer; .
B ¢aiin 7file MOXHO BBIBOOUTD (MJIM UATATh) YKCHA THINA real, a B (paiin
ima — 4WCIIa TUTIA integer.

Yame Bcero B s3b1ke Delphi ncrmonb3yroTcst TEKCTOBBIE (haliIbl, KO-
TOpBIE ONPEJICIICHBI CIICAYIOINM 00pa3oM:

type text = file of char; ,

T.e. TUN fext SIBISACTCSI CTAaHAAPTHBIM U ONMMCHIBAaTH ero He Hajgo. Oue-
BUJIHO, YTO U JIOOBIC YHCIIa TaK)Ke MOYKHO 3aIMChIBATh B (haiiIbl 3TOTO
THUTIA B BUJIC «M300paXKCHUS YUCIIA.
ITocnie Toro xak ompejencH Tun Qaiia, MOXKHO ONKCATh (HaHIOBYIO
MIEPEMEHHYIO C TIOMOIIIBIO OITUCAHUS
Var <umsa> : < mun gaiina>; .
Ipumep.
Var
in: rfile;
out: text;
F: file of integer;
C nomortipio (aiioBol MePeMEHHOM (7 MOXHO 00padaThiBaTh (haiiisl ¢
YUCIaMHU THIA real, out — TEKCTOBBIN ¢aitn, a F— ¢ YuciIaMu THIIA
integer.
st 00paboTKK CTaHAAPTHBIX (aiiiioB, KOTOPHIMHE OOBIYHO SIBIISIOTCS



kiaBuarypa ((aitsm ais BBoja) u dKpaH auciies ((aitr 111 BeIBoAa), B
si3pike Delphi onmcans! (03TOMY TOJTB30BATEI0 UX ONKCHIBATH HE Ha-
110) (haiiJToOBBIC TIEPEMEHHBIC input U output.

Metoanka cBsS3bIBaHUA (PAaiIoOBON MEPEeMEHHON C KOHKPETHBIM Iie-
prdepruiiHEIM yCTPOMCTBOM B 3HAYNTEIHLHOW CTEIICHH 3aBHCHUT OT pea-
JIM3allUY, T.€. OT TUIIA KOMIIbIOTEPA U UCIIOIb3yEMOI0 TPAHCIIATOPA.

CBs13pb (aiinoBoii nepeMeHHON ¢ nepuepuitHBIM YCTPOHCTBOM OCY-
LIECTBIISAETCS ¢ OMOIIBIO BEI30BA MPOLEAYPHI ASssign BUaa

procedure Assign (F: ¢atinosvii mun; U: string);

3neck mapamerp U comepkut nHPOpMAIHIO 00 YCTPOUCTBE, C KOTO-
pBIM CBsi3biBaeTCs (haiin. DTa CTPOKa MOXKET MPUHHUMAThH CIICTYHOIIUE
3HAYCHHUS:

-’ (mycras cTpoKa) — CTaHIAPTHOE YCTPOWCTBO BBOJA U BBIBOJIA;

- ‘CON’ — koHCOJIb, TIOCPEACTBOM KOTOPOW BbIBOAMMas HH(opMa-
ML IOCBUIACTCS HA DKpaH AUCIUIEs, a BBOJUMAs MH(GOPMAIUs MPHHU-
MaeTcst ¢ KiaBuaTypbl. OOBIYHO KOHCOJIb COBIIA/IAET CO CTAHAAPTHBIMH
ycTpoiicTBaMu BBOjia / BBIBOJA,

- ‘LPTI’, ‘LPT2’, ‘LPT3’ — yctpoticTBa medaTd. Eciu ycTpoicTBO
TOJIBKO OAHO, TO Hcnonb3yeTcst ‘LPT1°. JIas Hero Takxke BO3MOYKHO HC-
1oJib30BaTh ‘PRN’;

- ‘COM1’, ‘COM?2’ — ycTpolicTBa, MpEICTaBISIOIINE COOOW Mmoce-
JOBaTEIbHBIE TEIEKOMMYHHUKAITMOHHBIE TTOPTHI;

- ‘NUL’ — myctoe yctpolictBo. Ero pekomeHnyercs NpUMeHATh, ec-
T Pe3yIbTaThl BEIBOJIA HE UCTIONB3YIOTCS;

- ‘cneyugurayus ¢atina Ha oucke’ — yka3bpIBaeT (Gaill Ha BHEITHEM
Hocutene mHpopmarumu. Kak oObHO, cienmuduKkanus JOJKHA COIEp-
XKaTh UM U THII (aiina. Eciau HeoOXoquMo, YKa3bIBaeTCs IUCK U MYTh.

IIpumepsl.

Assign(out, ‘PRN’); {(halii out CBA3BIBACTCS C IPUHTEPOM } ;

Assign(in, c:\user\stud\Ivanov\inf.dat’); {paitnoBas nepemeHHas in
CBs3pIBaeTCS ¢ (QaiioMm infdat Ha OucKe ¢ B Karajore
\user\stud\Ivanov}.

JIsist TOro 4TOOBI OTKPBITE (aiil, UCTIONB3YIOTCS CIACIYIONIHE MPOIie-
JypHI:
procedure Reset(F: ¢aiinosvrii_mun [, Onuna_3anucu: word]),

procedure Reweite(F: ¢patinosviti_mun [, onuna_sanucu.: word]);



procedure Append(Var F: gaiinosoiii_mun);

3mech KBaJpaTHBIC CKOOKHM 00O03HAYAIOT, YTO BTOPOH MapameTp —
JUTHHA 3anucH (B 0alitax) — MOKET OBITh omyIneH. B aToM ciydae OyaeT
WCIOJb30BaHa CTaHAAPTHAS JJIMHA 3aIHCH.

Ilpoyedypa Reset oTKpbIBaeT cymiecTByIOmUA ¢aitn F A 9TeHHS.
Texymmii ykazarens (aiina ycranaBnuBaercss B Hauyano (aiina. Ecim
¢aiin F OTCYyTCTBYeT WIHM YK€ OTKPBIT Ul 3aIliCH, TCHEPUPYETCS CO-
o01menue o0 omuoke.

Ilpoyedypa Rewrite oTkpbIBaeT daiin F mis 3amucu. MabopManms B
cyliecTByIolieM (Qaiine 3aTupaercs Wik co3naercs HOBbIH (aiin. Teky-
MK yKazaTelb Qaiijia ycTaHaBIUBAaeTCsl B HA4AJIO.

Ipoyedypa Append oTKpbIBaeT CyLIECTBYIOIIUH (aiin F 11 3anucu
TaK, 4TOOBI €ro MOXKHO OBUIO MPOAOILKHTE. [Ipu 3TOM Tekymuil ykaza-
Tenb (aiiia ycraHaBIUBAeTCS B KOHEIl M MOCJEIYIONIME Olepaluy 3a-
MHUCH JAOTIONHSAIOT CYIECTBYIOIIUH (haii.

Heo0xonumo orMeTuts, uTO cTaHgapTHele Qainsl Input u Output
OTKPBIBAIOTCSI CUCTEMOM s13bika Delphi aBToMaTtnyecku, moaromy 3a60-
TUTBCS 00 X OTKPHITHU HE HYKHO.

IIpumepsl.

Reset(in); {haiimn in OTKpBIBACTCS IJI YTCHHUS | ;

Rewvrite(out); {]aitnm out OTKpBIBaeTCS ISl HOBOM 3aIHCH } ;

Append(out); {}paiin out oTKpeIBaeTCS 1JIs TPOJOIKEHHS 3aIIHCH § .

PaccmoTpuM mporenypsl 00paboTku (aitioB. ITO ykKe H3BECTHBIC
MPOLICAYPhI

procedure Read([Var F: text;] V1 [, V2, ...]);

procedure ReadLn([Var F: text;] V 1[, V2, ...]);

procedure Write([Var F: text;] P1 [, P2, ...]);

procedure WriteLn([Var F: text;] Pl [, P2, ...]);

B xBazpaTHBIX CKOOKax yka3aHbl HeoOs3aTenbHbIe mapamerpsl. Ta-
KuM 00pa3oM, TIEPBBIM mapaMeTp — GailIoByI0 MepeMeHHYI0 F' — MOKHO
ormyctuTh. Eciti 3T0 clienaHo, TO BBOJ OCYIIECTBISIETCS. U3 CTaHIApTHO-
ro ¢aiina Input (xnaBuaTypa), a BIBOJI — B CTaHAApTHBIN Gaitn Output
(nucnneit).

ITapametpsr V1, V2,... MOTYT OBITH JIUTEpHOTO (char), mienoro (inte-
ger, byte, word), nefictButenpHOTO (real) THIa, a TaKKe CTPOKOBOTO
tuna (string). B nrobom ciiyyae B (paiine Bcerma comepKUTCA JIMTepHAs



nHpopmarus. [lapameTpsr Tumna real n integer pu BBIBOJIE aBTOMATH-
YECKU MPeoOpa3yroTCs B JIUTEPHOE MPEACTABICHHE COOTBETCTBYIOIIETO
YHCIia, a IPHU BBOZE — HA00OPOT, U3 JIUTEPHOTO IPEACTABICHHS B YHCIIO.

[TosTOMY TIpH 3amWcH WM CYNUTHIBAHUHM TEKYIIMH yKa3aTeib (aiina
nepeMeniaeTcs Brepe Ha 1| CUMBOI s IUTEp U Ha JUTUHY H300pake-
HUS YUCJIA TIPU BBOJIC YUCEI U OCTAHABIIMBACTCS HA TIEPBOM TOCTIC YHC-
n1a mpo0erte, 3ansaTon win 3anucu Eoln.

[TapameTps! Tuma string BBOASATCS OT TEKYIIETO yKa3aTels 10 KOHIIa
CTPOKHU.

[Tpu BeIBOzE mapameTpsl Pl, P2,... MOTYT OBITH 3amucanbl B opme

Vi, V2,..vma VI:M,... nvmua VI1:M:N.

3necs V1, V2,... UMEIOT TOT %€ CMBICI, YTO U Tpu BBoge. M u N —
KOHCTAHTHI WM TIEPEMEHHBIE TUTIA infeger, ONPENEISIONINe COOTBETCT-
BEHHO KOJIMYECTBO CHMMBOJIOB IS 3aIFICH YWCJIa M YUCIIO 3HAYAIINX
ugp mocie TOYKH.

[Ipu BBOIE PyIeMeHTa Z THIIA String BBOAWTCS Length(Z) CUMBOJIOB.
COOTBETCTBEHHO, TEKYIIMA yKaszaTtenb aiima mepeMemniaercs Ha
Length(Z) no3unuii Biepen.

[pouenypet Readln w WriteLn mocne OKOHYaHUS ONEpaIfii BBO-
Jia / BBIBOJIa OCYIIECTBISIFOT MEPEBOJl CTPOKH W YCTaHABJIHMBAIOT TEKY-
I yKa3artenb (haiiina B Ha4ajao CIEIYIOMEH CTPOKH.

IIpumepsl.

Write(out, RI, R2); {ocymecTBisieT BBIBOA B (pailyl out 3HAYCHHIA
IBYX MepeMeHHbIX R1, R2};

WriteLn(out, RI, R2); {oCymecTBIseT BBIBOJ B (aiii out 3HAUCHHI
IBYX MepeMeHHBIX R, R2, TIOCIIe 3TOTO MPOUCXOANT IIEPEBO CTPOKH };

Read(in, ¢); {ocymectBnsiercs BBBOJ U3 (aiina in 3HaYCHUS IEpe-
MEHHO ¢};

ReadLn(in); {B Qaiine in BBINOIHACTCS MEPEBO CTPOKH, 3TO MOKET
OBITH CJIeIaHO, HANPUMEp, YTOOBI MPOIYCTUTH OAHY CTPOKY B (haiie
in}.

Kak yxe yka3wiBanoch, 4ucio 3amnuced B (paiine 3apaHee HEHU3BECT-
HO. JIyis TOro 9TOOBI Y3HATH, KOT/A XKe (haliyl 3aKOHYIICS, HCTIOJIb3YETCS
crierianbHas QyHKITHS

function Eof(F: ¢aiinoswiit mun): boolean;

KOoTOpasi BbIpabaTeiBaeT 3HaueHue TRUE, ecau TeKylluil ykasarenb
yKa3bIBaeT Ha KoHel Qaiina. Takum o0pazom, Beck (aiiia MOKHO MPOUH-
TaTh CIACAYIOMUM 00pa3oM:



While NOT Eof(in) do
begin
Read(in, c);
.................. {fobpabomka c}

Kpome Toro, nHOrga mnoie3Ho y3HaTh, HE SIBISETCS JU CIEAYIOLIUN
CHUMBOJI, KOTOPBIM Oy/eT mpouuTad u3 (haiia, MpU3HAKOM KOHIIA CTPO-
KA. DTO MOXKHO CJIENATh ¢ IOMOIIbI0 QyHKIIMN

function Eoln(f: ¢haiinoswiit mun): boolean;

KOTOpast BeipabareiBaeT 3HaueHne TRUE, eciii TEKyIIHA yKa3aTelb yc-
TaHOBJICH Ha KOHEI| CTPOKH. Hampumep, mpoduTarh CTPOKY 10 KOHIA
MOYKHO CIIEIYIOIIUM 00pa3oM:

While NOT Eoln(in) do

begin

Read(in, c),
v oo revee .. fOOPabOMKA C}
end;
ReadLn(in); {koe0a cmpoxa 3akonyunace — nepexoo Ha ciedyouyio}

ITocnie Toro xak padota ¢ (aiiyiom 3aKOHUYEHA, €r0 HAJ0 3aKPBITh C
MTOMOIIBIO TIPOTICAYPHI

procedure Close(f: gpatinosviti_mun); .
Hanpumep, BbI30B
Close(out);

3aKphIBacT (aitir out.

[Ipu 3akpeITHH BEIXOMHOTO (haiiina B HETO MOMENIACTCS CITy)KeOHas
3anuck Eof, uMms Qaiisia 3aHOCUTCSI B OTJIABJICHUE IUCKA U TIPOU3BOIUTCS
P CITY’>KEOHBIX OTIeparyii o oopaboTke mepudepruitHBIX YCTPOUCTB.

IIpu 3akpeiTHH BBOIHOTO (hakya ocBOOOXKIAIOTCs (aitmoBas mepe-
MEHHas " NepudepuitHoe YCTPOHUCTBO, M MX MOXKHO HCIIONIB30BaTh IS
JIPYTUX LETeHn.

Crannaptable Gainsl input U output 3aKpHIBAIOTCS aBTOMAaTHUECKH,
1 3a00TUTHCS 00 UX 3aKPBITHH HET HEOOXOTUMOCTH.

IIpu pabore ¢ daitmamMmu HEOOXOIUMO BHUMATEIHLHO CIEANTH 32 OUe-
PEAHOCTBHIO BBOJA WM BBIBOJA WH(GOpPMAIUK U 3a THIaMu oOpabaThiBae-
MBIX TIepeMeHHbBIX. Hanpumep, 3amuck daiina

1.0 |Eoly]



MOJKET OBITH IMPe0Opa30BaHa B JEHCTBUTEIBHOE YKMCIIO IIPH CIYMTHIBAHUH
JCHCTBUTEIHHOTO YMCIAa WM BBEACHA KaK MOCIEI0BATCILHOCTD JTUTEP
«1», «» 1 «0». B cBsA3M ¢ 5TMM PEKOMEHIYETCH IS CUYMTHLIBAHUS WH-
(dopmanuu u3 (aiina UCIIOIB30BATh TOT K€ TOPSI0K BEI30BOB IPOIEAYD
M UX apryMEHTOB, KaKO¥ OBLT MpH 3amucH (aiiyia ¢ MOMOIIBIO POICAYD
3aQIIUCH.

Hanpumep, eciu daiis 3armican MOCIeA0BaTEIBHOCTHIO OIIEPATOPOB

fori:=1to 100 do WriteLn(out, X, Y, Z), ,
TO KeJIaTeIbHO U CUNTHIBATh U3 HETO MH()OPMAIIHMIO TAKMM K€ 00pa3oM

fori:=1Ito 100 do ReadLn(out, X, Y, Z), .

INPAKTHYECKAS PABOTA Ne 6

6.1. Ileab padoThI

IMony4yeHnue HaBBIKOB paboThI ¢ haiiiaMu Ha ATOPUTMHUYECKOM SI3bI-
ke Delphi 1 006paboTka TekcToBOI MHGOPMAIIHH.

6.2. 3agaua paGoTsI

PazpaboTaTs mporpammy, TO3BOJISIIONIYI0 00padaTeiBaTh (hail cre-
JICHUIA O CTY/ICHTaX B COOTBETCTBHUHU C BAPUAHTOM 3aJaHUS.

Bapuanr 1. Pa3paborate nporpammy, NO3BOJISIIOUIYIO J00aBISATH
HOBBIX CTYJICHTOB B CITUCOK.

Bapuanr 2. Pa3pabotats nporpammy, HO3BOJISIONIYIO yIAISTh CTY-
JICHTOB U3 CIHCKA B CBSI3U C UX OTUYUCIICHUEM.

Bapuanr 3. Pa3paboraTth nmporpamMMy AJisi COCTABJIEHUS CIIMCKa CTY-
JIEHTOB, 00YyJaroLuxcs B rpymme X.

Bapmanr 4. Pa3zpaborats nporpamMmy Juisi IOMCKa CTYICHTOB CTap-
e X JIET 10 COCTOSIHUIO Ha TEKYIIIUU JIEHb.

Bapuanr 5. Pa3paborats nporpammy [uisl IOMCKa CTYAEHTA, ycIie-
BAIOLIEro JIy4Ille BceX (PEKOMEHIyeTCsl paclieyaTaTh BCe €ro OlieHKH). B
KadecTBE KpUTepHsl BEIOpATh cpeiHee apu(MEeTHIECKOE BCEX OLIEHOK.

Bapmuanr 6. Pa3zpaborats mporpamMmy i IOMCKa CTyIEHTa, ycCIe-
BAIOIIET0 XYyKe BCeX (PEKOMEH/YyeTCsl pacreuaTaTh BCE €ro OICHKH). B
KaueCcTBE KpUTEPHS BEIOpaTh CpeliHee apu(METHIECKOE BCEX OIECHOK.

Bapmanr 7. Pa3zpaboraTs nporpaMmy JUisi COCTaBICHHS CITHCKA YC-
MEBAIOIUX CTYIACHTOB (HE UMEIOIINX 33/I0JDKEHHOCTEH ).



Bapuanr 8. Pa3paborats nporpamMmy IS COCTABJICHUS CITUCKA He-
YCTIEBAIOIINUX CTYICHTOB (MMEIOIIHNX 3a/I0JDKEHHOCTH).

BapuanT 9. Pa3pabotats mporpammy s NeyaTH MHUCbMa CTYACH-
TaMm, UMCIONIUM OoJiee TpeX 3aJ0JKCHHOCTEH, ¢ MPeAyNpekIcHHEM 00
OTYHCIICHUH, €CJIH «XBOCTBDY HE OYAyT caaHbl 10 cpoka X (peKOMEH/Iy-
eTCsl yKa3aTh MPEAMEThI U IHKIIBI, T0 KOTOPHIM MMEIOTCS 3a0J1KEHHO-
CTH).

Bapuanrt 10. PazpaboTtats nporpammy jis KOPPEKTHPOBKHA BEIOMO-
CTH TIOCJIE TIepecaayuu cTyieHToM X npeamera Y nukia Z Ha N 0ayos.

Bapuant 11. PazpaboTats nporpammy Ajsi KOpPEKTUPOBKH BEIOMO-
CTH, €CIIU CTYACHTKa X cMeHWIa paMIwiInio Ha Y.

BapuanT 12. PazpaboTtats mporpamMMmy Ui COCTaBJICHHUSI UTOTOBOM
BEJJOMOCTH, B KOTOPOH HWTOTOBasl OLIEHKA MO NMpEeIMETy paBHAa CpelHe-
apupmeTnyeckoidl 1mo TpeM nukiaMmM. OKpyIrJIeHHE MPOU3BOIUTCS IO
OOBIYHBIM IIpaBUIIaM apUPMETHKH.

Bo Bcex BapuanTax 3amanuii ucnons3yercs daiin USP.DAT, conep-
JKaluil cBeleHus 00 yCIIeBaeMOCTH CTYAEHTOB B HEKOTOPOM CEMECTpe.
CBeznieHusl TOJDKHBI OBITH 3alMCaHbl B COOTBETCTBHM CO CIEXYIOLIEH
CTPYKTYpo#i (YKa3aHbl HOMepa MO3ULIUN CUMBOJIOB C CTPOKE):

1 13 25 37 38 49 54 60 66 72 77

|(DaMPIJII/I$[|I/IM$I |OquCTBO|HOJ1|)1aTa po>i<):[.|prnna|BLIcm. MaT.|(I)I/I3I/1Ka|I/ICTopI/I$I|I/IH(1)0pMaT.|

Bropas 1 nocienyromue CTpoku

1 13 25 37 38 49 54 60 66 72 77
|I/IBaHOB |I/IBaH |I/IBaHOBI/I‘I |M |05 10 1990 |P-67 |3 4 5|5 2 3|4 4 4|5 5 5|

ITon xogupyetcs OykBamu M wnm JK. Jlata poskIeHHS 3aITUCHIBACTCS
B dopmare: QA MM.ITTT. YcneBaeMOCTh 1O KaXIOMy MPEAMETY 3a-
MUCBHIBACTCS B BUJIC OIICHOK MO MATHOAITEHOM IIKAJIE TIO0 TPEM ITUKIIaM.

B pesynprare 00paboTkMm HEOOXOMWMO CO31MaTh HOBBIM (halii
NEW.DAT, conepxailluid CUCTeMaTU3UPOBAHHBIE CBEIEHUS B COOTBET-
CTBUHU C BAPUAHTOM 3a/IaHUS.

6.3. /lomaiHee 3a1aHue

1. U3yunTh OCHOBHBIC MPOLEAYPHl U (DYHKIIUHU, UCIIONb3yeMbIC IS
paboTsl ¢ daitnamu.

2. BeimonmuuTh opmanuzanuio 3amadd. TpeOoBaHus K pa3padarhl-
BaeMol mporpamme cieayromue. OHa TOIDKHA OOCCIEYHTH BBOJ HC-



XOJIHBIX NaHHBIX ((pamMuwiImy, ONEHKH M TaK jaajee). 3aTeM C ITOMOIIBIO
ATOW K€ MPOrpaMMbI HEOOXOAMMO IMPOU3BOJIUTH YTCHUE WH(MOPMAIUN
M3 CO3JaHHOT0 BXOJHOTO (aiina. [1o X0y YTeHUs JOJDKHA BBIOIHATH-
cs1 00paboTKa MPOYUTAHHBIX CBeIeHUH. Ecin HaleHsl TpeOyeMble 3a-
MUCH, TO OHU (MOXET OBITh, MOCIIE HEOOXOTUMOH KOPPEKTUPOBKH)
JIOJKHBI OBITH TIEPEHECEHBI B BBIXOTHOW (haiii.

Jnst obnerueHuss pa3paOOTKH MPOTPaMMBI CIIEAYET HCIONIb30BaTh
THIIBI, OOBSBICHHBIC MMOJL30BATEIEM, B OCOOCHHOCTH TUII record. Jlis
00pabOTKH M CpaBHEHUS MIEPEMEHHBIX THUIIA S{ring KENaTeIbHO UCIIOb-
30BaTh CTaHJAPTHBIC IPOIECAYPHI U QYHKITHH.

3. PazpaboTaTh alropuT™ U IIPOTPaMMYy IS PEIICHUS 3a1a4H.

4. CocTaBUTh TECTHI AJIs1 IPOBEPKH MPOTPAMMBI.

5. [lonroToBUTHCS K OTBETaM Ha KOHTPOJBHEIE BOITPOCHI.

6.4. J1abopaTopHoe 3axaHue

1. Co3naTh 1 cOXpaHUTh B (aiisie TEKCT IporpaMMbl, pa3paboTaHHON
MIPY BBIIOJTHEHUH JOMAIITHETO 3aaHusl.

2. BBIMOTHUTH OTNAAKY U TECTUPOBAHUE MPOTPAMMBI.

3. Co3mare Ha mucke dain USP.DAT, comepkammuii HECKOJIBKO
CTPOK B COOTBETCTBHUU C nozpasa. 7.2.

4. I[lpousectn 00pabOTKy wHH(OpPMALMU U3 HCXOAHOro (aiina
USP.DAT w 3anmucath ee B HOBBIU (aitn NEW.DAT. JIis KOHTpOIs Tipa-
BUJIBHOCTH PabOTHI BBIBECTU COJIEPKAHNE UCXOJHOTO U HOBOTO (hailyioB
Ha 9KpaH MOHUTOPA WU Ha IPUHTED.

6.5. Coagep:xanue oTyeTa

1. HasBanwue, nens u 3agaya paOoOTHI.

2. dopmainbHas MOCTAaHOBKA 3a/1ayu.

3. AITopuTM M TIporpamma Jist pelieHus IOCTaBICHHON 3aJauH.

4. Tecr.

5. TekcT mporpamMmbl, COIEPKUMOE HCXOIHOTO M HOBOTO (aiilyios,
aHaJIN3 OIINOOK.

KoHTpoJibHbIE BOIPOCHI

1. PazpaboTaiiTe moamporpaMmy Ajisi KOMMUPOBaHUs Qaniiios.

2. Pazpaboraiite mporpammy, KOTOpasi OnpeAeisieT MaKCHMAaIbHYIO
JUTHHY CTPOK B TEKCTOBOM (haiise F.

3. HanumunTe mporpamMmy, KOTOpasi IOJCUUTHIBAET YHUCIO CTPOK B
TEKCTOBOM (aiine F.

4. Pazpaboraiite npornenypy delcopy(F1, F2: text), mepenuchIBaro-



IIyI0 conepkumMoe daiina £/, Ho 6e3 IyCTHIX CTPOK, B (aitm F2.

5. McxonHblil TEeKCTOBBIN (paiin pazmenuTe HAa 3 yacTu, paBHBIC MO
KOJIMYECTBY CTPOK, ¥ 3aIUIINTE UX B 3 pa3iIHyHBIX (aiina.

6. Imeetcst TekcTOBEIN (aitn F1.txt, comepKamuii CBA3HBINA JIUTEp-
HBII TekcT. Pa3paboraiiTe mporpamMmmy, KOTopasi BRIBOAUT Ha DKpaH Ka-
KJI0€ MPETIOKEHNE C HOBOM CTPOKH.

7. CocTaBbTe TpOLEAYpPy, KOTOpas mpeodpazyeT WCXOMHBIN TEKCTO-
BEIH (haitn FVR co cTpoKaMH pa3TuIHON JIUHE B daiin FFLX co cTpo-
KaMu JyrHOW 80 CHMMBOJIOB (IJIMHHBIE CTPOKH pa3OMBAarOTCA Ha He-
CKOJIBKO CTPOK, KOPOTKHE TOTIONHSIOTCS 110 80 CHMBOJIOB TIPOOEIIaMH).

8. B tekcroBom (aitne FI.txt cTpoku UMeErOT mnuHy L1 (Harmpumep,
80 cumBonoB). Pa3zpabotaiite moxmporpamMmy s nepedopMaTHpoBa-
HUS TEKCTa TakuM 00pa3oM, 4ToOBl B BHIXOAHOM (aiine F2.txt ObLIH
CTpOKH miuHoM L2 (Hanpumep, 60 CUMBOIIOB).

9. Hanmmute npoueaypy (1 mporpammy IJisi e IPOBEPKH), KOTOpas
MOCTPOYHO TMEYaTaeT COAEPKMUMOE HEMyCcTOro TeKcToBoro dQaiina 7,
BCTaBJIsiA B HA4yajo MevaraeMol CTPOKU €€ MOopsaKoBbiii Homep. Homep
JIOJDKEH 3aHUMATh 4 TIO3UILIUU B OTACTSTHCS OT CTPOKH IIPOOETIOM.

10. CocTaBbTe JOTHYECKYIO MOANPOrpaMMy-(pyHKIHIO, ONpeaessio-
Ty, UIMEETCS JTX B TEKCTOBOM (haite SLJV 3amanHOE CI0BO.

11. Harumute mporpammy, kKotopas u3 daina ProgTST.pas tuma
text CUMTBHIBAET UCXOJHBIM TEKCT mporpamMmMsbl Ha sizbike Delphi, B Haua-
JI0 KaXKOW CTPOKU TOJACTABIseT €€ HoMep (B BHJIE KOMMEHTAPHUS S3bIKa
Delphi) wu mepenuceiBaeT TOJNYyYEHHBIM TEKCT B HOBBIM (haiin
ProgOUT pas.

12. B daiine PPG Tuma fext 3anucaHo HECKOJIBKO TEKCTOB MIPOTpaMM
Ha s3eike Delphi. IlepBas cTpoka KaKaoW MpOrpaMMbl HAYMHACTCS
KITIOYEBBIM CIIOBOM Program W CIEIyIOIIM 3a HUM Yepe3 mpooern nMme-
HEeM nporpaMMmebl. Paspabotaiite npouenypy, neyaTaionlylo HIMeHa BeeX
porpamm.

13. B ¢aiine FPS tuna text 3anucaHa nporpaMMa Ha sizeike Delphi.
CocrtaBbTe NpOLEAYPY, BHIIAIOILYIO cOOOIIeHUsT 00 ommOKe, eciu B
TEKCTE MPOrpaMMBbl BCTPETHIICS Omeparop end, 06e3 MpeAlecTBYIOMETO
eMy orepaTopa begin.

14. B ¢aiine PPF tuna fext 3anucaHbl TEKCThI IOAMPOrPaMM Ha SI3bI-
ke Fortran, koTopsle HaunHatOTCs ¢ KroueBbIX ciioB SUBROUTINE nnn
FUNCTION. CocrtaBbTe TpOLEIypy, KOTOpas pacredaThIBaeT TEKCThI
KKIIOM MOANPOTrpaMMBbI C HOBOM CTpaHHIEI, 110 40 CTPOK Ha JIUCTE, C
HyMepalyel CTpaHul] BBEpXy MoceperHe JInucTa B popmate «— 1 —».



15. B ¢aiine FI tuma text 3amucada mporpaMma Ha si3bike Fortran.
KommeHnTapuu B mporpaMme 0TMEHalOTCsi CHMBOJIOM «C» B TIEPBOM T10-
3ulUu  cTpoku. Paspaboraiite moanporpamMmy-(QpyHKIMIO, MOJCYUTHI-
BAFOIIIYIO YUCJIO CTPOK OIMEPATOPOB MPOTPaMMEI (0€3 KOMMEHTAPHUEB).

16. Umeetcst daitn SK Tuma text. CocTaBbTe NOANPOrPaMMY-
¢yHkuuio tuna boolean, MpoOBEPSIONIYI0, IPABUIBHO JIM PACCTABICHBI
KpYTJibie W KBaJpaTHbE CKOOKH (T.C., COBMAJAET JH YHUCIO JIEBBIX W
MIpaBbIX CKOOOK) B TEKCTE aiina.

17. B texctoBoM (aiine F1.dat copepxaTcsa AeHCTBUTEIbHbIC YUCTA.
[Tepenmummre B daiin F2.dat monoxuTeNbHBIC, a B haiin F3.dat — oTpu-
LaTeJIbHbIE YHCIA.

18. Umeercs daitn C tuna file of integer. CocTaBbTe JIOTUYECKYIO
NOANPOrpaMMy-(QYHKIHIO AJISl ONpEeSICHUs, SABISETCS I KOJIHYECTBO
gucen B (aiiiie 4eTHBIM.

19. B caiine FINT tuna file of integer 3amucana TOCIIEAOBAaTEIb-
HOCTh wenbiXx uucen. CocTaBbTe MOANPOrpaMMy-(QyHKIHIO, OMpese-
JISFOLTYI0, CKOJIBKO YHCEN B MOCIEI0BATENIEHOCTH OOJIBIIIE 110 BETHUNHE
CYMMBI CBOMX «cOcCeei» (IPeabIIyIIeTo 1 MOCIEAYIOIIETO YUCIA).

20. Jlano omumcanue type ryad = file of 0..999; Hanumure noruye-
CKYIO MOATPOTpaMMy-(OyHKIIHIO, TPOBEPSIONIYI0, YIOPSAOUYESHBI JTH IO
BO3PaCTaHUIO AIIEMEHTHI HEIYCTOTO PAJIa, COAEpIKaIIerocs B (haie.

21. ®aitn EF nmeer tun file of integer. Pa3pabotaiiTe moamnporpam-
My-(QYHKLHUIO, ONpPEeIsIONIyI0, CKOJIBKO pa3 B 3allMCaHHOW B (aiiie
MOCIIEI0BATEIEHOCTH YHCET MEHSETCS MX 3HaK.

22.B ¢aiine FR Ttuma file of real 3amucana mociaeqoBaTENbHOCTD
JeicTBUTENbHBIX uncesl. CocTaBbTe MOANPOrpaMMy-(QYHKIHIO, BHIYUC-
JISIOLIYIO CpeliHee apu(METHUSCKOE YUCE]I, 3allMCaHHbIX B (aiiie.

23. CocraBbTe TIpolieAypy (¥ IporpaMMmy I €€ MPOBEPKHU), KOIH-
PYIOLIYIO CTPOKH M3 OJHOTO TEKCTOBOTO (aiina B apyroi ¢ain B 00-
paTHOM TIOpSI/IKE.

24, PazpaboTaiiTe moamporpaMMy-QyHKITUIO JOTHICCKOTO THIIA, OIl-
PEeACISIONIYIO, SIBIIICTCS JM cojiepkaiascs B ¢aine 99 nenas kBaj-
paTHas MaTpuia pasMepoM 9x9 3JIeMEHTOB «MarmdecKuM KBaapaTom»,
B KOTOPOM CyMMa 3JIEMEHTOB BO BCEX CTPOKAX M CTOJIOIaX OJJUHAKOBA.

25. 3anummre B (aiin tana file of integer 11ecTU3HAYHBIE HOMEpa
BCEX «CYACTJIMBBIX OMieToBY». («CUacTIMBBIM» Ha3bIBAacTCA OWJIET, B
KOTOpOM cyMMa Lu(p mepBOil MOJOBHHBI HOMEpa paBHa cymMme Hugp
BTOPOH TTOJIOBUHEI HOMEPA.)
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3aka3 Ne Tupax 50 ox3.

NznarenbctBo FOKHOTO henepalbHOTO YHUBEPCUTETA
344091 r. PoctoB — Ha —lony, nip. Ctauku, 200/1
Temn. 8(863)247-80-51
Ornedarano B Cexrope obecredeHus moymrpahuaeckoil mpoaykuuei kamiyca
B I. Taranpore oTnena nonurpaduueckoi, KOPIOPATUBHOW U CYBEHHUPHON
npoaykuun UTIK KUBM MEJIUA LTEHTPA IO®Y
Ten. 8(8634)371717
I'CII 17A, Taranpor, 28, Durensca, 1



